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PIIJI aucuunavHb b1.b.7®u3uka COCTaBJIECH B COOTBETCTBUHU C

denepalbHBIM  TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM  BBICIIETO
oOpa3oBaHMsI [0  HAMpaBICHWIO  TOATOTOBKH  (Mpoduib:  «Oporpamma
akajiemMmudeckoro 6akangaspuara») 05.03.02 I"'eorpadus

PIIJI cocraBmna: [Mamuit H.FO., xaHaupat megarornyeckux Hayk,
JnomeHT kKadeapbl ¢u3uku U HHGOPMAIMOHHBIX CHCTEM (PU3UKO-TEXHUYECKOTO
dakynabreta DI'BOY BO «KyoI'Y»

PIIJI oGcysxneH Ha 3acenanuu Kadeapsl (BbITyCKArOIEH)

kadeapsl busndeckoii reorpadbun

__Mas 2017 r. nporokoma Ne

3aB. kadeapoit puzuku U UHGOPMAITUOHHBIX CUCTEM,

I-p ¢u3z.-Mat. HayK, mpod. H.M. Bboraros.

3aB. kad. pusnueckoil reorpaduu,

K.T.H., Ipodeccop FO.41. Haranesckuit

YTBepxkaeHa Ha 3aceJaHUHN YIEOHO-METOANYECKON KOMUCCUH (aKyIbTeTa
__Mag 2017 r. mpotokost Ne

[Ipencenarens YMK dakynbreTa reorpadun

K.r.H., npodeccop A.b. Iloropenos

OkcnepT(bl):

JlonieHT kadeapsl panuoGU3UKU U HAHOTEXHOJIOTUH
Kyb6aHnckoro rocyapcTBEeHHOTO YHUBEPCUTETA,
Kanauaar ¢pusuko-MaTreMaTHYECKUX HAyK M.A. Kyxa

I'en. Tupexrop
OO0 HIID «Mezon»
KaHJl. (u3-MaT. HayK I'puropbsu JI.P.




1 Hesu u 3a1a4M U3y4YeHUS IUCHUILIHMHBI

1.1 eapb u 33724 JUCUUTJIMHBI

Heap qucuuninabl: YdueOHas qucnuininaa «Du3rkay CTaBUT CBOCH
11eIbI0 CHOPMUPOBATH Y OOYIAFOIINXCSI MPEJCTABICHUE 00 OCHOBHBIX TIOHSTHSIX,
SABJICHUSX, 3aKOHAX M METO/IaX 00IIEero Kypca (PU3MKH, a TaKKe MPUBUTH HABBIKU
MPAKTUYECKUX PACUETOB U IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUIA.

3ajavyu IMCUUIIMHBI:

e Mecto qucuumuingsl B M3ydeHne COBPEMEHHBIX 3aKOHOB OKPYKAIOILETO
MHpa B UX B3aUMOCBSI3H;

L OBJ'IaI[eHI/Ie q)YHI[aMeHTaJIBHLIMI/I IpuHOUIIaMHA 1 MCTOdaMH PCIICHUA
HAaYYHO-TCXHHNYCCKHX 3aaa4,

e dopmupoBaHHE HaBBIKOB IO IPUMEHEHHUIO MOJIOKEHUN (DyHIaMEHTaIbHON
(U3HKK K TPAMOTHOMY HAYYHOMY aHAJIU3y CUTYAalHi, C KOTOPbIMU
MaTE€MAaTUKy MPUXOJUTCS CTAJIKUBATHCS MPU U3YUYEHUU HOBBIX SIBJICHUN;

e QOpMHPOBAHUE Y CTYJAECHTOB OCHOB €CTECTBEHHOHAYYHON KapTUHBI MUPAa;

e (O3HAKOMIIEHHE CTYACHTOB C UCTOPHEN U JTOTUKOW pa3BUTHS (PUBHKU U
OCHOBHBIX €€ OTKPBITH.

1.2 Mecro aucuMmivHbl (MOAYJsi) B CTPYKType 00pa3oBareibHOU

NporpamMmblI

Jucnumnaa «pu3nka» oTHOCHTCS K 60a3oBoi yactu bioka b1.b.7
y4eOHOro Ty1aHa no HarpasieHuto noarotrosku 05.03.02 I'eorpadus
(axagemuyeckuii OakagaBpHuar).

OTa TUCIUTUIMHA YATACTCS CTYICHTaM B 2 CEMeCTpe U UMEET OO0JIbII0e
3HaueHHEe B (POPMUPOBAHMN MUPOBO33PEHUECKUX ACTIEKTOB, HAXOJIUT OOJIBIIOE
MPUMEHEHUE B PEIICHUH MPOPECCHOHANBHBIX 3a/ad.

JIJ1st OCBOEHUS TUCITUTUTMHBI UCTIONB3YIOTCS 3HAHUS, YMCHHUSI M BHJIBI
NEeATEeTLHOCTH, C(DOPMUPOBAHHBIC B MTPOIIECCE M3YyUCHUS OCHOBHBIX
MaTEeMaTHYECKUX KYPCOB.

1.3 IlepedyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00yYeHUS MO AMCIHUIIAHE
(MOay/Il0), COOTHECEHHBIX C IUIAHUPYEMbIMH Pe3yJbTaTAMH OCBOCHMS
00pa3oBaTeIbHOM MPOrPaMMbI

[Iponecc m3yueHHs] MUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHUE CIIETYIOIINUX
kommerenmuii: OIIK-2.

No WNunexc Copepxanre B pesynbrare n3yueHus: yaeOHON AUCIUTITHHBI
[y | KOMIIET | KOMNETEeHIHH (mmm eé 0o0yyJaronmecs J0JKHBI
" | eHuum 4acTH) 3HATh yMeThb BJIA/IETh
1. OIIK-2 | cnocoGHOCTHIO 0a30BbIC MJIaHUPOBATH Camoo0pa3oBa
UCIOJIb30BaTh 3aKOHOMEPHOCT | CAMOCTOSITENIbHY | HUS;
0a30BbIC 3HAHUSA | U 10 paboTy TO | OCHOBHBIMH
(byHIaMeHTAIbHBIX B3aMIMOJICHCTBY | KAYECTBEHHOMY METOJI0JIOTHYE
pasnenon busuky, | 1 GU3MKA  C | TOOBIBAHHUIO U | CKUMU u
XUMUH, OmoJoruy, | ApyruMu HCIIOJIb30BAHUIO | TEOPETHUYECKH




e WNHupekc Coneprkanue B pesynbrare uzyueHust yaeOHON AUCHUTIIHHBI
[y, | KOMIET | KOMIeETeHIHH (i e€ 00yYaromuecs T0JKHbI
SHIUHN 4acTH) 3HATh yMeTh BJIa/IeTh
9KOJIOTUM B O0BEMe, | HayKaMu; yueOHOro MH OCHOBaMH
HE00X0IMMOM JUIsL | OCOOEHHOCTHU JOTIOTHUTETIFHOT | Kypca (pU3uKH;
OCBOEHUS COBPEMEHHOI0 | O MaTepuaia,
¢busnuecKux, COCTOSTHUS MIPOBOJUTH
XUMHYCCKHUX, duznueckoit JI0Ka3aTenbCTBa
OHMOJIOTMYECKHUX, HAayKH, MECTO | TeX WM HUHBIX
HKOJIOTUYECKUX OCHOB | HIKOJIHHOTO YTBEPKICHHUIA,
B o0miei ¢uszndeckoit | kypca ¢uszuku B | Onpenensitb
u COLIMAJIBHO- | IIEJIOCTHOM busnueckue
SKOHOMUYECKOM CUCTEME BEJIMYMHBI,
reorpadum; ¢du3ugeckoro MIPOU3BOIUTH
3HAHUS, MaTeMaTH4eCcKue
Puznueckue pacuersl,
puOOpbI UX | ompenensaTh
IIPUHLAIT ¢buznueckuit
neicTBus, CMBICTT
YCTPOMCTBO, Pa3IMYHBIX
CXEeMbl pabOThI: | BEIUYUH,
aMIIepMeETD, OOBSICHATH
BOJIbTMETD, (bU3UYECKYIO CYTh
ocrutorpad, SIBJICHH;
MUKpPOMETD,
BaTTMETD.

2. CTpyKTYypa ¥ coepkaHue TUCHUILTHHbI
2.1 PacnpenesieHue TPy10EMKOCTH IMCHUILIMHBI 10 BUAAM PadoT
OO6mast TpyI0EMKOCTh TUCHUILIUHBI cocTaBisieT 3 3ad.en. (108 wacoB), ux

pacripefiejieHue 1Mo BuJaM paboT MNpPEACTaBICHO B TaOJHIlE

(onsa cmyoenmos

ODO,).
Bun yae6HO# paboThI Bcero CemecTpbl
4acoB

. 2
AyauTOpHBIEe 3aHATHS (BCET0) 66 -/- 66
B ToMm uncne:
3aHATHS JIEKIIMOHHOTO THUIIA 16 -/- 16
3aHSATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI,
NPaKTUYECKHE 3aHATHS, IPAKTUKYMBI, Ta0OpaTOPHBIE 48 /- 50
paboThI, KOJJIOKBHYMBI M MHBIC aHAJIOTHYHBIC
3aHATHA)
CamocrosiTeJibHasi padoTa (Bcero) 15 -/- 15
B ToMm uncne:
Kypcosas pabora -/- -/- -/-
JIpyrue BUIBI CAMOCTOSTEIILHOM PabOTHI -/- -/- -/-




Bua npomexyrounoi arrectauuu (3K3aMeH) 27 -/- 27

OO1ast TPYA0EMKOCTh Jac 108 -/- | 108

3a4. eJI. 3 -/- 3

2.2 CTpyKTypa JTUCHMILIUHBI:

Pacrnipenenenne BuaoB yueOHOI paOOTHl U UX TPYAOEMKOCTH IO paszzesiam
JUCUUTUINHBI.
Pa3neinbl nMCIMIUIMHEL, H3ydaeMbIe BO 2 CEMECTpe

KonnuecTBo yacos
Ne
AynuTtopHas CamocrosTenbHas
pasne HaumenoBanwue pa3aenon
1 Bcero pabora pabora
JI 113 JIP
1 2 3 4 5 6 7
1. Mexanuka 20 4 8 4 4
5 MonexymsipHas Gpu3nKa u 10 9 4 2 2
TEPMOIUHAMHUKA
3. DNIEKTPUUECTBO U MAarHETU3M 19 4 8 4 3
4, Konebanus u BOIHBI 10 2 4 2 2
5. OnTtHka 12 2 4 2 4
6. OcHOBBI KBaHTOBOM (pU3UKH 10 2 4 2 2
7. OKk3aMeH 27 - - - -
Hmoeo: 108 16 32 16 17
2.3 Conep:kaHue pa3iejoB IMCHUIIMHBI
2.3.1 3anuaTHSs JEeKINOHHOI0 THIIA
HaumenoBanue dopma TEKyIEero
Ne Conepxanue pasaena
paznena KOHTPOJIS
1 2 3 4
1. Kunemaruka. Mexanuka. KunemaTtuka TOYKH. KomnokBuym
Jlunamuka OTHOCHTENBHOCTL JBIKEHHS. CHCTEMBI
orcueta. TpaekTtopusi, MepeMeleHue W
IIyTh. Cxopocts 51 YCKOpEHHE.
TaHreHMaNbLHOE u HOpMaJbHOE

yckopenne. KuHemaThka JBWKEHHS 1O
OKPY>KHOCTH. [JMHaMMKa maTepuanbHOMU
TOYKM U CUCTEMbI TOYEK. YpaBHeHUA
ABUXKeHMA. BTopol 3akoH HbloToHa B
anddepeHumanbHon dopme. LleHTp macc.
Teopema 0 AOBMXKEHMM UEHTPA Macc
cMcTeMbl. 3aKOH COXPaHEeHMA WMMMyAbCca.




Buapl cun. Cunbl TPeHuA.
lpaBUTaLMOHHbIE CcuAbl. [oHATME 06
WHEPTHOW U TPaBUTALMOHHOW  Macce.
[BuKeHne Kocmuyeckux Ten. lpuausel.
Ynpyrue cunel.

JvnHamuka

OVHaMnKa  maTepuanbHOM  TOYKM WU
CUCTEMbI TouYeK. YpaBHEHUA [OBUMKEHWUA.
BTopoW 3aKOH HbloTOHa B
anddepeHumnanoHom popme. LieHTp macc.
Teopema 0 [ABMXKEHUM UEHTpPa Macc
cucTemMbl. 3aKOH COXpaHeHuA WMMyAbca.
Buabl cun. Cunbl TpeHwuA.
paBuTaUMOHHbIE cuabl. [oHATME 06
WHEPTHOW U TPaBUTALMOHHOW  Macce.
[BunxeHne kocmuyeckmx Tten. [lpuanssbl.

Ynpyrue Cunbl. HeuHepuuanbHble
cucTembl  KoopauHat. [MpeobpasoBaHue
Manunnes. 3aKOHblI OBUXKEHUA B

HEMHEPUMANbHbBIX CUCTEMAxX KOOpAMHaT.
Cunbl nHepumn. Kopnonmcosa cumna. Ponb
cun  Kopuonuca Ha 3emne. Pabota u
sHeprua. Pabota. MoTeHuManbHble CUAbI.
KnHeTMyecKasa n noTeHUManbHasa SHeprus.
3aKOH COXpaHeHMA U  NpeBpaLeHus
SHeprum B mexaHuke.

Komnoxsuym

Konebanus u
BOJIHBI

KonebaHma ©n  BoAHbl. KuHemaTuKa
KonebaHuit. MapmoHuyeckoe KonebaHwue.
CmelleHMe, CKOPOCTb M YCKOpeHue npu
rapmoHmMyeckom KonebaHun. CnoxeHue
KonebaHMi € OAMHAKOBOM 4YacToToM W
OAMHAKOBO  HanpaB/eHHbIX.  BueHwus.

JdnHamuKa KonebaHui. Ynpyrue
KonebaHus. AnddepeHumansHoe
ypaBHeHMe CBOOOAHbLIX TAPMOHUYECKUX
KonebaHui. MaTtemaTnyecKkmm "

dU3NYECKMIA  MaATHUKKU.  3aTyxawouwme
KonebaHus. BblHYXAEHHblE KonebaHua wu
pe3oHaHc. Pe3oHaHC. Ynpyrve BOJHbI.
BonHbl nonepeyHble M NPOJOAbHbIE.
OnviHa BOJ/IHbI. CKkopocTb
pacnpocTpaHeHua BONMHbL.  dopmyna
berywen BONHblI. UHTeppepeHuMAa BOJH.
Croaune BONHbI. 3BYK. 3BYKOBble BOJIHbI.
PacnpocTpaHeHve 3ByKa B  TBepAblX,
XKUAKMX 1 ra3006pasHbix cpegax. AsneHune
Jonnepa.

Komnoxksuym




MonekynspHas
¢dusnka

MoneKynapHO-KMHeTMYEeCKan TeopuA.
OCHOBHOE  YypaBHEHWE  KUHETUYECKOM
Teopun ra3oB (gaBneHMe MOJIEKYN Ha
CTeHKM cocyaa). CpegHAa KUHETUYecKas
3HeprMa OAHOATOMHbIX MOJEKYN WU ee
cBA3b C  TemnepaTtypoi.  OnbITHoe
onpepeneHve cKopocTen MOJIEKY.
PacnpeneneHne mMonekyn Mno CKOPOCTAM
(pacnpepenenune Makcsenna).
PacnpegeneHue bonbumaHa 7
bapomeTpuyeckas ¢dopmyna. fABneHue
nepeHoca (guddysns, BHyTPeHHee TpeHue
M Ten1onpoBOAHOCTb).

KonnokBuym

TepmoanHamuka

MNepsoe Ha4vano TEPMOANHAMMUKM.
BHyTpeHHsAA 3Heprua. TennoTa u paborta.
Yucno cteneHeit cBo60abl MONEKYN. 3aKOH
paBHopacnpeseneHmn SHeprmu no
cTeneHAm cBoboabl. BHYTpeHHAA aHeprus
naeanbHoro rasa. Tena10emKocTu rasa npum
NOCTOSSHHOM  AaBfeHUM Un  obbeme.
AnunabaTnyecknia npotecc. PaboTa
naeanbHoro  rasa npwu Pa3NYHbIX
npoueccax. Btopoe Ha4vano
TEPMOAVNHAMUKMN. Obpatnmble 7
Heobpatumble npoueccbl. LUuKknnyeckue
npoueccobl. Unkn KapHo. KoadpduumeHt
nonesHoro pAemncrsmMa UuUukna KapHo w
APYrMX UMKAoB. IpaHMUbl MPUMEHUMOCTH
BTOpPOro Havana TEPMOANHAMUKMN.
PeanbHble rasbl. Cuna B3aMmoaencTsumA
Mmexay MOJIeEKYNaMN. N3oTepmbl
peanbHbIX rasoB. YpaBHEHWE COCTOAHUA
peanbHOro rasa BaH-pgep- Baanbca.
Mepexon, “3 rasoobpasHOro COCToAHMA B
Knagkoe. Hacblwawwme napbl M UX
cBoiictBa. KpuTuyeckoe coctosiHMe M ero
napameTpbl.

Komnoksrnym

DIIEKTPOANHAMUKA.
DNEeKTPUUYECTBO

JNeKTpoANHAMMKA. DNeKTpoCcTaTU4ecKoe
none. B3aMmogencTBUE INEKTPUUECKUX
3apAgos. Cucremol eanHuL, CH.
HanpaXeHHOCTb 3N1eKTpUYeckoro nons.
JInHMK HanpaxkeHHocTn. Teopema laycca-
OcTporpagckoro n ee cneactsunsa. Pabota
nepemelleHna 3apafa B 3/IEKTPUYECKOM
none. PasHocTb NOTEeHLMANO0B 7

Muckyccus o
pedeparam




noTeHumnan. DKBMMNOTEHUNANbHbIE
NOBEPXHOCTU. [pagmneHT noTeHumMana u ero
CBA3b C HaMNPAXEeHHOCTbIO. [POBOAHUKM B
SNEeKTPUYECKOM none. Ycnosua
paBHOBeCMA 3apA4oB Ha NPOBOAHMKAX.
DNeKTpoeMKoCTb. M10CKMI KoHAEeHcaTop.
JHeprna  3N1eKTPOCTAaTUYECKoro  nons.
AN3NeKTpUKM B 3N1EKTpUYecKkom none.
dnekTpuyeckuin  amnonb. [lNonapusaums
OV3NIEKTPUKOB. BeKkTop anekTpuyeckom
MHAOYKLUUN. Ananektpuueckume
BOCMPMUMUYMBOCTD U NPOHULLAEMOCTb.
MOCTOAHHbIN 3NEKTPUYECKUIA TOK. Cuna un
NNOTHOCTb TOKa. 3aKoH Oma B
anddepeHUnanbHom dopme.
dneKktpoasmKywas cuna (34C). 3akoH
Oma pna ydvactka uenm ¢ 34C n ana

NONHOW uenu. 3aBMCUMOCTb
COMPOTUBNEHUSA MeTannos oT
TemnepaTypsl. CBepxnpoBOAMMOCTb.

Pa3BeTBneHHble  37EKTpUYEeCKue  uenw.
Mpasunna Knpxroda. 3akoH Axxoyna-fleHua
B AnddepeHumanbHoi popme.

9HeKTpOMaFHeTI/I3M

MarHuTHoe none. B3ammopgeiicteme aByx
3/IeMEeHTOB  TOKa  (3akoH  Amnepa).
MHAYKUMA MarHMTHOro nond. 3akoH buo-
Caapa-/lannaca. MarHuTtHoe none
OJIVIHHOTO coneHounga. Oenctene
MArHMTHOro NonA Ha NPOBOAHMK U KOHTYP
C TOKOM. [lecTBME MArHMTHOrO MU
SNIEKTPUYECKOTO MOMEN Ha ABWMNKYLIMACA
3apaa. Cuna JSlopeHua. dneKTpoMarHnTHas
WHAYKUMA.  3aKOH  3N1EeKTPOMArHUTHOM
nHaykumm dapagesn. Mpasuno JleHua Kak
cneacTeme 3aKOHa COXPAHEHWUA 3SHepruu.

CamounHayKuuA. MHAYKTUBHOCTD.
B3anmounHayKkuma. MHAYKTUBHOCTb
OJMHHOTO coneHonaa. JHeprua

MarHMTHOro nonsA.

Komnoxksuym

Onrtuka. Bonaosas
OIITHKA

OnTMKa.  DNeMeHTbl  FreoMeTpPUYECKOM
onTUKKU. OCHOBHble  3aKOHbl  ONTUKMW.
MNonHoe oTpa)keHwue. MNoctpoeHune
n306parkeHnin B JIMH3aX M 3epKanax.
Abeppauunmn. OcHOBHble GOTOMETPUYECKNE
eaunHULbI. dnemeHTbI 3NEeKTPOHHOM
OMTUKM. NHTepdepeHums cgseTa.

Muckyccus o
pedeparam




KorepeHTHble NCTOYHUKN cBeTa.
OnTnyeckan pa3HOCTb xopaa.
NuTepdepeHumns cBeTa oT OBYX
KOrepeHTHbIX MCTOYHWMKOB WM crnocobbl ee
OCYLLECTB/IEHUA. NHTepdepeHumn B
TOHKMX NNACTUHKax. [lonocbl paBHOroO
HaKNOHa M MNONOCbl PaBHON TOJLMHbI.
Konbua HbtoToHa. [Aundpakuma ceeta.
MpuHUKMn MoireHca-PpeHens. 30HblI
®peHensa. [Oudpakuma PpeHena  Ha
KPYrn1OM OTBEPCTUM M KPYrN1OM 3KpaHe.
Oudpakumna dpayHropepa Ha ogHom

wenu. OndpakumoHHas peleTKa.
OndpakumoHHbIn  cnekTp. Aundpakuyua
PEHTIFEHOBCKUX nyyen Ha

KpUCTannmyeckon pewetke. dPopmyna
Bynbda-bparra.

2.3.2 3aHATHA CEMUHAPCKOI0 TUIIA

HanmenoBanue
paszznena

Coneprxanue pasjiena

®opMa TeKyLero
KOHTPOJIA

2

3

4

Kunematuka

Mexanuka. KunemaTuka TOUKH.
OTHOCUTENBHOCTD JIBHKEHHS. CUCTEMBI
orcuera. TpaekTopusi, nepeMenieHue U MyTh.
CxopocTh 1 yckopeHue. TaHreHIMaaIbHOe U
HOpMaJjbHOE yCKopeHne. Kunemartunka
JIBUYKEHUS 110 OKPYKHOCTH.

Komnoksnym

JnHamuka

OWHaMMKa  MaTepuanbHOM  TOYKU MU
CUCTEMbI TOYEK. YpaBHEHUA [OBUNKEHUA.
Bropoi 3aKOH HbloToHa B
anddepeHumanbHon dopme. LleHTp macc.
Teopema 0O ABMXKEHUM LEHTpPa Macc
CUCTEMbI. 3aKOH COXpaHeHMA WMMNyAbCa.
Buabl cun. Cunbl TpeHuA. NpaBUTALMOHHbIE
cunbl.  MNoHATME 06  MHepTHOM m
rPaBUTaLLUOHHOM macce. OBuxeHne
KocMuyecknx Ten. [Mpunuebl.  Ynpyrue
CUNbI.

Komnoksnym

Jnnamuka

HenHepunanbHble CUCTEMbI KOOPAMHAT.
MNpeobpa3oBaHue Fanunes. 3aKoHbI
OBUXXEHMA B HEMHEepUMaANbHbIX CUCTEMAX
KoopauHat. Cunbl nHepumn. Kopmonmcosa
cuna. Ponb cun Kopuonuca Ha 3emne.
PaboTa 7 3Heprus. Pabora.

Komnmoksuym




MoTeHuManbHble cuabl. KnHeTnyeckaa w
noTeHUWanbHasn aHeprua. 3aKoH
COXpaHeHMA W npeBpalleHna 3Heprum B
MeXaHuKe.

Mexannka
TBEPAOIO Tena

[BuxeHne TBEPAOTO Tena.
MocTynatenbHoeE, naocKoe n
BpallaTeNbHOE ABUMKEHWUA TBEPAOro Tena.
BpaweHne  TBepmoro - Tena BOKpYr
HenoaswM»HoOoM ocu. MOMEHT  CcuAbl.
MoMeHT nHepuunmn. YpaBHeEHME MOMEHTOB.
Teopema 0 nepeHoce ocei. 3aKoH
COXPaHEeHNA MOMEHTa umnynbca. MNoHATme
0 rmpockonax. PaboTta npu BpawLaTesibHOM
OBUXKEHUMN. KnHeTtnuyeckas 3Heprus
TBEPAOro Tesia Npu MJAOCKOM OBUXKEHUMN.
Oedopmauns Ten. Tunbl ynpyrmx
aebopmauuit. 3aKoH M'yKa ans
gebopmaumnii  pactaxkeHuMa W caswura.
JHeprus ynpyrou aedbopmaunm.
Anarpamma.

Komnoksuym

I'upponnnamuka

MexaHuKa UaKocren n rasos.
CKMMaemMoCTb  KMAKOCTeM U rasos.
CraumoHapHbIit noToK. [lone cKopocTen,
AMHUM M TpybKa TOKa. YpaBHeHUe
HepaspbIBHOCTU. YpaBHeHMe bepHynnn u
ero cnepcteus. MNogbemHas cuna Kpbina
camoneta. Bsaskoctb. JlamuHapHoe u
TypbyneHTHOE TeyeHus.

Konnoksuym

Konebanus u
BOJIHBI

KonebaHma n  BOAHbl. KnHemaTuKa
KonebaHmit. FapmoHM4yecKkoe KonebaHue.
CmelleHMe, CKOPOCTb M YCKOpeHWe npu
rapMmoHuMyeckom KosebaHun. CnoxeHue
KonebaHuit Cc OAMHAKOBOM YacToToON U
OAMHAKOBO  HaMpaBJ/IEHHDbIX. bueHuns.

AdnHamuka KoniebaHuit. Ynpyrue
KonebaHus. AnddepeHumanbHoe
ypaBHeHWe cBOOOAHbIX FAPMOHUYECKNX
KonebaHuii. MaTtemaTtnyeckmi n

dU3MYEeCKUIA  MasTHUKKU.  3aTyxatouwme
KonebaHus. BblHYKAEHHble KonebaHua U
pe3oHaHC. Pe3oHaHC. Ynpyrve BOJHbI.
BonHbl nonepeyHble M NPOAO/bHbIE.
[OnnHa BonHbl. CKOPOCTb pacnpocTpaHeHua
BOMHbl.  dopmyna  beryuwien  BOJIHbI.
NHTepdepeHumns BonH. CTosume BOJHBI.
3BYK. 3BYyKOBble BO/IHbl. PacnpocTpaHeHue
3BYKa B TBEPAbIX, *KUAKUX U Fa3006pa3HbIX

Komnoksuym




cpegax. Asnenne fdonnepa.

MonekynapHas
¢dusnka

MonekynapHoO-KMHEeTUYECKan Teopus.
OCHOBHOE  ypaBHEHME  KUHETUYECKOoM
TEOpUW Tra30B (AaBNEHME MOJIEKY/ Ha
CTeHKn cocyaa). CpepgHAs KUMHeETU4YecKas
3Heprns OAHOATOMHbIX MOJIEKY/l U ee
CBA3b C  TemnepaTypow. OnbITHOE
onpegenexHue cKopocTen MOEKY.
PacnpepeneHne monekyn Mo CKOPOCTAM
(pacnpepenexue Makcsenna).
PacnpeneneHue bonbumaHa "
bapomeTpuyeckas ¢opmyna. fBneHue
nepeHoca (anddysma, BHyTpeHHee TpeHne
N TenaonpoBOAHOCTb).

Komnoksuym

TepmoanHamuka

Mepsoe Hayano TEPMOAMHAMUKMN.
BHyTpeHHsA 3Heprua. Tennota u paborTa.
Yncno cteneHei ceobogbl MoNeKyN. 3aKOH
paBHopacnpeneneHma 3Heprum no
cTeneHam cBoboabl. BHyTpeHHAs aHeprus
nAaeanbHOro rasa. TennoemKocTu rasa npu
NMOCTOAHHOM  AaBneHuM U obbeme.
Aanabatmyeckni npouecc. Pabota
WAeanbHOro  rasa npwu Pa3NYHbIX
npoveccax. BTopoe Hayano
TEPMOANHAMUKN. ObpaTtumeble n
HeobpaTMmble npoueccbl. Lukanyeckme
npouecchbl. Lukn KapHo. KoadpdpuumeHt
nonesHoro Aenctems UuKna KapHo u
APYTUX UMKNOoB. paHuLbl NPUMEHUMOCTH
BTOPOro Ha4yana TeEPMOSMHAMUKMN.

Komnoksnym

TepMmoauHamuka

PeanbHble rasbl. Cuna B3aMmoaencTBmA
meXay monekynamu. Misotepmbl peasnbHbIX
rasos. YpaBHeHWe COCTOAHWUA peanbHOoro
rasa BaH-gep- Baanbca. [lepexog us3
ra3oobpasHOro COCTOAHMA B KUOKOE.
Hacblwatowme napbl M MX CBOMCTBA.
KpuTnyeckoe coctosiHne 1 ero napameTpbi.

KomnnokBuym

10.

DIIEKTPOAMHAMHKA

DNeKTpognHammuKa. DNeKTpocTaTUvecKoe
none. B3aumopgencrene 3NEKTPUYECKUX
3apALoB. Cucrembl eomnHuy, cu.
HanpaXeHHOCTb 3/IeKTPUYECKOro nons.
JInHnK HanpaxeHHocTn. Teopema laycca-
OcTporpagcKkoro u ee cneacteus. Pabota
nepemeLLeHnA 3apaga B 3NEKTPUYECKOM
none. PasHocTb NnoTeHLUMaNoB n

Juckyccus 1o
pedeparam




noTeHumMan. DKBMMNOTEHUNANbHbIE
NOBEPXHOCTU. [paaMeHT NoTeHUMana n ero
CBAA3b C HANpPAXeHHOCTblo. [MPOBOAHUKK B
3NEeKTPUYECKOM none. Ycnosua
paBHOBECMS 3apAAOB Ha MNPOBOAHWMKAX.
DNeKTPoeMKOoCTb. [1/10CKMIN KoHAEHcaTop.
DHeprna  3/IeKTPOCTATUYECKOro  MOAA.
OVN3NEKTPUKN B  3/IEKTPUYECKOM noJie.
dnekTpuyeckuin  gunonb. Monspusauua
AV3NEKTPUKOB. BeKTop  3/1eKkTpuyeckomn
MHAOYKUUN. OnaneKkTpuyeckme
BOCMPUMMYNBOCTb U MPOHMULAEMOCTb.

11.

DNEeKTPUIECTBO

MOCTOAHHDBIN 3NEKTPUYECKM TOK. Cnna u
NAOTHOCTb TOKa. 3aKoH Oma B
andodepeHumnanbHom dopme.
dnekTpoasmkywan cuna (34C). 3akoH Oma
AnA ydactka uenu ¢ 34C n gna nonHowm
uenu. 3aBUCMMOCTb CONpPOTMBNEHUA
METaNNos oT Temneparypsol.
CBepxnpoBOANMOCTD. PasBeTBneHHble
aneKktTpuyeckne uenu. Mpasuna Kupxrooda.
3aKoH Jxoyna-JleHua B
andodepeHumnanbHom popme.

Komnoksnym

12.

Marznerusm

MarHuTHoe none. B3ammopgencrteue AByx
3IeMEeHTOB  TOKa  (3akoH  Amnepa).
MHAYKUMA MArHUTHOro nona. 3akoH buo-
Casapa-/lannaca. MarHuTtHoe none
OJIMHHOTO coneHonaa. Oenctene
MarHMTHOro NOJIA Ha NPOBOAHUK U KOHTYp
C TOKom. [eiicTBME  MArHUTHOTO W
3NEKTPUYECKOTO NOAEN Ha ABUXKYLWMIACA
3apAaa. Cuna JlopeHua. NeKTPoOMarH1MTHas
MHOYKUMA.  3aKOH  3/IEKTPOMarHmTHOM
nHaykumn ®apapged. MNpasuno JleHua Kak
CNneacTBMe 3aKOHA COXPAHEHUS 3HEPTrUu.
CamounHayKuma. MHAYKTUBHOCTb.
BzanmounHaykuma. MHAYKTUBHOCTb
OJIMHHOTO coneHonaa. DHeprus
MarHMTHOro noJss.

Komnoksuym

13.

DIJIEKTPUYECTBO

MepeMeHHbI TOK. KBasucTaumoHapHble
TOKMU. MNonyyeHue CMHYCOUAANbHOrO
nepemeHHoro Toka. 3akoH Oma gns uenen
nepemMeHHOro  TOKa o OMUYECKNM
COMNPOTUBJIEHUEM, €MKOCTbIO,
WHOYKTUBHOCTbIO (meTon,  BEKTOPHbIX
anarpamm).  MoLWHOCTb  NepeMeHHOoro

Juckyccus no
pedeparam




TOKa. dneKTpuyeckme KonebaHus.

KonebaTtenbHbln KOHTYp.
AnddepeHumnansHoe ypaBHeHMe
COBCTBEHHbIX 3/1EKTPUYECKUX KOoiebaHui B
KOHTYype. Pe3oHaHC HanNpAXeHUN.

[JO6pPOTHOCTb KOHTYpPA. INEeKTPOMArHUTHoe
nosne. OCHOBHble MNOJIOXEHNA Teopuu
MakKkcsenna. BuxpeBoe 3aeKTpuyeckoe
none. Tok cmeweHna.  YpaBHeHue
MakcBenna B  MHTerpanbHom ¢opme.
CBolicTBa 3/IEKTPOMArHUTHbIX BOJIH. LLUKana
3N1eKTPOMATHUTHBIX BOJIH.

14.

Onruka

OnTMKa.  dnemeHTbl  reomeTpuYecKom
onTMKU. OCHOBHble  3aKOHbl  ONTUKMW.
MNMonHoe oTpaXkeHue. MNoctpoenune
n3obpaxKeHNUn B JIMH3aX W  3epKanax.
Abeppauunn. OcHoBHble doTOMETPUYECKNE
eAnNHULbI. dnemeHTbI 3NEKTPOHHOM
ONTUKMU.

Komnoksnym

15.

BosHoBas ontuka

NUHTepdepeHuma ceeta. KorepeHTHble
WCTOYHMKM cBeTa. OnTuyeckas pPasHOCTb
xopa. WHTepdepeHumsa cBeTa OT ABYX
KOrepeHTHbIX MCTOYHMKOB M Cnocobbl ee
ocyuiectsneHua. MHTepdepeHUns B TOHKUX
NNACcTUHKAxX. MoN0Cbl PaBHOrO HaK/IOHA U
nosocbl  paBHOM  TonwmHbl.  Konbua
HbtoToHa. [Oudpakuma ceeTa. [puHUUN
MoireHca-PpeHenna.  30HbI ®peHens.
Ondpakuma  PpeHena Ha  Kpyriom
OTBEPCTUM U KPYrIoM 3KpaHe. Judpakumsa

®payHrodpepa Ha oAHoM Lenu.
OndpakumoHHasn pelleTKa.
OAndpakumMoHHbIM  cnekTp.  Audpakuma
PEHTreHOBCKMX nyyen Ha

Kpuctannmyeckon  pewetke. dopmyna
Bynbda-bparra.

Komnoksnym

16.

BossoBas ontuka

Monapusauma cBeTa. EcTecTBEHHbIN MU

NonApPU30BaHHbIN CBeT. CteneHb
nonapusauunmn. MNonapusatop 7]
aHanunsaTop. 3aKoH Mantoca.

MNonapusauma npu OTpa*KeHum u
npenomneHun. 3akoH bptoctepa. [lBoliHoe

NyyenpenomneHue. MonAapusaunoHHble
npucnocobaeHuns. MoHATHe 06
NHTepdepeHLUN NoNAPU30BAHHbIX

CBETOBbIX BOJIH. NckyccTBeHHas

Konnoksnym




aHusoTponua.. TennoBoe  U3NyyYeHwue.
PaBHOBecHOe nsnyyeHue. 3akoH Kupxroda.
ABCONMIOTHO YepHoe Teno. 3aBUCMMOCTb
McnycKkaTenbHoM cnocobHocTn abcontoTHO

YepHOro Tena OT [AJIMHbI BOJIHbl. 3aKOH
CredaHa-bonbumaHa.

17. KBanToBas ontuka| B3ammopgeictsve cBeTa C BELLECTBOM. Jluckyccust 1o
Oucnepcna. 3aBUCMMOCTb  MNOKasaTens pedeparam
npenomneHva  OT  AJIUHbI BOJIHbI.

HopmanbHaa M aHOManbHaa Aucnepcua
cBeTa. BHewHun poTtoadpdekT. YpaBHeHme
dHWTeNHa ana ¢otoadodekxTa.
2.3.3 JlabopaTopHble 3aHATHSA
Ne Haumeroane HaumenoBanue nabopatopHbsix padboT Popwma Teky1uero
paszznena KOHTPOJISI
1 2 3 4
1. Mexanuka N3YYEHUE 3AKOHOB Otuér no
BPAIIATEJIBHOTI'O JIBMXKEHUA 1a00paTOPHBIM
paboram
2. Mexanuka ONPEJEJIEHUE YCKOPEHUA OTtuér mo
CBOBOZHOI'O ITAAEHUA C 1a00paTOPHBIM
[MOMOUIBIO OBOPOTHOI'O pabotam
MASTHUKA
3. Mexanuka OIMIPEJEJIEHUE YCKOPEHUA OTtuér mo
CBOBOZAHOI'O ITAAEHUMA I1PU 1a00paTOPHBIM
[MOMOILIN MATEMATUYECKOI'O paboTtam
MASTHUKA
4. MexaHuka [IPOBEPKA TEOPEMBI IIITEMHEPA OTt4ér 1o
1a00paTOPHBIM
pabotam

5. MexaHnka OITPEAEJIEHUE JUHAMUWYECKOI'O Ortuér 1o

MOJVJIA CABUT'A 1a00paTOPHBIM
pabotam

6. Mexanuka BbIUMCJIEHUE OFLEMOB U Otuér no
ONPEJEJIEHUE ITVNIOTHOCTHU TEJI 1a00paTOPHBIM

pabotam

7. MonexyinspHas OIIPEJAEJIEHUE KOOOOUIINUEHTA Ot4ér no

¢duznka BHYTPEHHEI'O TPEHUA XXNJIKOCTHU 1a00paTOPHBIM
ITO METO/1Y CTOKCA paboTam
8. Monexynsapras | OIPEJEJEHUE YHUBEPCAJIbHOU Otuér no
dusmka I'A30BOM IOCTOSHHOM U 11a6oPaTOPHEIM
MEXAHUYECKOI'O DKBUBAJIEHTA pabotam
TEIUIA METOAOM M30BAPHOI'O
PACHIMPEHN A
9. MonekyngpHas OIIPEJAEJIEHUE KOOODOUITNEHTA Otuér o
¢duznka ITOBEPXHOCTHOI'O HATAXKEHUW A 1a00paTOPHBIM
KUAKOCTU 10 METOY paboram
MAKCHUMAJIBHOT'O TABJIEHUW S B




ITY3bPBKE

10. MonekynsapHas OIIPEJEJIEHUE BJIAXKHOCTHU Otuér no
¢buzuka BO3IYXA 1a60paTOPHBIM
paboram
11. MonexynspHas OITPEJEJIEHUE OTHOILEHW A OTtuér mo
¢dusnka VJIEJIbHBIX TEIIJIOEMKOCTEN 71a00paTOpPHBIM
METO/IOM KJIEMAHA U IE30PMA paboram
TEIINIOEMKOCTb
12. MonexynspHas OITPEJEJIEHUE PAJINYCA OTtuért mo
¢duznka KATIIMJIJIAPOB 71a00paTOPHBIM
pabotam
13. DNEeKTPUUECTBO N3YUEHUE PE3OHAHCA Otuér no
HAIIPSDKEHMI B LIEIIA 71a00paTOPHBIM
I[TEPEMEHHOI'O TOKA paboram
14. DNEeKTPUYECTBO V3MEPEHUE COSop B LIENH Otuér no
MIEPEMEHHOT'O TOKA 11abopaTopHEIM
pabotam
15. Dnextpuuecto | U3MEPEHUE DJIEKTPOJIBIDKYIIEN Otuér 1o
CUJIbI UCTOYHUKA METOI0OM 1a00paTOPHBIM
KOMITEHCAIIMU paboram
16. Marnetusm OIIPEJEJIEHUE OTtuért mo
OTHOCHUTEJIbBHOMMAT'HUTHOM 11aGopPaTOPHBIM
[MPOHULIAEMOCTU MATHETUKOBC paboram
I[TOMOIIBIO MOCTA MAKCBEJIJIA
17. Anextpuuectso | U3YUEHUE PABOTHI JIEKTPOHHOU Otuér no
JIAMIIbI 1a00paTOPHBIM
pabotam
18. ONEeKTPUYECTBO NCCIIEJOBAHUME Otuér no
[TOJIYITIPOBOAHMKOBBIX 1a00paTOPHBIM
BBITIPSIMUTEJIEN pabotam
19. Orntuka OIMIPEJEJIEHUE I''TABHOI'O OTtuér mo
OOKYCHOI'O PACCTOAHUA 1a00paTOPHBIM
OIITMYECKMNX CUCTEM paboram
20. OnTuka N3YYEHUME BHEIIHEI'O Otuér no
OOTODDODEKTA.CHATUE 71a00paTOpHBIM
BOJIbTAMITEPHOU pabotam
XAPAKTEPUCTHUKU
I'’ABOHAIIOJIHEHHOI'O
OOTOBJIEMEHTA
21. Onrtuka I[TPOBEPKA 3AKOHOB OBPATHBIX Otuér no
KBAZIPATOB C ITOMOIIbIO 1a00paTOPHBIM
OOTOSJIEMEHTA pabotam
22. Ontuka OITPEJIEJIEHUE TTOKA3ATEJIA Otuér mo
ITPEJIOMJIEHHMA CTEKJIA C 1a00paTOPHBIM
IMTOMOIIBIO MUKPOCKOITA pabotam
23. OnTHka N3YUEHUE CIIEKTPA PTYTU C OTtuér no
I[TOMOIBIO CIIEKTPOCKOITA 1a00paTOPHBIM
pabotam
24, Onrtuka M3YUYEHUE OIITUYECKOU TPYBbI Otuér no

1a60paTOPHBIM
pabotam




2.3.4 IIpumepHasi TeMaTHKAa KyPCOBBIX padoT
He npenycmoTrpensr

2.4 Ilepeuenn Y4€eOHO-MeTOAUYeCKOro o0ecmeyeHus A
CAMOCTOAITEIbHOI PAa00THI 00Y4aIONIUXCS 10 JUCHUIITIMHE (MOTYJII0)

HepequL y‘le6HO-MeTO,Z[I/I‘ICCKOFO obecrieyeHus JUCHUIIIIMHBI I10

HaunmenoBanue o
No BBITIOJIHCHUIO CAMOCTOATCIIbHON paGOTBI
pasznena
1 2 3
25. Mexatunka, 1.CaBenneB 1.B. Kypc o6meit ¢pusuku. T. 1-4.

MOJICKYIAPHAT |Mexanuka. MomnekynsipHas (pu3nuka. DIeKTPUIECTBO U

Pusnka, MarHeTusM. Ontuka. ATOMHas U sjepHas ¢pusuka. M.:
SJICKTPHUYECCTBO,
MATHETH3M, KnoPyc, 2012.
ONITHKA, ATOMHAS 2. Tpodumona T.U. Kypc ¢puszuku: yued. mocodue
u agepnas  |[Ju1s By30oB] / T.U. Tpodumona. — M.: Axagemus, 2010.
¢duznka

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

[Ipu peanuzanuu y4eOHON pabOTHl MO AUCIUIUIMHE «(DU3UKA» C LEJIbIO
dbopmupoBaHus pa3BUTHS TPO(ECCHOHATBHBIX HABBHIKOB OOYyYalOlmUXcsi W B
coorBeTcTBHM ¢ TpeboBanusiMu PI'OC BIIO mo HampaBieHHIO IOATOTOBKH
OakaliaBpa peaqu3yeTcsi KOMIETEHTHBIN MOAXO0 ] U MPEAYCMOTPEHO UCIIOIb30BaHUE
B y4eOHOM TMPOIIECCE€ aKTUBHBIX U WHTEPAKTUBHBIX (HOPM MPOBEICHUS 3aHATHI:
JIETIOBBbIE WUTPBI, Pa300p KOHKPETHBIX CHUTyaIluid, MCHUXOJIOTHUYECKHUE W Hay4YHbIC
TPEHUHTHU, BCTPEUYM C BEAYIIMMHU YUYEHbIMU (PU3UKAMU, OpraHU3aIus MyOIuYHBIX
JeKLIM, BHEayAUTOpHas paboTa B HayyHOH OMONMOTEKE, MacTep-KIacChl
AKCIEPTOB U CHEIUATUCTOB.

VYienpHBIA BeC 3aHATUN, MPOBOJMMBIX B HWHTEPAKTUBHOW (opme 110
mucuumnae «Puszmkay cocrtaBisteT 30%. 3aHATHA JIEKIMOHHOIO THIIA IS
COOTBETCTBYIOIIMX IPYII CTYJIEHTOB COCTABIISIOT 50% ayIuTOpHBIX 3aHATHUH.

[TpoMexKyTOUHBI KOHTPOJIb YCBOCHHUSI Marepualia OCYILIECTBIISIETCS YEpe3
BBITIOJIHEHHE CaMOCTOSATEIBbHBIX pabor, TECTUPOBAHHUE, osmII-o1poc,
OKOHYATENbHBIM KOHTPOJIb — DJK3aMeH. TpeOoBaHUS K YPOBHIO OCBOCHUS
COJIEpKaHMs Kypca 3aKJIFOYaeTCs B CTPOTOM BBIMIOJIHEHUH YaCOBOM HArpy3Ku IO
TEMaM ITyTeM BBITIOJHEHUS JIEKIIMOHHBIX, J1a00paTOPHBIX 3aHITHI, HAMMMCAHUH TI0
MPEIOKEHHBIM TeMaM pedepaToB, CaMOCTOSTENBHBIX PA0OT U cllaue dK3aMeHa.

4. OueHoYHbIE CpeACTBA AJsl TEKYLIero KOHTPOJS YCIeBAeMOCTH H
NMPOMeKYTOUHOI aTTecTaluu

4.1 ®oH OLIEHOYHBIX CPEACTB IJIfl IPOBeleHUs TeKyllel aTTecTaluu
Tekymui KOHTPOJIb:
— KOHTPOJIbHBIE BOIIPOCHI IO pa3jienaM yueOHOM MpOorpaMMbl;
— TECTUPOBAHMUE;
— 3aIMTa JJabopaTOpHBIX PadoT.



[IpomMeKyTOUHBIM KOHTPOJIb:
— MEKCECCUOHHAs aTTECTaLMS.
HNTOTOBBIN KOHTPOJIB:

— DK3aMEH.
Tect Nel
1. I'py3 Ha npyXKUHE COBEPILIAET 3aTyXarolne KojieOaHus B BA3Kol cpeae. Kak
U3MEHUTCS CO BpEMEHEM IEPHO/] KoJieOaHuil rpy3a?
2. Yro Ha3pIBaeTCs IMPHUBEACHHOM JUIMHOM  (U3MYECKOrO0  MasTHUKA?
[TocTosiHHa 1 OHA?
3. B ueM oTnnume KpyTWIBHBIX KOJIeOaHM, OT KOJICOaHHA (PUINIECKOTO
MasiTHUKA?
4. Cohopmynupyiite Teopemy Ll telinepa?
5. I[louemy MmaTemMaTHUECKMH MaATHHK SIBIIIETCS  YaCTHBIM  CIy4Yaem
($uznyecKoro MasiTHUKa?
Tect No2

1. OOBACHUTE MEXaHNU3M BO3HUKHOBEHUS BSI3KOCTHU B KUJIKOCTH?

2. Kak m3mensiercst KoahPHUITMEHT BSI3KOCTH ¢ U3MEHEHHEM TEeMITepaTyphl y
KUJKOCTEN U y ra30B?

3. KakoB ¢usmnueckuii cMbICl YHHUBEpPCAJbHOM Ta30BOMl MocTosiHHOW? B
Kakux (QyHJaMEHTAIbHBIX YPABHEHUSIX OHA BCTpedaeTcs?

4. Kakue BuAbI TEIJIOEMKOCTH HCIIOJIB3YIOT B MOJIEKYJISIpHOU (pusmke st
XapaKTepUCTUKHU ra3oB?

5. JlaifTe onpeneneHusi HOHATUSM: TOUKA POCHI, OTHOCUTEIbHAS BJIaXKHOCTb,
a0COJIOTHAS BJIAXKHOCTh?

JloMamHsAs KOHTPOJIbHasA padora Nel

1. DnekTpoH BIeTacT B MarHuTHoe moiie By mnepneHauKkyaspHO
CWJIOBBIM JIMHUSIM MHIYKLIHMH CO CKOpPOCThIO Vo M Bpamaercs Io
Kpyry. Ha ckoibko HM3MEHUTCS paauyC Kpyra, €cCiIu CKOPOCTh
AJIEKTPOHA YBEJIMYMUBAETCS B 2 pa3a

2. Ilo mapannenbHBIM TIPOBOJAHUKAM IIMHON L, KOTOpBIe HAXOASATCS Ha
paccrosinuu Rg tekyt Toku. Hackonbko u3MeHutcs cuia Ammepa,
€CJIM PACCTOSIHUE MEXY IPOBOJHUKAMH YBEIUUMUTCS B 2 paza?

3. Ilo conenouny, kotopsiii umeer N BUTKOB u anuHy L, Teder Tok .
Hackonbko HM3MEHUTCS MArHUTHOE TIOJIE COJIEHOWJIA, €CIU YHCIO
BUTKOB yBennuuioch B 10 pa3, a qiuuHa mpu 3TOM yMEHbIIMIACh B 2
pasa.

JloManIHAs KOHTPOJbLHas padora Ne2

1.

2.

OueHnTh Maccy 3JEKTPOHA, €CIIM BCA €ro Macca JKBUBAJICHTHA JHEPTHUU
3JIEKTPOMArHUTHOTO TOJIs?

OnpenenuTh  HauOONBIIMKA  TOPSIIOK ~ CHEKTpPa, KOTOPBIM  MOMKET
oOpa3oBbIBaTh JudpakimoHHas pemnietka, umeromas 500 mrpuxoB Ha 1
MUWJUIMMETP, €CAW JJIMHA BOJHBI mnazatromero csera 590 Hm. Kakyro
HanOOJIBIITYIO JUTMHY BOJIHBI MOKHO HAOJIFOIAaTh B CTIIEKTPE 3TOM PeIIeTKH?
Ha mudpaknuonnyro pemerky mmHou 1 cM, comepxamiyto 500 mTpuxos,
HOPMAaJbHO K €€ IMOBEPXHOCTHU IaJJaeT MOHOXPOMATHYECKUN CBET C JIIMHON
BoiHbl 440 w©M. Halitu HaumOonpmui MOPSIIOK  ITHU(PPAKIIMOHHOTO
Makcumyma?



IIpuMepHbIe TeMbI pedepaToB MO pasaeaaM IMCUUIIIMHBI
1. MaruuTtHO€e noJie 3eMIIu.
2. IlpunuBBI U OTIIUBBIL.
3. ®dusnueckne OCHOBBI TEOPUU KOJIEOaHUH.
4. MopaenupoBanue (pU3HMUECKUX MPOIECCOB B JTaHIIa(TaXx.
5. BnusiHME M3ydeHHUs JIEKTPO-MAarHUTHOTO 3arpsi3HEHUSI OKPYKAIOIIEH CPeIb
Ha )KU3HEAEATEIbHOCTh OPTaHU3MOB.

4.2 ®oHI OUEHOYHBIX CPEACTB /Jsi NPOBEAEHUS NPOMEKYTOYHOI
arTecTaluu
KonTpoabHbIE BONPOCHI
1.OcHognble 3aKOH MexaHuku 015 epaujarowezocst meaa. Teopema [llmetinepa.
2.Ilonamue momenma unepyuu meida.
3.3akonvl Hetomona 6 oughghepenyuanvroii hopme.
4.3axonbl coXpaneHusi 8 MexaHuxke.
5.Buowl deghopmayuii u ux xapaxmepucmuxu.
6. Kunemamuyeckue coOomuoueHus 8 NPAMOIUHEUHOM OBUNCEHUU.
7.Kunemamuxa epawyamenbHo20 08UNCEHUS.
8.Momenm cunwi. Ilpasuno momenmos.
9.1]enmp macc u e2o npakmuieckoe onpeoeeHue.
10.Kunemuueckas sHepeus 6pawarouie2ocs meida.
11./[susicenue men 6 noje mscomeHus.
12. Xapaxmepucmuxu Kon1ebamenbHO20 0BUNCEHUS.
13, Jlsuoicenue epy3za na npysscute. Pewenue ouggepenyuanvroco ypaeHerus.
14.Memoowt cnodxcenus KoaeOauui.
15.3axon Cmoxca.
16.Ypasnenue bepnynnu u eco unmepnpemayus.
17.Brascrnocms 8030yxa. Touka pocbi.
18.OkcnepumenmainbHhbie 2a308ble 3a4KOHbL.
19.0cHosnoe ypasnenue MKT u eco gpopmynol.
20.Pacnpeodenenue borvymana u Maxcesenna.
21.Paboma 2a3a.
22.]1lepsoe Hauano mepmoOUHAMUKU U €20 NPUNONHCEHUE K UZONPOYECCAM.
23.Aouabamuueckuii npoyecc.
24.11 u 11l 3axonvr mepmoounamuxu.
25.Peanvuvie eazvi. Kpumuueckue cocmosauus.
26.3axoHbl nepenoca.
27.Ypasnenue Ban-oep-Baanvca.
28.1losepxHocmuoe Hamsadicenue HCUOKoCmu.
29.Kanunnspnvie a6nenus.
30.38yko6vie 601HbL
31.2nexmpuueckue 3apaovl. /lea poda 21ekmpuieckux 3apsa0os. IKCnepumeHmol,
noomaeepoicoaroujue cyuecmeaosanue c60000HbIX 3apsi008.
32.3axon Kynona 6 6ekmopnom guoe 0Jist moueunsix 3apsao0os. [Jusnekmpuieckas
NPOHUYAEMOCTb GeUiecmaa.



33.Ilonamue 06 snekmpuyeckom none. Hanpssiceénnocmo 51eKmpuiecko2o nois
MoueuHo20 3apsod.

34.Teopema I ayca. [lomox eekmopa nanpsxcénnocmu. Ilpumepol pacuéma
HanpANCEHHOCMU INIeKMPUYECKUX NOJIEl.

35.llomenyuan xax s3HepeemuiecKkas Xapakmepucmura 3J1eKmpuiecKozo noJisl.
Paboma snekmpocmamuueckux cun 8 21eKkmpuieckom noJe.

36.2nexkmpuueckas Ounob 8 0OHOPOOHOM U HEOOHOPOOHOM DJIEKMPUYECKOM NOJIe.
37 Asnenue nonapuzayuu oudsexkmpuxos. Ilonsapuzayuonnsle Xxapaxmepucmuxu.
38.2nexmpoémrxocms men. Konoencamopuol.

39.1locmosnHblil 21ekmpudeckuti mox. Xapakxmepucmuky K8a3sucmayuoHapHo2o
9N1EeKMpU1ecKo2o moKd.

40.3axon Oma 0ns yuacmka siekmpudeckou yenu 8 oughghepenyuanvrou gopme.
41.9./1.C. ucmoynuxa moxa. Cmopounue cuil.

42.3axon [xcoyna-Jlenya.

43.3axon Kupxezogha onsa pazeemenénuvix 21eKmpuieckux yene.

44.3axon Oma 0151 NOTHOU Yenu ¢ HeCKOJIbKUMU UCTOYHUKAMU MOKA.

45.3axon Dapades 0ns 21eKkmpou3a.

46.Macnumnoe nose u e20 XapaxKmepucmuxu.

47.3axon Amnep. Cneocmeaus.

48.3axon buo-Casappa-Jlannaca u e2o npumenerue K pacuémy uHOYKYuu
00HOPOOHO20 U HEOOHOPOOHO20 MACHUMHBIX NOJELL.

49.Cuna Jlopenya. Cneocmausi.

50.Aenenue snexmpomacnumuou unoykyuu. Onvim dapaoes.

51.Ilomok 6éekmopa MacHUMHOU UHOYKYUU. 3aKOH INeKMPOMASHUMHOU UHOVKYUU.
IIpasuno Jlenya

52.Aenenue camounoykyuu. Koagpguyuenm camounoykyuu.

53.3axon Oma 01 yenu nepemenHo20 moka ¢ NOJHbIM UMHEOAHCOM.
54.1lepemennviii mox. /leiicmeyiowue 3Ha4eHusi nepemenHo20 MmoKa 6
HANPAICEHUSIX.

55.Mownocmw 6 yenu nepemenHo2o moka. Cos ¢

56.0cnosnvie 3axonvl ceomempuyeckou onmuxu. Ilpunyun Oepma.

57.3axon nonnozo enympenne2o ompasicenus. 1lpedenvhuiii Y201 noaiHo2o
BHYMPEHHE20 OMPANHCEHUS.

58.@opmyna moukou nun3bl. Pacuém onmuueckou cuivl 1UH3 pasiuyHoul
KOoH@uaypayuu.

59.Heoocmamku onmu4eckux cucmem: cgpepuueckas adbeppayus, acCmuemMamusm,
OUCmopcusi, Koma, Xxpomamuyeckas abeppayus u ux ycmpaHenue.
60.1locmpoenue usobpasxcenus  buonocu4eckom mukpockone. Maxkcumanvroe
yeenuyeHue MUKpOCKONA.

61.Bonnosas u KOpNycKyIapHas npupooa céema. IKCnepumMeHmbl,
noomeepacoaroujue KAHMOoBYIo U 80JIHOBVIO NPUPOOJY ceema.

62.Onmuueckue XapaxmepucmuKku eujecmea (Cnekmpul HO210UeHUsl,
ompabdicenus, nponyckanus). 3akon byeepa-Jlambepma.

63.Bzaumooeticmsue ceema c gewecmeom. Hopmanvnasa u anomanvuas
oucnepcusl.

64.CnekmpanvHas niomHocms 3nepeemuyeckou ceemumocmu. Cnekmp usnydenus
abCoNOMHO 4epHo2o meia.



65.3aKkonbl u u3LyYeHUs abCONIOMHO YepHO20 meid.

66.Unmeppepenyus ceema. Kocepenmuule ucmouHuxu.

67.0nvim FOnea u @penoesi.

68.46nenue 0601iHO20 yUenperoMIeHUs.

69.Konvya Hvtomona kak npumep unmepgepenyuu 8 OmpaxceénHom u
nPOXooseM ceeme.

70.Unmepghepenyusn 6 mouKux niéHKkax.

71./ludppaxyus ceema. Ycnosue 603HUKHOBEHUSA OUPPAKYUOHHBIX KAPMUH.
72. lugppaxyus Ppenoens.

73. lugppaxyus Ppayueoghepa.

74.Aenenue nonapusayuu ceema. Ecmecmeennulil u NOAApU308anHblLL c8em. 3aKOH
Manioca.

75.Brewnutl u enympennuti pomosapgexm. Ypasnenue Siinuwmerina.
76.2Kcnepumenmol, 00KA3bl8aOWUe Cyuecmeosanue 31eKmpuyecko2o 3apaoa
BHYMPU AMoMa.

77.Mooenu amoma no Tomcony u Pezengopoy.

78.Keanmosvle nocmynamwl bopa.

79.1'unomesa oe bpoiina. Bonanogvie ceoticmea yvacmuy seujecmaa.
80.J1azepui. [Ipunyun oeticmeus nazepa.

81.Cocmas sdpa. Hzomonui.

82. Ecmecmeennas paouoakmueHoCmy. 3aKOHbl pa0uoaKkmueHo20 pacnaod.
83./l0epuvie peakyuu. TepmosodepHuvle peakyuu.

84.Duepeus cea3u yacmuy 6 sope.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4YeOHOH JHUTEPaTyphbl,
He00X0UMOIi 1JI1 OCBOECHHUS TUCIMILIMHBI (MO1YJIA)

5.1 OcHoBHas nuTeparypa:

1.CaBenwseB U.B. Kypc obmieti hpuzuku. T. 1-4. Mexanuka. MosexkynsipHast
busmka. DneKTpudecTBO U MarueTu3M. Ontuka. AToMHas U sjepHas ¢puszuka. M.:
KnoPyc, 2012.

2. Tpodpumona T.U. Kypc ¢usuku: yued. mocodue [nmns By3zos] / T.A.
Tpodumona. — M.: Axagemus, 2010.

5.2 JlonosHUTEBHAS IATEpATYpa:

1. Kypc ¢usuku : Yuedbnoe nocodue st By3oB / A. A. [letnad, b. M.
ABopckuit. — 6-e u3z., crepeorun. — M. : Akagemusi, 2007. — 719c. : Tabun., ui. —
(Briciee oOpazoBanue).

2. PemuzoB A.H. Kypc pusuku: yaeOHUK 1)1 cTyAeHTOB By30B / A.H.
PemuzoB, A.A. Iloranenko. — M.: [Ipoda, 2004.

3. ®pum C.3. Kypc o6mieit ¢puzuku: yueonuk: [B 3 1.] / C.D. Opum,

A.B. Tumodeena. T.1. dusnueckre 0CHOBbI MeXaHUKU. MoJekynsapHas pusuka.
Kone6anus u Bomusl. — CII0.: [u ap.]: Jlans, 2007.

4. Tpopumona T.1. CoopHUK 33124 110 KypCy GUBHKHU C PEMICHUSIMH: Y4eO.
nocobue ais By3oB / T.W. Tpopumona, 3.I'. [TaBioBa. — M.: Bricias mikorna,
2004.



5. CasenbeB U.B. Kypc o6mieit puzuku: yued. mocodue 11t By30B: B 5 KH. /
— M.: Actpenb: ACT, 2005.

6. Bonpkenmreiin B.C. COopHuk 3aa4 1o o0uieMy Kypey Gbus3uku /
B.C. Bonbkenmreitn. — CII0.: Kamwxknbiit mup: [I[Ipodeccus], 2008.

6. Ilepeuenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANUMOHHON CeTH
«HTEpHEeT», HEOOXOAUMBIX IJIS OCBOCHHS TUCHUILINHBI (MOLYJIs1)

http://window.edu.ru/ (EnuHoe okHO nocTyrma kK 00pa3oBaTeIbHBIM
pecypcam).

2. http://www.edu.ru/db/portal/sites/res page.htm (DenepanbHbIit
o0pa3oBaTeNbHBIN TOPTA).

3. http://www.scintific.narod.ru/literature.htm (Karamor Hay4HbIX
pecypcoB).

4. http://www.sci-lib.com/ (bosbIiast HayuHast OnOIMOTEKA).

5. http://www.en.edu.ru/catalogue/312 (Paznen «MosnekyisipHas pusvka u

TCPMOINHAMUKAY ECTGCTBGHHO-Hay‘-IHOFO O6pa3OBaTCJIBHOFO HOpTaHa).

6. http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm

(Pazmen mo MosekynsapHO# pu3MKe U TEPMOJMHAMUKE Y4eOHO-00pa30BaTeIbHOMN
bu3nKko-MaremaTuuecko oudmuoreku caiita EQWorld).

7. http://physics-lectures.ru/ (JIekiuu mo ¢pusuke s BY30B).

8. http://www.ph4s.ru/book ph ob termo.html (Pa3aen

«TepmonnnHamuka u cratdusnka» odpaszoBaTenbHoro npoekra A.H. Bapruna
«Dusuka, XUMUs, MaTEMaTUKa CTYACHTaM U IIKOJIbHUKAM).

9. http://www.formules.ru/showcat.php?id=6&page=1 (Dopmyisl 110

MOJIEKYJIIPHOM (PU3HUKE U TEPMOJIUHAMUKE).

7. Meroanyeckue YKazaHusi JJIA O0y4YalOIIUXCHA IO OCBOEHHMIO
AUCHHUILIUHBI (MOIYJIs1)

Heobxoammoe yciioBre yCrentHoro yCBOSHUs MaTepuaia
OakagaBpamMu — 3TO MPEEMCTBEHHOCTh MEK/Ty ITKOJILHBIM H BY30BCKUM
KypcaMu (pU3HKHU.

dwusuka uzydaercs B BTopoM cemectpe. [loaToMy Ha mepBoM
JIEKIIMOHHOM 3aHSITHH OakajgaBpaM HEOOXOIUMO B IIEJIOM
OXapaKTepU30BaTh COJIEPKaHNEe YIeOHON NUCIUIUIMHBI, pACCKa3aTh O BUAAaX
y4eOHBIX 3aHATHH, 0 TPEOOBAHUAX K YPOBHIO OCBOCHHS IIPOTPAMMBI,


http://window.edu.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/312
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm
http://physics-lectures.ru/
http://www.ph4s.ru/book_ph_ob_termo.html
http://www.formules.ru/showcat.php?id=6&page=1

COOOMIUTH O CPOKaAx M (opMax TEKYIIETO U UTOTOBOTO KOHTPOJIs. C MeNbIo
HKOHOMUH ayJTUTOPHOT'O BPEMEHHU U CTUMYJIMPOBAHUS CAMOCTOSITEIbHON
paboThl OaKanaBpOB 11€ECO00Pa3HO Pl JEKIIMOHHBIX BOIIPOCOB BHIHECTU
Ha CaMOCTOATENIbHOE U3ydeHue. JIEKIIMOHHBIN Kype CleayeT 3aBepIInuTh
0030pHON CUCTEMATU3UPYIOIICH JICKIIUEH.

Yuraemas AUCHMILIMHA IPEACTABISIET COO0M Kypc
HKCIIEPUMEHTAILHON PU3HUKHU, TOITOMY HE CTOUT €€ U3JIUIIIHE
MaTeMaTH3UPOBaATh, TaK KaK Ha MIEPBOM Kypce OakanaBphl elle He U3YUYHIIU B
MOJTHOM 00beMe By30BCKUM ITUKJI MATEMAaTHYECKUX TUCIUIUIMH. TeM He
MeHee, 0aKaIaBpbl JOJDKHBI IPUCTYIATh K U3YUYEHUIO MOJIEKYIISIPHOMN
(bu3KKY, BIaaess HHTETPUPOBAHUEM U TU(DPEepeHIIMPOBAHUEM, YMES
UCCJIEN0BATh (PYHKIIMU HA SKCTPEMYM.

[1o maTepuanaM JEKIUOHHOTO Kypca HEOOXOIUMO MPOBOAUTD
MEKCECCUOHHYIO aTTECTAIMIO JIJIs1 TOr0, 4YTOObI OaKajlaBpbl MOTJIU 3apaHee
(3a 1-2 Mecsina 10 3K3aMeHa) CPaBHUTh YPOBEHb UMEIOIIUXCS Y HUX
TEOPETUYECKHE 3HAHUS U YPOBEHb TPEOOBAHUN K OCBOCHUIO JUCLIUILIUHBIL.

Ha cemuHapckuX 3aHATHAX HEOOXOIUMO pa3bsiACHATH OaKaiaBpaM
IPUMEpPHI PEIICHUS TUITMYHBIX U CJIOKHBIX 3a]a4, TPEOYIOIIUX COCTAaBICHUS
(buznyecKoil MOAeNn U MPUMEHEHUSI MaTEMAaTUYECKOro armapara
BY30BCKOT'O YPOBHsI. 3a/1auu CPEJHETO YPOBHS CIOKHOCTU OaKanaBphbl
MOTYT pelaTh «y JOCKW» WIHA B KA4E€CTBE JOMAIIHUX 3a0aHui. C 1enbio
aKTUBU3AINN CAMOCTOSITEIbHON paObOThI ¢ By30BCKUMHU COOpPHUKAMHU 3a7a4
1o (pu3MKe U 715 TEKYIIETO KOHTPOJIS yCIIeBAeMOCTH PEKOMEHIYETCs
OakayiaBpaM Ha KaKJJOM CEMUHAPCKOM 3aHITHH (W Yepe3 OAHO 3aHSATHE)
POBONTH KOPOTKHE KOHTPOJIbHBIE paOOTHI, Ipejiaras pemunTsb 2—5
MPOCTHIX TECTOBBIX 3a7a4. 3aa4l CPETHEr0 YPOBHS CIIOKHOCTH BBIAIOTCS
OakanaBpam JJII CaMOCTOSTEIIHFHOM JIOMAIIHEH paboThI TMOO Ha KaXKIOM
CEMUHAPCKOM 3aHATHH, JTUO0 HA BECh CEMECTP OJTHUM OJIOKOM 3a/1ad.

Ha naGopaTopHbIX 3aHATHSIX PEKOMEHIYETCS OLIEHUBATh OTUYET 110
71a00paTopHOIl paboTe HE B CUCTEME «3aUTEHO — HE3aUTEHO», a C
BBICTABJICHUEM OLIEHKH, OTPaXKaroIlel CBOEBPEMEHHOCTh CJIa4H OTYETa IO
paboTe, kKauecTBO 0(OPMIICHHS SKCIIEPUMEHTANIBHBIX PE3YIbTaTOB,
TOYHOCTb U3MEPEHUH, pacu€T MOTPEIIHOCTH, IPABUILHOCTD U TIOJTHOTY
OTBETOB Ha BOITPOCHI MPETMOJaBATEIS.

JlJ1 yCTIeTHOTO OCBOCHHMSI TUCITUTUTUHBI « DU3UKa» TIpu
caMoCTosITeIbHOI padoTe OakanaBp JOKEH UMETh:

1) KOHCTIEKT JISKIMA B OyMa)KHOM WJTH DJIEKTPOHHOM BHIE;

2) yueOHHK (yueOHOe TOCOOHe) U COOPHHK 3a/1a4 B COOTBETCTBUH CO
CTIICKOM JIUTEPaTYPHI;

3) TeTpanu ISl CEMUHAPCKUX 3aHATUHN U IS 1a00paTOPHBIX paboT
(TpeboBaHuUs MO BBHIOJHEHUIO U 0()OPMIIEHUIO JTa0OPAaTOPHBIX paboT
UMEIOTCS B 1abopaTopuu o01ien Gpusnkm).

bakanaBpy He0OX0IMMO cHUCTEMaTHYECKH paboTaTh B TEUCHHE
ceMecTpa Mo U3YYEHHIO0 TEOPETUUECKOr0 MaTeprasa, OCBOCHUIO TUITOBBIX



IPUEMOB peIleHus 33/1a4 10 GU3UKE U MPUOOPETEHUIO HABBIKOB
IKCIIEPUMEHTAIBHOM PabOoTHI.

VYcnemHocTs 0CBOeHMsI 0akaaaBpoM yu4eOHON AUCHUIIINHBI
OTpaXkaeTcs B €r0 pelTHHIe — CyMMe 0ajlioB, KOTopasi pOPMHUPYETCS B
TEUYEHUE CEMECTpA 110 pe3yJIbTaTaM BBIMOJIHEHUS TOMAITHUX paboT U
TBOPYECKHX 3a/1aHUI, TECTUPOBAHUS, YCTHBIX ONPOCOB, MEKCECCUOHHON
aTTeCTalllH, 3aIIUT JJaOOpaTOPHBIX PabOT U AKTUBHOCTH HA CEMUHAPCKUX
3aHATHUSAX.

8. IlepeyeHbr HHPOPMALMOHHBIX TEXHOJIOIMH, HCHOJIb3yeMBIX IHpPH
OCYLLIECTBJICHHH 00pa30BaTeILHOIO Npouecca o JAUCHUILINHE (MOAY./110) (IpH
HE00X0AUMOCTH)

8.1 Ilepevyenb HE0OXOAUMOT0 MPOrPAMMHOI0 00ecIedYeHUust
[Iporpammbl KOHTpOJIA 3HAHMM («PEHTHUHT yCIEBAa€MOCTH CTYAEHTOBY,
«IToMonIHUK 3K3aMeHaTopa», « BeiOupaem Bompocy).

8.2 Ilepeyenb HeOOXOAMMBIX MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. http://www.sci-lib.com/ (bonbmas HaydHas OuOIHOTEKA).

2. http://www.en.edu.ru/catalogue/312 (Paznen «MouekysipHas (pu3ruKa
U TEpMOJIMHAMUKa» EcTecTBEeHHO-Hay4HOTro 00pa30oBaTeIbHOTO MOPTAaa).

9. MarepuajibHO-TeXHUYecKas 0a3a, He00OX0AMMAas JAJIA OCYLIEeCTBJICHUS
00pa30BaTeJIbHOIO MPOLEcca MO AMCHUIVIUHE (MOAYJII0)

Jns mpoBeneHMs 3aHATHH 1O JUCHUIUIMHE  HMMEETCS HeoOXoaumas
MaTepualbHO-TEXHUYECKasi 0a3a, COOTBETCTBYIOLIAsl JACHCTBYIOUIUM CaHUTapHBIM
Y TIPOTUBOIIOKAPHBIM MTPaBUJIAM U HOpMaM:

— CHeLMaTU3UPOBaHHAs JIEKIIMOHHAs ayAuTopus reorpadpuyeckoro  (a-
kynbTeTa (201), ocHamieHHass MyJIbTUMEAUHHBIM TPOEKTOPOM, 3KPAHOM, HMHTE-
PAKTUBHOM JOCKOU

— crienuaan3upoBaHHasl Jlaboparopusi mo oOmei ¢usuke (219c), ocHa-
IIEHHAas JJaA0OpPaTOPHBIM 000PYAOBAHUEM.


http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/312

