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1 Hean u 3axa4u M3y4eHU sl TUCITUTIINHBI

1.1 Iean u 3a1a494 AUCUUILIAHBI

Heap qucuuninebl: YdueOHas qucnuiniiHa «Du3rKkay CTaBUT CBOCH ILIENIBIO
chopMHUpPOBaTh Y OOYJAFOIINXCS MPECTABICHUE 00 OCHOBHBIX MOHATHSIX, SIBICHUSX,
3aKOHAX W METO/ax o0IIero Kypca (pM3MKH, a TAKKE MPUBUTHh HABBIKU TPAKTHICCKUX
PacyeTOB U HKCIEPUMEHTAIBHBIX UCCIEAOBAHUM.

3agauu AMCHUILIMHbBI:

e Mecto gucuMIuIMHbl B MI3ydyeHne COBPEMEHHBIX 3aKOHOB OKPYKaIOIIEr0 MUPa B UX
B3aMMOCBSI3H;

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

o @dopMHpOBaHUE HABBIKOB MO MPUMEHEHUIO TOJIOKEHUM PYHIaAMEHTaIbHON (PU3UKU
K TPaMOTHOMY HayYHOMY aHAJIM3Y CUTYALUH, C KOTOPBIMU MAaTEMAaTUKY
IIPUXOIAUTCS CTAJIKUBATHCS IIPU U3YYECHUU HOBBIX SIBJICHUM;

e @OopMHPOBaHKE y CTYJIECHTOB OCHOB €CTECTBEHHOHAYYHOM KAPTUHBI MUPA;

e (3HAaKOMJICHHUE CTYJICHTOB C UICTOPUEH U JIOTUKOW Pa3BUTHS (PU3UKU U OCHOBHBIX €€
OTKPBITHM.

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

JuctumnnnnHa «dusuka» oTHocUTes K 0a3oBoii yactu binoka b1.b.7 ydyeOHoro ninana
no HampasiieHuto noaArotoBku 04.03.01 Xumus (mpukiagHoi OakanaBpuar).

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

JU1st OCBOEHUSI JUCLUIUIMHBI UCIIONB3YOTCS 3HAHUS, YMEHHSI U BUJIBI IESITEIBHOCTH,
c(hOpMUPOBAHHBIE B MPOLIECCE U3YUEHUS OCHOBHBIX MaTEMaTHUYECKUX KYpCOB.

1.3 Ilepeyenp MUIAHMpPYEMbIX Ppe3yJbTATOB OOyYEeHHS 10 JMCHUILIMHE
(MoOmyJiI0), COOTHECEHHBIX ¢  IUIAHUPYeMBIMH  pe3yJIbTATAMH  OCBOEHUSI
o0pa3oBaTeIbHOM MPOTrPaMMBbI

[Iporiecc m3yueHUs AUCIUIUIMHBI HAMpaBlIeH Ha (OPMHUPOBAHUE CIIEAYIONIUX
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 CIIOCOOHOCTBIO K | 0a30BbIC MJIaHUPOBATH Camoo0Opa3oBa
CaMOOpraHU3allid  H | 3aKOHOMEPHOCT | CAMOCTOSITEIIbHY | HHUS;
caMo00pa3oBaHUIO u 10 paboTy 1O | OCHOBHBIMH
B3aMMOJICHCTBH | KAYCCTBCHHOMY METO0JIOTHYE
2. [1K-2 BIIQJICHUEM 0a30BbIMH | 1 (QU3UKH  C | JOOBIBAHUIO A | CKUMH u
HaBBIKAMH JPYTHMH HCIIOJIb30BAHUIO | TEOPETHKO-
KCIIOJIb30BAHMS HayKaMH; yaeOHOTO MHO’KECTBCHH
COBPEMEHHOM 0COOEHHOCTH JIOITOTHUTEIBLHOT | BIMH




Ne WNupekc Conepxanue B pesynbrare nzyuenust yueOHON AUCIUTIIIMHBI
o I_I KOMIIET | KOMOETeHIUH (W e€ 00yYaromuecs T0JKHbI
| eHuuu YaCcTH) 3HATh YMeTh BJIaJeTh
anmaparypsl IIPU | COBPEMEHHOTO | O MaTepuasa; | OCHOBaMHU
MPOBEJICHUU HAYYHBIX | COCTOSHUS MIPOBOUTD HIKOJILHOTO
WCCIIEI0BAaHHHA buznueckoit JI0Ka3aTeIbCTBA Kypca Qpu3muKy;
HAayKH, MECTO | TeX WU HUHBIX
3. OIIK-3 | cnocoGHOCTBIO HIKOJILHOTO YTBEPKICHHIA;
UCIIOJIb30BATh Kypca ¢usuku B | Onpenensarsb
OCHOBHBIE 3aKOHBI | LIEJIOCTHOMN ¢dusnueckue
€CTECTBEHHOHAYYHBIX | CHUCTEME BEJIMYMHBI,
JTUCUUTUINH B | (pusmueckoro MIPOU3BOIUTH
npodeccnoHanbHOM 3HAHUS, MaTeMaTH4eCcKue
JeSTeIbHOCTH dusnueckue pacuersl,
npuOoOpbI UX | OmpenensTh
IIPUHLAIT ¢buznueckuit
neicTBuS, CMBICTT
YCTPOMCTBO, Pa3JIMYHBIX
CXeMbl paloThI: | BEIMYUH,
aMIiepMeTp, OOBSICHATH
BOJIbTMETD, (bU3UYECKYIO CYTh
ocumuiorpad, | SBJICHHIA,
MUKPOMETD,
BaTTMETD.

2. CTpyKTYypa M coepKaHue JUCHMIIHHbBI

2.1 PacnpenaesieHue Tpy10€MKOCTH IMCHMILIMHBI 10 BUAAM padoT

O6mass TpynOEMKOCTh AUCHUILIMHBI cocTaBisieT S5 3ad.en. (184 wacoB), wux
pacrpesieseHre 1o BujaaM padoT npeAcTaBieHo B Tadiuue (0 cmyoenmos ODO).

Bun yuebnoii paboTbl Bcero Cemectpsl
4acoB (dacer)
2 3 4
KonTakTHasi paboTa, B TOM 4ncJe:
AyauTOpHBIE 3aHATHS (BCEro):
3aHATHS IEKIIHOHHOTO THIIA 54 18 18 18 -
JlaGopaTopHbIe 3aHATHS 110 40 36 34 -
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI, MPAKTHYCCKUE 18 18 i i i
3aHATHUSA)
HNuas koHTaKkTHas padora:
KouTtponbs camocTositenbHOM padoTsl (KCP) 8 4 2 2
ITpomexyrounas arrectarus (MKP) 0,9 0,3 0,3 0,3
CamocrosiTeJibHas paboTa, B TOM YHCJIe: 89 37 25 27
[TpopaboTka yuebHOro (TEOPETUYECKOr0) MaTepuana 50 20 15 15 -
BrinosiHeHUE MHIUBUYATBHBIX 3aJaHUN 19 7 5 7 -
[TonroToBKa K TEKyIeMy KOHTPOJIIO 20 10 5 5 -
KoHTpoJib: 80,1 26,7 | 26,7 | 26,7
IToaroToBka K 3K3aMeHY 80,1 26,7 | 26,7 | 26,7
O0mas Tpy10eMKOCTh qac. 288 144 72 72 -
B TOM 4HcCJIe KOHTAKTHAsA 1909 | 803 | 56.3 | 543
padora




| 3au. en | 10 | 4 | 3 | 3 | |

2.2 CTpyKTypa JTUCUMILIUHBI:

Pacnpenenenne BHIOB y4eOHOW pabOTBl M UX TPYJOEMKOCTH MO pa3iesiam
JUCLUIUIMHBIL.
Pa3nens! aucuuniInHbI

No KonudgecTBo yacos
- AynuropHas CamocrosTenbHast
pasne HaumeHnoBanwue pa3zeiion
1A Bcero pabora paborta
JI 113 JIP
1 2 3 4 5 6 7
1. |MexaHuka
MonekynsipHas GU3MKa U
2. yaipHas 113 | 18 18 | 40 37
TEPMOIMHAMUKA
3. |Konebanus u BOJIHBI
4,
DNEKTPUYECTBO U MAaTHETH3M 79 18 - 36 25
5.
OnTuka
5 79 18 34 27
" |OcHOBBI KBAaHTOBOH (PU3UKH
7.
DK3aMeH 80,1 - - - -
HUmozo: 351,1 54 18 110 89
2.3 Coaep:xkanue pa3aesioB TUCIUNIMHBI
2.3.1 3aHaTHS JJEeKIMOHHOI0 THIIA
HanmenoBanue dopma TEKYIIEro
No Conepxanue paszaena
pasznena KOHTPOJISI
1 2 3 4
1. MexaHuka KuHematnyeckoe onucaHMe mexaHUYecKoro Juckyccust 1o
ABMXEHMA: cuctema OTCYéTa, TpaeKTopus, pedepaTtam
nyTb, nepemeuieHme. CpeaHAs U MrHOBEHHas
CKOPOCTb, yCKOpeHue. XapaKTepucTmMKu
ABMXKeHMA.  KMHemaTuKa  BpalLaTeNbHOro
ABuxeHns. CBA3b JIMHEMHOM CKOPOCTU C

YI10BOIA.

NHepuunanoHbie U HenHepLuMabHble CUCTEMBI
oTcyeTa. 3aKoHbl HblOTOHa.

Cvnbl  rpasuTaumMn.  3aKOH  BCEMUPHOrO
TAroteHnAa. Cuna taxkectn. Bec. Cunbl TpeHua.
Cyxoe TpeHue: MOKOA, CKONbXKEHUA, KaueHus.
Ynpyrue cunbl. Buabl nedopmauni.




MoTeHuManbHan 3Heprua
ynpyrogebopMmnpoBaHHOro Tena.

Cuctema yactuy, (matepuanbHbix Todyek). Cunbl
BHELWHME N BHYTPEHHME. 3aMKHyTaa cuctema.
Mmnynbc Yactmubl M CUCTEMbI YacTUL,. 3aKOH
COXPaHEHMA MMMY/bCa B 3aMKHYTOM cucTeme.
PaboTa nepemeleHMA MaTepuanbHON TOYKM
no  KPUBOAMHEMHOMY  nyTU.  MoOLWHOCTb.
KuHeTuyeckaa M NOTEHUMANbHAA 3Heprua.
KoHcepBaTMBHbIE M HEKOHCEPBATUBHbIE CUIbI.
MNoTeHUuManbHOE W HEenoTeHUManbHOe mnone
CUN.  3aKOH  COXpPaHEeHMA  MexaHW4YeCKoW
3Hepruu.

MoOMEHT umMnynbca YacTuubl W CUCTEMDI
yactnu. MOMEHT cunbl. 3aKOH COXpaHeHuA
MOMEHTA MMNYNbCa B 3aMKHYTOM cucTeme.
OunHamnka  abconoTtHO  TBEpAoOro  Tena.
MomeHT uHepuun. OCHOBHOE YypaBHeHUEe
OVNHAMMKM BpaLLATENIbHOrO ABUXKEHUA.

KonebaHus, nx Knaccudukaums.
FapmoHuMyeckne KonebaHusa. KuHeTuyeckas,
noTeHunanbHasn Z noJsiHas sHeprua
rapMOHUYECKUX KonebaHui.

3aTyxatowme KonebaHus. YacToTa n
aMmnanTyaa 3aTyXaloLmnx KonebaHun.

KoapodumumeHT  3atyxaHuA.  BbIHYKAEHHble
konebaHua. Pe3oHaHc.

MonexkynspHas
¢uzuka u
TEPMOJAUHAMUKA

Makpockonumyeckne cmcremsol. CtaTucTmyeckoe
7 TEepMOAUHaMMYecKoe onucaHue
MAKpPOCUCTEM. JdasneHue, o6bvem "
Temnepatypa rasa KaK  CTaTUCTUYeCKue
XapaKTepUCTUKM COCTOAHMA ra3a. OCHOBHble
NPeAcTaB/fEHNA  MOJIEKYNSPHO-KUMHETUYECKOMN
TEOpPUN rasos.

NpaeanbHblr ras. 3akoHbl MAeanbHOro rasa:
3aKoH ABoragpo, 3akoH [JanbToHa, ypaBHEHUE
KnanenpoHa-MeHaeneesa. M3onpouecchl.
OcHoBHoOE YpaBHeHMe MOJIEKYNAPHO-
KMHETUYECKON Teopumn rasos. MosiekynapHo-
KUHETUYECKoe WCTOJIKOBAHME
TEPMOANHAMMUYECKON TemnepaTypbl n
pasneHus. Yncno creneHeit cBoboabl. 3aKOH
paBHOpacnpeaeneHmns 3HepPrnu no CTeneHsam
cBoboabl. CpedHAs 3Heprua MHOroaTOMHOM
MOJIEKYbI

PacnpepeneHne mosnekyn Mo  CKOPOCTAM
Makcsenna. PacnpegeneHve  bonbumaHa.
bapomeTpuueckasa popmyna.

fiBneHnMa nepeHoca B rasax. Auddysua.

Komnoksuym
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TennonpoBoAHOCTb. BA3kocTb. MonekynapHo-
KMHEeTnYecKasn WHTepnpeTauma ABNEHUM
nepeHoca B rasax.

PeanbHble rasbl, ypaBHeHwe BaH — pep -—
Baanbca. ConocrtaBneHne wusotepm BaH-gep-
Baanbca o 9KCNepUMEHTaIbHbIMM
n3oTepmamm. Kputnueckoe cocToaHue.
MunaKkoe coctoAHMe BeLecTsa.

Teeppoe coctoaHue BelectBa. AMopdHble U
KpUcTannmdeckme Ttena. JanbHuii nNopAgok B
Kpuctannax. Kpuctannuyeckaa pelweTtka, ee
napameTpbl. AHU30TPONNA KPUCTANNOB.
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 umnkna KapHo.
PeanbHble LuMKAbl. HeocyLwecTBUMOCTb BEYHOIO
Asuratensa. Bropoe Hayano TepMogMHAMUKMN.

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 noTeHUWana M ero
CBA3b C HaNpAXKeHHOCTblo. [1POBOAHMKM B
3/IeKTpMYEecKkom nose. YC/n0BUA paBHOBeCUA
3apALOB Ha NPOBOAHWUKAX. DNEKTPOEMKOCTb.
MnocKkunit KOHAeHcaTop. dHeprua
3/IEKTPOCTATUYECKOTO nosA. [AW3NEeKTPUKM B
3N1IEKTPUYECKOM None. INEKTPUYECKUIA AMNONb.
MNonapusauma ON31EKTPUKOB. BekTop
3NEKTPUYECKON WHAYKUMWU. [uaneKkTpuyeckue
BOCMPUMMYMNBOCTb U MPOHULAEMOCTb.

Huckyccus 1o
pedeparam

DIIEKTPUUYECTBO

MOCTOAHHBIN  3NeKTpUYeckMn ToK. Cuna w
NAOTHOCTb TOKa. 3aKoH Oma B
anoddepeHumanbHoOM dopme.
dnekTpoasuxkywan cuna (3AC). 3akoH Oma
Ana yyactka uenu ¢ 34C 1 gna nonHom uenm.
3aBUCMMOCTb COMPOTUBNAEHUA METANN0B OT

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

Maruetusm

MarHutHoe none. Bsaumopgencrteme ABYX
3/1IEMEHTOB TOKa (3aKoH Amnepa). UHAyKuMA
MarHuTHoro nons. 3akoH buo-Casapa-/lannaca.
MarHuTHoe nosie  A/MHHOTO  COo/MeHoMAa.
[elcTtBne MarHMTHOro MoAas Ha NMPOBOAHUK U
KOHTYP C TOKOM. [eicTBME MarHUTHOIO W
3/1IEKTPUYECKOro Nonei Ha ABUKYLLMICA 3apaa.
Cuna JlopeHua. DNeKTpoMarHMTHaA MHAYKLKUA.
3aKOH 3/1eKTPOMArHUTHON MHAYKUMKN Papases.
Mpasuno JleHua Kak cneactemMe  3aKOHaA

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

3Heprvm MarHMTHOro nonA.

Komnoksuym

DJIEKTPUUYECTBO

MepeMeHHbIi TOK. KBasncTauMoHapHbIe TOKWU.
MNonyyeHne CUHYCOMAANbHOIO MNEpPeMeHHOro
TOKa. 3akoH Oma ana uene nepemeHHoro
TOKa C  OMWUYECKUM COMPOTUBNEHUEM,

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

OnddepeHumanbHoe ypaBHeHMe COBCTBEHHbIX
SNIEKTPUYECKNX  KonebaHuihi B KOHTYype.
Pe3oHaHc HanNPAKEHUN. NobpoTHOCTb
KOHTypa. dneKTpomarHutHoe none. OCHOBHble
nosoxeHmna Teopunm Makesenna. Buxpesoe
afeKkTpuyeckoe none. TOK  CMeLLeHMA.
YpaBHeHne MakcBenna B WHTErpasibHOM
dopme. CBoICTBA 3/NIEKTPOMArHUTHbIX BOJIH.
LLIKana 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

BonHosas ontuka

NHTepdepeHumn cBeTa. KorepeHTHble
NCTOYHMKKN cBeTa. ONTMYecKan pasHOCTb XoAa.
NHTepdepeHLmMA cBeTa OT ABYX KOTe€pPeHTHbIX
WUCTOYHMKOB M CNOCObObl €ee OCyLLecTB/eHUS.

KomnnokBuym

8




NHTepdepeHumMa B TOHKMX  NAACTUHKaX.
Monocbl paBHOrO HaKAOHA WM MOMOCbI PAaBHOWM
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. AndpakuMOHHbIN
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
npucnocobaeHuns. MNonaTne 06
UHTepdepeHUNN NONAPU3OBAHHbBIX CBETOBbIX
BONH. NcKkyccTBEeHHaA aHM3o0TponuA.. Tennosoe
n3nydyeHue. PaBHOBeCHoe W3nyvyeHue. 3aKoH
Kupxroda. AbcontoTHO yepHoe Teno.
3aBUCMMOCTb  MCMYCKaTeNIbHOM CcnocobHOCTM
abcontoTHO YepHOro Tena OT ANIMHbI BOJIHbI.
3akoH CredaHa-bonbumaHa.

Konnoksunym

10.

KBaHnToBas onTuka

B3aumopencteme cBeTa C  BELLECTBOM.
Ancnepcus. 3aBMcMMOCTb nokasarens
NpPenomMaeHua oT AAWHbI BOMHbI. HopmanbHas
M aHOMasbHas Aaucnepcua ceeTa. BHewHUi
doToaddeKT. YpaBHeHMe IDUHWTENHa ANs
doToaddeKrTa.

Huckyccus 1o
pedeparam

2.3.2 3aHATHA CEMUHAPCKOI0 THIIA

Kontponbhas Nel (kuHEeMaTHKa TOUYKM U TBEPAOIO Tea)

Bapuanr 1.

1. Touka nBHKETCS BAOJb OCU X, IPHYEM KOOPAMHATA X U3MEHSIETCS MO 3aKOHY X =
a cos(2n/T)t. Haittu: a) BeIpaskeHHsI JIJIsl MPOEKIMM Ha OCh X CKOPOCTHU V M YCKOPCHUS W
TOYKH, 0) MyTh S1, MPOMICHHBIN TOYKOM 32 MPOMEXYTOK BpemeHu oT t = 0 1o 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.

wm/c. Haiitu:

3CMIJIIO. COHpOTHBJIeHI/IC BO3ayXa HC YUUThHIBATD.
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2. C 6amram BeicOoTOM h=25 M ropu3oHTaibHO OPOIIEH KaMEHb €O CKOpPOCThio VO=15

1)Ha KaKOM PACCTOSHUH SX OT OCHOBAHHs OAIllHU OH yIMAaJeT Ha 3EMITIO,
2) ¢ KaKoil CKOPOCTBIO V OH YHAJET Ha 3eMIIIO,
3) KakoW yroJyl COCTaBUT TPAEKTOPUsI KaMHSI C TOPU30HTOM B TOUKE €ro MajeHusl Ha




3. Touka nBUXKETCS MO OKPYKHOCTH CO CKOPOCThIO v=at, rje a = 0,5 m/c2. Halitu ee
MIOJTHOE

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

4. Koneco, Bpamaschb paBHO3aMEJIEHHO, IPH TOPMOKEHHH YMEHBIIHUIIO CBOKO
ckopocTh Bpamienus 3a 1 mun ¢ 300 mo 180 06/MuH. Halitu yriioBoe yckopeHue Kojeca u
YHCII0O 000POTOB, CIIETAHHBIX UM 33 3TO BPEMSI.

5. Touka coBepillaeT BUHTOBOE ABUYKEHUE, BBIPAKAEMOE YPaBHEHUSAMH X=COSs4t,
y=sin4t, z =2t npu4ém 3a eANHUILYy JUTMHBI B3SIT MeTp. OnpeaenuTs paanyc KpUBU3HB R
TPAEKTOPHHU.

Bapuant 2

1. Ha xakyro Bbicory H u 3a kakoe Bpems t HMOJHUMETCS TEIO Maccod 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 nmpoaoinkaeT IBHKEeHHE noJ yriaoMm 30°1M0 OTHOIIEHHIO K IEPBOHAYAIBHOMY
JIBH>KEHUIO IEPBOTo Tena. HanTu BeM4rHy CKOPOCTH €IMHOTO TEJA U yTOJI.

3. KonpkoOexerm maccoit 70 kr, cTos Ha KOHBKAax Ha Jbay, OpocaeT B
TOPU30HTAJIFHOM HaIlpaBJIE€HUU KaMeHb Maccoil 3 Kr co ckopocThio 8 m/c. Haiitu, Ha
KaKO€ PacCTOSHUE OTKATUTCS MPU ITOM KOHBKOOEKEII, €CJIM U3BECTHO, YTO KOI(PDUIIMEHT
TpEHUsI KOHBKOB 0 Jie paseH 0,02.

4. CranpHoil mapuk Maccoil m=20 r, OpoCHUIIM BEPTUKAIBHO BHU3 C BBICOTH h =1 M
u ckopocthio V0=10 ™M/c Ha HenepOpMUPOBaAHHYIO NPYNKUHY C KOIDDUIIMEHTOM
xectkoctu k =1 H/cm. Haiitu ckopocTh miapmka B MOMEHT TMOJJIETa K TPYXUHE U
BEITUYMHY MaKCUMaJIbHOU JehopMaIiuu mpyKUHBI.

Kontponbnas Ne2 (MosnexynsipHas pusrka v TEpMOJIMHAMHUKA)

BapuantNel

1. B cocyne Haxomutcsi CMeCh KuCIopoaa maccol TI=8 r u yriekucioro rasa
Maccou T2=22 r npu aaBiaeHuu p=1,5 atM u temneparype T=310 K. Haiitn minoTHOCTB
ATOM CMECH, CUMTAs Ira3bl HICATBHBIMH.

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. Ta3000pa3Hblii BOJOpPOA, HAXOAMBIIMMHCS TPU HOPMAJIBHBIX YCJIOBHUSX B
3aKpBITOM cocyne oO0wsemom V=5 n, oxmammmm ©Ha T=55 K. Haiitu npupamenue
BHYTPEHHEW 3HEPTHUU Ta3a.

4. OmuH MOJb KHCIOpOAA, HaxoauBlierocs mnpu temmeparype t0=17<C,
annabaTHYeCKu pacIIUpWIN TaK, YTO €ro JaBJeHHE YMEHbIIWIOCh B m=8 pa3. Haiitu
TEMIIEPATYPY ras3a MOCie PACIIUPEHHUS.
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5. NneanbHas TemioBas MalllMHa COBEpIIAeT 3a OJMH LMK padoty A=73,5 x/[x.
Temneparypa HarpeBatensa T1=373 K, xonoaunsHuka T2=273 K. HaliTu KOIMYECTBO
TertoTel Q1, moaydyaemoe MalIMHOM 32 OJUH UK.

2.3.3 JlaGopaTopHble 3aHATHS

Ne Hannerosanue HaumenoBanue nabopatopHbix padboT Popwma Texyuero
paszneina KOHTPOJIS
1 2 3 4

1. Dnextpuuecto | U3YUEHUE PEBOHAHCA HAIIPSDKEHUU B Ortuér no
HEITW ITEPEMEHHOI'O TOKA nabopaTopHBIM paboTam

2. DEeKTpUYECTBO V3MEPELIE COSop B LIENH OTuér 1o
IEPEMEHHOI'O TOKA n1abopaToOpHBIM paboTamM

3. DJIEKTPUYECTBO M3MEPEHME DJIEKTPOABWXYIIEN Ortuér no
CUJIbI UCTOYHUKA METOOM n1abopaToOpHBIM paboTamM

KOMITEHCAIIMN
4, Maruetuszm OIIPEJEJIEHUE Otuét no

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

5. DIEeKTpUYECTBO N3YYEHUE PABOThHI DJIEKTPOHHOM Otuét no
JIAMIIbI nabopaTOpHBIM paboTam

6. ONEeKTpUYECTBO NCCIIEJOBAHUME Otuér no
[TOJIYITIPOBOAHMKOBBIX n1abopaTopHBIM paboTaM

BBINPSIMUTEJIEN

7. Onrtuka OITPEJAEJIEHUE I''TABHOI'O ®OKYCHOI'O Otuér no
PACCTOSAHUMA OIITUYECKUX CUCTEM |naGopaTopHbIM 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 OIIPEJEJIEHUE ITOKA3ATEJIA Otuér no

IMPEJIOMJIEHUA CTEKIJIA C ITOMOIIBIO [(nabopaTopHbiM paboTam
MUKPOCKOITA

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

12. Ontuka N3VYEHUE OIITUYECKOU TPYBBI Otuér no

nabopaToOpHBIM paboTam

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

3HaThb YMCTb BJIaACTh
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Beruucnenue -OCHOBBI MPOCTEHIINX | -IPABUJIBHO T0JIb30BaThCS | ~-HABBIKAMHU
00BEMOB U | hpusmgeckux LITAHTCHITUPKYIIEM U | U3MEpPEHUsi C
onpeaeIeHue HU3MEPEHUI MHUKPOMETPOM, MIOMOLBIO
MJIOTHOCTHU T€N | YCTPOMCTBO ONPENENATh MOrPEIIHOCTh | MUKPOMETPU
CTaHJapTHOU pudopoB YECKHUX u
MUJUTUMETPOBOM (OTHOCUTETBHYIO U | IITAHT€HUHCT
JIMHEWKH, OCHOBBI | a0COIOTHYIO), PYMEHTOB;
MIPUHIUIIA paboTHI | ompeAeieHne  TPUYUHBI | -aHAIU30M |
HOHUYCA, BO3HUKHOBEHUS crocobamu
IITAHTCHITUPKYIIS, MOTPEUTHOCTEH, YMEHBIICHUS
MHUKPOMETPUYECKOTO | IPAaBUJIBHO  3alMChIBAThH | MOTPEIIHOCTE
BUHTA, MHUKPOMETPA; | pe3ylbTarbl U3MEPEHUN, U | U;
onpeaeneHue 0JIb30BaThCs -HaBBIKAaMU
MOTPEUTHOCTEN  ATUX | MEXKITYHAPOTHOM pacuera
puOOpPOB cuctemoit CU bU3HIECKUX
-OCHOBBI TEOpPUHU BEIUYMH U
MOIPELIHOCTEN odopmiieHus
-IpSIMbIE U KOCBEHHBIE TaOJIHIIBI
MU3MEpPEHUS pE3yJIbTaTOB
-OCHOBBI OTIBITA;
MEXIyHApOIHOU
cucrembl CU
N3yuyenune -OCHOBBI -IPUMEHSATh OINpPENENEHUs | -METOIaMU
3aKOHOB hopMyITHPOBKH (bU3UYECKUX BETUYUH IS | ONPEICIICHHS
BpaIIaTeIbHOTO | KHHEMAaTUKH ONMCBIBAHUS JAHHBIX | MOMEHTA
JIBIKEHUS BpalareIbHOro SIBJICHU. WHEPIUH TEI,
NBUKEHUS,  OCHOBBI | -IIPUMEHSITh OCHOBHO€ | -M3MEpEHUE
JTUHAMUKH, ypaBHEHUE TUHAMUKHU | BpEMEHU |
BpalaresbHOro BpalIaTeIbHOTO JIBM)KEHHUS | JIMHEHMHBIX
JMBIDKEHUS  TBEPJOTO | U 3aKOH  COXpaHEHUs | BEJIMYUH,
Tena,  ONpEeNeTeHUE | TBUKEHUS -
n\MOMEHTa WHEPIIHH, | -aHAIU3UPOBATh MOJIb30BAaHHUE
MOMEHTa  CWJbl M | HOTPEIIHOCTH, MU3MEPEHUs | M
HMMITYJTbCA, " CrocoObI €€ | ITaHTEeHIINDP
onpeneneHne YMEHBIICHUS KYyJIEM;
MTOTEHITUATBEHOMN -paBWIBHO  OGOPMIIATH | -aHATIM30M |
SHEPTUU JUIs | TaONMIy W 3alKChIBaTh | criocobaMu
MOCTYNaTeIbHOTO pe3yJIbTaThl YMEHBIICHUS
BpalareabHOro MOTPEUTHOCTE
JIBIOKEHUSA H;
odopmiieHre
M TabIuIL
U3MEPEHMUI;
-HaBBIKOM
pacyeToB.
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OnpeneneHue | -MOHATHSA 0 | -TIpUMEHSITD TIOHSTHS | -METO/IaMHU
YCKOpEHUs rapMOHUYECKHUX aMILTUTY/IBI, ¢assl, | onpeneneHus
CBOOOIHOTO KoJIeOaHMSIX 9aCTOTBI, nepuoza | yCKOpeHHs
nasieHus C | KBa3UyNpyroi CHIIbl, | KOJeOaHMIA; CBOOOIHOTO
MIOMOIIBIO MIOHATHUS 00 | -XapaKTepUCTHKH naJieHus
000poTHOTO aMIUTUTYy/Ie, 4YacToTe, | KoeOaHuss  (hU3MIecKkoro | Tena;
MasITHUKA YIIIOBOM 4acToTe, | MasTHUKA, -IIPOBEICHUS
nepuoge u  ¢ase | -MPOBOIUTH IKCIIEPUMEHT
KoJIcOaHwMs, IKCTICPUMEHTBI cla c
muddepeHnraibHoe | 0O0POTHBIM MasSTHHKOM; duznueckum
ypaBHEHHE -aHAJIM3UPOBATh TPHYUHBI | MASTHUKOM M
rapMOHHYECKUX BO3HUKHOBEHUS METOaMH
KOJICOaHMIA, MOTPENIHOCTEH U CIIOCOOBI | U3MEPEHHS C
ypaBHEHHE UX YMEHBIICHUS ero
BpalareIbHOTO TIOMOIIBIO
JIBUKCHHUSI  TBEPJOTO -aHaMM3a |
Tela W €ro WHEPIHH, MUHHMHU3AIA
MOHSATHE 0 en
¢buznyeckoM " HIOTPEIITHOCTE
00OpPOTHOM MasITHUKE, i;
bopmyna nepuoja -
KoJIeOaHMs oopmienne
(huzmIecKoro M Talimuen
MasiTHUKA U3MEpEHUsT U
HaBBIKAMU
pacuera
OmnpeneneHue | -OCHOBbI KMHEMAaTUKHU | -ONMUCHIBATh  KoJIeOaHUs | -METOAaMHU
MOMEHTa BpaIaTeIbHOTO TpUUIAPHOTO TIOABECA C | ONPEEIICHUS
UHEepUUH Teja | IBUKEHUS  TBEPAOro | MOMOLIBI0  (U3NYECKHX | MOMEHTOB
METOIIOM TeNa, ymnp JAWHAMHUKHU | BEUYUH WHEPIAN
KPYTHIIbHBIX BpallaTeIbHOTO -IpUMEHEHUE 3aKOHOB | Tea;
KoJIe0aHMi TIBYKEHUS COXpaHEHHUsI SHEPTHH IS | ~-HAaBBIKAMHU
-onpezeIeHue aHanmm3a paboThl MIPOBEACHUS
MOMEHTa WHEpIUH | -aHAJIN3 KOJIE0aHHUH | HKCTIEPUMEHT
TBEPJOTrO Tena, | TPUGUIAPHOTO MOJIBECA; a c
TTOHATHUS 0 | -paccYUTHIBATH TPUPUITSIPHBI
MOTEHIIUATBHOU U | TIOTPEIIHOCTh U3MEPEHUI | M ITOJIBECOM;
KUHETUYECKON -U3MEPECHUEM
SHEprun JTUHEHHBIX
-ONHCHIBATh (DYHKIIHIO BEIMYUH U
TapMOHHMYECKHUX BpPEMEHU;
KoJIeOaHUI, -o(opMIIeHUS
aMIUTUTY/IE , TIEPHOJIE, TaOIHUIBI
9acToTe  KOJICOAHWH; M3MEpeHUi;
METOZl  KPYTHUIBHBIX -aHanmn3a |
KoyieOauui MHUHUMHA3AIN
en
MOTPEIITHOCTE
i
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Onpenenenue | -MOHATHE O | -OMHCHIBAThH -MeToaMH
YCKOPEHHUS TapPMOHHYECKHUX rapMOHUYECKHUE onpeeaeHus
cBOOOTHOTO KOJIeOaHMSIX U | KojJebaHHusg C TOMOUIBIO | YCKOPEHHUS
NaJICHUS C | kBa3mymnpyroit cuie; | GpusmdIecKux BEJIMYMH; | CBOOOTHOTO
MOMOIIbIO aMIUIUTyZAe, TepHoAe, | MPaBUIbHO oOpalarbcs C | majJeHus Tel;
MaTeMaTH4ecKo | 4acToTe, YIJIOBOM | MaTeMaTU4eCKUM -HaBBIKaMU
ro MasiTHUKA gyactore U (pase | MAITHUKOM, paboThI c
KoJieOaHu yCTaHABJIMBaTh €ro JJIMHY, | MaTeMaruyec
-OMHUCHIBaTh (PYHKLHUIO | MPAaBUIBHO TMPUBOJIUTH B | KUM
rapMOHUYECKHUX KoJieOaTenbHOE ABM)KCHUE; | MASTHUKOM H
KoJieOaHuin -paccuuThHIBaTh METOAaMHU
-popMylly  TepHOAA | MOTPENIHOCTh W3MEPEHHH | U3MEPEHUS C
MaTeMaTU4YeCKOTO U UX MHUHUMHU3HUPOBATH; | €r0
MasiTHUKA,; MIPaBIIIBHO oOpPMIIATE | TOMOIIBIO;
-MIOHATHE O MOMEHTE | TaONuIly U3MEpEeHUN -U3MepeHne
CWUIHI; METOIBI BPEMCHH U
U3MEpEHUS JUHEHHBIX
CBOOOIHOrO mMajcHus, BEJINYHNH;
3aKOHBl  BCEMHUPHOTO -aHanu3a |
TATOTCHUS MUHUMU3AIN
e
MOTPEITHOCT
H;
-opopmiierne
TAOMUIBLI U
pacuera
buznyeckux
BEJTMYNH
IIpoBepka -OCHOBHO€ YpaBHEHHE | -OMHCHIBAThH MpoLecc | -MeToiaMu
TEOPEMBI JUHAMUKH JIBWDKCHHS | KPYTHJIBHOTO MAasTHHUKA C | IPOBEPKHU
[reitnepa TBEP/IOTO Tena, | MOMOIIbI0  (PU3UYECKUX | TEOPEMBI
MOMEHTa WHEPLUH | BETUYNH; [ITeinepa;
TBEPJIOTO TENa; -IIPUMEHSATh  ypaBHEHUE | -
-B KaKuX (PU3UYECKUX | TApPMOHUYCCKUX onpeeneHre
mporeccax MposBISET | KoneOaHui u uX | MOMEHTa
ceost MOMEHT C | IpUMEHEHNE K | HHePITUH TEJ;
WHEPIHECH, KPYTUILHOMY MasiTHUKY; -HaBBIKAMU
dbopMynHpoBKa -IIPUBOJIUTh KPYTWIBbHBIN | paboToll ¢
teopeMsl LlITeliHepa U | MasSTHHUK B KOJIeOATENbHBIN | KPYTUIHHBIM
ee IpUMEHEHUE; MpoIIecc; u
-BBIBOJI MOMEHTA | -U3MEPSATh BpeMsl | MasiTHUKAMH;
WHEPIINH, KOJICOAHH, uMes | -u3MepeHue
-OlpeesIeHHe BEJTMYMHBI BpEMEHH U
MTOCTOSTHHBIX -OlICHUBATh IOTPEIIHOCTD | TUHCHHBIX
Kpy4YeHHUS; HM3MEpEHU " UX | BEIUYHH;
-IPEUMYIIECTBO 3TOTO | MUHIMH3UPOBATh; -aHaJIM3a U
METO/Ia U3MEPEHUs MIPaBUIILHO oOpMIIATH | MUHUMU3ALIN
TaOJIHIy U3MEPEHUM e
MOTPEITHOCT
u;
-oopmiieHHE

TaOMUIBI |
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pacyeToB

(bu3mueckux
BEJIMYUH
Onpenenenue | -MIOHATHE -OIKCHIBAThH SBJICHUS | -METO/IaMU
JUHAMHUYECKOT | nedopMaium, nedopmarm B | ONpeAeIICHUs
0 MOJYsI | HOPMAJIbHOTO U | KOHKPETHBIX (U3UYECKUX | MOIYIIS
CBUTIa TaHI'€HLIUAJIbHOIO SIBIICHUSX U | CABUIa;
HaNpsDKEHUS, AKCIEPUMEHTAX; -HaBbIKAMU
a0COOTHOM U | -IPaBUJIBHO  TPUMEHSATH | IPOBEICHUS
OTHOCHUTEIbHOM 3aKOH ['yka, | onbITOB c
nedopmari,  3akoH | auddepeHuanbHbIe KPYTUJIbHBIM
I'yka; ypaBHEHUs MasikoM u
-muddepeHaIbHbIe | TAPMOHUYECKUX METOAMHU
ypaBHEHUS KonebaHuii B JAaHHBIX | U3MEPEHUH C
rapMOHHMYECKHUX npudopax; ero
KOJIeOaHMIA, -IIPUBOJIUTh KPYTUJIBHBIN | TOMOIIBIO;
YCTPOICTBO MasiTHUK B KoJieOaTeIbHOE | ~-HaBBIKAMHU
KPYTUJIBHOTO JIBUKCHHE; paboThI c
MasITHHUKA; -paccuuThIBaTh MHUKPOMETPO
-popMyny  mepuoa | OTHOCUTENBHYIO UM,
ero KoJIe0aHUM, | aOCONIOTHYIO HITAHTEHIUP
JTMHAMUYECKHH MOTPELIHOCTb KyJIEM U
MIPOLIECC MOIYJISI M €TO0 CEKYHJIOMEpO
ClIBUTA M;
-OLIEHUBATh -aHanIu3a |
MOTPEIIHOCTh MHUHMMHU3ALU
U3MEPEHHH U HX en
MUHUMH3HPOBATH; HOTPELHOCT
MIPaBUJIBHO u;
opopMIIATE  TAOIHITY -opopmiierne
U3MEpEHUH TaOIHIIBI
U3MEpPEHU U
pacueta
bu3IIeCKUX
BEJINYMH
Omnpenenenne | OCHOBBI teopuu | OnUCHIBaTh ABIKEHHE Ten | Merogamu
ko3 dunrenTa | ABMKEHUS TeJl B ra3ax | B KUAKOCTIX M Ta3ax M | U3MEpEeHUs
BHYTPEHHETO U OKUJIKOCTSX Trasax, | IpUMEHATh 3aKOHBI | BA3KOCTH.
TpEeHUs JJaMMHapHOE n | Hetorona um Crokca mis | [IpaBunsHO
KHUJIKOCTH  TO | TypOyJIeHTHOe BA3KOIO TpeHus, | odbpamarbcs
metony CTokca | ABM)KEHUE, MOHATHE O | MPOBOAUTH JIKCIEPUMEHT | C  MPUOOPOM
BA3KOCTU M eAMHHULBI | o MeToay Crokca o  MeToay
U3MEpPEHHs,  3aKOHBI Crokca.
HpioToHa,  siBIeHUsS AHanu3upoBa
nepeHoca, Gopmyny Th TNPUYUHBI
Crokca, 3aBHCHUMOCTb 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
MOTPEUTHOCTh
. 3anuceIBaTh
pe3yabTaThl
W3MEPEHUN U
BBIYMCIICHHIA.
9 Onpenenenue | IlepBoe Hauayo | Beruucniars paborty, | Bnanets
YHUBEPCAJIBHO | TEPMOJMHAMUKH. COBEpIIAEMYIO ra30M IpU | METOAaMHU
51 ra3oBoil | [lonsitue O | pa3IMYHBIX  HpoLEccaX. | ONpeaeeHus
MOCTOSSHHOW U | TEIUIOEMKOCTH  TpH | BRIUUCIATE MOJSIPHYIO U | YHHUBEPCAIbH
MEXaHUYECKOTO | TOCTOSSTHHOM 00BbEME U | YAENbHYI0 TEIUIOEMKOCTH | O Ta30BOM
SKBUBAJICHTA npu MOCTOSTHHOM | TIPU TOCTOSTHHOM OOBEME | MOCTOSTHHOM
TeIia METOJIOM | JaBIECHUU U GOPMYINEL. | U npu IIOCTOSIHHOM | U
1300apHOTO Pab6ory, JTABJICHUU. [TpoBOIUTH | MEXAaHUYECKO
pacIIMpeHust COBEPIIAEMYIO Ta30M | 3KCIEPUMEHT c | TO
npu pPa3JIMYHBIX | YCTaHOBKOH 1O | SKBUBAJIEHTA
TEPMOAUHAMUYECKUX | U300apHOMY PaCIIUPEHUIO | TEIUIa.
npoueccax. Popmyny | rasa. MuHuMHU3HPO
Maiiepa. Ilonsarue o BaThb OLIMOKH
CTENEHsSX  CBOOOIBI, W3MEpPEHUI.
bu3nueckuii  CMBICI PaccuntsiBar
YHUBEPCAIbHON b
ra3oBOW IOCTOSIHHOM. a0CONIOTHYIO
[TonsiTne 0 51
MEXaHUYECKOM OTHOCHTEIIbH
SKBUBAJICHTE YIO
TEIJIOTHL. YCTPOHCTBO MOTPEUTHOCTh
U TOPUHIUIT JIEUCTBUS . 3anuceIBaTh
YCTaHOBKH o pe3yJbTaThl
M300apUIECKOMY U3MEPEHUN H
pacCHIMPEHHIO Ta3a. BBIYHCIICHUM.
10 Omnpenenenne | [lonsatue o | ITpumensTe Teoputo | Biamers
ko3 dunrienTa | MOBEPXHOCTHOM ITOBEPXHOCTHOI'O METOI0OM
MOBEPXHOCTHO | HATSHKEHUU HaTsSOKEHUST W (POpPMYIy | OTpeeICHHs
CTHOTO XKuAkocTeil uw o ero | Jlautaca K pa3nuuHbBIM | KoddduiueH
HaTSHKCHUS ko3 duIreHTe. (hU3UYECKUM SIBICHUSAM W | Ta
JKUJKOCTH 10 | 3aBUCUMOCTh pubdopam. [IpoBOaUTH | MOBEPXHOCTH
METOY ko3¢ duUIMeHTa W3MEPEHHS JIABJIICHHS C | OTO
MaKCUMAaJIbHOT | TIOBEPXHOCTHOTO MOMOILbIO  KUJIKOCTHOTO | HATSDKCHHS
O JBW)XECHMS B | HATSDKEHUS JKMIKOCTH | MaHoMmeTpa.  [IpaBUibHO | KUAKOCTH.
My3bIPbKE oT TEMIEPaTyphl. | 3allycKarb B paboTy U | AHaTU3UpOBa
Kputnueckue MIPOBOJUTh HW3MEPEHHsS] C | Tb MPUUYUHBI
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rapameTpsl U | IOMOIIBIO npubopa | BO3HUKHOBEH
KpUTHYECKOE Pebunnepa. us
COCTOSIHME BEIIECTBA. MOTPELIHOCTE
@®opmyny  Jlamaco. i 1 crocoOb
YcrporicTBo U paboTy ux
KHUJIKOCTHOTO YMEHBILIEHUS.
MaHOMETpA. PaccuutsiBar
YerpoiicTBo U paboty b
npubopa PeOunnepa. aOCOJTIOTHYIO
3aBUCUMOCTh u
ko3 dUIHeHTA OTHOCHTEIIbH
IIOBEPXHOCTHOI'O Y10
HaTSKEHUS oT MOTPEUIHOCTE
KOHIIEHTPAIH H, CTPOUTH
pacTBOpOB. rpaduxu
3aBUCHUMOCTE
.
3anuceiBaTh
pe3yabTaThl
W3MEPEHUN H
BBIYHCIICHUM.
11 Onpenenenne | [lonsitue o ¢a3oBeix | OnUCHBaTh  KOHKpETHBIC | BiameTs
BJIQXKHOCTH nepexoiax. SIBIICHUS ¢dazoBoro | Mmeroramu
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.
JlansroHa 0 mpouecce AHanmn3uposa
ucnapenus. Ilonsatue Tb u
00 abcomoTHON W MUHHUMU3HPO
OTHOCHUTEIJIBHOMN BaTh
BJIQXKHOCTH U METO/axX MOTPEIIHOCT
X U3MEPEHUN. U U3MEPECHUM.
YerpoicTBo u Brruucnars
NPUHLMIT  JEHCTBUSA abCOIIOTHYIO
CTaH/IapTHOTO u
acCIMpPalMOHHOTO OTHOCHUTEIIbH
MICUXpOMETpa u YIO
OapomMeTpa-aHepousa. MOTPEIIHOCTh
. 3anuchIBaTh
pe3yabTaThl
U3MEPEHUN U
BBIYMCJICHHI.
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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 | uACaNbHBIX  Ta30B K | yAEIbHBIX
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
Anmnabatudeckuii HOTPEIIHOCTb
nporecc, ero .
MIPUMEPHI, dbopmbI AHanu3upoBa
3anucu ypaBHEHUS Th TPHYUHBI
[Tyaccona. BO3HUKHOBEH
ust
HOTPELIHOCTE
1 U crnocoObl
ux
MUHUMHU3AIN
u.
3anuceiBaTh
pe3ynbTaThl
U3MEPEHUN H
BBIYMCIICHU.

13 Omnpenenenne | OCHOBBI Teopun | ONuCkIBaTh nBuxkeHue | Branets
panuyca JBUKCHUS KUAKOCTEH | )KMJIKOCTH H Traza [0 | MeTOAaMHU
KaIluJuIsIpoB U Ta3oB MO Tpydam. | TpyOam. [TpuMmeHsTH | onpeneneHus

[Tonsitne o | 3akoHbl HploTOHa 0 cuie | paguyca
JTaMUHAPHOM U | BHYTPEHHETO TPEeHMsI M O | KaluJuispa.
TypOylIeHTHOM MepeHoce UMIylIbca K | AHaTU3UpOBa
TEUCHHSX, O BA3KOCTH | KOHKPETHBIM  SIBJICHUSM. | Th  NPUYHH
KUAKOCTH W rasa. | [IpumeHsTs dbopmyiny | BOBHUKHOBEH
3akoH HprotoHa o | Ilyaseins K pasiau4HbIM | U

cuiie BHYTPEHHETO | CITyJasiMm TE€UYEHHUsI | IOIPELIHOCTE
TPEHUS U O TMEPEHOCE | KHUIKOCTH u raza. [# w®m  wux
umnynbca. OcHoBHBIE | [IpOBOIUTE IKCHEPUMEHT | MUHUMHU3UPO
SBJIEHUS ~ TIepeHoca: | ¢ MOMOIIbIO | BaTh.
BSI3KOCTb, KaIluJUIIPHOTO PaccuntbiBar
TEIUIONPOBOIHOCTD, BHUCKO3UMETDA. b

i dysus. abCOIOTHYIO
@u3nuecKuii  CMBICI "

ko3 dunmenra OTHOCHTEJIbH
BA3KOCTH M E€AMHMIIBI yI0
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u3mepenus. Gopmyny HOTPEIIHOCTb
[Tyazeitngs u o0nacTh . 3anmuceiBaTh
ee MPUMEHEHHUS. pe3yabTaTh
Onpenenenue U3MEpPEHUN U
Karuyuiapa. BBIUMCIICHH.
YerpoiicTBo u pabora

Kanuyuisapa

BHCKO3HMETA.

14 N3yuenne [TonsiTus o | [Ipumensitb mnonsitTue o | Bnagers
pe3oHaHca rapMOHHYECKHUX rapMOHUYECKHUX HaBBIKAMHU
HanpsOKEeHU B | CBOOOIHBIX u | kojnebaHuax u 3akoH OMa | MOJb30BaHUS
1enu BBIHYKJICHHBIX JUI TIEPEMEHHOT0 TOKa B | PEOCTaToM,
MEPEMEHHOTO KONIeOaHUSX, JaHHBIX  DJIEKTPUYECKHUX | Mara3mHOM
TOKA. KoJie0areIbHOM HETsX. CocTaBnsTh | KOHIEHCATOP

KOHTYpE, AIIEKTPUUYECKUE LENU. | OB, KaTYIIKOMI
ANMEKTPUUECKUX HacrpauBarp c

uensix. [lonsitue 00 | KoneOaTenbHBI KOHTYp B | IEpPEMEHHOM
aMIUTUTYIE, 4YacToTe, | pE30HAHC. [IpoBOAWTH | MHAYKTHBHOC
nepuoe, YIJIOBOM | 9KCIIEPUMEHTHI Ha JIaHHOM | ThIO,

gactore ¥ ¢a3e | 1abOpaTOPHOM CTEHJIE. U3MEpPEHUs
KOJICOaHU. 3aKoH JIEKTPUYECK
Oma JUISL WX BEJIUYMH.
MEPEeMEHHOTO  TOKa, Boruncnsate
aKTHBHOE, MOTPEITHOCT
WHIYKTUBHOE u U TpuOOpPOB.
€MKOCTHOE Crpouts
COIIPOTHBIICHHE. rpaduxu
[Tonsatne u opmynsl PE30HaHCHBIX
ko3¢ purmeHTa KPUBBIX.
3aTyXaHUus u

JorapupMUIECcKoro

JIeKpEeMEeHTa

3aTyXaHus,

JT0OpOTHOCTH

KoJsebarebHON

CHCTEMBbl U BIIUSHUE

Ha XapaxTep

PE30HAHCHBIX

KPUBBIX.

15 Uzmepenue [Tonstue 0 | AHanmu3upoBaTh Hagbikamu
HIEKTPUYECKUX | TIOCTOSHHOM TOKE, | yCTpOiicTBO u  paboTy | MPOBOIUTH
COIIPOTHBIICHH | SIEKTPUYECKON IENH. | MEKTPUIECKUX Henen. | u3MepeHust ¢
178 ConpoTuBIeHUH. AmnanusupoBarb HOMOIIBIO

OcHOBHBIE 3aKOHBI | yCTPOWCTBO ®  paboTy | MocTa
MOCTOSIHHOTO TOKa | MOCTHUKOBBIX CXeM. | YUTCTOHA.
Oma w  mnpaBuna | [IpuBoguTe MOCTHK B | AHAJIM3UPOBA
Kupxroga, ¢opmynsl | cocTosHuEe OanmaHca. | Tb CTPYKTYpY
COTIPOTUBIICHUS Onpenensats NOrpenIHoCTy | U paboty
MIPOBOJHUKOB, UX | NMEKTPUYECKUX IPUOOPOB. | IEKTPUUECK
MOCJIEIOBATENIBHOTO U ux Hene.
napajuieIbHOTO [TpumeHATH
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coenuHeHui. OCHOBEI 3akoH Owma
u IIPEUMYILIECTBA JUTS
MOCTOBBIX  METOJOB KOHKPETHBIX
U3MEPECHUM. IEKTPUUYECK
YerpoiicTBo u UX LETe.
TIPUHLIUIT JIEUCTBUSA

MOCTUKA YUTCTOHA H

peoxopaa.

16 N3mepenue [Tonsitue AHanu3upoBaTh Bnaners
COS¢p B 1enM | MEPeMEHHOTO TOKAa H | CTPYKTYpPY u paboty | MmeTogamMu
MIEPEMEHHOTO rapMOHUYECKHUX MEKTPUUECKUX Lernen | u3MepeHust
TOKA. NIEKTPUUYECKUX IIEPEMEHHOTO TOKA. | aKTUBHOM U

konebanuii. Ilonsitue | [lpumensats 3akoH Owma | peakTUBHOU
u GopMyIBl | 11T IEPEMEHHOTO TOKAa W | MOUIHOCTBIO,
AKTHUBHBIX, COCTaBJISITh BEKTOPHBIE | HABbIKAMU
WHTYKTUBHBIX u | quarpammbl.  CocTaBisATh | pabOTHI c
€MKOCTHBIX ANEKTPUUECKHUE LEMHU. | BATTMETPOM
CONPOTUBIICHUM. [IpaBunsHO U3MEPATH | U APYTUMH
3akoH  OmMa  1s | CWIIy TOKa, HalpsbKEHUE U | CTPEIOYHBIM
[IEPEMEHHOIO TOKa M | MOILIHOCTb. u
BEKTOpHBIE JNEKTPOU3ME
nuarpammbl. [lonsatue pUTEIBHBIMU
U BEIUYUHY CpenHeu npubopamu.
u MTHOBEHHOM Hasbikamu
MOIITHOCTH cOopKH
IIEPEMEHHOTO  TOKa. ANIEKTPUYECK
®opmyny ux LeTIEeH,
JEACTBYIOIINX aHAIM30M H
BEJIMYUH u MUHHUMM3ALU
IIEPEMEHHOIO TOKa U en
HaIpsKEHUSI. HOTPELIHOCT
[TonsiTne Y U3MEPEHU.
ko3¢ pureHTa

MOIIIHOCTH.

YerpoicTBo u

NPUHIUI ~ JEHCTBUA

BaTTMETpa

IEKTPOJIUHAMHUYECKO

Wi CHCTEMBI.

17 N3mepenue OcHOBHEIE AHaIM3UpOBATH u | Bnagets
ANEKTPOIBUKY | pusnueckue COCTaBJIATh HaBbIKAMU
niei CUJIBI | BEJIMUMHBI ANIEKTPUYECKUE ey, | U3MEpeHHi
MCTOYHUKA MOCTOSSHHOTO ~ TOKA, | OMUCKIBaTh WX pabOTy C | DIEKTPOIABUK
METOI0M 3aKOHBI OmMma U | IOMOIIBIO 3aKOHOB | YIIEH CHJIBI,
xomnencauuu. | Kupxroda. MOCTOSITHHOTO TOKA. | MMOJIb30BaHUsA

Onpenenenue [Tonnmars paboTy | MOTCHIIMOMET
ANEKTPOABUKYILIEH KOHKPETHBIX pom,

CWJIBI UICTOYHHMKA TOKA | 3JIEKTPUUYECKHUX CXEM. | pEOXOpAOM,
u pazHoBuaHocTH | [IpaBuinbHO MPOBOJUTH | CTPEIOYHBIM
CTOPOHHUX CWI. | U3MEPEHUsI C IOMOIUBIO | U
YeTponcTBo U | peoxopaa U | DJIIEKTPOU3ME
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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. aHanusa paloThI | AIEKTPOHHBIX
BBIIPAMUTENEH | DIEKTPOIPOBOIHOCTD | MOJIYIIPOBOAHUKOBOTO CXEM,

IIOJIyTIPOBOJAHHKOB. IUoza. CocTaBiiTh | yCTaHOBKU
CobcTBeHHas U | DJIEKTPUYECKUE LIETIH pEXUMOB
IIPUMECHAs paboThI
IIPOBOJIUMOCTH. HOJIYTIPOBOJIH
YpoBHU depmu. HMKOBOTO
CrpoeHue u IpUHIUI Moja,
JNIEUCTBUSA p-n CHSITHS
nepexona u BOJIbTaMIIEpH
IIOJIyTIPOBOAHUKOBOTO BIX
IMoAA. XapaKTepUCT
UK MoAa,
U3MEpEHUS C
IIOMOIIIBIO
JJIEKTPOU3ME
PHUTEIBHBIX
npuOopoB,
IIOCTPOCHUS
rpauKoB.

21 Onpenenenne | OcHoBHbIE  3aKOHBI | [IpuMeHATH dopmyny | HaBeikamu
[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
dopmyny TUH3BI U €€ dbokxycHOTO
ONTUYECKYIO  CHIIY. paccTOsIHUS
DopMylly  CIOXKEHHUS ONTHUYECKUX
TOHKHUX JIVH3. CHUCTEM,
ITocTtpoenue onpenaeneHus
n300pakeHUH B HOTPELIHOCTE
JINH3aX. 1 U3MEPEHUM.
[TorpemnocTu

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

pelIeTKa u €€ Teopus. UHTEp(epeHI]
MOHHOU
KapTHHBI,
pacuera
HOTPEIIHOCTE
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23 N3yuenne DOTOZIEKTPOHHYIO [IpumensThH ocHOBbI | HaBblkamu
BHEIIIHETO SMUCCHIO. OmneIT | TEOpUH u dbopmysl | paboTHI c
dotoadpdekra. | CronetoBa, 3akoHHI | hoTodrdPekTa K | (hOTOIIEKTPO
Cusrue ¢dororddexra, KOHKPETHBIM  SIBJICHUSIM, | HHBIMU
BOJIbTAMIIEpHO | hopMyITy [Inanka, | cTaBUTh HSKCHEPUMEHTHI C | mpubopaMu U
51 paboty BbIX0Ja, | (OTORIEMEHTAMH, YCTaHOBKaMH
XapaKTepUCTUK | ypaBHEHUE COCTaBIIATh  DJIEKTPOHHBIE | C ux
u OiiHmTelina, CXEMBI, YCTaHAaBJIUBATh | IPUMEHEHHUE
ra30HANOJIHEHH | YCTPOMCTBO U paboTy | pexum paboThl | M, U3MEPEHUS
oro BaKyyMHOTO U | pOoTORIIEMEHTA. AIIEKTPHUYECK
dborosrnemMeHTa. | Ta30HANOTHEHHOTO UX BEIUYHH,

dorosnmemenTa,  €ro CHSITHS

BOJIETAMIIEPHYIO BOJIbTAMIIEPH

XapaKTEPUCTHUKY. BIX
XapaKTepHUCT
UK,
HOCTPOEHUS
rpaduxoB
3aBHCUMOCTE
.

24 ITpoBepka Bunst ¢oroadpdexra. | [IpumensaTs 3akoH | HaBeikamu
3aKOHOB @OTOpE3NCTUBHBIA M | OOpPAaTHBIX  KBAJIpaToB K | pabOTHI c
00paTHbIX (dboToranpBaHUYECKUH | JTaHHBIM ¢U3nYEeCKUM | MOTYIPOBOAH
KBaJpaToB  C | (BEHTHJILHBIN) SIBTICHUSIM. [TpoBOIUTE | NKOBBIMHU
MTOMOIIBIO 3¢ deKTHI. AKCIIEPUMEHTHI c | hoTodNEMEHT
¢dorornemenTa. | YCTpoHCTBO U | MOJYIPOBOJHUKOBBIMHU amu,

¢duznveckue ¢doTo31eMEHTaMHU. ONITUYECKUM
OPUHIUIBL  paboThl | I3MEpsITh AIIEKTPUYECKUE | U CKAMBSIMH
MOJYIPOBOJAHUKOBOTO | BEJTMYUHBI. u

¢dborornemeHTa. yCTaHOBKaMH
OcHoBHbIE ,

dhoToMeTpudecKue BIEKTPOU3ME
enuHUNbl. TenecHsli PUTEIbHBIMU
YTOJI. 3aKoH npudopamu,
00paTHBIX KBaJIPaToB. UCTOYHUKAMH

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
.

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
.

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
MPUHIMAIT  JICUCTBUSA paccuuThIBaT
MIPU3MEHHOTO b
cnekTporpada. MOTPEIIHOCTh
Hucnepcus ceera.

28 N3yuenne OcHoBHble  3akoHbI | CTpouTh u300pakeHus B | HaBbikamu
ONTUYECKOU FEOMETPUYECKON JIMH3aX W ONTUYECKHUX | IOCTPOECHUS
TPYOBI. ontuku. Ou3nyeckuil | mpuboOpax  paccUUTHIBATH | XOAa Jiyuel B

CMBICH a0COJIOTHOIO | UX YBEJIMYEHHE. | ONTHUYECKUX
u  orHocuTensHOro | [IpoBOAMTH 3KCIIEPUMEHTHI | TpyOax.
roKasaresnen C OoNTHYECKUMHU Tpybamu, | Merogamu
npenomiieHusl.  XOA | ONPENeNiaTh BEIWYMHY HX | ONPEeAeTICHUS
Jyyell B JIMH3aX, | yBEIMYEHUS U HOJISl | YBEJIMYECHHUS
nyTIe, ONTUYECKUX | 3PCHHUSI. u MOJISt
TpyOax Kemnepa, 3pEeHUS
lanunes, pednexrope ONTUYECKUX
Herorona. ®opmysibsl npuOOpOB.
yBEIINYCHHE HaBbikamu
ONTHYECKUX oOpareHus ¢
puOOpPOB. ONTUYECKUM
u
npubopamu.
MunuMu3zanu
en u
pacuérom
HOTPELIHOCTE
.

29 N3mepenue OcHoBHble  3aKOHBI | [IpuMeHATH 3aKkoHbI | MeTonamu
IoKasaresuen reOMETPUYECKON T€OMETPUYECKON ONTHUKHU K | ONPENEIICHUs
IPEIOMIIEHUS | ONTUKU. PU3NYECKUH | IITIOCKONIApaUIEIbHBIM noKasaress
HKUJKUX U | CMBICT a0COJIOTHOIO | IUIACTUHKAM M IpU3MaM. | MPeIoMIICHUS
TBEPIABIX TEJI C |M  OTHOCUTENBHOTrO | [I[poBOAUTH W3MEpPEHUs C | KUAKUX u
MOMOIIbIO noka3zarenei MOMOIIbIO  MPU3MEHHOTrO | TBEPABIX Tell,
pedpakToMeTp | MPEIOMIICHHUS. pedpakTomeTpa. HaBBIKAMH
a Ao6Ge. [Ipenomnenue cBera | OnpenensTh 3aBUCUMOCTH | pabOThI c

B MOKa3aTesl IMPEJIOMIIEHHMSI | ONTHUKO-

IJI0CKOMNapasieIbHbl | pacCTBOPOB OT | MEXaHUYECKHU

X  TUIAaCTUHKaX U | KOHIICHTpAIUH. MU

npusMax.  SIBieHune npudopamu,

JTUCTIEpCUH CBETA. MPU3MEHHBIM

YerpoicTBo 171 u

MPUHIAI  JIeWCTBUSA pedpakTomeT

pedpakromeTpa pamu.

A0Ge. MuHuMu3anu
el U pacuera
HOTPELIHOCT
u.
[Toctpoenus
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rpagukoB
3aBUCUMOCTE
.

30 N3mepenne ITonsarue 00 | PaccuntsiBars Meromamu
MaJbIX  yIJOB | HHTEp(epeHIn uHTEp(EepEHITNOHHBIC U3MEPEHUS
MIpPEJIOMJIEHUST | CBETA, KApTUHBI B pa3HbIX | IOKa3aTens
uHTep(EepeHIN | KOTEPEHTHOCTH, uHTEp(PEPEHITMOHHBIX MIPEIOMIICHUS
OHHBIM MOHOXPOMAaTHYHOCTH, | CXEMaXx. [IpoBOIUTE | ¢  TTOMOLIBIO
METOJIOM. ONTUYECKOU JKCIIEPUMEHTHI Ha | mHTep(depeHI

pa3HOCTH xo/1a | uHTepPepPEeHIIUNOHHBIX uu,
JIy4en. VYenoBue | ycraHoBkax. Mcnosib30Barh | FOCTUPOBKHU
UHTepPEepEeHIIMOHHBIX | Ounpusmy DpeHenss s | ONTUYECKUX
MaKCUMYMOB U | IOJy4YEHHUs CUCTEM,
MHUHHMYMOB. UHTEP(PEPEHITMOHHOMI MOJIYYECHHS
OcHoBHbIE KApTHUHBI. YCTOWYUBOH
HHTEep(EePEHIINOHHBIC 51 YETKOU
cxembl. OnbiT FOHTa. UHTEpQEepeHI]
Pacuer MOHHOU
UHTEep(DHEPEHITMOHHOMN KapTUHBI.
KapTUHBI OT  JBYX Hassikamu
KOTE€PEHTHBIX U3MEPEHHS C
TOUEYHBIX IIOMOIIBIO
HWCTOYHHUKOB  CBeETA. MHUKpOCKONa-
YcrporictBo 151 MHKPOMETDA.
MPUHIUIBL  JEHCTBUSA Munanmuzamm
UHTEP(HEPOMETPOB. el u pacuéra
MOTPEIHOCTE
1.

2.3.4 IlpumepHasi TeMaTHKAa KypPCOBBIX padoT
He npexycmorpenst

2.4 IlepeyeHb Y4eOHO-METOAUYECKOr0 OOeCmeYeHUS ISl CAMOCTOATEILHOM

padoThI 00Yy4AKIIMXCSH MO0 JUCHHUILIMHE (MOIYJIIO)

HanMeHOBAHe [Tepedenn yueOHO-METOIUIECKOTO 00€CTICUeHUS TUCIUTTAHEI TI0
No BBIIIOJIHEHUIO CAaMOCTOSTEIbHOU pa60TBI
pasziena
1 2 3
13. MexaHnuka, 1.CasenbeB U.B. Kypc o6mieit pusuxu. T. 3-4.
MOJICKYBIPHA |3 rexTprdecTBO U MarHeTu3M. OnTruka. ATOMHas U sepHas

Tep&:;ﬁ;:;lﬂm ¢usuka. M.: KnoPyc, 2012.

' 2. Tpodpumona T.U. Kypc busuku: yaed. mocodue [ 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

IIpu peanuzanum yueOHOW pabOThl MO JUCHUIUIMHE «(U3HKA» C LENbIO
dbopMupoBaHus pa3BUTHs MPOGECCHOHATBHBIX HABBIKOB 00YUYAIOIINXCSI U B COOTBETCTBHUH
¢ TpeboBanusamu OI'OC BIIO no HampaBieHHIO MOATOTOBKHM OakajaBpa peaau3yercs
KOMIIETEHTHBII MOAXOJ M NPEIyCMOTPEHO HCIOJIb30BaHME B Y4YeOHOM Ipolecce
AKTUBHBIX W HWHTEPAKTUBHBIX (OPM MpOBENEHHUS 3aHITUNA: [JENOBblIE WIPBI, pa30op
KOHKPETHBIX CUTYyalli, MCUXOJIOTMYECKUE U HAay4YHbIE TPEHHHIU, BCTPEUU C BEAYLIUMU
yuyeHbIMH (U3MKaMM, OpraHu3alus MyOJMYHBIX JIEKIUM, BHeayJuTOpHas paldoTa B
Hay4YyHOU OMOIMOTEKE, MAaCTEP-KIACChl IKCIIEPTOB U CIELIMATIUCTOB.

VY enbHbI BEC 3aHATUN, MPOBOJUMBIX B MHTEPAKTUBHON (OpMeE MO JUCLHUILIMHE
«Dusznka» cocrasuser 30%. 3aHATHS JEKIIMOHHOTO THNA JUIA COOTBETCTBYIOIIUX T'PYIII
CTYJIEHTOB cOCTaBJIAOT 50% ayJUTOPHBIX 3aHATU.

IIpoMeXyTOUHBI KOHTPOJIb YCBOEHUS MaTepuajla OCYIIECTBIIETCS  4epe3
BBINIOJIHEHUE CaMOCTOATENbHBIX PabOT, TecTUpoBaHUE, OnuI-onpoc, OKOHYATEIbHBINA
KOHTPOJIb — 3K3aMeH. TpeOoBaHMs K YPOBHIO OCBOCHHSI COJEPIKAHMS Kypca 3aKII0YaeTCs B
CTPOrOM BBIIIOJIHEHUM YaCcOBOM HArpy3Kd IO T€MaM ITyTEM BBIIOJIHEHUS JIEKIMOHHBIX,
7a00paTOpPHBIX ~ 3aHATUM, HAMMCAHWU 1O MPEAJIOKEHHbIM TemaM  pedeparos,
CaMOCTOSITEJIbHBIX padOT U cjaue dK3aMeHa.

4. OueHO4YHbIC CpeaCTBA Ui TeKyllero KOHTPOJISI YCIeBaeMOCTH W
MPOMEKYTOUYHOM aTTeCTAlUuN
4.1 ®oH OLIEHOYHBIX CPEACTB /IJIsl MPOBEAEeHUs TeKYIlel aTTecTaluu
Tekyimui KOHTPOJIb:
— KOHTPOJILHBIE BOMIPOCHI IO pazjiesiaM y4eOHON TPOrpaMMBbl;
— TECTUPOBAHHE;
— 3aIuTa JJabopaTOpHBIX PadoT.
[IpoMeXyTOUHBIN KOHTPOJIb:
— MEKCECCUOHHAs aTTECTAalMS.
W TOTrOBBINA KOHTPOJIB:
— DK3aMEH.
IIpumepHsbie TeMbI ped)epaToB MO pa3geiamM IUCUMILIMHBI
1.OcHOBHBIE 3aKOH MEXaHUKHU 1S Bpaiatoiierocs tena. Teopema IllTeiinepa.

2.IlonsATHHE MOMEHTA MHEPLIUU TEIA.

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

5.Bunpl neopmanuii u X XapaKTepPUCTUKH.

6.KuHemaTnueckue COOTHOIIICHUS B prIMOJ’IHHCﬁHOM JABUKCHHH.
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7.KuHemaTuka BpalaTeabHOTO JBUKECHUS.

8.MowmeHT cuibl. [IpaBrio MOMEHTOB.

9.1l1eHTp Macc U €ro MPaKTUYECKOE OIMPECICHHUE.

10.KuneTnyeckas SHEpIHs BpalaroIIerocs Tea.

11./[BM>KEHHE TEJI B TIOJIE TSTOTCHHUS.

12.XapakTepuCTUKU KOJIeOATEIbHOTO JBUKEHUS.

13.JIBmxenHue rpysa Ha npyxuHe. Pemenne nuddepeHnnaibHOro ypaBHeHUSI.
14.MeToabI CI0KEHUS KOJIeOaHUH.

15.3akon CroKca.

16.YpaBHenue bepHyii v €ro HHTEPIPETALIUSL.

17.BnaxHocTth Bo3ayxa. Touka pochl.

18.DOKcnepruMeEHTaIbHBIE TA30BBIE 3AKOHBI.

19.0cHoBHoe ypaBHeHue MKT u ero hopmybl.

20.Pacnpenenenue bonsumana u Makcsena.

21.Pabora raza.

22.IlepBoe Ha4YaJIO TEPMOJAMHAMUKY U €r0 NMPUIIOKEHUE K H30IIPOLIECCAM.
23.AnnabaTryueckuii mporecc.

24.11 u III 3aKOHBI TEPMOJITMHAMHUKH.

25.Peanbhbie ra3pl. Kputnueckue coCTOSIHUA.

4.2 MOH/ OLIEHOYHBIX CPEACTB JJISA MPOBEAeHHUS MPOMEKYTOYHOM aTTecTaluu
KoHTpoJibHBIE BONIPOCHI
1. Kunemamuueckoe onucanue MexaHu4ecko20 06UNCEHUS: CUCeMA Omc4éma,
mpaexkmopusi, nyms, nepemeujerue. Cpeouss u MEHOBEHHAsI CKOPOCMb, YCKOPEHUe.
Xapaxkmepucmuxu 08UMCeHUsL NPU NPAMOTUHEUHOM PAGHOMEPHOM U PABHONEPEMEHHOM
OBUICEHUU.
2.Kunemamuka 8pawjamenbHo20 0BUINCEHUSL: Y2ll080€ nepemeujerue, y2noeas CKopocniv,
yenosoe yckoperue. Cgs3b TUHEUHOU CKOpocmu ¢ Y2l060uU. Pasnomeproe spawjamenvroe
osudicenue. nepuoo, wacmoma. Xapaxmepucmuxu pagHonepemeHHo20 6pauamenbHO20
O0BUDICEHUS.
3.Unepyuanvusie u HeuHepyuaivbHvle cucmemsvl omcuyema. OCHOBHbBIE 3AKOHDbL
HbIOMOHOBCKOU OUHAMUKU 8 UHEPYUATILHOLL cUcmeMe OMCYemd.
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4.Cunbt epasumayuu. 3akon ecemupro2o mazomenus. Cuna msowcecmu. Bec. Cunvl
mpeHus. Cyxoe mpeHue: NOKO0s, CKOJIbHCEHUS, KAUEHUS.

5.Vnpyaue cunvl. Buowi degpopmayuii. [lomenyuanvhas suepeus
YIpY200epopmMuposanHo2o mea.

6.Cucmema yacmuy (mamepuanvhsix mouex). Cunvl 6HewHUe U HYMpPeHHUe. 3AMKHYMasl
cucmema. Umnynoc wacmuyst u cucmemvl Yacmuy. 3aKoH COXPAHEHUsI UMNYTbCA 8
3AMKHYmMOU cucmeme.

7.Paboma nepemewenus mamepuaibHol moyku no KpusoaunetnHomy nymu. Mowrnocmeo.
Kunemuueckas u nomenyuanvnas snepeusi. Koncepsamusmnvie u HekoncepgamugHwle CUbl.
Ilomenyuanvroe u HenomeHyuaibHoOE NoJe CUil. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHepeUU.

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

9./[unamuxa abconrromno meepooco mena. Momenm unepyuu. OcHogHoe ypagHeHue
OUHAMUKU 8PAWYAMENIBHO20 OBUNCEHUS.

10.Konebanus, ux xnaccuguxayus. I apmonuyeckue xoneoanus. Kunemuueckas,
HOMEHYUAIbHASL U NOJIHASL SHEPIUSL 2APMOHUYECKUX KOeOAHUL.

11.3amyxarowgue konrebanus. Yacmoma u amniumyoa 3amyxaroujux KoaieOanui.
Koaghgpuyuenm samyxanus. Boinyocoennsie konebanus. Pezonanc.
12.Maxpocrkonuueckue cucmemvl. Cmamucmuyeckoe u mepmooOuHamMuieckKoe OnucaHue
maxpocucmem. /lagnenue, obvem u memnepamypa 2asa KaKk cmamucmuiecxue
xapaxmepucmuxu cocmosHus 2aza. OCHo8Hble npedCcmasieHUus MOAEKYIAAPHO-
KUHEeMmuU4ecKoll meopuu 2a3os.

13.Uoeanvnulii 2a3. 3axonvl udeanvbHo2o 2aza: 3akon Aeo2aopo, 3akou /laniemona,
ypasHnenue Knanetipona-Menoeneesa. Mzonpoyeccul.

14.0cHosHnoe ypasHeHue MONeKYIAPHO-KUHemU4eckolu meopuu 2a3o8. MonexynsiapHo-
KUHemu4ecKoe uCmoaKo8anue mepmooOuHamMuieckol memnepamypul u oagnenus. ucino
cmeneneti c60000bl. 3aKOH PABHOPACHpedeNeHUsl IHEPSULU NO CIMENEHIM C80000bL.
Cpeonss snepeusi MHO20amoMHOU MOJIEK)Ibl

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

16.Aenenus nepenoca 6 eazax. /fugppysus. Tennonposoonocms. Bazxocms. MonexynsapHo-
KUHemu4ecKas UuHmepnpemayus s6J1eHull nepeHoca 8 2a3ax.

17.PeanvHule 2a3vl, ypasHenue Ban — dep — Baanvca. Conocmasnenue uzomepm Ban-oep-
Baanvca c sxcnepumenmanvrvimu uzomepmamu. Kpumuueckoe cocmosnue. Kuokoe
cocmosiHue gewecmaa.

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

19.Tepmoounamuueckas cucmema, napamempvl COCMOSAHULA, MEPMOOUHAMULECKOe
pasHogecue, 6HympeHHss IHepaus cucmemul. Ilepeoe nauano mepmooOUHAMUKU.
H3zonpoyeccol 8 mepmoounamuxe.

20.[Juxknuueckue npoyeccol. Obpamumule u Heoopamumvle npoyeccvl. Paboma yuxna.
Tennosvie mawunsl. KII/[ mennosot mauiumbl.
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21.1Juxn Kapno. KII/] yuxna Kapro onsa uoeanvnoeo easa. Oopamumocms yukia Kapro.
Peanvuvie yuxnvi. Heocywecmeumocms 6eunozo 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.Ilonamue 06 snekmpuyeckom noe. Hanpsowcénnocmo anekmpuueckoeo nous
MOoYeyH020 3apsoa.

25.Teopema I ayca. [lomok eekmopa nanpsaxcénnocmu. llpumepwnt pacuéma
HANPANCEHHOCMU INIeKMPUYECKUX NOJIEU.

26.1lomenyuan Kax sHepeemudecKas Xapaxmepucmuka snekmpuyeckozo nous. Paboma
NEKMPOCMAMUYECKUX CUT 8 IJIeKMPUUECKOM NOJIe.

27.Onekmpuyeckas ounoyib 8 00HOPOOHOM U HeOOHOPOOHOM INEKMPUYECKOM HOJe.
28.Aenenue noaapusayuu ousnekmpuxos. llonspuzayuonnsle xapaxmepucmuxu.
29.2nexmpoémrocmv men. Konoencamopoi.

30.11ocmosinnblil 21ekmpudeckuti mox. Xapakxmepucmuku K8asucmayuoHapHo2o
9NeKMpU4ecKo20 moxd.

31.3axon Oma 0ns yyacmra 21eKkmpudeckoul yenu 8 ouggepenyuanbHot opme.
32.2./[.C. ucmounuxa moxka. CmoponHue cuwi.

33.3axomn /opcoyna-Jlenya.

34.3axon Kupxzoga 011 pazeemenénnuix s1eKmpuieckux yeneu.

35.3axon Oma 015 nonoti yenu ¢ HeCKOIbKUMU UCTNOYHUKAMU MOKA.

36.3axon apades Ons 21eKmMpoaU3a.

37.Maenummnoe nozne u e2o xapaxmepucmuxu.

38.3akon Amnep. Cneocmsus.

39.3axon buo-Casappa-Jlannaca u e2o npumenenue Kk pacyémy uHOYKYuu 00OHOPOOHO20 U
HEO0OHOPOOHO20 MACHUMHBIX NOJIElL.

40.Cuna Jlopenya. Cneocmausi.

41.Asnenue anekmpomacnumuou unoykyuu. Onerm Dapaoest.

42.1lomok 6ekmopa MacHumMHOU UHOYKYUU. 3AKOH INeKMPOMASHUMHOU UHOYKYUU.
IIpasuno Jlenya

43.Asnenue camounoyxkyuu. Koaghguyuenm camounoyxyuu.

44.3axon Oma 015 yenu nepemeHH020 mMoKa ¢ NOJIHbIM UMNEOAHCOM.

45.1lepemennsiii mok. /leiicmeyrowue 3Ha4eHusi nepemMeHH020 MOKA 8 HANPANCEHUSIX.
46.Mownocmb 6 yenu nepemeHHo2o moka. CoS ¢

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

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

49. Dopmyna moukou auH3bl. Pacuém onmuueckou cuivl 1UH3 pasiuyHol KoHguasypayuu.
50.Heoocmamku onmuyueckux cucmem. cgpepuieckas abeppayusi, acCmuemMamusm,
OUCmopcus, Koma, Xxpomamuyeckas abeppayus u ux ycmpaHenue.

51.Ilocmpoenue uzobpasiceHus 8 buoro2uyecKom Mmukpockone. Maxcumanvroe
yeenuyeHue MUKpOCKONd.

52.Bonnosas u KopnycKkyasapHas npupooa ceema. IKCnepuMennul, N0Omeaepicoarujue
K8AHMOBYIO U 8OJIHOBYIO NPUPOOY ceemd.
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53.0Onmuueckue xapakmepucmuxu eewecmsa (Cnekmpbl NO2N0UjeHUsl, OMPAN*CEeHUs,
nponyckanus). 3axon byzepa-Jlambepma.

54.B3zaumooeiicmeue ceema c geupecmeom. Hopmanovnas u aHomanbHas OUCHEPCUs.
55.Cnexmpanvuas niomnocms suepeemudeckou ceemumocmu. Cnekmp u3znyuenusl
abCoNOMHO YepHo2o meid.

56.3akoHbl u uzyUeHus abconromHo 4epHo2o meaa.

57. Uumepghepenyus ceema. Kocepenmmvie ucmounuxu.

58.0nvim Onea u @penoens.

59.Aenenue 06otino2o nyuenpenomieHus.

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

61. Unmeppepenyusi 8 MOHKUX NAEHKAX.

62.[{ugppaxyus ceema. Ycnosue 603HuKHOGe UL OUDPAKYUOHHBIX KAPMUH.
63./[ugppaxyus Opernoens.

64./lugppaxyus Opayneogpepa.

65.Asnenue nonapuzayuu ceema. Ecmecmeennwili u nOIAPU30EAHHBLU C8eM. 3AKOH
Manioca.

66. Buewnuii u enympennuii hpomoaghghexm. Ypasnenue Jiinwmetina.
67.9Kcnepumenmsi, 00KA3bl8aArOUUE CYULECNBOBAHUE ITIEKMPUYECKO20 3aPA0a GHYMPU
amoma.

68.Mooenu amoma no Tomcony u Pezenghopoy.

69.Keanmoewvie nocmyaamol bopa.

70.I'unome3sa de bpotina. Bonnosvle ceolicmea wacmuy eewyecmaa.

71.J1azepuol. Ilpunyun deticmaus nazepa.

72.Cocmas sadpa. H3omonei.

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

75.2nepeus cesazu wacmuy 8 siope.

5. [IlepeyeHb OCHOBHOII W [JONOJHHUTEJIbHONl Yy4YeOHOM JHUTEpPaTypbl,
HEe00X0UMOIi 111 OCBOECHHUS TUCIMILIMHBI (MOYJIA)
5.1 OcHoBHas nuTeparypa:

1.Tpopumona T. U. Kypc dusuku — 20-e uzn.. — M.: U3naTenbckuii eHTp
«Axagemus», 2014.

2. CasenneB U.B. Kypc ¢usuku (B 31.). Tom 1. Mexanuka. MonexkynsapHas pusuka
— 6-¢ u3n. — Caukr-IletepOypr: Jlans, 2017

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

3. CaBenbeB U.B. Kypc ¢usuku (B 31.). Tom 3. BaHTOBast onTuka. ATOMHas
¢dusuka. @uzrka TBepIoro Tena. Gus3rKa aTOMHOTO siIpa U 3JIEMEHTApHBIX YacTull — 11-e
u3a. — Cankr-IlerepOypr: Jlanb, 2017

https://e.lanbook.com/book/92652?category pk=919#book name

5.2 JlononHUTENbHAS JIUTEPATYpa:
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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 ¢usuku : YueOHoe nocodue ais By3oB / A. A. lletnad, b. M. ABopckuii. —
6-e u3m., crepeorurt. — M. : Akagemus, 2007. — 719c. : Tabm., un. — (Beiciee
o0pa3oBaHue).
2. PemuzoB A.H. Kypc pusuxu: yuedbHuk 115 ctyaeHToB By30B / A.H. Pemu3os,
A 1. Tlotanenko. — M.: [Ipoda, 2004.
3. Tpodumona T.M. CoOopHUK 3a1a4 110 Kypcy PU3UKHU C peHIeHUsIMHA: yIeO.
noco6ue st By30B / T.M. Tpodumona, 3.I". [laBnoBa. — M.: Beicias mxona, 2004.
4. CagenneB U.B. Kypc o6mieit ¢pusuku: yued. mocodue ajist By30B: B 5 KH. / — M.:
Actpens: ACT, 2005.
5.CasenweB U.B. Kypc obmieii puszukn. T. 3-4. DIeKTpUIECTBO U MarHETHU3M.
OnTuka. AtomHas u siaepHas pusuka. M.: KnoPyc, 2012.
6. Bonbkenmreiin B.C. CoopHuk 3agau o obmiemy kypcy ¢usuku / B.C. Boiib-
kenmrerH. — CII6.: Kanmxusiit mup: [[Ipodeccus], 2008
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6. Ilepeuenn pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOH CeTH
«HTEepHET», HEOOXOAUMBIX /1JIs1 0CBOECHHS TMCUMILINHBI (MOTYJIs1)

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

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

00pasoBaTenbHBIN OPTAaN).

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

4. http://www.sci-lib.com/ (bonbiiast Hayunast OubIMOTEKA).

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/ (JIekmuu mo ¢usuke 11t BY30B).

8. http://www.ph4s.ru/book ph ob termo.html (Pa3agen «Tepmoaunamuka u

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

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

HOM (pM3UKE U TEPMOJAUHAMUKE).

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

Heobxoaumoe ycioBre yCrenHoro yCBOeHus Marepuaia 0akajlaBpaMmud — 3TO
MIPEEMCTBEHHOCTh MEXKy IIIKOJIBHBIM U BY30BCKHM KypcaMu (PU3HKHU.

®dusuka u3ydaercs B mepBoM cemectpe. [loaToMy Ha mepBoOM JIEeKIIMOHHOM
3aHATUM OakajiaBpaM HEOOXOIUMO B I1€JIOM 0XapaKTEPU30BaTh COJICPIKAHUE
y4eOHOM NUCIUIUIMHBI, paccKa3aTh O BUJAX YUEOHBIX 3aHATHH, O TPEOOBaHUIX K
YPOBHIO OCBOCHHUSI POTPAMMBI, COOOIIIUTH O CPOKax M opMax TEKYIIIETO U
UTOTroBOr0 KOHTPOJIsl. C 1EIbI0 3KOHOMUU ayAUTOPHOTO BPEMEHU U CTHU-
MYJIUPOBAHUS CAMOCTOSITEIIBHON PabOThI OaKaJIaBpOB 11E€JIECO00PA3HO PSIT JICK-
[MOHHBIX BOIIPOCOB BHIHECTU HA CAMOCTOSATENIbHOE U3yueHHE. JIEKIIMOHHBIN KypC
CJIETyeT 3aBEPIITUTH 0030PHOM CHCTEMATH3UPYIOIICH JIEKITHEH.

Yuraemasi AUCUMITIMHA MPEACTABISET COOON KypC SKCIIEPUMEHTaIbHON (-
3UKHU, IOATOMY HE CTOUT €€ U3TUIITHE MaTeMaTU3UPOBATh, TAK KaK Ha IEPBOM Kypce
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OakanaBpbl elle He U3YyUYMIIU B TIOJIHOM 00beMe BY30BCKUM IIUKII MAaTEMATUYECKHUX
nucuuiuinH. Tem He MeHee, OakallaBphl IOJKHBI IPUCTYIATh K U3YyYEHUIO
MOJIEKYJIIPHOM (PU3UKH, BiIaJies UHTETpUpOBaHueM U qudpepeHurpoBaHueM, ymes
UCCJIENOBATh (PYHKIIMU HA SKCTPEMYM.

[To maTepuasiaM JEKIIMOHHOTO Kypca HEOOXOAUMO MPOBOIUTH MEXKCEC-
CHOHHYIO aTTECTaIUIO JJI TOT0, YTOOBI OakanaBpbl MOTIIM 3apaHee (3a 1-2 mecsia
JI0 9K3aMEHAa) CPAaBHUTH YPOBEHb NMCIOIINXCS Y HUX TEOPETUUECKHE 3HAHUS U
YPOBEHb TPEOOBAHUI K OCBOCHHIO AUCITUTUIHHEI.

Ha ceMunapckux 3aHATHSIX HEOOXOIMMO Pa3bICHATH OakajaBpaM MPUMEPHI
pEIICHNS TUMMYHBIX U CJIOKHBIX 3a7a4, TPEOYIONUX COCTaBIeHUs (PrU3ndecKon
MOJIEIN ¥ TPUMEHEHUSI MaTEeMAaTHUECKOTO armapara By30BCKOTO YpOBHS. 3a1aun
CPEIIHEr0 YPOBHS CJIIOKHOCTH OaKaslaBpbl MOTYT pellaTh «y JOCKI» WU B Ka4eCTBE
nomainrHux 3a1aHui. C 1enpio aKTUBU3AIMN CaMOCTOSITEILHOM paboThI C
BY30BCKUMU COOPHUKAMHM 337124 10 (PU3HUKE U JJI TEKYIEro 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. 3aJ1a4i CPEITHETO YPOBHS CII0KHOCTH BBIJTAIOTCS
OakasiaBpam JJi CaMOCTOSITEILHOM IOMaIlIHEeW paOoThl TIMOO HA KaXKIOM
CEMUHAPCKOM 3aHATHH, TMO0 HA BECh CEMECTP OJTHUM OJIOKOM 3a/au.

Ha maGopaTopHbIX 3aHATHAX PEKOMEHIYETCS OIIEHUBATh OTUET M0 J1abo-
paTopHOil paboTe HE B CUCTEME «3aUTEHO — HE3aUTEHO», & C BHICTABJICHUEM OLICHKH,
OTpaXkarollell CBOEBPEMEHHOCTh CIaYM OTYETa M0 padoTe, KauecTBO OPOpMIIEHUS
IKCIIEPUMEHTAIBLHBIX PE3YJIBTATOB, TOYHOCTh U3MEPECHUM, PACUET MOTPEITHOCTH,
MPaBWIBHOCTh U MOJIHOTY OTBETOB Ha BOIIPOCHI MPETOIaBaATEISI.

JIns yCremnsoro ocBoeHust TMCUUILINHBL «DU3nKa» nMpyu caMoCTOATEIbHOU
paboTe GakanaBp JOKEH 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 1 JabopaTOpHBIX padboT (Tpedo-
BaHUS 110 BHITIOJIHEHUIO U O(POPMIICHHIO JTaOOPATOPHBIX PabOT UMEIOTCS B 1abopa-
TOpUU 001IeH PUZUKN).

bakanaBpy HE0OXOAMMO CUCTEMATUYECKH padOTaTh B TEUEHUE CEMECTpa 1o
U3YYCHUIO TEOPETUYECKOTO MaTeprasa, OCBOSHUIO TUITOBBIX MPUEMOB PEIICHHUS
3a/1a4 1o (U3MKe U TPUOOPETEHUIO HABBIKOB IKCIIEPUMEHTAILHONU PaOOTHI.

YcenemHocTh OCBOCHUS OaKkalaBpOM YUEOHOM AUCITUTIIIMHBI OTPAXKAETCSI B €r0
peiiTuHre — cymme 0ayuioB, KOTopasi GoOpMUPYETCs B TEUCHHUE CeMecTpa 1o
pe3ysbTaTaM BBIMOJHEHUS JOMAIIHUX pa0OT ¥ TBOPUYECKUX 3aJJaHUM, TECTUPOBA-
HUSI, YCTHBIX OMPOCOB, MEKCECCHUOHHOM aTTeCTAINH, 3aIIUT JaOOpaTOPHBIX paboT U
AKTUBHOCTU HA CEMUHAPCKUX 3aHSTHSIX.

8. IlepeyeHbr HMH(POPMALMOHHBIX TEXHOJIOTMH, HCHOJb3YeMBbIX IPH
OCYIIeCTBJIEHUH 00pa30BaTeJILHOr0 IMpolecca Mo AUCHUILIMHE (MOAYJK) (NmpH
He00XO0IUMOCTH)
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8.1 IlepeyeHb HEOOXOAMMOT0 IPOTPAMMHOI0 O0ecIeYeHus
[Iporpammel KOHTpOJISI 3HaHUH («PEUTHHT yCIIEBa€MOCTH CTYJIEHTOBY, «[loMolHUK
’K3amMeHaTopay, «BeiOupaem Bompocy).

8.2 Ilepevyenb He0OXOAUMBIX HHPOPMAIHMOHHBIX CIIPABOYHBIX CHCTEM

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

2. http://www.en.edu.ru/catalogue/312 (Pazmen «MoutekyisipHas GU3HKa U
TepMOuHaMKKa» EcTecTBeHHO-HAyYHOTO 00pa30BaTEILHOTO MOpTaia).

9. MarepuajbHO-TeXHUYECKasE 0a3a, HeoOXoauMasi [JIsl OCYLIECTBJICHUA
00pa30BaTeJIbHOI0 MPOLECCa MO AUCIHUIINHE (MOLYJII0)

Jlnst mpoBenieHrs 3aHSATUN MO JAUCIHUIUIMHE MMEETCs HeoOXOoJauMasi MaTepHallbHO-
TeXHUYECKas 0a3a, COOTBETCTBYIONIAS JACHCTBYIOIINM CAHUTAPHBIM M ITPOTHBOIIOKAPHBIM
MpaBUJiaM U HOpMaM:

— CHenuaIn3upoBaHHas JCKIMOHHAs ayIUTOpUs XuMmuueckoro gakynbreTa (234C).

— crenuanu3upoBaHHas jabopatopusi mo oOmieit ¢usuke (219c), ocHameHHas
71a00paTOPHBIM 000PYAOBaHUEM.
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Peuensus
Ha pabouyto nporpammy auciuIuInHbl «b1.B.7 ®u3uka»
JUISL CTYJICHTOB HAPaBJICHUS
04.03.01 Xumus
[Iporpamma mpukIagHOTO OaKaIaBpuarta

dopMUpOBaHUE Yy CTYACHTOB TMpEACTaBICHUST 00 OCHOBHBIX NPHUHIMIAX U
3aKOHOMEPHOCTSIX, KOTOPbIE ONPENETAIOT (PU3NYECKUE SIBICHUS, U3y4YaeMble COBPEMEHHOU
GU3UKON M yMEHHE TPEACTABISTh (PU3MUECKYIO TEOPHUI0 Kak 0000IIeHre HaOII0ICHUH,
MPAKTHYECKOTO OTbITAa U HKCIIEPUMEHTA — 3TO 1IeTb U3yUeHUs AUCIUTIINHBI (PU3HKA.

OcHoBHBIE 337241 JUCIUILTUHBL:

- W3y4yeHHE (PU3NYECKUX TMOHATUH, (yHIAMEHTAIBHBIX 3aKOHOB U TEOPHM, HX
MaTEMaTUYECKOE BhIPAKECHUE;

- u3y4yeHHe  (PU3MYECKHX  SBICHUI, METOJAOB WX  HAONIOACHHUA U
IKCIIEPUMEHTAIBLHOTO UCCIIeIOBAHUS.

JIisi w3ydeHusl MUCHUTLIMHBI HEOOXOIWMBI 3HAHUS W yYMEHUS, TOJyYCHHBIC TPH
o0y4eHuu B 0011€00pa30BaTENBHOM IIKOJIE.

B pe3ynbTaTe u3zydenus Kypca CTyICHT JOJIKEH 3HATh:

- OCHOBHBIE TIOHATUSA, 3aKOHbI W QopMmynbl (pu3uku, ¢uznueckue 3QPeKTsl,
TEOPETUYECKHE U IKCIIEPUMEHTAIbHBIE METOIbI NCCIICIOBAHUI;

- TPaHMIBl MPUMEHUMOCTH (DU3MUECKUX MOJETECH M TEOopui, UCHOIb3yeMbIX IJIs
OIMCaHUs CBOMCTB BEILIECTBA;

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

- Ha3HAYCHKE W MPUHITUTIBI TEUCTBUS BaXXHEHINX (PU3NIECKUX TPHOOPOB.

Nzydenue TUCTIATLTAHBI HaTpPaBIIECHO Ha dbopmMupoBaHue o0mIHX,

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

JlouieHT Kadeapsl pannoGU3uKu 1 HAHOTEXHOJIOTUH
Kyb6aHckoro rocyapcTBEHHOTO YHUBEPCUTETA,
KaHAuAaT GU3UKO-MAaTeMaTHYECKUX HAYK M. A. Kyxa
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Penensus
Ha pabouyto nporpammy AUCHUIUIUHE «b1. B.7 ®u3znka»
JUISl CTYJIEHTOB HAIPaBJICHUS
04.03.01 Xumus
IporpaMma NpHKJIaaIHOTo OaKkaiaBpuaTa
Henp muctumumsasl «®Pusukay — QopMupoBaHue y CTYIEHTOB TMpeACTaBiIeHUS 00

OCHOBHBIX TPUHIHUIIAX W 3aKOHOMEPHOCTAX, KOTOpbIE OMNpeAeNsoT (U3NUECKUe SBICHUS,
U3ydaeMble COBPEMEHHOW (U3MKONM M yMEHHE TMPEACTABIATh (PUIUYECKYI0 TEOPUI0 Kak
000011eHne HabI0IeHN ], IPAKTHYECKOTO OMBITAa U AKCIIEPUMEHTA.

OcHoOBHBIE 33/1a4¥ TUCUUTIIIUHBI:

- u3ydyeHHEe (PUIMYECKUX TMOHATUH, (QYyHIAMEHTAIBHBIX 3aKOHOB U TEOpHH, UX
MaTeMaTH4eCKOE BBHIPAKEHUE;

- u3ydyeHue (U3NYECKUX SBJICHUN, METOJOB MX HAONIONEHUS U IKCHEPUMEHTAIBLHOTO
UCCIIEIOBaHUSI.

Jljis n3ydeHus AUCHMIUIMHBI HEOOXOIMMBI 3HAHUS U YMEHUS, TOTyYeHHbIe TIPU 00y4YeHUHU
B 00111€00pa30BaTEIbHON IITKOJIE.

B pesynbrare nuzydeHus Kypca CTyI€HT JOJDKECH 3HATh:

- OCHOBHBIE MTOHSTUS, 3aKOHBI U GopMyIibl GU3HKH, Puzndeckue d3H(eKThl, TeOpeTUIECKUE
U DKCIIEPUMEHTAJIbHBIE METObI UCCIIEIOBAHUI;

- TPaHUIIBI MPUMEHUMOCTH (PU3NYECKUX MOJIETICH U TEOPUH, UCTIOIb3YEMBIX IS OMTMCAHUS
CBOMCTB BEIIIECTBA;

- pynnameHTanbHbIe (U3MUECKHUE OTIBITHI U UX POJIb B PA3BUTHH (PU3UKH,

- Ha3HAYCHUE W TIPHUHIIMITBI JICHCTBHS BAXKHEUITNX (PU3NICCKUX MPUOOPOB.

N3ydyenne AUCHUIIIMHBI HAMpaBiIeHO HA (OpMUPOBaHHE OOUIMX, MPOPECCHOHATIBHBIX U
ob1enpodeccuoHaTbHBIX KOMIETESHIIHH:

- CIOCOOHOCTH K CaMOOpraHu3aIuu u camoodpazopanuto (OK-7)

- BiaaeHue O0a30BBIMM HaBBIKAMHM HCIOJIb30BaHHUS COBPEMEHHOW ammapaTypsl TNpU
NpoBeICHNUU Hay4YHbIX uccienopanuii (I1K-2)

- CIIOCOOHOCTh HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npodeccroHanbHoM nestenbHoctr (OITK-3)

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