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1.CTpykTypa u 0011asi TPYA0€MKOCTb AU CIUIIAHBI

OO0m1ast TPyA0EMKOCTh TUCIMILIIMHBI COCTAaBIsAeT 3 3a4yeTHhIX eauHwuil, 1 08y.

Ounas popma oOyuenust | 3aouyHasi opma

oOyueHus
Kypc 1
Cemectp 1
Jlexuun 12

[IpakTrueckue (ceMruHapcKue)

3aHATHUSA
JlaGopaTopHbIe 3aHATHS 54
Koncynpranuun

Htoro ayaAuTOpHBIX 3aHATHI 66
CamocrosTenpHas paboTa 6

Kypcosas padota

dopma KOHTPOJIA

DK3aMeH Ok. 36
3auer
OO0l11Iee KOJIMYECTBO YaCOB 108

2. lleaun ocBOeHUA TUCUHUILIHHDBI:

Leab10 ocBOCHMS YUeOHOM TUCIUTUTAHBI «DHU3HKaY SABISICTCS:

— (hpopMupoBaHUE y CTYAEHTOB-MEANKOB CUCTEMHBIX 3HAaHUH 0 (PU3MUECKUX CBOMCTBAX U (PU3UUECKUX
rpolieccax, NMPOTEKAIIIUX B CTOMATOJOTMYECKHX MarepHuaiax, OMOJIOTHMYECKUX OOBEKTaX, B TOM
YHCJIe YeJIOBEUYECKOM OpraHu3Me (B YAaCTHOCTH B IOJIOCTH PTa), HEOOXOJUMBIM Kak Ui 0OydeHus
JPYTUM y4eOHbIM AUCLUIUINHAM, TaK U JUI HETIOCPEACTBEHHOr0 ()OPMHUPOBAHHUS Bpaya-CTOMATOJIOTa.

3aoauamu TUCITUIIIIUHEBI SIBJISIOTCS:

-BBIpa0OTaTh y CTYJEHTOB METOI0JIOTMYECKOM HAIMPaBICEHHOCTH, CYIIIECTBEHHOM JIJIsl pelieHus TpooiemM
JIOKa3aTeIbHOM MEIUIINHEL,

- (opmMupoBaTh y CTYIEHTOB JOIMYECKOIO MBILIUICHHS, YMEHHSI TOYHO (OpMYyJIHpOBaTh 3aaady,
CIIOCOOHOCTh BBIWICHSITh TJIABHOE M BTOPOCTENICHHOE, YMEHUS JeJaTh BBIBOJBI Ha OCHOBAaHUU
MOJIy4YE€HHBIX PEe3yJIbTaTOB U3MEPEHUI;

- TmpuoOpeTeHne TEOPETUIECKUX 3HAHUHM B 00JaCTH (PU3MUECKUX 3aKOHOMEPHOCTEH, HCITOIb3YEeMbIX
B CTOMATOJIOTHH;



- (opmupoBaHUE yMEHUS UCTIOIH30BaTh COBPEMEHHBIC (PU3NUECKUE METO bl AaHATIN3A;

- npuoOpeTeHne yMeHus: paboThl ¢ PU3NYECKUMU NPUOOpaMH, TPUMEHSIEMbIMU B CTOMATOJIOTUHN IS
(U3NKO-XMMHYECKIX METOJIOB HCCIIEIOBAHUM;

- mpuoOpeTeHHe YMEHHs OIpenesiTh (u3nyeckrue CBOWCTBA B CTOMATOJIOTHH METOAAMHU
KOJIOPUMETPUH, MOISIPUMETPUH, CIIEKTPO(YOTOMETPHUH U PEPPAKTOMETPUU;

- 3aKpPCIIJICHUC TCOPCTUICCKUX 3HAHUMH 110 3aKOHOMCPHOCTAM MACCO- U TCIIJIOIICPCHOCA,

- o0y4eHHE CTY/AEHTOB METOAaM MAaTeMaTHYECKOW CTAaTHCTHKH, KOTOpPBIE TPHUMEHSIOTCA B
MEIUIMHE U TO3BOJIAIOT U3BIEKaTh HEOOXOIUMYIO0 HWH(POPMALIMIO U3 PEe3yIbTATOB HAOMIOACHUN U
M3MEpEeHNH, OIIEHUBATh CTEIICHb HAJIeKHOCTH TTOJTyYSHHBIX JaHHBIX;

-00y4eHHue CTYyICHTOB TEXHUKE 0€30MacHOCTH MpH paboTe ¢ MEAUIIMHCKUM 000pyaoBaHNeM. B
pe3ybTare U3y4eHUs JUCHUIUIMHBI CTYJICHT JI0JDKECH: 3HATh: OCHOBHBIE 3aKOHBI COBPEMEHHOM
(u3MKH, B TOM YHUCIIE: MEXaHUKU, MOJIEKYJISIpPHON (PM3UKU U TEPMOJANHAMUKH, HJIEKTPUUECTBA U
MarHeTu3Ma, olTUKU, KBAHTOBOM, aTOMHOH U sJIEpHON (PU3UKH; TEOPETUUECKHUE OCHOBBI
COBPEMEHHBIX (PU3MUECKMX METOA0B MCCIEIOBAHNUS BEIIECTB; XapaKTEPUCTUKU (PU3NIECKUX
(hakTOPOB, OKA3bIBAIOIINX BO3/ICHCTBHE HA OPTaHU3M; IPUHITUIIBI pa0OThl (HU3UIECKUX MPUOOPOB,
MIPUMEHSIEMBIX B CTOMATOJIOTMH; OMOPU3NYECKHE MEXaHU3MBI IeHCTBUS (Pu3HUECKuX (PakTOpOB Ha
KUBOU OpPTaHU3M; PU3UIECKHUE OCHOBBI TEXHOJIOTUH, TPUMEHSIEMBIX B CTOMATOJIOTHIECKOM
MIPOU3BOJICTBE. YMETh: ONPEICTATh (PU3MUECKHE XapaKTEPUCTUKH TPUMEHSIEMbIE B CTOMATOJIOTHH, B
TO YHCJIE: BA3KOCTh, IOBEPXHOCTHOE HATsDKEHUE, TTOKA3aTeNb MPEJIOMIICHHUS, CIIEKTPHI MOTJIOICHHUS,
CIEKTPHI JIIOMUHECIIEHIIUH, MAaCC-CIIEKTPbI, XapaKTEPUCTHKH JIA3€PHOTO U3ITyYEHHs, aKTUBHOCTb
PaIMOAaKTUBHBIX MIPEMApaToB; ONPEAEIATh KOHLIEHTPALMIO BEIIECTB B PACTBOPAX METOIaMHU
(OTO3IEKTPOKOIOPUMETPHUH, CIIEKTPOOTOMETPHUH, PeHPaKTOMETPUH, OJIAPUMETPUH,
XEMUIIOMMHOMETPHH; OLIEHUBATh JIelcTBUE PU3NUECKUX (DAaKTOPOB HA )KUBOM OpraHu3M; BEIOUPATH
ONTHUMAJIbHBIA METOJ] KOTMYECTBEHHOTO U KAUYECTBEHHOI'O aHAJIN3a JIEKAPCTBEHHBIX BEIECTB;
OLIEHUBATh TOYHOCTh BHIOPAaHHON METOJIMKH U3MEPEHHI, CTATUCTHYECKH 00padaThIBaTh
MIOJIyYE€HHBIE PE3YJIbTAaThl U3MEPEHUIT; UCII0IB30BaTh KOMIIBIOTED /JIsl COXPAHEHUs, CHCTEMaTU3alun
1 00paboTKH MH(OPMAIH B CTOMATOJIOTMH; CAMOCTOSATEIBHO paboTaTh ¢ yueOHOM U HAyYHOH
JUTEPATYPON JJIs pelIeHUs] YUeOHBIX U MPAKTHUECKUX 3a/1a4, ONTUMAJIbHO BECTH TIOUCK
Heo0X01MMON MH(POPMALIMK. BJIA/leTh: HaBbIKaMH paboThI ¢ (PU3NYECKUMU IPUOOpaMu:
BUCKO3UMETPAMHU,, OJIIPUMETPaMHU, (POTOIEKTPOKATIOPUMETPaMH, CIEKTPOPOTOMETPAMH,
na3epami, peppakToMeTpaMH, MUKPOCKOIIaMH, paIiOMETPaMH; HaBbIKaMH paboThI Ha
MIEPCOHATIBHOM KOMIIBIOTEPE: /TSl 3alIUCH, COXPAHEHUS M CUCTEMATH3allM UH(POpMaLuy;
HaBbIKAMU CAMOCTOSATEIbHON paboThl ¢ y4eOHOI 1 Hay4HOU JIUTEpaTypoil Il peieHus y4eOHbIX U

MPAKTUYECKUX 3a/1a4 U JIJIsl HalTMCaHus pedepaToB 1O CTOMATOIOTHIECKON TEMATHKE.

3.MecTto qucuumnHbl B ctpykrype OITOIT



3. l.Jucuunmmna «@usmka» peanusyercs B 00s13arenbHoi yactu yue6Horo miana b1.0. 08
noarotoBku 1o crnenuanbHocTd 31.05.03 Cromartosorust  o4yHOM (opmbl 00y4eHUSI.
JlucuumuimHa u3y4daeTcsi Ha IEpBOM Kypce B IIEPBOM CEMECTPE.

3.2. OcBoeHue 3TON AUCHMILTUHBI 0a3upyeTcs Ha 3HAHUU KypcoB (PU3MKH, MaTEMaTUKH U MHPOPMATHKH,
M3y4aeMbIX B CpeJIHEH IIKOJIE.

®usuka
3HaTh: 3aKOHBI QyHAAMEHTAIBHONU (PU3UKH.
YMeTh: MpUMEHSTh OTyYeHHbIC 3HaHUA B 1a00paTOpHOM mpakTukyMme. HaBbiku

{10 pCHICHUTIO SKCIIEPUMEHTAIIbHBIX (1)I/ISI/I‘~IGCKI/IX 3aaad.

Marematrka u nHGOpMaTHUKa
3HaHUS: TEOPETUIECKUX OCHOB MAaT€MaTUKH U WH()OPMATUKH.
YMeHus: NpUMEHSATh 3HaHUS IPU 00pabOTKE IKCIEPUMEHTAIbHBIX TAHHBIX.

HaBbiku: 1o OIleHKE a0COTIOTHBIX U OTHOCUTEIIBHBIX IMTOTPEITHOCTEH.

4. TpeOoBaHusl K pe3yJibTaTaM 0CBOEHMSI JUCUMILIUHBI (KOMIIETEHIIMHA 00y4YaK01Ierocs,

(opMupyembie B pe3yibTaTe 0CBOCHHS AUCHHILIUHBI (MOTYJIsI)

B pesynomame usyuenus oucyuniunvl 00y4arowuiics 00axcen 001adams Ciedyiouumu
KOMnemeHyusamu (pe3yibmamamit 0C80eHus. obpazosamenvhol npocpammsl):  Koowl
komnemenyuti  CodeporcanHue KOMnemeHyuu

Cnoco0eH MCII0/Ib30BaTh OCHOBHbIE (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IG, MaT€MaTUu4YCCKUC

OIIK-8 U €CTECTBEHHO-HAYYHbIE MIOHATUS U METObI IIPU PELIEHUHU NPOo(pecCHOHATbHRIX
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Koowvl komnemenyuii

IInanupyemvie pe3ynomamsi 00y4eHuss, Coomgemcmayouue opmupyemvim

orior1

xomnemernyusim OIIOIT

3name

Ymemsw

Braoemo

OIIK-8 3HaTh: OCHOBHEI
OCHOBHBIE (pr3HUKO- 060

MCOUILIMHCKHX
OCHOBH

HayH

XUMHNYECKUX, IIOHATUA U M

HWHBIX PCIICHUN TTOHATHA
CCTCCTBCHHOHAYYHBIX

MOHSTUH U METOJOB IIPU

pelIeHNH 3aKOHbI (PU3UKU

3HaYeHUN PU3NYECKUX

JICKaIue

npuOOpoOB U MpOTEKA

h
7

SIJ_ICHI/IH JaHHBIX HCIIO

CTO/bI ITPU €CTCCTBECHHO

[ METOJbI IIPXU ITOHATHAM

YMeTh: UCII0JIL30BaTh

BIX (PU3HKO - €CTECTBEH

PO ECCHOHATIBHBIX

3aJ1a4; OCHOBHBIE

MCTOJUKAMU U3MCEP

3aKOHOMEPHOCTH,
3 OCHOBE

HaBH]
DIIINX B amnral

BJ'Ia,Z[eTLI METOJIMKOM I'OTOB
Ib30BAHHUIO MAaTEMATHYCCKHU

IOHAYYHBIC MATCMATUYCCKUC

Hay4YHbIC UHBIMU €CTCCTBCHH

I 1 METOZAaMU IIpU
pelmeHnmn

npoeccHOHATBHBIX 3a1au.

eHHS Ipo(ecCuOHaTbHBIX 3

AdMU IIPAKTUYCCKOTO IIPOoIL

paTypBI IPH (PU3UUECKOM

OCTh K (I)I/I3I/IKO-XI/IMI/I‘leCKI/IC u
€ XUMHUYCCKHUEC U PaA3JIMIHBIX

¢ pU3UKO- MaTEeMaTUIECKUMHU U

OHAYYHBIMU MAaTCMATHYCCKUX U

perieHuu mpoQeCcCHOHATIBHBIX|

3a/1ay;

anad GU3nIeCcKUe SIBICHUS U

BCINYUH,

tCCOB, HCIIOJIb30BaHMA

OpraHnu3Mce 4CJIOBCKaA,




aHaJIM3€ BEIECTB; (U3MUECKHUE OCHOBBI METO/IMKOH OIeHKH (YyHKIIMOHHPOBAHHUS
MTOTPEIHOCTEN U3MEPEHUMN; MEIUIIMHCKON METOJaMU  KOJIOPUMETPUH, anmnaparypsl,
HOJIIPUMETPUH, YCTPOMCTBO U CeKTpodoTOMETpUH U Ha3HA4YCHHE

pedpakToMeTpun;  MEIUIIMHCKOM HaBbIKAaMHM PabOTHl ¢  ammaparypbl; GU3UKO-  OMOJIOTMYECKUMHU U
XUMHYECKYIO CYITHOCTh MOJISPU3ALMOHHBIMH IPOLIECCOB,

MHUKPOCKOIIaMH; HaBBIKAMH TPOUCXOSIIUX B UHTEPIpPETaluN PACCUUTaAHHbBIX AKHBOM
OpraHu3Me Ha 3HA4YEeHU I MOJIEKYJISIPHOM, TEPMOJIMHAMUYECKNX (YHKIUN
KJIETOYHOM, TKAaHEBOM U C LI€JIbIO MPOTHO3UPOBAHUSl OPIaHHOM YPOBHSIX. BO3MOXHOCTH

OCYHICCTBJICHUA W HAITPABJICHUEC IIPOTCKAHHUA XHUMHWYCCKHUX H OMOJOTrHYECKUX IMPOLECCOB.

[pu npoBeieHNM y4eOHBIX 3aHATHI 00eCIIeYMBACTCS Pa3BUTHE Y 00yUYarOIINXCS HABBIKOB
KOMaHHOW paboThl, MeXIIMYHOCTHON KOMMYHUKAIIUH, IPHHATHUS PEIICHUH, THIEPCKAX KAYeCTB
(BKITIOYAs! PU HEOOXOAMMOCTH IPOBEICHNE HHTEPAKTHBHBIX JICKIIUN, TPYIITOBBIX JUCKYCCHH,
POJIEBBIX UTP, TPEHUHTOB, aHAJIN3 CUTYAIM U UMUTAIIMOHHBIX MOJICJICH, TIPEToIaBaHue JUCIIUILTHH
(Monmyneit) B popme KypcoB, COCTaBICHHBIX HA OCHOBE PE3yJIbTaTOB HAYYHBIX UCCIICIOBAHHI, B TOM
YHCIIe C YIETOM PErHOHATIBHBIX 0COOEHHOCTEH TPO(eCCHOHATBHON AeSITETFHOCTH BBIITYCKHHKOB U

norpeOHOCTeH paboTonaTenei).

B pe3ynbrare ocBo€HHE MUCHUILIUHBI CTYICHT JOJKEH:
3HATh.

- B CTpyKType Kypca «®Dusmkay, colepkaHue OCHOBHBIX BOIPOCOB COOTBETCTBYIOIMX pa3/eiioB
Kypca;
- si3bIKa Kypca «Dusukay, T.e. 3HaHUS PU3NUECKUX TOHATUH 1 (HOPMYITHUPOBOK 3aKOHOB;

- OCHOBHBEIX ITOJIOKSHUH B rpaHul MPUMCHUMOCTHU CYIICCTBYIOIIHUX (bl/IBI/I‘IeCKI/IX TeOpHﬁ;

- COACPpKaHUA U MATEMATUUICCKOT O OT06pa)KeHI/ISI OCHOBHBIX 3aKOHOB,;

YMeTh:

- CTaBHTH 11T, 337]a91 U OTPEICISATH METOIBI H3YICHUS KaXI0T0 pa3jiena Kypca « GU3UKN» U BCETO
MpeMETA B LIEJIOM.

- O0OnanaTh LIETOCTHOM cucTeMOW 3HaHUM, (OPMHUPYIOMIKUX (QUINYECKYIO KapTHHY OKPYKalOILEro
Mupa.

- ®opmupoBaTh (PU3MUECKHE 3aKOHBI M TEOPUU C MPUMEHEHHEM aJIeKBaTHOIO MaTeMaTH4ecKOTo
amnrmapara, KOJIMYECTBEHHOI'O0 OMUCAHUs CBOWCTB MOJICIbHBIX CUCTEM;.



- Ctpouth (u3MYecKue MOJETH M pellaTh KOHKPETHBIC 3a7ayd 33JaHHOW CTENEHU CIIOKHOCTH. -
[TocnenoBarenbHO M3IaraTh W3y4E€HHBIH Marepual, ABUrasChb IPU 3TOM OT PACCMOTpeHUs Ooiee
IPOCTHIX (GOPM, ABIKEHUS MaTEPUU K 00JIee CIONKHBIM.

- CaMOCTOSITEIBHO CTAaBUTh LIE€AM JESITENbHOCTH M IIJIAHUPOBATH CIOCOOBI HX JOCTHIXKEHHS -
Hayuyutbcs 1u1aHuMpoBaTb M yMETb IPOBEPSITh OJKCIEPUMEHT, AHAIU3UPOBATH I10JIy4acMble
SKCIIEPUMEHTAIIbHBIE PE3YJILTATHI;

- I/I?;Mep?[TI) OHpCIIeJIeHHOﬁ TOYHOCTBIO  Pa3JIMYHBIC (1)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI, OIpCaACIATh
MOTrpCIIHOCTHU IIPU MIPAMBIX 1 KOCBCHHBIX U3MCPCHUAX.

Biaagern:

- HaBbikamu mpoBesneHus yueOHOTr0 M HAyYHOT'O SKCIIEPUMEHTA, TO MPEANoiaraeT 03HaKOMJIEHHE C
npudopaMu U METOJIAMU U3MEPEHHUIA;

- HaBbIikaMu camMOCTOSITENNHHOM pabOThI ¢ YICOHOU M, MTATEHTHOW M HAYYHOH JuTepaTypol; - Hayuno
MPaBWIBHO (POPMYIIMPOBATH U PEIIaTh MOCTABICHHBIE B MPAKTHKYME 33JIa4d KaK TEOPETHUECKOTO
TaK U MPAKTHYECKOr0 XapakTepa;.

- Hayuntbes u cobmronars TpeboBaHus 6e30macHON paboThl B (PU3HUECKOM MPAKTUKYME.



5.Conep:kanne U yueOHO-MeTOAUYECKAS KAPTA JMCHHUILINHBI

Homep
HeJean

HaumeHnoBanue TeM (BONPOCOB), H3y4YaeMbIX 110
JAHHOM JTUCHHUILINHE

3AHATHA

CamocrosiTeIbHas paﬁoTa CTYI€HTOB

JIP

Conepxxanue

Ya
CBI

®opmbl

KOHTPOJIs

KoimnuecTBoO
oaJ10B

min

max

o< = DT e - g
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OcCHOBBI MEXaHUKH TBEPAbIX TeJl,
sKkuaAKocTei U rasos. Kojedoanusa n
BOJIHBI. AKYCTHKA.

Tema 1. Kunemaruka MmareprajibHON
touku. [lepemenienue, CKOpOCTh,
ycKopeHue. TaHreHnuanbHoe U
HOpMaJbHOE yCKopeHus. KunemaTtuka
JIBUKEHUS 110 KPUBOJIMHENHOMN TPaeKTOPUHU.
JIBMKEHUE 110 OKPYKHOCTHU. YTJI0Bas
CKOPOCTb U yIJIOBOE YCKOPEHHUE U UX CBS3b
C JIMHEWHBIMU XapAKTEPUCTUKAMHU
JIBHOKCHUS.

JIlnHamuka MaTepuaibHON TOUYKH.

B3anmopeiicTBre MaTepuanbHBIX TEI.

14

KunemaTtnka MarepuanbHON
touku. [lepemenienue, CKOpOCTb,
yckopeHue. TaHreHIuanbHOoe U
HOPMAJIbHOE YCKOPEHUS.
KunemaTtuka nBuxeHus 1no
KPUBOJIMHEUHOW TPACKTOPHH.
JIBU>KEHHE 110 OKPYKHOCTH.
VYroBasi CKOpOCTb U yIII0BOE
YCKOPEHHE U UX CBSI3b C
JUHEHHBIMU XapaKTepUCTUKaAMHU
JIBWXKeHUs. JlnHamuka
MAaTepUAIBHON TOYKHU.
B3anmopeiicTBue MaTepuanbHbIX
ten. HepunaibHbie U

Bompocer B
pyOexHOI
KOHTPOJIBH
oii paborte.
Pedepar.
YcTHBIN
ormpoc.

10

[1]
[2],
3],
[7],
[8]

12



I/IHepI_II/IaJ'IBHBIC 1 HCUHCPUHUAJIBHBIC

CUCTEMBbI KOOpAUHAT. 3akoHbl HploTOHA.

Macca. Cuna. YpaBHEHUs ABUKECHHUS.

CuJibl B KJIACCHYECKOW MEXAHMKE. 3aKOH

BCEMHPHOT'O TATOTCHUA. 3aKoHBI
COXpPaHCHHUA B MEXAHHKE.

MexaHHU4ecKHe CBOMCTBA TBCPABIX TCJI.

3akoHbI ynpyroit neopmaruu. 3aKoH

I'yka.

Tema 2. 'mpponnnamuka Bsi3kocTb.
CranuoHapHbIi MOTOK, TaMUHAPHOE U
TypOysieHTHOE TeueHusi. Dopmyra
Hprotona. ®opmymna Ilyaszeitns. Yucno
Peiinonpaca. Pabora 1 MOIITHOCTE
cepaua. Anmnapar HCKyCCTBEHHOTO
kpoBooOpamienus (AWK). Tewma 3.

Konebanus u BOJIHBL. AKyCTHKA.

lMapmonnueckue konebaHusl.
Juddepennnanbabie ypaBHEHUS

rapMOHHYECKUX KoJieOaHu. 3aTyxaroue

kosieOanus. J{uddepeHuanbHbie
ypaBHEHUS 3aTyXaIOIUX KOJIeOaHUH.
Brinyxxnennsie konebanus. Pesonanc.
MexaHn4ecKkrue BOJIHbL. Y paBHEHUE
BOJIHBL. DU3HUECKUE XapaKTePUCTUKU
3BYKOBOM BOJIHBI, HX CBSI3b C

(I)I/I3I/IOJ'IOI‘I/I‘IGCKI/IMI/I XapaKTCpUCTUKaMu

3BYKOBOT'O BOCHIPUATHUSA. Y IBTPA3BYK.

HEUHEPLHAIBHBIE CUCTEMBI
KoopauHat. 3akoHbl HproToHA.
Macca. Cuna. YpaBHeHUs
nBrokeHna. CHiIpl B KIIACCUYECKOH
MEXaHHKE. 3aKOH BCEMUPHOTO
TATOTEHUS. 3aKOHBI COXPaHEHUSI B
MEXaHHUKE.
3aTyxaromux KouebaHu.
BeiHyX1eHHbIE KOeOaHMsL.
Pe3onanc. ABTokose0aHusl.
CrnoxeHust TapMOHUYECKUX
konebanuii. Teopema Dypoe.
Mexannueckue BOJIHBI.
YpaBHEHHE  BOJIHBI.

[ToTok sHeprumn

BOJIHBL. Peonornyeckue
CBOMCTBA KpOBH.

DU3nYECKHE OCHOBBI
reMoJMHaMHuKu. Monenun
KpoBooOparienusi.  Pabora

Y MOIIHOCTh CepAlia.

Anmnapar HCKyCCTBEHHOTO
kpoBooOparmienus (ANK). 3Byk.
dusnyeckre XapakTepUCTUKH

3BYKOBO# BOJIHBI, HX CBSI3b C
(U3HOTOTUIECKUMHU




XapaKTECpUCTUKaMHU 3BYKOBOT'O
BOCIIpUATHA.




[IpuMeHeHue ynbTpa3sByka B MEIULIMHE.

Vaptpa3Byk. ICTOUHMKHY U
MPUEMHUKH YJIbTpPa3ByKa.
[Ipumenenune




yIbTpa3ByKa B (hapmaruu u
MEIUIUHE.




5,7

MouJiekyasipaas pusuka u
TepMoAMHAMHKA OCHOBHBIE ITOJIOKCHUS
MOJIEKYJIIPHOKHUHETHYECKON TEOPHH.
WneanpHplii ra3. OcHOBHbIE YPaBHEHHUS
MOJIEKYJIIPHO-KMHETHUECKOM

IlepBoe

TEOPHH
UCANBHOIO  rasa. Hayajuo
TepMoauHaMuk Paborta, coBepiiaemas
nacajaibHbIM ra3omM npu Pa3JIMIHBIX

npoueccax. V3MeHeHHe  BHYTpEHHEH
SHEPruu U TEIIOEMKOCTH HI€aIbHOTO ra3a
B Ppa3IMYHBIX IIpOLECCaX, YypaBHEHUE

Maiiepa. Bropoe Hauano TepMOANHAMUKHU.

1.5

MneanpHBI Ta3. OcHOBHEBIE
YpaBHeHus
MOJIEKYJIIPHOKHMHETUYECKOMU
TEOpUHU HACaJbHOr0 TIasa.
BHyTpeHHss 3HEPTHS UAEATBHOTO
raza v ueajJbHOTO KpUCTalIa.

Pacnipenenenne bonpumana.

Juddy3us B KUIKOCTIX.
Bsi3kocTh KuIKOCTEN. Y paBHEHUE

HeroToHna. 3aKkoH
I'arenallyaseisa. Peonmornueckue
CBOMCTBA OHMOIOTMYECKUX
JKUJIKOCTEM. IToBepxHOCTHOE

HaTsHKEHHUE KU IKOCTEH.

[ToBEpXHOCTHO-aKTUBHBIE
BemectBa (IIAB), mpumeHneHue
ITAB B papmanun.

PaGora, coBepiaemasi uaeanbHbIM
ra3oMm IIpH pa3IMyYHbIX IPOLECCAX.
M3MeHeHne BHYTPEHHEH 3HEPruu
U TEIUIOEMKOCTH UJICATBbHOTO ra3a
B Pa3IUYHBIX npoteccax,
ypaBHeHue Marepa.

TennoemkocTh U7eanbHOTO0
Kpucrawia. Bropoe Hayaso
TEPMOJIMHAMUKH.
TepMO)II/IHaMI/I‘IeCKaH BCPOATHOCTD

Bormpocs! B
pyOexHOU
KOHTPOJIBH
oif pabore.
Pedepar.
YcTHbIM
omnpoc 1o
nab. p.

10

[1]
[2],
3],
[7],
[8]




OHTponus

u

u

SHTPONUA.

TEILIOOOMEH.

TerumomacconepeHoc. Y paBHEHHE




maddy3nun,  TEIIONpPOBOTHOCTH,
Bs3KkocTH. [IpumeHenue B
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CTOMATOJIOTHYCCKHUX
TCXHOJIOTHUAX.

9 1 py6e:xxnas arrecranus 15

11 DJIEKTPUYECTBO | MarHeTH3M DJEeKTpOMarHuTHbIE KosieOaHus U Bonpocer B [1]
3 BOJIHBI . OCHOBHBIE IOJIOKECHHUS pybexHoit 2],

JIEKTPOIMHAMHKA. Teopun MaxkcBenna. YpaBHeHHe KE’HTpgm’H [3],

DNEKTPUUECKOE U MarHUTHOE TOJIS. 3JIEKTPOMAarHuTHOU BOMNHBI. [ToTOK 1(;12 q)Zia(;.Te' [71,
DNEeKTpUYECKUI JUIOJb U €ro MOJIE. SHEprin 1 VHHTCHCHBHOCTB VYcTHBIN [8]
DNEeKTPUUECKUI AUIOIb B OJHOPOIHOM U SMCKTPOMATHHTHON BOJTHEI. ompoc.
HEOTHOPOJHOM DJIEKTPUUYECKOM I10JIE. Illxana SMEKTPOMATHHTHBIX BOJH.
TokoBbIll nunoib. IlocToAHABIN ABIKEHNS 3aPXKEHHBIX HaCTHLL B
3JIEKTPUYECKU TOK. DU3NUECKHE OCHOBBI SHICKTPUACCKOM M MATHHTHBIX
rajgbBaHU3AIUHU U dJIeKTpodopesa. 15 nonsx. Cuna Jloperna.
IIepemenHsIit TOK. Llens nepemMeHHOr0O ' 12 | @usMyeckne  OCHOBBI ~ Macc- 5)

TOKA C AKTUBHBIM U €MKOCTHBIM
comnpoTuBiIeHusAMH. ViMnienanc TkaHen
OpraHusMa.

BosneiicTBue Ha 6uosiornyeckrue TKaHu
TOKaMH ¥ 3JIEKTPOMArHUTHBIMH TIOJISIMA
BBICOKOM 4acTOTHI ((pusmdeckoe
000CHOBaHKE BBICOKOYACTOTHOM
3JIEKTPOTEPAIINH, HIEKTPOXUPYPIHUH,
JIMATEPMOKOATYJISIIH, UHIYKTOTEPMUH,
VYBY, IMB, CMB u KBY — tepanun).

criektpoMmeTpun. BosaeiicTBue Ha
Ouosiornyeckue TKaHU TOKaMH M
3JEKTPOMarHUTHBIMU MOJIAMU
BBICOKOM 4acToThl ((uznueckoe
000CHOBaHHE BBICOKOYACTOTHOMN
3JIEKTPOTEpaInH,
AIEKTPOXUPYPIHH,
JMaTepMOKOAryJISLNN,
nHaykrorepmun, YBY, JMB,
CMB u KBY — tepanun).
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OCHOBbI MEIMUMHCKON 3JIEKTPOHUKH.
OCHOBHEIE HOHATHUSA MEIUITNHCKOU
91eKTpoHUKU. (OCOOCHHOCTH CHTHAJIOB,
00pabaThrIBaeMbIX MEIUIUHCKON
anmapatypoii. CmocoOsl  obecriedeHust
0e30macHOCTU MpU paboTe C IIEKTPOHHOMN
MEIUIUHCKON annaparypoil. HanexxHocts
MEIUIMHCKOW — amnmaparypbl. (OCHOBHBIE
XapaKTEPUCTUKUA HMMIYJIbCHBIX CHUTHAJIOB,
MPUMEHSEMBIX B HU3KOYaCTOTHBIX
MEIUIMHCKUX alllapaTax.

OcCHOBHbIE TOHATHUSL MEIUIIUHCKOU
37eKTpoHUKU. OCOOEHHOCTH
CHTHAJIOB, 00pabaThIBaeMbIX
MEJIUIIMHCKOM arnmnapaTypou.
Crioco0b1 obecnieueHust
0e30macHOCTH MPpHU PaboTe C
3JIEKTPOHHOW MEAUIUHCKON
anmaparypoil. Hagexnocts
MEJIUIIMHCKON anmapaTrypsl.
OcHOBHBIE XapaKTePUCTUKU
HMITYJIbCHBIX CUTHAJIOB,
MIPUMEHSIEMbIX B HU3KOYaCTOTHBIX
MEIUIIMHCKUX aIllapaTax.

Pedepar

[1]
[2],
3],
[7],
[8]
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13

Onrtuyeckne siBJIEHUs.

['eomeTpuueckas ontuka. SABienue
IIOJIHOTO BHYTPEHHETO OTPAKEHUS CBETA.
OnTuueckas cucrema riasa. OnTuyecKkui
MHUKPOCKOII ¥ CIIEUATIbHbIE METO/IbI
ONTUYECKON MUKPOCKONHHU (MaciisiHas
UMMepCHs, TEMHOE 1oJe, (pa3oBbIit
KoHTpacT). Pedpakromerpus. Bonokonnas
onTuka. BoaHoBas onTuka.
Wntepdepennms. Audpaxius.
Hudpakuronnas pemerka. Paspemaromias
CMOCOOHOCTH ONTHYECKUX IMPUOOPOB.
Honspuzanus. CriocoObl noydeHus
HOJIIPU30BAaHHOIO CBETA.

[TonstpusannoHHas MUKPOCKOIIHUS.
OnTuueckast akTUBHOCTb. [lomsipumerpust.
B3anMoeiicTBHE CBETa ¢ BEILIECTBOM.

Paccesnue cBera. Iloriomenue cpera.

18

BomnoBas onTuka.
WNuTepdepenus creta u
mudpakius CBeTa.
WnTepdepomerpsil.
JudpakioHHas peleTKa.
INonmorpadwus. [Tonspu3zanus
ceera. [lonapumerpus.
[Ipumenenue B papmarum.
[lornomienue u paccessHUE CBETA.
Pedpakromerpus. [lpumenenue
OIITHYCCKUX METOJIOB B
CTOMATOJIOTUH U (hapMaIvu.

M3nyuenne wu MOIJIOIIEHUE
BHeKTpOMaF HUTHBIX BOJIH
aTOMaMH M MOJIEKYJIaMH.

Bomnpocs! B
pyOexxHOH
KOHTPOJIBH
oif pabore.
Pedepar.
YcTHbII
ompoc.

1o

3akoH byrepa-Jlambepra-bepa.
OnTuyeckas MIOTHOCTD.

21



15,17

KBanToBasi, aToMHas U siiepHasi pu3uKa.

Tema 1. KBanToBas ¢usuka. TemnmnoBoe
U3JIyYEHHE TEJl, €r0 XapaKTePUCTUKH.
3aKOHBI TEMJIOBOTO U3ITy4YEHHUS.
VYabTpaduoneroBoe u3nydeHue.

HNudpakpacHoe uzinydeHue.
[IpumeHeHne TemI0BOro U3IyUYEHHs B

dbapmaruu U MeIUIIHE.

DNEKTPOHHBIC YHEPTETHICCKAE YPOBHU
aTOMOB M MOJIeKyJl. ONTUYECKUE CIIEKTPhI
aTOMOB M MoJjieKyJl. CrekTpodoToMepHs.
JIromuHecnennus. 3akon Ctokca mis
¢doromomuHecieHInU. CreKTpsl
doromomuHecieHIny. JIFOMIUHECTIEHTHAS
MUKpOCKOMUsL. JIa3ephl U UX MPUMCHEHHE
B MCIMIUHE.

Tema 2. MoHU3UPVIOIIEE U3IVUEHHE.

PentrenoBckoe uznydyeHue.
Pentrenosckas TpyOka. Bzaumoneiicteue
PEHTT€HOBCKOT'O U3JIYYEHHUS C BEIIECTBOM,
duznYecKue OCHOBBI IPUMEHEHHUS B
MemuiHe. PagnoakTHBHOCTE. 3aKOH
PaaMOaKTUBHOIO pacnajia.

BzaumogpeiicTBue o, B, y-u3mydeHus ¢
BELIECTBOM.

CriekTpasIbHBIN aHAIU3.
[IpumeHeHne B MeIUMLIMHE.

Pannocnexrpockonusi.

ONEeKTPOHHBIM NapaMarHUTHBIN
pesonanc. Cnektpsl OIIP, ux
CBA3b CO CBOMCTBAaMH BEILECTBA.
SnepHbI MarHUTHBIA PE30HAHC.
Cnektpel SIMP, ux cBsa3p co
CBOMCTBAMH BEILECTBA.
VYerpaduoneroBoe H3ITydYeHHE.

Wndpaxpacuoe U3JIy4YeHHE.
[Ipumenenue TEIIOBOTO
HU3JTy4YCHHA B MEOUITUHE.
Pentrenosckoe U3IIy4YCHHUE.
TopmosHnoe PEHTIE€HOBCKOE
U3JIyYEHHUE.
XapakTepucTu4ecKoe

PEHTI€HOBCKOE U3TyUeHUE,
XapaKTEPUCTUUECKUE CTIEKTPHI.
PeHTreHOCTpYKTYpHBIN aHAIHU3.
PannoakrtuBHOCTh. OCHOBHOM

3dKOH paarOaKTUBHOI'O paciiaaa.

AKTUBHOCTb PaIMOAKTUBHBIX
[IpernapaToB.

MeueHHbIE aTOMBI, UX
MpUMEHEHUE B papMarvii 1
MeaunuHe. Jlozumerpus

Bomnpocs! B
pyOexxHOH

KOHTPOIIBH
oii pabore.

Pedepar.
YcrHBIN

orpoc.

[1]
[2],
3],
[7],
[8]
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MOHU3UPYIOIIUX U3Ty4YCHHUN.
JlelicTBME NOHU3UPYIOIIUX

23



MexaHu3MBbl ASHCTBUS HOHUBHUPYIOIIUX

I/ISJ'IyquI/Iﬁ Ha OpraHu3M YCJIOBCKaA.

Jlo3uMeTpusi HOHU3UPYIOLIETO U3JIyYCHHUS.

24



HOFHOH.[CHH&H, OKCIIO3MITMOHHAaA 1

SDKBUBAJIEHTHAS H03bl. MOIIHOCTH JO35I.

Pagnanuonnslii Gon. 3ammra oT

HMOHU3UPYIOIIETo U3nyyeHus. Puznueckue
OCHOBBI HHTPOCKOIIUU: PEHTT€HOBCKAas

KOMITbIOTEpHAsT TOMOTpadus,

MarHUTOpe30HaHCHast ToMorpadus,
MO3UTPOH-IMHUCCUOHHASI TOMOTpadusl.

U3JIy4YEHUN Ha BEIECTBO U
opranusM. MeTobl perucTpannuu
MOHU3UPYIOIUX U3JIy4EHUH.
Jlo3umeTpsl. 3ammra oT
MOHU3UPYIOIUX U3JIy4ECHUH.
DneMEeHThl KBaHTOBOW MEXaHHUKH.
VYpasuenue lllpenunrepa.
KBaHTOBO-MEXaHNYECKAs MOAECIIb
atoMa. CrexTpsl U3Iy4eHus U
MOTJIOLEHUSI aTOMOB M MOJIEKYI.
JIroMuHecHeHIus. 3aKoH
JoMUHecueHuu. Jlasepsl.
CBOICTBO J1a3€pHOTO U3ITyYEHUS.

HpI/IMCHeHI/Ie JIa3€pOB B MCJUIIUHC.

DU3NYECKHE OCHOBBI
MHTPOCKOIHUU: PEHTI€HOBCKAs
KOMIIBIOTEpHast ToMorpadus,
MarHMUTOpe30HaHCHasi ToMorpadus,
MTO3UTPOHIMUCCUOHHAS
ToMorpadus.

18

2 pyOekHasi aTTecTalus

15

UTOIroO

12

54

15

70
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Tabnuua 5.1

I[Ipumeuanusi: — Bce Buabl yaeOHOM pabOThl MOTYT MPOBOIUTHCS AUCTAHIIMOHHO Ha OCHOBAHUH JIOKATHHBIX HOPMATHBHBIX aKTOB. —
B nensx peanuzanuy WHIUBHIYATHHOTO T01X0/1a K 00YYEHHUIO CTYJEHTOB, OCYIIECTBIISIONINX YUeOHBIM MPOIIECC TT0 HHANBUIY ATHON
TPACKTOPHH B paMKax WHAWBHIyaJLHOTO pabdoyero IUTaHa, W3yYeHHWE MAHHOW JUCHUIUIMHBI MOXET OCYIIECTBISTHCS depes
WHIUBHIYATbHBIC KOHCYJIBTAIIMU TPEIOIaBaTes sl OYHO, B YaChl KOHCYJIBTAIIMH, 11O AJIEKTPOHHOW MOYTE, a TAKXKE C MCIIOJIb30BAHUEM
Webex, mnardopmsl quctanimonHoro ooyuenus Moodle, nuunsiii kabuner cryaeHTa Ha caiite COI'Y, npyrux snemento DMOC

corvy.
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5.1 Pa3enibl AUCHUIIUHBI, BUJbI Y4eOHOH paGoThl U (pOPMBI TeKYIEr0 KOHTPOJIS:

n/ | Ne HaumenoBanue Buner yuebnoit padorsl (B AH) |OueHnounsie
No |ceme | pasiena cpercTBa
CTha | AMCLUTLTHIE a | g KIT | C |CPC |9 |Bcero
3

3 1 {OcHoBBI 3 | 14 1 24
MEXAHHKIA TECTUPOBAHUE,
Konebanus u pedeparsr,
BOTHEL YCTHBIH ONpoc 1o

nab. p.
AKycTuKa.
4 1 MonekyngpHas TECTHPOBAHUE,
pusrka u 6 ] 1 13 pe(l)epé\l'TBI,
TepmoauHamuka | 1,9 YCTHBIM OMPOC ITO
nab. p.

5 1
DIIEKTPUUYECTBO
u TECTUPOBAHUE,

MarfeTus| 15 (12 ol 1 16 pedeparsl,
M ’ YCTHBII OMPOC IO
nab. p.
DIeKTpOoAMHAMU
Ka

6 1 OcHOBBI TECTUPOBAHHUE,
MEAULIMHCKON pedeparsl,
AIEKTPOHUKHU 0.5 3 YCTHBII OTPOC TIO

nao. p.

7 1 Onrtuueckue TECTUPOBAHUE,
SIBJICHUS pedepartsl,

3 118 . 1 25 YCTHBIH OIPOC 10
nab. p.

8 1 | KBanToBas, TECTUPOBAHUE,
aToOMHas u 4 . 15 18 pedepartsl,
snepHast pusuka |3 ’ YCTHBIH OTIPOC IO

nao. p.
HUTOTO 12 | 54 - | -] 15 | 36 | 108




5.2. Pacnpenenenue Jiekuuii mo cemecTpam:

/Ne |HanMmeHoBaHME TeM JIeKIAI O60wveMm B AY
Cemectp 1
1. OcHoBbl Mexanuku. KoneOaHnus 1 BoJHBL. AKyCTHKA 3
2. MounekynsipHas (GpU3MKa U TEPMOJMHAMHKA 15
3. DJIEKTPUUECTBO U MAarHETU3M DJIEKTPOIMHAMHKA 1,5
4. (OCHOBBI MEAUIIMHCKOMN AJIEKTPOHUKHU
5. OnTuveckue sBIeHUs 3
6. KBanToBast, aTOMHas U siiepHas Hu3nKa 3
NTOI'O (Bcero - AY) 12
5.3. Pacnpenenenue J1abopaTOpHbIX NPAKTHKYMOB 110 ceMecTpaM:
n/Ne | HaumenoBanue 1ab0opaTOpHBIX MPAKTUKYMOB O6pem B AY
Cemectp 1
1. | BBoanoe 3ansitue. Teopus ommoox. 2
2. | 3MepeHne JNHMHEWHBIX pPa3MEpPOB TeJl INTAaHTECHIMPKYJIEM |
MuKpomeTpoM. Ompeienenne mIOTHOCTH BEILECTB. 4
3 | Onpenenenue yaeabHON yaapHOUH BA3KOCTH 2
4. | TIpoBepka OCHOBHOTO YpaBHEHUS TUHAMUKH BPaIIaTEeIbHOTO
JIBUKCHHSL. 2
5 | Onpenenenue yCKOpEHHUS 3€MHOrO MOJIS TSITOTEHHS METOJ0M
MaTeMaTHYECKOTO MasTHHUKA. 2
6 | OnpeneneHue CKOPOCTH 3ByKa METOJIOM CTOSTYMX 3BYKOBBIX
BOJIH 2
7 Omnpenenenue kodduimenta BI3kocTu MeTo1oM CTOKca. 2
8 | OmpeneneHue BIAXXHOCTH BO3IyXa IICUXPOMETPOM AcCMaHa 2
9 | Onpenenenue koddduleHTa TUHEHHOTO paCHIMPEHHs TBEPABIX
TeNl. 2
10 | Ompenenenue eMKOCTH KOHJIEHCATOPA MEPEMEHHBIM TOKOM 2
11 | Ompenenenue CONPOTUBIIEHUS TalIbBAHOMETPA. 2
12 | Omnpenenenne HaNPsHKEHHOCTA MarHUTHOTO TIOJISI HA OCH
KaTyIIKH. 4
13 | Onpenenenune DJIC MeTo0M KOMIIEHCAIIUU U TEMITEPATyPhI TTeYH 4




14 | OnpeneneHue AJIWHBI CBETOBOM BOJHBI C HCIOJIb30BaHUEM
T(PPaKIIMOHHON PELIETKH. 2
15 | Onpenenenre KOHIIEHTPAIUU BEIIECTBA KOJIOPHUMETPUUECKUM A
METOJIOM
16 |Omnpenenenue MoKazarensi  MPeJIOMIICHHS
pedpaKTOMETPHIESCKUM METOJIOM 4
17 | Onpenenenue KOHIIEHTPaLUH1 BEIEeCTBA B
pacTBOpE MOISIPUMETPOM 4
18 |Omnpenenenue TEeMIIepaTypbl pacKaJeHHO’
CIIUPAIHA ONITUYECKUM MUPOMETPOM 4
19 |Onpenenenue pazMepoB SPUTPOITUTOB KPOBH 4
NTOT'O 54

6.00pa3oBaTe/bHBIC TEXHOJIOTHH

Jlexumu, neKuun-0ecebl, MPaKTUIECKUE 3aHATHS (JJTabopaTOpHBIE pabOTHI), CAMOCTOSTEIbHAS
paboTa CTy/IeHTOB.
Hcnonb3yloTcsi MHTEpaKTUBHBIE METOJbl OOy4YeHMs: TBOpYECKHE 3a/aHusi, pa3paboTka
IIPOEKTOB, UCCIIET0BATEIbCKUI METO1 00YUEeHHUsI, KPYTIIbIE€ CTOJIbI, IUCITYThl, CEMUHAPHI.

TpannunoHHbIE JeKIMH M IPAKTHYECKHE (CeMHUHAPCKHeE) 3aHATHSA B (hopme C
HCIOJIb30BAHNEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHH.

Jlekuus-auaaor — COACPIKAHUEC TTOAACTCA YEPE3 CEPHUIO BOIIPOCOB, HA KOTOPBIC CTYACHT
AOJDKCH OTBCYATh HETTOCPECACTBCHHO B XO/I€ JICKIIUU.

OnnaiiH-ceMMHAp — Pa3sHOBUJHOCTb BeO-KOH(EpeHLnH, NMPOBEJCHUE OHJIAH-BCTpeY
WU TIpe3eHTanuil yepe3 VHTepHET B peXUMe peanbHOro BpeMeHu. Kaxaplii U3 y4acTHUKOB
HAaXOJUTCS y CBOETO KOMIIbIOTEpA (CPEACTBA CBSI3U), a CBSI3b MEXAYy HUMH MOJIEP)KUBACTCS
yepe3 MIHTepHET OCPEICTBOM 3arpy’kaeMoro IpUIIOKEHNUs, yCTaHOBIEHHOIO HAa KOMIIBIOTEPE
KaXJI0T0 yuacTHuka (Zoom, Meet, Skype u ap.)

Bupneoxondepenuuss — ceanc BuacokoHdpepenicsszu (BKC) — sto Ttexnonorus
WHTEPAKTUBHOTO B3aMMOJACHUCTBHUS IBYX U 00Jiee yUaCTHUKOB 00pa30BaTEIbHOIO MpoIiecca st
oOMeHa nH(popMaIUel B peaIbHOM PEKUME BPEMEHH.

BI/I}IeO-J'leKIII/Iﬂ — CHATad Ha KaMCpy COKpallCHHad JICKOUdA, JOIOJHCHHAA
(1)0T01" pa(bI/ISIMI/I " CXEMaMH, HJUTIOCTPpUPYIOIas HO,HaBaeMBIﬁ B JICKIIUH MaTCcpural.

TexHo0THA JJIEKTPOHHOTO O00y4YeHHUs (peaau3yeTcs NpU TOMOIIN AIICKTPOHHON
oOpasoBarenbHOi cpeapl COI'Y mnpu ucnonp3zoBanuu pecypcoB ObC, mpu mnpoBeaeHuu
ABTOMATU3UPOBAHHOI'O TCCTUPOBAHUA U T. ,Z[.).



HpI/I JUCTaHIIMOHHOM O6y‘leHI/II/I aHaJI0TOM J'Ia60paTOpHOF 0 3aHATHUA ABJIICTCS BUPTYyaAJIbHAA

nabopaTtopHas padora.

BupryanbHble 1a0opaTopHbie padoThl — 3TO KOMIIBIOTEPHBIE TPOrPAMMBI, [103BOJISIFOIINE

BBIITOJIHATH S9KCIICPUMCHTHBI U ITOJIY4YaTh PE3YyJIbTAThI oe3 HEMMOCPCACTBCHHOT'O UCIIOJIL30BaAHUA

peanbHbIX J1a00pPaTOPHBIX YCTAHOBOK U pUOOpOB. Takke 1moja BUPTyaTbHBIMU

na0opaTOpHBIMU paboTaMM MO/Ipa3yMeBaIOT pabOThl, KOTOPbIE IPOBOJAATCS yIaIEHHO WM Ha

JIOMY TIPY TIOMOIIIM CIIEUANBbHBIX Ta00PaTOPHBIX KOMIUIEKTOB.

Ne/nt Tema Bun KosmmuectBo | AkTuBHbIe popMbl| MHTEpaKTHBHBIE
3AHATHS aacos dopmbI

1 | Teopus ommnooOK, Jlabopato 2 PaGora B rpynmax, 3aHATHSA B
HEMOCPEACTBEHHBIE U pHas oA pyKOBOACTBOM IMaJIOTOBOM
KOCBEHHBIE U3MEpEHUs. | paboTa peroaaBaTeIIs. peKUME

2 | 3mepeHne TMHEHHBIX Jlabopato 4 [IpoBenenue Huckyccus,
pa3MepoB Te pHas IIOUCKOBOTO obcyxeHue,
LITAaHT€HIUPKYJIEM U pabota (duznyecKoro CTOJIKHOBEHHE
MHKPOMCTPOM. JKCIIEPUMEHTA Pa3IMYHBIX TOYEK
Ornpenenenue 3peHus, O3UIHI
TJIOTHOCTH TBEPABIX TEI.

3 | Onpeneneane ynenbHOH JlaGoparo 2 [IpoBeneHme TpYIIIOBast 3alnuTa
YAApHOH BA3KOCTH pHas ITOMCKOBOTO pe3yILTaTOB

pabota (U3HYECKOTO OKCICPUMEHTA
JKCIIEPUMEHTA

4 | UccnenoBanue Jlabopato 2 [IpoBenenue Huckycewus,
OCHOBHOTO 3aKOHa pHas MIOUCKOBOTO obcyxenue,
BpaIlaTeIbHOTO pabota buznueckoro CTOJIKHOBEHHE
JIBUKCHHSI TBEPAOTO IKCIIEpUMEHTA DPasIIMUHBIX TOUEK
TeJa Ha MasTHUKE e
Obepbera. Hcnons3oBanue
KOMHBI’OTepHOC MyJ'IBTPIMeI[PIfIHBIX
MOZCIUPOBaHHC. TEXHOJIOTHA.
«JIBMKEeHHE T10
OKPYKHOCTH»

5 | Onpenenenne Jlabopato 2 [IpoBenenue Huckyceus,
kod¢dunrenTta pHas MTOMCKOBOI'O obcyxIeHHe,
BHYTPEHHEIO TPEHUS paboTta buznyecKoro CTOJIKHOBEHHE
metronoM CTokca. 3KCIEpPUMEHTA Pa3INYHBIX TOYEK

3peHUs], MO3ULIUN




6 | Onpenencuue Jlaboparo [TpoBeneHme Jluckyccwus,
YCKOPEHUs 3eMHOT'O pHast MOMCKOBOTO o0Cyx/ieHue,
T0JIS TATOTEHUS paboTta buznyeckoro CTOJIKHOBEHHE
MCTOIOM 9KCIIEpHUMEHTa PasIMYHbIX TOYEK
MaTeMaTH4eCKOro 3peHMUsL, O3ULHH
MasiTHUKA.

7 | Onpenenenne ckopoctu | Jlaboparo IIpoBencnue Huckyccus,
3ByKa METO/IOM CTOSIYMX | pHas IIOUCKOBOTO o0cyxIeHue,
3BYKOBBIX BOJIH pabota buznyeckoro CTOJIKHOBEHHE

IKCTIIEpUMEHTA Pa3IMYHBIX TOUYEK
3pCHU, ITO3UITUU

8 | Ompenencuue Jlabopato [TpoBenenue
koa¢durenTa pHas MTOMCKOBOI'O
JMHEWHOTO pacIIMpeHus | pabdora du3nveckoro
TBEP/BIX TEJL. JKCIIEPUMEHTA

9 | Onpenenenue Jlaboparo IIpoBencuue Huckyccus,
BIIQYKHOCTH BO3/yXa MpH | pHAas IIOUCKOBOTO o0cyxIeHue,
TTOMOIIIA TICUXPOMETpa U | paboTta buznyeckoro CTOJIKHOBEHHE
MICUXPOMETPUYECKOTO IKCIEPUMEHTA Pa3THUHBIX TOYEK
TUrpoMeTpa. 3peHHs, MO3UIIUIA
Kommxroeproe Hcnonb3oBanue
MOﬂeanOBaHHe: MyJ'IBTPIMeI[PIfIHBIX
«Hcnapenue u TeXHOIOL YL
KOHJICHCAIIUSD).

10 | U3mepenue  emxoctu | Jlabopato [IpoBenenue Huckyccus,
KOHJ/IEHCATOpa METOJIOM | pHas MIOUCKOBOTO o0CyKIeHHe,
Mocta CoTTH. paboTta buznyecKoro CTOJIKHOBEHHE

JKCIIEpUMEHTA PA3IMYHBIX TOYEK
3pCHU, TO3UINU

11 | Onpenenenue Jlabopato [IpoBeneHue Huckyceus,
HaMPsKEHHOCTH pHas MIOUCKOBOTO 00Cy kK I€eHue,
MarHuTHOTO TIOJIsI Ha OCH | paboTa buznyeckoro CTOJIKHOBEHHE
KaTylIKH. HKCIIEPUMEHTA Pa3IUYHBIX TOYCK

3pCHU, TO3UITNU

12 | Onpenenenue JIabopaTo ITpoBenenue HAuckycens,
BHYTPEHHETO pHas MOMCKOBOT'O o0cyxenue,
COIIPOTHBIICHUS pabora ¢du3nveckoro CTOJIKHOBEHHE
rajlbBaHOMETpa C IKCIIEPUMEHTA Pa3IUYHBIX TOYEK

IIOMOIIBI0 MOCTa
VYurcoHa.

3peHHUs], MO3ULUN




13 | Onpenenenue OJIC | JIaboparo [IpoBenenmne Huckyccus,
METOJ0M KOMIICHCAIIUUU | pHast MTOMCKOBOI'O obcysxaeHue,
Y TEMIIepaTyphl eUn pabora (bu3HIecKoro CTOJIKHOBEHHE
3KCIEpPUMEHTA Pas3IUYHBIX TOUCK
3pEHUs, TO3ULINI
14 Ornpenenenue Jlabopato PaGora B rpymnmax, moj rpyImmoBas 3amura
JUTMHBI CBETOBOM | pHas PYKOBOACTBOM pE3yJILTATOB
BOJIHBI C pabora TpenojaBaTels, OKCTICPUMEHTA.
HCTOJIb30BAHUEM
AuQpaKIHOHHOM [IpoBesenue
peUIETKH MTOUCKOBOTO
(puznyecKoro
IKCIIEPHUMEHTA

15 | Onpenenenue JlaGoparo 4 [IpoBenenne Huckyccus,
KOHIIEHTPaLUH1 pHas [IOMCKOBOT'O obcyKaeHHE,
OIITHYECKH aKTHBHOI'O pabora (pusnyeckoro CTOJIKHOBCHHC
BEIIIECTBA NIPH TOMOIIHA IKCIIEpPHMEHTA pasInygHbIX TO%HK
KPYTOBOIo 3pEHHS, TIO3UIHIA

HcnonszoBanue
nonspusatopa CM-3 MYJIbTHME THHHBIX
TEXHOJIOTHH.

16 | U3Mepenue nokasarens | Jlaboparo 4 [IpoBenenue Mosrogoii mTypM.
IPEOMIICHHS JKHIKOCTH | pHas MMOHCKOBOTO Huckyccus no
TP TOMOIIH pabota u3MYECKOro BBIpaboTKe MeTo/Ia
pedpakromerpa UPD- SKCIIEPUMEHTA HecIe0BatHNA
23. paboThI.

17 | Onpenenenue JlaGoparo 4 [Tposenenue Huckyceus,
KOHIIEHTPaLlu1 pHas [IOMCKOBOI'O obcyK/IeHHe,
BEILIECTBA B pacTBOpe pabora (uzHuecKoro CTOIKHOBCHHE
IIpH IIOMOLIH IKCIIEPUMEHTA PasTHIHBIX TOUCK
KOHILIEHTPAaLlHOHHOI'O 3pEHUSL, MO3ULIH
(hOTO2IEKTPUYECKOT O
konopumerpa KOK-
2MII.

18 | U3mepenue BBICOKHX Jlabopato 4 [Tposenenne Huckyccus,
TeMIeparyp IpH pHas IOHUCKOBOI'O o0cyxkaeHue,
IMOMOIIH ONTHYECKOTO paboTta ¢duznyeckoro CTOIKHOBEHHE
IMHPOMeETpa ¢ JKCIIepUMEHTa pasTHIHbIX TOUEK
Hcye3arolleil HUTBIO. 3pEHHA, TOSUIIHH

19 | Onpenenenne pazmepoB | Jlaboparo 4 [TpoBenenne Mosrogoii mrypm.
IPUTPOLIMTOB KPOBHU pHad [IOHUCKOBOTO Huckycens o

pabota ¢usnueckoro BBIpa0OTKe MeToaa
SKCIIEpUMEHTA uecaeoBaHnA
padoThI.
Bceero 54




7. YueOHO-MeTOoANYeCcKOe o0ecniedyeHre CaMOCTOSTe IbHON padoThl

MeToauueckue PEKOMEHAAIHUH MO OPraHu3allu U3yYCHUA TUCHUAITIJIHHBI

CaMocrosiTebHas paboTa 00yJarONINXCs SIBISICTCS OJJTHUM U3 BUIOB YUCOHBIX 3aHSITHA.
CamocrosiTenbHas paboTa MPOBOIUTCS C LENbIO:

— CUCTEMaTU3aLUY U 3aKPEIUICHHUS II0JIyYCHHBIX TEOPETUUECKUX 3HAHUN U IIPAKTUYECKUX
yMEHHI 00y4aromuxcs CTyJJ€HTOB;

- yFHy@HeHHfI " paClIupCHUA TCOPETUICCKUX 3HaHPII>i;

— (opMHpOBaHMSI YMEHHMH HCIOJIb30BaTh HOPMAaTHUBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTALUIO U CIIELUAIIBHYIO JIUTEPaTypy;

- (opMHUpPOBaHHUS CaMOCTOSITEIIbBHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPLICHCTBOBAHUIO U CAMOPEAIU3aLNHU; — PAa3BUTHS UCCIEAOBATEIbCKUX YMEHUN.

K Buzmam camocrosiTensHON paOOThI MPU U3YyUYEHHH JAHHOM AMCHUIUIMHBI OTHOCHUTCS:
MOATOTOBKA IMAJIOTOB U T€M, CAMOCTOSITEIbHOE U3YUYEHHE JIUTEPATYPHI I10 TEME U COCTABIICHHE
10 HEW KOHCIIEKTOB, paboTa co CIpaBOYHBIMU MaTepUuaiaMy (TEPMUHOIOTMYECKUMU U MHBIMU
CJIOBapsAMH, SHIUKIONEIUAMH) U T.11.

Tembr u ¢GoOpMBl BHEAYAUTOPHOM CaMOCTOSITENIBHOW paboOThI, €€ TPYyAO0EMKOCTh
coJiepKatcs B paznuene 5, tadum. 5.1.

OOyueHne CKIaJpIBaeTCs W3 ayAUTOPHBIX 3aHATHH, BKIIIOYAIOIIUX JICKIIMOHHBIA Kypc H
MpaKkTU4YecKue 3aHATHA (J1abopaTopHble pabOTHI), M CAMOCTOSTENHHOW paboThl. OCHOBHOE
yueOHOe BpeMsl BbIIEJISETCS Ha IPAKTUYECKYI0 paboTy MO 3aKPEIICHUIO 3HaHUH U OJTyYeHUU
MPAaKTHYECKUX HABBIKOB.

B cootBerctBum ¢ tpeboBanusmMu OI'OC-3++ BIIO B yyeOHOM mpoliecce MUPOKO
WCIOJIb3YIOTCS AKTUBHBIE M WHTEPAKTUBHBbIE (OpPMBI NPOBEICHMS 3aHITHH — TpyNIoBas
WCCIIeIOBATeNhCKast paboTa. Y IeNbHBIN BeC 3aHsATUH, TPOBOAMMBIX B HHTEPAKTUBHBIX (popMax,
cocrasiseT He MeHee 10% OT ay IMTOPHBIX 3aHATHIL.

CaMmocrosiTennbHasgs paboTa CTYIACHTOB IMOApPA3yMEBAeT MOATOTOBKY K JabopaTOpHOMY
MPAKTHKYMY

PaboTa ¢ yueOHOM TuTEpaTypOil paccMaTpuBaeTCs Kak BUJT y9eOHOM paOOThI 110 JUCIUILTHHE
«®Du3zrka» U BBHIMOJTHSAETCS B Ipeieiax 4acoB, OTBOJAUMBIX Ha €€ uzyuenue (B pazuene CPC).
Kaxnapiit oOyuaromuiicss odecrieueH AOCTYNOM K OuOInMoTedHbIM (oHIAM YHHUBEpCUTETA U
Kadeapsol.

Mo kaxxnomy pazneny yueOHON TUCIUTUTHHBI pa3paboTaHbl METOMYECKHUE PEKOMEH AU JITSI
CTYJCHTOB.

Hanucanue pedepata cnocoOCTBYIOT (OPMHPOBAHMIO HAaBBIKOB padOThl € HAay4HOM
JUTEpaTypOl U aHAJIM3a CTATUCTHUUECKON MHPOpMaILUH.

PaGora crymenta B Tpymme  ¢QopMupyer  UyBCTBO  KOJUIEKTUBH3MA U
KOMMYHHUKa0€IbHOCTb.
CamocrosTenbHas pabora crnocoOCTByeT (HOPMUPOBAHUIO AKTUBHOW XM3HEHHOM MO3UIMH
MIOBEACHHUS, aKKYPATHOCTH, JUCLIMIUINHUPOBAHHOCTH.



VYpoBeHb 3HAHMI CTYIAEHTOB OIpPEAENSAECTCA TECTUPOBAHUEM, TEKYIIMI KOHTPOJIb YCBOCHHUS
MpeaMeTa ONPECTSAETCS YCTHBIM OMPOCOM B XOJIE 3aHATHI, OTBETAMHU Ha TECTOBBIC 3a/IaHUS.
B kon1e n3y4yeHus yaeOHOW AUCHUIUTHHEI IPOBOJUTCS KOHTPOJIb 3HAHUHN C MCIIOIH30BAHHEM
¢ depeHIUPOBAHHOTO 3a4eTa C OLIEHKOH.

Metoanyeckue YKasaHus 10 JEKIHOHHBIM 3aHATHAM. pa60Ta HaJd KOHCIICKTOM JICKIINU

HayMHAeTCs B Mpollecce HamucaHusd KOHcHekTa. JIjig yioydlleHuss KOHCIEKTa MOYKHO
WCIOJIb30BaTh 3HAKH, CIIOCOOCTBYIOIIUE YCUIICHUIO MHHOPMATUBHOCTH. MOXHO HAa TIOMOIIIb
KOHCTIEKTHPYIOIIEMY MPUHTH CHCTeMa COKpAIlleHHBIX CJIOB U clioBocoueTaHuii. Hampumep -
nab. p. u ap. [IpocmaTpuBaTh KOHCHEKT JIyYIlIe Cpa3y MOCIE 3aHATHI, OTMEUas MaTepual,
KOTOpBI BBI3BIBACT 3aTPYAHCHUS s MOHUMaHUs. [l HaXoXIeHUS OTBETOB Ha
3aTpyIHUTENIbHbIE BONPOCHl HYXHO HKCIIONb30BaTh MpeiaraeMyro nuteparypy. Ecnu
CaMOCTOSITEIILHO HE YIAJIOCh pa300paThCsi B MaTeprase, MOKHO OOpaTHTHCS K TIPETIO1aBaTEeIio
Ha ObKalIei TeKIUy WiIN KOHCYIbTAllUU.

Oco0eHHOCTH KOHCITIEKTA:
1. Koncnekr TpedyeT ObICTpOIl 3amKCH.
2. KoHCHEKT J0JIKEH JIETKO YMTATHCS U XOPOIIIO 3alIOMUHATHCS,
3. B koHcmekre pomyckaroTcs Takue (OpMbl, KOTOPBIE TOHATHBI TOJIBKO aBTOPY.
4

KoHcnekT- 3T0 3anuch cMbICa JICKIIHNH.

Bup paGorsi- 1adopaTopHbie padoThl

JlaGoparopHasi paboTa- 3TO IpPOBEICHHE CTYACHTAMHU [0 3aJaHUIO MpernojaBaTeis WM IO
WHCTPYKIIMU OIBITOB C MCIIOJIB30BAaHUEM MPUOOPOB, MIPUMEHEHHEM WHCTPYMEHTOB U JIPYTHX
TEXHUYECKUX TPUCHOCOONEHUN. T.e. 3TO HU3YUYEHHE KaKUX-THOO OOBEKTOB, SBIECHUN C
MOMOIIbIO CHELMATILHOTO 000PY/10BaHUSI.

Bxone naboparopHo-nipakTHYeCKUX pabOT CTYAEHTHI BOCIPUHUMAIOT U OCMBICIIMBAIOT HOBBIH
yaeOHbIid Marepual. [IpakTudeckue 3aHATUS HOCIT CUCTEMATHYSCKUI XapakTep, perysipHO
CHedysl 3a KaXI0U JIEKUUEN WIH ABYMS TPEMs JICKLIUSIMHU.

JlabopaTopHO-TIpaKTUYECKHE paOOThI BHIITOJIHSIOTCS COTJIACHO rpaduka yueOHOro mporecca u
CaMOCTOSITENILHOW paboThl CTYJEHTOB MO AucHUIIMHAM. [Ipu 3ToM colirofaeTcss mpUHLIUI
UHAWBHTyaIbHOTO BBIIIOJHEHUS PAOOT.

Kaxnprii cryaeHT BemeT pabouyio TeTpanb, O(QOpMIEHHE KOTOPOM TOJKHO OTBEYaTh
TpeOOBaHUSAM OCHOBHBIE KOTOPBIE CIIEIYIOLIHE:

-Ha TUTYJIEHOM JIFCTE YKa3bIBAIOT MPEIMET, Kypc, rpynimy, noarpynmy, ®.1.0. cryneHTa;
KaXIyr0 paboTy HyMEPYIOT B COOTBETCTBUHU C METOJUYECKUMH YKa3aHUSAMH, YKA3bIBAIOT JaTy
BBITTOJIHEHUS pabOTHI;

-MIOJTHOCTBIO YKa3bIBAIOT Ha3BaHUE paboThl, 11eIb U MPUHLUI METO/1a, KPAaTKO XapaKTepU3yloT
XOJ1 KCIIEPUMEHTA U 00BEKT UCCIICIOBAHUS;

-TIpY HEO0OXOAUMOCTH MPUBOIAT PUCYHOK YCTAaHOBKH, SJIEKTPUUYECKYIO U ONTUUYECKYIO CXEMY;
pe3yJIbTaThl OMBITOB 3aHOCAT B TaOJIUILy U OMHUCHIBAIOT CIIOBECHO;



- B KOHIIE KaxXIOH pa6OTBI ACJIAal0T BBIBOJ WK PE3HOME, KOTOPLIC O6cy)K)18.IOTC$I npu
IMPOBCACHHUHN NUTOT'OB 3aHATH.

Bce MEPBUYHBIC 3aIIUCHU ACIAOTCA B TCTpaUu 110 XOAY 3KCIICPUMCHTA.

[IpoBenenue 1abopaTopHO-IPAKTUUECKUX padOT BKIIIOUAET B ce0s CIEAYIOIINE ATAMbl: -
MOCTAHOBKY TEMBI 3aHSATHI U ONpe/IeIeHue 3a/1a4 J1a00paTOpPHO- MPAKTHYECKON pabOTHI;
OIIpezieIeHUe MOopsiIKa 1ab0paTOpHO- MPAKTUYECKON PabOTHI NI OTAENBHBIX €€ ITAIOB;
HEMOCPEJCTBEHHOE BBINOJIHEHHE Ja00paTOpHOM(ITPAKTUYECKOIT) pabOThI CTYJCHTaMH U
KOHTPOJIb 32 XOZ0M 3aHSTHH M COOTIOAEHNEM TEXHUKN O€30MacHOCTH;

-IIPOBEZICHUE UTOTOB J1a0OpaTOPHOMU(ITpaKTHUECKOi) paboThl U (POPMYJIMPOBAHHE OCHOBHBIX
BBIBOJIOB.

[Ipu moaroroBke k 1a00paTOPHBIM 3aHATHSIM HEOOXOMMO 3apaHee U3YUUTh METOMIECCKUE
pPEKOMEHIAIMHU 110 UX MpoBeaeHn0. OOpaTUTh BHUMaHKE Ha 11e1b pad0Thl, OCHOBHBIE
BOIIPOCHI TOJATOTOBKH K 3aHSATHIO, HA COAICpKaHUE TeMbl 3aHsATUsA. JlabopaTtopHoe 3aHsATHE
MPOXOJUT B BUE JUAIIOTa-pa30d0pa OCHOBHBIX BOIIPOCOB TeMBI. Takke 1abopaTopHOe
3aHATUE MOTYT MPOXOJUT B BUJIE MTOKA3a Mpe3eHTAIUM, JEMOHCTPATUBHOI'O MaTepraia
(nakatsel, CIalbl), KOTOPBIE COMMPOBOXKAAIOTCS OECceI0i MpenoiaBaTes o CTyACHTaMU.

CTyleHT MOXET cllaBaTh JIabOpaTOPHO-NPAKTHIECKYIO padOTy B BUJIC HaUcaHus pedepara,
MOJArOTOBKH CJIAIOB, PE3EHTALIMHI U NTOCIEAYIOLIEN €€ 3alUThl, HAIMCATh KOHCIIEKT B
TeTpaau, OTBETUB Ha 3a/laHHbIe BONPOCHL. OTBETHI HA BOIPOCHI MOKHO COITPOBOXKIATh
PUCYHKaMH, CXEMaMH U T. J. C IPUBJICYEHUEM JIONIOJHUTEIBHOM JTUTEPATYPBI, KOTOPYIO
HY>KHO yKa3aTh.

Jlns mpoBepKM AKTUBHOCTH W KadecTBa pabOTHl CTyJeHTa pabodyro TeTpaab IPOBEPSET
MEPUOINYECKH TPENOAABATEND.

K naGoparopHo —TpakTHYeCKUM paboTaM CTYJEHT JOMYCKAeTCsS TOJIBKO TOCIEe MHCTPYKTaxa
M0 TeXHHKE 0€30MaCHOCTH U MOTYYESHHUsI IOMYCKa K BHITTOTHEHUIO PaOOTHI.

[TonoxeHrne TEXHUKH OE30MACHOCTH H3JI0OKEHBI B HMHCTPYKIUSAX, KOTOPbIE HAXOMATCS B
nabopaTtopuu.

MeToanyeckue peKOMEHIAUM 110 HANMCAHMIO pedepaToB

Pedepar — nucpbMmeHHas paboTa MO ONpEAEICHHOW Hay4yHOW Mpobiieme, KpaTKoe
M3JI0’KEHHE COJIep KaHuUsI HAy9IHOTO TPY/1a WIIM Hay4YHOM poOseMbl. OH sSBIsIETCS AeHCTBEHHON
(hopMOIi caMOCTOSITETBPHOTO HCCIIEOBAaHUS HAYYHBIX MPO0IeM Ha OCHOBE M3yUCHHS TEKCTOB,
CIIeIMaTIbHOM JIMTEpaTyphl, a TaK)Ke HAa OCHOBE JHMYHBIX HAONIOJNCHWH, MCCICAOBAaHUHU H
MPAaKTUIECKOTO ombiTa. Pedepar momoraer BIpabOTAaTh HABBIKK M IPUEMBI CAMOCTOSITEIIHHOTO
HAy4YHOTO TIOMCKa, TPAMOTHOTO U JIOTHYECKOTO W3JIOKEHUs H30paHHON mpobiaeMbl U
CIIOCOOCTBYET MPUOOIICHUIO CTYICHTOB K HAYyYHOU €S TEIBHOCTH.

IlocnenoBarenbHOCTb PaOOTHI:
1. Bri6op Tembl uccnenoBanus. Tema pedepaTta BEIOUpaETCs CTYIEHTOM Ha OCHOBE €ro

Hay4yHOTo HMHTepeca. Takke MOMOIIb B BHIOOpPE TEMbl MOXKET OKa3aTh NpernojaBareib. 2.
[InanupoBanue wuccienoBaHus. Bkiodyaer cocTaBieHUE KaJIeHAAPHOTO IJlaHAa HAy4YHOTO



WCCIIEIOBaHMs W TUIaHa mpeanojaraemoro pedeparta. KanennmapHbelii miaH wuccieI0BaHUS
BKJTFOYAET CJIEAYIOIINE JIEMEHTHI: BEIOOp M (popMynrpoBaHue MpoOaemMbl, pazpaboTka ImiaHa
WCCIICIOBAHMS ¥ IPEIBAPUTEIHHOTO TUTaHa pedepara; cOop u u3yueHne UCXOJHOTO MaTepHara,
MOMCK JIMTEPATYPhI; aHAU3 COOPaHHOTO MaTepualia, TEOpETHUECKas: pa3paboTka MpoOIeMbl;
cooOIIeHne O TPeIBapUTENBHBIX pe3yJIbTaTax HCCIEIOBaHUs; JUTEeparypHoe odopmieHne
HCCIIeIOBATENHCKOM MpobIemMbl; 00Cy kK IeHNe paboThI (Ha CEMUHAPE | T. 11.).

[Tnan pedepaTa xapakTepusyeT ero cojepkaHue U CTpyKTypy. OH 10JKEeH BKIIIOYaTh B
ceOsi: BBelEHHE, I7Ie 0OOCHOBBIBACTCSl aKTyaJlbHOCTh MPOOJIEMBI, CTAaBATCS LETb M 3aJadd
UCCIIE/IOBAaHMsI; OCHOBHas 4YacTh, B KOTOPOM pacKpbIBaeTcs COJAepKaHUuE MPOOJIEMbI;
3aKJII0YeHHE, Te 0000IIaI0TCs BEIBOIBI 0 TEME U JAIOTCS MPAKTUYECKHE PEKOMEHIANU. 3.
IMowck wm w3ydeHwe nwureparypbl. [l BBIIBICHHS HEOOXOIUMOW JHTEpPATYphl CIIEIYeT
oOpatuTbcsd B OMOMMOTEKYy WM K mnpenojaBarento. [lomoOpanHyro auteparypy clenyer
3adukcupoBats corsacHo 'OCT no 6ubnuorpaguueckomMy ONMMCaHUIO TPOU3BEACHUM MEYaTH.

Jlns  paszpaboTku pedepaTa JOCTATOYHO H3yUeHHE 4-5 BaKHEHIIMX CTaTed IO
n30panHoit npodneme. Ilpu u3ydeHuu nureparypbl HEOOXOAMMO BBIOMpPATh MaTepuai, He
TOJILKO MOATBEPKAAIOIIMIA MO3UIIMIO aBTOpa pedepaTa, HO U MaTepUall JJIsl IIOJIEMHUKH.

4.06paboTka marepuana. [Ipu 06paboTKe Moy4eHHOro MaTepHrasa aBTop A0JKEH:
CHCTEMaTHU3UPOBATH €T0 IO pa3zeiiaM; BEIIBHHYTh U 000CHOBATh CBOH THITOTE3BI; ONPEIEIUTh
CBOIO TIO3UIMIO, TOYKY 3pEHUS IO paccMaTpHUBaeMoi MpoOiieMe; YTOYHHTH O0BeM u
COIep)KaHWE TIOHATHUH, KOTOPHIMH TPUXOIUTCS ONEPHPOBATH TPH pa3pabOTKE TEMBI;
cOpMyIHpOBaTh OMpPENENCHUsI W OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOIIUE PE3yIbTaThI
UCCIIEIOBAaHMSI; OKOHYATEIbHO YTOYHUTh CTPYKTYpY pedepaTa.

5. Odopmnenune pedepara. Ilpu ocdopmienun pedepara peKOMEHAyETCS
MpHUAEPKUBAThCA caeayonux npasuwi: Cieayer nucath JIMILIb TO, YEM aBTOP XOYET BbIPA3UTh
CYIIHOCTH Tpo0JeMsl, ee JIOTuKy; [Tiucare cTporo mociepoBaTeabHO, JOTHYHO, T0KA3aTeIbHO
(o cxeme: Te3uc — o0o0cHOBaHKE — BBIBOJ); [IncaTh sipko, 06pa3Ho, KHUBO, HE TOJIBKO BCKPHIBAs
UCTUHY, HO U OTpakasi CBOIO IO3UIMIO, MpONaraHaAupys MoylydeHHble pe3ynbTaThl; [Tucarsb
OCMBICIIEHHO, COOMIOfasi NpaBWiIa TpaMMaTHKH, HE 3J0yNOTpedsis HayKooOpa3HbIMHU
BBIP)KEHUSMH.

Pedepar BbIMONHSACTCSI B COOTBETCTBUH C TPEOOBAHUSIMH CTAaHIAPTOB, pa3pabOTaHHBIX
JUIi TAaHHOTO BHJAa JOKyMeHTOB. Pabora momkHa OBITH BBIIOJIHEHAa Ha Oenoil Oymare
crannaptHoro jucra A4. TekcT nomkeH ObITh OTIEYaTaH HAa KOMIIBIOTEPE B TEKCTOBOM
penaktope Microsoft Word u oTBeuaTs crieayromuM TpeOOBaHUSM: TapaMeTPHI MOJIEH CTpaHHI]
JOJDKHBI OBITH B Mpefernax: BepxHee U HiwkHee — 1o 20 M, npaBoe — 10 mm, geBoe — 30 MM,
mpudt — Times New Roman , pazmep mpudra — 14, MEKCTpOUHBIN HHTEPBAT — OTYTOPHBIH.
Jlenta mpuHTEpa — TOJIBKO uépHOro 1Bera. Hymepauus crpanul B pedepaTe A0KHA OBITH
CKBO3HOM, HaUMHas ¢ TpeTbel cTpanuibl. Homep mpocTapisercs apaOCKuMH U paMu BBEPXY
Ka)KJIOM CTpaHUIIBI CIIPABa.

HpI/I H3JI0KCHUU MaTCpuajia H€06XOI[I/IMO MPpUACPKUBATHCA IPHUHATOIO I1JIaHa.

bubmmorpaduyecknii CMCOK COCTaBIISIETCS HA OCHOBE MCTOYHUKOB, KOTOPBIE OBLIH
MIPOCMOTPEHBI U U3yUYEeHBI CTYIEHTOM NpU HamucaHuM pedepara. JlaHHBINA CIHMCOK OTpa)kaer
CaMOCTOSITENIbHYI0 TBOPYECKYI0 pabOTy CTyJeHTa, YTO IO3BOJSET CYyAUTh O CTEHNEHU €ro



MOJrOTOBKM W YriyOJeHMH B BbIOpaHHYIO TeMaTHKy. Bcs ucmosb3oBaHHas JuTeparypa
pasMemaeTcs B CIeIyIOIIEM MOPSAKE: 3aKOHOAATEIbHBIC AKTHI, TIOCTAHOBJICHHS], HOPMATHBHBIE
JOKYMEHTBI, BCA YyueOHas juTeparypa B al(aBUTHOM TMOpSAKE, 3aTe€M CpEACTBa
NEePUOINYECKOM IedaT B ajJ(paBUTHOM MOPAIKE; UICTOUHUKHU U3 ceTH MIHTepHeT.

Metoauyeckue pexkomenaanuu no CP.

CamocrosiTenbHas paboTa SBISETCS OJHUM M3 BUJIOB Y4. IEATEIBHOCTH OOYYarOIINXCS,
CIIOCOOCTBYET pa3BUTHIO CaMOCTOSTEIILHOCTH, OTBETCTBEHHOCTH W OPraHW30BaHHOCTH,
TBOPUYECKOTO MOJX0/1a K PEIICHHUI0 MPo0sieM yueOHOTo 1 MPodecCHOHAILHOTO YPOBHSL.

CamocrosTensHast paboTa IPOBOAMUTCS C LIENBIO: CHCTEMATU3AIMH 1 3aKPETUICHHS TOJTyYeHHBIX
TEOPETUYECKUX 3HAHUH U MPAKTHUECKUX YMEHHUN 00ydaromuxcs; YIyOaeHus U pacuIupeHHst
TEOPETHYECKUX 3HAHWW; (OPMUPOBAHUS YMEHHUS HCIOJB30BaTh CICHUAIBHYIO JHTEPATYpy;
pa3BUTHE TI03HABATEIbHBIX CIHOCOOHOCTEM M aKTHUBHOCTU OOYyYaroIIMXCSi: TBOPYECKOM
WHUILMATUBBI, OTBETCTBEHHOCTU M OPraHU30BaHHOCTH; (OPMHUPOBAHUS CAMOCTOSTEILHOCTH
MBIIIIEHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO U CAMOPEATH3AIIH;
Pa3BUTHS UCCIIEIOBATEIbCKUX YMEHHI; AyAUTOpHAsl CaMOCTOsTeNbHAsE paboTa 1o y4eOHOU
JTHMCHUIUIMHE Ha YYEOHBIX 3aHATHUIX 110/ HETTOCPEICTBEHHBIM PYKOBOJICTBOM ITPENOIaBaTeNs U
[0 ero 3afaHuio. BHeayamTopHas camocTosiTenbHas padoTa BBINOJIHACTCS IO 3aJaHUIO
nperoaBaTess 0e3 ero HermoCPeICTBEHHOTO Y4acTHsL.

Bunpl 3a1anuil U1 BHEAy JUTOPHOI caMOCTOSITENbHOM paboThl, UX COJIEpIKAHUE U XapaKTep
MOT'YT UMETh BapHaTUBHBIN 1 AU epeHINPOBAHHBIN XapaKTep, YIUTHIBATH CIICIUPHUKY
n3yJaeMol y4eOHOM IUCIUITIMHBI, HHIUBHIyalbHbIE OCOOCHHOCTH 00y4aroIerocs;
KoHTposib caMoCTOSATENbHOM PabOTHI 1 OIIEHKA €€ PEe3yIbTaTOB OPTraHU3yeTCs KaK €IMHCTBO
IByX (opM: 1.caMOKOHTPOJIb U CAaMOOLIEHKA 00YYaroLIerocs; 2. KOHTPOJIb U OLIEHKA CO

CTOPOHBI NIPENOABATEIS.

Bun padorsl — camocTosiTe/IbHASI PadoTAa.

Opranuzanus 1 pyKOBOJICTBO ayJUTOPHOM CaMOCTOSATENbHOM paboThI

AyIUTOpPHOIN caMOCTOATENBHOM paboTa MO AUCIUIUIMHE BBIMOJIHAETCS Ha yYEOHBIX 3aHATHUSIX
101 HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPENOIaBaTENsl U MO €r0 3a/IaHUIO.

OCHOBHBIMHU BUJAMH ayAUTOPHOMN CAMOCTOSATENbHON paboTa ABISIOTCSA: BBIIOIHEHHE
712a00paTOPHBIX M MPAKTHYECKUX PA0OT 110 HHCTPYKIUAM, padoTa C JUTEPaTypoil U APYTUMH
HMCTOYHUKaMU UH(OpMaIUK, B TOM YHCJIE 3JIEKTPOHHBIMU; CaMO U B3aUMOIIPOBEPKa
BBINOJIHEHHBIX 3aJIJaHUI; peleHrne MpoOIeMHBIX U CUTYallMOHHBIX 33a4. BeinoiHeHue
71a00paTOPHBIX U MPAKTUYECKUX PAOOT MO AUCIHUILINHE OCYIIECTBIISAETCS Ha JJaOOPaTOPHBIX
U MIPAKTUYECKUX 3aHATHUSIX B COOTBETCTBHH € TpagukoM ydeOHoro nporecca. s
obecrieyeHus: CaMOCTOSTENIbHON paboThl IpenoaBaTessiMU pa3padbaThlBaOTCsA
METOJMYECKHE YKa3aHHMs TI0 BBITOTHEHUIO TJabopaTOpHOI/IpakTHueckoi padboTsl. PaboTa ¢
JUTEPaTypou U JPYTrMMU HCTOYHUKAMU MH(OpPMALMU, B TOM YHCIIE 3JIEKTPOHHBIMH MOXKET
pealn30BbIBATHCS HA CEMUHAPCKUX U MPAKTUUECKUX 3aHATUAX. JlaHHbIE HICTOYHUKHI
nH(pOpPMALUK MOTYT OBITh TIPEACTABICHBI HA OyMa)XHOM U /MJTH SJIEKTPOHHOM HOCHUTEIE, B

TOM 4YHCIIE B CeTH UHTEpHET. [IpenonaBarens hopMyIupyer 1eib paboThl C JaHHBIM



MCTOYHHUKOM MH(OpMAINH, OTIpesieisieT BpeMs Ha IpopaboTKy JOKyMeHTa U (opmy
OTYETHOCTH.

Camo 1 B3aMMOIIPOBEPKA BBINOJIHEHHBIX 3aJaHUM, Yallle UCIOJIb3YIOTCS HA CEMUHAPCKOM U
MPaKTUYECKOM 3aHSATUU U UMEET CBOEH LIeIbI0 TPUOOPETEHNE TAKUX HABBIKOB KaK
HaOJI0IEHUE, aHAIIN3 OTBETOB COKYPCHHUKOB, CBEpKA COOCTBEHHBIX PE3YJILTATOB C ATAJIOHAMH.
Pemrenue npoOIeMHBIX U CHTYallMOHHBIX 337[a4 MCIIOJB3YeTCsl Ha JIEKIIMOHHOM, CEMUHAPCKOM
U IPAKTHUYECKOM U JPYTUX BUJAX 3aHATUH.

[IpobnemHas/cuTyalliOHHas 3a/1a4a J10JKHA UMETh YETKYI0 (POpMYITUPOBKY, K HEMl TOJKHBI
OBbITh TOCTaBJIEHBI BOIPOCHI, OTBETHI HA KOTOPbIE HEOOXOIMMO HATH U 0OOCHOBATb.
Kputepun ornieHKH NpaBUIbHOCTU PELIEHUs TPOOIEMHON/CUTYAIMOHHON 3a7]auyl TOJKHBI

OBITh M3BECTHBI OOyUaromumMcs. Bua padboThbl — YCTHBIH ONIPOC.

VY CTHBIN ONMpOC MPOBOIUTCS HA TPAKTUYCCKOM 3aHATHH. OOyJaroniuecs: BHICTYIIAIOT C
JOKJIaZlaMH, COOOIIEHUSIMHU, JOMOJIHEHUSIMH, YYaCTBYIOT B TUCKYCCHUU, OTBEUAIOT HA BOIIPOCHI
MPEno/1aBaTe’s.

OLIGHI/IBaeTCSI YPOBCHb I[OMaHIHeﬁ IoArOTOBKH I10 TEMC, CHOCO6HOCTB CHUCTCMHO U JIOTUYCCKU
u3JiaraTh Marepual, aHaJu3upoBaTh, (GOPMYIUPOBATH COOCTBEHHYIO IMO3UIIMIO, OTBEYATh HA
JIOTIOJIHUTENIbHBIE BONPOCHl. Bua padoThl —3aueT.

3adeT HaleJIeH Ha KOMIUIEKCHYIO IIPOBEPKY OCBOCHUS TUCIHUIUIMHBL. OOyJaromuics moxy4yaeT
BONPOC(BOMpPOCH]) OO0 3amaHue(3aaHusi) U BpeMs Ha TMOATOTOBKY. 3adeT MPOBOJUTCS B
YCTHOM, MUCBMEHHOW M KOMIbIOTepHOU (opme. OleHuBaeTcs BiaJieHUE MaTepuanoM, €ro
CHUCTEMHOC OCBOCHUC, CIIOCOOHOCTH MNPUMCHATH HYXXHBIC 3HAHW A, HABBIKW YMCHUS ITPU aHAJIN3C
IpOOJIEMHBIX CUTYallMd U PEIICHUWU NPAKTHUUECKUX 3aJaHuil. . Pe3ynbTarhl caauu 3ayeToB
OIICHUBAIOTCSI OTMETKOM «3a4TEHO» HIIM «HE 3a4TE€HO». Bua padoTbl -3K3aMeH.
MCTO,Z[I/I‘-IGCKI/IC PEKOMEH Al U 110 MOATOTOBKE 3K3aMCHY. CTYI[eHTI)I COAaK0T 3K3aMCHBI B
KOHIIE TEOpEeTHUIecKOro ooyuenus. K sk3amMeHy J0mycKaeTcsi CTyI€HT, BBITIOJTHUBIIHUHA B
MOJIHOM 00BbeMe 3aJlaHus, MPeAyCMOTPEHHBIC B paboueil mporpamme. B ciydae mpomycka
KaKuX-1100 BUIOB YUEOHBIX 3aHITHI M0 YBAKUTEILHBIM WU HEYBAKUTEIBHBIM IPUYHHAM
CTYJCHT CAMOCTOSITEJILHO BBIMOIHSIET U CAAaeT Ha MPOBEPKY B MUCbMEHHOM BH/IE HJIK YCTHO
oO11re Ui UHAMBUIyalIbHbIE 3a[JaHus, OIlpeiesieMble MperoaaBareneM. DK3aMeH o
TEOPETUUYECKOMY KYpCY MPOXOJIUT B YCTHOM UM MUCbMEHHOM (opMme (ompeaernsercs
Mpeno/aBaTesieM) Ha OCHOBE MEPEYHs BOIIPOCOB, KOTOPBIE OTPAKAIOT COACPIKAHNE

neicTByomEel padodeit mporpaMMbl yaeOHON AUCHUTIUTHHBL. CTyIeHTaM PeKOMEHIYETCs: —
TOTOBUTHCS K IK3aMEHY B TpYIIIe (IBa-TPH YEJIOBEKa); — BHUMATEIHHO MPOYUTATH BOMPOCH K
OK3aMCHY, — COCTABUTh IJIaH OTBCTA HA Kaﬁ(ﬂblﬁ BOIIPOC, BBIACIMB KIIFOYCBBIC MOMCHTLI

MaTepuaia; — U3y4HB HECKOJIbKO BOIPOCOB, OOCYIUTh X C OJHOKYpCHUKaMHU. OTBET JOKEH

OBITh ApryMEHTUPOBAaHHBIM. Pe3ybTaThl ciauu 5K3aMEHOB OLEHUBAIOTCS OTMETKOM

COTIIMIHO», «XOPOIIO», «yHAOBJICTBOPUTCIIBHO» UJIN «HCYAOBJICTBOPHUTCIIBHO).

MeTtoauyeckue peKOMeHAAlUH 10 HCI0JIb30BAHUIO
HHPOPMALMOHHOKOMMYHUKATHBHBIX T€XHOJIOT Wil 00yUeHUs1



Jnsa u3yyeHus  JIEKUMOHHOIO — Marepuana  JUCLUIUIMHBL  IIPUMEHSIOTCA
ayJIMOBU3yalIbHbIE (MYyJbTUMEIUITHBIE) TEXHOJIIOTUH, KOTOPhIE HE OTPULIAIOT TPAJAULIMOHHBIE,
IIPOBEPEHHBIE BPEMEHEM METOAbI IPENOJAaBAHUsL, HO, IPY 3TOM, OHH ITOBBIIIAIOT HATJIAIHOCTD,
MH(POPMATUBHOCTb, ONEPATUBHOCTh B MOJaye MH(POPMALUU, MO3BOJISIOT SKOHOMHUTH BpEMs
3aHATHI.

Kaxnoe cemuHapckoe 3aHSATHE HMEET CBOIO 0COo0yr0 (GopMy NpOBEIEHHs, CBOIO
METOAOJIOTUYECKYIO CHEeNM(UKY, YTO IMO3BOJISET pa3BUBATh Yy CTYJCHTOB pa3jIMuyHbIe Kak
OO0IIEeKyIbTYpHBIE, TaK U MpoeccCHoHaIbHbIE KoMreTeHIH. [locTanoBKa mpobiemsl, pa3dop
aKTyaJIbHbIX KOHKPETHBIX ¥ THIIOTETUYECKUX CUTYalli, cO3AaHne aTMOC(Ephl IUaIora MEeX 1y
IpernojaBaTesieM U TPYNIol mo3BosigeT paboTaTh MHAMBHAYAIbHO W B MaJblX Ipymmnax,
KOJJIGKTUBHO OOCY)XJaTh OINpPENEICHHBI TeMaMH Marepuaji, a TakKe HHULIUUPOBAThH
CaMOCTOSITENIbHYI0  paboTy  cTylIeHTOB. [Ipu  oOcCMBbICIEHHM cozepXaHHs BOIPOCOB
MIPaKTUYECKUX  3aHATHMM  mpecieayercs  Lenb  coONIoAaTrh  MPEEMCTBEHHOCTh B
po(heCCHOHATILHOM U B TBOPYECKOM Pa3BUTHH CTYICHTOB.

KoHTponb caMocTOsATENIbHONW pabOThI CTYICHTOB NIPU3BaH CAEIaTh npouecc o0ydyeHus
OoJiee LENOCTHBIM U OprannyHbIM. Ero 3ajaua He ocTaBUTh 0€3 BHUMAaHUS Jake, Ha MEPBBII
B3I/, MJIO3HAYUTEIIBHBIE BOIIPOCHI.

KoMIbroTepHO€E TeCTUPOBAaHUE MTO3BOJISET OCYIECTBIIATh NTOTOBBIM KOHTPOJIb 3HAHUN
cryaeHToB. TecToBbIil MaTepuasl BKIIOYAET B ceOs COJepKaHUE BOIPOCOB IO KWKIAOMY M3
0003HaYEHHBIX IPOTrPAMMOM pa3/ieNoB.

Kaxaplii BOIIpOC MNpEAronaracT HECKOJIbKO BAPHUAHTOB OTBETOB, CPEOU KOTOPBIX
UMEIOTCS a0CONIOTHO HEBEpPHBIN, MpPAaBWIBHBIM M B OONbIICH WIM MEHBIIEH CTEleHU
pacKpbIBalOIMI CYIIHOCTH BoIlpoca. B mponecce KOMIBIOTEPHOTO TECTHUPOBAHMS 3ajada
CTYJICHTOB OINpEeNseTcsl KaKk BHIOOP MPaBUIIBHOIO OTBETAa U3 MHOrooOpa3usl BapuaHToB. B
TECTOBBIX 3aJ@HUAX €CThb BOIPOCHI HA COOTBETCTBHME. B mpolecce KOMIBIOTEPHOIO
TECTUPOBAHUs, 3a/Jadya CTYJEHTa ONIpeiesercd Kak BbIOOp MPAaBUIBHOIO OTBETA U3
MHOrooOpa3usi BapUaHTOB.

Bonpocbl ¥ TeMbl, OTBOAMMBIE Ha BBINOJHEHHE CAaMOCTOATENBbHOM paboThl IO
JUCLUIUIMHE, a TaKKe KPUTEpUU OLIEHUBAHMs 10 KaXJIOMYy BUAY pabOThl conuepikarcs B
paznene 8 PILI.

7.1 Pacnipeesienne caMmocTosITe/IbHOI padoThl ctyaenTa (CPC)no BugaM u cemecTpam:

/Ne | Hammenosauue suna CPC O6bem B | Cniocob6 opranu3anuu /

AY JIOCTYH K METOJIMYECKUM
MaTepHazam
Cemectp p
1

1. KunemaTtuka MatepuaibHOM TOUKH. JUCTAaHIIMOHHAs

34
Ilepemenienne, CKOPOCTb, YCKOPEHHE. Iiommanka CHCTEMBI




TaHreHIMaNIbHOE U HOPMAJILHOE YCKOPEHUS.
Kunemaruka IBM)KEHUS IO KPUBOJIMHEHHON
TPAaeKTOpUH. JIBM)KEHME IO OKPYKHOCTH.
VYrioBast CKOPOCTb U YIIIOBOE YCKOPEHHUE U
UX CBSI3b C JINHEWHBIMU XapaKTEPUCTUKAMHU
JIBUKECHUS. JlnHamuka MarepuarbHOMN
TOYKH.

B3anmoneiicTBue MaTepuagbHbIX TEN.
NHuepuuanbHble 1 HEMHEPLHAIBHBIE CUCTEMBI
koopauHar. 3akoHbl HetoTona. Macca. Cuina.
VYpaBHeHus n1BrkeHUs. CUIIBI B KIIACCUYECKON
MeXaHHKe. 3aKOH BCEMUPHOTO TATOTEHHUSL.
3aKOHBI COXPAaHEHUS B MEXAHUKE.
3aryxamoIux Kojedanuil. BeiHyX1eHHbIe
kosneOanus. Pesonanc. ABrokonebanus.

CrnosxeHust TapMOHUYECKUX KOJIeOaHUH.
Teopema @ypbe. MexaHUYECKUE BOIHBI.

VYpaBHenue BoIHBL. [10TOK 3HEPTUM BOIHBI.
Peonornueckue cBorictBa kpoBu. Ouznueckue
OCHOBBI TeMOJMTHAMHUKH.
Mogpenu kpoBooOpameHusi.  PaGora u
MOIIIHOCTb cepaua. Anmnapar
HCKYCCTBEHHOT'O KPOBOOOpaIEHUS

(AUK).

3ByK. Duznueckue xapakTepUCTUKH 3BYKOBOM
BOJTHBI, HIX CBSI3b C (DU3HOJIOTHYECKUMU
XapaKTepPUCTUKAMH 3BYKOBOT'O BOCIIPHSITHSI.
VYnbTpa3zByk. ICTOYHUKN U IPUEMHUKH
ynbTpa3Byka. [I[pumeHnenue ynbpTpasByka B

bapmaiuu 1 MeUIUHE. . 3aKOH
Bebepadexnepa. [lIkanbsl HHTEHCUBHOCTH H

rpoMKocTh. KprBble paBHOH T'POMKOCTH
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Wneanshsiii ra3. OCHOBHBIC Y paBHEHUS
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU
WJICAIBHOTO ra3a. BHyTpeHHss sHeprus
WJICaJIbHOTO T'a3a U UJICAJIbHOTO KPUCTAILIA.
Pacnpenenenune bonsimana. {ud¢ysus B
JKUIKOCTIX. BA3KOCTE )KUIKOCTEH.
VYpasuenne Hprorona. 3akon
I'arenallyaseiinia. Peonornuyeckue cBolicTBa
ononornuecknx xxunkocrei. [loBepxHocTHOE
HATSDKEHUE KUJIKOCTEM.
[ToBepxnocTHOakTHBHBIE BemecTBa (IIAB),

npumenenue [TAB B papmaniun.

Pabota, coBepiiaemas uaeaabHbIM ra3oM MpH
pas3nnuHbIX mpoueccax. MizmeHnenue
BHYTPEHHEN SHEPIUU U TEIIOEMKOCTH
UJCABHOTO Ia3a B Pa3IMYHbIX IIPOLECCAX,
ypaBHeHue Marepa. TennoeMKocTsb
HJICAIBHOT0 KpUCTaJIa. Bropoe Hayaiio
TepMOAUHAMUKHU. TepMoauHamMuuecKast
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JAUCTAaHIIMOHHAasA

IIomaaka CUCTEMBI
«MOODLE»,
http://www.nehudlit.ru —

OJICKTPOHHAasA

OnbIMoTeKa yUeOHBIX

MaTcpuaJioB

fizportal.ru- ¢pusnveckmii

UH(POPMALIMOHHBIH

rnopTaiu
http://www.newlibrary.ru

— HOBas AJICKTPOHHAS
onbnorexka

http://www.edu.ru —
dbenepanbHbIi MopTa
POCCUICKOTO
oOpazoBaHUs
http://www.mathnet.ru —
00IIEePOCCUICKUT

BEPOSITHOCTH M SHTPOIHUS. DHTPOIHS U
TerooomeH. Terio-mMacconepeHoc.
VYpasaenne quddy3uu, TEIIONPOBOTHOCTH,
Bs3KoCTH. [IpuMeHeHune B
CTOMATOJIOTHYECKUX TEXHOIOTUSIX.
Kanunnsipuele siBneHus, NX 3HaYCHHUE B
OMOJIOTUN U MEIHUIIMHE.

MAaTeMaTUYECKUN MOpTaly
bubnnorexka COI'Y
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BHGKTPOMaFHI/ITHI)Ie KOoJIEOAHHS U BOJIHEI .
(OCHOBHBIE TTOJIOKCHUS TCOPUU MakcBera.

'YpaBHEHHE 2JIEKTPOMArHUTHOM BOJHBI. [loTOK
SHEPTrUU U UHTEHCUBHOCTH AJIEKTPOMArHUTHOM
BOJIHBI. [IIKkana 3J1eKTPOMAarHUTHBIX BOJIH.
JIBr>KeHUS 3apsSKEHHBIX YacTHUI B
PIEKTPUYECKOM U MarHUTHBIX moJiax. Cuna
JlopeHnua.

DusndecKkre OCHOBBI MacC-CIIEKTPOMETPUH.
BosneiicTBue Ha OMOJIOTMYECKUE TKAHU TOKAMHU
1 3JICKTPOMArHUTHBIMH TTOJISIMH BBICOKOM
4acTOTHI (pU3NIecKoe 0OOCHOBAHHE
BBICOKOYACTOTHOM JIEKTPOTEPAITHH,
PICKTPOXUPYPrUH, TUATEPMOKOATYIISIUH,
unaykrorepmuu, YBY, IMB, CMB u KBY —
Teparnuun).

JUCTaHIITMOHHAasA

I1omaaKka CuCTEMbI
«MOODLE»,
.http://www.nehudlit.ru —

QJICKTpOHHAsA

O6ubnoTeka yueOHbIX

MaTepuaioB

fizportal.ru- hpusnueckmii
nH(OPMaMOHHBIN
nopran
http://www.newlibrary.ru
— HOBast
PJIEKTPOHHAS OMOJIMOTEKA]
http://www.edu.ru —
(benepanbHbIi mopra
POCCHUICKOTO
o0pazoBaHms
http://www.mathnet.ru

- 00IIEePOCCUICKUT
MaTeMaTUYECKUI TopTall
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OCHOBHBIE TTOHATHS METUITHHCKOI
31eKTpOHUKU. OCOOEHHOCTH CUTHAJIOB,
00pabaThIBaEMBIX MEIUITUHCKON
anmnaparypoil. CriocoObl oOecrieueHus
0e30macHOCTH MPHU PabOTE C IIEKTPOHHOM
MEIUIMHCKOH ammnaparypoi. HagesxxHocts
MEAMIIMHCKON annapatypbl. OCHOBHBIE
XapaKTEPUCTUKU UMITYJILCHBIX CUTHAJIOB,
MIPUMEHSAEMBIX B HU3KOUYACTOTHBIX
MEIUIMHCKHX aIllapaTax.
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http://yandex.ru/clck/jsredir?bu=9sw73k&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=4665.Tp8F3LJHYhCK8xP118PU4XHD048tm1pX3bfTHvRoxwMheXiTtL0BzyUMutSCd-tfRGQ4xG5tLqX-3RXn2pLScD8bZxTywhiil5YS5iB7Defiga3ar_mEcxzkDlSWiEea.d981b8651cd4416ff37e63acee96dd8f9e929d40&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdDFcW7MDt6c_mWTHqKmeiO_h-u8vAs6kNa6iWBqN_FKQzWIVna9wb8OEdV9MUb70g&&cst=AiuY0DBWFJ4EhnbxqmjDhX74a2wwDRTGOOu8sDDyISzyccvu7_Q1uJjhrYtdmlK_OdW7AE2i6qq2Pv72E17_Enc9m2ODYCaivKDL_v2UdTK_sXk1OLsg2s-0wrQ1vZo8g7dZYiEX_No3V-2gGG65mg1T5jIOAtFUJ8-8fXgJejas8oV_XxsNohkmZJ4hmdRe-Ra8dPUaKZfklDzqZB9IHvE-d6TiX_TaxvSFqsthrZi9pkhx23KM5XuhjYfK5roX4HDSZmxCmU4N_VFVi_Gvfy3t1hN7GmSKjg67E2IOQ-s5Q2zqLS4rzVYArxk70sFqafgoapiZEnopHjTCEx_SN7CoM0KPMACBfN6z5sENx6Rb4GA6VWWVCZ1XY8B_WySsWiHPXsJEniXFIFPAS7ggX8mlYxj5k86NZWOq0q3b12nGvSMHZ0JIMUb0o8u4TxZieB4mS3ulyEh8RnK_1nPBL_SS5nxqZ78qBZ62RH9jYcPBdhDskP-p5sPsZwWs3uI-hiUAADhZMdoibBnYAWzCmh-0ee-5TDUOjuQdUCLtOgddKgF3rskP-N6G0iKMP7Xh0tclZSywZAtWJcmUKd0IfKhFcHGS6PpojdWfxgEQRgY6Wr-Dj5IObaUFup6WyHHjx4Hb-VP_7twXhtoIY8ZjIzs_hNGnJjah1yap2UuhJpk8V00sq7cxU4jGVxhYHGUomRuSQKvGB4p2-9XJxnbVBlGuZGXRCLZrhgCrh985TLXYMXXB7x8kiUYnPo92ttydU9QTtMyxiOcV9MHwg0peRewt--jonSuUuSCQbuw26vbZsr5GcaY77ggwXTZE1606qxVUayNyapyTqv3_XcLmMDSxKp9XJO05Gv7yKAI7XcC1qcmBzNaWDNu1ntdppxVpx04uGaJPV3p_fWYjCSz3CaMPELDT-x-2J6WL-3x-7Wt6Emb1qfDlvkKyxuEyQUFk0cR1cQyw30E,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcE42ZGNKMjg1akdwVFRfclRBb1NLR2U4a0VlaHJhdlRFZnVWU28xalZSajhJUFlReVhBWHNRODBPU0F2Sm0yS3Nua3NCcVZ4ZGF4&sign=e6e375b5002acfb7e5baba9a29f9760b&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpMe1aChkLdLb71043NAJeCVuRNsXu41kqylMD450EMnKzequOORoJ7gQGhqRiBic4YXYcYx4FMO97NM_ej6bf1Lt23w7EjSDjsPxxP5KQ8Qhfk2lX1gs237L0rc89FjDnoaxsOYvbOmeEM-_wH06b2VpVObhhKcIAs3h_7BChT281re-VVJ3p-eQnbkgw2tvEuvkruLNh6E34ev-a3Nue348awM6Fy_NA_Z0iXsE0hFM6SPUDrjYHaCtNVQYon2EZ3RoazMRsJJGSFiC7g4GRIPUhNogAhKQZIVea_bLIw5Vj6wAqfPRzRrJtnyAx4wS0HKeaPMhOklYH_OjZ9FeFVA,,&l10n=ru&rp=1&cts=1566846387322&mc=4.378098032912546&hdtime=293786
http://yandex.ru/clck/jsredir?bu=9sw73k&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=4665.Tp8F3LJHYhCK8xP118PU4XHD048tm1pX3bfTHvRoxwMheXiTtL0BzyUMutSCd-tfRGQ4xG5tLqX-3RXn2pLScD8bZxTywhiil5YS5iB7Defiga3ar_mEcxzkDlSWiEea.d981b8651cd4416ff37e63acee96dd8f9e929d40&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdDFcW7MDt6c_mWTHqKmeiO_h-u8vAs6kNa6iWBqN_FKQzWIVna9wb8OEdV9MUb70g&&cst=AiuY0DBWFJ4EhnbxqmjDhX74a2wwDRTGOOu8sDDyISzyccvu7_Q1uJjhrYtdmlK_OdW7AE2i6qq2Pv72E17_Enc9m2ODYCaivKDL_v2UdTK_sXk1OLsg2s-0wrQ1vZo8g7dZYiEX_No3V-2gGG65mg1T5jIOAtFUJ8-8fXgJejas8oV_XxsNohkmZJ4hmdRe-Ra8dPUaKZfklDzqZB9IHvE-d6TiX_TaxvSFqsthrZi9pkhx23KM5XuhjYfK5roX4HDSZmxCmU4N_VFVi_Gvfy3t1hN7GmSKjg67E2IOQ-s5Q2zqLS4rzVYArxk70sFqafgoapiZEnopHjTCEx_SN7CoM0KPMACBfN6z5sENx6Rb4GA6VWWVCZ1XY8B_WySsWiHPXsJEniXFIFPAS7ggX8mlYxj5k86NZWOq0q3b12nGvSMHZ0JIMUb0o8u4TxZieB4mS3ulyEh8RnK_1nPBL_SS5nxqZ78qBZ62RH9jYcPBdhDskP-p5sPsZwWs3uI-hiUAADhZMdoibBnYAWzCmh-0ee-5TDUOjuQdUCLtOgddKgF3rskP-N6G0iKMP7Xh0tclZSywZAtWJcmUKd0IfKhFcHGS6PpojdWfxgEQRgY6Wr-Dj5IObaUFup6WyHHjx4Hb-VP_7twXhtoIY8ZjIzs_hNGnJjah1yap2UuhJpk8V00sq7cxU4jGVxhYHGUomRuSQKvGB4p2-9XJxnbVBlGuZGXRCLZrhgCrh985TLXYMXXB7x8kiUYnPo92ttydU9QTtMyxiOcV9MHwg0peRewt--jonSuUuSCQbuw26vbZsr5GcaY77ggwXTZE1606qxVUayNyapyTqv3_XcLmMDSxKp9XJO05Gv7yKAI7XcC1qcmBzNaWDNu1ntdppxVpx04uGaJPV3p_fWYjCSz3CaMPELDT-x-2J6WL-3x-7Wt6Emb1qfDlvkKyxuEyQUFk0cR1cQyw30E,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcE42ZGNKMjg1akdwVFRfclRBb1NLR2U4a0VlaHJhdlRFZnVWU28xalZSajhJUFlReVhBWHNRODBPU0F2Sm0yS3Nua3NCcVZ4ZGF4&sign=e6e375b5002acfb7e5baba9a29f9760b&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpMe1aChkLdLb71043NAJeCVuRNsXu41kqylMD450EMnKzequOORoJ7gQGhqRiBic4YXYcYx4FMO97NM_ej6bf1Lt23w7EjSDjsPxxP5KQ8Qhfk2lX1gs237L0rc89FjDnoaxsOYvbOmeEM-_wH06b2VpVObhhKcIAs3h_7BChT281re-VVJ3p-eQnbkgw2tvEuvkruLNh6E34ev-a3Nue348awM6Fy_NA_Z0iXsE0hFM6SPUDrjYHaCtNVQYon2EZ3RoazMRsJJGSFiC7g4GRIPUhNogAhKQZIVea_bLIw5Vj6wAqfPRzRrJtnyAx4wS0HKeaPMhOklYH_OjZ9FeFVA,,&l10n=ru&rp=1&cts=1566846387322&mc=4.378098032912546&hdtime=293786
http://yandex.ru/clck/jsredir?bu=9sw73k&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=4665.Tp8F3LJHYhCK8xP118PU4XHD048tm1pX3bfTHvRoxwMheXiTtL0BzyUMutSCd-tfRGQ4xG5tLqX-3RXn2pLScD8bZxTywhiil5YS5iB7Defiga3ar_mEcxzkDlSWiEea.d981b8651cd4416ff37e63acee96dd8f9e929d40&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdDFcW7MDt6c_mWTHqKmeiO_h-u8vAs6kNa6iWBqN_FKQzWIVna9wb8OEdV9MUb70g&&cst=AiuY0DBWFJ4EhnbxqmjDhX74a2wwDRTGOOu8sDDyISzyccvu7_Q1uJjhrYtdmlK_OdW7AE2i6qq2Pv72E17_Enc9m2ODYCaivKDL_v2UdTK_sXk1OLsg2s-0wrQ1vZo8g7dZYiEX_No3V-2gGG65mg1T5jIOAtFUJ8-8fXgJejas8oV_XxsNohkmZJ4hmdRe-Ra8dPUaKZfklDzqZB9IHvE-d6TiX_TaxvSFqsthrZi9pkhx23KM5XuhjYfK5roX4HDSZmxCmU4N_VFVi_Gvfy3t1hN7GmSKjg67E2IOQ-s5Q2zqLS4rzVYArxk70sFqafgoapiZEnopHjTCEx_SN7CoM0KPMACBfN6z5sENx6Rb4GA6VWWVCZ1XY8B_WySsWiHPXsJEniXFIFPAS7ggX8mlYxj5k86NZWOq0q3b12nGvSMHZ0JIMUb0o8u4TxZieB4mS3ulyEh8RnK_1nPBL_SS5nxqZ78qBZ62RH9jYcPBdhDskP-p5sPsZwWs3uI-hiUAADhZMdoibBnYAWzCmh-0ee-5TDUOjuQdUCLtOgddKgF3rskP-N6G0iKMP7Xh0tclZSywZAtWJcmUKd0IfKhFcHGS6PpojdWfxgEQRgY6Wr-Dj5IObaUFup6WyHHjx4Hb-VP_7twXhtoIY8ZjIzs_hNGnJjah1yap2UuhJpk8V00sq7cxU4jGVxhYHGUomRuSQKvGB4p2-9XJxnbVBlGuZGXRCLZrhgCrh985TLXYMXXB7x8kiUYnPo92ttydU9QTtMyxiOcV9MHwg0peRewt--jonSuUuSCQbuw26vbZsr5GcaY77ggwXTZE1606qxVUayNyapyTqv3_XcLmMDSxKp9XJO05Gv7yKAI7XcC1qcmBzNaWDNu1ntdppxVpx04uGaJPV3p_fWYjCSz3CaMPELDT-x-2J6WL-3x-7Wt6Emb1qfDlvkKyxuEyQUFk0cR1cQyw30E,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcE42ZGNKMjg1akdwVFRfclRBb1NLR2U4a0VlaHJhdlRFZnVWU28xalZSajhJUFlReVhBWHNRODBPU0F2Sm0yS3Nua3NCcVZ4ZGF4&sign=e6e375b5002acfb7e5baba9a29f9760b&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpMe1aChkLdLb71043NAJeCVuRNsXu41kqylMD450EMnKzequOORoJ7gQGhqRiBic4YXYcYx4FMO97NM_ej6bf1Lt23w7EjSDjsPxxP5KQ8Qhfk2lX1gs237L0rc89FjDnoaxsOYvbOmeEM-_wH06b2VpVObhhKcIAs3h_7BChT281re-VVJ3p-eQnbkgw2tvEuvkruLNh6E34ev-a3Nue348awM6Fy_NA_Z0iXsE0hFM6SPUDrjYHaCtNVQYon2EZ3RoazMRsJJGSFiC7g4GRIPUhNogAhKQZIVea_bLIw5Vj6wAqfPRzRrJtnyAx4wS0HKeaPMhOklYH_OjZ9FeFVA,,&l10n=ru&rp=1&cts=1566846387322&mc=4.378098032912546&hdtime=293786
http://yandex.ru/clck/jsredir?bu=9sw73k&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=4665.Tp8F3LJHYhCK8xP118PU4XHD048tm1pX3bfTHvRoxwMheXiTtL0BzyUMutSCd-tfRGQ4xG5tLqX-3RXn2pLScD8bZxTywhiil5YS5iB7Defiga3ar_mEcxzkDlSWiEea.d981b8651cd4416ff37e63acee96dd8f9e929d40&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdDFcW7MDt6c_mWTHqKmeiO_h-u8vAs6kNa6iWBqN_FKQzWIVna9wb8OEdV9MUb70g&&cst=AiuY0DBWFJ4EhnbxqmjDhX74a2wwDRTGOOu8sDDyISzyccvu7_Q1uJjhrYtdmlK_OdW7AE2i6qq2Pv72E17_Enc9m2ODYCaivKDL_v2UdTK_sXk1OLsg2s-0wrQ1vZo8g7dZYiEX_No3V-2gGG65mg1T5jIOAtFUJ8-8fXgJejas8oV_XxsNohkmZJ4hmdRe-Ra8dPUaKZfklDzqZB9IHvE-d6TiX_TaxvSFqsthrZi9pkhx23KM5XuhjYfK5roX4HDSZmxCmU4N_VFVi_Gvfy3t1hN7GmSKjg67E2IOQ-s5Q2zqLS4rzVYArxk70sFqafgoapiZEnopHjTCEx_SN7CoM0KPMACBfN6z5sENx6Rb4GA6VWWVCZ1XY8B_WySsWiHPXsJEniXFIFPAS7ggX8mlYxj5k86NZWOq0q3b12nGvSMHZ0JIMUb0o8u4TxZieB4mS3ulyEh8RnK_1nPBL_SS5nxqZ78qBZ62RH9jYcPBdhDskP-p5sPsZwWs3uI-hiUAADhZMdoibBnYAWzCmh-0ee-5TDUOjuQdUCLtOgddKgF3rskP-N6G0iKMP7Xh0tclZSywZAtWJcmUKd0IfKhFcHGS6PpojdWfxgEQRgY6Wr-Dj5IObaUFup6WyHHjx4Hb-VP_7twXhtoIY8ZjIzs_hNGnJjah1yap2UuhJpk8V00sq7cxU4jGVxhYHGUomRuSQKvGB4p2-9XJxnbVBlGuZGXRCLZrhgCrh985TLXYMXXB7x8kiUYnPo92ttydU9QTtMyxiOcV9MHwg0peRewt--jonSuUuSCQbuw26vbZsr5GcaY77ggwXTZE1606qxVUayNyapyTqv3_XcLmMDSxKp9XJO05Gv7yKAI7XcC1qcmBzNaWDNu1ntdppxVpx04uGaJPV3p_fWYjCSz3CaMPELDT-x-2J6WL-3x-7Wt6Emb1qfDlvkKyxuEyQUFk0cR1cQyw30E,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcE42ZGNKMjg1akdwVFRfclRBb1NLR2U4a0VlaHJhdlRFZnVWU28xalZSajhJUFlReVhBWHNRODBPU0F2Sm0yS3Nua3NCcVZ4ZGF4&sign=e6e375b5002acfb7e5baba9a29f9760b&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpMe1aChkLdLb71043NAJeCVuRNsXu41kqylMD450EMnKzequOORoJ7gQGhqRiBic4YXYcYx4FMO97NM_ej6bf1Lt23w7EjSDjsPxxP5KQ8Qhfk2lX1gs237L0rc89FjDnoaxsOYvbOmeEM-_wH06b2VpVObhhKcIAs3h_7BChT281re-VVJ3p-eQnbkgw2tvEuvkruLNh6E34ev-a3Nue348awM6Fy_NA_Z0iXsE0hFM6SPUDrjYHaCtNVQYon2EZ3RoazMRsJJGSFiC7g4GRIPUhNogAhKQZIVea_bLIw5Vj6wAqfPRzRrJtnyAx4wS0HKeaPMhOklYH_OjZ9FeFVA,,&l10n=ru&rp=1&cts=1566846387322&mc=4.378098032912546&hdtime=293786

6. TemmoBoe HU3JY4YCHUC TCJI, Cro JHCTaHIMOHHAasdA

CUCTCMBI

XAPaKTCPUCTHUKH. CHeKTpaJIBHBIfI dHaJIM3. TILIOoIIaaKa

[IpumeHeHue B MeAUIIMHE.

Pannocnexkrpockonus. D1eKTpOHHBIN

pesonanc. Crnextpsl JI1P, nux AJEKTPOHHAS

SnepHplii 6nbMMOTEKa YyueOHBIX MarHUTHBIN P4

MaTEepUAJIOB CBS3b CO CBOMCTBAMHU BELIECT
YnbrpaduoneToBoe u3ydeHue. WHHOPMAIMOH
IIpumenenue nopran

TCIIJIOBOI'O U3JIYUCHHA B MCOUIIHUHC.

Pentrenosckoe H3JIIYYCHHUC. TOpMO3HO€

PCHTICHOBCKOC U3JIYUCHHUC.

XapakTepucTuyeckoe
XapaKTEPUCTUYECKUE CIIEKTPBI.

PEHTTEHOBCKOE )
http://www.ed

PeHTreHOCTpYKTYpHBIN aHaIu3.

PannoaktuBHOCTh. OCHOBHOW 3aKOH pOCCUH
AKTUBHOCTH o0Opa3oBaHmMs
http://www.mathnet.ru aTOMBbl, HX TIpH
00IIepOCCUNCKHIA

MenuiuHe. Jlo3uMeTpusi HOHU3UPYIOIIUX

JleiicTBrE HOHUBUPYIOIIUX

I/I3Hy‘IeHHI>'I Ha BCHIICCTBO U OpraHHU3M.
MeToIbI pPETUCTPAIIMH MOHU3HUPYIOMINX

http:www nehudllit ru — mapamarauTHBIH

CBA3b CO CH

PKTPOHHAA
u.ru —
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PaaAuOAKTHBHBIX  IIPCIIApaTOB.

MCHCHHC B

30HaHc. Crekrpsl AMP, ux
Ba. fizportalry- dusnueckuit

Hb1id HppaKkpacHoe n3mydeHue.

CKOT'O PAaAUOAKTUBHOI'O paciajia.

MaTeMaTUYeCKUI OpPTal HU3Ty4YCHUH.

«MOODLE»,

OMCTBaMHU BEILIECTBA.

http://www.newlibrary.ru

— HOBasa

Ooubnuoreka M3ITyveHUE,

(benepalbHbI OpTaN

MeueHHEbIE

bapmarin w1 —

bubmmorexa COI'Y

u3nyueHui. JlozumeTpol. 3ammTa oT
MOHU3HUPYIOIUX U3Ty4YCHHUN.

DneMeHTbl KBaHTOBOW MEXaHUKH. Y paBHEHHE
[Ipenunrepa. KBantoBo-mexaHuyeckas
Mozienb aroMa. CEeKTpbl U3IIy4EHUS U
MIOTJIOLEHUS aTOMOB M MOJIEKYI.

JIroMuHEeCIeHIIN. 3akoH JMroMUHecHeHIun. JIa|

JIA3CPHOIro U3JIy4CHU.

3epbl. CBOMETBO

IIpumenenue J1a3€pOB B

MeauI]

HUHC.

dusznueckue OCHOBBI
PEHTICHOBCKAA KOMIIBIOTCPHAA TOMOFpa(I)I/ISI,
MarnuToOpE€30HaHCHaA

AMHUCCHOHHasi ToMorpadus.

HHTPOCKOIINHU:

ToMorpadusi, TO3UTPOH -


http://www.nehudlit.ru/
http://www.nehudlit.ru/
http://www.nehudlit.ru/
http://www.nehudlit.ru/
http://www.nehudlit.ru/
http://www.nehudlit.ru/
http://www.nehudlit.ru/
http://www.nehudlit.ru/
http://yandex.ru/clck/jsredir?bu=9sw73k&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=4665.Tp8F3LJHYhCK8xP118PU4XHD048tm1pX3bfTHvRoxwMheXiTtL0BzyUMutSCd-tfRGQ4xG5tLqX-3RXn2pLScD8bZxTywhiil5YS5iB7Defiga3ar_mEcxzkDlSWiEea.d981b8651cd4416ff37e63acee96dd8f9e929d40&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdDFcW7MDt6c_mWTHqKmeiO_h-u8vAs6kNa6iWBqN_FKQzWIVna9wb8OEdV9MUb70g&&cst=AiuY0DBWFJ4EhnbxqmjDhX74a2wwDRTGOOu8sDDyISzyccvu7_Q1uJjhrYtdmlK_OdW7AE2i6qq2Pv72E17_Enc9m2ODYCaivKDL_v2UdTK_sXk1OLsg2s-0wrQ1vZo8g7dZYiEX_No3V-2gGG65mg1T5jIOAtFUJ8-8fXgJejas8oV_XxsNohkmZJ4hmdRe-Ra8dPUaKZfklDzqZB9IHvE-d6TiX_TaxvSFqsthrZi9pkhx23KM5XuhjYfK5roX4HDSZmxCmU4N_VFVi_Gvfy3t1hN7GmSKjg67E2IOQ-s5Q2zqLS4rzVYArxk70sFqafgoapiZEnopHjTCEx_SN7CoM0KPMACBfN6z5sENx6Rb4GA6VWWVCZ1XY8B_WySsWiHPXsJEniXFIFPAS7ggX8mlYxj5k86NZWOq0q3b12nGvSMHZ0JIMUb0o8u4TxZieB4mS3ulyEh8RnK_1nPBL_SS5nxqZ78qBZ62RH9jYcPBdhDskP-p5sPsZwWs3uI-hiUAADhZMdoibBnYAWzCmh-0ee-5TDUOjuQdUCLtOgddKgF3rskP-N6G0iKMP7Xh0tclZSywZAtWJcmUKd0IfKhFcHGS6PpojdWfxgEQRgY6Wr-Dj5IObaUFup6WyHHjx4Hb-VP_7twXhtoIY8ZjIzs_hNGnJjah1yap2UuhJpk8V00sq7cxU4jGVxhYHGUomRuSQKvGB4p2-9XJxnbVBlGuZGXRCLZrhgCrh985TLXYMXXB7x8kiUYnPo92ttydU9QTtMyxiOcV9MHwg0peRewt--jonSuUuSCQbuw26vbZsr5GcaY77ggwXTZE1606qxVUayNyapyTqv3_XcLmMDSxKp9XJO05Gv7yKAI7XcC1qcmBzNaWDNu1ntdppxVpx04uGaJPV3p_fWYjCSz3CaMPELDT-x-2J6WL-3x-7Wt6Emb1qfDlvkKyxuEyQUFk0cR1cQyw30E,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcE42ZGNKMjg1akdwVFRfclRBb1NLR2U4a0VlaHJhdlRFZnVWU28xalZSajhJUFlReVhBWHNRODBPU0F2Sm0yS3Nua3NCcVZ4ZGF4&sign=e6e375b5002acfb7e5baba9a29f9760b&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpMe1aChkLdLb71043NAJeCVuRNsXu41kqylMD450EMnKzequOORoJ7gQGhqRiBic4YXYcYx4FMO97NM_ej6bf1Lt23w7EjSDjsPxxP5KQ8Qhfk2lX1gs237L0rc89FjDnoaxsOYvbOmeEM-_wH06b2VpVObhhKcIAs3h_7BChT281re-VVJ3p-eQnbkgw2tvEuvkruLNh6E34ev-a3Nue348awM6Fy_NA_Z0iXsE0hFM6SPUDrjYHaCtNVQYon2EZ3RoazMRsJJGSFiC7g4GRIPUhNogAhKQZIVea_bLIw5Vj6wAqfPRzRrJtnyAx4wS0HKeaPMhOklYH_OjZ9FeFVA,,&l10n=ru&rp=1&cts=1566846387322&mc=4.378098032912546&hdtime=293786
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HUTOI'O (Bcero - AY) 15 4

8. OueHOYHBIE CPEACTBA /ISl TEKYLIEr0 KOHTPOJISA YCIIeBAeMOCTH, Py0e:KHOH aTTecTalMu H
NMPOMEKYTOYHOM aTTECTAIMM 110 HTOraM OCBOCHMS M CIUILINHBI.

PabGouast mporpamMma ImpeaycMaTpuBaeT MPOBEIEHHE JEKIIMOHHBIX M MPAaKTHYECKUX
3aHATHI (JabopaTopHble paboThI), a TaKKe CIEeIYIOIHe BUIBI PadOT: CaMOCTOSTEIBHYIO
paloTy CTYJEHTOB I10 TOATOTOBKE YCTHBIX JJOKJIA/I0B, HAIMCAHUIO pedepaToB U 00CyKACHUI
110 TeMaM JAWCLHITIMHEL - pabOTy B aKTUBHOW M MHTEPAKTHBHOM hopmax.

Buabl KOHTpOJIA.

PabGouas mporpamMma mpeamoyaraeT TEKYHIMA W MPOMEXKYTOUHBIM KOHTPOJb 3HAHHMA.
Tekymiuii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBISEMBI MOHUTOPUHI YPOBHS
YCBOCHUS 3HAHUH ¥ (POPMUPOBaAHKS YMEHUN M HABBIKOB B TEUCHUE CEMECTpa MU YUCOHOTO
rona. Texymuil KOHTPOJIb 3HAHUM, YMEHUN U HAaBBIKOB CTYJIEHTOB OCYILECTBIIECTCA B XOAE
y4eOHBIX (ayJUTOPHBIX) 3aHSTH, MPOBOAUMBIX MO pacnucaHuio. DopMaMu TEKYIIEro
KOHTPOJI BBICTYNAIOT OHPOCLI HA CEMUHAPCKUX U NPAKMUYECKUX 3AHAMUAX, a4 MAKH#Ce
Kopomkue (0o 15 muH.) 3a0anus, BBHINONHSEMBIC CTyJEHTAMH B Hadajie JEKIUU C IIeNbIO
MIPOBEPKU HAJTMYMS 3HAHWH, HEOOXOAMMBIX ISl YCBOCHHUS HOBOT'O MaTepHajia WM B KOHIIC
JICKIIUM JIJIS1 BBISICHEHUS CTENIEHU YCBOSHUS U3JI0KEHHOTO MaTepurara.

PyGexxHbIli KOHTPOJIb OCYIHIECTBISIETCA 1O 00JIee WM MEHEE CaMOCTOSITEIbHBIM
pazzenaMm — yuyeOHBIM MOJYJISAM Kypca M MPOBOAUTCA MO OKOHYAHWH M3Y4YEHUS MaTepuana
MOJyJII B 3apaHee YCTaHOBJIEHHOE BpeMms. PyOeXHbIH KOHTPOJb MPOBOAMUTCA C IIEJIbIO
OTIpeIeNIeHNs] KauecTBa YCBOEHHs MaTepuasia yd4eOHOro MoIyis B IeJoM. B TedeHue
ceMecTpa MPOBOJUTCS IBa TAKUX KOHTPOJIBHBIX MEPOIPHUATHS 1O TpaduKy.

TeMbl 1 KpUTEPUM OLEHUBAHUS CAMOCTOATEIBLHOMH Pa0d0ThI
00y4aroIuXxcs Mo JUCUMUIITIMHE

THUITIOBBIE 3AIAHUSA ONEHOYHBIX CPEIACTB (aas
¢popmupoBanust komnerenuuii OITK-8)

JlabopaTopHble 3aHATHS

Kpurtepuun ¢popmupoBanus oneHok.
JlaGopatopHble 3aHATHS Ha (U3NUYECKOM IIPAKTUKYME IIPU3BaHbl HAYYUTh CTYAECHTA
CaMOCTOATCIIbHO BBIMIOJIHATE PACUCTBI, U3YUYUTHh NMHCTPYKIHUIO HpI/I60pOB, J€J1aTh BBIBOJbI 1

3aKJIIOYCHHUA.

HCJ'IBIO na6opaToprlx 3aHATHH JJI1 CTYACHTOB, ITPUCTYITAOIINUX K U3YUCHHIO KypcCa, ABJISACTCA:
AaTb CTyJACHTaM 3HaHUA, YMCHHA U HABLIKU B obnactu (1)I/ISI/IKI/I, HGO6XO)II/IMI>IC AJId U3YyUYCHUA



XUMHYECKUX ¢ MNPOPUIBHBIX AUCHUIUIMH, a TakKe B TPAKTUYECKOW JesITENbHOCTH
cToMaroJjiora. Kpurepuu oleHKH

* BoimosHeHus 3a1aHuil Ha 1abopaTopHbIX 3aHATUAX —20 OayIoB

* BrimmostHeHUs JOMAITHKUX 3aaHuii —2 —0ayra ® CaMOCTOATeNbHBIX padboT —3 Oasuia

Tunosble 3agaHus Ui NPaKTHYECKUX 3aHATHIl JIaGopaTopHas
padora Nel
BBonnoe 3anstue. Teopust ommbok. JlabopatopHas
pabdora Ne2

N3mepenne NUHEHHBIX PasMEPOB TeN IITAHTCHLIUPKYJIEM U MHUKPOMETPOM U OIIPEICIICHHE
IIJIOTHOCTH BELLIECTB.

JlabopaTopnasi paGora Ne3

Onpenenenue yaeabHON yAapHOU BA3KOCTH

JlabopaTopnasi paGora Ne4d

HpOBepKa OCHOBHOT'O YpaBHCHHA JUHAMUKH BpalllaTCIbHOI' O ABUKCHUS.
JlabopaTopnasi paGora NeS

Omnpenenenre yCKOPEHUs] 3€MHOTO MOJS TSATOTEHHS METOJIOM MAaTeMaTH4YEeCKOro MasTHHKA.
JlabopaTopnast paGora Ne6

Ornpenenenne CKOPOCTH 3ByKa METOJOM CTOSTYMX 3BYKOBBIX BOJIH

JlabopaTopnasi paGora Ne7
Onpenenenue kodduimenta Bs3koctu MetooM Ctokca. JlabopaTopHasi padora Ne§

Omnpenenenre BIa)XKHOCTH BO3/1yXa ICUXPOMETPOM AcMaHa
JlabopaTopnas padora Ne9

Omnpenenenue ko3 duimeHTa TMHEHHOr0 pacIupeHus: TBEPAbIX Tell..
JlabopaTopnas padora Nel(

OmnpeneneHre eMKOCTH KOHAEHCATOPa NEPEMEHHBIM TOKOM
JlabGopaTopuas pa6ora Nell

Omnpenenenre CONMPOTUBIICHUS TallbBAHOMETPA.

JlabopaTopHas padoTraNel2
OrnpeneneHue HAMPSHKEHHOCTM MArHUTHOTO ToJii Ha ocu Karymku. Jlabopatophas
padoraNel3

Omnpenenenne 3/]C MeToI0OM KOMIIEHCALIUU U TEMIIEPATYpPBI €YU

JlabopaTopnas padoraNel4
OmnpezneneHue UIMHBI CBETOBOM BOJIHBI C MHCIOJIb30BaHMEM JH(PPAKIIUOHHOW PpEIIEeTKH
JlaGoparopnas padoraNel5

OHpCI[GJIeHI/Ie KOHIOCHTpAUK BEIIECCTBA KOJIOPUMCTPHUICCKHUM MECTOAOM



JlabopaTopnasi padoraNe16

Omnpenenenre noka3aresns MPeIOMICHUsT PePPakTOMETPUUECKUM METOJIOM
JlaGoparopuasi padoraNel7

Omnpenenenre KOHIIEHTPAIMU BEIIECTBA B PACTBOPE MOJIIPUMETPOM
JlaGoparopHasi padoraNel8

TemnoBoe wuznmyuenue ten. OnpeneneHHe TeMIEpPaTypbl pPACKAJEHHBIX TEI ONTHYECKUM
IIUPOMETPOM.

JlabopaTopnasi padoraNe19

Omnpenenenre pa3MepoB SpUTPOLIUTOB KPOBU

CamocrosiTesibHas padoTa (¢ peKOMeH/10BAHHOM JTUTEPaTypoil K J1a0opaTopHOMY
NMPAKTHKYMY)

Kpurepun ¢popmupoBanusi OlleHOK.

IoaroroBka coodmenuii 1. CooOmieHue COOTBETCTBYET MPEAJIOKEHHON TeMme, MMeeT

BCTYILJIEHUE, OCHOBHYIO 4acTh U 3aKiitoueHue — 1 0.
2. CooOuieHue caenaHo no 3-M UCTOYHUKAM, UCKIII0Yas HHTepHeT-pecypcsl — 1 6.

3. CooOmieHne caenaHo ¢ COOMIOCHHEM METOIMUYECKUX ykazaHuii — 1 6. MakcumanbHOe
KOJIMYECTBO OayyioB — 3.

THunoBbie KOHTPOJIbHBIEC 32JAHHUA JJISI CAMOCTOATEIbHON PA00THI CTYACHTOB(1JIs1
¢popmupoBanus kommnerenmmii OIK-8)

OueHo4HbI aUCT 3aIMTHI pedepara

HaumenoBanue mokxasarteJis BrisiBjIeHHBIE HEIOCTATKH OTMeTKa
M 3aMeYaHud

[. KAYECTBO PEDOEPATA

1 . CooTBeTCTBHE COACPIKAHUS PAOOTHI 1 Gamn
3aJIaHUIO0
2. I'paMOTHOCTb H310KEHUS U Ka4EeCTBO 0,5 Gamn

odopmiieHus paboThI

3. CaMOCTOSATENbHOCTh  BBINOJHEHUS 1 Gamn
paboThl, ryOMHa IPOpabOTKH MaTepuaa,
UCTIONIb30BAHUE  PEKOMEHIOBAHHOW U
CIIPABOYHOM JIUTEPATYPHI




4. O00CHOBAHHOCTDH U IOKA3aTEILHOCTD
BBLIBOJIOB

0,5 6amn

OOGm1as o1eHKa 3a BBITIOJIHEHHE pedepaTa

Tembl pedpepaTuBHBIX padoT (115 popMupoBanus komnerenuuii OIK-8)

MO,Z[CJ'II/IpOBaHI/IC B OHOJIOTHH U MCOUITUHE.

®u3nyeckre OCHOBBI JIa3epOTEepanu.

o o b~ 0w D oE

CBOMCTBA.

~

[IprMeHeHne MarHUTHBIX )KUKOCTEH B TMarHOCTUKE M B TEPATTUH.
8. JletlicTBue nHdpa3ByKa Ha OMOJOTHYECKHE OOBEKTHI.

9. JeiicTBUE yIbTPa3ByKOBOTO H3IIyUYEHUS HA )KUBBIE CUCTEMBI.
10. YnpTpa3Byk, NpUMEHEHUE B TEPAIUU U XUPYPIHUH.

11. YabTpa3Byk, IpUMEHEHHUE B JUATHOCTHKE.

12. Teopust 37IEKTPOTPOBOJHOCTH OMOIOTHYECKHX CHCTEM.

13. XapakTepHble 0COOEHHOCTH TEIUIOBBIX METOJIOB JICUCHHS.
14. dusnyeckue ocHOBHI (PoHODOpE3a.

15. CtpyKTypa MBILII ¥ TEOPUS MBIIIEYHOT'O COKpAIIEHUS.

16. Y® u UK cnektpockonusi B OMOJIOTHH U METUIIIHE.

17. buodusmnka HEPBHOTO UMITYJIbCA.

18. buodwusnka 3puTeNEHON PELEeTIINH.

19. OcHoBBI OMOGHU3NKH KPOBOOOpAIIICHHS.

20. OnrTnueckasi MUKPOCKOTIHSL.

21. DneKkTpoHHAs MUKPOCKOIIHSI.

22. ABropaauorpadus.

23. MemOpaHHasi QUIbTpAIUs U JHATIH3.

24. DnexTpodopes U ero BUbI.

CratucTUuecKuil aHanu3 pa3InYHbIX MEIMKO-ONOIOTHYECKUX MTOKa3aTeeH.

CriekTpanbHbIi aHATU3 MUKPO3JIEMEHTHOT'O COCTaBa OMOJIOTHYECKIX 0OBEKTOB.

MeTtoa HauMEHBIIINX KBaapaToB IIpH 06pa60TI<e MEIUIIMHCKOMN I/IH(i)OpMaI_II/II/I.

BiustHue s7aeKTpUYecKOro ¥ MarHUTHOTO TOJISi Ha CTPYKTYPY BOJABI U €€ (PU3MUECKHE

25. MexaHu3M pacrnpoCTpaHeHHs MOTEHIIMANA ISHCTBHUS BIOJIb HEPBHOTO BOJIOKHA.

26. TeopeTnyeckre OCHOBBI CEIMMEHTAIIMH.

27. Inddysus, ee BUIbI M 3HAYCHHUE B )KU3HEHHBIX MPOIIECCaX OPTaHU3Ma.




28. BI/ICKO3I/IMCTpI/ISI H €€ IPUMCHCHUC B MCANLIUHC.

29. lonsipuMeTpus U €€ UCIIOJIb30BAaHNE B OMOJIIOTUN M MEIUIITHE.
30.Bo3neiicTBue Ha OMOJOTHMYECKUE TKAHU JIEKTPOMArHUTHBIMUA BOJIHAMH TOJIIMH BBICOKOM
YJaCTOTBI.

31.®Dusnyeckre 0CHOBBI MarHUTO-KapAHOTrpapuu 1 MarHUTO-3HIEdanorpapuu

32. Bo3zxelicTBHe BUIAMMOIO CBETa HAa TKAHW YEJIOBEKa, HE OOJIAJAMOIINE CICIH(PUICCKIMH
perenTopamu.

33. Bo3zxeticTBre OamkHET0 HHPPAKPACHOTO CBETA HA TKAHH YEJIOBEKA.

34. Bo3zaeticTBre ynbTpadroIeTOBOTO CBETA Pa3IMYHbIX JHAMTa30HOB HA TKAHH YEIOBEKA.
35. ®oToMeauIMHA, HACTOSAIICE U Oy IyIIee.

36. dusnueckrue 0OCHOBBI (POTOpEIEHINH ria3a.

37. ®u3nYecKue OCHOBBI CITyXOBOW PELICIIIIH.

38. JlaTuuku GU3HYECKHX CUTHAJIOB.

39. ®wusuueckue ocHoBel CBU-Tepmomerpun.

40. ®duszmueckre OCHOBBI TEIUIOBUIEHUS.

41. XeMHITIOMUHECIECHIUS, MEXaHU3MBbI €€ TeHepallui, MPUMEHEHNE XEMILTFOMHUHECIIEHTHBIX
METOJIOB B MEAUIIUHE.

42 .JIFoMUHECIIEHTHBIE METKHA U 30HBL.
43. SInepHblii MarHUTHBIA pe3oHanc (SIMP) u ero MeuKo-0MOJIOTHYECKUE IIPUMEHEHHUS.

44. ®duznyeckue MPUHLHUIBI MO3UTPOH-3MUCCHOHHONH TOoMorpaduu (II9T). Ilpumenenue
metonosB IIDT B Menunuue.

BOITPOCHI Ha pyOexnbie arTectannu  Ilo kypey «pu3uka » ISl CTy1eHTOB
CTOMATOJIONOB MEAMIMHCKOro axky/bTera.

1.®u3uka kak Hayka. Mecto (pU3MKH B CUCTEME HAayK O MpUpojae. DKCIEPUMEHT U TEOpHs B
¢usnyeckux uccienopanusax. duznyeckue Monenu. IIpoctpaHcTBO M BpeMs Kak (OpMBI
CYILIECTBOBAHMS MAaTEPUH.

2. Hpe,[[MeT MexaHukn. Knaccnmueckass W KBaHTOBas MEXaHUKA. KI/IHCMaTI/IKa, €C 1ICiIb "
3aaun. MexaHHn4eCKoe JBIKCHHUE. OTHOCUTENBHOCTE IBIokeHus. Teno orcuera. Cucrema
oTcycTa.

OCHOBHBIC (bl/ISI/ILIeCKI/Ie MOJCIIN B MEXAHUKE: MaTCpUajibHaA TOYKA, a0COIIOTHO TBEPAOEC TECIIO.

OCHOBHBIC KHHEMAaTHUECKHUE BEIMYNHEI U CANMHUIBI UX U3MCPCHUA.

3. Kunemartuka wmarepuambHOM TOUKH. [lepemernienue, CKOpOCTb,
YCKOpEHHUE.

TanrennuanbHOE M HOPMAJILHOE YCKOPEHUSI.

4. Kunematuka IBHKEHUS IO KPUBOJIMHEWHON TpaeKTOpUH. [[BUKEHHE 110 OKPYKHOCTH.

MowmeHT cuiibl 1 MOMEHT HHepiuu. OCHOBHOM 3aKOH JTWHAMUKH BPAlIaTEIHHOTO JIBUKCHUS
TBEPJIOTO Tea.



5. YrioBas CKOPOCTh U YITIOBOC YCKOPCHHUC U HUX CBA3b C JIMHEHUHBIMU XapPaKTCPUCTHKAMU
JABHKXCHUA.

6./IlnHaMKKa MaTepUAIbHON TOYKHU. B3anmoselicTBre MarepruanbHbIX Tel. MiHepuuaibabie n
HEUHEpIIUATBHBIE CUCTEMBbI KoopauHat. 3akoHbsl HetoToHa. Macca. Cuna. YpaBHeHUst
nBuKeHHsI. CUIIbI B KIIACCUYECKON MEXaHUKE.

7. 3aKOH BCEMUPHOI'O TATOTEHUS. 3aKOHBI COXPAHEHUS B MEXaHUKE.

8.MexaHnuecKkre CBOMCTBA TBEPABIX Tell. 3aKOHBI yIpyroi aegopmaruu. 3akoH I'yka.

9.CBoOoiHBIE TapMOHMUEcKHEe KoseOanus. JuddepenmanbHoe ypaBHEHHE HE3aTyXaIOIMINUX
rapMOHHYECKUX KoJieOaHU, ero pemeHne. 3aBUCUMOCTH CMEILEHUs, CKOPOCTH, YCKOPEHUS

OT BPEMEHH.

10.Teopema Dypbe. [[apMOHUYECKHI CIIEKTP CIOKHOTO KOJICOAHUS.
11.Mexannyeckue BOJHBI. YpaBHeHUE U rpaduk Oeryuieil BoiaHbl. [IOTOK 3HEPruM BOJIHBIL.
Bekrop YMoBa.

12.AkycTuka. OU3NUECKUE XapaKTEPUCTUKHA 3BYKOBOM BOJIHBI. DHEPIrHsl 3BYKOBOW BOJIHBI.
HHTEeHCUBHOCTD 3BYyKa U 3BYKOBOE J1aBJIeHUE. AKYCTUUECKUI UMITEJaHC.

13. 3akon BebGepa-®exnepa. Illkanbl MHTEHCMBHOCTH M TpoMmkocTu. KpuBble paBHOM
IPOMKOCTH .AyIHOMETPUS.(CAMOCTOATEIBHO)

14.*Y npTpazByk. CiocoObl OyUYeHUS YIbTPa3BYKOBBIX BOJH. OCOOCHHOCTH

pacrpoCcTpaHEHHMs U CBOMCTBA yibTpa3Byka. KaBuramus. [lelictBue yiabTpa3Byka Ha
BemiecTBo. Mcronb3oBanue ynpTpasByka B Mmeaunuae. D dext [Jommepa.

15.*KaHI/IJ'IJ'I5IpHI>Ie SABJICHHA, UX 3HAYCHUC B OouoJIoruu u MCOULINHE.

JlaBieHne ®KUAKOCTH O] cheprudeckoil moBepxHOCThI0. Popmyia Jlamnaca.
16.Bsizkocth  kuakocteil. YpaBHenue HproToHa. HbIOTOHOBCKME U HEHBIOTOHOBCKHE
JKUJIKOCTH. MeTobl onpeIeiieHrs BA3KOCTH KUIKOCTH.

_ 17.*®opmyna Ilyaszeinsa. ['mapaBianueckoe conpoTtuBienue. JlamuaapHoe u TypOyJieHTHOE
Teuenust. Yucno Pelinonbaca.

18.*IIynpcoBast BOJIHA, 3aBUCKMOCTb CKOPOCTH PACHPOCTPAHEHHUS OT TapaMETPOB COCYAA.
19. *Omnucanue kpoBoToKa. Pacnpenenenue 1aBiaeHus U CKOPOCTH JABHIKEHUS KPOBH B
cocyaucToil cucreme. duznyeckre OCHOBBI METO/I0B U3MEPEHHsI JaBJIEHUS KPOBH.

20.0OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TeOpur. MOJIEKyJIISIpHBIE CUIIBI.
21.0Tan4mns MOJEKYJIIPHON CTPYKTYPBI Ia30B, AKUJIKOCTEH U TBEPABIX Tel. VneanbHblii ras.

22.0cHOBHBIE YpaBHEHHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOpUM MICAIBHOIO Tasa.
BuyTpeHHsis sHeprus uaeaabHOro raza u UAealbHOro KpUCcTasuia.

23.IlepBoe Hayaso TepMoaAnHaMHUKH. PaboTa, coBepliaemas uaeaabHbIM Ia30M IIPU
pa3IMyYHBIX IIpoueccax. MisMeHeHne BHYTpEHHEW SHEPruy U TEIJIOEMKOCTH MI€JIbHOTO T'a3a B
pa3IMyYHBIX Mpoleccax, ypaBHeHHe Maiiepa. Bropoe Hauano TepMoAMHAMUKH.

24, DNEeKTPUYECKH IUMOJb. DJIEKTPUUYECKOE TOJIe AUMOsA. JIUMONbHBIA 3JIEKTPUUYCCKUN
reHepaTop(TOKOBBIH numnonk). [loTeHIan mosis TOKOBOTO AUMOJS.



25.DneKTporeHe3 IMEeKTPOKapAUOTrpaMMbl B paMKax MOJENTH AWIOJIBHOTO IKBHUBAJICHTHOTO
ANIEKTPUIECKOT0 reHeparopa. Bekrop-anekrpokapauorpadusi.

26.*[lepeMeHHBIN TOK. DJIEKTPONPOBOJAUMOCTh OHMOJIOTHYCCKUX TKAHEH TPU TMEPEMEHHOM
TOKE.

27.IIpuposia eMKOCTHBIX CBOMCTB TKaHel opraHu3Ma. MimMmnemanc OMoIOorn4ecKux TKaHew.
28.MarHutHOE mMOJie M €ro XapaKTEepPUCTHUKU. MarHutHas MPOHUIAEMOCTh. MarHUTHbBIE
CBOMCTBAa OMOJIOTMYECKUX TKaHEH.

29.29neKTpoMarHuTHbIE BOJIHBL. OCHOBHBIE MOJIOKEHUS TeOpUn MakcBesuia. Y paBHEHHUS

Makcgerna. CKOpOCTb 3JIEKTPOMarHuTHON BOJHBI. Y paBHEHUS U rpaduK IIOCKON

rapMOHHYECKOH 3JIEKTPOMAarHUTHON BOJIHBI.

30.06beMHas IUIOTHOCTh YHEPTUU JIEKTPOMArHuTHOM BoiHbL. Bekrop YMoBa-IloliTunra.

31. [lIkana 31eKTpOMarHUTHBIX BOJIH. MICTOUHMKY M3ITy4eHUs 3J€KTPOMAarHUTHBIX BOJIH B
pa3IMYHBIX quana3zoHax. [I[ppuMepsl HCOIb30BaHuUs ANEKTPOMArHUTHBIX BOJH Pa3IM4YHBIX

JIMana3oHoB B MeauuuHe. Pusndeckue oCHOBBI MeTo10B Y BY, nHaykToTepMuy,

MHUKPOBOJIHOBOM TEpAIIUH.
32. *Muxkpockor. [Tonyuenue nzodpakeHus: B MUKpockorie. DopmMyria sl yBETHICHHS.

Paspemalomaﬁ CIIOCOOHOCTh MHKPOCKOIIAa M IIOJIC3HOC YBCINYCHHC. CHCLII/Ia)'IBHBIC
IMPHUEMBI MUKPOCKOITHH.

33. *Pedpakromerpusi. [IpeaenbHbIi yros NperoMIEHUS U yToJl TIOJTHOTO BHY TPEHHETO
OTpa)KeHMsI, UCTIOJIb30BAHUE SBJICHUN MPEIETHHOIO MPEIOMICHHS U TIOJTHOTO
BHYTpPEHHEro otpaxenus. [Ipumenenue pedpakromeTpoB. BoinokoHHas onTuka u ee
UCTIOJIB30BAHUE B METUIIMHCKUX MPHOOPax. DHAOCKOI C BOJIOKOHHON ONTHUKOM.

34.*Iucnepcust ceera. HopmanbHas u aHoMmainbHas aucnepcusi. [IpuMeHeHue aucrepcun
CBETa B CIEKTPAIBHBIX MTPHOOpaX.

35.*[lornowmenue ceera. 3akoH byrepa. 3akon byrepa-Jlambepra-bepa. MosnsipHblit
K02 PUIIMEHT MOTIOMIEHHUS, ONTHYECKas IUIOTHOCTh. Koopumerpust, npuMeHeHne B

MEIULIMHE.
36.*Paccesinue cera. fABnenne Tunnans. MonekymsipHoe paccesiHue. 3akoH Pernes.

37.MuTepdepennus ceera. KorepeHTHbIe BOJTHBI, CIIOCOOBI X MOIY4YEHUS. Y CIIOBUS
BO3HUKHOBEHUS MHTEP(PEPEHLIMOHHBIX MAKCHMYMOB 1 MUHUMYMOB. VIHTepdepomeTpsl,
UX MIPUMEHEHME AJIS aHaIM3a BELIEeCTBa.

38.dudpakuus ceera. YcioBue HaOmonerus qudpakuuu. [Ipunnun [roiirenca-dpenens.
JudpakimonHas pemierka, popMmyia IriIaBHbBIX MaKCUMyMOB AU(PPAKIMOHHOMN peIIeTKH.
JInppaKkIIMOHHBIHN CIIEKTp, ero npuMeHeHue. Paspermmaromnas criocoOHOCTh PEIIETKHU.

39.*[longpuzauus cBera. EcrecTBeHHBIN U NOMspU30BaHHbIN cBET. CI0COOBI MOITy4YEHHUS

MOJIAPU30BaHHOrO cBeTa. [lonsprsanust npu oTpaskeHUU U MPEIOMIIEHUH CBETA HA I'PaHULE

IBYX AMAJIEKTPUKOB. 3aKoH bprocrepa.

40. J1BoiiHoe nydenpenomienue. Ilpusma Hukons u nomspounst. Juxpousm. Ilongpuzarop

Y aHanu3aTop. 3akoH Masmtoca.



41.0nTuueckas aKTUBHOCTh BEILECTB. Y IeIIbHOE BpaliCHUC. I[I/ICHCpCI/ISI OITHYECKOH
AKTUBHOCTH.

[longpumerppl M UX MPUMEHEHHE [UIs HCcienoBaHus BewecrtBa. l[lomapumerpus
(caxapomeTpusi) U criekTponoysipuMmetpus. [losipu3annoHHbIT MUKPOCKOTI.

42. TennoBoe U3aydeHUe Tea. XapaKTEPUCTUKHU TEIUIOBOTO M3JIYUYEHHUS: SHEPreTUYECKast
CBETUMOCTb,
CHEKTpajbHasi IUIOTHOCTh  JHEPreTU4YecKou CBETUMOCTH, MOHOXPOMAaTHYECKHIA

koa(urment nornomenus. AbcomoTHo yepHoe Teno. Cepoe Teno. 3akoH Kupxroda.
43.Cnektp uznydeHusi abCOIIIOTHO YEpHOTo Tela. 3aK0oH cMmelnenus Buna. 3akon

Credanabonsimana. ['unoresa [Inanka. @opmyna [Tnanka mist cieKTpaibHOM MIIOTHOCTH
HHEPreTHYECKOi CBETUMOCTH a0COIOTHO YepHOro Tena. [IpumeHenne TeninoBoro

H3JIYy4YCHUA B MCIAUIIUHC.

44. PertrenoBckoe n3mydeHue. OCHOBHBIE cBoicTBa. [IpocTeiimas peHTreHoBCKas TpyOKa.

45.TopMO3HOE PEHTI€HOBCKOE M3JIyU€HUE, €ro CekTp. JKecTKoCTh U MOIIHOCTh
PEHTTeHOBCKOT0 H3MydeHus. DakTophl, BIUSIONIUE HA )KECTKOCTh U MOLTHOCTh
U3ITyYEHUSL.

46. XapaKTCpI/ICTI/I‘-ICCKOC PECHTI'CHOBCKOC U3JIYUCHUC, XapPAKTCPUCTUICCKUC CIICKTPHI.

Hudpakmust peHTreHoBckuX dydei. OCHOBBI PEHTICHOCTPYKTYpHOTro aHainu3a. dopmyna
Bynbda-bparros, mpuMeHeHue 115 aHaIU3a CTPYKTYPHI BEILIECTB.

47.]JleficTBHE pEHTI€HOBCKOI 0 U3JIy4EHHUs Ha BelecTBo. [lepBuyHbIE TPOLIECCHI
B3aMMOJIEMCTBHSI U3JIyUEHHUS C BEIIECTBOM: KOT€peHTHOE paccesiHue, potodpdexr, raddext
Komnrona. Pesynbrupytomue 3 QeKTsl B3anMOAeHCTBUS H3ITyUYEHHUS C BEIMIECTBOM. 3aKOH
byrepa.

48. [IpruMeHeHre peHTIeHOBCKOTO U3yYeHUs B MeIUIMHE. JINHEHHBIA U MacCOBBIN
k03 punneHTH ociabnenus u3nydeHusi. OCHOBBI PEHTI€HOINATHOCTHKH.

49.PagnoakTBHOCTh. OCHOBHOM 3aKOH PaJIMOAKTUBHOIO pacnana. AKTUBHOCTb.

Anbdapacniag atoMmHbIxX siaep. bera-pacman simep. Crnextpsl anbha- u 6era- M3IIydeHH.
["ammaun3tyuenue sizep.

50.*BzaumojeiicTBUe HOHU3UPYIOIIETO U3TYUYECHHUS C BEMIECTBOM. MIOHM3AIIMOHHBIE TIOTEPH.
[Iponukarotast CrtocoOHOCTb.

51.*%JleTeKTOpbI MOHU3UPYIOMIUX U3ITyueHul. Jlo3umerpuueckre mpuoopsl.
52.*]J1o3uMeTpust HOHU3UPYIOLEro u3iryueHus. [lornoneHHas u 3KCro3uIMOHHAast J03bI,
€IMHULBI U3MepeHnsa. MomHocTh 103bl. CBA3b MOLTHOCTH 1036l U aKTUBHOCTH
OKBUBAJICHTHAS 1034a.

53. OcHOBHBIE ITpEJCTaBICHUs KBaHTOBON pu3uku. Mojens aroma Pezepdopa.
94. Tloctynatsl bopa. I'unotesa ne bpoitnsa. KopnyckynspHO-BOIHOBOH Iyalinu3M.
CooTHoOIIEHNE HEOTIPEIETIEHHOCTEMN.

*  CcM. caMOcCTOsITeNIbHAs padoTa.



KomnbrorepHoe TectupoBanue 1o aucuunanHe “@usuka”: (a1 GopMupoBaHus
komnerenuuii OIK-8)

1. TecTsl K MepBOM PyOeKHOM aTTeCTAUMU MO JUCHUILIMHE “Pu3nka .

Yro u3yqaer pusuka?
[Ipupony B3aumonencTBUS HPU3MUECKUX TEI.
CaolicTBa MaTepuu.

CaolicTBa MaTepuu U (GOPMBI €€ IBUKEHUSI.

C xakuMHu BUaMM NOTPeNIHOCTeH NMPUXOAUTHLCSH MMeTh 1es10? HeomnpeneneHHbIMu,

CKBO3HBIMH, CIIy4YalHbIMU;

CucreMaTHYSCKUMH, CIIy4ailHBIMH, MpOMaxamu; [Tpomaxamu, onpeaenEHHbIMU,
HECBOMCTBEHHELIMU.

Yro Taxkoe npukenue? CpoiicTBa
MaTepuH.

CBoiicTBa MaTepuu U CIIOCOOBI €€ cymiecTBOBaHMs. CrIOCOOBI €€ CyIIeCTBOBAHUS.

Ha3zoBuTe nociegoBarebHO 3TANbl (PU3NYECKOT0 M CCIETOBAHUA:
Habnronenue — runoresa — 5KCIEPUMEHT — TEOPHUSL.
Habntonenue — runoresa — Teopust — skcniepuMenT. Habmronenue

- TCOPHA — Ir'HII0TE3a — SKCIICPUMCHT.

Yro u3yuyaer mexaHuka?
3aKOHBI IBUKEHUS.
[pocreiitmme GhopMBbl ABHKEHHSI MATEPHH.

HpI/I‘II/IHBI TOr'0 UJIM MHOI'O XapaKTEpa ABUIKCHHA TCJIA.

Kunematnka pemaer 3agaqy: OnpenesneHue CKOpocTu
Tena B JH000N MOMEHT BPEMEHH.

Ornpenenenne KOOpUHAT Tejla B JIFOOOW MOMEHT BpeMeHH. Ompe/eieHrne CKOPOCTH Teja |
€ro KOOPJMHATHI B JTIO0O0M MOMEHT BPEMEHH.

Yro Takoe MaTepuaJbHasi TOUKA?
WneanpHoe Teno, UCOIb3yeMOE MpHU pelieHuu pu3nyeckux 3anad. MaeanbHoe

TEJ0, pa3MepaMu KOTOPOTO B YCIOBUSX JAHHOM 33]a491 MOXKHO IPEHEOpEUb.



PeanbHo cymiecTByloIee GU3NIeCKoe Teo.

Yro coloii mpeacTaBJ/sieT cucTeMa orcyera?

[IpsiMOyTONIBHYIO IEKaPTOBYIO CUCTEMY KOOPAMHAT.

DTO cucTema, CBSI3aHHAas C HEKUM TEJOM, OTHOCUTEIBHO KOTOPOrO0 MbI paccMaTpuBaeM
JIBUKECHHUE.

OHa coCTOMT W3 Tela OTCYEeTa, CBS3aHHAs C HUM MPSIMOYTOJIBHOM JEKAPTOBOW CHUCTEMOM
KOOpJMHAT U IPrOOpa, TO3BOJISIONIETO BECTH OTCYET BPEMCHH.

B kakux ciaydasix yncJeHHOe 3HAaUYeHHe MYTH 1 MOAYJIb NepeMelleHus1 COBNAAAIT?
Bcerna.

B cnyuae, korna teno aBuxkercs no npsimoit iuHun. Hukorga.

Kak HanpaBJieH BeKTOP yIJ10BOil CKOPOCTH B CJ1y4ae KPUBOJIUHEHHOr0 ABHKEHHUS ?
[To kacaTenbHOM K OKPY’KHOCTH, IO KOTOPOM JBHKETCA Teno. Ero

HaIpaBJIEHUE ONpeAeTsIeTCs «IIPaBUIOM OypaBunka». Baons paauyca

K LIEHTPY OKPY>KHOCTH.

Bo ckosbK0 pa3 nepuoja o0pameHuss MUHYTHON CTPeJIKHU 00Jblie Mepuoaa o0palieHus
CEeKYH/IHOM CTpeJaKu?

B 2 paza. B

10 pa3. B

60 pas.

IIpoaomxute GopmyIupoBKY nepBoro 3akoHa Hol0TOHA: Tejio cOXpaHsieT CBOIO
CKOPOCTH HEM3MEHHOM, eCJIH...

Ero paccMaTpuBaTb OTHOCUTCIIBHO MHCPHUAJIBHBIX CUCTCM OTCYHCTA, B KOTOPLIX HAa HCIrO0 HC
,Z[eﬁCTBYIOT Apyruc CUJibl WJIN HUX HeﬁCTBHe KOMIICHCUPYCTCA. Omno JABHKCTCA B 3aMKHYTOﬁ
cucrteme. Hudro He Melaer ero JABHKXCHHIO.

YckopeHue, KOTOpoe NpUOOpeTaeT OHO TEJI0, B3AUMOAEHCTBYS C IPYTrUM TeJIOM,
3aBHMCHUT:

TonpKko OT cBOMiCTBA TCJ1a, BBI3BIBAIOIICTO B3aHMOHeﬁCTBHe.

Tonpko 0T pacCTodHude MCKIY B33,HMO,IICI>1CTBYIOH.IHMH TCJIaMH MW CKOpPOCTH HX
OTHOCHUTCJIIBHOI'O ABHKCHMA.

OT cBOMCTBa ATOTO TCla, U OT CBOMCTBA TCJa, BBI3BIBAIOIICTO B3aHMOHCﬁCTBHe, oT
pacCToOAHUA MEX Y B3aHMOHCfICTBYIOIHHMH TEJIaMHU U CKOPOCTHU UX OTHOCUTEIILHOT'O
JABHKCHUS.

Cnpasemnubbl 3akoHbl Hel0TOHA B cucTemax orcyera cBsi3aHHbIX ¢ Connnem? OxHu

CIIpaBCAJIMBEI BCCTJA.



Her, tak xak oTHOcuTesnbHO COJIHIA TUIAHETHI IBMXKYTCS IO KPUBOJIMHEUHBIM TPACKTOPHUSM.
MoryT BBITOJHATHCS IPH ONPEAEIICHHBIX YCIOBUSIX.

YeMy paBHA KHHETHYECKAsl JHEPTUSI MACCOM 2 KI' ABHKYLLET0Csl €O CKOPOCThIO 3 M/c? 6

Jx.
9 JIx. 18 JIx.

Ckopoctb

“dr

Yckopenne
a="dr -dt

YriaoBoe YCKROopeHue

E=do”

dt

V =w T

V
Vi=¢r



Bropoii 3akon HeroToHa

F=a

m
F=m-a

F=m+a

Tpernii 3axkon Heroron
F1=F>

Flzﬁz

Fi1=-F»

3akon COXpaHCHUSA MeXaHN4eCcKoi JHEPrum

Ilonnas mexaHuueckas SHEpPIrua 3aMKHy'TOI71 CUCTCMBI TCJI, MCXKIAY KOTOPbBIMU rZ[eI\/’ICTByIOT
KOHCCPBATUBHEBIC CUJIBI HE OCTACTCA MOCTOSIHHOM

[TonHas mexaHu4decKas YHEPTHs 3aMKHYTOM CUCTEMBI TEJ, MEXIY KOTOPBIMHU JEHCTBYIOT KPOME
KOHCEPBATUBHBIX CUJI U HEKOHCEPBATUBHBIE CUJIBL, COXPAHSAETCS.

IlonHas MexaHU4YeCKas OHEpPIrua SaMKHYTOﬁ CUCTCMBI TCJI, MCKIY KOTOPbBIMU ,E[CI>'ICTBYIOT
KOHCCPBATUBHEIC CUJIbI, OCTACTCA TIOCTOSIHHOM.

IonsTHe «HaeaNTbHAA KUIKOCTD)»
Kunkocts, B KOTOpON JEMCTBYIOT CUJIbI BHYTPEHHErO TpeHus. JKUAKOCTH,
B KOTOPOW BHYTPEHHEE TPEHUE MOJIHOCTBIO OTCYTCTBYET.

Kunkocts, B KOTOpOM HNEHCTBYIOT CHJIBI CONPOTHMBIICHHUS, 4 CUJIbl BHYTPEHHEIO TpPEHMS
OTCYTCTBYIOT.

YpaBHenne bepuysm
my~2
+pgh +P = const 2
PV

~ +pgh+P = const
2
B2

+pgh +P = const 2

Ecau B kaxa0i TOYKH MOTOKA *KUAKOCTH CKOPOCTb H YCKOPEHUE OCTAKTCH BCJIMIUHAMU
MNOCTOAHHBIMHU, TO TCUCHUEC HA3bIBAIOT?

JlamMmuHapHBIM.

TypOyneHTHBIM.



CranuoHapHbIM.

IIpu onpenenennu kKo3(pPpuuMeHTa BHYTPEHHEr0 TPEHNUSI KACTOPOBOI0 MacJia B
Ja00paTOPHOM NMPAKTHKYMe UCOoJb3YI0T MeToa Ctokca. Kak n moyemy aBu:KeTCs
HIAPUK, JOCTUTHYB NMOBEPXHOCTH KMAKOCTH?

[lepBoHaYaBEHO €r0 IBHKEHHE ObIIIO YCKOPEHHBIM, T.K. CHJIA TSDKECTH IIPEBATMPOBAJIa HAJl
CYMMOM CHJI COIPOTUBIICHUS U ApXUMEA, 3aTEM POCT CHJIbI COIPOTUBIIEHUS, B CBSI3U C
POCTOM CKOPOCTH, MIO3BOJIMJI TPUBECTH K HYJIIO UX PAaBHOACHCTBYIOLIYIO — ABUKEHUE CTAIIO
PaBHOMEPHBIM.

[lepBoHayanbHO €ro IBMKEHHUE OBLII0 YCKOPEHHBIM, T.K. CHJIA TSKECTH IIPpeBaIMpoBajia Haj
CYMMOI1 CHUJI CONTPOTUBIIEHUS U ApXHMe/ia, 3aTeM POCT CHIIbI ApxXuMe/ia IpuBe K
PaBHOMEPHOMY JABM)KEHHUIO IIapHKa.

I[BI/I)KCHI/IC IIapuvKa Ha BCEM IIYTHU — PAaBHOMCEPHOC.

MarteMaTu4YecKHil MAATHUK OTBEJIM OT IOJIOKEHUsI paBHOBecHs U oTnycTu/n. Kakoii
JHeprueil oH 00J1a/1aeT NP MPOXO0KIEHUHU MOJIOKEHUsI paBHOBeCHs1?

[ToTeHManbHON dSHEPTUEH.
Kunetrnueckoi sHeprueu.

[ToreHIManbHON U KHHETUYECKON YHEPIUECH.

CoBnajenne cOOCTBEHHOI YACTOTHI KOJIEOAHNS TeJIA C YACTOTOM BBIHYKIAK0MIEH CHJIIbI
NPUBOIUT...

K pe3komy BO3pacTaHUIO aMILTUTYAbI KOJICOAHUS.

K ocranoBke kome0mromierocsd tena. K isMEHEHUIO €ro
nepuo/a.

Kaxkoe u3 BbIpa:keHuii He NpeacTaBJsieT co00i onpeaeeHne JIMHbI BOJHbI: PaccTosiHue
MEXIy ABYMs OMIKaHIIUMH TOYKaMH, COBEPIIAIONIUMHE KOJIeOaHUs B OJJMHAKOBBIX (ha3ax.

PaccrosiHue, KoTopoe MPOXOAUT BOJTHA 332 BpeMsl paBHOE OJHOMY Tiepuoy. PaccrosiHue
MEXIY ABYMs OJFOKAHIIMMHU TOYKaMHU, COBEPIIAOIIUME KOJICOaHHS B TPOTHBOITOIOKHBIX
(hazax.

3ByKOBBIE BOJIHBI PACIIPOCTPAHSAIOTCH ¢ HAHOOIbIIEH CKOPOCTBHIO?
B razax.
B xxunkoctax.

B tBepapIx Tenax.

IIpo0OeskaB mo B3J1eTHOM MoJI0ce paccTosinue B 1,1 kM, camouieT npuodpes ckopocts 110
M/c. CuuTas IBHKeHHE PABHOYCKOPEHHBIM, ONpe/euTe BpemMsi pa3dera.

10 c.
30c¢. 20

C.



JIBuikeHUe IBYX BeJIOCHIIEANCTOB 32/1aH0 YpaBHeHusiMu: X1 = 5t, x2=150-10t. Onpeneaurte
BpeMs X BCTPEYH.

10c. 15¢
25c¢..

JIBH:KeHMe IBYX BeJIOCUIIETUCTOB 3a1aHo ypaBHeHusimu: x1 = 5t, x2=150-10t.

Omnpenennte KOOPAMHATY MeCTAa UX BCTPEYM.
45M OT Havasia IBM>KEHUA MEpBOTo Benocuneaucra. SO0M ot
Hayaja JBWKECHUS MEPBOro BEJIOCUIIEAUCTA. 15M OT Havyana

ABUIKCHUS IICPBOT'0 BCIOCUIICIUCTA.

Kak u3MeHUTCS HEeHTPOCTPEMUTEILHOE YCKOPEHHUeE Tejla, eCJIM OHO CTAHET IBUTaThCsl 1o
OKPY>KHOCTH BJIBO€ 00JIbIIEr0 paanyca ¢ TOi ke CKOPOCTbIO?

YBenuuutcs B 4 pasa.
YMmenbmutes B 2 pasa. YBenuuures B 2
pasa.

IIpou3BoaHasi 0T HMIYJIbCA TeJIa 10 BpeMEHH PABHA reOMeTPpHYecKoii cymme Beex
CHJI, ICHCTBYIOIIMX HA JAHHOE TeJI0. JTO (P)OPMYJIMPOBKA 3aKOHA COXPaHEHUS
nMiryibca. [lepBoro 3akona Herotona. Broporo 3akona HeroToHa.

JIBu:KeHHEe MAaTEPHAILHOM TOYKH ONMCHIBAETCH YpaBHeHneM x=5-8t+4t%, Onpenennre ee
HMITYJIbC Yepe3 2¢, MPUHSAB ee Maccy paBHOii 2 Kr. 16kr m/c.

10kr m/c. O xr M/c.

I[.]'[ﬂ KaKHX TeJI ClIpaBeaJIuB 3aKOH Bceanﬂoro TATOTCHUA

Jmst Bcex Tel.
I[JISI TCJI, PasMEPbl KOTOPBIX 3HAYUTCIBHO MCHLBIIC PACCTOAHUA MCKIAY HUMH. Tonbko JJISA
IJIAHET COJTHEYHON CUCTEMBI.

CyluecTBYIOT JIM Pa3jJM4uMsl MeKIYy NOHATHAMH «MHEPTHAS» U «TPABUTALMOHHASD)
maccbl? Her.

CYU.ICCTBYIOTI rpaBUTAlMOHHAA MacCa OIpCaACIACT CIOCOOHOCTH Tea MPUTATUBATHCA K
ApPYTUM TECJIaM, pa60TaeT B 3aKOHC BCCMI/IPHOTO TATOTCHHUSA, 4 UHCPTHAsA ONPCACIICT MCPY
HHCPTHOCTH TCJIa, ABJIACTCA HCTOYHUKOM 00bEeKTa TATOTEHHSL.

I/IHepTHaSI macca «pa60TaeT» TOJIBKO B MHCPIUAIBHBIX CUCTEMAX OTCYCTA, d TPaBUTAllMOHHAA

- Be3Je.



Cuiia rpaBUTAIIMOHHOIO B3aUMO/IeCTBUSI MeXKIY TeJIaMH MaccaMu 1o 1 Kr ka:kaoe Ha
paccrosinuu R paBua F. Uemy O0yner paBHa cujia rpaBUTALMOHHOI0 B3aMMO/1elCTBUA
MEXKIY TeJJAMH MACCaMM 2 KT U 1KI, HaXOJSIIUMHUCA HA TOM :Ke pacctossHuu R apyr ot
apyra?

1F.

4F.

2F.

Kaxkasi u3 BeJJMUMH MOKeT ObITh NPUHSATA 32 XapaKTePUCTUKY YNIPYTUX CBOMCTB Tesa?

AOCOJIIOTHOE YUTMHCHUE.

OTHOCHUTENBHOE yJIMHEHUE. MeXaHnuecKoe HapsKEeHHE.

Crep:xeHb Maccoli B 1 Kr ¥ JWInHOM 1M nepeBein M3 TOPU30HTAJIBLHOIO I0JIOKEHHS B
BePTHKAJIbHOE M0JI0:KeHHe. [Ipou30omio jim u3mMeHeHne ero NoTeHMAJIbHOM JHeprumn?

Her.
[ToreHnmanpHas sHeprus yBeauuuiaack. [loTeHnnanbHas SHEPrUs YMEHbBIIUIACS.

JIBHKkeHUe, NP KOTOPOM KaXIas TOUKA TeJa ABHKETCSl Bce BpeMs B 0JHOI MJIOCKOCTH,
NpuYeM Bce IIOCKOCTH, B KOTOPBIX IPOMCXOAAT ABHKEHUS TOYEK TeJia, NapaulebHbI
MeKay co00ii Ha3bIBaeTCs

BpamarenbHbIM ABUKEHUEM.
[TocTtynarenbHbIM IBUKEHHUEM.

HHOCKOHapaJIHGJIBHBIM JABHKXCHHECM.

MoMeHT HHepUMH HUJIMHAPA MacCOH M U PaauycoM R 0OTHOCHTEIbHO 0CH, TPOXOAsI el
Yepes MEHTpP Macc, paBen MR? 2 MR* mR?%/2,

Kakoe u3 NPUBEACHHbLIX HUKEC PABCHCTB BbIPpaXKa€ET OCHOBHOM 3aKOH JUHAMHUKH
BpamaTeJIbHOI0 I1BUKCHUA:

M = I(dw/dt).
M=dN/dt.
M = [(do/de).

Jdannas ¢popmyaupoBka «Ilpu yctaHoOBUBIIEMCS JIBHKEHHH HA€ATbHOM KHIKOCTH
CyMMa y/ieJIbHOW JHEePIrUuM AaBJICHUS, YIeJIbHON KHHETHYECKON U MOTEeHIHAJIbHON
JHEPruM SABJISAETCH BEJUYUHONU MOCTOAHHON HA JII0OOOM MONEePEeYHOM CeYeHHUH
NMOTOKA), BIPAKAONIAs 3AKOH COXPAHEHHSI JHEPIrUM NMpeACcTaBJIsAeT Y paBHEHUE
HEpa3pbIBHOCTHU CTpyH. YpaBHeHHe bepHyu. YpaBuenue [lyazeiins.

OT KaKuX MapaMeTPoOB 3aBHMCUT BBHICOTA MOAbEMA KUIKOCTH M0 KANWJLISIPY B CJIy4dae
CMAa4Y¥MBaHMA €I0 ero CTEHOK?



Ona npsiMO MPOIOPIUOHATBHA KPUBOMY YIUTy, KO3 (PHUIMEHTY HOBEPXHOCTHOI'O HATSXKEHHUS,
AKHJIKOCTH, €€ IUIOTHOCTU U 0OpaTHO MPONOPLUOHATIbHA PAANYCy Kaluulspa Ha INIOTHOCTb.
OHna npsMo NponopIHoHaIbHa PaAnyCy Kaluiuigpa Ha MIOTHOCTb KUAKOCTU U 0OpaTHO
MIPOIOPILIMOHANIbHA TPOU3BEAECHUIO KOA((DUIIMEHTa TOBEPXHOCTHOTO HATSHKEHUS Ha KpaeBon
yTOII.

Omna npsiMo MpOTOPLUMOHANBHA POU3BEICHUIO KO PHUIHEHTA €€ TTOBEPXHOCTHOTO
HaTsDKEHHS Ha KPaeBOM yroJl 1 00paTHO NMPOIOPIUOHAIbHA POU3BEICHHIO IJIOTHOCTH

JKUJIKOCTHU Ha paguycC Kallujdgpa.

IIpu npoBepKke OCHOBHOIO YpaBHEHH Sl IMHAMUKH BPalIaTe/IbLHOI0 ABUKeHU (TepBbIii
cJIy4yail NIPOBEePKH) MOMEHT HHEPIHUHM I0/ZKeH ObLI 0CTABATHCH MOCTOSIHHBIM, MEHAThCS
JM0JIZKHBI MOMEHTBI ciJjl. Kak 310 peanin3oBaHo ObLJI0 HA IPaKTUKe?

HamaTpiBaHHEeM HUTH Ha IIKKUB OOJBIIIOTO U MAJIOTO pajyca.
[Tepemernias 4 rpy3a BAOIb CTEPIKHSL.

OcTtaBuss T'PY3bl HCIIOABUKHBIMU, HAMATBIBAIOT HUTH HA IIKHUB OOJIBIIIOr0 M MAJIOTO paanycoB.

JlaBjieHHe H1€aJILHOT0 Ia3a YBeJIHYHJIOCH B 2 pa3a, a ero TeMneparypa yMeHbIIWIACh B

4 pa3za. Kak u3ameHmICsSl IpH 3TOM 00beM raza?

OcTajics HEU3MEHHEIM.

YMenbuics B 8 pa3. YBEIUYUIICS BIBOE.

Kakxomy npoueccy cooTBeTcTBYeT YuacTok 1-2 rpadpuxa?

P
2 3
1 4
\
N3orepmuyeckomy.

Nzobapuueckomy. M3oxopHOMY.



Kakomy npoueccy cooTBeTCTBYeT Y4acTOK 2-3 rpaduka?

P

N3otepmuueckomy. M3obapudeckomy.

N3oxopHOMY.

Kaxkomy npomeccy cooTBeTcTBYeT Y4acToK 3-4 rpadpuxa?

P
2 3
1 4
\
Nzotepmuyeckomy.

Nzobapuueckomy. W3oxopHOMY.

YTo mMpoMuCX0aUT ¢ U30TEPMOM H1eaILHOro ra3a B ocax P,V npu yBesuyenun
a0coII0THOM TeMnepaTypbl? 3MeHeHuUi HE TPOUCXOIUT.

I/I30TepMa HpI/I6J'II/I)KaCTCH K Havdally KOOpAWHAT. I/I30TepMa OTOABUTACTCA OT
Haydajla KOOpAHuHaT.



IlepeBegure t=270C B TeMnepaTypy no mkane KeabBuna:
1270K.
3000K.
1000K.

ITouemy BHyTpeHHee TPeHHe OTHOCHTCS K SIBJCHHSAM nepeHoca? OcCyliecTBIsAETCs
IIEPEHOC MACCHI.
Bonee ObicTphie crou BoO3ayXa IMEpeNaroT HHEPrui0 Oosee MEICHHBIM CIOSM.

OcymiecTBisieTcs mepeiaya UMITyJibca OT 0osiee «OBICTPBIX)» CIIOEB raza 00Jiee «MEICHHBIMY.

OT KaKuX TEPMOJIMHAMMYECKHUX NMAPaAMeTPOB 3aBUCUT KOG PULIMEHT BA3KOCTH ra3oB?
TosbKO OT TEMIIEpaTypBl.
Tonpko OT HaBiIeHUS.

OT naByieHUs U TEMIIEPaTyphbl.

Yem onpenessieTcsi BHyTPeHHsIsl JHeprus Tejia?
CyMMO# KMHETHYECKOW SHEPIUH TEIIOBOTO IBUKEHUS YacTUI BelecTBa n moTeHIuaibHON
SHEpPruen uX B3aUMOICUCTBHUS.

CYMMOﬁ KHHETHYSCKOH OHCPIrur TCIJIOBOI'O ABUKCHUSA YaCTHUI] 3TOr'OTCIIA. IloTenunanbpHOM
3Hepr1/1e171 qacCTUl, U3 KOTOPBIX OHO COCTOMUT.

2. TecTnl KO BTOPO#i py0e:KHOM aTTeCTALlMM N0 JMCUMILINHE “DHU3MKa MaTeMaTHKAa”.

Yro Ha3bIBaeTCs 3JIEKTPOAMHAMUKOM ?
DIeKTpoAMHAMHKA- 3TO HayKa, U3y4alolllas MEXaHUUECKOe JBUKEHUE Tel.

DNeKTpOoAMHAMHKA- ATO HayKa O CBOMCTBAX M 3aKOHOMEPHOCTSIX MOBEIEHUS 0c000TO BH/1a
MaTepHH - JIEKTPOMArHUTHOTO TIOJIs, OCYIIECTBIISIONMIETO B3aUMOICHCTBUE MEXKTY

QJICKTPHUYCCKH 3apPsAKCHHBIMHA TCJIaMU.

OJeKTpoJMHAMUKAa - 3TO HayKa O TEIUIOBBIX M30Ipoleccax, KOTOpas HE YYHUThIBAeT
MOJIEKYJISIPHOE CTPOCHHUE TEIL.

Y10 Ha3bIBACTCHA JIEKTPOCTATHKOM ?

PaBI[CJ'I QJICKTPOANHAMUKH, HOCBHH_ICHHHﬁ N3YUCHUIO IBMKYHIUXCA SJICKTPUYICCKUX 3apAa0B.
Pa3nen OJICKTPOANHAMMHKH, HOCB?IIIIGHHI)IP'I HU3YYCHUIO MMOKOAIINXCS 3apAa0B. 9J'I€KTPOCTaTI/IKa

— OTO HayKa, udydaromnias rmoBeaACHNC HeﬁTpOHOB.



Y10 Ha3bIBaeTcs AJCKTPUIECCKUM 3apﬂIl0M? SHGKTpI/I‘-ICCKI/Iﬁ 3apsad ONpCACIISICT
HMHTCHCUBHOCTD 3JICKTPOMAIrHUTHBIX B3aUMOICHCTBHUH.

SHCKTpI/I‘IeCKHﬁ 3apsa onpeacIICT MHTCHCUBHOCTD I'PaBUTALIMOHHBIX BSaHMOI[efICTBHﬁ.
BHCKTpI/I‘IeCKI/Iﬁ 3apsd HC OIMPCACIISACT HC 9JICKTPOMAIrHUTHOC, HC I'PABUTALIMOHHOC

B3aWMOJIEHCTBUE.

YTo Ha3bIBAETCS TOYEYHBIM JJIeKTPUYECKUM 3apsiaom?

ToueuHbIM 3apsI0M Ha3bIBACTCA 3apsHKEHHOE TENIO, pa3MepaMu KOTOPOTO HENb3s MpeHeOpedb
110 CPAaBHEHUIO C PACCTOSIHUSIMH OT 3TOTO TeJa JI0 IPYTUX 3aPSIKEHHBIX TEJ.

TouedHbIM 3apsIOM Ha3BIBACTCS 3aPSHKCHHOE TEJI0, pa3MepaMu KOTOPOTO MOXKHO MTPeHEOpeYh
10 CPABHEHUIO C PACCTOSHUSIMU OT 3TOTO TeJa 10 APYTUX 3apsLKEHHBIX Tell. TouedHbIM

3apsAA0M HA3bIBACTCA 3apsSKECHHOC TCII0 TFOOBIX pasMEpoB.

(I)OpMyJ'Ia 3akoHa Kynoua, Korjaa B3aI/IMO)]eI7[CTByIOHII/Ie 3apsAAbl HAXOAATCH B CpEIe C
}:[I/I3JICKTpI/I‘[eCKOI71 IPOHMIAEMOCTbIO. M1M2

F=y r2
2I'F
F=k
r
F= ro40n, ,

Hal'[pﬂ)KeHHOCTL JIEKTPOCTATHIECCKOI'O IMOJISI B JaHHOM TOYKe.

. _E=qF

- F
E=q
F

E=q

Eaununa H3MEPCHUA HANPIKEHHOCTH 3JICKTPOCTATHYIECCKOI'O IMOJIA B CH:

I:lEg Ke ]IEI

I:lEE Bl m
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HaHpHﬁ(eHHOCTB moJisi, CO31aBaA€MOI0 TOYCIYHLIM 3apAI0OM.
. q.

E:ker
r

- 1q.

E=———
4DDorzer
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IIpuHIMN cynepno3uuM moJiei.

—_ = — —

O 0O O
E=FEF,..Es; .

YT10 TaKkoe JUHUA HAMPAKCHHOCTH 3JICKTPOCTATUHICCKOI0 noJjs?

BoobOpaxxaemas nuHus, KacaTelbHasi K KOTOPOH B KaXKI0M TOYKE COBNAIACT C HAMPABICHUEM

BEKTOpA HAIIPSI>KEHHOCTH MOJIA E .

BooOpaxaemas T1MHMS, BEKTOP HAMPSDKEHHOCTH K KOTOPOM nepreH Ky sipeH. Boobpaskaemas
JMHHUA, KOTOpasi HE UMEET HU Hayasa, HU KOHIIA.

IMoTenuuas 31ekrpocrarudeckoro moas. W,



Ennnnna usmepenusi norennuasia B CHU.

00

= Jxoyns (Jx)
0°0
D O EI = Kymon (Ku)
= Boasr (B)

IMoTrenuuan moJis, coz3gapaeMoro cucremoi N 3apsiioB.

0= 4|:“:| 10|’C{2i
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3KBI/I]’[0T€HIII/Ia.]'II>Haﬂ MOBEPXHOCTh.

OT10 BooOpaxkaeMasi IOBEPXHOCTh, BCE TOUKM KOTOPOW MMEIOT OAWHAKOBBIN MOTEHLHAL. DTO
MMOBEPXHOCTh HEOJIMHAKOBOTO MOTEHIIaIa ITO roppupOBaHHAS TOBEPXHOCTb.

DJIeKTPpHYeCKHU i

JUI0JIb.

OTa cucremMa H3 JABYX OJHMHAKOBBLIX II0 BCIMYHMHC MACC, PACIIOJOXCHHBIX Ha HEKOTOPOM

paccTOAHUU APYT OT Apyra.

OTa cucreMa JABYX OJMHAKOBLIX I10 BCJIMUUHEC PA3BHOMMCHHBIX TOYCYHBIX 3apsa10B +q u —(q,
PaACCTOAHNUEC MEKAY KOTOPBIMH 3HAYHUTCIIbHO MCHBIIC PACCTOAHUA 10 TEX TOUCK, B KOTOPBIX

OIPCACIIACTCA IMOJIC CUCTCMBI.

OTa cucrema ABYX Pa3HbIX 110 BCIUYHUHE 3apsa10B, HAXOAANMIUXCA HA HCKOTOPOM paCCTOAHUU

JpyT OT Jpyra.

IIEKTPHYECKAs eMKOCTb.
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OTo0 BenMuuHa, onpeneniaeMas popmynoii: C= g

D10 BenuuKHa, onpenaensemas popmysion: C = (

OT10 Benu4uHa, onpeaenseMas Gopmynoi: C =

Cuna (BeJIM4YMHA) TOKA.

Cuia TOKa paBHa MPOU3BEICHHUIO MACChI Tejla Ha ycKopeHwue. d(

Cuiia TOKa - 3TO BeJIMUWHa, onpenensemas popmyoit: | = dt

O

CHuta TOKa - 9TO BeTHYMHA, onpenensemas Gopmyioit: | = gt

3akon Oma ais Y4yacTKa ey He coaepraimero MiCTOYHUK ToKa.

1-u R

3axon OMa U1 3aMKHYTOI0 KOHTYpa.

I:D(R+r)
I (R,p
O
1
(R4 1)

duaekTpoaABHKYyHIIasA cujia (3.4.C.) €
3710 paboTa CTOPOHHUX CUJI, KOTOPYIO OHU COBEPLIAIOT HAJl IEPEMEIIAIOIIMMUCS 0 LIETH

Acr
3apagamMu: £ =

—0q



D10 paboTa KyJIOHOBCKMX CHJI HaJl 3apsaamMu: € = — (

A

OT10 BBIpaXkeHUe € = cr(

IMepBoe npaBuio Kupxroga.

Dy 2

AnreOpanyeckasi CyMMa TOKOB, CXOJISIIINXCS B y3J1€, paBHA HYJIIO!
i

DI k0
Anrebpanyeckas CcyMMa TOKOB, CXOJISIIUXCS B y3Ji€, HE paBHA HYJIIO: 0
i
Anrebpanyeckas CyMMa TOKOB, BXOJSIINUX B Y3€JI TOKOB BCerja OOJIbIIe UCXOAIINX U3 y3ja
TOKOB.

Bropoe npaBwio Kupxroda.

D|kRk=DD
DIkRkDDD
OwraoOo

PadoTra nocTOSTHHOIO TOKA.
I

A= tH)
A= | RtD
A=URtH



MOI.IIHOCTb MNOCTOAAHHOI'O TOKA.
P=UR
p=U0
p=rl

3akon Ixoynsa - Jlenna.
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3akoH AmMnepa B BeKTOPHOI1 (popme.
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MarHuTHasi IPOHMLIAEMOCTh BelllecTBA.
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3aKoH 3JIeKTPOMArHUTHON UHAYKI U Dapajaes.

do
gi= dt
dod
€i=-
dt
&= do %t

O0bennHeHnbIl 3akoH Dapajes 1A 3J1eKTPOJIN3A.

I1Mm=
ItFZ

m=11t
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MoIluHOCTh NMEPEMEHHOI'0 TOKA.

O O
P=U?Tcos P=1R

sin O O 0O

P=U,y Lgcos

CoocTB a1 4acToTa K0J1e0ATeJIHLHOI0 KOHTYpPA.

. \/BH-H YP
o=LC1

O N

Oo=LCL

=C\/_

3aKoH OTpa:keHUs CBeTa. YTOJI MaJCHHUs CBETOBOTO JIyda
paBeH YTy €ro OTpaKeHUsI.

Jly4 majaroomuii ¥ j1yd OTpakKCHHBIM HE JIeXKaT B OJHOU IUIOCKOCTH, IIPUYEM YIOJl OTPAKECHUS
OouiblIIe yria MajeHusl.

JIyu majmaroniuii, ayd OTpaXCHHBIA U NEPIEHAUKYIAP K OTPAKAIOLIECH TOBEPXHOCTH JIEKAT B
OJIHOM IIJIOCKOCTH, IIPUYEM YIOJI TAJICHUS PABEH YTy OTPaKEHUS

3aKoH nmpeJioMJIeHH s CBETA.
Sini

Sinr _
sini'Sinr = n

Sini = Sinr

Jucnepcus ceera.

n=f(Ao) (o) n=const

KorepenTHbIe CBeTOBBIE BOJHBI.
BonnEbl, nMerone BCeBO3MOKHBIE YACTOTHI KOJICOaHHIA.
Bomnbl, He 0AMHAKOBOM YaCTOTHI U HE TIOCTOSTHHOM Pa3HOCTHIO (a3.

Bo:nbl, 01MHAKOBON 4acTOTHI, pa3HOCTh (pa3 KOTOPBIX OCTAETCS BCE BPEMS IIOCTOSIHHOM.

YcinoBue uHTEp(epPEeHUIMOHHOT0 MAKCUMYMA.

A=£(m-1)o (m=0,1,2,...)



A=tmo (m=0,1,2,...)

r

A=+ o’m() (m=0,12,...)

YcioBue HHTep(epeHIMOHHOT0 MUHUMYMA.

A=+(2m-1) o (m=0,1,2,...)
A=+2m o (m=0,1,2,...)
0
A=+(2m+1) ° (m=0,1,2,...)
2

JAuppakuusi CBeTOBBIX BOJIH.
OTO SIBIEHNE NPSIMOJIMHENHOTO PacIpOCTPAHEHNS CBETOBBIX BOJIH B HEOJHOPOIHOM cperie.
OTO SIBIIEHHUE NOJIHOTO OTPAKEHUS CBETOBBIX BOJIH OT KPa€B OTBEPCTUI WJIM MaJIbIX

HpCHHTCTBHﬁ. DTO sIBJCHUE CTHOAaHMS CBETOBBIX KpacB OTBCpCTI/Iﬁ WM MaJIbIX HpeHHTCTBHﬁ.

B kakom cayuae nudpakuus BoJH 3aMeTHee?
Judpakius BOJXH TeM 3aMeTHee, 4eM OOJbIlle AJUHA BOJHBI M YEM MEHBIIE pPa3Mephl
MPENATCTBUM (111e1eit) 10 CPaBHEHHUIO C JUIMHOM BOJIHBI.

CooTHolIeHHEe JUIMHBI BOJHBI U Pa3MepOB NpEnsATCTBHH (Ienell) He BIMAET Ha SIBJICHUE
T paKIum.

Judpakiuss BOJH TeM 3aMeTHee, YeM MeEHbUIEe JJIMHAa BOJHBI M 4YeM OoJiblle pa3Mepbl
MPENATCTBUM (111e1ei) 0 CPaBHEHHUIO C JUIMHOM BOJIHBI.

JAndpakuuonHas pemerka.

JudpakiroHHas pemeTKa- 3T0 ONTUYECKOE YCTPOHUCTBO, 36PKATbHO OTPAXKAIOIIEE CBET.
JndpakioHHas pemeTka- 3T0 ONTHYECKOe YCTPOUCTBO, MPEACTaBISIONIEe COO0M
COBOKYITHOCTH OOJIBIIIOTO YHCIIA MapalIeNbHBIX, 0OBIYHO PABHOOTCTOSIIUX APYT OT Apyra
IIeseH.

JudpakiimoHHas pemeTKa- 3TO ABOSKO BBITYKIIAs JIMH3A.

Yro Takoe Jazep?
Jlazep- 3TO UCTOYHUK HE KOTCPEHTHOTO M3ITyUCHHSI.

Jlazep- 310 reHepaTrop BBIHYKIAEHHOIO KOTEPEHTHOIO U3aydyeHus Jlazep- 3T0O HCTOUHUK
CaMOITPOU3BOJIBHOIO U3JIy4YEHUS.



Buemnmnii porosrdgdexrt. YpaBHenne JifHIITeliHA.
2
mv

hv=A-
2 mv? hv=A+
—5
hv=A+ mgh

TouyedyHbIii HCTOYHUK cBeTa —3T0: HcTOouHHNK
HasepHoro I/ISJIy‘IeHI/IH.

HcTounuk, pasmepsl KOTOPOTO Malibl 110 CPaBHEHHUIO C PACCTOSIHHMEM JI0 MeCTa HaOIr0ICHHUS.
HcTouHMK, KOTOPBIM MOCBUIAET CBETOBOU IIOTOK PAaBHOMEPHO BO BCEX HAIIPABIICHUSX.

CBeToBOI J1y4 — 3TO:
FGOMeTpI/I‘-IeCKaSI JIMHHUA, NCPHOCHIAUKYJISAPHAsA K BOJHOBOMY q)pOHTy N IIOKa3bIBaromasa
HaIlpaBJIEHUE PACTIPOCTPAHEHUS BOJIHOBOT'O BO3MYIIICHHUS.

JIuHus, KacaTenbHas K BOJTHOBOMY ()POHTY paclpOCTPAHSIOLIEHCs CBETOBOM BOJIHBI.

CymuecTByronuii B 00beMe CBETOBOT'O U3IyYeHUs y3KHUH ITy4OK CBETa.

AOCOJIIOTHBIN MOKa3aTeJb NMPeJOMJIEHHsI ONITHYECKOM cpeabl MoKa3biBaeT: Bo
CKOJIBKO Pa3 yroJ MaJIeHUs! CBETOBOI'O Jiy4a OoJiblie yriia npejaomieHus. Bo ckonbko pa3
CKOpPOCTb paclpOCTpaHEHUs CBETa B JAHHOW CpeJie MEHBIIIE CKOPOCTH

pacmpocTpaHeHHUs CBETa B BO3yXe WIH B BakyyMe. Bo CKOJIBKO pa3 CHUHYC yriia maJcHus

CBC€TOBOTI'O JIyda MCHbIIIC CMHYCA yIJia MPCIOMIICHU.

HN300pakeHne B MJI0CKOM 3epKaJie.

JleiicTBUTENnpHOE, IPSIMOE U YMEHBIIIEHHOE. MHHMOE,
o0OpaTHOE U TeX K€ pa3MepoB. MHUMOE, IPSIMOE U TeX Ke
pa3MepoB.

B sryne Buaum n3odpaxenue odbekra: JlelicTBUTENBHOE,
oOpaTHOe, YBETTUYEHHOE.

HeﬁCTBHTeHbHOC, MMpsAMOC U TCX KC pa3sMEPOB. MHI/IMOG, IIpAMOEC, YBCIMYCHHOC.

B Mmukpockone nzodpaxkenus o0bekta: MunMoe,
oOpaTHOE U YBEITUYCHHOE.

JlericTBUTENBHOE, IPAMOE U YMEHBLIEHHOE. MHUMOE, IPSIMOE, YBEITUYEHHOE.



HN3oTonbl — 310!
DJieMEHTapHbIE YaCTHUIIbI.

IlonoxuteapHO 3apsKCHHBIC aTOMBI. ATOMEI OJHOI'o0O M TOro X¢€ XHMHYCCKOI'o 5JICMCHTA,
OTIINYaroIIHUCCA Y CIIOM HeﬁTpOHOB B AApc.

OueHoYHBbIE CPEACTBA, PEKOMEH/IyeMble /Il BKJIIOYEHUS B (DOH/I OLIEHOYHBIX CPE/ICTB
AJ1s1 IPOBe/IeHUs] MTOTOBO# rocy1apCcTBEHHOM aTTeCTallUM.

TecTnl B NnporpaMme KOMIILIOTEPHOI0o TECTUPOBAHUA.

IIpoMeKyTOYHBIM KOHTPOJIb - WTOrOBasi OIICHKA 3HAHWM CTYACHTA,
OCYIIECTBISETCS II0 HAKOMUTEIBHOW CHCTEME CyMMHPOBAaHHEM O0ajioB,
MTOJTYYEHHBIX B IIPOIECCE TEKYIIETO U PYOEIKHOTO KOHTPOJIS.

dopma NpoMeKYyTOYHOTO KOHTPOJIS — IK3aMEH.
[IpoBeneHre TEKyIIEro W MPOMEXKYTOYHOTO KOHTPOJS MO JUCUUILIMHE

ocylecTBisiercs B cooTBeTcTBrU ¢ [lonoxennem COI'Y. ! Meroauka

(¢opmupoBaHus pe3ybTUpPYIOLIEH OLIEHKH.

MuHuManbHOE KOJIMYECTBO OAIIOB, KOTOPOE CTYIEHT MOKET HAOpaTh B X0/1€ U3YUCHUS
Kypca [uid mnonydeHus 3adera, — 50; makcumansHoe — 100. bamnbl cknaneiBaroTcs U3
CIIEIYIOIIMX [TOKa3aTeseil: 3a BHIOJHEHUS 33JaHUH Ha Ta00paTOPHBIX 3aHATHUSX, BHIIOJHEHUE
JIOM. 3aJlaHui U caMm. paboTty — 1o 20 GaymioB, 3a KaxAblil pyOex; 3a TecTupoBaHue — 10 15
OaJIJIOB Ha KaXJ0W pyOe)HOW KOHTpOJIbHOM, J0 30 Oa/uioB — Ha YCTHOM OTBETE 3adera.
ATTecranmsi MO JAUCHUIUIUHE (OpMHUpYETCS COrjacHO OaUTbHO-PEHTHHIOBON CHCTEME
OLIEHUBAHM Pe3yJIbTATOB OOYUEHUS CTY/ICHTOB.
O1eHOYHBIMU CPEACTBAMH JUI TEKYLETO KOHTPOJIS SBISIOTCS KOMIIBIOTEPHOE TECTUPOBAHUE
(KT), nonyuenue nomycka, BBIITOJHEHHE U OTYET 10 MPAKTHYECKUM paboTaM, 3aluTa
pedepara. ITOroBslit KOHTPOJIb - 3a4€T, HA BXOJE KOTOPOI'O OLIEHUBAECTCS YPOBEHb
TEOPETUYECKUX 3HAHUHN MO TUCIUILINHE.

Heo6xonumblit MUHUMYM 151 IOJTy4eHus 3adera 50 Oayios.

! Tlonokenne 0 TeKyIEM KOHTPOJIE YCIEBAEMOCTH M TIPOMEXYTOUHON ATTECTAIMU OOYYAIOIIUXCS 110
00pa3oBaTeNbHBIM TIPOrPaMMaM BBICHIETO 0Opa3oBaHWS — IIporpaMMaM OakajaBpHaTa, MarucTpaTypsl |

cneranuteta B COI'Y.(B mocnenneit penakiuu ot 08.07.20 r. IIp.Ne 173)



IIpomekyTOUHBI KOHTPOJIb - HITOT'OBAasI OIICHKA 3HAHUH CTYICHTA, OCYIIECTBIISICTCS TI0
HAaKOMUTENbHON CHUCTEME CYMMHUpPOBaHHWEM OaJJioB, MOJYyYEHHBIX B TMpOIlECCe TEKYIIero M
pPyOEKHOTO KOHTPOJIA.

®opma MpOMeXyTOUHOTO KOHTPOJIS — K3aMEH.

[IpoBeaenue TeKyIIEro ¥ MPOMEKYTOUHOT'O KOHTPOJIS IO TUCHUTIIMHE OCYUIECTBIISIETCSI B COOTBETCTBHHU C
IMonoxxernem COT'Y .2

BAJUIBHAS CTPYKTYPA OIIEHKH

o Makc. KOJI-BO
K
0pMa KOHMPOs GAIIOB
Texy1ias olieHKa CTy/IeHTa B TeueHue 1-8 Henenu COCTOUT u3: 20
* BoinmonHeHus 3ajaHuii Ha TPAKTHUECKUX 3aHATHSIX 15
¢ BLimosHeHUs JOMAIIHUX 3aJaHui 2
* CaMOCTOSATEIBHBIX PadoT 3
1-s pyOexxHas TUCbMEHHAsI KOHTPOJIbHAs paboTa 15
Teky1ias oueHka cryjieHTa B TedeHue 10-15 Henenu cocTout us: 20
. 15

* BoimonHeHus 3ajaHuii Ha TPAKTHUECKUX 3aHATHSIX
* BLimosHeHUs JOMAIIHUX 3aJaHui 2
* CaMOCTOSATEIBHBIX PadoT 3
2-s1 pyOexxHast MMCbMEHHAs KOHTPOJIbHas paboTa 15

. 30
YCTHBIN OTBET Ha 3K3aMEHE CTYy/IeHTa
Hroro 100

2 TlonoeHue O TEKYLIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHON aTTECTAlMH OOYYaroIUXCs 10
00pa3oBaTeNbHBIM TPOTpaMMaM BBICIIEr0 00pa3oBaHHMS — IporpaMMmaM OakajaBpHaTa, MarucTpatrypsl M

cneranuteTa B COI'Y.(B mocnenneit penakiuu ot 08.07.20 r. TIp.Ne 173)



Metoauka (OpMHPOBAHUS Pe3yJbTUPYIOLIEl ouenkn® B
X0JIe TEKYIIEro KOHTPOJISA CTyAeHTH MOTYT HaOpath 0-100 Gaos:

1 —s1 pyOekHasi aTTeCTAIIMS - MAKCHMAJIBLHO 35 0a/I7I0B; U3 HUX:

Ot 0 510 15 GannoB (pyOexHas aTTecTalnys) — TECTUPOBAHUE B LIEHTPE TECTUPOBAHUS

COry;

Or 0 no 20 OamnoB(Tekyllas OLIEHKAa) — akKTHBHas paboTa 3a JaHHBIM mHepuos
1a00paTOPHBIX(MPAKTUYECKUX ) 3aHITHUSIX

2-51 pyOeKHASI ATTECTAIIMS — MAKCHMAJIbHO 35 0aJ1J10B; 3 HUX:

Ot 0 10 15 6ansoB (pyOexHas arTecTalys) — TECTUPOBAHUE B LIEHTPE TECTUPOBAHUS

COry;

Ot 0 no 20 GamnoB (Tekymas OIeHKa)— aKTHUBHas padoTa 3a JAaHHBIA TMepHoJ] Ha
1ab0paTOPHBIX (MPAKTHYECKUX ) 3aHATUSAX [IpOMeKyTOUHBIH KOHTPOIIB!

dos 3agera:
3a yCTHBIN OTBET Ha 3a4eTe CTyAeHT moiydaeTr 0-30 O6amios.

CryneHTbl, NOMYYHUBIINE B XOJ€ TEKyllero u pyoexnoro xontpois 50-100 Gamos
ABTOMATHYECKH MOIYYaIOT «3aueTy.

PesynpTupytomias oneHka ckiaabBaeTcs 1o coorsercryromei bPC.

IlIkasa UTOroBON aKaJleMU4eCKOM YCIIeBA€MOCTH CTYI€HTOB 110
JMUCIHUILJINHE

Ha

Cucrema onenok COI'Y

Cymma Ha3Banue Uucnooii
0ayIoB HKBUBAJICHT
86 - 100 OTJIMYHO
5
71-85 XOpOIIIO 4
50-70 YAOBJIETBOPUTEIHH 3

3 B coorsercteuu ¢ Ilonoxkenuem o BPC oueHuBaHus oOydaromuXcsi OYHOM (OpPMBI 10 0OPa30BATENLHBIM

nporpamMMam BbIcIIero o0pa3oBaHust — mporpammam OakanaBpuara u cneupaiurera B @I'’bOY BO COI'Y (or

05.03.2018 r., p.Ne 47)



[Tacopt

(bOH,Z[a OLOCHOYHBIX CPCACTB 110 AUCHHUILIINHC

«DU3UKA»
Ne KonTposmpyemble  TeMbl Kon HaumeHoBanue
(pa3nesibl) TUCHUIJIHHBI KOHTPOJIMPYeMOii OLICHOYHOI'0 CPeACTBA
KOMIIeTeHIUH
1 | OCHOBBI MEXAHUKH. OIIK-8 TECTUPOBAHUE,
Konebanus u BOIHBL. pedepats,
Akycrma, co0eceloBaHuE, YCTHBIN
OTIpoc 10 11ad. p.
2 | MonekynsipHas pusmka u OIIK-8 TECTUPOBAHUE,
TePMOJMHAMHUKA. pedepartsi,
co0eceoBaHUE, YCTHBIN
OTIpoc 10 J1ad. p.
3 OIIK-8 TECTHPOBAHUE,
DIEeKTPUYECTBO M MAarHETU3M pedepats,
S p—, cobeceoBaHUE, YCTHBIN
ompoc 1o 11ad. p.
4 |OcHOBBI meaunuHckoi| OTTK-8 pedepartsl,
AIEKTPOHHKH cobecesioBaHUE.

5 | OnTudeckue sBIEHUS OIIK-8 TECTUPOBAHUE,
pedepartsl,
co0eceloBaHUE, YCTHBIN
OTpoc 1o 11ad. p.

6 | KBanroBas, aromMHas u OIIK-8 TECTUPOBAHUE,

afepHas pu3MKa pedeparsl,
cobecelOBaHUE, YCTHBIN
ompoc 1o 11ad. p.

[IpomexyTOUHBI KOHTPOJIB:
/a5 3k3aMeHa:

3a yCTHBIM OTBET Ha 3K3amMeHe CTyAeHT noiydaeT 0-30 6anios.
Pe3ynpTupyronias olieHKa CKiIabIBaeTcs Mo cooTBeTcTByome bPC
OTBETE HA DK3aMEHE.

1 YCTHOM

AmnanoruyHo JJIA 3a4€Ta.



Bonpockl 11 MOATOTOBKH K IK3aMeHY 10 Kypcy ¢usuka (s
¢popmupoBanns komnerenuuii OIK-8)

duszuka

1.®u3uka kak Hayka. MecTo GU3MUKH B CUCTEME HAYK O MPUPOJE. DKCIEPUMEHT U TEOpHs B
¢usnueckux uccienoBaHusx. Pusnyeckue monenu. llpoctpaHcTBO M Bpemsi Kak (OpMBI
CYILLIECTBOBAHMS MAaTEPHH.

2. llpenmer mexannku. Kiaccuueckas M KBaHTOBas MexaHuka. KnHemarnka, ee 1eb 1 3aJ1a4H.
Mexanunueckoe apmxkenne. OTHOCUTEIBLHOCTD OABMKEHUA. Temo oTcuera. CHUCTEMA OTCUETA.

OcHoBHbIE pU3NYECKUE MOJIENTU B MEXaHUKE: MaTepHalibHasi TOUKa, a0COJIIOTHO TBEPOE TENO.
3. Tpaekropus. [1yTe u nepemenienne. EquHUIBI H3MEpEeHUS JaHHBIX (U3NYECKUX BETUYUH.
PaBHOMepHOE npsiMosinHeHOE aBUKeHHE. CKOPOCTh. ENUHUIIBI H3MEPEHHS CKOPOCTH.

OCHOBHBIC KHHEMATHUECKHE PaBCHCTBA PaBHOMCPHOI'O pr[MOJ’IHHGﬁHOFO JBUKCHU .

4. T'padpuk 3aBUCHMOCTH KHHEMAaTHYECKHUX BEJIMYMH OT BPEMEHU IPU PaBHOMEPHOM
OpsIMOJIMHEHHOM JBrKeHUH. Du3nueckuil CMBICT yrila HakJIOHa rpaduka 3aBHCHUMOCTH
KOOpAWHATHI IBMKYIICTOCA TCJIa OT BpECMCHHU IIPHU PaBHOMCPHOM prIMOJ'II/IHGI\/JIHOM ABUKCHUU.
5. HepaBHomepHoe nBUKeHHE. YckopeHue. Eaununel yckopeHus. Kunemaruueckue
paBeHCTBa IPU HEPAaBHOMEPHOM JIBHKEeHUU. [ paduky 3aBUCHMOCTH KHHEMATUYECKUX BEJIMYUH
OT BpPpCMCHU IIpU HCPABHOMCPHOM HpHMOHHHeﬁHOM JABHUKCHHUU. Dusnueckuii CMBICIT yria
HaKJIOHa TpaduKa 3aBUCUMOCTH CKOPOCTH OT BPEMEHH MPU HEPAaBHOMEPHOM JIBIKEHUU. O.
Kunematnka KpHUBOJMHEWHOTO [BWXEHHUS. YTOJ MOBOPOTAa. YTJOBasg CKOPOCThb. YTJIOBOE
yckopenune. Enununbl ux usmepeHus. CBs3b MEXIY YIJIOBOM CKOPOCTbIO W YIJIOBBIM
yckopenueMm. [lepron u yactora oOpaieHus. EMUHUIBI HX U3MEpEHUs.

7. HampaBneHue BEKTOpa CKOPOCTH INpU KPUBOJUHEHHOM aABIKeHMH. HopmanbHoe win
LEHTPOCTPEMUTENIBHOE yCKOpeHusa. Ero moxyne wu HanpasiieHue. TaHreHHuaabHOE
yckopenue. [IonHoe yckopeHue Teina pu ABUKEHUU 110 OKPYKHOCTH.

8. Ilepuon u yactora NMpH JIBMXKEHUH IO OKPYKHOCTH. CBsI3b MeXIy HUMH. EIUHMIBI HX
n3mepenus. HepaBHOMEpHOE IBUKEHHE IO OKPYKHOCTU. KMHEMaTnueckue paBeHCTBA IIPU
HEPaBHOMEPHOM JIBUJKEHHHU TeJla 110 OKPYKHOCTH.

9. BsammopelicTBre MaTepHaIbHBIX Tell. MIHepunanpHas cucrema otcuera. [3akon HproTtoHa.
HNuepuus.

10. Macca, cuna. Il 3akon HeioroHa. YpaBHeHHE NBIKEHUS. EITUHUIBI H3MEPEHUS MacChl U
cuibl. Umnynbe. EnquHuLbl M13MEpeHus UMITYJIbCa.

11. 3akoH coxpaHEHUs UMITYJIbCA ISl 3AMKHYTOW CHCTEMBI (TPUMEP YIPYroro U HEYMPyroro
B3aumozeicteus ten). 111 3akon Herorona.

12. Bunasr cun. ['paButanmonssie cwitbl. 3akonbl Kemtepa. Otkpeitus [Manmies.

13. 3akon BCCMHUPHOI'O TATOTCHUA. FpaBI/ITaI_[I/IOHHaﬂ nocTosiHHasA. Macca HHEpTHad U
T'paBUTalKMOHHAs.

14. TIposinenue cui TsaroreHus Ha 3emie. CBOOOIHOE MaJieHUE TEN, YCKOPEHHE CBOOOIHOTO
NaJIeHUs, €ro 3aBUCHMOCTb OT pAcCTOSHUSA [0 IEHTpa 3eMiM,, ee IJIOTHOCTH U
reorpauueckoil MUpPOThL; MPUINBLI, IEPBAsi U BTOpPasi KOCMUYECKUE CKOPOCTH.



15.

16.

17.

18.

19.

VYnpyrue cunsl. ledopmanus. Bunst nedopmanuu. 3akon ['yka s ynpyroii nredopmanuu.
JnarpamMma HarnpsKeHUs.

Cunbl Tpenus. Cyxoe, *HUJAKOe, BHyTpEHHEe TpeHHue U TpeHue kaueHus. Kosdduuuent
TPEHHUS.

*[IpeoOpazoBanus [amwies. [lpunnun oTtHocutensHocTH [anunes. IIpeoOpasoBaHue
KOOpAWHAT. 3aKOH CIIOKEHHUSI CKOPOCTEM.

HNuBapuantHOCTh 3aKOHOB HBIOTOHA mpu mepexoje OT OAHOW MHEPLUUATBHON CUCTEMBI K
npyroi. UHBapuaHTHOCTh pacCTOSIHUA.

Heunepuuanehble cucteMbl 0TcueTa. 3eMJlsl Kak Bpalaromasics cucrema. llepenocnast cuina
uHepuuu. LleHTpoOexHas cuiia HHEPLHUU.

20.Cua Kopuonmca. Ynucnennoe 3HadeHue cuiibl Kopuonrca u ee HampaiieHHe (TIpaBUIIO
«OypaBuuka»). Cuna Kopuonuca u ee nposiBieHue Ha 3emJie.

21.
22.
23.

24,

25.

26.

217.

28.
29.

Mexanunueckas pabota. MOIIIHOCTb.
Pabota cunbl Tshxectu. Pabora cun ynpyroctu. Pabota rpaBUTallMOHHBIX CHIL

Kunernueckas u noTeHuuanbHas SHEpPrus. 3aKOH COXpaHEHUS U MpEeBpallleHus: SHEPTUH B
MEXaHUKe.

[ToctynarensHoe, MJIOCKOE U BpalllaTeNIbHOE JIBMXKEHUE TBEPIOro Tena. MOMEHT CHUIIBL
MOMEHT uHepUHH. YTI0BOE YCKOPEHHUE.

BBIBOI[ OCHOBHOI'O YpaBHCHHA JUHAMHWKH BpPaAlIATCIBbHOI'O IABHMIXCHHA TBEPAOI'o TCIIa.
VYcaopue paBHOBCCHUA TEJIa, UMCIOIICTO OCh BPAICHH .

Pab6orta IIpHu BpalmiaTCJIbHOM JIBHUKXCHHUH TBCPAOI'O TCa. Kunernueckas OQHEPIrusa TBEpAO0ro
TCJIa IPU IMJIOCKOM JIBUKCHHHU.

CaoiictBa xuakocred u ra3oB. CrauuoHapHbld NOTOK. HMieanpHas Hec)kumaemas
KUJAKOCTh. JluHum wu TpyOkm Toka. [laBmenwe. EnuHunbel naBneHus. YpaBHEHUE
HEpa3pbIBHOCTU. [IpakTHueckoe ero npuMeHEHHUE.

YpaBHeHnue bepHyiuM, ero BBIBOJI M MPAKTUYECKOE UCIIOJIb30BAHME.

Bszkocts. Koaddunment Bsazkoctu. Cuna cCONpOTUBICHHUS.

VYpaBuenue HeroToHa. HBFOTOHOBCKHE M HEHBFOTOHOBCKHE KUAKOCTU. METOIbI ONpeIeeHUs
BSI3KOCTH  KMIKOCTH. JlaMuHapHoe u TypOyJleHTHOE TeueHUs  IKUAKOCTH. Ywmcio
PeitHonbca, mepexo1 OT JaMUHAPHOTO TEYCHUS K TYpPOYJICHTHOMY TECUCHHIO.

30
31

Kunemaruka TapMOHHUYCCKUX KOJIeOaHMIA.

JluHamuka rapMOHUYECKHX KOoJeOaHU M.

32.BeinyxaeHHbIe Konebanus. Pesonanc.

33.

*Teopema @ypobe. 'apMOHMUECKHUH CIIEKTP CIOKHOTO KOJICOAHMS.

34.MexaHnudeckre BOJIHBL. YpaBHEHHUE U rpaduk oeryiieil BoaHbl. [I0TOK YHEpruu BOJTHBI.

Bekrop YMoga.

35.Axycruka. Ou3nyeckre XapaKTEpPUCTUKU 3BYKOBON BOJHBI. DHEPIUs

3BYKOBOH BOJHBL. VIHTEHCMBHOCTh 3ByKa U 3BYKOBOE JIaBJICHHUE.
AKyCTHYECKUI UMIIEIAHC.



36. * 3akon BeOepa-®exnepa. Illkansl MHTEHCHMBHOCTM M TI'pOMKOCTH. KpuBble paBHOI
TPOMKOCTH . AyJIHOMETPHS. (CAMOCTOSITEIIEHO)

37.*YapTpazByk.  CnocoObl  TONy4eHUsS  yIbTPa3BYKOBbIX  BOJH.  OcoOeHHOCTH
pacrpocTpaHeHHs W CBOWCTBa yibTpa3Byka. KaBurtanms. JleiicTBUEe ylbTpa3ByKa Ha
BemiecTBo. Mcmonp3oBanue ynbpTpasByka B Meaunuae. Dddekr Jlomepa.

38. *KanuuisipHele sIBIEHUS, UX 3HAYEHUE B OMOJIOTMU U MEIUIIAHE.
2
JlaBieHue ®KUAKOCTH MO cheprudeckoil moBepxHocThio. @opmyina Jlammnaca.

39.*I1lynbcoBas BOJHA, 3aBUCUMOCTh CKOPOCTH PACTIPOCTPAHECHHS OT MapaMeTPOB COCY/a.
40.*Onucanue KpoBOTOKa. PacnperneneHue AaBieHHUS W CKOPOCTH JBMJKEHHS KPOBH B
cocymucToi cucteme. du3nyeckre OCHOBBI METO/IOB U3MEPEHHUS JIABJICHUS] KPOBH.

41. OcHOBHBIE TOJOXKEHUS MOJNEKyIsIpHO-KuHeTndecko Tteopun (MKT), ux ombITHOE
noaTBepxkaeHue. BeiBog ocHoBHOro ypaBHeHust MKT.

42. Wzonporneccol. M3orepmudeckuii mporecc (GpopMynupoBKa, MaTeMaTHdecKas 3aIlucCh,
rpapuueckoe npeacrasiaeHue B ocax PV, VT, PT). U3o0apublii npouecc (popMyanpoBka,
MaTeMaTHuecKas 3amuch, rpaduyeckoe npeacrasieHue B ocsix PV, VT, PT).

43 M3zoxopublit  mpouecc  (popMynupoBKa, MaTeMaThdeckas 3amuch, rpaduueckoe
npeacrasienne B ocsax PV, VT, PT).Ypasuenne MenneneeBa-Knaiinepona, Cie1cTBHS U3 HETO
(3akoH ABorazapo, 3akoH JlanbToHA).

44. bapomerpuueckas popmyna. Atmochepa 3emian. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHHUS
OT PacCTOSTHUS JI0 IIEHTpa 3eMIIH.

45.*lnmaa  cBoOomHOTO  mpobOera  moJjekyid.  SBiaeHuss  mepeHoca:  auddysus,

TCILIOMPOBOJHOCTD, BA3KOCTD.

46. Baytpennsst sHeprus. Padora. KomnuecTBo Temnotel. i3MeHeHNE BHYTpEHHEH SHEPTHH U
TEIUIOEMKOCTH UEaJIbHOIO I'a3a B pa3IMYHbIX MPOoLeccax, ypaBHeHHe Mailiepa.

47. TlepBoe Hauano TEPMOAUHAMUKH U €r0 MPUMEHEHHUE K PA3IMYHBIM U30IMPOIIECCaM.
48. Bropoe Havano tepmoauHamuku. Lukn Kapro. KITJ] muxia Kapno.

49.PeanbHble ra3bl. YpaBHeHue Ban-nep-Baanbca.

50. XKuakoctu. [ToBepxHOCTHOE HATSKEHHE.

51. * JlaBnenue Jlamnaca. KanuispHeie siBjeHUSI.

52.JIBa pona 3JEKTPUUYECKUX 3apsiioB. B3anmonelcTBHE 3JIEKTPUUYECKHX 3apsioB. 3aKOH
COXpAaHEHUS AJIEKTPUUECKOTro 3apsana. Toueunsiid 3apsia. 3akoH Kynona. EnuHuna nsmepenust
AJIEKTPUYECKOTO 3apsaa. DJIEKTpUUecKasi IOCTOSIHHASL.

53. DAEKTpUYECKUU AUMOJIb. DJIEKTPUUYECKOE MOJe IUMOJA. JMMONbHBIN SIEKTPUUECKUI
reHepaTtop(TOKOBBIN TUTOIb). [ToTeHIIMaN MOt TOKOBOTO JUTIOJIA.

54.OneKkTporeHe3 3JIEKTPOKapAMOrpaMMbl B paMKaX MOJENU AMIOIBHOTO SKBUBAJIEHTHOI'O
3JIEKTPUUYECKOr0 TeHepaTopa. Bekrop-anekrpokapauorpadus.

55.CuiioBast XapaKTepUCTHUKA SJIEKTPOCTATHUECKOTO MOJIsl — HANPSHKEHHOCTh. HanpskeHHOCTh
MoJIsl TOYEHHOro 3apsiaa. EnuHuIa U3MEpeHHs HAMpSKEHHOCTH  3JIEKTPOCTATHUYECKOTO

noyst. ['paduaeckoe m300pakeHUE AIIEKTPOCTATUYECKOTO Touist. [IpuHIUIT Cyneprno3uimu
HOJIEH.



56.Pabora mo MNEPpCMCIICHUIO 3apd/ia B JJICKTPOCTATUYCCKOM IIOJIC. IloTeHIMaIbHOCTH
OJICKTPOCTATHUYCCKOT'O ITOJIA. KOHcepBaTI/IBHOCTB KYJIOHOBCKHUX CHIJI.

57.OHepreTuyeckasl XapaKTepUCTUKa 3JIEKTPOCTATUYECKOro MoJisi — notreHuuan. [lorenmuan
MOJIsI TOYEYHOTO 3apsiaa. EnuHuia u3MepeHus NoTeHIHAIA 3JIEKTPOCTAaTUYECKOro most.  S8.
DKBUIMOTEHIMATIBHBIE MMOBEPXHOCTU. PazHocTh moteHunanoB. Ousndyeckuil CMbICT Pa3HOCTU
noTeH1uanoB. CBs3b pa3HOCTH MOTEHIMAIOB C HAMPSXKEHHOCTHIO 3JIEKTPOCTATUYECKOTO MOJIA.
Enunnna nzmepenus HanpsiKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIA.

59. *[IpoBogHUKYN U AUAJICKTpUKH. PaBHOBECHOE pacmpesieieHue 3apsioB, €ro0 CBONCTBA.

60.1IpoBOIHUKH B 3JIEKTPOCTATUUECKOM M0J1€. [IpUHITUI 371€KTPOCTATUUECKOM 3aIUTHI.
61.J{naneKTpuKH (MOJISIpHBIE U HEMOJSPHBIE) B AJIEKTpocTaTndeckoM mnouie. [lonspusanms
IJIEKTPOHHOTO cmemienus.  OpueHTauMoHHas — mojspusaunus. Jusnekrpudeckas
MIPOHUIIAEMOCTb CPEIBL.

62. Dnektpuyeckas emkocTb. KonueHcatopbl. [Inockuii KOHAEHcCATOp, €ro YCTPOWCTBO,
(dhopmyia pacuera ero eMKkocTH. EnquHuna usmepenus 31eKTPOEeMKOCTH.

63.Konnencaropsl. [locinenoBaTenbHOE COEIMHEHHE KOHIEHCATOPOB, €r0 3aKOHBL. PopMyna
o0I11eli eMKOCTH IIPH MOCIIeI0BATEIbHOM COCIMHEHUH KOH/IEHCATOPOB..

64.*%Pacdyer »HEpPrUM IJIEKTPOCTATUYECKOTO TIOJA, 3aKIIOYEHHOTO MEXAy OOKIaIKaMH
KOHJIEHCaTopa IpHU ero paspsiake. [110THOCTb SHEpruu 3JeKTPOCTaTHYECKOTO MOJIS.
65.1locTostHHBIN 351eKTpUUecKUid TOK. HanpaBieHue a1eKTpuyeckoro Toka. Y ciaoBus,
He00XOIMMBbIE /17151 BOSHUKHOBEHHI TOKa B 1ienu. Cuia u IIOTHOCTh TOKa. Enunnna
U3MEpPEHUS CUIIBI TOKA.

66.3akon Oma 11 ydactka menu ((hopMynupoBKa, MaTeMaTH4ecKasl 3amuch, rpaduueckoe
IPEJICTaBJICHUE).

67.1loHATHE <«BIEKTPUUYECKOE CONPOTUBICHUE». EIMHUIA H3MEPEHUs AIIEKTPUUYECKOTO
CONpOTHBIIEHUS. ENMMHNIIA U3MEPEHNS HAIPSKEHUS.

68.ITocnenoBaTenbHOE COeAMHEHHE TPOBOJAHUKOB, €I0 3aKOHBI. BBIBOJ (pOpMyIIBI IS
pacueTa o0IIero COMPOTUBIICHUS LU, COCTOSAIIEH U3 ABYX MOCIEI0BATENIFHO COEIMHEHHBIX
CONPOTHUBJICHU.

69.IlapannenpHOE coeMHEHNE TTPOBOTHUKOB, €T0 3aKOHBI. BbIBO (hopMyItbl i1 pacuera
o0IIero  COMPOTUBIICHUS LENH, COCTOSIEeN U3 JBYX IapajuieIbHO

COCIMHCHHBIX COHpOTI/IBHeHHﬁ.

70.TennoBoe neiictBue Toka. 3akoH Jxoyisa-Jlenua. Ero npaktuueckoe npuMeHeHHE.

71. Pabora m momrHOCTh TOKa. CtoponHue cwibl. DJIC. Enunuma wsMmepeHus paboOThl H
MOIIHOCTH 3JIEKTPHUYECKOTO TOKA.

72.3akoH OMa 1715 3aMKHYTOM Lienu, cogepxarieid /[C. Tok KOpOTKOro 3aMbIKaHUS.

73.MaruutHoe noje Toka. Bekrop marHutHoi mHaykuuu. Cuna Amnepa. IIpaBuio «ieBoit
PYKH»

74.I'papuueckoe n3odpaxeHne MarHuTHoIX nojei. [lone npsimoro u kpyrosoro toka. IlpaBuino
«OypaBUHKa.

75.B3aumozeiicTBUe IByX O€CKOHEYHO JJIMHHBIX MapajlIeIbHbIX MPOBOJHUKOB, IO KOTOPHIM
TeueT ToK. EnnHnna usmepenus CHiibl Toka — AMIep.



76.Cuna Jlopenua (Moay/b U HallpaBJICHUE).

77.IBUKEHUE 3apsKEHHBIX YaCTHULL B DJIEKTPUYECKUX TOJIAX
78.JIBrxKeHne 3apsHKEHHBIX YacTUI] B MATHUTHBIX MOJIAX (BEKTOP CKOPOCTH NEPIEHANKYIISPEH
BEKTOPY MarHUTHON MHJyKIIUH)

79. *3emiis KaKk MOCTOSIHHBIN MarHUT. DJIEMEHThI 36MHOTO MarHeTU3Ma.

80*MarnuTHble cBolicTBa BelecTBa. [lua-, mapa-, GpeppoMarHeTHKH.

81.OnexkrpomaruuTHas UHAYKIUsA. MarHUTHBINA OTOK.

82. 3akoH smekTpoMarauTHON MHAYKIuU. [IpaBuio Jlenma.

83. SIBnenune caMoMHAYKIMU. IHIyKTUBHOCTh. DHEPTHUSI MATHUTHOTO TIOJISI.

84.*OTKpHhITHIN KosebaTenbHbI KOHTYD. [IpeBpamienne sHeprun B KojebaTeTbHOM KOHTYpE.
85. [lepemeHHBIH JIeKTpUUYECKUN TOK. [ €HepaTop MepeMEeHHOro TOKa.

86. 3akon Oma 1S 1IeTT IEPEMEHHOTO TOKa. METO ] BEKTOPHBIX AUATrPAMM.

87.* Ilepenaua snexkrpodHepruu. Tparnchopmarop.

88. *OObemHasi MIOTHOCTh YHEPTHM HJIEKTPOMArHUTHOM BoJHBL. Bekrop Ymoaa-Iloiitunra.
89. Illkana 37€KTPOMArHUTHBIX BOJH. VICTOYHMKM W3JIy4€HHUs 3JIEKTPOMArHUTHBIX BOJH B
pa3InyHbIX quana3oHax. [IpuMepsl HCIOIb30BaHuUs AIEKTPOMArHUTHBIX BOJIH Pa3In4YHbIX

IUAna3oHoOB B MeauIiuHe. *®dusndeckue OCHOBHI MeToa0B YBY, wuuHmykTOTEpMUH,
MHUKPOBOJIHOBOU TE€paInH.

90. DyekTpoMarHuTHBIE BOHBI. CKOPOCTh UX PACIIPOCTPAaHCHHS.
91.* M3nyueHue u npueM dJEKTPOMAarHUTHBIX BOJH. [IpuHIMI paguocBs3y.
92. *Muxkpockorr. [Tonydenue u3o0pakeHus B MUKpockorie. @opMmyiia i YBEITUICHHS.

93. Pa3pemarorias criocoOHOCTh MUKPOCKOIIA U TTOJIe3HOE yBenuueHue. CrnennaabHbIe TPUEMbl
MHKPOCKOITUH.

94. Pepakromerpust. IlpenenbHblii yros MpeIOMIIEHHS M YIrOJ IOJHOTO BHYTPEHHEIO
OTPaKECHHsA, MHCIOJIB30BAHME  SBJICHUM  NPENCIBHOTO IPEJIOMIEHUS M IIOJHOTO
BHYTpEHHero otpaxeHud. [IpumeHeHue pedpakromeTpoB. BosiokoHHas ontuka U ee
UCIOJIb30BAHNE B MEJUIIMHCKUX MTPUOOpax. DHIOCKON ¢ BOJIOKOHHOM ONTUKOM.

95.* Tucnepcus ceeta. HopmansHas u anoManbHas gucnepcus. [[puMenenre nucnepceun cBeTa
B CIIEKTPaJILHBIX MPUOOpax.

96.*Ilornomenne cpera. 3akoH byrepa. 3akon byrepa-JlambOepra-bepa. MomnspHblii
KO3(Q(QUIMEHT TMOIVIOIIEHUs, ONTHUYecKas IIOTHOCTh. Konopumerpusi, mnpuMeHeHHE B
MEIUIUHE.

97.*Paccesinue cBeta. SBnenne Tunnans. MonekyispHoe paccessHue. 3akoH Pemnest.
98.1nTepdepennus ceera. KorepeHTHBIC BONHBI, CTIOCOOBI MX ToTydeHus.JIazephl. Y ciaoBus
BO3HUKHOBEHHUS MHTEPPEPEHIIMOHHBIX MAaKCUMYMOB M MUHUMYMOB. MHTepdepomMeTpsl, ux
MIPpUMEHEHUE IS aHAJIM3a BellleCTRa.

99..Iudpakuus cBera. Ycinoue Habmoaenus auppaxkuuu. [Ipunuun Itoiirenca-dpenens.
JudpakunonHas penierka, (opMyia rI1aBHBIX MAaKCUMYyMOB THU(QPAKIIMOHHON PEIIETKH.



JupakmOHHBIN CHEKTp, ero NpuMeHeHue. Pa3peratorias ciocoOHOCTb PEeIeTKH.
100.ITonsapu3zanus cBera. EcTecTBeHHBIN U MONSPU30BaHHbBIN CBET. CIOCOOBI MOITYyYEeHUS
MoJIApU30BaHHOro cBeta. [lonspusanus npu oTpaskeHUU U MPEIOMIICHUN CBETA HA TpaHULIe
JBYX TMIJIEKTPUKOB. 3aKOH bprocrepa.

101. *IBoitHOoe myuenpenomiienue. [Ipuzma Huxonsa u monspouast. Juxpousm. [onspuzarop
1 aHayin3arop. 3akoH Maioca.

102.0nTuyeckass aKTHBHOCTH BEILIECTB. Y ACIbHOE BpaliCHUcC. I[I/ICHCpCI/IH OITHUYECKOM
AKTUBHOCTH. HOJ’I?[pI/IMeTpI)I " UX IIPUMCHCHUEC IJIA UCCIICA0OBAaHUA BEIICCTBA.

[Momstpumertpus (caxapoMeTpusi) B crieKTpornoasspuMeTpus. *[lomsipu3anmoHHbI MEKPOCKOTI.
103.TennoBoe u3myueHue TeJl. XapaKTePUCTUKH TETNIOBOT'O U3JIYUCHUS: YHEPreTHYeCKast
CBETUMOCTb,CIEKTpaIbHasl NIOTHOCTh YHEPIe€TUYECKON CBETUMOCTH, MOHOXPOMAaTHUECKUN
kod(dunreHT nornomenus. AocomroTHo YepHoe Teno. Cepoe Teno. 3akon Kupxroda.
104..CrexTp usnyueHus: abCONFOTHO YEPHOTO Teja. 3aKOH cMeleHus BuHa. 3akoH
Credanabonbumana. ['nnoresa [Tnanka. @opmyna [Inanka i cieKTpaibHOM MIIOTHOCTH
9HEPreTUYecKO CBETUMOCTH aOCOIIOTHO YepHOro Tena. [IpuMeneHue TemioBoro u3y4eHus
B MEMIIMHE.

105. PentrenoBckoe usiydenue. OcHOBHBIE cBOMCTBA. [IpocTeiinias peHTreHoBCKasi TpyOKa.
106.*TopMO3HOE PEHTTEHOBCKOE M3Iy4eHHE, ero crekTp. JKEeCcTKOCTh W  MOIIHOCTh
PEHTIE€HOBCKOTO M3IydeHUsi. DaKTOphl, BIUSIONIME HA KECTKOCTh M MOIUIHOCTH U3ITYUYCHUSI.
107.*XapakTepucTU4eCKOe PEHTTCHOBCKOE W3IyUYeHUE, XapaKTePUCTHUECKHUE CIIEKTPHI.
108.*[I[puMeHeHre PEHTTEHOBCKOTO W3JIy4YeHUsT B MeaunuHe. JIMHEHHBIE W MacCOBBIM
K03 GuIMeHTsl ociabiaeHus u3nydeHus. OCHOBBI PSHTT€HOMArHOCTHKH.

109.Ctpoenue aTroma 1 aTOMHOTO Si7pA.

110. OcHoBHBIE IpeCTaBIICHUs KBAaHTOBOU u3uku. Mojenb aroma Pesepdopna.

111. Tlocrymater bopa. T['mmote3a ne bpoiina. KopryckynsipHO-BOJHOBOW  Tyaii3M.
CooTHOIlIeHHE HEOIPEAETIEHHOCTE.

112.PaguoaktuBHOCTE. (OCHOBHOH  3aKOH pPaauoOaKTUBHOIO pacnaia. AKTUBHOCTb.

Anbdapacnag atoMmHbIX siaep. bera-pacman sgep. CroekTpbl anbda- U OeTa- H3ITyYCHHI.
IamMmmanznydenue suep.

113.OHeprus, BoiaessieMas (moromniaemMas) Mpy SIepHBIX peakusx. DHEPTrus CBA3H.
®dopmyna DUHIITEHHA.

114.*B3aumopeiicTBe HOHU3UPYIOIIET0 U3JIy4YeHHs ¢ BEIeCTBOM. MIOHM3allMOHHBIE TOTEPH.
115. Ilponukaromiasi ciocoOOHOCTb.

116. */IeTekTOpbl MOHU3UPYIOLIUX U3ITyYeHUH. Jlo3uMeTprudecKue npuoophl.
117.*]lo3umMeTprss MOHU3HUPYIOMIEro H3MydeHus. llornomeHHas ¥ SKCMO3UIIMOHHAS JIO3HI,

CAMHUOBI HU3MCPCHUA. MOIHHOCTB JO3B6I. CBs3b MOITHOCTH O03bl W AKTHBHOCTH
OKBUBaJICHTHAS Aa03a.

*  CM. JaHa Ha CaMOCTOSTEIIbHYIO padoTy.



OI[eHI/IBaHI/Ie 0TBE€Ta CTYJACHTA Ha JK3aMCHE

Xapakmepucmuka omeema oannvt

JlaH TOnHBIM, pa3BEpPHYTHI OTBET Ha IIOCTABJIEHHBIM BOIPOC,
NOKa3aHa COBOKYMHOCTb OCO3HAaHHBIX 3HaHMM 00 o0OBekTe,
IPOSIBIISIFOIIASCS B CBOOOAHOM ONEPUPOBAHUU MOHITUSAMH, YMEHUH
BBIJICJINTh CYILIECTBEHHBIC U HECYLIECTBEHHbIE €r0 IIPU3HAKH,
IPUYMHHO-CIIEICTBEHHBIE CBA3U. 3HaHHE 00 00beKTe
JEMOHCTpUpPYETCs Ha OHE MOHUMAaHMSI €70 B CUCTEME JAHHON HayKH!
U MEXJUCLUIUITMHAPHBIX cBs3ei. OTBET (opMyIHpyeTcsl B TEPMUHAX
HayK{, W3JI0)KEH T'PaMOTHBIM S3BIKOM, JIOTMYEH, JIOKA3aTelIeH,
JEMOHCTPHUPYET aBTOPCKYIO MTO3ULIUIO CTYICHTA.

26-30

JlaH TONHBIN, pa3BEepHYTHIM OTBET HA IOCTABJIEHHBIA BOMPOC,
IOKa3aHa COBOKYIHOCTh OCO3HAaHHBIX 3HaHHH 00 0OBeKTe,
JIOKa3aTeNbHO PACKPBITHI OCHOBHBIC IOJIOKEHHSI TEMBI; B OTBETE
IPOCIIEKUBACTCS qyeTKas CTPYKTYDa, JIOTUYecKast 21-25
MIOCJIEIOBATEIIEHOCTh, OTPAXKAKOMIAs CYIIHOCTh PaCKPHIBAEMBIX
MOHSTHIA, TeOpUH, sABICHUN. 3HaHUE 00 00BEKTE AEMOHCTPUPYETCS
Ha (OHE TOHUMAHUS €ro B CHUCTEME JaHHOM HayKd W
MEXIMCHUIUIMHAPHBIX CBsi3eil. OTBET U3JI0KEH JTUTEPATyPHBIM

SA3BIKOM B TCPMHHAX HAYKH. MOFYT OBITh AOIYIICHBI HCAOYCTHI B
OMNpeCaACICHUN HOHﬂTHfI, HCITPABJICHHBIC CTYACHTOM CaMOCTOATCIBHO
B IIpoLeCcCe OTBETA.

JlaH T1ONHBINA, pa3BEepHYTHIM OTBET Ha IOCTABJICHHBIA BOIPOC,
[IOKAa3aHO YMEHHE BBIIEIUTh CYIIECTBECHHBIE M HECYIIECTBECHHBIC
NpU3HAKW, OPUYUHHO-CIENCTBEHHbIE CBs3U. OTBET  YETKO
CTPYKTYpUPOBaH, JIOTUYEH, U3JIOKEH B TePMHMHAX Hayku. OIHaKo
JONYIIEHbl ~ HE3HAUMTEJIbHblE  OMMOKM  WJIM  HEJOYETHl,
UCIIPABJICHHBIE CTYJEHTOM C IIOMOIUBIO «HABOAAIIMX» BOIPOCOB
IIPENOAABATEIS.

16-20

JlaH TMOJIHBIM, HO HEIOCTATOYHO IIOCEIOBAaTEIbHBIH OTBET Ha
MOCTaBJICHHBIM BOMPOC, HO MPHU 3TOM IMOKA3aHO YMEHHUE BBIJCIIUTD
CYILIECTBEHHbBIE u HECYIIECTBEHHbIE MIPU3HAKU u
NPUYUHHOCIIEACTBEHHbIE CBsI3U. OTBET JIOTMYEH M H3JI0KEH B
TepMUHAX Hayku. MoryT ObITh jgomymieHsl 12 ommoOku B
ONpEJICTICHUU OCHOBHBIX MOHSTHUM, KOTOPBIE CTYJIEHT 3aTPyIHAETCS
UCIIPABUTh CAMOCTOSITENILHO.

11-15




JlaH HEemoCTaTOYHO IMOJIHBIA M HEIOCTATOYHO Pa3BEPHYTHIH OTBET.
Jloruka W TMOCNEIOBATEIBLHOCTh HW3JIOKEHUS HMMEIOT HAapYIICHUS.
JlonymieHpl OMMUOKH B PACKPBITUU TOHATUH, YHNOTpPeOICHUU
TepMuHOB. CTyJEHT HE CIOCOOEH CaMOCTOSITENbHO BBIICIUTH
CYIICCTBEHHBIC " HECYIIECTBEHHbBIE MPU3HAKH u
MPUYUHHOCIIEACTBEHHBIE CBsI3U. CTYIEHT MOXKET KOHKPETH3UPOBATh
0000IIeHHbIE 3HAHMS, [OKa3aB Ha MpPHMEPax KX OCHOBHBIC
NOJIOKEHHUS TOJBKO C TOMOUIbIO TpernojaBarens. PedeBoe
odopmiieHre TpeOyeT MOMPaBOK, KOPPEKITHH.

6-10

JlaH HEenoJIHBIA OTBET, JIOTMKA U IIOCIEA0BATEIBLHOCTh U3JI0KEHUS
UMEIOT CYLIECTBEHHblE HapylleHus. JlomyuieHsl rpyOble omuOKu
IIPU ONPENEIECHUN CYIIHOCTH PAacKpbIBAEMBIX IMOHATHH, TEOPHIA,
SBJICHUM, BCIICICTBUE HEITIOHUMAHHUs CTYACHTOM UX CYIECTBEHHBIX
M HECYUIECTBEHHBIX NPU3HAKOB U CBsA3ed. B oTBeTe OTCYTCTBYIOT
BBIBOJIbl. Y MEHHE PACKPBITH KOHKPETHBIE MPOSBICHHUS 0000IMIEHHBIX
3HaHUM He moka3zaHo. PedyeBoe odopmieHue TpeOyeT MHOINpPaBOK,
KOPPEKLUU.

Jlan HenosHBIM OTBET, MpEACTaBIAIOUINI €000l pa3po3HEHHbIE
3HaHUS 10 TEeMe BOIpOca C CYUIECTBEHHBIMH OIIMOKaMU B
onpeneneHusx. [IpucyTcTByroT (pparMeHTapHOCTh, HEJIOTHYHOCTH
n3noxeHus. CTyIeHT HE OCO3HAET CBSA3b JAHHOTO MOHATHUS, TEOPHH,
ABJICHUA C OPYTrUMH o0BLeEKTaMH JUCHUITIINHBI. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3allMsl M [OKa3aTEJbHOCTh H3JIOKEHHUA. Peub
HErpaMoTHasd. JIOHOJ'IHI/ITGJ'IBHBIG u YTOYHAIOIIHNE BOITPOCKHI
IpenoaaBareiss He INPUBOAAT K KOPPEKLIHMH OTBETa CTYyACHTa HE
TOJIBKO Ha IIOCTABJIEHHBIM BOIIPOC, HO W Ha JPYyrMe€ BOIPOCHI
JUCLUIUINHBIL.

He IMMOJIYy4YCHBI OTBCTHI 11O 0a30BEIM BOIpoCcaM JUCHUITIINHBI.




IToxa3aTenu u KPpUTEPHUHU OLICHUBAHUA KOMHeTeHHI/Iﬁ Ha pas/iMIHbIX
ITANlaX HX (l)OpMI/IpOBaHI/Iﬂ, OIMuCaHue IMKAJ ONCHUBaAHUA

YpoBeHb chOPMHUPOBAHHOCTH KOMIIETEHIIUIA




«Munauma
JIbHbIH YPOBEHb
He JOCTUTHYT»

(menee 50 0a/110B)
KoMmmnerennun He

c(OpMHUPOBAHBI.

3Hauusg
OTCYTCTBYIOT, YMCHHS
U HABBIKU HE

c(OpMUPOBaAHBI.

«MuHUMAJIBH
blii ypoBeHb»(50-70

0aJ10B)
Kommerennun

c(OPMHUPOBAHBI.

CdopmupoBansl  6a3oBbIe
CTPYKTYPBI 3HAHUU.
YMmenus pparMeHTapHbl U
HOCAT  PENpOAyKTHUBHBIN
XapaxTep.
JleMoHCTpHpYyeTCS HU3KUI
YpOBEHb
CaMOCTOSITETbHOCTH
MPAKTHYECKOTO HaBBIKA.

«Cpennnii
ypoBeHb»(71-85

0aJ1110B)
Komnerenimu

c(hOpPMHPOBAHBI.

3HaHus OOUTHPHBIE,
CHUCTEMHBIE. Y MEHUS
HOCSIT
PEenpOLyKTUBHBIN
XapakTep,
MPUMEHSIIOTCS K
PELIEHUIO TUIIOBBIX
3a/IaHAMN.
JemoHcTpupyercs
JIOCTATOYHBI YPOBEHb
CaMOCTOSITEIBHOCTH
YCTOWYNBOTO
MPAKTUYECKOT0 HABBIKA.

«BbIcokui
ypoBeHb»(86
0aJ10B)

Komnereniuu
chOopMUPOBAHEI

3HaHUs TBEPIbIC
apryMEHTUPOBaH
HbIE, BCECTOPOHH
YMeHns ycnentsn
MIPUMEHSIOTCS K
PEIICHUIO KaK
THUIIOBBIX, TaK U
HECTaHJaPTHBIX
TBOPUYECKUX
3aJaHuH.
JlemoHCTpHpYyET
BBICOKUI YPOBEH
CaMOCTOSITEIILHO
TH, BBICOKas
aJJalITUBHOCTD
MIPAKTUYECKOTO
HaBBIKa

Onucanne KpuTepueB OLIEHUBAHNS




OO0yygarommiics

JEMOHCTPHPYET:

CYLIECTBEHHbIE
po0Oesbl B 3HAHUSIX

y4eOHOT0 MaTepuana;
JIOTTYCKaIOTCS
MPUHIMITHATEHBIC
OIIMOKY IpU OTBETE Ha
OCHOBHBIE BOIIPOCHI
ounera, OTCYyTCTBYET
3HAaHHE U TTOHUMaHHUE
OCHOBHBIX ITOHATHI

1 KaTEeTrOpHii;
HENOHMMAaHHE
CYILLIHOCTH
JIONOJIHUTEIbHBIX
BOIIPOCOB B paMKax
3aJaHui Oujera;

OOyyarommiics
JIEMOHCTPHPYET:

- 3HaHHUA

TCOPCTUUCCKOI'0O MaTCpuajia;

- HETIOJTHbIC
OTBETHI HA OCHOBHBIE
BOIIPOCHI, OIITMOKH B OTBETE,
HEJIOCTaTOYHOE TOHUMAaHUEe
CYIIHOCTH H3JIaraeMbIX
BOIIPOCOB;

- HEYBEPEHHBIE U

HETOYHBIC OTBCTHI HA

JAOHNOJHUTCIIBHBIC BOIIPOCHI;

- HEIOCTaTOYHOE
BIIQJICHUE JINTEPATypPOH,
PEKOMEHIOBaHHOMN
IPOrpaMMO TUCIMUIUINHBL

- yMeHue 6e3
rpyObIX OIMOOK perarhb
IPaKTUYECKUE 3aaHus,

OO0yuarommiics
JIEMOHCTPHPYET:

- 3HaHUE U
MMOHUMaHNE OCHOBHBIX
BOIIPOCOB
KOHTPOJIHPYEMOTO
o0beMa MporpaMMHOTO

Marcpualia;

- TBEP/bIC
3HaHUA TEOPETUYECKOTO

MmarepHara.

-CIIOCOOHOCTH
yCTaHaBIIUBATh U
0O0BSICHSTH CBSI3b
MIPaKTUKU U TEOPHH,
BBISIBJISITH TIPOTHBOPEUHS,
MpoOJIeMbl U TEHACHIIUN
pa3BHUTHS;

- IpaBUIBHBIC
U KOHKpPETHBbIE, Oe3
rpyObIX OMHUOOK, OTBETHI

OO0yuatrommuiics

JEMOHCTPUPYET:

rIyOOKHe,
BCECTOPOHHHE U
apryMEHTHPOBaH
HBIC 3HAHUS
IPOrPaMMHOTO
Marepuaa,;

- IIOJIHOE
MMOHMMaHHE
CYIIHOCTH U
B3aHUMOCBS3U
paccMaTpuBaeMbl
MPOLIECCOB U
SIBJICHWI, TOUYHO
3HAaHNE OCHOBHEI
IIOHSATUH B paMK
00Cy X TaeMbIX

3aIaHNM;




Ha

CIIOCOOHOCTH
YCTaHaBJ'II/IBaTL
U




OTCYTCTBHE
YMEHUS BBIIIOTHATH
[TPAKTUYECKHE 3aJaHMs,
[IPEAYCMOTPECHHBIE
[IPOrpaMMOit
CLUIIIINHBL;

OTCYTCTBHUE
TOTOBHOCTHU
(cmocobGHOCTH) K
AUCKYCCUHU U HU3KYIO
CTeNeHb KOHTAKTHOCTH.

KOTOpBIE CIIETyET
BBITIOJTHUTD.

IIOCTAaBJICHHBIC BOIIPOCHI;

- yMEHHE
pemarh MpakTHIeCKUe
3a/1aHusl, KOTOPBIE CIEAYET
BHITIOJTHUTH;

- BJIaJICHUE
OCHOBHOM JIUTEPATYPOIl,
PEKOMEHJOBAHHOU
[IPOrpaMMOit
TUCHUTLITNHBI;

- HaJIn4ne
COOCTBEHHON
000CHOBAHHOM ITO3UIIAH
10 00CYyX/1aeMbIM
BOITPOCAM.

Bo3MoXHEI
HE3HAYUTEIbHEIE
OTOBOPKH U HETOYHOCTH B
PACKPBITHH OTICITHHBIX
[10JIO’KEHUH BOIIPOCOB
owiieTa, IPUCYTCTBYET

0O0BSICHSITH CBSI3b
MPAKTHKU U TEOP
JTIOrUYECKU
[OCJICAOBATCIbH
coJiepKaTebHbIC
KOHKPETHBIE U
VCUYCPIBIBAIOIINC
OTBETHI Ha BCE
3aJaHus OMJIeTa,
TaKKe
TOIIOJTHUTEILHEIE
BOIIPOCHI
HK3aMEHATOPa;

- YMEHHE
peuarb
[IPAKTHYECKUE

3aaHus;
CcBOOOIHOE

HMCIIOJIb30BAHUE B
0TBETaxX Ha BOIPO

HEYBEPEHHOCTh B OTBETAX |MaTepHaoB
Ha PEKOMEHI0OBAHHO
OCHOBHOH U
MOMOJIHUTEIHHON
ITATEPATYPHI.
Ouenka Ouenka Ouenka Ouen
«HeyaoBJIe «yI0BJIETBOPUTEJbH 0» [«XOPOIIO0Y» / «OTJIUYHO /
TBOPUTCIbHO» / «3aYTEHO» «3AUYTEHO» «3AYTECHO»
/He3a4YTeHO

a) HOPMATHBHbIE TOKYMEHThI:

0) OCHOBHASA JIUTEPATYPA:

9.Y4eOHO-MeTOoAnYEeCKOe U MH(POPMALIMOHHOE o0ecTieYeHue U CIIUITHHBI

I') COBpeMEeHHbIe NMpodeccHoHabHbIe 0a3bl JAHHBIX, HH()OPMALIMOHHbIE CIPABOYHLIE

CHCTEMbI, 3JIEKTPOHHbIE 00PA30BaTEIbHbIE PECYPChHI

1. HWudopmannoHHO-TIPAaBOBOM

(http://www.garant.ru/).

2. CnpaBouHas TpaBOBas

CUCTEMA

opTal

«I"apanT»

Koncynbrantlntoc


http://www.garant.ru/
http://www.garant.ru/
http://www.garant.ru/
http://www.garant.ru/
http://www.garant.ru/
http://www.garant.ru/

(http://www.consultant.ru/).

3. eLIBRARY.RU [DnektpoHHBIIl pecypc]|: Hay4Has 3JIEKTpOHHAs

oubmuoreka. — URL: http://www.elibrary.ru.

4. W3parenscTBO «HOpaii»

[D51eKTpOHHBII

pecypcl:

anekTpoHHOOHOIMoTeuHast cucrema. — URL: http://biblio-online.ru.

5. VYuuBepcurerckas OubOmuoreka online [DiekTpoHHBIH pecypc]:
aseKTpoHHOOHOMIMoTeuHast cuctema. — URL: http://www.biblioclub.ru.

6. DOBC"Koncynbrant cryaenta" (https:// www.studmedlib.ru).

7. Crarucruueckas 6a3a maHHbix «Poccrar» (https://rosstat.gov.ru/).

8. DmnekrponHast 6a3a naHHbIX [IpaButensctBa P® «DnexTpoHHOE
npasutenbeTBoy» (hitps://www.google.com/url?g=https://rosstat.gov.ru).

9. Odunuanpueiii caitt PHC Pd: www.nalog.ru

10. Odurmansueiii caiit Munuctepcra punancos Pd: www.minfin.ru

9.1. lepeueHb OCHOBHOI1 JTUTEPATYPHI:

Ne HanMeHOBAHIE COTTACHO KonuuecTBo 3K3eMIUISIpoB
O6ubnmorpaduyeckuM TpeOOBaHUAM Ha xadenpe | B Oubnuoreke
1 | Tpopumona T.U. Kypc ¢pusuku M.: Beiciias
1 15
mkona 2012
2 | Pemm3oB A.H Menumumackas u OMOIOrHIecKas
(usuka, 2012r. 1 15
3 | AntonoB B.®., Yepnsi A.M., Kosznosa E.K.,
Kopxyer A.B. ®usuka u 6nodpusvka. Y4eOHUK 10
115 By30B.- M.I's0tap-Menua, 2008.
4. | AatonoB B.®., Yepnbir A.M., Koznosa E.K.,
Kopxyes A.B. ®uzuka u 6uodusuka. Ipaktukym. 5
VYyebnoe mocodue st By30B.- M.I'soTap-Menua, 1
2008.
5. | Omenpuenko B.II., Kypbaroa D.B. Maremaruka:
yuebHoe nocodue. PoctoB u/Jlony. @enukc. 2007 15
6 | AaronoB B.®., Uepubsim A.M., Ilaceunnk B.U. n
ap. Ipaktuxym o 6uodusuke.-M.Branoc, 2010 5
7 | JIa6. mpaktukym no usuke 3eM0aTOB,
MEKsIpTBEIUEBA 20
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8 | Tuxomupon F0.1. JIabopaTopHbIe pabOTHI 11O
Kypcy (PU3MKH ¢ KOMIIBIOTEPHBIMU MOJIEIISIMH, 3
2004.

9 | BupryanpHblii 1a0. IPaKTUKYM «OTKpPbITAs
buzuka»

9.2. llepeyeHb IONOJHUTEIbHOI JUTEPATYPHI:

Ne HaumenoBanwue coriacHo 6ubnuorpaduyeckum KomraecTBo SK3eMIIAPOR
TpeOOBaHUAM Ha kadenpe | B 6ubnuorexe
1. |CaBenbeB U.B. xkypc o6mieii pusuku.-M.ACT, 2006. 8 12

2. |CuByxuH JI. O0mmii kypc ¢pusuku.- M. ®uzmMatiur,

2006. 10 10

3. |AnToHoB B.®., KopxyeB A.B. ®uznka u ouodusuka.
Kparkuii kypc. YueOHOe ocoOue Jyis By30B.- 4 10
M.I"0tap-Meaua, 2007.

4.. | AaronoB B.®., Kopxyes A.B. ®usuka u
onoduzuka. Kypc nexnumii. Yuebroe mocodue st 3 10
By30B.- M.I'voTap-Menna, 2004.

9.3. Hepeqeﬂb METOANYECCKHUX peKOMeH)IaIII/Iﬁ IJIs ayHHTOPHOﬁ H CAMOCTOATEIbHOM paGOTbI

CTYIEHTOB!
Ne HarMEHOBAHKE COLIACHO KonungecTBo 2x3eMILIsIpoB
oubmuorpadudeckum TpeOOBaHUIM Ha kadenpe B 6ubnuoteke
2. WHcTpykunu k 1ab0paTopHBIM 30 15-
pabotam

9.4 TIporpammHoe odecnieyenne u UHTepHeT-pecypcehl
1. KomnproTepHBIil Ki1acc
. Hoctyn k cetu HTEpHET (BO BpeMsi CaMOCTOSTEIIbLHOM paboThI)

. OnexTtpoHHas 0a3za naHHbix Oubnuorexu COI'Y

2
3
4. http://www.newlibrary.ru — HoBast aekTpoHHas OHOIHOTEK
5

. http://www.edu.ru — gpenepanbHbIi TOPTAT POCCUICKOTO 00pa30BaHHUS

6. http://www.mathnet.ru — obmepoccuiickuii MaTeMaTHYECKHUi TOpTaT

7.http://www.nehudlit.ru — snextponnas 6ubnuoTeka yueOHbIx MatepuasioB 8.fizportal.ru-

¢busnueckuii nHGOpMaMOHHBIN mopTan 9.http://www.decoder.ru

— JICKOJIEp €IUHUIl U3MEPCHHS.
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http://yandex.ru/clck/jsredir?bu=9sw73k&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=4665.Tp8F3LJHYhCK8xP118PU4XHD048tm1pX3bfTHvRoxwMheXiTtL0BzyUMutSCd-tfRGQ4xG5tLqX-3RXn2pLScD8bZxTywhiil5YS5iB7Defiga3ar_mEcxzkDlSWiEea.d981b8651cd4416ff37e63acee96dd8f9e929d40&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdDFcW7MDt6c_mWTHqKmeiO_h-u8vAs6kNa6iWBqN_FKQzWIVna9wb8OEdV9MUb70g&&cst=AiuY0DBWFJ4EhnbxqmjDhX74a2wwDRTGOOu8sDDyISzyccvu7_Q1uJjhrYtdmlK_OdW7AE2i6qq2Pv72E17_Enc9m2ODYCaivKDL_v2UdTK_sXk1OLsg2s-0wrQ1vZo8g7dZYiEX_No3V-2gGG65mg1T5jIOAtFUJ8-8fXgJejas8oV_XxsNohkmZJ4hmdRe-Ra8dPUaKZfklDzqZB9IHvE-d6TiX_TaxvSFqsthrZi9pkhx23KM5XuhjYfK5roX4HDSZmxCmU4N_VFVi_Gvfy3t1hN7GmSKjg67E2IOQ-s5Q2zqLS4rzVYArxk70sFqafgoapiZEnopHjTCEx_SN7CoM0KPMACBfN6z5sENx6Rb4GA6VWWVCZ1XY8B_WySsWiHPXsJEniXFIFPAS7ggX8mlYxj5k86NZWOq0q3b12nGvSMHZ0JIMUb0o8u4TxZieB4mS3ulyEh8RnK_1nPBL_SS5nxqZ78qBZ62RH9jYcPBdhDskP-p5sPsZwWs3uI-hiUAADhZMdoibBnYAWzCmh-0ee-5TDUOjuQdUCLtOgddKgF3rskP-N6G0iKMP7Xh0tclZSywZAtWJcmUKd0IfKhFcHGS6PpojdWfxgEQRgY6Wr-Dj5IObaUFup6WyHHjx4Hb-VP_7twXhtoIY8ZjIzs_hNGnJjah1yap2UuhJpk8V00sq7cxU4jGVxhYHGUomRuSQKvGB4p2-9XJxnbVBlGuZGXRCLZrhgCrh985TLXYMXXB7x8kiUYnPo92ttydU9QTtMyxiOcV9MHwg0peRewt--jonSuUuSCQbuw26vbZsr5GcaY77ggwXTZE1606qxVUayNyapyTqv3_XcLmMDSxKp9XJO05Gv7yKAI7XcC1qcmBzNaWDNu1ntdppxVpx04uGaJPV3p_fWYjCSz3CaMPELDT-x-2J6WL-3x-7Wt6Emb1qfDlvkKyxuEyQUFk0cR1cQyw30E,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcE42ZGNKMjg1akdwVFRfclRBb1NLR2U4a0VlaHJhdlRFZnVWU28xalZSajhJUFlReVhBWHNRODBPU0F2Sm0yS3Nua3NCcVZ4ZGF4&sign=e6e375b5002acfb7e5baba9a29f9760b&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpMe1aChkLdLb71043NAJeCVuRNsXu41kqylMD450EMnKzequOORoJ7gQGhqRiBic4YXYcYx4FMO97NM_ej6bf1Lt23w7EjSDjsPxxP5KQ8Qhfk2lX1gs237L0rc89FjDnoaxsOYvbOmeEM-_wH06b2VpVObhhKcIAs3h_7BChT281re-VVJ3p-eQnbkgw2tvEuvkruLNh6E34ev-a3Nue348awM6Fy_NA_Z0iXsE0hFM6SPUDrjYHaCtNVQYon2EZ3RoazMRsJJGSFiC7g4GRIPUhNogAhKQZIVea_bLIw5Vj6wAqfPRzRrJtnyAx4wS0HKeaPMhOklYH_OjZ9FeFVA,,&l10n=ru&rp=1&cts=1566846387322&mc=4.378098032912546&hdtime=293786
http://yandex.ru/clck/jsredir?bu=9sw73k&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=4665.Tp8F3LJHYhCK8xP118PU4XHD048tm1pX3bfTHvRoxwMheXiTtL0BzyUMutSCd-tfRGQ4xG5tLqX-3RXn2pLScD8bZxTywhiil5YS5iB7Defiga3ar_mEcxzkDlSWiEea.d981b8651cd4416ff37e63acee96dd8f9e929d40&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdDFcW7MDt6c_mWTHqKmeiO_h-u8vAs6kNa6iWBqN_FKQzWIVna9wb8OEdV9MUb70g&&cst=AiuY0DBWFJ4EhnbxqmjDhX74a2wwDRTGOOu8sDDyISzyccvu7_Q1uJjhrYtdmlK_OdW7AE2i6qq2Pv72E17_Enc9m2ODYCaivKDL_v2UdTK_sXk1OLsg2s-0wrQ1vZo8g7dZYiEX_No3V-2gGG65mg1T5jIOAtFUJ8-8fXgJejas8oV_XxsNohkmZJ4hmdRe-Ra8dPUaKZfklDzqZB9IHvE-d6TiX_TaxvSFqsthrZi9pkhx23KM5XuhjYfK5roX4HDSZmxCmU4N_VFVi_Gvfy3t1hN7GmSKjg67E2IOQ-s5Q2zqLS4rzVYArxk70sFqafgoapiZEnopHjTCEx_SN7CoM0KPMACBfN6z5sENx6Rb4GA6VWWVCZ1XY8B_WySsWiHPXsJEniXFIFPAS7ggX8mlYxj5k86NZWOq0q3b12nGvSMHZ0JIMUb0o8u4TxZieB4mS3ulyEh8RnK_1nPBL_SS5nxqZ78qBZ62RH9jYcPBdhDskP-p5sPsZwWs3uI-hiUAADhZMdoibBnYAWzCmh-0ee-5TDUOjuQdUCLtOgddKgF3rskP-N6G0iKMP7Xh0tclZSywZAtWJcmUKd0IfKhFcHGS6PpojdWfxgEQRgY6Wr-Dj5IObaUFup6WyHHjx4Hb-VP_7twXhtoIY8ZjIzs_hNGnJjah1yap2UuhJpk8V00sq7cxU4jGVxhYHGUomRuSQKvGB4p2-9XJxnbVBlGuZGXRCLZrhgCrh985TLXYMXXB7x8kiUYnPo92ttydU9QTtMyxiOcV9MHwg0peRewt--jonSuUuSCQbuw26vbZsr5GcaY77ggwXTZE1606qxVUayNyapyTqv3_XcLmMDSxKp9XJO05Gv7yKAI7XcC1qcmBzNaWDNu1ntdppxVpx04uGaJPV3p_fWYjCSz3CaMPELDT-x-2J6WL-3x-7Wt6Emb1qfDlvkKyxuEyQUFk0cR1cQyw30E,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcE42ZGNKMjg1akdwVFRfclRBb1NLR2U4a0VlaHJhdlRFZnVWU28xalZSajhJUFlReVhBWHNRODBPU0F2Sm0yS3Nua3NCcVZ4ZGF4&sign=e6e375b5002acfb7e5baba9a29f9760b&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpMe1aChkLdLb71043NAJeCVuRNsXu41kqylMD450EMnKzequOORoJ7gQGhqRiBic4YXYcYx4FMO97NM_ej6bf1Lt23w7EjSDjsPxxP5KQ8Qhfk2lX1gs237L0rc89FjDnoaxsOYvbOmeEM-_wH06b2VpVObhhKcIAs3h_7BChT281re-VVJ3p-eQnbkgw2tvEuvkruLNh6E34ev-a3Nue348awM6Fy_NA_Z0iXsE0hFM6SPUDrjYHaCtNVQYon2EZ3RoazMRsJJGSFiC7g4GRIPUhNogAhKQZIVea_bLIw5Vj6wAqfPRzRrJtnyAx4wS0HKeaPMhOklYH_OjZ9FeFVA,,&l10n=ru&rp=1&cts=1566846387322&mc=4.378098032912546&hdtime=293786
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http://www.decoder.ru/
http://www.decoder.ru/
http://www.decoder.ru/
http://www.decoder.ru/
http://www.decoder.ru/

10. MaTepuajbHO-TEXHHYECKOE ofecneyeHue I CUUIINHbI.

10.1.1TepevyeHb moMenieHuii, HEOOXOMMBIX /ISl IPOBeIEHUS Ay IMTOPHBIX
3aHATHH N0 AUCHUILINHE.

1.Jlexyuonnas ayoumopus na chapmayesmuieckom gaxyibmeme.

2.Jlabopamopuu ¢uzuxu (ayo Ne ;4,5,8,10,11 kageopa ¢pusuxu u acmpornomuu, yi. Mapkyca

24).

10.2.1Tepevyennb 060pya0BaHUsI, HEOOXOUMOTO ISl IPOBEAEHHUs Ay TUTOPHBIX
3aHATHI 0 TUCHUILINHE.

1.

© © N o o~ w

JlaGopaTopHble ycTaHOBKHM A1 paboThl “OmpeneseHne MOBEPXHOCTHOTO
HATSHKEHUS KUIKOCTH .

JlabopaTopHble yCTaHOBKM Jisi  paboTel  “OmpenencHue  BSI3KOCTH
KUIKOCTH .

JlaGopaTopHblie ycTaHOBKH 1T paboThl “U3yueHne cBOOOTHBIX KOJIeOaHUA ™.
JlabGoparopHbIe YCTaHOBKH TSI pa0OTHI “3BYK”.

Cnekrpodoromerp.

DOTOINEKTPOKOIOPUMETPHI.

JlaGopaTopHbie ycTaHOBKH Jist paOboThI “Jlazep”.

Pamnomerp.

Jlo3numerpsl.

10. IonsspumeTpsl.

11. PedpakromeTpsl.

12. YcTaHOBKY [T IEKIIMOHHBIX JIEMOHCTPAITHHA.

13. IlepconanbHbie KOMIBIOTEPHI. 14. MyIbTUMEAUUHBINA TPOSKTOP.

15. IlpuHTEPHI M KOMUPOBAIbHAS TEXHUKA.

Y4eOHble ayauTOpuu, OOOpYyIOBaHHBIC AOCKAMHU, CTEHAAMH, TaOnuiamu, (HU3HUECKUMHU U
MEIUIIMHCKUMHU TTPUOOpaMu:

16.3ByKOBBIE I€HEPATOPHI

17.0cumnorpadsl

18.MynbpTHBHOpATOP
19.T'openku [TPK-2

20.Bucko3umeTpbl

21.JIazepbl

22.Yeunurenu

23 .Muxkpockornsl 24.BonsTMeTphI

26.AMnepmeTpbl

27 ICTOYHHUKY TUTAHUA



28.MynbTUMeIMHHBINA KOMIUIEKC IS IPOBEICHUs KU (HOyTOYK, TPOEKTOP, IKPaH). COCTAB

JMIIEH3MOHHOI'0 M CBO0OJIHO PACNIPOCTPAHAEMOI0 IPOrPAMMHOIO

o0ecrneyeHusi, B TOM YNcCjle 0TeYeCTBEHHOI 0 IIPOM3BOIACTBA

Ne HaumeHoBaHue Ne qoroBopa (JauueH3us)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
1. 04.2016 1.
Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
2 04.2016 1.
AnTuBupycHoe nmporpammuoe | Nel7E0-180222-130819-587-185 ot 26.02.
3. obecrieyenne 2018 mo 14.03.2019 r, mpoanena mo 21 r.
KasperksyTotalSecurity
CucreMa IIOHUCKa TEKCTOBEBIX No795 ot 26.12.2018 (aeiicTBuTENCH 10
4, 3aMMCTBOBaHHI 30.12.2019 r) ¢ BAO «Anrtu-Ilnaruar»
«Angtuminarnat.BY3» npojyieHa ao 21 r.

10.3. O6pa3oBaTe/IbHBIC TEXHOJOTHH B MHTEPAaKTHBHOM (popMe, HCIIOJIB3yeMble B IpoLecce
npenoagaBaHusd JAUCHUIIJIUHDI:

Bceero 10% uHTepakTHBHBIX 3aHATHI OT 00beMa ay TMTOPHOI paboThI.

IIpumepsl 00pa3oBaTebHBIX TEXHOJIOTMI B HHTEPAKTHBHON (hopme:

1. BupmyanvHule 1abopamopHule 3aHAMuUs.

— Jugpaxyus ceema

— Uumepgepenyus ceema

— Onpedenenue pazmepos 3pumpoyumos

— 3aHATHA, IPOBOAUMbIE B MHTEPAKTUBHOM opme

dopma 3aHATUA

I/ICHOJIBB}’CMI)IC HHTCPAKTHBHBIC
O6paBOBaTCJ'IBHBIe TEXHOJIOTHUHA

Koi-Bo yacos

pedepaTam

IPYIIax, «MO3rOBOM IITYPM».

1 | Jlexkuun Hcnonb3oBaHne MyJIbTUMEIUUHBIX 6
KypCOB, CIai0B
2 | JJabopaTopHbie Pabora B rpynmax, moji pyKoBOJCTBOM 4
paboThI npernojaBaressi, TPYINNoBas 3alluTa
pE3yNbTAaTOB SKCIIEPUMEHTA.
3 | becens mo [Ipumenenue keic-mMeroza, pabora B 2




11.JIuct 00HOB/IeHUSI/AKTyAJIM3AHHT

IIporpamma 0OHOBJIEHA.

Pabouast nporpamMmMa o0cyx/ieHa 1 0Jo0peHa Ha 3aceaHuu Kadeapbl PU3UKU U aCTPOHOMUHU 0T « 04 »
04. 2022 r., npotokon Ne 7.

HporpaMMa oz[o6peHa Ha 3aC€JaHuu COBETAa MCIUIIMHCKOI'O (baKyJ'H:TeTa

«23» wmas 2022r., nporokos Ne 9
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