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1 He.]'II/I U 3aJa91 U3YICHHUA TUCHHUIIJINHDbI

1.1 eapb u 32724 JUCUUTJIMHBI

Heap qucuuninebl: YdueOHas qucnuiniiHa «Du3rKkay CTaBUT CBOCH ILIENIBIO
chopMHupOBaTh Y OOYJAIOIINXCS MPEACTABICHUE 00 OCHOBHBIX IMOHSATHSAX, IBJICHUSX,
3aKOHAX W METOJ/ax o0IIero Kypca GU3HKH, a TAK)KE MPUBUTH HABBIKUA MTPAKTUYECKUX
PacyeTOB U HKCIEPUMEHTAIBHBIX UCCIEAOBAHUM.

3agaum JUCHUIINHBI:

e Mecro gucuumnHel B MI3yueHne COBPEMEHHBIX 3aKOHOB OKPYKAIOIIEr0 MUPa B UX
B3aMMOCBSI3H;

L OBJ'IaI[CHI/Ie q)YHI[aMGHTaJIBHLIMI/I IMpuHOUIIaMHA 1 MCTOAaMHU PCIICHUA HAYYHO-
TCXHUYCCKUX 3a1a4,

e dopmupoBaHNE HaBBIKOB IO IPUMEHEHUIO MOJIOKEHUN PyHIaMEHTaIbHOU (DU3UKHU
K TPaMOTHOMY HAay4YHOMY aHAJIN3Y CUTYyalui, C KOTOPbIMU MAaTEMATHUKY
IIPUXOJIUTCS CTAJIKUBATHCA IPU U3yYECHUHN HOBBIX SBJICHUM;

e @opMHUPOBAHUE y CTYICHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

e (O3HAKOMIIEHHE CTYAECHTOB C UCTOPHUEHN U JIOTUKOW pa3BUTHUS (PU3UKU U OCHOBHBIX €€
OTKPBITUH.

1.2 MecTo AucuMIUIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl

HucrunnHa «dusuka» oTHOcUTCs K 0a3oBoii yactu binoka b1.b.7 y4yebHoro minana
o HampasiieHuto noaArotoBku 04.03.01 Xumus (mpukiagHoi OakaiaBpuar).

DTa TUCIUTIIMHA YATACTCS CTyICHTaM B 2, 3, 4 ceMecTpax U UMeeT OOJIbIIoe
3HauYeHUE B (POPMUPOBAHUU MUPOBO33PEHUECKUX ACTIEKTOB, HAXOAUT OO0JIbIIIOE
MPUMEHEHUE B PEILICHUH MPOPECCUOHAIBHBIX 3a]au.

JIJ1st OCBOEHUS TUCUUIUIMHBI UCTIONB3YIOTCS 3HAHUS, YMEHUS U BUABI JEATEIBHOCTH,
c(hOopMHUPOBAHHBIE B TPOLIECCE N3YUEHUSI OCHOBHBIX MAaTEMAaTUYECKUX KYpPCOB.

1.3 Ilepeyenp MUIAHMpPYEMbIX Ppe3yJbTATOB OOyYEeHHS 10 JMCHUILIMHE
(Moay/10), COOTHECEHHBIX ¢  IUIAHMPYeMbIMH  pe3yJabTaTaMH  OCBOCHUA
o0pa3oBaTeIbHOM MPOTrPaMMBbI

[Iponiecc M3yuyeHUs AMCIMIUIMHBI HamNpaBJIeH Ha (OPMHPOBAHUEC CIICIYIOMINX
kommetreHimi: OK-7, OITK-3, I1K-2

No HNupexc Conepxanue B pe3ynbrare nzyuenus: yueOHON AUCIUILITTHBI
. 1; KOMIIET | KOMIIETCHINH (HIIn e€ 0o0yyJaronmecs J0JKHBI
’ CHIIMH YacTH) 3HATD yMeTh BJIAJIETh
1. OK-7 CIOCOOHOCTHIO K | 6a30BBIC MJIaHUPOBATH Camoo06pazoBa
CaMOOpraHu3allid ¥ | 3aKOHOMEPHOCT | CAMOCTOSITENIbHY | HUS;
caM000pa30BaHUIO u 10 paboTy TO | OCHOBHBIMHU
B3aMMOJICHCTBY | KAYECTBEHHOMY METO0JIOTHYE
2. [1IK-2 BIIaJicHUEeM 0a30BbIMU | & (PHU3UKH ¢ | TOOBIBAaHUIO A | CKUMH u
HaBBIKAMH JPYTHMH UCIOJIb30BAHUIO | TEOPETHKO-
HCIIOJIE30BAHMS HayKaMH; y4eOHOTO MHO’KECTBEHH
COBpPEMEHHOM 0COOEHHOCTHU JIOIIOJIHUTEIBLHOT | BIMH
anmapaTypsl IIPH | COBPEMEHHOTO | O MaTepuasa; | OCHOBaMHU
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Ne WNupekc Conepxanue B pesynbrare nzyuenust yueOHON AUCIUTIIIMHBI
L. | KOMIET | KOMIETeHIHH (i e€ 00yYaromuecs T0JKHbI
SHIUN 4acTu) 3HATh yMeTh BJIA/IETh
MPOBEACHUU HAYYHBIX | COCTOSIHUS MIPOBOJIUTH IIKOJILHOTO
UCCIIeIOBaHUM buznueckoit JI0Ka3aTenbCTBa Kypca (QU3HKY;
HAayKd, MECTO | T€X WM HHBIX
3. OIIK-3 | cnocoOGHOCTBIO IIKOJILHOTO YTBEP)KJICHH;
HCII0JIb30BATh Kypca pusuku B | Onpenensirsb
OCHOBHBIE 3aKOHBI | LIEJIOCTHOM buznueckue
€CTECTBEHHOHAYYHBIX | CUCTEME BEJINYUHBI,
TUCIUILTAH B | (uU3NYECKOro MIPOU3BOIUTH
npogeccuoOHaTbHON 3HAHUS; MaTeMaTUYeCKHe
JeSITeIbHOCTH duznyeckue pacueTsl,
puOopbI UX | OIPENEIATh
MIPUHIINIL buznueckuit
IEUCTBUS, CMBICII
YCTPOMCTBO, pa3IMYHBIX
CXEMBbI pabOTHI: | BEJIMUUH,
ammnepMerp, O0O0BSCHATH
BOJIbTMETD, ($U3HYECKYIO CYTh
ocuwiuiorpad, | SBJICHMIA,
MHUKPOMETD,
BaTTMETP.

2. CTpyKTYypa M cojep:KaHue TUCHUTLTHHBI

2.1 Pacnipenesienne TPyA10€MKOCTH IMCHUILIMHBI 10 BUIaM padoT

O6mass TpyAOEMKOCTh JUCHUIUIMHBI cocTaBisier 10 3ad.en. (288 wyacoB), ux
pacrpeiesieHre 1o BUaaM padoT MpeAcTaBiIeHo B Tadnuie (0aa cmyodenmos ODQO).

Bun yae6HO# paboTh Bceero CemecTpsbl
4acoB (uacel)
2 3 4

KonTakTHas padora, B TOM 4ncJje:

AyauTOpHBIE 3aHATHS (BCEro):

3aHsATUS JEKIIMOHHOTO TUIA 54 18 18 18 -
JlaboparopHbIe 3aHATHS 112 40 36 36 -
3aHATHS CEMUHAPCKOTO TUIA (CEMHHAPHI, 18 18 i i i
MPAKTUYECKHE 3aHSTHSI)

WNnas koHTakTHasA padora:

KonTpons camocrositensHoi pabotsl (KCP) 8 4 2 2
ITpomexyrounas arrectarus (MKP) 0,9 03] 03] 0,3
CamocrosiTejibHAasi pa6oTa, B TOM YncIe: 85 37 25 23
ITpopaboTka yaeOHOTro (TEeOpETHUECKOT0) MaTepraa 48 20 15 13 -

BrinonHenne MHAMBUYa IbHBIX 3aJJaHUN (TIOATOTOBKA
Co00IIIeHNH, Mpe3eHTalni)

[TonroToBKa K TEKyIeMy KOHTPOJIIO 20 10 5 5 -

KoHTpoJib: 80,1 26,7 | 26,7 | 26,7

IToaroroBka k 3K3amMeHy 80,1 26,7 | 26,7 | 26,7

Oo6masi Tpya10eMKOCTh qac. 288 144 | 72 72 -
B TOM 4YHCJie KOHTAKTHAsA 1029 | 803 | 563 | 563
padora




| 3au. Ex | 10 | 4 | 3 ] 3 | |

2.2 CTpyKTypa JTUCUMILIUHBI:

Pacnpenenenrie BuIOB yuyeOHONW pabOTBl M HMX TPYAOEMKOCTH IO paszjienam
JTACHUATUIAHBEI.
Paznensr TUCIIUIUITMHEBI

No KonuuectBo yacos
" AynutopHas CaMocTtosTenpHas
pazne HanmMenoBanwue pasnenoB
14 Bcero pabota pabora
JI 113 JIP
1 2 3 4 5 6 7
1. |MexaHuka
MonekynspHas pu3uka u
2 yIApHA § 113 | 18 | 18 | 40 37
TEPMOIMHAMUKA
3. |Konebanus u BOJIHBI
4.
DNEKTPUYECTBO U MAaTHETH3M 79 18 - 36 25
S.
OnTuka
79 18 36
6. . 23
OCHOBBI KBaHTOBOW (pH3UKH
7.
DK3aMeH 80,1 - - - -
HUmozo: 349,1 54 18 112 85
2.3 Coaep:xkanue pa3aesioB TUCIUNIMHBI
2.3.1 3aHsATHSA JEKIIMOHHOTO THUIIA
HanmenoBanue dopma TEKYIIEro
No Conepxanue paszaena
paznena KOHTPOJISI
1 2 3 4
1. MexaHuka KnHematuyeckoe onuMcaHMe mMexaHUYecKoro Huckyccus o
OBUXKEHMA: cucTema OTcYéTa, TpaeKkTopws, pedeparam
nyTb, nepemewieHne. CpegHAA U MrHOBEHHaA
CKOPOCTD, YCKOpeHMe. XapaKTepucTMKn
ABWXKeHusa.  KuHemaTMKa  BpauiaTenbHoro
ABuxeHns. CBA3b JIMHEMHOM CKOPOCTU C
YI10BOIA.
MHepumanbHble U HeMHepuManbHble CUCTEMDI
oTcyeTa. 3aKoHbl HblOTOHa.
Cvnbl  rpasuTaumMn.  3aKOH  BCEMUPHOrO
TAroteHna. Cuna Taxkectn. Bec. Cunbl TpeHua.
Cyxoe TpeHMe: NOKOA, CKONIbKEHUSA, KAaYeHWUs.
Ynpyrue CUAIbI. Buabi aedopmauni.




MoTeHuManbHan 3Heprua
ynpyroge$bopm1MpoBaHHOTIO Tena.

Cuctema yactuy, (matepuanbHbix Todyek). Cunbl
BHeLWHWEe N BHYTPEHHME. 3aMKHyTaa cuctema.
Mmnynbc YacTuubl M CUCTEMbl YacTuL,. 3aKOH
COXPAHEHMA UMNYNbCA B 3aMKHYTOM cUCTEME.
PaboTa nepemelieHMA MaTepuanbHON TOYKM
no  KPWUBOAMHEMHOMY  nNyTW.  MOLLHOCTb.
KuHeTnyeckas w noTeHuManbHaa SHeprus.
KoHcepBaTMBHbIE M HEKOHCEPBATMBHbIE CUJbI.
MoTeHuManbHOe W HenoTeHuManbHOEe none
CUN.  3aKOH  COXpaHeHMA  MeXaHW4YecKou
3Heprum.

MOMEHT wMMNyAbca 4YacTuMubl W CUCTEMDI
yactuy., MOMEHT cunbl. 3aKOH COXpaHeHus
MOMEHTA MMNYNbCa B 3aMKHYTOM cucTeme.
OunHamnka  abconoTtHO  TBEpAoOro  Tena.
MomeHT wuHepuun. OCHOBHOE YypaBHEHUE
AWHAaMWKM BpaLLLAaTENbHOMO ABUMXKEHMUSA.

KonebaHus, nx Knaccudumkaums.
FapmoHuyeckne KonebaHuAa. KuHeTuueckas,
noTeHunanbHasa n nonHas aHeprua
rapMOHMYECKMX KonebaHun.

3atyxatouwme KonebaHums. YactoTta 7
amnaunTyaa 3aTyXaoLWmx KonebaHui.

KoadpduumeHT  3aTyxaHua.  BbIHYKAEHHbIe
KonebaHuA. PesoHaHc.

MonexkynspHas
¢uzuka u
TEPMOJAUHAMUKA

MakpocKkonuyeckme cuctembl. CTaTuctuyeckoe
7 TepMmogMHaMmuyeckoe onucaHue
MaKpocucTem. [asnexwue, o6bvem n
TemnepaTtypa ra3a KaKk  CTaTUCTUYecKue
XapPaKTePUCTUKM COCTOAHMA ra3a. OCHOBHble
NPeACTaBNEHNA  MOJIEKYNAPHO-KUHETUYECKOMN
TEopwuK rasos.

MaeanbHbIM ra3. 3aKOHbl MAEaNbHOro rasa:
3aKOH ABOorazpo, 3akoH [1anbTOHA, ypaBHeHUE
KnaneiipoHa-MeHaeneeBa. M3onpouecchl.
OcHoBHOE ypaBHeHMEe MONIEKYNAPHO-
KMHETUYECKON Teopumn rasos. MosiekynapHo-
KMHEeTUYECcKoe WCTONIKOBAHMeE
TEepMOAMNHAMMUYECKON Temnepartypbl "
pasneHus. Yncno creneHeit cBoboabl. 3aKOH
paBHopacnpeneneHmna 3HEpPrMn no CTeneHam
cBoboabl. CpedHAs 3Heprua MHOroaTOMHOM
MOJIEKY bl

PacnpegeneHne MONEKYNl NO  CKOPOCTAM
Makcsenna. PacnpegeneHve  bonbumaHa.
BapomeTtpuueckaa popmyna.

flBneHna nepeHoca B raszax. [Auddysua.

Komnoksuym
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TennonpoBoAHOCTb. BA3kocTb. MonekynapHo-
KMHeTU4YecKan MHTepnpeTauma ABJIEHUI
nepeHoca B rasax.

PeanbHble rasbl, ypaBHeHwe BaH — pep -—
Baanbca. ConocrtaBneHne wusotepm BaH-gep-
Baanbca o 9KCNepUMEHTaIbHbIMM
n3oTepmamu. Kputnueckoe CcoCTOAHME.
"uakoe cocTtoaHue BelLecTsa.

TeBeppoe coctosiHMe BewecTtBa. AMOpdHble U
KpucTannmyeckne tena. [danbHUil nopagok B
Kpuctannax. Kpuctannuyeckaa pelletka, ee
napameTpbl. AHU30TPOMUA KPUCTANIOB.
TepmognHamMnyecKaa CcUCTEMA, MapameTpbl
COCTOAHUA, TEPMOOMHAMNYECKOE pPaBHOBECKE,
BHYTPEHHAA 3HEpPrua cmctemsl. Nepsoe Havyano
TEPMOANHAMUKN, N3onpoueccol B
TepMoaANHaMUKe.

Unknuyeckme npoueccbl. Ob6patumble w
HeobpaTMmble npoueccbl. Pabota umkna.
Tennosble mawmnHbl. KM TeNN0BON MaLLKHbI.
Unkn KapHo. KM4 uukna KapHo anA
naeanbHoro rasa. ObpatumocTtb unkna KapHo.
PeanbHble uMKAbl. Heocyw,ecTBMMOCTb BEYHOIO
Asuratens. Bropoe Hayano TepmMmogmMHaAMUKN.

9J'IeKTpO)II/IH aMHKa

DNeKTpoAMHAMMKA. DNEKTPOoCTaTUYEeCKoe none.
B3aMmopenctenme 3NEKTPUYECKMX  3apsagaoB.
Cuctembl  eguHuy,  CU.  HanpsaxeHHOCTb
3NIeKTpMYecKoro nond. JIMHUM HanNPAXEHHOCTU.
Teopema  Tlaycca-Octporpaackoro wmn  ee
cneacteuA. PaboTa nepemelieHusa 3apsga B
3/IeKTpMyeckom none. PasHOCTb MOTEHLMANO0B
7 noTeHumMan. DKBMMNOTEHLNANbHbIE
NOBEPXHOCTU. [pagMeHT noTeHuuana m ero
CBA3b C HaNpArKeHHOoCTbto. [MpOBOAHMKM B
aNeKTpMyeckom none. YCnosuA pasBHOBeCUA
3apALOB Ha NPOBOAHWUKAX. DNEKTPOEMKOCTb.
Mnockni KOHAEeHcaTop. JHeprua
3/IeKTPOCTAaTUYECKOro nonAa. [AW3NeKTpPUKM B
3N1IEKTPUYECKOM None. INEKTPUYECKUIA AMNONb.
MNonapusauma ON31EKTPUKOB. BekTop
3NEKTPUYECKON WHAYKUMWU. [uaneKkTpuyeckue
BOCMPUMMYMNBOCTb U MPOHULAEMOCTb.

Huckyccus 1o
pedeparam

DIIEKTPUUYECTBO

MOCTOAHHBLIN 3NeKTpUYecknn Tok. Cuna u
NAOTHOCTb TOKa. 3aKoH Oma B
anddepeHUManbHOM dopme.
dnekTpoasuylwana cuna (3AC). 3akoH Oma
Ans yyactka uenun ¢ 34C n Ana nonHom uenu.
3aBUCMMOCTb COMPOTUBNEHMA METANNoB OT

KomnokBuym
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TemnepaTtypbl. CBepxnpoBOANMOCTD.
PasseTBneHHbIe 3/IeKTpUYECKUue uenu.
Mpasuna Kupxroda. 3akoH [Axkoyna-fleHua B
andodepeHumnanbHomn popme.

Maruerusm

MarHuTHoe none. Bsaummopencrteme ABYX
3N1eMeHTOB TOKa (3akoH Amnepa). UHAyKuua
MarHuTHoro nona. 3akoH brno-Casapa-/lannaca.
MarHutHoe none ANIMHHOINO  COJieHoMAa.
JenctBne MarHMTHOro MoAA Ha NPOBOLHUK WU
KOHTYpP C TOKOM. [ehcTBnMe MarHUTHOIoO W
3/1IEKTPUYECKOro Nonei Ha ABUKYLLMICA 3apaa.
Cuna JlopeHua. DNeKTpoMarHMTHaA MHAYKLKUA.
3aKOH 3/IEKTPOMArHMTHOM MHAYKuum Papages.
Mpasuno JleHua Kak cneactemMe  3aKOHaA

COXpaHeHus SHEprum. CamonHAayKUmA.
MHAYKTUBHOCTD. B3aMmounHayKkums.
NHAYKTUBHOCTb OJIMHHOTO coneHomnaa.

3Heprvm MarHMTHOro nonA.

Komnoksuym

DIIEKTPUUIECTBO

MepeMeHHbIA TOK. KBasncTauMoOHapHbIe TOKMWU.
MNonyvyeHne CUHYCOMAANBHOIO NEepemMeHHOro
TOKa. 3akoH Oma pgna uenei nepemMeHHoro
TOKa C  OMWYECKUM COMPOTUBNEHUEM,

€MKOCTb}0, NHOYKTUBHOCTbIO (meTop,
BEKTOPHbIX auarpamm). MoLLHOCTb
nepemMeHHOro TOKa. dneKTpuyeckme
KosiebaHus. KonebaTenbHbil KOHTYp.

OnddepeHumanbHoe ypaBHEHWE COBCTBEHHbIX
SNIEKTPUYECKNX  KonebaHuihi B KOHTYype.
Pe3oHaHc HanNPAKEHUN. NobpoTHOCTb
KOHTYpa. dneKTpomarHutHoe none. OCHOBHble
nosioXkeHuss Teopum Makcsenna. Buxpesoe
aNeKkTpuyeckoe none. TOK  CMELLEHMA.
YpaBHeHMe MakcBenna B MHTErpasbHoOM
dopme. CBOWCTBA 3/IEKTPOMArHUTHbLIX BOJIH.
LLIKkana 3NeKTPOMarHUTHbIX BOJIH.

Juckyccus 1o
pedeparam

Onrtuka

OnTuKa. dNeMeHTbl reOMeTPUYECKON ONTUKM.
OcHoBHble 3aKOHbI ONTUKMN. MNonHoe
oTpa)keHue. [locTpoeHne un306paKkeHUNn B
NINH3axX M 3epkanax. Abeppauun. OcCHOBHble
dboTOoMeTpUuyeckmne eanHULbI. dnemeHTbI
3/IEKTPOHHOM OMNTUKMU.

Konnoksnym

BomnHoBas ontuka

NHTepdepeHums cBeTa. KorepeHTHble
WUCTOYHUKK cBeTa. ONTUYecKkasa pa3HOCTb X0A4a.
NHTepdepeHUma cBeTa OT ABYX KOrepeHTHbIX
MCTOYHMKOB M CNocobbl ee OCyLLecTBAEHUA.

Komnmoksuym
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NHTepdepeHumMa B TOHKMX  NAACTUHKaX.
Monocbl paBHOrO HaK/AOHA M MOMOCHI PaBHOM
TONWMHbI.  Konbua HbtoToHa.,  Audpakums
cgeTa. MpuHumn TtonreHca-PpeHena. 30HbI
®peHena. Oudpakuma dOpeHena Ha Kpyrnaom
OTBEPCTUM U KPYrIOM 3KpaHe. [udpakumsa
®payHrodepa Ha OAHOM wenu.
OndpakumoHHaa peweTka. OndpaKUMOHHbIN
cnekTp. Andpakuma peHTreHOBCKMX NlyYen Ha
Kpuctannmyeckon pewetke. Popmyna Bynbda-
bparra.

BonHosas ontuka

Monapusauma  ceeTa. EcTecTBEeHHbIN 7
NONAPMU30BAHHDLIN cBerT. CreneHb
nonapusaumn. lonAapusatop M aHanusaTop.
3akoH Mantoca. lMonapmnsaumna npmn oTparKeHuu
M npenomneHuun. 3akoH bptoctepa. [BoliHoe
nyyenpenomnaeHue. MNonApun3saumoHHbIe
npucnocobnenus. MoHATHe 06
UHTepdepeHUNN NONAPU3OBAHHbLIX CBETOBbIX
BOJIH. MICKyCcCTBEHHaA aHU30Tponua.. Tennosoe
usnyyeHme. PaBHOBecHoe wu3nyyeHue. 3aKOH
Kupxroda. AbcontoTHO yepHoe Teno.
3aBUCMMOCTb  UCMYCKATeIbHOW CNOCOBHOCTM
abcontoTHO YepHOro Tena OT ANIMHbI BOJIHbI.
3akoH CredaHa-bonbumaHa.

Konnoksunym

10.

KBaHnToBas onTuka

Bsamopenctene cBeTa C  BEL,ECTBOM.
Ouncnepcums. 3aBUCUMOCTb nokasaTens
npenomaeHma oT ANWHblI BOHbI. HopmanbHas
M aHoMasibHaA Aucrnepcus cseTa. BHewHuin
doToapdeKkT. YpaBHeHMe DUHWTENHA ANs
doToadpdeKTa.

Huckyccus 1o
pedeparam

2.3.2 3aHATHA CEMUHAPCKOI0 THIIA

Kontponbhas Nel (kuHEeMaTHKa TOUYKM U TBEPAOIO Tea)

Bapuanr 1.

1. Touka nBHKETCS BAOJb OCH X, IPUUYEM KOOPAMHATA X U3MEHSIETCS MO 3aKOHY X =
a cos(2n/T)t. Haiftu: a) BbeIpaskeHHsI Il MPOEKIMM Ha OCh X CKOPOCTHU V U YCKOPEHUSI W
TOYKH, 0) myTh s1, MPONIEHHBIN TOYKOH 3a MPOMEXYTOK BpeMeHu oT t = 0 o t = T/8, B)
nyTh S2, IPOUIEHHBIN TOYKOM 3a MPOMEKYTOK BpeMenu oT t = T/8 mo t = T/4, r) myTs s,

MPOMICHHBIN TOUKOM 3a MPOMEXKYTOK BpeMeHn oT t =0 qo t =T.

m/c. Haiitu:

3CMIJIIO. COHpOTPIBJIeHI/IC BO31yXa HEC YYHUTbIBATL.
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2. C 6amam BeIcOTOM h=25 M ropuzoHTamsHO OpPOIIEH KaMeHb CO CKOPOCThiO VO=15

1)Ha KaKOM PACCTOSIHUU SX OT OCHOBAHUS OAITHU OH YIaJeT Ha 3eMJTIO,
2) C KaKoil CKOPOCTBIO V OH YIAJIET Ha 3€MJIIO,
3) KaKo# yroyl COCTaBUT TPACKTOPHUS KaMHS C TOPU30HTOM B TOYKE €T0 MaJCHUS Ha




3. Touka ABMKETCS IO OKPYKHOCTH CO CKOPOCThIO v=at, T1ie a = 0,5 m/c2. Haiitu ee
MIOJTHOE

YCKOPEHHE B MOMEHT, Korjna oHa npouger s = 0,1 MIMHBI OKpYXHOCTH MOCIE
Hayasa JBUXKECHUS.

4. Koneco, Bpamasicb paBHO3aMEMJICHHO, NMPU TOPMOKEHUU YMEHBIIUIO CBOIO
ckopocTh BpatieHus 3a 1 mun ¢ 300 1o 180 o6/mMuH. Haiitu yriioBoe yckopeHue Kojieca u
YKCJIO 000POTOB, CAETAHHBIX UM 3a 3TO BpeMs.

5. Touka coBepillaeT BUHTOBOE ABUYKEHUE, BBIPAKAEMOE YPaBHEHUSAMH X=COSs4t,
y=sin4t, z =2t npu4ém 3a eIUHUILY JUTUHBI B3AT MeTp. OnpenenuTs paanyc KpUBU3HBI R
TPACKTOPHH.

Bapuant 2

1. Ha xakyio Beicory H u 3a kakoe Bpemsi t MOJHMMETCS TEJIO Maccoil m,
OpOILIEHHOE BEPTUKAIBHO BBEPX CO CKOPOCTHIO V0, €CIIM CONMPOTUBICHUE BO3yXa MOXKET
OBITh BBIpRXXEHO (opMysioi kmv, rae V — BeTu4rHa CKOPOCTH Tema?

2. Teno maccoit 3 Kr JIBHXKETCS CO CKOpPOCThIO 1 M/c, mOJ YrJioM K HEMY CO
CKOPOCTBIO 2 M/C ABMXKETCA BTOpOE TeIo Maccoil 2 Kr. Tenma HEympyro CTaJKHBAarOTCS.
EnuHoe Teno npoaoinkaeT IBHKEeHHE NoJ yraoMm 30°1m0 OTHOIIEHHIO K IIEPBOHAYAIBHOMY
JBHKEHUIO IepBOro Teia. Halith BennurnHy CKOPOCTH €MHOTO TEJA U YTOJl.

3. KonbkoOexenr maccoit 70 Kr, cross Ha KOHbKax Ha JbIy, OpocaeTr B
TOPU30HTAJILHOM HAMpaBJIECHUU KaMeHb Maccod 3 Kr co ckopocThio 8 m/c. Haiitu, Ha
KaKO€ PacCTOSHUE OTKATUTCS MPU ITOM KOHBKOOEKEII, €CIM U3BECTHO, UTO KOIPDUIIMEHT
TPEHUSI KOHBKOB 0 Jief paBeH 0,02.

4. CranpHoil mapuk Maccoil m=20 r, OpoCHUIIM BEPTUKAIBHO BHU3 C BBICOTH h =1 M
u ckopocthto Vv0=10 M/c Ha HenepOpMUPOBaAHHYIO NPYXKUHY C KOIDOUIHEHTOM
xectkoctu k =1 H/cm. Haiitu ckopocTh miapuka B MOMEHT NOAJETa K MPYKUHE H
BEJIMYMHY MaKCUMaJIbHOM JlehopMalivii Py KUHBI.

Kontponbnas Ne2 (MosnexynsipHas pusrka v TEpMOJIMHAMHUKA)

BapuantNel

1. B cocyne HaxoguTcs CMeCh KHUCIOpoAa Maccoil Tl=8 r u yriekuciaoro rasza
Maccou T2=22 r npu aaBiaeHuu p=1,5 atm u temneparype T=310 K. Haiitu miotHOCTB
3TOW CMECH, CUUTAs Ta3bl HICATbHBIMHU.

2. HaiiTu mnoTHOCTh BoO3ayXxa Ha BbicoTe h=10 KM OT MOBEPXHOCTH 3EMIIU.
Temneparypa Bo3ayxa moctosiHHa U paBHa t=0C. JlaBieHue BO3IyXa y MOBEPXHOCTU
3emmnu p=0,12 mlIa.

3. T'a3000pa3Hblii BOJOPOJA, HAXOIWBIIMNCA TPU HOPMAIBHBIX YCIOBUSX B
3aKphITOM cocyjae oobemom V=5 5, oxmagunu Ha T=55 K. Haittu npupamienue
BHYTPEHHEU DHEPIUU raza.

4. OmuH MOJb KHCIOpOAA, HaxoauBlierocs mnpu temmeparype t0=17<C,
annabaTHYeCKu pacIIUpWIN TaK, YTO €ro JaBJeHHE YMEHbIIWIOCh B m=8 pa3. Haiitu
TEMIIepaTypy rasa rnocje paciupeHus.
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5. WneanbHasi TeruioBasi MallliHA COBEPILAET 3a OAMH IMKI paboty A=73,5 x/[xk.
Temneparypa HarpeBatensa T1=373 K, xonoaunsHuka T2=273 K. HaliTu KOIMYECTBO
TerioThl Q1, momyyaemoe MaliMHOM 32 OJWH LUK,

2.3.3 JIaboparopHbie 3aHATUA

Ne Hauneroanme HaumenoBanue 1abopatopHbIX padboT Popwma TekyIuero
paszneina KOHTPOJIS
1 2 3 4

1. Dnextpuuectso | U3YUEHUE PE3OHAHCA HAIIPSDKEHUU B Otuér no
HEITW ITEPEMEHHOI'O TOKA nabopaTopHBIM paboTam

2. DNeKTpU4IecTBO W3MEPEHUE COS@ B [[EITN Otuér no
[TEPEMEHHOI'O TOKA nabopaTopHBIM paboTam

3. DJIEKTPUYECTBO M3MEPEHME DJIEKTPOABWXYIIEN Ortuér no
CWJIbl UICTOYHUKA METO/10M nabopaTopHBIM paboTam

KOMITEHCAIIMN
4, Maruetuszm OIIPEJEJIEHUE Otuét no

OTHOCHUTEJIbBHOMMAT'HUTHOM nabopaTopHBIM paboTam
[MPOHUITAEMOCTU MATHETHUKOBC
I[TOMOIIBIO MOCTA MAKCBEJIJIA

5. DNEeKTPUIECTBO M3YUYEHUE PABOThI DJIEKTPOHHOM Otuét no
JIAMIIBI JabopaTOpHBIM paboTam

6. DNEKTPUIECTBO NCCIIEJOBAHUE OTtuér 1o
[TOJIYITIPOBOAHMKOBBIX nabopaTOpHBIM paboTaM

BLIIPSIMUTEJEN

7. OnTuka OITPEAEJIEHUE I'N'TABHOI'O ®OKYCHOI'O OTuér o
PACCTOSHUSA OIITUYECKUX CUCTEM  |nabopatopHbiM paboTam

8. Orntuka N3YYEHUME BHEIIHET'O Otuét mo
OOTODDPDEKTA.CHATUE nabopaTopHBIM paboTaMm

BOJIbTAMITEPHOI XAPAKTEPUCTUKU
I"ABOHAIIOJIHEHHOI'O ®OTO2JIEMEHTA

9. Orntuka ITPOBEPKA 3AKOHOB OBPATHbBIX OTtuéT mo

KBAZIPATOB C ITOMOIIbIO nabopaTopHBIM paboTaMm
OOTOBJIEMEHTA

10. Onrtuka OIIPEJAEJIEHUE ITOKA3ATEJIA Otuér no

IMPEJIOMJIEHUA CTEKIJIA C ITOMOIIBIO [(nabopaTopHbiM paboTam
MUKPOCKOITA

11. Ontuka N3YYEHUE CIIEKTPA PTYTHU C OTuéTt 1o
ITOMOIIBIO CIIEKTPOCKOITA n1a0opaTOpHBIM paboTaM

12. Ontuka N3YUYEHUE ONTUYECKOU TPYBbI OTuéTt 1o

n1a0opaTOpHBIM paboTaM

Ne . | Ha3Banue B pesynbrare nzyueHus yaeOHOH AUCHUILTUHBI 00yUaromecs
11 71a00paTOPHON | TOJKHBI
paboTHI

3HaThb YMETH BJIaJCTH
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Beruucnenue -OCHOBBI MPOCTEHIINX | -IPABUJIBHO T0JIb30BaThCS | ~-HABBIKAMHU
00BEMOB U | GU3NIECKUX LITaHTEHIUPKYIIEM U | U3MEpEHUs C
onpeaeIeHue HU3MEPEHUI MHUKPOMETPOM, MIOMOLBIO
IUIOTHOCTHU TEJ | yCTPOMCTBO OIpPEENATh IOTIPEIIHOCTh | MUKPOMETPHU
CTaHJapTHOU pudopoB YECKHUX u
MUJUIUMETPOBOI (OTHOCHUTETBHYIO U | IITAHT€HUHCT
JIMHEWKH, OCHOBBHI | a0COJIIOTHYIO), PYMEHTOB;
IIPUHLINIIA paboThl | ompesiereHne  NPUYMHBI | -AHATH30M U
HOHUYCA, BO3HUKHOBEHUS crocobamu
LITaHTEHIUPKYJIS, MIOTPEIIHOCTEM, YMEHbILIEHUS
MHUKPOMETPUYECKOTO | IPAaBUJIBHO  3alMChIBAThH | MOTPEIIHOCTE
BUHTA, MHUKPOMETPA; | pe3ylbTarbl U3MEPEHUN, U | U;
onpeaeneHue 0JIb30BaThCs -HaBBIKAaMU
MOTPEIIHOCTEN  3TUX | MEKIYHAPOIHOU pacuera
puOOpPOB cuctemoit CU bU3HIECKUX
-OCHOBBI TEOpUu BEIUYMH U
MOIPELIHOCTEN odopmiieHus
-IpSIMbIE U KOCBEHHBIE TaOIUIBI
U3MEpPEHUS pe3yabTaToB
-OCHOBBI OIIBITA;
MEKTYHAPOIHOMN
cucrembl CU
N3yuyenune -OCHOBBI -IPUMEHSATh OINpPENENEHUs | -METOIaMU
3aKOHOB (bopMynUpOBKHU (u3MYeCKUX BEIMYUH JJIS | ONpeesieHus
BpaIIaTeIbHOTO | KHHEMAaTUKH ONMCBIBAHUS JAHHBIX | MOMEHTA
JIBIKEHUS BpalllaTeIbHOTO SIBIICHUM. UHEPLIUHU T,
NBUKEHUS,  OCHOBBI | -IIPUMEHSTh OCHOBHOE | -M3MEpPEHUE
JTUHAMUKH, ypaBHEHUE TUHAMUKHU | BpEMEHU |
BpalaresbHOro BpalIaTeIbHOTO JIBM)KEHHUS | JIMHEHMHBIX
JIBUKEHUST TBEPIOTO | M 3aKOH  COXPAHEHMs | BEJIUYUH;
Tena,  ONPEACIICHUE | ABUKCHHUS -
n\MOMEHTa WHEPIUH, | -aHATU3UPOBATh M0JIb30BaHUE
MOMEHTa  CWJbl M | HOTPEIIHOCTH, MU3MEPEHUs | M
UMITyJIbCa, u CIoco0bI ee | IITaHTeHLIUP
OIpesieNIeHNE YMEHBILIEHUS KYyJIEM;
MOTEHI[UATBHOU -PpaBUIBHO  OQOPMIIATH | -aHATIU30M U
SHEPrUn U | TaOJIMIy U 3alMChIBaTh | criocobaMu
MIOCTYaTeIbHOTO pe3yJbTaThl YMEHBIIEHUS
BpallaTeIbHOTO MOTPEIIHOCTE
JBHOKEHUS W;
oopmienue
M TabIuIL
U3MEpPEHUN;
-HaBBIKOM
pacueTos.
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Onpenenenue | -MOHATHUSA 0 | -IPUMEHSITh HOHATHS | -METOlaMHU
YCKOpEHUs rapMOHUYECKHUX aMILTUTY/IBI, ¢assl, | onpeneneHus
CBOOOAHOTO KoJIe0aHMIX YaCTOTHI, Hepuoza | yCKOpEHUs
nasieHus C | KBa3UyNpyroi CHIIbl, | KOJeOaHMIA; CBOOOIHOTO
HOMOIIBIO HOHATUS 00 | -XapaKTepUCTUKU nasieHus
000poTHOTO aMIUTUTYy/Ie, 4YacToTe, | KoeOaHuss  (hU3MIecKkoro | Tena;
MasiTHUKA YIIIOBOM 4acToTe, | MasTHUKA,; -[IPOBEACHUS
nepuoge u  ¢ase | -MPOBOIUTH IKCIIEPUMEHT
Koje0aHus; 9KCIIEPUMEHTBI cla c
muddepeHnraibHoe | 0O0POTHBIM MasSTHHKOM; duznueckum
ypaBHEHHE -aHAJIM3UPOBATh IPUUYUHBI | MAATHUKOM U
rapMOHHYECKUX BO3HUKHOBEHUS METOaMH
KoJie0aHMi, MOTPEUIHOCTEH U CIIOCOOBI | U3MEpEHHs C
ypaBHEHHE UX YMEHBIICHUS ero
BpalaTeIbHOIO HOMOIIbIO
JBIDKEHHUSI  TBEPIOTO -aHaMM3a |
Tela U €ro MHEpILHH, MHUHUMHU3ALU
IIOHSATHE 0 en
¢buznyeckom u HOTPELIHOCTE
00OpPOTHOM MasiITHUKE; i;
bopmymna nepuosa -
KOJIeOaHUs odopmiieHHE
¢buznvecKoro M Talnuuen
MasiTHUKa U3MEpEHust U
HaBBIKAMHU
pacuera
Omnpenenenue | -OCHOBbI KMHEMAaTUKH | -OMUCHIBATh  KoJIeOaHUsS | -METOAaMHU
MOMEHTa BpaIaTeIbHOTO TpUUIAPHOTO TIOABECA C | ONPEEIICHUS
UHEepUUH Teja | IBUKEHUS  TBEPAOro | MOMOLIBI0  (U3NYECKHX | MOMEHTOB
METOIIOM TeNa, ymnp JAWHAMHUKHU | BEUYUH UHEPIIH
KPYTHJIBHBIX BpallaTeIbHOTO -IpUMEHEHUE 3aKOHOB | Tea;
KoJIe0aHMi TIBYKEHUS COXpaHEHHUsI SHEPTHH IS | ~-HAaBBIKAMHU
-onpezeIeHue aHanmm3a paboThl IPOBEICHUS
MOMEHTa WHEpIUH | -aHAJIN3 KoJIe0aHMI | SKCTIEPUMEHT
TBEPJOTrO Tena, | TPUGUIAPHOTO MMOJBECA; a c
MOHATHUS 0 | -paccuuTHIBATh TPUPUIPHBI
MTOTEHIMATIbHOMN U | IOTPEIIHOCTh U3MEPEHUM | M ITOIBECOM;
KUHETHYECKON -U3MEpEHUEM
SHEPTUU JIMHENHBIX
-OIHUCHIBaTh (PYHKIIHIO BEJIMYMH U
rapMOHUYECKHUX BpPEMEHU;
KoJIe0aHMi, -oopMIIeHUS
aMILTUTYZE , TIEPUOIE, TaOJTHIIBI
4acToTe  KoJIeOaHuH; U3MEpPEHMIA;
METON  KPYTHIIBHBIX -aHANMM3a |
KoJIe0aHMit MUHHMHU3ALU
en
HOTPEIIHOCTE
i
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Onpenenenne | -moHATHE O | -ONMCHIBAThH -METOJaMHU
YCKOPEHHUS rapMOHHMYECKHUX rapMOHMYECKHE OIpe/EICHUS
CBOOOAHOTO KoJIe0aHMIX U | KolebaHus C TOMOIIBIO | YCKOPEHUs
naJIcHUs C | KBa3uymnpyro cuie; | GU3NIECKUX BEJINYHH; | CBOOOTHOTO
IIOMOIIBIO aMIUTUTY[e, Mepuoje, | MPaBMJIbHO OOpalaThCs C | MaJCHUs Tel;
MaTeMaTH4eCcKo | 4acToTe, YIJIOBOW | MaTeMaTu4eCcKuM -HaBbIKAMU
ro MasiTHUKA gactore M (a3e | MasTHUKOM, paboThI c
KoJIeOaHU YCTAHABIIMBATh €0 JJIUHY, | MATEMATUYEC
-OIIMCHIBaTh (DYHKIMIO | IPABWJIBHO IPUBOAUTH B | KUM
rapMOHHMYECKHUX KOJIeOaTeIbHOE ABM)KEHUE; | MASTHUKOM U
KoJe0aHui -paccUMTHIBaThH METOAMHU
-popMyny  mepuoza | MOTPEUIHOCTh HM3MEPEHH | U3MEPEHUs: ¢
MaTeMaTU4eCKOro U UX MHUHUMU3HUPOBATEH; | €r0
MasiTHUKA; MIpaBHWJIbHO ohopMIIATE | TOMOIIBIO;
-[IOHSTHE O MOMEHTE | TaOIuIy U3MEpEeHH -U3MEpEHne
CHJIBI; METObI BPpEMEHU U
U3MEpPEHUS JMHENHBIX
CBOOOIHOrO mMajcHus, BEJINYHNH;
3aKOHBl  BCEMHUPHOIO -QaHAJIM3a U
TATOTCHUS MUHUMU3aLN
en
HOTPELIHOCT
H;
-odopmiieHHE
TAOMUILI W
pacuera
bu3IIeCKUX
BEJIMYUH
ITpoBepka -OCHOBHO€ YPAaBHEHHE | -ONMCHIBAThH IIpoLECC | ~-METOaMU
TEOpPEMBI JUHAMHUKU JIBWKEHMS | KDYTHIIBHOTO MasTHUKA C | IPOBEPKHU
[Hreitnepa TBEPOTO Tesa, | MOMOIIbI0  (PU3MUECKUX | TEOPEMBI
MOMEHTa WHEPLUH | BETUYNH; [ITeinepa;
TBEPJOTO TENA; -[IPUMEHATh  ypaBHEHUE | -
-B KakuxX (PU3MYECKUX | TapMOHUYECKHUX OnpeaeIeHue
nporeccax MpOosIBISET | KoueOaHui u UX | MOMEHTa
celst MOMEHT C | IpUMEHEHUE K | HTHEpLUH TE;
WHEpLHEH, KPYTUIIbHOMY MasiTHUKY; -HaBbIKAMU
¢bopmynupoBKa -IPUBOAUTH KPYTHJIBHBIN | paboTOil ¢
teopeMsl LlITeliHepa U | MasTHUK B KoJieOaTelbHbIN | KPYTUIHHBIM
€€ IPUMEHEHHUE; IIpOLIECC; u
-BBIBOJI MOMEHTa | -U3MEPATh BpeMsl | MasiTHUKaMH;
UHEPLNY; KoJIe0aHMi, uMes | -U3MEpeHHe
-OIIpEe/ICIICHHE BEJIMYMHBI BpEMEHH U
MTOCTOSIHHBIX -OLEHUBAaTh IOTPEIIHOCTD | TMHEWHBIX
Kpy4YeHHUS; U3MEpEeHH u WX | BEJINYUH;
-IPEUMYILECTBO 3TOT0 | MUHMMHU3UPOBATh; -aHanu3a |
METOJ]a U3MEPEHUS IIPaBUIIBHO oopMIIATE | MUHMMHU3ALU
TaOIMILy U3MEpPEHUN e
HOTPEIIHOCT
u;
-opopmiiermne

TA0MUILI U
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pacyeToB

buznyecKkux
BEJIMYNH
Onpenenenue | -MOHATHE -OIMCHIBATh SIBIIGHUS | -METO/IaMU
JUHAMU4eckor | aedopmanuu, nepopmanuu B | OIpENeIICHUs
0 MOJIYJIsl | HOPMAJIBHOTO U | KOHKPETHBIX (PU3UYECKUX | MOIYIIS
CABUIa TaHT'CHIIMAJIEHOTO SIBJICHUSX U | CIABMIa;
HapsDKEHUS, AKCIEPUMEHTAX; -HaBbIKAMU
a0COOTHOM U | -TIPaBUJIBHO  TIPUMEHSATH | IPOBENCHUS
OTHOCHUTEJIbHOM 3aKOH I'yka, | onbITOB c
nepopmanuy, 3akoH | AuddepeHuanbHble KpPYTUJIbHBIM
I'yka; YpaBHEHUA MasiKOM u
-nudepeHanbHble | TApMOHUYECKUX METOAMHU
ypaBHEHUSA KoJieOaHU B JAHHBIX | U3MEPEHUH C
FapMOHHYECKHUX npubopax; ero
KoJIeOaHUH, -IIPUBOJUTL KPYTWIbHBIA | IOMOLIBIO;
YCTPOMUCTBO MasTHUK B KoJjieOaTeIbHOE | ~-HaBbIKAMU
KpYTUJIBHOTO JIBUKEHHUE; paboThI c
MasiTHUKA; -paccuuTHIBaTh MHUKPOMETPO
-popmylly  mepHoAa | OTHOCUTEIbHYIO u| M,
€ro Kosie0aHui, | aOCOTIOTHYIO LITAHTEHIUP
TUHAMHYECKUM MOTPEIIHOCTh KyJIeM u
IIPOLIECC MOIYJISI M €TO CEKYHJIOMEPO
C/IBUTa M;
-OLIEHUBATh -aHauu3a U
MOTPEIIHOCTh MUHUMU3ALN
U3MEPEHUH U HX en
MUHUMU3HPOBATH; HOTPEIIHOCT
IIPaBHJIBHO u;
opopMIIATE  TAOIHITY -opopmiierne
U3MEpEHUH TaOIHIIBI
U3MEpPEHU U
pacueta
bu3IIeCKUX
BEJIMYNH
Onpenenenue OCHOBBI teopun | OnuchIBaTh ABUXKEHUE Tell | MeTtonamu
ko3¢ uIMeHTa | IBUKEHHUS TeNl B ra3ax | B JKUAKOCTAX M Tra3ax WU | U3MEpeHUs
BHYTPEHHETO U KUAKOCTSAX Tasax, | IpUMEHSTh 3aKOHBI | BSA3KOCTH.
TPEHUS JaMUHapHOE u | Herorona u Crokca ma | [IpaBuibHO
KUAKOCTU  TIO | TypOyJaeHTHOE BSI3KOT'O TpeHus, | oOpamarbcs
metony CTOoKca | IBHKEHHUE, TIOHATHE O | MPOBOAMTH SKCIEPUMEHT | ¢ MpuOopoM
BA3KOCTH WM eAMHHLEI | 10 MeToay CTokca 0  METOody
U3MEpPEHUS,  3aKOHBI Crokca.
Hprotona,  siBneHus AnanuzupoBa
nepeHoca,  (Gopmyiny Tb IPUYUHBI
Crokca, 3aBHCHMMOCTB BO3HUKHOBEH
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ko3¢ duIMeHTa

BA3KOCTHU KXKHUIAKOCTU U
ra3a OT TeMIIeparyphl,
MCTOAbI OIIPCACICHUS

ust
MOTPEITHOCTE
W U cocoObl
ux

BSI3KOCTH, YCTPOMCTBO YMEHBUICHUSI.
1 paboty npudbopoB PaccuntbiBar
b
a0COIOTHYIO
u
OTHOCHUTEJIbH
YIO
HOTPELIHOCTb
. 3anuceIBaTh
pe3yJIbTaThl
W3MEPEHUN U
BBIYMCIICHHIA.
9 Onpenenenue | IlepBoe Hauayo | Beruucniars paborty, | Bnanets
YHUBEPCAJIBHO | TEPMOJMHAMUKH. COBEpIIAEMYIO ra30M IpU | METOAaMHU
51 ra3oBoil | [lonsitue O | pa3IMYHBIX  HpoLEccaX. | ONpeaeeHus
IOCTOSSHHOW U | TEIUIOEMKOCTH  HpH | BRIUUCHATH MOJSPHYIO M | YHUBEpCAJIbH
MEXaHUYECKOTO | TOCTOSSTHHOM 00BbEME U | YAENbHYI0 TEIUIOEMKOCTH | O Ta30BOM
HKBMBAJICHTA pu IIOCTOSIHHOM | IIPY TOCTOSIHHOM O0beME | MOCTOSHHOM
TeIia METOJIOM | JaBIECHUU U GOPMYINEL. | U npu IIOCTOSIHHOM | U
1300apHOTO Pab6ory, JTABJICHUU. [TpoBOIUTH | MEXAaHUYECKO
pacIupeHust COBEpIIAEMYIO Ta30M | KCIIEPUMEHT c | TO
npu Pa3IMYHBIX | YCTaHOBKOM 1O | SKBUBAJIEHTA
TEPMOJMHAMUYECKHX | U300apHOMY PACLUIMPEHHIO | TeIUa.
npoueccax. Popmyny | rasa. MuHuMHU3HPO
Maiiepa. Ilonsarue o BaThb OLIMOKH
CTENEHsSX  CBOOOIBI, U3MEPEHUH.
¢busnyeckuii  cMbICH PaccuuteiBar
YHUBEPCAIbHON b
ra3oBOW IOCTOSIHHOM. a0CONIOTHYIO
[TonsiTne 0 51
MEXaHUYECKOM OTHOCHUTEIIbH
SKBHUBAJICHTE Y10
TEIUIOTBL. YCTPOMCTBO IOrPEIIHOCTD
U TPUHLUI JEHCTBUA . 3anuceIBaTh
YCTaHOBKH o pe3yabTaThl
n300apHUYECKOMY U3MEPEHUN U
pACIIUPEHMUTO Ta3a. BBIYMCIICHHIA.
10 Omnpenenenne | [lonsatue o | ITpumensTe Teoputo | Biamers
KO03(hUIMEHTa | TOBEPXHOCTHOM ITOBEPXHOCTHOI'O METOI0OM
MOBEPXHOCTHO | HATSDKEHUU HaTsDKeHUusT U (GopMyny | ompereneHus
CTHOTO xKuIkoctel o ero | Jlanmaca Kk pasnuyHbIM | KodddunneH
HaTSHKCHUS ko3 duIreHTe. (hU3UYECKUM SIBICHUSAM W | Ta
KUAKOCTH 1O | 3aBUCUMOCTh npubopam. [IpoBonuTh | MOBEPXHOCTH
METOY ko3¢ duUIMeHTa W3MEPEHHS JIABJIICHHS C | OTO
MaKCUMaJIBHOT | IOBEPXHOCTHOTO IIOMOIIbIO  YKUAKOCTHOTO | HAaTSDKEHUS
O JBW)XECHMS B | HATSDKEHUS JKMIKOCTH | MaHoMmeTpa.  [IpaBUibHO | KUAKOCTH.
y3bIpbKE oT TEMIIeparypsl. | 3aMyckarb B paboTy | | AHaJIM3HPOBA
Kputnueckue MIPOBOJUTh HW3MEPEHHsS] C | Tb MPUUYUHBI
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apaMeTpsl U | IOMOIIBIO npubopa | BO3BHUKHOBEH
KpUTHYECKOE Pebunnepa. us
COCTOSIHME BEIIECTBA. HOTPELIHOCTE
@®opmyny  Jlamaco. i 1 crocoOb
YcrporicTBo U paboTy ux
KHUJIKOCTHOTO YMEHBILIEHUS.
MaHOMeTpa. PaccunteiBar
YerpoiicTBo U paboty b
npubopa PeOunnepa. aOCOJTIOTHYIO
3aBUCUMOCTh u
ko3 dUIHeHTA OTHOCHTEIIbH
IIOBEPXHOCTHOI'O yI0
HaTSKEHUS oT HOTPELIHOCTE
KOHLICHTpALUU U,  CTpOHWTH
pacTBOpPOB. rpaduku
3aBUCHUMOCTE
178
3anuceIBaTh
pe3yabTaThl
W3MEPEHUN U
BBIYVCIICHHM.
11 Onpenenenne | [lonsitue o ¢a3oBeix | OnUCHBaTh  KOHKpETHBIC | BiameTs
BJIA)KHOCTH IIEPEXOaAX. SIBJICHUS ¢azoBoro | MmeTogaMu
BO3/yXa VYpaBHEHHE COCTOSIHUS | TIEpexo/a. [TpuMmeHsITh | onpeneneHus
pEeaNbHOIO Ta3a U €ro | 3aKOHbI Heiotona  u | aGcomroTHOI
n3orepmsbl. Ilonsarusa: | JlampToHa K|H
peanbHbiii Ta3. Ilap, | sSKCiepUMEHTaIbHBIM OTHOCHUTEIIBH
xuakocts. I[Iponeccel | ycranoBkam. IIpoBoguts | ol
UCIIApEHHUs U | UI3BMEPEHHUSI C TOMOUIBIO | BIAKHOCTH.
KOHJIGHCAlluU. 3aKOH | CTaHJapTHOTO HaBbikamu
JanpToHa 0 | acIHUpaIMOHHOTO paboTHI c
napluraJIbHOM MICUXpOMETpa U | ICUXPOMETPO
JIaBJICHUM, OCHOBHBIE | OapoMeTpa-aHepoHa. M "
ra3oBble 3aKkoHbl. | [lonb3oBaTbes O6apomeTpoM-
3akoHbl HplOTOHA U | CIpaBOYHOM TaOIUIIEH. aHEPOUIOM.
JlanpTOHA O mporecce AHanu3upoBa
ucrapenus. llonsarue Th "
00 abcomoTHOW W MUHHMHU3HUPO
OTHOCHUTEIIBHON BaThb
BJIQXKHOCTH U METO/AX HOTPELIHOCT
150, U3MEPEHUN. 1 U3MEPEHUM.
Yerponctso u Brrunciars
MPUHIUAIT  JEHCTBUSA a0COJTIOTHYIO
CTaH/apTHOTO U
acCIHUpalMOHHOTO OTHOCHUTEJIbH
IICUXpOMETpa u yIO
OapomeTpa-aHepouaa. HOTPEIIHOCTD
. 3amnuchIBaTh
pe3yabTaTsl
U3MEPEHUN U
BBIYMCIICHUM.
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12 Onpenenenue | OnpenencHus [IpumenaTs nepBoe | Brnagets
OTHOIIECHHUS TEIJIOEMKOCTH ~ TeJa, | Ha4ajo TePMOJMHAMUKH H | CIIOCOOaMHU
YAEIbHBIX YAEJIbHON U MOJISIPHOM | OCHOBBI KJIACCHMYECKOH | ompenenecHus
TEIJIOEMKOCTEH | TEIUIOEMKOCTH  IIPHU | TEOPUU TEIUIOEMKOCTH | OTHOLIEHUS
METOI0M n300apHOM U | uealbHbIX ra3os K | YOEJIbHBIX
Knemana U | U30XOPHOM TEPMOINHAMUYECKUM TEII0EMKOCT
He3opma npoueccax. Ilepssiii | mponeccam.  [Ipumenars | ei rasos.

3aKOH ypaBHEHUE Ilyaccona, | IIpoBoauts
TEPMOIUHAMUKH. 3allUCaHHOE B Pa3jIMYHBIX | U3MEPEHUsl C
VpaBuenue Maiiepa. | nepeMeHHbIX. OnpenensiTs | MTOMOIIbIO
TeopeMy o0 paBHOM | OTHOLIEHHE VAETBHBIX | JAHHOTO
pacnpeeseHun TEIUIOEMKOCTEN I'a30B. npubopa.
SHEPTUU IO CTEHEHIM PaccunteiBar
cBoOOmbl. OCHOBHEIE b
TePMOIMHAMUYECKHE a0CONIOTHYIO
nporecchl U (HOpMyIIbI u
ux OTHOCUTEIIbH
XapaKkTepU3yIolue. yI0
Annabarnyeckuit MOTPEMIHOCTh
mpolrecc, ero .
IIPUMEpHI, bopmbl AHanu3upoBa
3anucu ypaBHEHUS Th HPUYUHBI
[Tyaccona. BO3HUKHOBEH
usi
HOTPELIHOCTE
i 1 crocoObl
170:¢
MUHHUMM3ALU
u.
3anuceiBaTh
pe3yabTaThl
U3MEPEHUN U
BBIYMCIICHHI.

13 Omnpenenenne | OCHOBBI Teopun | ONuCkIBaTh nBuxkeHue | Branets
paauyca JBUKECHUSI KUAKOCTEH | )KMJIKOCTM M raza II0 | METOAAMHU
KaluJUIsIpOB U Tra3oB Mo Tpybam. | TpyOam. [IpumensaTs | onpeneneHus

[Tonstue o | 3akoHbl HploTOHa 0 cuie | paguyca
JTAMAHAPHOM U | BHYTPEHHETO TPEHUSI U O | Kalluuisapa.
TypOyJIE€HTHOM IIEpEHOCE HMITylIbca K | AHaJIUM3MpOBa
TEUEHUSAX, O BA3KOCTH | KOHKPETHBIM  SIBIICHUSIM. | T~ IPUYUH
KUAKOCTH U rasa. | [Ipumensarts dbopMyiy | BOBHUKHOBEH
3akoH Herorona o |Ilyaseilings K pa3iauyHbIM | U

cuiie BHYTPEHHETO | CIIydasim TEUEHHUsI | IOTPELIHOCTE
TPEHUS U O MEPEHOCE | KHUIKOCTH U raza. |¥ ©  uX
umnyinbca. OcHoBHBIE | [IpoBOIUTE AKCHEPUMEHT | MUHUMHU3UPO
ABJIEHUS  TIEpeHoca: | ¢ IIOMOIIBIO | BaTh.
BA3KOCTb, KaIllWJUIIPHOTO PaccunteiBar
TEIUIONPOBOHOCTb, BHUCKO3UMETDA. b

muddyzms. a0COJIIOTHYIO
DU3NYECKUN  CMBICI 51

ko3 duIMeHTa OTHOCHTEIIbH
BA3KOCTH WM E€AMHMIIBI yI0
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u3Mepenus. Gopmyny HOTPEIIHOCTb
[Tyazeitngs u o0nacTh . 3anmuceiBaTh
ee PUMEHEHHUS. pe3ynbTaThl
Onpenenenue U3MEpPEHUN U
Kanuuisipa. BBIYMCIICHUH.
YerpoiicTBo u pabora

Kanuuisipa

BHUCKO3UMETDA.

14 N3ydyenue ITonsTus o | IIpumensate nonstue o | Bnagers
pe3oHaHca TrapMOHUYECKHUX rapMOHUYECKHUX HaBbIKAMHU
HaTNPSOKEHUH B | CBOOOIHBIX U | kosneOaHusx u 3akoH Oma | moJIb30BaHUS
LEeMH BBIHYKJICHHBIX JUI NIEPEMEHHOI0 TOKa B | PEOCTaTOM,
IIEPEMEHHOTO KOJICOAHUSIX, JaHHBIX  AJIEKTPUYECKHUX | Mara3uHOM
TOKa. Koj1e0areIbHOM LeTsX. CocTaBnsTh | KOHIEHCATOP

KOHTYpE, AJIEKTPUYECKUE LENH. | OB, KaTyIIKOI
NEKTPUUECKUX Hacrtpauarb c

uernsx. [lonstue 00 | komeOarenbHBI KOHTYP B | IEPEMEHHOMU
aMIUTUTY[e, 4YacToTe, | pE30HAHC. [IpoBoaUTH | HHAYKTUBHOC
nepuose, YIJIOBOW | OKCIIEPUMEHTHI Ha JIAHHOM | ThlO,

gactore ¥ (¢a3e | 1abOpaTOPHOM CTEHJIE. U3MEpEHUs
KOJICOAHUH. 3aKoH IIEKTPUYECK
Oma JUISL UX BEIUYHH.
IIEPEMEHHOTO  TOKa, Brrunciars
aKTUBHOE, HOTPELIHOCT
WHTYKTUBHOE u u  1pubOpoB.
€MKOCTHOE Crpouts
CONPOTHUBJICHUE. rpaduxu
ITonsatue u Qopmynsl PE30HAHCHBIX
ko3 dunrenra KPUBBIX.
3aTyXaHus u

JOTapu(PMHUIECKOTO

JNEKPEMEHTa

3aTyxaHus,

JOOPOTHOCTH

KoJsebarebHON

CUCTEMBl W BIMSIHHE

Ha Xapakrtep

PE30HaHCHBIX

KPHUBBIX.

15 N3mepenue ITonsTne 0 | AHanmu3upoBarhb Hassikamu
ANIEKTPUYECKUX | TOCTOSTHHOM TOKE, | yCTpOMCTBO U paboTy | MPOBOAUTH
COINPOTHUBIIEHU | IIEKTPUYECKON LENH. | IEKTPUUECKHUX Leneu. | U3MepeHus ¢
H. ConpoTuBIICHUH. AHaIM3upOBaThH TIOMOIIILIO

OcHoBHbIE 3aKOHBI | yCTpOWCTBO U paboTy | MocTa
MTOCTOSTHHOTO TOKa | MOCTUKOBBIX cxeM. | YUTCTOHa.
Oma wu  mpasBuia | [IpuBogute MOCTHMK B | AHanM3upoBa
Kupxroda, dopmymnsl | cocrosiHue OamaHca. | Tb CTPYKTYPY
COIIPOTUBIICHUS Onpenenars NOrpentHocTy | U paboty
IIPOBOJHUKOB, UX | AMEKTPUUYECKUX MPUOOPOB. | AIEKTPUIECK
IIOCJIEJOBATENBHOTO U ux LEenei.
napajIeIbHOro [TpuMeHsTH
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coenuHeHui. OCHOBEI 3akoH Owma
u MPEUMYIIEeCTBA I
MOCTOBBIX  METOJOB KOHKPETHBIX
U3MEPECHUM. IEKTPUUYECK
YerpoiicTBo u UX LETe.
TIPUHLIUIT JIEUCTBUSA

MOCTUKA YUTCTOHA H

peoxopaa.

16 N3smepenue Ilonarue AHaNM3UpoBaTh Bnanets
Cos¢d B LeNu | IEPEeMEHHOTO TOKa M | CTPYKTYpy W paloTy | MEeToaaMu
IIEPEMEHHOTO rapMOHUYECKHUX NMEKTPUUECKUX uernen | u3MepeHust
TOKA. AEKTPUUECKUX IIEPEMEHHOTO TOKA. | aKTUBHOM U

konebanuid. Ilonstue | Ilpumensats 3akoH Oma | peakTUBHOMU
u dbopMynbl | i1 MEPEMEHHOTO TOKAa U | MOIIHOCTBIO,
AKTHUBHBIX, COCTaBJISITh BEKTOPHBIC | HABBIKAMU
WHJTYKTUBHBIX u | nuarpammbl.  CocTaBisTh | paboOTHI c
€MKOCTHBIX ANEKTPUUECKHUE LIETH. | BATTMETPOM
CONPOTUBJICHUH. [IpaBunsHO U3MEPSTh | U JIPYTUMU
3akoH  Oma  Juid | CHJly TOKA, HANpsKEHHUE U | CTPEIOYHBIM
MIEPEMEHHOTO TOKAa M | MOIIHOCTb. u
BEKTOpHBIE JIEKTPOU3ME
nuarpammbl. [loHsATue pUTEIBHBIMU
U BEIWYUHY CpeIHel npudopamu.
51 MTHOBEHHOM Haspikamu
MOIIIHOCTH cOopku
MEPEMEHHOTO  TOKa. ANEKTPUUECK
dopmyny ux LEIIEH,
JEHCTBYIOIINX aHaJIU30M W
BEITUYUH u MUHHUMH3AIN
MEPEMEHHOTO TOKa H e
HaIpsKEHUSI. HOTPELIHOCT
[TonsTne Y U3MEPEHUN.
ko3 Punrenra

MOIIHOCTH.

YerpoicTBo u

NPUHIUI ~ JEHCTBUA

BaTTMETpa

ANEKTPOANHAMUYECKO

Wi CHCTEMBI.

17 N3mepenue OcHoOBHBIE AHaNnM3upoBaTh u | Bnaners
ANEKTPOABUKY | (hru3HuecKue COCTaBJISTh HaBBIKAMH
niei CUJIBI | BEJIMUMHBI ANEKTPUYECKHUE LeMNy, | U3MEpPEeHUi
HMCTOYHUKA MOCTOSTHHOTO ~ TOKa, | OMMKMCHIBaTh WX PabOTy C | SIEKTPOIBUK
METOJIOM 3aKOHBI Oma U | IOMOILBIO 3aKOHOB | YIIEH CHIIBL,
xoMrieHcaruu. | Kupxroda. MTOCTOSTHHOTO TOKa. | MOJIb30BAHUS

Onpenenenune [Tonumars paboTy | MOTEHIIUOMET
EKTPOABUKYILEH KOHKPETHBIX pom,

CUJIbl UICTOYHHKA TOKA | BJIEKTPUUYECKHUX CXEM. | pEOXOpOM,
u pazHoBuaHOCTH | [IpaBuibHO MIPOBOJUTH | CTPEIOYHBIM
CTOPOHHUX CHJ. | U3MEPEHUsI C TMOMOIIbBIO | U
YceTpoicTBo U | peoxopaa U | DIEKTPOU3ME
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IIPUHIIMII paloThl | MOTEHIMOMETPUIECKHUX PUTEIIBHBIMU
peoxopaa U | CXEM. [IpoBoauTh | mpubopamu u
MIOTEHIIMOMETPUYECKHU | IIOTEHIIUOMETP B | pacueTa  HX
X  CXEM. CMBICIT | COCTOSIHUE KOMIIEHCAIMHU. | MOIPEUIHOCTE
METOZa KOMIIEHCALUH. 178
YerpoicTBo u

OPUHLMII  JEHCTBUSA

raJlbBAHUYECKUX

a51eMeHTOB: Bonbra u

Jlexnanme.

18 Onpenenenne | 3HaTh 3akoHBI Ammnepa | [IpumeHsTh dbopmyny | HaBbikammu
OTHOCUTEJIBHOH | U buo-Casapa- | koa¢durienra IIPOBEACHHUS
MarHuTHOU Jlanmaca.  Popmyny | CAMOMHAYKUMHA M 3aKOHA | U3MEPEHUU
IPOHUIAEMOCT | MarHUTHOTO MoMeHTa | OMa 11 NEPEMEHHOIO | MOCTOBBIM
U MarHeTHKOB C | KOHTYpa, (U3NYECKYIO | TOKA K 3JIEKTPHUYECKUM | METOJIOM,
MIOMOIIbIO CYLIHOCTb LEensX. N3mepsaTh c | coopku
MOCTa UHIYKTUBHOCTH U | IOMOIIBIO MOCTa | DJIEKTPUUECK
Makcgeia k03 puULMeHTa MakcBennia,  NPUBOAUTH | UX LeTIeH,

CaMOMHIyKLIMH. €ro B OanaHc. | MOJIb30BaHUS
@opMyly MarHMTHOW | AHAJIM3UPOBATh IPHYMHBI | PEOXOPAOM,
UHIYKIWH BHYTPHU | BO3HUKHOBEHHUS IEKTPOU3ME
COJICHOWJa ¥ TOPOUJa. | MOrPEeIIHOCTEN. PUTEIIbHBIMU
[lonsiTue MarHuTHOrO | AHAJIN3UPOBATH u | npubopaMu u
MOMEHTa aroma. | COCTaBIISTh pacueta  uX
DU3NYECKyIO IEKTPUYECKHUE LIETIH. HOTPELIHOCTE
pupoAy Aua-, napa-, .

teppo-u-

(dheppruMarseTusma.

19 N3y4yenune Bunsl  5nexTpoHHOM | YcTaHaBIMBAaTh pexuM | HaBbikamu
paboTsI SMUCCHH. Pabora | paGoTsl ANIEKTPOHHBIX | ANEKTPUUYECK
AIIEKTPOHHOMN BBIXOJa. JamI,  COCTaBISITh M | UX
JIaMIIbl. TepmoanexkTpoHHast aHAJIU3UPOBAThH U3MEpEHUH,

smuccus.  Popmyna | AIEKTPOHHBIE CXeMbl, | cOOpKH
Puuapncona- CHUMAaTh BOJBTAMIIEPHBIE | AIEKTPOHHBIX
Jbuivena.  Tumsl ¥ | XapakTepUCTUKU CXeM "
YCTPOMCTBO KaTOMOB. | AIEKTPOHHBIX JIaMII. CHATHS  MX
IIpocTpancTBEHHBIN XapaKTepUCT
3apsn. VK,
Bonsramnepnas BBIUNCIICHUS
XapaKkTepuCcTUKa MOTPEIIHOCTE
nvona. dopmyna "
Jlenrmropa — JNEKTPOU3ME
borycnasckoro (3akoH PHUTENBHBIX
TpEX BTOPBIX). puodopoB,
HOCTPOEHUS
rpa¢gukoB
3aBUCUMOCTE
.
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20 HUccnenoBanue | OCHOBEI 30HHOM | [IpumeHaTh ocHOBEI | HaBeIkamu
IIOJIyIIPOBO/IHU | TEOPUH TBEPIOTO | TEOPUU TBEPIOTO Tesa Jisi | COOPKH
KOBBIX Tena. aHanu3a paboThI | AIEKTPOHHBIX
BBIIPAMUTENEH | DIEKTPOIPOBOIHOCTD | MOJIYIIPOBOAHUKOBOTO CXEM,

MTOJIyIIPOBOJAHHUKOB. nofa. CocTaBiATh | yCTAaHOBKHU
CobcTBeHHas U | DJIEKTPUYECKUE LIETIH pEXUMOB
MIpUMECHAs paboThI
IIPOBOJIUMOCTH. HOJIYTIPOBOJIH
YpoBHU depmu. HMKOBOTO
CrpoeHue u IpUHIUI Moja,
JNIEUCTBUSA p-n CHSITHS
nepexona u BOJIbTaMIIEpH
MOJIyITPOBOAHUKOBOIO BIX
IMoAA. XapaKTepUCT
UK 014,
U3MEpEHUS C
MOMOLBIO
JJIEKTPOU3ME
PUTENIBHBIX
puOOpPOB,
HOCTPOCHUS
rpaduKoB.

21 Onpenenenne | OcHoBHbIE  3aKOHBI | [IpuMeHATH dopmyny | HaBbikamu
[JIaBHOTO reoMeTpUYeCcKon JIMH3bI u CTPOUTH | pabOThI c
(dokycHoro ontuku. dusnveckuii | nzodpakeHus.  M3MepsTh | ONTHYECKUM
paccTosiHus CMBbICH a0COIIOTHOTO | (hoKycHOE paccTosiHue | U
ONTHUYECKUX U OTHOCHUTEIBHOIO | ONTHYECKUX CUCTEM. YCTaHOBKAMH
CHCTEM moKa3arejiaei , METOI0M

IIPEIOMJICHUS. U3MEPEHUS
®opmyiy JTUH3BI U €€ (doxycHOro
ONTUYECKYIO  CHIIY. paccTOsIHUS
DopMylly  CIOXKEHHUS ONTHUYECKUX
TOHKHUX JIVH3. CHUCTEM,
ITocTtpoenue onpenaeneHus
n300pakeHUH B HOTPELIHOCTE
JINH3aX. 1 U3MEPEHUN.
[TorpemnocTr

ONTUYECKUX CHCTEM.

22 Onpenenenne | Ilonstue 00 | [lpumensats ¢opmynsl no | HaBbikamu
JUTHBI uHTEpPEepeH N uHTEpPepeHun U | paboThI c
CBETOBOM CBETa, KOTEPEHTHOCTH | JTUPPAaKUMU K  JaHHBIM | JTU(PPAKIHUOH
BOJIHBI npu | 1 bu3nyeckUM  SBJICHMSIM. | HBIMU
MIOMOIIIH MOHOXPOMAaTHYHOCTH, | CTaBUTh 3KCIIEPUMEHT 110 | yCTaHOBKAaMU
TU(GPaKIUOHHO | pa3HOCTh Xo/a Jydel. | nudpakunu CBETa, | , FOCTUPOBKHU
U pELIETKH. Hudpaxus Ppenens | momydarb JUIst

" ®payrarodepa. | ”HTEPHEPCHITMOHHYIO MOJTYICHHS

JudpakimonHas KapTUHY. YCTOWYUBOU

peunieTka u e€ Teopusl. uHTepPepeHI
MOHHOU
KapTUHBI,
pacuera
MIOTPENTHOCTE
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23 N3zyuyenue DOTOANEKTPOHHYIO [TpumeHATH OCHOBHI | HaBbikamu
BHEIIIHET0 SMUCCHIO. OmnsIT | TEOPUU u ¢bopmyibl | paboThI c
doroaddekra. | CroneroBa, 3akoHbI | (oTOdPdEKTa K | pOTO3IEKTPO
Custue dhotoaddexra, KOHKPETHBIM  SIBJICHHSIM, | HHBIMU
BoibTamnepHo | popmyny  Ilmanka, | CTaBUTh SKCHEPUMEHTHI C | IpUOOpaMu U
i paboty BBIX0/1a, | ()OTO3IEMEHTaMH, yCTaHOBKaMHU
XapaKTepUCTHUK | YpaBHEHUE COCTaBJISITh  DJICKTPOHHBIC | C 170
u OiHIITeHA, CXEMBI, yCTaHaBIIMBaTh | IPUMEHEHHE
ra30HAINOJIHEHH | YCTPOMCTBO U paboTy | pexum paboThl | M, U3MEPEHUS
oro BaKyyMHOT'O U | pOoTO3NIEMEHTA. EKTPUUECK
¢dorodnemMeHTa. | ra30HANOJIHEHHOIO UX BEJIHWYHH,

¢doroanemenTa,  ero CHSTHS

BOJILTAMIIEPHYIO BOJIbTaMIIepH

XapaKTEPUCTHUKY. BIX
XapaKTepUCT
UK,
MIOCTPOCHUS
rpaduKoB
3aBUCUMOCTE
i.

24 ITpoBepka Bunst dotoaddexra. | [Ipumensts 3akoH | HaBbikamu
3aKOHOB @®OoTOpEe3UCTUBHBIA U | OOpAaTHBIX  KBaJIpaToB K | pabOTHI c
00paTHbIX (doToranbBaHUYECKUI | JaHHBIM (GU3NYECKUM | MOJIYTIPOBOAH
KBaJpaToB  C | (BEHTHJIbHBIN) SIBJICHUSIM. [IpoBOANTE | HKOBBIMU
ITOMOIIBIO 3¢ deKTHI. JKCIIEPUMEHTHI c | poTodNIEMEHT
¢doroanemenTa. | YcTpoicTBO U | TOJYNPOBOIHUKOBBIMU amu,

¢buznueckue ¢doTor1eMEHTaMH. ONITUYECKIM
OPUHIUIBL  paboThl | U3MepsATh ANEKTPUYECKHE | U CKAMbsIMH
TIOJTYIIPOBOJHUKOBOTO | BEJTHYUHBI. u

¢dorozneMeHTa. yCTaHOBKaMHU
OcHoBHBIE ,

¢doromeTpuyeckue ANEKTPOU3ME
eNUHHILI. TeecHbId pUTETBHBIMUA
yrod. 3aKoH npubopamu,
00OpaTHBIX KBaJPaTOB. HCTOYHUKAMH

CBeTa.
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25 Onpenenenne | OcHOBHBIE — 3aKoHBI | [IpumeHsTH 3akoH | HaBbikamu
noKa3aress reOMETPUYECKON IIPEITOMIICHUS U | IPUMEHEHUS
npenoMiaeHuss | onTUkU. PU3NYECKU | OMPEIeNATh €ro BEIUYMHY. | CIIOCOO0B
CTEeKJIa c | cmblcn abcomtoTHOro | CTpouTh XOA Jy4ell B | ONpenencHUs
MTOMOILBIO U OTHOCHUTENIBHOIO | IUIACTUHE U B MUKPOCKOIIE. | IIOKA3aTelIs
MHKPOCKOIIA. rokKasaresieun PabGoTtarb ¢ MHMKPOCKOIIOM | MIPEIOMIICHUS

MIPEIOMIICHUS. U TPOBOJIUTH U3MEPEHUs C |, OOpalieHus
[Ipenomnenue cBeTa | €ro MOMOILBIO, ONPEAEIATH | C
B MOTPEUIHOCTh U3MEPEHUHN. | ONTUYECKUM
IIJIOCKOIIApaJUIEIbHON u npudopamu
miacTuHe. Xoa Jydei U W3MEpEHUs
B MHUKPOCKOIIE M €r0 c ux
YBEJIMYEHHUE. MTOMOLIBIO.
CymHocth  MeToOna Hassikamu
onpeaeneHus MUHHUMM3ALU
MOKa3aTens U U pacuéra
MPEIOMIICHUS. MOTPEUIHOCTE
H.

26 N3mepenue CymHocts  siBineHus | [Ipumenars teoputo | HaBeikamu
HOMIOIEHUS MOMJIOIIEHUSI  CBETA. | CIIEKTPOB IIOIVIOLIEHUS U | IPUMEHEHUs
ceera. CHsatue | 3akoH byrepa — | 3akoH byrepa — Jlambepra | meTonoB
crnektpanbHbix | JlamGepra — bepa. | — bepa. Ilonb3oBarbes | onpeneneHus
xapaktepucTuk | [loHsTHE OnTHYECKO! | yHHBEpCAIbHBIM BEJIMYMHBI
I[BETHBIX IUIOTHOCTH Teda U | pOTOMETPOM M HPOBOAUTH | NOIIOLIEHUS
CTEKOJ C | CBETOIIPOITYCKaHHUS. WU3MEpEHUS c ero | cBera,
MOMOIIbIO Buner CHEKTPOB | MOMOLIBIO. paboThI c
¢doromerpa. MTONJIOIIEHUS. doromeTpuye

CrnexTpayibHbIe CKUMU

abcopOLMOHHbBIE npubopamu,

(GUIBTPHL. ux

YcrporictBo 151 FOCTUPOBKH,

NPUHLIMIT  JIeWCTBUSA METOAAMHU

¢doromeTtpa. MUHUMU3aLN
U U pacuera
HOTPELIHOCT
u.

27 N3y4yenune Ilonsatusa  cnekrpos | [IpumensTs teoputo | HaBeikamu
CHEKTpa PTYTH | U3TyUEHUS U | ONTHYECKHUX CIEKTPOB, | pabOTHI c
c MIOMOIIIBIO | TOMJIOLIEHUS, ux | 0000mIEHHYIO bopmyIy | ONTHYECKUM
CIIEKTPOCKOMA. | PA3HOBUIHOCTEM. bansmepa.  HccnenoBath | 1

Cnekrtp aroMa | CIIEKTpbl ~ U3IY4YEHHs  C | CHEKTPaJIbHBI
BOJIOPO/IA, MOMOIIIBIO CIIEKTPOCKOMNA. | MU
CIIEKTPAJIbHBIE CEPUH. npubopamu,
OO0bsicHeHue MHUKpPOMETPHU
IIPOUCXOKIECHUS 4ECKUMU
JIMHEWYaThIX MeXaHU3MaM
CIIEKTPOB, KBaHTOBas u,

MpUpoaa U3Iy4EHUs. HMCTOYHUKAMU
[Toctynarst bopa. W3Jy4EHUS
[IpaBuno YacToT. ONTHYECKUX
OcHoBBI TEOPUHU CIIEKTPOB.
aToMa BOAOpOJA IO MuHUMH3UPO
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bopy. YcrpoiictBo u BaTh u
NPUHLMIT  JIEHCTBUA paccuuThIBaT
MIPU3MEHHOIO b
cnekTporpada. MOTPEIIHOCTh
Hucnepcus ceera.

28 N3zyuyenue OcHoBuble  3aKkoHbI | CTpouTh u300pakeHuss B | HaBbikamu
ONTHYECKOU reOMETPUYECKON JUH3aX M ONTUYECKHUX | IOCTPOECHUS
TPYOBI. ontuku. Pusnyeckuil | npuboOpax  paccUUTHIBATH | XOAa JIydel B

CMBICH a0COJIOTHOTO | UX YBEJIMYEHHE. | ONTUYECKUX
u  orHocutenbHOro | [IpoBoauTh 3KCIIEPUMEHTHI | TpyOax.
rokasaresneun C omThYecKuMu Tpybamu, | Metomamu
penoMiIeHus.  XOX | ONPEAENATh BEIMYMHY HX | ONPEAEIICHUs
Jydyed B  JIMH3aX, | yBEJIMYCHUS u 1oJIsA | yBEIIMYEHUS
nyTe, ONTUYECKUX | 3PECHHUSL. U 0JIst
TpyOax Kemnnepa, 3pEeHUs
lamunes, peduekrope ONITHYECKHUX
Herorona. ®opmyiibl prUOOPOB.
YBEIIUYCHUE HaBbikamu
ONTHYECKUX oOpartieHust ¢
npuOOpOB. ONITUYECKIM
u
npubopamu.
Munaumuzanmu
en 51
pacuérom
MOTPELIHOCTE
n.

29 N3mepenne OcHoBHble  3akOHBI | [IpuMeHSTH 3aKkoHbI | MeTonamu
nokaszaresnein reOMETPUYECKON reOMETPUYECKON ONTUKH K | ONPENEIECHHUS
MIPEIOMIICHUS onTUKUA. PU3NYECKUH | IITOCKONApAIIIEIIbHBIM IoKasaress
KUIKUX U | CMBICTT a0COJIFOTHOTO | IUIACTUHKAM M NPHU3MaM. | IPEIOMIICHUS
TBEPIbIX TeN € | KU oTHOcUTeNnbHOro | [IpoBoauTh H3MepeHus ¢ | KHUAKUX u
IIOMOIIBIO roKasaresuen MIOMOIIbIO  TPU3MEHHOIO | TBEPABIX Tell,
pedpakToOMETp | MpeOMIICHUSI. pedpaxkTomeTpa. HaBbIKaMU
a AbGe. IIpenomiienue cBera | OnpenensiT 3aBUCUMOCTH | pabOThI c

B MIOKa3arenass MPEIOMIICHHS | OITHKO-

IJI0CKONapasliebHbl | paCTBOPOB OT | MEXaHUYECKU

X  TUIACTUHKaX U | KOHIIEHTpaIuH. MU

npusmax.  SIBienue npubopamu,

JUCIIEPCUH CBeTA. MIPU3MEHHBIM

Yerponctso u u

NPUHLIMIT  JIeWCTBUA pedpakTomer

pedpakromeTpa pamu.

AGGe. Munumu3anu
el U pacuera
MOTPEITHOCT
u.
[Toctpoenus
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rpagukoB

3aBUCUMOCTE
.

30 W3mepenue IMoustue 00 | PaccuntriBars Meronamu
MalbIX  yIJIOB | HHTepdepeHIu uHTEp(epeHIINOHHbIE U3MEPEHHUS
MpEJIOMJICHUSI | CBETA, KapTUHBI B pa3HbBIX | MMOKa3aress
uHTep(EepeHI | KOTEPEHTHOCTH, UHTEP(PEepEeHIIUNOHHBIX MIPEJIOMIICHUS
OHHBIM MOHOXPOMAaTHYHOCTH, | CXEMax. [IpoBOoaUTH | ¢  TTOMOIIBIO
METOJIOM. ONTHUYECKOU SKCIIEPUMEHTHI Ha | uHTepdepeHI

pPa3HOCTH Xo/a | ”HTEPPEPEHIIMOHHBIX 17078
Jy4en. VYcnosue | ycranoBkax. Mcnonb3oBarh | OCTUPOBKH
UHTEPPEPEHIIMOHHBIX | Ounipu3mMy DpeHens s | ONTHYECKHUX
MaKCUMYMOB U | HOJy4YEHUs CUCTEM,
MUHHMYMOB. uHTEepEePEHIIMOHHOM MOJIYYCHHS
OcHoOBHbIE KapTUHBI. YCTOWYMBOM
UHTEPPEPEHITNOHHBIE u YETKOU
cxembl. OnbiT FOHra. uHTepdepeHIy
Pacuer MOHHOH
uHTEpPEePEeHITNOHHON KapTUHBI.
KapTUHBI  OT  JBYX Hasikamu
KOT€pPEHTHBIX U3MEPEHHS C
TOUCUHBIX MTOMOIIBIO
HWCTOYHUKOB  CBeETa. MHUKpOCKONa-
YerpoicTBo " MHKPOMETpA.
MPUHIUIBL  JEHCTBUSA Munaumuzanmu
UHTEP(PEPOMETPOB. el u pacuéra
MOTPEUTHOCTE
.

2.3.4 IlpumepHasi TeMaTHKAa KypPCOBBIX padoT
He npexycmorpenst

2.4 IlepeyeHb Y4eOHO-METOAUYECKOr0 OOeCmeYeHUS ISl CAMOCTOATEILHOM

padoTHI 00y4aIONIUXCH MO AUCHHUIINHE (MOLYJIIO)

HanMeHOBAHe [Tepedenn yueOHO-METOIUIECKOTO 00€CTICUeHUS TUCIUTTAHEI TI0
No BBIIIOJIHEHUIO CAaMOCTOSTEIbHOU paGOTBI
pasziena
1 2 3
13. Mexarnka, 1.CaBenneB U.B. Kypc o6meit pusuku. T. 3-4.
MOJICKYIPHAL |3 rexTprdecTBO M MarHeTH3M. OnTuka. ATOMHAS U sepHas

Tepﬁ:;ﬁ:hfma ¢uzuka. M.: KuoPyc, 2012.

’ 2. Tpodpumona T.U. Kypc busuku: yaed. mocobue [ s
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anekTpudectso, |By30B]/ T.U. Tpodumona. — M.: Akanemus, 2010.
MarHeTusM, 3. Boubkenmreiin B.C. CoopHuK 3a/1a4 110 0011eMy

OTTTHRA, ATOMBDT W) pypey pusuxn / B.C. BonbkermmTeiin. — CI16.: KHuKHBIH
saaepHas pusuKa
mup: [[Ipodeccus], 2008.

3. O0pa3oBarejibHbIC TEXHOJIOTHH

[Ipn peanuzanuu ydeOHOW pabOThl MO JUCHUIUIMHE «(U3HKA» C IENbIO
dbopMupoBaHus pa3BUTHs MPOGECCHOHATBHBIX HABBIKOB 00YUYAIOIINXCSI U B COOTBETCTBHUH
¢ tpedoBanuamMu PI'OC BIIO mo HampaBiieHHIO NMOATOTOBKU OakanaBpa peau3yeTcs
KOMIIETEHTHBII MOAXOJ M NPEIyCMOTPEHO HCIOJIb30BaHME B Y4YeOHOM Ipolecce
AKTUBHBIX W WHTEPAKTUBHBIX (OpPM TMPOBEACHHUS 3aHITHUNA: JEIOBbIE HIPHI, pa3dop
KOHKPETHBIX CUTYyalli, MCUXOJIOTMYECKUE U HAay4YHbIE TPEHHHIU, BCTPEUU C BEAYLIUMU
yuyeHbIMH (U3MKaMM, OpraHu3alus MyOJMYHBIX JIEKIUM, BHeayJuTOpHas paldoTa B
Hay4YHOU OMOIMOTEKE, MAaCTEP-KJIACChl IKCIIEPTOB U CHEIIUAIHNCTOB.

VY enbHbI BEC 3aHATUN, MPOBOJUMBIX B MHTEPAKTUBHON (OpMeE MO JUCLHUILIMHE
«®usuka» cocrasisier 30%. 3aHATUSA JIEKIIMOHHOIO TUIIA JUI COOTBETCTBYIOLIUX TPYIII
CTYJIEHTOB cOCTaBJIAOT 50% ayJUTOPHBIX 3aHATU.

[IpoMeXyTOUHBI KOHTPOJIb YCBOCHHMS MaTepuajia OCYIIECTBIISIETCA YEpPE3
BBINIOJIHEHUE CaMOCTOATENbHBIX PabOT, TecTUpoBaHUE, OnuI-onpoc, OKOHYATEIbHBINA
KOHTPOJIb — 3K3aMeH. TpeOoBaHUs K YPOBHIO OCBOCHHMSI COACPKAHMSI Kypca 3aKIII0YaeTcs B
CTPOrOM BBIIIOJIHEHUM YaCcOBOM HArpy3Kd IO T€MaM ITyTEM BBIIOJIHEHUS JIEKIMOHHBIX,
7a00paTOpPHBIX ~ 3aHATUM, HAMMCAHWU 1O MPEAJIOKEHHbIM TemaM  pedeparos,
CaMOCTOSITEJIbHBIX padOT U cjaue dK3aMeHa.

4. OueHOYHbIC CpeacTBA UIS TeKyLlero KOHTPOJISl YCIEeBAaeMOCTH M
MPOMEKYTOUYHOM aTTeCTAlUuN
4.1 ®oHA OLIEHOYHBIX CPEACTB JJIsl MPOBeIeHNs TeKyleill aTTecTaunu
Tekyimui KOHTPOJIb:
— KOHTPOJIbHBIE BOMPOCHI IO pa3jesiaM yueOHON IPOrpaMMBbl;
— TECTUPOBAHHE;
— 3aIuTa JJa0OPATOPHBIX PadOT.
[IpoMeXyTOUHBIN KOHTPOJIb:
— MEKCECCUOHHAs aTTECTAalMS.
W TOroBbIi KOHTPOJIB:
— DK3aMEH.
IIpumepHsbIe TeMBI pedepaToB MO pa3iesiaM IUCHMIIMHBI
1.OcHOBHBIE 3aKOH MEXaHUKHU 1S Bpaiatoiierocs tena. Teopema IllTeiinepa.

2. IlonsTe MOMEHTA MHEPIIMH TETa.

3.3akonbl HetotoHa B auddepenimansHoi Gopme.
4.3aKOHBI COXpaHEHUS B MEXaHUKE.

5.Bunpt nedopmanuii M Bx XapaKTePUCTUKH.

6.KuHemaTnueckue COOTHOIIICHUS B prIMOJ’IHHCﬁHOM JABUKCHHH.
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7.KuHemaTuKa BpalaTesabHOrO IBUKECHUSL.

8.MowmeHnT cunsl. [IpaBuino MOMEHTOB.

9.1l1eHTp Macc U €ro MPaKTUYECKOE OIMPECICHHUE.

10.KuneTnyeckast SHEpPTHs BPalAOLIErocs Tea.

11.]IBu>KeHHE TEN B MOJIE TATOTCHUS.

12.XapakTepuCTUKU KOJIeOATEIbHOTO JBUKEHUS.

13.JIBmxeHue rpy3a Ha npyxuHe. Pemenne nuddepeHnrarbHoro ypaBHEHUS.
14.MeToabI CI0KEHUS KOJIeOaHUH.

15.3akon Ctokca.

16.YpaBHeHnue bepHyiui u €ro UHTEpIpETaLUs.

17.BnaxHocTth Bo3ayxa. Touka pochl.

18.DOKcnepruMeEHTaIbHBIE TA30BBIE 3AKOHBI.

19.0cHoBHoe ypaBHeHue MKT u ero hopmyiibi.

20.Pacnpenenenue bonsumana u Makcsena.

21.Pabora rasa.

22.IlepBoe HayaI0 TEPMOJAUHAMUKU U €r0 NPUIOKEHUE K U30IPOLIECCAM.
23.AnnabaTHUecKui MmpoIecc.

24.11 u III 3aKOHBI TEPMOJITMHAMHUKH.

25.Peanbnbie ra3el. Kputnueckue coCTOAHMUS.

4.2 ®oH OLIEHOYHBIX CPEACTB /1JIsl MPOBEeHUsI MPOMEKYTOYHOM aTTeCTAIUN
KoHTpoJibHBIE BONIPOCHI
1. Kunemamuueckoe onucanue MexaHudecko20 08UNCEHUA: CUCeMa OmMCYéma,
mpaexmopus, nymo, nepemeujerue. CpeoHsis U MeHOBEHHAsI CKOPOCMb, YCKOPEHUe.
Xapaxmepucmuxu 08UdCEHUSL NPU NPSIMOIUHEUHOM PABHOMEPHOM U PABHONEPEMEHHOM
OBUICEHUU.
2.Kunemamuka spawamenvpro2o 08udCenus. yeio8oe nepemewerue, Y2n08das CKopocmn,
yenosoe yckopenue. Cés13b TUHENHOU cKOpocmu ¢ yenosol. Pasnomeproe spaujamenvhoe
o08udiCeHUe: nepuood, yacmoma. Xapaxmepucmuku pagHonepemerHn020 8paujamenbHo20
O0BUDICEHUS.
3.Unepyuanvhvie u Heunepyuaivivie cucmemvl omcuema. OCHOBHbIE 3AKOHbBI
HbIOMOHOBCKOU OUHAMUKU 8 UHEPYUATIbHOL cucmeme omc4emd.
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4.Cunvl epasumayuu. 3akon ecemupHro2o mazomenusi. Cuna msscecmu. Bec. Cunvl
mpenus. Cyxoe mpeHnue: NOKOsl, CKOJIbIHCEHUsl, KAUEHUS.

5.Vnpyaue cunvl. Buowi degpopmayuii. [lomenyuanvhas suepeus
ynpy200eghopmuposanno2o meia.

6.Cucmema yacmuy (mamepuanvhsix mouex). Cunvl 6HewHUe U HYMpPeHHUe. 3AMKHYMasl
cucmema. Mmnynoc vacmuysl u cucmemvl 4acmuy. 3aKOH COXPAHEHUsI UMNYTbCA 8
3AMKHYmMOU cucmeme.

7.Paboma nepemewjenus mamepuaibHol moyuky no KpusoaunetHomy nymu. MowHocmeo.
Kunemuueckas u nomenyuanvnas snepeusi. Koncepsamusmnvie u HekoncepgamugHwle CUbl.
Ilomenyuanvnoe u HenomeHyuaibHoe noe Cuil. 3aKOH COXPAHEHUs MEXAHUYECKOU
SHepeUU.

8.Momenm umnynvca yacmuysl u cucmemsl wacmuy. Momenm cunvl. 3aKoH coxpaneHus
MOMEHMA UMRYIbCA 8 3AMKHYMOU cucmeme.

9./[unamuxa abconromno meepooco mena. Momenm unepyuu. OcHosnoe ypagneHue
OUHAMUKU 8PAWYAMENIBHO20 OBUNCEHUS.

10.Konebanus, ux knaccuguxayus. I apmonuueckue xonebanus. Kunemuueckas,
HOMEHYUAIbHASL U NOJIHASL SHEPIUSL 2APMOHUYECKUX KOeOAHUL.

11.3amyxarowue xonebanus. Yacmoma u amniumyoa 3amyxaroujux KoaeoaHull.
Koaghgpuyuenm samyxanus. Boinyocoennsie konebanus. Pezonanc.
12.Makpockonuueckue cucmemol. Cmamucmuieckoe u mepmoOuHamuiecKkoe onucanue
maxpocucmem. /lagnenue, obvem u memnepamypa 2asa KaKk cmamucmuiecxue
xapaxmepucmuku cocmosnus 2aza. OcHogHble npedcmasieHus MOAEKYIAAPHO-
KUHEeMmuU4ecKoll meopuu 2a3os.

13.H0eanvHulil 2a3. 3aKoHbl UOealbHO0 2a3a: 3aKOH A6o2adpo, 3axkow /lanbmona,
ypasHnenue Knanetipona-Menoeneesa. Mzonpoyeccul.

14.0cHosHoe ypasHeHUue MONeKYIAPHO-KUHeMUYecKol meopuu 2a3o8. MonexyiapHo-
KUHemu4ecKoe uCmoaKo8anue mepmooOuHamMuieckol memnepamypul u oagnenus. ucino
cmeneneti c60000bl. 3aKOH PABHOPACHpedeneHUsl IHEP2UL NO CIMENEHAM C80000bL.
Cpeonss snepeusi MHO20amoMHOU MOJIEK)Ibl

15.Pacnpeoenenue monexyn no ckopocmsam Maxkceenna. Pacnpedenenue borvymana.
bapomempuuecxas gpopmyna.

16.Asnenus neperoca 6 eazax. Jugpgyzusa. Tennonposoonocms. Bazkocmo. Monexynapro-
KUHemu4ecKas UuHmepnpemayus s6J1eHull nepeHoca 8 2a3ax.

17.Peanvuvle 2azwl, ypasuenue Ban — oep — Baanvca. Conocmasnenue uzomepm Ban-oep-
Baanvca c sxcnepumenmanvrvimu uzomepmamu. Kpumuueckoe cocmosnue. Kuokoe
cocmosiHue eewecmsa.

18.Teepooe cocmosnue sewjecmea. Amopghnvie u kpucmaniuveckue mena. JanipHutl
nops0ok 6 kpucmaniax. Kpucmannuueckas pewemxa, ee napamempwi. Anuzomponus
KPUCMAL08.

19.Tepmoounamuueckas cucmema, napamempvl COCMOSHUS, MePMOOUHAMULECKOe
pasHogecue, 6HympeHHss IHepaus cucmemul. Ilepeoe nauano mepmooOUHAMUKU.
Hzonpoyeccol 8 mepmoounamuxe.

20.[Juxknuueckue npoyeccol. Obpamumule u Heoopamumvle npoyeccvl. Paboma yuxna.
Tennosvie mawunsl. KII/[ mennosot mauiumbl.
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21.1uxn Kapno. KII/[ yuxna Kapno onsa uoeanvnoeo easa. Oopamumocms yukia Kapno.
Peanvuvie yuxnvi. Heocywecmeumocmso eunozo osucamens. Bmopoe nauano
MepMOOUHAMUKU.

22.Dnekmpuyeckue 3apsovl. /[ea pooa 31eKmpuiecKux 3apsaoos. IKCnepumermst,
noomaeepaicoaroujue cyuecmeosanie c60000HbBIX 3apsi008.

23.3axon Kynona 6 gekmopHom guoe 0Jisi mOUeyHbIX 3aps008. [{udieKkmpuiecKas
NPOHUYAEMOCb 8eujecmad.

24.Ilousmue 06 snekmpuyeckom noie. Hanpsowcénnocms snexmpuueckozo nous
MOoYeyH020 3apsoa.

25.Teopema I'ayca. [lomok eexmopa nanpscennocmu. Ilpumepvl pacuéma
HANPANCEHHOCMU INIeKMPUYECKUX NOJIEU.

26.1lomenyuan kax s3HepeemuyecKas XapaKmepucmuka sfnekmpuyeckozo noisi. Paboma
NEKMPOCMAMUYECKUX CUT 8 IJIeKMPUUECKOM NOJIe.

27.2Onexmpuyeckas Ounoib 8 0OHOPOOHOM U HEOOHOPOOHOM DJIeKMPUUECKOM NOJIe.
28.Aenenue noaapusayuu ousnekmpuxos. llonspuzayuonnsle xapaxmepucmuxu.
29.2nexmpoémrocmv men. Konoencamopoi.

30.1locmosannsiii 3n1exkmpudecKuti mox. Xapakxmepucmuku K8a3suCmayuoHApHO2O
9NeKMpU4ecKo20 moxd.

31.3akon Oma 015 yuacmka 21eKmpudeckou yenu 6 ouggepenyuaibrol hopme.
32.2./[.C. ucmounuxa moxka. CmoponHue cuwi.

33.3axon /xcoyna-Jlenya.

34.3axon Kupxzoga 011 pazeemenénnuix s1eKmpuieckux yeneu.

35.3axon Oma 015 nonoti yenu ¢ HeCKOIbKUMU UCTNOYHUKAMU MOKA.

36.3axon @apades 0ns snekmpoau3a.

37.Maenummnoe nozne u e2o xapaxmepucmuxu.

38.3axon Amnep. Creocmeust.

39.3axon buo-Casappa-Jlannaca u e2o npumenenue K pacuémy uHOyKyuu 0OHOPOOHO20 U
HEO0OHOPOOHO20 MACHUMHBIX NOJIElL.

40.Cuna Jlopenya. Cneocmausi.

41.Asnenue anekmpomacnumuou unoykyuu. Onerm Dapaoest.

42.Ilomok 6ekmopa MacHUMHOU UHOYKYUU. 3aKOH 2NeKMPOMASHUMHOU UHOVKYUU.
IIpasuno Jlenya

43.Asnenue camounoykyuu. Koagpguyuenm camounoykyuu.

44.3axon Oma 015 yenu nepemeHH020 mMoKa ¢ NOJIHbIM UMNEOAHCOM.

45.1lepemennsiii mok. /leiicmeyrowue 3Ha4eHusi nepemMeHH020 MOKA 8 HANPANCEHUSIX.
46.Mownocmb 6 yenu nepemenHo2o moka. Cos ¢

47.0cHosHble 3aKOHbI 2eomempuyeckou onmuku. [Ipunyun Pepma.

48.3axon nonnoco HympeHnne2o ompaxcenus. IlpedenvHulil y2on NOIHO20 6HYMPEHHe20
OMpaAMNCEeHUS.

49. Dopmyna moukou auH3bl. Pacuém onmuueckou cuivl 1UH3 pasiuyHol KoHguasypayuu.
50.Heoocmamku onmu4eckux cucmem: cgpepuueckas adbeppayus, acmueMamusm,
OUCmopcus, Koma, Xxpomamuyeckas abeppayus u ux ycmpaHenue.

51.1locmpoenue uzobpasicenus 6 buonocuyeckom mukpockone. Maxcumanvroe
yeenuyeHue MUKpOCKONd.

52.Bonnosas u KopnycKkyasapHas npupooa ceema. IKCnepumMennmol, NOOmMeepIcoaujue
K8AHMOBYIO U 8OJIHOBYIO NPUPOOY ceemd.
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53.0Onmuueckue xapakmepucmuxu eewecmsa (Cnekmpbl NO2N0UWeHUsl, OMPAd*CeHUsl,
nponyckanus). 3akon byzepa-Jlambepma.

54.B3zaumooeiicmeue ceema c geupecmeom. Hopmanovnas u aHomanbHas OUCHEPCUs.
55.Cnexmpanvras niomnocms dHepeemuieckou cgemumocmu. Cnekmp u3znydenus
abCoNOMHO YepHo2o meid.

56.3axonbl u uznyuenus abconoOmHo YepHo2o meida.

57. Uumepghepenyus ceema. Kocepenmmvie ucmounuxu.

58.0nvim FOnea u @penoens.

59.Aenenue 06otino2o nyuenpenomieHus.

60.Konvya Hvtomona xax npumep unmepghepeHyuu 6 ompanceéHHoM u npoxoosaujem
ceeme.

61. Unmeppepenyusi 8 MOHKUX NAEHKAX.

62.{luppaxyus ceema. Ycnosue 603HUKHOBEHUSL OUPPAKYUOHHBIX KAPMUH.
63.{ugpaxyus Opernoens.

64./{ucppaxyus Opayneogpepa.

65.Aenenue nonapuzayuu ceema. Ecmecmeennwiii u nonsapuzosanunvii céem. 3aKoH
Manioca.

66.Brewnuti u 6nympennuti pomosghghexm. Ypasnenue Jiinumetina.
67.OKcnepumeHmol, 00KA3bIBAIOWUE CYUEeCMBOBAHUE DIEKMPULECKO20 3apa0d 6HYMPU
amoma.

68.Mooenu amoma no Tomcony u Pezenghopoy.

69.Keanmoewvie nocmyaamol bopa.

70.I'unomesa o0e Bpotinsa. Boanosvie ceolicmea wacmuy eewecmasa.

71.J1azepwi. [lpunyun oeticmeus aasepa.

72.Cocmas siopa. M3omonei.

73.Ecmecmeennasn paduoaxmugHocms. 3aKOHbl paduoakmusHo20 pacnaod.
74.A0epnvle peakyuu. Tepmosioepuvie peakyuu.

75.0unepeus ces3u uacmuy 8 siope.

5. IlepeyeHb OCHOBHOWI W [JONOJHHUTEJNbHON Y4YeOHOM JHUTEpaTypbl,
HEe00X0AUMOI1 111 OCBOCHUS TUCHMILUIMHBI (MOAYJIA)
5.1 OcHoBHas JuTeparypa:

1.Tpodumona T. U. Kypc dusuku — 20-e uzn.. — M.: UznaTenbckuii ieHTp
«Axagemus», 2014.

2. CasenneB U.B. Kypc ¢usuku (B 31.). Tom 1. Mexanuka. Monekynsipaasi pusznka —
6-e uzn. — Cankr-IlerepOypr: Jlanb, 2017

https://e.lanbook.com/book/951637category pk=919#book name

3. CasenbeB U.B. Kypc ¢usuku (B 31.). Tom 3. BaHTOBast onTuka. AToMHast pu3Mka.
®dwusnka TBepoTo Tema. Gu3rKa aTOMHOTO sI/Ipa M 3JIEMEHTApHBIX YacTui — 11-e u3m. —
Canxrt-IletepOypr: Jlansb, 2017

https://e.lanbook.com/book/926527category pk=919#book name

5.2 JlonosHUTEBHAS IATEpATYpa:
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https://e.lanbook.com/book/95163?category_pk=919#book_name
https://e.lanbook.com/book/92652?category_pk=919#book_name

1. Kypc ¢pusuku : YuebHoe nocodue mist By30B / A. A. letnad, b. M. SIBopckuii. —
6-¢ u3m., crepeorurt. — M. : Akagemus, 2007. — 719c. : Tabm., un. — (Beiciee
o0pa3oBaHue).

2. PemuzoB A.H. Kypc pusuxu: yuedbHuk 115 ctyaeHToB By30B / A.H. Pemu3os,
A 4. Tloranenko. — M.: [Ipoda, 2004.

3. Tpodumona T.1. COopHUK 3a7a4 M0 KypCy (GPU3UKHU C PEHICHUSIMHU: yueo.
noco6ue aisg By3oB / T.U. Tpodumosna, 3.I". [TaBnosa. — M.: Beicmas nikona, 2004.

4. CagenneB U.B. Kypc o6mieit ¢pusuku: yued. mocodue ajist By30B: B 5 KH. / — M.:

Actpens: ACT, 2005.

5. CasenneB U.B. Kypc obmieit dusuku. T. 3-4. D1eKTpudecTBO M MAarHETU3M.
OnTuka. AtomHas u siaepHas pusuka. M.: KnoPyc, 2012.

6. Bompkenmteitn B.C. CoopHuK 3a1a4u o obmemy kypcey ¢usuku / B.C. Bonb-

kenmrerH. — CI16.: Kamxuasiii mup: [[Ipodeccus], 2008.
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6. IlepeueHb pecypcoB HHPOPMAUMOHHO-TEJCKOMMYHUKAIMOHHOM CETH
«HTEepHET», HEOOXOAMMBIX /1JIS1 OCBOCHUS M CIHUILIUHBI (MOAYJIA)

http://window.edu.ru/ (EquHoe okHO JocTyma K 00pa3oBaTeIbHBIM PECypcam).

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

00pa3oBaTeNIbHBIN MTOPTAN).

3. http://www.scintific.narod.ru/literature.htm (Karamor Hay4HBIX pecypcoB).

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

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

TCPMOINHAMUKAY ECTGCTBGHHO-Hay‘-IHOFO O6pa3OBaTCJIBHOFO HOpTaHa).

6. http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm (Pa3zaen mo

MOJICKYJIIPHOHM (PU3HKE M TepMOAMHAMUKE yaeOHO-00pa30BaTeIbHON (PU3HKO-
MateMaTudeckon oubiamoreku caita EQWorld).

7. http://physics-lectures.ru/ (JIekiuu mo ¢pusnke st BY30B).

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

cratdusmnka» odpaszoBareiabHoro npoekra A.H. Bapruna «®usuka, Xxumusi, MaTeMaTUKa
CTYJIEHTaM U IIKOJIbHUKAM)).

9. http://www.formules.ru/showcat.php?id=6&page=1 (DPopmyJIbl 10 MOJCKYJISAP-

HOU (pU3UKE U TEPMOJIUHAMUKE).

7. Meroanueckue yKa3aHuUsl JJisi O0yYAIOIIUXCH IO OCBOCHUIO IMCIUILIHHBI
(MoayJin)

Heobxoammoe yciioBre yCnenHoro yCBOeH!s MaTepuaia 0akaliaBpaMu — 3TO
MIPEEMCTBEHHOCTh MEXKTY IIKOJIBHBIM U BY30BCKUM KypcamMu (hU3HKHU.

®du3uKa u3ydaeTcs B mepBoM ceMecTpe. [1oaToMy Ha mepBOM JIEKHMOHHOM
3aHATUM OakajiaBpaM HEOOXOIUMO B I1€JIOM 0XapaKTEPU30BaTh COJICPIKAHUE
y4eOHOM NUCIUIUIMHBI, paccKa3aTh O BUJAX YUEOHBIX 3aHATHH, O TPEOOBaHUIX K
YPOBHIO OCBOCHHMS TTPOTPaMMBbl, COOOIIUTH O CPpoKax U (hopMax TEKYIIEro U
UTOrOBOr0 KOHTPOJIsA. C 1EbI0 SKOHOMUHU aYJIUTOPHOTO BPEMEHU U CTH-
MYJIUPOBAHUS CAMOCTOSITEIbHON PabOThl 0aKallaBpOB 1IEJIECO00PA3HO PSiI JIEK-
[MOHHBIX BOIIPOCOB BHIHECTU HA CAMOCTOSATENIbHOE U3yueHHE. JIEKIIMOHHBIN KypC
CJIETyET 3aBEPITUTH 0030PHON CHCTEMATH3UPYIOIICH JICKITHEH.

Yuraemasi AUCUMITIMHA MPEACTABISET COOON KypC SKCIIEPUMEHTaIbHON (-
3UKH, IOITOMY HE CTOUT €€ U3JIMIIIHE MATEMATU3UPOBATh, TAK KaK HA IEPBOM Kypce
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OakaaBpbl eIle He U3yYMIIU B TIOJTHOM 00beMe BY30BCKUH ITUKIT MAaTEMAaTHUECKHIX
nucuuiuinH. Tem He MeHee, OakaaBphl JOJKHBI MPUCTYNATh K U3YYEHUIO
MOJIEKYJIIPHOM (PU3UKH, BiIaJies UHTETpUpOBaHueM U qudpepeHurpoBaHueM, ymes
UCCJIENOBATh (PYHKIIMU HA SKCTPEMYM.

[To maTepuanaM JEKIUOHHOTO Kypca HEOOXOUMO MPOBOJAUTH MEKCEC-
CUOHHYIO aTTECTallMIO JIs TOTO, 4YTOOBI OaKaiaBphl MOTJIM 3apaHee (3a 1-2 mMecsia
JI0 9K3aM€Ha) CPaBHUTH YPOBEHb UMEIOIIMXCA Y HUX TEOPETUYECKHUE 3HAHUS U
YpOBEHBb TPEOOBAHU K OCBOCHUIO TUCITUTUINHBI.

Ha ceMunapckux 3aHATHSIX HEOOXOIMMO Pa3bICHATH OakajaBpaM MPUMEPHI
pEIICHNS TUMTMYHBIX U CIIOKHBIX 3a71a4, TPEOYIOMNUX COCTABICHUS (PU3MIECKON
MOJIEIN ¥ TPUMEHEHUSI MaTEeMAaTHUECKOTO armapara By30BCKOTO YpOBHS. 3a1aun
CPEIHETO YPOBHS CIOKHOCTH OaKajlaBpbl MOTYT pelIaTh «y JOCKW» WU B KAUECTBE
noManrHux 3aanuil. C 1eNblo akTUBU3AIUU CAMOCTOSATEIIBHOU PabOThI €
BY30BCKUMU COOPHUKAMM 33724 10 (PU3HUKE U JJI TEKYIIEro KOHTPOJIs yCIeBa-
€MOCTH PEKOMEHJTyeTCsl OaKaiaBpam Ha Ka)JI0M CEMUHAPCKOM 3aHSITHH (WK 4epe3
OJIHO 3aHATHE) TPOBOJIUTH KOPOTKHE KOHTPOJIbHBIE PAOOTHI, MIpesiarasi pemTh 2—5
MPOCTHIX TECTOBBIX 3a/1a4. 3a/1a4i CPEITHETO YPOBHS CIOXKHOCTH BBIAIOTCS
OakanaBpam JJisi CAMOCTOSITENIbHON JoMaIliHel paboThl TMOO Ha KaKIOM
CEMUHAPCKOM 3aHATHH, JTUO0 HA BECh CEMECTP OJIHUM OJIOKOM 3aj1au.

Ha aGopaTopHbIX 3aHATHSIX PEKOMEHAYETCS OIEHUBATh OTYET 10 J1a00-
paTOpHO paboTe HE B CUCTEME «3aUTEHO — HE3aUTEHO», a C BLICTABJICHUEM OLICHKU,
OTpaKarolIel CBOEBPEMEHHOCTh C/Ia4u OTUETA MO padoTe, Ka4yecTBO 0hOpMIICHUS
IKCIIEPUMEHTAIBLHBIX PE3YJIBTATOB, TOYHOCTh U3MEPECHUM, PACUET MOTPEITHOCTH,
MPaBWIBHOCTh U MOJIHOTY OTBETOB Ha BOIIPOCHI MPETOIaBaATEISI.

JIns1 yCremHoro 0CBOeHUs NUCUUTUIMHBI «DU3nkay npu caMoCTOATeIbHOM
padoTe OakanaBp JAOJIKEH UMETh:

1) KOHCTIEKT JIEKITMI B OyMa)KHOM HJIA JICKTPOHHOM BHUJIE;

2) yueOHMK (yueOHOe mocoOue) U COOPHUK 3a/1a4 B COOTBETCTBHHU CO
CITUCKOM JIUTEPATYPHI;

3) TeTpaau ISl CEMUHAPCKUX 3aHATUN U I Ja00paTOpHBIX padoT (Tpedo-
BaHMUSI 110 BHITIOJIHEHUIO W 0(hOPMIICHHIO JIA0OPATOPHBIX pabOT UMEIOTCS B Jabopa-
TOpHUU 00IIeH PU3HKN).

bakanaBpy HeoOX0AMMO cHUCTEeMAaTHUECKH padoTaTh B TEUEHHE CEMecTpa 1o
M3YUYEHUIO TEOPETUYECKOI0 MaTepuaia, OCBOCHUIO TUITOBBIX TPUEMOB PEIICHUS
3a/1a4 1o (U3MKe U TPUOOPETEHUIO HABBIKOB IKCIIEPUMEHTATBLHON PabOTHI.

YcenemHocTh OCBOCHUS OaKkalaBpOM YUEOHOM AUCITUTIIIMHBI OTPAXKAETCSI B €r0
peiiTuHre — cymme 0ajuioB, KOTOpasi OpMUPYETCS B TEUEHUE CEMEeCTpa 1o
pe3yibTaTaM BBITIOJHEHUS JOMAIITHUX pabOT M TBOPUYCCKUX 3aTaHUHN, TECTHPOBA-
HUSI, YCTHBIX OMPOCOB, MEKCECCUOHHOM aTTeCTaIlH, 3allIUT JJa0OpPaTOPHBIX padoT U
AKTUBHOCTU HA CEMUHAPCKUX 3aHSTHSIX.

8. IlepeyeHbr HMH(POPMALMOHHBIX TEXHOJIOTMH, HCHOJb3YeMBbIX IPH
OCYIIeCTBJIEHUH 00pa30BaTeJILHOr0 IMpolecca Mo AUCHUILIMHE (MOAYJK) (NmpH
HE00XO0IMMOCTH)
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8.1 IlepeyeHb HEOOXOAMMOT'0 MPOTPAMMHOI0 00ecreYeHUus
[Iporpammel KOHTpOJISI 3HaHUH («PEUTHHT yCIIEBa€MOCTH CTYJIEHTOBY, «[loMolHUK
sK3amMeHaTopay, « Beioupaem Bompocy).

8.2 [lepeyenb HeOOXOAMMBIX MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. http://www.sci-lib.com/ (bosbmas HaydHas OMOIHOTEKA).

2. http://www.en.edu.ru/catalogue/312 (Pazmen «MoutekyisipHas GU3HKa U
TEPMOJMHAMUKa» ECTECTBEHHO-HAyYHOr0 00pa30BaTEIbHOIO IOPTAJIA).

9. MarepuajbHo-TeXHHYeCKasi 0a3a, HeoOXoAuMasi [Jisi OCYILIECTBJICHHS
00pa30BaTeIbLHOIO MPOIEcCa MO AUCHHUILTHHE (MOTYJII0)

st mpoBeieHUsI 3aHATUN MO JUCHMILUIMHE UMEETCS HeoOXOoJauMash MaTepualibHO-
TeXHUYECKasi 0a3a, COOTBETCTBYIOIIAs ACHCTBYIOIIUM CAaHUTAPHBIM U MPOTUBOMOKAPHBIM
paBujIaM U HOpMaM:

— CHenuaIn3upoBaHHas JICKIIMOHHAs ayIuTOpus Xxumuueckoro gakynpreTa (234C).

— CIielMaIN3MpOBaHHas Jjiaboparopust 1o oomeit ¢uszuke (219c), ocHameHHas
71a00paTOPHBIM 000PYAOBaHUEM.
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Penensus
Ha pabouyro nporpammy AUCIUILIUHEI «b1.B.7 ®u3uka

JUTSI CTYZICHTOB HAIpPaBIICHUS
04.03.01 Xumusa
[Iporpamma mpukIagHOTO OaKaIaBpuarta

dopMUpOBaHUE Yy CTYACHTOB TMPEIACTABICHUS 00 OCHOBHBIX MPHUHIUIAX W
3aKOHOMEPHOCTSIX, KOTOPbIE ONPENETAIOT (PU3NYECKUE SIBICHUS, U3y4YaeMble COBPEMEHHOU
GbU3UKOM M YMEHHE IPEACTABISATh (PU3MUECKYIO TEOPUIO Kak 0000IIeHne HaOI0ACHUH,
MIPAKTUYECKOTO OTBITA U IKCIIEPUMEHTA — 3TO IIEJIh H3yUYCHUS TUCIUTIINHBI (PU3nKa.

OcHOBHBIC 3a7]a9H TUCITATIITNHBI:

- W3ydeHHe (PU3NUYECKUX MOHATHH, (YHIAMEHTAIBHBIX 3aKOHOB WM TEOPHM, HX
MaTEMaTUYECKOE BhIPAKECHUE;

- u3ydyeHne  (U3MUECKUX  SBJICHUM, METOJAOB MX  HAONMIOJEHUA U
HKCMIEPUMEHTATBHOTO UCCIICIOBAHMUSL.

JIisi w3ydeHusl MUCHUTLIMHBI HEOOXOIWMBI 3HAHUS W yYMEHUS, TOJyYCHHBIC TPH
00y4yeHuH B 0011€00pa30BaTENbHOM IIKOJIE.

B pe3ynbTaTe u3zydenus Kypca CTyICHT JOJIKEH 3HATh:

- OCHOBHBIE TIOHSATHS, 3aKOHbI W Qopmynbl (usuku, ¢uzndeckue 3>OPEKTHI,
TEOPETHUYECKHE U DKCTICPUMEHTAIILHBIEC METO Bl MCCIICTIOBAHUI;

- TPaHUIIBl TPUMEHUMOCTH (DU3UYCCKUX MOJCIICH M TEOPUU, MCIIOIB3YEMBIX IS
OIMMCaHUs CBOMCTB BEIIIECTBA;

- (pyHmaMeHTaabHbIe PU3UYECKHUE OMBITH U UX POJIb B PA3BUTHH (PU3UKHU;

- Ha3HAYCHHE U MPUHITUIIBI IEUCTBUS BaXKHEHIINX (PU3NUECKUX MPUOOPOB.

Nzyuenne JTUCITUTUTHHBI HaIpaBJICHO Ha dhopmHpoBaHUE o0mIHX,

npodeccuoHaNbHBIX U obmenpodeccuonHanbHbiXx komnerenuuii: OK-7, OIIK-3, T1IK-2.

JlouieHT Kadeapsl pannoGU3uKu 1 HAHOTEXHOJIOTUH
Kyb6aHckoro rocy1apcTBEHHOTO YHUBEPCUTETA,
KaHIUJaT (U3UKO-MATEMATHIECKUX HAYK M. A. Kyxa
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Penensust
Ha pabouyto nporpammy AUCHUIUIUHE «b1. B.7 ®u3znka»
JUISL CTYJI€HTOB HaIlPaBJICHUS
04.03.01 Xumus
IporpaMma NpHKJIaaIHOTo OaKkaiaBpuaTa
Henp mguctumiunasl «Pusukay — (QopMUpOBaHHE Yy CTYIEHTOB TMpEACTaBICHUS 00

OCHOBHBIX TPUHIMIAX U 3aKOHOMEPHOCTSX, KOTOpBIE ONPEAESAIOT (U3NYECKHE SIBICHUS,
U3ydyaeMble COBpEMEHHONW (M3UKOM M YMEHHE TMPEACTaBIATh (PU3MUECKYI0 TEOPHIO Kak
00o0011eHre HaOII0AEeHUH, TPAKTUYECKOTO OIbITa U HKCIIEPUMEHTA.

OCHOBHBIE 33/1a41 AUCLUUIUIMHBIL:

- u3yuyeHue (U3MUYECKUX NOHATUH, (yHIAMEHTAIbHBIX 3aKOHOB M TEOpHUH, HX
MaTeMaTH4YeCKOe BhIpa)KEHUE;

- u3ydyeHHe (PU3NYECKHUX SIBJICHUH, METONOB HX HAONIOAEHUS U SKCIEPUMEHTAIBHOIO
UCCIIeZIOBAHUSI.

JUig n3ydeHus AMCUMILIMHBI HEOOXOIMMBI 3HAHUS U YMEHUS, MOJIy4YeHHbIE IpU 00y4YEeHUHU
B 00111€00pa30BaTENbHOMN MIKOJIE.

B pe3ynbrare nuzydeHus Kypca CTyI€HT JOJDKEH 3HATh:

- OCHOBHBIE MOHATUS, 3aKOHBI U POpMYJibl GU3HKH, puznyeckue 3(H(PEeKThl, TEOpETUUECKUE
U DKCIIEPUMEHTAJIbHbIE METObI UCCIIEI0BAHUI;

- TpaHMIIbl IPUMEHUMOCTH (PU3NYECKUX MOJIETIEH U TEOpUH, UCIOIb3YEMBIX ISl OMUCAHUS
CBOMCTB BEIICCTBA;

- pyHnameHTanbHble (U3MUECKUE OMBITHI U UX POJIb B Pa3BUTHH (PU3UKH;

- Ha3HaY€HUE U IPUHLIMIIBI AEHCTBHS BAXKHEUIINX PU3NYECKUX MPUOOPOB.

N3ydyenne AUCHUIIMHBI HAMpaBiIeHO HA (OPMUPOBaHHE OOUIMX, MPOPECCHOHATIBHBIX U
ob1enpodeccuoHaTbHBIX KOMIETESHIIHH:

- CIOCOOHOCTH K CaMOOpraHu3aIuu u camoodpazopanuto (OK-7)

- BiajgeHue O0a30BbIMH HABBIKAMU HCIIOJIb30BAHMS COBPEMEHHOI ammapaTypsl MpU
NpOBEICHUN Hay4HBIX uccinenoBanmii (I1K-2)

- CIIOCOOHOCTh HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHIUIMH B
npodeccronanbHoi aestenpHoctu (OITK-3)

I'en. Jupexrop
00O HII® «Me3zon»
KaH[. (u3-MaT. HayK I'puropssn JI.P.
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