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Mpwn paspaboTke paboueii NporpamMmmbl y4eGHOW ANCUMNANHBI (MOAYNS) B OCHOBY MOMOXEHbI:

1 ®IroC BO no nporpamme cneunanuteta 31.05.01 JleyebHoe geno.
YTBEPXAEHHbIA MUHUCTEPCTBOM 06pa3oBaHus U Hayku PP (B> 4P/1 20 r.
2. YuebHbli1 nnaH no cneyunansHoctn 31.05.01 JleuebHoe feno, YTBEPXAEHHbIA Y UYeHbIM

cogeTom ®IFBEOY BO TIMY MuHuctepcTBa 34paBoOOXpaHeHUs Poccuiickoi
Qepepaumn « IX» &Y 20" r., MpoTtokon Ne y

Paboyas nporpamma Yy4yebHOW AucumnavHbl (Mofyns) opobpeHa Ha 3acefaHuu
MHCTUTYTa (PyHAAMEHTaIbHbIX OCHOB U MH(OPMaLMOHHbIX TEXHONOTUIA B MeAnLuHe
oT« »06 20/&r. Mpotokon Ne -/O

3aB. Kategpoli \% Knoukosa O. H.

Paboyas nporpamMma y4ye6HOM AuCuMNInHbI «MegnumHeKas n 6uonormyeckas usmka»
ofobpeHa YMC no cneunansHocTn 31.05.01 JleuebHoe fgeno, oT « 20 /clr.
Mpotokon Ne 5.

Mpeacepatens YMC MpnbaHb A. H.

Pa3paboTunku:

JoueHT Kaeapbl

(n3nKKM n matematukn TFMY Crapuesa M.C.
(3aHMMaemas AOMHKHOCTb) (nognucb (MHUUMansl, hammnuns)




2. BBOJHAA YACTbH

2.1. lean U 321244 0CBOEHUS TUCITUILIHHDI

I]env ocBoenms y4ueOHON mucHumuiEbl «MeauuuHckas u Ouosorudeckast (HU3MKa» COCTOUT B
OBJIQJICHUN 3HAHUSIMU HEOOXOAWMBIMH IJIi TIOHMMAHUS OCHOBHBIX MPOLIECCOB B OpPTaHU3ME
YeJIOBeKa, CBOMCTB M OHOJIOrMYECKOro NEeWCTBHs (PU3MYECKUX (PAKTOPOB CPeIbl, MPUHIIMIIOB

NENCTBYSI MEAULIMHCKON ammnapaTypsl.

HpI/I 3TOM 3A0A4AMHU JAUCIHTUITIINHBI ABJIAIOTCA:

— mnpuobpeTeHne CTyACHTaMH 3HAaHUH O (PU3UYECKUX CBOHCTBAX U (PU3NUECKUX MPOLIECCAX,

MPOTCKAKOIIUX B OHOIOrMYECKUX O6’beKTaX, B TOM YHCJIC B YCJIOBCUCCKOM OPTaHU3ME,

—  pacCMOTpEHHUE Pa3AesioB MPUKJIATHON (PU3UKH, B KOTOPBIX PACCMATPUBAIOTCS TPUHLIUTIBI
paboThl U BO3MOXKHOCTH MEAUIIMHCKOW TEXHHKH, MPUMEHSIEMOW MpPH TUATHOCTHKE W

neueHny (MEeOUIMHCKas (PU3NKa),

— oO0ydeHue CTyIeHTOB MaTeMaTHUYECKUM METO/IaM, KOTOPbIE MPUMEHSFOTCS B MEIULIUHE U
MIO3BOJIIIOT M3BJIEKATh HEOOXOAMMYI0 MHGOPMALUIO W3 Pe3yJbTAaTOB HAOMIONCHUN H

I/ISMepeHI/II‘/'IJ OLCHUBATb CTCIICHDb HAACKHOCTHU MOJTYUYCHHBIX JaHHBIX,

— (QopmupoBaHUE y CTYIEHTOB JIOTHYECKOTO MBIIIJICHUS], YMEHUSI TOYHO (POPMYJIHpOBAThH
3amady, CIIOCOOHOCTh BBIMJICHSITH TJIABHOE U BTOPOCTENIEHHOE, YMEHHsI IeNaTh BBIBOJIBI

HA OCHOBAHWHM MOJYYEHHBIX PE3YJIbTATOB U3MEPEHHUI,

2.2. Mecto yueonoii nucuuniuasl B crpykrype OIIOII ynusepcurera

22.1. YuebHas mucimmuimHa «MenuuuHCKass U Ouosnorudeckas pusuka» BXOIUT B 0a30BYIO

9acTh y4eOHOro raHa no creruansHocty 31.05.01 Jleue6Hoe aedto..
2.2.2. OCHOBHBIE 3HAHUS, HEOOXOAMMBIE JIJISl H3YUEHUS] TUCIUTLIHBL, (POPMHUPYIOTCS:

- Ha OCHOBE NMPEEMCTBEHHOCTH 3HAHUI U YMEHH, TOJyUYEHHBIX MPH U3YUEHHH Kypca (HU3UKH,

MaTeMaTHKH 0011eo0pa3oBaTeIbHbIX YIEOHBIX 3aBEIECHH.

2.3. TpeGoBanus K pe3yabTaTaM 0CBOEHHS Y4eOHOIH THCUHILTHHBI:

2.3.2.A3yyenue paHHOH Y4eOHOIl JMCUHMIIHHBI

o0yuarmuxcs odmenpodeccuoHanbubix komnerenuuii (OIIK):

HamnpasjJeHO Ha <¢opMmupoBaHue

B pe3yabTare u3yueHusi yaeOHOH JUCHHIINHBI

Homep/ | Conep:xkanue
o0yuawiuecs 10/LKHbI:
1/ | MHAEeKC | KOMIEeTEeHLH
OueHoun
Ne | xommer U (11 ee
3HaTH Ymernb Baagern ble
C€HIIUH YaCTH)
cpeacTBa
1 2 3 4 5 6 7
1. | OIIK-7 | roTOBHOCTb K | XapakTepHCTHU | MOJbp30BaTeCcs | Meronamu HWnnusuny
UCIOJIb30BaHU | KU U yueOHO, MOMCKA abHbIE
10 OCHOBHBIX | OMO(M3HYECKH | HAyYHOH, uHpOopMauu 3anaum,
¢busnko- € MEXaHHU3Mbl | HAy4HO — no ¢usuke u
o . OTYETHI MO
XUMHUYECKHUX, | BO3AENCTBUS MOy JISIPHOM MaTEMAaTHUKE, 5
MaTeMaTH4ecK | (PU3NIECKUX JUTEepaTypoll | MeTogamu fraboparop
UX 1 UHBIX (dakTopoB Ha | MO QU3HKE U ¢pusukomare | HPIM
€CTCCTBEHHOH | OPTaHU3M, MaTe€MaTHKE, MaTudeckoro | pabotam,
ay4uHBIX MaTeMaTU4YeCK | MPOBOIUTH ONMCaHUs TECT
MOHSTUH, U 1€ METOAbI ¢dusnyeckoe U | MPOLECCOB B
METOJIOB MPU | peLIeHUs MaTeMaTU4YeCK | HEKHUBOH
peleHnn UHTENIEKTyal | oe pupose u B
npodeccroHa | bHBIX 3a7a4 U | MOJEIHPOBAHU | OpraHU3Me




JBHBIX 337a4. | UX IPUMEHe- | € MPOLIeCCOB, | YeJOBeKa.

HUEC B MEAULIU- | TIPOUC- METOAAMH

HE XOIALNX B obpaboTku
OpTaHH3ME pe3yJibTaToB
YeJIOBeKa;

SKCIEPUMEHT

MPOU3BOAUTH
pacy€ThI IO a
pe3yJsibTatam
HKCIEPUMEHTA

2.4. XapakTepucTHKA NPO(eCCHOHAIBHOM AeSITETbHOCTH BbINMYCKHHKA
2.4.1. O6aacTb npo(pecCHOHAIBLHOI 1eATEJTbHOCTH BbIMYCKHUKA

Ob6nactb npodeccHOoHaTBHON NESITEeIHPHOCTH BBITYCKHHKOB, OCBOUBIIMX MPOrpaMMmy IO
cneunanbHocTy 31.05.01 JleuebHoe neno

Obnacte  mpodeccroHanbHON  nesrenpHOcTH  BhiMyckHUKOB  OITOII BO 1o
cneunanbHocTh 31.05.01 JleuebHoe neno cesizana ¢ npodeCCHOHANBHBIM CTAHAAPTOM

Cas3p OIIOIT BO ¢ npodeccuoHaabHbIM CTAaHAAPTOM

Hanpasnenne VDOBEHD HaumeHnoBaHne BEIOPaHHOTO
MOJATOTOBKH/ P npo(eCCUOHANIBHOTO CTaHIAPTA
KBaJHpuKauu
CHEeLUaNbHOCTD
31.05.01 JleuebHoe 7 02.009
7eno Bpau-neuebnuk (Bpau-TepaneBT y4aCTKOBBIN)
21.03.2017r

2.4.2. O6beKThI NPo(PecCHOHATILHOI 1eATeIbHOCTH BbINYCKHUKOB,
1. pusnueckue nuna (MaMeHTHI),
2. HaCeJIEHHUE,
3. COBOKYITHOCTb CPEJICTB U TEXHOJIOTMI, HAIIPABJIEHHbIX HAa CO3JaHKE YCIOBUH JIJIs1 OXPaHbl
310pOBbsl FPAKAAH;
2.4.3 3anauu npo(pecCHOHAIBHOI 1eATEeJbHOCTH BbIIIYCKHUKOB
1. AHanmn3 Hay4HOM JUTEPaTyphl U OPULHATBHBIX CTATHCTUYECKUX 0030pOB, y4acTHe B
NPOBENECHUH CTATHCTUYECKOTO aHAIN3a U MyOJMYHOE NPEACTABICHNE TIOTYUYEHHBIX PE3YyJIbTaTOB,
2. YyacTue B pelleHUH OTAENbHbIX HayYHO-UCCIIeI0BATENbCKIX U HAYYHO-ITPUKJIAIHBIX 3a7a4 B
00JIaCTH 3IPaBOOXPAHEHHSI 110 TUATHOCTUKE, JISUEHUIO, MEAUIIMHCKOHN peaduimnrauyu u
npoQHIAKTHKE,
3. Cobmonenust OCHOBHBIX TpeboBaHMH NH(POPMAITMOHHON 0€30MacHOCTH
4. lnarnoctuka 3a0oeBaHUN U MATOJIOMMUECKUX COCTOSIHUM MalMEeHTOB
5. JInarHocThKa HEOTJIOKHBIX COCTOSTHUM
6. Jluarnoctuka GepeMeHHOCTH
2.4.4.llepeuncauts BUAbI NPOdeCCHOHANBHOI AeITeJIbHOCTH, KOTOPbIE JIEXKAT B OCHOBE
NpenoaaBaHusl JAHHOM THCUUILIHHBI:

1. HayuyHo-nccnenosaTenbCckas

2. OpraHu3allMOHHO-YTIpaBIeHYeCKast

3. MeauuuHcKas

3. OCHOBHAA YACTD



3.1. O6bem AMCLUNAUHBI N BUAbI Y4e6HON paboThbl

CemecTpbl
Bcero vacos/
Bug yuebHol paboTbl 3a4eTHbIX Ne 1 Ne 2
efnHNL
yacos yacos
1 2 3 4
AyaNTOpPHbIe 3aHATUA (BCero), B TOM Yuche: 96 72 24
Nexkymm (J1) 28 20 8
MpakTnueckue 3aHaTua (M3),
CemuHapsbl (C) 40 32 8
NabopaTopHble paboTbl (J1IP) 28 20 8
CaMOICTOFITeJ'IbHaFl paboTa cTtygeHTa (CPC), B TOM 84 36 48
uuncne:
CoobuieHus 4 4
PacyeTHo-rpacuyeckune pa6oThbl (PIP) 22 16 6
MoaroToska K 3aHaTuaAmM(M3) 22 16 6
MoaroToBka K Tekywemy KoHTpono (MTK))
MoaroToBKa K npoMe>xyTo4yHomy KoHTponto (MMK)) 36 36
Bua npomexxyTouHom 3aveT (3)
arrectaymm 3K3ameH () 3
yac. 180 108 72
NTOIO: O6waa TpyJoEMKOCTb
LU' PyA 3ET 5 3 2

3.2. CofepxkaHune gncuUnnIvHbI

3.2.1 Pasgenbl y4yeOHOW AUCUMNANHBI U KOMNETEHUMW, KOTOPble A0/MKHbI ObITb OCBOEHbI
NpU UX N3yYeHUn

CogepxaHve pasaena B

Ne Ne HanmeHoBaHuMe pas
a 0 € pasjena ANOAKTUYECKUX eJMHNLAaX (TeMbl

n/n  KOMMETEHLUUN YUeBHOW ANCLMM/IHbI

pasfenos)
1 2 3 4
MexaHunueckue KonebaHus  Cratuctuyeckas 06paboTka faHHbIX.
1 OnK-7 N BOJIHBI MexaHun4yeckue KonebaHus v BO/HbI.
AkycTnka. CnyxoBoi aHann3aTop.
MexaHnuyeckme cBoicTBa BA3KocTb Xungkoctu. NoBepXHOCTHOE
5 ONK-7 YMUAKOCTEN U HaTsKeHve. KanunnapHole ABNEHUS.
' 61010MMUYECKIX TKaHEl ®Pur3NYECKME OCHOBbI FEMOLUHAMUKN.

MexaHnYecKne CBOCTBA TBEPAbIX Ten



1 OUOJIOTUYECKUX TKAHEM.

OIIK-7

MArde€Tusm

DIeKTPHUYIECTBO H

DJNEKTPOCTATHKA. 3aKOHBI
MOCTOSIHHOTO U IEPEMEHHOTO TOKA.
HWmnynbcHBIE TOKH U UX PUMEHECHHE
B MenuuuHe. buonoruueckue
MeMOpaHbl. buonoreHabl.
ITorenuuan nokos. [lorenuuan
OEHCTBUS. DNEKTPUUECKUE TIOJIS
OpraHoB U TKaHel. BbICOKOUaCTOTHbBIE
TIOJIS U UX BJIMSTHUE HA OPTAHU3M.

OIIK-7

H3JIy4YeHHe

OnrTuka 1 HOHH3UpYOIIEee

I'eomerpuueckas ontuka.

OnTuueckasl cucrema riasa.
Unrepdepenus n nudpakuus cBera,
JUCIepCcus U MOJsIpU3alLivsl CBeTa.
UzyueHne OMONOrMYECKUX TKaHEH B
nonsipusoBaHHOM cBete. Ilornoienue
U paccesHue cBera. TeroBoe
U3MydyeHHe W €ero IpUMEHEHUE B
MEIULIMHE. Honuszupyroiee
n3nydenue. Jlozumerpus.

3.2.2. Pazpennl yuyeOHOH AUCHUIINHBI (MOAYJIsI), BUABI Y4eOHOH AesiTeIbHOCTH U (opmbl

KOHTPOJIA
Buabl yueOHoii nesareqbHOCTH, (DOpPMBI TEKyIIEro
Haumenosanue . [BKJIIOYASl CAMOCTOSITEJIBHYI0  |[KOHTPOJIsI
Ne N pasnena y4eoHok padoTy CTyeHTOB ycreBaemMocTH (no
n/m - ceMecTpaHCIHILIHHEI (B uacax) Hedesim cemecmpa)
(vony1s1) J |Jp {03 [CPC |scero
1 2 3 4 5 6 7 8 9
1 |1 Mexannueckue 1-4 Teopernueckuit
KOJIe0aHUS U 4 14 |8 26 JHUKTAHT, 3aJa4H,
BOJIHBI oTd4er 1o Jjad. pabore
2. |1 Mexanuueckue 5-9 TeopeTHiecKHil
CBOHCTBA OUKTaHT, 3a0a4H,
KHAKOCTEl 6 16 |12 |34 oTuer 1o Jad. padore
O0MOJIOTHYEeCKHX
TKAHEH
3. |1 DJIeKTPHYeCcTBO U 10-20 Teoperuyeckuii
MATHETH3M 18 22 |16 46 JOUKTAHT, 3a/1a4H,
oTueT o yiad. pabore
4 |2 OnTuka n 1-8 Teopernueckuit
HOHHU3HDpYIOIIee 10 16 12 38 JUKTAHT, 3a71a4U,
H3JIyYeHHe oT4er 1o Jjad. pabore
Hroro: 28 68 | 84 180

3.2.3. Ha3zpanue TeM JeKUMH M KOJH4YECTBO 4YACOB MO ceMecTpaM H3Yy4YeHHsl Y4eOHoil

AUCHHUITIJIHHDbI

No

Ha3Banue Tem Jexknuii y4e0HOH AUCHUNIHHBI

Yacel




n/n

1 2 3
1 cemectp
Mexannueckue KOJ'Ie6aHI/I$[ U BOJIHBI.

Axyctuka. MHppa3Byk 1 YIbTpa3ByK U UX BIMSHHE HA OPTaHU3M YEJIOBEKa

MexaHnuka xKuaKocreun

dDuznueckre OCHOBHI IreMOJMHAMHKN

MexaHn4ecknue CBOHCTBA TBEPIBIX TN H OMOJIOTMYECKUX TKaHEH.

DNeKkTpocTaTuKa. 3aKOHbI TIOCTOSHHOTO ToKa. MIMITyIbCHBIE TOKU

Marnutsoe nosie. 3aKOHbI IEPEMEHHOTO TOKa. DM 1ot BBICOKOW YaCTOThI

Ctpoenune u cBoiicTBa OHOIOrHUeCKNX MeMOpaH. bruonoreHmanel.

DneKTpuyuecKye MoJisi OpraHoB U TKaHeH.

el N o P FA A Pl R o
CRINRICRINE SR SRR RTCN N

0. reOMeTpI/ILIeCKaﬂ onruka. OnTuyeckasi CUCTEMA IJ1a3a

Hroro

[\

0

2 cemecTp

11 WnTephepenuns u qudpakuus ceera

12. Jucnepcus U NOJISIPU3aLMsl CBETA.

13. BsaumonelicTeue ceera ¢ BemecTBoM. Jlasepol

14. Honusupyroiee n3iyyeHust 1 UX OPUMEHEHHS B MEIULIMHE.

= IR NS RN (O S I\

Hroro
Bcero 28

3.2.4. Ha3panue TeM NPAKTHYECKHX 3AHATHI M KOJHYECTBO YACOB MO CEMeECTpPam

H3y4YeHHs y4eOHOH JUCHHIIINHBI

No Ha3paHue TeM NpaKTHYECKUX 3AHATHH Y4eOHOH THCUHILTHHBI q
n/n (mony.Jist)
1 2 3
Cemectp 1
Moayas 1. Mexann4ieckne KoJe0aHUS U BOJIHBI
1 Cratuctudeckas 00padoTKa JaHHBIX. 6
2 Cemunap Nel. MexaHnueckue KojaeOaHws.. 2
Jlaboparoprasi padora Nel. «MccnenoBaHue 3aTyXarolUX KojeOaHUi ¢
3. MOMOIIBI) MaTeMaTU4eCKoro MasiTHuka» / «l[IpykuHHBIA MasTHUK» /| 2
«HccnenoBanne BEIHYKACHHBIX KoJieOaHU ¢ MOMOIIbI0 MasTHuka [Tomsty
4 Cemunap Ne2. MexaHuueckre BOJHbBL. AKYCTHKA. )
Jlaboparoprast pabora Ne2. «OmnpeneneHue CKOPOCTH 3BYKa METOIAOM
5. Homnepa» / «OmnpeneneHne dYacTOTHOW XapaKTEPUCTHUKUA 3BYKOBOTO | 2
AHAJN3aTOpPa YEJOBEKA HA MOPOTe CIABIIIMMOCTHY.
Moayas II. Mexanu4eckue CBOMCTBA KUIAKOCTEH
H OHOJIOTHYECKUX TKaHel
Cemunap Ne3. Bsi3kOCTb )KHUAKOCTH. 2
Jlaboparoprast pabora Ne3. «OmnpeneneHue BA3KOCTH XUAKOCTH METOIOM | 9




Crokca» / «OmpeneneHrne KOHLEHTPALMA pacTBOpa C  MOMOIIBIO
MEAWIIMHCKOrO BUCKO3uMeTpa [ecca» / «POTalMOHHBIA BUCKOZUMETPY /
«TemmepaTypHasi 3aBUCUMOCTb  BSI3KOCTH  JKUAKOCTH  (BUCKO3UMETP
Ienmuiepa)

8 Cemunap Ne4. [loBepxHOCTHOE HaTskeHUe. KanuiispHble sBIEHUS 2
Jlaboparopnas pabora Ned. «Omnpenenenue k03¢ punmeHTa
MOBEPXHOCTHOI'O HATSDKEHUS CTAJarMOMETPHUYECKUM  METomoM» /[  «

9. Onpenenenne ko3P @ULMEHTAa TIOBEPXHOCTHOTO HATSKEHHS SKUAKOCTH | 2
METOIOM  OTpbiBa  kojblay /  «Omnpemenenue  koddduimenrta
MOBEPXHOCTHOI'O HATS>KEHUs! IO BICOTE MOAHSITHS JKUIKOCTH B KAIIMIIISIPE)

10. Cemunap Ne5. @usnueckue OCHOBBI FeMOIUHAMUKHU. 2

1 Cemunap Ne6. MexaHM4ecKkne CBOWCTBA TBEPABIX TET U OHOJOrMYECKHX ,

' TKaHEN.
Jlaboparoprasi pabora NeS. «MexaHW4YeCKHe CBOWCTBA TBEPABIX TN Ha

12. npuMepe pacTsbkeHus Boioca» /  «M3yuenme pedopmanmu  mpormda | 2
JBYXOMOPHON OaIKmy.

13 Pemenne 3amau no Tteme «MexaHMYeCKHE CBOWCTBA JKUAKOCTEH U ,

' OMOJIOrMYECKUX TKAHEN .
Mopayas II1. DekTpHYecTBO M MATHETH3M
14 Cemunap Ne7. Dnektpocraruka. [locTosHueii Tok. UMnyabscable Toku (HY- 5
' Tepanus
Jlaboparopnas padotalNe6. «Hccnenosanue mpouecca  3apsna
15 KoHneHcatopa» «buonormueckuii 0OBEKT Ha TMOCTOSITHHOM TOKe» / 5
' «Omnpenenenue OUBJIEKTPUIECKON MIPOHULIAEMOCTH IIJIOCKOTO
KOH/IEHCATOPay.
16 Cemunap Ne8. MaruutHoe noje. BiusiHue 57I€KTpOMarHUTHBIX MOJeH Ha ,
' opraHusm udenoseka. YBY — tepanus

17. Cemunap Ne9. Ilepemennsiii Tok. Ummynbscable Toku (HY — Tepamns) 2

18 Jlaboparoprass paboraNe7. «llemb NEpPEeMEHHOTO TOKa C EMKOCTBIO,
UHIYKTUBHOCTBIO W AKTUBHBIM  compoTuBieHuem» /  «M3ydenue | 2
3JIEKTPONPOBOAHOCTH OUOJIOTHUECKOM TKAHWY.

19. Cemunap Nel0. @usnueckue cBoiicTBa OMOJIOTHYECKUX MEMOpaH. 2

20. Cevunap Nell.buonorenuumansl. PacnpocTtpaneHne BO30YXKIEHHUS TIO )
HEPBHOMY BOJIOKHY.

21. Cemunap Nel2. DnexTpudeckue MoJist OpraHoB U TKaHEH. 2

22 Jlaboparopuast pabora Ne8. DKT" (CumynsALMOHHBINA LEHTP). 2

23 Jlaboparoprast pabora Ne9. D3I (CuMynaLUOHHBINA LEHTP). 2

24 Jlaboparopras padora NelO. Bempannble noreHuuanbl (CUMyNISIHUOHHBIA

' 2
LEHTP).
Hroro 52
Cemectp 2
Moayas IV. OnTuka 1 HOHU3HpYIOIIEe H3JTyYeHHe

25 Cemunap Nel3. I'eomerpudeckas ontuka. OnTudeckasi cuctemMa riasa. )
Muxkpockon

26. Jlaboparoprast pabora Nell «Onpenenenue GoKyCHOTO pacCTOSHHS TUH3bDY 5
/ «OnpeneneHue KOHLIEHTPALMH PACTBOPA C IOMOIIBIO pedpakTOMeETpay.

27 Cemunap Nel4. UnTepdeperuns u qudpakuus cBera. o)




28 Jlaboparoprass pabora Nel2 «OmpeneneHue TmOKa3aTeNs MPETOMIICHHUS
BO3JyXa C momoinpio uHTepdepomerpa Malikenscona» / Hccnenosanue
SIBJICHUSI MU paKIUK Ha AU PAKIIHOHHON PELIETKE)

29 Cemunap Nel5 Ilonspusanus, qucrnepcus. 2

30. Jlaboparopnas padota Nel3 «IIposepka 3akoHa Mamocay/ «Onpenenenne 9
KOHIIEHTPALIMN ONTHYECKH AKTUBHBIX BELIECTB C IIOMOLIBIO MOISPUMETPAY.

31 Cemunap Nel6. BzaumoneiicTBue csera ¢ BeecTsoM. / Jlazepel. 2

32 Jlaboparopnas pabora Nel4. «OmnpeneneHue IJIMHBI BOJIHBI Jazepa» /
«OmpeneneHne KOHLEHTPAIMM OKPAIIEHHBIX PAacCTBOPOB C IOMOIIBIO | 2
(dboTOoKOJIOpUMETPaY.

Hroro 16
Bcero uacos 68

3.3. CAMOCTOSATEJIBHAA PABOTA CTYJIAEHTA
3.3.1. Buars1 CPC

Ne | HaumeHoBaHue pa3jena yyeOHoMH Buast CPC Bcero
n/n | AMCUMILTHHBI (MOYJIsT) YACOB
1 3 4 5
Cemectp 1
Moayas 1
1. | Cratuctuueckast 06padboTka JaHHBIX O6paboTka MOIENBHOTO 1

SKCIIEPUMEHTA
2. | Mexannueckue konebaHus pelieHue 3aaa4, MIOArOTOBKA K 4

TEOPETUUECKOMY NUKTAHTY,
MOATOTOBKA K JJA0OpaTOPHOi
pabote, 0O6paboTka pe3yIbTaTOB
n1abopaTOpHOI pabOThI, 1O BHIOOPY:
cOO0ILIEHHE,;

3. | Mexanuueckue BOJIHbI. AKyCTHKA pelueHue 3a1a4, NOATOTOBKA K 3
TEOPETHUECKOMY TUKTAHTY,
MOATOTOBKA K JJA0OpaTOPHOM
pabote, 0O6paboTka pe3yIbTaTOB
nabopaTopHOit pabOTHI, IO BHIOOPY:

cOO0IIEHHE,;
Moayas 11
4. | MexaHuueckne CBOMCTBA XKUIKOCTEN pelueHue 3a1a4, NOATOTOBKA K 5

TEOPETUUECKOMY NUKTAHTY,
MOATOTOBKA K JJA0OpaTOPHOi
pabote, 0O6paboTka pe3yIbTaTOB
n1abopaTopHOI paboThI, IO BHIOOPY:
cOOOIIEHHE,;

5. duznvyeckue OCHOBbI TeMOAUHAMUKUA pelIeHue 3a1a4, MOArOTOBKA K 2
TEOPETUUECKOMY TUKTAHTY, MO
BbIOOpY: coodieHue;




MexaHu4yeckue CBOMCTBA TBEPIBIX TEN
1 OMOJIOTMYECKUX TKaHeH

pelieHue 3a1a4, NOArOTOBKA K
TEOPETUUECKOMY NUKTAHTY,
MOATOTOBKA K JJA0OpaTOPHOM
pabote, 0O6paboTKa pe3yIbTaTOB

n1abopaTOpHOIT pabOThI, 1O BHIOOPY:

cOOOILIEHHE,;

Moayas 111

Dnektpocratuka. [1ocTOsSHHBIN TOK

pelieHue 3a1a4, MOArOTOBKA K
TEOPETUUECKOMY NUKTAHTY,
MOATOTOBKA K JJA0OpaTOPHOM
pabote, 0O6paboTka pe3yIbTaTOB

n1abopaToOpHOI pabOThI, IO BHIOOPY:

cOOOLIEHHE,;

ITepemennelii Tox. Bnusuue OM noneit
Ha OPTaHU3M Y€EJIOBEKa

peliIeHue 3a1a4, MOArOTOBKA K
TEOPETUUECKOMY NUKTAHTY,
MOATOTOBKA K JJA0OpaTOPHOI
pabote, 0O6paboTka pe3yIbTaTOB

n1abopaToOpHOI pabOThI, 1O BHIOOPY:

cOO0LIEHHE,;

Dusnueckue CBOICTBA OUOJIOrMUECKUX
MemOpaH. buonoreHmambl

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

n1abopaToOpHOIT paboThI, 1O BHIOOPY:

cOO0LIEHHE,;

10.

DneKTpuyueckye MoJisi OpraHoB U TKaHel

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

n1abopaTOpHOI pabOThI, 1O BHIOOPY:

cOO0ILIEHHE,;

Hroro yacos B cemecTpe
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Cemectp 2
Moayas IV

I1.

I'eomerpuueckas onTuka

pelIeHue 3a1ay;

00paboTka pe3ysIbTaToB J1ad.
paboOThI AEMOHCTPALHS PEIICHHBIX
3anad,

12.

Wnrepdepenuus, mudpakuus ceera,

pelIeHue 3a1ay;

00paboTka pe3ysIbTaToB J1ad.
paboOThI AEMOHCTPALHS PELICHHBIX
3anad,

13.

[onspuzauus, nucnepcus

pelIeHue 3a1ay;

00paboTka pe3yIbTaToB J1ad.
paboThI AEMOHCTPALHS PEIIECHHBIX
3anad,

14.

BsaumopelicTeue cBeTa ¢ BELIECTBOM.
Jlazepsnl

pelIeHue 3a1ay;

o0paboTka pe3yapTaToB jal.
paboThI AEMOHCTPALHS PEIIECHHBIX
3anad,

15.

IIIK
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MToro yacos B cemecTpe 48

Bcero 84

3.3.2. llpumepHasi TeMaTHKa pedepaToB, KYPCOBBIX pPadoT (He mpenycMOTpeHa y4eOHBIM

TUTAHOM)

3.3.3. KoHTpo/ibHBIE BONPOCHI K IK3aAMEHY

1) Tapmonnueckue koJie6aHusi. MareMaTHUeCKUH, MPYXKUHHBIA U (PU3NYECKUH MAsTHUKU

(ompenenenue). Ilepuonm MaTeMaTHYeCKOro W TPYKHMHHOTO MasiTHUKA. OmnpeneneHue
rapMoHm4eckux kosebanuii. JluddepennmanbHoe ypaBHEHHE TAPMOHIYECKHUX KOJieOaHUH U
CMBICJT BXOSIIHMX B HEr0 BENWYHMH. 3aKOH IBW)KEHHUS JJIT TAPMOHUYECKHX KOjeOaHui
(pemienrie  guddepeHIMATBLHOTO  ypaBHeHHs). [ 'paduk  3aBUCUMOCTH  CMEIIEHUS
KOJIEOMIOIIENCsl TOYKH OT BpeMeHH (X=f(?)). AMIUIUTYyaa, 4acToTa, epuoa (onpeneieHue,
CBSI3b MEKIY BEJIMYHUHAMH, YMEHHUE HaiTH 1o rpaduky). CBsi3b MEKIY 4aCTOTOH KoJieOaHwMii
U IUKIUYecKor (KpyroBoil) dwactoToil. CKOpPOCTh, YCKOpEeHHe KOJeOomencss TOYKU
(yMeHMe oOmpeneuTh BEJMYWHBI HCXOMs W3 3aKOHA JABMKeHHs). KuHeTwueckas,
MOTEHIMAJIbHASL U TTOJTHAS SHEPTHS KOJIEOATEILHOTO ABHKEHHSI.

2) 3aryxawomue kogaebanus. OnpeneneHue 3aryxarommx kojedanmii. JluddepeHumnansHoe

ypaBHEHHUE 3aTyXaIOIINX KOJeOaHH U CMBIC BXOSIIIUX B HETO BEJIMYHMH. 3aKOH ABHIKSHHUS
s 3aryxaromux  konebanuii  (pemmenue auddepeHumanpHoro ypasHeHus). | padux
3aBHCHUMOCTH CMELIeHHs KoJeOmomeiics Touku oT BpeMeHu (x=f{?)). Jlorapudpmudecknii
neKkpeMeHT, KO3(Q(UILHEeHT 3aTyxaHHs, BpeMsi penakcaiuu (OnpeneieHue, CBsi3b MEXKIY
BEJIMUMHAMY, YMEHHE HalTH 1o rpaduky). 3aBHCUMOCTb OT BPEMEHH aMILTUTY/IbI
3aTyxarimux konebanwuii (rpaduk, hopmyna).

3) BoiHy:kaeHHble Kojge0aHusi. Pe3onanc. OrmpeneneHue BBIHY)KICHHBIX — KOJeOaHMA.

JuddepeHunanbHoe ypaBHEHHE BBIHYKIECHHBIX KOJEOAHUI M CMBICA BXOMAALIMX B HErO
BEJIMYMH. 3aKOH ABMKEHHUs JJIsl YCTAHOBMBLIMXCS BBIHYJKAEHHBIX KOjebaHuil (ypaBHEHHE,
rpaduk). Pesonanc (onpeneneHue U yCioBUe, MPU KOTOPOM OH MPOUCXOANT). 3aBUCHMOCTD
AMILTUTYAbl BBIHYKICHHBIX KOJEeOaHUil OT YaCTOThI BBIHYKIAIOIIEH CHJIbI MPH Pa3JIHUHBIX
ko3 puumenrax 3aryxaHuss (pe3OHAHCHbIE KpPUBbIE, YMEHHE ONPEACIHTb IO Tpaduky
PE30HAHCHYID YaCTOTy W PE30HAHCHYI amrmuTyay). JobpoTHocts konebarenbHON
cHCTeMbI (OmpenesieHne, 3aBUCUMOCTh OT KO3((dHULeHTa 3aTyxaHusl, yMEHHE OMPEne/UTh
IOOPOTHOCTH MO PE3OHAHCHON KPHUBOIA).

4) KoaebdarenbHble mpouecchl B OpraHuzme 4ejoBeka. KoneOarenbHble NBIKEHHS Teja

yenqoBeka mnpu  xompbe. CrarokuHesumerpusi. MexaHuueckue KonebaHUsl —ceprua.
Banucrokapauorpadusi.

5) Mexanuueckune BOJIHBI. AKycTuka. OnperneneHne MexaHU4eckol BosHbL llomepeunble u
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MPOAOJIbHBIE BOJHBI. YPaBHEHHE IUIOCKOM MEXaHWYECKOW BOJHBI M CMBICJI BXOASLIUX B
Hero BenuduH. CKOpPOCTh BOJNHBI, YacTOTA, MJIMHA BOJHBI M CBSI3b MEXKAY JSTUMH
BemunHaMu. [IOTOK 3HEPrHM BOJIHBI, TUIOTHOCTh MOTOKAa JHEPruu (MHTEHCHUBHOCT).
3aBUCUMOCTD WMHTEHCHUBHOCTU OT aMIUIUTYIbl KOJeOAHWUH YacTUIbI M 4acToThl UTO
Ha3bIBAECTCS 3BYKOM, WH(PA3BYKOM, YJIBTPAa3BYKOM (OIpeneseHue, YaCTOTHBINH Tuarna3oH)?
Ton, mywm, 3BykoBOH ynap. ®Pusnyeckne XapakTEPUCTHUKH 3BYyKa (4acToTa, CKOPOCTH
PaclpOCTPaHEHUs, HWHTEHCUBHOCTb, 3BYKOBOE€ [aBJICHUE U CBI3b MEXAY OSTUMHU



6)

BesmunHamu). [lopor cieimmumoctu, 60seBol mopor (onpeneneHue, MPUHATOE 3HAYSHUE Ha
1000 I'y B Br/M® u nb). OTHocuTespHas mKana nHTeHcuBHOCTEH (nb). [lepeBon BeTMUUHBI
BBIPAsKEHHOI B BT/M” B mewubebl 1 HA0GOPOT ISl HHTEHCHBHOCTH U 3BYKOBOTO JIABJICHHS.
XapakTepUCTUKH CIYXOBOTO OINYyLIeHHs (BBICOTa, TeMOp, IPOMKOCTh). 3akoH Bebepa —
OexHepa (MaremaTudeckas popma). Kpupbie paBHOH rpOMKOCTH. YMEHHE MO HUM HaWTH
COOTBETCTBHE MEXIY YaCTOTOW 3ByKa, TIPOMKOCTBIO M HWHTEHCHBHOCTBIO. Meron
ayAMOMETPUH. 3aBHCHUMOCTb MMOPOTa CJBIIIUMOCTH OT YacTOThI 3ByKa (ayAaHorpamma).
YMmenue 1o rpaguky OnpeaesnuThb CIBIIINT JIM YeJIOBEK 3BYK NMPH JAHHOW MHTEHCHBHOCTH H
9acToTe, ONMPEIENIUTh MOPOr CIBIIIMMOCTH HAa JAHHOW YacTOTE, ONPENeNUTh YacTOTy, Ha
KOTOPOH 3ByK JIydIleé BCEr0 BOCIPHHUMAETCS NAHHBIM MAaIlIEHTOM. 3BYKOBBIE METOJbI
UCCIIeIOBaHUsl B MeOulHe (aycKynpTanms, nepkyccus). @onokapaunorpadus. Boarosoe
comnpotusyieHne. Kosduument npoHNKHOBEHUS 3BYKOBOH BOJIHBI. PeBepOeparist.
Nudpazsyk. YaerpasByk. Uro Ha3biBaeTCs HMHPPA3BYKOM, YIBTPa3BYKOM (OIpeneneHue,
4acTOTHBINA nuana3oH)? [lpumeHeHne B MenuUuHE yabTpa3Byka. BnusHue ma(ppasByka Ha
opraum3M uejioseka. Oddexkr J[lormepa (ompenenenne). dDopmyna NS YaCTOTHI,
BOCIIPHHUMAEMOH TMPHEMHHUKOM, B CIIydae YAAJEHHUs U MPUOIMKEHUS MCTOYHUKA BOJHBL
JlomnepoBckuii CABUT YacTOTHI (onpeneneHue, popmyna). YnpomienHnas GopmyJia, B ciaydae,
KOTJa CKOPOCTb ABIDKEHHSI OOBEKTAa MHOTO MEHbBINE CKOPOCTH MEXaHWYEeCKOH BOJHBL
IIpumenenne 3¢ dexra omrepa B MeauuuHe. Y3 MeTOnbl AMArHOCTHKH. TepaneBruieckoe
npuMeHeHue Y 3.

7) Bsskocth xuakoctu. CraumoHapHoe Tedenue. [IoTOK. YciaoBHE HEpaspbIBHOCTH CTPYHU.

8)
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Bsiskocth xmmkoctu (ompeneneHue, deM OOyCIIOBJIEHA, KaK 3aBHCUT OT TEMIIEPATyphl).
Enuanner m3mepenus koadduimenta BsaskocTd B CHM M MemUUIMHCKON MpakTHKE. 3aKOH
HetotoHa anst BSI3KOH KUAKOCTH. HhIOTOHOBCKME U HEHBIOTOHOBCKHUE KUIAKOCTHU. TeueHue
BSI3KOH KUIKOCTH MO TpyOam. 3aBUCHMOCTh CKOPOCTH TEUEHHs! )KUIKOCTH OT PACCTOSIHHS
1o ocu TpyOsI (hopmyna, rpaduk). I'ne Oyner MakcuMaibHasi, e MUHUMAJIbHAS! CKOPOCTH?
®opwmyna [lyaszeiins. I'unpasnuueckoe cONpoTUBICHUE. JIBUKEHHUE TeJ B BA3KON JKUIKOCTH.
Cunbl, [EHCTBYIOIINE HA TEJNO, MAJAKOLIee B BEPTHKAIBHOM CTOJIOE JKHUAKOCTH. 3aKOH
Crokca. Metonpl omnpeneneHust BSI3KOCTH JKUAKOCTH (METOA TMAJaroLIero IIapHka,
POTAIMOHHBI BHUCKO3UMETpP, KaNWUIIPHBIA BUCKO3UMETp). Bsiskocte kpoBu. Uem
oOycrnosiena? Kak wm3mensercs mpu marosnorusix? Meronbl u3MepeHHs (METUIMHCKUN
Bucko3numetp lecca). JlamuHapHoe n TypOyneHTHOE TedeHne. KnuHemarudeckast BSI3KOCTb.
Yucno Pelinonpaca. Kpurndeckas CKOpOCTb.

IloBepxHocTHOe HaTskeHue. Kanunasipable siienusi. OcoOEHHOCTH MOJEKYJSIPHOTO
CTpoeHusI KuAKocTed (ONVKHUN MOPSIIOK, BPEeMsi OCEIJION SKM3HH, SHEPIHsl aKTHBALIWH,
3aBHCUMOCTb BPEMEHM PEJIAKCALMM OT TEMIIEPATyphl XKUAKOCTH W 3HEPTUM AKTHUBALIIH).
IToBepxHOCTHOE HATSXKEHUE >KUAKOCTU M €ro 3aBUCHUMOCTb OT TeMIleparypbl. MeTomsl
OTIpeNeNIeHUs] TIOBEPXHOCTHOTO HATSDKEHUsI (METOJ OTPhIBA KOJIbIIA, CTAIAarMOMETPUIECKUH
meron). CmauuBaHue U HecMaunBaHue. Karm *KUIKOCTH Ha MOBEPXHOCTH TBEPAOTO TENA.
Kpaesoii yron. @opmyna ans KocuHyca KpaeBoro yria. I'mapodobnas u ruapoduibHas
noBepxHocTh. MneanpHoe cMaunBaHue. JlOMONHUTENbHOE OaBJIEHHE MEHHCKA >KUAKOCTU
(bopmyna Jlamnaca). Kamumisiper. [ToBeneHue >KUAKOCTH MPU OMyCKAHWU Kamujuisipa B
COCYZ C JKUIAKOCTBIO. BBIMyKJIbIH U BOTHYTBHI MEHHCK. BpICOTa MOAHATHS >KUAKOCTH B
Kanujuisspe. 3HAYMMOCTb KalMUJUISIPHBIX SIBJI€HUII B KPOBEHOCHOW CcHUCTEME YesOBEeKa.
OmMbommsL.



9) dusuyeckue OCHOBbI reMOAHMHAMHKH. Mogenn  kpoooOpamenuss  (Dpanka,

3JNeKTpUUecKast Moaenb, Moaenb PocroHa). OObemMHast M JMHEHWHAasT CKOPOCTh KPOBOTOKA U
CBsI3b MeXAy HUMH. I[lynbcoBasi BOJIHA, CKOPOCTb PACIpPOCTPAHEHMs. YPaBHEHUS ISt
rapMOHHUYECKOH IyJIbCOBOH BOJIHBL Y HapHbIi 00beM KpoBH. CKOPOCTh MyJIbCOBOM BOJHBI B
KpymnHbIX cocynax (popmymna Moenca-Kopresera). Pacnipenesnienre naBieHusi B COCYAUCTOM
pyclie U CKOPOCTH KPOBOTOKAa B 3aBHCHMOCTH OT THIAa KPOBEHOCHBIX COCYIOB (Trpadmkm).
Pabora 1 MomHOCTh cepana (MOTEHLIMATbHAST U KMHETUYECKas! COCTABIISIONINE, MPABOTO U
JEBOTO JKenyaouka). PHU3HUecKue OCHOBBI KJIMHHUYECKOTO METOJa HM3MEPEHHs aBJICHUS
KPOBU. MeTonbl OIpeneNeHns CKOPOCTH KPOBOTOKA (3JIEKTPOMArHUTHAS (PIIOyMeTpus,
TEPMOIJICKTPUUECKUE METOIBI).

10) Mexannyeckue cBoiicTBa TBepabIX Tea. Kpucrammdeckue tena. CTpoeHHe, BHIHL,

cBotictBa. Ilonm- wm MoHOKpucCTayuIbL, aHm3oTponws. Amop¢Hbie Tena. [lomumepsr.
Ctpoenne, mpumepbl, NpUMeHeHHE B MenuuuHe. JKUIKHE KPHUCTAUIbl (HEMATHYECKHE,
CMeKTHYeckHe, xojecrepudeckune). CTpoeHHMe, CBOWCTBA, NPUMEHEHHE B MEIHLIVHE.
Hedopmarust. Yrpyras, miactudeckas, ynpyromiactudeckas. leopmauus pactskeHwus,
abcomoTHOE, OTHOCUTEeNnbHOE yaiuHeHue. Hanpspkenwe. 3akoH I'yka. Mopynp HOHra.
Huarpamma pactspkenus. Ilpemen ynpyroctu, npeaen TeKydecTH, Mpefen MPOYHOCTH.
Hedopmarnus cnsura. Yron cnpura. OTHOCUTENbHBIHN caBur. KacareHoe HanpsikeHre. 3aK0H
I'yka. Monyns ynpyroctu. MoaenupoBaHue MEXaHMYECKUX CBOMCTB TBEPABIX Ten. Monens
yIOPYyroro Teja. 3aBUCUMOCTb HAMPSDKEHHsT OT OTHOCHUTENBbHOW nedopmauuu. Mozenb
BSI3KOTO Tea. 3aBHCUMOCTb MEXIYy HalpsDKeHHeM H BsI3KoH aedopmarueir. Monenb
Makcgemna. Ckopocts aedopmanmu mMozenn Makcseiuia. 3aBUCUMOCTb OTHOCHUTEIBHOMN
nedopmaruu oT BpeMeHH — noj3ydectsb (rpaduk, GopMyia). 3aBUCHIMOCTD HANPSKEHUS OT
BpeMeHH — pefakcanusi HanpspkeHus: (popmyna, rpaduk). Mogens KenbBuna — @oiixTa.
3aBHCUMOCTb OTHOCUTENIbHON AedopMariun oT BpeMeHu (popmyna, rpaduk).

11) Mexannyeckue cBoiicTBa OuojJormyecko TkaHu. CBOICTBa 3JacTHHA M KOJUIAreHa.

12)

13)
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MexaHuueckue CBOICTBa KOCTHOM TKaHM. XUMHUYECKHH COCTaB, CTpOoeHHEe. AHM30TPOINUs
KOCTHON TKaHW. 3aBUCHUMOCTb HAIPsDKEHHUs] OT OTHOCUTENIBHOTO YAJMHEHUS MPU MaJbIX
nedopmarusax. 3aBUCUMOCTb OTHOCHTEIBHOTO YAJIMHEHHMs OT BPEMEHH NpPU Harpy3ke Hu
CHATUM Harpy3ku. Mogenb 3uHepa. MexaHuueckue CBOWCTBA MbIIIEUHON TKaHu. Mognenu,
KOTOPBIMU OHHU OINMCHIBAIOTCS. MexaHU4deckue CBOMCTBa TKaHUM KPOBEHOCHBIX COCYJIOB.
3aBUCUMOCTD HaNpsKEHUS] OT OTHOCUTENIBHOIO YIUIMHEeHUs. Y paBHeHue Jlame.
DJIeKTPOCTATHKA. DJIEMEHTApHBIM 3apsi. 3aKOH COXpaHeHMs 3apsiia. DJIEKTPUUEcKoe
none. 3akoH KynoHa nns TouedyHoro 3apspa. HampspkeHHOCTb 3JIEKTPUUECKOIo MOJIS.
Cunosble nuHmu. IloTeHiuman. DKBUMOTEHLIMANbHBIE MOBEpXHOCTH. Pabora mons 1o
nepeMenieHno 3apsina. IloreHuuanbHas >Heprusi saekTpuueckoro mnoist. CBs3b Mexay
HaNpsDKEHHOCTBIO M MOTeHUMajoM.  JlusnekTpuueckass  MPOHULAEMOCTb  CPEnbl.
DNEeKTPUUECKUI TUTONb. JIUNONbHBIH MOMEHT. MOMEHT CUJIbI, IEUCTBYIOIINI Ha AUMOJb B
3JIEKTPUYECKOM Mouie. JIM3NeKTpUKHU B 3JIeKTpUUeCcKOM roJje. Buapl nonspuzaumii. Heprus
snexkTpuueckoro nons. KoHaeHcatop. ONEeKTPOEMKOCTb. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DJIEKTPOEMKOCTh OHOJOrMYeCKOH KIETKH. YIeNbHas 3JIEKTPOEMKOCTb.
[Touemy 3nekTpUIeCKON MOAETBI0 OMONIOTHYECKON KIIETKH CIYXKHUT KOHEHCAaTOp?
HocTosinubiii TOK. DiexTpudeckuii Tok. IlnotHocTs U cuna Toka. Mcrounuku Ttoka. D/1C.
ConpoTuBieHne NPOBOAHMKA. YjenbHOoe comnpoTusieHue. CoenuHeHHe MPOBOJHUKOB
(mocnenoBarenbHOE, mapaenbHoe). 3akoH Oma st yuactka uenn. KorneHcaTtop B Henu
MOCTOSIHHOIO TOKa. 3aBMCUMOCTb CHJIbl TOKa B LIETIM M HANpPsDKEHUs Ha KOHJEHCAaTope OT



BpeMeHH TIpu 3apsiike KouaeHcaropa (dopmyna, rpaduk). Bpems penakcaumu RC-nernu
(ompenenenue, ymeHue HalTH 1o Tpaduky). Buasl nosipuzanmii B OMOJOTHYECKIX TKAHSIX.
DNEeKTPONPOBOAHOCTh OHOJOTMYECKUX TKaHEH NpU TOCTOSHHOM Toke. Kak m3meHsercs
CHJla TOKa C TEYEHHEM BPEMEHH TNpU TMOIKIIOYEHHWH B LEeNb IOCTOSHHOIO TOKa
ouonornueckoro odwekTa? Ilowemy? YUro Takoe ycranosusmmiics Tok? Kakoii mporecc B
OuojiornueckoM OOBEKTE COOTBETCTBYET TANEHUIO CHJIBI TOKAa B IEMH, a Kakou
ycTaHOBUBLIEMYCsl TOKy? Kak HU3MEHSIOTCS SIEeKTPUYECKHE CBOHCTBA TKaHEW mpH
NAaTOJIOTUYECKUX — Tponeccax. MCnoip30oBaHHWE TIOCTOSHHOTO TOKAa B MEIHLIMHE.
lanpBanm3amms. Dnekrpodopes. UMnynbcHbIE TOKH. XapaKTEPUCTHKH UMITYJIbCHBIX TOKOB.
3aKOH  pa3IpaKeHHs, JUINTEJbHOCTH  pPa3sOpaKeHHs, TMOJSPHBIA  3aKOH,  3aKOH
pedpaxreprocTu. [IppumMeHeHne UMIyIbCHBIX TOKOB B Meaununae (HU-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, YacTHbIe ciiydan). [eficTBue
MarHUTHOTO TOJIS Ha JABHOKyINUeECs 3apsbkeHHble yacTunbl. Cuna JlopeHua (HanpasieHHe
Moayib cuibl JlopeHuma, dacTHble ciaydan). [[BHiKeHHE YaCTHIBI B MAarHHUTHOM IIOJIE TI0
OKpPYKHOCTH (Tepuoj; oOpaiieHusi, paanyc OpOWTHI, CKOPOCTb BpalleHus ). MarHUTHBINA
notok (¢opmyna, 4acTHble ciay4an). MHAYKTUBHOCTb KOHTypa. JHEPIUs MarHUTHOTO
nojist (hopmyna). OnektpomarHuTHas wuHAyknws. 2JC wunpykuoun. 3akoH  @apagest.
IIpaBuno Jlenma. MarHuTHBIE CBOMCTBA BellecTBa (mapa-, ina- W (eppOMArHETHKH).
MarHuTHbIE CBOHCTBA TKaHeH oprannsMa. Pusnyeckie OCHOBBI MArHUTOOHOJIOTHH.

15)IlepeMeHHbIH TOK. YpaBHEHHE NEPEMEHHOrO TOKA. JICHCTByHOmEE U MaKCUMAaJIbHOE

3HaYCHUE CHJIbI IEPEMEHHOr0 TOKa (HAMpPSDKEHHs)) W CBsI3b MEKAY HUMH. MOIIHOCTS,
BbIACNIAEMAsl B LIEMM NEepeMEeHHOro Toka. llocnenosarenpHas Lienb NEPEMEHHOIO TOKA,
COCTOAIAsI M3 PE3NCTOPa, KOHIEHCATOpAa M KaTyIIKW MHIYKTUBHOCTH. 3akoH Owma 1Jist
yuacTka menu. Pe3ucrop B ILenu NEepeMEHHOro Toka (caBur (a3 MeXAy TOKOM U
HanpsDKEHUEM, YpaBHEHHE [UJIsl HalpsbKEeHUs Ha pe3HCTOpe, BEKTOpHas JuarpaMma,
aKTUBHOE compoTuBjieHre). KoHaeHcaTop B LeMU MEepeMeHHOro Toka (caBur (a3 mexamy
TOKOM M HaIpsDKEHHEM, YpaBHEHHE [UJIsl HampsDKeHUsT Ha KOHAEHCAaTOpe, BEKTOPHas
auarpaMma, peakTHBHOE €MKOCTHOE CONpOTHBIeHUE). KaTyiika B 1ienn nepeMeHHOro ToKa
(coBur Qa3 Mexny TOKOM M HampsDKEHUEM, YPaBHEHHWE IJIsl HANpPsDKEHHWs Ha KaTyIIKe
UHIYKTUBHOCTH, BEKTOpPHAs JAHarpaMma, pPEaKTHUBHOE WHAYKTUBHOE COMPOTHBIICHHUE).
HNmnenanc Lenu MEPEMEHHOTO Toka. ConpoTuBieHNe OMONIOrNIeCcKOro
00BEKTa MEPEMEHHOMY TOKY. OJIEKTPHYECKHE SKBHUBAJIECHTHBIE CXEMBI, MOIEIUPYIOLIHNE
Ouonornuecknii OOBEKT Ha MEpeMEHHOM TOke. Jlucmepcusi  3JIEeKTPONpPOBOIHOCTH
OMONOTNYeCKOl TKaHH. O-, - U y-pucnepcus. 1 paduk 3aBUCHMOCTH MMIIEIaHCAa JKUBOH H
MEpPTBOM TKaHU OT YacTOTHI NepeMeHHOro Toka. KoadpuumueHT xn3necriocoOOHOCTH TKaHH.
[Ipumenenne BBICOKOYACTOTHOTO TOKAa B MenumuHe. DM TMoisi BBICOKOM 4YacTOTBI U HX
BO3/IEHCTBUE HA OPTaHU3M.

16) ®usnueckne cBoiicTBa Ouonorudeckux memOpan. CrpoeHne  OHONOTHYECKOM
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MeMOpaHbl, OumunuaHbli c1oi. AMpudunpHOCTE MMMUAOB. McKycCcTBEHHBIE MEMOpPaHbI U
ux npuMeHenue. JlarepanpHas nuddysus, «paun-gaom» nepexon. Pusndeckre CBOHCTBA
OMONOTHYEeCKNX MeMOpaH: KHIKOKPHCTAIUTMYECKOE COCTOSIHUE W €ro HM3MEHEHHE IIpHu
TeMIeparype, TOJIIMHA MeMOpaHbl, IUIOTHOCTb JIMOHUIHOTO  OWCIOS,  BSI3KOCTb,
MOBEPXHOCTHOE HATsDKEHHE, KO3(pPHULMeHT npenoMieHus, MOAyab ynpyroctu. EMKocTHbIe
cBoiicTBa Owojyormdecknx MemOpaH. Iloyemy kjeTka mMOXoXxa Ha KOHAEHCATOp?



DNeKTPOeMKOCTh Ouonorndeckoii MemOpanbsl (popmyna), YaenpHas 3JIEKTPOEMKOCTb.
JlvaekTpudecKkasl MPOHULAEMOCTb JIMITUAHOTO Oucios. HanpskeHHOCTb 3JIEKTPUUECKOro
noJisi Ha MeMOpaHe | CBsI3b €€ ¢ MeMOpPaHHBIM MOTeHIHaNOM. [lepeHoc MojIeKys (aTOMOB)
yepes memOpany. Huddysus B omHopomuoit cpeme. Ilotok BemectBa. Koadduument
middysun. IlnotHocTP mOTOKAa  BemiectBa. YpasHeHue Puka.  Koadduument
pacnpenenenus Beinecrsa. KosgpduumeHt mpoHunaeMoctd MeMOpaHbl. YpasHeHne Puka
st mMeMOpanbl. TpaHCmopT HMOHOB uepe3 MemOpany. J[Ba (akTopa, ompenessorre
MEePeHOC HOHOB 4Yepe3 MeMOpaHy. YpaBHeHue Hepucra-Ilnanka. Buasl maccuBHOTO
TpaHcnopta (mpoctast Auddy3usi, mepeHOC NOHOB uepe3 MeMOpaHHbIe KaHAJbI, O0JIerueHHAas
mddysus) AkTuBHBI TpaHcnopT. MexanmnsMm aeiicteust K-Na-Hacoca.

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

MOCTOSIHCTBO, OCHOBHOH MOTEHIMAJIONOAISPKUBAIOIINNA NOH), PaBHOBECHBINT MeMOpaHHBIH
noreHunan. YpasHenue Hepacra. Ypasnenue ['onbamana-XomkkuHa-Karua. I[loreHuman
IEeWCTBUS, MPUUMHA M MEXaHM3M BO3HUKHOBEHHUs. | paduk 3aBUCUMOCTH NPOBOIUMOCTH
memOpanbl ansi  woHoB K wmNaor Bpemernnm npu reHepauwm [1[I. Pazer  I1/1
Pacnpoctpanenune IIJ[ mo MHETMHU3UPOBAHHOMY W HEMHUEIMHU3UPOBAHHOMY HEPBHOMY
BOJIOKHY (CaJIbTaTOPHBIN U HENpepbIBHEIH). TenerpadHOe ypaBHEHHE IS pACIIPOCTPAHEHUS
BO30Y)KICHHs 0 HEMUEIMHU3NPOBAHHOMY HEPBHOMY BOJIOKHY, Perienue tenerpadHoro
ypaBHEHMsI [UIsl CTaluoOHapHOro ciy4vas. IlocTosHHas JJIMHBI HEPBHOIO BOJIOKHA
(ompenenenue, ¢opmyna). CKOpOCTh MPOBENEHUsS HEPBHOrO HMIyJbca (OT YEero W Kak
3aBHCHUT JIJIs1 MUEJTMHU3UPOBAHHOTO M HEMUEJIMHU3UPOBAHHOTO HEPBHOT'O BOJIOKHA).

18) DiexTpHyeckHe MOJIsi OPraHOB M TKaHeH. DJIEKTPUYECKUN MUMONb. Ilinedo mumoss.

JIUTONbHBIA MOMEHT. DJNEKTPUYECKOE IOJIe AUMOJISA. JKBUIMOTEHUIUAIBHBIE MOBEPXHOCTH.
[oreHuuman 3JA€KTPUUECKOro MOJs AUMNOJA B HEKOTOPOHM TO4Yke. Pa3HOCTH MOTEHLMANOB,
CO3/laHHasl MOUIOJEM MEXKIy JABYMs TOukaMH. JlUmoib B LEHTPE paBHOCTOPOHHETO
TpeyronbHrKa. COOTHOLIEHNE HAMPSIKEHUH U MPOSKLUN TUIMOJBHOTO MOMEHTA Ha CTOPOHBI
PABHOCTOPOHHETO TPEyroJibHUKA. JIMMojgp BO BHEIIHEM OAHOPOAHOM M HEOAHOPOAHOM
nosie. TOKOBBIN AUMONb. JIUMIONBHBI MOMEHT TOKOBOTO AMIMOJISA. DJIEKTPUUECKOE TOJIE,
CO3IaHHO€ TOKOBBIM aumonieM. lloTeHIman mosiss TOKOBOro Aumnoist. Bo3Oy:kmeHHbI
Y4aCTOK MHUOKapJa KaK COBOKYIMHOCTb OOJIBINOrO YHCIA TOYEYHBIX TOKOBBIX JUIOJEH.
OKBUBAJI€HTHbII TOKOBbI JAMMONb cepaua. MHTerpajbHBI 3JIEKTpPUYECKUN BEKTOP
cepaua (MOBL]). Dnexrporpadus. DnekTporpamMmbl.  Bumsl anekrporpammbl.  OCHOBHBIS
MoJIOJKeHUsT Teopuu dnekrporpaduu. TpeyronbHuk DiHTXOBeHA. OTBeneHus. CTaHAapTHBIC
orBeneHusi. Ilpoeknuss UOBC Ha cranmaptheie otrBeaeHus. Bun OKIT B cranmapTHBIX
OTBENIEHUSIX. XapaKTepHbIe 3yOIbl U KOMIUIEKCHL. Bekropkapauorpadusi.

19) Teomerpuueckass onTHKa. AOCONIOTHBIA TOKaszaTenb mnpenomiieHus. OTHOCHUTENbHBINA
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NOKa3aTeJb MPENOMJICHUs. YTOJ MaJeHusl CBeTa Ha IpaHHLy pas3jaeia OBYX cpea. Yroi
oTpaskeHusi. YTOJ TPENOMIEHHs. 3aKOHbI T'€OMETPHUECKON ONTHKH (3aKOH OTpaXKeHWUs,
3aKOH TpesiomiieHusi). SIBjieHMe TMOJHOTO BHYTPEHHEro otpaxkeHws. [IpenenbHbI yron
MOJIHOI'O BHYTPEHHCIO OTpPaKCHUS. HeO6XOI[I/IMbIe YCJIOBUSA [OJit  €r0  BbIIIOJHCHUS.
IIpenenvHbiii yroa. YcrpoiictBo u mnpuHOUN padotel pedpakromerpa. OmnpeneneHue
nokasarejsi MpeiOMJIeHUE JKUIKOCTH C MOMOINbI pedpakTomerpa. JIuusbl. Bumbl nuH3.
Tonkast nuH3a. XapakTepUCTUKH TOHKOW JIMH3BI. PaTuyC KPUBU3HBI MOBEPXHOCTH, (POKYC,
(doKycHOE paccTosiHMEe, ONTHYecKas cuia (M CBSI3b MEXAy HHMH), ONTHUECKUH LEHT,
rJiaBHasl ONTHUYECKasi IIOCKOCThb, TJIABHAs ONMTHYECKAasl OChb, (hOKaNbHAs TUIOCKOCTh. XOI



aydeii B coOuparomiei u paccensaroineil nn3e. [locrpoenne n3o00pakeHnst B TOHKOH JIMH3E.
dopmysia TOHKOH JMH3BL. YBENWYEeHHE JHH3bL AOeppanuu ONTHUYECKHX CHCTEM:
acTUrMaTu3M, ceprueckas, XpoMaTUIeCKast, TUCTOPCHSL.

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

HAUJTy4lIero 3pCHUs. banxkHsAa Touka. I[aansm TOYKA SICHOI'O BUACHUA. Yron 3pCHUA.
Ilpenen paspemenus. Octpora 3peHus. HemocraTkum ONTHYECKON CHUCTEMBI TrJja3a
(6mu30pyKOCTh W abHO30OPKOCTh) M WX ycTpaHeHue. llocTpoeHue wu300pakeHUs B
HOpPMaJIbHOM [Jia3e, Mpu OJM30PYKOCTH M AajdbHO30pKOCTH. OmnTHueckas cCHCTeMa W
yCTPOMCTBO OHONOrHuecKoro MHkpockona. IlocTpoeHune H300pa’keHUsi B MHUKPOCKOTIE.
VYBenuyeHne OKyJsipa. YBenudeHHe OObeKTHBA. YBeNWdeHue Mukpockoma. llpemen
paspemenust (onpenenenue u (Gopmyna) U paspemaromas CrIocOOHOCTh MHKPOCKOIIA.
VrnoBast 1 unciaosas aneptypa. CriocoObl yMeHbIIeHHs npenesna pasperieHus. Mmmepcust.

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

unreppepenimeri  ceera?  Kakoe — HeoOxomumoe — ycioBHE€ Ui TOJTyUYEHHS
uHTeppepeHIIMOHHON KapTuHbBI? YUTO Ha3bIBaeTCs, ONTHYECKOH pasHocThio xoma? Kak
ONTUYECKAs PAa3HOCTh XOJa CBsI3aHAa C Pa3HOCTBHIO (a3 ABYX BOJNH? 3amMIINTE YCIOBHE
MakCUMyMa W MHHUMyMa uHTepdepeHuuu. Uro HaswpiBaercs, konblamu HeroToHa? Kak
BBIUMCIUTbL [JJIMHY BOJHBI CBeTa, 3Has paauyc Kkoibla Herotona? UYrto Takoe
unrepdepomerp? Cxema u npuHIUN padoTel HHTEPDEepomeTpa Maiikenbcona. /s uero o
UCTIONB3YETCS?

22) Iadppakumusa. B uém cocrour sBnenune nuppaxumu? IIpuBennre mpuMepbl NPOSBIECHUS

3TOrO SIBJICHUSI B €CTECTBEHHBIX ycioBHsAX. Korma B 1abOpaTOpPHBIX YCIOBHSIX MOXHO
Habmonate audpakuuro? Kak ckaspiBaercs nudpakius Ha padoTe ONTHYECKHX MPHOOPOB
(Mukpockona, ¢oroanmapara u T.1.)? Chopmynupyiite npunuun IroiireHca-®penens u
00BsICHUTE (KaUeCTBEHHO) Ha OCHOBE 3TOrO MPUHIMIA siBieHue audpaxuuu. Onummre
I(PaKIUOHHYI0 KapTHHY OT AUGPAKIUOHHOH peméTku. UTO Ha3bIBaeTCs, MEPHONOM
mudpakunonHoii pemerkn? Kak ero onpenenuts, 3Hast KOIUYeCTBO Iueeil Ha Mm? Kakoso
Oynmer pacripeneneHue WHTEHCHUBHOCTEH B CHeKTpe npu Iudpakiuu Ha TUPPaKIHMOHHON
pewmerke? 3amuIIATe YCIOBHE MAKCUMYyMOB, MUHUMYMOB M JOTIOJIHUTEIbHBIX MUHUMYMOB
npu audpakuuu  Ha qudpaknMoOHHON — pemerke. Kak — ompenmenuts  KOJIUYECTBO
JOTOJHUTEIBHBIX MUHUMYMOB B CIIEKTpe OT AudpakuuonHoi pemerku? Kak onpenennutsb
KOJINYECTBO MAKCHMyMOB, KOTOPO€ MOXET JaThb MHaHHas TU(PAKIMOHHAS perneTka?
IIpocTpaHcTBeHHas AMQPAKIUOHHAS peIIeTKA. PEHTTeHOCTPYKTYpPHBIH aHaiu3. Y CJIOBUS
Bynbda-bperros. [lnss  4ero npuMEHsSETCS PEHTTEHOCTPYKTYpHBIA aHaimm3? Ilouemy
HEBO3MOJKHO JUISI PEHTT€HOCTPYKTYPHOTO aHAJTN3a MCIIONIb30BaTh ONTHYECKHHA AHANa3oH?

23) Honsipuzaums. Yto coboil mpeacTaBisieT eCTECTBEHHBIN CBET C MO3ULIUH BOJHOBOH TEOPUH?
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Uem oTimuaeTcsi MOJNSPU30BAHHBIN CBET OT ecTecTBEHHOro? Urto Takoe CBETOBONH BEKTOpP?
[InockocTh monspusaLuy MOJNPU30BAHHOIO cBeTa? UTO Takoe ONTUYECKHU aHU3OTPOIHbIE
cpeabl, U Kakue BeIIeCTBA K HUM OTHOcATCA (rpumepnl)? B uem 3akirodaercs siBIEHHUE
MOJIIPU3ALUM CBETa MPU NMPOXOKIEHUM uUepe3 ONTHUECKH aHU30TPOIHYHo cpeny? B uem
3aKJIFOYAETCs SIBJISHUE MBONHOTO JydenpenomieHusi? OObIKHOBEHHBIH 1 HEOOBIKHOBEHHBIN
ay4. CoiictBa. Kak ycTpoeHna u ans dero ucronb3yercs npusma Hukons? Uro Belpaxkaer u
Kak Gopmynupyercst 3akoH Mamroca? TlonydeHne nonsspu30BaHHOTO CBETA MPU OTPAKEHUH
CBETa OT TIpaHMIbl paslena ABYX AUAJIEKTpUkoB. 3akoH bprocrepa. Kakue Bemectsa
Ha3bIBAIOTCS ONTHYECKU akTUBHbIMU? Kakue BeliecTsa Ha3bIBaroTCs nzomepamu? Urto takoe



pauemat? IIpuBenure npuMeps! JI€BOBPALIAIOINNX U PABOBPALLAIOLINX BELIECTB C Pa3HBIMU
ceoiictBamu. M3 Kakux OCHOBHBIX 4dacTell coctouT mnoJsipumerp? [l yero OH
npumensiercs? B uem 3akirouaercs (pu3MuUecKas CYIIHOCTh METOIOB MOJIPUMETPHH (B
YaCTHOCTH, CaXapuMETPUHN), JJIsI 4ero OHU MPUMEHSIOTCS B MeauuuHe? UTO Has3bIBaeTcH,
nucnepcuelt ceera? UYUro Has3piBaeTCs, HOPMajlbHOM M aHOMalbHON aucnepcuen? Kakx
BBINJISIANT TpauK 3aBUCHMOCTH TIOKa3aTeNsl MPEIOMIJICHHS OT YacTOThI (JJMHBI BOJIHBI)
ceera? CrnekTpanbHbIi aHamu3. J|Ji1 4ero OH MCHOJB3yeTCs. Buabl CiekTpoB (CIUIOIIHON,
JMHEHYATBIN, TOJIOCATHIH)

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

¢dopme. 3akon byrepa-Jlambepra B mHTEerpampHON (hopMe, CMBICT BXOASIINX BEIHYHH.
Koadpdumment nornomenus. I'paduk 3aBUCHMOCTH WHTEHCHUBHOCTH BBIXOMSIIETO U3
pacTBOpa CBeTa OT UIMHBI MPONAEHHOIO MyTH JUIsl pa3HbIX KOHLIeHTpauuil. 3akoH bepa.
HatypaneHblii MonsipHBI TOKaszaTenb. 3akoH byrepa-Jlambepra-bepa m rpanuier ero
npuMeHIMocTH. OnTHYEeCKast INIOTHOCTh PAacTBOpa (OmpeneeHne, CBsi3b ¢ KOHLEHTpaLueil).
I'paduk 3aBUCHMOCTH ONTHYECKOW IUIOTHOCTH pPacTBOpa OT JJUHBI BOJIHBL. MeTon
ONTUYECKON KojopumeTpuu. [lpuHImMI paboThl ONTHYECKOrO KoyJopuMmerpa. SBieHue
Tunpansa. Mytasle cpensl. ['paduk 3aBICHMOCTH HHTEHCUBHOCTH BBIXOJSILIETO M3 PACTBOPA
CBETa OT [UIMHbI TNPOWAEHHOTO NyTH TPU paccessHMM cBeTa. 3akoH Penes. OOmee
ocna0ieHne MHTEHCUBHOCTU CBETA MPU MOTJIOMEHUH U PACCESTHUH.

25)JIazepbl. @oToH — yactuia DM m3nyueHusi. CIIOHTaHHOE M BBIHY)XKIEHHOE H3JIyYeHHE.

HuBepcHass HaceneHHOCTb. AxkTuBHas cpema. (Co3maHHe MHBEPCHOI HACENEHHOCTU
(TpexypoBHeBasi cHucTeMa). YCTPOHCTBO Jsaszapa (ero 4YacTH, AJIi 4Yero OHHU HYJKHBI).
IMpuanmn paboter (kak obOpasyercst mazepHbldl Jsyd?). CBOMCTBA Ja3epHOTO H3IYYECHHUS.
HenpepsIBHBIH M UMITyJIbCHBIA PEXUM Ja3epHOro m3snydeHus. OcoOEHHOCTH MOTJIOMEHUs
HETIPEPBIBHOTO JIA3EPHOr0 M3JIyUeHHsT OMOIOrMYeCKOH TKaHBbIO (3aBUCUMOCTD TEMIIEPATyPhI
OT BPEMEHH BO3IEHCTBUS, YYaCTKM Ha rpaduke, Kakue NPOLECChl HUMEIT MeCTO?).
BozneiictBue MMIyJIBCHOTO JIa3€pHOrO M3NydeHHs Ha OuorkaHb. AOmsanms. Jlazepnas
nuarHoctuka (nHTepdepomerpus, rojgorpadus, JazepHass MacC-CIIEKTPOCKOIUS, Ja3epHBIH
aHanu3 Kposu, Goropaspylienue u ap.). Mcnons3oBanue 1a3epHOro U3JIy4eHus B TEpanuu U

XUPYPTUN).

3.4. OueHo4HbIE CPEACTBA 1JISI KOHTPOJISI YCIIEBAEMOCTH U Pe3yJIbTAaTOB
OCBOCHHS TUCHHUILINHBI

3.4.1. Buabl KOHTPOJISI M ATTECTALIHH, (JOPMBbI OLIEHOYHBIX CPEACTB

HaumenoBaHue (OLEHOYHbIE CPEACTBA

(1]
N\e e Buabi pasaesa Koa-Bo
cemMecT y4eOHOMH Koa-Bo
n/n KOHTPOJIAA HE3ABHCHM
pa M CIUTLTHHBI ®Dopma BOMpoCoB |
B 3a1aHHHU
(Moys1) 8 BAPUAHTOB
1 2 3 4 5 6 7
1. LI TK LILIIL IV TeopeTuueckui
AUKTAHT, OTYET
no jad. pabore,
HHIAMBHUAYAJbHAS
3aaaya
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2. 11 MK (T Y2 TecT 60 CnyvaiHbIn
BblGOp

3.4.2.TpMepbl OLLEHOYHbIX CPeACTB:

NS MPOMEXKYTOUYHOI0 1 Yemy paBHa Be/iM4MHa MTHOBEHHOW CKOpPOCTA?
KoHTpons (MK) 1.1. 1-/ NnpoM3BOAHOI OT MYTK MO BPEMEHU
1.2. OTHOLEHUIO NYTN KO BPEMEHN
1.3. lNMpown3BefeHNIO NYTN Ha BpeMSA
1.4. 2-/A NPOM3BOAHON OT MYTK MO BPEMEHU
Pa3pbiB 6apabaHHOI NepenoHKM HAaCTyMaeT Npu ypoBHe
OTHOCUTENbHON UHTEHCUBHOCTM 3BYKa Lmax= 1504bB.
OnpeaennTe MHTEHCMBHOCTbL (BT/M2) 3ByKa 4acToTomn v=
1KY, NpW KOTOPbIX MOXET HacTYNUTbL pa3pbiB 6apabaHHO
NepernoHKu.
PeweHue: L = 10 Ig (I/lo), rae b - nopor cnbilwummMocTu, | -
WHTEHCUBHOCTb 3BYyKa B BT/M2.

CnepoBaTtenbHo: Irax =/, -10

1 VICTOYHMKaMM CBETA ABNAKOTCA ... aTOMbl.

BO36Y>KI€HHbIE

2. CBETOM Ha3bIBAKOTCA 3/1EKTPOMArHUTHbIE U3NTyYEHUS,
BbI3blBalOLIME .  OLLYLLEHUS.

3puUTeNbHbIE

3. Cuna cBeTa n3mepseTca B .

KaHgenax

4. OrnbaHmne NNOCKOW CBETOBOM BOJIHOW HENPO3payHbIX Tes
Ha3blBaeTCa ... CBeTa.

ondppakuyen

5. MepepacnpeaeneHne 3Heprum Npu B3aumMoaeincTenm
KOrepeHTHbIX /lyyell Ha3blBaeTCA . CBeTa.

NHTepdepeHyyei

6. MakcmyM MHTepdepeHLUN BO3HUKAET NPU pasHOCTH
X0fa, NPONOPLUMOHANIBHON . YMCAY NOMYBOMH KOFePEeHTHbIX
nyyen

yeTHOMY

7. MVUHUMYM UHTepepeHLUY BO3HUKAET NPU pasHOCTU X043,
NPONOPLUMOHANLHON . YMCAY MOSTYBOMH KOT€PEHTHbIX Nyyel
HeYeTHOMY

8. 3aBMCMMOCTb (Da30BOI CKOPOCTM OT YaCTOTbl CBETOBOWA
BOJIHbI HA3bIBAETCA . CBETA.

ancnepcuen

9. 3aBMCUMOCTb MOKa3aTena NpesoMIeHNa OT A/INHbLI BOJHbI
Ha npakTvKe 0603HAYalOT KakK . CBeTa.

aucnepcuio

10. B 0651acT HOpMasibHOW AMCNepcumn B HaMbOo bLLENR
CTeneHun NpefioMaATCSa . Iyuu.

(hrnoneToBbIE

11. B 06nacTvi HOpMasibHOM AUCNEPCUN MeHbLLIE BCErO
NpenomastTCs . NyYn.

KpacHble
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12. B TkaHsAX OpraHu3Ma COAEPKaHUe MUKPO3JIEMEHTOB
ONPEACISAIOT ¢ MOMOIIBIO CIIEKTPAIbHOIO ... .

ananu3a

13. Jlnsa nony4deHust NOJISIPU30BAHHOIO CBETA UCIIOJIB3YIOTCA

HONAPUBAMOPLI

14. IlonsipounHble MIIEHKU NIPUMEHSIOT JJIs IOJYUYEHHUS ...
CBeTa.

HONIAPUB0BAHHOCO

15. Ilpusma Hukons ciry>xut 11 ... CBeTa.

noaapusayuy

16. BewmecTtsa, NOBOPAYUBAIOLINE MIOCKOCTh MOJSPU3ALIUN
MOJIAPU30BAHHOIO CBETA, HA3bIBAIOTCS ONTHYECKH ...
BELIECTBAMH.

aKMUGHLIMU

17. Caxapa OTHOCSTCS K ONTUYECKH ... BELECTBAM.
AaKMUGHBIM

18. IlonsipumeTpust NCHOIB3YETCSl B MEAULIUHE 1151
ompenesieHus ... B Mo4de OOJIbHBIX.

caxapa

19. Jlyun, napanienbHble [IaBHOW ONTUYECKON OCH, MOCIE
NpeJIOMIICHUS B cOOMparoeii TMH3e COOUParOTCs B TOUKE ... .
dokyca

20. JIyun, npoxopsiuue 4yepe3 ONTUIECKUI LEHTP TOHKOU
JIMH3BL, HE

NpeNoOMIAIOMC

21. B HOpMaJIbHOM TJ1a3e pe3koe n300pakeHne CO31aeTcs Ha

cemyuamexe
22. IlpucniocoOneHue riaza K pe3KoMy BHIACHHUIO
Pa3HOYAAJEHHBIX IPEIMETOB HA3bIBAETCS ...
akxkomooayueii

23. HemocTaTok 3peHusi, KOTAa pe3koe u300pakeHue
CO3MIaeTCs Mepes CeTUATKOM, 0003HAYAIOT KaK ...
O1U30pYKOCH®

24. HemocTaTok 3peHusi, KOTAa pe3Koe u300pakeHue
CO3MIAeTCs 33 CETYaTKON, 0003HAYAIOT KaK ...
OabHO30PKOCL

25. Yron Mexny IByMs JIy4aMH, UCXOAAIMMU U3 KpalHUX
TOUYEK MpeAMEeTa U MePeCceKaroINXCsl B ONTUYECKOM LIEHTpe
rj1a3a, Ha3bIBAE€TCs YIJIOM ...

3penus

26. IlpenenbHblil yroa 3peHus I1a3a 4ej0BEKa PaBeH OAHOU
YIJIOBOH ...

MUHYme

27. MuHMMaNBHBIN pasMep NpeaMeTa NPU MUKPOCKOITUU
OTPaHUYUBAETCS SIBJICHUEM . ..

oughpaxyuu

28. Jlns pasbaBieHHBIX PACTBOPOB MOKA3ATENb MOTJIOIECHHUS
MPOMOPLUOHAJIEH ... paCTBOPA

KOHYyeHmpayuu

29. DOTO3JEKTPOKOTIOPUMETPBI MIPUMEHSIOTCS IS
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OIpeIesIeHHs ... PACTBOPOB.

KOHYyeHmpayuu

30. IIpu peneeBCKOM paccestHIH Oeoro CBeTa B HAanOObIIeH
CTEIeHH PACCEUBAOTCS ... JIyUH.

¢uonemosuie

3.5. YYUEBHO-METOANYECKOE I HTHO®OPMAIIMOHHOE OBECIIEYEHUE

YYEBHOM JUCIHUATLIHHBI

3.5.1. OcHoBHas JuTEepaTypa

Kox-Bo 3x3emnuisipos

;.: HaumenoBanue ABTOP (BI) r::;;;:{e;;o B 6UO- 12 kadenpe
JHOTEKe
1 2 3 4 7 8
1| MenuuuHckas u Pemuzos, A H. | yueOHHK-4-¢ 200
Ounonornyeckas pusnka: U31., UCTIP. U
nepepad.-
M..I'20TAP-
Menua, 2014 -
647 c.
2| ®u3suka 115l By30B: Huxepos B.A. | M. : JlaumkoB Heorp.
MEXaHHUKa U uKe, 2017 — OOCTyN
MOJIEKYJISIpHas (PU3HKA 136 ¢. : Tabm.,
yueOHHK [ DIEKTPOHHBIH rpad., cxem. —
pecypc] /. — URL:
http://biblioclu
b.ru/
3| ®dusnka ¢ 3eMEHTaMHu Diinenbmad E. Heorp.
onodm3uku: yaeOHUK ik JIOCTYTI
[DnexTponHBIi pecypc] /
E. . Ditnenpman. - M. :
I'S0TAP-Menua, 2013.
URL:
http://www.studentlibrar
y.ru
3.5.2. lonoJHMTeILHAS JUTEpPaTypa
Tox, MecTo Kou-Bo 3x3emmisipos
n/Ne HaumenoBanue ABToOp (bI) I/I3Z,laHI/IH B Ha
oubnmuoreke | kadenpe
1 2 3 4 7 8
1.| ®usnka u B.®. AHTOHOB, /-2 u3n., 200 -
onodusuka:yued. ans E K. Kosnosa, UChp. u
CTyJ. M€I. BY30B A M. YepHbi. JIOI1. -
M..I20TA
P-
Menua,2013
-468, [4] c.
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http://biblioclu
http://www.studentlibrar

2. COOpHUK 3aja4 no Pemu3os A.H., M.: lpoha, 200 -

MEeAMLMHCKOiA 1 MakcuHa A. . 2013-192 c.
6ronornyeckom usnke

3.5.3 VIHTepHeT-pecypChbl.

3BbC «KoHcynbTaHT cTyaeHTa» http://studmedlib.ru
3bC «YHuBepcutetckas bmubnuoTeka online» http://www.biblioclub.ru/
3BbC «HOpaint»  http://www.biblio-online.ru
ANeKTPOHHble KaTonorn 6ubnuotekn ®rbeOyY BO TIrMY MwuH3gpasa Poccun TIMY
http://lib.vgmu.ru/catalog/
5. MeguunHckasa nutepatypa http://www.medbook.net.ru/
6. Cyberleninka https://cyberleninka.ru/
7. «KoHcynbTaHT MNntoc»  http://www.consultant.ru/
8. PubMed https://www.ncbi.nlm.nih.gov/pubmed
9. BioMed Central https://www.biomedcentral.com/
3.6. MartepunanbHo-TexHUYecKoe obecnedeHne yuebHol aucumnandbl (Mogynsa)
HaunmeHoBaHue (ea.) Mogaynb
YCTaHOBKM A/11 NPOBefeHNs NpakTUYeCcKnx pabor: |
1) MaTemaTuyecKunin, NPYXXUHHbIA MasATHUKW, MasTHUK ons
2) 3BYKOBOW reHepartop
3) YcTaHOoBKa Mo uccnefoBaHuto agekTa Jonnepa (MCTOYHMK Y3, KOMMbIOTEP
C NporpaMMHbIM 0becrneyeHnem
4) MynbTUMeAUAHbIA NPOEKTOP, IKPaH
YCTaHOBKM A/19 NPOBefeHNs NpakTUYecKnx pabor: I
1) Buckosumetp Mennnepa
2) MepmumnHckmin BUCko3umeTp Mecca
3) PoTaLMOHHbIV BUCKO3UMETP
4) YcTaHOBKa No onpeaeneHno NoBepXHOCTHOIO HaTSXKEHUS XULKOCTM
4) MynbTUMeANAHbIA NPOEKTOpP, IKPaH
YCTaHOBKM 15 NPOBefeHNsA NpakTU4ecKux paborT: Il
1) DnekTpuuyeckme CTeHAbl ANA  UCCNefOBaHWUSA Lenein MNOCTOSHHOroO WU
nepemMeHHOro TokKa
2) yCTaHOBKa «Kapanonab» (CUMYyNAAUMOHHbIA LEHTP)
MynbTUMEANAHBIA NPOEKTOP
JKpaH
YCTaHOBKM A/11 NPOBefeHNs NpaKkTUYeCcKmx pabor: v
1) hoT03NeKTPOKONOPMMETP, PaCTBOPbLI C Pa3NNYHOW KOHLEHTpaLmein
2) nasepbl, ANPPaKLNOHHbIE PeLLeTKM
3) [O3UMEeTP, UCTOYHWUK MOHU3UPYIOLLETO U3NTYyYEHUA
4) pehpakTomeTp
5) NUH3bI, ONTUYECKME CKaMbMU
6) uHTepdepomeTp MaikenbcoHa
8) Mukpockon
MynbTUMEANAHBIA NPOEKTOP
SKpaH
B vHCTWUTYTe (pyHAaMEeHTaNbHbIX OCHOB U MH(POPMAaLMOHHbIX TEXHOMOrWIA CO34arTCA
0byuyaroLLMMCs YCNOBUA /1 OCBOEHUSA AUCLUNIMH B popMax, afanTUpoBaHHbIX K OrpaHUYeHNIo
NX 300p0BbA. M3yyeHne NEKLMOHHOIo Mateprana BO3IMOXHO B 3/1EKTPOHHOM BUE.
3.7 TlepeyeHb WHPOPMALMOHHBLIX TEXHOMNOINA, WCNONb3YeMbIX AN OCYLLECTBJIEHUA
obpasoBaTe/IbHOro npouecca Mo AucunninHe (MoAysko), NpPorpaMmmHOro obecneyeHusi u
NHPOPMALMOHHO-CMPaBOYHbIX CUCTEM.

INFRN NN

21


http://studmedlib.ru/
http://www.biblioclub.ru/
http://www.biblio-online.ru
http://lib.vgmu.ru/catalog/
http://www.medbook.net.ru/
https://cyberleninka.ru/
http://www.consultant.ru/
https://www.ncbi.nlm.nih.gov/pubmed
https://www.biomedcentral.com/

1 Kaspersky Endpoint Security
2. Microsoft Windows 7

3. Statistica Ultimate 13

3.8. ObpasoBaTe/ibHble TEXHO/IOTUW - HET

3.9. Pasgenbl y4deGHOW AuvcumnauvHbl (MOLYNA) W MEXAUCUUNNHAPHbIE CBA3M C
nocneayLWwmMn gUCUmUnInHamm

Ne  HaummeHoBaHMe MocneayroLWmnx ANCUUNINH

n/n
1 4 5 6 7
1 dusmonorusa + +
2 bronorus + + +
3 AHaTOoMMA + + +

4, MeToAn4YecKne peKoMeHAALUN MO OpraHn3aLmm N3yyeHms AUCLUNINHbI:
O6yueHue CKnablBaeTcst M3 ayaUTOPHbIX 3aHATWIA (96 yac.), BKIKOYAOLMX NEKLVOHHBIN

Kypc (28 yac.) n npakTuyeckme 3aHATUA (68 yac.), a TakKe caMOCTOATE/IbHOM paboThbl (84 yac.).
OcCHOBHOe y4yebHOe BpeMmsi BbI[eNsieTCs Ha NpaKTU4YecKyt paboTy MO OBMafEeHUHD HaBblKaMu
peleHns 3adady W NpOBeAeHWS W3MEPEHUn B Xxofe NabopaTOpHbIX paboT, 06y4eHuto
MPUN0XEHNSA 3TUX HAaBbIKOB K MPOeCCMOHaNbHOW AeATeNbHOCTH.

Mpn M3yyeHMM y4ebHON AMCLUMNAMHBI HEOOXOAMMO WCMO/b30BaTb KOMMbIOTEPHYHO W
NnabopaTtopHY TEXHUKY M HayuMTbCA WCMOMb30BaTh MPOrpamMMmHble CpefcTBa Ans 06paboTKu
pe3ynbTaToB  W3MEPEHWA, OCBOWUTb MpPaKTUYECKME YMEHUS BbINOJIHEHMA NabopaTOPHbIX
N3MEPEHMNIN N MPUMEHEHNSA NX B NIe4EOHON AeATeNbHOCTW.

CamocTosTeNbHas paboTa CTyeHTOB noapasyMeBaeT NOAIOTOBKY K 3aHATUSIM, BK/IOYaeT
NMOAroTOBKY COO0OLLEHMI, 06paboTKy pe3ynbTaToB NabopaTopHbIX paboT. PaboTa c y4vebHOl
NnTepaTypoli paccMaTpuBaeTCcs Kak BuUfA y4ebHOW paboTbl MO AUCUMMNANHE U BbIMOSHSAETCS B
npegenax 4acos, 0TBOAUMbIX Ha eé n3yyeHune (B pasgene CPC).

Kaxablii obyyarowyminica obecneyeH AOCTynoM K 6UGANOTeYHbIM POHAAM Y HUBepcUTeTa
1 Kadepsbl.

Mo Kaxgomy pasgeny  yyebHOM  AMCUMNAUHBI - pa3paboTaHbl  MeTOAM4YecKue
peKoMeHJaunn Ans CTy4eHTOB.

Bo Bpems u3yyeHUs y4yebHOW AMCUUNAMHBI CTY[AEHTbl CaMOCTOSITENIbHO paboTalT C
NnabopaTopHbIMK YCTaHOBKaMW COracHO METOAMYECKUM YKazaHUAM, 0hopMAAIOT BbIMOMHEHHOE
3aflaHve 1 NPeACTaBNAOT pe3ynbTaT nNpenojasartento.

PaboTa cTygeHTa B rpynne QopmMupyeT 4YyBCTBO KOMMEKTMBM3MA W  KOMMYHM-
KabenbHOCTb.

McXof4HbI  ypOBEHb 3HAHWI CTY[EHTOB OMpefenseTca TeCTUPOBAHUEM, TeKYLLWI
KOHTPO/b YCBOEHMS MpeAMeTa OnpeAensieTcs YCTHbIM ONPOCOM B XOA€e 3aHATWIA, MpW PeLLleHnn
3afay, 3almnTon n1abopaTopHbIX paboT.

B KOHUe n3yyeHuns yyebHOM ANCLMNANHBI MPOBOAMTCSA MPOMEXYTOUHbIA KOHTPO/b
3HaHWIA C UCNO/b30BAHNEM TECTOBOrO KOHTPONSA (3K3aMeH).

OcBoeHMe gucumnanHbl (Mogyns) cnocobCcTByeT pasBUTUIO Y 06yYatoLmMxcs
KOMMYHUKATVBHbIX HaBblKOB Ha Pa3HbIX YPOBHAX 18 peLleHns 3a4ay, COOTBETCTBYHOLLUX TUNY
NpotheccnoHanbHOM AeATeNIbHOCTH, HarpaB/ieHHbIX Ha 06BEKT NPOJeCCUOHANbHOM
[eATeNIbHOCTM Ha OCHOBE (POPMUPOBAHUA COOTBETCTBYHOLLMX KOMNeTeHUuiA. ObecneynBaeT
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BBITTOJIHEHHUE TPYIOBBIX AEHCTBUH B paMKaxX TPYIOBBIX (PyHKIUI MpodheCcCHOHATBHOTO
crangapTta (02.009 Bpau-neueOHuK (Bpay-TepaneBT-y4acTKOBBIN).

5. OCOBEHHOCTH PEAJIMBANIMU JNCHHUIIJINHBI JJIA OBYYA IO XCA
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3JOPOBbA U UHBAJIN/1OB

5.1.1. Hanu4ue COOTBETCTBYIOIINUX YCJIOBUN pean3alui JUCLUIIINHBI

I[J'Iﬂ O6yLIaI'OH.[I/IXC$I N3 YHCJla UHBAJIMAOB U JIML C OrPaHUYCHHBIMH BO3MOXKHOCTAMU
3nopobst (OB3) Ha OCHOBAaHMH MUCHMEHHOTO 3asIBJICHHSI JUCIUTUIMHA PEATU3YETCS C yIETOM
0COOEHHOCTEH MCUXO()U3NIECKOTO Pa3BUTHS, HHIUBUIYAJTBHBIX BO3SMOKHOCTEH U COCTOSTHUS
3I0pOBBs (Haliee - UHANBUAYAIBbHBIX 0cOOeHHOCcTel). ObecneunBaeTcst COOI0IeHNE
CIEAYIOMUX O0IHX TPeOOBaHHIT: MCIIOIB30BAHNE CIIEIHABHBIX TEXHUYECKUX CPEICTB
O6yLIeHI/I$I KOJUJICKTUBHOI'O U MHAUBUAYAJIbHOI'O MOJIb30BAHUS, IPEAOCTABJIICHUEC YCIIYT
accucTeHTa (MOMOIIHUKA), OKa3bIBAIOIIETO TAKOMY OOYHArOIIEeMyCsl HEOOX OIIUMYEO
TEXHUYECKYIO ITIOMOIIb, o6ecnequI/Ie A0CTYyIIA B 3aHUs U TIOMECIICHUA, [AC MPOXOAAT 3aHATHUA

2

ApPyrue yCioBus, oe3 KOTOPBIX HEBO3MOXKHO WUJIU 3aTPYAHCHO U3YUCHUEC NUCIIUILIINHBI.
5.1.2. Obecnieuenne coOmoneHUs 0OIUX TPeOOBAHMIA

[Ipu peanuzanyu AMCUMIUIMHBI HA OCHOBAHUH MUCHMEHHOTO 3asABJIEHHS 00yHarOIIerocs
obecrieunBaeTcsi COOIIOACHNE CIENYIOINX OOLUTNX TPeOOBAaHUI: MPOBEACHNE 3aHITUN IS
oOyuaromuxcsa-uHBTUAOB 1 il ¢ OB3 B oHON ayANTOPHU COBMECTHO € O0YHarOIIUMUCS, HE
UMEIOLUMH OTPAHUYEHHBIX BO3MOXKHOCTEH 30POBBS, €CIIM 3TO HE CO3/1aeT TPYAHOCTEH
00yHaromuMcsi; IPUCYTCTBHUE B ayIUTOPUN aCCUCTEHTA (aCCUCTEHTOB), OKA3bIBAKOIIETO(HX )
00y4arOIUMCsT HEOOXOJMYIO TEXHHUYECKYIO MOMOIIb C YIETOM UX HHAMBUAYATbHBIX
0COOEHHOCTEH; MOJBb30BaHNE HEOOXOIUMBIMU OOYHAOLITMMCS TEXHHYECKUMHU CPEIICTBAMH C

YUETOM MX UHIUBUAYAIBHBIX OCOOCHHOCTEH.

5.1.3. JloBeneHue 10 cBeAECHUS OOYYAOIIUXCS C OTPAHHYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBBSI B JOCTYITHON AJIst HUX (pOpME BCEX JIOKaIbHBIX HOpMaTuBHBIX akToB @PI'BOY BO
TI'MY Munsapasa Poccuu.

Bce noxanbubie HopmaTtusHble akTel PTBOY BO TI'MY Munsnpasa Poccuu no
BOMPOCAM PeaU3aliy JUCITUTLUIUHBI (MO JIsT) TOBOASITCS 0 cBeaeHus oOyvaromuxcs ¢ OB3 B
JIOCTYITHOH 1J1st HUX (popme.

5.1.4. Peanu3anus yBenuueHUs NPOAOKUTENIBHOCTH MPOXOXKIECHHS IPOMEXYTOUHON
aTTecTaluy MO OTHOIIEHUIO K YCTAHOBJIEHHON MPOAOJKUTENBHOCTH AJIs1 00yHaroIerocs ¢

OIrpaHUYCHHBIMH BO3MOXKHOCTAMU 34OPOBbsA

®dopma NpoBeACHUs TEKyLIEH U IPOMEXYTOYHOHN aTTeCTalluK O JUCLUTIIINHE IS
00y4arImuXcst THBAINUIOB U JIUI] C OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 370POBbSI
YCTAHABJIMBAETCS C YUETOM HHIUBUIYABHBIX MICUXOPU3UIECKUX 0COOEHHOCTEH (YCTHO,
MUCBbMEHHO Ha Oymare, MUChbMEHHO Ha KOMIBbIOTEpE, B popMe TeCTUPOBAHUS U T.I1.).
IIponomKUTENbHOCTD NPOXOXKAEHHUS IPOMEXKYTOUHON aTTECTALUU MO OTHOLIEHHIO K
YCTaHOBJIEHHON MPOAOKUTEIbHOCTH YBEIUUUBAETCS [0 MMCbMEHHOMY 3as1BJIEHUIO
00y4aroImerocst ¢ OrpaHUYeHHBIMUA BO3MOXKHOCTSIMU 37J0POBbsL. [IponoKuTeIbHOCTD
MOATOTOBKU O0YYar0IIerocsi K OTBETY Ha 3a4eTe YBEeJIUUUBaETCs He MeHee ueM Ha 0,5 yaca.
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