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Mpu paspaboTke paboyeint nporpaMMbl y4e6HOM ANCUUNANHBI (MOAYNS) B OCHOBY MOMOXEHbI:

1 &I OC BO no nporpamme cneyunanuteta 31.05.01 Jleue6Hoe geno,
YTBEPXAEHHbIA MyHUCTEPCTBOM 06pa3oBaHMs U Haykn PP $)/> Ob 20 r. M&3

2. YuebHblin NnaH no cneunansHocTn 31.05.01 JleuebHOe Aeno, YTBEPXKAEHHbIA YUYeHbIM
cogetom @Pre0Y BO TIrMY MwuHucTepcTBa 34paBOOXpaHeHns  Poccuiickoi
depepaumn « J DO &3 20/5? r., MpoTokon Ne Y

Pabouyas nporpamma y4yeb6HON AncuMnAnHbI (MOAyns) ofo6peHa Ha 3acefaHumn Kadeapsl
(hM3NKKN 1 MaTeEMATUKN

ot O» 06 20 13T Mpotokon Ne

3aB. Kathepgpoi Knoukosa O. H.

Pabouyas nporpamma y4yebHon gucunnnuHbl «MeauumnHCKas 1 6ruonornyeckas Quanka»
of06peHa YMC no cneumnanbHoctut 31.05.01 fleue6Hoe aeno, ot «  » & 20 13r.
Mpotokon Ne G

Mpeacepatens YMC MpnbaHb A. H.

Pa3paboTumku:

[oueHT Katepsl

(PM3NKKN 1 matematuky TTMY Crapuesa M.C.
(3aHUMaemas AOMKHOCTD) (noanuc (MHMYmansl, hammnuns)



2. BBOJHAA YACTDH

2.1. lean U 321244 0CBOEHUS TUCHUILIHHDI

I]env ocBoenms y4ueOHON mucHumuiEbl «MeauuuHckas u Ouosorudeckast (HU3MKa» COCTOUT B
OBJIQJICHUN 3HAHUSIMU HEOOXOAWMBIMH IJIi TIOHMMAHUS OCHOBHBIX MPOLIECCOB B OpPTaHU3ME
YeJIOBeKa, CBOMCTB M OHOJIOTMYECKOro NEWCTBHS (PH3MUYECKUX (PAKTOPOB CpEnbl, MPHHIHIIOB
NENCTBYSI MEAULIMHCKON ammnapaTypsl.

HpI/I 3TOM 3A0A4AMHU JAUCIHTUITIINHBI ABJIAIOTCA:

— mnpuobpeTeHne CTyACHTaMH 3HAaHUH O (PU3UYECKUX CBOHCTBAX U (PU3NUECKUX MPOLIECCAX,
MPOTEKAOIIUX B ONOIOTHYECKUX OOBEKTaX, B TOM YHCJIE B YEJIOBEYECKOM OPTaHU3ME,

— paccMOTpeHHe pa3zesioB MPUKIATHONW (PH3HUKH, B KOTOPBIX PACCMATPUBAKOTCS NPUHLHITBI
paboThl U BO3MOXKHOCTH MEIULMHCKONH TEXHHKH, NMPUMEHSEMOH NPH JUArHOCTHKE U
neueHny (MEeOUIMHCKas (PU3NKa),

— oO0ydeHue CTyIeHTOB MaTeMaTHUYECKUM METO/IaM, KOTOPbIE MPUMEHSFOTCS B MEIULIUHE U
MO3BOJIIIOT M3BJIEKATh HEOOXOAMMYI0 MHGOPMALUIO W3 Pe3yJbTaToB HAOMIONEHUN U
U3MEpEeHUIl, OLIEHUBATh CTENEHb HAa/leKHOCTH MOJyUEHHbIX JAHHBIX;

— (QopmupoBaHUE y CTYIEHTOB JIOTHYECKOTO MBIIIJICHUS], YMEHUSI TOYHO (POPMYJIHpOBAThH
3amady, CIIOCOOHOCTh BBIWJICHSTH IJIABHOE U BTOPOCTENEHHOE, YMEHHsI JeJiaTh BBIBOMBI
HA OCHOBAHWHU MOJYYEHHBIX PE3YyJIbTaTOB U3MEPEHHUIL,

2.2. Mecto yueonoii nucuuniuasl B crpykrype OIIOII ynusepcurera

22.1. YuebHas mucimmuimHa «MenuuuHCKass U Ouosnorudeckas pusuka» BXOIUT B 0a30BYIO
yacTb bioka 1, HaxoauTCs B JIOTMYECKOW M COAEPIKATEIbHO-METOAMYECKON B3aUMOCBSI3H C
apyrumu aucrurauHamu OTTOIT.

2.2.2. Ans u3ydeHus1 JaHHOH y4eOHOM TUCHUIUTUHBI HEOOXOAMMBI CIEAYIOLINE 3HAHMS, YMEHUS
U HaBBIKH, (OPMHpPYEMble BCEM KOMILIEKCOM €CTECTBEHHOHAYUYHBIX NUCLMUIUIMH, M3Y4aeMbIX
CTYJIEHTOM B CPEAHEH LIKOJIE:

3HaHUSA: OCHOBHBIE 3aKOHBI U TOHSATHA (PU3UKH U MAaTEMAaTHKH, (U3UYECKHE SIBICHHS U 3a-
KOHOMEPHOCTH, Jie)Kalllie B OCHOBE IPOLIECCOB, MPOTEKAOLINX B IMPHUPONE, MaTeMaTHUecKUe
NpaBUJIa U OCHOBHBIE (POPMYJIBL.

YMeHHs1: MoJb30BaThesl yueOHOH, HAyYHOH, HAYYHO — IMOMYJISIPHON JIUTEpaTypol Mo GU3HKe H
MaTeMaTHKe, pelaTh MPOCThle M KBAApPATHBIE YpaBHEHHs, OpaTh MPOU3BOIHBIC M WHTETPAJIbI,
pewaTs 3a71a4uu 1o GpU3uKe.

HaBbikn: moncka nHGOpMaLNY; OMUCAHUS MPOLIECCOB, MPOUCXOIAIINX B MPUPOE; MOCTAHOBKH
U pelieHus 3aaa4

2.3. TpeGoBanus K pe3yabTaTaM OCBOEHHUS Y4eOHOIH THCUUILIHHBI (MOIYJIs1)

2.3.2.3yuenne AaHHOI Y4eOHOIl AUCIHUIUIMHBI HANPaBJeHO HA (opmupoBaHHe Yy
o0y4yamuxcs cJeIyHIUX KOMIeTeH i

B pe3yabTare u3yueHusi yaeOHOH JUCHHILINHBI
Homep/ | Conep:xkanue pesy y y
o0yuawuuecs 10/LKHbI:
1/ | MHAEeKC | KOMIeTEeHLH
OueHoun
Ne | xommer U (W1 ee
3HaTH Ymernb Baaners ble
C€HIIUH YaCTH)
cpeacTBa
1 2 3 4 5 6 7
1. | OIIK-7 | roTOBHOCTb K | XapakTepHCTHU | MOJb30BaTeCcs | Meronamu HWnnusuny
HCIIOJIb30BaHU | KU U yueOHOI, MOMCKA ATbHbIC
10 OCHOBHBIX | OMo(u3HyecKn | Hay4HOW, uHpopManuu




¢busuko- € MEXaHU3Mbl | HAy4HO — no ¢usuke U | 3a7a4u,
XUMHYECKUX, | BO3AEHCTBUS NOMYJIAPHO# MaTEeMaTHKE, | oTueTsl MO
MaTreMaTuyueck | Gpusndeckux JUTEPATypOil | METOHaMHU naGoparop
UX U UHBIX ¢bakTOpOB Ha no ¢pu3nKe u ¢dusnkomare HBIM
€CTECTBEHHOH | OpraHu3M,; MaTeMaTHKE; MaTU4eCKOrO
ay4HBIX MaTEeMaTUYECK | MPOBOAUTH OIHCAHUS paboram,
TIOHSITHIA, 1 1€ METOJIbI dusuyeckoe u | mpoueccop B | TECT
METOIOB NPU | pelueHHs MaTEeMaTHYECK | HEeXKHBOIL
peLIeHu UHTEJUIEKTyal | o€ npupone U B
npodeccroHa | bHBIX 337a4 U | MOIEJIHUPOBAHU | OpPraHU3Me
JbHBIX 33/1a4. | UX IPUMEHe- | € MPOLIeCCOB, | YesIOBEKA.
HH€ B MEIHLHU- | POKC- MeTOIaMHU
HE XOIALMX B obpaboTku
OpTaHH3ME pe3yJibTaToB
Heiqosexa, SKCIEPUMEHT
MPOU3BOUTD
pacy€ThI IO a
pesyspTaram
HKCIEPUMEHTA

2.4. XapaKkTepuCcTHKA NPO(PecCHOHATBHON AesITeJIbHOCTH BbIITYCKHUKA

2.4.1. O6aacTb npo(pecCHOHAIBHOI 1eATEJTbHOCTH BbIMYCKHUKA

Obnactp npodeccHoHaTBHON NESITEeIBPHOCTH BBITYCKHUKOB, OCBOUBIIMX NPOrpaMMmy IO
cneunanbHocTh 31.05.01 JleweOHOEe peno BKJIIOYAET OXPaHy 300POBBSI TPaKIaH IMyTeM
oOecriedeHns] OKa3aHHWsl MENMLUHCKOW TIOMOIIM B COOTBETCTBHHM C YCTaHOBJICHHBIMH
TpeOOBAHUSMU U CTAHIAPTAMH B cepe 3ApaBOOXPAHEHHUSI.

Ces3p obnactu mpodeccHOHANBbHON nesTeapbHOCTH BhimyckHUKOB OITOII BO 1o
cneunanbHoctd 31.05.01 JleweOHoe nmeno ¢ mpodecCHOHANBHBIM CTaHIAPTOM OTpPakeHa B
Tabmune 1.

Cas3p OIIOIT BO ¢ npodeccuoHaabHbIM CTAaHAAPTOM

Hanpasnenne HanmeHnoBaHmne BEIOPaHHOTO

Howmep ypoBHs
MOJTOTOBKH/ npo(eCCUOHAIBHOTO CTaHAAPTA

KBaJHpHUKaTuu

CHELUaNIbHOCTD

31.05.01 JleuebOHoe 7 02.009
7eno Bpau-neuebnuk (Bpau-TepaneBT y4aCTKOBBIN)
21.03.2017r

2.4.2. O0bexTbI NpodeccHOHATLHOM AesITeJIbHOCTH BbINYCKHUKOB,

1. pusnueckue nmuna (MaMeHTHI),

2. HaCeJIEHHUE,

3. COBOKYITHOCTb CPE/ICTB U TEXHOJIOTHH, HAIPABIECHHBIX HA CO3aHNE YCIOBUH JUIsI OXPaHBI
3I0pOBBSI TPAXKIIAH,

2.4.3 3anauu npo(pecCHOHAJIBHOI 1eATEeJbHOCTH BbIIIYCKHUKOB

1. AHanmn3 Hay4HOM JUTEpaTyphl U OPULIHATBHBIX CTATHCTUYECKUX 0030pOB, y4acTHE B
NPOBENECHUH CTATHCTHYECKOTO aHAIN3a U My OJIMYHOE MPEACTABICHNE TIOTYyUYEeHHBIX PE3YJIbTaTOB,
2. YyacTHe B PELIeHNH OTAEIbHBIX HAYYHO-HCCIEIOBATEIbCKUX H HAYYHO-TIPUKJIIAIHBIX 33714 B



0611acTy 34paBoOXpPaHeHNs MO AMArHOCTUKe, JIEYeHNO, MEAVLIMHCKOW peabuntaumm un
NPONIaKTUKE;
3. Cob11oaeHMsA 0CHOBHbIX TpeboBaHMi MHPOPMAaLMOHHON 6e30nacHOCTU
4. AmarHocTuka 3abonesaHnii U NATONOMMYeCKMX COCTOSAHUI NaUyeHTOB
5. [narHocTmKa HeoT/IOXKHbIX COCTOSAHWIA
6. [imarHoctka 6epeMeHHOCTH
2.4.4.MepevuncnnTb BUAbI MNPOMeccMoHaIbHON AeATeNIbHOCTWN, KOTOPbIE SieXXaT B OCHOBe
npenogaBaHns JaHHOW AUCUMUN/IVHDI:
1 HayuHo-uccnegosaTtenbckas
2. OpraHu3aunoHHo-ynpaseHYecKas
3. MeanumHckas

3. OCHOBHAA HACTb

3.1. O6bem yuebHOM gucunnanHbl (Moayns) n Buabl y4e6HOM paboTbl

CemecTpbl
Bcero yacos/
Bug yyebHol paboTbl 3a4eTHbIX Ne 1 Ne 2
efvHULY
4yacos 4yacos
1 2 3 4
AyLNTOPHbIe 3aHATUA (BCEr0), B TOM YUCTIE: 96 72 24
Nexuyn (J1) 28 20 8
MpakTnyeckue aHaTUA (M3),
CemuHapsbl (C) 40 32 8
JlabopaTopHble paboTbi (J1P) 28 20 8
CaMOF:TOFITEHbHaFI pa6oTa cTtygeHTa (CPC), BTOM 84 36 48
yucne:
CoobLieHus 4 4
PacuyeTHo-rpacuyeckune pa6oThbl (PIP) 22 16 6
MoaroToska K 3aHaATUAM(IM3) 22 16 6
MoaroToBka K Tekywemy KoHTponto (MTK))
MoaroToBka K npoMe>kyTouyHomy KoHTponto (MMK)) 36 36
Bug npomexxyTouHom 3a4eT (3)
yac. 180 108 72
NTOIO: O6Laa TpyJoeEMKOCTb
UJ' PyA 3ET 5 3 2



3.2.1 Pa3pennl yueOHOH AUCHUIIMHBI H KOMIIETEHIHH, KOTOPbIe JOIKHbI ObITH OCBOEHBI
NPH HX U3YYEHHH

Conep:kaHue pa3nesia B

Ne Ne HaumeHoBaHue pa3gesa
AUAAKTHYECKHX eJHHHIAX (TeMBblI

n/m |(KoMIeTeHUHH |y4eOHOH JHCIUIIHHBI

pa3aesioB)
1 2 3 4
Mexanunveckue konedanus | Cratuctuieckas oOpadOTKa JaHHBIX.
1. OIIK-7 H BOJIHbI Mexanndeckue KoyueOaHus 1 BOJHBL
Axkyctuka. CiyxoBOH aHaIU3aTop.
MexaHHYecKHe CBOicTBA Bsizkocte xunkoctu. IloBepxHocTHOE
RHAKOCTEH U HaTspkeHue. KanwuispHble siBIEHUS.
2. OIIK-7 GHOJIOrMIeCKHX TKAHECH du3nueckue OCHOBBI MEMOJMHAMUKH.

MexaHn4yeckue CBOMCTBA TBEPABIX TEN
1 OMOJIOTHUECKUX TKaHEH.

J1eKTPHYECTBO U DNEeKTPOCTaTHKA. 3aKOHBI
MAFHETH3M MOCTOSIHHOTO M MIEPEMEHHOTO TOKA.
HWmnynbcHBIE TOKH U UX PUMEHECHHE
B MenuuuHe. buonoruueckue

3. OIIK-7 MeMOpaHbl. bruonoreHabl.
ITorenuuan nokos. [lorenuunan
OEHCTBUS. DNEKTPUUECKUE TIOJIS
OpraHoB U TKaHel. BbICOKOUaCTOTHbBIE
TIOJIS U UX BJIUSTHUE HA OPTAHU3M.

OnTuka u nonusupymwomee | I'eomerpuyeckast OnTuka.

H3Jy4yeHue OnTuueckasl cucrema riasa.
Unrepdepenus n nudpakuus cBera,
JUCIepCcus U MOJsIpU3alivsl CBeTa.
UzyueHne OMONOrMYECKUX TKaHEH B
nonsipusoBaHHOM cBete. Ilornoienue
U paccesHue cBera. TeroBoe
U3ydeHHe W €ero INpHUMEHEHUE B
MEIULIHE. Honusupyroiee
n3nydenue. Jlozumerpus.

4. OIIK-7

3.2.2. Pazgennl yueOHOH AUCHUIINHBI (MOAYJIs1), BUAbI Y4eOHOH JesiTeJIbHOCTH U (opMbl
KOHTPOJIA

Buabl yueOHoii nesareqbHOCTH, (DOpMBI TEKyIIEro
Haumenosanue . [BKJIIOYAsi CAMOCTOSITEJIBHYI0O  |[KOHTPOJIsI
Ne - Ne pasnena y4eoHok padoTy CTy1eHTOB ycneBaemMocTH (1o
n/m - (ceMecTpPajMCUHILIHHD] (B yacax) Hedesm cemecmpa)
(vony1s1) J |Jap |[m3 |CPC |scero
1 2 3 4 5 6 7 8 9
1 |1 Mexanuuyeckue 1-4 TeopeTuueckuii
KOJIe0aHUA 1 4 14 |8 26 IUKTAHT, 33/1a4H,
BOJIHBI oTueT o yiad. pabore




2. |1 Mexanuyeckue 5-9 TeopeTHIecKHil
CBOHCTBA JUKTAHT, 3a0a4HU,
KHAKOCTE 1 6 16 |12 |34 or4eT o Jad. padore
O0MOJIOTHYEeCKHX
TKAHeH

3. |1 DJIeKTPHYeCcTBO U 10-20 Teoperuyeckuii
MATHeTH3M 18 22 |16 46 JUKTAHT, 3a7a4H,

oTueT no iad. pabore

4 |2 OnTtuka u 1-8 TeopeTuueckuii
HOHH3HpYIOIIEe 10 16 |12 38 JUKTAHT, 3a7a4H,
H3JIyYeHHe oT4er 1o Jjad. pabore
Hroro: 28 68 | 84 180

3.2.3. Ha3zpanue TeM JeKUMH M KOJH4YECTBO 4YACOB IO ceMecTpPaM H3Yy4YeHHsl Y4eOHoil

AUCHHUITIJIHHDbI

Haszpanue Tem Jiekuuii yueOHONH JUCHHIINHBI

Yacel

2

1 cemectp

Mexanuyeckue KojieOaHHUsI U BOJIHBIL.

Axyctuka. MH}pa3Byk 1 YIbTPa3ByK U UX BIMSHUE Ha OPraHU3M YEJIOBEKA

Mexanuka xunKocreun

duznueckre OCHOBBI IreMOJMHAMHKN

MexaHn4eckne CBOHCTBA TBEPIBIX TN H OMOJIOTMYECKUX TKaHEH.

DneKkTpocTaTuKa. 3aKOHbI MIOCTOSHHOTO TOKa. MIMITyIbCHBIE TOKH

Marnutsoe nosie. 3aKOHbI IEPEMEHHOTO TOoKa. DM 1Ot BBICOKOW YaCTOThI

Ctpoenne u cBoiicTBa OHOIOrHUecKX MeMOpaH. buonoreHmaner.

DNeKTpuyuecKye MoJisi OpraHoB U TKaHeH.

=l NS Bl e BT S ol e S o

reOMeTpI/ILIeCKaﬂ onruka. OnTuyeckasi CUCTEMA Ijia3a

[NOJ O I SO 2 I NS R AT NS f (S 2§ NS R (S I B\

Hroro

[\

0

2 ceMecTp

11.

WnTephepenuns n qudpakuus cBera

12.

Jucnepcus U noasipusanus CBETa.

13.

B3anmonelicteue cBera ¢ BeIecTBOM. Jlazepbl

14.

HoHusupyroiee U3ny4eHus: 1 UX NPUMEHEHUs B MEIULIUHE.

Hroro

=N NSRRI NS S I \S]

Bcero

3.2.4. Ha3panue TeM NPAKTHYECKHX 3AHSATHH M KOJHYECTBO YACOB IO CEMECTPaAM

H3yYeHHs y4eOHOH JUCHHIINHBI

No

n/n

Ha3paHue TeM NpPaKTHYECKUX 3AHATHH Y4eOHOH THCUHILTHHBI
(Mmonxynsn)

1




Cemectp 1

Moayas 1. Mexann4ieckue KoJe0aHUS U BOJHBI

1 Cratuctudeckas 00padoTKa JaHHBIX.

2 Cemunap Nel. Mexanudeckue konedaHus.

Jlaboparoprasi padora Nel. «MccnemoBaHue 3aTyxarolmux KojeOaHUH ¢

3. MOMOIIBID MaTeMaTU4eCcKoro MasiTHukay / «IIpyXKMHHBIA MasATHUK» /
«HccaenoBaHne BEIHYKACHHBIX KOJeOaHUH ¢ moMOIbI0 MasTHUKa Tossy

4 Cemunap Ne2. MexaHuueckue BOIHBL. AKyCTHKA.

Jlaboparoprasi pabora Ne2. «OmnpeneneHue CKOPOCTH 3BYKa METOAOM

5. Homepa» / «OmnpeneneHne 4YacTOTHOH XapaKTEPUCTUKH 3BYKOBOTO
aHAJIN3aTOpa YeJIOBEKa Ha MOPOre CAbIIIUMOCTHY.

Moayas II. Mexanu4eckue CBOMCTBA AKUIAKOCTEH
U 0MOJIOrHYecKHX TKaHeil

6. Cemunap Ne3. BA3KOCTb *KMIKOCTH.

Jlaboparoprasi pabora Ne3. «OmpenesneHue BSI3KOCTU KUIKOCTH METOIOM
Crokca» / «OmpeneneHne KOHLEHTpPAIMM pacTBOpa C  IOMOLIBIO

7. MEANIIMHCKOrO BUCKO3uMeTpa [ecca» / «PoOTauMOHHBIA BUCKOZUMETPY /
«TemnepaTypHass 3aBUCHMOCTb  BSI3KOCTH  KHIKOCTH  (BHCKO3UMETP
Ienmuiepa)

8 Cemunap Ne4. IosepxHOCTHOE HaTspKeHHe. Kamusipabie siBIEHUS
Jlaboparopnas pabora Ned. «Onpenenenue k03¢ punmeHra
MOBEPXHOCTHOI'O HATSDKEHUS CTAJIarMOMETPHYECKUM METoaoM» /  «

9. Onpenenenne kKo3(pPUIIMEHTAa TIOBEPXHOCTHOTO HATSDKEHUS KUIKOCTH
METOIOM  OTpbiBa  kojblay /  «Ompemenenue  koadduimenrta
MOBEPXHOCTHOI'O HATSKEHUS MO BICOTE MOAHSITHS JKUIKOCTH B KAIWIIISIPE)

10. Cemunap Ne5. @usnueckue OCHOBBI FeMOJIUHAMUKH.

CemuHap Ne6. MexaHM4ecKkne CBOWCTBA TBEPABIX TeT U OHOJOrMYECKHX

1. TKaHEN.

Jlaboparoprasi pabora NeS. «MexaHHUYeCKHe CBOWCTBA TBEPABIX TN Ha

12. npuMepe pacTsbkeHust Bojoca» /  «M3yuenme pedopmanmu  mpormda
JBYXOMOPHON OaJIKmy.

Pemenne 3amau no Tteme «MexaHMYECKHE CBOWMCTBA JKUAKOCTEH U

13. OMOJIOTMYECKUX TKAHEH) .

Mopayas II1. DjexkTpu4yecTBO H MATHETH3M
Cemunap Ne7. Dnektpocraruka. [locTosHubii Tok. UMnynabscable Toku (HY-

14. Tepanus
Jlaboparopnas padotalNe6. «Hccnenosanue mpouecca  3apsna
KoHneHcatopa» «buonormueckuii OObEKT Ha TMOCTOSIHHOM TOKe» /

15. «Omnpenenenue OUBJIEKTPUIECKON MIPOHULIAEMOCTH MJIOCKOTO
KOH/IEHCATOpay.

Cemunap Ne8. MaruutHoe noje. BiusiHue 3J€KTpOMarHUTHBIX IMOJeH Ha

16. opraHusm udenoseka. YBY — tepanus

17. Cemunap Ne9. Ilepemennsiii Tok. Ummynbscable Toku (HY — Tepamns)

18 Jlaboparopnast pabotaNe7. «llenmb mNEePeMEHHOr0 TOKa C E€MKOCTBIO,
UHIYKTUBHOCTBIO W AKTUBHBIM  COmNpoTuBIeHHeM» /  «M3ydeHue
3JIEKTPONPOBOAHOCTH OMOJIOTHYECKOHN TKAHWY.

19. Cemunap Nel0. ®dusnyeckue CBOWCTBA OMOJOrHUECKUX MEMOpPaH.

20. Cemunap Nell.buonorenumansl. PacnpoctpaneHne BO30YXKIEHHUS TIO




HEPBHOMY BOJIOKHY.

21. Cemunap Nel2. DnexTpudeckue MoJist OpraHOB U TKaHEH. 2
22 Jlaboparopuast padota Ne8. DKT" (CumynsaLHMOHHBINA LEHTP). 2
23 Jlaboparopnas padorta Ne9. D3I (CumysITHOHHBIN LEHTP). 2
24 Jlaboparoprasi padora NelO. Brrpanabie moteHuuanbl (CUMYISIITUOHHBIN 5
LEHTP).
Hroro 52
Cemectp 2
Moayas IV. OnTuka 1 HOHU3HpYIOIIEe H3JTyYeHHe
25 Cemunap Nel3. I'eomerpuueckas ontuka. OnTuueckas CUCTEMa IJ1a3a. ,
Mukpockon
26 Jlaboparopnast pabota Nell «Onpenenenue GoKyCHOTrO pacCTOSHUS TUH3bDY 5
/ «Onpenenenne KOHIEHTPAIIUH PACTBOPA C MOMOIIBI0 pepaKTOMETPay.
27 Cemunap Nel4. Unatepdepenuus u qudpakius CBETa. 2
28 Jlaboparoprast pabora Nel2 «OmpeneneHue TmoOKa3aTeNs MPETOMIICHUS
BO3JyXa C momoineio uHTepdepomerpa Malikenscona» / Hccnenosanue
SIBJICHUSI MU paKIUy Ha AU PAKIIHOHHON PELIETKE)
29 Cemunap Nel5.Ilonapuszanus, nucnepcusl. 2
30, Jlaboparopnast pabora Nel3 «IIposepka 3akona Mamrocay/ «Onpenenenue 5
KOHIEHTPAIIUU ONTHYECKU AKTUBHBIX BEIIECTB C TOMOIIBIO TOJSIPUMETPAY.
31 Cemunap Nel6. Bzanmopeiicteue cBeta ¢ BernecTsoM. / Jlazepsr 2
32 Jlaboparoprasi pabora Nel4. «OmnpeneneHue IJIMHBI BOJHBI Jj1azepa» /
«OmnpeneneHrue KOHIEHTPAIMH OKPAIIEHHBIX PACTBOPOB C IOMOIIBIO | 2
(doToKOJIOpUMETPaY.
Hroro 16
Bcero uacos 68
3.3. CAMOCTOATEJBHAS PABOTA CTYJAEHTA
3.3.1. Buabs1 CPC
o | HammeHoBaHu qeOHOoM Bceer
N anMeHOBAaHHe pa3jesia yueOHo Buast CPC cero
n/n | AMCUUILTHHBI (MOaYJIs1) JACOB
1 3 4 5
Cemectp 1
Moayas 1
1. | Crarucruueckas od6paboTka qTaHHBIX O6paboTka MOIETEHOTO 1
SKCIEPUMEHTA
2. | Mexannueckue konebaHus pelieHue 3aaa4, MOArOTOBKA K 4
TEOPETUIECKOMY TUKTAHTY,
MOATOTOBKA K JJA0OpaTOPHOi
pabote, 0O6paboTka pe3ybTaToB
nabopaTopHOT paboThI, 1O BHIOOPY:
cOO0ILIEHHE,;
3. | Mexanuueckue BOJIHbI. AKyCTHKA peleHue 3a1a4, NOATOTOBKA K 3
TEOPETUIECKOMY TUKTAHTY,




MOATOTOBKA K JJA0OpaTOPHOM
padore, obpaboTka pe3yIpTaToB

n1abopaTOpHOIT pabOThI, 1O BHIOOPY:

coO0ILIEHHE,;

Moayas 11

Mexanndeckue cBOMCTBA KUAKOCTEHN

pelieHue 3a1a4, MOArOTOBKA K
TEOPETUUECKOMY NUKTAHTY,
MOATOTOBKA K JJA0OpaTOPHOi
pabote, 0O6paboTka pe3yIbTaTOB

n1abopaToOpHOIT paboThI, IO BHIOOPY:

cOO0ILIEHHE,;

duznueckre OCHOBBI IreMOJMHAMHKN

peliIeHue 3a1a4, MOArOTOBKA K
TCOPETUUCCKOMY NUKTAHTY, IO
BbIOOPY: coodieHue;

MexaHu4yecKkue CBOMCTBA TBEPIBIX TEN
1 OMOJIOTMYECKUX TKaHeH

peliIeHue 3a1a4, MOArOTOBKA K
TEOPETUUECKOMY NUKTAHTY,
MOATOTOBKA K JJA0OpaTOPHOi
pabote, 0O6paboTka pe3yIbTaTOB

n1abopaToOpHOI pabOThI, 1O BHIOOPY:

cOO0LIEHHE,;

Moayas 111

Qnexktpocratuka. [locTosSHHBIN TOK

pelieHue 3a1a4, MOArOTOBKA K
TEOPETUUECKOMY NUKTAHTY,
MOATOTOBKA K JJA0OpaTOPHOi
pabote, 0O6paboTka pe3yIbTaTOB

n1abopaToOpHOIT pabOTHI, IO BHIOOPY:

cOOOILIEHHE,;

ITepemennelii Tox. Biusuue OM nonei
Ha OPTaHU3M YEJIOBEKa

pelIeHue 3a1a4, MOArOTOBKA K
TEOPETUUECKOMY NUKTAHTY,
MOATOTOBKA K JJA0OpaTOPHOi
pabote, 0O6paboTka pe3yIbTaTOB

n1abopaTOpHOI pabOThI, 1O BHIOOPY:

coO0ILIEHHE,;

dusnueckue CBOICTBA OUOJIOrMUECKUX
MemOpaH. buonoreHmam bl

pelieHue 3a1a4, MOArOTOBKA K
TEOPETUUECKOMY NUKTAHTY,
MOATOTOBKA K JJA0OpaTOPHOi
pabote, 0b6paboTka pe3ybTaTOB

nabopaTopHOt paboThI, IO BHIOOPY:

cOOOILIEHHE,;

10.

DIeKTpuyuecKye MoJisi OpraHoB U TKaHel

pelieHue 3a1a4, MOArOTOBKA K
TEOPETUUECKOMY NUKTAHTY,
MOATOTOBKA K JJA0OpaTOPHOi
pabote, 0O6paboTka pe3yIbTaTOB

n1abopaTopHOI paboThI, IO BHIOOPY:

cOO0ILIEHHE,;

Hroro yacos B cemectpe

36

Cemectp 2
Moayas IV

11.

I'eomerpuueckas onTuka

pelIeHue 3a1ay;
o0paboTka pe3ysIbTaToB J1ad.
paboOThI AEMOHCTPALHS PEIISHHBIX

10




3a/1ay;

12. | UnTepdepenuus, nudpakuus cera, pelueHue 3a1ad; 6
00paboTka pe3ysIbTaToB J1ad.
paboThI AEMOHCTPALHS PEIICHHBIX
3amad;
13. | onspusauus, nucnepcus pelIeHue 3a1a49, 6
o0paboTka pe3ysIpTaToB J1ad.
paboOThI AEMOHCTPALHS PEIICHHBIX
3amad;
14. | BzaumopelcTBue CBeTa C BEIECTBOM. peleHue 3aaady, 8
Jlazepsr 00paboTka pe3yIbTaToB J1ad.
paboOThI AEMOHCTPALHS PEIIECHHBIX
3amad;
15. | ITIK 36
MToro yacos B cemecTpe 48
Bcero 84

3.3.2. llpumepHasi TeMaTHKa pedepaToB, KYPCOBBIX padoT (He mpenycMOTpeHa y4eOHBbIM

TUTAHOM)

3.3.3. KoHTpo/IbHBIE BONPOCHI K IK3aAMEHY

1) T'apmonnueckue koJie6aHusi. MareMaTHUeCKUH, MPYXKUHHBIA U (PU3NUECKUH MAsTHUKU

(ompenenenue). Ilepuonm wmareMaTH4eCKOro W MPYKMHHOTO MasiTHuKa. OmnpeneneHue
rapMoHm4deckux kosiebanuii. JluddepennmanbHoe ypaBHEeHHE TApMOHIUYECKHUX KOJeOaHUH U
CMBICI BXOMSIIUX B HEro BEJIMYHH. 3aKOH IBWKEHMs U1 TapMOHMYECKHX KoyeOaHHi
(pemienrie  auddepeHIMaTLHOTO  ypaBHEeHHs). [ 'paduk  3aBUCHMOCTH  CMEIIEHUS
KOJIEOJFOIIEHCSl TOUYKU OT BpeMeHH (¥=f(7)). AMmuuTyna, 4acrora, nepuon (omnpeneeHue,
CBsI3b MEXKIY BEJIMYMHAMH, YMEHHE HAaiTH 10 rpaduky). CBa3b MEXKIY 4aCTOTOH KonebaHuii
U IUKIU4eckor (KpyroBoii) dwacTtoToil. CKOpPOCThb, YCKOpEHHE KOJeOMIOmecss TOYKU
(yMeHHe oOmpenenuTh BEIUYMHBI HCXOAs M3 3aKoHa ABIKeHus). KuHeruueckas,
NOTEeHLUATIbHAS 1 TIOJHAS SHEPTHs KOJIeOaTeIbHOTO IBUKEHUS.

2) 3aryxawmue kogaedanus. OnpeneneHue 3aryxaroummx kojedanuii. luddepeHunansHoe

ypaBHEHHE 3aTyXaroMX KOoJNeOaHUH U CMBICT BXOSIIUX B HETO BEJIMYUH. 3aKOH JIBHKEHUS
s 3aryxaromux  konebanmii  (pemmenue auddepeHumanpHoro ypasHeHHs). | padux
3aBHCHUMOCTH CMELIeHHs KoJeOmomeiics Touku oT BpeMeHu (x=f{?)). Jlorapudpmudecknii
OeKpeMeHT, KOd(p(UIMEeHT 3aTyXaHws, BpeMs peJakcaiuu (OonpeneseHue, CBs3b MEXKOY
BEJINYMHAMH, yMEHHE HalTH 1o rpaduky). 3aBHCUMOCTb OT BPEMEHH AaMILIUTYbI
3aTyxaimux konebanwuii (rpadpuk, hopmyna).

3) BbiHy:kaeHHble Kojge0aHusi. Pe3onanc. OrmpeneneHue BBIHY)KICHHBIX —KOJEOaHM.
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JuddepeHunanbHoe ypaBHEHHE BBIHYKISHHBIX KOJEOAHH M CMBIC BXOMALIMX B HErO
BEJIMYMH. 3aKOH ABMKEHHUS AJIsl YCTAHOBMBLIMXCS BBIHY)KACHHBIX KOJeOaHUH (ypaBHEHUE,
rpaduk). Pesonanc (onpeneneHue U yCioBUe, MPU KOTOPOM OH MPOUCXOANT). 3aBUCHMOCTD
AMILUTUTYAbI BBIHYKICHHBIX KOJeOaHUIl OT YaCcTOThI BBIHYKAAIOIUEH CHJIBI MPH Pa3JIUUHBIX
ko3 punmenrax 3aTyxaHus (pPe3OHAHCHbIE KPHBBIE, YMEHHE OIpENeNuTh MO rpaduky



PE30HAHCHYID YaCTOTy W PE30HAHCHYI amrmuTyay). JoOpoTHocTe konebarenbHON
cHCTeMBbI (OmpeneneHne, 3aBUCUMOCTh OT KO3 UIIMEHTa 3aTyXaHHsl, YMEHUE ONPEAEIHTh
NOOPOTHOCTD MO PE30OHAHCHON KPUBOIA).

4) KoaebéarenbHble mpouecchl B OpraHuzme 4ejoBeka. KoneOarenbHble NBIDKEHHs Teja

yenqoBeka mpu  xompbOe. CrarokuHesumerpusi. MexaHuueckue KojiebaHusl —cepaua.
Banucrokapauorpadusi.

5) Mexanuueckne BOJIHBI. AKycTHka. OnperneneHne MeXxaHU4eckol BouHbL llomepeunsie u

6)

MIPOJIOJIbHBIE BOJIHBL. Y PaBHEHHE IJIOCKOH MEXAaHWYECKOH BOJIHBI M CMBICH BXOASIINX B
Hero BennyuH. CKOPOCTb BOJIHBI, YAacTOTA, [JIMHA BOJHBI M CBSI3b MEXIY OHTHMHU
BeNIMYMHAMHU. [IOTOK 3HEPTUH BOJHBI, IJIOTHOCTh IIOTOKA 3HEPTUU (MHTEHCHUBHOCTB).
3aBHCUMOCTP WHTEHCHUBHOCTH OT AaMIUTUTYIbl KOJeOaHWI YacTULbI M YacTOThL YTO
HA3bIBAETCS 3ByKOM, MH(PA3BYKOM, YJIBTPa3BYKOM (ONpeaeseHne, YaCTOTHBIN Jruana3oH)?
Ton, mym, 3BykoBOH ymap. ®Pusnveckne XapakTEPUCTHUKH 3BYyKa (4acToTa, CKOPOCTH
pacrpoOCTPaHEHUsl, WHTEHCHBHOCTb, 3BYKOBOE JaBIIEHHE M CBSI3b MEXKAY OSTUMH
BenmurHaMu). [lopor cipimmmMocth, 0oseBoii mopor (onpeaeneHne, NPUHATOE 3HAUEHHE Ha
1000 I'y B Br/M® u nb). OTHocuTespHas mkana nHTeHcuBHOCTEH (nb). [lepeBon BeTHMUUHBI
BBIPAsKEHHOI B BT/M” B mewubenbl 1 HA0GOPOT ISl HHTEHCHBHOCTH U 3BYKOBOTO IABJICHHSI.
XapakTepUCTUKU CIYXOBOTO OINYyLIeHHs (BBICOTA, TeMOp, IPOMKOCTh). 3akoH Bebepa —
OexHepa (Marematudeckas popma). Kpusbie paBHOH rpOMKOCTH. YMEHHE MO HUM HaWTH
COOTBETCTBHE MEXIY YaCTOTOW 3ByKa, TIPOMKOCTBIO M HWHTEHCHBHOCTBIO. Meron
ayAMOMETPUH. 3aBHUCHUMOCTb MMOPOra CIBIIIMMOCTH OT YacTOTHl 3ByKa (ayIuorpaMma).
YMmenue 1o rpaguky ONnpeaesNuThb CIBIIUT JIH YeIOBeK 3BYK IPH JAHHON MHTEHCUBHOCTH U
9acToTe, ONMPENENIUTh MOPOr CIBIIIMMOCTH Ha JAHHOW YacTOTE, ONPENeNUTh YacTOTy, Ha
KOTOPOH 3ByK JIydIlleé BCEr0 BOCIPHHUMAETCS AHHBIM MAIlEHTOM. 3BYKOBBIE METOIbI
UCCIIEIOBaHNSI B MeOULMHE (aycKyJnpTanms, nepkyccusi). @onokapauorpadus. BomHoBoe
comnporusyieHne. KosduurenT npoHNKHOBEHNUS 3BYKOBOH BOJIHBI. PeBepOeparist.
HNudpazsyk. YaprpasByk. Uro Ha3biBaeTCs MHPPA3BYKOM, YIBTPA3BYKOM (OIpeneneHue,
4acTOTHBINA nuana3oH)? [IpumMeHeHue B MenuiuHe yibTpa3Byka. BimsHue mH(ppaszByka Ha
opraum3Mm uenoseka. Oddexkr J[lormepa (ompenenenne). dDopmyna AN YaCTOTHI,
BOCIIPHHUMAEMOH TMPHUEMHHUKOM, B CIIydae yAaJeHHUs U MPUOIMKEHUS MCTOYHUKA BOJHBL
JlornepoBCckuii CABUT YacTOTHI (onpenenenue, Gopmysia). YopoieHHas ¢GopMyia, B Ciydae,
KOTJa CKOPOCTb ABIDKEHUS OOBEKTa MHOTO MEHBIIE CKOPOCTH MEXaHMYECKOH BOJIHBI.
[Ipumenenne 3¢ dexra omnepa B MeauuuHe. Y3 MeTOnbI AMArHOCTHKH. TepaneBTuieckoe
npuMeHeHue Y 3.

7) Bszkocth xuakoctu. CraumoHapHoe Tedenue. [IoTok. YCioBHE HEpa3pbIBHOCTH CTPYH.
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Bsiskocth xmmkoctu (ompeneneHue, 4eM OOYCIIOBJIEHA, KaK 3aBUCHT OT TEMIIEPAaTyphl).
Enuanner m3mepenns koadduimenta Bsaskoctd B CHM M MemUUIMHCKONH MpakTHKE. 3aKOH
HeroToHa Ans BA3KOH *KUAKOCTU. HBIOTOHOBCKHME M HEHBIOTOHOBCKHE XXUAKOCTH. TeueHne
BSI3KOH KUIKOCTH MO TpyOam. 3aBUCHMOCTb CKOPOCTH TEUEHUS KMIKOCTH OT PACCTOSHUS
1o ocu TpyOsI (hopmyina, rpaduk). I'ne Oyner MakcumanbHasi, Tie¢ MUHUMAaJIbHAST CKOPOCTh?
®opwmyna [lyaszeiins. I'uapasnnueckoe cONpoTUBIeHUE. JIBUKEHUE TeJ B BA3KON JKUIKOCTH.
Cunpl, mEHCTBYIOIINE HA TEJO, MAJAIONIee B BEPTHKAIBHOM CTOJOE JKUAKOCTH. 3aKOH
Crokca. Meronpl ompeneneHust BSI3KOCTH SKUAKOCTH (METOA TMAfarolIero IIapHka,
POTAIMOHHBI BHUCKO3UMETpP, KANMWUIAPHBIA BUCKO3UMETP). Bsiskocte kposu. Yem
oOycrnosiena? Kak m3meHsercs mpu marosnorusix? Meronbl u3MepeHus: (MEeIUIUHCKHIA



8)

Bucko3umetp lecca). JlamuHapHoe u TypOyneHTHOEe TeueHne. KnHemaTnueckast BSI3KOCTb.
Yucno Pelinonpaca. Kpurndeckas CKOpOCTb.

IloBepxHocTHOe HaTszkeHue. Kamunasipabie siiienusi. OcoOEHHOCTH MOJIEKYJISIPHOTO
CTPOCHUS KUAKOCTeH (OMMKHHIA TOPAIOK, BPEMsl OCEINJION JKU3HH, SHEPTUsl aKTHBALIUH,
3aBHCUMOCTb BPEMEHH PEJIAKCALUH OT TEeMIIEPaTyphl JKHIKOCTH W 3HEPTUU AKTHUBALIIH).
IToBepxHOCTHOE HATSKEHUE >KUAKOCTU U €ro 3aBUCHUMOCTb OT TeMIeparypbl. MeTomsl
OTIpeNeNIEHUs] TIOBEPXHOCTHOT'O HATSDKEHUsI (METOJ OTPhIBA KOJIbIIA, CTAIATMOMETPUYECKHIA
meron). CMauuBaHue U HecMaunBaHue. Karum »KUIKOCTH Ha TIOBEPXHOCTH TBEPIOTO Tela.
Kpaesoii yron. @opmyna ans KocuHyca KpaeBoro yria. ['uapodobnas u ruapoduibHas
noBepxHocTh. MneanpHoe cMauuBaHue. JlONMONHUTENbHOE AaBIEHHE MEHHCKA >XKUAKOCTU
(bopmyna Jlamnaca). Kamumisiper. [ToBeneHue >KUAKOCTH MPU OMyCKAHWUU Kamujuispa B
COCYZ C JKUIAKOCTBIO. BBINMyKJIbIE U BOTHYTBHII MEHHCK. BpICOTa MOAHATHS KUIAKOCTH B
Kanujuisspe. 3HAYMMOCTh KalMJUISIPHBIX SIBJI€HUII B KPOBEHOCHOW cHUCTEME YeJOBEeKa.
DmMbommsL.

9) dusuyeckne OCHOBbI reMOAHMHAMHKH. Mogenn  kpoooOpamenuss (Dpanka,

3JNeKTpUUecKast Moaenb, Moaenb PocroHa). OObemMHast U JHMHEHWHAas: CKOPOCTh KPOBOTOKA U
CBsI3b MeXAy HUMH. I[lynbcoBasi BOJIHA, CKOPOCTb PAaCHIpOCTPAHEHMs. YPaBHEHHUS ISt
rapMOHHUYECKOH ITyJIbCOBOH BOJIHBL Y HapHbIi 00beM KpoBH. CKOPOCTh MyJIbCOBOM BOJHBI B
KpymnHbIX cocynax (popmymna Moenca-Kopresera). Pactipenesnienne naBieHust B COCYAUCTOM
pyclie U CKOPOCTH KPOBOTOKAa B 3aBHCHMOCTH OT THIA KPOBEHOCHBIX COCYIOB (Tpadmkm).
Pabora 1 MomHOCTh cepaua (MOTEHLMATbHAST U KMHETUYECKAas! COCTABIISIONINE, MPABOTO U
JEBOTO JKeIyAouka). PHU3MUecKHue OCHOBBI KJIMHHUYECKOTO METOJa HM3MEPEHHs aBJICHUS
KPOBU. MeTonbl OIpeneNeHns CKOPOCTH KPOBOTOKA (3JIEKTPOMArHUTHAS (IIOoyMeTpus,
TEPMOIJICKTPUUECKUE METOIBI).

10) Mexannyeckue cBoilicTBa TBepabIX Tea. Kpucrammdeckue tena. CTpoeHue, BHIBL,

cBotictBa. Ilomm- wm MoHOKpucTayutbl, aHm3oTpornms. Amop¢Hbie Tena. I[lomumepsr.
Ctpoenne, mpumepbl, NpUMeHeHHe B MenuiuHe. JKUIKHe KpUCTaUIbl (HEMAaTHYECKHE,
CMeKTHYeckHe, xojecrepudeckune). CTpoeHHe, CBOWCTBA, NPUMEHEHHE B MEIHLIUHE.
Hedopmarust. Yrpyras, miactudeckas, ynpyromiactudeckas. Jledhopmarus pacTsoKeHus,
abcomoTHOe, oTHOcuTenbHOE yraiuHeHue. Hampsokenue. 3akon I'yka. Moayne HOwTa.
Huarpamma pactspkenus. Ilpemen ynpyroctu, mpepen TeKydecTH, Ipenen MPOYHOCTH.
Hedopmarus cnsura. Yron cnpura. OTHOCUTENbHBIN caBur. KacareHoe HanpsikeHne. 3aKOH
I'yka. Monynbs ynpyroctu. MoaenupoBaHue MEXaHUYECKHUX CBOMCTB TBEPIbIX Tea. Moaenb
yIOPYyroro Teja. 3aBHCUMOCTb HAMPSDKEHHsT OT OTHOCHUTENBbHOW nedopmauuu. Mozenb
BSI3KOTO Tena. 3aBHCUMOCTb MEXIy HalpsDKeHHeM H BsI3koH aedopmarueir. Monenb
Makcsemna. Ckopocts aedopmanun Mopenun Makcsesia. 3aBUCHMOCTh OTHOCHUTEIBHOMN
nedopmaruu oT BpeMeHH — noji3ydectsb (rpaduk, Gopmyina). 3aBUCHIMOCTD HANPSKEHUS OT
BpeMeHH — pefakcaiusi HanpspkeHus: (popmyna, rpaduk). Mogens KenbBuna — doiixra.
3aBHCHMOCTb OTHOCUTENbHON AedopMaliiiy oT BpeMeHH ((popmya, rpaduk).

11) Mexannveckue cBoiicTBa Ouojormyecko TkaHu. CBOICTBa 3JacTHHA M KOJUIAreHa.
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MexaHuueckne CBOICTBA KOCTHOM TKaHM. XUMHYECKHH COCTaB, CTpoeHHe. AHM30TPOINUs
KOCTHON TKaHWU. 3aBUCHUMOCTb HAIpPsDKEHUs] OT OTHOCUTENBHOTO YAJMHEHUS MPU MaJbIX
nedopmarusax. 3aBUCUMOCTb OTHOCHTENBHOIO YAJIMHEHHMs OT BPEMEHH NpPU Harpy3ke Hu
CHATUU Harpy3ku. Mogens 3unepa. Mexannueckue CBONCTBA MBIIIEUHON TKaHU. Mopenuy,
KOTOPBIMU OHHU OIHUCBHIBAIOTCA. MexXaHU4eCcKue CBOMCTBA TKAHU KPOBEHOCHBIX COCYIOB.
3aBUCUMOCTD HaNps>)KEHUS] OT OTHOCUTEJIBHOTO YAJINHEHUs. Y paBHeHue Jlame.



12)

13)

DeKTPOCTATUKA. DJIEMEHTAPHBIM 3apsif. 3aKOH COXPAaHEHHs 3apsiga. DJIEKTPUUYECKOe
none. 3akoH KynoHa nns TouedyHoro 3apsaa. HampspkeHHOCTb 3JIEKTPUUECKOIO MOJIS.
Cunosble nuHuu. IloTeHiman. DKBUIMOTEHLIUAIbHBIE MOBEPXHOCTH. Pabora monst 1o
nepeMenieHno 3apsina. IloTreHuuanbHass sHeprusi sjekTpuueckoro mnojis. CBs3b MexAy
HANPSDKEHHOCTBID W NOTEHHHAJoM.  JludjiekTpuueckass  IPOHHLAEMOCTb  CPEIbL
DNEKTPUUECKUI TUTIONb. JIUNONbHBIH MOMEHT. MOMEHT CUJIbI, IEUCTBYIOIINI HAa AUMOJb B
ANIEKTPUUECKOM Toe. JIM3JIeKTPUKH B 3JIEKTPHUUECKOM moje. Bunel monspusammii. Jueprust
snexTpudeckoro nonsd. KoHpeHcatop. ONeKTpPOEMKOCTb. DJIEKTPOEMKOCTb ILIOCKOTO
KOHJIEHCATOpa. DJIEKTPOEMKOCTh OHOJOrMYeCKOH KIETKH. YIeNbHasl 3JIEKTPOEMKOCTb.
[Touemy 35eKTpUIECKON MOAETBI0 OMOJIOTHYECKOM KIIETKH CIYKHUT KOHIEHCATOp?
HocTosinublii TOK. DnexTpudeckuil Tok. IlnoTHoCTE M cuna Toka. Mcrounuku toka. DJ1C.
ConpoTuBieHne NPOBOAHMKA. YaenbHOoe comnpoTusieHue. CoennHeHHe MPOBOJHUKOB
(mocnenoBarenpHOe, mapaenbHoe). 3akoH Oma st yuactka uenn. KorneHcaTtop B menu
MOCTOSIHHOTO TOKA. 3aBHCHMOCTBH CHJIBI TOKAa B LIEMU W HAMPSDKEHHs Ha KOHIEHCATOPE OT
BpeMeHH TIpU 3apsinke KouaeHcatopa (dopmyna, rpaduk). Bpems penakcaumu RC-nernu
(ompenenenue, ymeHue HalTH 1o rpaduky). Buasl noasipuzanmii B OMOJOTHYECKIX TKAHSIX.
DNEeKTPONPOBOAHOCTb OHOJOTMYECKUX TKaHEH NpU TOCTOSHHOM TOoke. Kak m3meHsercs
CHJla TOKa C TEYEHHEM BPEMEHH TMPH TMOAKIIOYEHWH B LEMb IOCTOSHHOIO TOKA
ouonornueckoro odwekTa? Ilowemy? YUro Takoe ycranosusmmiics Tok? Kakoii mpormecc B
OunojiornueckoM OOBEKTE COOTBETCTBYET TANCHUIO CHJIBI TOKAa B IEMH, a Kakou
yCTaHOBUBILIEMYCSl TOKy? Kak HU3MEHSIOTCS SJIEKTPUYECKHE CBOWCTBA TKAHEH TIpH
MAaTOJIOTUYECKUX — Tponeccax. MCmoip30BaHHWE TIOCTOSHHOTO TOKAa B MEIHLIMHE.
lanpBanm3amms. Dnexrpodopes. UMnynbcHbIE TOKH. XapaKTEPUCTHKH UMITYJIbCHBIX TOKOB.
3aKOH  pa3IpakeHHs, JUINTEJbHOCTH  pPa3OpaKeHWs, TMOJSIPHBIA  3aKOH,  3aKOH
pedpakreproctu. [IpuMeHeHre UMIyIbCHBIX TOKOB B Menunuae (HY-Tepamus).

14) MarnuTHoe noJie. MarHuTHOE TOJIE U €ro cBoicTBa. BekTop MarHuTHON MHAYKIUU. JInann

MAarHUTHOW UHAYKUUHU. MarHUTHBI MOMEHT. JleiCTBME MAarHUTHOIO MOJIsi Ha MPOBOAHUK C
TOKOM. 3akOH Amriepa (HampaBiieHHe 1 MOIYJIb CHIIBI AMIiepa, YacTHble ciaydan). JleficTeue
MarHUTHOTO TOJISL Ha JBMOKyINUeECs 3apsukeHHble yacTunbl. Cuna JlopeHua (HanpaBieHne
Monayib cuibl JlopeHuma, dacTHble ciaydan). [[BHiKeHHE YaCTHIBI B MAarHUTHOM IIOJIE TI0
OKpPYKHOCTH (Tepuoj oOpaiieHusi, paanyc OpOWTBI, CKOPOCTb BpalleHusi). MarHUTHBIN
notok (¢opmyna, yactHele ciy4dan). MHAYKTUBHOCTb KOHTYpa. JHEPrUs MarHUTHOTO
nojist (hopmyna). OnektpomarHuTtHas uHAyknws. JIC  wunpykuoun. 3akoH  @apagest.
IIpaBuno Jlenma. MarHuTHBIE CBOWCTBA BellecTBa (mapa-, ina- W (eppOMArHETHUKH).
MarHuTHbIE CBOHCTBA TKaHeH oprannsma. Pu3nyeckrie OCHOBBI MArHUTOOHOJIOTHH.

15)IlepeMeHHbIH TOK. YpaBHEHHE NEPEMEHHOrO TOKA. JIEHCTByOmMEE U MaKkCUMAaJIbHOE
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3HaYCHHE CHJIbI IEPEMEHHOr0 TOKa (HAMpPSDKEHHMs)) W CBsI3b MEKAY HUMH. MOIIHOCTS,
BBIZIENIIEMAsl B LIETIM TNepeMeHHOro Toka. [locnenoBaTenbHas Lenb NEPEMEHHOIO TOKA,
COCTOAIAsI M3 PE3UCTOPa, KOHIEHCATOpAa M KaTyIIKA MHAYKTUBHOCTH. 3akoH Owma st
yuacTka menu. Pe3ucrop B Lenu NEpeMEHHOro Toka (caBur (a3 MeXAy TOKOM U
HANpsDKEHUEM, YypaBHEHHE Ui HANpsDKeHUS Ha PE3NCTOpe, BEKTOPHAs JAuarpamma,
aKTHUBHOE conpotuBiieHne). KoHaencatop B Lenu NmepeMeHHOro Toka (caBHTr (a3 MexIy
TOKOM U HamIpsDKEHHEM, YPaBHEHHE Uil HamnpsDKEHUST Ha KOHIAEHCATOpe, BEKTOpPHAs
auarpaMma, peakTUBHOE €MKOCTHOE CONpOTHBIeHUe). KaTyiika B 1ienn nepeMeHHOro ToKa
(coBur Qa3 Mexny TOKOM W HampsDKEHHEM, YPaBHEHHUE JJIsl HANpPsDKEHHs Ha KaTyIIKe
UHIYKTHUBHOCTH, BEKTOpHAs JAHarpaMma, pPEeaKTHUBHOE WHAYKTHBHOE COMPOTHBIICHHUE).



Hmnenanc Lenu MEPEMEHHOTO Toka. ConpoTuBieHne OMONIOrNYeCKOro
00BEKTa MEPEMEHHOMY TOKY. OJIEKTPHYECKHE SKBHUBAJICHTHBIE CXEMBI, MOIEIHUPYIOLIHE
Ouonornuecknii  OOBEKT Ha MEpeMEeHHOM Toke. Jlucmepcusi  3JEKTPOIPOBOIHOCTH
OMONIOTHYECKON TKaHH. O-, B- U y-pucrepcus. 1 paduk 3aBUCHIMOCTH MMIIEIaHCAa JKUBOH H
MEpPTBOM TKaHH OT YacTOTHI MepeMeHHOro Toka. KoadpuumeHT xn3necniocoOHOCTH TKaHH.
[Ipumenenne BBICOKOYACTOTHOTO TOKAa B MeaumuHe. DM Moy BBICOKOH YacTOTBI U X
BO3/ICHCTBUE HA OPTaHU3M.

16) ®usnueckne cBoiicTBa Ouonorudeckux memOpan. CrpoeHne  OHONOTHYECKOM

MeMOpaHbl, OumunuaHbi c1oi. AMpudunpHOCTE MMMUAOB. McKycCcTBEHHBIE MEMOpPaHbI U
ux npumMeHenue. JlarepanpHast nupdysus, «paun-duom» nepexon. Puznyeckue CBOWCTBA
OUONOrHYeCKUX MeMOpaH: >KHUAKOKPHUCTAJUTMYECKOE COCTOSIHME M €ro HM3MEHEHHE MpH
TeMrepaType, TOJLIMHA MeMOpaHbl, IUIOTHOCTh JIMIUOHOTO  OWCIOS,  BS3KOCTb,
MOBEPXHOCTHOE HATSDKEHHE, KOA(PPHULHUEHT MPENOMIIEHUs], MOAYJb YIPyroctu. EMKoCTHbIE
cBoiictBa Owojyormdecknx wMemOpaH. Ilodemy KkjeTka mOXoka Ha KOHAEHCATOp?
DJIeKTPOEMKOCTh Ouonornueckoii meMOpanbl (dopmyna), YiaenbHas 3IEKTPOEMKOCTb.
JlvanekTpudeckasl MPOHULAEMOCTb JIMITUAHOTO Oucios. HanpskeHHOCTb 3JIEKTPUUECKOro
noJisi Ha MeMOpaHe  CBsI3b €€ ¢ MeMOpPaHHBIM MOTeHIHaNoOM. [lepeHoc MojIeKys (aTOMOB)
yepes memOpany. Huddysus B omgHopomuoit cpeme. Ilortok BemectBa. Koadduument
mipdysun. IlnotHOocTP mOTOKAa  BemiectBa. YpasHeHune Puka.  Koadduument
pacnpenenenus Beriectsa. KosgpduumeHt mpoHuuaeMoctd MeMOpaHbl. YpasHeHne ®Puka
s mMeMOpanbl. TpaHcmopT HMOHOB uepe3 MemOpany. JlBa ¢axTopa, ompenessromniue
MEePeHOC HOHOB 4Yepe3 MeMOpaHy. YpaBHeHue Hepucra-Ilnanka. Buasl maccuBHOTO
TpaHcnopta (mpoctast Auddy3usi, mepeHOC NOHOB Yepe3 MeMOpaHHbIe KaHAJbI, OOJIeryeHHAas
mddysus) AkTuBHBIN TpaHcnopT. Mexanmus3Mm aeiicteust K-Na-Hacoca.

17) buonorenuuanpl. [loTeHIman MOKOS KJIETKH (deM OOYCJIOBIEH, YeM MOIIEPIKUBAETCSI

MOCTOSIHCTBO, OCHOBHOH MOTEHIMAJIONOAIEPKUBAOIINNA NOH), PaBHOBECHBINT MeMOpaHHBIH
noreHunan. YpasHenue Hepncra. Ypasnenue ['onbamana-XomkkuHa-Kartua. Ilorenunan
NEeWCTBUS, MPUYMHA M MEXaHW3M BO3HUKHOBEHHUS. ['paduk 3aBUCHMOCTH TMPOBOIUMOCTH
memOpanbl ansi woHoB K wuNaor Bpemernnm npu reHepaumm [1[I. Dazer  I1/1
Pacnpoctpanenune IIJ[ mo MHETMHU3UPOBAHHOMY W HEMHUEIMHU3UPOBAHHOMY HEPBHOMY
BOJIOKHY (CaJIbTaTOPHBIN U HEMpepbIBHEI). TenerpadHoe ypaBHEHHE IS pACTIPOCTPAHEHHS
BO30Y)KIEHHs 0 HEMHEIMHU3MPOBAHHOMY HEPBHOMY BOJIOKHY, Perienue tenerpadHoro
ypaBHEHUs [Js1 CTauUOHApHOro ciaydas. IloCTOsiHHas JJuHBI HEPBHOIO BOJIOKHA
(ompenenenue, ¢opmyna). CKOPOCTh MPOBENEHUsS HEPBHOrO HMIyJbca (OT YEero W Kak
3aBHCHUT JIJIs1 MUEJTMHU3UPOBAHHOTO M HEMHUEJIMHU3UPOBAHHOTO HEPBHOT'O BOJIOKHA).

18) DiexTpHyeckHe MOJIsi OPraHOB M TKaHeH. DJIEKTPUYECKUA MUMONb. Ilinedo mumoss.
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JIUTONBbHBI MOMEHT. DJNEKTPUYECKOE IOJIe AUMOJIA. JKBUIMOTEHUIUATIbHBIE MMOBEPXHOCTH.
[loreHuuan 3A€KTPUUECKOrO MOJIA OHUMNOJA B HEKOTOPOW TO4YKe. Pa3HOCTH MOTEHLMANOB,
CO3[aHHAasl AUMNOJIEM MeXAy MAByMs TOYKaMH. JlUmosbp B LEHTPE PABHOCTOPOHHEIO
TpeyronbHruKa. COOTHOLIEHNE HAMPSIKEHUH U MPOSKLUN TUMOJbHOTO MOMEHTA Ha CTOPOHBI
PaBHOCTOPOHHEIrO TPEyrojbHUKA. JlUMoib BO BHEIIHEM OJHOPOJHOM M HEOAHOPOIHOM
nosie. TOKOBBIN AUMOJNb. JIUTIONBHBIIT MOMEHT TOKOBOTO JUIIONA. DJIEKTPUUECKOE TIOJIE,
CO3JIaHHO€ TOKOBBIM aumonieM. lloTeHIman mosis TOKOBOro Aumnoist. Bo3Oy:kmeHHbI
y4aCTOK MHOKapAa KaK COBOKYIHOCTH OOJBIIOTO YHCIA TOYEYHBIX TOKOBBIX JUIOJEH.
OKBUBAJIEHTHbII TOKOBbI JAMMONb cepauna. MHTerpanbHbIl 3JIEKTPUUECKUN BEKTOP



cepaua (MOBIL]). Dnexrporpadus. DnekTporpamMmbl.  Bumsl anekrporpammbl.  OCHOBHBIS
noJioxkeHus1 Teopun nekrporpaduu. Tpeyronbauk DitHTxOBeHa. OTBeneHNsA. CTaHAApPTHBIE
orBeneHus. Ilpoexuus MOBC Ha cranpmaptHeie orBeneHus. Bug OKIT B craHpmapTHbIX
OTBEACHUAX. XapaKTepHble 3yOLbl U KOMIUIEKCHL. BexTopkapauorpadus.

19) TeomeTrpuueckass onTHKa. AOCONIOTHBIA TOKaszaTenb mnpenomiieHus. OTHOCHUTENbHBINA

NoKa3aTeNb NpejJoMIIeHUs. YToJl MajeHus CBeTa Ha IpaHully pas3jena JIBYX cped. Yrod
OTpaKeHHs. YTOJ TPEJOMICHHs. 3aKOHBI T'€OMETPHYECKOW ONTHKH (3aKOH OTPaKeHUS,
3aKOH TIPEJIOMJICHHsI). SIBJI€HHE TOJHOrO BHYTPEHHEro oTpaxxeHws. l[IpenenbHbIil yroa
NOJIJHOTO BHYTPEHHEro otpakeHusi. HeoOxomumble yCnoBHS [Js1 €ro  BBINOJHEHUSL.
[IpenenvHbiii yroa. YcrpoiictBo u mnpuHOUN padotel pedpakromerpa. OmnpeneneHue
MOKa3aTess MPeJIOMIICHNE JKMIKOCTH C MOMOIIbI pedpakromerpa. JInH3bl Buabl nuH3.
Tonkast nuH3a. XapakTepUCTUKH TOHKOW JIMH3BI. PaTnyC KPUBU3HBI MOBEPXHOCTH, (OKYC,
(doKycHOe paccTosiHMEe, ONTHYecKass cuia (M CBSI3b MEXAy HHMH), ONTHUECKUH LEHTD,
IJIaBHAsi ONTHUYECKas IUIOCKOCTh, TNIaBHAs ONTHYECKas OChb, (POKAJbHAS TUIOCKOCTh. XOI
Jydeil B coOuparotneil u pacceuparoineii aunH3e. [loctpoenue n3odpakeHust B TOHKOH JIMH3E.
dopmysia TOHKOH JHMH3BL. YBENWYEeHHE JHH3bL AOeppanuu ONTHUYECKHX CHUCTEM:
acTUrMaTu3M, cpeprueckas, XpoMaTUIeCKast, TUCTOPCHSL.

20) OnTuueckas cucrema raaza. Onrudeckas cucrema riasa. [lpusenennsiii rna3. PaccrosiHue

HAUJIy4YlIero 3pCHUs. banxkHsAa Touka. I[aansm TOYKA SICHOI'O BUACHUA. Yron 3pCHUA.
Ilpenen paspemenus. Octpora 3peHus. HemocraTkum oONTHYECKON CHUCTEMBI TrJja3a
(6mu30pyKOCTh W MAbHO30PKOCTh) M WX ycTpaHeHue. llocTpoeHne wu300pakeHUs B
HOpPMaJIbHOM T[Jia3e, Mpu OJM30PYKOCTH M AajdbHO30pKocTH. OmnTHueckas cHCTeMa W
yCTPOMCTBO OHONOrHuecKoro Mukpockona. IlocTpoeHune H300pa)keHUsi B MHUKPOCKOTIE.
VYBenuyeHne OKyJsipa. YBenudeHHe OObeKTHBA. YBenndeHue Mukpockoma. IlIpenmen
paspemeHust (onpenesienne u (Gopmyna) U paspemaromas CrIocOOHOCTh MHKPOCKOTIA.
VrnoBast 1 uncnaosas aneptypa. CriocoObl yMeHbIIeHHs npenena pasperieHus. Mmmepcust.

21) Nutepdepenuusi. Kakne BONHBI Ha3bIBAIOTCSA KOrepeHTHBIMU? Kakoe siBjeHHE Ha3bIBAETCS

unreppepenimeri  ceera?  Kakoe — HeoOxomumoe — ycioBHE€ — IUISI  TOJIyUYEHHS
uHTeppepeHIIMOHHONH KapTuHbBI? YUTO Ha3bIBaeTCs, ONTHYECKOH pasHocThio xoma? Kak
ONTHYECKAsl PAa3HOCTh XOJa CBs3aHAa C PAa3HOCTBHIO (a3 ABYX BOJNH? 3alMIINTE YCIOBHE
MakCUMyMa W MHHUMyMa uHTepdepeHunu. Uro HazbiBaercs, kosnblamu HeroTona? Kak
BBIUMCIUTb JJUHY BOJHBI CBeTa, 3Hasg paauyc Kkoibla HetoroHa? Yrto Takoe
unrepdepomerp? Cxema u npuHIUI padoTel HHTEPDEepomeTpa Maiikenbcona. /s uero o
UCTIONBb3YETCS?

22) Iadgpakumun. B uém cocroutr sBnenue nuppaxumu? IIpusBennre mpuMepsl MPOSBICHUS
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3TOrO SIBJIGHWSI B €CTECTBEHHBIX ycioBMsAX. Korma B 11abOpaTOpPHBIX YCIOBHSIX MOXHO
Habmonate audpakunuro? Kak ckaspiBaercs nudpaknus Ha padoTe ONTHYECKHX MPHOOPOB
(Mukpockona, ¢oroanmapara u T.1.)? Chopmynupyiite npunuun IroiireHca-®penens u
00BsiICHUTE (KaueCTBEHHO) Ha OCHOBE 3TOrO MNMPHHLMWIMA siBieHue audpaxuuu. Onummre
I(PaKIUOHHYI0 KapTHHY OT AUQPAKIUOHHOH peméTku. UTO Ha3bIBaeTCs, MEPHONOM
mudpakunonHoii pemerkn? Kak ero onpenenuts, 3Hast KOIMYECTBO Iueei Ha Mm? Kakoso
Oymer pacripeneneHue WHTEHCUBHOCTEH B CHEKTpe NMpu Audpakiuyd Ha AUQPaKLUOHHON
pewmerke? 3anuIINTe YCIOBHE MAKCUMYyMOB, MUHHUMYMOB M JOTIOJIHUTEIbHBIX MUHUMYMOB
npu audpakuuu  Ha qudpaknMoHHON — pemerke. Kak  ompenmenuTs  KOJIUYECTBO
TOTMOJHUTEIBHBIX MUHUMYMOB B CIIEKTpe OT AudpakuunoHHoi pemerku? Kak onpenenutsb
KOJINYECTBO MAKCHMyMOB, KOTOPO€ MOXKET [aTh MOaHHAas OU(PAKIMOHHAs perneTka’



IIpocTpaHcTBeHHas AMQPAKIUOHHAS peIIeTKA. PEHTTeHOCTPYKTYpPHBIH aHain3. Y CIOBUS
Bynbda-bperros. [lnss  4ero npuMEHsSETCS PEHTTEHOCTPYKTYpHBIA aHaimm3? Ilouemy
HEBO3MOJKHO JIJIs1 PEHTI€HOCTPYKTYPHOIO aHajin3a UCIIOIb30BaTh ONTUYECKUI 1Hana3oH?

23) Honsipuzaums. Yto coboil mpeacTaBiseT eCTECTBEHHBIN CBET C MO3ULINK BOJHOBON TEOPUH?

Uem oTimuaeTcsi MOJNSPU30BAHHBIN CBET OT ecTecTBeHHOro? Urto Takoe CBETOBOINH BEKTOpP?
IInockocTh monspU3aLuy MOJNSPU30BAHHOIO cBeTa? UTO Takoe ONTUYECKU aHU3OTPOIHbIE
cpeabl, U Kakue BEIIeCTBA K HUM OTHOCATCS (mpumepnl)? B uem 3akirodaercs siBIEHHUE
MOJIIPU3ALUM CBETa MPU NMPOXOKIAEHUM uUepe3 ONTHUECKH aHU3O0TPOIHYIo cpeny? B uem
3aKJIFOYAETCS SIBJICHUE BOMHOTO JydenpenomieHnst? OOBIKHOBEHHbIH U HEOOBIKHOBEHHBIN
ay4. CoiictBa. Kak ycTpoeHna u ans dero ucnonbizyercs npusma Hukons? Uro Beipaxkaer u
Kak Gopmynupyercst 3akoH Mamoca? TlonmydeHne noisspru30BaHHOTO CBETA MPU OTPAKEHUH
CBETa OT TIpaHMIbl paslena ABYX AUAJEKTpUkoB. 3akoH bprocrepa. Kakue semectsa
Ha3bIBAIOTCS ONTHYECKHU akTUBHbIMU? Kakue BeliecTsa Ha3bIBaroTCs nzomepaMu? Yrto takoe
pauemat? IIpuBenure npuMeps! JI€BOBPALIAIOINNX U MPABOBPALLAIOLINX BELIECTB C Pa3HbIMU
ceoiictBamu. M3 KakuMx OCHOBHBIX 4YacTell cocTtouT mnoJsipumerp? [l yero OH
npumensiercs? B uem 3akirouaercs (pu3MuUecKas CYIIHOCTh METOIOB MOJIPUMETPHH (B
YaCTHOCTH, CaXapuMETPUHN), JJIsl Yero OHU MPUMEHSIOTCS B MeauuuHe? UTO Has3bIBaeTcH,
nucnepcuell ceera? UYUro Has3piBaeTCs, HOPMalbHOM M aHOMalbHON aucnepcuen? Kakx
BBINJISIANT TpaduK 3aBUCHMOCTH TIOKa3aTeNsl MPEIOMIJICHHS OT YacTOThI (JJMHBI BOJIHBI)
ceera? CrnekTpanbHblid aHanu3. JlJi1 4ero OH MCMoNb3yercs. Bumpl criekTpoB (CIUIOIIHOM,
JTMHEHYATBIN, TOJIOCATHIH)

24) Ilornomenue. Paccesnue. Onpenenenne. 3akoH byrepa-JlamOepra B auddepeHumaipHoON

¢dopme. 3akon byrepa-Jlambepra B mHTEerpampHON (hopMe, CMBICT BXOASIIUX BEIHYHH.
Kosdpdumment nornomenus. I'papuk 3aBUCHMOCTH HWHTEHCHBHOCTH BBIXOISILIETO U3
pacTBOpa CBeTa OT UIMHBI MPONAEHHOIO MyTH JUIsl pa3HbIX KOHLIeHTpauuil. 3akoH bepa.
HatypaneHblii MonsipHBI TOKaszaTenb. 3akoH byrepa-Jlambepra-bepa m rpanuier ero
npuMeHIMOocTH. OnTHYeCcKast IIIOTHOCTh PacTBOpa (ONpeneeHne, CBsi3b ¢ KOHLIEHTpaHen).
I'paduk 3aBHCHMOCTH ONTHYECKOW IUIOTHOCTH PAacTBOpa OT MJHHBI BOJHBL MeTon
ONTUYECKON KojopumeTpuu. [lpuHmmMm paboThl ONTHYECKOro Kosopumerpa. SBieHue
Tunpansa. Mytasle cpensl. ['paduk 3aBICHMOCTH HHTEHCUBHOCTH BBIXOJSILIIETO M3 PACTBOPA
CBeTa OT [UIMHBI TNPOWAEHHOTO NYTH TPU paccesHUu cBeta. 3akoH Penes. OOmee
ocnaleHne MHTEHCUBHOCTH CBETA MPU MOTJIOIEHHH U PACCESTHUH.

25)JIazepbl. @oToH — vactuia OM wm3nyueHus:. CIIOHTaHHOE M BBIHY)XKIEHHOE H3JIyYeHHE.

26)
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WuBepcHass HaceneHHOCTb. AxkTuBHas cpema. (Co3maHHe MHBEPCHOI HACENEHHOCTU
(TpexypoBHeBasi cHucTeMa). YCTPOHCTBO Jsaszapa (ero 4YacTH, AJii 4Yero OHHU HYJKHBI).
IMpuanmn paboter (kak obOpasyercst nazepHblil syd?). CBOMCTBA Ja3epHOTO H3IYYECHHUS.
HenpepsIBHBIH M UMITyJIbCHBIA PEKUM Ja3epHOro m3snyueHus. OcoOEHHOCTH MOTJIOMEHUs
HETIPEPHIBHOTO JIA3€PHOr0 M3JIyUeHHst OMOJIOrMYECKON TKAHBIO (3aBHCHMOCTD TEMIIEPATyPhl
OT BPEMEHH BO3IEHCTBUS, YYaCTKM Ha rpaduke, Kakue NPOLECChl HUMEIT MeCTO?).
BoszneiicTBue MMIyJIBCHOTO JIa3€pHOrO W3Ny4deHHs Ha OuorkaHb. AOmsamms. Jlazepnas
nuarHoctuka (nHTepdepomerpus, rojgorpadus, JazepHass MacC-CIIEKTPOCKOIUS, Ja3epHbIH
aHanu3 Kposu, GoTopaspylienue u ap.). Mcrnons3oBanue 1a3epHOro U3y4eHus B Tepanuu u

XUPYPTUN).



3.4. OLUeHOYHbIe cpeAcTBa 419 KOHTPOA YCNeBaeMoCTU N Pe3yibTaToB
OCBOEHUSA ANCUMUMITNHDI

3.4.1. Buabl KOHTpONA 1 atTectauum, Popmbl OLEHOUYHbIX CPeACTB

HaumeHoBaHue OLEHOYHbIe cpeacTBa

Ne pasgena
Kon-Bo
El;-)n cemMecTt Eg'f":' ons yuyebHomn Kon-so HE3aBUCAM
a P AVNCLUNIVHBI dopma Bonpocos
(moayns) B 3afanni BapuaHToOB
1 2 3 4 5 6 7
1 111 TK LI I v TeopeTnyecKuii

ANKTAHT, OTYeT
no na6. pa6ote,

NHANBULYabHasA
3afava
2. 1 MK (LAY TecT 60 CnyuvaiiHblii
BblO6OP
3.4.2.TpumMepbl OLLEHOYHbIX CPEACTB:
[/191 POMEXYTOYHOI0 1 Yemy paBHa Be/IM4MHA MTHOBEHHOM CKOPOCTU?
KoHTpons (MK) 1.1. 1- Npon3BOAHON OT MyTU NO BPEMEHN

1.2. OTHOLLEHMIO NYTN KO BPEMEHN

1.3. MNpon3seaeHVIo NyTU Ha Bpems

1.4. 2-/A NpOM3BOAHON OT MyTN NO BPEMEHM
Pa3pbIB 6apabaHHOI NePenoHKM HaCcTynaeT Npu ypoBHe
OTHOCUTE/IbHOW MHTEHCUBHOCTU 3BYKa Lmax= 1504b.
Onpepennte MHTEHCUBHOCTL (BT/M ) 3ByKa 4acToToN v=
1KI'L, NpY KOTOPbIX MOXET HACTYNUTL paspbIiB 6apabaHHO
NeperoHKM.

PeweHue: L = 10 Ig (I/1o), rge lo - nopor cnbiwmmocty, | -
WHTEHCUBHOCTb 3BYyKa B BT/M2.

CnepoBaTenbHO: Itax =10-10 @

1 WcTouHMKamm cBeTa ABNAKOTCA ... aTOMbl.
BO3OY>K/EHHbIE

2. CBETOM Ha3bIBaAtOTCS 3IEKTPOMArHUTHbIE U3/TyYeHs,
BbI3bIBAIOLLYIE ... OLLYLLEHWS.

3pUTeNbHbIE

3. Cwuna cBeTa U3MePSIeTCA B .

KaHgenax

4. OrmnbaHme Nn/I0CKON CBETOBOW BO/THOM HeNpo3payHbIX Ten
Ha3bIBaeTCH ... CBeTa.

andpakumen

5. MepepacnpefeneHne 3Heprum Npy B3aMMoLeicTBIM
KOFepeHTHbIX /lyYell Ha3bIBaeTcs . CBeTa.
NHTepdepeHyyei

6. MakcMyM MHTepepeHLMM BO3HUKAET MpY PasHOCTU
X0[a, MPONOPLMOHANIBHON . YUCNY NOSYBOMH KOFepeHTHbIX
nyyen
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UemHOMYy
7. MuHUMYM UHTEp(EpEHIINH BO3HUKAET MTPH PA3HOCTH XOa,
MIPOMOPLIMOHAIIBHOM ... YHUCIY MOJYyBOJIH KOT€PEHTHBIX Jyuei
HeYemHoMy

8. 3aBrCUMOCTH (Pa30BOI CKOPOCTH OT HaCTOTHI CBETOBOMU
BOJIHBI Ha3bIBA€TCH ... CBETA.

oucnepcueii

9. 3aBUCUMOCTb TOKa3aTelNsl MPEeJOMIIEHHUS OT JJIUHBI BOJIHbI
Ha MPaKTHKe 0003HAYAKOT KaK ... CBETA.

oucnepcuio

10. B obnact HOpMaTbHOH TUCTIEPCHH B HAMOOJIbIIEH
CTEMEeHHU MPEJOMIISIFOTCS ... JTy4H.

¢uonemosuvie

11. B obnactu HOpMaTBHOH TUCTIEPCHU MEHBIIIE BCETO
NPEJOMISIIOTCA ... JIy4H.

KpacmHovie

12. B TkaHsAX OpraHu3Ma COAEPKaHUe MUKPO3JIEMEHTOB
OMpPEeNeNA0T C TOMOLIBIO CIIEKTPAIBHOIO ... .

ananu3a

13. Jlnsa nony4eHust NOJISIPU30BAHHOIO CBETA UCIIOJIB3YIOTCA

HONAPUAMOPLI
14. IlonssponaHble MIEHKU NPUMEHSIOT AJIsl TOJYYEHHUs ...
CBeTa.

HONIAPUBOBAHHOCO

15. Ilpu3ma Hukons ciry>kut 11 ... CBeTa.

noaapusayuy

16. BewmecTtsa, NOBOPAYUBAIOLINE TJIOCKOCTD MOJSPU3ALIUN
MOJIIPU30BAHHOIO CBETA, HA3bIBAIOTCS ONTHYECKH ...
BELIECTBAMH.

AKMUGHLIMU

17. Caxapa OTHOCSTCSI K ONTHYECKH ... BELECTBAM.
AaKMUGHBIM

18. IlonsipumeTpust NCHOIB3YETCSl B MEAULIUHE IJIs1
ompeaeneHus ... B Mo4de OOJIbHBIX.

caxapa

19. Jlyun, napanienbHble [IaBHOW ONTUYECKONU OCH, MOCIIE
NpeOMIICHUS B cOOMparoeil TMH3e COOUParOTCs B TOUKE ... .
dokyca

20. JIyuu, npoxopsiue 4yepe3 ONTUIECKUI LEHTP TOHKON
JINH3BL, HE

NpeNoOMIAIOMCS

21. B HOpMaJIbHOM TJa3e pe3koe n300paskeHne CO31aeTCs Ha

cemuamee
22. IlpucniocoOneHue riasza K pe3KoMy BHIACHUIO
Pa3HOYJAJICHHBIX IPEAMETOB HA3bIBAETCH ...
akxomooayueii

23. HemocTaTok 3peHusi, KOTAa pe3koe u3o0pakeHue
CO3MIaeTCs MePes CeTUYATKOM, 0003HAYAIOT KaK ...
O1U30pYKOCH®

24. HemocTaToK 3peHusi, KOTAa pe3Koe n300pakeHue

19




CO3JIaeTCsl 33 CeTYaTKON, 0003HAYAIOT KaK ...
OabHO30PKOCL

25. Yron Mexny IByMs JIy4aMH, UCXOAIMMU U3 KpalHUX
TOUYEK MpeAMEeTa U MEePeCeKaAroINXCsl B ONTUYECKOM LIEHTpe
j1a3a, Ha3bIBAETCsl YIJIOM ...

3penus

26. IlpenenbHbIi yron 3peHus rias3a 4eJIOBeKa paBeH OHOM
YIJIOBOH ...

Mumnyme

27. MuHMMaNbHBIN pasMep NpeaMeTa NPU MUKPOCKOIIUU
OTPaHUYUBAETCS SIBJICHUEM . ..

oughpaxyuu

28. Jlns pa3baBieHHBIX PACTBOPOB MOKA3ATENb MOTJIOIECHUS
IIPOMOPLIMOHAJIEH ... pacTBOpa

KOHyenmpayuu

29. ®OTO3NEKTPOKOIOPUMETPBI IPUMEHSIOTCS IS
OTpeneIeHNs ... paCTBOPOB.

KOHyenmpayuu

30. IIpu peneeBCKOM paccestHIH OeNoro CBeTa B HAaNOObIIeH
CTENEeHH PacCeUBAIOTCS ... JYUH.

¢uonemosuie

3.5. YYUEBHO-METOANYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHUE

YYEBHOM JUCHUATLIHHBI

3.5.1. OcHoBHas JuTepaTypa

o/ Ton, MecTo Kou-Bo 3x3emmsipos
e HaumeHnoBanmue ABTOp (BI) A B GUO- a xatbenpe
JHOTEKe
1 2 3 4 7 8
| MenunuHckas u Pemuzos, A H. | yueOHHK-4-¢ 200
Ounonornyeckas pusnka: U311, UCTIP. U
nepepad.-
M..I20TAP-
Menua, 2014 -
647 c.
| @u3nka a5 By30B: Huxepos B.A. | M. : JlaukoB Heorp.
MEXaHHUKa U uKe, 2017. — OOCTyN
MOJIEKYJISIpHas (PU3HKA 136 ¢. : Tabm.,
yueOHHK [ DIEKTPOHHBIH rpad., cxem. —
pecypc] /. — URL:
http://biblioclu
b.ru/
| PuU3KKa C 3I€eMEHTaMHu Oiinenpmad E. Heorp.
onodm3uku: yueOHUK ik JIOCTYTI
[DnexTponHbIi pecypc] /
E. . D#inenbman. - M. :
I'S0TAP-Menua, 2013.
URL:
http://www.studentlibrar
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3.5.2. JononHNTenbHaa nuTepartypa

Kon-Bo 3K3eMnapoBs

"og, mecTo
n/Ne HanmeHoBaHMe ABTOp (bl) mg,anMﬂ B Ha
onbnunoteke  Kadenpe
1 2 3 4 7 8
1 Pusvkau B.®. AHTOHOB, /.-2 n3g,, 200
oromsnka:yyeb. ansa E.K. Ko3nosa, menp. m
CTyZ. Mej. BY30B A.M. YepHbILLl. Jor.-
M.:F'30TA
P-
Meauna,2013
-468, [4] c.
2. CbopHuK 3aaaq no Pemun3oB A.H., M.: pocha, 200
MEANLIMHCKOU 1 MakcuHa A. T 2013-192 c.

61010rMYecKon hunsnke

3.5.3 basbl fjaHHbIX, NHPOPMALMOHHbIE CMPaBOYHbIE U MOUCKOBbIE CUCTEMbI

Pecypcbl BULS

i 3BC «KoHcynbTaHT cTyfeHTa» http://studmedlib.ru

2. 3BC «YHuBepcuteTckasa bubnunoteka online» http://www.biblioclub.ru/

3. 3BC «HOpaiiT» http://www.biblio-online.ru;

4. ANeKTPOHHble KaTtanorn 6ubnmnotekn Precy BO TIMY MwuHsgpasa Poccun
TrMy http://lib.vgmu.ru/catalog/

5. MeanumHckasa nutepatypa http://www.medbook.net.ru/
Pecypcbl OTKpPbLITOro goctyna

6. PefepasibHasn ANEKTPOHHasA MeAnUMHCKasn bubnnoteka (POMB) - nonHoTekcToBas 6asa
JaHHbIX LIHMB  http://www.femb.ru/feml/
Cyberleninka https://cyberleninka.ru/

© N

HOPA — «HaupoHasbHbI arperatop OTKPbITbIX PEMO3NTOPUEB  POCCUIMCKIX

yHUBepcUTeTOB» https://openrepository.ru/uchastniki

3.6. MaTepuanbHO-TeXHUYeCKoe obecrneyeHme y4ebHo gucumnanHbl (Mogyns)

HanmeHoBaHue (ed.) Mogaynb
YCTaHOBKM /191 NPOBeLeHNS NPaKTUYECKMX paboT: I
1) MaTemaTU4eCKniA, NPYXXNHHbIA MasATHUKKW, MasiTHUK Mons
2) 3BYKOBOIA reHepatop
3) YcTaHoBKa no mccnefoBaHuio adgekTa donnepa (MCTOYHMK Y3, KOMMNbIOTEP
C NporpaMmMHbIM 06ecrneveHnem
4) MynbTUMeAUAHbIA NPOEKTOpP, 3KpaH
YCTaHOBKM /151 MPOBEAEHNA NMPaKTUYECKNX paboT: |
1) BuckosnmeTp ennnepa
2) MeanumHckmii BUCKo3nmeTp Mecca
3) POTauMOHHbIN BUCKO3UMETP
4) YcTaHOBKa N0 OnpeseneHno NoBEPXHOCTHOMO HATSXKEHUSA XXUAKOCTU

4) MynbTUMEAUAHBIA NPOEKTOP, 3KPaH
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YCTaHOBKM /151 MPOBeAEHNA NMPaKTUYECKNX paboT: Il
1) DnekTpu4yeckue CTeHAbl A8 WCCNeAoBaHUSA Leneri MNOCTOSAHHOIO U
nepeMeHHOro Toka
2) ycTaHOBKa «Kapamonab» (CMMy/NSALMOHHbIA LEEHTP)
MynbTUMeANIAHBIA NPOEKTOP
SKpaH
YCTaHOBKM /191 NPOBeLEHNS NPAKTUYECKMX PaboT: v
1) (h0T03NEKTPOKOMOPUMETP, PACTBOPbI C Pa3/IMYHON KOHUEHTpauuei
2) nasepbl, ANPPaKLMOHHbIE PELLETKN
3) LO3UMETP, UCTOUHNK MOHU3UPYHOLLETO N3yYeHNs
4) pehpakToMeTp
5) NMH3bI, ONTUYECKNE CKaMbU
6) HTepepomeTp MalikenbcoHa
8) MmKpockon
MynbTUMeANIAHBIA NPOEKTOP
OKpaH
B unHCTUTYTE (hyHAaMeHTasIbHbIX OCHOB U MH(OPMALMOHHBLIX TEXHOMOMMIA Co34atoTcs
06y4atoLLMMCA YC/I0BUA /11 OCBOEHUS AUCLMN/IVH B hopmax, afanTrpoBaHHbIX K OrpaHUYeHuIo
NX 300P0BbS. 3yveHne NeKUMOHHOIO MaTepuasia BO3MOXHO B 3/IEKTPOHHOM BUZe.
3.7 TlepeyeHb WHGMOPMALMNOHHBLIX TEXHOMIOMNA, WUCMONb3YeMbIX A OCYLLECTB/IEHUSA
obpasoBaTe/IbHOro npouecca Mo AucunninHe (MoAy/ko), NpPorpaMmmHOro obecneyeHuss u
NH{OPMaLMOHHO-CNPABOYHbIX CUCTEM.
1 Kaspersky Endpoint Security
2. Microsoft Windows 7
3. Statistica Ultimate 13
4. BupTyasibHbIA CUMYNSATOP 415 UMUTaLMK YNbTPa3ByKOBOW Anar HOCTUKM
3.8. ObpasoBaTe/ibHble TEXHOOTNM HET
3.9. Pasgenbl yu4ebHOW AucuMnAUHBL  (MOLYNS) W MEXAUCUMNANHAPHbIE CBA3N C
nocnesyoLWwmMn gUcUnnaInHamum

Ne  HammeHoBaHMe Mocneayowmnx UCLMnanH

n/n
1 4 5 6 7
1 dusmonoruvs + +
2 Bronorus + + +
3 AHaTomns + + +

4. MeToM4eCKMe PeKOMeHJaLUM N0 OpraHn3aumm N3yyeHns AUCLUMNANHDI:
OO6y4eHne CKNaabIBaeTCs U3 ayAUTOPHbIX 3aHATUIA (96 Yac.), BKIOYAKOLLMX EKUMOHHbIN

Kypc (28 yac.) n npakTuyeckue 3aHaTUA (68 yac.), a Takke caMOCTOATENIbHON paboThbl (84 vac.).
OcCHOBHOe yuyebHOe Bpemsi BbILE/ISETCA Ha MPaKTUYEeCKyto paboTy Mo OBMAAEHUI0 HaBblKamu
peleHns 3agad M MPOBeAeHUS W3MEPEHW B Xo4e /labopaTopHbIX paboT, 06y4eHUto
NPUIOXKEHUS 3TUX HaBbIKOB K NMPOMECCUOHAIbHOM AeATE/TbHOCTN.

Mpn n3yyeHUn y4debHON AUCUUMINHBI HEO6XOAUMO WCMO0/Ib30BaTh KOMMbIOTEPHYHD U
NabopaTopHY0 TEXHUKY M Hay4MTbCA WUCMOMb30BaTb MpOrpamMMHble CPeacTBa A1 06paboTKum
pesynbTaToB U3MEPEHWUIA, OCBOUTb MPAKTUYECKME YMEHUSI BbIMO/HEHNS  /labopaToOpPHbIX
N3MepeHUI U NPUMEHEHUS NX B 1IeYeOHON AeATeIbHOCTH.

CamocTosiTe/ibHasA paboTa CTYZleHTOB NoApasyMeBaeT MOAroTOBKY K 3aHATUSIM, BK/THOHaET
MOArOTOBKY COO6LLEHWI, 06paboTKy pe3ynbTaToB /labopaTopHbIX paboT. Pabota ¢ y4ebHoW
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JUTEPATYypPOl PacCMaTPUBAETCS KaK BUA y4eOHOUW paboThl MO AWCHUILIMHE U BBITIOJHSIETCS B
npeJenax 4acoB, OTBOAUMBIX Ha €€ uzydenue (B pasuene CPC).

Kaxxneiit oOyuaromuiicss odecneueH 10CTynoM k OubanoreunsiM GoHnaMm Y HuBepcuTeTa
U Kadenpsl.

I[lo «kaxgomy pasmeny y4eOHOM  MUCHMIUIMHBI — Pa3pabOTaHbl  METOAMYECKHE
PEKOMEHALINH [Tl CTYACHTOB.

Bo Bpemst m3ydeHusi yueOHOH IUCLHUILIMHBI CTYIEHTBI CAMOCTOSITENbHO paboTaroT ¢
71a00pPaTOPHBIMU YCTAHOBKAMH COTJIACHO METOIUYECKHM YKa3aHUSIM, O(OPMIISIIOT BBITIOJTHEHHOE
3alaHie U TPEACTABISIIOT PE3YJIbTAT MPENOAABATENIO.

Pabora crynenra B rpymnme (QopMupyeT YyBCTBO KOJUIEKTMBH3MAa M KOMMYHH-
Ka0eJbHOCTb.

HcxonHelil ypOBeHb 3HAHUNM CTYAEHTOB OIpPENeNseTCcs TECTUPOBAHMEM, TEKYIIUI
KOHTPOJIb YCBOSHHSI MTPEIMETa ONPENENIeTCS] YCTHBIM OMPOCOM B XOZE 3aHSATHH, MPU PELICHUH
3ama4, 3aIUTON JaDOPaTOPHBIX padoT.

B koHue wm3ydeHus: y4eOHOW AMCLUIUIMHBI TPOBOAMTCS MPOMEKYTOUHBIH KOHTPOJIb

3HAHWH ¢ UCTIOJIb30BAHUEM TECTOBOTO KOHTPOJIS (3K3aMEH ).
5. OCOBEHHOCTHU PEAJIMZANINUA JUCIHHUILIWUHBI 1A OBYYAROIIUXCA C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbA U HHBAJINJ10B

5.1.1. Hannuue COOTBETCTBYIOLIUX YCIOBUN peaTu3aluy JUCLIUILINHBI

I[J'Iﬂ O6yLIaI'OH.[I/IXC$I N3 YHCJla UHBAJIMAOB U JIML C OrPaHUYCHHBIMH BO3MOXKHOCTAMU
3noposbst (OB3) Ha OCHOBAaHMH MUCHMEHHOTO 3asIBJICHHSI AUCIUTUIMHA PEATU3YETCS C yIETOM
0COOEHHOCTEH MCUXO(PU3NIECKOTO Pa3BUTHS, HHIUBUIYAJTBHBIX BO3SMOKHOCTEH U COCTOSTHUS
3I0pOBbsA (Haliee - UHANBUAYAIBbHBIX 0COOeHHOCTel). ObecnieunBaeTcst COOI0IeHNE
ClenyoUMX o0UmX TpeOOBaHUIN: UCIIOIb30BAHHE CIIELHAIbHBIX TEXHUUECKHX CPECTB
O6yLIeHI/I$I KOJUJICKTUBHOI'O U MHAUBUAYAJIbHOI'O MOJIb30BAHUS, IPEAOCTABJIICHUEC YCIIYT
accHUCTeHTa (ITOMOIIHNKA), OKA3bIBAIOIIEr0 TAKOMY 00yUaromeMycst HEOOXOIHMYHO
TEXHUYECKYIO ITIOMOIIb, o6ecnequI/Ie AOCTYyIIA B 3aHUA U IOMCIICHUA, TAC MMPOXOAAT 3aHATHA,
ApPyrue yCioBus, 663 KOTOPBIX HEBO3MOXKHO UJIU 3aTPYAHCHO U3YUCHUEC NUCIUILIINHBI.

5.1.2. Obecnieuenne coOmoneHUs 00IUX TpeOOBAHMIA

[Ipu peanuzanuy AUCUUIUTMHBI HA OCHOBAHUH MUCBMEHHOTO 3asiBJIEHHUS 00y4aroerocs
obecrieunBaeTcsi COOIIOACHNE CIENYIOINX OOUTNX TpeOOBaHMIA: MPOBENECHUE 3aHATUH IS
oOyyaromuxcsa-uHBaTUAOB 1 il ¢ OB3 B oHON ayANTOPHU COBMECTHO € O0YHarOIIUMUCS, HE
UMEIOIUMH OIPAaHUYEHHBIX BO3MOXKHOCTEH 37J0POBbS, €CIIH 3TO HE CO3AAET TPYAHOCTEH
00yHaromuMcsi, IPUCYTCTBHUE B ayIUTOPUU ACCUCTEHTA (aCCUCTEHTOR), OKA3bIBAOIIETO(HX )
00y4arOIUMCsT HEOOXOJMYIO TEXHHUYECKYIO MMOMOIIb C YYETOM UX HHAMBUAYATbHBIX
0COOEHHOCTEH; MOJB30BAHHE HEOOXOIUMBIMU OOYYAIOIIUMCS TEXHUIYECKHMMHU CPEICTBAMH C

YUETOM MX UHIUBUAYAIBHBIX OCOOCHHOCTEH.

5.1.3. JloBeneHue 10 cBeAeHUsT O0YHarOIIUXCSI C OTPAHMYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBBSI B JOCTYITHON AJIst HUX (pOpME BCEX JIOKAIbHBIX HOpMaTuBHBIX akToB @PI'BOY BO
TI'MY Munsapasa Poccuu.

Bce noxanbubie HopmaTtusHble akTel PT'BOY BO TIMYVY Munsapasa Poccuu no
BOMIPOCAM pPean3aiiy JUCITUTLUIUHBI (MOJYJIsl) TOBOASTCS 10 cBeaeHus oOyvarommxcs ¢ OB3 B
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IOCTYITHOH 1J1st HUX (popme.

5.1.4. Peanu3anus yBenuueHUs NPOAOKUTENIBHOCTH MPOX0XKICHHS IPOMEKYTOUHON
aTTecTalny MO OTHOIIEHHIO K YCTAHOBJIEHHON MPOJOKUTEIBHOCTH JIsl 00yHaroIerocs ¢

OIrpaHUYCHHBIMH BO3MOXKHOCTAMU 34O0POBbsA

dopma NpoBeACHUs TEKYLIEH U IPOMEXKYTOYHON aTTeCTALMK O AUCLUIUIMHE IS
00y4arImuXcst THBAINUIOB U JIUI] C OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 370POBbSI
YCTAHABJIMBAETCS C YUETOM HHIUBUIYAIbHBIX ICUXO(PU3NIECKUX 0COOEHHOCTEH (YCTHO,
MUCBMEHHO Ha OyMare, MICbMEHHO Ha KOMIBIOTEPE, B POpME TECTHPOBAHUS H T.I1.).
IIponomKUTENbHOCTD MPOXOXKAEHHUS IPOMEXKYTOUHON aTTECTALlUU MO OTHOLIEHHIO K
YCTaHOBJIEHHON MPOAODKUTEIbHOCTH YBEIUUUBAETCS [0 MMCbMEHHOMY 3as1BJIEHUIO
00y4aroImerocsi ¢ OrpaHHYeHHBIMUA BO3MOYKHOCTSIMU 3710POBbsL. [1pO0oIKUTEIBHOCTD
MOATOTOBKU O0YYar0IIerocsi K OTBETY Ha 3a4eTe YBEJIMUMNBAeTCA He MeHee ueM Ha 0,5 gaca.
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