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1. llesu u 3212494 AU CIUILIHHBI

dusuka co31aeT YHUBEpCAIbHYIO 0a3y /Ui u3y4eHus o01enpodeccuoHalbHbIX U
CHeIHabHBIX JUCIMILINH, 3aKIaIbIBacT (PyHIaMEHT MOCIEAYIOEro OOyYeHUs B
Marucrparype, acnupanrype. OHa 1a€T LebHOE NPEACTABIECHUE O (PU3NUECKUX 3aKOHAX
OKPY’aloLIEro Mupa B UX €AMHCTBE U B3AMMOCBSI3H, BOOPYKAET OaKkaliaBpoOB
HEOOXOIMMBIMU 3HAHUSIMU JJIS PELICHUS] HAyYHO-TEXHUYECKUX 3a1a4 B TEOPETUUECKUX U
IPUKJIAJAHBIX acleKTaxX. 3agadyaMu Kypca PU3UKH SBISIOTCA: * U3yYeHUE 3aKOHOB
OKpY’KaloLIEro MUpa B MX B3aUMOCBS3H; * OBJIaJicHUuE (QyH/IaMEHTAIbHBIMU TPUHIIUIIAMU U
METO/IAMHU PEILICHUSI HAyYHO-TEXHUUECKHUX 3a]1a4; * (POPMUPOBAHUE HABBIKOB 110
NPUMEHEHUIO MOJIOKEHUH (PyHIaMEeHTaIbHONU (DU3UKU K TPAMOTHOMY Hay4YHOMY aHAJINU3Y
CUTYaIHii, ¢ KOTOPBIMU OaKanaBpy MPUAETCS CTATKUBATHCS MPU CO3JaHUU WU
UCTOJIb30BAaHUM HOBOM TEXHUKH U HOBBIX TEXHOJIOTHI; * OCBOEHUE OCHOBHBIX (PU3NYECKUX
TEOPUI, TO3BOJISIFOLIUX OIUCATh SIBJIEHUS B IPUPOAE, U MIPENEITOB TPUMEHUMOCTH 3THX
TEOPHUH 7Sl peUICHHs] COBPEMEHHBIX U MEPCIIEKTUBHBIX MPO(ECCHOHANBHBIX 3a/1a4;
(dopMupoBaHUE Y CTYCHTOB OCHOB €CTECTBEHHOHAYYHOM KapTUHBI MUPA; * 03HAKOMJICHHE
CTYZIEHTOB C UCTOPUEHN U JIOTUKOW Pa3BUTHsI (PU3UKU U OCHOBHBIX €€ OTKPBITHIA.

Kparkoe conep:xanue 1uciUNJIMHBI

JuciumiHa « Pu3nKay BKIIOYAET B ce0s CIENYIOINE OCHOBHBIE pa3/Ieibl: MEXaHHUKA,
TEPMOJIMHAMUKA U MOJEKYIsIpHas (U3MKa, SIEKTPUIECTBO U MarHETU3M, KOJIeOaHUs U
BOJIHBI, OIITHKA, CIIEHUaIbHAs TEOPHsI OTHOCUTEIBHOCTH, KBAHTOBAsI (PU3HKa, s/1epHas
duznka, puznyeckas KapTUHA MUpA.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI
AUCIHUANIMHBI

[Tnanupyemsble pe3ysbTaTbl OCBOECHUS [Tnanupyemsble pe3yabTaThl
OIT BO (xomneTeHuun) 0Oy4eHUs 110 TUCIUILIINHE

3HaeT: — OCHOBHBIE (PU3HUECKUE SIBICHUS U 3aKOHBI;
OCHOBHBIE (PM3MUYECKUE BEINYNHBI M KOHCTAHTBI, UX
OTIpeIeIICHUE U €ANHUIIBI U3MEPEHUS; —
dusndeckue sABICHNS, PyHKINOHAIBHBIC TOHATHS,
VYK-1 CriocobeH ocymecTBIATh MOUCK, 3aKOHBI U TEOPUH KJIACCUYECKOW U COBPEMEHHON
KPUTHUYECKUI aHAIIN3 U CUHTE3 HHOpMaruy,  |DU3UKHU, METOIB! (PU3NIECKUX NCCIICIOBAHMIA;
MIPUMEHSATh CUCTEMHBIN MOAXOA s petneHuss  [Ymeet: — [IpuMeHsATh preMbl U METOIbI (PU3UKU
HOCTABJICHHBIX 33144 IS peIICHNs] KOHKPETHBIX 3a/1a4 U3 €€ Pa3IuIHbIX
oOJacTei;
NmeeT mpakTrueckuil onbIT: — Pemenus 3ana4d u3
pa3nuuHbIX oOnacTeil pu3nku, NpoBeIeHHs
(GU3HYECKIX SKCIEPHMEHTOB,

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMNX TUCIUATUINH, [lepedens MoOCIETYIOMMX AUCITUTITNH,
BUJIOB paboT y4eOHOTO MmiaHa BUJIOB paboT

1.0.10.02 MareMaruuecKuM aHaIN3,
1.0.10.01 Anrebpa u reomerpusl, He npenycmoTpensl
1.0.12 Xumus




TpC6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.0.10.02 MaremMaTu4eCKUNA aHaAIN3

3HaeT: - OCHOBHBIC MAaTeMaTHUYECKUE ITOJI0KCHUS,
3aKOHbI, OCHOBHBIE ()OPMYIIBI U METObI PELICHHUS
3a/1a4 pa3AesoB IUCHIUIUIMH MaTEMaTHYECKOTO
aHanu3a; Ymeer: - CaMOCTOATENbHO paboTaTh C
y4aeOHOM, CIIPABOYHON B yIeOHO-METOIMIECKOM
TUTEpaTypOi; T0Ka3bIBaTh TEOPEMBI, BBIYUCIIATh
oTIpeieIeHHbIE HHTETrpabl 1o (urype;
XapaKTepU30BaATh BEKTOPHBIE MOJIsl; HAXOIUTh
LUPKYJIALNIO U TOTOK BEKTOPHOTO IMOJIS;-
[IprMeHATh HHTETPaJIbl K PELICHUIO IPOCTHIX
NPUKIATHBIX 3a7a4; - COCTaBIATh MOJENN
peasbHBIX MIPOLIECCOB U MPOBOJIUTH UX aHAIIN3;
MMeer npakTuyeckuii onbIT: - PaboThI ¢ yueOHOM 1
yu4eOHO-METOANYECKOH JINTepaTypoii; ynoTpediaeHus
MaTeMaTU4YE€CKOM CUMBOJIMKH JJIs1 BEIPAKEHUS
KOJIMYECTBEHHBIX M KaU€CTBEHHBIX OTHOLICHUN
00BEKTOB; CUMBOJIBHBIX ITPE00pa3oBaHuit
MaTeMaTH4eCKUX BbIpa)KEHUI;

1.0.10.01 Anrebpa u reomeTpust

3HaeT: - OCHOBHBIE MOHATHUS TEOPUH MATPULL U
ONPEACIUTENEH, IMHENHBIX CUCTEM, IMHEUHBIX U
€BKJIMJIOBBIX MPOCTPAHCTB, TMHEHHBIX
npeoOpa3oBaHui, UX COOCTBEHHBIX BEKTOPOB U
yucell, KBapaTuIHbIX Gopm;- OCHOBHBIE TOHATUS
anreOpbl FTEOMETPHUECKIX BEKTOPOB, CBOHCTBA
TTMHENHBIX ONepaluil Hal HUMH, Pa3JIUYHbIE THIIbI
MPOU3BEJCHUN TaKUX BEKTOPOB;- OCHOBHBIC
reoMeTpUYECKHe OOBEKTHI: MPSMbIE, TUIOCKOCTH,
KpUBBIC U TTIOBEPXHOCTU BTOPOTO MOPSIKA, UX
ypaBHEHHUSA B pa3inuHoi popme; Ymeer: -
[IproOpeTaTs HOBBIE 3HAHUS, HCIIOJIB3YS
COBpEMEHHbIE 00pa3oBaTeNbHBIC U
WH(POPMAITMOHHBIC TEXHOJIOTHH;- Permars THIOBBIE
3a/1a4M JIMTHEWHOW anreOpbl, BEKTOPHOU areOpbl 1
AQHAJIUTUYECKOM TeOMETpHH;- MCronp30BaTh S3bIK U
CUMBOJIUKU aJIreOpbl U TeOMETPUU, YMETh
(bopMyTHPOBATHU JOKA3BIBATE C €TO TOMOIIIBIO
OCHOBHBIE U BBIBOAUMBIE U3 OCHOBHBIX
YTBEPIKACHHS BalTeOpe u reomerpun; Mmeer
MpaKTUYECKUI OMBIT: - Mcnonp30BaHus anmapara
anreOphbl U TEOMETPUU TIPH U3YICHHUU APYTUX
MCLUIIIMH U COBPEMEHHOW HAyYHO-TEXHUYECKOMN
nmuTepatypsl;- [IpuMenenus anredpo-
r€OMETPUYECKUX METO/IOB IPU PELICHUH
npodhecCHOHANBHBIX 33]1a4;

1.0.12 Xumus

3HaeT: — XMMHUIO 2JIEMEHTOB U OCHOBHbBIE
3aKOHOMEPHOCTH IPOTEKaHHsI XUMUYECKUX
peakuuil; Ymeer: — IIpuMeHATh OIy4eHHbIE 3HAHWS
110 XMMHH IIPU U3YYECHUH JPYTUX JACLHUIUINH,
BBIICIIATH KOHKPETHOE XMMUYECKOE COACPIKAHUE B

NPUKJIAJHBIX 3a7a4ax MpodeccruoHalbHON




eATeNbHOCTH; FIMeeT npakTUYeCKui OIbIT: —
be3onacHoit paboThl ¢ XHMHUYECKUMH CHCTEMaMH,
WCTIOJIB30BaHMSI MPUOOPOB U 000PYAOBAHUS ISt
MIPOBEJICHUS YKCIIEPUMEHTOB;

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh JUCIHUILUIMHBI cocTaBuseT 12 3.e., 432 4., 221 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
N Bcero B Hacax
Brn yuebnoit paboret 4acoB Howmep cemectpa
2 3
OO61mas Tpya0€MKOCTh AUCIIUTIITMHBI 432 216 216
AyoumopHhvie 3auamusi: 192 96 96
Jlexumu (JI) 96 48 48
[IpakTrueckue 3aHsITHS, CEMUHAPHI U (WIH) IPYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 48 24 24
JIabopatopusbie padotsI (JIP) 48 24 24
Camocmosmenvras paboma (CPC) 211 105,5 105,5
C MPUMEHEHHEM JIMCTAaHIIUOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTUI
Pemenue nomamHux 3a1anui 30 15 15
[ToaroroBka K 3K3aMeHy 91 455 45.5
[ToaroroBka k J1abopaTopHBIM paboTam 60 30 30
[TonroroBka K KOHTPOJIBHBIM paboTaM 30 15 15
KoHCynbranuy 1 mpoMeKyTOoYHasl aTTeCTalus 29 14,5 14,5
Bu koHTpOs (3aueT, aud.3a4uet, IK3aMeH) - JK3aMEH JK3aMeH
5. ConepkaHue TUCHMILIMHBI
Ne HaiMeHoBaHHE pasieon JMCLHILTHAEL OO0BeM ayaUTOPHBIX 3aHATHUN TIO BUJIAM B 4acax
pasnena Bcero JI 113 JIP
1  |MexaHuka 38 16 14 8
2 [KoneGaHus ¥ BOJHBI 12 6 2 4
3  [TepmommHaMuKa ¥ MOJIEKYJsipHas (hU3MKa 14 8 2 4
4  |9meKTpUYECTBO U MAarHETU3M 74 34 16 24
5 |OnTuka 32 16 10 6
6 |CneunasibHasi TEOpUSI OTHOCUTEIIBHOCTH 6 4 2 0
7  |KBaHTOBas Qusnka 8 6 2 0
8  |[Snepnas dpuzuka 6 4 0 2
9  |®usnueckas kaptuHa Mupa 2 2 0 0
5.1. Jlekuun
Ne Ne Kox-
HaunmenoBanue uim KpaTkoe coAep>KaHue JEKIIMOHHOTO 3aHATHS BO
NeKIuujpas3aena HACOB




Beenenue. [Ipenmet pusuxu. Metoasl GpuU3nUecKUX HCCIeI0BaHUI: HAOMIONEHHE,
TUIIOTE3a, SKCIIEPUMEHT, TeopHst. BiusHue Gu3uKky Ha pa3BUTHE TEXHUKH U
BIIMSHUE TEXHUKU Ha pa3BuTHe pu3uku. CBsa3b Gu3nku ¢ Gpunocopueit u ApyrumMu
HaykaMu. KnHemaTrnka MaTepruaabHON TOYKH. MeXaHN4eCKOe IBUKECHHUE KaK
npocTeiimas Gpopma IBHKEHUS. DNEMEHThl KHHEMAaTUKHA MaTepuaIbHON TOUKU U
MOCTYNATEIFHOTO JBIKEHHUS a0COIOTHO TBEPAOTO Tena. CKOPOCTh U YCKOpEHHE,
HOPMaJIbHOE M TAaHTEHIMAJIBLHOE YCKOPEHHSI, PaJIIyC KPUBU3HBI TPACKTOPUHU

/lunamuka. OcHOBHas 3ajaya IMHaMUKH. Macca, nMmiynsc, cuia. Jlunamuka
MaTepUAIIBHON TOYKH M MTOCTYNAaTEIbHOTO ABMKEHUS TBEPIOIO TeNA. 3aKOH
WHEPLIMY U MHEPLUAJIbHbBIE CUCTEMBI OTCUéTa. 3akoHbl HpI0TOHA M rpaHUIBl UX
MIPUMEHUMOCTHU. 3AKOH BCEMUPHOT'O TATOTEHUS

Buemrnue u BHyTpeHHUE cuiibl. LleHTp Mace (LIeHTp MHepLnn) MeXaHUYeCKO
CHUCTEMBI U 3aKOH €T0 JIBW)KEHUS. 3aKOH COXPAHEHHUS UMITYJIbCA U €r0 CBS3b C
OJTHOPOAHOCTBIO ITPOCTpaHcTBAa. HenHepuuaibHbIe CUCTEMBI OTCYETA

DHeprus. 3aKOH COXpaHEHUsI MeXaHNU4eCcKoi sHeprun. PaboTa Cuiibl U MOIIIHOCTb.
DOHeprus Kak yHUBEpcalbHas Mepa JBUKEHUS U B3auMoencTBusa. Kunetnueckas
PHEPTUs MEXaHUYECKOM CUCTEMBI U €€ CBSI3b C PaOOTOM BHEIIHUX U BHYTPEHHUX
CHUIT

[Tone, kak (hopMa MaTepHH, OCYILECTBIISIONIAs CUJIOBOE B3aMMOIEHCTBHE MEXTY
yacTUllaMu BeniecTBa. CHIIbl KOHCEPBATUBHBIE U AMccUniaTUBHBIE. [loTeHIIManbHast
DHEPIrHUsl MATEPUAIBHOM TOUYKH BO BHEIIHEM CHIJIOBOM IoJe. CBA3b MOTCHIIMAIBHOU
PHEPIUM C CUJIOH, IEHCTBYIONIEH HA MAaTEPUAJIbHYIO TOUKY. 3aKOH COXPAHEHHUS
MeXaHMYECKON Heprun. Yaap abCOII0THO YIIPYTUX U HEYNPYTHX Tell

BpamarensHoe nBrkeHne. KnHemaTrka BpalareaIpHOTO IBHKEHHS. YIIIOBOM
[IyTh, YIJIOBOE IIEPEMEIIEHUE, YIIIOBAst CKOPOCTh U YITIOBOE YCKOPEHHE, UX CBSA3b C
JIMHENHBIMU CKOPOCTSIMU M YCKOPEHUSIMH TOYEK BPAIIAIOIIETOCs TeIa

/I[MHaMKKa BpaIaTeabHOrO IBMKEHHs. MOMEHT CHJIBI U MOMEHT HMITYJIbCA
OTHOCHUTEJIBHO IOJIFOCA U HETIOABUYKHOM OCH BpAIllEHUsA. YpaBHEHUE TUHAMUKHU
BpALaTEeJIbHOTO ABUKEHUS OTHOCUTEIIBHO OCH. MOMEHT MHEPLIMU TEJIa
OTHOCHUTENIBHO ocu. Teopema IlITelinepa

3aKoH COXpPaHCHUA MOMCHTA UMITYJIbCA U €TI0 CBA3b C U30TPOITHOCTBIO
IMPOCTpPaHCTBA. PaGora MOMeHTa CHIIBI U KUHETUYECKAs SHEPTHA Bpallaromerocsa
Tena. [Inmockoe JABHMIKCHUC TBépI[OI‘O TCIAa. TeOpI/IH T'HPOCKOIIa

Mexanuueckue konedanus. 'apMoHnueckue KkonedaHus U UX XapaKTePUCTHKH.
JluddepeHnmanbHOe ypaBHEHHE TaApMOHUYECKUX KoeOaHuid. [IpyKHUHHBIH,
(bU3UYEeCKUA 1 MaTEMaTHIYECKUA MaITHUKW. DHEPTHsl TAPMOHUYECKUX KOJICOaHHH.
AHrapMOHMYECKHUI OCHUILIATOP

10

[luddepeHnmansHoe ypaBHEHHE 3aTyXaONINX KOJIEOaHUI U eTo pelIeHue.
Arneproanyeckuii mpouecc. BoiHyXk1eHHbIe KonebaHus. AMILIUTYIA U pa3a
BBIHYK/ICHHBIX Kojiebanuil. Pezonanc. CrnokeHre rapMOHUYECKUX KOJIeOaHHiA
OJIHOTO HANpPAaBJIEHUS OAMHAKOBOM 4acTOThl. buenus. CnoxxeHus: B3auMHO
MEePICHIUKYISIPHBIX KOJeOaHMI

11

MexaHndeckue BOJIHbL. MexaHu3M 00pa30BaHUsl MEXaHUYECKUX BOJIH B YIPYTOi
cpene. YpaBHeHue Oeryieit BoyiHbl. BoiHOBOe ypaBHeHHE. [{TMHA BOJHBI
BOJIHOBOE umcii0. PazoBasi CKOpoCTh. DHeprus BosHbL. [loTok sHeprun. [IpuHnmn
CYNEPIIO3HUIIMY BOJIH U T'PAHULIbI €T0 IPUMEHUMOCTH. BonHoBOM makeT. [ pynmosast
ckopocTh. UnTepdepenius BonH. OOpa3oBaHue CTOSUEH BOJIHBI. YpaBHEHHUE
CTOSIYEH BOJIHBI M €T0 aHAJIN3

12

CTaTUCTHYECKUH U TepMOI[I/IHaMI/IIICCKI/Iﬁ METOAbI UCCIICAOBAHUA CUCTCM.
TepmoanHamuueckas cucteMa u e€ mapamerpsl. MonexynspHas ¢puzuka.

W neanbHblil ra3. YpaBHEHHE COCTOSTHUS UeaIbHOTO raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETHUECKOW TEOPHH HIeaJIbHOTO Ta3a. CpeaHssi KHHeTHYeCKas
PHEPrusi MOJEKyIl. MONEKyJIIpHO-KUHETUYECKOE TOJKOBAHUE TEMIIEPATYPBHI.

CpeI[HHH KBaJIpaTH4YHas CKOPOCTh. Yucno crerenei CBO60)IBI MOJICKYJIBI. 3akoH




PaBHOMEPHOTO paCIIpeIeTICHISI SHEPTUH TI0 CTETICHSIM CBOOOBI MOJIEKYJT

13

[ Hauao TepMonMHAMUKH. BHYTpeHHss sHeprus cucteMsl. Pabora rasa.
['padpuueckoe n3o0pakeHuEe TEPMOJMHAMHYECKUX MPOLECCOB U PAOOTHI.
PaBHOBeCHbIE U HEpaBHOBECHBIE Iporiecchl. KoianuecTBo TemnoTsl. | Hayao
TEpMOJMHAMHUKH. Termno€MKOCTh MHOTOATOMHBIX I'a30B. 3akoH Maiiepa.
[Tpumenenue | Hayana TepMOAMHAMUKY K M30MIpoIleccaM. YpaBHEHHE ainadaThl

14

I Hauano TepmonuHamMuku. OOpaTUMbIe U HEOOpaTUMbIE TIPOIecChl. [{UKITBI.
TernoBble ABUTATENN U XOIOoAWIbHbIE MamnHbl. [{ukn KapHo, k.m.a. nukna. 11
Ha4yaJI0 TEPMOJAMHAMUKU. DHTPONUS UAEATBHOTO raza. MUKpOCOCTOsSHUE U
MaKpOCOCTOsTHUE TEPMOJIMHAMHYECKOU cucTeMbl. CTaTUCTUYECKUI BEC
MakpococTostHus. CtaTuctuueckoe Tonkoanue 11 Hauana TepMOAMHAMUKY U
pHTponuH. Il Hagano TepMoAHAMUKH

15

CratucTuueckue pacnpezenenus. Pacnpesenenne MoaeKyn UaealbHOro rasa 1no
ckopoctsam. OnbiT HITepHa. bapomerpuueckas dhopmyna. 3akon boiasiMaHa.
SABnenus nepenoca. 3akoHsl U y3uH, TETIIONPOBOAHOCTH U BHYTPEHHETO
TpeHus. MOJeKyIsIpHO-KUHETHUECKAst TEOPUs ITHX SBICHHIMA

16

DJIeKTpocTaTukKa. J[Ba poja aneKTpuuecKux 3apsaaoB. JMCKpEeTHOCTh 3apsiaa. 3aKOH
KynoHa. 3aKOoH COXpaHEHUS 3JIEKTPHUUECKOTO 3aps/ia. DJIEKTPOCTATHUECKOE T10JIE.
Hanpsok€HHOCTD 2ekTpuyeckoro nos. I'padudeckoe n3o0paxeHue mois.

[ IpyuHIMI CyneprIo3UIMK IS HAIPSKEHHOCTH

17

Pabora cui QJICKTPHUYCCKOTO ITOJIA 1O NCPEMCIICHUTO 3apsaa. HOTCHL{I/IaJ'I. CBs13b
MCKIY HaprDKéHHOCTBIO 1 IMIOTCHIIHAJIOM. :‘)KBI/IHOTGHHI/IaHBHBIe IMOBEPXHOCTH.
3Hepr N CUCTCMBI HCIIOJABWIKHBIX 3apiA10B

18

[1oTOK BEKTOpa HANPSHKEHHOCTH JIIEKTpUUECKoro nois. Teopema ['aycca mis
DIIEKTPOCTATUYECKOTO ITI0JIS B BAKYYME U €€ IPUMEHEHUE JUIs pacuera
DIIEKTPUYECKUX TOJIEN

19

HpOBO,Z[HI/IKI/I B JJICKTPHUYCCKOM II0JIC. :‘)HGKTpOéMKOCTL ye,Z[I/IHéHHOFO IMPOBOAHHKA
1 KOHIACHCATOpa. 9HCpFI/I$I 3apsHKCHHOT'O IMPOBOAHMKA, KOHACHCATOPA,
QJICKTPHUYCCKOT'O ITOJIA. OO0OBnéMHas IJIOTHOCTE OHCPIrun

20

J{MPIEKTPUKU B IIEKTPOCTATUYECKOM MOJIE. DIEKTPUUECKUIN JUTIOIb.
DIEKTPUUECKUI TUNIOIbHBIA MOMEHT. [lonsipusanust 1uaIeKTPUKOB.
OpueHTalMOHHBIN 1 IepopMaITMOHHBIA MEXaHU3MBI TIOJIIPU3AIIHH.
[lonsipu3oBaHHOCTH cpefibl. JuanekTpuueckas MPOHUIIAEMOCTh BellecTBa. Bextop
DIIEKTpUYECKOro cMeleHus. Teopema ["aycca st BEKTOpa 31€KTpUYECKOTO
CMEILECHUS

21

[ToCTOSIHHBIN NMEKTPUUECKUM TOK. YCIIOBUS CYIIECTBOBAHUS U XapaKTEPUCTUKU
MOCTOSTHHOTO ToKa. PazHocth nmotenmmanos, DJC, Hanpspkenne. CONMpOTHBICHHE
MpoBOIHUKOB. 3akoH Oma B nuddepeHIaibHOi 1 HHTETpaTbHON dopMax s
OTHOPOTHOTO W HEOJJHOPOJHOTO YHYACTKOB IeTH. 3akoH Oma JJisl 3aMKHYTOH LETH.
Pabora u MoutHOCTh ToKa. 3akoH J[xoymnsa-JIenma

22

MaruuTtHoe nosie. MarHuTHOE B3aUMOZEHCTBHE TOCTOSHHBIX TOKOB. BekTop
MarHuTHOM MHAYKIMH. [ paduueckoe nzo0pakeHne MarHuTHOro noJjs. 3akoH buo-
Casapa-Jlamunaca. [Ipyauun cynepno3unyy. MarauTHoe 1osie npsiMOJIMHEHHOTO
MIPOBOJIHUKA C TOKOM

23

[IoTOK BEKTOpa MarHuTHOM MHAYKIMH. TeopeMa ['aycca it MarHuTHOTO IOJIS.
[{upKynsuys BEKTOpa MarHUTHON MHTyKIIMHU. 3aKOH MTOJHOTO TOKA

24

JleiicTBHE MarHMTHOTO TOJISI HA TPOBOJIHUK C TOKOM. 3aKOH AmMrniepa. MarHuTHbIN
III/IHOJIBHLIﬁ MOMCHT. KOHTyp C TOKOM B OAJHOPOAHOM W HECOAHOPOAHOM MAaruuTHOM
nosie. Pabota o nepemMerniennio NpoBOAHUKA C TOKOM U KOHTypa C TOKOM B
MAardiuTHOM II0JIC

25

JlelicTBre MArHUTHOTO TOJIs HA ABMXKYIuiics 3apsia. Cuna Jlopenna.
OTHOCUTENBHOCTH JJIEKTPUUECKUX U MATHUTHBIX MOJICH

26

MaramTHOE II0JI¢ B BCIICCTBCE. MaruanTtHas BOCHIPUHUMYUBOCTE U MarHUTHAsA

IMPOHUIACMOCTbD. ﬂI/Ia— U IIapaMaraCTuKH. cDe]f)]f)OMal"HeTI/IKI/I U UX CBOMCTBA.




BekTop HaMarHU4eHHOCTH U €T0 CBSI3b C IMIIOTHOCTHIO MOJIEKYJISIPHBIX TOKOB.
Hanpsok€HHOCTh MAarHUTHOTO TTOJIS

27

ABnenne >nekrpoMarauTHON HHAYKIKUKA. OnbiT @apanes. [Tpasuio Jlenua. 3akoH
AIIEKTPOMArHUTHOW UHTyKIIUU

28

SIBeHUE CaMOMHAYKIHUU U B3aMMHOM HHAYKIWU. I/IH,I[YKTI/IBHOCTL X1 B3aMMHas1
HMHIAYKTUBHOCTD. Tokwu 3aMBIKaHUS U Pa3sMbIKaHUs. 9HCpFI/I$I MAar"auTHOTO I10JI4.
OO0BbEMHAS TIOTHOCTh OHCPIUU MAarHuTHOT'O TOJIA

29

DnexTpoMarHuTHBIE KojeOaHus U BoJaHbL. CBOOOMHBIE HE3aTyXarolue KoineOaHusl.
W neansHbli KonebaTenbHbIl KOHTYD. Anuddepennnanbaoe ypaBHeHHE
He3aTyXarolnux koyebanuii u ero pemenrne. @opmyna TomcoHa. DHEpTUs
KoJ1e0aHMiA

30

PeanbHblii KoneOaTeabHbIN KOHTYP. uddepeniranbHoe ypaBHEHNE 3aTyXaOMIUX
kosie0aHuii u ero pemenue. [lapameTpsl 3aryxanus. ANeprOANYECKUAN TTPOIIeCC.
BbIHYXICHHbIE 2JIEKTpOMAarHUTHbIE KojeOaHus. Pezonanc

31

OcHoBBI TeOpuM MakcBesuia JUIsl J€KTPOMarHuTHOTro nojsi. Tok cMeleHus.
YpaBHeHHMsI MakcBelia B UHTErpajbHON U auddepenunanbHoi popme.
JluddepennnanbHOe ypaBHEHUE IEKTPOMArHUTHOM BosiHbL. OCHOBHBIE CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH

32

@da3oBas ¥ rpynmnoBas CKOPOCTH BOJIHBI. BoJIHOBOE 4MCIIO M BOTHOBOW BEKTOP.
MoHoxpomarnueckas BosiHa. [lepeHoc 3Heprun 31eKTpOMarHUTHON BOJTHOM.
Bextop YMoBa-IloiinTunra. [onspusanust anekTpoMaraiuTHONW BOJHBL. D QexT
Jloruiepa

33

Onbitel @penens u Jinoina. UaTepdhepomerp Maiikenbcona. MHoroy4eBas
unrepdepenims. Uareppepomerp @adpu-Ilepo. Bpemennas u nmpocTpancTBEHHAS
KOT€PEHTHOCTh. BpeMsi 1 JJIMHA KOT€pEHTHOCTU

34

Iudpakmus ceera. [Tpunmun [rolireHca-Openens. Meton 300 Openernsi.
[IpstmonuHEetHOE pactipocTpaneHue ceeta. dudpakius OpeHens Ha KPyriioM
otBepcTHH U aucke. udpakuus Opaynrodepa

35

JludpaxkmonHas peméTka Kak CrieKTpaibHbIi npudop. Paspemaromnas
crocoOHoCTh. Judpaxius Ha nmpocTpaHcTBeHHOH periérke. Popmyna Bynbga-
bpoarra. UccnenoBanue CTpyKTypsl KpuctaiioB. [onorpadus

36

Honapmannﬂ CB€Ta. (DopMa " CTCTICHD MOJIApU3al MOHOXPOMATUYCCKUX BOJIH.
[Tomyuenue 1 aHaIU3 TMHEWHO-TIOJIIPU30BaHHOTO CBETA. 3akOH Masroca.
Jluneitnoe aBynyuenpenomienue. [IpoxoxaeHue csera uepes JinHelHbIe (ha30BbIe
MJIACTUHKH

37

DneKTpoMarHuTHBIE BOJHBI B BelllecTBe. HopmanbHas U aHOMasbHas JUCTIEPCUs
cBeta. [lomomienue u paccesiuue cera. MckyccTBeHHas onTuyeckast
aHu30Tponus. POTOyNpPyrocThb. DIEKTPOONTHUECKIE U MATHUTOOIITUYECKUE
saBreHust OTpaxeHHe U MPEJOMIICHUE CBETAa Ha TPAHULIE pa3/ena JBYX

ek TpukoB. @opmyinel @penens. Dddext bproctepa. [TonHOE OTpaskeHHne U ero
MPUMEHEHNE B TEXHUKE

38

TennoBoe uznyuyenue. TemnoBoe n3ydeHue U JroMuHecueHus. CrekTpalibHble
XapaKTEPUCTUKHU TEIIIOBOTO M3iydeHus. 3akonbl Kupxroda, Credana-bonpiimana
W 3aKOH cMelieHus: Buna. AGcomotHo uépHoe Teno. @opmyna Penes-Jxunca u
«ynbTpaduoneToBas karactpodar

39

['mnore3a kBanToB. @opmyna [Tnanka. KBantoBOoE 00bscHEHNE 3aKOHOB TEIJIOBOTO
n3nydeHus. KopryckynsipHO-BOIHOBOH yalli3M CBETa

40

KBanTOBBIE cBOMicTBa cBeTa. DoTOHBI. POTO3D(DeKT. YpaBHEeHHE DHHIITEHHA 1715
doroapdexra. Odparnblii porodrpdexr. JJanenue ceera. OnbiT Jlebenena.
O¢pdexr Komnrona. Beion popmynsl Komnrona

41

[TpuHIMIT OTHOCUTENBHOCTH U TipeoOpa3oBanus ['amunes. DkcriepuMeHTalIbHbIE
000CHOBaHMS CIIEUATbHON TEOPUH OTHOCUTENBHOCTHU. [locTynarsl ciennanbHOM
TEOPUH OTHOCUTEIBHOCTH. OTHOCUTEIBHOCTh OTHOBPEMEHHOCTH U

npeoOpa3zoBanus Jlopenna. CokpallieHue JUIMHBI U 3aMeJ[JICHUE BPEMEHU B




NBUOKYILIMXCS CUCTEMAX OTCUETa. PEISATUBUCTCKUN 3aKOH CIIOKEHHUSI CKOPOCTEMN

42

PenstuBuctckuil uMiysasc. OCHOBHOM 3aKOH PEISTUBUCTCKON JUHAMMUKHU
MaTepUAIBHON TOUKH. PEITHBUCTCKOE BBIpAKEHUE IJI1 KHUHETUYECKOW SHEPTHUH.
B3auMoCBs3b MacChl U JHEPTUU. DHEPrus CBA3H cucTeMbl. COOTHOIIEHUE MEX Y
MOJTHOM SHEPrUeil U UMITYIbCOM YacTullbl. O01mepu3nuecKuii 3aKOH COXpaHEHUs
DHEPIrUU

43

[Tnanerapuas mogens atoma. Mozens atoma Tomcona. OnbiTel Pesepdopna no
paccessHHIo anbda-gacTull. SJaepHast MoeNb aToMa. DMIUPHUECKUE
3aKOHOMEPHOCTH B aTOMHBIX cniekrpax. @opmyna bansmepa. Jluneiiuarsie
criekTpbl arToMoB. KoMOuHaImoHHbIM npuHIun Putia

44

DJIeMEeHTHl KBaHTOBOM MeXaHUKHU. ['unoresa e bpoins. Oneitel J{3BHCccoHa 1
Jbxepmepa. ndpaxaus Mukpodactull. [TpuHun HeonpeaeneHHOCTH
[eit3enOepra. BoiHOBast QyHKIHS, €€ CTATUCTUICCKUN CMBICI H YCIIOBUS,
KOTOPBIM OHa JI0JKHA YIOBJIETBOPATH. YpaBHeHue llIpennnrepa. KBantosas
JacTHIa B OJHOMEPHON NOTEHIMAIBbHOH siMe. OJJTHOMEPHBIN MOTEHIMAIbHBIN
Mopor 1 0apbep

45

KBaHTOBO-MexaHHYeCcKoe onrcaHue aToMoB. CTallMOHaApHOE YpaBHEHHE
[Ipenunrepa 11t aToma Bogopoaa. BomHOBbIE ()yHKIIMK M KBAHTOBBIE YUCIIA.
[IpaBuna or6opa st KBaHTOBBIX nepexonoB. OmnwIT [lTepHa u I'epnaxa. ddexr
3eemana. CTpoeHHE aTOMOB U IEPUOINYECKAsI CUCTEMA XUMHUYECKUX JIEMEHTOB
JI.11. Menneneena. [Topsiiok 3amoTHEHUS AIEKTPOHHBIX 00oouek. [Ipunmmm
[Taynu

46

AtomHOE spo. CocTaB aTOMHOTO siipa. XapaKTEpUCTUKH sapa: 3apsl, Macca,
DHEPTHUs CBSI3U HYKJIOHOB. PaioakTMBHOCTE. BH/IBI M 3aKOHBI PaJIMOAKTUBHOTO
n3nyueHus. SlnepHele peakuuu. enenue anep. Cunres suep. [lerextupoanue
sIepHBIX M3lTydeHuil. [[oHATHE 0 JO3UMETPUH U 3aIUTE

47

3J'I€M€HT3pHBI€ HJaCTHUIIbI. CDyHI[aMCHTaJ'IBHI)IG B3aI/IMO)I€I\/IICTBI/I$I 1 OCHOBHBIC
KJIACChI 2JIEMEHTAapHBIX YyacTULl. YacTUIbl M aHTHYACTHLIBL. JIENTOHBI U aJpOHBI.
KBapku. Dnexrpocnadoe B3aumoneiicteue. CTaHaapTHast MOJIEb 3JIEMEHTAPHBIX
JACTUI]

48

OCOOCHHOCTH KJIACCUYECKOM M HEeKJTacCHuecKor pu3nku. MeTomonorus
COBPEMEHHBIX HayYHO-HCCIIE0BATEILCKUX TIPOTPaMM B 00JIACTH (PU3UKH.
OCHOBHBIE TOCTHKECHUS U TTPOOIeMBbI CyObsiiepHon Gpusuku. [TonbiTku
00benHEeHUsT (YHIaMEHTAIBHBIX B3aMMOICHCTBHIA U CO3/IaHUST KTEOPUU BCETOY.
CoBpeMEHHBIE KOCMOJIOTHYECKHE MTPeACTaBIeHH. JlocTmkeHnsT HaOmoaaTeIbHON
acTpOHOMHUH. TeopeTndyeckre KOCMOIOTHYECKUE MOAEIH. AHTPOIIHBIN IPUHIIHIIL.
PeBoIOIIMOHHBIC M3MEHEHHUS B TEXHUKE U TEXHOJIOTHSAX KaK CIEACTBUE HAYUHBIX
TOCTIOKEHUH B 00nacTu Gpusnku. Ousndeckas KapTuHa MUpa Kak Grirocodckas

KaTCropus. HapaﬂHrMa HrroToHna n OBOJIFOOMOHHAA Mapaaurma

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne
3aHATHUSA

Ne

paznena

HanmenoBanue unmn KpaTKOC COACPIKAHUC MMPAKTUYCCKOT'O 3aHATHA, CCMUHApa

Koi-Bo
JacoB

1

Knnemarnka MaTepHaHBHOﬁ TOYKH

J[vHamMuKa MaTepuaabHON TOUYKH

3aKOH COXpaHEHHs UMITYJIbCa

Pabota, sHEeprus. 3aKOH COXpaHEHUST MEXaHUYECKOM SHEPT U

KunemaTnka u JUHaAMHWKa BpallaTCJIbHOI0 ABUXKCHUA

3aKOH COXpaHEHHs] MOMEHTA UMITYJIbCa. DHEPTHUsl BPALATEIbHOTO JBUKECHHUS

Kunemarnka U JUHAMUKA KOJIEOAHUH

["a3oBbIe 3aKOHEI. I Hauano TCPMOJUHAMUKU

el Ko N IEN N Ko W RV, [ NN QUL § \O]
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10 4  |Teopema ["aycca asist 3EKTPUUECKOTO MOJIS 2
11 4 |DnexTpoEMKOCTb. DHEPIUs NIEKTPUUECKOTO OIS 2
12 4 |3akoHBI TOCTOSIHHOTO TOKA 2
13 4  [3axoH buo-Casapa-Jlannaca 2
14 4  [3akon Amnepa. Cuna JlopeHua 2
15 4  |MarHuTHbINA MOTOK 2
16 4 |3aK0H 37€KTPOMarHUTHOW MHIAYKIIMH 2
17 5  [AaTepdepeHmus cBera 2
18 5  |Audpakuus ceera 2
19 5 |[lonspusanus ceera 2
20 5 [3aKkoHBI TEIUIOBOTO U3ITyUYEHUS 2
21 5 |KBaHTOBBIE CBOMCTBA CBETA 2
22 6 |CnemmanbHasi TEOpHUSI OTHOCUTEILHOCTH 2
23 7  |KBanToBas (pusmka 2

5.3. JIaboparopHbie padoThI

Ne Ne y Kox-
sansTnslpasenal HaumenoBanue nin kpaTkoe cofepkaHue J1abopaTopHOi paboThI BO
4acoB
1 1 Beoanas 6ecena: texanka 6ezonacHoctu. BBOIIHA S PABOTA. Onpenenenue )
YCKOpPEHHS] CBOOOHOTO MaICHUS.
2 1 [JIP Ne M-1. M3y4yeHue 3akoHa COXpaHEHUS UMITYJIbCA. 2
3 1 Brimonasiercst onna padora: JIP Ne M-2. Onpenenenue ckopoctu mynu; JIP Ne M- )
8. 3aKOH COXpaHEHMsI MOMEHTA UMITYyJIbCa.
4 1 JIP Noe M-3. M3yueHune 3aKoHa TMHAMUKHN BpallaTeIbHOIO JBUKEHUS C TIOMOIIIBIO )
MasiTHuka O6epoOeka.
BrimonasieTcst ogaa padota: JIP Ne M-7. Omnpenenenre yCKOpeHHsI CBOOOTHOTO
5 2  |[mamenwms ¢ momoIbio obopoTHoro MasTHUKA; JIP Ne M-9. Uzyuenue 2
BBIHYKJICHHBIX KoseOanuii; JIP Ne M-12. M3yuyenue 3aTyxaronmx KoiebaHui.
6 ) Brimonnsiercs onna padora: JIP Ne M-10. M3yuenune coOCTBEHHBIX KoeOaHUH 2
ctpyHsbl; JIP Ne M-11. 13ydenne 3ByKOBBIX BOJIH B BO3yXE€.
7 3 Brimonasiercst onna padota: JIP Ne M-14. Onpenenenne koaduimenta BI3KOCTH )
xunkocty; JIP Ne M-15. Onpenenenne ko uimenTa BI3KOCTH BO3IyXa.
8 3 [JIP Ne M-16. Onpenenenre OTHOIICHUS TEITIOEMKOCTEHN BO3TyXa. 2
9 4 JIP Ne O-1. M3ydeHue 3IeKTpOCTATUUECKOTO TOJISI METOJIOM MOJICIIMPOBAHMUSI. 2
10 4 JIP Ne D-2. OnpeneneHue 3JIEKTPOEMKOCTH KOHIEHCATOPA. 2
11 4 |JIP Ne D3-3. Onpenenenue yaeabHOTO COMPOTUBIEHUS ITPOBOTHUKA. 2
12 4 JIP Ne O-4. N3yuenue TemnepaTypHOi 3aBUCUMOCTH CONIPOTUBIIEHHS METAJlIa U 2
[TOJIYITPOBOAHUKA.
13 4 JIP Ne 9:5. Onpenenenue napameTpoB LEMH, COAEPKAIIEH COTPOTUBIECHUE U )
RIIEKTPOEMKOCTD
14 4 JIP Ne O-6. OnpezeneHue yaenbHOro 3apsiia AJIEKTPOHAa METOJJOM MarHeTpPOHa. 2
15 4 |JIP Ne D-7. U3yuenue rdpdexra Xosaa B NOTYIPOBOAHUKAX. 2
16 4 JIP Ne 3-8. N3yuenune cBOMCTB (heppOMarHETHKOB C TIOMOIIBIO TTETIIH )
rICTEpEe3nCa.
17 4 |JIP Ne D-11. Onpenenenue Touku Kropu deppura. 2
18 4 |JIP Ne D-12. M3ydeHue 21eKTpOMarHUTHBIX 3aTyXaIOMIMX KOJIeOaHUH. 2
19,20 4 JIP Ne 3-13. HccnenoBaHue sBICHHS pE30HAHCA B JIEKTPUUECKUX LIETISIX 4

IICPEMECHHOT'O TOKA.




BrimonasieTcst ogaa padota: JIP Ne O-1. Onpenenenue paamyca KpUBU3HBI THH3BI

21 ¢ momotpbio konen Hetotona; JIP Ne O-3. M3mepenue nokazaresns npeaomMiIeHus 2
BO3/1yXa C MOMOIIBIO HHTEPPEepOMeTpa.
Brimonnsiercst onna padora: JIP Ne O-2. M3mepenue JIMHBI CBETOBOM BOJHBI C
22 nomoIbio nudpaximonHo pemetku; JIP Ne O-4. Onpenenenue yrina moiaHou 2
MoJIsIpyU3aliuy ¥ MpoBepKa 3akoHa Maitoca.
Brimonnsiercs onna padota: JIP Ne O-7. MccrnenoBanue ciekTpa UCIyCKaHUs
23 TBEPABIX Ted. JIP Ne O-8. CHsiTHE CieKTpaIbHOM XapaKTepUCTUKH (POTOIIEMEHTa )
u onpezneneHue padotsl Beixona; JIP Ne O-13. HccnenoBanue BHEIIHETO
dbotorpdexra
24 BreimomasieTcst ogaa padota: JIP Ne O-10. M3yuenue anbda-pacnana; JIP Ne O-11. )
Onpenenenre BepXHel TpaHUIIbl JHEPTUH OeTa-CrieKTpa
5.4. CamocrosiTesibHasi padoTa CTyIeHTa
Brmonuenne CPC
Crnncoxk nureparypsl (¢ yKazaHUEM Kon-
[Toneun CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
[Tocobus [7, 8, 10] u3 paznena "YdaeOHO-
Pemenre noMalHux 3aJaHui METOJIMYECKUE MaTepralibl B 3JIEKTPOHHOM 3 15
Bue"
YueOuuku [ 1-6] u3 pasaena "YuebHo-
[ToaroroBka K sK3aMeHY METOAMYECKUE MaTEpUAJIbI B AJIEKTPOHHOM 3 45,5
Bue"
[TocoOus [11-16] u3 paznena "YueOHo-
[lonroroBka Kk 1a60paTopHBIM paboTam METOJINYECKUE MaTepHalIbl B SJIEKTPOHHOM 2 30
Buje"
YueOnuku [1-6] u3 pasaena "YuebHo-
[ToaroroBka K sK3aMeHY METOJIMYECKAE MATEPHUAIIBI B DIIEKTPOHHOM 2 45,5
BujE"
[Tocobwus [7-10] u3 pa3nena "YdebHO-
[ToaroroBka K KOHTPOJIBHBIM paboTam METOAMYECKHE MaTEpUaIbl B JIEKTPOHHOM 3 15
Buae"
[Tocobwus [8-10] u3 pa3nena "YdebHo-
Pentenre qjoManiHux 3agaHui METOIMYECKHAE MATEPUAIIBI B DIIEKTPOHHOM 2 15
Buae"
[TocoOus [11-16] u3 paznena "YdaeOHo-
[TonroToBka k 1a00OpPaTOpHBIM paboTam METOJIMYECKUE MaTepralibl B 3JIEKTPOHHOM 3 30
Bue"
[Toco6us [7-10] u3 paznena "YuebHo-
[TonroToBKa K KOHTPOJIBHBIM paboTamM METOJIMYECKUE MaTepralibl B 3JIEKTPOHHOM 2 15
Buae"

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTreCcralmmn

KonTtponb kauecTBa 0cBOE€HUS 00pa30BaTeIbHON MPOrpaMMbl OCYIIECTBIISETCS B
cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBOM CHCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)




Ce-
MecCTp

Bun
KOHTPOJISI

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
oa

[Topsnox HaumMcieHus: 6amIoB

YVuu-
THIBA-
eTCA B

[TA

Texymmi
KOHTPOJIb

13 1-4

1 Gant HauuCHsIeTCs IPU HATMYMH BCEX
[MPaBUJILHO PEIIEHHBIX 3a4a4.

0 GamIoB, €Clii €CTh CYIIECTBEHHBIE OIITMOKHI
XOTs OBbI B OJTHOI 3aj1aue.

OK3aMCH

Texymmii
KOHTPOJIb

13 5-7

1 a1 HauuCIIAeTCs IPU HAJTMYUH BCEX
[IPaBWIbHO PELIEHHBIX 3a/ad.

0 6anIoB, €ciu €CTh CyIIECTBEHHbIE OLTHOKU
XOTs OBl B OTHOM 3aJ1aue.

OK3aMCH|

Texymuit
KOHTPOJIb

113 8-10

1 Gann HaumcngeTcs MpU HaJTMYUU BCEX
MPaBUJIBHO PEIIEHHBIX 3a]1a4.

(0 GamIoB, €Clii €CTh CYIIECTBEHHbBIE OIIMOKHI
XOTs1 ObI B OJTHOM 3a/1a4e.

ODK3aMCH

Texyuui
KOHTPOJIb

KP 1

B xoHTpoOnbHOM padoTe 2 3amaun. Kaxmas
3aJ]a4a OllcHUBacTCs Ha 3 OaJia.

1 Gam cTaBUTCSA, €CIIU CTYACHT HAIKCAT
MpaBUIIbHBIC POPMYIIBI ISl pEIICHHS 3a/1a9H,
2 Gaia - eclii, KpOMe TOTO, CCJIaHbl BEPHBIC
peoOpa3oBaHus,

3 Gasta - eciiv TOJTy4eH MPaBHIIbHBIN
UHCJIOBOM OTBET.

OK3aMCH|

Texymnmii
KOHTPOJIb

KP2

B xoHTpOnbHOI pabote 2 3amaun. Kaxxnas
3ajJ1a4a OIlcHUBaeTCs Ha 3 OaJuia.

1 Gann cTaBUTCS, €CIIU CTY/ICHT HaMUCal
MPaBHIIbHBIC (POPMYIIBI JIUIS PEIICHHS 3a/1a9H,
2 Oaja - eclii, KpoMe TOT0, CJIIaHbl BEpHBIE
mpeoOpa3oBaHus,

3 Ganna - ecnu MOTy4YeH MPaBUIbHBIN
JHCJIOBOM OTBET.

OK3aMCH|

Texymmi
KOHTPOJIb

KP3

B xoHTpOnbHOI padote 2 3anaun. Kaxnas
3ajjaya OlleHUBaeTcs Ha 3 Gasa.

1 Gast cTaBUTCSI, €CIIH CTYCHT HAIKCAT
paBUJIbHbBIE (POPMYITBI TSI pellieHHs 3a]1a4uH,
2 Oajia - eciid, KpoMe TOro, CJIeJIaHbl BEpHbIE
npeoOpa3oBaHus,

3 Ganna - eciu NOIy4eH NMPaBUIIbHbII
YUCJIOBOU OTBET.

OK3aMCH

Texyuui
KOHTPOJIb

KP 4

B koHTponbHOM padoTe 2 3amaun. Kaxmas
3aJ]a4a OIlcHUBaeTCs Ha 3 OaJuia.

1 Gama cTaBUTCSA, €CIIU CTYACHT HAIKCA
MpaBUJILHBIE POPMYIIBI JIJISl PEIICHUS 3aa4H,
2 Oaia - eclii, KpOMe TOTO, C/ICJIaHbl BEPHBIC
rpeoOpa3oBaHus,

3 Gajta - ecliv TOJTy4eH MPaBHIIbHBIN
JHCJIOBOI OTBET.

OK3aMCH|

Texymmii
KOHTPOJIb

KP 5

10

B koHTpONBHOI paboTe 1 TeopeTnueckuit
Bompoc u 1 3ayaua Ha TeMy J1abopaTopHOH
pabothl. Kax1p1ii BOIpoc olleHuBaeTcs Ha 5
0aJIJIOB B 3aBUCUMOCTHU OT IOJTHOTHI €T0
PacCKpBITUSI ¥ TOYHOCTH Pacd€TOB.

OK3aMCH|

Texymmi
KOHTPOJIb

JIP 01

HpOBCpKa IMMChbMEHHBIX OTYETOB 110

nmabopaTopHbIM pabotam. CTyIEHT TOJDKEH

OK3aMCH




caath OTYET 1Mo TabopaTopHoit paboTe Ha
[IPOBEPKY Ha CJEIYIOIIEM 3aHITHH U TIEpe]
HA4aJIOM BBIMIOJTHEHUS CIIeIYIOENH pabOThI.
Ecnu paGota He 3auTeHa, TO OHa
BO3BpAILIAETCS CTYJICHTY Ha I0pabOTKy. 3a

Ka Kbl CIaHHBIA OTYET cTaBUTCA 1 Oam,
€CJIH MPaBWIBHO O(pOpMIIEH OTYET,
COJZIEpIKaIlU BEPHBIE PE3yJbTaThl U3MEPEHUN
1 pacdy€ToB, a TAK)KE TOYHBIE BBIBOABI, U ()
0aiToB, eciau oTYET opopMIIeH HE MO
[PUHSTHIM TPaBUIaM, YKa3aHHBIM B TI0COOMSIX
M0 JTaOOpaTOPHBIM paboTaM, 32 HETIPABUIIbHBIE
pac4y€Thl WM U3MEPEHUS, 32 HEBEPHBIN BBIBOJ
WJIH €70 OTCYTCTBHE.

10

Texymmi
KOHTPOJIb

JIP 02

[IpoBepka MUCHMEHHBIX OTYETOB 10
naboparopHbeiM paboTam. CTYIEHT TOMKEH
caath OTYET 1Mo TaboparopHoi paboTe Ha
[IPOBEPKY HA CIEAYIOIIEM 3aHATUU U TIEPE]]
HA4aJIOM BBITIOJTHEHUS CIIEIYIOMENH pabOThI.
Ecnu pabota He 3auTeHa, TO OHA
BO3BpAIACTCS CTYJICHTY Ha TOpabOTKy. 3a
Ka)KIbIM CIaHHBIA OTYET cTaBUTCS 1 Oam,
€CJIM MPaBUIIbHO O(pOpMIIEH OTYET,

coJiep Kalllluii BEpHbIE pe3yIbTaThl U3MEPEHUN
1 pacuéToB, a TAaK)KE TOYHBIC BHIBOIBI, U 0
0aoB, eciau 0T4ET oopMIIEH HE 10
MPUHSATHIM TPAaBIJIaM, YKa3aHHBIM B TIOCOOUSX
Mo 1abopaTopHbIM paboTam, 3a HETPaBUIIHHbBIE
pacuEThl MM U3MEPEHUS, 32 HEBEPHBIN BBIBO/T
WJIU €r0 OTCYTCTBUE.

OK3aMCH
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Texymmii
KOHTPOJIb

JIP 03

[IpoBepka MUCHMEHHBIX OTUETOB MO
nmabopaTopHbIM padotam. CTyAeHT TOJKEH
caath OTYET Mo TabopaTopHoit paboTe Ha
MIPOBEPKY HA CIICITYIOIIEM 3aHITHH U TIEPeT
HAuaJIOM BBITIOJIHEHUS CIEAYoIIel padoThI.
Ecnu paGota He 3auTeHa, TO OHa
BO3BpalllaeTcs CTYACHTY Ha A0paboTKy. 3a
Ka)KIbIH CTaHHBIHA OTUET cTaBUTCS 1 Oa,
€CJIM MPaBUIbHO O(pOpMITIEH OTYET,

COZICp KaIIUid BEPHBIC Pe3yJIBTaThl H3MEPECHUN
1 pacy€ToB, a TAK)Ke TOYHBIE BBIBOABI, U ()
0aJI0B, eciau 0T4ET OPOPMIIEH HE 110
MPUHSTHIM MpPaBUIaM, YKa3aHHBIM B TIOCOOMSIX
M0 JIa0OpaTOPHBIM paboTaM, 32 HETIPABUIIbHBIE
pacuéThl WM U3MEPEHUSs, 32 HEBEPHBII BHIBOJ
WA €TO OTCYTCTBHE.
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Texyuui
KOHTPOJIb

JIP 04

[TpoBepka MUCHMEHHBIX OTUYETOB 110
nmabopaTopHbIM pabotam. CTyIeHT TOJDKEH
caarh OTYET 10 JIabopaTopHOi paboTe Ha
[MPOBEPKY HA CIAEAYIOIIEM 3aHATUH U TIEPE]T
HAYaJIOM BBITIOJIHCHUS CIICTYIOIIeH paboTHI.
Ecau pabota He 3a4TeHa, TO OHA
BO3BpAIIAETCS CTYJICHTY Ha TIOpabOTKy. 3a
Ka)KIbIH CIaHHBIA OTYET cTaBUTCA 1 Oamn,
€CJI TIPAaBUIIBHO 0(OPMIIEH OTUET,

cofiepKallluii BEpHbIE PE3YJIbTaThl H3MEPEHUN

OK3aMCH|




1 pacdy€ToB, a TAK)KE TOYHBIE BBIBOABI, U ()
0ayToB, eciau oTYET opopMIIeH HE MO
MPUHATBHIM IPaBUIIaM, YKa3aHHBIM B IIOCOOMSIX
M0 JTa0OpaTOPHBIM paboTaM, 3a HeTIPABHIIbHBIE
pac4y€Thl MM U3MEPEHUS, 32 HEBEPHBIN BBIBOJ
WJIH €70 OTCYTCTBHE.
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Texymmi
KOHTPOJIb

JIP 05

[IpoBepka MUCHMEHHBIX OTYETOB 10
naboparopHbiM paboTam. CTyIEHT TOMKEH
caath OTYET 1Mo TaboparopHoi paboTe Ha
[IPOBEPKY HA CIEAYIOIIEM 3aHATUU U TIEPE]]
HA4aJIOM BBITIOJTHEHUS CIIEYIONMENH paboThI.
Ecnu pabota He 3a4uTeHa, TO OHA
BO3BpAIACTCSI CTYJICHTY Ha TOpabOTKy. 3a
Ka)KIbIH CIaHHBIA OTYET cTaBUTCS 1 Oam,
€CJIM MPaBUIIbHO O(pOpMIIEH OTUET,

CoJIep KAl BEpHbIE pe3yIbTaThl U3MEPEHUN
1 pacuéToB, a TAaK)KE TOYHBIC BHIBOIBI, U 0
0aoB, eciau 0T4ET oPopMIIEH HE 10
MPUHSATHIM TPAaBIJIaM, YKa3aHHBIM B TIOCOOUSX
Mo 1abopaTopHbIM paboTam, 3a HETPaBUIIHHBIE
pacuEThl WM U3MEPEHUS, 32 HEBEPHBIN BBIBO/T
WJIU €r0 OTCYTCTBUE.
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Texymmii
KOHTPOJIb

JIP 06

[IpoBepka MUCHMEHHBIX OTUETOB MO
nmabopaTopHbIM padotam. CTyIeHT TOJKEH
caath OTYET Mo TabopaTopHoit paboTe Ha
MIPOBEPKY HA CIICIYIONIEM 3aHITHH U TIEPeT
HAuaJIOM BBITIOJIHEHUS CIEAYIoIIel padoThI.
Ecnu paGota He 3auTeHa, TO OHa
BO3BpalllaeTcs CTYICHTY Ha A0paboTKy. 3a
Ka)KIbIH CTaHHBIHA OTUET cTaBUTCS 1 Oa,
€CJIM MPaBUWIbHO O(pOpMIIEH OTYET,

COZICp KaIIUid BEPHBIC Pe3yJIBTaThl H3MEPECHUN
1 pacy€ToB, a TAK)Ke TOYHBIE BBIBOABI, U ()
0aJIoB, eciau 0T4ET OPOpPMIIEH HE 110
MPUHSTHIM MPaBUIaM, YKa3aHHBIM B IIOCOOMSIX
M0 JIa0OpaTOPHBIM paboTaM, 32 HETPABUIIbHBIE
pacuéThl WM U3MEPEHUSs, 32 HEBEPHBII BHIBOJ
WA €TO OTCYTCTBHE.
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Texymui
KOHTPOJIb

JIP 07

[TpoBepka MUCHMEHHBIX OTYETOB 11O
nmaboparopHbeiM paboTam. CTyIeHT TOJKEH
caarh OTYET 1Mo JIabopaTopHOi paboTe Ha
[IPOBEPKY Ha CIEIYIONIEM 3aHITHH U TIEpe]
HAYaJIOM BBITIOJIHCHUS CIICTYIOIIeH paboTHI.
Ecnu pabota He 3auTeHa, TO OHa
BO3BpAIIAETCS CTYJICHTY Ha I0pabOTKy. 3a
Ka)KIbIH CTaHHBIA OTYET cTaBUTCA 1 Oam,
€CJI TIPAaBUIIBHO 0(OPMIIEH OTUET,
cofiepKalluii BepHbIE Pe3yJIbTaThl H3MEPEHUN
1 pacdy€ToB, a TAK)KE TOYHBIE BBIBOJBI, U ()
0ayToB, eciau oTYET opopMIICH HE 1O
MIPUHSTHIM TPaBUJIaM, YKa3aHHBIM B TI0COOHSIX
Mo 1abopaTopHbIM paboTam, 3a HETPaBUIIbHbBIE
pacu€Thl MM U3MEPEHUS, 32 HEBEPHBIN BBIBOT
WJIH €70 OTCYTCTBHE.
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Texymui
KOHTPOJIb

JIP 08

[IpoBepka MMCHbMEHHBIX OTUETOB 110

naboparopHbiM paboTam. CTYIEHT JTOJIKEH
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caath OTYET 1Mo TabopaTopHoit paboTe Ha
[IPOBEPKY Ha CJEIYIOIIEM 3aHITHH U TIEpe]
HA4aJIOM BBIMIOJTHEHUS CIIeIYIOENH pabOThI.
Ecnu paGota He 3auTeHa, TO OHa
BO3BpAILIAETCS CTYJICHTY Ha I0pabOTKy. 3a

Ka Kbl CIaHHBIA OTYET cTaBUTCA 1 Oam,
€CJIH MPaBWIBHO O(pOpMIIEH OTYET,
COJZIEpIKaIlU BEPHBIE PE3yJbTaThl U3MEPEHUN
1 pacdy€ToB, a TAK)KE TOYHBIE BBIBOABI, U ()
0aiToB, eciau oTYET opopMIIeH HE MO
[PUHSTHIM TPaBUIaM, YKa3aHHBIM B TI0COOMSIX
M0 JTaOOpaTOPHBIM paboTaM, 32 HETIPABUIIbHBIE
pac4y€Thl WM U3MEPEHUS, 32 HEBEPHBIN BBIBOJ
WJIH €70 OTCYTCTBHE.
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Texymmi
KOHTPOJIb

JIP 09

[IpoBepka MUCHMEHHBIX OTYETOB 10
naboparopHbeiM paboTam. CTYIEHT TOMKEH
caath OTYET 1Mo TaboparopHoi paboTe Ha
[IPOBEPKY HA CIEAYIOIIEM 3aHATUU U TIEPE]]
HA4aJIOM BBITIOJTHEHUS CIIEIYIOMENH pabOThI.
Ecnu pabota He 3auTeHa, TO OHA
BO3BpAIACTCS CTYJICHTY Ha TOpabOTKy. 3a
Ka)KIbIM CIaHHBIA OTYET cTaBUTCS 1 Oam,
€CJIM MPaBUIIbHO O(pOpMIIEH OTYET,

coJiep Kalllluii BEpHbIE pe3yIbTaThl U3MEPEHUN
1 pacuéToB, a TAaK)KE TOYHBIC BHIBOIBI, U 0
0aoB, eciau 0T4ET oopMIIEH HE 10
MPUHSATHIM TPAaBIJIaM, YKa3aHHBIM B TIOCOOUSX
Mo 1abopaTopHbIM paboTam, 3a HETPaBUIIHHbBIE
pacuEThl MM U3MEPEHUS, 32 HEBEPHBIN BBIBO/T
WJIU €r0 OTCYTCTBUE.
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Texymmii
KOHTPOJIb

JIP 10

[IpoBepka MUCHMEHHBIX OTUETOB MO
nmabopaTopHbIM padotam. CTyAeHT TOJKEH
caath OTYET Mo TabopaTopHoit paboTe Ha
MIPOBEPKY HA CIICITYIOIIEM 3aHITHH U TIEPeT
HAuaJIOM BBITIOJIHEHUS CIEAYoIIel padoThI.
Ecnu paGota He 3auTeHa, TO OHa
BO3BpalllaeTcs CTYACHTY Ha A0paboTKy. 3a
Ka)KIbIH CTaHHBIHA OTUET cTaBUTCS 1 Oa,
€CJIM MPaBUIbHO O(pOpMITIEH OTYET,

COZICp KaIIUid BEPHBIC Pe3yJIBTaThl H3MEPECHUN
1 pacy€ToB, a TAK)Ke TOYHBIE BBIBOABI, U ()
0aJI0B, eciau 0T4ET OPOPMIIEH HE 110
MPUHSTHIM MpPaBUIaM, YKa3aHHBIM B TIOCOOMSIX
M0 JIa0OpaTOPHBIM paboTaM, 32 HETIPABUIIbHBIE
pacuéThl WM U3MEPEHUSs, 32 HEBEPHBII BHIBOJ
WA €TO OTCYTCTBHE.
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ITpome-
KYTOUHAS
arTecTanus

DK3aMeH

11

Kaxxapiii Bonpoc onenuBaetcs 0 win 1 6am. 1
0a1 cTaBUTCS 32 MPABWIBHBIN OTBET. 3a/1a4a
ollcHMBaeTCcd Ha 3 Oaja. 1 6ami craBHTCS,
€CITU OTIpe/IeNICHBI HCKOMBIEC BEINYHHBI, 2
Oasuta, eciu onpeaeneHa CpeaHssl BeIMInHa U
e€ ciryyaifHasi IOTPEIIHOCTh, 3 Oauta, eciu
OLIEHEeHA TOJTHASI OTPEITHOCTh BEJTMYUHBI.
MakcumaabHOE KOJTMYECTBO OAJUIOB IO
ounery - 11.

OK3aMCH|

20

Texynmi

13 1-4

1 6amn HayuCIIeTCS IMPU HAJIUYHH BCCX

OK3aMCH|




KOHTPOJIb

[IPaBUJILHO PEIIEHHBIX 3a1a4.
0 GamIoB, €Clii €CTh CYIIECTBEHHBIC OIITMOKH
XOTs OBI B OMHOII 3a7a4e.

21

Texymnmii
KOHTPOJIb

13 5-7

1 Gasn HauuCIIAETCS IPU HAJTMYUH BCEX
[IPAaBWIbHO PELIEHHBIX 3a/ay.

0 6anIoB, €ciu €CTh CyIIECTBEHHbIE OLIHMOKU
XOTs OBbI B OJHOM 3a7aye.
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Texymmi
KOHTPOJIb

113 8-10

1 Gann HauucnsieTcs PU HATMYMH BCEX
MPaBUJILHO PEIIEHHBIX 3a/1au.

0 Gam1oB, €Clii €CTh CYIIECTBEHHBIE OIIMOKHI
XOTs OBl B OJTHOM 3aj1aue.

OK3aMCH
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Texyuui
KOHTPOJIb

KP 1

B koHTponbHOM padoTe 2 3amaun. Kaxmas
3aJ]a4a OIlcHUBaeTCs Ha 3 OaJuia.

1 Gam cTaBUTCSA, €CIIU CTYACHT HAIKCAT
MpaBUJILHBIE (POPMYIIBI JIJISl PEIICHUS 3aa4H,
2 Oaia - eclii, KpOMe TOTO, C/ICJIaHbl BEPHBIC
rpeoOpa3oBaHus,

3 Gajuta - ecliv TOJTy4eH MPaBHIIbHBIN
JHCJIOBOI OTBET.
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Texymui
KOHTPOJIb

KP2

B xoHTponbHOI padore 2 3agaun. Kaxxnas
3a7a4ya OLlEHMBAeTCs Ha 3 Oajuia.

1 Gans cTaBUTCS, €CIIM CTY/ICHT HAIKCAT
MpaBWJIbHBIE (POPMYIIBI ISl pELICHUS 3a/1a4H,
2 Oajia - eclid, KpoMe TOTO, CJICIaHbl BEPHBIC
nmpeoOpa3oBaHus,

3 Gata - eciy Moy4YeH MpaBUIbHBIN
YUCIIOBOM OTBET.
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Texymmi
KOHTPOJIb

KP3

B xouTponbHOM padote 2 3amaun. Kaxmas
3ajjaya OIleHUBaeTCs Ha 3 Oasa.

1 Gan cTaBUTCS, €CIIM CTYJIEHT Halucal
MpaBUJIbHbBIE (POPMYITBI TSI peIlICHHs 3a]1a4uH,
2 Oajia - eclid, KpoMe TOro, CJIeJIaHbl BEpHbIE
npeoOpa3oBaHus,

3 6anna - eciu NoIy4eH MPaBUIIbHBII
YUCIJIOBOM OTBET.
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Texymmii
KOHTPOJIb

KP 4

B xoHTpOnbHOI pabote 2 3amaun. Kaxnas
3aJ1a4a OIlcHUBAeTCs Ha 3 OaJuia.

1 Gann cTaBUTCS, €CIIU CTY/ICHT HaMKCcal
MPaBIIIbHBIC (POPMYIIBI JIUIS PEIICHHS 3a/1a9H,
2 Oana - eclii, KpoMe TOT0, CJIEIaHbl BEpHBIE
peoOpa3oBaHus,

3 Ganna - ecnu MOTy4YeH MPaBUIbHBIN
UHCJIOBOM OTBET.
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Texymui
KOHTPOJIb

KP 5

10

B KOHTpOIIEHOM paboTe 2 TEOpeTHUECKIX
Borpoca. Kaxaplii Bompoc olleHUBaeTCs Ha 5
0aJI0B B 3aBUCHMOCTHU OT HOJIHOTKI €70
PACKPBITHSL.
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Texyuui
KOHTPOJIb

JIP 01

[TpoBepka MUCHMEHHBIX OTYETOB TIO
naboparopHbiM paboTam. CTYIEHT OIKEH
caath OTYET 1Mo TaboparopHoi paboTe Ha
[IPOBEPKY HA CIEIYIONIEM 3aHITHH U TIEpe]
HAYaJIOM BBITIOJIHEHHSI CIICTYIOMIEH paboTHI.
Ecnu paboTa He 3auTeHa, TO OHa
BO3BpAIIACTCs CTYJCHTY Ha JIOpa0OTKy. 3a
Ka KBl CTaHHEBIA 0TYéT cTaBUTCA 1 Gam,
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€CJI TIPAaBUIIBHO 0(OPMIIEH OTUET,
COJZIEpIKaIlU BEPHBIE PE3yJbTaThl U3MEPEHUN
1 pacdy€TOB, a TAK)KE TOYHBIE BBIBOABI, U ()
0ayToB, eciau oTYET opopMIIeH HE MO
[IPUHSTHIM TPaBUIaM, YKa3aHHBIM B TI0COOMSIX
M0 JTa0OpaTOPHBIM paboTaM, 32 HETIPABHIIbHBIE
pac4EThl MM U3MEPEHUS, 32 HEBEPHBIN BBIBOJ
WJIH €70 OTCYTCTBHE.
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Texymmi
KOHTPOJIb

JIP 02

[IpoBepka MUCHMEHHBIX OTYETOB 10
naboparopHbeiM paboTam. CTyIEHT TOMKEH
caath OTYET 1Mo TaboparopHoi paboTe Ha
[IPOBEPKY HA CIEAYIOIIEM 3aHATUU U TIEPE]]
HA4aJIOM BBITIOJTHEHUS CIIEIYIOMENH pabOThI.
Ecnu pabota He 3auTeHa, TO OHA
BO3BpAIACTCS CTYJICHTY Ha TOpabOTKy. 3a
Ka)KIbIH CIaHHBIA OTYET cTaBUTCS 1 Oam,
€CJIM MPaBUIIbHO O(pOpMIIEH OTYET,

coJiep Kallliii BEpHbIE pe3yIbTaThl U3MEPEHUN
1 pacuéToB, a TAaK)KE TOYHBIC BHIBOIBI, U 0
0aoB, eciau 0T4ET opopMIIeH HE 10
MPUHSATHIM TPAaBIJIaM, YKa3aHHBIM B TIOCOOMSX
Mo 1abopaTopHbIM paboTam, 3a HeTPaBUIHHBIE
pacu€Thl MM U3MEPEHUS, 32 HEBEPHBIN BBIBOT
WJIU €r0 OTCYTCTBUE.
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Texymmii
KOHTPOJIb

JIP 03

[IpoBepka MUCHMEHHBIX OTUETOB MO
nmabopaTopHbIM padotam. CTyAeHT TOJKEH
caath OTYET Mo TabopaTopHoit paboTe Ha
MIPOBEPKY HA CIICIYIOIIEM 3aHITHH U TIEpeT
HAuaJIOM BBITIOJIHEHUS CIEAYoIIel padoThI.
Ecnu paGota He 3auTeHa, TO OHa
BO3BpalllaeTcs CTYICHTY Ha J0paboTKy. 3a
Ka)KIbIH CTaHHBIHA OTUET cTaBUTCS 1 Oa,
€CJIM MPaBUIBHO O(hOpMIIEH OTYET,

CoZICp KaIUid BEpHBIC Pe3yJIbTaThl H3MEPECHUN
U pacdy€ToB, a TAK)Ke TOYHBIE BBIBOABI, U ()
0aJIoB, ecau 0T4ET OPOPMIIEH HE 110
MPUHSTHIM MpPaBUIaM, YKa3aHHBIM B TIOCOOMSIX
M0 JIa0OpaTOPHBIM paboTaM, 32 HETIPABUIILHbIE
pacuéThl WM U3MEPEHUSs, 32 HEBEPHBII BHIBOJ
WA €TO OTCYTCTBHE.
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Texymui
KOHTPOJIb

JIP 04

[TpoBepka MUCHMEHHBIX OTYETOB 11O
nmaboparopHbeiM padboTam. CTyIeHT TOJKEeH
caarh OTYET 10 JIabopaTopHOi paboTe Ha
[IPOBEPKY Ha CIEIYIOIIEM 3aHITHH U TIEpe]
HAYaJIOM BBITIOJIHCHUS CIICIYOIIeH paboTHI.
Ecnu pabota He 3auTeHa, TO OHa
BO3BpAIIAETCS CTYJICHTY Ha TIOpabOTKy. 3a
Ka)KIbIH CIaHHBIA OTYET cTaBUTCA 1 Oamn,
€CJI TIPAaBUIIBHO 0(OPMIIEH OTUET,
cofiepKalluii BepHbIE Pe3yJIbTaThl H3MEPEHUN
1 pacdy€ToB, a TAK)KE TOYHBIE BBIBOBI, U ()
0ayToB, eciau oTYET opopMIICH HE 1O
MPUHSTHIM TPaBUJIaM, YKa3aHHBIM B TI0COOMSIX
o 1abopaTopHbIM paboTam, 3a HETPaBUIIbHbBIE
pacu€Thl MM U3MEPEHUS, 32 HEBEPHBIN BBIBOT

HJIN €TO OTCYTCTBHUC.
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Texymui
KOHTPOJIb

JIP 05

[IpoBepka MUCbMEHHBIX OTYETOB 110
nmabopaTopHbIM padotam. CTyIeHT TOJDKEH
caath OTYET 1Mo TabopaTopHoit paboTe Ha
[IPOBEPKY Ha CJEIYIOIIEM 3aHITHH U TIEpe]
HauaJIoOM BBIIIOJIHEHNUS CIIEAYOIIENH paOoThI.
Ecnu paGota He 3auTeHa, TO OHa
BO3BpAILIAETCS CTYJICHTY Ha I0pabOTKy. 3a

Ka Kbl CIaHHBIA OTYET cTaBUTCA 1 Oam,
€CJIH MPaBWIBHO O(pOpMIIEH OTYET,
COJZIEpIKaIlU BEPHBIE PE3YJbTaThl U3MEPEHUN
1 pacdy€ToB, a TAK)KE TOYHBIE BBIBOAKI, U ()
0aiToB, eciau oTYET opopMIIeH HE MO
[PUHSTHIM TPaBUIaM, YKa3aHHBIM B TI0COOMSIX
M0 JTaOOpaTOPHBIM paboTaM, 32 HETIPABHIIbHbIE
pac4yEThl MM U3MEPEHUS, 32 HEBEPHBIN BBIBOJ
WJIH €70 OTCYTCTBHE.
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Texymmi
KOHTPOJIb

JIP 06

[IpoBepka MUCHMEHHBIX OTYETOB 10
naboparopHbeiM paboTam. CTYIEHT TOMKEH
caath OTYET 1Mo TaboparopHoi paboTe Ha
[IPOBEPKY HA CIEAYIOIIEM 3aHATUU U TIEPE]
HA4aJIOM BBITIOJTHEHUS CIIEYIOMENH pabOThI.
Ecnu pabota He 3auTeHa, TO OHA
BO3BpAIACTCSI CTYJICHTY Ha TOpabOTKy. 3a
Ka)KIbIM CIaHHBIA OTYET cTaBUTCS 1 Oam,
€CJIM MPaBUIIbHO O(pOpMIIEH OTUET,

coJiep Kalllluii BEpHbIE pe3yIbTaThl U3MEPEHUN
1 pacuéToB, a TAaK)KE TOYHBIC BHIBOIBI, U 0
0aoB, eciau 0T4ET oPopMIIEH HE 10
MPUHSATHIM TPAaBIIaM, YKa3aHHBIM B TIOCOOMSX
Mo 1abopaTopHbIM paboTam, 3a HEPaBUIIHHBIE
pacu€Thl WM U3MEPEHUS, 32 HEBEPHBIN BBIBO/T
WJIU €r0 OTCYTCTBUE.
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Texymmii
KOHTPOJIb

JIP 07

[IpoBepka MUCHMEHHBIX OTUETOB MO
nmabopaTopHbIM padotam. CTyAEHT TOJKEH
caath OTYET MO TabopaTopHoit paboTe Ha
MIPOBEPKY HA CIICITYIONIEM 3aHITHH U TIEPeT
HAuaJIOM BBITIOJIHEHUS CIEAYIoIIel padoThI.
Ecnu paGota He 3auTeHa, TO OHa
BO3BpaIlaeTcs CTYACHTY Ha J0paboTKy. 3a
Ka)KIbIH CTaHHBIHA OTUET cTaBUTCS 1 Oa,
€CJIM MPaBUIBHO O(hOpMIIEH OTYET,
COZICpKaIUid BEPHBIC Pe3YJIBTaThl H3MEPECHUN
1 pacy€ToB, a TAK)Ke TOYHBIE BBIBOABI, U ()
0aJIoB, ecau 0T4ET OPOPMIIEH HE 110
MPUHSTHIM MpaBUIaM, YKa3aHHBIM B TIOCOOMSIX
M0 JIa0OpaTOPHBIM paboTaM, 32 HETIPABUIILHBIE
pacuéThl WM U3MEPEHUSs, 32 HEBEPHBIH BHIBOJ
WA €TO OTCYTCTBHE.
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Texymui
KOHTPOJIb

JIP 08

[IpoBepka MUCHMEHHBIX OTYETOB IO
nmabopaTopHbIM pabotam. CTyIeHT TOJDKEH
caarh OTYET 10 JIabopaTopHOi paboTe Ha
[MPOBEPKY HA CIAEAYIOIIEM 3aHATUH U TIEPE]T
Ha4aJIOM BBITIOJTHEHUS CIIeIYIOIEeN paboThI.
Ecau pabota He 3a4TeHa, TO OHa
BO3BpAIIAETCS CTYJICHTY Ha TIOpabOTKy. 3a
Ka)KIbIH CIaHHBIA OTYET cTaBUTCA 1 Oam,

ODK3aMCH




€CJI TIPAaBUIIBHO 0(OPMIIEH OTUET,
COJZIEpIKaIlU BEPHBIE PE3yJbTaThl U3MEPEHUN
1 pacdy€TOB, a TAK)KE TOYHBIE BBIBOABI, U ()
0ayToB, eciau oTYET opopMIIeH HE MO
[IPUHSTHIM TPaBUIaM, YKa3aHHBIM B TI0COOMSIX
M0 JTa0OpaTOPHBIM paboTaM, 32 HETIPABHIIbHBIE
pac4EThl MM U3MEPEHUS, 32 HEBEPHBIN BBIBOJ
WJIH €70 OTCYTCTBHE.

Texymumii
KOHTPOJIb

36| 3

JIP 09

[IpoBepka MUCHMEHHBIX OTYETOB 10
naboparopHbeiM paboTam. CTyIEHT TOMKEH
caath OTYET 1Mo TaboparopHoi paboTe Ha
[IPOBEPKY HA CIEAYIOIIEM 3aHATUU U TIEPE]]
HA4aJIOM BBITIOJTHEHUS CIIEIYIOMENH pabOThI.
Ecnu pabota He 3auTeHa, TO OHA
BO3BpAIACTCS CTYJICHTY Ha TOpabOTKy. 3a
Ka)KIbIH CIaHHBIA OTYET cTaBUTCS 1 Oam,
€CJIM MPaBUIIbHO O(pOpMIIEH OTYET,

coJiep Kallliii BEpHbIE pe3yIbTaThl U3MEPEHUN
1 pacuéToB, a TAaK)KE TOYHBIC BHIBOIBI, U 0
0aoB, eciau 0T4ET opopMIIeH HE 10
MPUHSATHIM TPAaBIJIaM, YKa3aHHBIM B TIOCOOMSX
Mo 1abopaTopHbIM paboTam, 3a HeTPaBUIHHBIE
pacu€Thl MM U3MEPEHUS, 32 HEBEPHBIN BBIBOT
WJIU €r0 OTCYTCTBUE.

OK3aMCH

Texymmii
KOHTPOJIb

371 3

JIP 10

[IpoBepka MUCHMEHHBIX OTUETOB MO
nmabopaTopHbIM padotam. CTyAeHT TOJKEH
caath OTYET Mo TabopaTopHoit paboTe Ha
MIPOBEPKY HA CIICIYIOIIEM 3aHITHH U TIEpeT
HAuaJIOM BBITIOJIHEHUS CIEAYoIIel padoThI.
Ecnu paGota He 3auTeHa, TO OHa
BO3BpalllaeTcs CTYICHTY Ha J0paboTKy. 3a
Ka)KIbIH CTaHHBIHA OTUET cTaBUTCS 1 Oa,
€CJIM MPaBUIBHO O(hOpMIIEH OTYET,

CoZICp KaIUid BEpHBIC Pe3yJIbTaThl H3MEPECHUN
U pacdy€ToB, a TAK)Ke TOYHBIE BBIBOABI, U ()
0aJIoB, ecau 0T4ET OPOPMIIEH HE 110
MPUHSTHIM MpPaBUIaM, YKa3aHHBIM B TIOCOOMSIX
M0 JIa0OpaTOPHBIM paboTaM, 32 HETIPABUIILHbIE
pacuéThl WM U3MEPEHUSs, 32 HEBEPHBII BHIBOJ
WA €TO OTCYTCTBHE.

OK3aMCH|

[Ipome-
KyTOUHAas
aTTecTanus

381 3

OK3aMeH

10

3a KaXK[Iblii TPABUIIbHBIN OTBET HauHUCseTCs 1
Ooan.

OK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
IIPOMEKYTOYHOU
aTTeCTalUU

[Ipouenypa npoBeneHust

Kpurepun
OIICHUBAHUS

9K3aMCH

Ha sx3amMene cTyaeHT nonyvaet ounert, cogepxamuii 10
BOIIPOCOB, Ha KOTOPBIE OH JOJKEH J1aTh MUChbMEHHBIN OTBET. 110

. 2.5, 2.6

B cooTBeTCcTBHM C

OKOHYAaHHHU 3K3aMC€Ha ITPOBOAUTCS allCJUIALUA. BpCMH
IIPOBCACHUA MMMCbMEHHOM 4acTH - 2 aKaJICMHUYCCKHX Yaca.

[lonoxxenusa

OK3aMCH

Ha sk3amene cTyaeHT noiydyaer Omier, coaepxaniuii 10
BOIPOCOB, Ha KOTOPBIE OH JIOJDKEH JIaTh MUChbMEHHBIN 0TBeT. [10

B cooTBeTCTBUM C
mm. 2.5, 2.6




OKOHYAaHHWH 3K3aMCHa HpOBOI[I/ITCSI aAlICJIISII A, BpeMSI
MPOBEJICHNS TUCbMEHHOM YacTH - 2 aKaJIeMUYECKHUX Jaca.

[lonoxenus

6.3. ITacniopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl
00y4JeHMs

Ne KM

[u—

20

21

22

23

24

25

26

27

28

29

31

YK-1

3HaeT: —
OCHOBHBIE
¢dusnueckue
SIBJICHUS U
3aKOHBI;
OCHOBHBIC
¢dusnueckue
BEJIMYHHBI U
KOHCTaHTBI, UX
ompeeIeHUE 1
SUHULIBI
W3MEPCHHUS; —
dusnueckue
SIBIICHUS,
(byHKIMOHATIbHbIE
MMOHSTHS, 3aKOHBI
U TCOPHUH
KJIIaCCHYCCKON U
COBPEMEHHOM
(U3UKH, METOJIBI
buznyecKux
HMCCIICTOBAaHUT;

YK-1

YMmeer: —
[IpuMeHATH
pUEMBI U
METOJbI (PU3UKH
TSI peIIeHUS
KOHKPETHBIX
3ajaq U3 ee
Pa3INYHbIX
o0yacTe;

YK-1

Nmeer
[IPaKTUYECCKUI
onbIT: — Pemenus
3a/1a4 U3
pa3INYHBIX
oOnacTeit
¢buzukwy,
[IPOBEICHHUS
bu3IecKux
DKCIIEPUMEHTOB;

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecnedeHue TUCIMIIIMHBI




IHeuaTHas yyeOHO-MeTOAMYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) dononHumenvHas iumepamypa:
He npenycmorpena

8) omeuecmeenHuvle U 3apy0edCHble JHCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
I'paduk cnaum 3ananuii

1.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHotl pabomsl CmyoeHma:

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAasl JOKYMEeHTAIus

HaunmenoBanue
No Bz peeypeas | bubnunorpaduyeckoe onucaHme
JUTEPATYPBl | AIEKTPOHHON
bopme
ICKTPOHHO- Cagenbes, 1.B. Kypc o0mieit pusuku : yuebHoe nocobue : B 3 Tomax /
OuOIMoTeUHAS
OcHoBHas 1.B. CaBenbeB. — 15-¢ usn., crep. — Cankrt-IlerepOypr : Jlanb, [6.
1 cucTtema
nuTeparypa AIATCIIECTEL r.]. — Tom 1 : Mexanuka. Monexymnspras ¢usznka — 2019. — 436 c.
A https://e.lanbook.com/book/113944
Jlanb
ICKTPOHHO- CagenneB, 1.B. Kypc oOmieit ¢pusuku : yaeObHoe mocodue : B 3 Tomax /
OubIMoTeUHAs
) OcHoBHas CHCTEMa 1.B. CaBenbeB. — 15-e uzz., crep. — Cankr-IlerepOypr : Jlans, [6.
nuTeparypa AIATCIIECTE r.]. — Tom 2 : DnexTpudecTBo U MaraeTu3M. Bomnapl. OnTuka —
H;ﬂ) 2019. — 500 c. https://e.lanbook.com/book/113945
OnexktponHo- |CaBenbeB, 1.B. Kypc obmielt ¢pusuku : yaueOHoe mocodue : B 3 Tomax /
oubmuoreunas (M.B. CaenbeB. — 13-e u3n., crep. — Cankr-IlerepOypr : Jlans, [6.
OcHoOBHas
3 cucrtema r.]. — Tom 3 : KBanToBas ontuka. AtomHas pusuka. Ousnka
Teparypa
W3aTeNbCTBA (TBepAOro Tena. dusmka aToMHOTO siipa v AJIEMEHTAPHBIX YaCTHI] —
Jlanb 2019. — 320 c. https://e.lanbook.com/book/123463
OnekTpoHHO- |3ucmaH, [.A. Kypc ob6meit ¢pusuku : yuedHOE mocobue : B 3 Tomax /
oubmoteunas ([A. 3ucman, O.M. Togec. — 8-e u3x., crep. — Cankr-IlerepOypr :
JlononHuTeNnbHAS
4 HTeDaTYDA cucreMa Jlans, [0. .]. — Tom 1 : Mexanuka. MonekymsipHasi puznka.
TITCPAtyp n3narenscTsa  |[Konebanus u BoHbl — 2019. — 340 c.
Jlanb https://e.lanbook.com/book/115200
ICKTPOHHO- 3ucman, [ A. Kypc o0rieit ¢pusuku : yuebHOe mocodue : B 3 Tomax /
OnOIMOTCUHAS
JlononHUTEIEHAS ['A. 3ucman, O.M. Tonec. — 8-e uzn., crep. — Cankr-IletepOypr :
5 crucTtema
nuTeparypa H3NATeNLCTE] Jlanb, [0. .]. — Tom 2 : DnekrpudecTBo U Maruetusm — 2019, —
Mo 360 c. https://e.lanbook.com/book/115201
OnexTponHo- (3ucMmaH, [LA. Kypc obmeit ¢pusuku : yaeOHOE mocodue : B 3 Tomax /
oubmuoreunas |[.A. 3ucman, O.M. Tonec. — 7-e u3n., crep. — Cankr-IleTepOypr :
JlomonauTeIpHAS
6 crucrema Jlans, [0. .]. — Tom 3 : OnTuka. ®usuka aroMoB 1 MoJeKya. Ouznka
uTepaTypa
W3/1aTeJIbCTBA [ATOMHOTO sijipa U Mukpodactui] — 2019.
Jlanb https://e.lanbook.com/book/115202
4 OcHoBHas Onexrponnslid (LLlynsruHoB, A.A. MexaHuka 1 TepMOJMHAMUKA: pabodasi mporpaMma
nMTeparypa KaTaJjor u 3amanust s ctyneHToB MT u AT dakyneretoB / A.A. llyasrusos,




0Vpl'Y

J1.I. KoxeBuukos, A.f. JleitBu; noxa. pen. A.A. lllynsrunosa. —
Uensiounck: M3narensckuii nentp FOYpIl'Y, 2012. — 50 c.
http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000492995

HlynbrunoB, A.A. DIEKTpUYECTBO U MarHeTu3M: Y4yeOHoe nocodue

OcHOBHAs JJIEKTPOHHBIN (10 PELICHUIO 3a/1a4 JJIsl CTYJI€HTOB TEXHUYECKUX CIIEeUaIbHOCTEMH /
8 TeDaTVDa KaTajaor A.A. lynerunos, J[.I. KoxxeBuukos, A. 4. Jleiisu, E.JI. [llaxun; —
patyp IOVpl'y Yensoumck: Usmarensekmuii nenrp FOYpI'Y, 2021. — 50 c.
http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000569588
ynerunoB, A. A. Ontuka, aToMHas u sjepHast gusuka: padboyas
DeKTpoHHbIil [IporpaMMa M 3aJIaHus JUIs CTYICHTOB MT u AT ¢daxynbreToB /A.A.
OcHOBHas [Hynerunos, J.I'. KoxxeBuukos, A.4. JleliBu; nox. pea. A.A.
9 KaTaJjor .
nuTeparypa [ynerunosa. — Yensounck: Mznarensckuit nentp HOYpI'Y, 2012, —
IOYpl'Y 37
http://www.lib.susu.ru/ftd?base=SUSU METHOD1&key=000491096
OnexrponHo- |Kamamnukos, H.IT. O6mas ¢pusnka. COopHUK 3a7aHUN U
OuOIMOTEYHAs [PYKOBOJICTBO K PEIICHHIO 33/1a4 : yueOHoe mocoowue / H.II.
JlomonauTeIpHAS
lonme ATVDA cuctema Kanamnukos, C.C. MypaBbeB-CMupHoB. — 3-€ u3a., crep. — CaHKT-
patyp n3natenbcTBa |[letepOypr : Jlans, 2020. — 524 c.
Jlanb https://e.lanbook.com/book/130574
['ypeBuu, C.}O. Mexanuka. MonekynsipHast pusuka. TepmoaguHaMuka:
OcHoBHAS DNEKTPOHHBIN |ydeOHOe TocoOue 1o BRIMOIHEHUO JabopaTopHbix padot / C.1O.
11 TepaTYDA KaTajaor ['ypesuu, E.B. T'ony6es, E.JI. Illaxun. — YensOunck: M3n-so FOYpI'Y,
patyp OVpl'y 2017. - 110 c.
http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000554659
., |IynbruHoB, A.A. DIEeKTpUYECTBO U MAarHETU3M: yuel. mocodue s
DIIEKTPOHHBIN
12 OcHoBHas CATAIOr BbITIOJTHEHUSI 71a0. pabot/ A.A. lynsrunos, F0.B. Iletpos. -
nmuTeparypa onnry Uensounck: Mznarensckuit Lentp OYpI'Y, 2018. - 185 c.
P http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000566132
S EKTOHHEL ['epacumoB, A.M. Onrtuka u siiepHas Gusuka: yueo. mocodue ajis
OcHoBHas p BbINOJIHEHMS J1a0. pabot / A.M. I'epacumos, B.®. [Toazepko, B.A.
13 KaTaJjor .
uTepaTrypa OV CrapyxuH.- Yensiounck: M3narensckuii Hentp FOVYpI'Y, 2018. - 79 c.
P http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000566133
Meromreckne |Vuebio- Mexanuka. MonekynspHas gusuka. Tepmonnnamuka. branku
nocoous 1 METOJINYECKUE N
14 . 0TYETOB 10 TaOOPATOPHBIM padboTaMm.
CaMOCTOSITENIbHOM|MaTepraibl . .
http://www.phys.susu.ru/lit/reports1.zip
paboThI cTyneHTa [kadeaps
Metonuueckne |YueOHO-
15 nocoous s METOAMYECKHE [DNEKTPUYECTBO U MarHeTusM. bianku oT4€ToB Mo 1a00paTOpHBIM
camocTosTeNbHOMMaTepuansl  [padotam. http://phys.susu.ru/lit/reports2.zip
paboTHI cTyzIeHTa [Kadenps
Metonuueckue |Y4eOHO-
16 nocoous s MeToanueckue (OnTuka u siaepHas ¢pusuka. branku or4€ToB 1o 1a60paTOpHBIM
caMocTosTeNbHOMMaTepuanbl  [padotam. http://www.phys.susu.ru/lit/reports3.zip

paloThI CTy/IEHTa

kageapsl

IlepeueHp UCTIONIB3YEMOTO IPOIPAMMHOIO 00ECTIEUEHHUS:

Her

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her




8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000pyOBaHNE, CTEH/Ibl, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bun 3anstuit N Z_l MpelyCTaHOBICHHOE IPOrpaMMHOE 00eCTIeYeHIE, UCTIONB3YEeMOe IS Pa3IHYHbIX
el BHJIOB 3aHATHI
Jlabopatopusie [350 .
dusnueckuil MpakTUKyM « MexaHuKa U MOJICKYJIsIpHas (PU3HKa
3aHATUS (3)
JlaGopatopnsie (339 . " "
Ouznyeckuil NPakTUKyM "DIEKTPUUIECTBO U MarHETU3M
3aHATHS 3)
JleMoHCTpalMoOHHbIe yCTaHOBKU: 1. kpecno JKykoBckoro; 2. mpooJbHbIE U
[oTIepeyHbIe BOIHBI; 3. OMeHus; 4. pacnpe/esieHre 3apsiia 1o MOBEPXHOCTH
— 204 [mpoBOIHUKA; 5. HIIEKTPUUECKOE T0JIe KOHACHCATOpa; 6. ANEKTPUUECKUil BeTep; 6.
(3r) |cuna Amriepa; 7. MHIYKIIMOHHBIN TOK; 8. «IOCIIYIITHAS KaTyIIKa; 9. SKCTPATOK MPHU
3aMBIKaHUU U pa3MbIkaHuu 1ienu; 10. cBOMCTBA AIEKTPOMAarHUTHBIX BOJIH; 11.
omnbIThl CTONIETOBA.
JlaboparopHsie (348 .
patop duznueckuit npaktukyM "Onrtuka"
3aHATHS (3)




