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1.Ctpykrypa 1 o01masi Tpy10eMKOCTh TUCHHUILJIMHBI
OO61mas TpyA0€MKOCTh AUCHUILIMHBI COCTABISeT 3 3a4eTHBIX eauHuIl,108y.

Ounas ¢opma oOyuenust | 3aouHas popma

o0OydeHus
Kypc 1
Cemectp 2
Jlexun 18
[IpakTuueckue (ceMHUHAPCKUE)
3aHSATHUS
JlaGopaTopHble 3aHITHS 56
Koncynbranuu
HToro ayTMTOPHBIX 3aHITHI 74
CamocTosTenpHas padoTta 34

Kypconas pabora

Popma KOHTPOJIS:

DK3aMeH
3auer 3.
OO0111e€ KOJIMYECTBO YaCOB 108

2.I_[e.1m H 3a1a4Yi JUCHUIIJIHHBI:

Leabio ocBoeHUs yUeOHOU AUCIUILTNHBI «DH3HUKA » SBIISETCS:

[ToaroroBuTh

* TBOPUYECKH MBICIISIIIUX CTYJICHTOB C PA3BUTHIM HAYYHBIM MBIIIJICHUEM, 00J1a1at0IINX
HEOOXOJUMBIMUA 3HAHUSMH B 00IacTH (M3HMKH, CIOCOOHBIX HCIONb30BaTh MOTyYEHHBIS
TEOPETUYECKUE 3HAHUS NPH PEUICHWH MPAKTUYECKUX 3a/lad B JACATEIbHOCTH IPOBU30PA,
MPOSIBIISAS IPU ATOM CaMOCTOSTEIIBHOCTh U UHULIMATUBY

* CTYJICHTOB CIIOCOOHBIX MPUHUMAThH PEIICHUS, BEIOMpas Hanbojee ONTUMAIbHBIC U3
BCEX BO3MOXKHBIX.

CdopmupoBats B mpoiiecce 00ydeHUsI HABBIKM HCIIOJIH30BAHUS IMMOJTYUYCHHBIX B ITOU
o0JacTu pe3yNbTaToOB B HAYYHON U MPAKTUYECKON JEATEIbHOCTH.
3agaum IMCHUIUINHBI:

— TpuoOpeTeHne TEOPETHUECKUX 3HAHUN B 00JacTU PU3NIECKUX 3aKOHOMEPHOCTEH,

HCIIOJIb3YEMBIX B (papMalluu;

— (QopMHpPOBaHHUE YMEHHS HCIOJIb30BaTh COBPEMEHHBIC (U3NYECKUE METOJIbI
aHaIn3a;

— npuoOpereHre yMeHUs paboThl ¢ (PU3NYECKUMHU TPUOOpaMu, MPUMEHSIEMbIMH B
dbapmaruu st PU3NKO-XUMUYECKUX METO/I0B HCCIICIOBAaHUM;

— npuoOpeTeHne yMEHUs OnpenesaTh GU3NIeCKUue CBOMCTBA JICKAPCTBEHHOTO
CBIPbsl METOJIAMHU KOJIOPUMETPHH, TIOJIIPUMETPHH, CIIEKTPO(YOTOMETPUH U
pedpakTomeTpuu;

— 3aKpCINICHHUE TCOPETHICCKUX 3HAHUI 110 3aKOHOMCPHOCTAM MAaCCO- U
TCILIOIICPCHOCA.



— pa3BUTh TOTOBHOCTh K CAMOPA3BUTHIO, CAMOOOPA30BaHHUIO B 001aCTH (PU3HKO-
MaTEMATUYCCKUX ACIICKTOB 6I/IOJIOF U 1 MCIULUHBI.

3. Mecto mucuuninHbl B ctpykrype OITIOII no cnenuanbuoctu 33.05.01 dapmanus.

3.1. IucuumuimHa «Pu3nkay peanusyercs B 00s13aTenbHO(0a30B0i) yacTu o01mero oobema
nporpammsel b1. 0.06 noarorosku no cnenuansHoct 33.05.01 @apmanus, oyHON HOpMBI
00ydeHusI.

JlucuuruinHa u3y4aeTcsi Ha IEpBOM Kypce BO BTOPOM CEMECTpE.

3.2. OcBoeHHE 3TOW JUCHUIUTMHBI 0a3upyeTcs Ha 3HAHUHM KypcoB (PU3UKH, MATEMAaTHUKU U
UH(POPMATUKH, U3yYaeMbIX B Cpe/IHEH LIKOJIE.

®dusznka
3HaTh: 3aKOHBI PYHIAMEHTATLHON (PU3UKH.
YMeTb: MPUMEHSATH M0JIy4YeHHbIE 3HAHUA B JJa0OPaTOPHOM IIPAKTUKYME.
HaBpiku: 10 penieHuo SKCrepuMeHTaTbHBIX (PU3MYeCKUX 3a1a4.

MaremaTrka u nHGOpMaTHKA
3HaHUs: TEOPETUUECKUX OCHOB MaTEMaTUKH U MH(POPMaTHKH.
YMeHus: MpUMEHSITh 3HaHUS TIPU 00pabOTKE IKCIIEPUMEHTATBHBIX JJAHHBIX.
HaBpiku: 110 o11eHKe aOCOMIOTHBIX M OTHOCUTENBHBIX HOIPEIIHOCTEH.

4.Tpe0oBaHuA K pe3yJIbTATAM OCBOCHUS JUCHHUILIMHBI (KOMIIETEHIIUN 00y4Yarouerocs,
¢opmMupyembie B pe3y/ibTaTe 0CBOCHUS] TUCHHILINHBI.

KOMHGTCHHHH 06yqa10meroc>1, q)OpMpreMBIe B PC3YyJIbTATC OCBOCHU:
JUCHUITIIIUHBI.

B pesynbrate u3ydeHus JUCHUTUIMHBI 00YJaIOMUICS TOJDKEH
0071a/1aTh CIICTYOIIMMA KOMIIETCHIIMSIME (Pe3yJIbTaTaMH OCBOCHHSI
00pa3zoBaTeIbHON IPOTPAMMBI):

OTIK-1.1 [IpumensieT ocHOBHbBIE OMOIOrMUECKHE METO/IbI aHAIM3a 7S pa3paboTKH,
MCCJIEI0BAHUI U 3KCIIEPTHU3bI JIEKAPCTBEHHBIX CPEJICTB U JIEKAPCTBEHHOTO
PACTUTEIBHOTO ChIPbsi

ITpumenseT ocHOBHBIE (PU3UKO-XUMHUECKHE M XUMUUECKHE METO/IbI aHAIN3a
OIIK-1.2 JUIs pa3pabOTKH, UCCIIEAOBAHUI U AKCIIEPTHU3HI JIEKAPCTBEHHBIX CPEJICTB U
JIEKapCTBEHHOT'O PACTUTEJIBHOTO ChIPbsl M OMOIOTHYECKHX 00BEKTOB




OIIK-1.3

[IpumeHsieT OCHOBHBIE METO/IbI (PU3UKO-XMMUYECKOTO aHAJIH3a B
U3TOTOBJICHUHM JIEKAPCTBEHHBIX IIPENApaToOB

OIIK-1.4

HpI/IMeHﬂeT MaTEMaTUYCCKHUEC METOAbI U OCYIICCTBIIACT MATEMATUYCCKY O
00paboTKy aHHBIX, MOTYYEHHBIX B X0/ pa3pabO0TKH JIEKAPCTBEHHBIX
CPEJICTB, a TAK)KE UCCIICIOBAHHUM U IKCIIEPTHU3HI JICKAPCTBEHHBIX CPEJICTB,
JICKAPCTBECHHOTO PACTUTEIILHOTO ChIPhSI M OHOJIOTHYECKUX 0OBEKTOB

B3zaumMocBsa3b

dbopmupyembimu kommeteHsMu OTTOTT

IUTAHUPYEMBIX PE3yJIbTaTOB OOYUYECHHS MO AUCHUIUIMHE C

OIIK-1.1

[IpuMeHnsieT OCHOBHBIE
OuosIornuecKne
METO/Ibl aHATN3a IS
pa3paboTKu,
HCCIIETOBAHUM U
3KCHEPTU3BI
JIEKAPCTBEHHBIX
CPEACTB U
JIEKApCTBEHHOTO
PacCTUTENBHOTO ChIPhSA

[IpaBuna npoBeneHus
JKCIIEPTU3BL
JIEKapCTBEHHBIX
CPEACTB € MOMOULIBIO
XUMHYECKHUX,
OHOJIOTHYECKUX,
(DU3HKO-XUMHUYECKHX U]
WHBIX METOJIOB;
OCHOBHBIC
OHMOJIOTHYECKHE METOIbI
aHaymM3a i pa3paboTKHy,
HCCIIEIOBAHUN U
9KCIIEPTH3HI
JICKApCTBCHHBIX CPCIACTB
U JIEKaPCTBEHHOTO
PacTHTEILHOTO CHIPhS

[IpoBOANTH 3KCTIEPTU3BI
JIEKapCTBEHHBIX CPEJICTB
C TIOMOIIBIO
XUMHUYECKUX,
OMOJIOTUYECKUX,
(DUBHKO-XUMUYECKHUX U
WHBIX METOJIOB,;
NPUMCHATH OCHOBHBIC
OMOJIOTUYECKUE METO/IBI
aHamM3a Jyis pa3padoTKHy,
HCCIeI0OBaHUN U
IKCIIEPTU3BI
JIEKapCTBEHHBIX CPE/ICTB U
JIEKapCTBEHHOTO
PACTUTCIILHOI'O ChIPbA

CriocoOHOCTBIO

MIPUMEHSTH OCHOBHBIE
OHOJIOTUYECKHE METOBI
aHanmza Js
pa3paboTky,
HCCJIEIOBAHUN 1
JKCIIEPTH3HI
JICKAPCTBEHHBIX CPEJICTB
U JIEKaPCTBEHHOTO
paCTI/ITeJII)HOFO CI)IpI)H

OIIK-1.2

[IpuMeHnsieT OCHOBHBIE
(hUBUKO-XUMHYECKHUE U
XUMUYECKHE METOIbI
aHayM3a JUIst
pa3zpaboTku,
UCCIIEOBAHUMN U
JKCIIEPTU3BI
JIEKAPCTBEHHBIX
CPEICTB U
JIEKAPCTBEHHOTO

3HaTh: QU3HUKO-
XUMUYECKHe
XapaKTepUCTUKU U
CBOMCTBA COBPEMEHHOIO
aCCOPTUMEHTA
JICKAPCTBEHHBIX CPEJICTB;
TEOPETHYECKUE OCHOBBI
XUMUYECKUX U PHU3HUKO-
XUMUYECKHUX METOI0B
KOJIMYECTBEHHOT O
OIIpeeIeHH s,
uneHTuGpuKanmm,
paszeneHus u
KOHLICHTPHUPOBAHUSL.

YMeTh: aHAIU3UPOBATH
pe3yabTaThl PU3NUKO-
XUMHUYECKUX METOJ/IOB
aHaJIn3a C OL[EHKOM
JIOCTOBEPHOCTH U
HaJIeKHOCTH
MTOJIyYEHHBIX
pe3yIbTaTOB,
pe3yabTaThl
HUCCIEe0BaHUN
OpraHUYECKUX
JIEKAPCTBEHHBIX

Bnaners: MmeTonukoi
paboThl ¢
MIPUMECHCHHEM
XUMHYECKUX U
(HbU3UKO-XUMUIECKUX
METOJ0B
HCCIICOBAaHM,
MIPUMEHSATH
(bu3mIecKrne METOIbI
HCCTIeOBaHUS TIPU
BBISIBJICHHH CTPYKTYP
OpPTaHHYECKUX




pPacTUTEIBHOTO ChIPbs BELIECTB U UX BELIECTB;
1 OMOJIOTHYECKUX JIEKapCTBEHHBIX (OPM, |IKCIIEPUMEHTAILHBIMU
00BEKTOB pe3yabTaThl (PU3HNKO- HaBbIKaMU JJIs
XUMHUYECKUX METOJOB  |MCCIIEI0BAaHUS
aHaJM3a Jist (U3NOTOTHYECKUX
UHTEpIpeTalun (GyHKUMH opraHu3ma B
(bU3MOIOrNUECKUX U HOpME U NpU
NaTOJIOTMYECKUX 1aToJIOTUH;
COCTOSIHHM, METOJMKOMN pabOTHI ¢
aHAJIM3UPOBATh IpUMEHEHHUEM
pe3yabTaThl (pU3MKO- XMUMHUYECKHUX U
XMUMHUYECKHX METOJIOB.; |(PU3MKO-XMUMUYECKUX
UCIIOJIb30BaTh METO/10B
OCHOBHYIO annaparypy, |UCClieOBaHus,
00ecreynBaroILyo IPUMEHSTh
IIPOBEJICHUE (bu3nvIecKre METO b
XUMUYECKUX U (PU3UKO- |HUCCIICAOBAHUS IIPH
XMUMHUYECKUX METOJIOB  |BBISIBICHUH CTPYKTYP
aHaJIn3a, 3HaHUA O OpPTaHUYECKUX
CTPOEHUH OPraHUYEeCKUX|BEILECTB.
COCIUHCHUH,
UCIIOJIb30BATh JIeueOHOe
JIECTBHE HEKOTOPBIX
JIEKapCTBEHHBIX
[IpenapaToB, UCIOIb3YS
3HAHUS MOJICKYJISIPHBIX
IIPOLIECCOB, B KOTOPBIX
NPUHUMAIOT y4acTHe
JTaHHbIE MOJICKYJIBI.
OIIK-1.3 3HaTh. OCHOBHBIC VYmets: [IpumensTs Braners: OCHOBHBIMU

[IpriMeHsieT OCHOBHBIE
METOJIbI (PU3UKO-
XUMHYECKOTO aHaJIU3a
B U3TOTOBJICHUH
JIEKapCTBEHHBIX
perapaToB

METOBI PHU3HUKO-
XMMHYECKOT0 aHaJIn3a B
W3rOTOBJICHUH
JIEKAPCTBEHHBIX
IpernapaToB.

OCHOBHBIEC METO/IBI
(U3UKO-XHMHUYECKOTO
aHaJIn3a B U3rOTOBJICHUHT
JIEKapCTBEHHBIX
MIpenaparoB;

YMETh BECTH TIOUCK U
JIPYTHX METOA0B (PU3NKO-
XMMHUYECKOTO aHAJIN3a B
W3rOTOBJIEHUN
JIEKapCTBEHHBIX
MIpenaparos;

MeToJlaMu (PU3HKO-
XMMHUYECKOT0 aHAJIN3a
B U3TOTOBJICHUU
JIEKapCTBEHHBIX
IIpenapaTosB.




OIIK-1.4

[Ipumensier
MaTeMaTHU4ecKue
METO/IbI U
OCYIIECTBIISICT
MaTEeMaTHYECKYIO
00paboOTKy JTaHHBIX,
MOJTyYEHHBIX B XOJI€
pa3paboTKu
JICKapPCTBEHHBIX
CPEJICTB, a TAKXKE
HCCIICIOBAHUH U
IKCIIEPTH3BI
JICKapPCTBEHHBIX
CPEICTB,
JICKapPCTBEHHOTO
PACTHTEILHOTO CHIPHS
1 OMOJIOTHUYECKUX
00BEKTOB

3HaTh: OCHOBHBIE
TTOHSITHS
MaTeMaTHIECKOTO
aHanm3a: QyHKIUU U ee
npejesna, Ipou3BOIHON U
maddepenmana
byHKIIY,
HEOIpeeNICHHOTO U
OTIpEAETIEHHOTO
HWHTETPAJIOB; OCHOBHBIE
MIOHSITUSL U METOJIBI
peueHus IpoCTEeRIINX
O0OBIKHOBEHHBIX
nuddepeHInanTbHBIX
YpaBHEHUI; OCHOBHBIE
TIOHSITHSA TEOPUHU
BEPOSITHOCTEM; OCHOBHBIC
MTOHSITUSL U METOJIbI
MaTeMaTHYECKON
CTaTHCTUKH;
WHPOPMALMOHHO
KOMMYHHKAIIHOHHBIC
TEXHOJIOTHH U
KOMIBIOTEPU3UPOBAHHEIC
CHCTEMBI,
WCTIONB3YIOIIHECS MPH
OTITyCKE JIEKAPCTBEHHBIX
MpernapaToB U TOBAPOB
anTEeYHOrO
acCOpTHMEHTa; GOPMBI U
3aKOHOMEPHOCTH
JeSITEIIbHOCTH U
TTOBE/ICHUS JIFO/IeH B
OpraHM3aINN;
COBPEMEHHBIE METO/IbI
ITOVCKA U OTICHKH
(hapmaneBTHYECKOM
nHpOpMAIIUH;
TpeOOBaHMS K

0 OPMIIEHUIO JIATHHCKOH
4acTH perenTa

YMeTb: cOCTaBUTh
MaTeMaTHYECKYI0 MOJIEIh
(hmu3maeckoro,
XUMUYECKOT0 WIH
OMOJIOTHYECKOT0 TIpoLiecca
WJIH SABJICHUS C LENBIO e
aHaIIN3a; UCMOJB30BaTh
OCHOBHBIC TTOHSTHS U
METOJIbI MAaTEMATHIECKOTO
aHaM3a U OOBIKHOBEHHBIX
nuddepeHInanbHbIX
YPaBHEHUI; IPUMEHSTh
METOAbl MATEMATUYECKOM
CTaTUCTHUKU IS
00palboTKH, aHAIH3A U
NPaBUIILHOM OLEHKH
CTaTHCTUYECKHX JTaHHBIX;
MPUMEHSITH METOIBI
JUHEHHON ONTUMU3ALNH
JUTSL PETICHUS
npoheCCHOHANBHBIX 3a7a4;,
MOJIb30BAThCS
KOMITHIOTEPU3UPOBAHHBIMHY]
CUCTEMaMH,
UCIOJIB3YIOIUMUCS B
anTeYHBIX OPraHU3aInsIX;
COBPEMEHHBIMU
UHQOPMAITHOHHO
KOMMYHUKAIITHOHHBIMHU
TEXHOJIOTHSMH; YIUTHIBATH,
UHIUBUY ATEHO
MICUXOJIOTUYECKHE U
JUYHOCTHBIE OCOOCHHOCTH
JIOZIeH B TIpoIiecce
OOLLIEHUS U IEATEIBHOCTH
;TIPOBOJTUTH
(hapmareBTHYECKyIO
IKCIepTH3y Beex popm
PELenToB .

Bnanets: cpeactsamu
MaTeMaTHYECKOTO
aHaJm3a crpoca u
MOTPeOHOCTH Ha
pasUYHbIE TPYIIITHI
(hapmareBTUYECKUX
TOBapOB,
MIPOTHO3UPOBATH
OCHOBHBIC
9KOHOMUYECKHE
MoKa3aTenu
JICSITETIBHOCTH aIlTeK;
CIIOCOOHOCTBIO K
pa3paboTKe, UCITBLITAHUIO
" perucTpannuu
JICKapCTBEHHBIX
CpPe/CTB, ONTHMHU3AINH
CYIIECTBYFOIIUX
JICKapCTBEHHBIX
HpernapaToB Ha OCHOBE
COBPEMEHHBIX
TEXHOJIOTHH,
O0ro(hapMareBTUICCKUX
HCCIIEAOBAHUN U
METOJIOB KOHTPOJIS C
HCTOJIb30BaHHEM
MaTeMAaTHKH, METOIaMHU
MPaKTHYECKOTO
HCTIOJTb30BAHUS
COBPEMEHHBIX
KOMITBIOTEPOB TS
00paboTku
nH(popMaIuy;
MPOBEPKOI 0popMIICHUS
MPOIHKCH, criocoba
IMPUMCHCHUA U
0e30macHOCTH
JIEKapCTBEHHOTO
npernapara

[Tpu npoBeeHNH y4eOHbIX 3aHATHI 00ecreynBaeTcsl pa3BUTHE Y 00YUarOIUXCsl HABBIKOB
KOMaHAHON pabOoThl, MEXIMYHOCTHON KOMMYHUKALIUN, IPUHATHUS PEIICHUH, TUAEPCKUX
Ka4yecTB (BKJIIOYasi MpU HEOOXOAMMOCTH MPOBEICHUE HHTEPAKTUBHBIX JICKIHH, TPYNIOBBIX
JMCKYCCHM, POJIEBBIX UI'P, TPEHUHIOB, AHAJIN3 CUTYallMi U IMUTALIMOHHBIX MOJENIEH,



npenojaBaHue TUCIUILIMH (MOyJieii) B popMe KypcoB, COCTaBIEHHBIX HAa OCHOBE
pe3yJIbTaTOB HAYYHBIX UCCIICIOBAHUN, B TOM YHCIIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH
npodecCuoHaNBHOM e TEIbHOCTH BBITYCKHUKOB M MMOTpeOHOCTEN paboToaareneil).



5.Conepxxkanue M yueOHO-MeTOAUYECKASA KAPTA AUCHUILIHHBI

Tabnuua 5.1
Ja
3AHSITUS CamocrosiTeJbHasi padoTa Kommuecrso |
CTYACHTOB o0a/10B T
€
Homep HaumeHoBanue TeM (BONPOCOB), DopMbl p
HeaeJIn H3y4yaeMbIX 110 MAHHOM JUCUMILIUHE KOHTPOJIA a
1 Conepxanue Yacsl min | max | T
JIP y
P
a
1,3 OcHoBbl Mexanuku. Kose6anus u ["apmonnueckue KonedaHus. 6 Bompocer B [1]
BOJIHBI. AKYCTHKA. JuddepeHnmanbubie ypaBHEHUS pybexcHoi 2],
o . KOHTPOJILH
Tema 1. Kunematrka MaTepuanbHOM [apMoHMYeCKUX KOJIeOaHUH. oif paGore [3],
tTouku. [lepemenienue, CKOpocTb, DHeprus KoieOIroerocs Tea. Pedepar. [71,
yckopenue. TaHreHITHaTbHOE 1 3aryxaroIiue KojieOaHus. V CTHBIH [8]
HOpMalibHOE yckopeHus. Kunemartuka Huddepenunansubie ypaBHEHUS orpoc.
JIBUOKEHUS 110 KPUBOJIMHEHHON 3aTyxaromux KojaeOaHuii.
TpaeKTOpHUH. J[BI)KEHHE 110 OKPY>KHOCTH. BriHyx1eHHBIE KOJIEOaHUSI.
VYrioBasi CKOpOCTb U YTIIOBOE YCKOPEHUE U Pe3zonanc. ABTokoneOaHusl.
WX CBSI3b C JINHEWHBIMU CroxeHus: TapMOHUYECKHUX
XapaKTepUCTUKAMU JBHKEHUS. 16 | xoneGanwmii. Teopema dDypne. 0 10
JIlnHaMyKa MaTepHATIbHON TOYKH. MexaHudecKkre BOJIHBI.
B3anmoneicTere maTepuagbHbIX TEN. YpaBHenue BosiHbIL. [IoTOK
WNueprmanbHble 1 HEUHEPIUATbHBIC SHEPTUH BOJIHBI.
CHUCTEMBI KoOopauHaT. 3aKkoHbl HproTOHA. Peonorunyeckue cBONCTBAa KPOBH.
Macca. Cuna. YpaBHEHUS JTBUKEHUS. PuU3nYECKrEe OCHOBBI
Cuibl B KJTACCUYECKON MEXaHUKE. 3aKOH reMoauHamMuku. Mopenu
BCEMHPHOTO TATOTCHUS. 3aKOHBI KpoBooOpareHus. Pabora u
COXpaHEHUS B MEXaHUKE. MOIIIHOCTh cepAla. Anmnapar
MexaHn4eckrue CBOMCTBA TBEPABIX TEIL. HCKYCCTBEHHOTO
3akoH#bI yrpyroii nedopmarii. 3akoH kpoBooOparenus (AUK).
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I'yka.

Tema 2. I'maponrHaMuka

Bsizkocth. CTallnuOHApHBIN MMOTOK,
JTaMHHAPHOE U TypOYJICHTHOE TCUCHUSI.
®opmyna Herotona. @opmyna Ilyasenns.
Uucno Peitnonbaca. Pabota 1 MOIIHOCTh
cepaua. AnmapaT UCKYyCCTBEHHOTO
kpoBooOparienus (AUK).

Tema 3. KoneGanus u BoJIHBI. AKYCTHKA.
[Mapmonunueckue koeOaHus.
Huddepenunanbabie ypaBHEHUS
rapMOHMYECKUX KosieOaHuil. 3aTyxaromnue
koneOanus. JuddepeHnuanbHbe
ypaBHEHUS 3aTyXaIOIIUX KOJIeOaHUM.
Brinyxnennsie konebanus. Pesonanc.
MexaHn4ecKkHe BOJHBI. Y paBHEHHE
BOJIHBL. PU3HUECKUE XAPAKTEPUCTUKHI
3BYKOBOM BOJIHBI, UX CBSI3b C
(bU3HONTOTHYECKUMHU XapaKTePUCTUKAMHU
3BYKOBOI'O BOCIIPUATHUSA. Y IIbTPa3BYK.
[IpuMeHeHue ynbTpa3ByKa B MEIULIMHE.

3Byk. Ouznueckue
XapaKTEepPUCTUKHU 3BYKOBOM
BOJIHBI, UX CBSI3b C
(U3HOIOTHYECKUMHU
XapaKTEePUCTUKAMU 3ByKOBOTO
BOCIHPUATHUSA. Y IIBTPA3BYK.
HcTouHKY M TPUEMHUKH
yabTpasByka. [[pumenenune
yIbTpa3ByKa B (hapmaruu u
MEJULIHE.

5,7 Mounekyasipuasi pusuka u Wneanbublii ra3. OCHOBHBIE Bonpoce B [1]
TepMOAUHAMMKA YpaBHEHUS MOJIEKYJISAPHO- pybexHoi 2],
o KOHTPOJIbH
OCHOBHBI€ TIOJIOKEHHSI MOJICKYJISIPHO- KHHETUYECKOU TEOPUH oif paGore 10 [3],
KUHETUYECKOU TEOPHH. UJICNILHOTO ra3a. BHyTpeHHsIs Pedepar. [7],
Wneanbublii ra3. OCHOBHBIC Y paBHEHUS SHEPIUs UACaTBHOTO rasa u VY CTHBIH [8]
MOJICKYJIIPHO-KMHETUYECKOW TEOPUH UJICATHOTO KPUCTAILIA. orpoc.
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uaeanbHoro rasa. [lepsoe Hauano
TepMomHamMukH Pabora, coBepiaemast
UJICAbHBIM Fa30M IIPU PA3TUYHBIX
npoueccax. Mi3aMeHeHue BHyTpeHHEN
SHEPIUH U TEINIOEMKOCTH UAECAIbHOIO raza
B Pa3JIMYHBIX IpOLECCAX, YpaBHEHHUE
Maiiepa. Bropoe Hauaio TepMOJUHAMHUKH.

Pacnpenenenue bonbimana.
JAuddy3us B )KUIKOCTAX.
BsizkocTh xxunkocTei. Y paBHEeHUE
Hrerorona. 3akon ['arena-
[lyazeiinsa. Peonoruueckue
CBOICTBA OMOJIOTHYECKUX
)kunakocrten. [loBepxHocTHOE
HATSHKEHUE KUJIKOCTEN.
[ToBepXHOCTHO-aKTUBHbBIE
Beulectsa (IIAB), npumenenue
ITAB B dapmarun.

Pabora, coBepiiaemas
UJeanbHbIM ra30M IIPU
pa3IMYHBIX Mpoleccax.
W3menenue BHYTpEeHHEN SHEPTUn
U TETJIOEMKOCTH UAEAJIBbHOTO rasa
B Pa3JIMYHBIX IIPOLECCAX,
ypaBHeHue Marepa.
TemnoeMKoCcTh HAEaIbHOTO
Kpucramuia. Bropoe Hadano
TEPMOJUHAMHUKH.
TepMmoguHamuueckas
BEPOATHOCTb U SHTPOIUSI.
OHTpomnus u TemtooomeH. Temo-
MaccoIlepeHoc. Y paBHEHNE
muddy3un, TETTIONPOBOIHOCTH,
BA3KOCTH. [IpumMeHeHue B

12



CTOMATOJIOT'MYCCKUX

TEXHOJIOTHSIX.
9 1 pyOexxnasi arrecTanusi 15
11,13 | DeKkTpUYeCTBO U MATHETU3M DJIeKTpOMarHUTHbIE KOJeOaHus U Bomnpocs B [1]
DJIEKTPOAUHAMMKA. BOJIHBL. OCHOBHBIE TTOJIOKEHUS pybesxmoi 2],
DJIEKTPUYECKOE U MAarHUTHOE IOJI. teopun MakcBeiia. Y paBHEHUE EEH?;;TI’: [3],
DneKTpUUYeCKuil JUIONb U €To MOJIE. 3JIEKTPOMArHUTHOMN BOJIHBI. Pe(ll))epaT' ' [7],
DIIEKTPUUYECKUI TUTIO0Ib B OTHOPOJHOM U [ToTOK PHEPruM U UHTEHCUBHOCTD VY CTHbIH [8]
HEOJHOPOIHOM 3JIEKTPUUYECKOM II0JIE. AJIEKTPOMArHUTHON BOJIHBI. orpoc.
ToxoBblil 1unonk. [locTtosHHbIN [ITkana 37€KTPOMArHUTHBIX BOJIH.
ANEKTPUYECKUN TOK. DU3NYECKHUE OCHOBBI JBr>KeHU 3apsSKEHHBIX YacTHUIL B
raJibBaHU3aIH U JIeKTpodopesa. ANEKTPUYECKOM M MAarHUTHBIX
IlepemenHsbIi TOK. Llens nepemMeHHoro nosisix. Cuita Jlopenua.
TOKA C aKTUBHBIM U €MKOCTHBIM 12 | ®usnyeckre OCHOBBI Macc- 5

conpoTuBieHUsIMU. IMniejane TKaHeu
Opra"usma.

Bo3aelicTBre Ha OMOJIOrMYECKHE TKAHU
TOKAMH U 3JIEKTPOMArHUTHBIMU MOJISIMU
BBICOKOM YaCTOTHI .

crieKkTpoMeTpuu. Bo3nelncTeue Ha
OMOoJIOTNYeCKHe TKaHU TOKAMU U
AIIEKTPOMAarHUTHBIMU MOJISIMU
BBICOKOM 4acTOTHI ((pu3nveckoe
000CHOBaHHE BbICOKOYACTOTHOM
AIIEKTPOTEPAINH,
AIIEKTPOXUPYPIHUH,
JMaTepMOKOAryJIsAIHH,
uHaykrorepmun, Y BY, JIMB,
CMB u KBY — tepanun).
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OCHOBBI MeIMIIUHCKO 3JIEKTPOHUKH.

OcHOBHBIE MOHSITHUS MEIUIMHCKON
95IeKTpOHUKUA. OCOOEHHOCTH  CHTHAJIOB,
o0OpabaTeiBacMbIX MEIUIIMHCKON

anmapatypoil. CmocoObsl  oOecrnieueHus
0e30MmacHOCTH TIPH padOTe C IEKTPOHHOM
MEIUIMHCKOW anmaparypoii. HangesxHocts
MeAMLIMHCKONW —anmnaparypbl. OCHOBHBIE
XapaKTEPUCTHKH HMMITYJIbCHBIX CHUTHAJIOB,
IMPUMCHACMBIX B HU3KOYAaCTOTHBIX
MEIUIIUHCKHX araparax.

OCHOBHBIE TIOHATUS
MEJULIUHCKOU JIEKTPOHUKHU.
Oco0eHHOCTH CUTHAJIOB,
00pabaTbIBacMbIX METUITUHCKOMN
anmapatypoii. CriocoObl
oOecrnieueHus 6€30IacHOCTH NpU
paboTe ¢ IMEKTPOHHOM
MEJIUIIMHCKOW anmnapaTypou.
HanexxHocTh METUIIMHCKON
anmapatypbl. OCHOBHBIE
XapaKTEPUCTUKN UMITYJIbCHBIX
CUTHAJIOB, IPUMEHSAEMBIX B
HU3KOYACTOTHBIX MEIULIMHCKUX
anmaparax.

Pedepar

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

15

OnTuyeckue siBJICHUS.

I'eomerpuueckas ontuka. SIBnenue
IIOJIHOTO BHYTPEHHETO OTPAKEHMSI CBETA.
OnTnueckas cucrema riaaza. Onruueckui
MHUKPOCKOII ¥ CIELIMAIIBHBIE METO/BI
ONTUYECKON MUKPOCKOIHH (MacIIsiHas
UMMepCHsl, TEMHOE 110J1€, (pa30BbIii
KoHTpacT). Peppakromerpus. BonokonHast
onrtuka. BoaHoBast onTHKa.
UnTepdepennus. udpakuus.
Judpakuunonnas pemerka. Paspermaromias
CIIOCOOHOCTH ONTUYECKUX MPHUOOPOB.
[Tonsipuzanus. CrocoObl NOTYYESHUs

18

BonHoBas onTHKa.
WnTepdepenmus ceera u
TUQpakLus cBera.
HnTepdepomerpsi.
JudpakunoHnHas perieTka.
[Nonorpadus. [Monspuzanus
cserta. [lonsspumerpus.
[Ipumenenue B hapmariu.
ITornouienue u paccessHUE CBETA.
Pedpakromerpus. [lpumenenue
ONTUYECKUX METO/OB B
dapmaruu. U3nydenue u
MOTJIOUIEHHUE 3IEKTPOMArHUTHBIX

Bomnpocsl B
pyOexxHOH
KOHTPOJIBH
oi1 pabore.
Pegepar.
YcTHBIM
orpoc.

14



HOJISIPU30BAHHOTO CBETA.
HOJISIpI/I3aL[I/IOHHaSI MUKPOCKOIIHA.
Onrtuveckasi akTUBHOCTD. [lonsipumerpusl.
B3aumoeiicTBre cBeTa C BEIIECTBOM.
Paccesinue cBeta. [Tormorienue cera.
3akon byrepa-JlamGepra-bepa.
OnTHyeckast MI0THOCTb.

BOJIH aTOMaMH1 U MOJICKYJIaMH.

17

KBanroBasi, aToMHasi U siiepHast
¢usunka.

Tema 1. KBanToBas ¢usuka.

TennoBoe nU3iy4eHue Tel, ero
XapaKTEPUCTUKU. 3aKOHBI TEILJIOBOTO
u3nydeHus. Y npTpaduoneToBoe
usnyuyenue. nppakpacHoe uznmyueHue.
[IpuMeHeHre TenI0BOro U3Iy4YeHUs B
dbapmaiuy 1 MeIUIIHE.

DJNIEKTPOHHBIE SHEPTETUYECKUE YPOBHU
aTOMOB U MOJIeKyJl. OnNTHYECKHE CIEKTPhI
aTOMOB U MoJieKyl. CrekTpodoTomepusi.
JIromuHecienmus. 3akon CTokca a1
doromromuHecueHuu. CrekTpsl
doronomMuHecieHINY. JIFOMMHECIIEHTHAs
MUKpocKomnus. JIazepbl 1 X TpUMEHEHHE
B MEJIUIIMHE.

Tewma 2. MoHu3upytoliee n3iyyeHue.
PeHTrenoBckoe u3ny4eHue.
Pentrenosckast TpyOka. Bzaumoneiictue

CrexTpaibHbli aHAIIN3.
[IpumeHeHre B MEIUIIMHE.
Pannocnexrpockonusi.
DNEeKTPOHHBIN MapaMarHUTHBII
pe3onanc. Cnektpsl DI1P, nux

CBSI3b CO CBOMCTBAMHU BELIECTBA.
SInepHbIli MAarHUTHBIN PE30HAHC.

Crnextpsl AIMP, ux cBs3b co
CBOMCTBAMM BEILECTBA.
VYibeTpaduroneToBoe n3ydeHue.
Wn¢pakpacHoe u3inydeHue.
IIpuMeHeHue TernnoBoro
U3JIy4eHHUSI B MEIUIMHE.
PeHTreHoBCcKOE U3ITyYeHHE.
TopMO3HOE PEHTIE€HOBCKOE
U3JIy4YeHHE.
XapaKkTepuCTUYECKOE
PEHTI€HOBCKOE U3IIy4YEHHUE,
XapaKTEPUCTUYECKUE CIIEKTPHI.
PEeHTIreHOCTPYKTYPHBIN aHAIIU3.

10

Bompocsr B
pyOexHOH
KOHTPOJIbH
oif pabore.
Pedepar.
YcrHbii
orpoc.

[1]
[2],
3],
[7],
[8]
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PEHTI€HOBCKOI'O U3JIyYEHHS C BEIIECTBOM,
(bu3nYeCcCKre OCHOBBI IPUMCHCHHUSI B
MequiuHe. PaanoakTUBHOCTE. 3aKOH
PaAMOaKTUBHOIO pacnajia.
BzaumopeiictBue o, 3, y-M3Iy4eHUS C
BEII[ECTBOM.

MexaHu3Mbl JEHCTBUS HOHU3UPYIOLIUX
W3JIy4eHUN Ha OPraHU3M YeJIOBEKa.
Jlo3uMeTpusi HOHU3UPYIOUIETO U3ITyUYEHHUS.
ITormomenHas, SKCIIO3UIIMOHHAA U
SKBUBAJIEHTHAsA J103bl. MOITHOCTH J103bI.
Papuanmonnsiit ¢pon. 3ammra ot
MOHU3HpYIOLIEro uinydenus. dusnueckue
OCHOBBI HHTPOCKOTIUU: PEHTTE€HOBCKAas
KOMIIBIOTEpHAst ToMorpadus,
MarHuTOpE30HaHCHas ToMorpadus,
MO3UTPOH-IMUCCHOHHAS TOMOTpadus.

PagnoaktuBHOCTE. OCHOBHOH
3aKOH paIl0aKTUBHOI'O pacnaja.
AKTHBHOCTb PaIUOAKTHUBHBIX
IIPEnapaToB.

MeueHHbIe aTOMBI, HX
IIpUMEHEHUE B (hapMaluu u
Meaunune. Jlosumerpus
MOHU3UPYIOLINX U3ITy4EHUH.
JleiicTBrEe HOHU3UPYIOIIUX
W3JIy4YCHHUI Ha BEIIECTBO U
opranu3M. MeTo/ipl perucTpanuu
MOHU3UPYIOLINX U3ITy4YEHUH.
Jo3umerpsl. 3amura ot
MOHU3UPYIOUINX U3ITy4EHHUH.
DJeMEHTHI KBAaHTOBOW MEXAHUKH.
VYpasuenue lpeaunrepa.
KBaHTOBO-MeXaHMUECKAsI MOZEIb
atoma. CrieKTphl U3JIy4YeHUs U
MOTJIOLIEHUS AaTOMOB M MOJIEKYI.
JlromuHecueHus. 3akoH
JroMUHecHeHIMH. Jlasepsl.
CBOCTBO J1a3epHOT0 U3JIy4EHUS.
IIpumeHneHue na3epos B
MeUIINHE.

®u3nyecKrue OCHOBBI
MHTPOCKOIHNH: PEHTT€HOBCKasi
KOMIIbIOTEpPHAsE TOMOTpadus,

16



MarHUTOpe30HaHCHAs
TOMOTpadusi, TO3UTPOH-
HYMHCCHOHHAS] TOMOTpagusi.

18 2 pyOe:xxHasi aTTeCTALUSA 15

HUTOI'O 18 |56 34 0 | 70

IIpumeuyanus
— Bcee Bubl yueOHOM paboThl MOTYT IPOBOAUTHCS AUCTAHLMOHHO HA OCHOBAHUHM JIOKAJIbHBIX HOPMATUBHBIX aKTOB.

— B nensix peanuzanuu MHIWBUIYATBHOTO TOJIX0JIa K OOYUYEHHUIO CTYJIEHTOB, OCYIIECTBISIONIMX YYEOHBIH MPOIECC MO
WHIUBUIYyIBHOW TPACKTOPUHM B paMKax WHAWBUAYyAJIbHOTO pabodero IUiaHa, HW3yYCHHWE JaHHOW JUCIUTIIMHBI MOXKET
OCYIIECTBIISITHCS Yepe3 MHANBUAYATbHBIE KOHCYIbTAIIMH MPENOAaBATENs OYHO, B 4aChl KOHCYJIbTAIIHA, TIO SJICKTPOHHOM MMoUTe, a
Takxe ¢ ucrnosib3oBanueM Webex, miardopmer aucranimonHoro ooyuenuss Moodle, nmuunbrit kabuneT cryaeHTa Ha caiite COI'Y,
npyrux snementoB DMUOC COI'Y.

17



5.1. Pa3nenbl AMCUMILUIMHBI, BUIbI Y4eOHOH padoThl U GOPMBI TeKYLIEr0 KOHTPOJIS:

n/ Ne HaumenoBanue Bup! yaeOHoii paboTsl (B AY) OneHouHsble
Ne | cemectp | pazmena T TP T KO TC T P | see | SPEACTBR
a TV CLIUATUTHHBI
3 3 C ro

1 2 OcHOBBI 4 |16 6 26 | TecTHpOBaHUE,
MEXaHUKH. 3almra
Konebanus u pedepara,
BOJIHBI. AKYCTHKA. cobecenoBaHue,

YCTHBIH OIPOC 110
7a0. p.

2 2 MonekynsipHas TECTUPOBAHUE,
¢duzuka u 3aIumra
TEPMOIUHAMUKA 46 |- i o7 17 pedepara,

cobecenoBaHue,
YCTHBII OIIPOC 110
7a0. p.

3 2 TECTHPOBAHUE,
DJNEKTPUYECTBO U 3aImra
MarHeTu3M 312 - i o3 18 pedepara,
DNEKTPOIMHAMHK cobeceioBaHue,
a YCTHBII OIPOC 110

1ab. p.
4 2 OcHoBBI 3aIuTa
MEIULUHCKON 3 3 pedepara,
AIEKTPOHUKHU cobecenoBaHue,
5 2 OnTtuueckue TECTUPOBAHHUE,
SIBIICHHSI 3ammTa
318 |-| - |-| 5 |26 |Pedepara
cobeceloBaHue,
YCTHBIH OIPOC 110
1ab. p.
6 2 KBanToBasi, TECTUPOBAHHUE,
aToMHast " 3ammTa
sanepHas pu3uKa 4| 4 |- ) 110 | 18 pedepara,
cobeceloBanme,
YCTHBIH OITPOC 110
7ab. p.

UTOTI'O 18 | 56 | - - - | 34 |108

18



5.2. Pacnipesiesienue JieKIUid M0 ceMecTpam:

/Ne | HaumeHoBaHue TeM JIEKITUHA O0peMm B AY
Cemectp 1
1. OcHoBbl MexaHuku. KoneOanus v BOJHBI. AKYCTHKA 4
2. MonekymsipHasi pU3UKa U TEPMOIMHAMHKA 4
3. OJEeKTpUYECTBO U MArHETU3M. DJIEKTPOIMHAMHUKA 3
4. OnTuyeckue sBJICHUS 3
S. KBaHTOBas1, aTOMHA U siiepHas GU3MKa 4
HUTOI'O (Bcero - AY) 18
5.3. Pacnipesesienne 1a00paTOpPHBIX NPAKTHKYMOB 110 CeMeCTPaM:
n/Ne | HaumenoBanue 1a00paTOPHBIX IPAKTUKYMOB O6wem B AY
Cemectp 2
1. | BoxHoe 3anstue. Teopus ommoOOK. 2
2. | U3mepeHne JsMHEHHBIX pa3sMepoB Tel IITAHTCHIUPKYJIEM H 4
MUKpomeTpoM. OnpesiesieHne IOTHOCTH BEIIECTB.
3 | Onpenenenue yaeapHON yIapHOH BA3KOCTH 2
4. | IlpoBepka OCHOBHOTO YypaBHEHHs JWHAMHUKH BpalaTeIbHOTO 5
JIBUDKEHUSI.
5 | Onpenencrane kodhdunmenTa Bsizkoctu MeTo oM CTOKCA. 2
6 | OmpeneneHue YCKOpPEHHS 3€MHOTO MOJS TATOTEHUS METOAOM 5
MaTeMaTHYECKOTO MasiTHUKA.
7 | Onpenenenyie CKOPOCTH 3ByKa METOJIOM CTOSTYMX 3BYKOBBIX BOJIH 2
8 | Onpenenenue ko3¢ pueHTa JMHEHHOTO U 00BEMHOTO 5
pacmMpeHus TBEPAbIX Tell
9 | Onpenenenue BIaXXHOCTH BO3yXa MCUXPOMETpoM AcMaHa 4
10 | OnpeneneHne eMKOCTH KOHJICHCATOPA MEPEMEHHBIM TOKOM 2
11 | OnpeneneHue CONPOTUBIECHUS TaIbBAHOMETPA. 2
12 | Ompenenenrie HaNpPsHKEHHOCTH MAarHUTHOTO TOJIE  HA  OCH 4
KaTYILIKH.
13 | Ompenenennie D/1C MeTo10M KOMIICHCAIIMU M TEMIIEPATYPHI MTEYH 4
14 | OnpenencHue yBeaTudeHUs MUKPOCKOIIA 2
15 | Onpenenenre KOHIEHTPAIIMU ONTUYECKH aKTUBHOI'O BELIECTBA
Opy TOMOIIM KpyroBoro noisipuzaropa CM-3 4
16 | U3mepeHue nokasarens NpeaoMICHUs KUKOCTH TP TOMOIIH
pedpakromerpa NPD- 3. 4
17 | Ompenenenune KOHIICHTPAIIMHU BEIIECTBA B PACTBOPE TP TIOMOIITH
KOHIIEHTPAaLMOHHOTO (hoTodIeKTpuyeckoro konopumerpa KOK- 4
2MII.
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18 | Ompenenenue TeMnepaTypbl PacKajJCHHOW CIUPATH ONTHYECKUM 4
UPOMETPOM

19 | OnpeneneHue pa3MepoB 3PUTPOIIMTOB KPOBH 4
NTOI'O 56

6.00pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlexuuu, Jiekuuu-0ece bl, IPaKTUYECKUE 3aHATHS, CAMOCTOSITENIbHAs paboTa CTYAECHTOB.
Hcnonb3yloTcsi MHTEpAaKTUBHBIE METOJbl OOYYEHHsS: TBOPUYECKHE 3aJaHusi, pa3padoTka
IPOEKTOB, UCCIIEI0BATEIbCKUI METO]] 00y4eHUs, KPYTJIble CTOJIbI, IUCIYThl, CEMUHAPHI.

TpagunnoHHble JeKIMH M NpPaKTHYecKHe (ceMHMHApPCKHe) 3aHATUS B (opme C
MCIIOJIb30BAaHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOTHA.

Jlekuusa-1uaaor — COACPIKAaHNUEC NTOAACTCA YCPEC3 CCPUIO BOIIPOCOB, HA KOTOPBIC CTYICHT
JOJDKCH OTBCYATh HCIIOCPECACTBCHHO B X0A€ JICKIIUHU.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHIIUH, TPOBEIEHNE OHJIAHH-BCTPEY UITU
npe3eHTanmii yepe3 VHTepHET B peXuUME peaabHOro BpeMeHH. Kakaplii M3 y4YaCTHUKOB
HAXOJIUTCSl Y CBOETO KOMIIbIOTEpa (CpPEICTBA CBSI3U), a CBS3b MEXIYy HUMH IOJJICPKHBACTCS
yepe3 MHTEpHET MOCPEICTBOM 3arpy’KaeMoro MPUIIOKEHHUS, YCTAHOBICHHOTO Ha KOMITBIOTEPE
Ka)X0r0 yuactauka (Zoom, Meet, Skype u ap.)

Buneoxondepennusi — ceanc BuaeokoHdpepenincsszu (BKC) — »asto TtexHomorus
MHTEPAaKTUBHOI'O B3aMMOJECHCTBHS BYX M 0oJjiee YHaCTHMKOB 00pa30BaTeIbHOIO Ipolecca Ajs
oOMeHa nHpopMalueil B pealbHOM pPeXUME BPEMEHHU.

Bupgeo-jaeknna — cHATas Ha KaMCpy COKpallCHHas JICKIUA, JOIIOJHCHHAA (I)OTOFpa(I)I/IHMI/I
H CXEMaMH, HIUTIOCTPUPYIOIIast M0JaBa€MbI B JICKIIUU MaTcpHuall.

TexHoorust 3JeKTPOHHOrO oO0y4yeHMs (peanu3yercs MNpU IOMOIIU 3JIEKTPOHHOU
oOpazoBatenbHoil cpenpl COI'Y mnpu wucnons3oBanuu pecypcoB OBC, mnpu mnposeneHuu
AaBTOMATHU3UPOBAHHOTO TECTUPOBAHUSA U T. 11.).

[Tpu aucTaHIMOHHOM 00Y4YE€HUH aHAIOTOM Ja00PAaTOPHOI'O 3aHATHS ABJISETCS BUPTYyaIbHAs
nabopatopHas paboTa.

BupryanbHbie 1a0opaTopHbie pad0ThI — 5TO KOMIIBIOTEPHBIE IPOIPAMMBI, TO3BOJISIOIINE
BBINOJIHATH 3KCIIEPUMEHTHI U MOJTy4aTh pe3yJIbTaThl 0€3 HEOCPEICTBEHHOTIO UCIIOIb30BaHMS
peabHBIX J1a00paTOPHBIX YCTAHOBOK M MpuOOopoB. Taxke Mo BUPTYaIbHBIMU J1a00paTOPHBIMU
paboTamu Moipa3yMeBaroT paboThl, KOTOPbIE IPOBOJIATCS YAAJICHHO UM HA IOMY IPH IIOMOIIH
CHelHaTbHbIX JTJaA0OPATOPHBIX KOMIUIEKTOB.

Ne/m

Tema Bun Kosnuecrso AKTHBHBIE HNHTepakTUBHBIC
JacoB
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3aHATHS dhopmbi dhopmbl
Teopust ommooK, JlaGoparo Pabora B rpymnmnax, 3aHATHS B
HEMOCPEICTBEHHBIE U pHast 10JI PYKOBOJICTBOM JINAJIOTOBOM
KOCBEHHBIC U3MEpEHUs. | pabora MpenoiaBaTeis. pexumMe
N3mepenne TMHENHBIX JlaGopaTto [IpoBenenue Huckyccus,
pa3mMepoB Ten pHast IIOUCKOBOI'O o0cyxIeHue,
MITAHTEHIIUPKYJIEM U paborta (hbu3mIecKoro CTOJIKHOBCHUC
MHKPOMETPOM. IKCIICPHMEHTA pa3TAYHBIX T0‘I€E(
OHpeZ[CJ'IeHI/IC 3pC€HUA, ITO3UITHNU
MJIOTHOCTHU TBEPABIX TEll.
Omnpenenenue ynenbHol | JIabopato [IpoBenenue TPYIIIOBast 3aIUTa
yAapHOU BSI3KOCTHU pHas IIOMCKOBOI'O pe3yJIbTaToB
paborta (hbuU3nIecKoro IKCTICPUMECHTA
9KCIIEPUMEHTA
HccnenoBanue JlaGopato [IpoBenenue Huckyccus,
OCHOBHOT'O 3aKOHAa pHas IIOUCKOBOI'O obcyxIeHue,
BpalaTeIbHOrO pabora (hbU3nIecKoro CTOJIKHOBCHHUEC
JIBYDKCHHUS TBEPIOTO IKCIIEPUMEHTA PasIIIHBIX TOUCK
Tella HAa MasTHHUKE 3pCHMA, MTO3NIHN
OGep6exa. I/Icnonb3OBaHvHe
MYJIBbTUMCIUNHBIX
Kommnioteproe TEXHOJIOTHUM.
MOJICIIUPOBAHUE:
«/IBH>KEHHE IO
OKPY>KHOCTH»
Onpenenenue JlaGopato [IpoBenenue Huckyccus,
koa(urmenta pHast IOUCKOBOTO o0cyxieHue,
BHYTPEHHETO TPEHUS pabota (u3nueckoro CTOJIKHOBCHHC
MmetonoM CTokca. IKCIIEPUMEHTA PA3IIMIHBIX TOHCK
3pCHUSA, MO3UIHNHN
Onpenenenue JlaGoparo [IpoBenenue Huckyccus,
YCKOPEHUS 36MHOTO pHas TTOUCKOBOTO obcyxIeHue,
MOJISI TATOTEHUS pabota (bu3nueckoro CTOJIKHOBCHHC
METOIOM JKCIIEPHMEHTA PasIMIHBIX TOYEK
MaTeMaTUYECKOrO SpCHIL, HOSHIHH
MasiTHUKA.
Omnpenenenne ckopoctu | Jlabopato [IpoBenenue Juckyccus,
3ByKa METOJIOM CTOSYMX | pHas TTOUCKOBOTO obcyxIeHue,
3BYKOBBIX BOJIH paborta (u3nueckoro CTOJIKHOBCHHC
3KCHepI/IMCHTa Pa3INYHBbIX TO‘ICE(
3pCHUA, O3
Onpenenenne JlabopaTto [IpoBenenue
KodduimeHTa pHas MIOMCKOBOTO
JUHEHHOro U 00BbeMHOro | padoTa (uznueckoro
pacIIMpEeHUs TBEPJIbIX JKCIIEPUMEHTA
Ten
Ornpenenenue JlabopaTto [TpoBeaeHmne Huckyccus,




BJI&KHOCTH BO3/lyXa MpPH | pHAs MTOMCKOBOTO obCysKIeHue,
IMoOMOIIHU IMCUXPOMCTPA U pa60Ta @HSHHCCKOFO CTOJIKHOBCHUEC
MICUXPOMETPUYECKOTO 3KCIIEPUMEHTA PasIIHBIX TOUCK
TUTPOMETpA. 3pEHUsI, TIO3UINI
KoMmmnbroTepHOE I/Icnonb3OBaHv1/Ie

. MYJIbTUMCIUNHBIX
MOJEIUPOBAHHUE: -~
«Hcnapenue u
KOHJICHCAIIA».

10 | U3mepeHue eMKOCTH JlaGopaTto [IpoBeaeHue Huckyccus,
KOHJICHCATOpa METOJOM | pHas TTOUCKOBOTO o0cyKIeHue,
Mocta CoTTH. paborta (hbuU3nIecKoro CTOJIKHOBCHHE

3KCHepI/IMCHTa Ppas3 IMYHbIX TO‘IG\I’(
3peHUs, HO3ULIUI

11 | Onpenenenue JlabopaTto [IpoBenenue Huckyccus,
HampsH>KEHHOCTH pHas ITOMCKOBOT'O obcyxIeHuE,
MarHuTHOTO TOJsl  Ha | paborta (u3muecKoro CTOJIKHOBCHHC
OCH KaTyIIKH. SKCIIEpUMEHTA PA3JIHHHBIX TOUCK

3peHus, HO3ULIUHI

12 | Onpenenenue JlaGopaTto [IpoBencHue Juckyccus,
BHYTPEHHETO pHas IIOUCKOBOI'O obcyxIeHue,
CONPOTUBIICHUS paborta (hbuU3nIecKoro CTOJIKHOBCHHUEC
rajJlbBaHOMETPA C JKCIIEPUMEHTA PA3JMIHBIX TOUCK
IMOMOILIBIO MOCTA 3peHus, MO3ULIHN
Yurcosa.

13 | Onpenenenne SAC JlaGopato [IpoBencHue Juckyccus,
METOJO0M KOMIICHCAIIUU pHasg IIOMCKOBOT'O obcyxIeHue,

U TEMIIEPATYPHI IEYU pabota (u3nueckoro CTOJIKHOBCHHE
3KCHepI/IMeHTa Pa3IMYHbIX TO‘Iei(
3pCHUSA, MO3UIHNHN

14 | OnpenencHue Jla6oparo PaGota B rpynmax, | rpymnmoBas 3aIuTa
YBEITHUCHHS pHas 107l PYKOBOJICTBOM | PE3YJIHTATOB
MHKPOCKOTIA pabora IpEeToIaBaTens, JKCIIEPUMEHTA.

IIposencnune
TIOUCKOBOTO
¢bu3nveckoro
SKCIEPUMEHTA

15 | Onpenenenue JlaGoparo [IpoBenenue Huckyccusl,
KOHIEHTpaluu pHas MTOMCKOBOTO 00CyX/IEHHE,
OINTUYECKU AKTUBHOT'O pabota (u3nueckoro CTOJIKHOBCHHE
BEIIIECTBA ITPH ITOMOIIH SKCIIEPUMEHTA PasIMHBIX TOUCK
KPYTOBOT'O 3peHus], MO3ULUI

Hcnonb3oBanue
nosisipu3atopa CM-3 Y B TH AT
TEXHOJIOTHH.

16 | Usmepenue mokazarens | Jlabopato [IpoBenenue MOo3roBoii mrypm.
MIPEJIOMIIEHUS KUJKOCTU | pHas TIOUCKOBOIO Juckyccus 1o
MIpY TOMOIIU paborta (usnuecKoro BBIPabOTKE METO/1A
pedpakromerpa NP®- 3. HKCIIEpUMEHTA HCC;;?S:;HHH
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17 | Onpenenenue JlaGopaTto 4 [IpoBeaeHue Juckyccus,
KOHIICHTpaLUU pHas TTOUCKOBOTO obcyxaeHue,
BEIIECTBA B pACTBOPE paborta (hbu3mIecKoro CTOJIKHOBCHUC
TIpU HOMOILU SKCIIEPUMEHTA pa3IMYHBIX T0‘I€E(
KOHIEHTPALIMOHHOTO 3pCHHUSL, TO3NIIHH
(OTO3IEKTPHUIECKOTO
kosiopuMeTpa KOK-
2MII.

18 | U3mepeHue BHICOKUX JlaGopaTto 4 [IpoBeaeHue Juckyccus,
TeMImeparyp npu pHas IOMCKOBOI'O obcyxaeHHUe,
MMOMOIIY ONITUYECKOTO paborta (hbuU3nIecKoro CTOJIKHOBCHHC
IpomMeTpa ¢ IKCIICPUMEHTA Pas/IMHBIX TOUCK
YCYE3aIOIIEH HUTBIO. 3peHusl, HO3UIH

19 | Onpenenenne pasmepoB | Jlabopato 4 [IpoBenenue Mo3rosoii mrypm.
SPUTPOLIUTOB KPOBU pHas IIOUCKOBOI'O Huckyccust o

pa60Ta (1)1/13I/II-IGCKOFO BBIpaGOTKG METOoJa
SKCIIEpUMEHTA uecnenoBaHni
paboThI.
Bcero 56

7. Y4eOHO-MeTOoquYecKOe 0o0ecneYeHue CaMOCTOATEIbHOIH padoThl

MeToauuecKkue PECKOMEHIAIUHU MO OPraHu3allui H3YYCHUA TUCHUIIJINHBI

OOyueHue CKIaIbIBACTCSI M3 ayIUTOPHBIX 3aHATHH, BKIIOYAIONIUX JIEKIHOHHBIA Kypc U
MPAKTUYECKHE 3aHATHUS, U CAMOCTOSTENIbHON paboThl. OCHOBHOE yueOHOE BpeMsl BbIIEISETCS Ha
NPaKTUYECKYIO PabOTy MO 3aKPEIUICHUIO 3HAHUN U MTOJTyYEeHUH MPAKTUYECKUX HABBIKOB.

B coorBerctBum ¢ TtpeboBanusmu PIOC-3++ BO B ydyeOHOM mporiecce IIMPOKO
UCTOJB3YIOTCS AKTUBHBIE M HMHTEPAKTHBHbIE (OPMBI NPOBEACHHS 3aHATUH — TpyIIoBas
UCCIieIoBaTeIbCcKas paboTa. YIeIbHBIN BeC 3aHATHH, TPOBOIUMBIX B HHTEPAKTHBHBIX (hopMax,
cocrapiisieT He MeHee 10% OT ayAUTOPHBIX 3aHATHI.
CamocrosiTenibHass paboTa CTYJAEHTOB IMOJApa3yMeBaeT
NPAaKTUKYMY
Pabota ¢ ydeOHOI nuTepaTypoil paccMaTpuBaeTCsl Kak BUJ Y4eOHOM pabOThI MO AUCITUTIIMHE
«®Du3nKa.» 1 BBINOJIHAETCS B Ipeeax 4acoB, OTBOAUMBIX Ha e€ uzydenue (B pazuene CPC).
Kaxnapiii oOyuatomuiicss oOecriedeH IOCTynoM K OMOIMOTeYHbIM (oHAaM YHHBEpcUTeTa U

MOATOTOBKY K JIa0OpaTOpHOMY

Kadeapsl.

[To xaxxgomy paszaeny y4eOHOH JAMCIUIUIMHBI Pa3paOdOTaHbl METOANYECKHE PEKOMEHAIUH JIJIs
CTYICHTOB.

Hamucanne pedepata cmnocoOCTBYIOT (QOPMUPOBAHUIO HABBIKOB palbOThl € HAy4YHOU

JTUTEPaTypOH U aHATHM3a CTATUCTHUECKON MHPOPMAIUH.

PaGoTa crynenTa B rpymie GopMupyeT 49yBCTBO KOJUIEKTHBU3MA U KOMMYHHKA0ETHHOCTD.
CamocTtosTenpHas padoTa crmocoOCTBYeT (POPMUPOBAHUIO AKTHBHOW IKU3HEHHOW IMO3UIIUU
MOBE/ICHUS, aKKYPATHOCTH, JUCIUIUIMHUPOBAHHOCTH.

HNcxonupiil ypoBEHb 3HAHUN CTYJIEHTOB OIPEIEISECTCS TECTUPOBAHUEM, TEKYUIMHA KOHTPOJb
YCBOCHMSI MIPEAMETA OIMPENENAECTCS YCTHBIM OIMPOCOM B XOJI€ 3aHATHI, OTBETAMU Ha TECTOBBIE
3a7jaHUsL.
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B xoHie HN3Y4YCHUA yqe6H0171 AUCHUIIIIMHBI IIPOBOAUTCSA KOHTPOJIb 3HaHWM C HCHOJIB30BaHHEM
3a4ycTra.

Metoauueckue yka3aHus 110 JJeKIHOHHBIM 3aHATHAM.

paboTa HaJ KOHCHEKTOM JIEKIUMU HayMHAEeTCsd B IIpollecce HamnucaHusd KoHcmekTa. Jlis
yJIy4dlIeHUs KOHCIIEKTa MOKHO HCIOJb30BaTh 3HAKH, CIIOCOOCTBYIOIME  YCUJIEHUIO
uHpopMaTUBHOCTH. MOXHO Ha MOMOIIb KOHCHEKTHPYIOIIEMY MPUHTH CHCTEMa COKpaIlleHHBIX
cJIOB U cioBocoderanuil. Hampumep - na6. p. u ap. IlpocMarpuBare KOHCHEKT JIydllle cpasy
IIOCJIE 3aHATHHM, OTMEYas MaTepuas, KOTOPBIA BBI3bIBACT 3aTPyJHEHUs M1 NOHUMaHus. s
HAaxOXJCHUs OTBETOB HA 3aTPyAHUTENIbHBIE BOIPOCHI HYXKHO HCIIOIb30BaTh IIPEIIaracMyro
auteparypy. Eciam camocTosTensHO He yAanock pa3o0parkecsi B MaTepuaie, MOKHO OOpaTUThCS
K TIPEIoIaBaTelo Ha OJImyKalIel JIeKIUY HITM KOHCYJIbTAllNH.

Oco0eHHOCTH KOHCIIEKTa!
1. Koncmnekt TpeOyet ObICTpOH 3amucu.
2. KoHcIeKT MoMKeH JIETKO YMTAThCS U XOPOIIO 3alIOMUHATHCS,
3. B koHcnekTe 1omycKkarTes Takkue (GOpMbI, KOTOPBIE MOHIATHBI TOJIBKO aBTOPY.
4. KOHCIEKT- 3TO 3aIHCh CMBICIIA JICKITHH.

Meroauueckue yka3aHus - J1a00paTopHbie padoThl

JlabopatopHasi pabota - 3TO TPOBEACHUE CTYACHTAMH IO 33JaHUIO MPENOAaBaTesl WIN II0
MHCTPYKIIMU ONBITOB C HCIIOJIB30BaHUEM NPUOOPOB, MPUMEHEHHEM HHCTPYMEHTOB U JPYTHX
TEXHHYECKUX MPUCTIOCOOICHHUM. T.€. ITO U3yYCHUE KaKUX-JINOO OOBEKTOB, SBICHUH C IIOMOILBIO
CIEIHaIbHOTO 000pYy10BaHUS.

Bxone nabopaTOpHO-IIpaKTHUECKUX PAaOOT CTYAEHTHI BOCIIPUHHUMAIOT U OCMBICIMBAIOT HOBBIN
yueOHbIi Marepuai. I[IpakTuueckue 3aHATHS HOCAT CHUCTEMATHUECKUH XapakTep, PEryJspHO
cleys 3a KaXJI0U JIeKIMEH WU IByMsI TpeMsl JIEKLIUSAMU.

JlaboparopHo-ipakTHYECKHE padOThI BBINOJHAIOTCA COIVIACHO rpaduka yuyeOHOro mporecca u
CaMOCTOSITENIbHOW paboThl CTYAEHTOB MO aAucuumimHaM. [Ipu sToM cobmromaercss MpUHIMIT
HHIWBHUIYaAJIbHOI'O BBIITOJTHCHUA pa60T.

Kaxplii cTyZieHT BeieT pabouyto TeTpajib, 0opMiIeHHE KOTOPOH J0JKHO OTBEYATh
TpeOOBaHUAM OCHOBHbIE KOTOPBIE CIIETYIOIHE:

-Ha TUTYJILHOM JIUCTE YKa3bIBAaIOT MIPEIMET, KypcC, rpymiy, noarpynmy, ®.1.0. ctynenra;
KaXIyI0 paboTy HyMEpPYIOT B COOTBETCTBUU C METOJIMUECKUMU YKA3aHUSIMU, YKA3bIBAIOT J1aTy
BBINOJIHEHUS paboThI;

-IIOJTHOCTBIO YKa3bIBAIOT Ha3BAHUC pa60TI>I, EJIb U NPpUHOUIT ME€TOda, KPATKO XapaKTCPU3YIOT
XOJ] 9KCIIEPUMEHTA U 00BEKT UCCIIeI0BaHUS;

-IIpu HeO6XOJII/IMOCTI/I IMPUBOJAT PUCYHOK YCTAHOBKH, JICKTPUICCKYIO U OIITUYCCKYIO CXEMY,
PEe3yJIbTATHI ONMBITOB 3aHOCAT B TAOJIUIYy U ONHUCHIBAIOT CJIOBECHO;

- B KOHIIE KaX/I0i pabOThI JeNal0T BHIBOJI WII Pe3FOMe, KOTOPhIe 00CYKIAI0TCs TIPH
IPOBE/IEHUN UTOTOB 3aHATHSI.

Bce mepBUYHBIE 3aITUCH JETAIOTCS B TETPAIN TI0 X0y SKCIIEPHMEHTA.

[TpoBenenue mabopaTOPHO-NIPAKTUUECKUX PAOOT BKITIOYAET B ce0sl CIeIyIOIIUeE ST

- TOCTAHOBKY TEMBbI 3aHATHH H OTIpe/IeIICHNE 3a/1a4 Ja00paTOPHO- MPAKTHIECKON pabOTHI;
-onpeziesieHne TopsiiKa 1a00opaTopHO - MPAKTUUYECKOM pabOThI UM OT/IENIBHBIX €€ ATAIIOB;
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-HETOCPEICTBEHHOE BBIMOJIHEHHE Ta00paTOpHOM(MPaKTUYECKOM) pabOThI CTYJCHTaAMH U
KOHTPOJIb 32 XOJIOM 3aHSITHI U COOTIOICHHEM TEXHUKHN 0€30MacHOCTH;
-IIPOBE/ICHNE UTOTOB J1aOOPaTOPHOM(MPaKTUYECKOM) paboThl M POPMYITUPOBAHNUE OCHOBHBIX
BBIBOJOB.
[Tpu MOATrOTOBKH K JIaOOPATOPHBIM 3aHATUSAM HEOOXOJUMO 3apaHee U3yUYUTh METOANUECKUE
PCKOMCHAAIHU 110 UX IMPOBCIACHUIO. O6paTI/ITb BHUMAaHUC Ha I CJIb pa6OTBI, OCHOBHBIC BOITPOCHI
MIOATOTOBKH K 3aHATHIO, HA COAECPKAHNE TEMbI 3aHATHS.
JlaGopaTopHoe 3aHATHE IPOXOHUT B BUIE AUATIOra-pa3d0opa OCHOBHBIX BOIIPOCOB TeMbl. Takke
nabopaTopHOE 3aHATHE MOTYT IIPOXOAUT B BH/JIE TIOKa3a MPE3eHTAlUH, IEMOHCTPATUBHOTO
MaTepuana (TUTaKaThl, ClIaiIbl), KOTOPBIE COMTPOBOXKIAIOTCS OECeI0N MPEnoaBaTelis Co
CTyJIE€HTaMU.
CTyaeHT MOKeT c/1aBaTh Jab0paTOpHO-MPAKTUYECKYIO paboTy B BUE HanmucaHus pedepara,
MOATOTOBKHU CJIAi0B, MPE3CHTAINI U MOCISAYIONICH €€ 3allUThl, HAlucaTh KOHCIIEKT B TETPaJIH,
OTBETHUB Ha 3a/IaHHbIE BOIIPOCHl. OTBETHI HA BOIPOCHI MOKHO COITPOBOKATh PUCYHKAMHU,
CXEMaMH U T. J1. C IPUBJICYCHUEM JONOJHUTEIBHON JTUTEPATYPbl, KOTOPYIO HY’KHO yKa3aTh.
Jl71st mpoBepKH aKTUBHOCTH M KauecTBa pabOTHI CTyACHTa pabouyIo TETpab MPOBEPSIET
MEPUOIUYECKH MPETIOAaBaTeb.
K naboparopHo —TipakTuueckuM paboTam CTYACHT JOIMYCKAeTCs TOIbKO MOCIie HHCTPYKTaxa 1o
TEXHHUKE 0€30I1aCHOCTH U MOJIYUCHHA NOIYCKa K BBIITOJIHCHHIO pa6OTI)I.
[TonoxeHre TeXHUKHU 0€30MaCHOCTH M3JI0KEHBI B MHCTPYKIUAX, KOTOPhIE HAXOSITCS B
nabopaTopuu.

MeTtoauuyeckue peKOMEHAAUN 10 HANTMCAHUIO pedepaToB

Pedepar — mnuceMenHas paboTa MO ONpeAeNICHHOW HAy4YyHOW IpoliieMe, KpaTKoe
U3JI0KEHNE COJECP)KaHUsI HAy4YHOTO TPYy/Aa WM HaydHOW mpobiembl. OH sBseTCs 1eHCTBEHHOM
(dopMOii CaMOCTOSITENILHOIO HCCIIEOBAaHUS HAyYHBIX MPOOJeM Ha OCHOBE HM3YyYEHHUS TEKCTOB,
CHelMaNbHOM JMTEpaTyphl, a TaKKe Ha OCHOBE JMYHBIX HAOIIOJCHUH, HCCIEAOBaHUA U
NpaKkTU4YecKoro ombita. Pedepar momoraer BeIpabOTaTh HaBBIKM U MPHEMBI CAMOCTOSITEIBHOIO
Hay4YHOTO TIOMCKAa, TPaMOTHOTO M JIOTHUECKOTO HW3JIOKEHHsI H30paHHOM mMpobiemMbl U
CIOCOOCTBYET MPUOOIIEHUIO CTYIEHTOB K Hay4YHOH J1eATEIbHOCTH.

IlocnenoBateabHOCTH pa6OTBIZ

1. Br16op Tems! uccnenoBanus. Tema pedepara BbIOMpPaAETCsl CTYAEHTOM Ha OCHOBE
€ro HayyHoro nHrepeca. Takxke momols B BbIOOpE TEMbI MOKET OKa3aTh MPENOAaBaTENb.

2. [InanupoBaHue wuccrenoBaHus. BKirodaeT cocTaBlIeHHE KaJCHIApPHOTO IIJIaHa
HAyYHOTO WCCIEAOBaHMS H TUlaHa [penanonaraeMoro pedepara. Kanenmapueiii mnaH
WCCIICIOBAHMSI BKJIIOYAET CIEAYIOMIUE AJIEMEHTBI: BBHIOOD H (opmyrupoBaHHE MPOOIEMBI,
pa3paboTKa TUTaHa HWCCIEIOBaHHUS M TMpeABapuUTeIbHOro IMiaaHa pedepara; cOOp U U3ydeHHUeE
HCXOHOTO MaTepualia, MOWCK JUTepaTypbl; aHauu3 COOpPaHHOTO MaTepuaya, TeOpeTHUYECKas
pazpaboTka TmpoOJIEeMBbI; COOOIIEHHE O TMPEABAPUTEIBHBIX pE3yibTaTax HWCCICIOBAHNUS,
auTepatypHoe opopMIIeHHE UCCIIeI0OBATEILCKON MPOOIeMbl; 00Cy X aeHHEe paOOThI (Ha CEMUHApE
U T. IL.).

25



[Tnan pedepara xapakTepusyeT ero coaepkanue u cTpykTypy. OH JODKEH BKIIOYATh B
cebsi: BBeJEHUE, TJe OOOCHOBBIBACTCS aKTYyalbHOCTh NPOOJIEMBI, CTaBATCS Ielb U 3a7adu
UCCJIEIOBaHMs; OCHOBHasg YacTh, B KOTOPOW pacKphIBaeTCs COJEpKaHUE MPOOJIEMBI;
3aKIJIIOUeHue, rae 000011alTCs BEIBOIBI 110 TEME U JA0TCS MPAKTUYECKUE PEeKOMEHAAINH.

3. [Touck u wm3ydeHue sutepaTypbl. Jas BBIABICHHS HEOOXOAMMOM JMTEpaTypbl
ciefyeT oOpaTuThes B OMOIMOTEKY MM K mpenonaBaTento. [lonoOpannyro aureparypy cieayer
3adukcupoBath corsacHo ['OCT no GubnuorpaduyeckoMy ONMMCaHUIO TPOU3BEACHUHN TIEUYaTH.

s pazpaboTku pedepara 10CTaTOYHO U3YUCHHE 4-5 BaXKHEUIINX CTAaTeH M0 M30paHHOM
npoOiieme. [lpu u3ydeHHMH JHATEpaTypbl HEOOXOIUMO BEIOMpaTh MaTepuan, HE TOJIBKO
MOITBEP K IAIOIIUH TTO3UIIUIO aBTOpA pedepara, HO U MaTePUaIT JIS ITOJICMUKH.

4.00paboTtka Mmatepuana. [Ipm 00paboTke MOIYYEHHOrO MaTepuaia aBTOP JOJDKEH:
CUCTEMAaTHU3UPOBATh €ro Mo pas3zeiiaM; BBIABUHYTh U OOOCHOBAaTh CBOM THMIIOTE3bI; ONMPEACIUTh
CBOIO TIO3UIINIO, TOYKY 3PEHHUS 110 paccMaTpUBaeMoOl pobdiieMe; yTOUHUTh 00bEM U COJepKaHue
NOHATHH, KOTOPBIMH NPUXOAMTCS ONEPUPOBATH IPH pPa3pabOTKE TeMbI; CHOPMYIHUPOBATH
ONpEENiCeHUs] M OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOLIUE pe3yibTaThl HCCIEIOBAHUS;
OKOHYATEeJIbHO YTOYHHUTH CTPYKTYPY pedepara.

5. Odopmnenue pedepata. Ilpu odopmnennn pedepata peKOMEHAYETCS
NPUICPKUBATHCS CIeAyomuX mpaBui: Cienyer mucarh JHIIb TO, YeM aBTOP XOYET BBIPA3UTh
CYUIHOCTh NpOOJIEMBI, ee JOTHKY; [lucarb CTpOro mociemoBaTeNbHO, JIOTUYHO, TOKAa3aTeIbHO
(mo cxeme: Te3uc — obocHOBaHME — BBIBOJ); [Tucars sipko, 00pa3HO, KUBO, HE TOJIBKO BCKPBIBAst
UCTHHY, HO W OTpakas CBOIO MO3WIMIO, MPOTAraHIupys TOJy4YeHHBIE pe3ynbraTsl; llucath
OCMBICJICHHO, COOJIfOJIasi TpaBHja TpaMMAaTHUKH, HE 3JIOYHNOTpeOsss HayKOOOpa3HBIMU
BBIPAKCHHUSIMH.

Pedepar BbIMONHSAETCS B COOTBETCTBUU C TPeOOBaHMSAMHU CTaHIAPTOB, Pa3pabOTaHHBIX
JUIsl JAHHOTO BUJAa JOKyMeHToB. Pabora nomkHa ObITh BbIOJHEHa Ha Oenod Oymare
crangapTHoro jucta A4. Tekct nomkeH ObITh OTHEYAaTaH HAa KOMIIBIOTEPE B TEKCTOBOM
penaxTope Microsoft Word u oTBeuaTs cieayromuM TpeOOBaHUSIM: MTapaMeTphl MOJIeH CTpaHUI]
JIOJDKHBI OBITH B TIpe/eNiaXx: BepxHee u HmkHee — 1o 20 MM, mpaBoe — 10 MM, neBoe — 30 MM,
mpudt — Times New Roman , pazmep mpudta — 14, MeKXCTpOUHBIN MHTEPBAT — MOJIYTOPHBII.
Jlenta mpuHTEpa — TOJBKO 4€pHOro nsera. Hymepamus cTpanull B pedepare J0KHA OBITH
CKBO3HOM, HauMHast ¢ TpeTheil cTpanuiel. HoMep mpocTaBnseTcs apaOCKUMuU IUppaMu BBEPXY
Ka)KIOW CTpaHULbI CIIpaBa.

HpI/I H3JI0KCHUHU MaTEpuaia HGO6XO}II/IMO NPpUACPKUBATHECA MPHUHATOTO IJIaHA.

bubnuorpaduyecknii CucoK COCTaBIsIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBbLIH
IPOCMOTPEHBl U M3YYEHBI CTYJIEHTOM NpU HamucaHuu pedepara. J[aHHBIH CHUCOK OTpa)aer
CaMOCTOSITENIbHYI0 TBOPYECKYI0 pabOTy CTyJEHTa, YTO MO3BOJISIET CYAMTh O CTENEHU €ro
MOJATOTOBKM M YINIyOJIeHMHM B BbIOpaHHYI0 TeMaTuky. Bcs ucnonbp3oBaHHas JuTepaTypa
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pa3Meriaercs B CIeAyIoleM MOpsIKe: 3aKOHOAATEIbHbIE aKThl, IOCTAHOBJICHUSI, HOPMATHBHbBIC
JIOKYMEHTBI; B yueOHas IuTeparypa B ai(paBUTHOM MOPSAKE, 3aTEM CPEICTBA MEPUOINIECKON
nevyary B aln(aBUTHOM MOPSAIKE; UCTOYHUKHU U3 ceTH MIHTepHeT.

Metoauyeckue pexkomenaanuu no CP.

CamocrosTenbHas paboTa sBISETCS OAHUM U3 BUAOB YY. JESITEIbHOCTH OOydaroIIMXcs,
CIIOCOOCTBYET pa3BUTHIO CaMOCTOSATEIbHOCTH, OTBETCTBEHHOCTM M OpPraHM30BaHHOCTH,
TBOPYECKOT'0 MOAX0/1a K PEIIEHHIO MpobsieM y4eOHOro U npodecCHOHAIBHOTO YPOBHSL.
CamocrosTenbHas paboTa MPOBOAUTCS C LENbI0: CUCTEMATH3AIMH U 3aKPETJICHUS TOTYyYSHHBIX
TEOPETUYECKUX 3HAHUN U IPAKTHUUYECKUX YMEHUH 00yUaromuxcs;

VYrayGnenus 1 pacuIMpeHHst TCOPETUYESCKUX 3HAHUM;

(bopMHpOBaHUS YMEHUS UCIIOIB30BATh CIELUAIBHYIO JIUTEPATypYy;

pa3BUTHE MTO3HABATEIBHBIX CIIOCOOHOCTEH U aKTHBHOCTH 00YUaIOMIUXCSI: TBOPYECKOM
WHULMATUBBI, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

(opMHpOBaHHUS CAMOCTOSTEIFHOCTH MBIIUICHHUS, CIIOCOOHOCTEH K CAMOPA3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CaMOPEAIN3aLlNN;

Pa3BUTHUS UCCIEA0BATEIBCKUX YMEHU;

AyIuTOpHas caMOCTOsATENIbHAs paboTa 1o y4eOHOH TUCIUITIMHE Ha yUYeOHBIX 3aHATHUSX 110
HEIIOCPEICTBEHHBIM PYKOBOACTBOM IIPENOAABaTENs U 110 €ro 3aaHuio. BHeayquTopHas
caMoCTOsITeNIbHas paboTa BBIMOJIHAETCS 110 3a/laHUIO NpernoaaBaress 6e3 ero
HEIOCPEACTBEHHOIO y4aCTHSl.

Bunpl 3aganuii [u1s1 BHEAYy JUTOPHOM CaMOCTOSATENIbHOM paboThl, UX COJEpKAHNE U XapaKTep
MOTYT UMETh BapuaTHUBHBIN U Au(PepeHInpPOBaHHBINA XapaKTep, yUUTHIBATH CIICHUPHUKY
u3y4aeMol y4eOHON AUCHUILTUHBI, HUHIUBHyaJdbHbIE OCOOCHHOCTH 00YyYaroIerocs;
KoHTpons camocToATenbHOM pabOThI M OLIEHKA €€ Pe3yIbTaTOB OPraHU3yeTCsl KaK €JUHCTBO
IBYX GopM: 1. CaMOKOHTPOJIb M CAMOOIIEHKA 00y4aromIerocs; 2. KOHTPOJIb U OLEHKA CO CTOPOHBI
IIPENoAaBaTels.

Buj padorsl — camocTosiTe/IbHAsI padoTa.

Opranuzanus 1 pyKoBOJCTBO ay TMTOPHON caMOCTOSITENbHOMN paboThI

AyAUTOPHOHN CaMOCTOATEIbHONW paboTa 1Mo AUCLHUIIIIMHE BBIIOIHAETCS Ha Y4eOHBIX 3aHATUAX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

OCHOBHBIMU BUJaMH ayAUTOPHON CaMOCTOSITEIILHOM paboTa SIBJISIFOTCS: BBIIIOJIHEHNE
71a00paTOPHBIX U MPAKTHYECKUX PaObOT MO MHCTPYKLUAM, paboTa ¢ TUTepaTypoil U ApyruMu
MCTOYHUKaMU MH(POPMAIUH, B TOM YHCIIE 3IEKTPOHHBIMU;

caMoO U B3aMMOIIPOBEPKA BBINIOJIHEHHBIX 3a/1aHUN;

pelieHre npoOJIEMHBIX U CUTYallMOHHBIX 3a]1a4.

Brinonnenune 1abopaTOpHBIX U MPAKTHUECKUX PAOOT MO AUCHUILIMHE OCYIIECTBIISAETCS Ha
71a00paTOPHBIX U MPAKTHUYECKUX 3aHATUSAX B COOTBETCTBUU C rpa KoM y4eOHOTo mpoiiecca.
Jnist obGecriedeHns: CaMOCTOSATENIbHONM pabOoThI MperoiaBaTeNsIMU pa3padaThIBAIOTCS
METOJMYECKUE YKA3aHHUS 110 BBITTOJIHECHHIO J1a00paTOPHOI/TPaKTHYECKON pabOTHI.

Pabora ¢ nmurepatypoii U IpyruMu KCTOUHUKAMH HH(OPMAIIMH, B TOM YHUCIIE 3JIEKTPOHHBIMU
MOJKET pPeajn30BbIBATbCS Ha CEMUHAPCKUX U MPAKTUYECKUX 3aHATHIX. J[aHHbIE HCTOUHUKH
UH(OpPMAaLIUU MOTYT OBITh TIPEACTaBJICHbI HA OyMa)KHOM U /MJTH 3JIEKTPOHHOM HOCHUTEIIE, B TOM
yuclie B ceTH uHTepHeT. [Ipenoaasarens popmynupyer 11esb paboThl C TaHHBIM HCTOUHUKOM
uHOpMalnK, ONpeesseT BpeMs Ha MpopaboTKy JOKyMEHTa U (hOpMy OTUETHOCTH.
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Camo 1 B3auMOIpPOBEPKa BBHIITOJIHEHHBIX 3aJ[aHH, Yallle UCTOIb3YIOTCS HA CEMUHAPCKOM U
MPAKTUYIECKOM 3aHATHU M IMEET CBOCH IIEJIbI0 TPUOOPETEHNE TAKMX HABBIKOB KaK HAOIOICHUE,
aHaJIU3 OTBETOB COKYPCHUKOB, CBEPKA COOCTBEHHBIX PE3YJIbTATOB C STATOHAMHU.

Pemenne npoOIeMHBIX U CUTYalIMOHHBIX 33/1a4 MCIIOIB3YETCS Ha JICKIIMOHHOM, CEMUHAPCKOM U
MPAKTUYECKOM U IPYTUX BUJIAX 3aHITHIA.

[TpoGiieMHast/cuTyanoHHas 3aa4a JOJKHA UMETh YETKYIO (DOPMYJIHPOBKY, K HeH JOTKHBI
OBITH IOCTABJICHBI BOMPOCHI, OTBETHI Ha KOTOpPBIE HEOOXOIMMO HalTH M 000cHOBaTh. Kpurepuu
OIICHKH MPABUILHOCTHU PEIICHHSI MPOOIEMHON/CUTYaIIMOHHON 33]a4H JJOJKHBI OBITh H3BECTHBI
00yJaronuMcs.

Buja paGoTsl — YCTHBII onpoc.

VYcTHBIN onpoCc TPOBOJIUTCS HA MPAKTUYECKOM 3aHATHH. OOydarouuecs: BEICTYAOT C
JOKJIaJaMU, COOOIICHUSIMH, JTOTIOJTHEHUSAMHU, YYaCTBYIOT B IMCKYCCHH, OTBEYAIOT HA BOPOCHI
npenoaaBaress.

OrneHuBaeTcs ypOBEHb JOMAITHEH MOATOTOBKH 110 TEME, CHOCOOHOCTh CUCTEMHO M JIOTUYECKU
U3JIaraTh MaTepua, aHaIu3uPOBaTh, OPMYIUPOBATH COOCTBEHHYIO TO3HIINIO, OTBEYAThH Ha
JOTIOTHUTEIbHBIE BOIPOCHI.

Buj paborsl —3auer.

3aueT HallelieH Ha KOMIUJIEKCHYIO MPOBEPKY OCBOEHUS MUCHUILIMHBL. OOydarolmuiics moiydaer
BONIIPOC(BOIIPOCKHI) MO0 3amaHWe(3aJaHus) W BpEeMs Ha MOATOTOBKY. 3adeT MPOBOIUTCS B
YCTHOW, NMHCbMEHHOM W KOMIBIOTEpHON Qopme. OlLeHUBaeTCs BIaJeHUE MaTepHalioM, €ro
CHCTEMHOE OCBOCHHE, CITOCOOHOCTh MPUMEHSTh HY)KHBIC 3HAHMSI, HABBIKU YMEHHUSI TIPU aHAIN3E
MpOOJIEMHBIX CHUTyallMii M pEIIeHWH TMPAKTUUYECKUX 3aJaHuil. . Pe3ynbTarhl chauu 3a4eToB
OIICHUBAIOTCSI OTMETKOM «3aU4TE€HO» HIIA «HE 3aYTECHOY.

Bupa padorbl —3K3aMeH.

Metoanueckue peKOMEHIAINH 110 MOATOTOBKE dk3aMeHy. CTyAEHTHI CAI0T SK3aMEHBI B KOHIIE
TeopeTuueckoro ooyuenus. K sk3ameHy gomyckaeTcs CTyIeHT, BBIITOJTHUBIIUN B TIOTHOM
o0BeMe 3a1aHusl, IPeyCMOTPEHHbIE B paboueil mporpamme. B ciayyae npomycka kakux-1n6o
BUJIOB YUEOHBIX 3aHATUHN MO YBAXKUTEIHHBIM WM HEYBAXKUTEIHHBIM IPUUNHAM CTYACHT
CaMOCTOSITEJIbHO BBITIOJIHSIET U CJIA€T HA TPOBEPKY B MHUCHbMEHHOM BHU/IE WJIM YCTHO OOIIUE WA
WHJUBUlyalIbHBIE 3a/IaHUsI, ONIpEeIIAeMble TPENoIaBaTesieM. DK3aMEH 10 TEOPETUUECKOMY
KypCy NMPOXOJUT B YCTHOW WJIM MUChMEHHOU dopme (ompeensieTcs MpenoaaBaTesieM) Ha OCHOBE
MIepPEeYHs BOMPOCOB, KOTOPBIE OTPAXKAIOT COAepKaHUe IEHCTBYIOIIEH pabouel TporpaMMBl
y4ueOHON qucIUTUIMHBL. CTyJIeHTaM PEKOMEHyeTCsI: — TOTOBUTBHCS K DK3aMEHY B rpyrine (1Ba-
TPH YeJIOBEKA); — BHUMATEIBHO MPOYUTATH BOMPOCHI K DK3aMEHY; — COCTaBUTh TUIAaH OTBETA Ha
KaXX]IbIil BOMPOC, BBIIETUB KIIFOYEBbIE MOMEHTHI MaTE€pHalla; — U3y4HB HECKOJIBKO BOIIPOCOB,
00CyIUTh UX C OJHOKYpCHUKaMU. OTBET JOJDKEH OBITh apryMEHTUPOBAHHBIM. Pe3yIbTaThl
CIa4uM PK3aMEHOB OLIEHUBAIOTCS OTMETKON «OTIUYHO», «XOPOIIO», «yAOBIECTBOPUTEIHHOY WU
«HEYIOBJIETBOPUTEIHHOY.

7.1. Pacnpeneiienne camocTosiTe/ibHON padoTel ctyaenta (CPC)no BuaaMm u cemecTpam:

n/Ne | Haumenosanue Buna CPC O6beMm B Crnioco0 opranuzanuu / JOCTYI K
AY METOJMYECKUM MaTepuanam
Cemectp

28




dusmKa KaK Hayka o (hyHIaMEHTaIbHBIX

JUCTaHIIMOHHAaA Iiomaaka CUCTCMbI

3aKOHAaX TIPUPOJIBI. OCHOBHEBIE «MOODLEW,
MOJIOKCHUS MOJICKYJISIPHO- http://www.nehudlit.ru —
KUHETHYECKOW TeOpuH. MOJEKyIspHbIC AJIEKTPOHHAsI OMOIHOTEKa YUeOHBIX
CHUIBI. OTnuuust MOJICKYJISIPHOM MaTepHaoB
CTPYKTYpbl ~ ra30B, JKHIAKOCTEH H fizportal.ru- ¢pusnyeckmii
TBepAbIX Teil. Da3oBble  MEPEeXOJbl. UHGOPMAIIMOHHBIH TOPTAJ
AmopbHble  Telma,  CTEKI000pasHoe http://www.newlibrary.ru — HoBas
COCTOSIHHE, KUJKHE KPUCTAJLIBL, 3JIEKTpOHHAst OMOIMOTEeKA
MOJTUMEPBHL. > http://www.edu.ru — dpenepanbHbIit
HIOPTaJl POCCUICKOTO 00pa30BaHMUS
http://www.mathnet.ru —
0011IepOCCUICKUI MaTEeMAaTHUECKUI
opTan
bubnuorexa COI'Y
Wneanbhbiii ra3. OcHOBHBIE YpaBHEHUS JHACTAaHIIMOHHAS TUIOMIAIKA CHCTEMBI
MOJIEKYJIIPHO-KUHETUIECKOW TEOPUH «MOODLEhttp://www.newlibrary.ru
UIeaTbHOTO ra3a. BHyTpeHHsIsI SHEPTHsI — HOBas AJICKTPOHHAs! OMOIMOTEKA
HAIETLHOTO Ta3a U UIEATBHOIO http://www.edu.ru — dbenepanbHbit
kpuctauia. Pacnpenenenue bosbiimana. MOPTaJl POCCUMCKOTO 00pa30BaHUS
Huddysust B xkuakocTsx. Bs3kocTs http://www.mathnet.ru —
JKunkocter. YpaBHenue HproToHa. 3y 00111epOCCUIICKUN MaTeMaTUUECKHI
3akoH ["arena-Ilyaseiins. rnoprai
Peonmorunueckue cBoicTBa fizportal.ru- ¢pusnveckuii
OHMOJIOTMYECKHX JKUIKOCTEH. WH(POPMAIIMOHHBIH TOPTAT
[ToBepxHOCTHOE HATSKEHUE bubnuorexa COI'Y
XKHUJIKOCTEH. [I0BEepXHOCTHO-aKTUBHBIC
Beniectsa (IIAB), npumenenue I1AB B
bapmarmu.
Pabora, coBepmaemast njeaabHbIM JMCTAHI[MOHHAS TUTOIIA/IKA CHCTEMBI
ra3oM IpH pa3IMYHbIX MpoIeccax. «MOODLE,
M3MeHeHne BHYTPEHHEH SHEPTHH U http://www.nehudlit.ru —
TETUIOEMKOCTH UJICaTbHOTO ra3a B AJIEKTPOHHAs OMOIHOTEKA YUeOHBIX
pa3IMYHBIX TPOIECCax, YpaBHEHHE MaTepHaioB
Marepa. TennoeMKoCTh UeaIbHOrO 4y fizportal.ru- ¢puznueckuii

Kkpucramia. Bropoe Hadano
TepMoAuHaMUKHU. TepmoaguHamMuueckas
BEPOATHOCTb U SHTPONHS. DHTPONHUS U
temooOMeH. Temno-macconepeHoc.
VYpasuenue nuddysumu,
TEMJIONPOBOAHOCTH, BSI3KOCTH.

nH(}OPMALIMOHHBIN TTOpTA
http://www.newlibrary.ru — HoBas
AJIEKTPOHHAsT OMOIMOTEKA
http://www.edu.ru — ¢penepansubiit
MOPTAJl POCCUHCKOTO 00pa30BaHUs
http://www.mathnet.ru —

29



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
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://www.nehudlit.ru/
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AJIEKTPOHHAsI OMOIMOTEeKA
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10 | TerutoBOE M3ITyYEHUE TEI, €TO JIMCTAHIIMOHHAS TUTOIIAIKA CHCTEMBI

XapaKTEpUCTUKHU. 3aKOHBI TEIIIOBOTO 34 «MOODLEy,

uznydeHus. CnexkTp U3nydeHus

http://’www.nehudlit.ru —
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a0COJIFOTHO YEPHOTO TeJa.
YabpTpaduoneroBoe u3ydeHue.
NudpakpacHoe uznydeHue.
[IprMeHeHne TEMIOBOrO U3JIyYEHHS B
dapmaruy 1 MeauIuHe. PEHTreHOBCKOE
n3inydeHue. ToOpMO3HOE pEHTTE€HOBCKOE
M3JIy4yeHue. XapakTepUCTUUYECKOE
PEHTI€HOBCKOE HU3JIy4YCHHE,
XapaKTePUCTUYECKHUE CIIEKTPHI.
PeHTreHoCTpyKTYpHBIN aHaIN3.
PannoaktuBHOCTE. OCHOBHOI 3aKOH
PalHOaKTUBHOTO pacmaja. AKTUBHOCTh
paJMOaKTUBHBIX IIPENapaToB.

AJIEKTPOHHAs OMOIMOTEeKa YUEeOHBIX
MaTepHaoB
fizportal.ru- ¢pusnyeckmii
MH(OPMAIMOHHBIA TOPTAal
http://www.newlibrary.ru — HoBas
3JIEKTpOHHAs OMOIMOTEeKA

http://www.edu.ru — penepanbHbIit
MOpTaJl POCCUHCKOT0 00pa30BaHUs
http://www.mathnet.ru —
00IIEPOCCHIICKUI MaTeMaTHIECKUI
opTan
bubnnorexka COI'Y

11

MeueHHBIE aTOMBI, X IPUMEHEHHE B
dapmanuu u menunuHe. JJosumerpus
MOHU3HPYIOLIUX U3IydeHui. JleiictBue
MOHM3UPYIOLIUX U3IIy4YEeHUHN Ha
BEILIECTBO M Opranu3m. MeTtobl
PETUCTPALIMHA HOHU3UPYIOLIUX
u3nyueHuil. Jlosumerpsl. 3amura ot
VOHM3UPYIOUINX U3ITyYEHUH. DIEMEHTBI

JUCTAHIMOHHAS IUIOM[AKa CUCTEMBI
«MOODLEWy,
http://www.nehudlit.ru —
AIIEKTPOHHAsI OMOINOTEeKa YUeOHBIX
MaTepHaJIoB
fizportal.ru- ¢pusnyeckmii
MH(POPMALIMOHHBIA TOPTAI
http://www.newlibrary.ru — HoBas

KBaHTOBOI MEXaHUKU. Y paBHEHUE 3 3JIEKTpOHHAas OnbnoTeKa
Ipenunrepa. KBaHTOBO-MeXaHUUeCKas http://www.edu.ru — dpenepanbHbIit
Mojieb aroMa. CIeKTpbl U3IYyUYEHUS U HIOPTaJl POCCUICKOTO 00pa30BaHMUS
TIOTJIONIEHUS] aTOMOB ¥ MOJIEKYIL. http://www.mathnet.ru —
JIromMuHeceHIMs. 3aK0OH 0011IepOCCUICKUN MaTeMaTUUECKHI
moMuHecteHyy. Jlazepsr. CBOMCTBO noptan bubnaunorexa COI'Y
Ja3epHOro u3nydeHus. [ Ipumenenue

Ja3epoB B MEAULIMHE U (hapMaIiH.

HUTOI'O (Bcero - AY) 344

8. OueHouHbIe cpeACTBA JIsl TEKYIIero KOHTPOJIS yCIeBaeMOCTH, pPy0e:KHOI aTTecTALMHU H
NMPOMEKYTOYHOM aTTECTANMH 110 HTOraM OCBOCHMS M CIHIIJIMHBI.
PabGouast mporpamMma mnpeaycMaTpuBaeT MPOBEAEHUE JIEKIIMOHHBIX W TPAKTUUYECKUX

3aHATHH (1abopaTopHble PalbOTHI), a TaKXKe CIEAYyIoIUe BUAbl PadOT: CaMOCTOSATEIbHYIO

paboTy CTYIEHTOB IO MOATOTOBKE YCTHBIX JOKJIAJ0B, HAIUCAHHUIO pedepaToB U 0OCYX ACHUM

10 TCMaM JUCHUIIJIUHEI - pa60Ty B aKTUBHOH U HHTCpaKTHBHOﬁ (bOpMaX.

Pabouas nporpamma npeznosiaraeT TEKYIUH U IPOMEXKYTOUYHBINH KOHTPOJIb 3HAHUH.

Texywuii KOHMpPoOab — 3TO HETIPEPHIBHO OCYLIECTBISAEMBI MOHUTOPUHI YPOBHSI YCBOCHHUS
3HaHUA ¥ POPMUPOBAHMS YMEHHUI U HaBBIKOB B TEUEHHE ceMecTpa WiH yueOHoro roja. Texymmii
KOHTPOJIb 3HAaHUIM, YMEHMH U HaBBIKOB CTYAECHTOB OCYIIECTBISETCS B XOJ€ Y4eOHBIX
(ayIMTOPHBIX) 3aHATUH, NPOBOJUMBIX IO pacnucaHuio. PopMaMu TEKYIIEro KOHTPOJIs
BBICTYIIAIOT ONPOCHI M OTYET Ha J1a0OpaTOPHBIX 3aHATHSX, a TaKXKe KOpPOTKHE (IO 5 MUH.)
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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

BOIIPOCHI, BBIIIOJIHAEMBIE CTYJEHTAMH B Hadajle JICKIMU C LEJIBIO MIPOBEPKU HAJIWYMsl 3HAHWM,
HEOOXOIUMBIX JJIsi YCBOGHHUS HOBOT'O MaTepuaia WM B KOHIE JICKIIMU JJISl BBISICHEHUS! CTEIICHU
YCBOEHUS U3JI0KEHHOTO MaTepHaa.

Pybeosicnuiii konmpons OCYHIECTBISICTCA 10 OKOHYAaHMM HM3yUeHHs Marepuajga MOIYJs B
3apaHee YCTaHOBJIEHHOE BpeMs. PyOeXHbIi KOHTPOJb NPOBOAUTCS C LEIbIO OIpEIeNeHUs
Ka4yecTBa YCBOCHUS MaTepuaia yueOHOTO MOYJIA B LIeJIoM. B TeueHne cemecTpa mMpOBOAMUTCS J1Ba
TaKUX KOHTPOJIbHBIX MEPOIPUATHS IO TpaduKy.

IIpoMeKyTOUHBINI KOHTPOJb - HTOrOBas OLIEHKA 3HAHUM CTYJEHTa, OCYIIECTBIIETCS I10
HAKOINUTEJIBHOW CUCTEME CYMMHUpPOBaHMEM OajulOB, MOJYYEHHBIX B IPOLIECCE TEKYILIEro M
pyOEKHOTO KOHTPOJIA.

Meroauka ¢gopMupoBaHus pe3yIbTHPYIOLIECH OLEHKH.

MuHuUMaIbHOE KOJIMYECTBO 0AJUIOB, KOTOPOE CTYJACHT MOXKET HaOpaTh B XOJI€ U3YUCHUS
Kypca Ui noyrydeHus 3aueta, — 50; makcumanbnoe — 100. bamibl ckiaapBaloTCs U3 CIEIyOMINX
MOKA3aTeJICH: 3a BBITIOJHEHUS 3a/IaHUi Ha JTAOOPATOPHBIX 3aHATHUSAX, BBITOJIHCHUE JIOM. 3aIaHUN
u caM. pabdoty — 10 20 6amioB, 3a Kaxablil pyOex; 3a TeCTUpoBaHHE — 10 15 GamnoB Ha KaXAou
pyOexkHON KOHTPOJIbHOH, 10 30 0a/ioB — HAa YCTHOM OTBETE 3a4eTa.

ATTecTanmsi 1O JUCHUIUIMHE (OpMHpYyeTcs COrjlacHO OalIbHO-PEHTHUHTOBOM  cHcTeMe
OIICHUBAHMSI PE3YJIbTATOB OOYUYCHHS CTYICHTOB.

O1eHOYHBIMU CPEJICTBAMU AJISI TEKYIIETO KOHTPOJIS SBJISIOTCS KOMITBIOTEPHOE TECTHPOBAHUE
(KT), momyuenue nomycka, BEIIOTHEHUE W OTYET 10 MTPAKTHIECKUM paboTam, 3amura pedepara.
HToroBbIii KOHTPOJIb - 3a4€T, HA BXOJIe KOTOPOTO OIIEHUBAECTCSI YPOBEHb TEOPETHUECKHUX
3HAHWH 110 JUCIUTIINHE.

HeoOxoaumblii MUHUMYM TSI TOTy4YeHus 3auera 50 6amios.

IIpomeXyTOYHBIH KOHTPOJb - UTOTOBAs OIEHKA 3HAHWUN CTYJIEHTA, OCYMIECTBISICTCS 10
HAKONUTEIILHOM CHCTEME CYMMHPOBAHHEM OaJIOB, IOJYYCHHBIX B MPOIECCEe TEKYIIEro W
pYOEKHOTO KOHTPOJISL.

dopma TPOMEKYTOTHOTO KOHTPOJIS — 3a4eT.

[IpoBeneHne TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJIS MO JUCIUILUIMHE OCYIIECTBISIETCS B
cootBerctBuu ¢ [Tonoxxennem COI'Y.!

BAJUIBHASI CTPYKTYPA OLHEHKH

Dopma koumpons Maxe. KOIBO
6am10B

Tekymias oneHka CTyZIeHTa B TeUeHUE 1-8 Helen COCTOUT M3: 20

* BoInosHeHus 331aHuil Ha IPAaKTHYECKUX 3aHATHSIX 15

¢ BrinojHeHU JOMAIIHUX 3aJaHui 2

* CaMOCTOSITETIbHBIX PadOT 3

1-51 pyOerxkHas mucbMeHHast KOHTPOJIbHast paboTa 15

! Tlonokenne 0 TeKylleM KOHTPOJIE YCIEBAEMOCTH M TMPOMEXYTOUHON aTTeCTaluu OOYYaroIuXxcs Mo
0o0pa3oBaTeNbHBIM IPOTpaMMaM BBICIIETO 00pa3oBaHMS — IporpamMmaM OakajaBpuaTa, MarucTpaTrypsl H|

cneruanuteta B COI'Y.(B mocnenneit penakuuu ot 08.07.20 . Ip.Ne 173)
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Tekyas onieHka ctyjieHTa B TeueHue 10-15 Henenn cCocToOUT u3: 20
* BpinosiHeHUs 3a1aHUIM HA PAKTUYECKUX 3aHATUAX 15
¢ BrinojgHeHusa JOMAIIHUX 3aJaHui 2

* CaMOCTOSITETIBHBIX PadOT 3
2-s1 pyOeKHas MUChbMEHHAs! KOHTPOJIbHAs paboTa 15
YCTHBIN OTBET HA 3a4€Te CTYACHTA 30
HTtoro 100

MeTtoauka GOpMHPOBAHMS Pe3yJIbTHPYIOLIEH OLEHKH?

B xozie Teky1ero KoHTposs cTyneHThl MoryT Habpars 0-100 6auios:
1 —s1 pyOekHas aTTECTALMA - MAKCUMAJILHO 35 0aJ/J10B; U3 HUX:
Ot 0 go 15 6amioB (pyOexkHas aTTecTalys) — TeCTUpoBaHUe B LieHTpe TectupoBanus COI'Y

Or 0 nmo 20 OGamnoB(Tekylas OIICHKA) — AaKTWBHAs paboTa 3a JaHHBIA IEpPHOJ Ha
1a00paTOPHBIX(MPAKTUUECKUX ) 3aHATHSIX

2-91 pyOe:KHAS ATTECTAIMSA — MAKCUMAJIBLHO 35 0a/1JIOB; M3 HUX:

Ot 0 10 15 GamioB (pyOekHas aTTecTalus) — TeCTUpoBaHUe B 1ieHTpe TecTupoBanusi COI'Y;

Ot 0 10 20 6am10B (TEKyIas OlleHKa)— aKTUBHAs PadoTa 3a JaHHBINA NEPHUOJ Ha
1a0b0paTOPHBIX (ITPAKTHUECKUX ) 3aHATHIX

[TpoMexyTOUHBII KOHTPOJIB:

Jlns 3a4yera:

3a yCTHBIN OTBET Ha 3auere cTyaeHT nonxydaet 0-30 6aios.

CryneHTsl, OJIy4MBILINE B X0/1€ TEKYIIEro U pyoexxHoro koHtposia 50-100 6amnos
ABTOMATUYECKHU MOMYUaloT «3a4eT».
PesynbTHpytomas orieHKa CKiIaapBaeTcs Mo cooTBercTBytomei bPC.

Ikana UTOroBO# aKkageMHYECKOU YCIIEBAEMOCTH CTYACHTOB 110

AUCUHUILINHE
Cucrema onenok COI'Y
CymmMma Hazpanue Yucnosoi
OaIoB YKBUBAJICHT
86 - 100 OTJIUYHO 5
71-85 XOPOIIO 4
50-70 YAOBIICTBOPUTEIIBH 3
[Tactiopt

(1)OHI[a OLOCHOYHBIX CPCACTB I10 AUCHHUIIIIMHC

«Duzuka»

2 B cootsercteuu ¢ IMonoxennem o BPC onennBanus 00y4aromuxcs 04HON (OPMBI 0 06pa30BaTENLHBIM
IporpaMMaM BBICHIEr0 OOpa3oBaHMSA — MporpammaM OakanmaBpuata u crnenuamutera B ®I'BOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)
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Ne KonTposmpyembie TeMbI Kox xonTposmpyemoit HaumeHoBanue
(pa3neJibl) TMCIHNIHHBI KOMIeTEHIIHH OII€HOYHOI0 CPeACTBA
1 OcHoBrl Mexauuku. Konedbanus OIIK-1.1; OIIK-1.2 ; TECTUPOBAHUE,
Y BOJIHBL. AKYyCTHKA. OIIK-1.3 OIIK-1.4 pedepartsl,
cobecenoBaHue,
YCTHBIN OMpoc 1o J1ad. p.
2 | MonexymsipHast pu3znKa u OIIK-1.1; OIIK-1.2 ; TECTUPOBAHHUE,
TEPMOJMHAMUKA. OIIK-1.3 OIIK-1.4 pedepartsl,
cobecenoBaHue,
YCTHBIN Ompoc 1o J1ad. p.
3 OIIK-1.1; OIIK-1.2 ; TECTUPOBAHUE,
OnektpuuectBo u MarHerusm | OIIK-1.3 OIIK-1.4 pedeparsl,
DNeKTPOJUHAMHKA cobecenoBaHue,
YCTHBIN ONPOC 1O J1ad. p.
4 OCHOBBI Mmemgunuuckoii | OIIK-1.1; OIIK-1.2 ; TECTUPOBAHUE,
AIIEKTPOHUKHU OIIK-1.3 OIIK-1.4 pedeparsl,
cobecenoBaHue,
YCTHBIN ONPOC O J1ad. p.
5 | OnTuueckue sIBJICHUS OIIK-1.1; OIIK-1.2 ; TECTUPOBAHUE,
OIIK-1.3 OIIK-1.4 pedeparsl,
cobecenoBaHue,
YCTHBIN ONPOC O J1ad. p.
6 | KBanroBas, atomuas u sinepnast | OIIK-1.1; OIIK-1.2 ; TECTUPOBAHUE,
buznka OIIK-1.3 OIIK-1.4 pedepartsl,
cobecenoBaHue,
YCTHBIH OIpoc 1o 1ab. p.

THUITOBBIE 3AJIAHUA OHEHOYHbBIX CPEACTB

JlabopaTopHble 3aHATHUS
Kpurtepun popmupoBanusi OLieHOK.

JlaGoparopHble 3aHATHS Ha (U3MYECKOM MPAKTUKyME NpHU3BaHbl HAy4YUTh CTYAEHTa
CaMOCTOSITENIbHOBBITNIONHATh PacyeTbl, U3YYUTh HHCTPYKLHUIO MPUOOPOB, JAenaTh BHIBOJBI U
3aKJIFOYCHUS.

[lenpto J1a0OpAaTOPHBIX 3aHATHH Ui CTYAEHTOB, TMPHCTYMAIONMX K HW3YYEHUIO Kypca,
SBIISICTCA: AaTh CTYJEHTaM 3HAHUs, YMEHUS U HaBBIKM B 00JACTH (DPU3MKH, HEOOXOJUMBIE IS
U3yYEHHUS] XUMHUYECKUX W MPOGWIBHBIX IUCHUIUINH, a TaKKe B MPAKTUYECKOW IEATEITHHOCTH
¢dapmarieBra.

Kpurepuu orieHkH:

* BrinonHeHus 3a1aHuil Ha 1abOpaTOPHBIX 3aHATUAX —15 GansioB

* BeImoTHeHUs TOMaNTHAUX 3a/1aHui —2 —Oana

* CamocTosTeNbHBIX paboT —3 Oana
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Tunosble 3aJaHUA U1 IPAKTHYECKHUX 3aHATHIA
JlabopaTopnasi pabora Nel
BBoanoe 3anstue. Teopwus ommoOoK.
JlabopaTopnasi paGora Ne2
W3mepenne MTuHEHHBIX pa3MepOB TeJ IITAaHTeHLIHUPKYJIEM U MUKPOMETPOM U OIpe/ieiieHHe
IUIOTHOCTHU BELIECTB.
JlaGopaTtopHnasi padora Ne3
Onpenenenue yieabHOW y1apHOH BA3KOCTH
JlaGopaTtopHasi padora Ned
[IpoBepka OCHOBHOT'O YpaBHEHHUSI TUHAMHUKHU BpPaIaTeIbHOTO JIBUIKECHHUSL.
JlabopaTopnasi paGora NeS
Omnpenenenue kodduimenTa Bs3koctu merogoM CTokca.
JlabopaTopnasi padora Ne6

Onpez[eneHI/Ie YCKOPEHUA 3EMHOI'O ITOJIA TATOTCHUA MCTOAOM MATCMATUYCCKOI'O MAasATHUKA.

JlabopaTopnasi padora Ne7

Omnpenenenne CKOPOCTH 3ByKa METOJIOM CTOSIYMX 3BYKOBBIX BOJIH

JlabopaTopnasi padora Ne§

Omnpenenenue korhduimeHTa TMHEHHOT0 U 00BEMHOTO PACIIMPEHUSI TBEPABIX TEJ
JlabopaTopnasi padora Ne9

Omnpenenenne BIaXKHOCTH BO3/1yXa ICUXPOMETPOM AcMaHa

JlaGopaTopnasi pa6ota NelO

Omnpenenenre eMKOCTH KOHJIEHCATOpa MepEeEMEHHBIM TOKOM

JladopaTopnasi padoraNell

Omnpenenenye HaMPsHKEHHOCTH MarHUTHOTO TIOJISE HA OCH KaTYIIKH.

JladbopaTopHas padora Nel2

Omnpenenenue CONPOTUBIEHHS FraIbBAaHOMETPA.

JlabopaTopnas padoraNel3

Omnpenenenne D/]C MeTo10M KOMIIEHCALUU U TEMIIEPATYPBI IEUN

JladopaTopnas padoraNel4

Onpenenenre yBEIUYEHUS] MUKPOCKOIIA

JladopaTopnas padoraNel$s

OnpeneneHne KOHIEHTPAMN ONTUYECKH aKTHBHOTO BEIIECTBA MPH MOMOIIM KPYTOBOTO
nossipuzaropa CM-3

JlabopaTopnasi padGoraNel6

W3mepenue mokazaTelist IpeoMIICHUS KUAKOCTH MpH oMol pedpakromerpa MPD- 23.
JlabopaTopnasi padGoraNel7

Omnpenenenne KOHIIEHTPAIIMH BEIIECTBA B PACTBOPE MPH MOMOIIY KOHIIEHTPAIITHOHHOTO
¢doroanexTpuueckoro koinopumerpa KOK-2MII.

JlaGoparopunasi padoraNel8

TennoBoe n3nyuenue ten. OnpeneneHue TeMnepaTypbl pacKaJIeHHBIX TeJl ONTUYECKUM
MUPOMETPOM.

JlabopaTopnasi paGoraNel9

Omnpenenenne pa3MepoB IPUTPOIIUTOB KPOBH

CamocrosiTesibHAas padoTa (c peKOMeH/10BAHHOM JIMTEePaTypoii K J1abopaTopHOMY
NPaKTHUKYMY)
1. Kputepun (popMHpPOBaAHUS OLICHOK.
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IToaroroBka coo0IeHUH
1.CooO01ieHre COOTBETCTBYET MPEIJI0KEHHON TeMe, HIMEET BCTYILICHUE, OCHOBHYIO YacThb U
3aKiroucHue — 1 0.
2.Co00II1IeHre CIeTaHo 1Mo 3-M UCTOYHUKAM, UCKITFOYas HHTEpHET-pecypehl — 1 0.
3.Coo0ienue caenato ¢ coOII0AeHNEM METOJMYECKUX yKa3zaHuii — 1 0.
MaxkcuMalibHOE KOJIHYECTBO 0aioB — 3.

TunoBble KOHTPOJILHbIE 3aJaHUSA JISI CAMOCTOSITEJILHOIH Pad0ThI CTYA€HTOB
OueHoOYHBIH JUCT 321IUTHI pedepaTa

HaumenoBanue BroisiBJIeHHBIE Ormerka
noka3areJis HEJ0CTATKH U
3aMevyaHus

I. KAUECTBO PEDQEPATA
1 . CootrBercTBUE COJEPKAHUSA PAOOTHI 1 Gamn
3aJJaHUI0
2. I'paMOTHOCTh H3JI0)KEHUST U KauecTBO 0,5 Gamn
odopmIIeHHs pabOThI
3. CaMOCTOSITEIbBHOCTh  BBITIOJHEHUS 1 Gamn

paboThl, r1yOuHa MpopaboTKU MaTepuana,
UCIIOJIb30BaHUE  PEKOMEHIOBAHHOH U
CIPaBOYHOU JINTEPATYPHI

4. OOOCHOBaHHOCTh H JIOKA3aTEIbHOCTH 0,5 6amn
BBIBOJIOB
OOu1ast o1ieHKa 3a BbINOJIHEHUE pedepara 3

Tembl pedepaTUBHBIX padoT

CratucTuyeckuii aHainu3 pa3IndHbIX METUKO-OMOIOIrMUECKUX MOKa3aTeneH.
CriekTpaibHBIN aHAIN3 MUKPO3JIEMEHTHOTIO COCTaBa OMOJIOTUYECKUX OOBEKTOB.
MopenupoBanue B OMOJIOTHH U MEIHUITMHE.

®u3nyeCcKue OCHOBBI JIa3EPOTEPAIINU.

MeTto1 HauMEHbBIINX KBAAPaTOB MpU 00pabOTKe MEIULIMHCKON HH(POPMAIUH.
BnusiHue 37€KTpUYecKoro M MarHMTHOTO IOJIS Ha CTPYKTYpy BOABI U ee (usnueckue
CBOMCTBA.

7. TlpuMeHeHMe MarHUTHBIX )KUJKOCTEH B TMArHOCTUKE U B TEPAIUH.

8. eiicTBue nH(ppa3ByKa Ha OMOJIOTHIECKUE OOBEKTHI.

9. JeiicTBUE yIbTPa3BYKOBOTO U3JTyUEHHsI HA )KUBbIE CUCTEMBI.

10. YbTpa3ByK, IpUMEHEHUE B TEPAITUU U XHUPYPTHH.

11. VnpTpa3Byk, NpUMEHEHUE B TUATHOCTHKE.

12. Teopust 7EKTPONPOBOTHOCTH OMOTOTHYECKIX CHCTEM.

13. XapakTepHble 0cOOEHHOCTH TEIUIOBBIX METOJIOB JICUCHHS.

14. ®usnueckue ocHOBHI poHOPOpE3a.

15. CtpykTypa MBILII] ¥ TEOPHUS MBIILIEYHOI'O COKPAILIEHUSI.

oukrwdE
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16. Y® u UK cnexkrpockonusi B OMOJIOTHH ¥ MEIUIIMHE.
17. buodusrka HEPBHOTO UMITYJIbCA.
18. buoduzuka 3puTEILHON PELCIIIHNH.
19. OcHoBBI 6MO(GU3NKH KPOBOOOPAIIICHUSI.
20. OnTuyeckass MUKPOCKOTIHS.
21. DnexTpoHHAs MUKPOCKOIIHSI.
22. ABTopanuorpadus.
23. MemOpanHasi QUIBTpALUs U JUATIH3.
24. Dnextpodope3 U ero BUIBI.
25. MexaHu3M pacripoCTpaHeHus MOTeHIMANA ASHCTBHSI BIOJIb HEPBHOT'O BOJIOKHA.
26. TeopeTndeckre OCHOBBI CETUMEHTAIIHH.
27. {uddysus, ee BUABI ¥ 3HAUCHUE B )KU3HEHHBIX MPOIIECCAX OpraHU3Ma.
28. BuckozumeTpus u ee MpUMEHEHUE B MEUIIMHE.
29. IlonspuMeTpus U €€ UCIOJIb30BaHHE B OMOJIOTUU U MEAULIUHE.
30.Bo3aeiicTBre Ha OMOJIOTMYECKHE TKaHW 3JIEKTPOMArHUTHBIMM BOJIHAMHU IOJSIMU BBICOKOM
YaCTOTHI.
31.dusnueckre 0OCHOBBI MarHUTO-KapAuorpadguu u MaruuTo-3Huedanorpadpuu
32. BozneiictBue BUAMMOIO CBEeTa Ha TKaHM 4YeJOBEKa, He olOusafarolue creuupuyecKuMu
perenTopamu.
33. BozaeiictBue OamkHEro HH(GPaKpaCHOIo CBETA Ha TKAHU YeJIOBEKa.
34. Bo3aeiicTBue ynpTpadUOIETOBOTO CBETA PA3JIMYHBIX AUANIA30HOB HA TKAHHU YEIIOBEKA.
35. doTtomeaunnHa, HacTosIee U Oyayliee.
36. ®usnyeckre OCHOBHI (POTOPEIEINY Ii1a3a.
37. ®u3uyeckrue OCHOBHI CIIYyXOBOM peLenIuH.
38. JlaTuuku pU3NYECKUX CUTHAIIOB.
39. ®uznueckue ocHoBbl CBU-TepmMomeTpun.
40. dusnyecKre OCHOBHI TETIIOBUICHUSI.
41. XeMUIIOMMHECIICHIINS, MEXaHU3MBbI €€ TeHepallui, IPUMEHEHHE XEMUIIOMUHECIIEHTHBIX
METO/IOB B MEITUIIIHE.
42 JI*oOMUHECIIEHTHBIE METKU U 30H/IbI.
43. Sl nepHblit MarHUTHBIN pe3oHaHc (AMP) u ero meanko-6uosornyeckue NpuMeHeHMsl.
44. ®duznyeckre NPUHIMIBI TO3UTPOH-IMHUCCHOHHOM ToMorpaduu (I19T). [Ipumenenue
metonoB [IDT B Mmenunuue.

BOITPOCHI k py6e:kHbIM aTTeCTALMAM

ITo kypcy «(pu3uka » 11 CTYAEHTOB MEIUIMHCKOI0 (paKyabTeTa - hapmanus.

l.®u3uka kak Hayka. Mecto QU3MKH B CUCTEME HayK O MpHUpOJE. DKCIEPUMEHT U TEOPHs B
¢usnueckux wuccrnepoBanusx. Pusnyeckue mozpenu. IlpoctpaHcTBO M Bpems Kak (GOpMBI
CyILIECTBOBaHUS MaTEPHUH.

2. Ilpenmer Mexanuku. Kilaccuueckast 1 kBaHTOBasi MexaHuKka. KuHemarnka, ee 1ienb U 3a1auu.
Mexannueckoe aBrkeHHE. OTHOCUTENBHOCTh ABWXKEHHUA. Teno orcuera. Cucrema oTcyera.
OcHoOBHBIE (hU3MYECKHE MOJIENIHM B MEXaHUKE: MaTepuallbHasi TOYKA, aOCOJIIOTHO TBEPAOE TEJO.
OCHOBHBIE KHHEMATUYECKUE BETMYHMHBI U €JUHUIBI UX U3MEPEHHUS.

3. Kunemaruka matepuanbHoii Touku. [lepemerienne, ckopocTb, yckopeHue. TaHreHuaisHoe U
HOPMAJIbHOE YCKOPEHHSI.

4 KuHemaTuKa JBM)KEHUS 110 KPUBOJIMHEHHOM TpaekTopuu. [IBI)KEHHE 10 OKPYKHOCTH.
MomMmeHT cuibl 1 MOMEHT uHepIU. OCHOBHOM 3aKOH TUHAMHMKHU BPallaTEIbHOTO JBHKEHUS
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TBEPAOrO Tea.
5. VYrioBas CKOpPOCTb U YIJIOBOE YCKOPEHHME M HMX CBA3b C JMHEHHBIMU XapaKTEpPUCTUKAMU
JBUKCHMUSL.
6./luHaMuKa MaTepualibHOW TOYKH. B3ammojeiicTBue martepuainbHbIX Tenl. MHepruanbHble U
HEMHEpLUaJIbHbIE CUCTEMbl KoopauHar. 3akoHbl HprotoHa. Macca. Cuna. VYpaBHeHHs
nBrkeHMs. CUIIbI B KJIIaCCUYECKOW MEXaHHUKE.
7. 3aKOH BCEMUPHOT'O TATOTEHUs. 3aKOHBI COXPAHEHUSI B MEXaHHUKE.
8.MexaHn4YecKre CBOMCTBA TBEPABIX TEN. 3aKOHBI YIIPyroi nedopmaruu. 3akoH [yka.
9.CBoOoaHbIe TapMOHHMUYeckHe KoJieOanus. JuddepeHnuanpbHoe ypaBHEHHE HE3aTyXaroIIUX
rapMOHUYECKUX KOJICOAHUH, €ro pemeHne. 3aBUCUMOCTH CMEIIECHUS, CKOPOCTH, YCKOPEHHUS OT
BpPEMEHH.
10.Teopema @ypne. ['apMOHUYECKHI CIIEKTP CIIOKHOTO KOJIeOaHUsI.
11.MexaHnueckue BOJHBI. Y paBHEHHUE U rpaduk Oerymeii BoaHbl. [I0TOK SHEPTUU BOJIHEI.
Bekrop YMmoBa.
10.*Axyctuka. Pusnveckne XapaKTEPHCTUKU 3BYKOBOH BOJHBI. DHEPTHUs
3BYKOBOM BOJHBI. VIHTEHCHMBHOCTH 3ByKa M 3BYKOBOE JIaBJICHUE.
AKyCTUYECKHI UMITEJaHC.
11. 3akon Bebepa-Dexnepa. LlIkanbl HHTEHCUBHOCTH U I'POMKOCTH. KpHBBIE paBHONH TPOMKOCTH
Aynuomerpus.(CaMOCTOSITEIBHO)
12.*YnpTpasByk. CrniocoOsl MIOJTy4EHUs YJIBTPa3ByKOBBIX BOJIH. OcobenHoctu
pacnpocTpaHeHusi W CBOWCTBa yibTpa3Byka. Kasuranusa. [lelictBue ynbTpa3Byka Ha
BeecTBo. Mcnonb3oBanue yinpTpa3Byka B Menuiute. D¢ ekt Jomnepa.
13.*KanwuispHble sIBICHUS, UX 3HaYCHNUE B OMOJIOTHH U METUIIHE.
JlaBneHue *KHUJIKOCTH oJ cheprueckoil mosepxHocthro. @opmyna Jlamiaca.
14 *Bsskocts xuakocred. VYpaBHeHue HproToHa. HbIOTOHOBCKME U HEHBIOTOHOBCKHE
KUAKOCTU. MeTOBI ONpeneneH s BA3KOCTH KUIKOCTH.
15.*®opmyna Ilyazeinsa. ['mapaBnuueckoe comnpoTuBieHue. JlamuHapHoe W TypOYJEHTHOE
Teuenus. Yucno PeltHonbaca.
16.*ITynbcoBast BOJTHA, 3aBUCHMOCTH CKOPOCTH PACIIPOCTPAHEHUS OT IMTapaMeTpoOB COCy/Ia.
17. Onwucanue xkpoBoToKka. PacmpeneneHue maBieHHsT U CKOPOCTH JIBUKEHHMS KpPOBHU B
cocyauctoit cucreMe. dusnyeckre OCHOBBI METOJIOB U3MEPEHNUS JaBJI€HUS KPOBH.
18.OcHOBHBIE MOJOKEHUSA MOJIEKYJIAPHO-KMHETUUECKON TeOpUn. MOJIEKYIIpHBIE CHIIBIL.
19.01mumst MOJIEKYJISIPHOM CTPYKTYPHBI T'a30B, JKUAKOCTEH U TBEPBIX TeJ. M ieanbHbIii Ta3.
20.0OcHoBHbIE YpaBHEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUH HJI€alIbHOTO ra3a. BHyTpeHHsIs
SHEPrus UeaIbHOTro ra3a 1 ujeanbHoro kpuctamia. ['padguueckoe npeacrapieHue B 0cax
PV, VT, PT). U3onpoueccsl. U306apHslit mpouecc (hopMyIUpoBKa, MaTeMaTHUYeCKas 3aIluCh,
rpaduueckoe npeacrasineHue B ocsx PV, VT, PT).U3oxopuslii iporiece (popMyupoBka,
MaTeMaTHuecKas 3amluch, rpapuueckoe npezacrasienue B ocsix PV, VT, PT).Ypasuenue
MenneneeBa-Kiaiinepona, ciieicCTBUS U3 HETO
21.ITepBoe Hayasio TepMoaAnHaMUKU. PaboTa, coBepiiaemas iealbHbIM T'a30M MPHU pa3IMYHbIX
npoueccax. Mi3aMeHeHne BHyTpeHHEH 3HEpPruu U TEMJIOEMKOCTH UI€aIbHOTO ra3a B pa3IMuHbIX
nporueccax, ypaBHeHue Maiiepa. Bropoe Hauano TepMOIMHAMUKH.
22. DNeKTPUIECKUNA AUTIONG. DIIEKTPUUYECKOE TT0JIe AUIIOIIS. JJUTIOIBHEIN AIeKTPHYECKUi
reHeparop(TOKOBBIN AuMoik). [loTeHIMaN Mo TOKOBOTO JUITOJIS.
23.*DneKTporeHe3 ANEKTPOKAPAUOTPAMMBI B PaMKax MOJIEIH JHIIOJFHOTO AYKBUBAICHTHOTO
AIIEKTPUUYECKOT0 TeHeparopa. Bekrop-anekrpokapauorpadus.
24.TlepeMeHHBIN TOK. DJIEKTPOITPOBOIUMOCTH OMOJIOTHUECKUX TKAHEH MPH MIEPEMEHHOM TOKE.

39



25.ITpupoa eMKOCTHBIX CBOMCTB TKaHeH opranu3ma. MMrmenanc 6MoJIOru4ecKux TKaHeH.
26.MarauTHOE I0JIe ¥ €ro XapakTepUCTHKH. MarHuTHasi IPOHUIIAEMOCTh. MarHUTHBIE CBOICTBA
OMOJOTUYECKUX TKaHEH.

27.2nexTpoMarHuTHEIE BOJIHBL. OCHOBHBIE TIOJIOKEHUS TeOpUur MakcBesuia. Y paBHEHUs
MakcBemia. CKOpPOCTh AJIEKTPOMAarHUTHOM BOJHBL. YpPaBHEHUS U TpaduK IJIOCKOM
FapMOHHMYECKON 3JIEKTPOMArHUTHON BOJIHBI.

28.00bemMHas II0THOCTh SHEPTUH AJIEKTPOMArHUTHON BOTHBL. BekTop YMoBa-IloliTunra.

29.11Ikana 3JeKTPOMAarHUTHBIX BOJH. VICTOUHUKH U3ITy4EeHUS SJIEKTPOMArHUTHBIX BOJIH B
pa3inuHbIX Auana3zoHax. [Ipumepsl MCHOJIB30BaHUSA 3JIEKTPOMAarHUTHBIX BOJIH Pa3IMYHBIX

JUarna3oHoB B MeauuuHe. *®Puszndyeckue OCHOBBI MeTonoB YBY, wuHaykrorepmuuy,
MHKPOBOJIHOBOM TEpaIIUU.

30. *Muxkpockor. [Tomyuenue nzobpaxenus B Mukpockorne. @opmyna A yBeTUUCHHUS.
Pa3pemaroniasi cnocoOHOCTP MUKPOCKONA U IMOJ€3HOE yBenuueHue. CrernuaibHble TpUEeMbI
MUKPOCKOIIHH.

31. Pedpakromerpust. [IpenenpHbIN yroy MPeIOMICHUS U YTOJI IIOJIHOTO BHYTPEHHETO
OTPa)KEHUs, UCIIOIb30BAHUE ABJICHUI MPEAEIbHOTO IPEIOMICHHUS U OJHOTO BHYTPEHHETO

orpaxxenus. [Ipumenenne peppakromeTpoB. BookoHHAs ONTHKA U €€ UCTIOIH30BAHUE B
MEIULUHCKUX IPUOOpax. DHIOCKON C BOJIOKOHHOW ONTUKOM.

32.* [lucniepcus ceera. HopmanbHast 1 anHomanbHast qucniepcus. [[puMeHenne 1ucnepcun cBeTa B
CHEKTPaJbHBIX TPUOOpax.

33.*Tlornomenue ceeta. 3akoH byrepa. 3akon byrepa-JlamGepra-bepa. MomsipHbiii
KO3 (UIIMEHT MOTIIOICHHUs, ONITUYecKas IIOTHOCTh. KonopumeTpus, mpuMeHeHue B
MEAULINHE.

34.*Paccesnue cBeta. SABnenne Tunaansa. MonekynspHoe paccesHue. 3akoH Penes.

35.UuTepdepennuss  cBera. KorepeHTHbIE BOJIHBI, CHOCOOBI WX TIOMYYEHHS. Y CIIOBHUS

BO3HUKHOBEHUSI HMHTEP(PEPEHIIMOHHBIX MAaKCUMyMOB U MHUHUMYMOB. MHTepdepomeTpsl, HX
MIPUMEHEHUE I aHAIM3a BEIleCTBa.

36.ludpakuus csera. YcinoBue HaOmoneHus gudpakuuu. Ilpunnun Iroiirenca-®penens.
JudpaxknuonHas pemierka, ¢opMylsia TJIaBHBIX MaKCHUMyMOB JU(PPAKIMOHHON pPEIIETKH.
JudpakunoHHBIN CIEKTp, €ro NpuMeHeHue. Pa3peraronias cnocoOHOCTh PeIIeTKH.

37 Ilonspuszanus cBeta. EcTecTBEHHBIIN 1 MONMspU30BaHHbIN cBeT. CTIOCOOBI OTYYEeHHUS
MOJIAPU30BaHHOTO cBeTa. [lonspusanus npu oTpakeHNH U IPEJIOMIIEHUH CBETAa HA TPAaHMIIE

JBYX IUAJIEKTPUKOB. 3akoH bprocTepa.

38. *]1BoitHoe myuenpenomuenue. [Ipuzma Hukomst u nonspousisl. Juxpousm. Iomspuzatop
W aHanu3arop. 3akoH Masroca.

39.*OnTHueckast akTUBHOCTD BEIIECTB. Y JiebHOE BpalleHue. /ucnepcus onTudeckoi
akTUBHOCTH. [lonsgpumeTpbl M WX TNpPUMEHEHHME Ui  HUCCIIEJJOBaHMSI  BEIECTBA.

[TonsipumeTpus (caxapoMeTpusi) U CieKTpornossspuMeTpus. Ilonspu3aioHHbI MUKPOCKOII.

40. TerutoBo€ M3My4YeHHE Te. XapaKTEPUCTUKH TETJIOBOTO M3ITyUEHHsI: SHEPTeTHIeCKast CBETHMOCTb,

CHEKTpallbHasl MJIOTHOCTh SHEPreTUYECKOH CBETUMOCTH, MOHOXpOMAaTHYEeCKUH K03(dduimeHt
noryomenus. Ab6comoTHo yepHoe Teno. Cepoe Tero. 3akon Kupxroda.

41.Cnextp u3nyuyeHHss aOCONIOTHO yepHOro Teia. 3akoH cmemieHuss Buna. 3akon Credana-
bonpimana. T'mnore3a Ilnanka. ®opmyna Ilmanka s cOekTpasbHOW TIJIOTHOCTH
HHEPTreTUYECKON CBETUMOCTH a0COIIOTHO YepHOro Tena. [IpuMeHeHune TernaoBoro u3my4eHus
B MEIMIIMHE.

42. PentrenoBckoe u3nydenue. OcHOBHbIE cBoiicTBa. [IpocTeiinas peHTreHOBCKas TpyOKa.
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43.*TopMO3HOE PEHTT€HOBCKOE H3JIy4eHHEe, ero chekrp. JKecTKoCcTb U MOILIHOCTh
PEHTTEHOBCKOT0 U31y4eHUsl. PaKTOPBbI, BIUSAIOLINE HA KECTKOCTh U MOLIIHOCTD U3JTy4EHUSI.

44 *XapaKkTepuCTUYECKOE PEHTI€HOBCKOE U3IYUYCHHE, XapaKTePUCTUUECKUE CIIEKTPHI.

Judpakiuss peHTreHOBCKUX Jy4yeil. OCHOBBI PEHTICHOCTPYKTypHOro aHanmuza. PDopmyia
Bynbda-bparros, npumenenue [1j1s aHaau3a CTPYKTYpbl BEILIECTB.

45.]lelicTBHE PEHTIEHOBCKOT'O U3JIy4€HHUs Ha BellecTBO. [lepBUuHbIE IPOLIECCH B3aUMOAEHCTBUS
W3JIy4YCHHS C BEIIECTBOM: KOT'epeHTHOE paccesHue, porodrddext, ra¢pdext Kommnrona.
Pesynbrupytommue 3 exTsl B3auMOACHCTBHIS U3ITyYSHHS C BeIeCTBOM. 3aKkoH byrepa.

46. IIpuMeHeHne PEHTTEeHOBCKOTO U3yUYCeHUs B MeIUIMHE. JIMHEHHBINH 1 MacCOBBIN KOA(hOHUITMEHTHI

ocnabnenus u3nydeHusi. OCHOBBI pEHTTCHOAUArHOCTHKH.

47 PagnoakTuBHOCTh. OCHOBHOM 3aKOH PaTUOAKTHBHOTO pacranga. AKTHBHOCTh. Alnb(a-pacman
atoMmHbIX siaep. bera-pacman snep. Crektpel anbda- u Oeta- m3nydeHuid. ['amma-uznydeHnue
anep.

48.*BzanmMoeiicTBre MOHU3UPYIOLIETO U3IyYeHHUs C BellecTBOM. MloHM3aIMOHHBIE TOTEPH.

[Iponukaroias cnocoOHOCTb.
49.*]leTeKTOpbl HOHU3UPYIOIINX H3Iy4eHU. Jlo3uMeTpuueckrue mpudOopsl.
50.* Jlo3uMeTpusi HOHU3UPYIOIIEro u3mydeHus. [lornomenHas v 9KCIO3UIMOHHA T03HI,
€IMHUILIBI H3MepeHus. MourHoCTh 103bl. CBSI3b MOIITHOCTHU J03bl M AKTUBHOCTH
OKBUBaJEHTHAs J103a.
51. OcHoBHBIE MpeAcTaBIeHUs KBaHTOBOU (u3uku. Mojaens atoma Pezepdopaa.
52. Tloctynatsl bopa. I'uniotesa ne bpoiins. KopryckynspHo-BotHOBO# yann3M. COOTHOIICHHE
HEOTpeAeIEeHHOCTEH.
¥ CM. J1aHa Ha CaMOCTOSTEIbHYIO padoTy.

(I)OpMI)I TEKYIIEro KOHTPOJIA U HpOMe)KyTO‘lHOﬁ aTTeCTalu, BUABI OHCHOYHBIX CPEIACTB:

No OneHoYHBIE CPEACTBA
Ne Dopmsl HanmenoBanue pasnena Koin-BO Kon-BO
mm | CMC KOHTPOJIS JTHACIATUTHHBI Bunel | BOmpocoB | HE3aBUCHUMBIX
ha B 3aJJaHNH BapHAHTOB
1 2 3 4 5 6 7
2 OCHOBBI MEXAHUKH. TECTBI 15 30
1 3aueT Konebanus u BOIHEL
AKycTHKA.
3 1 3auer MonexynspHas ¢u3nka u TeCThI 10 30
TEPMOIMHAMHKA
4 1 3aueT Konebanus 1 BOIHEI TECTHI 10 35
5 1 3auer OnTudeckue sIBICHUS TECTHI 10 35
6 1 3auer ATomHast u sJIepHas | TECTbI 15 25
¢dusuka

KomnbroTepHoe TecTUpOBaHMeE 10 TUCUHUILIMHE “DU3NKa” !

1. Tectsl K IepBOM pyOEKHOI aTTecTaly MO AUCUUILIINHE “Dusnka’.
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Yro usyuyaer pusuka?

[Tpupoay B3aumMoaeicTBUs GPU3NIECKUX TEN.
CBolicTBa MaTepHUU.

CoiicTBa maTepuu U ()OPMBI €€ ABHKCHHUSL.

C KaKuMH BHIaMH NOTPENIHOCTEH MPUXOAUTHCA UMETh 1eJ10?
HeonpeneneHHpIMU, CKBO3HBIMH, CIIy4alHBIMU;
CucreMaTH4eCKUMHU, CIIy4aiiHBIMU, IPOMaxXaMu;

ITpomaxamu, onpeeIEHHBIMH, HECBOMCTBEHHBIMHU.

Yto Takoe 1BH:KeHHE?

CaoiicTBa MaTepuH.

CaolicTBa MaTepuu U COCOOBI €€ CYIIECTBOBAHMUS.
Crioco0b!I ee CyI1ecTBOBaHMUS.

Ha3zoBuTe nocjiegoBaTebHO 3TANbl GU3NYECKOT0 MCCIEJOBAHUS:
HabmroneHne — runoresa — 9KCIEPUMEHT — TEOPHUSL.
HaGnronenue — runore3a — TeOpus — SKCIEPUMEHT.
HabmroneHue - Teopust — runoTe3a — 3KCIEPUMEHT.

Yro nzyyaer mexanuka?

3aKOHBI ABHKEHUSL.

[Ipocreiimue GopmMbI IBHKEHHS MaTCPUH.

[Tpu4rHBI TOTO WM HHOTO XapaKkTepa JABHKEHUS Tela.

Kunemaruka pemaer 3agauy:

OmnpezneneHne CKOPOCTH Teja B JTF000 MOMEHT BPEMEHH.

Ornpezenenre KOOpAUHAT TeJa B JTI000 MOMEHT BPEMEHH.

OmnpezneneHye CKOPOCTH Tejla U €ro KOOPAMHATHI B JIIOOOH MOMEHT BPEMEHHU.

Yro Takoe MaTepHAJIbHAS TOYKA?

NneansHOE TEO, UCTIONB3YEMOE TIPH pElIeHUN (U3UUECKUX 3a7ad.
WneanpHoe TE0, pa3MepaMu KOTOPOTO B YCIOBUAX JTaHHOW 3a1a4uu
MO’KHO MpeHeOpeyb.

PeanbHo cymiecTBytomiee pu3nveckoe Teno.

Yro coboii npeacrasisieT cucremMa orcuera?
[IpssMOyTOIBHYIO IEKAPTOBYIO CHCTEMY KOOPIMHAT.

DTO cucTeMa, CBA3aHHask C HEKUM TEJIOM, OTHOCUTEIBHO KOTOPOTO Mbl pacCMaTpUBaEM
JIBHOKEHHE.

OHa cOCTOUT U3 Tella OTCUETa, CBSA3aHHAs C HUM MPSMOYTOJIBHOM J1IeKapTOBOM CUCTEMOI
KOOpJMHAT U puOOopa, MO3BOJISIOLIET0 BECTH OTCUET BPEMEHH.

B xakux ciayvyasiX YHCJIECHHOEC 3HAYCHUE IYTU U MOYJIb ITEPEMEIHICHUSA COBHal]alOT?
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Bcerna.
B ciiyuae, korja Teno ABUKETCS 1O MPAMON JTMHUU.
Huxkorna.

Kak HanpaBJ/ieH BEKTOP YIJIOBOH CKOPOCTH B ¢JIy4yae KPUBOJUHEHHOTO ABHKEHUA?
I1o xacaTenbHON K OKPY’KHOCTH, 110 KOTOPOU JBUIKETCSA TEJIO.

Ero nHanpaBieHue onpenensercs «IpaBuioM OypaBunKay.

Bnonb paanyca k IEHTPY OKPYKHOCTH.

Bo ckoJibK0 pa3 nepuoja o0paleHusi MUHYTHO CTpeJKH 00Jiblie Nepuoaa odpaiieHust
CEeKYH/IHOM CcTpeJaKu?

B 2 paza.

B 10 pas.

B 60 pas.

IIponosxurte popmMyIHPOBKY NepBoro 3akoHa HbIOTOHA: TeJIO COXpaHseT CBOK CKOPOCTh
HeN3MEeHHOI, eclIl...

Ero paccmaTpuBath OTHOCUTEILHO HHEPIUAIBHBIX CUCTEM OTCUETA, B KOTOPBIX Ha HETO HE
JICUCTBYIOT IPYTUE CUIIbl WIIA UX JEHCTBUE KOMIIEHCUPYETCH.

OHO ABUXKETCS B 3aMKHYTOU CUCTEME.

Hwuaro He MemaeT ero ABMIKESHUIO.

Yckopenne, KOTOpoe NpUOOPeTAET OHO TeI0, B3aUMOIEHCTBYS ¢ IPYrUM TeJIOM, 3aBUCHT:
TonbKO OT CBOMCTBA TeJjla, BEI3BIBAIOIIECTO B3aUMOICHCTBHE.

ToJIBKO OT PaCCTOSIHUS MEXKTy B3aMMOJICHCTBYIOIUMHU T€JIAMU U CKOPOCTH UX OTHOCUTEIIBHOTO
JIBHDKCHUS.

Ot cBo¥CTBa ATOTO TeJa, U OT CBOMCTBA TeJIa, BHI3BIBAIOIIETO B3aUMOICHCTBHE, OT PACCTOSHUS
MEXIY B3aMMOJCHCTBYIOLIMMU T€IaMU U CKOPOCTU UX OTHOCUTEIBHOTO JIBHXKECHHUS.

Macca nocrosiHHasi CKaJsipHas BeJIMYMHA (MpoaoJukuTe (ppasy)
Bcerna.

Ecnu Teno nBUKETCst CO CKOPOCTBIO 3HAYUTEIBHO MEHBIIE CKOPOCTH CBETA.
Omna u3MeHseTcs B 3aBUCUMOCTH OT XapakTepa IBUKCHUA.

Cl'[paBEIIJII/IBbI 3aKk0Hbl HbI0TOHA B cCHCTEMAaX 0TCUYeTa CBA3AHHBIX € COJIHIICM?

Onn CIIpaBCAJINBLI BCCTA.

HCT, TaK KaK OTHOCHTCJIIbPHO COJ'IHIIa IJIAHETBI IBUIKYTCA 110 KpHBOJ’IHHGfIHBIM TPACKTOPUSAM.
MOFYT BBIITOJIHATHCA ITPU OIMMPEACIICHHBIX YCIIOBUAX.

Yemy paBHA KHHETHYECKAsl JHEPIrUsl MACCOM 2 KI' ABUKYLIEroCsi CO CKOPOCThIO 3 M/c?
6 JIx.

9 JIxk.

18 JIx.

Ckopoctb
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3aKOH cOXpaHeHHsI MEeXaHMYECKOH IHEePIruu

ITonHas MexaHW4YecKas YHEPTUs 3aMKHYTOM CUCTEMBI TEJ, MEKy KOTOPBIMH JAEUCTBYIOT
KOHCEpBATUBHBIE CUJIbI HE OCTACTCS IIOCTOSHHOU

[TonHas MexaHu4YecKas YHEPrus 3aMKHYTOM CUCTEMBI TEJ, MEKy KOTOPBIMH JEUCTBYIOT KpOME
KOHCEPBATUBHBIX CUJI U HEKOHCEPBATUBHBIE CUJIBI, COXPAHSETCS.

ITonHass MexaHW4YecKas YHEPTUs 3aMKHYTOM CUCTEMBI TN, MEKy KOTOPBIMH JAEUCTBYIOT
KOHCEPBATUBHBIE CUJIbI, OCTACTCS TOCTOSHHOM.

IonaTHe «HaeaNbHAsA KUIKOCTD)
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KunakocTb, B KOTOPOl IEHCTBYIOT CUIIbI BHYTPEHHETO TPEHUS.

KunkocTs, B KOTOpO BHYTPEHHEE TPEHUE MTOJHOCTHIO OTCYTCTBYET.

KunakocTb, B KOTOPOM IEHCTBYIOT CUJIbI COIPOTUBIICHUS, & CUJIbl BHYTPEHHETO TPEHUS
OTCYTCTBYIOT.

Ypasuenue bepnyJiun

2
m: + pgh + P = const
pV?
- + pgh + P = const

2
h%+ pgh + P = const

Eciu B Ka:K10if TOUKH NOTOKA KUJAKOCTH CKOPOCTh M YCKOPEHHE O0CTAI0OTCS BeJIMYUHAMH
NOCTOSIHHBIMH, TO TeYeHHe HA3bIBAIOT?

JlamuHapHBIM.

TypOyaeHTHbBIM.

CrauuoHapHbIM.

IIpu onpenenennu ko3pGuLMEHTa BHYTPEHHEr0 TPEHNsI KACTOPOBOI0 MacJia B
JIa0OPAaTOPHOM NMPaKTHKYMe HCIOJb3YIT MeTox CTokca. Kak M moyeMy ABHIKeTCSl LIAPHK,
JAOCTUTHYB MOBEPXHOCTH KUAKOCTHU?

[TepBoHayanbHO €ro ABM)KEHUE ObLIO YCKOPEHHBIM, T.K. CHJIA TSHKECTH MPEBAMPOBAIIA HAJl
CYMMOPJI CHJI COIMIPOTHUBIICHUA U ApXI/IMeIIa, 3aTCM POCT CHJIBI COIIPOTUBJICHUS, B CBA3U C PpOCTOM
CKOPOCTH, IMO3BOJIMJI MPUBECTH K HYJO UX PABHOJICHCTBYIOIIYIO — IBUXKEHUE CTAJIO
PAaBHOMCEPHBIM.

[TepBoHavanbHO €ro ABMKEHUE ObLIO YCKOPEHHBIM, T.K. CHJIA TSHKECTH MPEBATUPOBAIIa HaJl
CyMMOM CHJI COPOTUBIIEHUSI 1 ApXUMea, 3aTEM POCT CUJIbl ApXUMeza MPUBEIT K
PaBHOMEPHOMY JIBYDKECHUIO IIIapUKA.

JIBr>KeHue maprKa Ha BCEM IyTH — PABHOMEPHOE.

MaremaTn4eckuii MAATHUK OTBEJIM OT MOJIOKEHUsI paBHOBecHs U oTnnycTHin. Kakoit
JHeprueii oH 00J1a1aeT NPHU NMPOXOKAEHUHU MOJI0KEHUSI PABHOBeCUs1?

IToTeHnManbHOM dHEPIrUEH.

Kunernueckoit snepruen.

IToTeHIManbHON U KUHETUYECKOU YJHEPTUEM.

CoBnajieHne COOCTBEHHOM YaCTOTHI KOJIEOAHMS TeJIa ¢ YACTOTON BbIHYKAAKOMIEH CHIIbI
NPUBOJIMT...

K pe3koMy BO3pacTaHHIO aMILTUTY Il KOJIEOAHUS.

K ocTaHOBKE KOJIEOMIOMIErOCS TEA.

K u3MeneHuto ero nepuoja.

Kaxkoe u3 BbIpaxeHuii He npeacTaBJisieT co00ii onpeaenaeHne JJIHMHbI BOJHBI:

PaccrosiHre Mex Iy ABYMs ONMDKaWIIMMU TOYKAMHU, COBEPIIAFOIIUMHE KOJIeOaHHsI B OIMHAKOBBIX
dazax.

PaccrosiHme, KoTOpoe MPOXOIUT BOJTHA 32 BPEMsI PABHOE OJJTHOMY TIEPHOLY.
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Paccrosnue mexay AByMs OibKalIIMMKU TOYKaMH, COBEPIIAIOIIUMU KojieOaHus B
IPOTHBOIOJIOXKHBIX (hazax.

3ByKOBbI€ BOJIHbI PACIIPOCTPAHAKOTCH ¢ HAU0O0JIbIIEH CKOPOCTHIO?

B rasax.

B xxunkoctax.

B tBepabIxX Tenax.

IIpoGe:xxaB mo B3/1eTHOM Mos10ce paccTtosiHue B 1,1 kM, camosieT mpuodpest ckopocts 110
M/c. CunTasi IBU:KeHHE PABHOYCKOPEHHBIM, OllpeeuTe BpeMs pa3oera.

10 c.

30c.

20 c.

JIBU:KeHMe IBYX BeJIOCUIIEIUCTOB 3a1aH0 YypaBHeHusiMHu: X1 = 5t, x2=150-10t. Onpeneanre
BpeMs X BCTPEYH.

10c.

15¢

25c..

JIBH2KeHMe IBYX BeJIOCUIIEAUCTOB 3a1aH0 ypaBHeHusiMu: x1 = 5t, x2=150-10t. Onpenenure
KOOPAUHATY MeCTA UX BCTPEYH.

45M OT HavaJsia JBMIYKEHUS MEPBOTO BEJIOCUIIEANCTA.

50M OT Hauana ABUKEHUS IEPBOTO BEJIOCUIICIUCTA.

15M OT Havana ABUKEHUS MIEPBOTO BEJIOCHUIICINCTA.

Kak u3MeHHTCSl HIEHTPOCTPEMHUTEIbHOE YCKOPEHHe TeJIa, eCJIM OHO CTAHET IBUTaThCs 10
OKPY>KHOCTH B/IBO€ 00JIBILIET0 PaJNyca ¢ TOii ke CKOPOCThI0?

YBenuuutcs B 4 pasa.

YMenbmutes B 2 pasa.

YBenuuutcs B 2 pasa.

IIpousBoaHas OT MMIY/IbCA TeJIA 10 BpEMEHH PAaBHA FeOMETPUYECKOi CyMMe BCex CHJI,
JAeCTBYIOIINX HA JaHHOE Tes10. ITO GopMyJIMPOBKA

3aKOHA COXpPAHEHUsI HMITYJIbCA.

IlepBoro 3axona HeroToHa.

Broporo 3akona HeroTona.

JIBUsKeHHMe MATEPHATLHOM TOUYKH ONUCHIBAETCS ypaBHeHneM x=5-8t+4t%, Onpenennre ee
HMIIYJIBC Yepe3 2¢, IPUHAB ee Maccy paBHOM 2 Kr.

16xT M/c.

10kr m/c.

0 kr m/c.

JlJIs KaKkuX TeJl cipaBelyIuB 3aKOH BceMuUpHOro Tarorenus:

Jnst Bcex Ted.

Jnst Ten, pazMepbl KOTOPBIX 3HAYUTEIIBHO MEHBILIE PACCTOSHUS MEXKIY HUMH.
TOJIBKO 1715 TUTAHET COJTHEYHON CUCTEMBI.
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CyuiecTBYIOT JIM Pa3IHYUA MeKAY NOHATUSIMHU «MHEPTHASD> H «TPABUTALMOHHASD> MacChl?
Her.

CyIIecTBYIOT: TPaBUTAIMOHHAS. MAaCcCa OMPEEsSeT CIIOCOOHOCTh Tea MPUTATUBATHCS K IPYTUM
TeIaM, paboTaeT B 3aKOHEe BCeMUpHOTro TATOTEHUs, a MHEPTHAS OINpPEACIieT MEpy HHTEPTHOCTH
Tela, SIBIISIETCS UCTOYHUKOM 00BEKTA TATOTEHHUS.

HNuepTHas Macca «paboTaeT» TONBKO B HHEPITUAIBHBIX CUCTEMAX OTCUYETA, a TPABUTAIMOHHAS -
BE3JIC.

Cuiia rpaBUTAllHOHHOT0 B3aUMO/IeCTBUS MKy TeJlaMH MaccaMu 1o 1 Kr kaxkaoe Ha
paccrosinum R paBna F. Uemy OyaeT paBHa cujia r(PaBUTALIMOHHOTO B3aUMO/1eliCTBUSA
Me:KIy TeJIaMH MaccaMM 2 KT M 1Kr, HAaXOASIUMUCS HA TOM 3Ke paccTosiHuM R apyr ot
apyra?

1F.

4F.

2 F.

Kakast u3 BeJJMYMH MOKeT ObITh IPUHATA 32 XaPaKTEePUCTUKY YIIPYIUX CBOICTB Tea?
AOCOIOTHOE YIITMHEHUE.

OTHOCUTENBHOE YAJIUHEHHE.
MexaHn4eckoe HanpsHKEHUE.

Crep:xenb Maccoii B 1 Kr u AJuHoi 1M nepeBeiv U3 rOPU30OHTAIBHOIO MOJI0KEHHUS B
BePTHKAJIBbHOE MoJI0:keHue. [Tpou3omsio i u3mMeHeHne ero NOTeHUAJIbHOM YIHEPTrun?
Her.

IToreHManbHast SHEPrUs yBEIUYUIACS.

IToreHManbHas 3HEPrusi YMEHbIINIIACH.

JIBHaKeHUe, MPU KOTOPOM Ka)K1asi TOUKA Tesla IBHKeTCs1 Bce BpeMs B 0JHO# NJIOCKOCTH,
npuYeM Bce MJIOCKOCTH, B KOTOPBIX MPOUCXOISAT ABUKEHUS TOUYEK Tesia, NapajieJbHbI
MeKI1y c000i Ha3bIBACTCS

BpaHIaTeJ'II)HI)IM JABUMXKCHUEM.

[TocTynaTenbHBIM ABHKEHHEM.

HJ'IOCKOHapaJ'IJ'IeJ'IBHBIM JABUXCHUEM.

MOMeHT l/ll—lepll]/l]/l ummn)]pa MaCCOﬁ mmna pa[[I/IyCOM R OTHOCHUTEJIBHO 0CH, HpOXO}IﬂIlIeﬁ
Yyepe3 IEHTP MacCC, paBeH

mRZ.

2 mR?

mR?/2.

KaKOC N3 HpHBeZ]eHHLIX HHIXKE paBeHCTB Bblpa)KaeT OCHOBHOﬁ 3aKOH JMHAMUKH
BpamaTeanoro ABUKCHUSA
M = I(dw/dt).
M=dN/dt.
M = I(d20/dt).
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Jannas ¢popmyaupoBka «IIpu yctTaHoBUBIIEMCS ABHKEHHH MI€ATbHOM KMIKOCTH CyMMa
yAeJbHOM YHEePTrUum JaBJIeHHUS, y/1eJbHOI KHHETUYeCKO U MOTeHINAIbHO SHEePIruun
SIBJISIETCS] BEJIMYUHOI MOCTOSIHHOM HA JII000M MONEepPeYHOM CeYeHHHU MOTOKA,
BbIPaKaIoIIasi 3aKOH COXPaHeHHs YHEPTUM MPeACTaABIsIET

YpaBHEeHME HEPA3PBIBHOCTH CTPYH.

VYpaBuenue bepnyuiu.

VYpasuenue [lyaseiis.

OT KaKHX NapaMeTPOB 3aBUCHT BbICOTA MOIbEMA KHIKOCTH M0 KAMWLISAPY B cJIy4yae
CMAYHMBaHMHS €10 €r0 CTEHOK?

OHna npsMo NponopIHOHaTbHA KPUBOMY YTy, KOG ()UIIMEHTY MOBEPXHOCTHOTO HATSKEHUS,
YKUJKOCTH, €€ INIOTHOCTH U 00paTHO MPONOPITMOHATIbHA PAINyCy KalIIspa Ha TUIOTHOCTb.

OHna npsMo NponopIHOHaIbHA PAANYCY KaIIsApa Ha TUIOTHOCTh KHUJIKOCTH U 0OpaTHO
MIPOIOPIIMOHAIIEHA TIPOU3BEICHIIO KO3 PUITMCHTa TOBEPXHOCTHOTO HATSHKEHHS HAa KPaeBOi
yroJL.

OHa npsMo MPOTIOPIIMOHATBHA MPOU3BEACHUIO KOd(D(PHUIIMEHTA €€ ITOBEPXHOCTHOTO HATSHKCHHUS
Ha KpaeBoi yroj 1 00paTHO MPONOPIIMOHATBHA TPOU3BEICHUIO TUIOTHOCTH YKHIKOCTH Ha Painyc
Karmusipa.

IIpu npoBepke 0OCHOBHOI0 YPABHEHUSsI TUHAMHUKH BPalIaTeIbHOI0 ABUKeHHs (MepPBbIii
cay4Yaii IpoBepKH) MOMEHT HHEPIUH J0/KEeH ObLT 0CTABATHCS MOCTOSIHHBIM, MEHATHCS
AOJKHBI MOMEHTHI cuJl. Kak 310 peaiu3oBaHo ObL10 HA MpPaKkTHKe?

HamarbsiBaHHEM HUThH Ha HIKUB OOJIBIIIOIO M MAJIOTO pajinyca.

[Tepemernas 4 rpy3a BAOJb CTEPHKHS.

OcTaBisist Tpy3bl HEMOABUKHBIMU, HAMATHIBAIOT HUTh HA IIIKUB OOJBIIIOTO ¥ MaJOTO PaIHyCOB.

ITo rpa¢uky, npuBeeHHOM HA PUCYHKE, ONPee/uTe AMILIUTYAY, IEPHO] U YACTOTY
KoJIe0aHud:

0.1mM; 0,4 ¢;5¢t.
0,1m; 0,2¢c; 5ct.
20cm; 0,2¢; 10 ¢t

JlaBjieHHe H1eaJIbHOIO0 ra3a yBeJHYHJI0Ch B 2 pa3a, a ero TeMIneparypa yMeHbIIWJIACh B 4
pa3a. Kak u3MeHwICs1 IpH 3TOM 00beM raza?

Ocrazncst Heu3MEHHBIM.
YMenbuics B 8 pas.

VYBenuuuicsa BABOE.

Kakomy npoueccy coorBercTByeT y4acTok 1-2 rpaduxa?
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H3oTepMuueckomy.
N3obapuueckomy.
N3oxopHOMY.

Kakomy npouneccy cooTBeTcTBYeT Y4acTOK 2-3 rpaduka?

P

N3orepmuyeckomy.
N3obapuieckomy.
H3oxopHOMY.

Kakxomy npoueccy coorBercTByeT yuacTtok 3-4 rpaguxa?
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H3oTepMuueckomy.
N3obapuueckomy.
N3oxopHOMY.

YTo npouCXOaUT € M30TEPMOIl HAEATBHOIO ra3a B ocsix P,V npu yBesinueHnu a6CoIIOTHOM
TemIneparypsbi?

N3meHeHunl He TPOUCXOUT.

N3otepma mpubimkaercs K Hauaay KOOpIAUHAT.

N3otepMma oToaBUTaeTCsl OT Havajga KOOPAUHAT.

ITepeBenure t=270C B Temneparypy no mxkaJe KeabBuna:
1270K.
3000K.
1000K.

IMouemy BHyTpeHHee TPeHHE OTHOCUTCS K SIBJIEHUSIM MepeHoca?

OcymiecTBIiIsieTcs: IEPEHOC MACCHI.

Bonee OpicTphle crion Bo3ayXa MepeatoT YHEPTHI0 001ee MEVIEHHBIM CIIOSIM.
OcymiecTBisieTcs Tiepeiada UMITyJIbca OT 0oJiee «OBICTPBIX» CIIOEB Ta3a 00Jee «MEITIEHHBIM).

OT KaKkuX TEPMOANHAMUYECKHX APAMETPOB 3aBUCUT KOI(PPUUHMEHT BA3KOCTH ra3oB?
TonbKO OT TEMIEpaTypHl.

Tonbko OT maBIEHUS.

Ot gaBieHus U TEMIEPATYPHI.

Yem onpenesisieTcsi BHYyTPEHHAS JHEPrus Tejaa?

CyMMOl KMHETHYECKOM 3HEPIUU TEIUIOBOIO JIBHYKEHHUS YaCTHUIL

BemectBa 1 NOTEHIHAIIBHOM YHEPTUEN UX B3aUMOIECHCTBUS.

CyMMO# KMHETUYECKOM YHEPTUH TEIIIOBOTO JBHKEHUS YACTHUIL 3TOTO Tea.
IToTeHManbHOM SHEPIUEN YaCTHIL, U3 KOTOPBIX OHO COCTOMT.
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2. TecTsl KO BTOPOIl pyOeXHOI aTTecTaliu Mo JqucuuIuimne “dusnka’”.

Yto Ha3bIBAETCS YJIEKTPOAMHAMUKOI ?

DNeKTpoANHAMUKA- 3TO HayKa, H3Yy4alollas MEXaHUIECKOe IBH)KEHHE TeJl.
DJIeKTpOoAMHAMUKA- 3TO HayKa O CBOMCTBAX U 3aKOHOMEPHOCTSIX MOBEICHHS 0CO00T0 BHIA
MaTepuH - 3JEKTPOMArHUTHOTO TI0JIS, OCYIECTBIISIONIETO B3aUMOICHCTBUE MEXTY
SJICKTPHUYCCKU 3aPAKCHHBIMUA TCJIAMU.

DNeKTpoANHAMUKA - 3TO HayKa O TEIUIOBBIX U30IPOIIECCax, KOTOpas HEe YYUTHIBACT
MOJICKYJIIPHOE CTPOCHHE TEl.

Yro Ha3bIBAETCS YJIEKTPOCTATHKOM ?

Paznen snexTpoauHaMUKH, TOCBAICHHBIA H3YUYEHUIO JBUKYIIUXCS JIEKTPUUECKUX 3aPSI0B.
Paznen snexTpoaMHAMUKHU, TTOCBAIEHHBIN H3YYSHHUIO TTOKOSIIINXCS 3apsiI0B.
DNeKTpOCTaTHUKa — 3TO HayKa, U3yvarolias OBeJeHHEe HEUTPOHOB.

Yro Ha3bIBAETCS JIEKTPHYCCKUM 3aPSAA0OM?

DIIEKTPUUECKHI 3apsijl ONPEACNIICT UHTEHCUBHOCTD YJIEKTPOMArHUTHBIX B3aMMOICHCTBHIA.
DIIEKTPUUYECKUI 3apsij ONpeAeIiieT UHTEHCUBHOCTh IPaBUTALIMOHHBIX B3aUMOICHCTBUI.
DIIEKTPUUYECKHH 3apsil HE ONPEIeIsieT He AIEKTPOMArHUTHOE, HE TPAaBUTALIMOHHOE
B3aUMO/ICHCTBHE.

Yto Ha3bIBaETCH TOYECUYHBIM JIEKTPUUECKUM 3apsiiom?

ToueuHbIM 3apsiIOM Ha3bIBAECTCA 3aPSIKEHHOE TEJI0, pa3MepaMH KOTOPOT0 HEJlb3sl peHedpedb 110
CPaBHEHHUIO C PACCTOSIHUSMHU OT 3TOTO TeJa A0 APYTUX 3apsHKEHHBIX TEIl.

TodeuHbIM 3aps0M Ha3bIBAETCS 3apPSHKEHHOE TEJO, pa3MepaMu KOTOPOTO MOXHO MpeHeOpeyb
10 CPaBHEHUIO C PACCTOSHUSIMU OT 3TOTO TeNA 0 IPYTUX 3aPSKEHHBIX TEN.

ToueuHbIM 3apsiIoM Ha3bIBAETCA 3apSKEHHOE TEJIO JIFOOBIX Pa3MEpPOB.

(DOpMy.na 33KOHa Ky.nona, Korjaga B3aHMOHeﬁCTBymmHe 3apﬂllbl HaxXxoadATCHa B cpeue C
Ill/l3J'IEKTpI/I‘leCKOﬁ l'lpOHI/II[aEMOCTB]O.
mlmZ
r 2
21,1,
r
1 0,0,

Are, rle

F=y

F=k

Hanpsmce}mocn, IJTEKTPOCTATHYECCKOI'O IOJIA B nannoﬁ TOYKe.
E=qF

E =

o | Ty
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Enununa usmMepeHusi HanpsizkeHHOCTH JIeKTpocTaTudeckoro mojsi B CU:
[E]: Ke M

[E]= B/ m
[E]= {1l M

Hal’lpﬂ)l(eHHOCTb moJist, CO31aBa€cMOro TOY€4YHbIM 3apAA0OM.

— — —

E=E, -E,-....E, :

YT10 TaKkoe JUHUA HANPAKCHHOCTH IJICKTPOCTATHYICCKOI0 noja?
Boo6pa>1<aeMa;1 JIUHUA, KaCaTCJIbHasA K KOTOpOfI B KaXXJIOM TOYKE COBIIAHAET C HaIllpaBJICHUEM

BEKTOpPa HANPSHKECHHOCTH oSt E .
Boo6paxaemas TuHUS, BEKTOP HANPSHKEHHOCTH K KOTOPOW NEPIEHIUKYJISPEH.
BooOpaxxaemas TuHUS, KOTOpas HE UMEET HU Havajia, HU KOHIA.

ITorenuuaa JIEKTPOCTATHICCKOI'O IMOJISA.

Eannnna nusmepenns noresuuana s CH.
o= Mooy (x)
[p]=Kynon (1)
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[¢] =Bonsr (B)

ITorenuuana moJis, Co3gaBacMoro cucremoii N 3apsAa0B.

_ 1 g
Y7 Are, 1

1 ef
7 4re, Z r

¢:kzqiri

JKBHIIOTEHIHAJIbHAS MIOBEPXHOCTh.

910 BooOpaxaemasi IOBEPXHOCTb, BCE TOUKH KOTOPOI UMEIOT OJIMHAKOBBIN MOTEHIUAIL.
3T0 MOBEPXHOCTh HEOJAMHAKOBOI'O OTEHIIMAIA

210 roppupoBaHHAs TOBEPXHOCTb.

DJIeKTPUYECKUH TUI0JIb.

OTa cucTteMa U3 ABYyX OJIMHAKOBBIX 110 BEJIMYMHE MACC, PACIIOJIOKEHHBIX Ha HEKOTOPOM
paccTosTHUU APYT OT ApyTa.

OTa cucteMa JBYX OAMHAKOBBIX 110 BEIMYMHE PA3HOMMEHHBIX TOYEUYHBIX 3apsAI0B +( 1 —(,
paccTosiHue MeXAy KOTOPHIMU 3HAYUTEIIbHO MEHBIIIE PACCTOSHUS JI0 TE€X TOUEK, B KOTOPBIX
ONpENIENAETCS M0JIE CUCTEMBI.

DTa cucTeMa JBYX Pa3HBIX MO BEIIMYMHE 3apAJI0B, HAXOSMIINXCS HA HEKOTOPOM PaCcCTOSTHUU
JpyT OT Jpyra.

DJleKTpUYeCKasi eMKOCTb.

Oto BenuuuHa, onpenensemas popmynoit: C=(q- @
. C = ®
Oto BennumnHa, onpenensemas popmynoi: L =—
q
DT0 Benu4mnHa, onpezaensemas popmymoit: C = q
@

Cuna (BeJJMYMHA) TOKA.
Cuna Toka paBHa POU3BECHHUIO MacChl Tejla Ha YyCKOPEHHUE.

dq
Cwuuta TOKa - 3TO BelMYHMHA, onpenesseMas Gopmyoit: | = m
Cuna Toka - 3T0 BeJIMUYUHA, onpeenseMas GopMyIioi: | =q-t

3axon OMa U1 y4acTKAa ey He COAepKalero uCTOYHUK TOKA.
|=U-R
U
| =—
R

53



| = R

)

3akon OMa U1 3aMKHYTOI0 KOHTYpa.
Il =&(R+r)

(R+r)

15
g

"= Re)

JyleKTpOABMIKYIIas cuiaa (3.4.C.) €
3710 paboTa CTOPOHHHUX CHJI, KOTOPYIO OHU COBEPLIAIOT HA/I MEPEMEIAIOIIMMUCS 110 eTH

Ccr

3apsiiaMu: € =

A

D10 paboTa KyJIOHOBCKUX CHJI HAJl 3aPSAIAMM: € = —

Oro BhIpakenue € = Ay +(

IlepBoe npasuiio Kupxroga.
AnrebGpanyeckasi CcyMMa TOKOB, CXOJIALIUXCA B y37€, paBHa HYJIO: Z 1, =0
i
Anrebpanueckas cyMMa TOKOB, CXOJIIIIMXCS B y3J1€, HE PaBHA HYJIO: Z I, =0
i
Anrebpanueckas cyMMa TOKOB, BXOSIIUX B y3ell TOKOB Bceria 00JIble HCXOASIINX U3 Y371
TOKOB.

Bropoe npasuiio Kupxroga.

2R =25
Zk:IkRk ;tzl_:gi
Zk:IkRk >2‘9i

PadoTa mocTosIHHOIO TOKA.

A=—-t
U
A=1-R-t
A=U-R-t
MolHOCTh MOCTOSIHHOI'O TOKA.
P=U-R
P=U-I

54



P=1%.R

3akon xoy.as - Jlenna.

Q=U-R-t
Q=024-12-R-t
Q=2 1
3akon buo-Casapa - Jlaniaca.
dB:yol[dr, F]
4oy’
45 = ! .l -F
4ar®
dB = Hy 'dr[l 'F]
4ar®

3axkoH AMmnepa B BeKTOpHOH dopme.
dF = dl - B]p
1|ar -8
g
MarnuTHasi NPOHNUIIAEMOCTH BelllecTBA.
p=1-y
p=1+y
:@+ZY

3akon 3HeKTp0MaFHI/ITHOI7[ HHAYKIUHA Qapaueﬂ.

_do
e
do
SI_-E
gi= d@-dt

O0benuHeHHbIN 3aK0H Dapages LIS JJICKTPOIH3A.

m—1 I\/ll'[

_N|

-1

M-Z

m =

T+~ '|'||



1%t

T~
N|Z

MOIIIHOCTI) NMEPEMECHHOI'0 TOKA.
P=U?.1-cosg
P=I-R-sing

P=U, I, cosp

CoOcTBeHHAs1 4ACTOTA K0J1€0aTeJIbHOI0 KOHTYpA.

@, =vJLC

3aKoH OTpa’keHHs CBeTAa.

VYron nageHus CBETOBOTIO JIy4a PaBeH yIUly €ro OTpaKeHUs.

Jlyd nmapgaromuii v 1yd OTpa)XEHHBIM HE JIEXKAT B OJHOM IVIOCKOCTH, IIPUYEM YI'OJI OTPAKEHHUS
Oosble yria najaeHus.

JIy4 magaromuid, 1y4 OTpa)KEHHBIN U MEPIIEHIUKYIIAP K OTPaXKaroLIEl IOBEPXHOCTH JIEXKAT B
OJIHOM IJIOCKOCTH, IPUYEM YT OJI TaJI€HUS PABEH YIIIy OTPaKEHHUS

3akoH npeJiOMJIeHUS CBeTA.
Sini
— = n
Sinr
Sini- Sinr =n
Sini = Sinr
Jucnepcus cera.
n=Ff(o)

N (o)
n=const

KorepenTHble cBeTOBbIC BOJIHBI.

Bonnbl, nMeroniie BCeBO3MOKHbBIE YaCTOTHI KOJICOaHHiA.

BounHbl, HE 0AMHAKOBOW YaCTOTHI M HE MTOCTOSIHHOM pa3HOCTHIO (a3.

Bonnbl, 0jMHaKOBON 4acTOTHI, pa3HOCTH (a3 KOTOPBIX OCTAETCS BCE BPEeMs TOCTOSIHHOM.

YcaoBue uHTEepdepeHUMOHHOI0 MAKCUMYMA.
A=t(m-1) 4, (m=0,1,2,...)
A=tmA, (m=0,1,2,...)

A==M (A2 (m=0,12,...)
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YciaoBue unTepepeHIMOHHON0 MUHUMYMA.
A=£2m-1) 4, (m=0,1,2,...)
A=£2mA, (m=0,1,2,...)

A
A=+(2m+1) ?O (m=0,1,2,...)

JAudpakumsi CBeTOBBIX BOJIH.

OTO sIBIEHNE NPSIMOJIMHENHOIO PACIIPOCTPAHEHUSI CBETOBBIX BOJIH B HEOJJTHOPO/IHOM Cpee.
OTO SBJIEHUE MTOJIHOTO OTPAKEHUSI CBETOBBIX BOJIH OT KPA€B OTBEPCTUI MIIM MAJIBIX
IIPENSATCTBUM.

OTO sIBJIEHHE OTUOAHMS CBETOBBIX KPaeB OTBEPCTHI MM MaJIbIX MPETATCTBUM.

B kakoMm cay4yae nu¢paxuusi BOJIH 3aMeTHee?

Judpakuus BOJIH TEM 3aMeTHee, 4YeM OOJIblIe JUIMHA BOJIHBI M YEM MEHbILIE pa3Mepbl
HpensITCTBUM (11€JIei) 10 CPaBHEHUIO C ITTMHOW BOJIHBI.

CooTHolIeHHe ATIMHBI BOJIHBI U Pa3MepOB MPENATCTBUM (111esIei) He BIUsET Ha SIBJICHUE
T paKIUy.

Judpakius BOJIH TEM 3aMETHEe, YeM MEHbIIE [UIMHA BOJIHBI M YeM 00JIblle pa3Mepsl
HPEnsITCTBUMN (11€JIei) 10 CPaBHEHUIO C ITTMHON BOJIHBI.

JuppakuroHHas pelierka.

JudpakimonHas peeTka- 3T0 ONTHYECKOe YCTPOKUCTBO, 3€PKAIbHO OTPaXKAIOIIEe CBET.
Hudpakimonnas penieTka- 3To ONTUYECKOE YCTPOMCTBO, MpeCTaBIstoIIee cOO0H
COBOKYIHOCTb OOJIBILIOTO YHCIIA MapalIeNIbHBIX, 0OBIYHO PABHOOTCTOSALIMX JIPYT OT Jpyra
IIeJIEN.

JudpakimonHas pelieTka- 3T0 IBOSKO BBIMYKJIas JIMH3A.

Yro Takoe nazep?

Jlazep- 9TO UCTOYHUK HE KOTEPEHTHOTO M3ITyUeHHUS.

Jlazep- 3TO reHepaTop BhIHYKICHHOTO KOT€PEHTHOTO U3ITyUYEeHUs
Jlazep- 3TO UCTOUHHK CaMOIPOU3BOIBHOTO H3TyYECHHUSI.

Buemnnii porosrdexr. YpaBHenune JiiHIITelHA.

mv 2

hv=A-

mv 2

hv=A+

hv=A+ mgh

TouyeuHbIii HCTOYHUK CBETA — 3TO:

HcTouHMK 1a3epHOT0 U3IyYEHUs.

Hcrounuk, pa3Mepsl KOTOPOTO MaJIbl IO CPAaBHEHHIO C PACCTOSIHUEM JI0 MECTa HaOJIIOICHHS.
M cToyHUK, KOTOPBIN MOCBUIAET CBETOBOM ITOTOK PABHOMEPHO BO BCEX HAIIPABIICHUSX.
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CgeToBO# JIy4 — 3TO:

['eomeTpuueckast TMHUSA, IEPICHINKYJIIPHAS K BOITHOBOMY (DPOHTY H IMOKA3bIBAIOIIAs
HaIPaBJICHUE PACIIPOCTPAHEHUS BOJIHOBOTO BO3MYLICHMSL.

Jlunus, KacaTenbHas K BOJTHOBOMY ()POHTY pacHpOCTPAHSIONICHCS CBETOBOM BOJIHBI.
Cy1ecTByrouuii B 00beMe CBETOBOIO U3IYUYEHHUs Y3KHUI Ty4OK CBETA.

AOCOJIIOTHBIN MOKAa3aTeJ b MPeJOMJIEHHSI ONITHYECKOH Cpelbl MOKA3bIBAET:

Bo ckomnbpKo pa3 yrosi najieHusi CBETOBOIO JIyda O0JIbIIe yria MpeJoMICHHUS.

Bo ckonbko pa3 CKOpOCTh pacpoCTpaHEHHS CBETa B JaHHOW CpeJie MEHbILIE CKOPOCTH
pacrpocTpaHEHUs CBETa B BO31YX€ UJIA B BaKyyMe.

Bo ckonbko pa3 cuHyc yriia najeHusi CBETOBOTI'O Jydya MEHbBIIIE CUHYCA yTIila PEIOMIICHHUS.

H3o006paskenne B JIOCKOM 3epKaJie.
JeiicTBUTENnbHOE, MPSIMOE U YMEHBIICHHOE.
Muumoe, 00paTHOE U TEX KE pa3MEPOB.
MHuumoe, npsiMoe 1 TeX K€ pa3MepoB.

B nyne Buaum u3odpaxkenue od0beKra:
JeiicTBuTensHoE, 00paTHOE, YBEITHYCHHOE.
JlelicTBUTENIbHOE, IPSIMOE U TEX JKE Pa3MEPOB.
MuumMoe, npsiMoe, YBEITMYECHHOE.

B mukpockone nzodpaxenusi 00beKTa:
MHuumoe, oOpaTHOE U YBEIHUEHHOE.
JlelicTBUTENBHOE, MPAMOE U YMEHBIIEHHOE.
MHumoe, npsMoe, yBEIUYEHHOE.

H3oTonnl — 310!
DJIeMEHTAPHBIE YaCTHUIIBIL.

ITonoxuteapHO 3apAKCHHBIC ATOMBI.

ATOMEI OJHOI'O M TOI'0 K€ XUMHUYCCKOI'O 3JICMCHTA, OTIIMYAaOIIUECa YHUCIOM HeﬁTpOHOB B AOp€.

OHGHOLIHI)IG cpeacrBa, pCKOMCHAYCMBIC JIS1 BKJIIOUCHUA B (i)OHI[ OLCHOYHBIX CPCACTB

AJIs1 TIPOBEACHU A HUTOTOBOM FOCY)I&pCTBGHHOfI aTTCCTalluu.

TecTrl B nporpaMme KOMIBIOTEPHOI'O TECTUPOBAHU A

OI[eHI/IBaHI/Ie O0TBETA CTYACHTA HA 3a4YeTe

Xapakmepucmuka omeema oannwl
JlaH TIONHBIN, pa3BEpHYTHIM OTBET Ha IIOCTABJICHHBIA BOIPOC, 26-30
MOKa3aHa COBOKYNHOCTh OCO3HAaHHBIX 3HaHUM 00 o0OBeKTe,
MIPOSIBJISIONIASCS B CBOOOJHOM ONEPUPOBAHUU MOHITHIMH, YMEHUU
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BBIJICTIUTh CYIIECTBEHHBIE W HECYIIECTBEHHBIC €r0 IPH3HAKH,
IIPUYMHHO-CJIEICTBEHHbIE CBSI3HU. 3naHue 00 o0BeKTe
JIEMOHCTpPUpYyeTCsl Ha (oHE MOHMMAHUS €ro B CHCTEME ITaHHON
HAayKH U MEXIUCIMIUTMHAPHBIX cBszed. OTBeT (hopmynupyercs B
TEpMHUHAX HAayKH, W3JI0)KEH TPAMOTHBIM S3BIKOM, JIOTHYEH,
JI0Ka3aTeJIeH, IEMOHCTPUPYET aBTOPCKYIO MO3UIHIO CTYACHTA.

JlaH mOJIHBIA, pa3BEpHYTHIMH OTBET HA TMOCTAaBJICHHBIA BOIPOC,
MOKa3aHa COBOKYIHOCTh OCO3HAaHHBIX 3HAaHUK 00 0oOBEKTe,
JI0Ka3aTEeNIbHO PACKPBITHI OCHOBHBIC IOJIOKEHUS TEMBI, B OTBETE
MIPOCIICKUBACTCSA YyeTKas CTPYKTYpa, JIOTUYECKas
MOCIIE0BATEIbHOCTh, OTPAKAOWIAsi CYHIHOCTh PAaCKPHIBAEMBIX
MOHSATUHN, TEOPUH, sIBJIICHUN. 3HAaHUE 00 OOBEKTE JAEMOHCTPUPYETCS
Ha (QoHE TOHMMaHus €ro B CHUCTeME JaHHOW HayKH U
MEXKIUCIUIUTMHAPHBIX CBsizeil. OTBET W3J0XKEH JUTEpaTypHbIM
S3BIKOM B TepMHUHAX Hayku. MoryT ObITh IOMYIICHBI HEIOYETHl B
oTpeeTICHUN MOHSTHH, WCIIPaBJICHHBIC CTYJACHTOM
CaMOCTOSITEIILHO B MPOIIECCE OTBETA.

21-25

JlaH TIOJNHBIN, pPa3BEpHYTHIM OTBET Ha IIOCTABJIICHHBIA BOIPOC,
II0OKAa3aHO YMEHHE BBIICIUTh CYLIECTBECHHBIE M HECYLICCTBEHHBIE
MPU3HAKHA, PUUYMHHO-CIEICTBEHHblE  CBsi3u. OTBET  4YETKO
CTPYKTYpUPOBaH, JOTMYEH, U3JIOKEH B TEPMHMHAX Hayku. OnHaKo
JOMYIICHBl ~ HE3HAYUTEIbHBIE  OMMOKKM  WJIM  HEJOYETHI,
WCIIPABJICHHBIE CTYJEHTOM C IOMOILBIO «HABOJSAIIKX» BOIPOCOB
IIPENogaBaTes.

16-20

JlaH TOJIHBINA, HO HEJOCTATOYHO IIOCJIEOBATEIbHBI OTBET Ha
IIOCTABJIEHHBIM BOINPOC, HO IIPU 3TOM IOKa3aHO YMEHUE BbIACIUTH
CYLIECTBEHHbIE W HECYLIECTBEHHbIE MPU3HAKU M MPUYUHHO-
ClIeACTBEHHBIE CBA3UM. OTBET JIOTMYEH M M3JI0KEH B TEPMUHAX
Hayku. Moryt ObITh JOmymieHbl 1—2 omuOKH B ONpEeNesIeHUun
OCHOBHBIX IOHSTHM, KOTOpBIE CTYACHT 3aTPyAHSETCS HCIPaBUTh
CaMOCTOSITEIJILHO.

11-15

JlaH HEAOCTAaTOYHO MOJHBIA M HEJOCTATOYHO PA3BEPHYTHIH OTBET.
Jloruka M MOCIEAOBATEIBHOCTh H3JI0XKEHHUS HMMEIOT HapylIeHUs.
JlonyuieHsl OWMOKM B PACKPBITUM TOHATHHA, yHOTpeOIeHUU
TepMUHOB. CTyleHT He CcrnocoOeH CaMOCTOSITENIbHO BBIICIUTD
CYLIECTBEHHBIE W HECYLIECTBEHHbBIE MPU3HAKK M IPUYUHHO-
cineacTBeHHble  CBsI3U.  CTyA€HT MOXET KOHKPETHU3HpOBATh
0000IIeHHbIE 3HAHMS, JOKa3aB Ha INpUMEpax WX OCHOBHBIE
MOJIOKEHHUS TOJBKO C TOMOIIBIO TpernojaBarens. PedeBoe
oopmieHne TpedyeT NonpaBoK, KOPPEKIHH.

6-10

JlaH HENOJIHBII OTBET, JIOTMKA M IOCJIEA0BATEIBHOCTD U3JI0KECHUS
UMEIOT CYILIECTBEHHbIE HapylleHus. JlomymieHsl rpyOble OmMOKH
IIPU  ONPEJECICHUN CYIIHOCTH PACKPBIBAEMBIX MOHITHH, TEOPHH,
SIBJICHUH, BCJIEICTBUE HEIIOHUMAHUS CTYJEHTOM HUX CYIIECTBEHHBIX
Y HECYLIECTBEHHBIX NPU3HAKOB M CBs3el. B oTBETE OTCYTCTBYIOT
BBIBOJBL. ~ YMEHHME  pAaCKpPbITh  KOHKDETHbIE  IPOSBJICHUS

3-5
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0000IIICHHBIX 3HAHUK HE TMOKa3aHO. PedyeBoe odopmiieHne Tpedyer
MOTPaBOK, KOPPEKIIUH.

JlaH HEMOJHBIM OTBET, MPEACTABISIONIUNA CO0OM pa3po3HEHHBIC
3HaHUSA TI0 TEME BOMNpPOCa C CYIICCTBCHHBIMH OMIMOKaMH B
onpezaeneHusix. llpucyrcTByloT (QparMeHTapHOCTb, HEJTOTUYHOCTH
u3noxeHust. CTyJJeHT He OCO3HAET CBs3b JAHHOTO MOHSTHS, TEOPHUH,
SBJIGHUST C JPYrMMH OOBEKTaMU JUCHUIUIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKpETH3allUsl M JOKA3aTeIbHOCTh H3JIOXKEHUs. Peub
HerpamMoTHas. JIOMOJNHUTENbHBIE UM YTOUHSAIOIIME  BOMPOCHI
MpenojaBaTesis He MPUBOAAT K KOPPEKIIMH OTBETa CTYJIEHTa HE
TOJIbKO Ha TIOCTaBIEHHBIA BOIPOC, HO W Ha JIpyrHe BOMPOCHI
JCIUTITUHBL.

1-2

He ITOJIYYCHBI OTBCTLI I10 0a30BBIM BOIIpoCaM JHUCHUILINHLI.

Iloka3arenn u KPUTEPHUH OLICHUBAHUA KOMIIETEHIIUIA HA PA3JINIHBIX
ITAmax UX (l)OpMI/IpOBaHI/ISI, OIINCaHMUC IIKAJ ONCHUBAaHUA

«BbIcOKHH
YPOBeHb»(86-
100 6an10B)

Kommerenun
c(OpMHUPOBAHBI.

3HaHus TBEpAbIC,
apryMeHTUPOBaH
HEIE,
BCECTOPOHHHUE.
YMeHHs yCrenHo
MIPUMEHSIOTCS K
PELIEHHIO KaK
THIIOBBIX, TaK U
HECTaHJaPTHBIX
TBOPYECKUX
3aJIaHHi.
JleMoHCTpUpYETC
s1 BEICOKHH
YPOBEHD
CaMOCTOSITEIILHOC
TH, BEICOKAs
aJJalITUBHOCTD
MPaKTUYECKOTrO
HaBBIKa

YpoBeHb C(hOPMUPOBAHHOCTH KOMIIETEHUMIA
«MuHuma «MuHUMAaJIbH «Cpennni
JbHBbIH YpoBeHb | blii ypoBeHb»(50-70 | ypoBenb»(71-85
He JOCTUTHYT» 0a/1J10B) 0aJ1J10B)
(MeHnee 50 Komnerenuun Komnereniumn
6a/1710B) c(OpMHUPOBAHBI. c(OpMHUPOBAHBI.
Komniereniuum He
cOpMHUPOBAHEL. CdopmupoBaHbl 6513013516 3HaHus OOIIMPHBIE,
CTPYKTYpbI 3HAaHHH. CHCTEMHBIE.
3HaHMs YMenust pparMeHTapHbl | YMEHHS HOCST
OTCYTCTBYIOT, U HOCSIT } pPEeNpPOAYKTUBHBIN
yYMEHUs M HaBbikH He | PETIPOAYKTHBHBIH XapaxTep,
Xapakrep. MPUMEHSIOTCS K
chopMupOBaHbI.
JleMoHCTpHpYeTCS PEIICHUIO TUTTOBBIX
HU3KHUH YPOBEHb 3a1aHU.
CaMOCTOSITEITbHOCTH JleMoHCTpHpYeTCS
MPAKTUYECKOTO HABBIKA. | JOCTATOYHBIH YPOBEHD
CaMOCTOSITEIbHOCTH
YCTOWUYHBOIO
MPAKTUIECKOTO
HaBbIKA.
Onucanue KpuTepueB OLICHUBAHUS
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OO0yJaromuiics
JIEMOHCTPHUPYET:
CyILIECTBEHHBIC
poOesIbl B 3HAHUAX
y4eOHOro
MaTepuaa;

JIOTTY CKaIOTCSI
NPUHIUIIHATbHBIC
OIIMOKY TIPH OTBETE
Ha OCHOBHBIC
BOIIPOCHI OmIIeTa,
OTCYTCTBYET 3HAHUE
Y IOHUMAaHHE
OCHOBHBIX ITOHSITHH
1 KaTeTOpHiL;
HENOHUMAaHHE
CYIIHOCTH
JIOMOJIHUTEIbHBIX
BOITPOCOB B paMKax
3aJaHuil OuiIeTa;

- OTCYTCTBUE
YMEHUS BBIIIOIHATH
MPaKTUYECKHE
3aJaHus,
MPEeAyCMOTPEHHBIE
IIPOrpamMmoit
IUCIHATUIHHEL

- OTCYTCTBUE
TOTOBHOCTH
(crocobGHOCTH) K
JTUCKYCCUHU U
HU3KYIO CTENEHb
KOHTaKTHOCTH.

OO0yyarommiics
JEMOHCTPUPYET:

- 3HAHUS
TEOPETUYECKOIO
MaTepuana,

- HEIOJIHbIE
OTBETHI HA OCHOBHBIE
BOIIPOCHI, OIIUOKH B
OTBETE, HEJIOCTATOYHOE
IIOHUMAaHUE CYLIHOCTU
M3JIaraéMbIX BOIIPOCOB;

- HEyBEPEHHbIE U
HETOYHBIE OTBETHI Ha
JIOTIOJIHUTEIIbHBIE
BOIIPOCHI;

- HEJIOCTaTOYHOE
BIIaJICHUE JTUTEPATYPOId,
PEKOMEHTOBAHHOM
MPOrpamMmMoit
JUCLUILINHBL,

- ymeHue 0e3
rpyObIX OIIKUOOK penarhb
MPaKTUYECKHE 3a/1aHuUs,
KOTOpBIE CIENYET
BBITIOJTHUTD.

OO0yuarommiics
JIEMOHCTPHPYET:

- 3HaHHE U
MMOHMMAHUE OCHOBHBIX
BOIPOCOB
KOHTPOJIHPYEMOTO
o0BbemMa MporpaMMHOTO
MaTepuana;

- TBEpAbIE
3HAHUS
TEOPETUIECKOTO
MarepHaa.

-CIIOCOOHOCTD
yCTaHABIINBATh U
OOBSICHSITh CBSI3b
IPAKTUKU ¥ TCOPHH,
BBISIBIISITH
IPOTUBOPECUHS,
poOJIEMBI U
TEH/ICHIINH PA3BUTHS;

- IpaBUJIbHBIC U
KOHKpETHBIE, Oe3
rpyObIX OMHUOOK,
OTBETHI HA
MOCTaBIICHHBIC
BOIIPOCHI;

- YMEHHE
peliaTh IpakTHYeCKue
3aJIaHusl, KOTOPBIE
CJIeTyeT BHITIOJTHUTH;

- BIIQJICHHC
OCHOBHOU
JIUTEPATYPOH,
PEKOMEHIOBAaHHOMU
IpOrpaMMOn
JUCIUTINHBL,

- HaJIM9He
COOCTBEHHOM
000CHOBaHHOM
MIO3UIUH TIO
00CyK1aeMbIM
BOIpOCaM.

Bo3moxHBI
HE3HAYUTEIbHBIC
OTOBOPKH U
HETOYHOCTH B
PACKPBITUH OTJEIBHBIX

OO6yuarommiics
JEMOHCTPHPYET:
riryooKue,
BCECTOPOHHHE U
apryMEeHTHPOBaH
HBIE 3HAHUS
MIPOrPaMMHOTO
MaTepuaa,

- IIOJIHOE
[MOHUMaHue
CYITHOCTH U
B3aMMOCBSI3HU
paccMaTpuBaeMbI
X MPOIIECCOB U
SIBIICHHI, TOUHOE
3HAHUE OCHOBHBIX
MIOHSATHH B
pamKax
00CyXK1aeMbIX
3aJIaHuM;
CIIOCOOHOCTH
YCTaHABJIUBATh U
OOBSICHATH CBS3b
MIPAKTUKU U
TEOpHH;
JIOTUYECKH
MOCIE0BATEIIbH
bIC,
COJIEp>KaTENbHEIE,
KOHKPETHBIC U
HCYEPIBIBAIOIINE
OTBETHI Ha BCE
3a7aHus Ouiera,
a TaKkKe
JIOTIOJTHUTEIbHEIC
BOIIPOCHI
IK3aMEHAaTOopa;

- YMCHHE
pemiath
MTPAKTUICCKHE
3a1aHus,
cBOOOHOE
HCIIOJBE30BAaHKE B
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MOJIOKEHUN BOITPOCOB OTBCTAaxX Ha
ousnera, IPUCYTCTBYET | BOTIPOCHI
HEYBCPCHHOCTDH B MaTc€puralioB
OTBETAxX Ha PECKOMCHAOBAHHO
M OCHOBHOU U
JIOIIOJIHUTEIILHOU
JINTEPATYPHI.
Ounenka Onenka Onenka Onenka
«HEYHO0BJIe | KyOBJIETBOPUTEJIbH | «<XOPOLIOY» / «OTJIHYIHOY /
TBOPHUTEJIbHO» 0» / «3aYTEeHO» «3aYTEHO» «3aYTEHO»
/He3a4TeHOo

BOIIPOCHI na 3auer
Ilo kypcy «(pu3ukar» Ajs CTyAeHTOB MeIHIMHCKOT0 GaKky/bTeTa.

Ilepeuyen» BONMPOCOB HA 3a4eT

1.®u3uka kak Hayka. Mecrto (U3MKM B cHCTEME HayK O IpHUpoJe. DKCIEPUMEHT U TEOpus B
¢usnueckux wuccrnepoBaHusx. Pusnmyeckue moxpenu. IlpoctpancTBo W Bpemsi Kak (OPMBI
CYILLIECTBOBaHMS MaTEPHUHU.

2. [lpeamer mexanuku. Kimaccuueckast 1 kBaHTOBasi MexaHuka. Kunemaruka, ee 1eb 1 3a/1auu.
Mexannueckoe naBvkeHHe. OTHOCUTENBHOCTH JBMKEHHUA. Teno orcuera. Cucrema OTcCUeTa.
OcHoBHbIE (U3NYECKHE MOJIEIIN B MEXaHUKE: MaTepralibHas TOUKa, aOCOIIOTHO TBEPOE TEJIO.

3. Tpaexrtopus. Ilyts u nepemenienre. EnuHunp u3mepeHust JTaHHBIX (PU3NYECKUX BEJINYMH.
PaBHoMepHoe mnpsimonuHeiiHoe nBwkeHue. CkopocTh. EQuHHMIBI HM3MEpEeHUss CKOPOCTH.
OcHOBHBIE KNHEMaTHYECKHE PAaBEHCTBA PABHOMEPHOT'O IPSIMOIMHEWHOTO IBHIKEHUS.

4. T'padpuk 3aBUCUMOCTH KHHEMAaTHUYECKMX BEJIUYMH OT BpPEMEHU IPH PABHOMEPHOM
OpSAMOJIMHEHMHOM JBMKeHUU. DU3NYECKUH CMBICT yrjla HakJIoHa Tpaduka 3aBHCHMOCTH
KOOPJMHATHI ABUXKYILErOCs TeJla OT BPEMEHH IPU PAaBHOMEPHOM INPSIMOJINHENHOM JIBUKCHUH.

5. HepaBHOMepHOE ABM>KEHHE. YCcKopeHue. Enununel yckopenus. Kunemartndeckue paBeHCTBa
IIpY HEPAaBHOMEPHOM JIBUKEHUU. ['paduky 3aBUCHMOCTH KHHEMATHUECKUX BEJIMYUH OT BPEMEHHU
IpY HEPAaBHOMEPHOM IPSIMOJIMHENHOM JBHKeHUU. DU3NYECKUI CMBICI yIJla HaKJIOHA rpaduka
3aBUCHMOCTH CKOPOCTH OT BPEMEHH IIPU HEPABHOMEPHOM JIBHKCHHH.

6. KuHemartnka KpHBOJMHEMHOIO IBMXKEHMS. YTOJ IOBOPOTA. YTJOBas CKOPOCTb. YTJIOBOE
yckopeHue. Enumuunel ux wusMepeHus. CBs3b MEXKAY VYIJIOBOH CKOPOCTBIO U YTJIOBBIM
yckopenueM. [lepuoa u yactota obpamenus. EAMHUIBI UX U3MepeHus..

7. HanmpaBineHne BEKTOpa CKOPOCTHM MPH KPUBOJIMHEHMHOM JBHWKeHMH. HopmanpHoe wninm
LEHTPOCTPEMHUTEIILHOE yCKOpeHUs. Ero Monyne n HampasiieHue. TaHreHIMAIBHOE YCKOpPEHUE.
ITonHOE yCKOpEeHME Tea MPU ABUKEHUH O OKPY>KHOCTH.

8. llepuon m wacroTa mpu ABMKEHHH MO OKPYKHOCTHU. CBs3p MeXay HUMH. EquHMIBI MX
u3MepeHus. HepaBHOMepHOe ABM)KEHHE N0 OKpYKHOCTH. KuHemarmdeckue paBeHCTBa IpU
HEPaBHOMEPHOM JIBHJKEHHUH TE€JIA TIO OKPYKHOCTH.
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9. B3aumopelicTBue MaTepuanbHBIX Tel. MHepruanbHas cucreMa oTcuera. |3akoH HproToHa.
Nuepuusi.

10. Macca, cuna. II 3akon HerloToHa. YpaBHeHue ABHKeHUsA. EIUHUIBI M3MEpPEHHUS MacChl U
cuibl. IMnynbe. EAMHNLIBI U3MEPEHNS UMITYJIbCA.

11. 3aKOH cOoXpaHEHUs UMILYJbCa JJS 3aMKHYTOM CHUCTEMbI (IIpUMEp YHpyroro u HEynpyroro
B3aumozeiicrsus ten). Il 3akon Herorona.

12. Bugpl cuin. I'paButanimonnsie cuibl. 3akoHbl Kemiepa. Otkpoitus [Nanues.

13. 3akoH BcemupHOro TsAroreHus. ['paBuTanmoHHas mocTOsiHHas. Macca WHeEpTHas U
IpaBUTALlUOHHAS.

14. TIposiBnenue cwi TsaroteHus Ha 3emiie. CBOOOAHOE MajieHUE TeJ, YCKOPEHHE CBOOOIHOTO
naJIeHus], €ro 3aBUCUMOCTb OT PACCTOSHHS 10 LEHTpa 3eMIIn,ee IUIOTHOCTH U TeorpauuecKon
HIMPOTHI; IPUJIMBBI, I1€PBas U BTOPass KOCMUYECKHE CKOPOCTH.

15. Yopyrue cunbl. ledhopmarms. Buasr nedopmanuu. 3akon ['yka ans ynpyroi nedopmarium.
Juarpamma HanpspKeHMsL.

16. Cunbl Tpenus. Cyxoe, XuUIKOe, BHYTpPEHHEe TpeHHE M TpeHHue KadeHus. Kosdpdurment
TPEHUs.

17. TlpeoOpazoBanust [ammes. [lpuanmn otHOcutensHOCTH [ammnes. IlpeoGpasoBanue
KOOpAMHAT. 3aKOH CJI0XKEHHUS CKOPOCTEH.

18. MuBapuanTHOCTh 3aKOHOB HbIOTOHA mpu nepexoae OT OJHOW HMHEPLHATIbHOM CHCTEMBI K
npyroil. THBapuaHTHOCTb PacCTOSHUS.

19. HeunepruanbHble CUCTEMBI OTCYETa. 3eMJIsl Kak Bpamjaromascs cucrema. [lepenocHas cuia
uHepuuu. LleHTpobekHas cuia nHepLun.

20.Cuna Kopuonuca. YucnenHoe 3HaueHue cuibl Kopuonuca u ee HampaBieHue (IIpaBHIIO
«OypaBuukay). Cuia Kopuonuca u ee nposiBieHue Ha 3emiie.

21. Mexanudeckasi pabota. MoOIIHOCTb.

22. Pabora cunsl TspkecT. PaboTa cuit ynpyroct. PaboTa rpaBUTallMOHHBIX CHJI.

23. KuHeTnueckasi W NOTEHIMAIbHAs SHEPTUsl. 3aKOH COXPAHEHHUS U IPEBPAIECHUs SHEPTUU B
MEXAHHUKE.

24. TloctynarenbHoe, INIOCKOE U BpalllaTelbHOE ABM)KEHHUE TBEPIOTO Teja. MOMEHT CHUJIBL.
MoOMEHT uHepLUHU. YTI0BOE YCKOPEHHUE.

25. BpIBOJI OCHOBHOT'O YPaBHEHMsI TMHAMHUKHY BpaIllaTEIbHOIO ABM)KEHUS TBEPIOTO TeNa.
VYcnoBue paBHOBeCHS TENa, UMEIOLIETO OCh BPAILIEHUS.

26. PaboTa npu BpalaTeJIbHOM JIBHKEHUU TBEpOro Tena. KuHeTrndeckast S3Heprus TBEPAOTO
TeJa MPH IIOCKOM JBUKCHHH.

27. CoiicTBa )XuaKOCTeH 1 ra3oB. CTannoHapHbIi noTok. MneanbHas Hec)kuMaeMas AKHUIKOCTb.
Jluauu u TpyOkH Toka. Jlapnenue. EnuHuIbI 1aBieHus. Y paBHEHHUE HEPA3PbIBHOCTH.
[TpakTHueckoe ero npuMeHeHHe.

28. YpaBHeHue bepHyn, €ro BbIBOA U MIPAKTUYECKOE UCIOIb30BaHUE.

29. JlamunapHoe 1 TypOyJIeHTHOE TeueHus xKuakoctu. Yucno PeitHonbaca, mepexos ot
JAMHUHAPHOTO T€UYEHUS K TypOyJeHTHOMY TeueHuto. Bsskocts. Koadduuuent Bsaskoctu. Cuna
COTPOTUBIICHUS.

30 KunemaTrka rapMOHUYECKUX KOJICOAHUIA.

31. JIunamuka rapMOHHUYECKUX KOJIEOaHUH.

32.BriHyKIeHHbIE Kosebanus. Pe3onanc.

33. OcHOBHbIE TMOJNOXKEHHUS MOJeKyIsipHo-kuHeTnyeckol Tteopun (MKT), ux omnbiTHOE
noareepkieHue. BeiBog ocHoBHOTro ypaBHeHus MKT.
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34. Nzomnponeccol. M3oTepmudeckuii porecc (popMyImpoBka, MaTeMaTHIecKas 3aImuch,
rpaduueckoe npeacrasineHue B ocsx PV, VT, PT). U3omnpomneccsl. 300apHsbIii mporecc
(bopmynupoBKka, MaTemMaTHUYECKas 3alKCh, rpaduyeckoe npeacrasienue B ocsax PV, VT, PT).
35. N3omnpouecchl. U30xopHbIi mporiecc (hopMyIupoBKa, MaTeMaTHYECKas 3aIHCh,
rpadudeckoe npenacrasiaenue B ocsax PV, VT, PT).Ypasaenue MenaeneeBa-Knaitnepona,
CJIEJICTBUS U3 HEro (3akoH ABOrajipo, 3akoH JlanbToHa). AnadbaTudecKuil i MOJUTPOITHBIH
MPOLIECCHI.

36. bapomerpuueckas popmyia.

37.lnuHa cBoboaHOrO mpobera mMolekyin. SIBiaeHus nepenoca: qud@dysus, TEIIONPOBOIHOCTS,
BA3KOCTb.

38. Buytpennss sueprus. Pabora. KonndaecTBo TEmIOTHL.

39. IlepBoe Hayao0 TEPMOJAUHAMUKH U €r0 IPUMEHEHHUE K PA3IMYHBIM U30IPOIECCaM.

40. Bropoe nauano repmoaunamuku. Lukn Kapuo. KITJI nukna Kapno.

41.Peanbnblie ra3pl. YpaBHeHue Ban-nep-Baanbca.

42. Kuaxoctu. IloBepXHOCTHOE HATSHKEHHUE.

43. Jlanenue Jlannaca. KanuisipHelie sSiBICHUS.

44 JIBa popa DIEKTPUYECKHUX 3apsAloB. BzaumopeicTBHe >3IEKTPUUECKUX 3apsAloB. 3aKOH
COXpaHEHUs »dJeKTpuueckoro 3apsima. Toueunsiit 3apsa. 3akon Kynona. Enunwnia
U3MEPEHUS 3JIEKTPUUECKOr0 3apsiaa. DIEeKTpUUecKast IOCTOSHHAS.

45.CunoBasi XapakTEepUCTUKA 3JIEKTPOCTATHUECKOTO MOJs — HampsyKeHHOCTh. HampsokeHHOCTH
10JI1 TOYEYHOro 3apsaja. EnnHuna nuaMepeHus: HanpsyKeHHOCTU AJIEKTPOCTATUYECKOTO TOJIS.
['padmyeckoe n300paxeHne AEKTPOCTATHUECKOTo MoJjs. [IpuHIMn cynepno3unuu moei.

46.PaboTa TO TEpeMENICHHIO 3apsaa B DIEKTPOCTaTH4YecKoM 1moisie. [loTeHnuanbHOCTh
3MEKTpOCTaTuYecKOro nois. KoncepBaTUBHOCTD KyJTOHOBCKUX CHIL.

47.OHepreTudeckas XapaKTEpUCTHUKA 3JIEKTPOCTaTUYECKOro mojisi — mnoTeHuuan. [loreHmuan
II0JI1 TOYEYHOT 0 3apsiaa. EnnHNIEa n3MepeHust MOTeHIHMAala 3JIEKTPOCTaTUIECKOTO MOJIS.

48. DKBUMOTEHIMAIBHBIEC TIOBEPXHOCTH. PazHOCTh moTeHIranoB. Ou3nyeckuii CMBICI pa3HOCTH
noteHuuanoB. CBsA3b Pa3HOCTHM NOTEHLUMANIOB C HAIPSHKEHHOCTBIO 3JIEKTPOCTATHUYECKOTO
noJis. EnvHuna u3Mepenrs HanpspkeHHOCTH AJIEKTPOCTaTUYECKOT o MOJIs.

49.IIpoBOAHMKH U IUAJIEKTPUKH. PaBHOBECHOE pacmpe/iesieHle 3apsiioB, €ro CBOWCTBA.

50.ITpoBOTHUKH B DIIEKTPOCTATHYECKOM ToJie. [IpHHIINT 37IeKTPOCTATHUECKOW 3aIUTHI.

51.lusnextpuku (TOJIApHBIE W HEMOJSIPHBIE) B AJIeKTpocTatudyeckoMm rmoie. Ilomspuzanus
AIIEKTPOHHOTO CMEILEHUSI. OpueHTalmoHHas MOJIIpU3ALUSL. JusnexTpuueckast
IIPOHULIAEMOCTD CPEJIBI.

52. Dnektpudeckas eMmkocTh. KonmeHcatopsl. [Imockuit KOHIEHCAToOp, €ro yCTPOMCTBO,

¢dbopmyna pacyera ero eMKoCTH. EnnHUIA n3MepeHus 3JeKTPOEeMKOCTH.

53.Konnaencaropsl. [lociienoBarenbHOE COSIMHEHHWE KOHIACHCATOPOB, €ro 3aKoHbl. Dopmyiia

o0111eit eMKOCTH MPH MOCIIeI0BaTEIbHOM COeIMHEHUH KOH/IEHCATOPOB..

54 Konnencaropsl. [lapannensHoe coeqnHeHNE KOHACHCATOPOB, €ro 3akoHbl. Dopmyna obmiei

€MKOCTH IIpH MApaJJIENIbHOM COEJUHEHUH KOHJEHCATOPOB.

55. Pacuer oHeprum dIEKTPOCTATHUECKOTO TIOJNISA, 3aKJIIOUYEHHOTO MEXIy OOKIaJaKaMu

KOHJIEHCATOpa MpH ero paspsiake. [I10THOCT SHEPruu 37IEeKTPOCTaTUIECKOTO MOJIS.

56.ITocTostHHBIN dneKTpuYeckuid TOK. HampaBieHHWe 5SIEKTPUYECKOro TOKa. Y CIIOBHSA,

HE00XO0/IMMBIE 11 BOBHUKHOBEHHUS ToKa B 1ienu. Cuiia ¥ MI0THOCTh ToKa. EnnHuia usmepeHus

CHJIBI TOKA.

57.3akon Oma ans yuyacTka menu ((popMylIMpoBKa, MaTeMaTHdecKas 3aluch, rpaduueckoe

MIpe/ICTaBJICHHE).
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58.IlonsATHE «INIEKTPUUYECKOE CONPOTHUBICHHE». EIuMHUIA U3MEpeHHs 3JIEKTPUUYECKOIro
COIpOTHBIIEHUS. EMHUIIA U3MEPEHNS HAIIPSHKEHUS.
59.IlocnenoBaTenbHOE COEAMHEHUE NMPOBOAHUKOB, €r0 3aKOHBI. BriBoA hopMyiibl /i pacyera
OOIIEro COMPOTUBJICHUS LENH, COCTOSIIEH W3 JBYX IIOCIEAOBAaTENbHO COEIMHEHHBIX
CONPOTUBIICHU.
60.ITapamienpHOe COEUHEHHE IMPOBOJHUKOB, €r0 3aKOHBL. BbIBoa (opMynsl ans pacuera
OOIEro  CONPOTUBJIEHUS LENM, COCTOSIEH U3 JBYX HapajieIbHO COEIMHEHHBIX
CONIPOTUBIICHHI.
61.TemnoBoe nelictBue Toka. 3akoH Jxoyinsa-JIenna. Ero mpaktuueckoe mpuMeHeHHE.
62. Pabora m momHocTh TOKa. Croponnue cwibl. D/IC. Eaununa wmsmepenuss paboTsl u
MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
63.3akon OMa 751 3aMKkHYTOM 1emnu, cogepxaiieid I/1C. Tok KOpOTKOTo 3aMbIKaHUS.
64.MarautHoe mosie Toka. Bextop marHutHOM mHmyknuu. Cuna Awmmepa. [IpaBuio «iieBoii
PYKI»
65.I'paduueckoe n300pakeHNe MarHUTHBIX 1ojel. [lose mpsmoro u kpyroBoro toka. [IpaBuio
«OypaBUUKa.
66.B3aumozeiicTBue ByX OSCKOHEYHO JJIMHHBIX MapajlIeIbHBIX MPOBOJHHUKOB, MO KOTOPBIM
Te4eT TOK. EnuHuIa n3mepenus cuiibl Toka — Amrep.
67.Cuna Jlopenna (MOAysIb ¥ HAaIlPaBJICHHUE).
68./[BrKkeHne 3apsyKEeHHBIX YAaCTHIL B DJIEKTPUUYECKUX HOJSIX
69./[BmkeHne 3apspKEHHBIX YacTUI] B MAarHUTHBIX MOJISAX (BEKTOP CKOPOCTH NEPHEHANKYIISIPEH
BEKTOPY MarHUTHON MHIYKIIUN)
70./IBmxeHne 3apsHKeHHBIX YacTHII B MAarHUTHBIX TOJSIX (BEKTOpP CKOPOCTH 00pa3yeT OCTpBIH
yroJl ¢ BEKTOPOM MarHUTHOW MHJTYKIMH)
71.3eM151 KaK MOCTOSIHHBIM MarHUT. DJIEMEHThI 36MHOTO MarHeTU3Ma.
72.MarHauTHble CBOMCTBa BellecTBa. [{ua-, mapa-, heppoMarHeTHKu.
73DnekTpoMarHuTHas MHAYKIUS. MarHUTHBIH MTOTOK.
74. 3akoH >nekTpoMarHuTHOM nnaykuuu. [Ipasuso Jlenna.
75. SIBnenue caMoMHAYyKUMU. IHIyKTUBHOCTD. DHEPTHsS MarHUTHOTO TIOJISI.
76. OTKpBITHIN KoNeOaTeNbHbIH KOHTYp. [IpeBpaliienne 3Heprum B KonedaTeIbHOM KOHTYpE.
77. IlepemeHHBII 2NIeKTpUYECKU TOK. ['eHepaTop mepeMeHHOro ToKa.
78. 3akon Oma 15 1Ieny NepeMEeHHOr0 ToKa. MeTo1 BEKTOPHBIX JTHarpaMM.
79. Tlepenaua anmexkrposneprun. Tpanchopmarop.
80. DnexTpomMarHuTHbIE BOJIHBL. CKOPOCTh UX PACIIPOCTPAHEHHUS.
81. Uznyuyenne U mpreM AIIEKTPOMarHUTHBIX BOJH. [IpHHINT pagroCBs3u.
82. KorepeHTHbIE MCTOYHHMKHU CBeTa. MeTO/bl MOJY4YeHHsS KOTE€PEHTHBIX HCTOUYHUKOB CBETA.
WnTtepdepennus ceeta. Ee npaktuyeckoe mpruMeHEHUE.
83.Judpakuus ceera. udpaxuuonnas pemerka. [Ipaktnyeckoe npumeHeHue 1udpakiuu.
84.EctectBennsiii cet. [lomsipuzamus ceera. Ee nmpakTiueckoe npuMeHeHHE.
85.B3anmogneiictue cBerta ¢ BemectBoM Dotodddext. VYpaBHeHwe OHHINTEHHA s
¢botorddekra. [IpakTrueckoe npumeneHue Gorodpdexra.
86.CTpoeHue aTomMa U aTOMHOTO si/Ipa.
87.0neprus, BeImensgeMas (TIoromaeMas) py sSACPHBIX peakiusax. DHeprus csizu. Gopmya
OHHIITENHHA.

Y4eOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE O0ecniedeHue U CHUIIMHBI:
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a) HOPMATHBHBbIE TOKYMEHThI:

0) OCHOBHAS JIUTEPATYpA.

r) coBpeMeHHbIe NpodeccHoHAJNLHLIE 0a35I JaHHLIX, HHGOPMAITHOHHLIE
CHPABOYHDBIE CHCTEMbI, )JIEKTPOHHLIEC 00Pa30BaTeIbHbIE PECYPChHI

1. Wudopmannonno-mnpaBoBoit moprain «I"apant» (http://www.garant.ru/).

2. CrpaBounas npaBoBas cuctema Koncynsrant Ilmroc (http://www.consultant.ru/).

3. eLIBRARY.RU [OnexktpoHHbIil pecypc]: HayuHas AJIEKTpOHHas OUOIHOTEeKa. —
URL: http://www.elibrary.ru.

4. UznatenbctBo «lOpaiity [DnekTpoHHBIH pecypc]: ANeKTpPOHHO-OMOIMOTEeYHAas
cuctema. — URL: http://biblio-online.ru.

o. YuuBepcurerckas Oubmmoreka online [DeKTpOHHBIH pecypc]: DIIEKTPOHHO-
oubmmoreunas cucrema. — URL: http://www.biblioclub.ru.

6. OBC" Koncynprant cryaenrta” (https:// www. studmedlib. ru).

7. Cratuctuyeckas 0a3a nanubix «Poccraty (https://rosstat.gov.ru/).

8. OnektpoHHas 6a3a naHHbIX [IpaBurensctBa PO «OneKTpOHHOE MPaBUTEIHLCTBO»
(https://www.google.com/url?g=https://rosstat.gov.ru).

9. Odurnmanbueiii caiit ®PHC PO: www. nalog. ru

10.  Od¢wuumanbeHbii caiit Munucrepcra punancos Pd: www.minfin.ru

9. YueOHOo-MeTOIMYECKOEe U HH(POPMALIMOHHOE 00ecniedeHne THCIIUTTUHBI
a) HOPMATHBHbIE TOKYMEHThI:

0) oCHOBHASA JIUTEPATYPA:

I) coBpeMeHHbIe podeccnoHaIbHbIe 0a3bl JAHHBIX, HHHOPMAIIMOHHbIE
CIIPABOYHbIE CHCTEMbI, )JIeKTPOHHBIE 00Pa30BaTeIbHbIE PECYPChI

1. HudopmanumonHo-npaoBoii mopran «["apant» (http://www.garant.ru/).

2. CnpaBounas nipaBoBas cuctema Koncynerant [Imtoc (http://www.consultant.ru/).

3. eLIBRARY.RU [OnekTponHbIil pecypc|: HaydHas 3JEKTpOHHas OuMOIMOTeKa. —
URL: http://www.elibrary.ru.

4. UznarenbctBo «tOpaiity [DIEKTPOHHBIH pecypc]: 3JIeKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: http://biblio-online.ru.

5. YuuBepcuterckas Oubmuorexa online [DneKTpoHHBINH pecypc]: DIEKTPOHHO-
oubnmmoteunas cucrema. — URL: http://www.biblioclub.ru.

6. ObC"Koncynpranr crynenrta” (https:// www.studmedlib.ru).

7. Cratuctrueckas 6a3a gaHabix «Poccrar» (https://rosstat.gov.ru/).

8. OnexkTpoHHas 0a3a naHHbIX [IpaBuTenbcTBa PO «DieKTpOHHOE NPABUTEIHCTBOY

(https://www.google.com/url?g=https://rosstat.gov.ru).
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9. Odurmansueri caiit ®HC PO: www.nalog.ru
10.

9.9.1. IlepeyeHb OCHOBHOM JIMTEPATYPbI:

OdurmansHbeii cailt Munucrepcrsa ¢punancos PO: www.minfin.ru

Ne HaunmenoBanue cornacHo 6ubnuorpaduyeckium KonnyecTBo 5K3eMILISIpOB
TpeOOBaHUSIM Ha xadenpe B 6ubnuoteke
1 | Tpodumosa T.U. Kypc ¢pusuxu M.: Beicmas mkona
1 15
2012
2 | PemusoB A.H .Kypc ¢usuxu, 2012r.
3 | PemuszoB A.H .Menununckas u Onogornaeckas
1 15
¢dusuka, 2012r.
4 | AatonoB B.®., Yepurimn A.M., Kosnosa E.K.,
KopxxyeB A.B. ®usuka u Ouodpusuka. Y4eOHUK 1Is 10
BY30B.- M.I"v0oTap-Menua, 2008.
5 | AatonoB B.®., Yepnsimn A.M., Koznosa E.K.,
Kopxyes A.B. ®uznka u 6nodusuka. [paktukym. 3 12
YyeOHoe nocobue s By3oB.- M.I'hotap-Menua,
2008.
6 | Omenbuenko B.II.,, KypGaroa 3.B. Maremaruxa:
yueOHoe mocobue. Poctos v/ /{ony. ®enunkc. 2007 5 15
7 | AutronoB B.®., Yepnbim A.M., [laceunux B.W. u ap. 6 5
[TpakTukym no 6uodusuke.-M.Bragoc, 2010
8 | JIab. mpaktukym 1o ¢usuke 3emObaToB, MKBIpThIUEBA 20
9 | Tuxomupos FO.U. JlabopatopHbie pabOTHI 110 Kypcy 3
(U3HMKHU C KOMIIBIOTEPHBIMU MojiessiMu, 2004.
10 | BupTyaspHbiii 1a0. MPAKTHKYM OTKPBITasi (PU3UKA» 1

9.2. IlepeyeHb JOMOJHUTEIbHON JIUTEPATYPbI:

Ne HaumenoBanue cornacHo 6ubnuorpaduyeckum KonnyecTBo 3K3eMILISIpOB
TpeOOBaHUSIM Ha xadenpe B Oubnmotexe
1. | CaenbeB U.B. kypc o0uieii ¢puzuku.-M.ACT, 2006. 8 12
2. | CuByxun JI. O0mmii kypc ¢pusuku.- M. duzmariur,
1 10
2006.
3. | AaTonoB B.®., Kopxxyes A.B. ®usnka n onodmusnka.
Kparkwuii kypc. YueOnoe nocodue st By30B.- M. 10
I'yorap-Menma, 2007.
4.. | AutonoB B.®., Kopxyes A.B. ®usuka u duodusuka.
Kypc nexuuit. Yue6Hoe nocobue 1is By30B.- M. I'sotap- 10
Menmma, 2004.
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9.3. IlepeuyeHb MeTOAMYECKHX PEeKOMEHAALMI 1JIs1 ayAUTOPHONH M CAMOCTOSITEJILHOI PadoThI

CTYIEHTOB!
Ne HawnmeHoBaHUe COTJIacCHO KosimgyecTBo 9K3eMILISIPOB
o6ubmmorpadguueckum TpeOOBaHUIM Ha xadenpe B 6ubnnotexe
2. | UnacTpykimu k 1abopaToOpHBIM paboTam 20 15

9.4 TIporpammHoe obecnieuenne u UuTepHeT-pecypcsl
1. KommbroTepHBIi Ki1acc
2. loctyn k cetn IHTepHET (BO BpeMst CaMOCTOSATEIBHOM paboThI)
3. DnekTpoHHas 0a3a naHHbIX onbmuoreku COI'Y
4. http://www.newlibrary.ru — HoBas 3eKTpoHHass OUOIMOTEKA

5. http://www.edu.ru — deaepanbHbIii TOpTal pOCCUIHCKOro 00pa3oBaHus

6. http://www.mathnet.ru — obmepoccuiickuii MaTeMaTUYECKUM TOPTAI

7.http://www.nehudlit.ru — snexTponHast 6ubIMOTEKA yUEOHBIX MATEPUATIOB

8.fizportal.ru- ¢pusuueckuii MHGOPMAIIMOHHBIN TOPTAT
9.http://www.decoder.ru — rekoaep eIHHHIL H3MEPEHHSL.

10. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI.

10.1.

Hepeqeﬂb HOMeHIeHI/Iﬁ, H606X0)1]/IMBIX AJIA NPOBEACHUSA ayJIUTOPHBIX 3aHATHI 1O

JAUCUHHILIAHE.

1.Jlexyuonnas ayoumopus Ha axyivmeme CMomMamonocuy gapmayuu.

2. Jlabopamopuu gusuxu (ayo Ne ;4,5,8,10,11 xageopa puszuxu u acmponomuu, yn. Mapkyca
24).

10.2.

Ilepeyenns o0opynoBaHuMs, HEOOXOAMMOIO JJIsi NMPOBEACHHUS AYAWTOPHBIX 3aHATHH 1O

JUCLHUIIINHE,

1.

HBOOoNoO O RWDN

JlaGopaTopHble yCTaHOBKH JUId paboThl “OnpezeneHre NOBEPXHOCTHOTO HATSXKEHUS
KUJKOCTH .

JlabopatopHble yCTaHOBKH 7151 paboThl “OmnpeneneHue BI3KOCTH XKUIKOCTH .
JlaGopaTopHbie yCTaHOBKH it pa0boThl “M3yueHne cBOOOHBIX KOJIeOaHUM .
JlaGopaTopHble yCTaHOBKH JUIs paboThI “3BYK.

Cnektpodoromerp.

DOTORIEKTPOKOIOPUMETPHI.

Pagunomerp.

Jlo3uMeTpsl.

[TonstpumeTpsl.

. PepakromeTpsl.

. YCTaHOBKHM IS JICKIMOHHBIX JIEMOHCTPAIUM.

. IlepcoHasibHbIE KOMITBIOTEPHI.

. MynbTUMEANITHBIA TPOEKTOP.

. IlpuHTEpHI U KONMUpPOBaAIbHAs TEXHHUKA. Y YeOHbIE ayAUTOPUH, 000PYIOBaHHbIE JOCKaMHU,

CTeH/1aMH, Ta0auIamMu, GU3n4ecKUMH U MEAUIIMHCKUMH TPUOOpaMH.

15.3ByKOBBIE T€HEPATOPHI
16.Ocuumtorpadsr

17 MynbsTuBHOpaTOp
18.T'openku [TPK-2
19.Buckozumerpsl
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http://www.decoder.ru/

20.JIazepsl
21.Ycunurenu

22 .MUKpOCKOITBI

23.BoabT™eTphl

24. AMriepMeTpbl

25.VICTOYHHKY TUTaHUS

26.MyJIbTUMETMIHBIA KOMILUIEKC JIJIs1 TPOBEACHHMS JICKITUH (HOYTOYK, MPOEKTOP, SKPaH).
COCTAB JIMIIEH3HOHHOTO ¥ CBO0OOHO PACTIPOCTPAHSEMOI0 POrPAMMHOI0

odecreyeHusl, B TOM YHCJIE 0Te4eCTBEHHOI0 MPOM3BOACTBA

N
/o

HaunmenoBanue

Ne noroBopa (JinueH3usi)

Windows 7 Professional

Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 .

Office Standard 2016

Ne 4100072800 Microsoft Products (MPSA) ot
04.2016r.

AHTHBHUPYCHOE IPOIrPAMMHOE

Nel7E0-180222-130819-587-185 ot 26.02. 2018

«AgTuminaruar. BY3»

3| obecnieuenne Kasperksy Total | mo 14.03.2019 r, npoasnena jgo 21 r.
Security
CucreMa MoMcKa TEKCTOBBIX Ne795 ot 26.12.2018 (neiicTBUTENCH 10
4| 3aMMCTBOBaHUI 30.12.2019 1) ¢ 3AO «AnTu-Ilnaruat» npojena

mo 21 r.

10.3. O6pa3oBaTe/ibHbIEe TEXHOJIOTMU B MHTEPAKTUBHOI (popMe, UcIOJIb3yeMble B Mpollecce
NpenoAaBaHus IUCHUTIIUHBI:
Bcero 44% wuHTEpakTHBHBIX 3aHATHH OT 00beMa ayJUTOPHOI paboThI.
IIpumepsl 06pa3oBaTe/IbHBIX TEXHOJIOTHI B HHTEPAKTHBHOM opme:

1. Bupmyanvhnuvle nabopamophule 3aHAmMuUA:
—  Hugpaxyus ceema
—  Humepgepenyus ceema

— 3aHaTHsA, IPOBOAMMbIC B HHTEPAKTUBHOM hopme

paboThI

IpernojiaBaress, TPyNnoBas 3anmTa
pe3yJIbTaTOB DKCIIEPUMEHTA.

@opma 3aHaTHs | Mcnionp3yeMble HHTEPAKTUBHBIE Koui-Bo
00pa3oBaTesbHbIE TEXHOJIOTHU 4acoB
1 | Jlexkuuu Hcnonbs3oBaHue MyIbTUMEIUNHBIX 6
KYpCOB, CIaJ0B
2 | JJabopaTopHbie PaboTa B rpynmnax, moj pyKoBOJCTBOM 12

3 | becenpl o
pedeparam

[Ipumenenue keiic-metoaa, pabota B 2
Irpyniax, «MO3roBOM LITYPMY.
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11.JTucT 00HOBJIeHHSI/aKTyaTU3aALHU
Iporpamma oOHOBICHA.

Pabouas nmporpamma obcysxaeHa u ono0peHa Ha 3aceaHuy Kadenpbl Gu3uKy u actpoHomun ot « 04 » 04.2022r.,

poTokoJ Ne 7,

3aB. kag. = Cunaes U.B.

IIporpamma omoOpeHa Ha 3acefaHNH COBETAa MEIUIIMHCKOTO (PaKynbTeTa OT « »  2022r. mpoTokoix Ne

IIpencenarens coBeta hakyabTeTa o A e s 1.3. Yon
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