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1. llean ocBoeHMSI AMCHMIIJINHbI

[lenbto OCBOCHMS TUCHUILUIMHBI «PU3UKaA» SABIAETCS POPMHUPOBAHUE Y CTY-
JICHTOB COBPEMEHHOTO TPEACTABICHHUS O (DU3UYECKON KapTUHE MHpPA, CO3aHUE
0a3bl 3HAHUN IJI1 U3YyYEHUS CHEUUATbHBIX UCUUILIINH, HABBIKOB MCIOJIb30BaHUS
OCHOBHBIX 3aKOHOB (DM3WKH B TOCIEIYIOIIEH MPOoheCcCHOHATBHONU ACATEIHHOCTH.
OCHOBHBIMM 3aJja4yaMy AUCUUILIMHBI «DHU3MKa» SBISIOTCSA: HU3YYEHHUE 3aKOHOB
OKPYXaIOIEro MUpa B MX B3aMMOCBS3M; OBJaJieHHE (DyHIaMEHTaIbHBIMU MPHUH-
UIIAaMU W METOJIaMHU pElIeHUs HayYHO-TeXHUYECKUX 3aaad; (opMUpOBaHUE
HABBIKOB IO MMPUMEHEHHUIO MOJIOKEHUN (PYH/IaMEHTAIbHON (PU3UKU K TPAMOTHOMY
HAYyYHOMY aHaJIU3y CUTYallMH, C KOTOPBIMU MPUXOJUTCS CTAJIKUBATHCS BBIITYCKHHU-
KY; OCBOCHHE OCHOBHBIX (PU3MUECKUX TEOPHI, MO3BOJISIONINX OMUCATH SIBIICHUS B
IpUpPOJE, U TPEAEIOB MPUMEHUMOCTH 3TUX TEOpHM JIsi penieHusi mpodeccuo-
HaJIbHBIX 33/1a4; (POPMHUPOBAHUE y CTYACHTOB OCHOB €CTECTBEHHOHAYUYHOU KapTH-
Hbl MHpa; O3HAKOMJICHHE CTYJICHTOB C UCTOPUEH W JIOTUKOW Pa3BUTUS (PUUKHU U
OCHOBHBIX €€ OTKPBITHH.

JucumminHa u3y4aeTcss BCEMU CTYJEHTaMH, OOy4arolMMHKCS IO TporpaMmMme

MOATOTOBKHU OaKaJlaBpOB Ha OKEAHOJIOTHYECKOM (haKyJIbTeTe.

2. MecTo TUCHMIUIMHBI B CTPYKTYpe OCHOBHOII npodeccHOHAIBHOMH 00pa3oBaTeIbHOM
NMPOrpamMMbl

VYuebnas nucrumnauna «duszukay (mmdp b1.6.07) peanuszyercs B pamkax Oa-
30601 yacmu bnoxa 1 "]Jluctuniaunbel (MOIyH)" MporpaMMbl MOJATOTOBKU Oaka-
naBpa. JlucuuruimmHa sSBIsSieTCA 00s3aTeIbHOMN JIJIsl U3y4YeHHUs CTYJECHTaMH, BHE 3a-
BHCHMOCTH OT OCBaMBacMOT0 MPOodUIs TPOrpaMMbI IIOATOTOBKH OakaiaBpa.

VYuebnas gucrummHa «®dusukay OasupyeTcss Ha Y4EOHBIX TUCIUTUIMHAX,

IIPUBCACHHBIX B Ta6m/1ue.



ObecneunBatomye Bxonnble TpeboBaHus

y4eOHBIC JUCITU-

3HAaTb YMETbH BJIAACTH
TIJITMHBI

OcHOBHbIE 3aKOHBI
(GU3UKKH  IIKOJILHOTO
Kypca: dbyHI1aMeH-
TaJIbHBIC MOHATHS, | IPUMEHSTh  3HAHHS
3aKOHBI M TeopuH | no (usmke miIs pe-
KJIACCUYECKON  (pU3U-| MIEHUs THIIOBBIX (PU-
K{, (U3NYECKYIO CYII-| 3UYECKUX 3a/1a4
HOCTh

HNPUPOIHBIX IPOIIeC-
COB

HaBbIKaMU pabOThI C U3Me-
pUTEIBHBIMH ITPpUOOpaMU U
IIPOBEACHUS U3MEPEHUN

dusuka

OCHOBHBIC MaT€Ma-
TUYECKHUE MOHATUS U
(akThl, 103BOJISIIO-
1€ TPOU3BOIUTH
npeoOpa3oBaHusl,
BBIUMCJICHHUS], peIlie- | BBIIOJIHATH PacyeThl
Marematuka HUA ypaBHCHI/Iﬁ " HE- W BBIYUCIICHUSA IIPU
pPaBEHCTB, anredpan- | pelIeHUuH 3a1au
YCCKHEC U TPUT'OHO-
MeTpUYecKue QpyHK-
oy, MMOHATHUEC ITPOU3-
BOJIHOM M MHTErpasa

byHKIUN

HaBbIKaMH padOThI Ha
KaJbKYJISTOpE

Jucnummnaa «®Puzukay 11 npoduias noarotoBku «llomspHas meTeoposao-
TSl ¥ KIMMAaTOJIOTHS» SBJIsIeTCS 0a30BOM 119 OCBOEHHMS auctMInIne: «Dusnka at-
Mochepb», «Pu3nka okeaHay, «PuU3MKa BOJ CyIIN», « INCKTPOTEXHUKA U IJICK-
TpOHUKa», «MeToabl U CpPeACTBa TUIPOMETEOPOJIOTUUECKUX H3MEpeHUiy, «['ua-
pomexanukay, «['eopuszuka», «MexaHuka KUIKOCTU U Tazayn, «Kocmuueckas me-
TEOPOJIOTHS», «ABHALIMOHHAS METEOPOJIOTH», «[ MaApoAMHAMUYECKOE MOJEIHUPO-
BaHME aTMoC(epHBIX MporeccoB», «OcoOeHHOCTH aTMOCHEPHON MUPKYIISIIUN
ApkTuku U AHTapKTUKW», «CIyTHUKOBBIC HAOMIOICHUS OMACHBIX SBJICHUM TOTO-
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3. Komnerenuuu ody4yaromerocs, popmMupyembie B pe3yJbTaTe 0CBOCHHUS TUCUUIIJIMHBI

[Ipouiecc mM3yueHus AUCHUILUIMHBI HaNpaBlieH HAa (GOpPMHUpPOBAHUE Clie-

OYIOIINX KOMIETECHIINH:

Kon Komnerenuus
KOMIIeTeHIIHH
OIIK-1 CIIOCOOHOCTB IIPE/ICTAaBUTh COBPEMEHHYIO KAPTUHY MHUpaA HA OCHOBE 3Ha-

HHUHA OCHOBHBIX HOJIO)KCHI/II‘/'I, 3aKOHOB U MCTOAO0B €CTCCTBCHHBIX HAYK, (bI/ISI/I-
KU U MaTCMaTHuKHU

OIIK-2 CIIOCOOHOCTH K MPOBEACHHUIO U3MEPEHHI M HaOII0JeHU, COCTaBICHUIO
OIMHMCAHUS MTPOBOJMMBIX HCCIIEIOBAHUM, TIOJTOTOBKE JAHHBIX ISl COCTaBIIC-
HUSl 0030pOB, OTYETOB M HAYYHBIX ITYOJUKAIMH, COCTABJICHUIO OTYETA II0
BBITIOJIHEHHOMY 3a/IaHUIO0, YYaCTUIO U BHEIPEHHIO PE3YJIbTATOB HCCIIEAOBA-
HU U pa3pabOTOK

OIIK-3 CIIOCOOHOCThH aHAJIU3UPOBATh U MHTEPIIPETUPOBATH JaHHbIE HATYPHBIX U
71a00paTOPHBIX HAOJIIOIEHUH, TEOPETUYECKUX PACU€TOB U MOAEIHPOBAHUS

B pesynbrare ocBOCHHSI KOMIETEHIMI B paMKax JTUCHUILTHHBI «Du3nkay o0yya-
FOILINNCS 10JI7KEH 3HATh:

— OCHOBHBIC (hM3MUYECKHE SBIICHUS M OCHOBHBIC 3aKOHBI (DM3WKHW; TPAHUIBI UX
MPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B BAXXHEHIIINX MPAKTUYECKUX MPUIIOKEHUSX;

— OCHOBHBIC (pM3NUYECKHUE BEIMYUHBI U (PU3NUECKUE KOHCTAHTHI, UX OMPE/CICHHE,
CMBICII, CIOCOOBI U €TUHUIIBI KX U3MEPECHUSI

— OCHOBHBIC TOHSATHSA, 3aKOHBI M MOJICTTH MEXaHUKHU, TEPMOJMHAMHUKHU, TEOPUU
BOJTH, TUAPOJUHAMUKH, TYpPOYJICHTHOCTH B JKHUIKOCTSX; AJIEKTPOMArHUTHOTO H3JTY-
YEHUS; DJIEKTPOMArHeTU3Ma, ONTUKHA U aTOMHOUN (PU3UKH;

— ¢hyHIaMEHTaTBbHBIC (PU3UYECKUE OTBITHI M UX POJIb B PA3BUTHH HAYKH,

— Ha3HAYCHUE U MPUHIIUIIBI JEHCTBUSA BAXKHEUIINX (HU3HUUECKUX TPUOOPOB.

bakanaBp nomKkeH ymMeTh:

— UCTOJIKOBBIBATh CMBICI (PU3NYECKUX BEITUYMH W ITOHSATHI;

— 3alUChIBATh ypaBHEHUS 11 pusndyeckux BeandnH B cucteme CU;

— pelIaTh TUMOBBIC pACYCTHBIC 3a/1a4H;

— OOBSCHUTH OCHOBHBIC HAOJIOJJaeMbIC TPUPOJHBIC U TCXHOTCHHBIC SBICHHS M
s dexTsl ¢ mo3unuii GyHIaMEHTATBHBIX (U3UIECKUX B3aUMOJICHCTBUN;

— paboTtath ¢ mpudbopaMu U 000pyTOBaHHEM COBPEMEHHOU (puiznueckoit pabopa-
TOpUH;

— WCIOJIb30BaTh PA3JIMYHbIE METOMUKU (U3MUECKUX H3MEpPEeHUl U 00paboTKu
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IKCIIEPUMEHTATBHBIX JaHHBIX;

— HCITOJB30BaTh METOMBI aJICKBATHOTO (PM3UUYECKOTO M MATEMATHYECKOTO MOje-
JUPOBAHUS, & TAKKE€ MPUMEHATh METOIbl (PU3UKO-MATEMATHUECKOTO aHaliu3a K pe-
IICHUIO0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUUYECKHUX TTPOOIIEM.

bakanaBp nomKkeH BJaaJeTh HABBIKAMM:

— HWCIOJIb30BaHUsI OCHOBHBIX 00IIe(pH3NYEeCKHX 3aKOHOB U MPHUHIIUIIOB B BaXK-
HEUINX MPAKTUYECKUX MPIIIOKCHUSX;

— MPUMEHECHHSI OCHOBHBIX METOAOB (PM3MKO-MaTEeMaTHYECKOTO aHalu3a sl pe-
IIICHUST €CTECTBEHHOHAYYHBIX 3a/1a4;

— MIPaBUJIILHOM JKCIUIyaTalli OCHOBHBIX MPUOOPOB U 00OPYIAOBaHUS COBPEMEH-
HOU (u3nueckoi 1abopaTopuu;

— 00pabOTKM ¥ HHTEPIIPETUPOBAHUS PE3YIHTATOB KCIIEPHUMEHTA,

— HCIIOJIb30BAaHUS METOJIOB (PU3NYECKOTO MOJICIUPOBAHUS B WHKEHEPHOU IMpaK-

THKC.

Hepeqeﬂb IVIAHUPYEMBIX Pe3yJabTaTOB Oﬁy'—IEHI/IH AUCHHUIIJINHE, COOTHECCHHbIX C IIJIAHH-

pyeMbIMH pe3yJbTaTamu ocBoeHuss OITIOIT

OIIK-1: ciocoOHOCTH NPEACTABUTH COBPEMEHHYI0 KAPTHHY MMPA HA OCHOBE 3HAHHUI OC-
HOBHBIX I10JI0K€HMIi, 3AaKOHOB M METO/10B €CTeCTBEHHBIX HAYK, (PM3MKHM M MaTeMaTHKH
3HaTh:

VYposens 1 OCHOBHbIE (IM3MUYECKHUE BEIUYMHBI U (PU3NYECKHUE KOHCTAHTBI, HX

OTpeJieNIeHue, CMBICI, CIIOCOOBI U €AMHHIIBI UX U3MEPEHNUS;
YpoBens 2 CYITHOCTb (DU3MYECKUX SIBJICHUM 1 ONMMCHIBAIOUINX UX 3aKOHOB;
Yposens 3 (GbyHIaMeHTallbHbIE 3aKOHBI MPUPOJbl U OCHOBHbIE (DPHU3HUECKUE 3aKO-
HbI B 00JIaCTH MEXaHUKH, TEPMOAMHAMMKH, HJIEKTPUUYECTBA U MarHeTu3ma,
ONTUKU M aTOMHOM (PU3HKH.
Ymersb:

Yposens | pelaTh TUIIOBBIE PACYETHBIC 3a/1a4H;

YpoBeHs 2 CaMOCTOSITEJIbHO paboTaTh ¢ y4eOHOW U HAYYHOU JIUTEpaTypoH;

VYposens 3 OOBSICHUTH OCHOBHBIE HaOJIOJaeMble MPUPOAHBIE U TEXHOTCHHbIE SB-

JeHus U 3PPEeKTH ¢ MO3ULUN PyHAAMEHTATBHBIX (PU3MUYECKUX B3aUMOICH-
CTBHH.
Baajgern:
Yposens 1 OCHOBHBIMHM METOJIAMU U IPUEMaMH pelieHus: GU3NYecKux 3a/1ay;
Yposens 2 HaBbIKAMHU CaMOCTOSATEIbHONU paboThl ¢ MHPOPMAIIMOHHBIMHU pecypca-
MU;

Yposens 3 HaBbIKaMU MPAKTUYECKOT0 MPUMEHEHUS 3aKOHOB (PU3UKH.

OIIK-2: cnnocoO0HOCTh K NMPOBEICHUI0O U3MEPeHUl U HAOJIIOeHUIl, COCTABJICHUIO ONH-
CaHUsl NPOBOAUMBIX MCCJIeJ0BAHUI, MOATOTOBKE JAHHBIX /IJIf COCTaBJIEHUsI 0030pPOB, OTYe-
TOB M HAYYHBIX Iy0JIMKALU, COCTABJICHUIO 0TYETA M0 BHINOJHECHHOMY 331aHHIO0, Y4aCTHIO
U BHEIPEHHMIO Pe3y/IbTATOB HCCJIe0BAHMI U pa3padoToK




3HaTh:

VYposens 1 XOJ BBIITOJTHEHUS TaOOpaTOPHO paboThI, crtocoObl 00paboTKu U (op-
MBI [TPE/ICTABIICHMS IOTYYECHHBIX PE3YJIbTATOB;

Yposens 2 Ha3HAYEHHUE W MPUHIMIBI IeHCTBUSA BaXHEUIINX (PU3MUECKUX MPUOO-
POB;

Yposens 3 OCHOBHBIE METO/IbI ¥ TIPUEMBI TPOBEACHUS (PU3NIECKOTO IKCIICPUMEH-
Ta, C10c00bl 00Pa0OTKH FIKCIEPUMEHTAIbHBIX JAHHBIX;

YMmerh:

VYposens | TE€XHUYECKHU I'PAaMOTHO BBIIIOJIHATh (PU3MUECKHUI SIKCIIEPUMEHT;

IPUMEHSATH (PU3MYECKHe 3aKOHBI K PEHICHHUIO 33]1ay;
Yposens 2 MPOBOJUTH OLEHKY MOTPEIIHOCTH M3MEPEHUH, MPaBUIbHO OPOPMUTH

OTYET 110 JIA0OPATOPHOH pabore;
MPABIIILHO O(DOPMHUTH perieHue PU3NICCKON 3a/1auH;

VYposens 3 OOBSACHATH OCHOBHBIE pE3yNbTaThl (PU3UUECKOTO HKCIEPHUMEHTA,
000011aTh pe3y/IbTATHI B BUJ/IC BEIBOJIOB;

Baagern:

Yposens | OCHOBHBIMH NPHEMaMHU 00paObOTKHU SKCIIEPUMEHTAIBLHBIX JAaHHBIX;
YpoBeHsb 2 HaBbIKAMU I10 COCTABJICHHUIO OTYETOB O IPOBOJIUMBIX UCCIIEOBAHUSIX;
Yposens 3 croco0amMu M3JIOKEHUST MHPOPMAIIMH TIOCPEICTBOM YCTHOH M THCH-

MEHHOUW pEeuH;

OIIK-3: cnoco0HOCTHh aHAJIU3UPOBATH M HHTEPNPETUPOBATH JAHHbIE HATYPHBIX U Jia-
00opaTOPHBIX HAOJIIOEHUI, TEOPETHYECKUX PACYETOB U MOIEJIMPOBAHUS

3HaTh:

VYposens 1 OCHOBHBIE HCTOYHHKHA HH(MOpMAIMHM 10 IUCHUIUIMHE: Y4eOHUKH,
CIPAaBOYHHUKHU, HAYYHYIO JIUTEPATYPY;

Yposens 2 OCHOBHBIE METO/Ibl U MPUEMBI IPOBEACHUS (PUZNUECKOTO IKCIEPUMEH-
Ta, U 3JIEMEHTapHbIe c10cO0bl 00Pa0OTKH HIKCIEPUMEHTAIbHBIX JaHHBIX;

Yposens 3 OOBSACHATHP OCHOBHBIE pE3YyNbTaThl (PU3UUECKOTO HKCIEPHUMEHTA,

0606IH21TL PE3YJIbTAThI B BUIAC BBIBOAOB,
MNPUMCHATH (1)I/ISI/I‘ICCKI/IG 3aKOHBI K aHaJIM3y HanOojee BaXKHBIX JaCT-
HBIX CJIY4acB U HpOCTCfIH.IPIX 3aaa4,

Ymersn:
Yposens 1 AHAJIM3MPOBATh M CHCTEMAaTU3UPOBAThb MAaTe€pUasl JIEKLUHU, BBIICIATH
[JIaBHOE U 3aHOCUTH B TETPa/b, €J1aTh BBIBOJIBI 110 JIEKIINH;
pelaTh TUIMOBBIE PACUETHBIE 3a/1a4H;
pabortarh ¢ mpubopamMu U 000PYJOBAaHUEM COBPEMEHHOUN (HU3UUECKOM
nabopaTopuu;
Yposens 2 CaMOCTOSITENIbHO padoTaTh ¢ yueOHOW U Hay4yHOU JuTeparypoil (Haxo-
JUTh B MEYaTHBIX U IEKTPOHHBIX M3/IaHUSAX, NHTEPHETE U IPYIMX HUCTOY-
HUKaX MaTepuai 1o TeMe Jokiaaa, pedepara, KOHTPOIHHOU paboOThI);
Yposens 3 OOBSICHUTH OCHOBHBIE HaOJIOJaeMble MPUPOAHBIE U TEXHOTCHHbIE SB-
JeHus U 3PPEKTH ¢ MO3ULUN PyHAAMEHTATBHBIX (PU3MUECKUX B3aUMOIEH-
CTBHH.
Baajgern:
VYposens | HaBbIKAaMU HCIIOJIb30BaHUS MOJIYYEeHHONH MHGOpMAIUU MpU MOJATOTOB-
K€ K c/1adye 9K3aMeHa, BeinonHenus KP, s nanucanus pedepatos,
Yposens 2 HaBBIKAMH MPABWJILHON KCIUTyaTalldd OCHOBHBIX MPUOOPOB M 000pY-
JIOBaHUSI COBpEeMEHHOH (u3ndeckoil 1abopaTopuu;
Yposens 3 HaBbIKAMU aHAJIM3a U MHTEPIPETUPOBAHUS PE3YJIbTATOB IKCIIEPUMEH-

TAJIbHBIX U TCOPCTUYCCKUX HCCHCHOB&HHﬁ;




CooTBeTcTBHE YPOBHEH OCBOCHHMS KOMIIETCHIINH IVIAHUPYEMbIM

pe3yJbTaTaM 00y4eHHUsl H KPUTEPUSIM UX OLleHHBAHUSI

Oran OCHOBHBIE TPU3HAKY MTPOSIBICHHS KOMIICTEHINHU (JECKPHUIITOPHOE ONHUCAHUE YPOBHS)
(YpoBeHb) 1. 2. 3. 4. 5.
OCBOEHHMS
KOMIETEHIHH
1260 ODHEHTH CnocoGeH BbIeNTh oc- | Branmeer ocHOBHEIME HaBBI- | CriocoGeH gaTsb co0-
P PY" | osHble nnen TEKCTa, pa- | KaMH pabOTHI C HCTOYHHUKA- | CTBEHHYIO KPHTHUYECKYIO
HE BIAJIeET | €TCs B TEPMUHOIIO- . .
0oTaeT C KPUTHIECKOH | MH M KPUTHYECKOH JINTepa- |  OIEHKY H3ydacMOro
THH U COJIEP>KaHUI M N
JMTepaTypoi Typoii Marepuana
v 1 Crioco0eH mokasarb oc- Crioco0eH npeaCcTaBUTh MoxXeT COOTHECTH Oc-
POBCHE © HE BBIICJISIET OC- | HOBHYIO HJICIO B Pa3BUTHH | KIFOUEBYIO IpoOIeMy B €€ | HOBHBIE HJIEU C COBpE-
(MHHHMAJIBHBIH ) HE yMECT
HOBHBbIE HJIEU CBSI3H C IPYTMMH HpOIiecca- | MEHHBIMU ITPpoOIeMaMu
MH
3HaeT ocHOBHEIE paboune | [loHMMaer cnermduky oc- Crioco0OeH BEIIEIHTD
e snaer | AOMyCKaeT rpyOble | KaTeropyH, OTHAKO HE | HOBHBIX pabOUYMX KaTeropuil | XapaKTepHBIH aBTOPCKHUH
OLINOKH OPHEHTHPYETCS B UX CIIe- TOXOJ
nduke
Brnaneer npuemamu norc- | CBoOogHO m3naraet Mare- | CrmocoOeH cpaBHUBAThH
IUIOXO OPHEHTUPY- | Ka ¥ CUCTEMATH3alluM, HO | pHaj, OJHAKO HE JIEMOH- | KOHIIEIIINH, apTyMEHTH-
HE BIIAJICET | €TCS B TEPMUHOJIO- | HE CIIOCOOCH CBOOOJHO | CTpUpYET HaBBIKOB CpaBHE- | POBAHHO M3JIaraeT Mare-
THH H COJIep)KaHUI H3JI0KHUTH MaTepuai HUSI OCHOBHBIX UJIeH M KOH- puain
HEIIHH
VYposens 2 BBUICIISET OCHOB Belnenser KOHKpeTHYIO Croco6eH BBIAEIUTD U ApryMeHTHpOBaHHO
(GasoBbilit) mpodeMy, OIHAKO U3~ CpaBHUTH KOHLIEIIWH, HO IIPOBOJUT CPaBHEHUE
HE yMeeT HBIE UJIeH, HO He . N
BT OGN JIMIIHE YIPOIIAET €€  |HCIBITHIBAET CIOKHOCTH C MX | KOHIIETIIUH 110 3aJaHHOI
P MIPaKTUYECKON MPUBSI3KOM npobieMaTHKe
MoOJKeT U3JI0)KHTh OCHOB- | 3HaeT OCHOBHBIC OTIIMIHS Cnoco0eH BBIICIUTD
He 3HAeT JIOIYCKaeT MHOTO | HbIe pabo4ne KaTeropuu KOHIICTIIMIL B 3aJaHHOH | crienuduKy KOHIENIHH
Q1117 (1) 3 MpoOJIeMHOM 00IacTH B 3a/IaHHO# TPOOIEMHOI
obacti
B o0mux uepTax moHu- Buaut ucTodHNKH COBpe- CrniocobeH TpaMOTHO
opuernTHpyeTcs 5 | MACT OCHOBHYIO HIEIO, MEHHBIX MPOOJIeM B 33/1aH- | 00OCHOBATH COOCTBEH-
P Py OJIHAaKO IIJIOXO CBA3bIBA- | HOM oOnacTv aHanM3a, BIa- | HyIO HO3HIUIO OTHOCH-
HE BIIaJIeeT | TEPMHHOJOTHH 1 N
CONEpIKAHHI €T ee C CYLIECTBYIOIEeH | AeeT MOJX0AaMH K UX pellle- | TeIbHO PEIICHHUs COBpe-
P IpOOJIeMaTHKOM HUIO MEHHBIX ITPO0OJIEM B 3a-
JTAaHHOM 00J1acTH
MoKeT MOHSTH MPAKTH- BeisBisier ocHOBaHuA 3a- | CBOOOJHO OpUEHTUPYET-
4YecKoe Ha3HauYeHHE OC- JIAHHOH 00JIaCTH aHANM3a, | CS B 3aJaHHOH 00TacTH
Vposens 3 BBIZICJISIET OCHOB- .
- HOBHOMW HJIeH, HO 3aTPyA- | MOHMMAET ee MpaKTHIecKyto | aHanm3a. [lornMaer ee
(IPOJIBUHYTBIIA) HBIC UJICU, HO HE
HE yMeeT BHLIAT X B DA3BH HSIETCSI BBISIBHTH €€ OCHO- | IIEHHOCTb, OHAKO UCIIBITHI- | OCHOBAHUS U yMEeT
- p BaHUSA BAeT 3aTPY/JHEHNS B OTNCA- | BBIACIHTH IIPAKTUUECKOE
HHH CJIO)KHBIX OOBEKTOB | 3HAueHHE 3aJJaHHOU 00-
aHanmsa JIacTH
Cnoco0eH M3JI0KHUTh OC- | 3HAaeT OCHOBHOE COJEep- MoskeT ath KpUTH-
JIOITyCKaeT OMNOKH N
o eineermy | FOBHOS COACPIKAHNE Co- JKaHHE COBPEMEHHBIX YeCKUH aHaII3 CO-
HE 3HaeT a%oqel?l oGnaACTH BPEMEHHBIX HAyYHBIX |HAyYHBIX W7l B paboueil | BpeMeHHBIM Ipobite-
p AHAII3a nzei B paboueit obnactu | 00IacTH aHANMN3a, CIIOCO- MaM B 33/ITaHHOM
aHaNm3a O€H MX COIIOCTaBUTh 00acTi aHanM3a

Kpurepuu onenku pesynpratoB o0yuenus mucuumuinae ®U3UKA npu moene-

HUU TEKYIIEro KOHTPOJISI YCIEBAEMOCTH M IMPOMEXKYTOUHOW aTTecTaluu o0yyaro-

IIUXCST TPUBEACHBI B TPHIOKEHUH K Yy4eOHOW mporpamme «DoHA OIEHOYHBIX

cpeacts no aucuuruinHe GU3NKA»

4. CTpykTypa u coaep:KaHue THUCHHUILINHBI

OO6mas Tpy10€MKOCTh JUCHUIUIUHBI COCTABIACT 13 3aueTHBIX equHull, 468 4acoB.



O0beM TMCUMILVIMHBI 10 BU/IaM Y4eOHbIX 3aHATHIl B aKaJleMHYeCKHX Yacax,
s 2019 r. nadopa.

O0BLEM THCHUILINHBI

Bcero uyacos

Ounas
(dhopma oOyueHus

O0beM TUCUUTIJIMHBI 468
KonrakTHasi padora o0yyamommxcsi ¢ mnpe-
nojasarejieM (M0 BUIaM ayJIMTOPHBIX y4eo- 182
HBIX 3aHATHII) — BCcero:

B TOM YHCIIE:

JIEKUUH 84

nabopaTopHbIe PaOOTHI 56

MPaKTUYECKUE 3aHATHUS 42
Camocrositeabnas padora (CPC) — Bcero: 286
Buja npoMexyToYHO aTTecTAlMHU JK3aMeH

4.1. CTpyKTypa IMCHHILIHHBI

Ounoe o0yuenue (2019 rox nadopa).

Ne Pa3pnen u tema ( Buasbl yueOHoii pa- | @opmbl Tekyule- | 3anatusa B | Dopmu-
n/n AMCHUILINHBI e 00THI, B T.4. ro aKTHBHOH | pyemble
M CaMOCTOSITeJIbHASL | KOHTPOJIsI ycIie- u KOMIIe-
¢ paboTa cTy/1€eHTOB, BaeMOCTH HHTEpPaK- | TeHIUH
(v qac. THUBHOM
T (popme, yac.
p Je | Jla Ca
Kk | 6o- | Mo
UM | paTr | CT.
J pa-
IIp | 0o-
ak- | Ta
™
4.
1 2 3| 4 5 6 7 8 9
1 Pasnen 1. BBenenne. |1 |2 2/0 18 KOJUIOKBUYM 3 OIIK-1,
OIIK-2,

2 Paznen 2. ®usmnue-| |18 12/8 |40
CKHMe OCHOBBI Mexa-

HHUKH.

2.1 |Tema 2.1 Kunemarmka|l |14 12/6 |30 CobecenoBanue, 15 OIIK-1,
U JMHAMHUKA MaTepu- [IPAKTUYECKUE OIIK-2,
aJIbHOW TOYKHU U TBEp- 3alaHus], OTYETHI OIIK-3
noro Ttena. JIBmkeHue no  Jyabopatop-

B HEUMHEPIHUaTbHBIX HBIM pabotam,
CHUCTEMax OTcUeTa KOHTPOJIbHAsI pa-
6oTta

2.2 |Tema 2.2 Dnemenrtsl |1 (4 02 10 KoHntponbHas pa- OIIK-1,
PEIATUBUCTCKOM  Me- 0ota, mpakTUye- OIIK-2,
XaHUKU. CKHE 3aaHNsA OIIK-3




3 Pazgen 3. Moaeky-| |16 14/14 |66
JsApHas (uU3MKa H
TePMOIMHAMMKA
3.1 |Tema 3.1. Monexkymnsap-|1 |8 0/6 30 CobecenoBanue, OIIK-1,
HO-KMHETHYECKAsT TEO- IIPaKTUYECKHE OIIK-2,
pus UACAIBHOTO ra3za 3aJIaHus, KOH- OIIK-3
TpoJbHAs paboTa
3.2 |Tema 3.2. ®usnueckue 6 14/6 |30 CobecenoBanue, 16 OIIK-1,
OCHOBBI  TEpMOJMHA- IIPaKTUYECKHE OIIK-2,
MHUKH 3aJlaHusl, OTYETHI OIIK-3
no  jabopartop-
HBIM paboram,
KOHTpOJIbHASI pa-
oora
3.3 |Tema 3.3. Peanbnble 2 0/2 6 CobecenoBanue OIIK-1,
raspl, JKHIKOCTH | OIIK-2,
TBEpJIbIC TEJIa OIIK-3
4 Paznen 4. Jaexkrtpu-| |16 12/16 |76
4eCTBO U MAarHeTH3M
Tema 4.1. Dnekrpocra- 6 0/6 30 CobecenoBanue, OIIK-1,
THKa [IPAKTUYECKUE OIIK-2,
3aJIaHus, KOH- OIIK-3
TpoJbHas pabora,
TECTOBBIC 3aJJaHUs
Tema 4.2. ITocTostHHBIH |3 |2 4/2 20 CobecenoBanue, 5 OIIK-1,
JIEKTPUYECKUI TOK IIPAaKTUYECKHE OIIK-2,
3aJaHusl, OTYEThI OIIK-3
mo  jabopartop-
HBIM paborawm,
KOHTPOJIbHASI pa-
6ota
Tema 4.3. Maraursoe|3 |6 4/8 20 CobecenoBanue, 9 OIIK-1,
oJie MIPaKTUYECKUE OIIK-2,
3aJlaHusl, OTYCTHI OIIK-3
no  jaboparop-
HBIM pabotam,
KOHTpOJbHAsT pa-
6ora
Tema 4.4. 3Onextpo-|3 |2 4/2 6 |CobecenoBanue, 3 OIIK-1,
MAarHUTHOE 110JIE [IPAKTUYECKUE OIIK-2,
3aJaHus, OTYETHI OIIK-3
mo  jabopaTtop-
HBIM pabotawm,
TECTOBBIC 3aJaHUs
Pa3nen 5. Konebanus| |8 22 |36
H BOJITHBI
Tema 5.1. Mexannue-|3 |4 2/2 20 CobecenoBanue, 1 OIIK-1,
CKME€ W DJIEKTpOMar- OTYETHI MO J1abo0- OIIK-2,
HUTHBIE KOJeOaHUs patopHeiM pabo- OIIK-3

TaM, KOHTPOJIbHAS
pa0oTta, mpakTH-
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YecKHe 3a1aHus
Tema 5.2. VYuopyrue u|4 |4 0/0 16 CobecenoBanue, OIIK-1,
3JIEKTPOMArHUTHBIE MPaKTUYECKHUE OIIK-2,
BOJIHBI 3a/IaHus OIIK-3
Pazgen 6. BoJunoBas 16 12/0 |30
ONTHKA. OcHoOBBI
KBAHTOBOW QU3NKHU
Tema 6.1. Boanosas|4 |6 8/0 10 CobecenoBanue, 2 OIIK-1,
ONTHKA. MPaKTUYECKUE OIIK-2,
3aJlaHusl, OTYETHI OIIK-3
mo  jabopaTtop-
HBIM  pabotam,
KOHTpOJIbHAsT pa-
0oTa, TECTOBEIE
3aJlaHus
Tema 6.2. Ksanrtosas |4 |4 4/0 10 CobOecenoBanue, 2 OIIK-1,
npupoga 3JIEKTpoMar- [IPAKTUYECKUE OIIK-2,
HHUTHOT'O U3JIYYEHUS. 3a7laHusA, OTYEThI OIIK-3
mo  jabopartop-
HBIM pabotam,
KOHTpOJIbHAsT pa-
6ora
Tema 6.3. Onementsl |4 |6 0/0 10 CobecenoBanue, OIIK-1,
KBAaHTOBON MEXAHUKHU. IIPAaKTHUYECKUE U OIIK-2,
TECTOBBIE  3aja- OIIK-3
HUS, KOHTPOJIbHAS
pabora
Paznen 7. ®usmka| |8 2/0 20
aTroma. DJ1eMeHThI
siaepHOil (GU3UKH U
(pusuku daemeHTap-
HBIX YaCTHII.
Tema 7.1 Onementsl|4 |6 0/0 10 CobecenoBanue, OIIK-1,
¢u3uku atoma MIPaKTUYECKUE OIIK-2,
3aJIaHus, KOH- OIIK-3
TpOJbHas paborTa,
Tema 7.2. DOnemeHtsl |4 |2 2/0 10 CobecenoBanue, OIIK-1,
(GuU3MKN aTOMHOTO si/1pa MIPaKTUYECKUE OIIK-2,
U (GU3UKA DJIEMEHTap- 3a7laHusA, OTYEThI OIIK-3
HBIX YaCTHII. no  yabopatop-
HBIM pabotawm,
pedepat
Uroro 84 |56/42 |286 64
Hroro 468

4.2. Conep:xanue pa3iejioB AUCIHUATLTHHbI

Pasznea 1. BBenenue
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IIpenmer ¢usuku, ero Qunocodckas TpakToBKa. MeToasl u3ydeHUsl (HU3UKH.
Kpatkue ucropuueckue ceaenus. Beenennas kak ¢usznueckuit 0obekt. Knaccuue-
CKasi U coBpeMeHHas (usuka. Ponb kypca pu3mku B cucTeMe MOATOTOBKH WH)KCHE-
POB THAPOMETEOPOJOTHUECKHUX crerranbHocTei. CTpyKTypa U 3aiauu Kypca pusu-
ku. Opranuzanus yueOHOro mpoiecca Ha kagenpe QU3uKH.

DneMeHThl TeOpHUH MorpemHocTel. Buabpl u3mepenuid (GU3MUECKUX BEIUYMH.

Tunsl morpenrHocTeit. OCHOBBI 00paOOTKH pe3yIbTaTOB U3MEPEHUM.

Paznea 2. Duznuyeckue 0CHOBBI MEXaHUKH

Tema 2.1 KunemaTuka v JUHAMHUKA MAaTePUAJIHLHOM TOYKH U TBEPAOTO TeJia.
JIBH:KeHMe B HEMHEPIHAJIbHBIX CHCTEMAX O0TCYETA

Kunemamuxa mamepuanvrou mouku u meepooco meia
Mexanndeckoe IBHKEHHE Kak Mmpocrtenmas (Gopma aBrkeHus matepun. Kune-

MaTHKa MMOCTYIATEIbHOTO ABWKEHHS. OCHOBHBIE TTOHATUSA U BEJIMYUHBI KHHEMATUKHU:
CHUCTEMA OTCUYETA, TPACKTOPHUSI, IIyTh U BEKTOP NMEPEMELIEHUS, CKOPOCTh U YCKOPEHHUE,
HOPMAJIBHOE Y TAHI'€HLUHMAJIbHOE YCKOPEHHUs. YPaBHEHUE IBUKCHUSI MaTEpPUATIbHOU
Toukd. OCHOBHAs 3a7ja4a MEXaHUKH.

Kunemarnka BpamaTelnbHOTO ABMKEHHS. ODJIEMEHTbl KMHEMAaTHKM IIOCTYIIa-
TEJIBHOTO U BPAILlaTEIbHOTO ABM)KEHUS a0COJIOTHO TBEPJOTrO Teia. YTOJ MOBOPOTA.
YrnoBas CKOPOCTbh, yIJIOBOE ycKOpeHue. CBsI3b MEKy YIVIOBBIMHU M JIMHEWHBIMH Xa-
PAKTEPUCTUKAMU JBUKEHUSL.

Junamurxa mamepuanoroti mouku u meepoo2o meid

Junamuka matepuanbHoil Touku. [Tonsitus maccel u cuibl. [lonstue o ¢pyHaa-
MEHTAJIbHBIX B3aUMOJIEUCTBUAX. 3aKOHbI HhtoTOHA. CHJibl B MEXAHUKE: CUJIA YIPYTO-
CTH, CHJIa TPEHHUs, cuia rpaButanuu. Cuna tskectu U Bec tena. Ummynec. [loctyna-
TEJIbHOE W BpAaIlaTEIbHOE ABUKEHHS TBEPAOro Tena. MoMeHT cuibl. MOMEHT nHep-
uuu u teopema llrerinepa. [loHaTe MOMEHTa UMITyJIbCa MATEPUAIIBHON TOUYKH. [1o-
HATHE MOMEHTA MMITyJIbCa TBEPAOTO TEJA, BPALIAIOIIETOCA BOKPYT OCH. BrIpakeHue
MOMEHTA MMITYJIbCA BPAILAIOLIETOC TEJla Yepe3 YIVIOBYIO CKOPOCTh U MOMEHT HUHEp-
LUH.

3akonwl COXPAaHEHUA 6 MEXAHUKE
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YpaBHEHUST ABVIKECHHUSI Ul CUCTEMBI MAaTEPUAJIBHBIX TOYEK. Y PaBHEHUE IBUKE-
HUS LEHTPA MAcChl CUCTEMbI. 3AKOH M3MEHEHUS U COXPAHEHUS UMITYJIbCa CUCTEMBI.
PeakTuBHOE IBM)KEHHE. YpaBHEHHE IBIKCHUS TeJla NEPEMEHHOW MaccChl. 3aKOHBI
WU3MEHEHUSI M COXPAaHEHHS MOMEHTa UMITYJIbCa. 3aKOH COXPAHEHHS MOMEHTAa WM-
IyJibCa Bpallarouierocs tenaa. I upockon, rupockonudeckuii 3 exr.

Pabora. Momuocts. Kunernueckas sueprust. CBsizb MEXy U3MEHEHHEM KHHE-
TUYECKOW SHEPruu M paboToil cuibl. KoHcepBaTHBHBIE U HEKOHCEPBATUBHBIE CHIIBI.
[ToTeHnmanbHas dHEprus, ee cBs3b ¢ CHIION. CBA3b MEXIY CWION M NMOTEHIUAIBHON
sHeprueid. Kunetnueckas 3Heprusi BpallaloIIerocs Teja. 3aKOH U3MEHEHUSI U CoXpa-
HEHHUSI DHEPIUU.

Jleudicenue 6 HeuHepyuarbHbIX CUCmMeMax omcuema

OOmmii MPUHUMI BBECHUS CUJI UHEPLUUU B HEMHEPLMAIBHBIE CUCTEMBI OTCUETA.
Cuiipl HHEPLMU B CUCTEMAX, IBHXKYLIUXCS PSIMOJIUHENHO.

Bpamaromuecs cuctemsl orcueta. Llentpobexnas cuna unepuuu. Kopuonucosa
cuna uHepunu. Cuibl UHEPIMUA B CUCTEME OTCUETa, CBsA3aHHOW ¢ 3emued. CHIbl,

I[GﬁCTBYIOHIHC Ha 9aCTUlly BO3ayXa B aTMOC(bepe " Ha 9aCTHUIY BOJbI B OKCAHC.

Tema 2.2 Jy1eMeHTBI PeJIATHBHCTCKOM MEXaHUKH
Nuepuumanbapie cucteMbl oTrcyeTa. [I[pUHIMO OTHOCHTENBHOCTH KIIACCUUYECKOMN

busuku. IIpeobpazoBanus ["amumnes. [locTynaTel criennabHOM TEOPUH OTHOCHTEIIb-
HoctH. [IpeobpazoBanus Jlopenna. PensituBucrckoe npeodbpazoBanue BpemeHu. [la-
pagokc yacoB. Me30HHBIN napasoKc. PensaTHBUCTCKas TPAKTOBKA OJTHOBPEMEHHOCTH.
PensituBrcTckoe mpeoOpa3oBaHue MPOJOJBHBIX pa3MepoB. PensaTUBUCTCKUN 3aKOH
CJIO)KEHMS CKOPOCTEN. PENATUBUCTCKUI MHTEPBAJI, ETO HHBAPUAHTHOCTD.

[TonaTHE MacChl MOKOS, PEIATUBUCTCKOW MACChI, PENSTUBHUCTCKOTO HMMITYJIbCA.
OCHOBHOI 3aKOH TUHAMUKH B PEIATUBUCTCKOMN (popMe Kak 0000IIeHHE PEe3yIbTaTOB
onbiTa. [ToHATHE PENATUBUCTCKOMN ITOJHOM DHEPIUM, DHEPIUHU MOKOs, KUHETUYECKON
SHEpruu. BrIpakeHUss KUHETUYECKOW SHEPTUU JJIsl PEATUBUCTCKUX U MaJIbIX CKOPO-
cteil. CBsi3b MEXy MOJIHOM 3HEPTUEH, SHEPTUEH MOKOSI U UMITYJbCOM Teja. 3aKOHbI

COXpaHCHHUA B MEXAHUKE — KaK OTPA)KCHUC CUMMCTPHUU IIPOCTPAHCTBA 1 BPCMCHU.
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Pasznen 3. MoJiekyasipHas (ctaTucTu4deckasi) pu3nka 1 TEPMOAMHAMHUKA

Tema 3.1 MOﬂeKyJ'IHpHO-KHHeTI/I‘{eCKaﬂ TEOpUA UA€AJTBHOIO Irada
MOI[GJ'IB HNCAaJIBHOI'O I'a3a. Cunau IMOTCHIUAJIbHAA SHCPIUA BSaHMOHCﬁCTBH}I MO-

Jexys. MoneKyasipHO-KHHETHYeCKasi TPAKTOBKa TeMIIepaTypbl U AaBieHus raza. Oc-
HOBHOE YpPaBHEHHUE MOJEKYJSIPHO-KMHETHUYECKOW TEOpHUM raza. YpaBHEHHUE COCTOS-
HUS U/1€aJIbHOTO Ta3a U CMECH T'a30B.

Pacnipenenenrie MojeKkysl MO MOIYJIO CKOPOCTH (pacmpeneneHue Makceinia).
Oyukius MakcBeria. 3aBUCHUMOCTh pacmnpeneneHuss MakcBemia OT poja rasa u
temneparypbl. Cpennsas apudmMerndeckas, CpeHss KBaApaTuyHas U Hanbosee Bepo-
ATHasl CKOpOCTH MoJiekys. Pacnipenenenue Makcsemnna-bonblimMana.

Pacmipenenenne Momekyn B 1mojie BHEIIHEW CHIIbL. Pacipenenenrne KOHIICHTpaIiu
MOJIEKYJI, TUIOTHOCTH M JABJICHMS ra3a B MOJIE CHIIBI TSDKECTH MPHU MOCTOSHHON TeM-
neparype rasa. bapomerpuueckas popmyna.

OddexTuBHOE ceueHue mMolieky. CpeHee Yuciio CTOIKHOBEHUN U CpeaHsis 1JIH-
Ha cBOOOIHOTO npodera Monekyisl. [lonstue pusnueckoro Bakyyma.

[Ipoueccel mepenoca B raszax. Ilpouecc TemnonpoBOJHOCTH, ypaBHEHUE TEIIO-
npoBogHocTH. Ilponecc auddysuu, ypaBHenue nuddysun. BHyTpeHHee TpeHue
(BSI3KOCTH), YpaBHEHHE BHYTPEHHEro TpeHus. Brruncnenus kodppuimeHToB Terio-

MPOBOJHOCTH, TU(DPY3UH U BA3KOCTH ra30oB, CBSI3b MEXKIY KO3IPPUIIMEHTAMHU.

Tema 3.2 @uznyecKkue 0OCHOBBI TEPMOAUHAMMKH
BHyTpeHHHH DHEPIrust UACaJIbHOIO ra3a, €€ 3aBUCUMOCTb OT TEMIIEPATyphl U YHC-

Jla CTETEHeW CBOOObI MOJIEKYJ. 3aKOH O PAaBHOMEPHOM PACTIPEICIICHUH SHEPTUH TI0
CTerneHsiM cB0OObI. TemioeMKoCTh ujeanbHOTO raza. YpaBHeHue Maiiepa. PaGota
rasa npu U3MEHeHUH ero oobema. [lepBriii 3aKOH TEPMOJMHAMHUKN U €T0 MPUMEHE-
HUE K U30ITPOLECCaM.

Btopoii 3akon TepmoguHamuku. O6paTumMbie U HeoOpaTuMbIe mpolecchl. Kpyro-
BbIe Tiporiecchl. [ukn Kapuo. Temnopsie nurarenu. KosdgduuueHT noae3Horo aei-
cTBUsI TeruioBo MamuHbl. [lonstue sHTtanbnuu. [lonstue suTponuu. Cratuctuye-

CKas MHTCPIIPCTAlKA BTOPOIro Haydaja. CBs3p MCIKIY 3HTpOHI/Ief/'I H TCpMOJMHAMHNYC-
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CKOI BeposATHOCTHIO cocTosiHU. [lopsaok u 6ecniopsanok B npupoae. Camoopranusa-

ous.

Tema 3.3 PeasibHbIi a3, ;)KHIAKOCTb, TBep0e COCTOSTHHE
Mopaens peanbHOrO rasa. YpaBHeHue Ban-mep-Baanwca. M3orepmbl Ban-nep-

Baannca. MeractaOunbHble cocTosiHUs. BHyTpeHHsq sHeprus raza Ban-nep-Baanbca.
MonekynasipHO-KHHETHYECKHUE CBOMCTBA KUIKOCTH. [[0BEpXHOCTHOE HATSHKEHUE.
MonekynsipHOE CTPOCHHUE TBEPABIX TEIL.

MonekynasipHO-KUHETHYECKasi KapTHHA HWCMApEeHHs. 3aBHUCUMOCTh YIPYTOCTH
HachklleHust ot temneparypsl. [lonsitue o dhopmyne Kiaysuyca-Knaneiipona. 3aBu-
CUMOCTb YIPYTOCTH HACBIIIECHUS OT KPUBU3HBI UCTIAPSIIONIEH TOBEPXHOCTH. 3aBUCH-
MOCTb YIIPYTOCTH HACBIIMIEHUS] OT KOHUEHTpauuu pactBopa. [loHsTtue o temmepary-
pax KOHJCHCAIMU: TOYKE POCHI, TOUKE KOHACHCALIMHU, TEMIIEPATYPE CMOYEHHOI'O TEP-
MOMETpa. YpaBHEHHUE TEIJIOBOro OanaHca.

PaBHOBecue Mexay TBEpJIOil U ra3000pa3HOM, MEXIY TBEPJON M kKuaAKoH ¢asa-

Mu. O6mas tuarpamma ¢Gpa3oBOro paBHOBECHS.

Pa3znen 4. DjeKTpU4YeCTBO U MATHETH3M.
Tema 4.1 dnexkTpocraTuka
DJIEKTPUUECKHM 3apsil. 3aKOH COXPAHEHUS] U MHBAPUAHTHOCTH AJIEKTPUUECKOTO

3apsina. KBanToBanwe 3apsina. 3akoH Kynona. Ilpupona 35€KTpUYECKOro TMOJIs.
HanpspkeHHOCTh 3ekTpuueckoro nojst. [Ipunnun cynepnosunuu nosnei. ['padpuue-
ckoe wu3zoOpaxxkenue mnosnei. [loTox HampspkeHHOCTH, Teopema OCTporpajackoro-
["aycca. DnekTpocTatnyeckue MOJs 3apsHKEHHBIX Tel: OECKOHEYHO MPOTSKEHHOU
MJIOCKOCTH, TUIOCKOTO KOHJEHCATOpPa, PABHOMEPHO 3apsDKEHHOrO Mo 00bemy miapa,
LUAJMHIPUYECKOr0 KOHAeHcaTtopa. LMpKyimanus BeKTOpa HAIpPsKEHHOCTU DJIEKTPO-
CTaTU4YeCcKOro mojs. PaboTa cui 3yeKTpUYecKoro mosisg Mo MepeMEnIeHUIO 3apsija.
[ToTeHuman, pa3HOCTh NOTEHUMAJIOB. OJKBUIIOTCHLIHAIbHBIE IOBEPXHOCTU. CBS3b
HaNpsHKEHHOCTH U ITOTEHIIUAA.

[IpoBogHUKM B 3lEKTpUYECcKOM moJie. Pacnpenenenue 3apsiaoB Ha MPOBOJHU-
KaX. OJIEKTPUYECKOE II0JIE BHYTPHM NPOBOJHUKA. OJIEKTPOCTATUYECKas 3allMTa.

Onextpudeckas eMkocThb. Konnencaropel. CoelMHEHNE KOHIEHCATOPOB B OaTapewu.
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DneKTpuYecKoe Moyie BHYTpU IudeKTpuka. [lonspuzanus AUSIEKTPUKOB U €€
Tunbl. BekTop nossipuszanuu. JusiekTpuyeckas BOCOPUUMYHUBOCTD U JIHAJIEKTpUYE-
CKasl POHULAEMOCTh cpenbl. CBsi3aHHBIE 3apsA/Ibl HA TPAHULIAX AUAJIEKTpUKa. BekTop
AIEKTPUYECKOro cMelleHHs. CerHeTO3NEKTPUKUA. DHEPTrHsl 3apsSKEHHOT0 IPOBOJHUKA

N KOHACHCATOPA. 9H€pFI/I$I QJICKTPUYICCKOT'O I10JIA, 00beMHas IJIOTHOCTH OHCPI'UH.

Tema 4.2 I10CTOAHHBIA TOK
Teopus Jlpyne-Jlopenna (kiaccudeckasi TeOpHUs IMIPOBOAUMOCTH METaIoB). Bek-

TOp TUIOTHOCTH ToKa. 3akoHbl OMa u J[xoyns-Jlenna B uHTErpanpHOi U auddepeH-
nuaigbHo dopme. 3akoH Bunemana-®panina. 3aTpynIHEHHs] KIACCUYECKON Teopuu

npoBOAUMOCTH. 3aKoHbI Kupxroda.

Tema 4.3 MaruutHoe moJie
BeKTop MArHATHOU MHAYKIUHU 1 BEKTOP HANPSIKCHHOCTH MAarHUTHOI'O ITOJIS. 3a-

koH bruo-Cagapa-Jlamnaca. [IpuHuun cynepno3uiiui MarHUTHBIX MOJeld. MarauTHoe
TIOJIE 3JIEMEHTA MPOBOJHUKA C TOKOM, MPSAMOTO TOKa, KPyrOBOTO TOKa. Buxpesoii xa-
paKTEp MarHUTHOTO MOJIsl. 3aKOH MOJIHOTO TOKa. MarHuTHOE MOJI€ COJICHOUIa U TO-
pouna.

CunoBoe AeHMCTBME MAarHUTHOIO MOJIST HA 3apsiibl 1 TPOBOJHUKU C TOKOM. B3a-
uMoieicTBUE TOKOB. MarHuTHbINM MoTOK. KOHTYp ¢ TOKOM B MarHuTHOM mojie. Pa6o-
Ta NEPEMEIICHUS TPOBOJHUKA C TOKOM M KOHTYpa B MarHUTHOM Tone. JIBrxeHue 3a-
PSKEHHBIX YacTUIl B MarHUTHOM mosie 3emiu. [lomsipubie cusaus. ddexr Xomna.
MarauTHble CBOWCTBA BEIIECTBA. MAarHUTHBIM MOMEHT 3JIEKTPOHOB U aTOMOB. THIIBI
MarHeTukoB. HamarunueHHocTs. MarautHoe noJsie B BeuiecTBe. DeppOMarHeTUKu u

MX CBOMCTBA. JIoMeHbI. MarHuTHBIN TUCTEPE3UC.

Tema 4.4 DileKTpOMarHuTHoOE 10JIe
SIBreHNE AIEKTPOMATHUTHOW MHIYKIMU. 3aKOH 3JIEKTPOMAarHUTHON HHAYKIUU

dapanes. Buxpesbie Tokn. CamonHIyKIus. THIyKTUBHOCTb. DHEPTHS U TJIOTHOCTh
HHEPTUY MarHUTHOTO TOJIS.

OcHoOBBI Teopun MakcBemta i 3JIEKTPOMarHUTHOTO ToJis. BuxpeBoe aiek-
Tpuueckoe noisie. Tok cMmemienus. [lomHas cucrema ypaBHeHH MakcBenia B MHTe-
rpansHOl U nuddepernranbaon hopmax. DIEKTPOMArHUTHOE TIOJIE.
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Pa3znen 5. MexaHn4yeckue M 3JIeKTPOMATHUTHbIE KOJIeOaAHUSA M BOJIHBI

Tema 5.1 . Mexannueckue u JICKTPOMArHUTHLBIC KoJIeOaHus
ITousTust o koaedaTeIbHBIX mponeccax. MexaHuueckue 1 SJICKTPUICCKUC KOJIC-

Oanus. ['apmMoHMuYeckue KojebaHWs M UX XapakrepucTuku. Juddepenuunanbaoe
ypaBHEHUE TapMOHHYECKUX KoJjieOaHuil. ['apMOHMYECKHE OCITMILIATOPHI: MasTHUKH,
KojiebarenbHbli KOHTYp. CKOPOCTh M YCKOPEHHE TapMOHUYECKOTO OCHUILISATOpA.
DHeprusi rapMOHUYECKUX KOJIeOaHU M.

CnoxeHrue TapMOHMYECKUX KOJIEOaHUN OJMHAKOBOIO HarpasiieHus. Meton
BEKTOpHBIX auarpamMMm. buenusa. CnokeHue B3aUMHO TMEPHEHAMKYJISPHBIX KojeOa-
Hui. Ourypsl Jluccaxy.

3aryxawnme kojebanus. JuddepeHunanbHble ypaBHEHUS KOJIeOaHUN Mpu
HAJIMYUU CUJIBI TPEHUS, OMHUYEcKoro conportuienusd. Koaddunment 3aryxanus, jao-
rapudmMudeckuii 1ekpemMeHT. BeinyxaeHnsie kosedanus. JuddepennunanbHoe ypas-
HEHUE KoJeOaHu Mpu HATMYUU BBIHYK1ato1Ien cuiisl. Pezonanc.

[Tepemennbiii ToK. 3akoH Oma JJ1s LIENU MEPEMEHHOro Toka. CompoTHBIECHUE
[eNU MNEPEMEHHOTO TOKa. MOIIHOCTh B LIEMM NMEPEMEHHOIO TOKAa. BEKTOpHBIC nua-

rpaMMbl TOKa U HANPsKEHUN. PE€30HaHC TOKOB U HAIIPSKEHUN.

Tema 5.2 Ynpyrue u 3J1eKTPOMATHUTHBIE BOJIHBI
[TonsATHE BOJHOBBIX MPOLECCOB. BONHBI B ynpyrou cpeae. YpaBHEHUE TUIOCKOU
BOJIHBI M €€ XapaKTEPUCTHUKHU: JIJTMHA BOJIHBI, BOJTHOBOM BEKTOP, CKOPOCTh. BomHOBOE
ypaBHEHHE. DHEPrusi ynpyroi BoJHBL. [IMOTHOCTH MOTOKA 3HEPTUM BOJHBI (BEKTOP
YmoBa). UHTEHCUBHOCTH BOJIHBI.
AkycTryeckre (3BYKOBBIE) BOJIHBI. XapaKTEPUCTUKH 3BYKOBBIX BOJH. DPQPEKT
JHomnepa. Cnoxxenue ynpyrux BoiH. MaTepdepentins BoaH. CTosUME BOJTHBI.
DJIEKTPOMAarHuTHBIC BOJIHBI. BOJIHOBOE ypaBHEHHE 3JICKTPOMATHUTHON BOJIHBI.
[I;mockas »neKTpOMarHuTHAs BOJIHA, €€ CBOWCTBA. M3iydeHue W pacrnpoCTpaHEHUe
AJIEKTPOMArHUTHBIX BOJIH. DHEPrUs 3JEKTPOMarHuTHHIX BOJIH. Bektop IloitHTHHTA.
[lIxana smeKTpOMarHUTHBIX BOJIH. Dddekt Jomiepa ajisi 31EeKTPOMAarHUTHBIX BOJIH.

KpacHoe cmenienue.
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Paznen 6. BosiHoBasi onTuka. OCHOBBI KBAHTOBOM (PM3UKH.

Tema 6.1 BosiHoBasi onTuka
Hutepdepenius csera. KorepeHTHOCTh CBETOBBIX BOJIH. PaszHocTh xoma. Pas-

HOCTh (Da3. OMBIT MOJIYYCHHUST KOTEPEHTHBIX CBETOBBIX IMydKoB. IHTEpdepeH s cBe-
Ta B TOHKUX 1uieHkax. Kinua. Konbia HeroToHa.

Hudpakmus ceta. [Ipunuun [roiirenca-®penens. Meron 3ou @penens. [u-
dbpakuus Ha onHo¥ menu. Judpakunonnas pemerka. Pa3pemiaronas cnocoOHOCTb
onTH4YecKux mpuoopoB. Judpakius Ha oObemHOM pemieTke (popmyrna Bynwda-
Bbperros).

[Tomapuzanus ceera. EcrectBennsiit ceer. [lomsapusoBanubii cBet. [lonspuszanns
IIpU OTpaXEHHUH. 3aKOH bprocrtepa. fIBiaeHME NBOMHOTO JIy4ENPEIOMIIEHUS. 3aKOH
Maioca.

HMucnepcus cBera. HopmanbHas 1 aHOMalbHasi JUCIIEPCHUS.

[Tornomenue crera. 3akoH byrepa-Jlam6epTa-beepa.

Paccesnue cBera.

Merton nonydeHus: 00beMHOTO U300paKEHUS MTPEMETOB, OCHOBAHHBIN Ha sIBJIE-
HUU uHTeppepeHru 1 qudpakuuu ceeta. ['onorpadus.

Tema 6.2. KBanToBasi npupoaa 3JICKTPOMArHuTHOT0 U3JTYyYCHUS.
Tennoesoe uszjinydyeHue

TeroBoe wusnmyueHue, €ro xapakTepuctuku. 3akoH Kupxroda. AOCOIOTHO
«4EpHOE» TEeJO0. 3aKOHBI TEIJIOBOTO M3yYEHHsI aOCOJTIOTHO «UEPHOTO» Tesa. 3aKOH
Credana-bonbiiMana. 3akoH crnekTpadbHOro cmenieHuss Buna. Y®-karactpoda.
KBanToBanue usnyuenus. opmyna [Lnanka.

Keanmosas npupooa snekmpomacHumHo2o u3ny4eHus
KBanToBas mpuposaa cBeta. DHeprusi, Macca, uMmnyiabc ¢oToHa. JlaBieHue cBeTa.

®dorornexktpuueckuii 3gdekt, ero 3akoHbl. Ipdext Komnrona. KopmyckymnspHo-
BOJIHOBOM JyaJlM3M 3JIEKTPOMArHUTHOTO U3JTy4YEeHHUSI.

Ontuyeckue KBaHTOBBIE T€HEPATOPHI (J1a3ephl).

Tema 6.3 Di1eMeHTHI KBAHTOBOH MEXaHUKMH.
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KopnyckyisspHO-BOJIHOBOM Ayanu3M marepuu. Bonssl ae bpoinsa. DkcnepumeH-
TaJbHOE MOATBEPKJICHUE BOJHOBOM MNPUPOABI 3JEKTpOHOB. OmbiThl JleBUCOHA U
Jlxepmepa. Ddpdext Bapunopa-UepeHkona.

CooTtHomenne HeomnpeaeneHHocTed ['eiizenOepra miis KOOpAWHAT U UMITYJIbCA.
CooTHoOIIEHNE HEOTTPEAECICHHOCTEN JIsl 3HEPTUU U BPEMEHH.

VYpasuenue lllpenunrepa. JIBuxenue cBo001HOM yacTuiibl. BonHoBast pyHKIUA U
ee usmueckuii cMpici. YacTuia B MpsIMOYTOIbHON MOTEHIIUAIBHOM siMe (0THOME-

HBIN ciydaii). KBaHTOBBIN rapMOHUYECKHUN OCIIMULIATOP. TYHHENIBHBIN 3P DEKT.

Pazgen 7. ®usuka aroma. JjieMEeHTHI i/IePHOM (PU3UKH U
(pusuKHU 31eMEHTAPHBIX YACTHIL

Tema 7.1 ®usuka aroma.
[Toctynatsl bopa. DKcriepuMEHTAIBHOE MOATBEPKACHUE NTUCKPETHOCTH SHEpre-

trueckux ypoBHel. OnbiT @panka u ['epua. Moaens aroma Bogoposa o bopy.
Crpoenue atoma. KBaHTOBO-MEXaHMYECKOE OMUCAHUE aToMa Bojoponaa. Kean-
ToBble uncia. CnuH 31ekTpoHa. I[IpocTpaHCTBEHHOE pacnpeneNieHne 3IEKTPOHHON
IJIOTHOCTH B aTOME BOJOPOJA B PA3JIMYHBIX COCTOSIHHUSIX. DHEPrE€TUUECKUAN U OITH-
YECKHI CIIEKTPhI aTOMa BOJIOPOAA.
MHOTO0AIEeKTPOHHBIN aTOM. 3alloJHEHHE 3JIEKTPOHHBIX o0ojouek. [lpunimm
[Taynu. KBaHTOBO-MexaHWYECKO€ OOOCHOBAHME MEPUOJUYHOCTA XUMHUUYECKUX

CBOWCTB 3JIEMEHTOB. PEHTreHOBCKOE u3iyuyeHue. MOJeKyJIsIpHbIE CIIEKTPHI.

Tema 7.2 DiiemeHThI sifepHOH GU3NKHN U PU3MKH dJIeMEHTAPHBIX YACTHII.
CocraB sinpa. EcTtecTBeHHass paauoakTUBHOCTh. DHeprusi cBs3u. JledekT macchl.

KanenbHast Mogensb spa. 3akOH paJliOaKTUBHOIO CMELIEHUs. 3aKOH PaJOaKTUBHO-
ro pacnaga. O0bsiICHEHHE O-U3NydeHus, y-u3nydeHus. [lone saepHbIx cui.

Peakuuu mpeBpaiieHusi HYKJIOHOB. OTKpbITHE TpoTOHA. OTKpBITHE HEUTpPOHA.
OTtkpeiTHEe HEUTPUHO. OOBsICHEHUE [3-U3ITyUEeHHUS.

SnepHble peakiyu cuHTe3a. SnepHble peakiuu aeieHus. LlenHas peakius nene-

HUs ypaHa.
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OnemeHTapHble yacTullbl. VX kmaccudukanus. Buabl B3auMonedCcTBUS dIEMEH-
TapHbIX yactull. Kocmuueckue myuu. Me3onsl. YacTuiisl u antudactuiel. O0pa3oBa-

HHUC 1 YHUYTOXCHUC 3JICKTPOHHO-IIOSUTPOHHLIX IIap. KBapKI/I U TJIIOOHBI.

4.3. IlpakTnuyeckue v JadbopaTopHbIe 3aHATHS, UX COJAEPKAHMNE

4.3.1. JIabopaTopHbie padoThI

Na  Ne paznena TeMaTuka NPAKTHYECKUX 3AHATHH dopma dopmupye-
AUCHMIIU- NnpoBeAeHUs! Mble
n HBbI KOMIIeTEeH-
/ 1101011
n
1 1 Beenenne B Teopuro mnorpemHocted. [lo- Jlexuus OIIK-2,
TPEIIHOCTH B MPSAMBIX U3MEPEHUSIX. OIIK-3
2 1 [TorpemHOCTM B KOCBEHHBIX W3MEPEHUSX. Jlexuus OIIK-2,
I'paduueckuii anaau3 JaHHBIX. OIIK-3
3 1 OO0paboTka pe3yibTaTOB NpPU HU3IMEPEHUSX | KOJUIOKBUYM OIIK-2,
(bU3UYECKUX BEITMYHH. OIIK-3
4 OmnpeneneHue MoOMeHTa uHepuuM Konbla | JlaGoparop- OIIK-2,
2 METOJIOM CPAaBHEHHMSI KPYTHJIBHBIX KoseOa- | mas pabora. OIIK-3
HUH.
5 ’ W3yuenue BpamaTeabHOro JBMXKCHHS ¢ 1mo- | JlaGoparop- OIIK-2,
Moo MasTHHKa O0epOeka. Has pabora. OIIK-3
6 Omnpenenenne MoMeHTa uHepiuu ¢usude- | JlaGopaTop- OIIK-2,
2 CKOT0 MasTHHKa | TIPOBEpKAa TEOPEMbI | Has pabora. OIIK-3
IlIreinHepa.
7 Omnpenenenne kodpduuuenta xéctkoctu u | Jlaboparop- OIIK-2,
2 Moy FOHra MeTooM NpyKUHHOIO MasT- | Has padora. OIIK-3
HUKA.
8 ) HccnenoBanue npouecca coynapenus ynpy- | Jlaboparop- OIIK-2,
T'UX TEJL Hasi paborTa. OIIK-3
9 3 Omnpenenenre yHUBEpCANIbHOW Ta3oBoi mo- | JlaGopaTop- OIIK-2,
CTOSTHHOM METOJIOM 3JIEKTPOJIM3a. Has pabora. OIIK-3
1 3 Omnpenenenne ckopocTH 3ByKa B Bo3ayxe | JlaGopatop- OIIK-2,
0 PE30HAHCHBIM METOOM. Hasi paborTa. OIIK-3
1 OmnpeneneHue OTHOLIEHHs TeIIOeMKOCTH | JlaGoparop- OIIK-2,
1 3 BO3/lyXa IpHU IOCTOSTHHOM JaBJIC€HUU K €ro | nHas paboTa. OIIK-3
TEIUIOEMKOCTH IPH MOCTOSIHHOM 00BEME.
1 3 Onpenenenne koddduiuenta Tertonpo- | Jlabopatop- OIIK-2,
2 BOJIHOCTHU BO3JlyXa METOJIOM HarpeToil HUTU. | Has pabora. OIIK-3
1 Omnpenenenue kodpduuuenra Ba3kocTH u | JlabopaTtop- OIIK-2,
3 3 AruaMeTpa MOJICKYJbl BO3/TyXa KaMJIIIPHBIM | Has paboTa. OIIK-3
METOJIOM.
1 3 Onpenenenne koddpdunumenta Bsizkoctd u | JlaGopatop- OIIK-2,
4 JamMeTpa MOJIEKYJIbI ra3a. Has paborTa. OIIK-3
1 3 Onpenenenne  kodddunuenta  Bs3koctu | Jlabopatop- OIIK-2,
5 Kuakoctd MeroqoM CTokca. Has pabora. OIIK-3
1 3 Omnpenenenue TemioTel napooOpa3oBanus | JlaGopatop- OIIK-2,
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6 BOJIBI. Has pabora. OIIK-3
1 Ompenenenne  kodduuuenta B3aumHoil | JlaGopaTop- OIIK-2,
7 muddy3un Bo31yxa U BOASHOTO Tapa. Has pabora. OIIK-3
1 Omnpenenenue ko3ddunuenta termtonpo- | JlaGopatop- OIIK-2,
8 BOJIHOCTH TBEPJBIX TEJI C MaJOW TEIUIONPO- | Has pabora. OIIK-3
BOJIHOCTBIO.
1 N3mepenne ko3¢ punrenta noBepxHoctHoro | JlaGoparop- OIIK-2,
9 HATSHKCHHSI BOJIBI M OTIPEZICIICHUE €ro TeM- | Has pabora. OIIK-3
IIepaTypHOH 3aBUCUMOCTH.
2 OnpeneneHne «TOYKH pOCh» MPU pa3iny- Jlaboparop- OIIK-2,
0 HOM a0COJIIOTHOM BIIaXKHOCTHU Has pabora. OIIK-3
2 Onpenenenye TEIIOThI UCTIAPEHUS KHUIKO- JlaGoparop- OIIK-2,
1 CTH TI0 JIaBJICHUIO HACHIIIIEHHBIX MTapOB Has pabora. OIIK-3
2 OnpejieieHIe TEMI0EMKOCTH TBEPOTro Tela Jlaboparop- OIIK-2,
2 Has pabora. OIIK-3
2 OrmpezenieHre TEIJI0OEMKOCTH T'a3a METOJIOM Jlaboparop- OIIK-2,
3 IIPOTOYHOr'0 HarpeBa Has pabora. OIIK-3
2 Omnpenenenue nokazarens aanadaTel Ipu Jlaboparop- OIIK-2,
4 anabaTUYeCKOM PACUIMPEHUHU ra3a Has pabora. OIIK-3
2 Ornpenenenue mokazaTess aauadaThl Mo Jlaboparop- OIIK-2,
5 CKOPOCTH 3BYKa B BO3/1yX€E Has pabora. OIIK-3
2 Ornpenenenue TerIonpoOBOAHOCTH Fa30B Me- Jlaboparop- OIIK-2,
6 TOJIOM HarpeToi HUTH Has pabora. OI1K-3
2 Onpenenenue TEIONPOBOIHOCTH TBEPAOTO Jlaboparop- OIIK-2,
7 Tena Has pabora. OIIK-3
2 H3yueHue niener nepeMeHHOro Toka Jlaboparop- OIIK-2,
8 i " P ’ Has pabora. OIIK-3
2 Uccnenoanme GpeppoMarHeTUKOB Jlaboparop- OIIK-2,
9 ' Has pabora. OI1K-3
3 3yueHue paspsia KOHAeHCaTOpa JlaGoparop- OIIK-2,
0 ) Has pabora. OI1K-3
3 Ompenenenue ynenpHOro 3apsaa snekrpona | JlaGopatop- OIlIK-2,
1 METOJIOM MarHeTpoHa. Has pabora. OIlK-3
3 OKclepUMeHTalbHass IpoBepka 3akoHOB | JlaGoparop- OIIK-2,
2 Kupxroda. Has pabora. OIIK-3
3 W3yuenue 1enu mocTosTHHOTO TOKa Jlabopatop- OIIK-2,
3 ) Hasi paborTa. OIIK-3
3 HccnenoBaHue TepMUCTOPa Jlabopatop- OIIK-2,
4 ] Hasi paborTa. OIIK-3
3 HccnemoBanue moJynmpoBOJHUKOBOTO BHI- | Jlaboparop- OIIK-2,
5 MPSIMUTENS Has paborTa. OIIK-3
3 HccnemoBanne TepMolieKTpoHHOUW swmuc- | Jlaboparop- OIIK-2,
6 CHH. Has paborTa. OIIK-3
3 Omnpenenenne >1€MEHTOB MarHUTHOTO nois | Jlaboparop- OIIK-2,
7 3emMin. Hasi pabora. OIIK-3
3 Omnpenenenre TOPU3OHTAIBHON cocTaBisiio- | JlabopaTop- OIIK-2,
8 1€l MarHUTHOTO T10JIsL 3€MJIN. Hast pabora. OIIK-3
3 OrmpeneneHue OTHOIIEHHUS Cp/Cy I Bo3ayxa | JlabGoparop- OIIK-2,
9 C TIOMOIIBIO SIBJIEHUS 3ByKOBOT'O PE30HAHCA. Hasi paboTta OIIK-3
4 Onpenenenne mokasarenss mnpenomieHus | Jlabopatop- OIIK-2,
0 ’KUJKOCTH C IOMOILBIO JJADOPAaTOPHOTO MH- | Has pabora OIIK-3
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TpoJbHAas pabo-

TephepomeTpa.
4 6 Ompenenenue paauyca KpuBW3HBI JTHH3BI ¢ | JlaGopaTop- OIIK-2,
1 nomouibio konen HetotoHa. Has paboTa OIIK-3
4 6 3aBucMMOCTh  TOKa3zarenss —mpenomicHus | JlaGoparop- OIIK-2,
2 BO3/1yXa OT JAaBJICHUS. Has paboTa OIIK-3
4 6 Ornpenenenue MPETOMIISFOIIETO yrina | JlaGopartop- OIIK-2,
3 ounpusmbl Openernsi. Has pabora OIIK-3
4 6 Onpenenenue UIMHBI CBETOBOM BoJHBI c | JlaGopatop- OIIK-2,
4 MOMOIIBIO AU (PPAKIIMOHHON PEHIETKH. Hasi paboTa OIIK-3
4 6 Onpenenenne mokasarenst mpenomienus | JlaGopatop- OIIK-2,
5 IIPU3MBI. Hasi paboTa OIIK-3
4 6 Omnpenenenue CTeNeHH YepHOTH Boiib(pama | JlaGopaTop- OIIK-2,
6 Ha ocHOBe 3akoHa Credana-bonbrmMana. Hasi paboTa OI1K-3
4 6 OmnpefeneHne KOHIIGHTpaMKM caxapa ¢ mo- | JlaGopatop- OIIK-2,
7 MOIIBIO CaxapuMeTpa. Hasi paborta OIIK-3
4 Jlaboparop- OIIK-2,
3 6 3akoH bprocrepa u 3akoH Mastoca. Hast paboTa OITK-3
4 6 MarHuTHOe BpallleHHe IUIOCKOCTH Tojsipu- | JlaGoparop- OIIK-2,
9 3armu cBeta (3 dexr Dapanes). Hasi paboTa OI1K-3
5 DOTOKOJIOPUMETPHUECKOE onpezenenue | Jlaboparop- OIIK-2,
0 6 KOHILIEHTPALUK IMPUMECEN TOKEIBIX METal- | Has pabora OIIK-3
JIOB B BOJIE.
5 6 HccnenoBanue CHeKTpalbHOW 4yBCTBHUTEb- | JlaGoparop- OIIK-2,
1 HOCTH ()OTOCOTPOTUBIICHUSI. Has pabota OIIK-3
5 7 OrmpenenieHre 3Hepruu y—KBaHTa paauoak- | Jlaboparop- OIIK-2,
2 THBHOT'O U3JIy4eHMs u3otona uesus-137. Has pabota OIlK-3
5 7 OrmpezierieHre >HEPruM y—KBaHTa pamuoak- | Jlaboparop- OIIK-2,
3 THBHOI'O U3JIy4eHMs u3otona kobdanbra-60. Hasi paboTa OIIK-3
4.3.2. TlpakTnveckue 3aHATHS
Ne paznena TeMaTuKa NPAKTHYECKHUX 3AHATHH ®dopma dopmupye-
AUCIHUTLITU- NPOBEACHHUSA Mble
n HBI KOMIIeTeH-
/ 107071
n
1 21 Kunemarnka nocrynarensHoro u Bpama- | IIpaktuueckoe OIIK-1
’ ' TEJIBHOTO IBUKECHUS 3aHATHE
21 JlnHaMHKa MOCTYNAaTeIbHOTO TBUKEHUS [IpakTnueckoe OIIK-1
’ 3aHATHE
21 JluHamuKa BpamaTeIbHOTO JIBIKEHUS [IpakTnueckoe OIIK-1
] 3aHATHE
2.1 3aKOHbBI COXpaHEHHUs B MeXaHuKe (4 yaca) Hpaxrueckoe OTK-1
3aHATHE
[IpakTrueckoe OIIK-1
3aHATHE (KOH- OIIK-3
2.1 PU3NYECKUE OCHOBBI MEXAHUKHU
TpoJbHas pabo-
Ta)
[IpakTrueckoe OIIK-1
2.2 Onements CTO 3aHATHE (KOH- OIIK-3
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Ta)
7 31 OcnoBHoe ypaBaenne MKT uaeanbHoro [IpakTrueckoe OIIK-1
' rasza 3aHATHE
8 [IpakTrueckoe OIIK-1
3.1 3aKOHBI pacIpeesIeHHs Ta30BbIX MOJIEKYJT
3aHATHE
[IpakTrueckoe OIIK-1
9 3.1 OcuoBsl MKT 3AHATHC (KOH- OTIK-3
TpOJbHAsE pabo-
Ta)
1 39 dusnueckass KHHETHKA B HACaJILHOM ra3e [IpakTrueckoe OIIK-1
0 ] 3aHATHE
[IpakTrueckoe OIIK-1
1 3aHATHE (KOH- OIIK-3
3.2 OCHOBBI TEPMOJIMHAMUKH.
1 TpOJbHAsE pabo-
Ta)
1 41 Pacuer xapakrepuctuk asyekrpocratuye- | IIpaktuyeckoe OIIK-1
2 ' CKOT'O IOJIs 3aHATHE
1 41 [IpoBOIHMKM M IMANEKTPUKHU B 3ieKTpu- | IIpakTuyeckoe OIIK-1
3 ' YECKOM I10JIE 3aHATHE
[IpakTrueckoe OIIK-1
1 3aHsATHE (KOH- OIIK-3
4.1 DNeKTpoCTaTHKA.
4 TpOJIbHAs pabo-
Ta)
1 49 3akoHbl TOCTOSHHOIO ToKa. PasBerBien- | IIpaktmueckoe OIIK-1
5 ' ueie nenu. [IpaBuna Kupxroda. 3aHSTHE
[IpakTrueckoe OIIK-1
1 4.2 IToCTOSHHBII TOK. 3aHATHE (KO- OTIK-3
6 TpoJIbHas pabo-
Ta)
1 4.3 MarsuTHOE 10JI€ TOKa Hpaxrireckoe OTK-1
7 3aHSATHE
1 JleficTBUe MarHUTHOrO MOJs Ha TOKU U | [IpakTuueckoe OIIK-1
3 4.3 3apsabl 3aHsTHE
1 4.4 DneKTpOMarHuTHast UH usi Hpaxrutieckoe OTK-1
9 ] p A 3aHATHE
IIpakTueckoe OIIK-1
2 43,44 ONEeKTPOMarHeTusM. 3aHATHE (KOH- OTIK-3
0 TpoJibHas pabo-
Ta)
2 51 Kome6anms [IpakTrueckoe OIIK-1
1 3aHATHE

5. YueOHo-MeTOAMYecKOe o0ecrieyeHHe CAMOCTOSITeIbHOI padoThl CTY€HTOB M OlleHOY-
HbIE CPEACTBA IS TEKyIero KOHTPOJIsI yCIIeBAeMOCTH, IPOMEKYTOYHOM aTTecTalliy M0 UTO-

raM OCBOCHMUA JUCIUIIJIMHBI

5.1. Tekyumuii KOHTPOJIb

Tekymmui KOHTPOJIb OCYILECTBISETCA B XOAE M3YUYCHUS KaXIOM TEMBI JUCIIU-
IJTMHBI ¥ 110 OKOHYaHUM KaXJO0ro paszjieia B CPOKH, MPEayCMOTPEHHbIE rpadukom

y4eOHOTro mporiecca Ha Tekymuii roa. CucrteMa, CpoKd M BHJIBI KOHTPOJISI JOBOJIATCS
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JI0 CBENEHHUs KaXJIOro CTyACHTa B Hayaje 3aHATUN MO AMCUUIUIMHE. B pamkax
TEKYIIET0 KOHTPOJI OLIEHUBAIOTCA BCE BUIBI pabOTHI CTYJEHTA, MPEIyCMOTPEHHBIC
y4eOHOM MporpaMMoi 1o AUCITUTLIINHE.

dopmamu TEKYIIET0 KOHTPOJIS SBISIOTCS:

— DKCIIPECC-OMPOC B BUJIE «JICTYUKH» (IPOBOIUTCS MOCTE KaXIAOW JICKIIUU BO
BCTYNUTEIBHOM YaCTH MPAKTUUECKOTO 3aHATHUS);

— MPOBEpKAa BBIMIOJIHEHUS 3a/laHU Ha MPAaKTHUECKUE 3aHITHUS (3aJaHUU IO pe-
IIICHUIO 3a]1a4);

— co0ecenoBanus (KOIOKBUYM, HHJIMBHIyaJIbHBIA OIPOC) MO TEME 3aHSITHS;

— MPOBEpPKa CTEMEHU MOATOTOBIEHHOCTU K JTA0OpATOPHBIM paboTaM (JOMYyCK K
1abopaTOpHBIM paboTam);

—TMpOBEpKa OTYETOB IO BHITIOIHEHHUIO J1a00OPAaTOPHBIX pabOT, cobeceqoBaHUE MO
TEOPETUUYECKON YaCTH JIaOOpaTOPHBIX padoT (3ammra 1a60paTOpHBIX padboT).

—IMHACbMEHHOE TECTUPOBAHUE;

—pedepaT o Temam, BHIHECEHHBIM Ha CAMOCTOATEIFHOE U3YUCHHUE;

—KOHTpOJIbHAs padoTa.

Tekymuii KOHTPOJIb MPOBOJAUTCS B IMEPUOJ AYAUTOPHOM M CaMOCTOSTEIBHOU

paboThI CTYJICHTOB B YCTAaHOBJIEHHBIE CPOKH IO PACIIUCAHUIO.

a). O0pa3ubl TECTOBBIX H KOHTPOJILHBIX 32JaHUI TeKYLero KOHTPOJIst
Paznien 2. dusnueckne OCHOBBI MEXAHUKHU.

1. Tuck paguycom R = 10 cm Bparmaercst BOKpYT HEMOJBMKHONW OCH Tak, YTO 3aBUCUMOCTH
yIJ1a MOBOPOTa pajuyca AUCKa OT BPEMEHH 3a/1aeTcs ypaBHeHHeM ¢(t) = A + Bt + Ct* + Dt B=1
pan/c; C=1 paz[/c2 D=1 pa):[/c3). Omnpenenuts Ui TOYEK HA 0007€ KoJieca K KOHILY BTOPOIl CeKyH-
JIbI TIOCTIE Hayvajia ABMKEHUA: 1) TaHTEHIIMATIbHOE YCKOPEHUE a.; 2) HOPMAIBHOE YCKOPEHHE ay,; 3)
IIOJIHOE YCKOPEHHUE a.

2. Ha vactuny, HaXOJIAIIYI0Cs B Hadajle KOOPAHAT, NeCTBYyeT cuila, BEKTOp KOTOPOM orpe-

ACISICTCA BBIPAXKCHUEM H _|_3] rae l )51 J CANMHUYHBIC BEKTOPEI }IeKapTOBOI/I CHUCTEMBI KO-
opauHat. Pabota, coBepIeHHas dTOW CUIION MpH MepeMEIIeHUH YacTUIIBI B TOUKY C KOOPAHMHATAMU
(4.3), paBHa

1) 9 [Ix, 2) 25 Ix, 3) 16 JIx, 4) 12 Ix

3. Kakyro paboty coBepiiaeT paBHOACHCTBYIOIAS BCEX CHJI, MPHJIOKEHHBIX K TETy, PaBHO-
MEPHO JBIKYIIEMYCS 10 OKPYKHOCTHU?

Paznien 3. MonekynsapHas gu3nka ¥ TepMOIMHAMUKA
4. Ha xakoii BbIcOTE AaBiieHHE Bo3lyxa coctapisieT 60% oT naBneHus Ha ypoBHe Mopsi? Cuu-
TaTh, YTO TEMIIEPATYpa BO3yXa Be3Je oguHakoBa 1 paBHa 10°C.
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S. B xakoM HamnpaBIEHUM MOKET U3MEHSITHCS SHTPOIMS 3aMKHYTOM cuctemsl? HezamMkHyTON
CUCTEMBI?

6. [Ipu yBenuueHnn KOHIEHTpauu 11 MosieKy: (4rciia MOJIEKYJI B eIMHHIE 00beMa) B 2 pasza

U AuameTpa d MOJIEKYJI B 2 pa3a cpelHss JUIMHAa CBOOOIHOrO mpobera. ..
1) yBenmumtcs B 4 pasza; 2) yMEHbIIUTCA B 4 pa3a; 3) yBeau4uTcs B 2 paza 4) yMEHBIIUTCA B 8 pa3

Pasnen 4. DIeKTpUYECTBO U MarHeTU3M

7. LupKyJIsiust BEKTOPA HAPSHKEHHOCTH J{ MarHUTHOTO 0SSt BOJIb
KOHTYpa Ly, n300paKeHHOTO Ha PUCYHKE, IIPU 00X0/1€ ero MPOTHB YaCOBOM
CTpEJIKH, paBHA

)12 A 2)5SA H
) ) I~
3)-4 A 4)-2 A T K§=2A
L=7A |'2=34A
L=10A
v 8. Cuna toka I, mna ysnma O, uso6paxkennoro Ha
[ =5A o PHUCYHKE, paBHa
- L=10A 1) 0; 2) 10 A;
"I 3) 15 A; 4)5 A.
4

9. DnekTpoH, obmanas CKopocThio v = 1 MM/c, BiIeTaeT B OJTHOPOJAHOE MAarHUTHOE TIOJIC O]
yriaom o = 60° K HapaBIIEHUIO TIOJISl U HAUMHAGTCS BUTATHCS MO crupanu. HampsbkeHHOCTh Mar-
autHoro noyit H = 1,5 kA/M. Onpeaenuts: 1) mar cimpany; 2) paanyc BUTKa CITUPAIIH.

Pasznen 5. KoneOanus ¥ BOJIHEI

10. HanpskeHne Ha KOHAEHCATOPE B KOJIe0aTeIbHOM KOHTYpPE U3MeHseTcd 1Mo 3akony U = 50
cos10°w £, B. UeMy paBHA MHIyKTUBHOCT KaTYIIKH ¥ MOJHAS SHEPrHs B KONEOATEBHOM KOHTYPE,
€CJIM eMKOCTh KOH/IeHcaTopa paBHa 10 HD?

11. Eciiu ypaBHEHUE MII0CKOI CHHYCOMAIbBHOM BOJIHBI, PAaCIPOCTPaHSIONIEICS BIOJIb OCH

OX, umeeT BUL &:QB@%, TO JJINHA BOJIHBI PaBHa...
HIwm 2)2m 3)4m 4)8m
Pazgen 6. BoaHoBas ontuka. OCHOBBI KBAHTOBOU (DH3HUKH

12. Ananuzarop B 4 pa3za yMeHbIIIa€T HHTEHCUBHOCTh CBETA, MPUXO/SIIETO K HEMY OT MOJIs-
puzaropa. Onpenenuts (B €IMHULIAX TT) YTOJI MEXAY ITABHBIMH TUIOCKOCTSIMH TIOJIIpU3aTopa U aHa-
Tu3aropa.

13. CkonbKO MITPUXOB HA OJJHOM MM JTMHBI UMEET TU(GPAKIMOHHAS PEIIeTKa, €CIU 3eJeHast
JUHUS PTYTH C JUIMHOW BONHBI A = 5461 B cnekTpe mepBOro mopsjaka HAOMIOAACTCS IO yrioM
19°8'? (sin19°8’ = 0,328)

14. Ecnu abconOTHYIO TEMIIEpaTypy HarpeToro Telia yBeIU4UTh B 2 pa3a, TO SHEPTrHs, U3IIy-
yaeMmasi ¢ TOBEPXHOCTH TeJa 3a €AMHUILY BPEMEHH YBEITUIUTCS ...

1) B2 paza; 2) B4 pa3sa; 3)B 8 pas; 4) B 16 pas.

Pasnen 7. ®usuka aroma. DieMeHTH! sinepHoil du3uKn M GU3UKH DIEMEHTAPHBIX YaCTHIL.

15. ITouemy aTomM BOJOpOAA MOKET UMETh OJHY U TY € SHEPIUI0, HAXOJACh B Pa3IUUYHBIX
COCTOSHUSX?

16. Onpenenutsh AIUHY BOJHBI, COOTBETCTBYIOUIYIO BTOPOM CHEKTPAJbHON JIMHUM B CEPUU
ITamrena.
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60
17. Ilepuon nonypacnaaa ;7 Co paBeH 5,3 rona. OnpenenuTb, Kakas 107151 IepBOHAYAIBLHOTO
KOJIMYECTBA SACP ATOTO U30TOMA pacIagaeTcs yepes S JerT.

0). IIpumepHasi TeMaTuka pedepaToB, 10KJIAT0B

1. B3auMoCBsI3b IPOCTPAaHCTBA, BPEMEHHU, MaTepUU.

2. YckopuTenu 3apsyKEHHBIX YacTHULL.

3. OcoGeHHOCTH pacpoCTpaHEeHUs 3ByKa B MOPCKOM BOJIE.

4. OcobenHocTu pacrnpocTpaneHuss DMB B pa3nu4HbIX cpenax.
5. Tonorpacgusi.

6. OnTuyeckue BJIECHUS B IIPUPO/IE.

7. Tumsl 1a3epoB U UX UCIOIb30BAHHE.

8. KocMuueckoe uziydyeHue.

9. Binsuue PAAOAKTUBHOI'O U3JTYYCHUS HA )KMBBIC OPTaHHU3MbI U TCXHUKY.

5.2. MeToanueckue yKa3aHHUs 110 OPraHU3ALUM CAMOCTOSATEJIbHOI padoThI
CamocrosTenbHas pa60Ta CTYACHTOB ABJISICTCA COCTaBHOM YaCTbIO yLIe6H0ﬁ pa-

OOTBHI U UMEET TEIBI0 3aKPEIUICHUE U yTIyOJeHUS TOYICHHBIX 3HAHUM W HAaBBIKOB,
MOWCK W TPUOOPETCHHE HOBBIX 3HAHWM, a TAKXKE BBITIOJIHCHHE YYCOHBIX 3aJIaHUM,
MOJTOTOBKY K MPEICTOSIINM 3aHATHSIM, 3a4eTaM U 9K3aMEHAM.

CamocrosTenpHas paboTa MpeaycMaTpuBaeT, KaK MPABHIIO, BBHITOJTHEHUE KOH-
TPOJILHBIX Pa0OT, BBIYUCIUTEIBHBIX U TPapUUYECKUX 33JJaHUN K JIaDOpaTOPHBIM pa-
00TaM, OATOTOBKY K MPAKTUYECKUM 3aHITHSIM.

Pabota ¢ nuTepatypoil mpemrycMaTpuBaeT CaMOCTOSATENBHOE N3YIEHHE TEOPETH-

YEeCKOT0 MaTepuaia, pa3paboTky pedepaToB U IPYruX TBOPUECKUX 3aTaHUM.

IIpumepHas TemaTuka pegepaToB, BOIPOCOB VISt KOHTPOJIA CAMOCTOATEIbHOM padoThI.
1. IlepeMeHHBIH TOK.
2 KBanTOBast TeOpus ANEKTPONPOBOIHOCTH METaIIOB. CBEPXITPOBOAUMOCTD.
3. KBaHTOBas TEOpHS 2JIEKTPONPOBOJHOCTH MOJTYIPOBOJHUKOB.
4. KoHTakTHBIE SIBJICHUS B METAJUIaX U MOJIYITPOBOJIHHUKAX.
5. bonp110¥ B3pBIB U DBOJIOLMS IOPSYEH BCEIICHHOM.
6. BceneHnHas kak caMOOPraHU3YIOIIasicsa CUCTEMA.

1. YeM NpUHLOHNHAAIBHO OTJIMYAETCS KBAHTOBAs TEOPHUS DJIEKTPOINPOBOJHOCTH OT Kiaccu4ye-
CKOH Teopun?

2. Kak MarHutHoe noJjie J€MCTBYET Ha CBEPXITPOBOISAIINE CBOMCTBA BEIIECTB?

3.Yr1o Takoe «kynepoBcKas napa»?

5. Kak n3meHsercss sJHepreTHYeCKUil CIIeKTpP 3JIEKTPOHOB B MOJYIPOBOAHUKE ITPU BHECEHUH
npumecu?

6. Uto Ha3bIBaeTCs TEMIIEpaTypOr UCTOLIECHUS PUMECH?

7. B 4eM coCTOUT BBIIPAMIISIIOIIEE JEMCTBIE KOHTAKTA MOJYIIPOBOJHUKA C METAJUIOM?
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8. Uto Ha3bIBaeTCS OTPHULATEILHBIM MOTJIOIIEHHEM cBeTa?
9. Chopmymnupyiite 3akoH Xab07a.
10. C ueM cBsA3aHO BO3ZHUKHOBEHUE PEIMKTOBOTO U3JIyuyEHUs?

B mporecce camocToATensHON yueOHOU MeATeTbHOCTH (POPMUPYIOTCS YMEHUS:
aHaJM3UPOBATh CBOM MO3HABATEIbHBIC BO3MOKHOCTU M IJIAHUPOBATH CBOIO NMO3HABA-
TEJIbHYIO JESATEIBHOCTh; paboTaTh ¢ UCTOYHUKAMU MHGOPMAIMK: TEKCTaMU, TaOJu-
I[aM{, CXEMaMH, aHAJIM3UPOBAThH MOJYUYEHHYIO Y4eOHYI0 MH(OpMaInio, AeaTh BbI-
BOJIbl; aHAIM3UPOBATh U KOHTPOJIUPOBATH CBOM yUEOHBIEC IEUCTBUS; CAMOCTOSATEIBHO

KOHTPOJIUPOBATH IMOJYUYCHHBIC 3HAHHNA.

5.3. llpoMeKyTOUHBIH KOHTPOJbL: DK3aMeH 1ocie 1 — 4-ro ceMecTpos.

K 3x3aMeHy 10NyCKaIOTCS CTYAE€HThI, BLINOJHUBIINE BCe TPEOOBAHUSA Y4el-
HOM mporpammbl. /i gomycka K 3K3aMeHY HeO00X0AMMO BBINOJHEHHE KOH-
TPOJBHBIX Pa00T, TECTOBBIX M MPAKTHYECKUX 3aJaHUI, Ja0OpPaTOPHBIX padoT

NMPEAYCMOTPEHHBIX B TEKYIIIEM CEMECTPE.

Ilepeyenns BonpocoB k 3k3ameny (1 cemectp)

. IlyTs, nepemenieHne, CKOPOCTh, YCKOPEHUE MAaTEPUATIBHOM TOUKH.

. YpaBHEHHE KMHEMATHKU MOCTYNATEIbHOTO M BPAllaTeIbHOTO ABMKEHUM MaTepHalbHON TOUYKHU
(JU1s1 pABHOMEPHOT'O U PAaBHOYCKOPEHHOT'O IBMIKEHUH ).

3. TanreHuanbHOe, HOPMAIbHOE U MOJIHOE YCKOPEHUE MPU KPUBOJIMHEMHOM JIBUKEHUU, UX B3aU-
MOCBSI3b.

4. YrnoBoe nepeMelieHe, yrioBas CKOpOCThb, YTJIOBOE€ YCKOPEHHE MPU BpallaTeIbHOM JABHXKEHUU
TBEPJOTIO Tela.

5. CBs3b MeX1y BEJIMYMHAMH, XapaKTEPU3YIOLUIMMH MOCTYINATENIbHOE U BpalllaTelbHOE JABH)KEHHUE.
XapakTEpUCTUKH paBHOMEPHOTo BpaiieHus. CI0KHOE MOCTYNaTeIbHO-BPAILATEIBHOE JIBUKE-
HUE.

6. ITonsatue cunbl 1 Macchl. 3akoHbl HproTOHA.

7. 3aKOH BceMUpHOro TAroreHus. Cuma TSKEeCTH U Bec Tena.

8. Cuna ynpyroctu. 3akoH ['yka. Cuiibl TpeHUS.

9

1

N —

. MOMEHT cuibl.
0. MomeHT uHepLUU MaTeEpUaIbHONW TOUYKH M TBEPAOTO Teaa. MOMEHT MHEPLUU CTEPKHS, KOJIbLIA,
nucka, mapa. Teopema llteitnepa.
11. OcHOBHOE ypaBHEHHE JUHAMHMKHU BPAILATEIbHOTO IBUKEHUS.
12. MOMEHT uMITyIbCa.
13. Pabora u sHeprus. Pabora koHcepBaTUBHOM cHIIbl. MOIITHOCTB.
14. Kunetnueckas sHeprus. KnHeTndeckast 3HEprus BpalaTeIbHOTO IBUKCHHUS.
15. IlorennnanbHas SHEPTUs U €€ BA3b C KOHCEPBATUBHOW CUIION.
16. [ToTeHunanbHast HEPrHsl TeJla B TIOJIE CHIIBI TSKECTH, 1eOpPMUPOBAHHOM NpyXuHbI. [loTeHnn-
aJbHAsI KpUBasL.
17. 3akoH coxpaHneHus sHepruu. [IpeBpaiieHrne MexaHH4eCKON YHEPIHUH.
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18.
19.

20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.

N NN AW

10.

11.

12

13.
14.

15.
16.
17.

Nmnynbc Tena. 3aKOH U3MEHEHUS M COXPAHEHUS UMITYJIbCa. Y IPYTUH U HEYIIPYTHil yAaphl.
[lenTp Macc, 3aKOH JABUKEHHS IIEeHTpa Macc. [[Br>keHue Tejaa NepeMEHHON MacChl. Y paBHEHHUE
Memepckoro. @opmyna L{nonkoBckoro.

3aKOH U3MEHEHHS U COXPAHEHUSI MOMEHTA UMITYJIbCa.

['mpockomn, THpocKONHYecKi (P PeKT.

3aKOHBI IMHAMHUKHU B HEMHEPLUUAIbHBIX cucTeMax orcyeTta. CUibl HHEPLUU.

HewunepumansHbie cuctemsl orcdyeta. L{eHTpoOekHas criia HHEPIIHH.

Hewnnepuunanshelie cucremsl otcuera. Cuita Kopuonuca.

[IpocTtpancTBO U BpeMs B Kiaccuueckoil Mexanuke. [IpeoOpazoBanus ["amunes. 3akoH ciioxe-
Hud ckopocteil. [Ipunuun otHocutenbHocTH [Manumnes.

[TocTynatsl crierianbHON Teopun oTHOCUTEeNnbHOCTH. [IpeoOpasoBanus Jlopenua.
[TpeobpazoBanus Jloperia. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH COOBITHH.

[TpeoGpazoBanus JlopeHma. OTHOCUTENBHOCTD ATUTENBLHOCTH coObITHH. [lapagokc Me30Ha.
[TpeobpazoBanus Jlopenia. Mi3MeHeHre ATMHBI TEN B Pa3HbIX CUCTEMAaX OTCYETA.
[IpeoOpazoBanust JIopeHiia ¥ peasiTUBUCTCKUIN 3aKOH CIIOKEHHSI CKOPOCTEH.

HuTepBan Mexay COOBITUIMU.

OCHOBHOM 3aKOH PENSATUBUCTCKOMN TMHAMUKU.

Kunernueckast sHEprus B peiasiTUBUCTCKON MEXaHHUKE.

OHeprus Nokos. 3aKOH B3aUMOCBSI3H Macchl U d3Hepruu. CBs3b MEXIY dHEpruel U UMITYJIbCOM,
MMITYJIbCOM U KHHETUYECKOM SHEPrueH B pEIsITUBUCTCKON MEXaHUKE.

Cucrembl MHOTHX YacTull. CocrosiHue cucteMsl. [lapameTpsl cocTosiHUS.

WneanbHelii ra3. YpaBHEHHE COCTOSIHUS UACAIBHOTO rasa.

OcCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH UI€aIbHOTO rasa.

Yucno creneHeit cBoOOIbI MOJIEKYJIbL. PacnipeienieHnst SHEpPruu Mo CTEHEeHsIM CBOOO/IBI.
Pacnpenenenue Monekyn B moreHuanbHoM noje Pacnpenenenune bonpimana.

Pacnpenenenue ra3oBbIx MOJIEKYI IO CKOPOCTAM (pacnpenenenue Makcpesa).

Ilepeyenb BONPOCOB K 3K3aMeHy (2 cemecTp)

. CpeniHee 4uCiio CTOJIKHOBEHUN U CPEIHsIsS JIMHA CBOOOIHOTO Mpolera MOJIeKy.

. TenmomnpoBoaHoCTh. YpaBHeHue dypre. KoapduimeHT TermnionpoBoJHOCTH.

. BHyTpeHHee TpeHue (Bs3kocTh) razoB. YpaBHeHue Heiorona. KoaduumenT BsazkocTu.

. Auddyszus. Ypasuenune duka. Koapdunuent auddysuu.

. BHyTpeHHsIs sHeprus uaeanbHOro ra3a. Yncino creneneld CBoOO0 bl MOJIEKYITHI.

. Pabota B TepmoiuHamuke. TenaoeMKoCTb.

. [lepBblit 3aKOH TEPMOJMHAMUKA U €r0 IPUMEHEHHE JJIs1 N30XOPHOTO W N300apHOTO MPOIIECCOB B

rasax. YHUBepcallbHas ra3oBasi IOCTOSIHHAs. Y paBHeHUEe Maliepa.

. IlepBbIil 3aKOH TEPMOJUHAMHUKHU U €r0 MPUMEHEHHE JJIsi U30TEPMHUUYECKOTo M aauabaTHOro mpo-

neccos. YpasHeHue Ilyaccona.

. TermoBbie aBurarenu. Kpyrosoit npouecc. ukin Kapno. KII/I nukia. Bropoe Hayaio Tepmoau-

HaMUKH.
OO6patumbie 1 HEOOpATUMBIE MPOIECCHI. DHTPOMHS, €€ CTATUCTUIECKOE TOJIKOBAHUE U CBA3H C
TEPMOJAUHAMUYECKON BEPOATHOCTHIO.

Ontponus. M3MeHeHne >HTponuy Ipyu u3omnpoueccax. Bropoe Hadamo TepMOJUHAMUKH.

. PeanbHble rasel. YpaBHeHue Ban-nep-Baanbsca. M3otepmel Ban-aep-Baainbca.

BuyTpennsis sHeprus peanbHoro raza. ¢ dekrt Ixoyns - TomcoHa.

CaoiicTBa xunkocreil. [loBepxHocTHOE HaTskeHHE. JlaBiieHHE MO MCKPUBJIEHHON IOBEPXHO-
CTBIO.

®da30Bble nepexopl. JlnuarpaMma coOCTOSHUS.

DnexTpuueckuil 3apsj. 3aKOH COXpaHEHHs IEKTpUUecKoro 3apsiaa. 3akoH Kynona.

HanpspkeHHOCTB aiieKTpocTatndeckoro nods. HanpspkeHHOCTh 1odist ToueuHoro 3apsiaa. [Ipun-
LU CYNEPIIO3ULIUHU. 3apsijl, paclpeaeeHHbINH 10 00beMy, TOBEPXHOCTH, JIMHUU.
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18. IlpuHIMNI cynepno3uuuy. DIEKTPUUECKOE 0 U0 (Ha OCU AUIOIS U Ha NEPIEeHIUKYIISpE,
BOCCTaBJICHHOM U3 CEPEAMHBI TUIOJS).

19. Cunossie muaun. [10TOK BekTOpa HAPSHKEHHOCTH 3JIEKTpocTaTudeckoro nojsi. Teopema ["ayc-
ca IS DJIEKTPOCTaTHYECKOrO MOJI B BAKYYME.

20. Teopema l'aycca. Ilpumenenue teopemsl ['aycca [uist pacdera 31€KTPOCTATUUECKUX IMOJIEH:
HaNpsKEHHOCTH I0JIs1 PABHOMEPHO 3apsHDKEHHON ceprudecKoil OBEPXHOCTH.

21. Teopema Tl'aycca. Ilpumenenue Teopemsl l'aycca ais pacdera 3J€KTPOCTaTUYECKUX IOJIEH:
HaINpsKEHHOCTh M0JIs1 00bEMHO 3apsyKEHHOTO 11apa.

22. Teopema l'aycca. Ilpumenenue Teopemsl l'aycca ans pacdera 3J€KTPOCTaTUYECKUX IOJIEH:
HaMpsHKEHHOCTh M0JIsI PABHOMEPHO 3apsKEHHOM OECKOHEUHOW IUIOCKOCTH M HAIPSKEHHOCTb
1OJIS IBYX O€CKOHEYHO MPOTSHKEHHBIX MapajlIeIbHBIX PABHOMEPHO 3apsKEHHBIX TIOCKOCTEH.

23. PaboTa 371eKTpOCTaTUYECKOro MoJId IO MepeMenieHnto 3apsaa. Llupkymnsuus BekTopa Hamps-
KEHHOCTHU 3JIEKTPOCTaTUYECKOro nojisi. [loTeHIManbHblil XapakTep 3J€KTpOCTaTHYECKOro I0o-
J8l.

24. Ilorenunan anexkrpocrarnyeckoro nois. [Torennunan noas toueyHoro 3apsaa. PasHocts noren-

L[1AJIOB.

25. CBs3b HAIPSDKEHHOCTH M MOTEHLMANA 3JIEKTPOCTaTUYECKOrO MOJIs. DKBUIIOTEHIIMAIbHBIE 110-
BEPXHOCTH U JIMHUH HAIIPSHKEHHOCTH.

26. CBsi3p HANPSDKEHHOCTH M MOTEHIIMANIa 3JIEKTPOCTaTHYECKOro moss. Pacuer moreHunmana 3aps-
JKEHHOU ChepBhl.

27 CBs3b HaNPSYKEHHOCTU U MOTEHIMAJIA AIEKTPOCTATUYECKOro noJisi. Pacyer pasHOCTH NOTEeHLIMa-
JIOB MEXy ABYMs TOUKaMHU I10JI1 pABHOMEPHO 3apsHDKEHHONW OECKOHEYHO MPOTSKEHHOM II1oC-
KOCTH M MEXY IByMsl pABHOMEPHO 3apsSKEHHBIMU TJIOCKOCTSIMH.

28. CBs3b HAIIPSDKEHHOCTH M MOTEHIIMAJIA AIEKTPOCTATUYECKOrO Mo Pacuer pa3HOCTH NMOTEHLIU-
aJIOB MEX/1y TOUKaMU MOJIs1 00bEMHO 3apsKEHHOTO 11apa.

29. IIpumeneHnue TeopeMsl 'aycca Ui pacueTa HaIPSKEHHOCTH IIOJISI PABHOMEPHO 3apsiKEHHOI'O
muMHapa (HUTH). CBS3b MEXy HANPSYKEHHOCTHIO U MOTEHIIMAIOM AJIEKTPOCTATUYECKOrO IO~
as1. PacueT pa3HOCTH MOTEHLMANIOB MEXIY TOYKAMH IOJs PABHOMEPHO 3apsKEHHOTo OecKo-
HEYHOTO IWIMHAPA (HUTH).

30. {unnekTtpuku B 3nekTpudeckoM nosie. [lonsipusanmst IudaIeKTpUKOB U €€ TUIbl. BekTop momus-
pHU3anuu.

31. DnexTpuueckoe nojue B qudJIeKTpuKe. OTHOCHUTENbHAS IUIIEKTPUYECKAs TPOHULIAEMOCTD U JIH-
AIIEKTpUYecKasi BOCIPUUMYHUBOCTD.

32. BekTop anekTpudeckoro cMenieHus. Teopema ['aycca 1 qU3IIEKTPUKOB.

33. CerHeTtoanneKTpUKH U UX cBOMCTBA. Juanektpuueckuil rucrepesuc. I1bezonrnexkrpuyeckuil ¢-
Gexr.

34. IIpoBOJHUKH B JIEKTPOCTATUYECKOM ToJie. Pacmpenenenue 3apsa0B B MPOBOJHUKE. DIEKTPO-
€MKOCTb YEAMHEHHOTO IIPOBOIHUKA.

35. Konnencaropsl. DIIeKTpOEeMKOCTh KOHACHcaTopa. [locienoBarensHoe U mapamuiebHOe COeIH-
HEHUE KOHJIEHCATOPOB.

36. DHeprusi IPOBOJHUKA U KOHJIEHCATOPA. DHEPTUS dJEKTPOCTATHIECKOTO TOJIS.

Ilepeuenb BOopocoB K 3Kk3ameHy (3 cemecTp)

1. Onexrpuuecknii Tok. Cuia Toka. [ImoTHOCTH TOKA.

2. Uctounuku Toka. 9JIC ncrouHuka.

3. 3akon OMa B HHTETpabHOU U T depeHaIbHON Gopme.

4. 3akon [xoynsd - Jlenua B uHTErpajibHOM U quddepeHnnaibHoi Gopme.

5. 3akoH OMa /1711 HEOJTHOPOIHOT'O y4acTKa LENH U CIEICTBUS U3 HETO.

6. [IpaBuna Kupxroda. Pacuer pa3BeTBICHHBIX JJIEKTPUUECKUX LIETICH (TTPUMED).

7. MarnutHoe mone. Bekrop mMarnuTHoW uHaykiuu. ['paduueckoe mpenctaBieHHE MarHUTHOTO

MOJIS.

8. 3akoH buo - Casapa - Jlaruiaca 1 ero npuMeHEHHE Ul pacueTa MarHUTHOTO I0JISL TPSIMOTO TOKA.
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9. 3axon buo - Caapa - Jlamnaca u ero npuMeHeHHe JUIsl pacdeTa MarHUTHOT'O 10JIs1 KpyrOBOT'O TO-
Ka.

10. JlelicTBMEe MAarHUTHOIO MOJS Ha NPOBOAHMK ¢ TokoM. Cuia Ammnepa. Cuna B3auMOJCHCTBUS
JBYX IPOBOJHHUKOB C TOKOM.

11. Teopema 0 HMPKYJISALHUKA BEKTOpPa HAPSHKEHHOCTH MAarHUTHOTO MOJIsl (3aKOH TOJIHOTO TOKA) U
€ro NpUMEHEHHUe JJIsl pacyeTa MarHUTHOT'O TIOJISl COJICHOU/IA.

12. Teopema 0 HMPKYJSLUKA BEKTOpa HANPSHKEHHOCTH MAarHUTHOTO MOJIsl (3aKOH TOJIHOTO TOKA) U
€ro NpUMEHEHHUE JIsl pacyeTa MarHUTHOTO TIOJISl TOPOUIA.

13. IToTok BekTOpa HAMPsHKEHHOCTH MArHUTHOTO MOJig (MarHUTHOM uHIyKuuu). Teopema ["aycca
JUTSL MarHUTHOTO TIOJIS.

14. PaboTa 1o nepeMeiieHnIo NpoBOJHUKA U KOHTYpa C TOKOM B MarHUTHOM I10JI€.

15. KoHTyp ¢ TOKOM B MarHuTHOM 1oJie. MarHUTHBIE MOMEHT KOHTYpa ¢ TOKOM.

16. JIBukeHuE 3apsyKEHHOM YaCTULIBI B AJIEKTPUUYECKOM II0JIE.

17 MarnutHoe moJie ABWXKYyLIErocs 3apsaa. JeiicTBUe MarHUTHOTO IMOJIs Ha JABMXKYIIUHCS 3apsi.
Cuua Jlopenua.

18. JIBm>keHue 3apsKeHHOM YaCTHIIBI B MATHUTHOM TIOJIE.

19. OTkII0OHEHNE IBUKYIIUXCS 3aps 0B SJIEKTPUUECKUM U MarHUTHBIM I10JIEM.

20. 3ddext Xonna u ero NpuMEHEHHE.

21. MarauTHble MOMEHTBHI 3JIEKTPOHOB U aTOMOB.

22. Hamarau4eHHOCTh. MarHuTHoe moJie B BellecTBe. MarHuTHas BOCIPUUMYUBOCTh U OTHOCH-
TeJbHAsi MArHUTHASI IPOHULIAEMOCTD BEILECTBA.

23. lnamarauTHBIN d(PPEKT.

24. JlnaMarHeTUKH U apaMarHeTHKU.

25. deppoMarHeTUKU, UX CBOMCTBA U MMPUMEHEHHUE.

26. OnbiTel Papajes. SIBaeHUe 37€KTPOMAarHUTHON MHIYKIIUY.

27. 3axon Papanes. [IpaBuno Jlenua. Buxpesbie TokH.

28. Camounnykuus. UHIyKTUBHOCTh. TOKM MPU pa3MbIKaHUH U 3aMBbIKAHUU TIETIH.

29. Dueprust MarHuTHOTO nosist. O0beMHas MIIOTHOCTh SHEPTUH.

30 Buxpesoe anektpuueckoe mnosne. [lepBoe ypaBHeHue Makcea.

31. Tok cmemenus. Bropoe ypaBHenne Makcaeia.

32. Cucrema ypaBHeHU MakcBeia Juist 3JIEKTPOMarHUTHOTO TIOJIS.

33. YpaBHEHUE U XapaKTEPUCTHUKU TapMOHUYECKUX Konebanuii. CriocoObl 3ajaHus KOJIeOaHHiA.

34. IuddepennuanbHoe ypaBHEHHE COOCTBEHHBIX (HE3aTyXarolux) KoJjieOaHuW Tpy3a Ha Tpy-
)kuHe. Ero pemenne. I'apmoHnyeckuii ocuuiuissTop. MasTHUKH.

35. CkopocCTh, YCKOpEHHUE, YJHEPTUsI TAPMOHUYECKUX KOJIeOaHH.

36. KonebatenbHblit KOHTYp. CBOOOIHBIE HE3aTYXAIOIIUE AIEKTPOMArHUTHbIE KOJIeOaHUs B KOHTY-
pe. luddepennmansHoe ypasuenue. @opmyna TomcoHa.

37. Tox u HampspKeHUE B HACATM3MPOBAHHOM KollebaTenbHOM KOHType. IIpeBpaimieHue sHEprun
IIPU 3JIEKTPOMArHUTHBIX KOJIEOaHUSX.

38. IuddepennmanbHoe ypaBHeHHE 3aTyXaroMUX KojeOaHU B KojeOaTeIbHOM KOHTYpE, €ro pe-
HICHHUE.

39. XapakTepUCTUKH 3aTyXaHUsl.

40. MuddepennmanibHOe ypaBHEHUE BBIHYKIEHHBIX KOJIEOAaHUH B KOHTYPE, €ro pelIcHHE.

41. HanpspkeHue Ha KOHJEHCATOPE U TOK B KOHTYPE MPH BBIHYKIEHHBIX KOJICOAHHSIX.

42. SIBnenue pezoHaHca B KojebOarenbHOM KoHType. Pe3onancHbie kpuBble (AUX). PezonaHncHbie
XapaKTePUCTUKHU KOJIeOaTeIbHOTO KOHTYpA.

Ilepeyenb BONPOCOB K 3Kk3aMeHy (4 cemecTp)
1. BontHoBoO# miporiecc. Buabl BOJIH.
2. YpaBHEHHE IJIOCKON BOJIHBI.
3. BonHoBoe (auddepeHnnanbHoe) ypaBHEHHE yIpyroi BosiHbl. CKOPOCTh YIPYToOi BOJIHBI.
4. DHeprus ynpyrux BosiH. Bekrop YMoBa.
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5. PacnpocTtpaHeHne 31€KTPOMArHUTHBIX KoyiebaHuil. BonHOBoe ypaBHEHHE 3JIEKTPOMAarHUTHOM
BOJIHBI.

6. BosiHOBO€E ypaBHEHHE MJIOCKON JIEKTPOMATHUTHOW BOJIHBI U €TI0 PELLIEHUE.

7. CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH.

8. DHeprus AIeKTpOMarHuTHbIX BOJH. Bektop [loiinTuHra.

9. lllxana 31eKTPOMarHUTHBIX BOJIH.

10. UnTepdepenius BoaH. AMIUTUTYAA Pe3yIbTUpPYIOIIero Konebanus. PasHocts (a3 u pa3HOCTh
X0/a.

11. YcnoBus o6pa3zoBaHus MaKCUMYMOB U MUHUMYMOB MHTEHCUBHOCTH. MIHTEepdepeHus cBeTa.

12. Cnoco6s1 HabmoaeHus uurepdepenuun. MatepdepeHonHas KapTuHa OT JBYX UCTOYHUKOB.

13. MaTepdepennus B TOHKUX MIeHKaX. [100Ckl paBHOTO HAKIIOHA, TIOJIOCH! PABHOM TOJIIUHBL.

14. Iudpakuus. [Tpunnun [tolireHca-Openerns.

15. Meton 30n @penens.

16. Jludpakuus Ha KPyTrJIoM OTBEPCTHH H IIEIH.

17. AudpakunonHas pemeTka.

18. EcTecTBeHHBIN U NOJsIpU30BaHHbIN cBET. [lomsipusaTopsl.

19. Ionspusanus ceera. 3akoH Mantoca.

20. [Honstpuzanus npu oTpakxeHUH U npeaomiieHnu. 3akoH bprocrepa.

21. IBoitHoe myuenpenomiienue. [lomsiponsl.

22. TennoBoe uznydyeHne. OCHOBHBIE XapaKTEPUCTUKH TEIJIOBOr0 M3nydeHus. 3akoH Kupxroda.

23. 3aKOHBI TEIUIOBOTO U3JTy4eHUs a0COTIOTHO YEPHOTO Tea.

24. ®opmyna Penes - [xunca. «YapTpaduoneroBas katactpoday.

25. KBanToBas runoresa [nanka. ®opmyna [1nanka.

26. ®oTOH. XapaKTepUCTUKH (POTOHA.

27. Baemanii porodddexr. 3akons! porodrddexra.

28. JlaBieHue cBerta.

29. Dddexr Komnrona.

30. OneiT bote. KoprnyckyisipHO-BOJIHOBOW Jyalii3M 3JIEKTPOMAarHUTHOTO U3ITyUEHHUS.

31. Monens atoma Peszepdopna. [loctynater bopa.

32. Cepuu B cIEKTpe aTromMa BOAOPOJIa.

33. DKcrepUMEHTaIbHOE JJOKa3aTeNbCTBO AUCKPETHOCTH SHEPreTUYECKUX ypoBHEH aTroMoB. Ombl-
Tbl @panka u ['epna.

34. DHepreTHUeCKUi U ONTUYECKHUI CIIEKTPhI aroma Boaoposa. (Pacuer aroma Bogopoaa o bopy).

35. I'unore3a ne bpoitns.

36. DKcniepuMeHTaIbHBIC JOKA3aTeIbCTBA BOJHOBBIX CBOMCTB MUKPOUYACTHII.

37. CooTHoueHue HeonpeaeneHHocTel [ eiizenoepra.

38. BonHoBast pyHKIMS U €€ CTATUCTUYECKUI cMbIC. [IpMHIIMI TPUYMHHOCTH B KBAaHTOBOI Mexa-
HUKE.

39. Ypasuenue lllpeaunrepa co BpemeHem (o01ee).

40. Ypasuenue lllpenunrepa ais CTallMOHAPHBIX COCTOSHUM.

41. Yactuia B 0OTHOMEPHOM MOTEHIIUATBEHOMN «sIME» ¢ OECKOHEYHO BHICOKUMH CTEHKAMHU.

42. ITpunuun coorsercTBUs bopa.

43. TynHenbHbIN 3P PEKT.

44. Ypasuenue lllpeaunrepa st atoma Bojgopoa. Co6cTBEHHBIE 3HAUEHHS SHEPTHH.

45. KBaHTOBBIE Uncna. BEIpOXKIEHHBIE COCTOSIHUS.

46. IIpaBmiia ot6opa. CHeKTp U3Iy4EeHHUs: aToMa BO0PO/a.

47. 1-s coctosiHUE B aTOM€ BojopoAa. Pacnipenenenue 3JIeKTPOHHOMN TIIIOTHOCTH JJISI pa3IunYHbIX
COCTOSIHUH.

48. Cnektp aToma HaTpusa. MyJIbTUILIETHOCTH CIIEKTPOB. CITUH AJIEKTPOHA.

49. PacnipenienieHne 2JIEKTPOHOB 110 dHEpreTuueckuM ypoBHsAM. [Ipunnun [aynu. Ilepnonnyeckas
cuctema anemeHToB J[.11. Mennaeneena.

50. Pentrenosckoe n3nydenne. CrIONIHON U XapaKTEPUCTUUECKUI CIIEKTphl. 3aKOH Mo3H.
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51. CocraB atomHOTO sifipa. M30TO0MBI, N300aphl, N30TOHBI. CIIMH U MAaTHUTHBIN MOMEHT S/Ipa.
52. Jledext Macchl. JHEPTHS CBS3H SApa.

53. dusnueckas npupoaa sAepHbIX cuil. KBaHTHI M0 siAepHBIX cUil. Mozienu CTpoeHus siapa.
54. EcrecTBeHHAas paIMOAKTUBHOCTh. 3aKOH PaJMOAKTUBHOIO pacnaja.

55. llennas sanepHas peakus AeJIEHUs ypaHa.

56. Peakiiuu cuHTe3a.

Oo0pa3ubl IK3aMeHAIIMOHHBIX 0MJIETOB

POCCUNCKUU I'OCYJIAPCTBEHHBIU T'MIPOMETEOPOJIOI MUECKUN
VHUBEPCUTET
Kadenapa ®PU3SNKN

050305 — Ipuxmagnaas rugpomereopornorus (IIpodmis moaroroBkn IoaspHasi MeTeopoJIOrUs U KIUMATOJIOTH)

DK3aMEeHAUMOHHBLINA Oujetr Ne 3
Jucuunavnua «Pusukay

1. TaHFeHHI/IaJIBHOG, HOPMAJIBHOC U IIOJIHOC YCKOPCHUC IIPU KpHBOJ’IHHCﬁHOM JBHMXXCHHH, UX
B3aMOCBA3b.

2. 3aKOHBI IMHAMUKUA B HEMHEPLUUAJIbHBIX cucTeMax oTcueTa. CHUIlbl MHEPLIMH.
3. OnpenenuTh AaBjeHUE, OKa3blBAEMOE I'a30M Ha CTEHKH COCYJ1a, €CJIM €r0 INIOTHOCTh PaBHA
3
0,01 kr/M’, a cpenHss KBaipaTU4HAs CKOPOCTh MOJIEKYJI ra3a coctanisieT 480 m/c.

DK3aMeHaTop

3aBenyrouuii kapeapoit pusuku

POCCUMCKMI IT'OCYJJAPCTBEHHbBIN ' JIPOMETEOPOJIOT MYECKUI
YHUBEPCUTET
Kadenpa ®PU3NKU

050305 — Ipuknaanas runpomereoponorus ([Ipoduns moaroroBku IlonasipHasi MeTeopoJIOrUsi M KIUMATOJIOT )

IK3aMEeHAUMOHHLIN OuJgeTr Ne 5
Jlucunnanua «Pusuka»

1. Uctounuku Toka. 3JC ucrounuka.
2. IlnaMarHeTUKM U nmapaMarHeTUKH.
3. MrHOBeHHO€ 3HaYeHHE CUJIbI TOKa B KOJEOATeThbHOM KOHTYpPE MEHSIETCS CO BPEMEHEM IO

saxony: =2 ¥EOVL, A Haitru nepuon xomeGanmii n eMKOCTh KOHTYPA, ECITH KATYIIKA

MMeEeT MHAYKTUBHOCTE | I'H.

OK3aMeHaTop

3aBenyroumii kadenpoit puzuxu

POCCUNCKUN TOCYJIAPCTBEHHBIN TMIPOMETEOPOJIOI MUECKUN
VHUBEPCUTET
Kagpenpa ®PU3NKU

050305 — IIpuknaguas runpomereopostorus (IIpopuns noaroroBku IlogsipHasi MeTeopoJIOTHsI M KINMATOJIOTHS)
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DK3aMEeHAUMOHHBLINA OuJeTr Ne 3
Jlucnunanga «PU3uKa»

1. BomnoBoe (muddepennuanpHoe) ypaBHEHHE YIIPYroil BOJHBL. CKOPOCTh YIIPYTroi BOJIHBI.

2. DKCHepUMEHTAIbHOE J0KAa3aTeIbCTBO JIMCKPETHOCTH HEPreTHUYECKUX YPOBHEW aTOMOB.
OnbiTel @panka u ['epiia.

3. OnpenenuTth SHEPTUIO, UMITYIIBC U Maccy (POTOHA, AJIMHA BOJIHBI KOTOPOTO paBHa 1,24 HM.

DK3aMeHaTop

3aBeyromuii kadenpoit puznku

6. YueOHO-MeTOAMYeCcKOe M MH(OPMAIIHOHHOE 00ecTiedeHue TN CIUTIINHbI

a) OCHOBHAas1 JIUTepaTrypa:

1. Casenves U.B. Kypc obmeit pusuku. Kaurn 1-5. — M.: Hayka. @usmatnut. 2009.

2. Tpogumosa T.U. Kypc pusuku: Y4ed. mocobue aiis By30B. — 7-€ U3l., crep. — M.: Broiciias
mkoJa, 2008.

3. @puw C.3., Tumopesa A.B. Kypc obuieit pusuku. Kuuru 1-3. — M.: Jlans-Tpeiia. 2006.

4. Bonvkenwmetin B.C. «COopHUK 3aja4 1o o01memy Kypcy ¢usznkm» — 2005.

5. K.b. Kann. Kypc o6meli puzuku: YuedHoe mocodue - M.: KYPC: HUL] UHOPA-M, 2014.
- 360 c. Yuebnoe nocodue IbC Znanium.com (http://znanium.com).

0) JomOTHUTEIbHAS JINTepaTypa:

1. Bapmacos A.B., Xoamozopos B.E. Kypc obmielt pusuku i1 TpUpOI0NoIb30BaTeeid. Me-
xanuka // CIIb.: BXB-ITerepoypr, 2008, 416 c.

2. bapmacos A.B., Xonimozcopos B.E. Kypc obuieit ¢huszuku ais nmpupoomnonb3oBareneii. Ko-
neb6anus u BosHbl // CIIb.: BXB-IlerepOypr, 2009. — 256 c.

3. bapmacoe A.B., Xoamoeopos B.E. Kypc oOuiei ¢pusuku Juist npupoaonoiab3oBareneid. Mo-
nexyssipHas ¢usuka u repmonuHamuka // CIIb.: BXB-IletepOypr, 2009. — 512 c.

4. Bapmacos A.B., Xonmozcopos B.E. Kypc oOmelt ¢u3uku i1 TpUpOAOIIOIb30BaTeeH.
Onextpudectso // CIIb.: BXB-IlerepOypr. — 2010 r. - 448 c.

5. Heoszseykas U.B. Cunbl nnepuuu. Koncnexr nexuumii — CI16.: U3a. PITMY, 2003. - 20 c.

6. Heosseykasn U.B., /[vauenxo H.B. KoHcniekT neknuii mo aucruruiiae «dusuka». Temsr: 1.
PenaruBuctckast npuposa MarHuTHOro noist. 2. YpasHenuss Maxcsemna. Tok cmemmenus. - CII06.:
N3n.PITTMY, 2009. — 24 c.

7. Muxmeesa E.FO., Conogvesa O.I1. ®uzuka TBepAOro Tena. DIEKTPOHHOE yueOHOe mocooue
- 1.p. Ne2011620517. 2011 1. http://h91102a0.bget.ru/elBook/Titul.htm

8. @oxun C.A., bapmacosa A.M., Mamaee M.A. O6paboTka pe3ynbTaToOB U3MEPEHUMN QuU3n-
YEeCKHUX BEIMYMH. YueOHoe rmocobue ais mabopaTopHOro npaktukyma no ¢usmke. - CIIO.: U3n.
PITMY, 2009. — 62 c.

9. bapmacos A.B., bapmacosa A.M., benoe M.M. u Op. JJabopaTopHbIif PAaKTUKYM IO JIHC-
mumuHe «Pusukay. Paznens «Mexanukay, «MosekymspHas ¢pusuka u repmoarnHamuka» — CII0.:
Wzn. PITMY, 2006. — 119 c.

10. Kocyog B.B., Cmanxosa E.H. J]JabopaTopHBIii PAKTUKYM C MCIIOJIb30BaHHEM BUPTYasb-
HBIX CTeH/I0B Mo auctmiuinae “dusuka”. Pazmen “MonexynsapHas ¢u3nka U TepMOAUHAMUKA . —
CII6.: m3n. PTTMY, 2010. — 64 c.

11. Jvsivenxo H.B., booynoe E.H., Apewes HU.I1. u op. JJabopaTopHBIii TPAKTUKYM T10 AUCLU-
mnHe «Pusukay. Paznen «9nekrpuuectBo u maraetusm» — CII6.: zn. PITMY, 2001. - 100 c.

12. Booposckuii A.11., [Jvauenko H.B., u op. JlabopaTopHblii MpakTUKyM 1o (usuke. OnTrka
u siiepHas ¢usuka. — CI16.: U3a. PITMU, 2016. - 115 c.

13. benoe M.M., Kocyos B.B., Hxosneséa T.IO. u Op. JlabopaTOpHbIii TPAKTUKYM IO JAUCIIH-
wHe “Puzuka”. Kype I, II. — CII6.: u3n. PITMY, 2010. — 58 c.
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14. KonTponbHas padora mo aucuurinHe «Pusnka». Paznen «OCHOBBI criennaabHONW TEOpUN
OTHOCUTENbHOCTH» o1 peA. Jlorunosa A.B. — CII6, PTTMY, 2010.

15. KontponbHas pabota mo aucruiuinHe «Pusukay. Paznen «Bpamienue TBepaoro tenay
nox pen. Jlorunosa A.B. — CII6.: M3a. PITITMY, 2011.

16. KontponbHas padora Ne 1 mo aucnumminne «®uszuka». Paznen «MosekynspHas (u3uka.
Tepmonunamukay moj pen. booposckoro A.IL. — CII6.: U3a. PITMY, 2002.

17. KontponsHas padora Ne 2 mo nuctuminae «Pusukay. Paznen «MonekynsapHas (pusuka.
Tepmonunamuka» moj pen. booposckoro A.IL. — CII6.: U3a. PITMY, 2002.

18. KontponpHast padora no mucummumae «Pusmkay. Paznen «DnekTpocTatuka» moj pen.
Bobposckoro A.II. — CI16.: U3a. PITMY, 2002.

19. KontpospHas paborta mo maucuumummae «Pusmkay. Pazmen «Omekrpocrarukay. - CIIO.:
W3n. PTTMY, 2009. — 23 c.

20. KonTpoapHast pabora no aucuuruimae «Pusuka». Pazgen «[1ocTOSHHBIN TOK» MO pel.
bo6posckoro A.II. — CII6.: U3a. PITMY, 2002.

21. KonrponbHas padora no npucturinae «Pusnka». Pa3nen «nekTpoMarHeTu3m» moj pe.
bo6posckoro A.II. — CII6.: U3a. PITMY, 1997.

22. KontponbHas pabora mo maucuuruimne «Pusukay. Paznen «Konebanus U BOTHBI) MOA
pen. Hemssenkoii U.B. — CI16.: U3a. PITTMY, 2007.

23. Kontponbnasa pabota no aucuuruinae «®dusmukay. Pasnen «BomHbl B ynpyrux cpeaax.
BonHoBas onTuka: uHTEepdepeHIus, AUPPaKIus U MOJSIpU3aus cBeTay moja pea. boopoBckoro
A.IL — CII6.: U3n. PTTMY, 2004.

24. KontponbHasa pabota no aucuuminHe «Pusuka». Paznen «Temnosoe uznyuenue. KBan-
TOBas npupoja ceera» nof pel. booposckoro A.Il. — CII6.: U3n. PITMY, 2005.

25. KontponbHas padora no guciuiuinie «@usuka». Pasnen «®Pusnka aTOMOB U aTOMHBIX
anep. DieMeHTapHble yacTUlbl. OCHOBBI KBAaHTOBOM MeXaHUKW» noJ pen. bobposckoro A.IL —
CII6.: U3n. PITTMY, 2002.

26. CaBBuHa, O. A. TecToBble 33/1aHUA C PEHICHUSIMH MO MaTeMaTHKe U (U3MUKe [ DIEKTPOH-
Heiid pecype] / O. A. CasBuna, E. . Tpopumosa. - Ener: EI'Y um. U. A. Bynuna, 2002. - 89 c. -
Pexwum nocryna: http://www.znanium.com/

B) NporpamMMHoe odecnieuenune u UurepHer-pecypcni:

1. http://pskgu.ru/ebooks/okphyzikc.html YaeGHbie mocobus mo obuieit Gpusuke.

2. http://lectoriy.mipt.ru/lecture?category=Physics&lecturer Buneonexkiuu u oTKpbIThIE 00pa-

3oBarenbHble Marepuansl PuzTexa. Jlekuun no Ousuke.

3. http://feynmanlectures.caltech.edu/- The Feynman Lectures on Physics

4. http://pskgu.ru/ebooks/tf.html . Teopernueckas Puszuka.

5. http://physics.nad.ru/ - pusuka B aHUMAIUAX

6. http://dmitryukts.narod.ru/kopilka/video.html- onbITsl O (pu3HMKE.

9. https://sites.google.com/site/rggmustud/ AxtyasnbHas HHPOpMALUS sl CTYJEHTOB, POXO0-

nsamumx ooyuenue gusuke B PITMY.
10. Dnexktponnas 6ubmmorexka IbC «Znaniumy (http://znanium.com/)
11. Dnexrponnas 6udiamnoreka DbC «tOpaiit» (https://biblio-online.ru/)

7. MeToauyeckne yKazanus JJisi 00y4aUUXCsl M0 0CBOEHHIO JUCIHIJIMHBI

Bun yueOHBIX 3aHs- | OpraHm3anus JesTeIbHOCTH CTYIACHTA
TAN

Jlexium B Xone neKIMOHHBIX 3aHATHHA HEOOXOJUMO BECTH KOHCIEKTHPOBAHUE
yuebHoro marepuana. ObpamaTh BHUMaHUEe Ha (HOPMYIHPOBKHU (PHU3UUE-
CKHX 3aKOHOB, MPOIIECCOB, sBieHHM. [loapo0HO 3anmuchIBaTh MaTeMaTH4e-
CKHe BBIBOJBI (hopMyll. JKenaTelbHO OCTaBUTh B pab0OYMX KOHCIIEKTax IMo-
751, Ha KOTOPBIX JeNaTh TTOMETKH W3 PEKOMEHJIOBAHHOHW JIUTEPaTyphl, 10-
MOJIHSIOLIME MaTepuai MPOCIHYIIaHHOW JIEKIIMH, a TaKXKe MOIYEPKUBAIO-
1I1e 0COO0YI0 BAKHOCTH T€X MJIM MHBIX TEOPETUUCCKUX TTOJIOKECHHH.

HpaKTI/ILICCKI/IC HpaKTI/IquKOC 3aHATUC — 3TO 3aHATHC, TPOBOAUMOC MOA PYKOBOJACTBOM
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3aHATHUA

MpenojaBareyis B y4eOHOW ayIUTOPUH, HAMpPABICHHOE Ha YIIyOJIeHHE
HAaY4YHO - TEOPETUYECKUX 3HAHUN U OBJIAJICHUE ONPEAEIEHHBIMA METOJAMHU
CaMOCTOSITENIbHOW paboThl. B mporiecce Takux 3aHATHIA BbIPaOATHIBAIOTCS
npakTuyeckue ymenusd. llepen npakTUYeCKuM 3aHATHEM CIEAYET U3YUUTh
KOHCIIEKT JICKIIMM M PEKOMEHJOBAaHHYIO JIUTEPATypy, oOpalias BHUMaHUE
Ha MPAKTUYECKOE MPUMEHEHUE TEOPUU U HA METOAUKY PELIEHUS] THUIIOBBIX
3a/1a4, PEIINTh 3aJ1a4y 3a/IaHHBIC HA JIOM (HEe MEHEE ISATH THIOBBIX 3aj/1ay4).
['MmaBHBIM coJiep)KaHUEM MPAKTUYCCKUX 3aHSATUH SBISETCS aKTUBHAS Pado-
Ta KaXJI0T0 CTYJEHTa M0 MPUMEHEHUIO (U3UYECKUX MOHSATHH, 3aKOHOB M
MOJIEJIEN K KOHKPETHBIM 3aJa4aM, B TOM YHCJI€ NPUKIAJTHOTO XapakTepa.
Ha npaktrdeckoM 3aHATHM TJIaBHOE — YSCHUTH CBSI3b PEIIAEMBIX 3ajlay C
TEOPETUYECKUMH TOJIOKEHUSAMHU. J[JIsI 3aKpEIICHUs] HaBbIKOB JIOMa pelia-
IOTCSl 3aJla4uM, 3aJJaHHble MpernojaaBareyeM Mo MpoujaeHHon Teme. g Be-
JICHUS 3aiCce Ha MPAKTUYECKUX 3aHATUSX OOBIYHO 3aBOJST OTACIHHYIO
TeTpalb. JJisi 3aKperuieHus] MOJYyYeHHBIX MPAKTUYECKUX HABBIKOB MOCIIE
W3YYCHHS TEMBI IPOBOJIUTCS KOHTPOJIbHAsI pabota. KOHTpOIbHEIE pabOThI
BBINIOJIHSIFOTCS B BHUJI€ PELLIECHUS MHIAMBUIYAIBHBIX 3a/1ad BO BHEAYAUTOP-
HOE BpeMS M CIAIOTCS MPENoJaBaTe0 Ha NpoBepKy. [IpoBepeHHbIE KOH-
TPOJIBHBIE XPAHATCA Yy MPENoAaBaTelid 0 3aBEPUICHUS U3YHYCHUS TUCIIU-
IUTHHBEI.

Jlorndeckasi CBSI3b JICKUHMM M MPAKTUYECKUX 3aHATHN 3aKIIOYAECTCS B TOM,
4yT10 uHpOpMaIUs, OoTydYeHHas Ha JIEKIIUU, B MIPOLIECCE CAMOCTOSITENLHOM
paboThl HA IPAKTHYECKOM 3aHSATHH OCMBICIIMBACTCS U TiepepadaThIiBaeTcs,
IIpY TTOMOIIM TPEToAaBaTess aHAIU3UPYeTCs A0 MeIbYallInX MoaApoOHO-
CTEM, MMOCIIE YETr0 MPOYHO YCBAUBAECTCS.

JlaboparopHas
pabora

JlaGopaTOopHbIE 3aHATUS MUMEIOT LIENbI0 MPAKTHUYECKOE OCBOEHUE CTYJIEH-
TaMU HAY4YHO-TEOPETUUYECKUX IOJIOKECHUH U3y4aeMOM JUCLMILIMHBL, OBJIA-
JICHNE UMM TEXHHUKOW 3KCIEPUMEHTAIBHBIX MCCIEAOBAHUN W aHaIu3a I10-
JYYEHHBIX pe3yJbTaTOB, NPUBUTHE HABBIKOB PalbOThI C J1a0OpaTOPHBIM
000py/I0BaHNEM, KOHTPOJIbHO-U3MEPUTENbHBIMU MPUOOpPAMU U BBIYUCIIU-
TeJbHOM TexHUKOW. [lo BBIMOIHEHUIO JTaOOPaTOpHON pabOTHI CTYIEHTHI
MPEJICTABIISIIOT OTYET U 3alllMIIa0T €ro. 3allUIIeHHbIE OTYEThl CTYJECHTOB
XpaHsTcs Ha KadeJpe A0 3aBepLICHUs] U3YYSHHs] JUCIUIUINHBL

Breaynuropnas
pabota

IpeJicTaBiIsieT co00M BUJ 3aHATHM, KOTOPbIE KaXKIbIi CTYJJEHT OpraHu3yeT
U IUIAHHpYeT camocTosATesnbHO. CamocTosTenbHas paboTa CTYIEHTOB
BKJIIOYAET:

— CaMOCTOSITENIbHOE U3yYEHUE Pa3eI0B IUCLUILINHEI;

— MOJTOTOBKA K BBIIOJHEHUIO JIAOOPATOPHBIX pabOT, BBHIIOJHEHUE BBHIYHC-
JUTEIbHBIX U TpapHUuecKuX 3aJaHuil K JabopaTOpHBIM paboTam, MOJro-
TOBKY K IIPaKTUYECKUM 3aHATHUSAM, PEILICHUE UHIUBUIYaJbHBIX 33a]a4 (KOH-
TPOJIbHBIX paboT);

— BBIITOJIHEHUE JIONTOJIHUTENbHBIX MHINBUAYAIbHBIX TBOPUECKUX 3aJaHUM;
— IIOJITOTOBKY pedepaToB, COOOIIEHUH U JOKJIAI0B.

ITogroroBka Kk »5K3a-
MEHY, 3a4eTy

3ayer ciayxuT (GOpPMOIl MPOBEPKH BHIMOJHEHUS CTyIEHTaMHU JabopaTop-
HBIX ¥ KOHTPOJIbHBIX paboT, YCBOGHUS MaTepHalia MPAKTUYECKUX 3aHATHI.
DK3aMEeH MMEEeT IEeJbI0 MPOBEPHUTh M OLEHUTHh YPOBEHb TEOPETHUECKUX
3HaHUH, yMEHHE MPUMEHATh UX K PEIICHUIO MMPAKTUYECKHX 33/a4, a TaKxKe
CTETIeHb OBJIAJICHHUS NPAKTUYCCKUMH YMEHHSIMH W HaBBIKAMH B O0BEMeE
TpeOOBaHUHN YUEOHBIX TPOTPAMM.

[ToaroToBka K 9K3aMeHy IpelIojiaraeT H3y4eHHWe KOHCIIEKTOB JIEKIUH,
PEKOMEHYeMOH JIUTepaTyphl U APYTUX UCTOUHUKOB, IOBTOPEHUE MaTepHU-
aJIOB MPAKTUYECKUX 3aHITUI
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K »Kk3aMeHy mOIyCKarOTCS CTYICHTHI, BBITIOJHHUBIINE BCE TPEOOBAHUS
yueOHOM MpOorpaMMbl MO JAAaHHOW AHUCHUIUIMHE (1abopaTopHbIE PabOTHI,
JIOMAIIHAE W TECTOBBIC 3aJ]aHHs, KOHTPOJIbHBIC pabOThI), TMPEAYCMOTPEH-
HBIC B TEKYIIEM CEMECTPE.

8. UndopmanoHHbIe TEXHOJIOTHH, UCNIOJb3yeMble MPHU OCYHIECTBIEHHMH 00pPa30oBaTe/b-
HOI0 mpolecca Mo JUCHHUILINHE, BKJIOYAs NepedyeHb MPOrpaMMHOro odecneyeHuss 4 uHgop-
MAIHOHHBIX CIIPABOYHBIX CHCTEM (ITPH HEOOXOAMMOCTH)

Tema (pazaen) AUCITUTUTMHBI

OO0pa3zoBareibHbIe U
UH(POPMALMOHHBIE TEXHOJIOTHH

[Tepe4yeHb MpoOrpaMMHOTO
obecrieyeHus: ¥ nH(opMaIu-
OHHBIX CHPABOYHbBIX CHCTEM

Pa3zgen 1. Beeaenue.

Jlexuuu, nabopatopHble 3aHs-
THUS, KOJUIOKBHYM, CaMOCTOS-
TeJbHAs paboTa CTYJJCHTOB

OBbC PITMVY

Pa3zgen 2. ®uznueckue ocHO-
BbI MEXaHHUKH.

Jlekyu, nabopaTOpHBIC 3aHs-
THS, OTYET MO JabopaTOpHOMU
pabore (He MeHee 4), IPAKTHU-
YECKUE 3aHATHS, TPAKTUICCKUE
3ajaHus, coOeceloBaHHe, Te-
CTUPOBaHUE, KOHTPOJbHAS pa-
0oTa, camocTosATeNIbHAs padboTa
CTYJICHTOB

OBC PITMY h

Pazpen 3. MoaexkyaspHas
¢pu3nka U TepMOAMHAMHUKA

Jlekuu, nabopaTOpHbBIC 3aHs-
THSI, OTYET MO JabopaTOpHOMU
pabote (He MeHee 4), IPAKTHU-
YECKUE 3aHATHS, TPAKTUICCKUE
3ajaHus, coOeceloBaHHe, Te-
CTUPOBaHUE, KOHTPOJbHAS pa-
0oTa, caMocTosiTeNnbHas paboTa
CTYJICHTOB

OBbC PITMY

Pa3znen 4. JdiaekTpuyecTBo M
MAarHeTusm

Jlexknuu, nabOpaTOpPHBIC 3aHs-
TUS, OTYET MO JabopaTOpHOU
pabote (He MeHee 4), MpaKTHu-
YCCKHE 3aHATHA, ITPAKTUICCKUC
3aJaHus, coOeceqoBaHUE, Te-
CTHpPOBaHUE, KOHTPOJIbHAS pa-
6oTa, caMocTosiTeNbHas paboTa
CTYZCHTOB

9BC PITMY

Pasznen 5. Koaedanus u BoJI-
HbI

Jleknuu, naboOpaTOpHBIC 3aHs-
TUSI, OTYET MO JabopaTOpHOU
pabote (He MeHee 4), MpakKTu-
YCCKHE 3aHATHA, IPAKTUYCCKUC
3aJaHus, coOeceqoBaHUE, Te-
CTHpPOBaHWE, KOHTPOJIbHAS pa-
0oTa, caMocTosiTeNbHAs paboTa
CTYZICHTOB

9BC PITMY

Pa3znen 6. BosiHoBasi onTHKa.
OcCHOBBI KBAaHTOBOH (PU3NKH

Jlexmu, nmabGopaTopHBIE 3aHs-
THs, OTYET MO JIAOOpATOPHOM
pabote (He MeHee 4), IPaKTH-
YeCcKHe 3aHATUS, TPAKTUIECKUE
3ajJaHusa, coOecegoBaHue, Te-
CTUPOBaHUE, KOHTPOIbHAS pa-

OBC PITMVY
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0oTa, camocTosATeNbHas padboTa
CTYJICHTOB

Paznen 7. ®usmka aroma. | Jlekiuu, naboparopueie 3ans- | ObC PITMVY
DJieMeHThI siIepHOil (U3MKHU | THS, OTYET MO J1a0OPATOPHOM
H (PM3UKH JIeMeHTaApPHBIX Ya- | pabote (He MeHee 4), MPAKTU-
CTHII. YECKHUE 3aHSTHS, TPAKTHYCCKUE
3ajaHusi, cobeceloBaHUE, Te-
CTUPOBaHUE, KOHTPOJbHAS pa-
6ota, caMmocTosiTeNbHas paboTa
CTYJICHTOB

9. MaTepnaﬂbno-TexnnquRoe o0ecrneyeHue AUCHHUIIIIMHBI

1. YueOusie maboparopuu mo paszzesaM Kypca QU3uKu:

1.1 JJaGopaTopust MEXaHUKU U MOJIEKYJISIpHOU (pU3UKH,

1.2. JlTabopatopusi 3J€KTpUUYECTBA U MarHETU3Ma,

1.3. JJaboparopusi ONTUKH U SIIEPHON PUBUKHU;
2. CrangapTHO 00OpYyIOBaHHbBIE JIEKIIMOHHBIE aynuTopuu. KommbroTep anis jge-
MOHCTPALIMH MPE3EHTALMI C UCTIOIB30BaHUEM MTPOECKIIMOHHOTO 000pYA0BaHMUS;

3. MynbTuMenuifHas TEXHUKA U MPE3CHTAIIIH.

4. OnexktpoHHO-O0MOMMoTeuHast cucteMa PITMY https://bibliotech.esstu.ru
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JIner usmenenuit
PaccmoTpeHo 1 pekoMeHJ0BaHO K MCIIONB30BaHUIO B yueOHOM mporiecce Ha 2020-2021
yueOHblIii roj 6e3 uamenenuit. [Iporokon 3acenanus kadeaps! ¢puzuku ot 02.09.2020 Ne 1



