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1. llean ocBoeHMSI AMCHMIIJINHbI

[lenbto OCBOCHMS TUCHUILUIMHBI «PU3UKaA» SBIAETCS POPMHUPOBAHUE Y CTY-
JICHTOB COBPEMEHHOTO TPEACTABICHHUS O (DM3UYECKON KapTUHE MHpPA, CO3aHUE
0a3bl 3HAHUN JI1 U3YyYEHUS CIEUUATIbHBIX TUCUHUILIINH, HABBIKOB MCIOJIb30BaHUS
OCHOBHBIX 3aKOHOB (DM3WKH B TOCJIEAYIOIIEH MPoheCcCHOHATBHONU ACATEIHHOCTH.
OCHOBHBIMM 33Jja4yaMy AUCUUIUIMHBI «DHU3MKa» SBISIOTCSA: U3YYEHHUE 3aKOHOB
OKpPYXaIOIlEro MUpa B MX B3aMMOCBS3H; OBJaJieHHE (DyHIaMEHTaIbHBIMU MPHUH-
UIIAaMU W METOJaMHU pElIeHUs HayYHO-TeXHUYECKUX 3a/ad; (OpMUPOBAHUE
HABBIKOB IO MPUMEHEHHUIO MOJIOKEHUN (PYH/IaMEHTAIbHON (DPU3UKU K TPAMOTHOMY
HAYyYHOMY aHaJIU3y CUTYallMHi, C KOTOPBIMU MPUXOJUTCS CTAJKUBATHCSA BBIITYCKHHU-
KY; OCBOCHHE OCHOBHBIX (PU3MUECKUX TEOPHI, MO3BOJISIONINX OMUCATH SIBIICHUS B
IpUpPOJE, U TPEAESIOB MPUMEHUMOCTH 3TUX TEOpHM s peuieHusi mpodeccuo-
HaJIbHBIX 33/1a4; (POPMHUPOBAHUE y CTYACHTOB OCHOB €CTECTBEHHOHAYYHOU KapTH-
Hbl MHpa; O3HAKOMJICHHE CTYJICHTOB C UCTOPUEH U JIOTUKOW Pa3BUTUS (PUUKHU U
OCHOBHBIX €€ OTKPBITHH.

JucumminHa u3y4aeTcss BCEMU CTYJEHTaMH, OOy4arolUMHKCS IO TporpaMmMme

MOATOTOBKHU OaKaJlaBpOB Ha OKEAHOJIOTHYECKOM (haKyJIbTeTe.

2. MecTo AMCUUIIMHBI B CTPYKTYPe OCHOBHOI npodeccuoHanbHOI 00pa3oBaTe/bHOI
NPOrpaMMblI

VYuebnas nucrumnauna «®uszukay (mmdp b1.6.07) peanusyercs B pamkax 6a-
30601 yacmu bnoxa 1 "]Jluctuniauubel (MOIyH)" MporpaMMbl MOJATOTOBKU Oaka-
naBpa. JlucuuruimHa sSBIsSieTCA 00s3aTeIbHOMN JIJIsl U3y4YeHUs CTYJEeHTaMH, BHE 3a-
BHCHMOCTH OT OCBaWBAcMOro MpOoUIs IPOrpaMMbI IIOATOTOBKH OakajiaBpa.

VYuebnas gucrumumHa «®dusukay O0asupyeTcss Ha Y4EOHBIX TUCIUTUIMHAX,

IIPUBCACHHBIX B Ta6J'II/II_[e.



ObecneunBaromye Bxoanble TpeboBanus

y4eOHBIC TUCITU-

3HAaTb YMETbH BJIAACTH
TIJITMHBI

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

HNPUPOJIHBIX IPOIIeC-
COB

HaBbIKaMU pabOTHI C U3Me-
pUTEIBHBIMH ITPpUOOpaAMU U
IIPOBEACHUS U3MEPEHUN

dusuka

OCHOBHBIC MaT€Ma-
TUYECKHUE TMOHATUS U
(akThl, 103BOJISIIO-
1€ TPOU3BOIUTH
npeoOpa3oBaHusl,
BBIUMCJICHHUS], PeIlie- | BBIIOJIHSAThH PacyeThl
Marematuka HHUA ypaBHCHI/Iﬁ " HE- W BBIYUCIICHUSA IIPU
pPaBEHCTB, anre0pan- | pelIeHUuu 3a1au
YCCKHEC U TPUT'OHO-
MeTpUYecKue QpyHK-
oy, MMOHATHUEC ITPOU3-
BOJIHOM M MHTErpasa

byHKIUN

HaBbIKaMH pabOThI Ha
KaJbKYJISTOpE

JMucnnmmnaa «®Puzukay 11 npoduias noarotoBku «llojspHas meTeoposao-
TSl ¥ KJIMMAaTOJIOTHS» SBJIsIETCS 0a30BOM 111 OCBOEHHMS auciMInIne: «Dusnka at-
Mochepb», «Puznka okeaHay, «OU3MKa BOJ CyIIN», « IICKTPOTEXHUKA U IJICK-
TpOHUKa», «MeToAbl U CpPeACTBA TUIPOMETEOPOJIOTUUECKUX H3MEpeHUy, «['ui-
pomexanukay, «['eopusuka», «MexaHuka KUIKOCTU U Tazayn, «Kocmuueckas me-
TEOPOJIOTHS», «ABHALIMOHHAS METEOPOJIOTH», «[ MaApoAMHAMUYECKOE MOJEIHUPO-
BaHME aTMoC(epHBIX mporeccoB», «OcoOeHHOCTH aTMOCHEPHON MUPKYIISIIIUN
ApkTUKU U AHTapKTUKW», «CIyTHUKOBBIC HAOMIOICHUS OMACHBIX SBJICHUM TOTO-
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3. Komnerenuuu ody4yaromerocs, popmMupyembie B pe3yJbTaTe 0CBOCHHS THCUUIIIMHBI

[Ipouiecc mM3yyeHus: AUCHUILUIMHBI HamNpaBlieH Ha (GOpPMHUpPOBAHUE Clie-

OYIOIINX KOMIIETECHIINM:

Kon Komnerenuus
KOMIIeTeHIIUH
OIIK-1 CIIOCOOHOCTB IPE/ICTaBUTh COBPEMEHHYIO KAPTUHY MHUpaA HA OCHOBE 3Ha-

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

OIIK-2 CIIOCOOHOCTH K MPOBEACHHUIO U3MEPEHHI M HaOII0JeHUI, COCTaBICHUIO
OIHMCAHUsS MTPOBOJMMBIX HCCIIETOBAHUH, TIOJTOTOBKE JAHHBIX ISl COCTaBJIC-
HUsl 0030pOB, OTYETOB M HAYYHBIX ITYOJUKAIMH, COCTABJICHUIO OTYETA II0
BBIIIOJIHEHHOMY 3a/IaHUIO0, YYaCTUIO U BHEAPEHHUIO PE3YJIbTATOB HCCIIEAOBA-
HUH U pa3pabOTOK

OIIK-3 CIIOCOOHOCThH aHAJIU3UPOBATh U MHTEPIIPETUPOBATH JaHHbIE HATYPHBIX U
71a00paTOPHBIX HAOII0IEHUH, TEOPETUYECKUX PACU€TOB U MOAEIMPOBAHHUS

B pesynbrare ocBOCHHSI KOMIETEHIIMI B paMKax JTUCHUILTHHBI «Du3nkay o0yya-
IOIIUNCS M0JI7KE€H 3HATD!

— OCHOBHBIC (DM3MUYECKHE SBIICHWS M OCHOBHBIC 3aKOHBI (DM3WKHW; TPAHUIBI UX
MPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B BAXXHEHIIINX MPAKTUYECKUX MPUIIOKECHUSX;

— OCHOBHBIC (pM3UUYECKHUE BEIMYUHBI U (PU3NUECKUE KOHCTAHTHI, UX OMPE/CIICHHE,
CMBICII, CIOCOOBI U €TUHUIIBI KX U3MEPECHUSI

— OCHOBHBIC TOHSATHSA, 3aKOHBI M MOJIETTH MEXaHUKHU, TEPMOJMHAMHUKHU, TEOPUU
BOJTH, TUAPOJNHAMUKH, TYpPOYJICHTHOCTH B JKHUIKOCTSX; AJIEKTPOMArHUTHOTO H3JTY-
YEHUS; DJIIEKTPOMArHeTU3Ma, ONTUKHA U aTOMHOUN (PU3UKH;

— ¢hyHIaMEHTaNBbHBIC (PU3UIECKUE OTBITHI M UX POJIb B PA3BUTHH HAYKH,

— Ha3HAYCHWE W MPUHIIUIIBI JEHCTBUSA BAXKHEUIINX (HU3HUUECKUX TPUOOPOB.

bakanaBp nomKeH yMeTh:

— MUCTOJIKOBBIBATh CMBICI (PU3NUYECKHUX BEITUYMH W ITOHSATH;

— 3aMUChIBATh ypaBHEHUS i pusndeckux BeanunH B cucteme CU;

— pelaTh TUMOBBIC pACYCTHBIC 3a/1a4H;

— OOBSCHUTH OCHOBHBIC HAOJIOJJaEMbIC TIPUPOJHBIC U TECXHOTCHHBIC SIBICHHS M
s dexTrl ¢ mo3unuii GyHIaMEHTATBHBIX (U3UYECKUX B3aUMOJICHCTBUN;

— paboTtath ¢ mpudbopaMu U 000pyJTOBaHHEM COBPEMEHHOU (puinueckoit jgabopa-
TOpUH;

— WCIOJIb30BaTh PA3JIMYHbIE METOMUKU (U3MYECKUX H3MEpPEeHUil U 00paboTKu
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IKCIIEPUMEHTATBLHBIX JaHHBIX;

— HCIOJB30BaTh METO/BI aJICKBATHOTO (PM3UUYECKOTO M MATEMAaTHYECKOTO MOje-
JUPOBAHUS, & TAKKE€ NMPUMEHATh METOIbl (PU3UKO-MAaTEMATHUECKOTO aHaliu3a K pe-
IICHUIO0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUYECKHUX TTPOOIIEM.

bakanaBp nomKkeH BJaaJeTh HABBIKAMM:

— HWCIOJIb30BaHUsI OCHOBHBIX 00IIe(pH3NUEeCKNX 3aKOHOB W MPHUHIIUIIOB B BaK-
HEUIINX MPAKTUYECKUX MPIIOKCHUSX;

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

— TIPaBUJILHOM JKCIUIyaTalli OCHOBHBIX MPUOOPOB U 00OpPYIAOBaHHUS COBPEMEH-
HOU (u3nueckoi Jabopatopuu;

— 00pabOTKM ¥ HHTEPIIPETUPOBAHUS PE3YIHTATOB KCIIEPHUMEHTA,

— HCIIOJIb30BAaHUS METOJIOB (PU3NYECKOTO MOJICIUPOBAHUS B WHKEHEPHOU IMpaK-

THKC.

Hepeqeﬂb IVIAHUPYEMBIX Pe3yjJabTaTOB Oﬁy‘IEHI/IH AUCHHUIIJINHE, COOTHECCHHbIX C IIJIAHH-

pyemMbiMH pe3yibTaramu ocsoenus OIIOII

OIIK-1: cmocoOHOCTH NPEACTABUTH COBPEMEHHYI0 KAPTHHY MMPA HAa OCHOBE 3HAHHUI OC-
HOBHBIX I10JI0K€HMIi, 3aKOHOB M METO/10B €CTECTBEHHBIX HAYK, (PM3MKHM M MaTeMaTUKH
3HaTh:

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

OTpeJieNIeHUe, CMBICI, CIIOCOOBI U €UHHIIBI UX U3MEPEHNUS;
YpoBens 2 CYITHOCTb (DU3MYECKUX SIBJICHUH 1 ONMMCHIBAIOUINX UX 3aKOHOB;
Yposens 3 (GbyHIaMeHTallbHbIE 3aKOHBI MPUPOJBl U OCHOBHbIE (PHU3HUECKUE 3aKO-
Hbl B 00JIaCTH MEXaHUKH, TEPMOAMHAMMKH, HIEKTPUUYECTBA U MarHeTu3ma,
ONTUKU M aTOMHOM (PUBHKH.
Ymersb:

Yposens | pelaTh TUIIOBBIE PACYETHBIC 3a/1a4H;

YpoBeHs 2 CaMOCTOSITEJIbHO PaboTaTh ¢ y4eOHOW U HAyYHOU JIUTEpaTypoH;

VYposens 3 OOBSICHUTH OCHOBHbIE HaOJIOJaeMble MPUPOAHBIE U TEXHOTCHHbIE SIB-

JeHus U 3PPEKTH ¢ MO3ULUN PyHAAMEHTATBHBIX (PU3MUYECKUX B3aUMOICH-
CTBHH.
Baajgern:
Yposens 1 OCHOBHBIMHM METOJIAMU U IPUEMaMU peleHust GU3NYeCcKuX 3a/1ay;
Yposens 2 HaBbIKAMHU CaMOCTOSATEIbHONW paboThl ¢ MHPOPMAIIMOHHBIMHU pecypca-
MU;

Yposens 3 HaBbIKaMU MPAKTUYECKOT0 MPUMEHEHUS 3aKOHOB (PU3UKH.

OIIK-2: cnnocoO0HOCTH K NMPOBEICHUI0O U3MEPeHUil U HA0JII0AeHUIl, COCTABJICHUIO ONH-
CaHUsl NPOBOAUMBIX MCCJIeJ0BAHUI, MOATOTOBKE JAHHBIX /IJIf COCTaBJIEHUs] 0030pPOB, O0TYe-
TOB M HAYYHBIX Iy0JIHKALU, COCTABJICHUIO 0TYETA M0 BHINOJHECHHOMY 331aHHIO0, Y9aCTHIO
U BHEJIPEHHMIO Pe3y/IbTAaTOB HCCJIeI0BAHMI U pa3padoToK




3HaTh:

VYposens 1 XOJ BBIITOJTHEHUS TaO0paTOPHO paboThI, crtocoObl 00paboTKu U (op-
MBI [TPEICTABIICHMS IOTYYECHHBIX PE3YJIbTATOB;

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

Yposens 3 OCHOBHBIE METO/IbI ¥ IPUEMBI TPOBEACHUS (PU3NIECKOTO IKCIIEPUMEH-
Ta, c10c00bl 00Pa0OTKH FIKCIEPUMEHTAIbHBIX JAHHBIX;

YMerh:

VYposens | TE€XHUYECKU I'PAaMOTHO BBIIIOJIHATh (PU3HUECKHUI IKCIIEPUMEHT;

NPUMEHATH (PU3MYECKHE 3aKOHBI K PEHICHHUIO 33]1ay;
Yposens 2 IPOBOJUTH OLIEHKY MOTPEIIHOCTH M3MEPEHUH, MPaBUWIBHO OPOPMUTH

OTYeT 110 JJA0OPATOPHO pabore;
MPABUIILHO ODOPMHUTH perieHue GU3NISCKOM 3a/1a4H,

VYposens 3 OOBSACHATH OCHOBHBIE pE3YyNbTaThl (PU3UUYECKOTO HKCIEPHUMEHTA,
000011aTh pe3yNIbTATHI B BUJIC BEIBOJIOB,

Baagern:

Yposens | OCHOBHBIMH NPHEMaMHU 00pabOTKH SKCIIEPUMEHTAIBHBIX JAaHHBIX;
YpoBeHsb 2 HaBbIKAMU I10 COCTABJICHHUIO OTYETOB O IPOBOJIUMBIX UCCIIEOBAHUIX;
Yposens 3 croco0amy M3JIOKEHUST MHPOPMAIIMK TIOCPEICTBOM YCTHOH M THCH-

MEHHOUW peuH;

OIIK-3: cnoco0HOCTh AaHAJIU3UPOBATH M HHTEPNPETUPOBATH JAHHbIE HATYPHBIX U Jia-
0OpaTOPHBIX HAOJIIOEHUI, TEOPETHYECKUX PACYETOB U MOIeJIMPOBAHUS

3HaTh:

VYposens 1 OCHOBHBIE HCTOYHHKHA HHGOpMAIMHM 10 IUCHUIUIMHE: YYeOHUKH,
CIPAaBOYHUKH, HAYYHYIO JIUTEPATYPY;

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

Yposens 3 OOBSACHATh OCHOBHBIE pE3YyNbTaThl (PU3UUECKOTO HKCIEPHUMEHTA,

0606IH21TL PE3ylIbTaThl B BUAEC BHIBOJIOB,
MPUMCHATH (1)I/ISI/I‘ICCKI/IG 3aKOHBI K aHaJIU3y HanOojee BaXKHBIX JaCT-
HBIX CJIY4aCB U HpOCTCfII.HPIX 3aaay,

Ymersn:
VYposens 1 aHAJIM3MPOBAaTh M CHCTEMAaTU3UPOBAThb MAaTe€pUasl JIEKLUHU, BBIIEIATH
[JIaBHOE U 3aHOCUTH B TETPa/b, I€J1aTh BBIBOJIBI 110 JIEKIIUH;
pelaTh TUIIOBBIE PACUETHBIE 3aa4N;
pabortarh ¢ nmpubopamMu U 000PYJOBAaHUEM COBPEMEHHOUN (HU3UUECKOM
n1abopaTopuu;
Yposens 2 CaMOCTOSITENIbHO padoTaTh ¢ yueOHOW U Hay4yHOU JuTepaTypoil (Haxo-
JUTh B IEYaTHBIX U IEKTPOHHBIX M3/IaHUSAX, NHTEPHETE U IPYIMX HUCTOY-
HUKaX MaTepuai o TeMe Jokiaaa, pedepara, KOHTPOIHLHOM pabOTHI);
Yposens 3 OOBSICHUTH OCHOBHBIE HaOJIOJaeMble MPUPOAHBIE U TEXHOTCHHbIE SB-
JeHus U 3PPEKTH ¢ MO3ULUN PyHAAMEHTATBHBIX (PU3MUECKUX B3aUMOIEH-
CTBHH.
Baajgern:
VYposens | HaBbIKaMU HCIIOJIb30BaHUS MOJIYyYEeHHONH MHGOpPMAIUU MpU MOJATOTOB-
K€ K c/1adye sK3aMeHa, BoinonHenus KP, s nanucanus pedepatos,
Yposens 2 HaBBIKAMH MPABWJILHON KCIUTyaTalldd OCHOBHBIX MPUOOPOB M 000pY-
JIOBaHUSI COBpEeMEHHOHN (u3ndecKoil 1abopaTopuu;
Yposens 3 HaBbIKAMU aHAJIM3a U MHTEPIPETUPOBAHUS PE3YJIbTATOB IKCIIEPUMEH-

TAJIBHBIX U TCOPCTUYCCKUX HCCHCHOB&HHﬁ;




CooTBeTcTBHE YPOBHEH 0CBOCHHMS KOMIIETCHIINH IVIAHUPYEMbIM

pe3yJbTaTaM o0y4eHHUsl H KPUTePUSIM UX OLleHHBAHUSI

Oran OcCHOBHBIE TPU3HAKH MTPOSIBICHHS KOMIICTEHIMHU (JECKPHUIITOPHOE ONUCAHUE YPOBHS)
(YypoBeHb) 1. 2. 3. 4. 5.
OCBOEHHUS
KOMIETEHIHH
1260 ODHEHTH CnocoGeH BbIeNTh oc- | Branmeer ocHOBHEIME HaBBI- | CriocoGeH maThb co0-
P PY" | osHble nnen TEKCTa, pa- | KaMH pabOTHI C HCTOYHHUKA- | CTBEHHYIO KPHTHUYECKYIO
HE BIAJIeET | €TCs B TEPMUHOIIO- . .
0oTaeT c KPUTHIECKOH | MH M KPUTHUECKOH JINTepa- |  OIEHKY H3ydaeMOro
THH U COJIEP>KaHUT M N
JMTeparypoi 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
HOBHBIE HJIEU CBSI3M C IPYTMMH HPOIiecca- | MEHHBIMU IPOOIeMaMu
MH
3HaeT ocHOBHEIE paboune | [loHMMaer cnermguky oc- Crioco0OeH BEIIEIHUTD
He snaer | AOMyCKaeT rpyOble | KaTeropyH, OTHAKO HE | HOBHBIX pa0OUYMX KaTerOpuil | XapaKTepHBIH aBTOPCKUH
OLINOKH OPHEHTHPYETCS B UX CIIe- TOJXOJ
nduke
Brnaneer npuemamu norc- | CBoOoagHO m3naraet Mare- | CrmocoOeH cpaBHUBAThH
IUIOXO OPHEHTUPY- | Ka ¥ CUCTEMATH3alluM, HO | pHaj, OJHAKO HE IEMOH- | KOHIIEIIINH, apTyMEHTH-
HE BIIAJICET | €TCS B TEPMUHOJIO- | HE CIIOCOOCH CBOOOJHO | CTpUpYET HaBBIKOB CpaBHE- | POBAHHO HM3JIaraeT Mare-
THH H COJIep)KaHUI H3JI0KHUTH MaTepuai HUSI OCHOBHBIX HJIeH M KOH- puan
HEIIHH
VYposens 2 BBUIEIISET OCHOB Belnenser KOHKpeTHYIO Croco6eH BBIAEIUTD U ApryMeHTHpOBaHHO
(GasoBbilit) mpoOeMy, OIHAKO U3- CpaBHUTH KOHLENIHH, HO IIPOBOJUT CPaBHEHUE
HE yMeeT HBIE UJIeH, HO HE . N
BT IpoGIIEM JIMIIHE YIPOIIAET €€  |HCIBITHIBAET CIOKHOCTH C MX | KOHIIETIIUH 110 3aJaHHOI
P MIPaKTUYECKON MPUBSI3KOM npobieMaTHKe
MOJKeT U3JI0)KHTh OCHOB- | 3HAaeT OCHOBHBIE OTIIHUHS CnocoOeH BBIICIUTH
He 3HAeT JIOIYCKaeT MHOTO | HbIe pabo4ne KaTeropuu KOHIICTIIMI B 3aJaHHOH | criennduKy KOHIeNIHH
Q1117 (0] 3 poOJIeMHOM 00IacTH B 3a/IaHHO# TPOOIEMHOI
obmacti
B o0mux uepTax moHu- Buaur ucTodHNKH COBpe- CrniocobeH TpaMOTHO
opuenTHpyeTes 5 | MACT OCHOBHYIO HIEIO, MEHHBIX IPOOJIeM B 33/1aH- | 0OOCHOBATH COOCTBEH-
P Py OJIHAaKO IIJIOXO CBA3bIBA- | HOM oOnacTv aHanm3a, Bia- | HyIO HO3HIUIO OTHOCH-
HE BIIaJIeET | TEPMHHOJOTHH 1 N
COTepIKAHHI €T ee C CYLIECTBYIOIEeH | AeeT MOJX0AaMH K UX pellle- | TeIbHO PELICHHUs COBpe-
P IpOOJIeMaTHKOH HUIO MEHHBIX ITPO0OJIEM B 3a-
JIAaHHOM 00J1acTH
MoKeT MOHSTH MPAKTH- BeisBisier ocHOBaHuA 3a- | CBOOOJHO OpUEHTUPYET-
YecKoe Ha3HAuYCHHE OC- JAHHOH 00JIaCTH aHaNM3a, | CS B 3aJaHHOI 00IacTH
VposeHs 3 BBIZICJISIET OCHOB- .
- HOBHOW HJIeH, HO 3aTPyA- | MOHMMAET ee MpaKTHIecKyto | aHanm3a. [loanMaer ee
(IPOJIBUHYTBIIA) HBIC UJICU, HO HE
HE yMeeT BT X B DA3BH HSIETCSI BBISIBHTH €€ OCHO- | IIEHHOCTb, OHAKO UCIIBITHI- | OCHOBAHWUS U yMEeT
- p BaHUSA BAeT 3aTPY/JHEHNS B OTNCA- | BBIICIHTH IIPAKTUUECKOE
HHH CJIO)KHBIX OOBEKTOB | 3HaueHHE 3aJJaHHOU 00-
aHanmsa JIacTH
Cnoco0eH M3JI0KHTh OC- | 3HAaeT OCHOBHOE COJEep- MoskeT ath KpUTH-
JIOITyCKaeT OMHNOKH N
o eineermy | FOBHOS COASPIKAHNE Co- JKaHHE COBPEMEHHBIX YeCKUH aHaII3 CO-
HE 3HaeT a%oqeﬁ oGnaACTH BPEMEHHBIX HAyYHBIX |HAYYHBIX HIEH B paboueil | BpeMeHHBIM Ipobite-
p AHAI3a nzei B paboueit obmactu | 00IacTH aHANMN3A, CIIOCO- MaM B 33/[aHHOI
aHaNm3a O€H MX COIIOCTaBUTh 00acTi aHanm3a

Kputepuu onenku pesynpratoB o0yuenus maucuumuinae ®U3UKA npu mosene-

HUU TEKYIIEro KOHTPOJISI YCIEBAEMOCTH M MPOMEXKYTOUHOW aTTecTaluu o0yuaro-

IIUXCSI TPUBEACHBI B TPHIOKEHUH K Yy4deOHOW mporpamme «DoHA OIEHOYHBIX

cpeact no aucuuruimHe OU3NKA»

4. CTpyKTypa u coaep:KaHue TUCHHUILINHBI

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



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

O0BLEM THCHUILINHBI

Bcero yacos

Ounas
(dhopma oOyueHus

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

B TOM YHCIIE:

JIEKIUHU 84

nabopaTopHbIe PaOOTHI 56

MPAKTHYECKHUE 3aHATUS 42
CamocrositeabHas padora (CPC) — Bcero: 286
Buja npoMexyTouHO# aTTecCTALMH JK3aMeH

4.1. CTpyKTypa JMCHHILIHHBI

Ounoe o0yuenue (2019 rox nadopa).

Ne Pa3zpnen u Ttema ( Buawbl yueOHoii pa- | ®opmbl Tekyule- | 3anatusa B | Dopmu-
n/n JUCHUILINHBI e 00TBbI, B T.4Y. ro aKTHBHOH | pyemble
M CAMOCTOfITEJIbHAsI | KOHTPOJISI ycIe- " KOMIIe-
¢ paboTa cTy/l1€eHTOB, BaeMOCTH HHTEpPaK- | TeHIUH
(v qac. THUBHOM
T (popme, yac.
p Je | Jla Ca
KL | 00- | Mo
UM | paTr | CT.
A pa-
IIp | 0o-
ak- | Ta
™
4.
1 2 3| 4 5 6 7 8 9
1 Pa3nen 1. BBenenne. |1 |2 2/0 18 KOJUTOKBHYM 3 OIlK-1,
OI1K-2,

2 Paznen 2. ®usmye-| |18 12/8 |40
CKHEe OCHOBBI MeXa-

HHUKH.

2.1 |Tema 2.1 Kunemaruka|l |14 12/6 |30 CobecenoBanue, 15 OIIK-1,
U JMHAMHUKA MaTepu- [IPAKTUYECKUE OIIK-2,
QIBHON TOYKH U TBEp- 3aJjaHusl, OTYETHI OIIK-3
noro Ttena. JBmkeHue mo  jabopaTtop-

B HEUHEPIHUATHHBIX HBIM pabotam,
CHUCTEMax OTcUeTa KOHTpPOJIbHAST pa-
6ota

2.2 |Tema 2.2 DOnementsi|l |4 0/2 10 KounTponbhast pa- OIlK-1,
PENATUBUCTCKOH  Me- 0ota, mpakTUye- OIIK-2,
XAaHUKH. CKHE 3aaHus OI1IK-3




3 Paznen 3. Moueky-| |16 |14/14 |66
JsApHas (u3MKa H
TEePMOIUHAMHKA
3.1 |Tema 3.1. Monekynsp-|1 |8 0/6 30 CobecenoBanue, OIIK-1,
HO-KMHETUYECKasi TEO- [IPaKTUYECKUE OIIK-2,
pUs UACAIBHOTO ra3za 3aJIaHus, KOH- OIIK-3
TpoJbHAs paboTa
3.2 |Tema 3.2. ®uszuueckue 6 14/6 |30 CobecenoBanue, 16 OIIK-1,
OCHOBBl ~ TEPMOJHHA- [IPaKTUYECKUE OIIK-2,
MUKH 3aJlaHusl, OTYETHI OIIK-3
no  jabopartop-
HBIM paboram,
KOHTpPOJIbHASI pa-
oora
3.3 |Tema 3.3. PeanbHble 2 0/2 6 CobecenoBanue OIIK-1,
raspl, OJKHIKOCTH U OIIK-2,
TBEpP/bIC TEJA OIIK-3
4 Paznen 4. Daexkrpu-| |16 12/16 |76
4eCTBO 1 MATHETH3M
Tema 4.1. Dnexrpocra-|2 |6 0/6 |30 CobecenoBanue, OIlK-1,
THKa MPAKTUYECKHUE OIIK-2,
3aJ]aHMs, KOH- OIIK-3
TpOJIbHasI pabora,
TECTOBBIC 3aaHuUs
Tema 4.2. [TocToAHHBIH 2 4/2 20 CobecenoBanue, 5 OIIK-1,
JIEKTPUYECKUI TOK [IPaKTUYECKUE OIIK-2,
3aJaHusl, OTYEThI OIIK-3
mo  jabopaTtop-
HBIM pabotam,
KOHTpPOJIbHASI pa-
oora
Tema 4.3. MarnutHoe |3 |6 4/8 20 CobecenoBanue, 9 OIIK-1,
mnoJjie MIPAKTUYECKUE OIIK-2,
3aJJaHUs, OTYEThI OIIK-3
no  jaboparop-
HBIM pabotam,
KOHTpPOJbHAsT pa-
oora
Tema 4.4. Dnekrtpo- 2 4/2 6 |CobOecenoBanue, 3 OIIK-1,
MAarHuTHOE 110JIE [IPAKTUYECKUE OIIK-2,
3aJlaHusl, OTYETHI OIIK-3
mo  jabopaTtop-
HBIM pabotam,
TECTOBBIC 3aJaHuUs
Pa3znen 5. Koseoanus| |8 2/2 36
U BOJIHBI
Tema 5.1. Mexanuue- 4 212 20 CobecenoBanue, 1 OIIK-1,
CKM€ W DJIEKTpOMar- OTYETHI MO0 J1a00- OIIK-2,
HUTHBIE KOJIeOaHUs patopHeiM  pabo- OIIK-3

TaM, KOHTPOJIbHAS
pa0oTta, mpakTH-
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YECKHEC 3aTaHUS
Tema 5.2. Vmpyrue u|4 |4 0/0 |16 CobecenoBaHnue, OIIK-1,
3JIEKTPOMArHUTHBIE MPaKTUYECKUE OIIK-2,
BOJIHBI 3a7aHus OIIK-3
Paszgen 6. BouaHoBas 16 12/0 |30
ONTHKA. OCcHOBBI
KBAHTOBOW QU3NKHU
Tema 6.1. Bomnosas|4 |6 8/0 10 CobecenoBanue, 2 OIIK-1,
OIITHKA. MPaKTUYECKUE OIIK-2,
3aJaHus, OTYCThI OIIK-3
mo  jabopartop-
HBIM  pabotam,
KOHTPOJIbHAsI pa-
00oTa, TECTOBEIE
3aaHus
Tema 6.2. Ksanrosas|4 |4 4/0 10 CobecenoBanue, 2 OIIK-1,
MpUpPOJIa AJIEKTpOMAr- MPaKTUYECKHE OIIK-2,
HUTHOT'O U3JIy4YCHUS. 3aJaHUSI, OTYETHI OIIK-3
mo  jabopartop-
HBIM pabotam,
KOHTPOJIbHAsI pa-
oora
Tema 6.3. Daementsl |4 |6 0/0 10 CobecenoBanue, OIIK-1,
KBAaHTOBON MEXAHUKHU. [IPaKTUYECKUE U OIIK-2,
TECTOBBIE  3aja- OIIK-3
HUS, KOHTPOJIbHAS
pabora
Pazgen 7. ®usmka| |8 2/0 20
aToma. DJ1eMeHThI
saepHOil (GU3UKH U
(pusuku daemeHTap-
HBIX YaCTHII.
Tema 7.1 Dnementsi|4 |6 0/0 10 CobecenoBanue, OIIK-1,
¢bu3uKu atoma MPaKTUYECKHE OIIK-2,
3aJ]aHMs, KOH- OIIK-3
TpoJbHAs paborTa,
Tema 7.2. Dnementsl |4 (2 2/0 10 CobecenoBanue, OIIK-1,
(U3UKM aTOMHOTO sIJIpa MPAKTUYECKHE OIIK-2,
U (GU3MKA DJIEMEHTap- 3aJaHusA, OTYEThI OIIK-3
HBIX YaCTHII. no  sabopatop-
HBIM pabotam,
pedepat
Hroro 84 56/42 |286 64
Hroro 468

4.2. Conep:xanue pa3iejioB AUCIHUATLTHHbI

Pasznea 1. BBenenue
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[Ipenmer ¢usuku, ero Qunocodckas TpakToBKa. MeToasl u3ydeHUsl (HU3UKH.
Kpatkue ucropuueckue cBeaenus. Beenennas kak ¢usznueckuit oobekt. Knaccuue-
CKasi U coBpeMeHHas (usuka. Ponb kypca pu3mku B cucTeMe MOATOTOBKH WH)KCHE-
POB THAPOMETEOPOJOTHUECKHUX crenranbHocTei. CTpyKTypa U 3aiauu Kypca pusu-
ku. Opranu3zanus yueOHOro mpolecca Ha kaenpe PU3nKH.

DneMeHThl TeOpHUH MorpemHocTel. Buabpl usmepeHuid (GU3NUECKUX BEIUYHMH.

Tunel morpenrHocTeit. OCHOBBI 00Pa0OTKH pe3yIbTATOB U3MEPEHUM.

Pasznea 2. Duznuyeckue 0CHOBBI MEXaHUKH

Tema 2.1 KunemaTuka v JUHAMUKA MAaTePUAJILHOM TOYKHM U TBEPOTO TeJia.
JIBH:KeHMEe B HEMHEPIHAJIbHBIX CHCTEMAX O0TCYETA

Kunemamuxa mamepuanvrou mouku u meepooco meia
MexaHnndeckoe BHKEHHE Kak Mpocrtenas (Gopma aBrkeHus matepun. Kune-

MaTHKa MOCTYINATEIbHOTO ABWKEHHS. OCHOBHBIE TTOHATUSA U BEJIMYUHBI KWHEMATUKHU:
CUCTEMA OTCUYETA, TPACKTOPHUSI, IIyTh U BEKTOP MEPEMELIEHUS, CKOPOCTh U YCKOPEHHUE,
HOPMAJIBHOE Y TAHI'€HLUHMAIBHOE YCKOPEHHUs. YPaBHEHUE IBWKCHHUSI MaTepUAIbHOU
Toukd. OCHOBHAs 3a7ja4a MEXaHUKH.

Kunemarnka BpamaTelabHOTO ABMKEHHs. ODJIEMEHTbl KMHEMAaTHKM IIOCTYIIa-
TEJIBHOTO U BPAILlATEIIbHOTO ABMXKEHUS a0COJIOTHO TBEPJOro Teia. YTOJ MOBOPOTA.
YrnoBas CKOPOCTbh, yIJIOBOE ycKOpeHUe. CBsI3b MEXKy YIVIOBBIMHU M JIMHEWHBIMH Xa-
PAKTEPUCTUKAMU JBUKEHUSL.

Junamurxa mamepuanoroti mouku u meepoozo meid

Junamuka matepuanbHoil Touku. [TonsiTus maccel u cuibl. [lonstue o ¢pyHaa-
MEHTAJIbHBIX B3aUMOJIEUCTBUAX. 3aKOHbI HbtoTOHA. CUJIbl B MEXAHUKE: CUJIA YIIPYTO-
CTH, CHJIa TPEHHUs, cuia rpaButanuu. Cuna tskectu U Bec tena. Ummynec. [loctyna-
TEJIbHOE M BpaIllaTEJIbHOE ABMKECHHS TBEPAOro Tena. MoMeHT cuibl. MOMEHT nHep-
uuu u teopema llreiinepa. IloHaTne MoMeHTa UMITyJIbCa MAaTEPUAIIBHON TOUKH. [1o-
HATHE MOMEHTA MMITyJIbCa TBEPAOTO TEJA, BPALIAIOIIETOCA BOKPYT OCH. BrIpakeHue
MOMEHTA MMITYJIbCA BPAILAIOLIETOCS TEJla Yepe3 yIVIOBYIO CKOPOCTh U MOMEHT HUHEp-
LUH.

3akonwl COXpPAaHEHUA 6 MEXAHUKE
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YpaBHEHUST ABVKECHHUSI Ul CUCTEMbI MAaTEPUAJIBHBIX TOYEK. Y PAaBHEHUE IBUKE-
HUS LIEHTPA MAcCChl CUCTEMbI. 3aKOH M3MEHEHHUS U COXPAHEHUSI MMITYJIbCa CUCTEMBI.
PeakTuBHOE IBW)KEHHE. YpaBHEHHE IBIKEHUS TEJla NEPEMEHHOW MaccChl. 3aKOHBI
WU3MEHEHUSI M COXPAaHEHHS] MOMEHTa UMITYJIbCa. 3aKOH COXPAHEHHS MOMEHTA HM-
IyJibca Bpallarouierocs tena. I 'upockon, rupockonuueckuii 3 dexr.

Pabora. MomuocTs. Kunernueckas sueprus. CBsizb MEXy U3MEHEHHEM KHHE-
TUYECKOW SHEPTuu M paboToil cuibl. KoHcepBaTUBHBIE U HEKOHCEPBATUBHBIE CHIIBI.
[loTeHnanbHas dHeprus, ee cBs3b ¢ CHIION. CBA3b MEXIY CWION M NMOTEHUUAIBHON
sHeprueid. Kunetnueckas 3Heprusi BpalllarolIerocs Tena. 3aKOH U3MEHEHUS U CoXpa-
HEHHSI DHEPIUU.

leudicenue 6 HeuHepyuaibHbIX CUCmMeMax omcuema

OOmumii MpUHUMI BBECHUS CUJI UHEPLUUU B HEMHEPLMAIBHBIE CUCTEMBI OTCUETA.
Cuiibl HHEPLUHY B CUCTEMAX, IBHXKYLIUXCS PSIMOJIUHENHO.

Bpamaromuecs: cuctemsl orcueta. LlenTpoOexnas cuna nnepuuu. Kopuonucosa
cuna uHepunu. Cuibl UHEPIMUA B CUCTEME OTCUETa, CBsA3aHHOW ¢ 3emuied. CHIbl,

I[GﬁCTBYIOHIHG Ha 9aCTUly BO3ayXa B aTMOC(bepe " Ha 9aCTHUIY BOJbI B OKCAHC.

Tema 2.2 Jy1eMeHTBI PeJIATHBHCTCKOM MEXaHUKH
Nuepuumanbapie cucteMbl oTrcyeTa. [I[pUHIMO OTHOCHUTENBHOCTH KIIACCUUYECKOM

busuku. IIpeobpazoBanus ["amumes. [locTynaTel criennabHOM TEOPUH OTHOCHTEIIb-
HocTH. [IpeobpazoBanus Jlopenna. PensituBucrckoe npeodbpazoBanue BpemeHu. [la-
pagokc yacoB. Me30HHBIN NapasoKc. PensaTHBUCTCKAas TPAKTOBKA OJTHOBPEMEHHOCTH.
PensituBrcTckoe mpeoOpa3oBaHue TPOJOJBHBIX pa3MepoB. PensaTuBUCTCKUIN 3aKOH
CJIOKEHMS CKOPOCTEN. PENSATUBUCTCKUI MHTEPBAJI, ETO HHBAPUAHTHOCTD.

[TonaTHE MacChl MOKOS, PEIATUBUCTCKOM MACChI, PEISTUBHUCTCKOTO HMMITYJIbCA.
OCHOBHOI 3aKOH TUHAMUKH B PEIATUBUCTCKOMN (popMe Kak 0000IIeHHE PEe3yIbTaTOB
oneiTa. [ToHATHE PENATUBUCTCKOMN ITOJHOM DHEPIUM, DHEPIUHU MOKOs, KHWHETUYECKON
SHEpruu. BrIpakeHUss KUHETUYECKOW SHEPTUU JJIsl PEATUBUCTCKUX U MaJIbIX CKOPO-
cteil. CBsi3b MEXy MOJIHOM 3HEPTUEH, SHEPTUEHN MOKOSI U UMITYJIbCOM Teja. 3aKOHbI

COXPaHEHMS B MEXAHHUKE — KAK OTPAKEHUE CUMMETPHUH MPOCTPAHCTBA U BPEMEHH.
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Pasznen 3. MoJuiekyasipHas (ctaTucTu4deckasi) pu3nka 1 TEPMOJAMHAMHUKA

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

Jexys. MoneKkyasipHO-KHHETHYeCKasi TPAKTOBKA TeMIIepaTyphbl U AaBieHus raza. Oc-
HOBHOE YpPaBHEHHE MOJEKYJSIPHO-KMHETUYECKOW TEOpHUM raza. YpaBHEHHUE COCTOS-
HUS U1€aJIbHOTO Ta3a U CMECH T'a30B.

Pacnipenenenre MojeKysl MO MOIYJIIO CKOPOCTH (pacmpeneneHue Makceiia).
Oyukius MakcBesia. 3aBUCHUMOCTh pachnpenenieHuss MakcBemsia OT poja rasa u
temneparypbl. Cpenssas apudmMerndeckas, CpeHss KBaApaTuyHas 1 Hanboee Bepo-
ATHasl CKOpOCTH MoJiekyJ. Pacnipenenenue MakcBemnna-bonbliMana.

Pacrmipenenenne Momekyn B 1ojie BHEIIHEW CHIIbL. Pacmpenenenrne KOHIICHTpaIiu
MOJIEKYJI, TUIOTHOCTH ¥ JABJICHMS ra3a B MOJI€ CHIIBI TSDKECTH MPHU MOCTOSTHHON TeM-
nepartype rasa. bapomerpuyeckas popmya.

OddexTuBHOE ceueHne mMoliekys. CpeaHee Yuciio CTOJKHOBEHUN U CpeaHsis 1JIH-
Ha cBOOOIHOTO npolera Mosekysl. [lonstue pusnueckoro Bakyyma.

[Ipoueccel nepenoca B raszax. Ilpouecc TemnonpoBOJHOCTH, ypaBHEHUE TEIIO-
npoBogHocTH. Ilponecc auddysuu, ypaBHenue muddysuu. BHyTpeHHee TpeHue
(BSI3KOCTH), YpaBHEHHUE BHYTPEHHEro TpeHus. Brruncinenus kodpuimeHToB Terio-

MPOBOJHOCTH, TU(DPY3UH U BA3KOCTH ra3oB, CBSI3b MEKIY KOIPPUIIMEHTAMHU.

Tema 3.2 ®uznuyecKkue 0OCHOBBI TEPMOAUHAMMKH
BHyTpeHHHSI DHEPrust UACaJIbHOIO ra3a, €€ 3aBUCUMOCTb OT TEMIIEPATyphl U YHC-

Jla CTETeHe CBOOOIbI MOJIEKYJ. 3aKOH O PAaBHOMEPHOM PACTIPEICTICHUH SHEPTUH TI0
CTerneHsiM cB0OObI. TemioeMKoCTh ueanbHOTO raza. YpaBHeHue Maiiepa. PaGota
rasa Mpu U3MEHEHUH ero oobema. [lepBriii 3aKOH TEPMOJMHAMHUKN U €T0 MPUMEHE-
HHE K U30ITpOLECCaM.

Btopoii 3akon Tepmogunamuku. O6paTumbie U HeoOpaTuMbie mporecchl. Kpyro-
BbIe Tiporiecchl. [ukn Kapuo. Temnopsie nurarenu. KosdgduuueHT noae3Horo aei-
CcTBUs TeruioBoM MamuHbl. [loHstue sHtanbnuu. [loHstue suTponuu. Cratuctude-

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

ous.

Tema 3.3 PeasibHbIi ra3, ’)KHIAKOCTb, TBep0e COCTOSTHHE
Mopaens peanbHOrO raza. YpaBHeHue Ban-mep-Baanwsca. M3orepmbl Ban-nep-

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

MonekynsipHO-KUHETUYECKass KapTHHA HWCMApEeHHs. 3aBHUCUMOCTH YIPYTOCTH
HachklleHust ot temneparypsl. [lonsitue o dhopmyne Kiaysuyca-Knaneiipona. 3aBu-
CUMOCTb YIPYTOCTH HACBIIIECHUSI OT KPUBU3HBI UCTIAPSIIONIEH TOBEPXHOCTU. 3aBUCH-
MOCTb YIPYTOCTH HACBIIMIEHUS] OT KOHUEHTpauuu pactBopa. [loHsTtue o temmnepary-
pax KOHJECHCALUU: TOYKE POCHI, TOYKE KOHAEHCAMHU, TEMIIEPATYPE CMOYEHHOTO TEP-
MOMETpa. YpaBHEHHUE TEIJIOBOro OanaHca.

PaBHOBecue Mexay TBEpJOl U ra3000pa3HOM, MEXAY TBEPJON M KUAKOHN ¢asa-

mu. O61ast tuarpamma ¢Gpa3oBOro paBHOBECHS.

Pa3znen 4. JjaeKTpU4eCTBO U MATHETH3M.
Tema 4.1 JnexkTpocraTuka
DJIEKTPUYECKHM 3apsi. 3aKOH COXPAHEHUS] U MHBAPUAHTHOCTH AJIEKTPUUECKOTO

3apsina. KBanToBanwe 3apsina. 3akoH Kynona. Ilpupona 351€KTpUYECKOro TMOJIs.
HanpsbxkeHHoCTh 3ekTpuueckoro nojst. [Ipunnun cynepnosunuu nonei. ['padpuue-
ckoe wuzoOpaxxenue mnonei. Ilorox HampspkeHHOCTH, Teopema OcCTporpajackoro-
["aycca. Dnektpoctatnyeckue MOJs 3apsSHKEHHBIX Tel: OECKOHEYHO MPOTSKEHHOU
IJIOCKOCTH, TUIOCKOTO KOHJIEHCATOpPa, PABHOMEPHO 3apsDKEHHOro Mo 00bemy 1iapa,
LUAJMHIPUYECKOr0 KOHAeHcaTtopa. LMpKymanus BeKTopa HAIpPsKEHHOCTU DJIEKTPO-
CTaTU4YeCcKOro mojs. PaboTa cui 3yeKTpUYecKoro mosisg Mo MepeMEenieHUuIo 3apsija.
[loTeHuman, pa3HOCTh NOTEHUMAJIOB. OJKBUIIOTCHLIHAIbHBIE ITOBEPXHOCTU. CBS3b
HaNpsHKEHHOCTH U ITOTEHIIUAA.

[IpoBogHUKHM B 3lEKTpUUYECKOM moiie. Pacnpenenenue 3apsiaoB Ha MPOBOJHU-
KaX. OJIEKTPUYECKOE II0JIE BHYTPU NPOBOJHHUKA. OJIEKTPOCTATHYECKas 3allMTa.

Onextpudeckas eMkocThb. Konnencaropel. CoelMHEHNE KOHICHCATOPOB B OaTapewu.
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DneKkTpuyecKoe Moyie BHYTpU OudieKkTpuka. llonspuzanus AUSJIEKTPUKOB U €€
Tunbl. BekTop nonsipuszanuu. JusnekTpuyeckas BOCOPUUMYHUBOCTD U JIHAJIEKTpUYE-
CKasl POHULAEMOCTh cpenbl. CBsi3aHHBIE 3apsA/Ibl HA TPAHULIAX AUAJIEKTpUKa. BekTop
AIEKTPUUECKOro cMelleHHs. CEerHeTORNEKTPUKUA. DHEPTHsl 3apsSKEHHOT0 IPOBOJHUKA

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

Tema 4.2 I1oCTOAHHBIA TOK
Teopus Jlpyne-Jlopenna (kiaccudeckasi TeOpUs MIPOBOAUMOCTH METaIoB). Bek-

TOp TUIOTHOCTH TOoKa. 3akoHbl OMa u J[xoyns-Jlenna B uHTErpanpHOi U auddepeH-
nuaigbHo dopme. 3akoH Bunemana-®Opanina. 3aTpyaHEHUs] KIACCUYECKON TeOopuUu

npoBOAUMOCTH. 3aKoHbI Kupxroda.

Tema 4.3 MarautHoe moJie
BeKTop MArHATHOU MHAYKIUHU U BEKTOP HANPSHKCHHOCTH MAarHUTHOI'O ITOJIS. 3a-

koH bruo-CaBapa-Jlannaca. [IpuHuun cynepno3uiiui MarHUTHBIX MMOJeld. MarauTHoe
TI0JIE 3JIEMEHTA MPOBOJHUKA C TOKOM, MPSAMOTO TOKAa, KPYyrOBOTO TOKa. Buxpesoii xa-
paKTEp MarHUTHOTO MOJS. 3aKOH MOJHOTO TOKa. MarHuTHOE IMOJIE€ COJICHOUIa U TO-
pouna.

CunoBoe AeHMCTBME MAarHUTHOIO TOJISL HA 3apsbl U TPOBOJHUKU C TOKOM. B3a-
UMOIeicTBUE TOKOB. MarHuTHbINi MOoTOK. KOHTYp ¢ TOKOM B MarHuTHOM mojie. Pa6o-
Ta NEPEMEIICHUS TPOBOJHUKA C TOKOM M KOHTYpa B MarHUTHOM Toje. JIBrxeHue 3a-
PSOKEHHBIX YacTUI] B MarHUTHOM Tosie 3emiu. [lomsipubie cusaus. ddext Xona.
MarauTHble CBOWCTBA BEIIECTBA. MarHUTHBIM MOMEHT 3JIEKTPOHOB U ATOMOB. THIIBI
MarHeTukoB. HamarunuenHocTs. MarautHoe noJjie B BeuecTtBe. DeppOMarHeTUKu U

MX CBOMCTBA. JIoMeHbI. MarHuTHBIN TUCTEPE3UC.

Tema 4.4 DileKTpOMarHuTHOE 10JIe
SIBreHHE AIEKTPOMATHUTHOW MHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHON HHAYKIUU

dapanes. Buxpesbie Tokn. CamonHIyKIus. THIYKTUBHOCTb. DHEPTHS U TJIOTHOCTH
HHEPTUU MarHUTHOTO TOJIS.

OcHoBBI Teopun MakcBeia i 3JIEKTPOMarHUTHOTO ToJis. BuxpeBoe aiek-
Tpuueckoe nosie. Tok cMmemienus. [lomHas cucrema ypaBHeHH MakcBeljia B MHTe-
rpansHOl U nuddepeHnuanibaon hopmax. DIEKTPOMArHUTHOE TIOJIE.
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Pa3znen 5. MexaHn4yeckue M 3JIeKTPOMATHUTHBIE KOJIeOAHUSA M BOJIHBI

Tema 5.1 . Mexanudeckne u JICKTPOMArHuTHLBIC KoJIeOaHus
ITousTust o KoaedaTeIbLHBIX mponeccax. MexaHuueckue 1 QJICKTPUICCKUC KOJIC-

Oanus. ['apmMoHMUYeckue KojeOaHWs M WX XapakrtepucTuku. Juddepenuunanbaoe
ypaBHEHUE TapMOHHYECKUX KoJjieOaHuil. ["TapMOHMYECKHE OCITMILIATOPHI: MasTHUKH,
KojebarenbHbli KOHTYp. CKOPOCTh M YCKOPEHHE TapMOHUYECKOTO OCHUILISATOpA.
DHeprusi rapMOHUYECKUX KOJIeOaHU M.

CnoxeHrue TapMOHMYECKUX KOJIEOaHUN OJMHAKOBOIrO HarpasiieHus. Meton
BEKTOpHBIX auarpamMMm. buenusa. CrokeHue B3aUMHO TMEPHEHAUKYJISIPHBIX KojeOa-
Hui. Purypsl JIuccaxy.

3aryxawmme kojebanus. JuddepeHunanbHbie ypaBHEHUS KOJIeOaHUU Mpu
HAJIMYUU CUJIBI TPEHUS, OMHUYEcKoro conpotuiienusa. Koaddumment 3aryxanus, jgo-
rapudmMudeckuii 1ekpemMeHT. BeinyxaeHnsie kosiebanus. JuddepenunanbHoe ypas-
HEHUE KOoJeOaHU MpY HAJTMYUU BBIHYKIaroIIen cuiibl. PezoHanc.

[Tepemennbiii ToK. 3akoH Oma 1151 LIENU MEPEMEHHOro Toka. COompoTHUBIIECHUE
[eNU NEPEMEHHOTO TOKa. MOIIHOCTh B LIEMU NMEPEMEHHOIO TOKAa. BEKTOpHBIE qua-

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

Tema 5.2 Ynpyrue u 3j1eKTpPOMAarHUTHbIE BOJIHbI
[TonsATHE BOJHOBBIX MpOLECCOB. BONHBI B ynpyrou cpeae. YpaBHEHHUE TUIOCKOU
BOJIHBI U €€ XapaKTePUCTUKU: JJIMHA BOJHBI, BOJHOBON BEKTOpP, CKOPOCTh. BoHOBOE
ypaBHEHHE. DHEPrusi ynpyroi BOJHBL [IIOTHOCTH MOTOKA SHEPTHMU BOJIHBI (BEKTOP
YmoBa). UHTEHCUBHOCTH BOJIHBI.
AkycTruyeckre (3BYKOBBIE) BOJIHBI. XapaKTEPUCTUKH 3BYKOBBIX BOJH. DPQPEKT
JHomnepa. Cnoxxenue ynpyrux BoiH. MaTepdepentins BoaH. CTOsTUME BOJTHBI.
DJIEKTPOMAarHuTHbIE BOJIHBI. BOJIHOBOE ypaBHEHHE SJIEKTPOMATrHUTHOW BOJIHBI.
[I;mockas aneKTpOMarHuTHAs BOJIHA, €€ CBOWCTBA. M3iydeHue W pacrnpoCTpaHEHUe
AJIEKTPOMArHUTHBIX BOJIH. DHEPTUs 3JEKTPOMarHuTHHIX BOJIH. Bektop IloitHTHHTA.
[[Ixana smeKTpOMarHUTHBIX BOJIH. Dddekt Jomiepa ajisi AIEeKTPOMAarHUTHBIX BOJIH.

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

Tema 6.1 BosiHoBasi onTHka
Hutepdepenius csera. KorepeHTHOCTh CBETOBBIX BOJIH. PaszHocth xoma. Pas-

HOCTH (ha3. OMBIT MOJIYYCHHUSI KOTEPEHTHBIX CBETOBBIX IydKoB. IHTEepdepeH s cBe-
Ta B TOHKUX 1uieHkax. Kinun. Konbna HeroToHa.

Hudpakmust ceta. [Ipunuun [toiirenca-®penens. Meron 3ou @penens. [u-
dbpakuus Ha onHo¥ menu. Judpakunonnas pemerka. Pa3pemiaronas cnocoOHOCTb
onTu4eckux mpuoopoB. Judpakius Ha oObemHON pemietke (popmyna Bymbda-
Bbperros).

[Tomapuzanus ceera. EcrectBennsiit ceer. [lomsspusoBanubii cBet. [lonspuszanus
P OTpaXEHHUH. 3aKOH bprocrtepa. fIBiIeHME NBOMHOTO JIy4ENPEIOMIICHUS. 3aKOH
Maioca.

HMucnepcus cBera. HopmanbHas 1 aHOMalbHasi JUCIIEPCHUS.

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

Paccesnue cBera.

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

Tema 6.2. KBanToBast npupoaa 3JIEKTPOMArHuTHOT0 U3JTYyIYCHUS.
Tennoesoe usnydyeHue

TeroBoe wu3nmyueHue, ero xapakTepuctuku. 3akoH Kupxroda. AOCOIOTHO
«4EpHOE» TEeJO0. 3aKOHBI TEIJIOBOTO M3yYEHHsI aOCOJIIOTHO «UYEPHOTO» Tesa. 3aKOH
Credana-bonbiimana. 3akoH crnekTpadbHOro cMmenieHuss Buna. Y®-karactpoda.
KBanToBanue nsnyuenus. opmyna [Lianka.

Keanmosas npupooa snekmpomacHumno2o uzny4eHus
KBanToBas mpuposaa cBeta. DHeprusi, Macca, uMmyiabsc ¢oToHa. JlaBiaeHne cBeTa.

dorosanexktpuueckuii 3gdekt, ero 3akoHbl. Ipdext Komnrona. KopmyckymnspHo-
BOJIHOBOM JyaJlM3M 3JIEKTPOMArHUTHOTO U3JTyYEeHHUSI.

OnTuyeckue KBaHTOBBIE T€HEPATOPHI (J1a3ephl).

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

CooTHomenue HeompeaeneHHocTed ['eiizenOepra maiis KOOpAWHAT U MMITYJIbCA.
CooTHoOIIEHNE HEONTPEAECICHHOCTEN JIsl 3HEPTUU U BPEMEHH.

VYpasuenue lllpenunrepa. JIBuxenue cBo001HOM yacTulibl. BonHoBast GyHKIUA U
ee pusmueckuii cMpici. YacTuia B MpsIMOYTOIbHON MOTEHIIUAIBHOM siMe (0THOME-

HBIN ciryyaii). KBaHTOBBIN rapMOHUYECKHUM OCIIMULIATOP. TYHHENIBHBIN 3P HEKT.

Pazgen 7. ®usuka aroma. JjieMeHTHI i/IePHOH (PU3UKH U
(pusuKHU 31eMEHTAPHBIX YACTHIL

Tema 7.1 ®usuka aroma.
[Toctynarsel bopa. DKcriepuMEHTAIBHOE MOATBEPKACHUE NUCKPETHOCTH SHEpre-

trueckux ypoBHen. OnbiT @panka u ['epua. Moaens aroma Bogoposia o bopy.
Crpoenue atoma. KBaHTOBO-MEXaHMYECKOE OMUCAHUE aToMa Bojoponaa. Kean-
ToBble uncia. CrnuH 3nekTpoHa. IIpocTpaHCTBEHHOE pacnpeeNieHne 3IEKTPOHHON
IJIOTHOCTH B aTOME BOJOPOJA B PA3JIMYHBIX COCTOSIHHUSX. DHEPrE€TUUECKUAN U OITH-
YECKHI CIIEKTPhI aTOMA BOJIOPOAA.
MHOTO0AIEeKTPOHHBIN aTOM. 3alloJHEHHE 3JIEKTPOHHBIX oOojouek. [lpunimm
[Taynu. KBaHTOBO-MexaHWYECKO€ OOOCHOBAaHHME MEPUOJUYHOCTA XUMHUUYECKUX

CBOWCTB 3JIEMEHTOB. PEHTreHOBCKOE u3iyueHue. MOJeKyJIsIpHbIE CIIEKTPHI.

Tema 7.2 DiiemeHTHI sifepHOH GU3NKHN U PU3MKH dJIeMEHTAPHBIX YACTHII.
CocraB sinpa. EctecTBeHHas paauoakTUBHOCTh. DHeprusi cBsi3u. [ledekT macchl.

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

Peakiuu mpeBpaiieHusi HyKJIOHOB. OTKpbITHE TpoTOHA. OTKpBITUE HEUTpPOHA.
OTtkpeiTHEe HEUTPUHO. OOBsICHEHUE [-U3ITyUEeHHUS.

SnepHble peakiu cuHTe3a. SAnepHble peakiuu neieHus. Llennas peakius nene-

HUs ypaHa.
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OnemeHTapHble yacTullbl. VX knmaccudukanus. Buabl B3auMoneicTBUs dIeMEH-
TapHbIX yactull. Kocmuueckue myuu. Me3onsl. YacTuiisl u antudactuiel. O0pa3oBa-

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

4.3. IlpakTnueckue u JadbopaTopHbie 3aHATHS, UX COJEPKAHMNE

4.3.1. JIabopaTopHbie padoThI

Na  Ne paznena TeMaTuka NPAKTHYECKUX 3AHATHIH dopma dopmupye-
AUCUHMIIU- NpoBeAeHuUs! Mble
n HBbI KOMIIeTeH-
/ 1001
n
1 1 Beenenne B Teopuro mnorpemHocted. [lo- Jlexuus OIIK-2,
TPEUIHOCTH B MPSMBIX U3MEPEHUSX. OIIK-3
2 1 [lorpemHoCTH B KOCBEHHBIX H3MEPEHUSIX. Jlexuus OIIK-2,
I'paduueckuii aHaau3 JaHHBIX. OIIK-3
3 1 OOpaboTka pe3yibTaTOB NpPU HU3IMEPEHUSAX | KOJUIOKBUYM OIIK-2,
(bU3UYECKUX BEITMYHH. OIIK-3
4 Omnpenenenne MoMeHTa uHepuuM Konbla | JlaGoparop- OIIK-2,
2 METOJIOM CPAaBHEHHUSI KPYTHIJIBHBIX KoyeOa- | mas pabora. OIIK-3
HUH.
5 2 W3yuenue BpamaTeabHOro JBMXKCHHS ¢ 1mo- | JlaGoparop- OIIK-2,
Moo MasTHrKa O0epOeka. Has pabora. OIIK-3
6 Ompenenenne MoMeHTa uHepiuu ¢usude- | JlaGopaTop- OIIK-2,
2 CKOTO MasTHHKa W TIpOBEpKa TEOPEMHBI | Has paboTa. OIIK-3
IlITenHepa.
7 Omnpenenenne kodpduuuenta xéctkoctu u | Jlaboparop- OIlK-2,
2 Moy FOHra MeTooM NpyKUHHOIO MasT- | Has padora. OIIK-3
HUKA.
8 5 HccnenoBanue npouecca coynapenus ynpy- | Jlaboparop- OIIK-2,
I'UX TEJl. Hasi paborTa. OIIK-3
9 3 OmnpeneneHre yHUBEpCAIbHOW Ta3oBoi mo- | JlaGopaTop- OIIK-2,
CTOSTHHOM METOJIOM 3JIEKTPOJIN3A. Has pabora. OIIK-3
1 3 Omnpenenenne ckopocTH 3ByKa B Bo3ayxe | JlaGopatop- OIlK-2,
0 PE30HAHCHBIM METOOM. Hasi paborTa. OIIK-3
1 OmnpeneneHue OTHOLIEHMs TeIIoeMKOcTH | JlaGoparop- OIIK-2,
1 3 BO3/lyXa IpHU IMOCTOSTHHOM JaBJCHUU K €ro | nHas pabora. OIIK-3
TEIUIOEMKOCTH IPH MOCTOSIHHOM 00BEME.
1 3 Onpenenenne koddpduiuenta Tertonpo- | Jlabopatop- OIIK-2,
2 BOJHOCTHU BO3JlyXa METOJIOM HarpeToil HUTU. | Has pabora. OIIK-3
1 Omnpenenenue kodpduuuenra Ba3kocTH u | JlaGopaTop- OIIK-2,
3 3 AraMeTpa MOJICKYJbl BO3/TyXa KaMJIIPHBIM | Hasi paboTa. OI1K-3
METOOM.
1 3 Onpenenenne koddpdunuenta Bsskoctu u | JlaGopatop- OIIK-2,
4 JIraMeTpa MOJIEKYIIbI ra3a. Hasi pabora. OIIK-3
1 3 Onpenenenne  kodddunuenta Bs3koctu | JlaGopatop- OIIK-2,
5 >xunkoct MetoxoM Crokca. Hast pabora. OI1IK-3
1 3 Onpenenenue TemioTel napooOpa3oBanus | Jlabopatop- OI1K-2,
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6 BOJIBI. Has pabora. OI1K-3
1 Ompenenenne kodpduuuenta B3aumHoil | JlaGopaTop- OIIK-2,
7 muddy3un Bo31yxa U BOASHOTO THapa. Has pabora. OIIK-3
1 Omnpenenenue ko3ddunuenta Ttermtonpo- | JlaGopaTop- OIIK-2,
8 BOJIHOCTH TBEPJBIX TEJI C MaJOW TEIUIONPO- | Has pabora. OIIK-3
BOJIHOCTBIO.
1 N3mepenune ko3¢ unrenta noBepxHoctHoro | JlaGoparop- OIIK-2,
9 HATSHKCHHSI BOJIBI M OTIPE/ICIICHUE €ro TeM- | Has pabora. OIIK-3
IIepaTypHOH 3aBUCUMOCTH.
2 OrnpenenieHne «TOYKH POCHD) TIPH pa3Iny- Jlaboparop- OIIK-2,
0 HOM a0COJIIOTHOM BIIaXKHOCTHU Has pabora. OIIK-3
2 OmnpenesneHne TEMI0THl UCTIAPEHUS KHUIKO- JlaGoparop- OIIK-2,
1 CTH 110 1aBJICHUIO HACBIIICHHBIX [1apOB Has pabora. OIIK-3
2 Omnpenenenne TEMI0EMKOCTH TBEPAOTO Tea Jlaboparop- OIIK-2,
2 Has pabora. OIIK-3
2 OmnpefeneHne TEIIOEMKOCTH ra3a METOJIOM Jlaboparop- OIIK-2,
3 MIPOTOYHOT'O HarpeBa Has pabora. OIIK-3
2 Onpenenenue moka3ates aquadaThl Mpu Jlaboparop- OIIK-2,
4 annadaTUYeCKOM PAaCUIMPEHNUH ra3a Has pabora. OIIK-3
2 OnpeneneHre moka3aTes aquadartsl 1Mo Jlaboparop- OIIK-2,
5 CKOpPOCTH 3BYyKa B BO3/1yXe Has pa0ora. OIIK-3
2 Ornpenenenue TEIIonpOBOAHOCTH ra30B Me- Jlaboparop- OIIK-2,
6 TOJIOM HarpeToil HUTH Has pabora. OIIK-3
2 OmnpeeneHne TeIIONPOBOIHOCTH TBEPIOTO JlaGopatop- OIIK-2,
7 Tena Has pabora. OIIK-3
2 H3yueHue niener nepeMeHHOro Toka Jlaboparop- OIIK-2,
8 i B p ’ Has pabora. OI1K-3
2 Uccnenoanue GpeppoMarHeTUKoOB Jlaboparop- OIIK-2,
9 ' Hasi pabora. OI1K-3
3 " JlaGopatop- OIIK-2,
0 3ydeHHue pa3psia KOHJICHCATOpa. Hast paboTa. OITK-3
3 Ompenenenue ynenpHOro 3apsaa snekrpona | JlaGopatop- OIIK-2,
1 METOZOM MarHeTpoHa. Has paborTa. OIIK-3
3 OKclepUMeHTaldbHass TpoBepka 3akoHOB | JlaGoparop- OIIK-2,
2 Kupxroda. Has pabora. OIIK-3
3 N3ydeHue uenu noCTOSIHHOTO TOKa Jlabopatop- OIIK-2,
3 v ! ] Has pabora. OI1K-3
3 HccnenoBaHue TepMUCTOPa Jlabopatop- OIIK-2,
4 ] Hasi paborTa. OIIK-3
3 HccnemoBanue MmoJympoBOJHUKOBOTO BHI- | Jlaboparop- OIlK-2,
5 MIPSIMUATEIIS Has paborTa. OIIK-3
3 HccnemoBanue TepMolieKTpoHHOUW swmuc- | Jlaboparop- OIIK-2,
6 CHH. Has paborTa. OIIK-3
3 Omnpenenenne >1€MEHTOB MarHUTHOTO noist | Jlabopatop- OIIK-2,
7 3emi. Has paborTa. OIIK-3
3 OmnpeneneHne TOPU3OHTAIBHON cocTaBisiio- | JlabopaTop- OIlK-2,
8 11ed MarHUTHOTO T10JIs1 3€MJIH. Hasi pabora. OIIK-3
3 OrmpeneneHue OTHOIIEHHUS Cp/Cy I Bo3ayxa | JlabGoparop- OIIK-2,
9 C MOMOIIIBIO SBJICHHSI 3BYKOBOT'O PE30HAHCA. Hasi paboTa OIIK-3
4 Onpenenenne mokasarenss mnpenomieHus | Jlabopatop- OIIK-2,
0 ’KUJKOCTH C IOMOILBIO JJADOPAaTOPHOrO MH- | Has paboTa OIIK-3
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TpoJbHas pabo-

TephepomeTpa.
4 6 Ompenenenue paauyca KpuBW3HBI JTHH3BI ¢ | JlaGopaTop- OIIK-2,
1 nomoIubo koner Herorona. Has pabota OIIK-3
4 6 3aBucMMOCTh  TOKa3zarenss —mnpenomicHus | JlaGoparop- OIIK-2,
2 BO3/lyXa OT JaBJICHUS. Has paboTa OIIK-3
4 6 Ornpenenenue MIPEJIOMJISIOIIETO yrina | JlaGopartop- OIIK-2,
3 ounpusmbl Openerns. 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 Omnpenenenue mokasarenst mnpenomienus | JlaGopatop- OIIK-2,
5 MIPU3MBI. Has paboTa OIIK-3
4 6 Omnpenenenue CTeNeHH 4epHOTH Boiib(pama | JlaGopaTop- OIlIK-2,
6 Ha ocHOBe 3akoHa Credana-bonbumMana. Hasi paboTa OIIK-3
4 6 OmnpejeneHre KOHIIGHTpalMKM caxapa ¢ mo- | JlaGopatop- OIlIK-2,
7 MOIIBIO caxapuMeTpa. Hasi pabora OI1K-3
4 Jlaboparop- OIIK-2,
8 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 pabora OI1K-3
5 DOTOKOJIOPUMETPHUECKOE omnpenenenue | JlaGoparop- OIIK-2,
0 6 KOHLIEHTPALUK IPUMECEN 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 v Ormpenenienre 3Hepruu y—KBaHTa paauoak- | Jlaboparop- OIIK-2,
2 TUBHOTO M3Jy4€HUs H30Toma 1e3usi-137. Has pabota OIIK-3
5 v OrmpezierieHre >HEPruM y—KBaHTa pamuoak- | Jlaboparop- OIIK-2,
3 TUBHOTO M3JTy4eHus n3ororna Kobanpra-60. Has paboTta OIIK-3
4.3.2. TIpakTu4eckue 3aHATHS
Ne paznena TeMaTuKa NPAKTHYECKUX 3AHATHH ®opma dopmupye-
AUCIHUTLITU- NpoBeeHus! Mble
n HBI KOMIIEeTEH-
/ UM
n
1 21 Kunemarnka nocrynarenbHoro u Bpama- | IIpaktuueckoe OIIK-1
' ' TEJBHOTO JIBUKCHUS 3aHsTHE
21 JlnHaMHKa MOCTYNMAaTeIbHOTO TBUKEHUS [IpakTuyeckoe OIIK-1
' 3aHATHE
21 JluHamuKa BpamaTeIbHOTO JIBIKEHUS [IpakTruyeckoe OIIK-1
' 3aHATHE
2.1 3aKOHbBI COXpaHEHHUs B MeXaHuKe (4 yaca) Hpaxrueckoe OTIK-1
3aHsATHE
[IpakTrueckoe OIIK-1
3aHATHE (KOH- OIIK-3
2.1 Pu3nuecKrue OCHOBBI MEXAHUKHU
TpoJbHas pabo-
Ta)
[IpakTrueckoe OIIK-1
2.2 Onements CTO 3aHATHE (KOH- OIlK-3
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Ta)
7 31 OcnoBHoe ypaBHenne MKT uaeanbHoro [IpakTrueckoe OIIK-1
' rasza 3aHATHE
8 [IpakTuueckoe OIlK-1
3.1 3aKOHBI pacIpeesIeHHs Ta30BbIX MOJIEKYJT
3aHATHE
[IpakTrueckoe OIlK-1
9 3.1 OcuoBsl MKT 3AHATHC (KOH- OIIK-3
TpoJIbHAsE pabo-
Ta)
1 32 dusnueckas KHHETHKA B HACaJILHOM rase [IpakTrueckoe OIIK-1
0 ' 3aHSTHE
[IpakTrueckoe OIIK-1
1 3aHATHE (KOH- OIIK-3
3.2 OCHOBBI TEPMOJIMHAMUKH.
1 TpoJbHAsE pabo-
Ta)
1 41 Pacuer xapakrtepuctuk snexkrpocratuue- | IIpakTuueckoe OIIK-1
2 ' CKOTO MOJIs 3aHATHE
1 41 [IpoBogHUKM M AUAIEKTPUKU B 31eKTpH- | IIpakTnueckoe OIIK-1
3 ' YECKOM I10JI€ 3aHATHE
[IpakTrueckoe OIIK-1
1 3aHsATHE (KOH- OIlK-3
4.1 DNeKTpOoCTaTHKA.
4 TpOJIbHAs pabo-
Ta)
1 492 3aKkoHBI MOCTOSHHOTO Toka. Pas3BerBinen- | IIpakTtuueckoe OIIK-1
5 ' ueie nenu. [IpaBuna Kupxroda. 3aHSTHE
[IpakTrueckoe OIIK-1
1 4.2 IToCTOSHHBIH TOK. 3AHATHE (KOH- OIIK-3
6 TpoJibHas pabo-
Ta)
L 4.3 MarsauTtHoe nose Toka Hpaxrireckoe OTK-1
7 3aHSATHE
1 JleficTBUe MarHUTHOrO MOJs Ha TOKU U | IlpakTuueckoe OIIK-1
3 4.3 3apsibl 3aHSITHE
L 4.4 DneKTpoOMarHuTHas UH usi Hpaxririeckoe OTIK-1
9 ' P YR 3aHATHE
[IpakTnueckoe OIIK-1
2 43,44 ONEeKTpOMarHeTusM. 3AHATHE (KOH- OIK-3
0 TpoJibHas pabo-
Ta)
2 51 Kone6amis [IpakTuueckoe OIlK-1
1 3aHITHE

5. YueOHo-MeTOAMYecKOe o0ecrieyeHHEe CAMOCTOSITeIbHOI padoThl CTY€HTOB M OlLleHOY-
HbIE CPEACTBA IS TEKylIero KOHTPOJIsl yCIIeBAeMOCTH, IPOMEKYTOYHOM aTTecTalliy M0 UTO-

raM OCBOCHMUA JUCHUIIJIMHBI

5.1. Tekyumuii KOHTPOJIb

Tekymui KOHTPOJIb OCYILECTBISIETCA B XOAE MU3YUYCHUS KaXIOM TEMBI JUCIIU-
IJTMHBI U 110 OKOHYaHUM KaXJO0ro paszjiena B CPOKH, MPEIyCMOTPEHHbIE rpadukom

y4eOHOTro mporiecca Ha Tekymuii roa. CucrteMa, CpoKd M BHIBI KOHTPOJISI JOBOJIATCS
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JI0 CBEIEHHUs KaXJIOro CTyACHTa B Hayaje 3aHATUN MO AUCUUIUIMHE. B pamkax
TEKYIIET0 KOHTPOJIA OLIEHUBAIOTCA BCE BUIBI pabOTHI CTYJEHTA, MPETyCMOTPEHHBIE
y4eOHOM MporpaMMoi 1o AUCITUTLIINHE.

dopmamu TEKYIIET0 KOHTPOJIS SIBISIOTCS:

— DKCIIPECC-OMPOC B BUJIE «JICTYUKH» (IPOBOIUTCS MOCTE KAXIAOW JICKIUU BO
BCTYIUTEIBHOM YAaCTH MPAKTUUECKOTO 3aHATHUS);

— MPOBEpKAa BBIMIOJIHEHUS 3aJlaHU Ha MPAaKTHUECKUE 3aHITHUS (3aJaHUN IO pe-
HICHHIO 3a/1a4);

— co0eceroBaHus (KOIOKBUYM, HHJIMBHIyaJIbHBIA OMPOC) MO TEME 3aHSITHS;

— MPOBEpPKa CTENEHU MOATOTOBIEHHOCTU K JJA0OpaTOPHBIM paboTaM (IOMYyCK K
1abopaToOpHBIM paboTam);

—TMpOBEpPKa OTYETOB IO BHITIOIHEHHUIO J1a0OPAaTOPHBIX pabOT, cobeceqoBaHUE MO
TEOPETUUECKON YaCTH JIaOOPaTOPHBIX padoT (3almTa 1a60paTOpHBIX padboT).

—IMHACbMEHHOE TECTUPOBAHUE;

—pedepaT Mo Temam, BHIHECEHHBIM Ha CAMOCTOATEIFHOE U3YUICHHUE;

—KOHTpOJIbHAs padoTa.

Tekymuii KOHTPOJIb MPOBOJAWUTCS B IMEPUOJ AYAUTOPHOM M CaMOCTOSTEIBHOU

paboThI CTYJICHTOB B YCTAaHOBJIEHHBIE CPOKH IO PACIIUCAHUIO.

a). O0pa3ubl TECTOBBIX H KOHTPOJILHBIX 32/IaHUI TEKYIIEro KOHTPOJIs
Paznien 2. @usznyeckre OCHOBbI MEXAHUKHU.

1. JTuck paguycom R = 10 cM Bpamiaercss BOKpYr HEMOJBUKHOM OCH TaK, YTO 3aBUCUMOCTh
yri1a IoBopoTa pajuyca AUCKa OT BPEMEHH 3a/1a€TCs yPaBHCHHCM o) =A+Bt+ Ctt+Df* (B=1
pan/c; C=1 paz[/c D=1 paz[/c ). OnpenenuTh A TOUeK Ha 000/1e Kojeca K KOHILY BTOPOM CeKYyH-
JIbI TIOCJIe Havaya JBIKEHHS: 1) TaHreHIMaIbHOE YCKOPCHHE a.; 2) HOPMaJbHOE YCKOPEHHE ap; 3)
MIOJTHOE YCKOpPEHHE a.

2. Ha yactuily, HaxosIIIyrOCs B Havaje KOOP/TMHAT, JEWCTBYET CHJIa, BEKTOP KOTOPOH ompe-

ACISACTCA BBIPAXKCHUEM I_ﬁi_l_a rae | )51 J CANHUYHBIC BEKTOPEI }IeKapTOBOI/I CHUCTEMBI KO-
opauHat. Pabora, coBepIeHHas dTOW CUIION MpH MepeMEIeHUN YacTULIBI B TOUKY C KOOPAHMHATAMU
(4.3), paBHa

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

3. Kakyro paboTry coBepliaeT paBHOACHCTBYIONIAs BCEX CHII, MPUIIOKECHHBIX K TEIy, PaBHO-
MEPHO JIBUXKYIIEMYCSI 10 OKPY>KHOCTHU?

Paznien 3. MonekynsapHas Gu3nka U TepMOIMHAMUKA
4. Ha xakoii BbIcOTE JaBiieHHE Bo3lyxa coctapisieT 60% oT naBneHus Ha ypoBHe Mopsi? Cuu-
TaTh, YTO TEMIIEPATYpa BO3yXa Be3/Je oquHaKoBa 1 paBHa 10°C.
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5. B xakoM HampaBIEHUM MOKET U3MEHSITHCS SHTPOIMS 3aMKHYTOM cuctemsl? HezamMKHyTON
CUCTEMBI?

6. I[Ipu yBenmuuenun koHueHTpamnuu 1 Monexy: (ducia MoJIeKyll B enuHuIe 00bema) B 2 pasa

U IuaMeTpa d MOJIEKYJI B 2 pa3a cpelHss JUIMHA CBOOOIHOrO mpobera. ..
1) yBenuuntcs B 4 pasa; 2) yMEHBIIUTCS B 4 pas3a; 3) yBeaHUuTCs B 2 pasa 4) yMEHBIIHMTCS B 8 pa3

Pasnen 4. DIeKTpUYECTBO U MarHeTU3M

7. Llupkyssuus BekTopa HanpsokenHoctd H marautaOro mons Baos
KOHTYpa Lo, n300pa’keHHOTO Ha PUCYHKE, TIPU 00X0/1€ ero MPOTHB YaCOBOM
CTpEJIKH, PaBHA

1)12 A 2)5 A i
) ) I
3)-4A 4)-2 A T ng=2A
L-74 |B=3a
,b=10A
v 8_ Cuma Toka |4 I y3J1a O, 1/1306pa>KeHHOFO Ha
I, = 5ﬁ 0] - PUCYHKEC, paBHa
f 3) 15 A: 4)5A.
4

9. DnexTpoH, 005amas cKopocThio V = 1 Mwm/c, BIeTaeT B OHOPOTHOE MarHUTHOE TI0JIE O]
yriaom o = 60° Kk HampaBIIEHUIO TOJS U HAUWHAETCS JBUTATHCS MO crupanu. HampsbkeHHOCTh Mar-
autHoro noyit H = 1,5 kA/M. Onpeaenuts: 1) mar civpany; 2) paanyc BUTKa CITUPATH.

Pasznen 5. KoneOanus ¥ BOJIHEI

10. HanpskeHne Ha KOHAEGHCATOPE B KoJeOaTeTbHOM KOHTYpe u3MeHsiercs 1o 3akony U = 50
c0s10°7 t, B. UeMy paBHA HHIYKTHBHOCTb KATYIIKHM ¥ IOIHAS SHEPIHS B KOIEGATEILHOM KOHTYPE,
€CJIM eMKOCTh KOH/IeHcaTopa paBHa 10 HD?

11. Ecniu ypaBHEHUE IIIOCKOI CHHYCOMAIBHOM BOJIHBI, PACHIPOCTPaHSIONIEICS BIOJIb OCH

OX, uMeeT BH] %m%, TO JITMHA BOJIHBI PaBHA...
Diwm 2)2m 3)4wm 4) 8 m
Pazgen 6. BoaHoBas ontuka. OCHOBBI KBAHTOBOU (hH3HUKH

12. Ananuzarop B 4 pa3za yMeHbIIa€T HHTEHCUBHOCTh CBETA, MPUXO/SIIErO K HEMY OT MOJIs-
puzatopa. Onpenenuts (B €IUHUIIAX TT) YTOJI MEXAY TTaBHBIMH TUIOCKOCTSIMH TIOJIIpU3aTOpa U aHa-
au3aropa.

13. CkonbKO MITPUXOB HA OJJHOM MM JUTMHBI UMEET TU(GPAKIMOHHAS PEIIeTKa, €CITU 3eJeHas
JUHUS PTYTH C JJIMHOW BOJNHBI A = 5461 B cmekTpe MepBOro Mopsijika HaOII0IaeTCs O] YTIIOM
19°8'? (sin19°8' = 0,328)

14. Ecnu abCoNOTHYIO TEMIIEPATypy HarpeToro Telia YBeIUYUTh B 2 pa3a, TO SYHEPrus, U3IIy-
yaeMmasi ¢ TOBEPXHOCTH TeJa 3a €AMHUILY BPEMEHH YBEITUIUTCS ...
1)B2pa3a; 2)B4pasa;  3)B 8 pa3s; 4) B 16 pa3.

Pasnen 7. ®usuka aroma. DIeMeHTHI sinepHoil du3uKn M GU3UKHA DIEMEHTAPHBIX YACTHIL.

15. TTouemy aTOoM BOJOpOJIa MOXKET UMETh OJHY U Ty K€ DHEPrHI0, HAXOISICh B Pa3IMUHBIX
COCTOSHUSX?

16. Onpenenuth ATMHY BOJHBI, COOTBETCTBYIOIIYIO BTOPOI CIEKTPaIbHOW JHHUU B CEpUU
ITamrena.

25



60
17. Tlepuon momypacnana »7 Co paBeH 5,3 rona. OnpenenuTb, Kakas 107151 IepBOHAYAILHOTO
KOJIMYECTBA SACpP ATOTO U30TOMA pacIagaeTcs yepes S JerT.

0). IIpumepHasi TeMaTuka pedepaToB, 10KIAT0B

1. B3aumMocCBsI3b IPOCTPAaHCTBA, BPEMEHHU, MaTepUU.

2. YckopuTenu 3apsyKEHHBIX YaCTHlL.

3. OcoGeHHOCTH paclpoCTpaHEeHUs 3ByKa B MOPCKOI BOJIE.

4. OcobGenHocTH pacnpocTpaneHuss DMB B pa3nu4HbIX cpenax.
5. Tonorpacgusi.

6. OnTuyeckue BJIECHUS B IIPUPO/IE.

7. Tumsl 1a3epoB U UX UCIOIb30BAHHE.

8. KocMuueckoe uziydyeHue.

9. Biusuue PaAOAKTUBHOI'O U3JTYYCHUS HA )KMBBIC OPTaHHU3MbI U TCXHUKY.

5.2. MeToanueckne yKa3aHHus 110 OPraHU3AlUM CAMOCTOSATEJIbHOI padoThI
CamocrosTenbHas pa60Ta CTYACHTOB ABJISICTCA COCTaBHOM YaCThIO yLIe6HOI?I pa-

OOTBHI U UMEET TEBI0 3aKPEIUICHUE U yTIyOJeHUS TTOJYICHHBIX 3HAHUN W HAaBBIKOB,
MOWCK W TPUOOPETCHHE HOBBIX 3HAHWM, a TAKXKE BBITIOJIHCHHE YYCOHBIX 3aJIaHUM,
MOJATOTOBKY K MPEACTOSIINM 3aHATHUSIM, 3a4€TaM U 9K3aMEHAM.

CamocrosTenpHas paboTa MpeAyCMaTpuBaeT, KaK MPABHUIIO, BBITOJTHCHUE KOH-
TPOJILHBIX PAa0O0T, BBIYMCIUTEIBHBIX U TpapUUYECKUX 33JaHUi K JIaDOpaTOPHBIM pa-
00TaM, OATOTOBKY K MPAKTUYECKUM 3aHITHSIM.

Pabota ¢ nmuTepatypoil mpemrycMaTpuBaeT CaMOCTOSTENBHOE N3YICHHUE TEOPETH-

YEeCKOT0o MaTepuaia, pa3paboTky pedepaToB U IpYruX TBOPUECKUX 3aTaHUM.

IIpumepHas TemaTuka pegepaToB, BOIPOCOB /VIsi KOHTPOJIA CAMOCTOATEIbHOM padoThI.
1. IlepeMeHHBIH TOK.
2 KBanTOBast TeOpHs ANEKTPONPOBOIHOCTH MeTaINIOB. CBEPXITPOBOAUMOCTD.
3. KBaHTOBas TEOpHS 2IEKTPONPOBOJHOCTH MOJTYITPOBOJHUKOB.
4. KoHTakTHBIE SIBJICHUS B METAJUIaX U MOJTYITPOBOJIHHUKAX.
5. bonp110¥i B3pBIB U DBOJIIOLMS IOPSYEH BCEICHHOM.
6. BceneHnHas kak caMOOPraHU3yIOIIAsicsa CUCTEMA.

1. YeM NpUHLOHNHAAIBHO OTJIMYAETCS KBAHTOBAs TEOPHUS DJIEKTPOINPOBOJHOCTH OT KiaccH4ye-
CKOH Teopun?

2. Kak MarHutTHoe noJjie J€MCTBYET Ha CBEPXITPOBOSIINE CBOMCTBA BEIIECTB?

3.Yr1o Takoe «kynepoBcKas napa»?

5. Kak n3meHsercss sJHepreTHYeCKUil CIIeKTpP 3JEKTPOHOB B MOJIYIPOBOAHUKE ITPU BHECEHUH
npumecu?

6. Uto Ha3bIBaeTCS TEMIIEPATYPOM UCTOLIEHHS IPUMECH?

7. B 4eM cOCTOUT BBIIPAMIISIIOLIEE JEMCTBUE KOHTAKTA MOJYIIPOBOJHUKA C METAJUIOM?
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8. UTo Ha3bIBaeTCS OTPHULATEIBHBIM MOTJIOIIEHHEM CcBeTa?
9. Chopmymnupyiite 3akoH Xab0a.
10. C ueM cBsA3aHO BO3ZHUKHOBEHUE PEIUKTOBOTO U3JIyuyEHUs?

B mporecce camocToATensHON yueOHOU MEeATeTbHOCTH (POPMUPYIOTCS YMEHUS:
aHaJM3UPOBATh CBOM MO3HABATEIbHBIC BOZMOKHOCTU M INIAHUPOBATH CBOIO MO3HABA-
TEJIbHYIO JESATEIBHOCTh; paboTaTh ¢ UCTOYHUKAMU MHGPOPMAIMK: TEKCTaMU, TaOJu-
I[aM{, CXEMaMH;, aHAJIN3UPOBAThH MOJYUYEHHYIO YUeOHYI0 MH(OpMAInIo, AeiaTh BbI-
BOJIbl; aHAIM3UPOBATh U KOHTPOJIUPOBATH CBOM yUEOHBIEC AEUCTBUS; CAMOCTOSTEIBHO

KOHTPOJIUPOBATH IMOJTYUYCHHBIC 3HAHHNA.

5.3. IlpomMexkyTOUHBIH KOHTPOJaL: JK3aMeH mocie 1 — 4-ro cemecTpos.

K 3x3aMeHy 10NyCKaIOTCS CTYAE€HTHI, BLINOJHUBIINE BCe TPEOOBAHUSA Y4el-
HOM mporpammbl. /i gomycka K 3K3aMeHY He00X0AMMO BBINOJHEHHE KOH-
TPOJBHBIX Pa00T, TECTOBBIX M MPAKTHYECKUX 3aJaHUI, Ja0OpPaTOPHBIX padoT

NMPEAYCMOTPEHHBIX B TEKYIIIEM CEMECTPE.

Ilepeyenns BonpocoB k 3k3ameny (1 cemectp)

. IlyTs, nepemenieHue, CKOPOCTh, YCKOPEHUE MAaTEPUATIBHOU TOUKH.

. YpaBHEHHE KMHEMATHKU MOCTYNAaTEeIbHOTO M BPAllaTeIbHOTO ABMKEHUM MaTepHalbHON TOUYKHU
(U1 pABHOMEPHOT'O U PAaBHOYCKOPEHHOT'O IBUIKEHUH ).

3. TanreHMaNbHOE, HOPMAIBHOE U MOJIHOE YCKOPEHUE MPH KPUBOJIMHEHHOM JIBUKCHUH, UX B3aH-
MOCBSI3b.

4. YrnoBoe nepeMelieHne, yrioBas CKOpOCThb, YTJIOBOE€ YCKOPEHHE MPH BpallaTelbHOM JABHXKEHUU
TBEPJOTO TeNa.

5. CBs3b MeX/1y BEJIMYUHAMH, XapaKTEPU3YIOUIMMH MOCTYIATENbHOE U BpalllaTelbHOE JABH)KEHHUE.
XapakTEepUCTUKH paBHOMEPHOro BpaiieHus. CI0KHOE MMOCTYNaTeIbHO-BPAILATEIBHOE JIBUKE-
HUE.

6. ITonsarue cunbl 1 Macchl. 3akoHbl HproTOHA.

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

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

9

1

N —

. MOMEHT cuibl.
0. MomeHT uHepLUU MaTepUaIbHOW TOUKH M TBEPAOTO Teaa. MOMEHT MHEPLUU CTEPKHS, KOJIbLIA,
nucka, mapa. Teopema Ilteitnepa.
11. OcHOBHOE ypaBHEHHE JUHAMMKHU BPALLATEIIbHOTO IBUKEHUS.
12. MoOMeHT uMItyIbCa.
13. Pabora u sHeprus. Pabora koHcepBaTUBHOM CcHIbl. MOIITHOCTB.
14. Kunetnueckas sHeprus. Kunetndeckast sHEprus BpalaTeIbHOTO IBUKCHMUS.
15. IlorennnanbHas SHEPTUs U €€ BA3b C KOHCEPBATUBHOW CUIION.
16. [ToTeHunanbpHast SHEPTHs TeJla B TIOJIE CUIIBI TSKECTH, 1eOpMUPOBAHHOM NpyXuHbI. [loTeHnu-
aJbHAasl KpUBAs.
17. 3akoH coxpaHneHus sHepruu. [IpeBpaiieHrne MexaHH4eCKOi 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.

HNmnynbc Tena. 3aKoH U3MEHEHUS M COXPAaHEHUS UMITYJIbca. Y IPYTUH U HEYIIPYTHil yAaphl.
[lenTp Macc, 3aKOH JBUKEHHS IIEHTpa Macc. [[Br>keHue Tejaa NepeMEeHHON MacChl. Y paBHEHHUE
Memepckoro. @opmyna L{nonkoBckoro.

3aKOH U3MEHEHHS U COXPAHEHUSI MOMEHTA UMITYJIbCa.

['mpockomn, THpocKONHYeCcKHi (P PeKT.

3aKOHBI IMHAMHUKHU B HEMHEPUUAIBHBIX cucTeMax orcyera. Cuiibl HHEPLUU.

Hewunepumansubie cuctemsl orcdera. L{eHTpoOekHas criia HHEPIIHH.

Hewnnepuunanshbie cucremsl otcuera. Cuita Kopuonuca.

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

[TocTynatsl crienuanbHON Teopun oTHOCUTeNnbHOCTH. [IpeoOpasoBanus Jlopenua.
[TpeobpazoBanus JlopeHua. OTHOCUTEIHLHOCTH OJJHOBPEMEHHOCTH COOBITHIA.

[TpeoGpazoBanus JlopeHma. OTHOCUTENBHOCTD ATUTENBLHOCTH coObITH. [lapagokc Me30Ha.
[TpeobpazoBanus Jlopenia. Mi3aMeHeHne ATMHBI TEN B Pa3HBIX CUCTEMAaX OTCYETA.
[IpeoOpazoBanus JIopeHiia ¥ peassTUBUCTCKUIN 3aKOH CIIOKEHHSI CKOPOCTEH.

HuTepBan Mex1y COOBITUIMU.

OCHOBHOI 3aKOH PENSATUBUCTCKOMN TMHAMUKU.

Kunernueckast sHEprus B peasiTUBUCTCKON MEXaHHUKE.

OHeprus Nokos. 3aKOH B3aUMOCBSI3H Macchl U dHepruu. CBs3b MEXIY dHEpPruel U UMITYJIbCOM,
MMITYJIbCOM U KHHETUYECKOM YHEPruei B peIsITUBUCTCKON MEXaHUKE.

Cucrembl MHOTHX YacTull. CocrosiHue cucteMsl. [lapamerpsl cocTosiHUS.

WneanbHelii ra3. YpaBHEHHE COCTOSIHUS UACAIBHOTO rasa.

OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U/I€aIbHOTO rasa.

Yucno creneHeit cBoOOIbI MOJIEKYJIbL. Pactipeienienust SHEpPruu Mo CTEHeHsIM CBOOO/IBI.
Pacnpenenenue Monekyn B moreHuanbHoM 1noje Pacnpenenenne bonpimana.

Pacnpenenenue ra3oBbIx MOJIEKYI IO CKOPOCTAM (pacnpenenenue MakcBesa).

Ilepeyenb BONPOCOB K 3K3aMeHy (2 cemecTp)

. CpeniHee 4uciio CTOJIKHOBEHUHN U CPEIHsIS JIMHA CBOOOIHOTO Mpobera MOJIeKyJ.

. TenmomnpoBoaHocTh. YpaBHeHue dypre. KoadduimeHT TermnionpoBoJHOCTH.

. BHyTpeHHee TpeHue (Bs3kocTh) razoB. YpaBHeHue Heiorona. Koad¢uimenT BsazkocTu.

. Auddyszus. Ypasuenue duka. Koapdunuent auddysun.

. BHyTpeHHss sHepTUs uaeanbHOro ra3a. Ynucino creneneld CBoOO0 bl MOJIEKYITHI.

. Pabota B TepmoiuHamuke. TenaoeMKoCTb.

. [lepBbIii 3aKOH TEPMOJMHAMUKHA U €r0 IPUMEHEHHE 11 H30XOPHOTO W U300apHOTO MPOIIECCOB B

rasax. YHUBepcallbHas ra3oBasi NOCTOsIHHAsL. Y paBHeHUe Maliepa.

. IlepBblif 3aKOH TEPMOAMHAMHUKHN U €r0 MPUMEHEHUE ISl U30TEPMUYECKOr0 M aJuadaTHOro Mpo-

reccoB. YpasHenue Ilyaccona.

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

HaMUKH.
OO6patumbie 1 HEOOpAaTUMBIE MPOIECCHI. DHTPOMUS, €€ CTATUCTUIECKOE TOJIKOBAHUE U CBA3H C
TEPMOJAUHAMUYECKON BEPOATHOCTHIO.

Ontponus. M3MeHeHne 3HTponuu Ipyu u3omnpoueccax. Bropoe Hadamo TepMOJUHAMUKH.

. PeanibHble rasel. YpaBHeHue Ban-nep-Baanbsca. M3otepmel Ban-aep-Baainsca.

BuyTpennsis sHeprus peanbHoro raza. ¢ dekrt Ixoyns - TomcoHa.

CaoiicTBa xunkocreil. [loBepxHoCcTHOE HaTskeHHE. JlaBiieHHE MO MCKPUBJICHHON NOBEPXHO-
CTBIO.

®da30Bble nepexopl. JluarpaMma coCTOSHUS.

DIIEKTPUUYECKUH 3apsii. 3aKOH COXPAHEHUS AJIEKTpUUECKOro 3apsaa. 3akoH KyioHa.

HanpspkeHHOCTB aiieKTpocTatndeckoro nodst. HanpspkeHHOCTh 1odist ToueyHoro 3apsiaa. [Ipun-
LU CYNEPIIO3ULIUU. 3apsijl, pacrpeaeeHHbINH 10 00beMy, TOBEPXHOCTH, JIMHUU.
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18. IlpuHIuNI cynepno3uuuy. DIEKTPUUECKOE T0JIe U0 (Ha OCU AUIOJS U Ha NEPIEeHIUKYIISpE,
BOCCTaBJICHHOM U3 CEPEAMHBI JUIIOJS).

19. Cunossie uaun. [10TOK BeKTOpa HAPSHKEHHOCTH 3JIEKTpocTaTudeckoro nojs. Teopema ["ayc-
ca JUIsl DJIEKTPOCTaTUYECKOrO MOJIS B BAKYyME.

20. Teopema I'aycca. IIpumenenue teopembl ['aycca 1iisi pacuera 3JE€KTPOCTATUUYECKUX TOJICH:
HaINpsKEHHOCTH I0JIs1 PABHOMEPHO 3apsHDKEHHON cheprudecKoil MOBEPXHOCTH.

21. Teopema Tl'aycca. Ilpumenenue Teopemsl l'aycca ans pacdera 3J€KTPOCTaTUYECKUX IIOJIEH:
HaNpsKEHHOCTH M0JIs1 00bEMHO 3apsyKEHHOTO 11apa.

22. Teopema l'aycca. Ilpumenenue Teopemsl l'aycca ans pacdera 3J€KTPOCTaTUYECKUX IIOJIEH:
HaNpsHKEHHOCTh MOJIsI PABHOMEPHO 3apsKEHHOM OECKOHEUHOW IUIOCKOCTH M HAIpPSKEHHOCTb
1OJIS IBYX O€CKOHEYHO MPOTSHKEHHBIX MapajlIeIbHBIX PABHOMEPHO 3apsKEHHBIX ITOCKOCTEH.

23. PaboTa 371eKTpOCTaTUYECKOro MoJId o mepeMenieHnto 3apsina. Llupkymnsuus BekTopa Hamps-
KEHHOCTHU 3JIEKTPOCTaTUYECKOro Nojisl. [loTeHIManbHbIi XapakTep 3J€KTpOCTaTUUYECKOro I0-
J8l.

24. Ilorenunan anexkrpocrarndeckoro nois. [Torennnan noas toueyHoro 3apsaa. PasHocTs noren-

LI1AJIOB.

25. CBs3b HaNPsDKEHHOCTH M MOTEHLMANa 3JIEKTPOCTaTUYECKOrO MOJIs. DKBUIIOTEHIIMAIbHBIE 110-
BEPXHOCTH U JIMHUH HAIIPSHKEHHOCTH.

26. CBsi3p HANPSDKEHHOCTH M MOTEHIIMANIa 3JIEKTPOCTaTHUYEeCKOro mossi. Pacuer moreHunmana 3aps-
JKEHHOU ChepBhl.

27 CBs3b HaNPSYKEHHOCTU U MOTEHIMAJIA AIEKTPOCTATUYECKOro NoJisi. Pacyer pasHOCTH NOTEHLIMA-
JIOB MEXy ABYMs TOUKaMHU I10JI1 PABHOMEPHO 3apsHDKEHHONW OECKOHEYHO MPOTSKEHHOM IIIoC-
KOCTH M MEXAY IByMsl PABHOMEPHO 3apsSKEHHBIMU TUIOCKOCTSIMH.

28. CBs3b HAIPSDKEHHOCTH M MOTEHIIMAJIA AIEKTPOCTATUYECKOrO MMoJsd. Pacuer pa3HOCTH NMOTEHLIU-
aJIOB MEXJ1y TOUKaMU MOJIs1 00bEMHO 3apsKEHHOTO 11apa.

29. IIpumenenue TeopeMsl 'aycca [uist pacueTa HaIPsHKEHHOCTH II0JISI PABHOMEPHO 3apsiKEHHOIO
muMHIpa (HUTH). CBS3b MEXy HANPSYKEHHOCTHIO U MOTEHIIMAIOM 3JIEKTPOCTATUYECKOrO IO~
as1. PacueT pa3HOCTH MOTEHLMATIOB MEXIY TOYKAMH IOJs PABHOMEPHO 3apsKEHHOTo OecKo-
HEYHOTO IWIMHAPA (HUTH).

30. {unnekTpuku B 3nekTpuueckoM nosie. [lonsipusanmst IuaIeKTpUKOB U €€ TUIbl. BekTop moms-
pU3aLuu.

31. Dnexrpuueckoe nojue B AudJIeKTpuKe. OTHOCHUTENbHAS IUIIEKTPUUYECKAs TPOHULIAEMOCTD U JIH-
AIIEKTpUYECcKasi BOCIIPUUMYHUBOCTb.

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

33. CerHeToaIeKTpUKH U UX cBOMCTBA. J(uanextpuueckuil rucrepesuc. I1bezornexkrpuyeckuil ¢-
Gexr.

34. IIpoBOJHUKH B JIEKTPOCTATUYECKOM ToJie. Pacmipenenenue 3apsa0B B IPOBOJHUKE. DIEKTPO-
€MKOCTb YEAMHEHHOTO IIPOBOIHUKA.

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

36. DHeprusi NIPOBOJHUKA U KOHJIEHCATOPA. DHEPTHUS dJEKTPOCTATHIECKOTO TOJIS.

Ilepeuenb BOpocoB K 3Kk3ameHy (3 cemecTp)

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

2. Uctounuku Toka. 9JIC ncrouHuka.

3. 3akon OMa B UHTETpabHOU U T depeHaIbHON GopMme.

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

5. 3akoH OMa /1711 HEOJHOPOIHOT'O y4acTKa LIENH U CIEICTBUS U3 HETO.

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

7. MarnutHoe mone. Bekrop MarHuTHOW uHAyKIMH. ['paduueckoe mpencraBieHHE MAarHUTHOTO

MOJIA.

8. 3akoH buo - Casapa - Jlaruiaca u ero npuMeHEHHE Ul pacueTa MarHUTHOTO IOJISL 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 HAa NPOBOAHMK ¢ TokoM. Cuia Ammnepa. Cuna B3auMOJECHCTBUS
JBYX IPOBOJHHUKOB C TOKOM.

11. Teopema 0 HMPKYJISALUHUKA BEKTOpa HANMPSHKEHHOCTH MArHUTHOTO MOJISl (3aKOH TOJIHOTO TOKA) U
€ro NpUMEeHEHHUe JJIsl pacyeTa MarHUTHOT'O TIOJISl COJICHOU/IA.

12. Teopema 0 HMPKYJISALUHUKA BEKTOpa HANPSHKEHHOCTH MArHUTHOTO MOJs (3aKOH TOJIHOTO TOKA) U
€ro NpUMEHEHHUEe JJIsl pacyeTa MarHUTHOTO TIOJISl TOPOUIA.

13. IToTok BekTOpa HAMPsHKEHHOCTH MArHUTHOTO MOJisg (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. MarHUTHBIA MOMEHT KOHTYpa ¢ TOKOM.

16. JIBukeHuE 3apsyKEHHOM YaCTULIBI B AJIEKTPUUYECKOM II0JIE.

17 MarnutHoe moJie ABWXKYyLIErocs 3apsaa. JleiicTBUe MarHUTHOTO IMOJIs Ha JABMXKYIIUHCS 3apsii.
Cuua Jlopenua.

18. JIBu>keHue 3apssKeHHOM YaCTHIIBI B MATHUTHOM TIOJIE.

19. OTkII0OHEHNE IBUKYIIUXCS 3apsI10B SJIEKTPUUECKUM U MarHUTHBIM I10JIEM.

20. 3ddext Xonna u ero NpuMEHEHHE.

21. MarHuTHbIE MOMEHTBHI 3JIEKTPOHOB U ATOMOB.

22. Hamarau4eHHOCTh. MarHuTHoe moJie B BellecTBEe. MarHuTHas BOCIPUUMYUBOCTh U OTHOCH-
TeJbHasi MArHUTHASI IPOHULIAEMOCTD BEILECTBA.

23. lnamarHuTHBIN 3P PEKT.

24. JlnaMarHeTUKH U apaMarHeTHKU.

25. deppoMarHeTUKU, UX CBOMCTBA U MPUMEHEHHUE.

26. OnbiTel @apajes. SIBaeHUe 37€KTPOMAarHUTHON MHYKIUH.

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

28. Camounnykuusi. UHIyKTUBHOCTD. TOKM MPU pa3MbIKaHUH U 3aMBbIKAHUU TIETIH.

29. DHeprust MarHuTHOTO 1oJist. O0beMHas MIIOTHOCTh SHEPTUH.

30 Buxpesoe anektpuueckoe mnosne. [lepBoe ypaBHeHue Makcera.

31. Tok cmemenus. Bropoe ypaBHenne MakcBeia.

32. Cucrema ypaBHeHU MakcBeia Juist 3JIEKTPOMarHUTHOTO TIOJIS.

33. YpaBHEHUE U XapaKTEPUCTUKU TapMOHUYECKUX Kolebanuii. CriocoObl 3ajaHus KOJIeOaHMiA.

34. JIuddepennuanbHoe ypaBHEHHE COOCTBEHHBIX (HE3aTyXarolux) KojieOaHuW Tpy3a Ha Tpy-
)kuHe. Ero pemenne. I'apmoHnueckuii ocuuuissTop. MasTHUKH.

35. CkopocCTh, YCKOpPEHUE, DHEPTUsI TAPMOHUYECKUX KOJICOaHH.

36. KonebatenbHblit KOHTYp. CBOOOIHBIE HE3ATYXAIOILIUE AIEKTPOMArHUTHbIE KOJIeOaHUs B KOHTY-
pe. Auddepennnansuoe ypaBuenune. @opmysna TomcoHa.

37. Tox u HampsbKEHHE B HACATM3MPOBAHHOM KollebaTenbHOM KOHType. lIpeBpaiieHue sHEpruu
IIPU 3JIEKTPOMArHUTHBIX KOJIEOaHUSX.

38. Muddepenmanbaoe ypaBHeHHE 3aTyXarOMUX KojeOaHU B KojeOaTeIbHOM KOHTYpE, €ro pe-
HICHHUE.

39. XapakTepuUCTUKH 3aTyXaHUsl.

40. MuddepennmanbHOe ypaBHEHUE BEIHYKIEHHBIX KOJIEOAaHUH B KOHTYpE, €ro pelicHHe.

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

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

Ilepeyenb BONPOCOB K 3Kk3aMeHy (4 cemecTp)
1. BontHoBo# miporiecc. Buabl BOJIH.
2. YpaBHEHHE IJIOCKON BOJIHBI.
3. BonHoBoe (auddepeHnnanbHoe) ypaBHEHHE yIpyroi BoJHbl. CKOPOCTh YyIPYToi BOJIHBI.
4. DHeprus ynpyrux BosiH. Bekrop YMoBa.
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5. PacmpocTtpaHeHne 31€KTPOMAarHUTHBIX KosiebaHuil. BonHOBoe ypaBHEHHE 3JIEKTPOMAarHUTHOM
BOJIHBI.

6. BosiHOBO€E ypaBHEHHE IIJIOCKON AJIEKTPOMATHUTHON BOJIHBI U €TI0 PELLIECHUE.

7. CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH.

8. DHeprus 3IeKTpOMarHuTHbIX BOJH. Bektop [loiinTuHra.

9. llIxana 31eKTPOMarHUTHBIX BOJIH.

10. UnTepdepenius BoaH. AMIUTUTYAA Pe3yIbTUpPYIOIIero Konebanus. PasHocTs (a3 u pazHOCTh
X0/a.

11. YcnoBus 06pa3zoBaHus MAaKCUMYMOB U MUHUMYMOB MHTEHCUBHOCTH. MIHTEepdepeHIus cBeTa.

12. Cnoco6sl HabmoaeHus uurepdepenunu. MatepdepeHronnas kKapTuHa OT JBYX UCTOYHUKOB.

13. MaTepdepennns B TOHKUX MIeHKaX. [10J0Ckl paBHOTO HAKIIOHA, TIOJIOCH! PABHOM TOJIIUHBL.

14. Iudpakuus. [Tpunnun [tolireHca-Openerns.

15. Meton 30u @penens.

16. Jludpakuus Ha KpyTrJIOM OTBEPCTHH H IIEIH.

17. JudpakumoHHas pemeTKa.

18. EcTecTBEeHHBIN U NOJSIpU30BaHHbIN cBET. [lomsipuzaTopsl.

19. Ionspusanus ceera. 3akoH Mantoca.

20. [Honsspuszanus npu oTpaxeHUH U npeaomiieHnn. 3akoH bprocrepa.

21. IBoitHoe myuernpenomiienue. [lomsiponsl.

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

23. 3aKOHBI TEIUIOBOTO U3Ty4YeHUs a0COTIOTHO YEPHOTO Tea.

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

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

26. ®oTOH. XapaKTepUCTUKH (POTOHA.

27. Baemanii porodddexr. 3akons! porodrddexra.

28. JlaBieHue cBerta.

29. Dddexr Komnrona.

30. Oneit borte. KopnyckyisipHO-BOJIHOBOW Jyalii3M 3JIEKTPOMAarHUTHOTO U3ITyUYEHHUS.

31. Monens atoma Pesepdopna. [loctynater bopa.

32. Cepuu B cieKTpe aTroma BOAOPOJIa.

33. DKcIepUMEHTaIbHOE JJOKa3aTeNbCTBO AUCKPETHOCTH SHEPreTUYEeCKUX ypoBHEH aTtoMoB. Ombl-
Tbl @panka u ['epna.

34. DHepreTHUeCcKuil U ONITUYECKHUI CIIEKTPhI aTroma Bojaoposa. (Pacuyer aroma Bogopoaa o bopy).

35. I'unore3a ne bpoitns.

36. DKciepuMeHTAIbHBIC JOKA3aTEebCTBA BOJHOBBIX CBOMCTB MUKPOUYACTHII.

37. CooTHouieHue HeonpeaeneHHocTel I eitzenoepra.

38. BonHoBast yHKIMS U €€ CTATUCTUYECKUI cMbICH. [IpMHIIMIT TPUYMHHOCTH B KBAaHTOBOM Mexa-
HUKE.

39. Ypasuenue lllpequnrepa co BpemeHem (o01iiee).

40. Ypasuenue lllpenunrepa as CTallMOHAPHBIX COCTOSHUM.

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

42. ITpunuun coorsercTBUs bopa.

43. TynHenbHbIN 3P QEKT.

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

45. KBaHTOBBIE Uncna. BEIpOXKIEHHBIE COCTOSTHUSI.

46. IIpaBuia ot60opa. CeKTp U3Iy4eHHUs: aToMa BO0PO/a.

47. 1-s cocTtosiHUE B aToMe Bojopoia. Pacripeenenue 35eKTpOHHOM TUIOTHOCTH JIJIsT Pa3TMIHBIX
COCTOSIHUH.

48. Cnektp atoma HaTpusa. MyJIbTUILIETHOCTh CIIEKTPOB. CITUH AJIEKTPOHA.

49. PacnipenieneHne 2JIEKTPOHOB 10 dHEpreTuueckuM ypoBHsAM. [Ipunnun [aynu. Ilepnonnyeckas
cuctema anemeHToB J[.11. Menpaeneena.

50. PentrenoBckoe n3nydenne. CrIoNIHON ¥ XapaKTEPUCTUYECKHUI CIIEKTphl. 3aKOH Mo3H.
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51. CocraB atomHOTO sifipa. M30TOMBI, 1300aphl, N30TOHB. CIIMH U MAarHUTHBIN MOMEHT S/Ipa.
52. Jlegext Macchl. JHEPTHS CBS3H SApa.

53. dusnueckas Npupoaa sAepHbIX cuil. KBaHTBI M0 siAepHBIX cUil. Mozenu CTpoeHus sapa.
54. EcrecTBeHHAas paIMOAKTUBHOCTh. 3aKOH PaJMOAaKTUBHOIO pacnaja.

55. llennas sanepHas peaklus AeJIEHUs ypaHa.

56. Peakiiuu cuHTE3Aa.

Oo0pa3ubl IK3aMeHAIIMOHHBIX 0MJIETOB

POCCUNCKUU I'OCYJIAPCTBEHHbBIU T'MIPOMETEOPOJIOI MUECKUN
VHUBEPCUTET
Kadeapa ®PU3SNKN

050305 — Ipuxmagnaas rugpomereopornorus (IIpodmas moaroroBkn IoaspHas MeTeopoJIOrUs U KIUMATOJIOTH)

JK3aMeHANMOHHBIN Omaer Ne 3
HJucuunauna «dOuzuka»
1. TanreHuanbHOE, HOPMAJIBLHOE U MOJHOE YCKOPEHUE MPU KPUBOJIMHEHHOM JABUKEHHUU, UX
B3aUMOCBSI3b.
2. 3aKOHbBI IMHAMUKH B HEWMHEPIHAIBHBIX CUCTeMax oTcyeTa. CHUITbl HHEPIHUH.
3. OnpenenuTh JaBJICHUE, OKA3bIBAEMOE ra30M Ha CTEHKU COCY/Ia, €CJIM €ro TUIOTHOCTh paBHA
0,01 xr/™°, a CpenHsis KBaJpaTUyHasi CKOPOCTh MOJIEKYJ rasza cocraisieT 480 m/c.

DK3aMeHaTop

3aBenyrouuii kapeapoit pusuku

POCCUMCKUI IT'OCYJJAPCTBEHHbBIN 'MJIPOMETEOPOJIOT MYECKUH
YHUBEPCUTET
Kadenpa ®PU3NKU

050305 — Ipurnaanas ruapomercoposorus (IIpoduss moarorosku IoasspHasi MeTEOPOJIOTHS M KJIUMATOJIOT )

DK3aMEeHAUMOHHBLIN OuJgeTr Ne 5
Jlucunnanua «Pusuka»

1. Ucrounuku Toka. 3/1C ncToUHMKA.
2. IlnaMarHeTuKy U nmapaMarHeTUKH.
3. MrHOBeHHOE 3HAaYeHHE CUJIbI TOKAa B KOJEOATeTbHOM KOHTYpPE MEHSIETCS CO BPEMEHEM IO

3aKOHY: 1 Mt / Haiitn nepron konebaHuil 1 eMKOCTh KOHTYpa, €CIIU KaTyIllKa
MMeEeT MHAYKTUBHOCTE | I'H.

OK3aMeHaTop

3aBenyroumii kadenpoit puzuxu

POCCUNCKUN TOCYJIAPCTBEHHBIN TMIPOMETEOPOJIOI MUECKUN
VHUBEPCUTET
Kagpenpa ®PU3NKU

050305 — ITpuknaguas runpomereopostorus (IIpoduns noaroroBkn IlogsipHasi MeTeopoJIOTrHst M KINMATOJIOTHS)
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DK3aMEeHAUUMOHHBLINA OueT Ne 3
JIucnunauga «PU3uKa»

1. BonnoBoe (nud depeHnnanbHoe) ypaBHEHUE yIPYTroi BoJdHbIL. CKOPOCTh YIPYTOi BOJIHBI.

2. DKCIIEPUMEHTAILHOE JI0KA3aTeIbCTBO JAUCKPETHOCTH YHEPTeTUYECKUX YPOBHEH aTOMOB.
OnbiTel @panka u ['epiia.

3. OnpenenuTth SHEPTUIO, UMITYIIBC U Maccy (pOTOHA, AJTMHA BOJIHBI KOTOPOTO paBHa 1,24 HM.

DK3aMeHaTop

3aBeayromuii kadenpoit puznku

6. YueOHO-MeTOAUYecKOe M1 MH(OPMAIHOHHOE 00ecTiedeHue TN CIUTIINHbI

a) OCHOBHAasl JIUTepaTrypa:

1. Casenves U.B. Kypc obmieii puzuku. Kauru 1-5. — M.: Hayka. ®usmaraut. 2009.

2. Tpogumosa T. 1. Kypc puzuku: Yued. mocodbue Ans By30B. — 7-€ U31., crep. — M.: Boicinas
mkoJa, 2008.

3. ©puw C.3., Tumopesa A.B. Kypc obmeit puzuku. Kuuru 1-3. — M.: Jlanp-Tpeiin. 2006.

4. Bonvkenwmerin B.C. «COopHUK 3a1a4 110 obmemy Kypcy ¢pusukun» — 2005.

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

0) JomOTHUTEIbHAS JINTepaTypa:

1. bapmacoe A.B., Xoamozcopos B.E. Kypc obmieit pusuku mist mpupoomnoib3oBareneii. Me-
xanwuka // CIIb.: BXB-Ilerepoypr, 2008, 416 c.

2. bapmacos A.B., Xonmoeopos B.E. Kypc oOuieit ¢usuku 11t nmpupogomnob3osareieit. Ko-
neb6anus u BosHbl // CIIb.: BXB-IletepOypr, 2009. — 256 c.

3. bapmacoe A.B., Xoamozeopos B.E. Kypc oOuiei ¢usuku Juist npupoaonoiabs3oBareneid. Mo-
nexyssipHas ¢usuka u repmoauHamuka // CIIb.: BXB-IlerepOypr, 2009. — 512 c.

4. bapmacos A.B., Xoamoeopos B.E. Kypc o0mieit ¢u3nku sl MpUpOI0N0JIb30BATENICH.
Onextpuuectso // CIIb.: BXB-IlerepOypr. — 2010 r. - 448 c.

5. Heoszseykas U.B. Cunpl unepuuu. Koncnexr nexkuumii — CII16.: U3a. PITMY, 2003. - 20 c.

6. Heoszseyrxas U.B., Hvsuenko H.B. Koncnekt Jekiuii mo aucuuruinae «®Pusukay. Temsr: 1.
PenaruBuctckast npuposa MarHuTHOro noist. 2. YpasHenuss MaxcBemna. Tok cmemmenus. - CII06.:
N3n.PTTMY, 2009. — 24 c.

7. Muxmeesa E.FO., Conogvesa O.11. ®u3uka TBepAOro Teia. DIeKTPOHHOE yueOHoe mocodue
- r.p. Ne 2011620517. 2011 r. http://h91102a0.bget.ru/elBook/Titul.htm

8. @okun C.A., bapmacosa A.M., Mamaee M.A. O6paboOTKa pe3ynbTaTOB U3MEPEHUN (QH3u-
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. JIlabopaTopHbIif IPAaKTUKYM IO JHC-
mumuHe «Pusukay. Paznens «Mexanukay, «MosekymspHas ¢puzuka u repmoauHamuka» — CII06.:
Wzn. PITMY, 2006. — 119 c.

10. Kocyos B.B., Cmankoea E.H. JlabopaTOpHBI MPaKTHUKYM C UCIOJIb30BAHUEM BHPTYallb-
HBIX CTeH/0B Mo auctmiuinae “duszuka”. Pazmen “MonexynsapHas ¢u3nka U TepMOIUHAMHKA . —
CII6.: m3n. PTTMY, 2010. — 64 c.

11. [vauenxo H.B., booynos E.H., Apewes U.I1. u Op. JlJabopaTOpHBII MPaKTUKYM IO JTUCIH-
mnHe «Pusukay. Paznen «9nekrpuuectBo u maraetusm» — CII6.: Mzn. PITMY, 2001. - 100 c.

12. bobposckuii A.11., Jeauenxo H.B., u op. JJabopaTtopHblil mpakTHKyM 10 (uznke. OnTuka
u sinepHas ¢usuka. — CII6.: U3a. PITMU, 2016. - 115 c.

13. benose M.M., Kocyos B.B., Hkoenesa T.FO. u Op. JlabopaTopHBI TMPAKTUKYM IO TUCIIH-
winHe “Puzuka”. Kype I, II. — CII6.: u3n. PITMY, 2010. — 58 c.
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14. KontponsHas pabota no nucuurummae «dusukay. Pazaen « OCHOBBI CrielIUaIbHON TEOPHH
OTHOCUTeNbHOCTH» o peA. Jlorunosa A.B. — CI16, PTTMY, 2010.

15. KontponbHas pabota mo aucruiuinHe «Pusmkay. Paznen «Bpamienue TBepaoro tenay
nox pen. Jlorunosa A.B. — CI16.: M3a. PITMY, 2011.

16. KonTpoasHas padorta Ne 1 mo aucrummHe «Pusukay. Paznen «MosekynspHas Gu3uka.
Tepmonunamukay moj pen. booposckoro A.IL. — CI16.: U3a. PITMY, 2002.

17. KourponsHas paborta Ne 2 o aucuumiuae «Dusuka». Paznen «MonekynsapHas Gusnka.
Tepmonunamukay moj pen. booposckoro A.IL. — CII6.: U3a. PITMY, 2002.

18. KontponpHast padora no mucummmae «Pusmkay. Paznen «DnekTpocTatuka» Mo pen.
Bo6posckoro A Il — CI16.: U3n. PITMY, 2002.

19. KonTtposbHas pabdota mo mucuuruinHe «®Dwusukay. Pazgen «Qmekrpocratukay. - CII6.:
W3n. PTTMY, 2009. — 23 c.

20. KontponpHas pabora nmo mucuuiuinae «Pusukay. Paznen «[1ocTOSHHBIA TOK» MOJ pel.
bo6posckoro A.II. — CII6.: U3a. PITMY, 2002.

21. KonTponbHas padora no gucuuiuinae «dusnkay. Paznen «3nekTpoMarHeTu3m» moj pes.
bo6posckoro A.II. — CII6.: U3a. PITMY, 1997.

22. KontponbHas pabora mo maucuuruimne «Pusukay. Paznen «Konebanus U BOTHBI) 1OA
pen. Hemzsenkoit M.B. — CI16.: U3a. PITMY, 2007.

23. KonrponbsHas pabora mo aucuuruinae «®dusukay. Paznen «BomHbl B ynpyrux cpeaax.
BonHoBas ontuka: mHTEepdepeHIus, AUPPaKIus U MMOSIpU3ans CBeTay Mmoja pea. boOpoBckoro
A.IL — CII6.: U3n. PTTMY, 2004.

24. KonrtponbHas padota no aucuurnie «Dusuka». Pazngen «TemnoBoe uznyyenue. KBan-
TOBas npupoja ceera» nof pen. booposckoro A.I1. — CII6.: U3n. PITMY, 2005.

25. KontponbHas pabora no gucuuminHe «Dusmukay. Paznen «Pusnka aTOMOB U aTOMHBIX
anep. DieMeHTapHble yacTUlbl. OCHOBBI KBaHTOBOM MeXaHUKH» 1oJ pen. bobposckoro A.IL. —
CII6.: U3n. PITTMY, 2002.

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

B) NporpamMMHoe odecnieyenune u UurepHer-pecypcsi:

1. http://pskgu.ru/ebooks/okphyzikc.html YueGHbie mocobus mo obmeit gpusuke.

. http://lectoriy.mipt.ru/lecture?category=Physics&lecturer Bumeonekiiuu u OTKpbIThIE 00pa-
3oBarenbHble Marepuansl GuzTexa. Jlekuuun no Ousuke.

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

. http://pskqu.ru/ebooks/tf.ntml . Teopernueckas Ousuka.

. http://physics.nad.ru/ - ¢puzuka B aHUMAIHIX

. http://dmitryukts.narod.ru/kopilka/video.html- omeiter mo pusuke.

. https://sites.google.com/site/rggmustud/ AkryansHas nHbOpMaIKs IS CTYACHTOB, MPOXO0-
nsamumx o0yuenue gusuke B PITMY.

10. Dnextponnas 6ubmoreka DBC «Znaniumy (http://znanium.com/)

11. Dnextponnas 6udmorexka DBC «Opaiir» (https://biblio-online.ru/)

N

[(olNopIN &) BF >V}

7. MeToauyeckne yKazanus Jisi 00y4YaUUXCsl M0 OCBOEHHIO JUCIHIJIMHBI

Bun yueOHBIX 3aHs- | OpraHu3anus IesTeIbHOCTH CTYIACHTA
TUN

Jlexium B Xone neKIMOHHBIX 3aHATHHA HEOOXOJUMO BECTH KOHCIEKTHPOBAHHUE
yuebHoro marepuana. ObOpamaTh BHUMaHUEe Ha (OPMYIHPOBKHU (PHU3UUE-
CKHX 3aKOHOB, MPOIIECCOB, sBieHUM. [loapo0HO 3amuchIBaTh MaTeMaTH4e-
CKHe BBIBOJBI (hopMyll. JKenaTelnbHO OCTaBUTh B pab0OYMX KOHCIIEKTax Io-
751, Ha KOTOPBIX JeNaTh TTOMETKH M3 PEKOMEHJIOBAHHOMW JIUTEPaTyphl, 10-
MOJIHSIOLIME MaTepuai MPOCIHYIIaHHON JIEKIMH, a TaK)Ke MOJYEPKUBAIO-
1I1e 0COO0YI0 BAKHOCTH T€X MJIM MHBIX TEOPETUUCCKUX TTOJIOKECHHH.

HpaKTI/ILICCKI/IC HpaKTI/IquKOC 3aHATUC — 3TO 3aHATHC, IPOBOJAUMMOC IMOA PYKOBOJCTBOM
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3aHATUA

MpenojaBareyis B y4eOHOW ayIUTOPUH, HAMpPABICHHOE Ha YIIIyOJIeHHE
HAaY4YHO - TEOPETUYECKUX 3HAHUN U OBJIAJICHUE ONPEACIEHHBIMA METOJAMHU
CaMOCTOSITENIbHOW paboThl. B mporiecce Takux 3aHATHIA BbIPaOATHIBAIOTCS
npakTuyeckue ymenus. llepen npakTUYeCKUM 3aHATHEM CIEAYET U3YYUTh
KOHCIIEKT JICKIIMM M PEKOMEHJOBAaHHYIO JIUTEPATypy, oOpaiias BHUMaHUE
Ha MPAKTUYECKOE MPUMEHEHUE TEOPUU U HA METOAUKY PELIEHUS THUIIOBBIX
3a/1a4, PEeIINTh 33J1a4y 33/IaHHBIC HA JIOM (HEe MEHEE IISATH THIOBBIX 3aj/1ay4).
['maBHBIM coJiep)KaHUEM MPAKTUYCCKUX 3aHSATUH SBISETCS aKTUBHAS pado-
Ta KaXJ0r0 CTYJEHTa M0 MPUMEHEHUIO (U3UYECKUX MOHSATHH, 3aKOHOB U
MOJEJIEN K KOHKPETHBIM 3aJa4aM, B TOM YHCJIE NPUKIAJTHOTO XapakTepa.
Ha npaktrdeckoM 3aHATHM TJIaBHOE — YSCHUTH CBSI3b PEIIAEMBIX 3ajlay C
TEOPETUYECKUMH TOJIOKEHUAMHU. J[JIsI 3aKpEIICHUs] HaBBIKOB JIOMa pellia-
IOTCSl 3aJlauM, 3aJlaHHbIe MpernojaaBareseM Mo NnpoijaeHHon Teme. g Be-
JICHUS 3aIiCce Ha MPAKTUYECKUX 3aHSATUSX OOBIYHO 3aBOJST OTACIHHYIO
Terpalb. JJisi 3aKperuieHus] MOJY4eHHBIX MPAKTUYECKUX HABBIKOB MOCIIE
W3YYCHHS TEMBI POBOJIUTCS KOHTPOJIbHAS pabota. KOHTpoIbHEIE pabOThI
BBINIOJIHSIFOTCS B BUJI€ PELLECHUS MHIAMBUIYAJIBHBIX 3a/1ad BO BHEAYAUTOP-
HOE BpEMS M CHAIOTCS MPENoJaBaTe0 Ha NpoBepKy. [IpoBepeHHbIE KOH-
TPOJIBHBIE XPAHATCA Yy MPENnoAaBaTelid 0 3aBEPUICHUS U3Y4YCHUS TUCIIU-
IUTHHBEI.

Jlornyeckast CBSI3b JICKUMM M MPAKTUYECKUX 3aHATHN 3aKIIOYAECTCS B TOM,
4yT0 uHGOpMaIUs, OTydYeHHas! Ha JIEKIIUU, B MPOLIECCE CAMOCTOSITENLHOM
paboThl Ha IPAKTHYECKOM 3aHSATHU OCMBICIIMBACTCS W TiepepadaTbIiBaeTcs,
[IpY TTOMOIIM TPEToAaBaTess aHAIM3UPYeTCs A0 MeIbYallInX MoaApoOHO-
CTEM, MMOCIIE YETr0 MPOYHO YCBAUBAECTCS.

JlaboparopHas
pabora

JlaGopaTOpHbIE 3aHATUS MUMEIOT LIENbI0 MPAKTUYECKOE OCBOEHUE CTYJEH-
TaMU HAYy4YHO-TEOPETUUYECKUX IOJIOKEHUH U3y4aeMOM JUCLMILIMHBL, OBJIA-
JICHNE UMM TEXHHUKOW 3KCIEPUMEHTAIbHBIX MCCIEAOBAHUN W aHaIu3a I10-
JY4YEHHBIX pe3yJbTaTOB, NPUBUTHE HABBIKOB PalbOTHI C J1a0OpPaTOPHBIM
000pyI0BaHNEM, KOHTPOJIbHO-U3MEPUTEIbHBIMU MPUOOpPAMH U BBIYUCIIU-
TeJbHOM TexHUKOW. [lo BbIMOIHEHHUIO JTaOOpaTOpHON pabOTHI CTYIEHTHI
MPEJCTABIISIIOT OTYET U 3alllMIIA0T €ro. 3allUIIEHHbIE OTYEThl CTYJCHTOB
XpaHsTcs Ha Kadepe 10 3aBeplICHUs] U3YYSHHs] JUCIUIUINHBL

Breaynuropnas
pabota

IpeJicTaBiIsieT co00M BUJ 3aHATHM, KOTOPbIE KaX/IbIi CTYJIEHT OpraHu3yeT
U IUIAHUpYeT camocTosATeNbHO. CamocTosTenbHas padoTa CTYIEHTOB
BKJIIOYAET:

— CaMOCTOSITENIbHOE U3yYEHUE Pa3eI0B IUCLUILINHEI;

— MOJTOTOBKA K BBIIOJHEHUIO JIaOOPATOPHBIX pabOT, BBHIOJHEHUE BBIYHC-
JUTEIbHBIX U TpapHUuecKuX 3aJlaHuil K JabopaTOpHBIM paboTam, MOJro-
TOBKY K ITPaKTUYECKUM 3aHATHUSAM, PELLICHUE UHINBUIYaIbHBIX 33a]a4 (KOH-
TPOJIbHBIX padoT);

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

ITogroroBka Kk »5K3a-
MEHY, 3a4eTy

3ayer ciayxuT (GOpMOIl MPOBEPKH BHIOJHEHUS CTyIEHTaMHU JabopaTop-
HBIX U KOHTPOJIbHBIX paboT, YCBOGHUS MaTepHalia MPAKTUYECKUX 3aHATHI.
DK3aMEeH MMEEeT IEeJbI0 MPOBEPHUTh M OLEHUTHh YPOBEHb TEOPETHUECKUX
3HaHUH, yMEHHE MPUMEHATh UX K PEIICHUIO MMPAKTUYECKHUX 33/]a4, a TaKxKe
CTETIeHb OBJIAJICHUS TPAKTUYECKUMH YMEHHSIMH W HaBBIKAMH B O0BEMeE
TpeOOBaHUH YUeOHBIX TPOTPAMM.

[TonroToBka K 9K3aMeHy IpenIojiaraeT M3y4eHHWe KOHCIIEKTOB JIECKIIUH,
PEKOMEH1yeMOH JIUTepaTyphl U APYTUX UCTOUHUKOB, IOBTOPEHUE MaTepHU-
aJIOB MPAKTUYECKUX 3aHITUI
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K »Kk3aMeHy mOIMyCKarOTCS CTYICHTHI, BBITIOJHHUBIINE BCE TPEOOBAHUS
y4eOHOM MpOorpaMMbl MO JAAHHOW AUCHUIUIMHE (1abopaTopHBIE PabOTHI,
JIOMAIIHAE W TECTOBBIC 3aJ]aHHs, KOHTPOJIbHBIC pabOThI), PEAYCMOTPEH-
HBIC B TEKYIIEM CEMECTPE.

8. Un¢dopmannoHHbIe TEXHOJIOTHH, UCNOJb3yeMble NMPHU OCYHIECTBIEHHMH 00pPa30BaTe/ib-
HOI0 mpolecca Mo JUCHHUILINHE, BKJIOYAs NepedyeHb MPOrpaMMHOro odecneyeHuss 4 uHgop-
MAaIHOHHBIX CIPABOYHBIX CUCTEM (ITPH HEOOXOAMMOCTH)

Tema (pazaeinn) AUCITUTUTMHBI

OO0pa3zoBareibHbIe U
UH(POPMALIMOHHBIE TEXHOJIOTHH

[TepedyeHb mporpaMMHOTO
obecrieyeHus: U nHpGopMaru-
OHHBIX CHPABOYHbBIX CHCTEM

Pa3zgen 1. Beeaenue.

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

OBbC PITMVY

Pa3zgen 2. ®uznueckue ocHO-
BbI MEXaHHUKH.

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

OBC PITMY h

Pazpen 3. MoJaexkyaspHas
¢pu3nka u TepMOAMHAMHUKA

Jleku, nabopaTOpHBIC 3aHs-
TUS, OTYET MO JabopaTOpHOU
pabore (He MeHee 4), IPAKTHU-
YECKUE 3aHATHS, TPAKTUICCKUE
3ajaHus, coOeceloBaHHe, Te-
CTUPOBaHUE, KOHTPOJbHAS pa-
0oTa, caMocTosiTeNbHAs paboTa
CTYJICHTOB

O9BbC PITMY

Paznen 4. JiaekTpu4ecTBo M
MAarHeTu3m

Jlekuu, naboOpaTOpHBIC 3aHs-
TUSI, OTYET MO JabopaTOpHOMU
pabote (He MeHee 4), MpaKTu-
YCCKHEC 3aHATHA, ITPAKTUYCCKUC
3aJaHus, coOeceqoBaHUE, Te-
CTHpPOBaHWE, KOHTPOJIbHAS pa-
0oTa, caMocTosiTeNbHAs paboTa
CTYZCHTOB

9BC PITMY

Pa3zgen 5. Koaebauus u BoJ-
HBI

Jleknuu, naboOpaTOpHBIC 3aHs-
TUSI, OTYET MO JabopaTOpHOMU
pabote (He MeHee 4), MpaKTu-
YCCKHE 3aHATHA, ITPAKTUYCCKUC
3aJaHus, coOeceqoBaHUE, Te-
CTHpOBaHWE, KOHTPOJIbHAS pa-
0oTa, caMocTosiTeNbHAs paboTa
CTYZICHTOB

9BC PITMY

Pa3znen 6. BostHoBasi onTHKa.
OcCHOBBI KBAHTOBOH (PU3NKH

Jlexuu, nmabGopaTopHbBIE 3aHs-
THs, OTYET MO JIAOOpATOPHOM
pabote (He MeHee 4), IPaKTH-
YeCcKUe 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 PITMY
DJieMeHThI siIepHOil (U3MKHU | THS, OTYET MO J1a0OPATOPHOM
H (PM3UKH YJIeMeHTaAPHBIX Ya- | pabote (He MeHee 4), MPAKTU-
CTHII. YEeCKHUE 3aHSTHS, TPAKTHYCCKUE
3ajaHusi, cobecelgoBaHUe, Te-
CTUPOBaHUE, KOHTPOJbHAS pa-
0ota, caMmocTosiTeNbHas paboTa
CTYJICHTOB

9. MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

1. YueOusie maboparopuu 1o pazzaenaM Kypca QU3uKu:

1.1 JJaGopaTopust MEXaHUKU U MOJIEKYJISIpHOU (pU3UKH,

1.2. JlTabopatopusi 37€KTpUUYECTBa U MarHETU3Ma,

1.3. JJaGopatopusi ONTUKH U SIIEPHON PUBUKHU;
2. CrangapTHO 00OpYyIOBaHHbBIE JIEKIIMOHHBIE aynutopuu. KommbroTep ans fge-
MOHCTPALIMH MPE3EHTALMI C UCTIOIB30BaHUEM MMPOECKIIMOHHOTO 000pYAOBaHMUS;

3. MynbTuMenuifHasi TEXHUKA U MPE3CHTAIIHH.

4. DnexkTpoHHO-OMOMMoTeuHast cucteMa PITMY https://bibliotech.esstu.ru
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