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AHHOTAIMA
paboueit nporpammbl yueOHOU qucuuminabl b1.0.09 «®uszuka
JUIsl TOATOTOBKMU OakanaBpa mo HamnpasieHuto 19.03.01 «buorexHonorus»,
HaIpaBJICHHOCTU «BUOTEXHOIOTHS U MOJIEKYJISIpHAST OUOJIOTHUS.

eans ocBOeHUS AUCHMILINHBI:

U3yYeHUE OCHOBHBIX (PU3MYECKUX SBJICHHWH, TMOHATUNA, 3aKOHOB M TEOpUH
KJIACCUYECKOM M COBPEMEHHOM (DU3UKH, OBJIAJICHHE METoJaMu (U3UIECKOTO
uccnenoBanus; GopMUpPOBaHUE HayadbHOW 0a3bl 3HAHWN, YMEHHUM W HABBIKOB IS
OCBOEHHSI KOMIIETEHLIHUH CIOCOOHOCTH U3y4aTh, aHAJIU3UPOBaTh, MCIOIb30BAThH
Ouonornyeckue OOBEKThI U  MPOILECChl, OCHOBBIBASICh HA  3aKOHAaX U
3aKOHOMEPHOCTSIX MAaTEMaTHYECKUX, (PUINYECKUX, XUMUYECKUX U OMOJOTMYECKUX
HAyK W HMX B3aUMOCBA3SX; (OPMHUPOBAHHE KOMIETEHIUU  CIIOCOOHOCTH
OCYIIECTBJIATh TOUCK, KPUTHUYECKUU aHAIU3 M CHUHTE3 WMHGOpPMAIUU, MPUMEHSThH
CUCTEMHBIM MOAXOA JJisi PElIeHUs MOCTaBICHHBIX 3a7a4; (OpMUPOBAHHE HABBIKOB
UCIIOJIb30BAHUSI HM3MEPUTEIbHOM M BBIYMCIUTEIBHON TEXHHUKH, B TOM YHCIIE
U (POBBIX MPUOOPOB, MHHOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHHI B cdhepe
cBoel mpodecCUOHATILHON EATeIIbHOCTH.

MecTo TUCUMILUIMHBI B Y4eOHOM IUIaHe: JUCIUIIMHA BKJIIOUEHAa B 0A30BYIO YacTh
yuyeOHOoro 1aHa 1o HanpasieHuto mnoaroroku 19.03.01 «buorexnomorus»
HaIPaBJIEHHOCTU «BHOTEXHOIOTHS U MOJICKYJISIpHAST OUOJIOTHSY.

TpeGoBaHusi K pe3yjabTaTaM OCBOEHHUS] JTMCHUIVIMHBI: B PE3yJbTaTe OCBOCHUS
JTUCITUTUTHHBI 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).

KpaTtkoe coaep:kanue THCHUIJIMHBI: MEXaHUKA MaTepUaIbHON TOYKH M TBEPIOTO
TEJa, AJIEMEHTHl MEXaHUKH CIUIONIHBIX Cpefl, KOJeOaHHs U BOJHBI, MOJEKYISIPHO-
KUHETUYECKasi TEOpHus, TEPMOAMHAMUKA, DIIEKTPOCTATHKA, TIOCTOSIHHBIM TOK,
MarHuTHOE TI0JIe, TEOPHSl DSIIEKTPOMArHUTHOTO TOJISl, BOJHOBHIE M KBAHTOBBIC
CBOICTBA CBETa, CTPOCHUE aTOMa, SJIEMEHTHI KBAHTOBOW MEXaHUKH, sepHas (QU3HKA.

OO0mmas TpyaoeMKocTh AUcHUILIMHBI: 108 gacoB / 3 3au4. ej.

IIpoMe:RyTOUHBIN KOHTPOJIb: 1 ceMecTp — dIK3aMEH.



1. Ileab ocBOeHHUS JUCHUILIMHBbI

[lenpro 0OCBOEHUS TUCIMIUIMHBI ABISETCS

U3YYEHUE OCHOBHBIX (PU3MYECKUX SBJICHUH, TMOHATUHA, 3aKOHOB U TEOpUid
KJIACCUYECKOM M COBpPEMEHHOM (DU3WKH, OBJIAJICHUE METoJaMu (U3UYECKOTO
uccnenoBanus; GopMUpPOBaHUE HayadbHOW 0a3bl 3HAHWN, YMEHUM W HABBIKOB JJIs
OCBOCHHSI KOMIIETEHLUH CIHOCOOHOCTH U3y4aTh, aHAJIU3UPOBAaTh, HCIOJIb30BATh
Ouonornyeckue OOBEKTBI U  MPOLECChl, OCHOBBIBASCh HA 3aKOHaX U
3aKOHOMEPHOCTSIX MAaTEMaTHYECKUX, (PU3NYECKUX, XUMUUYECKUX U OMOJOTMYECKUX
HAyK W HMX B3aUMOCBA3SX; (OPMHUPOBAHHE KOMIETEHIMU  CIIOCOOHOCTH
OCYHIECTBIISITh MOMCK, KPUTUYECKUM aHalIM3 W CHUHTE3 WHGOPMAIMH, TPUMEHSTh
CUCTEMHBIM MOAXOA JJisi PelleHUs MOCTaBICHHBIX 3a7ay4; (OpMHUpPOBAHUE HABHIKOB
UCITOJIb30BAHUSI HM3MEPUTEIBHOW M BBIYMCIUTEIBHON TEXHHUKH, B TOM YHCIIE
U(GpPOBBIX MPUOOPOB, MH(HOPMAIITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUU B chepe
cBoel mpodeCCUOHATILHON JIEITEIIbHOCTH.

2. MecTO IMCHUILIMHBI B Y4e0HOM Mpoliecce

JucnunanHa «®dusuka» oTHOCUTCS K 0a30Boit yacth bioka 1 «/IuMCIUTIIHMHBI
(Monmymnm)» ydyeOHoro 1iaHa. JuciumimHa «Pu3ukay peanu3yeTcsi B COOTBETCTBUU C
tpeboBanusamu DPI'OC BO, OIIOII BO u VYuyebHoro miaHa Mo HarpaBiIeHUIO
19.03.01 «buorexHomorus» HampaBIeHHOCTH «BHOTEXHONOTHUA W MOJIEKYJspHas
OHOJIOTHS».

JMucunmnHa «®u3uka» SBISETCS OCHOBOIOJATalwoIIel s M3Yy4YEHUs
cienyronux aucuuiuinH:  «llpukianHas MexaHuka», «OIJEKTPOTEXHHKA H
anekTpoHukay, «llpoueccel u anmapatel OuoTexHoNorum», «Duzmyeckas u
KOJUIOUIHAsE XUMUs», «HeopraHuyeckass XumMus».

OcoOEHHOCTBI0O  NHUCIMIUTMHBI ~ SIBIISIETCA €€ 0a30BBIM  Xapakrep JJis
TEXHUYECKUX U €CTECTBEHHO-HAYUYHBIX TUCIUIUINH.

PaGouas mnporpamma aucturuinHbl «®u3nuKa» IS WHBAIHIOB M JIMI[ C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsI pa3palbaThIBae€TCs WHIWBUIYAIBHO C
y4eToM  OCOOCHHOCTEH  TNCUXO(PU3UYECKOTO  pPa3BUTHUS,  WHIUBUIYAIbHBIX
BO3MOXXHOCTEH U COCTOSTHHSI 3/JOPOBbS TAKMX 00YJaIONTUXCS.

3. IlepeyeHb IUIAHMPYEMbIX Pe3yJIbTATOB 00yUEeHHS MO AUCIHUILINHE,
COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOeHHMS 00pa30BaTebHOII
NPOrpaMmbl

OO6pa3oBarenbHBIC PE3YJAbTATBl OCBOCHHS JHCIUIUIMHBI  O0yJaronuMcs,
npejicTaBiIeHbl B Tabuie 1.

4. CTpyKTYypa u cofep:KaHue TUCIUILIHHBI

4.1 PacnipeesieHue TPYyA0EMKOCTH JUCHUILIUHBI 10 BUIaM padoT
10 ceMecTpam
O6uiast TpyA0EMKOCTh NUCHUIUIMHBI cocTaBisieT 3 3a4. en. (108 uacoB), ux
pacripejielieHue 1o BujaM paboT ceMecTpaM MpeCTaBIeHO B Tadauue 2.



TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS YUEOHOM IMCIUIIUHBI

Tabnura 1

No Kon Clomgmmme B pesynbrate n3ydeHus: yaeOHON JUCIUIIMHBI O0YJIaONIHECs TOJDKHBI:
_ | komIIeTE . Nuaukatopbl KOMIETEHIMI
/I KOMITIETEHIUH (1IN €€ 4acTh) 3HaTh yMEThb BIJIAJIETh
HIINHN
1. VK-1 |CmocobeH oCyIIecTBIATh TOUCK, VK-1.1. Ananuzupyer 3aiauy, BbIIEIsIS €€ OCHOBHBIE TIOHSTHS, aHaJIU3UPOBATh U METOJTUKOMN pelIeHUs
KPUTHYCCKHIA aHAJIN3 U CUHTE3 0a30BbIC COCTABJISIONIHIE, OCYIICCTBIISCT 3aKOHBI U MOJICITH MIPUMEHSTH (PU3HUKO- MPOCTEHIIINX (PH3HKO-
UH(POPMAIIUY, IPUMEHSTh JIEKOMITO3HIIMIO 331aYH; MEXaHUKH, CTATHCTHYCCKON | TEXHUICCKYIO TEXHUYECKHX 3a/1a4 B
cucteMHbId oaxon s pemeHns | YK-1.3. PaccMaTpuBaeT BO3MOXHEBIC (hM3KKY ¥ TEPMOIMHAMUKH, | HH(HOPMAIIHIO B npodecCroHaTBHOMN
MMOCTABJIEHHBIX 3aa4 BapHAHTHI PEIICHUS 3a1a4H, OI[CHUBAS UX 3JICKTPUUYCCTBA U npodecCroHaTbHOM 00J1aCTH, B TOM YHCIIE C
JIOCTOMHCTBA ¥ HEJOCTATKH; MarHeTu3Ma, TCOpUH JIESITETbHOCTH, OI[CHUBATh | IPUMEHEHUEM METOIOB
VK-1.5. Onpenensier u olleHUBaET Kose0aHuit U BOJH, BapHaHThI PElICHUs 3a/1a4 | HHPOPMAIIMOHHBIX
MOCJICICTBHSI BO3MOXHBIX PELICHUH 3a7auyd. | KBAHTOBOH (DH3HKH, U TIOCJIEICTBUS BO3MOXKHBIX | TEXHOJIOT Mt
aTOMHOM U siIepHOU peleHui
¢buznku
2. OIIK-1 |Cmocoben uzydars, OIIK-1.1. JIeMoHCTpUpYET 3HAHHE OCHOBHBIX | 3HATh OCHOBHBIE 3aKOHBI 000CHOBEIBATH METOIBI HaBBIKAMH TEOPETHUYECKOTO
aHAJIM3UPOBATh, UCIIOJIH30BATh 3aKOHOB MaTEMATHYECKHUX U €CTECTBEHHBIX €CTECTBEHHOHAYYHBIX MPOBE/ICHHSI HAYYHBIX U 9KCIIEPUMEHTAIBLHOT O

OHoJornueckue 00LEKTHl U
MPOIIECChI, OCHOBBIBASICH HA
3aKOHAX U 3aKOHOMEPHOCTSX

MaTeMaTH4eCKuX, (PU3UUECKUX,
XUMUYECKUX ¥ OMOIOrMYECKUX

HayK U UX B3aHUMOCBA3AX

HayK, HeOOXOIUMBIX IS PEIICHUS TUIIOBBIX
3a7a4 Npo(eccuOHaIbHOM IeSTeNbHOCTH;
OIIK-1.2. Mcnionp3yeT 3HaHUS OCHOBHBIX
3aKOHOB MAaTEMaTHYECKUX U €CTECTBEHHBIX
HayK JJI PeIleHHs CTaHIapTHBIX
npodeccHoHaNBHBIX 3a]1a4;

OIIK-1.3. Biageer HaBbIKaMu
TEOPETHYECKOTO U SKCIIEPUMEHTAILHOI'0
WCCIIeIOBAaHHsI OOBEKTOB MPOQECCHOHATBHON
JeATENbHOCTH, OCHOBBIBAsICh Ha 3aKOHAX H
3aKOHOMEPHOCTSIX MaTeMaTHYECKHX,
(U3NIEeCKUX, XUMHYECKAX U OMOIOTMIECKIX
HaYK U MX B3aHMOCBS3SIX.

JMCLIUIUIMH, METOABI
MaTeMaTHYECKOr0 aHaIu3a
Y MOZCIIUPOBAHUS,
TEOPETHYECKOTO U
9KCIIEPHMEHTAIBHOTO
HCCIIEIOBaHUS [IPH
peIICHUH
npodeccroHaNbHBIX 3a]ad,
TPUHIMT PabOTHI
U3MEPUTENIBHBIX IPHUOOPOB,
B TOM YHCIIE III(PPOBHIX

M3BICKaHUH U TEXHOJIOTUH
HPOBEIECHUS
IKCHEPUMEHTAIBHBIX
HCCIICIOBaHUM,
HOJIb30BAThCS
U3MEPUTENEHBIMU
npudopaMu, B TOM YHUCIIE
1 poBEIMU

HCCIIeN0BaHNUs 00BEKTOB
npoeccroHAILHOM
JEATEIBHOCTH, B TOM YHCIIe
C TMOMOIIBIO IIU(PPOBBIX
YCTpOUCTB




TabOnura 2

PacnpenesieHne TPy10€MKOCTH IMCIUILNIMHBI 110 BUIaM padoT Mo ceMecTpam

TpyroéMKocTh
Bua yueOHo# padoThl yac. 1 cemectp
Bcero/*

OO0umasi TPyA0€MKOCTD JUCITUTUIMHBI TT0 Y4COHOMY TUIaHY 144/0 144
1. KonrakTHas padora: 10,4 10,4
AyauTopHas padora 10,4 10,4
8 MOoM yuciue:
sexyuu (J1) 4 4
npaxkmuyeckue 3auamus (113) 2 2
nabopamopnvle pabomuwi (JIP) 4 4
KOHMAaKmuas paboma Ha npomexcymournom konmpoe (KPA) 0,4 0,4
2. CamoctosiTesannasi pa6ora (CPC) 97,6 97,6
KOHMPObHAsL paboma 10 10
camocmosmenvHoe uzyyeHue pazoenos, CAMon0020mosKa
(npopabomka u nogmopeHue 1eKYuoOHH020 Mamepuana u
mamepuana yueOHUKo8 u yueOnvlx nocoouti, N0020mosKa K 79 79
1aOOPAMOPHLIM U NPAKMULECKUM 3AHAMUAM, KOLIOKEUYMAM
um.o.)
Iloozomoska Kk 3K3amMeHy (KOHmpOiib) 8,6 8,6
Byt mpoMexXyTOYHOTO0 KOHTPOJIS: DK3aMeH

* B TOM YHCIIe TTPAKTUYECKast MOJrOTOBKA (CM. yueOHBIH TIJ1aH).

4.2 CogepkaHue TUCHMUIIIMHBI

Tabmuma 3
TemaTnuecknil MUIaH y4e0OHOM JUCHUIINHbBI
AyauTopHasi pabora Bueayauro
HauMeHoBanue pasuen?B U TeM Beero T m3/C | ap [IKP e
TUCHMILINH (YKPYITHEHHO) paGora CP
Pasnen 1 «®usnueckre 0CHOBEI 18,0 0,5 1 15 15
MEXaHHUKN)
Pasznen 2 «Konebauusa v BOJIHBD) 10,5 0,5 10
Pa3znen 3 «MounekynspHas pusnka u 18,0 0,5 1 15 15
TEPMOIMHAMHUKAY
Paznen 4 «DnekTpuuecTBoy» 16,5 0,5 1 15
Pasnen 5 «Marmetuszm» 15,5 0,5 15
Pasnen 6 «Onrtukay 10,5 0,5 10
Paznen 7 «KBanToBas gpuzuka 10,5 0,5 10
Paznen 8 «nepnas ¢puzukar 8,1 0,5 7,6
KonraktHas pabota Ha 0,4 0,4
npoMexyrouHoM koHTpouie (KPA)
Bcero 3a 1 cemecTp 108 4 2 4 0,4 97,6
HToro mo iucuuinjimHe 108 4 2 4 0,4 97,6

Paznen 1 «dusmueckre OCHOBEI MEXaHUKN))
Tema 1 «Kunemaruka»

[pemqver ¢uzrku. Metoasl (u3ndeckoro umcciaenoBanvs. Ponb (U3NKK B Pa3BUTHH TEXHUKH U BIHSHUE
TEXHUKU Ha paszButve (QBuku. MexaHndeckoe IBIDKEHHE Kak TpocTeifinas (opma ABIKEHHS MaTepHHL.
Krnaccuueckast mexanuka. IIpocTpaHcTBO M BpeMsi B KJIacCHUECKOM MexaHuke. (DU3WYecKue MOJENH.
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Kunemarnueckoe onmcanue ABMKeHHs TOUYKU. CKOPOCTb M YCKOPEHHE IIPU KPUBOJIMHENHOM JIBIDKEHUM.
HopmansHoe u kacarenbHOE (TaHreHIMATbHOE) YCKOpeHUs. JIBIKeHHe TOUKH 10 OKPYKHOCTH. BekTopsl
YIJIOBOM CKOPOCTM M YIJIOBOIO YCKOpeHus.. CBsi3b JIMHEHHBIX CKOPOCTEM M YCKOPEHWH C YIJIOBBIMHU
CKOPOCTSIMU M YCKOPEHUSIMH.

Tema 2 «/Ilunamuka»

Junamuka. Mexannueckast cucrema. Cia. Macca u umimyiibe. CoBpeMeHHast TpakToBKa 3akoHOB HbroToHa.
Cunbl B MexaHuke. VIMITylIbC CHCTEMbl MaTEpUAIBHBIX TOYEK. 3aKOH COXpaHEeHHs UMITyibca. OO00IeHHas!
dopmympoBka |l 3akona HeroroHa. 3akoH BCEMHUpPHOTO TsAroTeHUs. L[eHTp Macc MexaHH4YecKOn
CUCTEMBI, 3aKOH JBIKEHUS LIEHTpa Macc. J[BH>KEHHE Tell ¢ IEPEMEHHOM MaCCOil.

Tema 3 «Oueprus»

DOHeprusi Kak YHUBEpCATbHAs Mepa pa3MyHbIX (popM IBIKeHHMS M B3auMopeWcTBus. Pabota Crutbl
KoHcepBaTBHBIE M HEKOHCEpBATHBHBIE CHJIBI. MoOmHOCTh. KuHeTnueckas sHeprusi MeXaHM4eCKOU
cuctembl. [loTeHimanbpHast sHeprust. 3aKOH COXpaHEHUS SHEPTUH B MEXaHUKE. Y 1aphl.

Tema 4 «/[uHaMUKa BpalaTeIbHOTO ABUKECHUS

Mowment wunepnuu. Teopema IllreitHepa. MomeHT cunsl. OCHOBHOE YpaBHEHUE JIUHAMUKU
BpaIlaTeIbHOTO JBMXKEHUsI TBEpAOTo Tena. KuHernueckas sHEprusi BpallaroLIErocss W KaTsIIEerocs
TBepAoro Tena. PaboTa nmpy BpararebHOM JIBIDKEHUH.

Tema 5 «MomMeHT uMnyJibca

MOMEHT UMITyJIbCa MaTE€pUATBLHOM TOYKH, MEXAHMYECKOW CHCTEMBbI U Tejla. 3aKOH COXPAaHECHUS
MOMeHTa umnyibca. OCHOBHOE ypaBHEHHE JAMHAMUKH BpAIIaTeIbHOIO JIBH)KEHHUS TBEPIOTO Tesla B
0000IIIEHHOM BUIIE.

Tema 6 «/lepopmarus TBEpIOTO TEIa»

Hedbopmarus B TBepaom Tene. 3akoH ['yka. Koaddunment Ilyaccona. Jlmarpamma pacTsikeHUsI.
Tema 7 «MexaHuka )XUIKOCTEN U Ta30B»

I'uapocratnka Heckumaemoi >kuakocTH. [laBmeHuwe cromda skumkoctd. Cuma ApxuMena.  YcCloBus
mwiaBaHua Tel. CralMoHapHOE TEUYEHHE UJCATbHOM JKUJIKOCTH. YpPaBHEHHWE HEPa3phIBHOCTH.
VYpaBHenue bepHymnu. Bsskocte skuakoctd. Pexxumbl Tewenuws. Yucno PeitHonbaca.  Metogsl
ONIpENIETICHUS BA3KOCTH.

Pasnen 2 «KonebaHus U BOJTHBI»
Tema 1 «["apmMoHHYECKHE KOTCOAHMS
Knaccudukanus xonebanuii. YpaBHEHHE rapMOHHYECKHX KoJieOaHUH. MexaHnueckue KojaeOaHwus.
OHeprusi koJjebanuii. [luddepeHnmansHoe ypaBHEHHE TapMOHMYECKMX KoyicOaHWi. MasTHUKH.
CBoOoHbIe 3aTyXarolue Konebanus. Beinyxkxaennsie konedanus. Pesonanc.
Tema 2 «BoaHbl»
Bonnosoe nBuxenwue. [Inockas rapmoHuueckasi BojiHa. J[JlnHA BOJIHBI, BOJIHOBOE 4YHMCIO, (ha3oBas
CKOPOCTh. YpaBHEHHUE BOJIHBL.

Pa3nen 3 «MonekymnspHas GpuU3MKa U TEPMOTUHAMUKAY
Tema 1 «MonekynIpHO-KMHETHUYECKAS TEOPUS»
CratucT4ecKuii 1 TEpMOIMHAMUYECKUI METOABl HUccnenoBaHus. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-
KUHETUYECKOM TEOPHUM HICalbHBIX ra3oB. TemmeparypHas mkana llenscus m KensBuna. Cpempss
KUHETHYEeCKasi 3Heprus MoJieKyll. MOoJeKyIsIpHO-KHHETHYECKOE TOJIKOBAaHME A0COJIOTHOM TeMIlepaTyphl.
Pacnipenenenne MakcBemuia MOJIEKYNl uicanbHOro rasa. Pacnpenenenune bonbumana u
6apometpuyeckas popmyia. CpeaHee YUCIIO CTOJIKHOBEHUM 1 CpeiHsAs AJTMHA CBOOOIHOTO Mpobera.
Tema 2 «TepmoauHamMuka
TepMoauHamuyeckue mapamerpsl. TepMOJAMHAMMYECKOE pPAaBHOBECHE U IPOLECC. YPaBHEHHE
COCTOSIHMS HaealbHOro rasa. M3ompornecchl. IlepBoe Hawano TepmoamHamuku. Paborta rasa.
TernooOMeH, KOIMMYECTBO TEIUIOTHL. BHYTpeHHss sHeprus uiaeanbHOro rasa. Uucno creneHeil cBOOOIbI.
[IpumeHeHne TmepBOro Havajga TEPMOAMHAMHMKHM K H3oMmpoleccaM. AnuabaTHbli —mporecc.
Tennoemkocts. YpaBHenue Maiiepa. Koaddument Ilyaccona. Ilomutponnsiii mponecc. Lukibl
Tepmuueckuii KI1/I ipxoa. Termosble aBurareny, xonoauisHele MavHbl. Teopema Kapro. [uxn Kaprao u
ero KI.ja. Bropoe Hayano TtepmoaumHamuiku. OOpathMble UM HEOOpaTMMbIE MPOLECCHL. DHTPOIHSL
HepasenctBo Kiaysuyca. OnpeneneHue SHTpOIMH paBHOBECHOM CHCTEMBI Yepe3 TEPMOIMHAMUYECKYIO
BEPOSATHOCT ~ MakpocucteMbl. Teopema HepHcra-IInanka. Cuwisl M NOTEHIMAIbHAs — DHEPrys
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MEKMOJIEKYJSIPDHOTO  B3aUMOJCHCTBHA. YpaBHeHue Ban-nep-Baanbca. M3sorepmel Ban-nep-Baansca u
9KCIEPUMEHTAJIbHBIE U30TEPMBI.
Tema 3 «SIBiieHUs IEpeHOCA»
SIBnenue nepenoca. And¢y3us, TemIonpoBoAHOCTh, BHYTPEHHEE TPEHHE.

Paspnen 4 «OnekrpuuecTBo»
Tema 1 «OCHOBBI AIEKTPOCTATUKI
DNeKTpUYEeCKUe 3apsa/ibl. 3aKOH COXpaHEeHHs 3apsnoB. BzaumoneiictBue 3apsanoB. 3akoH Kymona.
DNEKTPOCTATUUECKOE I10JIE, €r0 XapaKTEPUCTUKU. DKBUMNOTEHIMAIbHBIE TOBEPXHOCTH U CHUJIOBbIE
JIMHUM  DJIEKTpOCTaThYecKoro mois. [lpuHmmn cynepnosuumu  nosieid.  [lotok  BekTopa
HaIpPsDKEHHOCTH 3JieKTpocTaTtudeckoro nosst. Teopema I'aycca (mns Bakyyma). IloTeHumanbHbIi
Xapakrep aneKkTpoctaruueckoro noss. Ilonsrue norennuana. Pacuer paboTel npu nepeMenieHUH
3apsa B AJeKTpocTathyeckoMm moje. llupkynsuus BexkTopa E 3JIEKTPOCTaTUYECKOTO TOJISL.
Omnpenenenrne pa3HOCTH MOTEHUHMAIOB B 3JEKTPOCTATHUYECKOM IoJie. CBs3b HAINpPSKEHHOCTH U
noTeHuuana. ['pagueHt noteHuuana.
Tema 2 «IIpoBOJHHKY B 3JIEKTPUUECKOM TIOJIEN
[IpOBOJHUKM B DJIEKTPOCTATHYECKOM TIojie. PaBHOBecHMe 3aps0B B IPOBOJHUKE. EMKOCTh
MIPOBOJHUKOB M  KOHAEHcAaTopoB. CoenuHEHHs KOHJIEHCATOPOB. OHEPrus 3apsHKeHHOTO
KOHJIEHCAaTopa. DHEPrus eKTpocTaTuyeckoro nosst. O0beMHasi JI0THOCTh SHEPTUHU MOJIS.
Tema 3 «/IMdJIEKTPUKH B AJIEKTPUUECKOM TOJIE»
Tunsl nusnexkrpukos. [lonsipusanys AUANEKTPUKOB U €€ BUbL. [10asSpU30BaHHOCT JUAJIEKTPUKOB.
JlypnexTpuueckas BOCIPUUMYHMBOCTD U TNPOHULIAEMOCTb. BEKTOp 3JEKTPUYECKOro CMEIIECHHUS.
CBoOoanbIe U CBs3aHHBIC 3apsnbl. Teopema ['aycca mist momst B audiekTpuke. CerHeTOdIEKTPUKH.
DeKTpUYECcKOe MoJjie B OJHOPOTHOM JUAJIEKTPHKE.
Tema 4 «IToCTOSTHHBIN 2TEKTPUIECKUN TOK»
[ToCTOSIHHBIN 27EKTPUYECKUN TOK, YCIOBHUS €ro CYHIECTBOBAHUS M OCHOBHBIE XapaKTEPUCTHUKHU.
Croponnue cuibl. [lonstne DC u Hanpspkenus. CONpoOTUBICHUE MPOBOJIOYHOTO MPOBOIHMKA.
CoenuHenns npoBOJHUKOB. TemmeparypHas 3aBUCUMOCTh COIPOTHUBIICHHMS U €€ KauyeCTBEHHOE
o0bsacHeHne. CBepXNmpoBOAUMOCTh. 3akoH Oma B HWHTErpajibHOW (opMe s OAHOPOJHOTO U
HEOTHOPOJHOTO YYaCTKOB IeNH, s motHou nenu. [Ipasmia Kupxroda. 3akon JIxoyns — Jlenna B
uHTerpasibHON (popme. MomrHocTh ToKa. 3akoH OMma u JIxoyna — Jlenna B muddepenunanbHoi
dbopme. DnekTpuueckuii Tok B Merawiax. Kiaccuueckass Teopusi 3/eKTponpoBogHOCTUH. Tok B
BaKyyMe. DMUCCHS IEKTPOHOB. ['a30BbIe pa3psiabl.
Tema 5 «3nemMeHThI GUZHKH TBEPAOTO TEIIa
[TonynpoBoanuku. 3oHHast Teopust TBepAoro Ttena. CoOCTBEHHAs W IpPHUMECHas MPOBOIUMOCTH
MOJIYIPOBOJIHUKOB. J(nox.

Pazgea 5 «Marnerusm»
Tema 1 «Maraurocratuka
MarsHuTHO€ 10JI€ U €ro XapakTepUCTHKU. Makpo- U MUKPOTOKH. Bo3nelicTBe MarHUTHOTO TOJIS
Ha paMKy C TOKOM MU Ha NPSIMOJUHEHHBI NPOBOJHUK C TOKOM. CHIIOBBIE JMHUM MarHUTHOM
nHayknuu. CuiioBasgs KapTHHA MAarHUTHOTO TOJs MPSMOJMHEMHOro IMPOBOJAHMKA C TOKOM H
KpyroBoro Butka. IIpuHuun cyneprio3uinuu MarHuTHeIX nosieil. 3akoH buo — Capapa — Jlamnaca.
Bo3sgeiictBue MarHuTHOro moJis Ha ABwKymuicsa 3apsa. Cuia Jlopenua. /[BuxkeHue 3apsiga B
MarHutHoM mnosie. Dddexr Xomnna. BuxpeBoit xapakrep marHuTHOro mnois. Teopema ['aycca u
TeopemMa O IUPKYIALHUN BEKTOpa MArHUTHOW MHIIYKIIMHU (B BaKyyMe).
Tema 2 «MarHuTHoO€ 110JI€ B BELIECTBE»
HamarunumBanue marueTukoB. HanpsskeHHOCTh MarHUTHOTO MOJIsl. MarHUTHAsE IPOHUILIAEMOCTD U
MarHuTHas BOCIPHUUMYMBOCTh. JlMaMarHeTWkH, mapaMarHeTuku u ¢eppomarHeTuku. CBs3b
BEKTOpOoB B u H. 3aK0H NOJIHOTO TOKA /Il MarHUTHOTO I0JIA B BenlecTBe. TeopeMa 0 LUPKYIAIUu
BekTopa H.
Tema 3 «DnexkTpoMarHuTHass UHAYKIIHS
OnextpoMarauTHass MHAYKUUA. DJIC MHAYKIMM B NMOABMKHBIX M HEIMOJBMKHBIX IPOBOJHUKAX.
Bpamenue pamMku B marHuTHOM noJie. Toku @yko. CamonHaykuus. UHAYKTHBHOCTE MPOBOIHUKA.
3akon Jlenna. Bzaumnas unaykuus. Tpancopmatopsl. PaboTa mo mepemenieHuio NpoOBOJAHUKA C
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TOKOM B MarHUTHOM II0Jie. DHEpPrus MarHuTHOro IoJii B cosieHouzae. llmoTHOCTh 3Heprum
MarHUTHOTO HOJIS.

Tema 4 «YpaBHenus Makcemia»

Buxpesoe anexrpuueckoe nose. Tok cmemenus. Cucrema ypaBHeHH MakcBeija B UHTErpajibHON
dopme.

Tema 5 «OneKTpoMarHuTHBIE KOJICOAHHS U BOJTHBD)

KoneGarenbubiit  kouTyp. IIpeoOpa3oBaHme »sHEpruM Ha pPa3IMYHBIX JTanax KoJieOaHusl.
Juddepenunanbapie ypaBHEHUS] CBOOOIHBIX HE3aTYXAIOMIUX M 3aTYXAIOMIMX KOJIeOaHWW B HEM U
ux pewenus. [luddepeHunanbHoe yYpaBHEHHME JJIEKTPOMArHUTHOW BOJIHBI U €ro pELIEHHE.
Ckopocte  pacnpocTpaHeHusi  BOJHbBL ~— Bektop — Ymosa-lloitHTHHrA. DHepreTuYecKue
XapaKTEPUCTUKH 3JIEKTPOMArHUTHBIX BOJIH. [1Ikana 37eKTpOMarHUTHBIX BOJIH.

Paznen 6 «Ontuka»
Tema 1 «I'eoMmeTrpuyeckas onTuka»
Ontuka. 3akOHBI TeOMETPUUECKOi onTuku. [loHOEe BHYyTpeHHEe oTpakeHue. JIMH3HI
Tema 2 «uTepdepenius BoIH»
WNuTtepdepenius cBera. YcinoBusi BOSHUKHOBEHUS MHTep(hepeHIMU. MeTo1 BEKTOPHOM ArarpaMMbl
JUTSL CJTIOKEHUS IBYX WJIM HECKOJIbKMX BOJH. [IpuHuum mosydeHus HHTEpPEPEHIIMOHHON KapTUHBI.
VYcnoBust MakcUMyMOB 1 MUHUMYMOB. Pa3HocTh (a3 u pasHocTs xona. HTepdepeHius B TOHKOM
mnenke. Konpna HeroToHa.
Tema 3 «/ludpaxius BoITH»
Hudpakuus ceera. [lpunmun [roiirenca-®penens. 3oubpr Openens. Judpakmus Ha Kpyriom
orBepcTuH. Judpakuus Ha [uHHON wmienu. udpakuuonHas pemeTka. [JaBHbIE MaKCHUMYyMBI.
['maBHBIE MEHUMYMBI. Pa3pematomas criocOOHOCTb.
Tema 4 «[Tonspuzanus BoJH»
[TonspuzoBanubiii cBer. Bumbl momsipuzaruu. CrocoObl TOJIyUYEHHUS TOJSIPU30BAHHOTO CBETA.
[IpoxoxkaeHne eCTeCTBEHHOTO CBETa 4epe3 NoJsipu3arop U aHanmuzatop. [loBopoT minockoctu
nonspusanuu. llonsgpusanus cBera mpu OTPaXKEHUHM MU MPEIOMIICHUU HA TPAHULE JUAJIEKTPUKOB.
3akoH bproctepa. J[BoitHOE TydyenpenomMieHue.
Tema 5 «KBaHTOBBIE CBOICTBA 3JIEKTPOMArHUTHOTO U3TYyUEHUSI»
KopmyckynsipHO-BoTHOBOM Jtyanu3m cBeta. KBaHT cBera. DHeprus U uMIiylibc ¢otoHa. BHemHmit
dbotorddexr. CeroBoe napnenue. OnbiThl Jlebenera. Dddext Komnrona. TemmoBoe uzmyueHue.
3akon Kupxroda. AbcomoTHo depHoe Teno. 3akoH Credana-bonbimana. 3akon Buna. TemmoBoe
n3inydyenue. @opmyina [lnanka. Pacnpenenenue sHEpruu B CEKTPe U3IYYEHUS 110 YACTOTE U JUIMHE
BOJIHBI.

Pasnen 7 «KBanToBas Gpuzuka»
Tema 1 «CtpoeHue atomay
Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro anbda-dactunl. Mojenb aTtoma
Pesepdopna-bopa. Omnuprueckre 3aKOHOMEPHOCTH B aTOMHBIX cnekTpax. Teopus bopa. YpoBuu
SHEpPruu atoMa Bojopoaa. KBaHTOBbIE uKclia: TiiaBHOE, OpOUTAIbHOE, MATHUTHOE.
Tema 2 «DneMeHTbl KBAHTOBON MEXAHUKW»
BonHoBble cBolicTBa MuKpovactull. [[nunHa BonHel e bpoiins u ee cBoiictBa. BomHoBas (yHKIus.
CootHomienue HeonpeaenaeHHocrel ['eiizendepra. Ypasuenue Illpeaunrepa.
Paznen 8 «Snepuas puznka
Tema 1 «Slapo u saepHbIE peakum»
CoctaB aToMHOTO sAapa. XapaKTEPUCTUKH siapa. SnepHble cuiibl. DHeprusi cBs3u sapa. Jledekr
Macc. DHepreTuueckuil 2pPexT aaepHoi peakuuu. PainoakTuBHOE M3TYYEHHE U €TO BUJBI. 3aKOH
paauoakTUBHOrO pacnajga. Snepueie peakuuu. Jlenenune spep. Cunre3 sanep. [lonstue o
JO3UMETPUU U 3aLIUTE.
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4.3 Jlekuun/;1adopaTopHbie/IpaKTHYECKUe/ 3aHATUSA

Tabnuua 4
Conepxanue JIeKIUIT/JIa00PATOPHOI0 NPAKTUKYMA/IPAKTHYECKUX 3AHATHH U
KOHTPOJIbHbIC MEPONPHUATHSA

Koa-Bo
Bun 4acoB/
Ne KOHTPOJIb | M3 HUX
Ne N Dopmupyembie
i Ha3zanue pa3aena, TeMbl nexunn/.naﬁopampnmxu/ KOMIICTeHIIH HOT'0 NMPaKTH
NPAKTHYECKUX 3aHSATHI Meponpusi | Yeckasi
THS MOATOT
OBKa

1. | Pasgen 1. «Dusudeckie OCHOBbI MEXaHUKID 3/0
Tema 1. «Kuaematuka» Jlexmmst Ne 1 (¢ YK-1 (YK-1.1, 0,5
Tema 2 «/IluHamMuxa» IIPUMEHEHUEM YK-1.3, YK-

Tema 3 «OHeprus» MYJIbTUMEIUHHOTO 1.5);
Tema 4 «/luHamuka 000pyToBaHMS) OIIK-1 (OIIK-
BpAILIATENILHOTO JIBHXKEHUS» 1.1, OIIK-1.2,
Tema 5 «MOMEHT UMITYITBCa» OIIK-1.3)
Tema 6 «/ledpopmarus
TBEPJIOTO TETa»
Tema 7 «MexaHuka
JKUJKOCTEN U ra3oBy
Tema 1. «kKunematnka» [Ipaktudeckoe 3amstue Ne | YK-1 (VK-1.1, Pemenue 1
Tema 2 «/luHamMuxa» 1 (c mpumeHeHuEM YK-1.3, YK- 3amaq
Tema 3 «Bueprus» A (PPOBBIX yCTPOHCTB 1.5);
Tema 4 «/luramuka 00pabOTKH TaHHBIX) OIIK-1 (OIIK-
BpAIATEIBHOTO JBUKCHISD) 1.1, OIIK-1.2,
Tema 5 «KMOMEHT UMITYJIbCAY OIIK-1.3)
Tema 6 «/ledopmarus
TBEPIOTO TEIa»
Tema 7 «MexaHuka
JKUJKOCTEU U ra30By
Tema 1. «KKunemaTtuka» JlabopaTopnas padora Ne 1 | OIIK-1 (OIIK- 3aIuTa 15
Tema 2 «/lnHamukay «Uzyuenne npmwxkenns Tena | 1.1, OIK-1.2, nmabopaTtop
Tema 3 «Bueprus» 0 HAKJIOHHOM mnockoct» | OITK-1.3) HBIX padoT
Tema 4 «/luHamuka niu «M3yyeHrne 0CHOBHOTO
BpAIaTEINbHOTO IBUKESHUSDY 3aKOHA JUHAMUKH
Tema 5 «MOMEHT UMITYIIbCAY BpALIATEIBHOTO ABUKECHHUS
Tema 6 «/ledhopmanns C IIOMOIIbIO0 MAaATHUKA
TBEPOTO TEIa» O6epbexka» (¢
Tema 7 «MexaHuka MIPUMEHEHNEM TUPPOBBIX
KUAKOCTEU U Ta30B» YCTPOWCTB ISl TOTYISHUS
u 00paboTKH
HKCIEPUMEHTATBHBIX
JAHHBIX )

2. Paszneu 2. «KonebaHus 1 BOIHBDY 0,5/0
Tema 1 «I"apMonunueckue Jlexrust Ne 2 (c YK-1 (VK-1.1, 0,5
KOJIEOaHUS IIPUMEHEHUEM VYK-1.3, VK-

Tema 2 «BoiHBD MYJIbTUMEIUHHOTO 1.5); OIIK-1
000pynOBaHMS) (OIIK-1.1,
OIIK-1.2, OIIK-
1.3)
3. Paznen 3. «MonekymsipHas pU3MKa U TEPMOJUHAMUKAY 3/0
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KoJa-Bo

JIEKTPUIECKOM IOJIEe»
Tema 3 «/lusaekTpuku B
JIEKTPUIECKOM IOJIEe»
Tema 4 «IlocTosiHHBII
INEKTPUIECKUN TOK»

MOCTOBOM CXEMBI» WIIH
«HccnenoBanue mone3Hon
MOIITHOCTH U

K03 pHIHeHTa TTOIE3HOTO
NS CTBHSI HCTOYHUKOB
MTOCTOSTHHOTO TOKa» (C
NpUMEHEHHEM LHU(PPOBBIX
YCTPOKMCTB AJIs TONTyYeHUs
1 00paboTKH
9KCHEPUMEHTAIBHBIX
JTAHHBIX )

Bun 4acoB/
Ne KOHTPOJIb | M3 HUX
Ne N dDopmMupyeMble
u/n Ha3zanue pa3aena, TeMbl nexunn/naﬁopampﬂmxu/ KOMITETeH I HOT'0 NMPaKTH
NPAKTHYECKUX 3aHSATHI Meponpusi | YecKasi
THA MOATOT
OBKa
Tema 1 «MonexynspHo- Jlexmus Ne 3 (c YK-1 (YK-1.1, 0,5
kuHerndeckas Teopus» (MKT) | mpumeneHnem YK-1.3, VK-
Tema 2 «TepmoauHamuKa» MYJIbTUMEIUITHOTO 1.5);
Tema 3 «SIBnenus nepenoca» | 00OpyIOBaHHS) OIIK-1 (OIIK-
1.1, OIIK-1.2,
OIIK-1.3)
Tema 1 «MonexynspHo- [Ipaktuueckoe 3anstue Ne | YK-1 (VK-1.1, Pemenue 1
kuHerndeckasd teopus» (MKT) | 2 (c npumenenrnem YK-1.3, VK- 3amaqy
Tema 2 «TepmoanHamuka» U(PPOBBIX YCTPOHCTB 1.5);
Tema 3 «SIBnenus nmeperoca» 00pabOTKH TaHHBIX) OIIK-1 (OIIK-
1.1, OIIK-1.2,
OIIK-1.3)
Tema 1 «MonekymsapHo- JlabopaTopnas pabora Ne 2 | OIIK-1 (OIIK- 3ammuTa 15
kunernyeckas Teopusi» (MKT) | «Onpenenenue orHomenns | 1.1, OIK-1.2, mabopartop
Tema 2 «TepmogmHamMuKa» TEIIOEMKOCTEH BO3IyXa OIIK-1.3) HBIX padoT
NIPY TIOCTOSTHHOM JIaBJICHUH
Y TIOCTOSSHHOM 00BEMe»
nmu «MccnenoBanue
H30IPOIIECCOB» (C
IIPUMEHEHHEM IIU(PPOBBIX
YCTPOMCTB AJIs1 ONTy4YeHUs
1 00paboTKH
IKCIEPUMEHTAIBHBIX
JTAHHBIX )

4. Paznen 4. «DNEKTPUIECTBO 1,5/0
Tema 1 «OCHOBBI Jlexrus Ne 4 (¢ VK-1 (YK-1.1, 0,5
3JIeKTpocTaTUKM» Tema 2 MIPUMEHEHHEM VYK-1.3, YK-

«IIpoBOTHUKY B MYJIBETUMEIUHHOTO 1.5);

AJICKTPUIECKOM ITOJIE» 000pyIOBaHMS) OIIK-1 (OIIK-

Tema 3 «/IusneKTpUKHU B 1.1, OIIK-1.2,
DIIEKTPUIECKOM ITOJIE» OIIK-1.3)

Tema 4 «IlocTostHHBIN

3JIEKTPUYECKHUI TOK»

Tema 5 «DnemMeHTh HU3UKU

TBEPAOTO TENay

Tema 1 «OcHOBBI JlabopaTtopnas padora Ne 3 | OIIK-1 (OIIK- 3ammTa 1
3MeKTpocTaTHKU» Tema 2 «M3mepenne 1.1, OIIK-1.2, naboparop
«[IpoBogHMKHN B COIIPOTUBJICHUS METOIOM OIIK-1.3) HBIX padoT
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[Ipeamer ¢usuxu. Meroapl pusnueckoro nccienopanus. MexaHn4ecKkoe ABMKEHUE KaK MPOCTenIas
¢dopma nemkeHus marepuu. Knaccnueckast mexanuka. [IpoctpancTBO 1 BpeMs B KJIaCCUYECKON

MexaHuke. Ou3ndeckue MOACIIH. Kunemarudeckoe omnucanue JBWKCHHA TOYKH. CKOpOCTI: n
YCKOpCHUEC TpH KpHBOHHHeﬁHOM JABHKXCHHUH. HOpMaJ’ILHOC H KacaTCJIbHOC (TaHFeHHI/IaIIBHOC)

YCKOpCHUH. I[BI/I)KGHI/IG TOYKH IO OKPY’KHOCTH. BeKTOpBI er'IOBOfI CKOpPOCTH U YIJIOBOI'O YCKOPCHUS.

CBS3b IMHEUHBIX CKOpOCTeﬁ u yCKOpeHI/Iﬁ C YIJIOBBIMHU CKOPOCTAMU U YCKOPCHUSIMU.

Tema 2 «/lunamukay

ILI/IHaMI/IKa. Mexanndeckas cucrema. Cuia. Macca u HUMITYJIBC. COBpeMeHHaH TPAKTOBKAa 3aKOHOB
Hrrorona. Cuiibl B MEXaHHKE. I/IMHy.]'IBC CHUCTCMbI MaTCPUAJIBHBIX TOYCK. 3akoH COXpaHCHUS UMITYJIbCA.

Koa-Bo
Bun 4acos/
Ne KOHTPOJIb | M3 HUX
Ne N dDopmMupyeMble
u/n HazBanmue pasnena, TeMbl neKunn/naﬁopaTopmeU/ KOMIeTeH I HOI'0 IPAKTH
NMPAKTHYECKUX 3aHSATHHI Mepomnpus | YecKas
THS TOATOT
OBKa

5. Pasznen 5. «Maruerusm» 0,5/0
Tema 1 «MaranuTocTaTuKa» Jlexuumst Ne 5 (¢ VK-1 (YK-1.1, 0,5
Tema 2 «MaruuTHoe 1osne B MIpUMEHEHHEM YK-1.3, VK-

BEIIIECTBE» MYJIbTUMEIUITHOTO 1.5);

Tema 3 «DnekTpoMarHuTHast 000opyAOBaHMS) OIIK-1 (OIIK-
AHTYKITUSDY 1.1, OIIK-1.2,
Tema 4 «YpaBHeHUs OIIK-1.3)
Makcaeinay

Tema 5 «OnekTpoMarHuTHbIE

KOJIcOaHUs ¥ BOJIHBI»

6. Pasznen 6. «Ontukay 0,5/0
Tema 1 «["'eomeTpuueckas Jlextmst Ne 6 (¢ YK-1 (YK-1.1, 0,5
OIITHKA» IIPUMEHEHUEM YK-1.3, YK-

Tema 2 «HTEpdepentus MYJIbTUMEIUHHOTO 1.5);

BOJTH» obopynoBaHus) OIIK-1 (OIIK-
Tema 3 «/Iudpaxrws BoTH» 1.1, OIIK-1.2,
Tema 4 «[lonspu3zanus BOTH» OIIK-1.3)
Tema 5 «KBaHTOBBIE CBOICTBA

3JEKTPOMarHUTHOTO

M3ITy4dEeHUS»

7. Paznen 7. «kKBaHToBas puszmka 0,5/0
Tema 1 «Ctpoenne aTomar Jlextmst Ne 7 (¢ YK-1 (YK-1.1, 2
Tema 2 «3neMeHTHI MIPUMEHEHUEM YK-1.3, YK-

KBAaHTOBOW MEXaHUKI MYJIbTUMETAHHOTO 1.5);
obopynoBaHus) OIIK-1 (OIIK-
1.1, OIIK-1.2,
OIIK-1.3)

8. | Pasnmen 8. «SInepHas dusmkay 0,5/0
Tema 1 «Sapo u ssaepabIe Jlexmmst Ne 8 (¢ YK-1 (YK-1.1, 0,5
peaKIum» MpUMEHEHU EM VYK-1.3, YK-

Tema 2 «3nemeHTapHbBIE MYJIBETUMEIUHHOTO 1.5);
YaCTULIED) 000pymoBaHMS) OIIK-1 (OIIK-
1.1, OIIK-1.2,
OIIK-1.3)
Tabmuna 5
HepequL BOINPOCOB J1Jisd CAMOCTOATC/IBHOI0 U3YICHUA TUCIHUIIJIMHBI

117?1 IlepedeHsb pa3aenoB, TeM, pacCMaTPUBAEMbIX BOMIPOCOB [IJIsI CAMOCTOSITEILHOIO U3yYeHHs
Pazpnen 1. «®@u3nuyeckue 0CHOBbI MEXaHHMKH»

1. Tema 1 «KunemaTtukay
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n/n

l'[epeqem, pa3aeiaoB, TEM, paCCMaTpUBA€MbIX BOIIPOCOB VISt CAMOCTOATEC/IbHOI'0 U3YUCHUSA

O600mmennas popmynuposka |l 3akona Herorona. 3akon BcemupHoro Tsrorenus. Llentp mace
MEXaHUYECKOM CHCTEMBI, 3aKOH JBHKCHHUSI LIEHTpa Macc. [[BrxKeHHe Tel ¢ mepeMeHHON Maccoil.
Tema 3 «OHeprus»

DHeprus Kak yHHBepcallbHAsl Mepa pa3Iu4HbIX (JOPM IBIKSHHMSI U B3auMOJIeicTBusI. PaboTa CHIIbI.
KoHcepBaTuBHBIEC 1 HEKOHCEPBATUBHBIE CHIIBI. MoITHOCTh. KuHeTnueckast sHEprusi MEXaHUIECKOM
cuctemsl. [loTeHanbpHast SHeprus. 3aKOH COXPAHEHUS SHEPTUU B MEXaHHUKE. Y Iaphl.

Tema 4 «/Ilunamuka BpamaTeab-HOTO JBUKEHUSDY

MowmenT unepiiuu. Teopema IITeitnepa. Moment cuibl. OCHOBHOE YpaBHEHUE TUHAMUKHU
BpaIaTebHOTO ABIXKCHUSI TBEPOro Tena. KuHeTnueckas SHEprus Bpallalonierocst ¥ KaTsAIIerocs
TBepAoro Tena. Pabora npu BpamarensHOM ABHKEHUU.

Tema 5 «MOMEHT UMITYJIBCA

MoMeHT UMITyJIbCca MaTepUaTbHON TOYKH, MEXAaHUIECKOH CHUCTEMBI U Tela. 3aKOH COXpaHEHUS
MOMeEHTa uMITylbca. OCHOBHOE ypaBHEHHE TUHAMUKH BPAIlaTEIbHOTO IBIKEHUS TBEPAOIO Tea B
00001IIeHHOM BUIE.

Tema 6 «Jledhopmanus TBEpAOTo TN

Hedopmanus B TBepioM Tene. 3akoH ['yka. Koagdurment Ilyaccona. Jluarpamma pacTspKeHHS.
Tema 7 «MexaHUKa )KUJIKOCTEW U ra30B»

I'mapocratruka Hec:)KUMaeMoit >xuakocTu. JlaBnenue cromda sxuakoct. Crta ApxuMena. Y CIOBUS
maBaaus Ten. CTanpoHapHOE TeYEHNE HIeATbHOM JKUAKOCTH. Y paBHEHNE HEPa3PHIBHOCTH.
YpaBuenue bepuymu. BaskocTs xuakoctu. Pexxumsl Teuenus. Yucno Pelinonbaca. Meroabl
OIIPEEIIEHUS BSI3KOCTH.

(YK-1 (VK-1.1, YK-1.3, YK-1.5); OTIK-1 (OIIK-1.1, OITK-1.2, OITK-1.3))

Paznea 2. Kojeoanus U BOJTHBI

Tema 1 «"'apmoHUUecKre KomebaHusD»

Kiaccudukarus konebanuid. Y paBHEHHE TApMOHHUIECKUX KoleOaHn. MexaHndecKrue KoeOaHus..
Oueprus konebanuii. JuddepeniuanpHoe ypaBHEHHE TapMOHUYECKUX KOoneOaHUuH. MasTHUKH.
CroOomHbIC 3aTyXatomue konebanus. BelHykKIeHHBIE KoeOanus. Pe3oHanc.

Tema 2 «BomHbDY

BonnoBoe apmwkenne. [Inockas rapmMonndeckas BoyHa. JIMHA BOITHBI, BOJHOBOE YHCIIO, (pa3oBas
CKOpPOCTh. YpaBHEHHE BOJHBI.

(YK-1 (YK-1.1, YK-1.3, YK-1.5); OIIK-1 (OIIK-1.1, OIIK-1.2, OTIK-1.3))

Paznen 3. «MoaekynspHas GuU3NKa M TEPMOIUHAMHUKA

Tema 1 «MonekyIapHO-KUHETUYECKas: TEOPUS»
CratucTrueckuii ¥ TEPMOAMHAMUYECKHH METObI ncciaenoBanus. OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-
KHHETHYECKOH TeOpuH HaeanbHbIX ra3oB. Temmeparypras mkana Lenscus n Kenppuna. Cpemasist
KUHETUYeCKasi S3HEPrHs MOJIeKysl. MoNeKysipHO-KHHETHYECKOe TOJIKOBaHNE a0COIOTHON
Temuepatypsl. Pacnpenenenue MakcBesuia MONEKyJ naeanbHoro rasa. Pacnpenenenue bonpiMana u
Oapomerpuueckas popmyina. CpemrHee YuCiIo CTOINKHOBEHUH U CpeqHssl JITHA CBOOOTHOTO TIpodera.
Tema 2 «TepmoanHamuka»

TepMmoarHaMuyecKue napamerpel. TepMOAMHAMUYECKOE PABHOBECUE U IIPOLECC. Y paBHEHUE
COCTOSIHHSI HJIealTbHOTO Ta3a. M3omporiecchl. [lepBoe Hauano Tepmoanaamuku. Pabora rasza.
TermmoobMeH, KOTUYECTBO TEIUIOTH. BHYTpEeHHSS SHEPTHs HaealbHOro ra3za. Yucio cremnenei
cBoOozpl. [IprMeneHue nepBoro Hauana TEPMOANHAMUKH K U30IporieccaM. AnuabaTHBIH Mporecc.
TemmmoemkocTs. YpaBHeHune Maiiepa. Koaddurmment Ilyaccona. Ilomurponusiit npomecc. LIukmb.
Tepmuueckuit KI1/] uukna. TennoBele IBUraTenu, XonoauiabHble MainHbl. Teopema Kapro. [ukin
Kapno u ero k.m.a. Bropoe Hauano tepmoaunamuku. O6patumblie 1 HeOOpaTUMBbIE IPOLIECCHI.
Ountponus. HepaBencrso Knaysnyca. Onpenenenne SHTpOITMU paBHOBECHON CHCTEMBI Yepes
TEPMOJUHAMHUYECKYIO BEpOITHOCTh MakpocucTeMbl. Teopema Hepucra-Ilnanka. Cuiel u
MOTEHIMAJIbHAS HEPTUS MEXMOJIEKYIISIPHOTO B3auMoeicTBHs. Y paBHeHue Ban-nep-Baansca.
U3zorepmer Ban-nep-Baanbca 1 3KkcriepuMeHTaIbHBIE H30TEPMBI.

Tema 3 «SIBnenus nepeHoca»

SABnenue nepenoca. Anddysus, TEIONpoBOIHOCTb, BHYTPEHHEE TPEHHUE.

(YK-1 (YK-1.1, YK-1.3, YK-1.5); OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3))

Paznen 4. «aekTpu4ecTBo»

Tema 1 «OCHOBBI NEKTPOCTATUKI
OnekTpuueckue 3apsapl. 3aKOH coXpaHeHus 3apaioB. Bzaumonelicteue 3apsanoB. 3akoH KymnoHa.
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n/n

l'[epeqem, pa3aeiaoB, TEM, paCCMaTpUBA€MbIX BOIIPOCOB VISt CAMOCTOATEC/IbHOI'0 U3YUCHUSA

OJEeKTpOCTaTUYECKOE MOJIE, Er0 XapaKTEPUCTUKU. DKBUIIOTECHIINAIbHBIE TOBEPXHOCTH U CUJIOBBIE
JIMHUM 3JeKTpocTaTudeckoro noins. [Tpunnun cynepnosumun noneil. [1oTok BekTopa HanpsHKEHHOCTH
anekTpocraTryeckoro noisi. Teopema ["aycca (amst Bakyyma). [loTeHIanbHbI XapakTep
aneKTpocTaTHyeckoro nois. [lonarue norennuana. Pacuer paboTel mpu nepeMerieHny 3apsiia B
3JeKTpocTaTHueckoM rnoine. Lupkynsanus Bekropa E 3nekTpocTaTudeckoro nond. OnpeneneHue
Pa3HOCTH MOTEHIIHAJIOB B 3JIEKTPOCTAaTHUECKOM Moiie. CBs3b HANpsKEHHOCTH U MOTeHLHaa.

Tema 2 «IIpoBOTHUKHN B JIEKTPUYECKOM ITOJIE

IIpOBOHHUKH B 2NIEKTPOCTATUYECKOM ToJie. PaBHOBecHE 3apsi0B B IIPOBOAHHKE. EMKOCT
MIPOBOJITHUKOB M KOHJeHCAaTOpoB. CoeMHEHNsI KOHIEHCATOPOB. DHEPIus 3apsyKeHHOro KOHEHCaTopa.
OHeprus 3JeKTpocTaTndeckoro nojis. O0beMHas IIIOTHOCTh SHEPTHH OIS,

Tema 3 «/IMAIEKTPUKHU B JIEKTPUUECKOM ITOJIEH

Tunsl qusnekTpukoB. [lonspuszanus IU3JIEKTPUKOB U €€ BUIbI. [109pr30BaHHOCTD AUAJIEKTPUKOB.
JupnexTprudeckast BOCOPUUMYUBOCTE U POHUIIAEMOCTh. BEKTOp 3/1eKTpHUecKOro CMenieHHus.
CeobojHbIe U cBsi3aHHBIE 3apsibl. Teopema [aycca st mosst B indiiekTpuke. CerHeTodIeKTPUKH.
OJNEeKTpUYECKOE T0JIE B OTHOPOIHOM JUAIIEKTPUKE.

Tema 4 «I10CTOSAHHBIN 3JEKTPUIECKUI TOK»

TTocTossHHBIN SHeKTpI/I‘IeCKl/If/‘I TOK, YCJIOBUSA €0 CYHICCTBOBAHUA U OCHOBHBIC XaPaKTCPUCTUKU.
Croponnue cunsl. [lorarne 3/C u Hanpspkerus. COnpoTHUBIIEHHE TPOBOIOYHOTO ITPOBOIHUKA.
COGI[I/IHCHI/IH ITPOBOIHUKOB. TeMHepaTypHaﬂ 3aBUCUMOCTD COITPOTHUBJICHUA U €€ KAYCCTBEHHOC
o0bsicHenne. CBepXmpoBOoAUMOCTh. 3akoH OMa B HHTETPAITLHOMN (hOpMe [T OTHOPOIHOTO U
HEOIHOPOIHOT'0 YYACTKOB ILIeTH, s moyiHow menu. [Ipasuna Kupxroda. 3axon xoymns — Jlenna B
uHTerpayibHoi hopme. MoiHocTs Toka. 3akoH Oma u Jxoyns — Jlenua B nuddepenumanbHoi Gpopme.
DneKTpUdecKuii TOK B MeTaiiax. Kimaccuueckast TEOpHUs 3JIEKTPOIPOBOIHOCTH. TOK B BaKyyMe.
OMuccus 3JeKTPOHOB. 1'a30BbIE pa3psIbL.

Tema 5 «3neMeHTHl (YU3UKHA TBEPIOTO TEIAY

Ionynposoanuku. 30HHas Teopus TBepaoro tena. CoOCTBEHHAs U IPUMECHas IIPOBOIUMOCTh
MOJIYNPOBOAHUKOB. J{no.

(YK-1 (YK-1.1, YK-1.3, YK-1.5); OTIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3))

Paznea 5. «MarneTusm»

Tema 1 «MaraurocraTuka»

MarauTHOE€ M0oJI€ ¥ €ro XapakTepucTUKu. Makpo- 1 MUKpPOTOKU. Bo3elicTBe MarHUTHOTO OIS Ha
pPaMKy ¢ TOKOM M Ha MPSIMOIMHEHHBIA IPOBOAHHUK C TOKOM. CHITOBBIE TMHUHM MAaTHUTHOW WHAYKITUH.

CuroBast KapTHHAa MATHATHOTO TIOJIST TPSIMOJTMHEHHOTO MPOBOIHUKA C TOKOM M KPYTrOBOT'O BUTKA.
[IpuHIMIT CynIepo3uiny MarHUTHEIX Tojied. 3akoH buo — CaBapa — Jlamumaca. Bo3getictBue
MarHUTHOTO TIOJIS Ha ABMXKyIIwiics 3apsa. Cuna Jlopenna. J[pmkenre 3apsiaa B MAarHUTHOM TIOJI€.
Oddext Xomra. BuxpeBoit xapakrep MarHUTHOTO moiist. Teopema ['aycca u Teopema 0 UPKYISIIAA
BEKTOpa MAarHUTHOW WHAYKIIMH (B BaKyyMe).

Tema 2 «MarautHoe nosne B BEIIECTBE)

HamaranumnBanve MarHeTKoB. HampspkeHHOCTh MATHUTHOTO TTONA. MarHuTHas MPOHUTIAEMOCTh H
MarHWTHAs BOCIIPUUMYNBOCTG. J[MaMarHEeTHKH, MapaMarHeTuku u ¢eppoMaraeTuku. CBsi3b BEKTOPOB
B u H. 3aKkoH MONHOIO TOKA JJI1 MATHUTHOIO IOJIS B BellecTBE. TeopeMa 0 LIUPKYISIUU BekTopa H.
Tema 3 «OneKTpOMarHuTHasE UHIYKLHSD)

OnexTpomarautHas nHAYKIUA. D/1C MHIyKIUH B TOABUKHBIX U HETIOJBIKHBIX MPOBOJHHUKAX.
Bpamenue pamku B MarautHoM nosie. Toku @yko. Camonnaykuusa. UHAYKTHUBHOCTh IPOBOAHUKA.
3akoH Jlenna. Bzanmuas nanyknus. Tpanchopmatopsl. Pabora o nepemenieHno IpoBOTHUKA C
TOKOM B MArHUTHOM T0JIe. DHEPTHUSI MAarHUTHOTO TIOJISI B COJICHOH/IE.

Tema 4 «YpaBHeHus: MakcBermia»

Buxpepoe anexrpuueckoe none. Tok cmemenus. Cucrtema ypaBHeHU T MakcBena.

Tema 5 «DnekTpoMarHUTHBIE KOIEOaAHUS M BOJHBD)

Konebarensusriii koHTYp. [IpeoOpa3oBanrie sHEPTHH HA Pa3IMYHBIX dTAIax KoixeOaHus.
JuddepennmansHoe ypaBHEHHE 3IEKTPOMAarHUTHOM BOJIHEI 1 ero perieHue. CKopocTh
pactpoctpaHeHus BonHbl. Bexktop YMoBa-IloitHTHHIa. DHEpreTuyeckrue XapakTepUuCTUKI
3JIEKTPOMAarHUTHbIX BONH. [llkana 31eKTpoMarHuTHBIX BOJIH.

(YK-1 (VK-1.1, YK-1.3, YK-1.5); OTIK-1 (OIIK-1.1, OIIK-1.2, OITK-1.3))

Pa3nen 6. «OnTuka»

Tema | «I"'eomeTprueckas ONTHKA»
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l'[epeqem, pa3aeiaoB, TEM, paCCMaTpUBA€MbIX BOIIPOCOB VISt CAMOCTOATEC/IbHOI'0 U3YUCHUSA

n/n
OnTuka. 3akoHbI reoMeTpudeckoi onTuky. IlonHoe BHyTpeHHee oTpaskeHue. JIMH3BL
Tema 2 «MuTepdepeHus BomH»
Untepdepennus ceera. Y cnoBusi BOSHUKHOBEHUS HHTephepeHInu. MeTol BEKTOpPHOW AHarpaMmbl
JUISL CITOKEHUS IBYX MJTM HECKONBKUX BOJH. [IpUHIMT oTydeHust UHTepepEeHIINOHHON KapTHHBIL.
VYcnoBus MakCUMyMOB 1 MUHUMYMOB. PazHocTh a3 u pazHocTh xona. MuTephepeHns B TOHKON
menke. Konpuia HeroToHa.
Tema 3 «Indpaxuus BoTH»
Hudpaxius ceera. [Ipunnun ['oiirenca-®Openens. 3oas1 Openens. Judpakius Ha KpyrioMm
orBepcTur. Jndpakuuns Ha anuHHON wenu. Judpaxironnas pemerka. [ 1aBHbIe MAKCHMYMBI.
I'maBHBIe MUHEMYMBI. Pa3pematomias cnocoOHOCTb.
Tema 4 «Ilonsipuzanys BoIH»
[onsipuzoBanubiii cBeT. Bupl nonspuzanuu. CriocoObl MOTydeHHs! TOISPU30BAHHOTO CBETA.
[IpoxoxieHue ecTeCTBEHHOTO CBETa Yepe3 Mosipru3aTop 1 aHanuzaTop. [loBopoT mockocTu
nonspuzauy. [lonspusaus ceera Npu OTPaKEHUH U MPETOMIIEHUH Ha TPaHUIle JUJIEKTPUKOB.
Tema 5 «KBaHTOBBIE CBOMCTBA ANEKTPOMATHUTHOT'O U3ITYHIEHUS»
KopmyckynsipHO-BOJIHOBO# yayin3m cBeTa. KBaHT cBeTa. DHeprus U uMITyJibc (oroHa. BHemHun
dororddexr. CeroBoe napnenue. OnbiTel Jlebenesa. D dexr Komnrona. TemnoBoe nznydeHue.
3akon Kupxroga. AbcomoTHo uepHoe Teno. 3akoH Credana-bonbimana. 3akon Buna. TeroBoe
nznyuenue. ®opmyna I[lnanka.
(YK-1 (YK-1.1, YK-1.3, YK-1.5); OIIK-1 (OIIK-1.1, OIIK-1.2, OTIK-1.3))
Paznen 7. «KBanToBas gpusuka»

1. Tema 1 «Ctpoenne aTromay
Mogenb atoma Tomcona. OnbiTel Pesepdopa o paccesHuto anbda-gactuil. Mojesiab aToma
Pezepdopma-bopa. OMmuprdeckie 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus bopa. YpoBHu
JHEpPTrHuH aToMa Bomoponaa. KBaHTOBEIE yica: TIaBHOE, OpOUTAIBEHOE, MAarHUTHOE.
Tema 2 «3neMeHTHI KBAHTOBOW MEXaHUKID)
BosnHoBsIe cBOMCTBa MUKpoyacTHil. JlrHa BoHb Jie¢ bpoiins u ee cBoiicTBa. BoaHoBas QyHKIHS.
CootHormenne HeonpeneneaHocrel ['eizendepra. Ypasaenune llpenunarepa.
Pa3nen 8. «SAnepuas puznka»

8. Tema 1 «Sapo u siaepHbIe peakinm»

CocTaB aTOMHOTO s7Ipa. XapaKTepUCTHKH sapa. S aepHbie cuibl. DHEpTrHs cBsA3M sapa. Jedext macc.
Oueprerudeckuit 3QQPeKT aepHoi peakuu. PamioakTHBHOE N3TyUeHNE U €ro BU/IBL. 3aKOH
paanoakTUBHOTO pacnana. Snepusie peakiuu. Jlenenue saep. Cuntes saep. [ToHATHE 0 JO3UMETPUU U
3aIuTe.

(YK-1 (YK-1.1, YK-1.3, YK-1.5); OTIK-1 (OIIK-1.1, OIIK-1.2, OTIK-1.3))

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Tabmuma 6

le/lMeHeHl/le AKTUBHBIX 1 HHTCPAKTHBHBIX Oﬁpa3OBaTe.]IbeIX TEXHOJIOT Ui

HaumeHnoBanue HCIMOJIb3YEMbIX AaKTUBHBIX

N}') Tema u ¢opma 3ansITHS U HHTEPAKTHBHBIX 00pPa30oBaTeIbHBIX
i TexHogorui (hopmM o0ydeHust)
1. JlaGoparopnast pabora Ne 1 «M3yuenune nsmxkenus | JIP | PaGora B ManbIx rpymnmax

TeJa MO HAKIOHHOHM IUIOoCKOCcTH» win «V3ydeHue

OCHOBHOTO 3aKOHAa JMHAMHUKH BpaIIaTEIbHOTO

JBIDKEHHS C TOMOLbI0 MasTHHKa OGepOekay
2. JlaGoparopuas pabora Ne 2 «Onpenenenue JIP | Pabora B MambIX rpymnmax

OTHOILICHUS TEIJIOEMKOCTEH BO3IyXa IPH

MIOCTOSTHHOM JIaBJICHUH U TIOCTOSTHHOM 00BbeMe»

i «VccaenoBanue U30MpoIECCOBy
3. Jlaboparopuast pabora Ne 3 «M3mepenue | JIP | PaGora B ManbIx rpymmax

COIIPOTUBJICHUA METOAOM MOCTOBOM CXEMBbI» HIIH
«HCCJ’IC}IOB&HHG IIOJIE3HOMI MOIITHOCTH n
KOB(i)(i)HLII/IGHTa ITOJIC3HOI'O HeﬁCTBHH HCTOYHHUKOB
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Tema u popma 3anATHS

HaumeHnoBaHue HCI0JIb3yEMbIX AKTUBHBIX
H MHTEPAKTHUBHbIX 06pa3OBaTe.m,m,1x

TexHoJorui ((popm o0ydeHms1)

MOCTOSIHHOI'O TOKa» |

6. Texymuii KOHTPOJIb YCIIEBAEMOCTH M MIPOMEKYTOYHAS ATTECTALMS 110
UTOraM OCBOCHHUS JUCHUIIMHBI

6.1. TunoBbie KOHTPOJIbHbIE 32JAHNS WM HHbIE MATEPHUAJIbI, HEO0X0IUMBbIE
JJIS OEHKH 3HAHUI, YMEHUH U HABBIKOB M (WIH) ONBITA eATEJIbHOCTH

Tunoskle 3a1aun 15 3aUTHI TJA00PATOPHOUM padOThI, IJIsl SK3aMeHa.
Tunosble 3aga4u no pasaey 1.
1.MarepuanpHasi TOYKAa JBHXKETCSI B TIPOCTPAHCTBE COIJIACHO YPABHCHHSIM: X(t) =5t (m),

Y(t) =4 - 2t? (M), Z(t) =3t —4t° (M) Haiitu Mogynu cKOpoCTH U YCKOPEHHUS TOYKH B MOMEHT
BpeMeHu t =1c.

2.Kakoii yroja cocTaBisieT BEKTOpP TOJHOTO YCKOPESHHsI TOYKH, JIeXkallel Ha 0007 MaxoBHKa, C
paarycoMm MaxoBuKka 4yepe3 t =1.5C mocne Havana aBrKeHUsA? YTIOBOE YCKOpPEHHE MaXOBHKA
&=0.77 paol c®.

3.Haiitm m3MeHeHHe MMITyabca mapuka Maccel M =100z mpum ymape o 3eMJII0 M KOJWYECTBO
BBIICJIUBIIEHCS TEIUIOTHI, €CJIM OH ManaeT ¢ BeIcoThl N, = 200 cm, a mocne ynapa mogHuMaeTcs
Ha BbIcOTy h, =180 cm.

4. Tonkocrennbii 1mumuHAp auamerpoM D =30cm wm wmaccoitm =12 ke Bpamaercs COTJIacHO
ypasuermio ¢(t)= A+ Bt +Ct®, tne A=4 pao, B=-2 padlc,C=0.2 paolc®. Onpenenuts
JNCHCTBYIONTUI Ha IHJIUHAP MOMEHT ciil M B MOMEHT BpeMenu t =3 ¢.

5.JlaBmeHue BOJBI, TEKyIIEeHd IO TOPHU3OHTAIBHOH TpyOe, MpPH H3MEHEHHH IUIOIIAJN CCUYCHHS
yBenuumiioch Ha 350 [1a. Onpenenuth M3MEHEHUE CKOPOCTH TEUEHHUS, €CJIM HadalIbHasi CKOPOCTh
cocrasisuia 1,5 m/c.

Tunosble 3a1a4M 1Mo pasaery 2.

1. ®du3nvecknii MasATHUK B BHUAEC TOHKOro crepxHsA guuHoM | =120 cm kosebiieTcss OKOJIO
TOPU30HTAIBHOM OCH, TNMEPHCHIUKYIAPHOM CTEP)KHIO, W HAXOJMSAIMICHCS HAa PacCTOSHUU a OT
cepenuHbl CTepskHs. [Ipy KakoM 3HAYeHHH a MepHoj KoyebaHuii | HMeeT HauMEHbIIEE
3HadeHue? Haiitu ero.

2.0mpenenuTh Iepuo] KoJicOaHui 1 MaKCUMAITbHYIO CKOPOCTh JIBHXKCHHS IPy3a MATEMaTHYECKOTO

. T
MasTHHKA, COBEpIIIAIOIIEro Kojaedanus mo 3akony X =0,2-sin (Zﬂt — gj M.

3.Uemy paBHa IpHBEACHHAs UIMHA (PU3UUYECKOTO MASTHHUKA, COCTOAIIETO M3 TOHKOTO CTEPIKHS
Maccoit 1 kr amuHoi#t 80 cM, MOABEIIEHHOTO HA OCH, OTCTOAIICH Ha OJIHY YETBEPTYIO JUIMHBI OT
OJIHOTO M3 €ro KOHIIOB?
4.0Onpenenuts UHY BoJHBI yactoToi 50 ['m, ecu 3a 10 ¢ oHa mpeogoseBaeT 3 KM.
Tunosslie 3aga4n no pasageiay 3.
1. KonmunuecTBo BemecTBa renust v =1,5 mons, Temneparypa T = 120 K. Onpeaenuts cymMMapHYyIO
KMHETUYECKYIO SHEPrui0 EK mocTynaTenbHOTO ABMXKEHUS BCEX MOJIEKYI 3TOTO rasa.
2. OnpenenuThb CPEHIO JUIMHY CBOOOAHOTO Mpobera A MOJIEKYJIBl a30Ta B COCY/IE BMECTUMOCTBIO
V=5 1. Macca raza m=0,5 r. Dpdekrupnblii guamerp mosekyisl d =0,3-107 m.
3. Uemy paBHO m3MeHeHHe >HTpornuu 10T Bo3ayxa npu M30TEPMUUYECKOM pacIiupeHuu oT 3 1o 81?
4. TIpu BBICOKOU TeMIlepaType MOJOBUHA MOJIEKYJ a30Ta AUCCOIMUpPOBaia Ha aToMbl. Uemy paBHa
yaenbHas TerioeMKocTh Cp MpHu MOCTOSIHHOM JAABJIEHMM B 3TUX ycioBusx? Haiitu mokazarens
annadarel.
Tunossle 3a1a4u no pasaeiny 4.
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1.Tpu ToueuHbIX 3apsna q, 2q, -q HaAXOAATCSA HA OJHOM MPSAMOM, pacCTOSHUS MEXKIY COCETHUMU
3apsigamu paBHO d. HaifTh HanpsoKEHHOCTH AJIEKTPUYECKOTO TMOJISI B TOUKE HA ITOU K€ MPSIMOU
Ha paccTossHUM d OT OTPHUIIATEIBHOTO 3apsiia

2.B BepmmHax TpeyroJibHHKa cO cTropoHamu mo 2,0 cM Haxoaarcsi paBHble 3apssl mo 2,0 HKL
Haiitu pe3ynbTupyomyro cuily, IeHCTBYIONIYI0 Ha yeTBepThii 3apsia 1,0 HKi, nmomenieHHbli B
CEpEMHE CTOPOHBI TPEYT OJIbHUKA.

3.Tpu rampBanmdeckux snemenTa €1 = 3,0 B, & =5,0 B, €3 =2,0 B coeauHeHbI MapaieIbHO H
3aMKHYTHI Ha BHemIHee conpoTuBieHne R = 2,0 OMm. Ux BHyTpeHHHE conpotuBieHus ri1 =1,0
OM, 12 = 2,0 Om u 13 = 0,50 OM. HaiiTu TOK BO BHEIIHEH IENU M HAMPSHKEHUS] HA KaXIOM
JJIEMEHTE.

Tunossble 3a1a4m 1o pasaeiy S.

1. ITo nByM KpyroBbIM BHUTKaM, MMEIOIIUM OOIIMH HEHTp, TeKyT Toku cuiod 5,0 A u 4,0 A.
Pagmnycel BUTKOB cooTBeTCTBEHHO paBHHI 4,0 cM 1 3,0 cM. Yronm Mexay ux 1mrockoctsmu 30°.
Onpenenuth HHAYKINIO U HANIPSKEHHOCTD B LIEHTPE BUTKOB. PaccMOTpeTh BO3MOXKHBIE CITy4au.

2. KonebarenbHblii KOHTYp HMMeeT HWHAYKTUBHOCTH L = 1,6 MI'H, émxocte C = 40 H® u
MakcuMaibHOe HampsbkeHue Ha 3axkuMax U = 200 B. Uemy paBHa B HEM MakcUMajbHas CHJa
TOoKa?

TunoBsble 3a1a4u Mo pasaeiy 6.

1.Ha qudpakiimoOHHYIO PEIIeTKy HOPMaJIbHO TaJaeT MOHOXPOMATHYECKUNU CBET C JUTMHOM BOJIHBI
600 am. Onpenenure HaMOOIBIIUN MOPSIIOK CIIEKTPA, MOJYYEHHBIN C IIOMOIIBIO 3TOM PElIeTKH,
€CJIH ee MocTosTHHAsA d=2 MKM.

2. EcTeCTBEHHBII CBET IPOXOUT Yepe3 MOJIIPU3ATOP U aHATU3ATOP, MOCTABIICHHBIC TAK, YTO YIrOJl
MeXIy HMX TJIaBHBIMH TuiockocTamu ¢=45°. Tlomspusatop oTpakaeT M TperomiseT 5%
najamomero Ha Hero cBera. [lotepsmMu B aHanmuzatope MOXHO60 mpeHeOpeub. KakoBa
WHTEHCUBHOCTh JIy4a, BBIIICAIIET0 W3 aHalIu3aropa, [0 OTHOUIEHHMH K WHTEHCHUBHOCTU
€CTECTBEHHOI'O CBeTa?

3.®oton mpu »ddekre KomnToHa Ha cBOGOIHOM 3IeKTpoHe ObLT paccessH Ha yrom 90°.
OnpenenuTh UMITYJIbC, TPUOOPETEHHBIN AJIEKTPOHOM, eCiH dHeprus GoToHa A0 paccesaus 1,02
M»3B.

4.0Omnpenenuth, Kak W3MEHUTCS JJIMHA BOJHBI JA¢ bpoiins snekrpoHa aroma Bojopoda TP
Mepexo/ie €ro ¢ YeTBepToi OOPOBCKON OPOUTHI Ha BTOPYIO.

Tunosble 3a7a4m Mo pasaeay 7

1.Onpenenute, HAa CKOJIBKO M3MEHUJIACH SHEPTHS AIEKTPOHA B aTOME BOAOPOJa MPHU H3IYyUCHHUH
aToMoM (oToHa ¢ JTMHOHN BOTHBI 0,486 MKM.

2.DHeprus CBsI3U sAlIpa, COCTOSIIETO U3 TPeX MPOTOHOB M YEThIPeX HEUTPOHOB, paBHA 39,3 M»B.
Omnpenenure Maccy HEUTPaIbHOrO aToMa, 00J1a1al0IIEro THUM SIPOM.

TunosBble 3aJa4M Mo pasaenay 8

1. Haitftu mepuwojn moiypacnaja paauoaKTUBHOIO H30TOIA, €ClM ero akTHMBHOCTH 3a 10 cyrok
yMeHbIIuIach Ha 24% 1o cpaBHEHUIO C EpBOHAYATBHOM.

2. Onpenenute nepuo/I Mojypacnaaa paIioakTUBHOTO U30TOMA, €CH 5/8 HauanbHOTO KOJIMYECTBa
siIep ATOro U30TOoMa pacnaioch 3a 849 cexyH.

IHo1HBI KOMILIEKT 32/1a4 COAEPKUTCH B cOOpPHHKe 32124 110 Kypcy ¢pusuku (cMm. nyHKT 7.1).

TunoBbie BapuaHTbl KOHTPOJIBHOMN pabOTHI
TunoBoil BApMAaHT KOHTPOJILHOM PadoThI
1. ITpu rOpU30HTAIBHOM TOJIETE CO CKOPOCThIO vV = 250 M/C cHapsaa Maccoil m = 8 KT pa3opBajcs Ha
nBe yacTH. bospmas gacte Maccoit mi = 6 Kr moiydmia ckopocTs vi = 400 M/c B HampaBlIeHUU
II0JICTa CHapAda. OHpeI[eJ'II/ITB MOAYJIb U HAITPABJIICHUEC CKOPOCTH V2 MEHBIIIEeH YacTh CHapsaa.
2. Ha ckambe JKyKOBCKOTO CHIUT YENIOBEK U JEPKUT HA BBITAHYTHIX PYKax I'MpU Maccoid m = 5 Kr
Kaxaas. Paccrosinue ot kakaou rupu A0 ocu ckambu | =70 cM. CkaMbs Bpamaercs ¢ 4aCTOTOM ny =
1C_1. Kak m3MenuTcs gacrora BpaliCHuA CKaMbH, C€CJIIM OH COXMCET PYKHU TaK, 4YTO pPaCCTOSHHUEC OT
KaX/10i THpH 710 OCH yMeHbIIUTCS 110 l2 = 20 cM? MoMeHT MHepIMU YeloBeKa U CKaMbU (BMECTE)

OTHOCHTENBHO ocu J = 2,5 Kr-M?.
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3. B mwmuap pmusoit 1 =1,6 M, 3amoyiHEHHBIM BO3AYXOM NP HOPMAaJIbHOM aTMochepHOM
JaBIEHUU Do, HAYalM MEJIEHHO BJBUIaTh IOPLIEHb ILIOMANbI0 OcHoBaHMA S = 200 cm?
Onpenenuts cuy F, nelicTBYIONTYIO Ha MOPIIEHB, €CIU €r0 OCTAHOBHUTH Ha paccTosHuM 11 = 10 cM
OT JHa LWJIMHApA.

4. OnpenenuTh KOJTUYECTBO TEIJIOTHI Q , KOTOPOE HAJ0 COOOIMTH KHcIopoay oobeMoM V = 50 1
IIPU €ro M30XOPHOM HarpeBaHHUHM, 4TOOBI JaBlieHHE ra3a moBsicuiiochk Ha Ap = 0,5 MITa.

5. ITeimmaKa Maccoit m = 200 mkr, Hecymas Ha cebe 3apsa Q = 40 K, BieTena B aeKTpUIECKOE
[I0JI€ B HAIlpaBJICHUU CUJIOBBIX JUHUN. [locne nmpoxoxaeHus pasHoctd noreHuuanos U = 200 B
IBUTMHKA UMena ckopocth v = 10 m/c. OmpenenuTs CKOPOCTh Vo HBUIMHKH /IO TOTO, KaK OHa
BJIETEJIA B TOJIE.

6. DIIEKTPOH JABMKETCS B OJJHOPOIHOM MAarHUTHOM Tose ¢ uaayknuei B = 0,1 Ti mo okpyXHOCTH.
Omnpenenure yrioByr CKOPOCTh BPALLEHUS 3JIEKTPOHA.

7. B 0JJHOPOJHOM MAarHUTHOM mHoje ¢ MHAykuuei B = 0,5 Tn Bpamaercs ¢ yactoToif n = 10 ¢
crepxkenb amuHOM | = 20 cm. Och BpalieHus napajuieNibHa JUHUSAM HHIYKIIMA U TPOXOJUT 4Yepe3
OJIMH W3 KOHIIOB CTEP)KHS NMEPHEHAUKYISIPHO ero ocu. OnpenenuTts pa3HocTh noteHnuanoB U Ha
KOHILIaX CTEPKHA.

8. [NapannensHbIiA My90K CBETA MEPEXOANUT U3 TIUIEPHHA B CTEKIIO TaK, YTO MTyYOK, OTPAKEHHBIN OT

I'paHUIbI pa3aciia 9TUX CPEA, OKA3bIBACTCA MAKCUMAJIBHO IMOJIAPU30BAHHBIM. OHpGI[CJ'II/ITI) yroma ¥
MCXKAY NaJarolM U IPCJIOMIICHHBIM ITyYKaMU.

9. Yepnoe Teno umeer temmeparypy Ti = 500 K. KakoBa Oyner temmeparypa T» Tenma, eciii B
pe3ynbTaTe HarpeBaHMUs MOTOK M3ITYyYEHHUS YBEIMUNTCA B n = 5 pas?

10. Onpe/enuTh, Kakas J0Js PaAHOAKTHBHOTO M30TONA £54C pacrajaeTcs B TeUCHHE BPEMEHH t =
6 CyTOK.

IMoHbIH KOMIUIEKT 3a1a4 COAepP:KUTCH B Yy4yeOHOM mocooum «Pusuka. Marepuasbl
KOHTPOJIbHOM padoThI ISl CTYIEHTOB arpapHbIX HANPABJIEHUA MOATOTOBKW» (CM. IYHKT 7.2).

Bormpocs! aiis 3anuTel 1a0opaTOpHBIX paboT
Bonpocs! o pazneny 1.
1. BpamiarenbHoe aBrxkeHue. YTIIOBOE MepeMEIeHHE, YIIIoBas CKOPOCTh U YIJIOBOE YCKOPEHHE.
Kunemarnueckue ¢hopmyIibl paBHOMEPHOTO U PABHOYCKOPEHHOTO BpaleHust. CBSA3b JTUHEHHBIX 1
YIJIOBBIX XapaKTEPUCTUK JIBUKECHUSL.

2. MoMeHT UHepLKU MaTepHaIbHOM TOUKH, CUCTEMBI MaTEpUANIbHBIX TOUEK, Tena. Teopema
[IIretinepa.

3. MoMeHT CHJTbl OTHOCHTENIBHO OCH BpaleHusi. OCHOBHOM 3aKOH TMHAMUKH BpalaTeIbHOTO
JIBYKCHUS.

4. 3akonsl Hetorona. Macca. Cuna. Ha3BaTh OCHOBHBIE CHIIbI B MEXaHHUKE U OTHCATh UX
CBOWCTBA (HampaBJieHHe, CIoco0 pacyera, IPUpPO/ia CUIIBI).

5. Kunemarnueckue ¢hopMyIibl paBHOMEPHOTO U PABHOYCKOPEHHOTO MPSMOJIMHEHHOTO
nBrokeHus. JInHeltHas cKopocThb, ycKkopeHue, nepemertenre. CpeaHss U MTHOBEHHAst CKOPOCTb.

6. MowmeHT cuiibl. MOMEHT MHEpLUHY MaTepUalIbHOM TOUKH U Tesia. OCHOBHOM 3aKOH JUHAMUKU
BpAaILaTENILHOTO JBM>KEHUSI. MOMEHT UMITyJIbca. 3AKOH COXPAaHEHUS MOMEHTA UMITYJIbCa.

7. VYrnoBoe nepemenieHue, yriaoBas CKOpOCTb U YIII0BO€ yckopeHue. Kunemarnueckue

(OpMYyJIBI PABHOMEPHOTO U PABHOYCKOPEHHOTO BpallieHus1. CBA3b IMHEHHBIX M YIIIOBBIX
XapaKTePUCTUK JIBUKCHHSI.

8. BpariarenbHoe nBrkeHne TBeporo tena. Kauenue tena. @opMyIibl KHHETHYECKOW SHEPTUH
BPAIIIAIOIIET0Cs U KaTAIIErocsi TBEpAoro Tena. [IpuHIm paboThl YCTAaHOBKH. 3aKOH COXPaHECHHUSI
SHEPTUH JUIS MasiTHUKAa MakcBeruia.

9. MowmeHT cuitbl. MOMEHT UHEpPITUH MaTepHAILHOM TOUKU U Tena. OCHOBHOM 3aKOH JMHAMUKH
BpAIIATeIbHOTO JIBIKCHUS. MOMEHT MMITYJIbCca. 3aKOH COXPaHEHHSI MOMEHTA UMITYJIbCA.
OCHOBHOW 3aKOH JMHAMHUKH BPAIIATEILHOTO JBHKCHHS Yepe3 MOMEHT UMITyJIbca Tena (B
000OITIICHHOM BHJIE).

10. Kunemaruueckue Gpopmyiibl paBHOMEPHOTO M PABHOYCKOPEHHOTO MOCTYIATESIBHOTO
nBwxeHus. JInHeHOe nepemMerieHre, CKOpoCcTh U yckopenue. HopmanibHOE M TAHTeHIIHATIBHOE
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

N

o

10.

yckopenue. /luddepenianbaple CBA3M TMHEWHBIX XapaKTEPUCTHK JIBIKEHUS (depes
IIPOU3BOIHBIE).

Kunemaruueckue GpopmyIisl paBHOMEPHOTO M PaBHOYCKOPEHHOTO BPAIaTENIbHOTO ABMYKEHHUSI.
Yri0Boe niepeMenieHne, CKopoctsb u yckoperue. JuddepeHmanbabie CBSI3H YIIIOBBIX
XapaKTEPUCTUK JABWKEHUS (depe3 IPOU3BOIHbIE). CBsI3b JIMHEHHBIX U YITIOBBIX XapaKTEPUCTHK
JIBHKEHUS.

Mexanunueckas 3Heprus. [loTeHInanbHas U KUHeTHYecKas sHeprus. Knnernueckas sHeprust
MOCTYNATEJIbHOTO ¥ BPALaTeJIbHOTO IBU)KEHUS TeJla. 3aKOH COXpPaHEHUsI SHEPIUHU Tea,
CKaTBIBAOLIETOCS ¢ HAKJIIOHHOM IIOCKOCTH.

Bupr mexannueckoit s3Hepruu. @opmyiibl HOTEHIMATBHON SHEPTUU (A5 CUIIBI TSDKECTU U
CHJIBbI yHpyrocTtH). @opMyJibl KHHETUUECKOW 3HEPIUH (VIS IOCTYIATENbHOTO U BPaILlaTEIbHOTO
JBIKEHUS). 3aKOH COXpPaHEHMsI IOJTHON MEXaHUYECKOM SHEPIuu.

Pabota mexanunyeckoil cuibl. @opmyna CBS3M PabOThl CHIBI TPEHHS C U3MEHEHHEM
MaKCHMaJIbHOW MOTEHLIMAIbHOM 3Hepruu mapa. [IpuHunn paOoThl yCTaHOBKH MO MCCIIEOBAHHIO
CHJIbI TPEHUSI.

Bugpr Tpenus. Cuna TpeHUS CKOJIbKEHUS, KaueHUs W TOKOs: (OpMyJbl, CBOWCTBa,
KOA(PPHUIIMEHTHI TPEHUS U CIIOCOOBI UX YMEHBIIICHHUS.

Teuenne xwunkoctu. Jlunum Toka. TpyOka Toka. YcTaHOBUBILEECS TEUEHUE KHUJIKOCTH.
PexxuMbl TeueHUs JKUAKOCTU U UX XapakTepHble ocoOeHHocTH. Yucno PeitHonbaca.

VpaBHeHHe  HEpa3phIBHOCTH.  YpaBHeHMEe  bepHymm.  CocTaBisiomde  JIaBICHHS
(rumpocraTHyeckoe, CTaTHYeCcKoe, JUHAMHYECKOE) M MPUYUHBI MX BO3HMKHOBEHMS. YpaBHEHHE
BepHymm 1 ropu30HTAIBHON TPYOKH.

Bssrocts. Koadduimentsl quHaAMUYECKOH W KHHEMATUYECKOW BS3KOCTH. 3aBUCHMOCTh
BSA3KOCTH >KUKOCTEN U T'a30B OT TEMIIEPATYphl U €€ KaYeCTBEHHOE 00bSICHEHHE.

3akon Ilackamsa. [laBnenue crosba xkumkoctd. Cuima Apxumesna. YCIoBUs TIJIaBaHUS TeEa
(Teno TOHET, BCIUIBIBACT, YPABHOBEIIEHO B )KUIKOCTH).

WneanbHast sxuaxoctsb. Bsskocts. [logbemHas cuia ¥ J000BO€ CONMPOTHBICHHUE, MPUYMHBI MX
BO3HHUKHOBEHHUS
Bonpocsl no pasaeay 3.

[TapameTpsl coctosiHus raza. TepMoIMHAMUYECKUI TPOIECC U PABHOBECHE.

VpaBuenue Knanelipona u MenaeneeBa-Kianeiipona.

N3omnpoueccs (U1 KakI0To U30Ipoliecca AaTh ONpe/esieHne, 3aucaTh 3aK0H, IOCTPOUTh
rpaduku B koopauHaTax PV, PT u VT).

[IepBoe Hauamo TEpMOAMHAMHUKH, €ro NPUMEHEHHE K H3ompoueccaM. MoJsipHble
TEIJIOEMKOCTH.

VYpasuenue Maiiepa. Koaddunuent Ilyaccona.

AnmnabatHblil mpouecc (3amucath (Gopmyiy, HOCTpouTh rpaduk B koopauHaTax PV u
OTHCATh OTINYHUE OT U30TEPMBI).

[loBepxHOCTHOE HATSXKEHHE M MEXaHM3M ero o0pa3oBaHus (CM. METOJUYKY).
CmauuBanue. KanuuisipHble sSIBICHUS.

OCHOBHOE ypaBHEHHUE MOJEKYJIAPHO-KMHETHUYeCKOoW Teopuu. WneanwsHbiil ras. Illkama
KenbBUHA U Lenbcust.

KITJI rerioBoro aBUraTens v uaeaibHoi MamuHsl KapHo.

PeanbHublii ra3. Ypasaenue Ban-/lep-Baanbca.

ITepedenn BOMPOCOB, BEIHOCUMBIX Ha TPOMEKYTOUHYIO aTTECTAINIO (9K3aMEH)
Bomnpocsl k 3x3ameny (1 cemectp)

Pa3gen 1 «dusnyeckrue 0OCHOBBI MEXaHUKW))

1. TIpenmer ¢usuxu. Meroasl pusnueckoro ucciepaoBanus. Ponb GU3MKU B pa3BUTHH TEXHUKU
U BIMSHUE TEXHUKU Ha pa3BUTHE (PU3HKH.

2. MexaHu4eckoe JBIKEHHE Kak mpocTeiimas Gopma nBrxeHus matepun. Kinaccuueckas
MexaHuKa. [IpocTpaHCTBO U BpeMsl B KJIaCCUUECKOW MeXaHUKe. PDU3HUECKnue MOJIENH.

3. Kunemarnueckoe onucanue ABWKEeHUs TOUKH. CKOPOCTh U YCKOPEHHUE NMPH KPUBOJIUHEHHOM
nBxkeHud. HopmaiibHOE 1 KacatenbHOE (TaHMeHIMAIBHOE) YCKOPEHUS.
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~No

10.
11.
12.
13.

14.
15.
16.

17.

JIBUKEHHE TOYKH 110 OKPYKHOCTU. BEKTOPBI YIIIOBOM CKOPOCTH U YIJIOBOI'O YCKOPEHMUS.
CBs13b TMHEWHBIX CKOPOCTEN U YCKOPEHUH C YIIIOBBIMU CKOPOCTSIMHU M YCKOPEHUSMU.
Junamuka. Mexanuueckas cuctema. Cuiia. Macca u umnynsc. CoBpeMeHHasi TPaKTOBKa
3akoHOB HproToHa. CHiibl B MEXaHHUKE.

NMnynec cucteMbl MaTepUaibHbIX TOUEK. 3AKOH COXPAaHEHUS UMITYJIbCA.

O6o6mennas popmynupoka |l 3akona HetoroHa. 3aK0H BCEeMHPHOTO TSATOTCHUS.

DHeprus Kak yHUBepcalbHasi Mepa pa3IinyHbIX (JOpM IBIKCHHUS U B3auMoAencTBUs. Pabora

cuibl. KoHCepBaTUBHBIE M HEKOHCEPBATUBHBIE CHIIBI. MOIITHOCTS.

Kunernueckast sHeprusi MexaHuueckou cuctemsl. [loTeHmanbHas s3Heprusi. 3aKoH
COXpPAHEHUS SHEPTUH B MEXAHUKE.

MowmenT unepunn. Teopema LteiiHepa.

MowmeHT cuiibl. OCHOBHOE YPaBHCHUC JUHAMUKH BpallaATCIbHOI'0 ABUXXCHUA TBCPAOr0 TCIa.

Kunerndeckast sHEprys BPaIArOIMIETOC U KaTAILIErocsl TBEPIOTO TeNA.

MoMeHT nMIyabca MaTepuanbHON TOUYKH, MEXaHUYECKOW CUCTEMBI U Teja. 3aKOH
COXpaHEHHs MOMEHTa uMItyabca. OCHOBHOE ypaBHEHHE TUHAMUKHU BpalllaTeIbHOTO
JBIKEHUS TBEPJIOTO Tejia B 0000IEHHOM BH/IE.

Hedopmarus B TBepoM Teie. 3akoH ['yka.

I'mapocraTuka HeC:)KUMaeMoi KuUakocTH. JlaBinenue cronbda xkuakoctu. Cuiia Apxumena.
CranroHapHOE TEYEHHE UJICaTIbHOM JKUIKOCTH. Y PaBHEHUE HEPA3PBIBHOCTH. Y paBHEHNE
beprymn.

Bsskocts xunkoctu. Pexxumel Teuennsa. Yuncino Pelinonbaca.

Paznen 2 «KomneOauus U BOJHBD)

18.

19.
20.

Knaccudukanus xonedanuii. YpaBHeHHE TaApMOHHYECKUX KoJieOaHu. MexaHnueckue
KoJiebanus. DHeprus konebanuid. uddepennnansaoe ypaBHEeHHE TapMOHUYECKUX
KoJIeOaHUH.

MasiTHUKWU.

BonHoBoe nBmxkenue. [lnockas rapmonndeckas BoyiHa. J[JimHa BOJIHBI, BOJHOBOE YHCIIO,
(azoBas CKOPOCTh. YpaBHEHHUE BOJIHBI.

Pa3nen 3 «MonekynsapHas Gu3nka ¥ TEpMOTUHAMUKA)

21.

22.

23.

24,
25.
26.
217.

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UCATIBHBIX I'a30B.
Temnepatypnas mkana Llenscus u KenbBuna. CpenHsisi KWHETHUUECKAs! SHEPT U MOJIEKYJL.
MoJiekynsapHO-KUHETHUECKOE TOJIKOBaHUE a0COIIOTHONW TeMIIEpaTyphl.
TepmonnHamuueckue napameTpol. TepMoaMHAMUYECKOE PaBHOBECUE U ITPOLIECC.
VYpaBHEHHE COCTOSTHUS UACAIBHOTO rasza. Mzonpoueccsl.

[TepBoe Hayano TepmoauHamuku. Pabora raza. TemiooOMeH, KOJIMYECTBO TEIIIOTHI.
Buytpennss sHeprus uaeanbHoro raza. Yucno creneneit cBo0OIbI.

[Ipumenenue nepBoro Hayana TEPMOAMHAMUKH K H30TpolieccaM. AinabaTHbIN mpoliecc.
TemnoemkocTs. YpaBuenune Maiiepa. Koadpdunuent [lyaccona.

Tennossie quratenu. Teopema Kapno. Hukn Kapho u ero k...

SBnenue nepenoca. Juddysus, TemIonpoBoIHOCTb, BHYyTPEHHEE TPEHHE

Pa3nea 4 «DnexTpuuecTBOY

28.

29.

30.
31.

32.

33.

DnexTpuueckue 3apsaabl. 3aKOH COXpaHeHUs 3apsAnoB. Bzaumoneicreue 3apa10B. 3aKOH
Kynona.

DNEKTPOCTaTHUECKOE T0JIE, €0 XapaKTEPUCTUKU. DKBUIIOTEHIIMAIBHBIE TOBEPXHOCTU U
CWJIOBBIE JIMHUU 3JIEKTpOCTaTHYeCKOro noJs. [Ipuanun cyneprnozuunu nosuei.

CBs13p HaNIPSDKEHHOCTH U NOTEeHIMaa. ['paaueHT noreHnuana.

IIpOBOHUKY B 3NIEKTPOCTATHYECKOM MoJjile. PaBHOBeCHE 3aps/I0B B IIPOBOIHHUKE. EMKOCTB
ITPOBOTHUKOB.

EmkocTh xoHAeHcaTOpoB. COEqMHEHNSI KOHIEHCATOPOB. DHEPrUsl 3apsiKEHHOTO
KOHJIEHCATOpA.

Tuns! quanexTpuxos. [lonspuzanus AMAIEKTPUKOB U ee BuAbL. [lonspru3oBaHHOCTD
JURJIEKTPUKOB. J{MasieKTpudeckasi BOCIPUMMYHUBOCTD U POHUIIAEMOCTh. BekTop
IEKTPUYECKOTO CMEILIEHUS.
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34. TIoCTOSIHHBIN ANEKTPUYECKUN TOK, YCIOBHS €0 CYIIECTBOBAHUS M OCHOBHBIE
xapaktepuctuku. Croponnue cuiibl. [lonstue D/IC u HanpspKEHMS.

35. ConpoTuBieHNE MPOBOJIOYHOTO NMPOBOAHMKA. COeANHEHHS TPOBOIHUKOB.

36. 3akon Oma B MHTErpasIbHOM (hopMe JUTSE OTHOPOTHOTO M HEOTHOPOJHOTO YYACTKOB IIETIH,
JUISL TIOJTHOM LEITH.

37. 3axon [[xoyns — Jlenna B uHTErpanbHOi hopme. MOITHOCTH TOKA.

38. 3akon Oma u JIxxoyins - Jlerna B muddepeHnnansHoi Gopme.

39. [NonympoBogHUKH. 30HHAS TEOpHs TBepaoro Teina. CoOCTBEHHAS U TPUMECHAS
IIPOBOJMMOCTD HOJYIIPOBOIHUKOB. J{no.

Pasznen S «Marunerusm»

40. MarHuTHOE TI0JIE ¥ €r0 XapaKTePUCTUKU. Makpo- 1 MUKPOTOKH. Bo3aelicTBME MarHUTHOTO
0JIsl HA PAMKY C TOKOM U Ha IPSIMOJIMHEWHBINA TPOBOJIHUK C TOKOM.

41. CuiioBble TUHUM MarHUTHOW MHAYKIUHU. CUiloBas KapTHHA MAarHUTHOTO MOJIS
MPSIMOJIMHENHOTO TIPOBOHUKA C TOKOM M KPYroBOro BUTKa. [IpuHIMNI cynepno3uiiuu
MarHuTHbIX nosen. 3akon buo — CaBapa — Jlamnaca.

42. Bo3zeiicTBHEe MarHUTHOTO TIOJIS HA IBYOKYyIIHiics 3aps. Cwia JlopeHta.

43. HamaranunBaHue MarieTHKOB. HampspkeHHOCTh MArHUTHOTO TOJIsl. MarHuTHast
MIPOHUIIAEMOCTh M MAarHUTHASI BOCIIPUUMYHNBOCTb.

44. ]lnamarHeTuKH, MapaMarHeTUKA U (peppoOMarHeTUKH.

45. DnexrpomarauTHas HHAYKIHA. 3J]C HHIYKIIUY B MTOIBIKHBIX U HETIOABHUKHBIX
MIPOBOJIHMKAX. BpaleHne paMku B MarHUTHOM 1osie. Toku Dyko.

46. CamonHIyKIMs. IHIYKTUBHOCTD MTPOBOTHHKA.

47. Cucrema ypaBHeHU MakcBeiia B MHTETpaibHOU (hopme.

48. KonebarenpHbINH KOHTYD. [IpeoOpa3oBaHue SHEPTUU HA Pa3IMYHBIX ITAMaX KOJICOAHHUS.

49. DnexktpomarHuTHas BojHa. [lIkana 31eKTpoMarHuTHBIX BOJIH.

Pa3nea 6 «Onrtukay

50. Ontuka. 3akoHbI reomMeTpuueckoi onTuku. [lomHOE BHYTpeHHEe oTpaxeHue. JIMH3bI.

51. Matepdepennns cBeta. YcoBus BOSHUKHOBEHUS HHTepepeHnn. [I[puHIumm mosydeHus
UHTEPPEPEHITMOHHON KapTUHBI. Y CJIOBHSI MAKCUMyMOB U MUHUMYMOB.

52. atepdepennns B Toukoi mienke. Kosnpma HeroToHa.

53. ludpakmus ceera. [Ipuniun [rolirenca-Openens. 3oup1 Openens. Judpakuus Ha KpyrjioMm
OTBEpPCTHUH.

54. lndppakuronHas pemerka. [ 1aBHple MakcUMyMbl. [ 1aBHBIE MUHUMYMBI. Pa3pemmarorias
CIIOCOOHOCT.

55. [NonsipuzoBanuslii cBeT. Buapl nonspuzanuu. CrnocoObl MOTy4eHUs MOJISIPU30BAHHOTO
CBeTa.

56. IIpoxoxkaeHne ecTECTBEHHOTO CBETa uepe3 MoJisipu3aTop U aHanu3atop. [loBopot
IIJIOCKOCTH MoJisipu3auuu. 3akoH bprocrepa.

57. KopnyckynsipHO-BOJTHOBOM Ayanu3M cBeTa. KBaHT cBeTa. DHeprusi M UMITyIbC (POTOHA.
Buemnuit pororddexrt. CBeToBOE NaBICHUE.

58. TeroBoe u3nyuenue. 3akon Kupxroda. Ad6comtoTHo uepHoe Teno. 3akon Credana-
BonrmMmana. 3akon Buna.

Pa3nen 7 «KBantoBas ¢pusuka»

59. Monens atoma Pesepdopaa-bopa. Omnupruyeckue 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpPaX.
Teopus bopa.

60. BonHoBbIe cBolicTBa MuKkpouacTuil. [lirHa BosiHbl ne bpoiins u ee cBoiicTBa. BonHoBas
¢ynkuus. Ypasaenue lllpeaunrepa.

Pa3nen 8 «Snepnas ¢usuka»

61. CoctaB aTOMHOTO si/ipa. XapaKTEPUCTUKH siipa. SnepHble CUIIBI. DHEPTHs CBSI3U spa.
HedexT macc. DHepreTuueckuit 3PQPeKT SASPHON PeaKIIHH.

62. PaqnoakTHBHOE U3ITyYEHHE U €r0 BUJBI. 3aKOH PaUOAKTHUBHOTO pacmnana. SnepHbie
peaKkiuu.
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6.2. Onucanue nmokasaresje 1 KpUTepueB KOHTPOJIA yCIIEeBAeMOCTH,
ONMCaHMe KA OLeHUBAHMS

Kputepun oneHku pelieHus 3aJaud Ha KOHTPOJIbHOM paboTe, MpH 3aluTe
nabopaTopHOM pabOThI, HA DK3AMEHE:

o 5 0ans0B BBICTABISETCS CTYACHTY, €CIU B JIOTMUECKU BBICTPOECHHOM
pelIeHNU MPABUIBLHO YKa3aHbl (POPMYIIbl BCeX HEOOXOAUMBIX (PU3HUECKUX 3aKOHOB C
MOSICHEHUSIMU, CJIeJIaHbl BCE€ HEOOXOJMMbIE MaTeMaTHUYeCKue MpeoOpa3oBaHusl,
pPUCYHKH (ITpU HEOOXOIUMOCTH ), OJTYUEH NMPABUIHHBIN OTBET;

o 4 ©Oajula BBICTaBISICTCS CTYJIEHTY, €CJIIM B OTBETE YyKa3aHbl BCE
HEeoOXoAuMble (U3NYECKUE 3aKOHBI C TOSICHEHUSMHU, TPUBEICHBI PUCYHKU (NIpU
HEOOXOAMMOCTH), HO B TOSICHEHUSX K (PU3MYECKUM 3aKOHAM WJIM B PHUCYHKE
coJiepKaTcsi HETOYHOCTH, UJTK JIOMYIIIEHa MaTeMaTUueCKue omubKa Mpu pelieHuu;

o 3 0a/ula BBICTABJISIETCS CTYJEHTY, €CJIM B OTBETE YyKa3aHbl TOJBKO
HEoOXoAuMbIe (PU3MUECKHE 3aKOHBI WJIM PUCYHKHU (TP HEOOXOJWMOCTH), WIH B
3aKOHAX M PUCYHKE JOMYIICHBI OIIUOKY;

. 2 0asia - peuieHue He COJEPKUT OCHOBHOW MOHSTHIHBIN ammapar 1o
TEeMe 3aJja4u.

Jlns gomycka K AK3aMEHY CTYACHT O0s3aH PEIIUTh UTOTOBYHO KOHTPOJIBHYIO
paboTy Ha OLICHKY «3a4eT).

HroroBasi oreHkKa IO KOHTPOJBLHOH paboTe «3aveT» WIH «He3a4eT
onpejensieTcss Mo cpeaHeMy Oajuly 1O BCeM 3ajadaM BapHaHTa KOHTPOJbHOMN
paboTHI:

0 - 2,4 6ana — «HE3a4eT»;

2,5 — 5 0a/U10B — «3a4eT».

Kpurepun orieHKH BOIIPOCOB JJIsI 3alIUTHI JIAOOPATOPHBIX paboT:

o «3a4eT» BBICTABJISETCA CTYACHTY, €CJIM B OTBETE HAa BOIPOC MPABHIIBHO
yKa3aHbl BCE HEOOXOIUMBbIe (U3MUYECKHE 3aKOHBI W OMPENEICHUS C MOSCHEHUSMU,
OpaBUJIBHO OINHCAHbl SIBJICHUS WM B OTBETE COAEPKATCS HE3HAYUTEIbHbIC
HETOYHOCTH;

o «He3a4eT» - OTBET HE COACPKUT OCHOBHOM IOHSITUHHBIA aImapar 1o
TE€ME BOIMpoca

Jist jomycka K JK3aMEHY CTYAEHT 0O0si3aH 3alllUTUTh BCE BBITIOJIHCHHBIE
nabopaTopHbIe paOOTHI Ha OLICHKY «3a4eT.

HroroBas oreHka mo 3amure J1abopaTopHO paboThl «3a4eT» WU «He3aueT»
ompesieNsieTcsl o cpeaHeMy Oamry pemieHus 3-X 3amad mo teme pabotel: 2,5 — 5
oa/10B — «3avueT»; 0 — 2,4 0aqj1a — «He3a4eT» U OTBETAM C OLICHKOM «3a4yeT» Ha
BONIPOCHI JUIsl 3aIlMTHI JTabopaTopHOl paboTel. WToroBas ormeHKa MO 3amIuTe
nabopatopHoil paboOThl «3a4yeT» COOTBETCTBYET PEUICHUIO 3ajlad U OTBETy Ha
BOTIPOCHI JIJIS1 3aIIUTHI TA0OPATOPHON PaOOTHI C OIEHKAMH «3a4eT».

J171s1 BBIMOJTHEHUSI U 3aIIUTHI JIAOOPATOPHBIX pabOT CTYJEHTHI pa30UBaIOTCS Ha
Masible rpynmbel o 4 - 6 denmoBek. Kakmass rpynma BBINOJTHAET Ha 3aHITUU
WHJMBUAYalbHYIO JlabopaTopHylo paboty. Ilpu 3ammurte mnabopaTopHOil pabOTHI
MaJiol TpyNmol OTBEThl KaXJAOro CTYJEHTAa OLEHUBAIOTCS MO KPUTEPHUSIM
WHJIMBUIYaJIbHO.
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Kpurepun oLieHKH BOIPOCOB K IK3aMEHY:
e 5 0a/u10B BBICTABIIECTCS CTYJEHTY, €CJIM B JIOTUYECKUA BBICTPOEHHOM OTBETE Ha
BOIIPOC MPABWIBHO YKa3aHbl BCE HEOOXOAMMbBIE (PU3HUECKUE 3aKOHBI U ONPEIECTICHUS
C TOSICHEHUSIMU, NPABWIBHO ONHUCAHBI SIBICHMS, MHPEICTABICH BBIBOJ OCHOBHBIX
(opMyJ1 B COOTBETCTBUU C U3JI0KEHHBIM JIEKLIMOHHBIM MaTepUajoM;
e 4 0ajuia BBICTaBIACTCS CTYJIEHTY, €CJIM B OTBETE YyKa3aHbl BCE HEOOXOIUMBbIC
(¢u3nueckre 3aKOHbl W OMNPEJECICHHUS C MOSCHEHUSMM, ONUCAHBbl SBICHUSA, HO B
MOSICHEHUSAX K (PU3MYECKUM 3aKOHAM U OIpPEACNICHUSAM COJEPKATCd HETOYHOCTU U
(w1K) sBJICHUST OMUCAHbI C OMMOKOW W (WMJM) HE MPEACTABICH BBIBOJ OCHOBHBIX
(opMyJ1 B COOTBETCTBUU C U3JI0KEHHBIM JIEKLIMOHHBIM MaTepUajoM;
e 3 (aJui1a BBICTABJISIETCS CTYJEHTY, €CJIM B OTBETE YKa3aHbl TOJBKO HEOOXOIUMBbIE
(du3nueckre 3aKOHBI, onpeneneHuss 0e3 MosICHEHUH (WM B MOSICHEHUSX COJepkKaTCs
omuOKu) W (WJIK) TPU ONHUCAHUU SIBJIICHUS JOMYIICHBI OMIMOKH (WU OMNHCAHUE
OTCYTCTBYET);
e 2 Dajjia - OTBET HE COJIEP)KUT OCHOBHOM MOHATUWHBIN anmnapar 1o TeMe Bomnpoca.

JIns olleHKHW 3HAaHWM, YMEHUH, HABBIKOB U (POPMHUPOBAHUS KOMIETEHIIUU TIO
TUCIUIUIMHE TpPHUMEHSETCS TpaJWIMOHHAs CHUCTEMa KOHTpPOJS U OLECHKHU
yCIIeBAEMOCTH CTYAEHTOB. [Ipy MCIIOIB30BaHUU TPAAUIIMOHHON CUCTEMBI KOHTPOJIS U
OILICHKHU YCTI€BAEMOCTH CTYJIEHTOB HUCIOIB3YIOTCS KPUTEPUHU BBHICTABICHUS OLIEHOK I10
YeThIpeX0aUIbHOW  CUCTEME  «OTJIMYHO», «XOPOIIO»,  «YyIOBIETBOPUTEIBHO»,
«HEYIOBIETBOPUTEIHHOY.

Ha sk3amMeHe cTyIeHT OTBeUaeT Ha JBa TEOPETUUECKUX BOMPOCA, BKIIOYEHHBIX
B OWJIeT, U pemiaeT OJHYy 3ajaudy. buner u 3amady CTyAeHT BbIOMpaeT CIydyailHO W3
KOMIUIEKTa MpeasiaraéMbIX €My COOTBETCTBYIOIIMX MaTepuanoB. MToromas oleHka
0 JK3aMEHY BBICTABIAETCA MO CpelHeW apuMeTHUecKoi OILIEHKE OTBETOB Ha
TEOPETUYECKHE BOMIPOCHI U PEIICHUS 3a/1a4u.

Tabmuma 7
Kpurtepuu oneHnBanus pe3yJbTaTOB 00y4eHH sl AJIsl CAAYHM IK3aMeHAa
Onenka Kpurtepun oneHuBanus
OTnuanHo cpenHsst apudMeTHyeckas OLEHKa II0 OTBETYy Ha

TEOPETUUECKUE BOIPOCHI U pEelIeHHue 3aaa4u - oT 4,5 10 5
0aIoB; KOMIETEHIMHU, 3aKPEIIEHHBIE 3a IUCHUTLIIAHOM,
c(hopMHpPOBaHbI HA YPOBHE — BHICOKHUI;

Xopouio cpenHssi  apudMeTHdecKas OIEHKa IO OTBETY Ha
TEOPETHYECKHUE BOMPOCHI U pelIeHue 3aaauu - ot 3,5 1o 4,4
0aI0B; KOMIETEHIIMHU, 3aKPEIUIEHHBIE 3a TUCUUTLIUHOM,
c(hopMHUPOBaHbEI HA YPOBHE — XOPOIIHHA (CPETHMIN)

Y 10BIIETBOPUTEIBLHO cpenHsisi  apudMeTHdecKas OIEHKa IO OTBETYy Ha
TEOPETUYECKHUE BOIIPOCHI M PELICHUE 3a4a4M - OT 2,5 1o 3.4
OaJJIOB; KOMIIETEHIIMH, 3aKpEIUIEHHBIE 3a AUCIUILUIMHOM,
c(hopMHUpPOBaHBI HA YPOBHE — TOCTATOYHBIN

HeynoBneTBoputenbHo | cpeaHsis apudmeTHdeckas OIEHKa IO OTBETYy Ha
TEOPETUYECKHUE BOIPOCHI U pemieHne 3aaauu - ot 0 no 2,4
OaJJIOB; KOMIETEHIIMH, 3aKpEIUIEHHBIE 3a AUCIUIUIMHOM,
HEe c(hopMUPOBaHbI
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7. Y4eOHO-MeTOANYeCKOe U MHPOPMALIMOHHOE o0ecriedyeHHe TUCUUILTMHBI
7.1 OcHoBHas JIuTEpPaTypa

1. Tpodpumona T.U. Kypc ¢pusuku: yueOH. mocodbue ajs CTyA. YUPEKAECHUN BBICHI.
obpazoBanus / T.W. Tpobumona. — 23-¢ uza., crep. — M.: M3naTenbckuil 1meHTp
«Axagemus», 2017. — 560 c.

2. Tpodpumona T.M. CoOopHuk 3amay mo kypcy ¢usuku. Yuebnoe moc. / T.HU.
Tpodumosa. — 3-e uzn. — M.: OOO "Uznatensckuit nom "Onuke 21 Bex", 2003. —
384 c.

7.2 lonoiHUTEIBHAS JIATEPATypa

1. Casenbes, U.B. Kypc ¢usuku: yuebHoe nocobue s By3oB: B 3 Tomax / M.B.

CasenveB. — 8-e¢ usn., crep. — Cankr-IlerepOypr: Jlawp, [6. 1.]. — Tom 1:
Mexanuka. MonekynspHas ¢uzuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9.
— Texkcr: snexktponHblid // JlaHb: 31eKTpoHHO-OMONMMOTEeUHass cuctema. — URL:

https://e.lanbook.com/book/152453.
2. Cagenbes, 1.B. Kypc ¢duszuku: yue6bHoe nocodue: B 3 tomax / U.B. CaBenbeB. —

6-e uzn., crep. — Cankr-IletepOypr : Jlanp, [6. r.]. — Tom 2: DiaeKTpuuecTBO.
Kone6anust u BonHbl. BonHoBas ontuka — 2019. — 468 c¢. — ISBN 978-5-8114-
4253-9. — TekcT: 25eKTpoHHBIN // JlaHb: 3MeKTpOHHO-OMONIMOTEYHAasT cUcTeMa. —

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

3. Xycaunos, III.I'. Kypc ¢usuku: Teopus, 3a1a4i ¥ BOMPOCHL: yueOHOEe TTocodue /
II.T. XycannoB; Poccuiickuii rocygapcTBEHHbIA arpapHbiii yHuBepcuter - MCXA
uMmenu K.A. TumupsazeBa (MockBa). — DIJIEKTPOH. TEKCTOBbIE JaH. — MoCKBa:
PTAY-MCXA um. KA. TumwupszeBa, 2021 — 464 c. — Pexum npocrymna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4, KonommmH, H.A. ®wusuka. Marepuanbl KOHTPOJIBHON pabOTHI MJisg CTYJICHTOB
arpapHbix HampaieHuii noaroroBku. / H.A. Konommun, W.B. JleBkun, B.JL
[Tpumen; Poccuiickuii rocynapcTBeHHbI arpapHbiii yHHBepcuTeT - MCXA nMmeHu
K.A. TumupszeBa (MockBa). — DIeKTpOH. TeKCTOBble naH. — MockBa: PI'AY-
MCXA wum. K.A. TumwupszeBa, 2021 — 154 c. — Pexum pocryna:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, HI.I'. OcHOBBI MEXaHUKH U MOJICKYJIsipHasi pu3nKa: yueOHOe mocodue
/ HL.I'. XycannoB; Poccuiickuii TocyaapCcTBEeHHBINA arpapHbiii yHUBepcuTeT - MCXA
nmenn K.A. TumupszeBa (MockBa). — DIEKTpOH. TEKCTOBblE AaH. — Mockaa:
PTAY-MCXA wum. K.A. Tumupszera, 2020 — 146 c. — Pexum pocryna:
http://elib.timacad.ru/dl/local/umo456.pdf.

6. Xycamnos, III.I'. DmekrpomarmetTusmM u BOJHBI: ydeOnoe mocobue / II.T.
XycaunHoB; Poccuiickuii rocyaapcTBeHHbIN arpapHblii yHuBepcurer - MCXA nMeHu
K.A. TumupszeBa (MockBa). — DIEKTpOH. TeKCToBble naH. — MockBa: PI'AY-
MCXA wum. K.A. Tumwupszera, 2020 — 168 c¢. — Pexum pocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

/. Konomnun, H.A. ®uszuka. Matepuanibl sl pelIeHUs] KOHTPOJBbHOW pPabOTHI.
Yacte 1: yuebHO-MeTtommueckoe mocodbue / H. A. Konommmn; Poccuiickuii
rocy1apcTBeHHbll arpapHbiii yHuBepcuteT - MCXA umenn K. A. Tumwupszesa
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(MockBa). — DnexkTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupszesa, 2018 — 215 C. — Pexum JOCTyIa:
http://elib.timacad.ru/dl/local/umo315.pdf.

8. Konommun, H.A. ®uszuka. Matepuansl sl pelIeHUs] KOHTPOJBbHOW pPabOTHI.
Yacte 2: yueOHO-MeTtomuueckoe mocodbue / H.A. Konomnun; Pocculickuii
rocyJapcTBeHHbI arpapHblii yHuBepcuteT - MCXA wummenu K. A. TumwupsseBa
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupszesa, 2020 — 183 C. — Pexum JOCTyIa:
http://elib.timacad.ru/dl/local/umo449.pdf.

9. Konommun, H. A. ®uszuka. Martepuanbl KOHTPOJIbHOW pabOThl ¢ LU(PPOBHIMU
KOMIIETEHIMSAMU Il HampaBieHuid noArotoBku cdepol IT arpapHbix By30B
VYue6Ho-meTonuueckoe nocodbue / H. A. Konomnun, K. A. NopmkoB. — Mockga :
Poccuiickuii rocynapcTBeHHbI arpapHblii  yHuBepcuter - MCXA wMm. KA.
Tumupsizesa, 2022. — 168 C. — Pexum J0CTyna:
http://elib.timacad.ru/dl/full/s08122022FizikaKonoplin.pdf.

10. Xycaunos, 1. I'. Jlekuuun no ¢usuxe. Yactsy IlI. Ontuka. ATomHas ¢usuka.
®uszuka tBepaoro tena. dusmka aToMHOro fAnpa u snemMeHTapHbix wactui / 1. T
XycanHoB. — MockBa: PoccuiiCkuil ToCyJapCTBEHHBIM arpapHblii YHUBEPCHUTET -
MCXA wum. K.A. Tumwupszesa, 2023. — 305 c¢. — Pexum gocryna:
http://elib.timacad.ru/dl/full/s04072023fizika3.pdf.

7.3 HopmaTuBHBIE MPABOBbIE AKTHI
He npenycmoTtpeno.

7.4 MeToauyeckne yKazaHusl, peKOMEHAAIUM U Apyrue MaTepuajibl K
3aHATHAM

1. Mexanuka: meroaudeckue ykazanus / B.JI. Ilpumen [u np.]; Poccuiickuit
rocyJapcTBeHHbId arpapHblii yHuBepcuter - MCXA wumenun K.A. Tumwupszera
(MockBa). — OnexkTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizena, 2018 — 61 C. — Pexum JIOCTyna:
http://elib.timacad.ru/dl/local/umo214.pdf.

2. Konommun, H. A. Tlorpemnoctu gusnyeckux usmepennii / H. A. Konormun, C.
A. MapunoBa, M. B. IllecrakoB. — MockBa: Poccuiickuil rocygapCTBEHHBIN
arpapubiii yauBepcuter - MCXA um. K.A. Tumupszesa, 2022. — 35 c. — Pexum
noctyna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3. bammaues B. A., beictpos I'. C., Imutpues I'. B., Epmos A. [1. Mexanuka 4acThb
[: MeTonnueckue ykazaHusl MO BBINOJIHEHHIO J1abopaTopHbIX paboT. — M.: ®I'BOY
BIIO MI'AY, 2013. — 44c.

4. banutaueB B. A., beictpos I'. C., Imutpues I'. B., Epmios A. II., Typkun A. B.
Mexannka. MeTodecKrue yKa3aHus 110 BBITIOJHEHHIO JabopaTtopHbix pador. Y. II /
ITox obmeii pen. A. B. Typkuna. — M.: @®I'6OY BIIO MI'AY, 2013. —48 c.

5. beictpoB I'. C., EpmioB A. I1., Xpammuna 3. B. DnektpuuectBo. Meroanueckue
yKazaHus k 1abopatopubiM padotam. Y. I. — M.: BHUUT'uM umenu A.H.KocTsikoBa,
2016. — 48 c.
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6. beictpoB I'. C., Huxomaes C.H., Xpammmuuna 3. B. DnekrpomarHerusm.
Meronuueckue yka3zaHus K JabopatopHbiM pabotam mno ¢usuke. Y. II. — M.:
BHUUI'uM nmenn A.H.Koctsakosa, 2016. — 60 c.

7. bamnaueB B. A., beictpos I'. C., JImutpues I'. B., Epmios A. II., Typkun A. B.,
YennokoB b. M. Ontuka u aroMHas ¢usznka. MeToaudeckue yKazaHus II0
BbINIOJIHEHUIO J1aboparopubix padot. Y. 11 / [lox oOme#t pen. A. B. Typkuna, I'. B.
Hmutpuesa. — M.: ®I'6OY BIIO MI'AY, 2013. - 50 c.

8. Ilepevennb pecypcoB HH(POPMALMOHHO-TEJICKOMMYHHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX IJIsl OCBOCHUS JUCHUIINHbBI

He npenycmotpeno.

9. IlepeyeHb NPOrpaMMHOro odecrnedyeHuss 1 MHPOPMALMOHHBIX CIIPABOYHBIX
cucTeM

He mpenycmorpeno

10. Onucanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM 1JIsI
OCYIIIeCTBJIEHUSI 00Pa30BaTeJILHOI0 MPoIecca M0 UCIHHILJIMHE

Tabmuna 10

Cenenus 00 00ecne4eHHOCTH CIIEUAJTU3MPOBAHHBIMH Ay 1M TOPUSIMH,
KaOMHeTaMMu, Ja00paTOPUSIMHU

HanMeHoBaHME CIeNIHAJLHBIX IOMEINEHUH U
MOMelIeHNH VISl CAMOCTOATENbHON padoThl (Ne
yueOHOro kopmyca, Ne ayiuropun)

OCHALLIEHHOCTD CHEIHAJLHBIX IOMEIeHu 1
MOMeIlleHUH IJIsl CAMOCTOATEIbHO padoThI

VY4eOnast 1abopatopusi, ayTMTOPHS JIsl TPOBEIACHHS
TPYIIOBBIX U UHIUBUAYATLHBIX KOHCYJIBTAIUH,
TEKYIIET0 KOHTPOJISI U IIPOMEXKYTOYHOHN aTTeCTalluu
(YaeGnsrit kopmyc Ne 28 ayn. 301a)

agrwNOE

Cron 21 mir.

Crynbs 39 mr.

Jocka memnoBas 1 miT.

[xadwer 2 mT.

TumoBoit KOMILJIEKT 000PYIOBaAHUS
naboparopuu «MonekymnsipHas Guznka u
TEPMOJIMHAMUKA) | IIT.
(uaB.Ne410124000603107)

TunoBoi KOMIUIEKT 000pYyA0BaHUS
naboparopun «Dusndeckre 0OCHOBBI MEXaHUKN
1 mt. (uuB. Ne410124000603116)

VYuebHas ayUTOpUs Ul IPOBEICHUsS 3aHATUI
CEMUHAPCKOTO TUIIA, TPYIIIOBBIX U
WHIUBUIyIbHBIX KOHCYIBTAIMH, TEKYIETO
KOHTPOJISL U TPOMEKYTOUHOM aTTecTaluu
(YueOnsit kopryc Ne 28 aya. 3016)

[Tapter 23 .
Crynps lmr.

Cron 1 mr.

Jocka menoBast 1mit.
HIxads! 1 mT.

VYuebHas n1abopatopusi, ayAUTOPUs ISl IPOBEACHHUS
I'PYIIOBBIX U UHIMBUAYaAIbHBIX KOHCYIbTAIUH,
TEKYIIETr0 KOHTPOJIS ¥ MPOMEXYTOUHOHN aTTeCTaluu
(YueOnsiit kopmyc Ne 28 ayn. 302)

glrwpPRO~ONE

Cromnsl 20 wrT.

Crynbs 29 mr.

Jocka menoBas 1 .

HIxads! 1 mT.

THunoBoi KOMIIEKT 000PYIOBaHUS
nabopaTtopuu «BoaHoBBIE iporiecchl» 1 mT.
(uuB.Ne 410124000603118)

TunoBoi KOMIIEKT 000PyIOBaHUS
nabopaTopun «DIEKTPUYECTBO M MAarHeTH3MY |
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wt. (uaB.Ne 410124000603235)

VueOHast ayJuTOpHs JUIs IPOBEACHUS 3aHATHIA
JIEKIIMOHHOTO THIIA
(YueOusiii kopryc Ne 28 ayn. 304)

Cron 1 wr.

[Tapter 70 wrT.
Crynbs lmr.

Jlocka memnoBast 1 mmiT.
Kadenpa 1 mr.
Oxpad 1 mrT.
ITpoekrop 1 wr.

VYueOHas J1abopaTopusi, ayAUTOPHS TSl IIPOBEACHUS
IPYNIIOBBIX U MHMBUAYAIbHBIX KOHCYJIbTALIUM,
TCKYLICTO KOHTPOJIA U HpOMe)KYTOLIHOI\/JI arrecralnun
(YVueOnsrit kopmyc Ne 28 ayn. 337)

[Tapter 17 wrT.

Crynbs 35 mr.

Jlocka memoBast 1 mmiT.

[Mkadsr 1 mrT.

TunoBoi KOMIUIEKT 000PYA0BaHUS
naboparopun «KBantoBas pusuka» 1 mr.
(uuB.Ne 410124000603114)

6. YcraHoBKa JUIsI OKCIIEP. H3y4Y. 3aKOHOB
tem1.u3n. 1 mT. (uHB.Ne 410134000000313)

grONREINOOOMLONE

VYyebOnast 1abopatopusi, ayTATOPHS ISl TPOBEIACHHS
l"pyr[l'[OBI)IX nu I/IHI[I/IBI/I)IyaHBHBIX KOHCYJ’IBT&HI/Iﬁ,
TGKYHIGFO KOHTpOJ’IH nu HpOMe)I(YTOqHOﬁ arTecralun
(VaeGnsrit kopmyc Ne 28 ayn. 336)

1. Taprs 20 wr.

2. Crynbs 34 mwr.

3. Jlocka menoBas 1 miT.

4. Ulxadsr 1 mr.

5. TunoBoit KOMILIEKT 000y JOBaHHMS /ISl 1a00paTOPUH
«KBanToBas ¢pusuka» 1 mr. (uaB. Ne 410124000603113)

VYyeOnast 1abopatopusi, ayTATOPHS ISl TPOBEIACHHS
IPYNIOBBIX U UHJIMBUAYAIbHBIX KOHCYJIbTAIIUM,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTAuN
(Yuebusrii kopryc Ne 28 aym. 335)

. Ilapts! 16 mrT.
. Crynbst 34 wrT.

. Ilxadwr 1 mwr.
. Tunooii KOMIUIEKT 000pyIOBaHMUS J1TaOOPaTOPHU
«Bonnossie nporieccs 1 mT. (MHB.Ne 410124000603117)
6. TumnoBoii KOMIIEKT 060PYIOBAHHS 1a60PATOPHH

«OnekTpuyecTBO U MarueTu3m» | mr. (uHB.Ne
410124000603236)

1
2
3. Jlocka menoBast 1 mmT.
4
5

YueOHas 1abopaTtopusi, ayAUTOPHUS ISl IIPOBEICHUS
TPYIIOBBIX U UHIUBUAYATLHBIX KOHCYJIBTAIUH,
TEKYIIETO KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTaluH
(YVaeOnsrit kopmyc Ne 28 ayn. 332)

Cromnsl 9 mT.

Crynbs 21 mt.

TumnoBoii KOMIUIEKT 000PYA0BaHUs 1ab0paTOpUU
«Du3nvecKkre OCHOBBI MEXaHUKM» | mT. (MHB.
Ne410124000603115)

wn e

YueOHas 1abopaTtopusi, ayAUTOPUS JIJIsl IIPOBEICHUS
TPYIIOBBIX U UHIUBUAYATLHBIX KOHCYJIBTAIUH,
TEKYIIEr0 KOHTPOJIS U IIPOMEKYTOYHOHN aTTeCTaAluH
(Yuebnnrit kopiryc Ne 28 ayn. 333)

Crom 11 mt.

Crynbs 21 mt.

TumoBo KOMIDIEKT 000pyIOBaHHUS 1a00OPaTOPUH
«Du3nvecKkre OCHOBBI MEXaHUKM» | mT. (MHB.
Ne410124000603115)

4. TunoBoi KOMITIEKT 000pyIOBaHHUS J1a00OpaTOPUH
«MonekynspHas pU3UKa U TEPMOTUHAMHUKAY» | IIT.
(maB.Ne 410124000603106)

wn e

YueOHas ayUTOpUs AJIsl TPOBEACHUS 3aHATHIA 1. Cromner 18 mr.

CEMUHApCKOTO THIIa, aYIUTOPHs JUI IIPOBEAICHHUS g g:;ﬁ;”;‘;ﬁgﬂoﬂ%amm 1 mr.

TPYMMOBBIX H MHIMBUAYATLHBIX KORCY/IBTALIH, a Jocka MelTOBA 2 LT,

TEKYILEr0 KOHTPOJIS M IPOMEKYTOUHOM aTTeCTAMA | 5 [{lxader 3 mr.

(YueOnsbiit kopmyc Ne 28 ayn. 306a)

VYueOHast 1abopaTopusi, ayAMTOpus it npoBenenust | 1. Haprer 27 mr.

I'PYIIOBBIX U UHIUBUAYATbHBIX KOHch}LTaHHﬁ, g SEZEZ’IMZI;[;;I —_—

TEKYIEro KOHTPOJIA M NPOMEIKYTOUHOM aTTeCTAlMH | 4 Jjpon sy

(YueOusiit kopmyc Ne 28 ayn. 3060) 5. TunoBoi KOMIUIEKT 000py0BaHuUs J1abopaTopuu

«ONEeKTPUYECTBO ¥ MarHeTu3sm» 1 mT. (MHB.Ne
410124000603236)
6. TwunoBo# KOMILIEKT 000pyI0BaHHS JIA00PATOPUH
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rauxa u Tep I wr.
(unp.Ne 410124000603106)
7. Twanosoii paTop
«@iamieckue ocnops Mexankmy | wr. (uim. Ne
410124000603115)

Y4eGnas ay/uImopis 1A MpoBeacHIs 3ansTInt 1. JlaGopatopne crons: 15 wrr
CCMITHAPCROTO THINA, 8YANTOPHA VISl TPOBEAEHHA g— Cron ml.:,rrpcnonnlartnl 1w,
TPYTINOBEIX 1 HHAMBIIYRITBHLIX KOHCY/ILTAMMNI, . EZ“:'MMG“:L Lur
TEKYHIEr0 KOHTPOMS i POMEXYTOYHOM aTTecTauuu 5. Whkagut 1 wr.

| (VueGnbii kopriyc Ne 28 aya. 307)

Enb

Lew HayyHas umenn H.H.
XK 9YHTAIbHBIE 3aMhi GHGNHOTERH
| O6mexarmie. Konmara ans "OTOBKH
11. Meroauqeckue pexomenaaun o6y 1 110 0C AUCUMMAHHBI

OO6pa3soBaTeNbHBIN NPOLECC NO AHCLMILTHHE OpraHM3oBaH B (opMe y4yeGHbIX
JAHITHA  O0y9alOMMXCA C MpenojaBaTeNeM M  CaMOCTOATEBHOM paboTe!
obyuaroumxcs. YuebHule 3aHsTHA NPENCTAB/IEHb! CEAYIOIMMH BUAAMM: JIEKLIHM;,
naboparopHbie paboTh, KOHCYTbTALMH.

Ha y4ebHBIX 3amsTHAX O06y4alOmMecs BLINOMHAIOT 3an1aHUpOBaHHbIE
HACTOANIEH MPOrPaMMOH OTHE/ILHBIE BUAB! YIEGHBIX PaboT, B TOM HYHCIIE OTAENbHBIX
3MEMEHTOB paboT, CRA3aHHLIX ¢ Gy aymeii NPOGECCHOHANBHOMN AEATENLHOCTBIO.

MNocne kakmoii nekunm Tpebyercs  camocTosTembHas npopaboTka
HUI0KEHHOTO MaTepHana. [lepen 3aHATHEM MO BLINONHEHMIO Na6OPaTOPHOI paboThI
HEOOXOAMMO MOATOTOBHTbL KOHCHEKT PaGoTbl, BHMMATeNbHO H3y4YHB COJAEpIKaHHE
METOIHIECKHX YKA3aHHH, H 3aMOMHHTH [OPALOK BbINONHEHHA.

Bams1 5 ¢popMbI 0TPa6oTIKH MPOINYMEHHbIX 3aHATHIT

CTynent, npomycTHBumMii jeKumio, 06s3aH 0TpaboTaTh TeopeTHYECKHUI
MaTepHai no COOTBETCTBYIONIEH TEME CAMOCTOATENBHO.

CTyneHT, nponycTHBm M 1a6opaTopHyo paboty, o6s3an ee oTpaboTarts
(BBINOJIHKTB), PaCCYHUTATh M 3ALUUTHT.

12. Metoanveckne p LETIT TeIAM N0 OPraHM3aunH obydeHnn
110 AHCUMILTHHE

Jlns 6osnee ycnemHoro ocBOEHHA MMCUMIITHHBI «DU3MKa» peKoMeHIyeTcs
CHa1aNa 1aBaTh CTyACHTaM JIEKUMOHHbIH MaTEPHA, a 3aTeM 3aKpeIUIATh €ro BUE
N1a60paTOpHBIX 3aHATHIA.

H3yuenue kypca cknanpiBaeTcs U3 NEKuHi, J1a60paTOPHbIX 3AHATHIA U
CaMOCTOSTENLHOH PaboThl CTyAEHTOB.

Ha stexumsx ocBemaroTes ocHoBononaraiomme Bonpock! nporpammsl. Yacts
Pa3nenoB BLIHOCHTCS HAa CAMOCTOATENLHYIO MPOpaboTky.

JlabopaTopHbie paboTbl HarnAaHO AEMOHCTPHUPYIOT PH3HYECKUE 3AKOHBI U
SARJIEHHA.

Mporpammy pa3spaGoran:
Mopo3os A.B., k.¢p.-M. 4., foueHT
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PEIEH3Hs
na pa6ouyio nporpammy ancuananusl 51.0.09 «®ninka» ONOM BO no uanpasienuio
19.03.01 «Buorexuonorus», nanpasnennocTs «Buorexnonorun u monexyiapnasn Guonorus»
(xBanud BBINY: a — Gakas1aBp)

Momm3oskuubM ~ [IMuTpHEM ~ AHIpeeBHdeM, IOUEHTOM Kadempel  Texnoodepnofi
6esonacroctu ®I'BOY BO «P rocynapct i arpapHbiil peurer — MCXA
uMenH KA. THMHpA3eBa», KaHIMNATOM TCXHHYECKHX HAyK (fanee MO TEKCTy DELEH3EHT),
npoBeacHa peuewsus paGoueii mporpaMMbl IHCLHILTHHB! «Du3uka» OO BO no HanpasneHHIo
19.03.01 - «b HONOTHAY, j H «BHO Hi H p 6GHONOrHA»
(6axanaspnar) paspaGorauHoii B ®IBOY BO «Poccriickuii rocynapCTBEHHBI arpapHsit
ynusepcuter — MCXA umenn K. A. TAmupsasesa», Ha kadeape pusnku (paspaborunk — Mopo3os
ARTOH BHKTOpOBHY, T0UEHT KadeaPh! GHIHKH, KAHAHAAT PHIUKO-MATEMATHHECKHX HAYK).

PECCMUTPCB NPEACTABICHHLIC HA PELICH3HIO MATEPHANbL, PEUEH3EHT MPpHIUE K CICAYIOMHM
BBIBOJIAM:

I. TlpemesBnennan paGouas nporpaMma mMcuMmiuHbl «DH3MKa» (dalee MO TEKCTY
MNporpamma) coomeemcmayem TpeGopausm ¢rOC BO no Hampasnewmo 19.03.01 —
«BHoTexHonoraa». [lporpaMma codepcum Bce OCHOBHBIE —pasieNbl, coomeemcmeyem
Tpeb! K HOpMar JOKyMEHTaM.

2. MNpencraenensas B [lporpamme axmyansnocms y9eOHONH THCUMILIMHBI B pamKax
peamsawin O[Ol BO we nodnexwcum comuewwo — MACUMIUTHHA OTHOCHTCS K 6a30BOI 9acTw
yue6Horo umkna — 51,

3. Mpencrasnennsie B [lporpaMme yeau MUCUMIUIMHBI coomeemcmeyiom TpeGoBaniaM

@roc BO P 19.03.01 — «b! HA».
4. B cootsercreun ¢ [lporpammoit 32 mMcIMUDEHON «Di3nka» 3aKpemwieHo 2
(6 unox )poe chopmup ). 11 «Du3BEKA» H
npeacrasnenHas IporpaMma cnocobwa pearusosams ux B 06% TpeGH

Pesynbratr ofysemns, npeacranncuubie B [IporpaMme B KaTeropusx 3Hamh, YMETS, BIIANCTh
coomeemcmeyiom CUEUH(BHKE W COACPNANMIO THCUHMILTHHL H OeMONCMDUDYIOM G0IMONCHOCTIL
0/Ty9€eHUs 3aABNEHABIX Pe3y/BTATOB.

5. O6wmas TPyAOEMKOCTL MHCLHMTUTHHEI «DH3INKa» COCTABISET 3 3auETHbIE ennHHnn (108
4aCOB/ M3 HHX MPAKTHYECKas I0AroToBKa 0 9acos).

6. Hadop 0 B A3H M3y H BOMPOCAM HCKITIOYEHHA
ny6map B coomeemcmevem AEHCTBHTENLHOCTH. JINCUMIUTHHA
«Dmiukay D3AAMOCBAHA C APYrEMH macimmmmamu OIOIT BO i YaeGHoro naHa mo
Hanparienmo 19.03.01 — «BHOTEXHONMOrMA» M BOIMOXKHOCTH IyGnup B s
OTCYTCTBYET.

7. Mpeacramnennas  Iporpamma p P
p b ¥H, HACTONBIYEMBIC NPH PEANH3AUMA DAMIMYHBIX BHIOB Y4eGHOM
Pabotsl. DopMbl 0GPAIOBATENBHEIX TEXHONOMHI coomsemcmayiom CnienH(pHKE HCUNTUTHHBL

8. Ilporpamma D p 2€T 3 3aHATHA B HHTEPAaKTHBHOI (opme.

9. Bumi, co 2 Tp B TCABHOH  paGoThI  CTymeHTOB,
fpeAcrannernbie B [porpamme, coomsemcmeyiom TpeGOBAaHMAM K MOIrOTOBKE BLITYCKHHKOB,
coacpxamumes 8o POC BO nanpannenns 19.03.01 — «BHOTEXHOMOM M,

acT H co X

10. TTp H B Ilporpamme (opMH mexyweii ouenkn 3Inanmit
(3aumTa naGoparop pabor, p KOHTPONbHOA PaGoTRI), coomeemcmeyiom cneunduxe
JUICUMIUTHHBL B TP K BhIITY(

DopMa MPOMENYTONHOTO KOHTPONS 3HAHMI CTYACHTOB, MpexycMoTpeHHas [Tporpammoit,
ocymectangercs B Qopme IKk3ameHoB, uTO Coomeemcmeyern CTaTyCy AMCUMIUHHBL —Kak
AMCUMIUTHHE! GasoBOfi uacTi yweGHoro wmkna — 51 ®FOC BO Hanpasnenms 19.03.01 —
«BHoTexHONOr .

11, ®opMmel ouenkn 3nanii, npeactasnennsie B [porpamme, coomeememeyrom cneimdike
AVCUHTIIIHEL It TPeGOBAHMAM K BBOTYCKHIMKAM.
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12. YuebHo-McTommeckoe  0GCCICHCHHE LN npeACTANIeno:  ocHoBNoi
JIATCPATYPOIl — 2 weTounnka (Gazormil V9eOunK w cGopruk 3anau), nonomurmensioil arepatypoi
— 10 wammenosanml n coomeemcmeyem TpeGoraunam GI'OC BO nanpanicims 19.03.01 -
«BroTexnonoris»

13. Marepnamsio-rexnmaeckoe  ofecneuciie JMCUNTIIHBL  COOTRETCTRYCT — enetmdiike
JHCOATLTHHE «Dninka» 1 of T NCNoNk: ) X o6pa X, B TOM
YRCHC HHTCPAKTHRHLIX MCTONIOB OGVYCHIN.

14. MeTomTeecke  peKOMCRIAIN CTYNICHTAM W MC naLn

TPENOAABATENNM N0 OPrAHITAMK OOYNCHNA 10 MICUMILTHHE AAIOT NPCACTARICHNE O cnetndike
obygenns no mcuunanne «dr3nkay

OBULHE BLIBOABI
Ha OCHOBEHWA MPORCHCHHON PCICHIM MOKHO CIETATH 3AKMIONCHIE, YTO Xapaxtep,
CTPYKTYP2 # concpxaHuc paGowell mporpammun mcmnummb «@Ousukay  OMOM BO no

HampareRmo 19.03.01 - «b LLEN T U «BHOTCXHONOMNA 1 MONEKYNISpHAas
Gronormw ( d ) - G p). pasp Mopo3onbiM  Airrorom
BHKTOPOBHYEM. JOUCRTOM KaeNph QWINKH, KARMUIATOM  (HINKO-MATEMATHYECKIX Hayk,
cooTeercTByeT TpeSosarmin GIOC BO, cop pebH PHIHKA TpyJa W
T PA ¢ p y obecnewims GopMHp
)
Penensent: Dormsoskin JIMuTpril ARp ZOucHT Kady TexHOC) G

P L}
‘DIBOY BO «PoccHRCKwi TOCYAApCTBERHLIL arpapHbii ynnsepenter — MCXA nMeHH
KA Tmaipsicsay /KaHTUIAT TEXHIMECKHX HayK

( ’ L;‘// .,
\[ ;I e " « 27, ()OP 2023 r.
£ —_—
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