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Pabouas mporpamma AUCHUILTUHBI (MOIYs) «MeTOAbl KIMHUYECKOW TO3UMETPHH B paJHalIU-
oHHOM MemuiuHe» / cocT. 'anrammes A.M.— Hanpunk: KBI'Y, 2023. — 30 c.

Pabouas mporpaMma mpegHazHaueHa JJIsl CTYJCHTOB OYHOM (hopMBbI 0OydeHUs IO Harpaslie-

Huto noarotoku 03.04.02 dusuka, Marucrepckas nporpamma «MeaurinHcekas pusukay I cemectpa,
1 xypca.

Pabouas mporpamma cocrasieHna ¢ yuyerom denepanbHOT0 rocy1apcTBEHHOr0 00pa3oBaTEIbHOTO

crangapra ®I'OC3++ Bricmero odpasoBanus 1o HampasieHuto noarotoBku 03.04.02 dusuka (ypo-
BEHb MarucTpaTyphl), YTBEpKICHHOTO IMpHKa3oM MunHucrtepcTBa oOpa3oBaHus U Hayku Poccuiickoit
®enepanun 7 aBrycta 2020 r. Ne 914, 3apeructpupoano B Muntocte Poccuu 19 aBrycra 2020 r. Ne

59329.



AP

7.1.
7.2.
7.3.
7.4.
7.5.

COOAEPXAHUE

enu u 3a1aun OCBOEHUS TUCIUILIUHBI

Mecto auctuminHel (Moayiis) B ctpykrype OITOIT BO
TpeGoBanus K pe3yibTaTaM OCBOCHUS TUCIUTUIIMHBI (MOJTYIIS)
ConepxaHue ¥ CTPYKTypa JUCHUTLITUHBI (MOTYJIIS)

O1neHOYHBIE MaTepUAIIBI JAJI TEKYILIETO U PyOEKKHOTO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTaAlUN

MeTtoauueckue MaTepralibl, OMPEACISIONIHE MTPOIEAYPHI OICHUBAHHS

3HAHWA, YMCHHM, HABBIKOB U (WJIN) OTIBITA ICATCILHOCTH
YyebHo-MeTonUYecKoe 0OecriedyeHre AUCIUTITUHBI (MOTYIIS)

OcHosHas rtumepamypa

Hononnumenvhas rtumepamypa

Ilepuoouueckue uzoanus (cazema, 6eCMHUK, OI0JLIEMEHDb, HCYPHAT)
Humepnem-pecypcoi

Memoouueckue ykasauus no npoeeoeHur0) pAaziuyHblX Y4eOHbIX 3aHAmull, K
KYPCOBOMY NPOEKMUPOBAHUIO U OPY2UM UOAM CAMOCOAMENbHOU padOmbl

MarepuaibHO-TEXHUUECKOE 00eCcIeueHrne TUCIUIUIUHBI (MOITYJIs)

[Ipunoxenus

n A~ A

13

17
17
17
17
18
21

25
28



1. L{env u 3a0auu 0ceoerus OUCYuniunsl (Mooyis)

Heas aucuumianabl «MeToapl KITMHHYECKOW JO3UMETPUU B PAIUAIIMOHHON MEIUITMHEY SBIIS-
eTcsL:

dhopmupoBanre (PU3NUECKUX TPEICTaBICHUH 00 OCOOCHHOCTSAX MPUMEHEHHS (POTOHHBIX U DJICK-

TPOHHBIX MyYKOB B JIy4€BOW TEparuy, 3HAHWE MOJXO0J0B ¥ MPHUHIUIIOB KIMHUYECKOH JTO3UMETPUU

(OTOHHOTO U IIEKTPOHHOTO M3JIY4YCHUs, OCOOCHHOCTH MPOBEJCHUS rapaHTHH KauyecTBa JTy4eBO Te-

panuu ¢ UCIOJIb30BAHUEM JTAHHBIX BHJIOB M3TYYCHHS.
OcHOBHbIE 32/1a4H TUCHHIIIHHBI:

o OBJIAJICHUE TEPMUHAMU, IOHSITUSMH, OCHOBHBIMU TIPOIIECCAMH TIPHU B3aUMOJICHCTBUU KIIMHHUYE-
CKUX TYYKOB MOHU3UPYIOIIETO M3IYUYEHHS C BEIIECTBOM, OCHOBAMHU TPUHIIMIIOB KIIMHHYECKOU
JO3UMETPHUU JIEKTPOHHBIX U (POTOHHBIX ITYYKOB PA3TUYHOTO Ka4eCcTBa.

o (dbopMHUpOBaHKE Yy CTYACHTOB HAYYHOTO MHUPOBO33PEHUS, CIIOCOOHOCTH OOBEKTHBHO OIICHUBATh
TOYHOCTH U3MEPEHUS 103 KIIMHHYECKUX alllapaToB U KPUTHUECKU OIICHUBATh UMCIOIIIUECS Me-
TOJINKH,

. OCBOCHHE CIIOCOOOB M IMOJyYEHHE HABBIKOB PabOTHI ¢ 000pYIOBaHUEM ISl KIMHUYECKOH J10-
3MUMETPUU U MTPABHI paOOTHI C KIMHHYECKUMH UCTOYHUKAMU HOHU3UPYIOIIETO H3TyUCHHUS.

o pa3BUTHE HABBIKOB KPUTHUYECKOT'O MBIIUICHUS MIPH OICHKE TOTYyYaeMbIX PE3YJIbTATOB H3MEpe-
HUs a0COJIFOTHBIX U OTHOCHUTENBHBIX PACIPEeACIICHUI MOTIOMEHHON JT03bI KIIMHUYCCKUX arla-
paros.

2. Mecmo oucyunaunwvt 6 cmpykmype OIIOII BO

Huctunnuna b1.B.02 «MeToapl KIMHUYECKON JO3UMETPHUH B PAAUAIIMIOHHON MEIUIIUHEY SIBJIS-
eTcsl JAMCUMIUTMHOW 4acTH, (OpMHUpYyeMOM ydacTHUKaMHU OOpa3oBaTelbHBbIX OTHOIIeHuM broka 1
yueOHOro IjaHa noAroToBku no HampasieHuto 03.04.02 ®dusuka, Mmarucrepckas nporpamMmma «Meau-
IIUHCKas (PU3HKaAY.

N3ydenne nucuumiamHbl «MeToapl KIMHUYECKOW JAO3MMETPUM B PATHAIMOHHON MEIMIUHE)
OasupyeTcs Ha CyMMeE 3HAHUM, MOTYYEHHBIX CTYIEHTAaMH B XOJ€ OCBOCHHUS CIEAYIOIUX IHCIUTUINH:
«MeToabl KITMHUYECKON TO3UMETPUU B PAJAMAIIMOHHON METUIIMHE, «SaepHO-(hU3nIecKne METoIbl 1
npubopsl B MeauiinHey, «30panHbie BOMPOCHl MEIUITMHCKON (pu3nKny», « MeaulnHcKas paanodiek-
TpoHHKaY, «brodu3nka HEMOHU3UPYIOMIUX U3ITYICHHUIT».

JrcuunianHa no3BoJaUT pacCluMpUTh TEOPETHYECKYIO IMOATOTOBKY MarucTpa, NOJIYyYUTh IIPAKTH-
YECKHE HaBBIKU OOBEKTHUBHO OLIEHUBATh TOUHOCTH U3MEPEHUS 103 KIIMHUYECKUX allapaToB.

3. Tpebosanus k pe3yibmamam 0c80eHUst OUCYUNTUHBL (MOOYJIS)

B COBOKYMHOCTH ¢ ApYTUMH IUCHUIUTMHAMU Tipodumns «MenunuHckas Gu3nKa» TUCHUTUTMHA
«MeToabpl KIMHUYECKON JO3UMETPUU B PAJAUAIlMOHHOW MEIWIIMHE)» HalpaBiieHa Ha (opMUpoBaHUE
cnenyromux kommnereHuuid B cootBerctBum ¢ @I'OC 3++ BO u OIIOII BO no HanpapieHuio noaro-
ToBKH 03.04.02 — ®u3uka (ypoBeHb MarucTpa):

IIpogeccuonanvuvie komnemenyuu
[TKC-3: Cnioco0OeH mpakTU4YeCKH MPUMEHATh HaydHbIe 3HAHUS, UMEIOIINE OTHOIIeHHE K (pu3mke, Ono-
JIOTUH, SKOJIOTHUH, MEAUITMHE, CTATUCTHKE, TEXHUKE ¥ TEXHOJIOTUH JJIS BBISBJICHHS U JIeUeHUs 3a00I1e-
BaHUI U HAPYIIIEHUI OPTaHOB M CUCTEM OpraHHU3Ma YeoBeKa, MPOBOAUTH OIIEHKY COCTOSIHUS U d(-
(EKTHUBHO PKCIUTyaTHPOBATh MEIUITMHCKOE 000PYyI0BaHNUE U IPUOOPHI, pa3padbaThiBaTh U 00eCIIeun-
BaTh yIPaBJICHUE MEAUIIMHCKUMHI HHPOPMAIIMOHHBIMUA CUCTEMAMH.

B PE3YIbTATC U3YUYCHUA AUCHUIIIINHBI «MeToapl KIMHUYECKOH AO3UMETPUHN B pa,[[I/IaLII/IOHHOﬁ

MCIUIHUHEC) CTYACHT JOJIKCH:
3HATDH
(1)I/I3I/I‘IeCKI/Ie 3aKOHOMCPHOCTH, JICKAIIMEC B OCHOBC Pa3JIMYHBIX METOOOB JO3UMCTPHU,

4



BHU/Ibl B3aMMOJCHCTBUI M3JIyYEHUW C BEILECTBOM, NPUBOIAIIUX K BBIAEICHUIO JO3bI,
0CJIa0JICHUIO U IPOHUKHOBEHUIO M3TyUEHHUH;
(du3HYECKre BETUYHHBI U KOJIWYECTBEHHBIC 3aKOHOMEPHOCTH, HCIIOIb3yeMbIe B 00Ja-

CTH paJuallMOHHON 0€30MacHOCTH, JO3UMETPUH U 3alUTE OT U3IY4YECHUH;
NPUHIUIB paOOTH M YCTPOHCTBO JO3UMETPUUECKOH armapaTypbl

YMETb

MMPOBOAUTDL paCYCThl JOSUMETPHUYCCKUX BCIUYHUH OT PA3JIMYHBIX BUJOB 1/1311yqu1/1171;
BBITIOJIHATh PAaCUCThl 103 H3Hy‘leHHﬁ, nCXoas U3 BHCIIHUX YCJ'IOBI/Iﬁ H XapaKTCPHUCTUK

HCTOYHHKOB;

IIOJIB30BAaTbHCA CHp&BO‘lHOﬁ HI/ITepaTYPOﬁ IIpH pCHICHUH 3aJa4 JO3UMETPUHN U 3allIUTHI;

BJIAJIETD

bu3HYECKUMU IPEICTABICHUSAMHU O PA3IUYHBIX METO/IaX J103UMETPHH;
MeToaMu (MMpUEMaMM) UCII0JIb30BAHUS CIIPABOYHON JIUTEPATYPBI;
uH(popMalel, CBI3aHHOM ¢ MPUHATHIMU HOPMATUBAMHU U IIPaBUJIaMU B 00J1aCTH pajiu-

AI[MOHHOM 0€30I1aCHOCTH; TEOPUEH B3aUMOIEHCTBUS U3IYyUEHHS C BELLIECTBOM.

4. Cooeparcanue u cmpykmypa OUCYuniuHvl (Mooyis)

Tabnuya 1. Coldeporcanue oOucyuniunvl  (MoOyas)«Memoovl  KIuHuueckou  O0o3umMempuu 8
paduauuozﬂioﬁ Meal/ll/ﬂ/lHe», nepedyeHb OYyeHOoO4YHblx cpedcme U KOHmMpoJaupyembslx KOMnemeHuuﬁ
Kon xon-
Tp(impy— ®dopma
Ne HaumenoBanue €MOM KOM- Terymme-
1/ Coneprxanue pasjena ro
. paszena/ TeMbl METCHIIUU KOH-
(v ee 4Ja-
o) TpOJIst
1 2 3 4 5
1. | BsaumopaeiictBue HOHU3U- Honmnzamus. Onucanue mydka (OTOHOB. [KC-3
PYIOIETo U3JIy4eHHUs C Be- Ocnabnenne myuka GpoToHOB. XapaKTepUCTUKU
IIECTBOM Tporecca MPOXoXKAeH!UsI (POTOHOB Yepe3 BEIECTRO. 13: K: PK:
KauectBo myuka ¢oroHoB. B3anmopetictsue 3aps- ’ T, ’
JKEHHBIX yacTHll. BzaumoneicTBue HEMTPOHOB.
CpaBHHTENBHBIE XapAKTEPUCTUKH ITyYKOB U3IIyde-
HHSIL
1. | M3MepeHre noHU3aIUHU B W3mepenue 3KCro3UIMOHHON 1036l BO3IYIIIHON TIKC-3 113: K: PK:
BO3IYyXE. Kamepoil. Bo3aymHas noHM3annoHHAs Kamepa. ’ T’ ’
OneKTpoMeTphl. Y CIOBHS OKPYIKAIOIIEH Cpeabl.
2. | U3mepenne MOTIOMIEHHON COOTHONIEHHE MEXIy KEePMOW, IKCTO3HUIIMOH- IKC-3
JIO3BL. HOM U IOIVIOLIEHHOH 1030i. PacueT nornomeHHoR
JI03bI TI0 HKCIIO3MIMOHHOM n03e. Teopust monoctn
Bpera-I'pes. KamuOpoBka MeraBOJNBTHBIX ITYYKOB. 113: K: PK:
Ilepexox oT MOIJIOIIEHHON A03BI B OJHOH cpene K ’ T, ’
Jl03¢ B Jpyrod OKCIIO3MIMOHHAS 1032 OT DPajano-
HYKIUJHBIX HMCTOUHHKOB. OmpeneneHue MOIIo-
LIEHHOW N103bl MPU JUCTAaHIMOHHOI JIyueBOW Tepa-
TTHH.
3.| Merogsl wm ammaparypa Kanomerpus. Metoael nozumerpuu. [lerexrop- IIKC-3 113: K: PK:
JUTST OTHOCUTENHHONW W KOH- | Hble MacCUBBL. DaHTOMBEI. AHAIU3aTOp JO3HOTO ’ T’ i
TPOJIbHOM TO3UMETPUU noJist. In vivo no3umeTpus.
4. | PacuetHple MeTOABI oOIIpe- IMponentHast rTay6mHHAs no3a. OtTHOIIEHHE IIKC-3
JIeTICHUST I036I. TKaHb-BO3AyX. OTHOIICHNE paccesHue-Bo3ayX. Me- 13: K: PK:
TOABI JUIA pacdera JObl JUisl ()OTOHOB BBICOKHX ’ T’ i
sHepruii. OtHOomenne OT® u OTM. Dopmanmsm
ESTRO. IIpakTudeckoe MpUMEHEHHE.




Ha u3yuenue kypca orBoautcs 144 gaca (4 3.e.), U3 HUX: KOHTaKTHas padora 28 4., B TOM YuC-
Jie IEKIIMOHHBIX — 14 4acoB; MpaKTUYECKUX (CEeMHHApPCKHUX) — 14 daca; caMocTosITeNIbHast paboTa CTy-
neHTa 89 uvacos; 3aBepIaeTcs 3Kk3aMeHOM (27 4acoB).

CtpyKTypa TUCHHUILTUHBI (MOIYJIs1) «METOoIbl KIMHUYECKON JO3UMETPHUH B
paguamOHHOW MEIUIIMHEY
Tabauya 2. Obwas mpyooemkocms oucyuniunsl cocmasisiem 4 3auemuvle eounuywvl (144 uacos)

Tpy0eMKOCTb, YaCOB / 3aUETHBIX €AMHUI]
Bun paboter
IT cemectp BCETO
OO0m1as TpyA0€MKOCTh (B 4acax) 144 144
KonrtakTHas pabota (B yacax): 28 28
Jlexyuonunwie 3auamus (J1) 14 14
Ilpakmuueckue sanamus (113) 14 14
Cemunapckue 3ansamus (C3) He npedycmompenut He npedycmompenul
Jlabopamopuwvie pabomut (JIP) He npedycmompenut He npedycmompenul
CamocrosiTesibHass padoTa, B TOM YHCJIe KOH- 29 29
TaKTHas padora:
CaMocCTOsITEIbHOE U3YUYEHHE Pa3/IeNIOB &9 &9
Kypcogoii npoext (KII), kypcoBas padota (KP) He npenycmorpena He npenycmorpena
IToaroToBKa U NPOXOXKACHUE IIPOMEKYTOUHOU
aTTecTalluu 27 27
Bun npomexxyTouHOM arTecTanuu OK3aMeH DK3aMeH
Tabnuya 3. Jlekyuonnwie 3ansmusi
if‘;[ Tema
1. B3aumoseiicTBue MOHM3UPYIOLIET0 M3Iy4deHus ¢ BemiecTBoM. Monuzanus. OnucaHue mydka
¢doronoB. Ocnabnenue mydka (OTOHOB. XapaKTEPUCTUKU Mpoliecca NPOX0KIeHUs (GOTOHOB ye-
pe3 BEUIECTBO
2. KagectBo myuka ¢oToHOB. B3aumopeiicTBue 3apsokeHHBIX yacTull. BzaumoneiicTBue HeWTpo-
HOB. CpaBHUTEJIbHBIE XaPAKTEPUCTUKH ITYYKOB M3JIYUECHHUS.
3. M3mepenne noHn3anuu B Bo3ayxe. M3Mepenue 3KCo3uMOHHON 03Bl BO3YITHOW KAMEPOM.
4. BoznymiHas nonusaionHas KaMepa. DJIeKTPOMETPBI. Y CIIOBUS OKPYKAIOIIEH CpeJibl
5. N3mepenue nornomeHHon 103bl. COOTHOLIEHHE MEXY KEpMOM, SKCIO3UIMOHHON M IOIJIO-
IIEHHOM J1030M. PacueT morjomeHHoM 10361 10 KCITIO3UITMOHHOM JT03¢€.
6. Teopus nonoctu bpera-I'pes. KannOpoBka MeraBonbTHEIX My4koB. [lepexo OT MOraouieHHoM
JI03bI B OJTHOM CpeJie K J103€ B IPYrou
7. OKCMO3UIMOHHAS J03a OT PaJUOHYKIUAHBIX UCTOUHUKOB. OmpeneneHne MoryomeHHON 1035
IIPYU JUCTAHIIMOHHOW JIy4€BOW TEPAIHH.
8. Kanmomerpus. Xumundeckas noznmerpus. I enp-n1o3uMerpusi.
9. TBeprorenpHas 1o3uMeTpusi. POTONIIEHOYHAS JO3UMETPHUS.
10 | JlerekTopHBIC MacCUBBI. DaHTOMEI.
11 | Ananu3zatop no3Horo nois. In vivo nozumerpusi.
12 [TponienTHas rimyOunHas 103a. OTHOIIIEHHE TKAaHb-BO3IYX.
13 |  OtHOmIeHne paccessHue-BO3IyX. MeTopl ISl pacueTa JJObI Uit (JOTOHOB BEICOKHUX YHEPTHH.
14 | Otnomenue OT® u OTM. ®opmanuzm ESTRO. [IpakTuyeckoe npuMeHeHue.
Tabnuya 4. Ilpakmuueckue 3auamus (ceMuHapcKue 3aHamus)
No Tema
/1




OmnpeJieneHre OCHOBHBIX apaMETPOB U KPUTEPUEB TOZUMETPUU

2. | Pacuer 103HBIX HAIPY30K IIPH JO3UMETpUH. Pacyer BpeMeHH SKCIIO3UIIMU TaMMa-
TepaneBTUUYECKHX armapaToB «Arat-P1» u «Arar-Cy» nis dukcupoBaHHbIxX 3HaueHu PKJ]

3. | Pacuer nmornomeHHo# 10361 NpY MIIAHUPOBAHUHU O0JTyUCHHS

O3HakoMJyIeHHE C anmapaTtoM it 0au3kodokycHoi penTreHorepanuu «Pentred TA-02» u ero oc-
HOBHBIMHU (DU3HKO-TEXHHMUYECKUMU XapaKTepUCTUKaMH. PacdeT BpeMeHH 3KCTIIO3HUIIMHA PEHTTEHOTE-
paneBTuyeckoro anmnapara Pearren TA-02

Tabauya 5. Jlabopamopuwsie pabomul no oucyuniune (MoOyo) — He nPedycMompeHvl

Tabauya 6. Camocmosmenvhoe uzyuenue pazoeios OUCYUNIUHsl (Mo0ys)

l'{\}.(_li[ BOHpOCLI, BbBIHOCHUMBIC Ha CAMOCTOATCIIbHOC U3YUCHUC

1. | Ilepgvie nonvimxu peanuzayuu 0o3umempuu 8 MeOuyuHe

2. | PenmeeHOBCKOe U3NyueHue u e2o0 coCmasisioujue

3. | Jlyuegvie nospedcoenus u cnocoobl 3auumsl OmM UOHUUPYIOUe20 UZTYYEHUS

4. | Cospemennoe obopyodosanue 0Jisk KIUHULECKOU Q03UMempuu

5. | Paouayus u eé€ 6o30elicmsue Ha OpeaHu3m

6. | EcmecmeeHHble U UCKYCCMBEHHble UCMOYHUKU UOHUSUPYIOWe20 U3NYHeHUsl 8 OKpYJicaluell cpe-
oe.

7. | Hoepuviil peakmop — KAk UCMOYHUK UOHUSUPYIOWE20 U3TYYeHUs]

5. Ouenmmbte mamepuaiibl onsa meKyuieco u pyﬁeofcnozo KOHmMpoaa ycnesaemocmu
u npomeafcymouuoﬁ ammecmauuu

KoHeuHbIMU pe3ynbTaTaMM OCBOEHUS IPOTrPAMMBbI JTUCLHUILIMHBI SBISIOTCA C(HOPMUPOBAHHbIE
KOTHUTHBHBIE JIECKPUIITOPBI «3HATh», KYMETb), «BIAJETh», PACIIUCAHHBIE 110 OTJEIbHBIM KOMIETEH-
M. POpMUPOBAHKE ITUX AECKPUNITOPOB MPOUCXOJUT B TEUEHUE BCErO CEMECTPA IO 3TAIllaM B PaM-
Kax pa3JINYHOr0 BUJIA 3aHATUI U CaMOCTOSTEIbHON paboThI.

B xone u3ydeHus AMCUMILIMHBI NPENLyCMATPUBAIOTCS MEKYW{Uil, PyOeycHblii KOHmpPOoib U
RPOMENCYMOUHAA AMMECMAUUA.

5.1. Ouenounvie mamepuanvl Ona meKyujeco KOHmpoaa. Llenv mexywezo Konmpois — OUEeH-
Ka pe3yJbTaToOB pabOThl B CEMECTpEe U 00ECIIeYeHHE CBOEBPEMEHHON 00paTHOM CBSI3H, JUIsl KOPPEKLIUU
00y4yeHMsI, aKTUBHU3ALlUU CaMOCTOSATENBbHOM paboThl oOyudaromierocs. OOBEKTOM TEKYILIEro KOHTPOJIS
ABIISIIOTCS KOHKPETU3UPOBAHHBIE PE3yNIbTaThl 00yUeHUs (yueOHble JOCTHKEHUSI) IO TUCIUIUINHE

Texkywuit Konmpoap yCIIeBaeMOCTH 00€CIeunBaeT OLEHUBAHUE X0J1a OCBOCHUS JAUCHUIUIMHBI
«MeTo/1bl KIIMHUYECKOW J03UMETPUH B PAIUAIIMOHHON MEIUIIMHE» U BKIIIOUAET: OTBETHl HA TEOPETH-
YEeCKHE BOIPOCHI HA MPAKTUYECKOM 3aHATHUH, PELICHUE NPAKTUYECKUX 3a[a4 U BBINOJIHEHHUE 3aJlaHui
Ha TMPAKTUYECKOM 3aHATUH, CAMOCTOSTENIbHOE BBIMOJIHEHHE WHAMBHUAYAJIbHBIX JOMAIIHUX 3aJaHUN
(HanpuMmep, peleHne 3a1a4) C 0TUYETOM (3aUTON) B YCTAHOBJICHHBIN CPOK.

OneHka KauecTBa MOATOTOBKM Ha OCHOBAaHUU BBINIOJHEHHBIX 3aJlaHUI BEJETCs MpernojaaBare-
aeM (c oOcyKIeHHEeM pe3ysIbTaToOB), OaJIbl HAYMCISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 33/1aHUS

5.1.1. Bonpocwel no memam oucuunaunvl «Memoovl KIUHUYECKOU 003UMempuu
8 PaouauuoOnnou meouyuney (konmpoaupyvemas komnemenyus INKC-3):

Tema 1. B3aumMoaeiicTBHe HOHU3MPYIOLLET0 U3JIYUYEHUS € BellleCTBOM
1. HWonmzauus. Onucanue my4dka GOTOHOB.
2. Ocnabnenue nyyka (OTOHOB.




XapakTepUCTUKH TIpoliecca MPOX0xkKAeHUs (POTOHOB Yepe3 BEMIECTBO.
KauectBo myuka ¢hOTOHOB.

B3aumoneiicTBre 3apsoKeHHBIX YaCTHII.

B3aumoneiicTBre HEHTPOHOB.

CpaBHUTENbHBIEC XapPAKTEPUCTUKU MTYUYKOB U3y4YCHHUS.

TeMa 2. U3MepeHune HOHU3ALUM B BO3yXe.

NGO LR W

l. N3Mepenne 3KCo3MIUOHHON 1036l BO3AYIIHOW KaMepO.
2. Boszayiinas noHu3alonHas Kamepa.

3. DIEKTPOMETPBI.

4. VYcnoBus okpyskarouen cpepl.

Tema 3 U3mepeHne nor10MeHHOM 10361,

COOTHOILIEHHE MEXITY KEPMOM, SKCIIO3UIIMOHHOM Y TOTJIOIIEHHON JT0301.
PacueT norsmonieHHOM 1035l 110 SKCHO3ULIMOHHOM J103€.

Teopus nmonoctu bpera-I'pes. KanmnOpoBka MeraBobTHBIX ITyYKOB.
Ilepexo OT MOIIONIEHHOM 10361 B OJTHOM CPEle K J103€ B IPyroi
DKCIO3ULIMOHHAA 1032 OT PAJUOHYKIIUIHBIX HICTOYHUKOB.

OrnpezeieHne MorJIONIEHHOM 1036l PU TUCTAHIIMOHHOM JTy4eBOW Tepamnumu.
TeMa 4. MeToabl 1 anmapaTrypa IJisi OTHOCUTEIbHON U KOHTPOJIbHOM 103UMeTPHHI
Kanomerpusi.

Xumuueckasi J03UMETpUs

I'enb-no3umerpust

TBepaoTenbHas JO3UMETPUSL.

JleTeKTOpHBIE MAaCCHUBBI.

DaHTOHBI

AHanu3aTop JA03HOTO HOJS.

In vivo no3umerpus.

TeMa 5. PacyeTHble MeTOABI ONpeaeIeHIs 03bl.

RGPS

N U AW

1. TlpoueHTHas riyOMHHAS 703a.

2. OTHOIIEHNE TKAaHb-BO3YX.

3. OTHOUIEHME pacCesHUE-BO3IyX.

4. Mertobl 1y1sl pacueTa A0kl 1Sl POTOHOB BHICOKMX YHEPIHil.
5. Otnomenne OT® u OTM.

6. ®opmanuzm ESTRO.

7.

HpaKTqucxoe IMPUMCHCHUC.

Kpumepuu gpopmuposanus oyenox (ouenusanus) ycmmo2o onpoca

B pesynomame ycmmozo onpoca 3nanusn, odyuarouiezoci OUeHUBAOMca no cieoyouiei
wKane:

1 6ann, craButcs, eciv oOydaroIunCs:

1) MIOJIHO U3JIaraeT U3YYeHHBIM MaTepual, 1aéT MpaBUIbHOE ONpeesieHne (PU3nIecKux
MMOHSTHUH;
2) 0OHapyXHBaeT MOHMMaHUE MaTepHalia, MOKET 000CHOBATh CBOM CYKICHHUS, TIPUME-

HUTH 3HaHUS HA MPAKTUKE, IPUBECTU HEOOXOIUMBIE PUMEPHI HE TOJBKO 10 YUeOHUKY, HO U

CaMOCTOATENIEHO COCTABJICHHBIE;

3) U3JIaraeT MaTepuai MocJie0BaTeIbHO U IPaBIWIIBHO C TOUKH 3PEHUS HOPM JIMTEpaTyp-

HOTO SI3bIKa.

0.7 6anna, ctaBuTCs, €CIM 00yUJaIOIIMICS TaET OTBET, YOBIETBOPSIOMINI TeM ke TpeOOBaHu-
sIM, 9TO | Ji7Is 6ana «1», HO gomyckaet 1-2 ommoOKu, KOTOPHIE caM K€ UCTIpaBIiseT, U 1-2 Hegouéra B
MOCJIEI0BATEIBHOCTHU U SI3BIKOBOM O(OPMIICHUH U3J1araeMoro.

0.5 6anna, craBuTcs, eciau o0yJaronuiics 0OHapy>KMBaeT 3HaHUE U IOHUMaHHe OCHOBHBIX I10-
JIO’KEHUM TaHHOU TEMBI, HO:



1) H3Jjiaract MaTCpurajl HCIOJIHO U JOITYCKACT HCTOYHOCTH B OIIPCACIICHUN HOHﬂTHﬁ;
2) HEe yMEeT IOCTATOYHO TIIYOOKO M JIOKa3aTeIbHO 000CHOBATH CBOU CYXKJICHUSI M IPUBECTH
CBOHU IIPUMEDPBI;
3) wu3maraeT MaTepuall HETOCIEAOBATEIFHO U JIOIYCKAET OMUOKH B SI3HIKOBOM O(DOPMIICHUU
U3J1araeMoro.
0 6annoe, craButcs, eciivi 00yJarOIIUICs OOHAPYKUBAET HE3HAHUE OOJIBIICH YaCTH COOTBET-
CTBYIOLIETO pa3jieia u3y4aeMoro MaTepmaa, J0mycKaeT OOk B (POPMYITHPOBKE.
bBasutel MOTYT CTaBUTBCS HE TOJIBKO 33 €IMHOBPEMEHHBIN OTBET, HO M 32 PaCCPEOTOUYCHHBIN BO
BPEMCHH, T.C. 3a CYMMY OTBCTOB, JaHHBIX CTYJACHTOM Ha HNPOTAKCHUHN 3aHATHUS.

5.1.2. Ouenounvie mamepuaivl 014 bINOJHEHUA 0OKIA008 NO OUCUUNIUHE
(xonmpoaupyemasn komnemenyusa IIKC-3):

Jloxknao — mpoayKT caMOCTOSATEILHON padOThl CTYACHTA, MPEACTABIIAIONNNA cCOO0H MyOrMIHOe
BBICTYIUICHUE 110 TMPEACTABJICHHUIO IMOJYYCHHBIX PE3YJIbTAaTOB PELICHUS OMNpPEACIEHHON YyueOHO-
MPAKTUYECKOH, yueOHO-HCCIeI0BATENbCKOM UTH HAYYHOM TeMBbI

Ilpumepnuvle memul 00K1A008 NO OUCyUNIUHE:

1. IlepBble NONBITKY peaanu3aluu JO3UMETPUH B METULIMHE.

2. PeHTreHOBCKOE U3TyYEHHUE U €r0 COCTABIISIONINE.

3. JIy4ueBble IOBPEXACHUS U CIIOCOOBI 3alUTHl OT HOHU3UPYIOIIETO U3JIy4YEHHUS.
4. CoBpemeHHOE 000pyIOBaHUE AJIsl KITMHUYECKON JO3UMETPHH.

5. B3auMocBs3b 1030BbIX HArpy30K C KAUECTBOM PEHTT€HOBCKOIO M300pakeHNUS.
6. MeTob1 U cpeacTBa ONpeieIeHHs 103 U3TyUeHHs 00CIeyeMbIX.

7. J1030Bbl€ Harpy3KH MpU PEHTIC€HOJIOTMYECKUX UCCIEA0BAHUAX CKEIETa.

Tpeobosanusn k ooxknaoy:

OO6uwmit 06véM noxiaga 10-15 mucroB (pudt 14 Times New Roman, 1,5 unrtepan). Iloms:
BEepXHee, HIDKHEE, MpaBoe, ieBoe — 20 mm. Ab3arHbIit oTctyn — 1,25; pUCYHKH JOKHBI CO3/1aBAThCs B
UKIUYECKUX peJaKkTopax Wiu Kak pucyHok Microsoft Word (crpynmupoBanHsiif). TaGnuib! BeIo-
HATH TaOnuuHbIMK stueiikamMu Microsoft Word. CxanupoBaHue pUCYHKOB W TaOJIHI] HE JOMYCKAaeTCs.
BripaBHuBanue TekcTa (TI0 MIUPUHE CTPAHUIBI) HEOOXOAUMO BBITIOIHATH TOJIBKO CTAaHJAPTHBIMU CITO-
co0amu, a He ¢ MOMoIIbIO poOesoB. Pa3mep TekcTa B pucyHkax u Tabiaunax — 12 kerip

OO6s13aTeNnbHO HaMUKe: cofepxkaHus (CTPYKTypa pabOThI C YKa3aHUEM pa3/ie]iOB U UX Hadallb-
HBIX HOMEPOB CTPAHMIL), BBEJIEHUS (aKTyaJIbHOCTh TEMBI, 11€Nb, 33/1a4), OCHOBHBIX pa3felioB pedepa-
Ta, 3aKJIIOUeHUs (B KPATKOM, PE3IOMHUPOBAHHOM BHJI€ OCHOBHBIE MOJIOKEHHUSI pabOThI), CIIMCKA JIUTEpa-
TYpBI C YKa3aHWEM KOHKPETHBIX HCTOUHUKOB, BKJIIOUYasi CCbUIKU Ha IHTEepHET-pecypChl.

B Tekcre ccplika Ha MCTOYHHUK JIelaeTcs MyTeM yKazaHus (B KBaJpaTHBIX CKOOKaX) MOpPsJIKO-
BOT'O HOMEpa LUTHUPYEMON JUTEPATyphl U Yepe3 3aMATyr0 — HUTHPYEMbIX CTPaHUL. YPOBEHb OPUTH-
HaJIbHOCTH TekcTa — 50%.

Kpumepuu oyenku ooknaoa:

«omauynoy (3 6alT) CTaBUTCS, €CIIM OOYYAIOIIUNCS MPOSIBUII UHUIIMATUBY, TBOPUYECKUN TMO-
XO0Jl, CIIOCOOHOCTH K BBIMIOJIHEHHUIO CIOXKHBIX 3a/laHui, OpraHu3allMoOHHbIe cllocoOHOCTH. OT™MedaeTcs
CHOCOOHOCTh K MyOJIMYHOW KOMMYHHMKanMu. JlokymeHTanusi mpeacraBieHa B cpok. [lomHocThiO
o(opMIIeHa B COOTBETCTBUU C TPEOOBAHUIMU

«xopouwioy (2 6anna) — oOyyaromMics T0CTaTOYHO MOJIHO, HO 0€3 MHUIIMATHBBI U TBOPUECKUX
HAXOJIOK BBIMOJIHMII BO3JIO)KEHHbIE Ha HEro 3aja4yu. JlIokyMeHTalus MpeiCTaBlIeHa J0CTaTOYHO MOJHO
U B CPOK, HO C HEKOTOPBIMH HEA0PaOOTKaMHU



«yooeremsopumenvroy (0,5 6anna) — 00ydaromuics BBIMOTHIII OOJIBIIYIO YaCTh BO3TI0KEHHOM
Ha Hero paboThl. JloMyIIeHbI CYIIECTBEeHHbBIE OTCTYIUICHHS. JIOKyMEHTAIHsI claHa CO 3HAYUTEIbHBIM
omo3nanueM (Ooinee Henenn). OTCYTCTBYIOT OTACNIbHbBIC (PparMeHTEHI.

«Hey008IemBOPUMENbHBIL (HUJICE NOPO20B8020) YposeHb Komnemenyuuy (Menee 0.3 GayoB) —
00yJaromuiicss He BBHITIOJHWI CBOM 33/1aYU WJIM BBIIOJIHUI JIUIIH OT/ACIbHBIC HECYIICCTBCHHBIE MTOPY-
yeHus. JJokyMeHTalus He CaHa.

5.2.Ouenounvie mamepuainwt 01a pyoerHcHo20 KOHMPOa
(konmponupyeman komnemenyus IIKC-3):

Pybescnviii konmpons ocyniecTBisiercs mo 0ojiee WM MEHEE CaMOCTOSITENIbHBIM pasjielnaM —
y4eOHBIM MOAYJISIM Kypca U MPOBOJIUTCS 110 OKOHYAHUU W3Y4YEHUS MaTepualla MOyJis B 3apaHee ycTa-
HOBJIEHHOE BpeMsi. PyOexKHbIN KOHTPOJIb IPOBOAUTCS C LENbIO ONpEIeIeHNs KauecTBa YCBOCHHUS MaTe-
puaja yueOHOro Moayis B LieloM. B TeueHue cemecTtpa NpoBOAUTCS mpu mMakux KOHMPOAbHLIX MePO-
npusmMuUs no 2paghuxy.

B kauectBe Gopm pyOeKHOTO KOHTPOJISI MOJKHO HCIIONIb30BaTh TECTUPOBAHUE (MTUCHMEHHOE WJIH
KOMITBIOTEPHOE), MPOBEJICHHE KOJUIOKBUYMA WJIM KOHTPOJIBHBIX paboT. BoinosHseMble paboThI TOMKHBI
XpaHHUTHCS Ha Kadenpe TEeUYCHWH Yy4eOHOro rojia W 1Mo TPeOOBAHMIO NPEIOCTABISTHCS B YIIpaBJICHHUE
KOHTpOJIs KauecTBa. Ha pyOesxkHble KOHTPOJIbHBIE MEPOIPHUATHSI PEKOMEHIyeTCsl BBIHOCUTh BECh MPO-
IrpaMMHBIM MaTepual (Bce pa3aelbl) 0 AUCIHUILINHE.

5.2.1. OQuernounvie mamepuaivl 011 KOHmMpobHou padomot (Kooxeuym):

Oopa3zubl KOHMPOTILHBIX 3A0AHUIL:

1-a peiimunzoséan mouxa
. Ucropus pa3BUTHS KIMHUYECKOW TO3UMETPUN.
. Nonm3zanus. Onucanue mydka (pOTOHOB.
. Ocnabnenne my4yka pOTOHOB.
. XapaKTepUCTHKH MpoLecca NPOX0KICHHUS (DOTOHOB Yepe3 BELECTBO.
. KauectBo nmyuka (oToHOB.
. B3aumopeicTBue 3apsyKeHHBIX 4aCTHULL.
. B3anmopeicTerue HEUTPOHOB.
. CpaBHUTENBHBIE XaPAKTEPUCTUKH ITyYKOB U3ITyYEHHUS.
. Boznyinas moHusanonHas kamepa.
10. DnexTpomeTpsI.
11. YcioBus okpyXaroueu cpebl.

2-a peltmunzo6an mouka

1. CooTHOLIEHHE MEXKTY KEPMOH, SKCIIO3UIIMOHHON U TIOTJIOIIEHHOH J103011.
2. Pacuer nornomeHHoM 036l [0 SKCIIO3ULIIMOHHON J03€.
3. Teopus nonoctu bpera-I'pes. Kann6poBka MeraBojbTHBIX TyYKOB.
4. Ilepexon OT MOIJIOIEHHOM O3Bl B OJIHOM CpeZie K 103€ B APYrou
5. DKCIO3UIIMOHHAA 1032 OT PAJUOHYKIIAIHBIX HCTOYHUKOB.
6. OnpeneneHye NOrIOMEHHON O3Bl IPU JUCTAHLIMOHHOMN JIy4€BOM TEPAINH.
7
8
9
1

O 0 IO DN K W~

. Kasiomerpusi.

. XuMudeckas 103UMeTpHUs

. I'enp-go3umerpust

0. TBeproTenpHas AO3UMETPHUSL.

3-A4 pelumunz06asa mo4uKka

1. JleTeKTOpHBIE MaCCHBBI.
2. ®aHTOHBI
3. AHanu3aTop 103HOTO MOJIA.
4. In vivo no3umerpus.
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5. [IporienTHas rIyOMHHAS 1034.

6. OTHOIIEHNE TKAaHb-BO3/yX.

7. OTHOLLIEHUE pacCesTHUE-BO31yX.

8. Metoapl a1 pacyeta 1036l 111 OTOHOB BHICOKUX SHEPIHA.
9. Otaomenune OTD u OTM.

10. ®opmanuszm ESTRO.

11. IlpakTueckoe npuMeHEHHUE

Kpumepuu ghopmuposanusn oyenok no KOHmMpoaILHLIM MOYKaAM (KOHMPOTbHbBIE PAOOMbL; KOJLIOKEUYM)

«omuynoy (6 6aNIOB) - CTaBUTCS 32 Pa0OTY, BHIMOJIHEHHYIO MOJHOCTHIO 0€3 OMMOOK U Heloue-
TOB; OOYYArOIIUICS JEMOHCTPUPYET 3HAHHE TEOPETUYECKOrO W IMPAKTHUECKOTO Marepuaiia Mo Teme
npaxkTHieckoil padbotsl, pemeno 100% 3anauy;

«xopowioy (5 OIOB) — CTaBUTCS 3a PadOTY, BBIMOJIHEHHYIO MTOJTHOCTHIO, HO TIPH HAJIMYUU B HEH
He Oosiee 0JJHOM HEerpyOoil OmKMOKM U OHOTO HejoueTa, He Oonee Tpex HenoueToB. OOydaronmics ae-
MOHCTPHPYET 3HAaHHE TEOPETUIECKOTO M IMPAKTUUECKOTO MaTepHaia 1o TeMe IMPaKTUIeCKoN paboThl, 0-
IycKasi He3HAYUTEIbHbIE HETOYHOCTH MIPU peIIeHn  3a1a4, pemeno 70% 3amay;

«yooenemsopumenvroy (3 6amna) — ctaBuTcs 3a paboTy, eciiu 6akanaBp MPaBHILHO BBITOIHII HE
MeHee 2/3 Bcell paboThl WM AOMYCTHI HE 0osiee oHON TpyOoil OIMOKN M JBYX HEJ0YETOB, HE Ooee
0JIHOH rpy0oil u oxHON HerpyOoil oKy, He GoJiee Tpex HEerpyoObIX OMIMOOK, 0J1HOI HerpyOoil. O0y-
YAIOUIUICS 3aTPYAHACTCS ¢ IIPAaBUIBHOM OLICHKOM ITPEIOKEHHOM 3a/1a4M, TAeT HEIOJIHBINA OTBET, pellie-
HO 55% 3amau

«HEY008IIemBOPUMEbHBILIL (HUJICe NOPO208020) Yposehb Komnemenyuuy (MeHee 3 OAITOB) — CTaBHT-
csl 32 paboTy, €CIIM YMCII0 OIIMOOK M HEIOYETOB MPEBBICHIIO HOPMY JUISl OLICHKH 3 WJIH MPABHIBHO BBIIOJ-
HEHO MeHee 2/3 Bceld paboThl. O0ydarommiicss TaeT HEBEPHYIO OICHKY CUTYyaruH, pemieHo meHee 50 % 3a-
Jad.

5.2.2. Ouernounvie mamepuanwvi: Tunoevie mecnognle 3a0anus RO OUCUUNTIUHE
(konmpoaupyemasn komnemenyus IIKC-3):

Tecm — cucreMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM, TO3BOJISIIOIIASL aBTOMAaTU3UPOBATh MPOLEAY-
Py U3MEpEHUS YPOBHSI 3HAHUI U YMEHHUM CTYyIEHTA.

1. MomHocTh (roeHca SHepIruu, IIOTHOCTD MOTOKA SHEPTUU WM UHTEHCUBHOCTH | - H3MeHeHue
(uroeHCca DHEPruy B €AMHUILY BPEMEHU OIPEeIIAeTC s :
d¥ dE dN-hv

dt da-dt doa-dt
b) Izﬂz dE sz—hv
dt  doa-dt do-dt
c) It d¥ dE dN+hv

dt da-dt  da-dt
2. KoaddummeHT 3meKTpOHHOTO OcIabIeHHs OnpeIesieTcs

1 _
a)  u, “H em? / anexmpon
p Ny
1 _
b) 4, =H o em™ / snexmpon
p N
VA _
c) u, =H. 2 om ) amom
p Ny
VA _
d) pw,=E+Zcm™/amon
P 0

3. KoaddurueHt aroMmHOTr0 0cnabieHus onpeaensieTcs
11



1 _
a)  u, L / anexmpon
p Ny
1 _
b) 4, “H e em / anexmpon
p N
zZ _
C) u, =E. 2 em™ ) amom
p Ny
zZ N
y7 =H 2 om™ amom
p Ny
4. KoaddunueHT nepenayur SJHEPTrUu ONMpeesieTCs:
E,
a =
) Hy v H
E,
b _Le H
) Hy W o
E, 1
C = R
) Ay w
E, 1
d) Hy = .
hv 2mu

5. UHTEeHCUBHOCTE (1)J'IIOCHC8. JJFOMHUHECLHCHIIN U I xak Q)YHKHI/II/I TEMIICPATYPbI OITUCBIBACTCA:
a) I(T) =1, ep(+W (T T, ) —exp[W (T =T, )]
b) I(T)=1,,, exp(l+W (T +T, ) —exp[W (T —T,p )]
C) I(T) =1, exp(I+W (T =T ) +exp[W(T =Ty )]
d) () =1 e (1= W(T =T ) = exp[W(T =T )]

Kpumepuu ghopmuposanus oyenox no mecmossim 3a0anuam:

«omauynoy (4 Ganna) — moxydaroT oOyyaroImuecs ¢ IpaBUIbHBIM KOJMYECTBOM OTBETOB Ha Te-
cToBble Bonpockl. Beimonueno 100 % npennokeHHbIX TECTOBBIX BOIPOCOB;

«xopowtoy (3 Gaya) — MoydaroT 00ydaroMecs ¢ MPaBUIbHBIM KOJMYECTBOM OTBETOB Ha Te-
cToBbIe BOpockl — 80 —99 % oT 0611ero o0beMa 3aIaHHBIX TECTOBBIX BOITPOCOB;

«yoosnemsopumenvHoy (2 6aj1) — Noay4yaroT o0ydaroIuecs ¢ MPaBUIbHBIM KOJUYECTBOM OT-
BETOB Ha TeCTOBbIE BOMPOCHl — 60 —79% oT 00111eT0 00bEMa 3a/JaHHBIX TECTOBBIX BOIIPOCOB;

«neyoosremeopumenvroy (1 6ann) — nonyyaroT o0yyaromuecs: IpaBUIbHBIM KOJMYECTBOM OT-
BETOB Ha TECTOBBIE BOMPOCHl — MeHee 40-59 % oT ob1rero ooObema 3aJaHHBIX TECTOBBIX BOIIPOCOB.

5.2.3. Ouenounvie mamepuanvi: Tunoewvie 3a0auu no OUCUUNIUHE
(konmpoaupyemasn komnemenyus IIKC-3)

1. Ha TOHKyIO IJIaCTHHKY TafaeT HOPMaIbHO IIOCKONApaIeNbHbIi IydoK YaCTHI] C TIIOTHOCTBIO
notoka Jo = 5:10% em™ ¢!, Cunras, uTo Bee uacTHIIBI paccenBaroTcs Ha yron 30°, onpeaeNuTh mIoT-
HOCTb TTOTOKA YaCTHI] 3a MITACTUHKOM.

2. BIUMCAUTS MHTEHCUBHOCTh U3JIYYEHHUS! HA PACCTOSHHUM ¥= 1M OT TOUYEYHOTO M30TPOIHOIO MCTOY-
HUKa ¥-KBaHTOB B BakyyMe. Mcrounuk usnyuaer N = 107 kBaHToB 3a BpeMs £ = 1 ¢. DHeprus KBaHTOB
PaBHOMEPHO pacmpenesieHa B quana3zole oOT Emin = 0,1 10 Emax = 1M»3B.

3. IToBepxHOCTh cheprl paanycoM R paBHOMEpPHO MOKpPHITA U3OTPOIHBIM MOBEPXHOCTHBIM HCTOYHU-
KOM, UCIYCKAIOIIUM C €UHUIIbI IUIOMIAIU B €IUHULY BpeMeHH Jo yactull. HailTu minoTHOCTh MOTOKa
YaCTHII B IIEHTpe Chephl, CIUTAs Cpely BHYTPU c(Pepbl HEMOTIIOMIAIOIICH.
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4. Nonu3zannonHas kamepa oo0beMoM V = 311, HallOJTHEHHAsT BO3/yXOM IO/ J1aBliecHueM P = 2-10° Ta
npu Temneparype T = 293 K, noMenieHa B 0AHOPOJHOE MOJ€E Y-Uu3aydeHus. HallTu MOIHOCTB AKCIIO-
3UIMOHHOM JT03bl, €CJIM TOK HACBIIIEHHS B KaMepe cocTaBiisieT I = 0,2 MKA.

5. TINOTHOCTB TTOTOKA y-KBAaHTOB ¢ 3Hepruei Eo = 1MaB B HekoTopoii Touke pasHa J = 1,510 cm¢ !,
Haiit MOIIHOCTH MOTJIOIEHHON M 3KCHO3UIIMOHHOM 103, €CJIM yKa3aHHAs TOYKA HaXOJMUTCS a) B BO3-
nyxe, 0) B BoJIC.

6. B HayaJIbHBIE MOMEHT BPEMEHH MOIIHOCTH SKCIIO3UIIMOHHON JI03bI HA HEKOTOPOM PACCTOSIHUU OT
pPaZMoaKTUBHOTO y-UCTOUHUKA cocTaBiiseT Po = 65 uKu/(kr ¢). OnpenenuTs S5KCIIO3UIUOHHYIO 03y 3a
BpeMs t = 5 4, ecu epuo/1 oJlypaciajia paAuoakTUBHOIO Ipenapara ucTouHuka Tip = 25 u.

7. B yCIOBUSIX MPEABIAYILIEH 3a1a4i ONIPEACIIUTL BPEMSI, 32 KOTOPOE MOTJIOLIEHHAS 1032 B BO3yX€
paBHa D = 100mIp.

8. KakoBa MOIIHOCTb 3KCHO3MLIMOHHOM /1036l Ha PacCTOSHMM r = 1,5 M OT TOYEUHOro HCTOYHMKA
y-u31ydeHus akTuBHOCThIO A=1'10° Bk. DHeprus y-kBanTta Eo = 2 M3B.

9. OHpeILeJII/ITI) MOIITHOCTB 3KCHO3HIII/IOHHOI>1 03Bl HA paCCTOAHUU I'T = 1 M OT TOYEUHOTO MCTOYHHKA
Y-U3JIy4CHUsA, €CIIN U3BCCTHO, YTO HA PACCTOSHHUU 12 = 3Mm MOIIIHOCTb 3KCHO3HHHOHHOﬁ A03bl paBHa
PZ,SKC]’[ :10 HKJI/(KF C).

10. McrouyHMK y-M3Iy4€HHMsT pPaBHOMEpPHO paclpeiesieH BAOJb OTpe3Ka MpsIMOW JJIMHOU
[ =10 cm. DHeprus uznydaeMsix GoToHoB paBHa Eo= 1,5 M»3B. 3a onHy CeKyHAYCTOYHMK MCIYCKaeT
N = 2:10° xpanToB. HaiiTu MOIIHOCTH KCIIO3UIMOHHON 03bI B TOUKE, PACHOI0KEHHON Ha paccTos-
HUU

R =35 cM Hax cepennHoOii oTpe3Ka.

11. Tlo moBepXHOCTU KPYIJIOTO AWCKAa paauycoM R = 2 cM paBHOMEpHO pacmupenereH HCTOYHUK
y-kBaHTOB ¢ sHeprueil E¢=1 M»sB. IloBepxHOcTHas akTUBHOCTh aucka a = 1,510° Bx/cm?. Haiitu
MOIIIHOCTb KCIIO3ULIMOHHOMN J03bI HaJl HIEHTPOM JIMCKa Ha BbicoTe h =5 cM.

12. MoIHOCTh AKCIO3UIIMOHHOM 103bI B HEKOTOPOH Touke M, uepe3 KOTOPYIO MPOXOAUT Y3KUN My4OK
y-KBaHTOB, cocTaBIseT Posken = 1,5 HKI/(krc). DHeprus y-kBantoB paBHa Eo = 2 MaB. Kakoit Tommm-
Hbl CBUHIIOBBII 3KpaH HY>KHO MTOCTaBUTh HA U My4Ka, YTOObI MOLTHOCTh SKCIIO3UIIMOHHOMN JI03bI B YKa-
3aHHOM Touke cHu3miach 1o 0,5 uKi/(kr.c)?

13. B uentpe chepruyeckoro CBUHIIOBOTO KOHTEHHepa ¢ BHEIIHUM paanycoM r = 10 cM HaxoauTCs
TOYEYHBIH  MCTOYHUK  y-KBaHTOB ¢ »dHepruei Eo = 1,5 MbdB  akTuBHOCTBHIO
A =410° Bk. Uucno y-KBaHTOB, IPUXOANINXCSA HA OMH pacnaj, paBHo 1 = 0,5.

14. Ha cBMHLIOBBII 5KpaH TOMMIMHON d= 4 cM majaeT HOpMaJIbHO Y3KUI MyYOK Y-KBAaHTOB C SHEpPruei
Eo=1 MbsB. MomHOCTh S3KCHO3MIIMOHHOM J03bI B MECTE BXOJAa Iy4Ka B OKpaH COCTaBISET
Po,sken = 0,5 MxKn/(kxrc). OnpeaenuTs MOIIHOCTh MOTJIOIEHHOM 103bl B CBHHIIE BOJIM3U TOUYKH BBIXO/1a
Iy4Ka U3 SKpaHa.

Memoouueckue pekomeHOayuu no peuleHuro 3a0ay

[Ipuctynas K pacCCMOTPEHUIO MPUMEPOB U CAMOCTOSTEILHOMY PELICHHIO 33/1a4, HE0OX0JMMO BHUMa-
TEJIBHO NPOYECTh YCIOBUE 3a/1aHUI, 10 COOTBETCTBYIOLEMY BOIIPOCY TEMBI:
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4 6anna craBUTCS, €CIM O0YYAIOIIUICS IPU PEIICHUN 3a/1a4 TIOKa3bIBACT TITyOOKHe 3HAHHS MaTepHa-
Ja, CBOOOTHO MCIOJIb3YeT HE0OX0oAUMbIe (OPMYIIBI ITPH perieHuu 3aaad, pemeHo 100% 3anay;

2 fanna CTaBUTCS, €CIIM OOYYAIOIIMICS MPU PEIICHUU 3a]ad OO0y4YaIOUTUICS TOKA3bIBACT TBEP/IbIC
3HAaHUS MaTepuaia, TPaMOTHO €ro M3JIaraeT, HO JIOMYyCKaeT He3HAaYUTelbHbIe HETOYHOCTU B Mpoliecce
pemieHus 3anad, pemeno 70% 3anay;

1 6ann craBUTCS, €Cl 00YJAIOUTUIACS CTAaBUTCSI, €cl oOydaronuiics. OO0yJarommiics 3aTpyaHsIETCs C
MIPABUJILHOM OLICHKOW MPEJUI0KEHHOM 3a/1a4uM, JaeT HEMOIHbIN OTBET, pemieHo 55% 3anay;

0 6annoce craBuTCs, eciu OOydarOIIMWCA MPHU PEIICHUH 3a7ad OOydarolluiics IOMYyCKaeT rpyobie
OIIMOKH, TaeT HEBEPHYIO OLICHKY CUTYaINH ¥ perreHo Meree 50 % 3amau.

5.3. Oyenounvie mamepuanst 011 RPOMEICYNMOUHOU AMMECMAUUU
(konmpoaupyeman komnemenyusa INKC-3):
Lenvio npomedicymounvix ammecmayuti N0 TACLHUILIMHE SBIIETCS OLEHKA Ka4yecTBa OCBO-
€HMSI JUCLUIUINHBI 00y4JaroIUMHUCS.
[IpomexyTouHas aTrTecTauus NnpeaHa3HaueHa A OOBbEKTUBHOTO MOATBEPKIACHUS U OLICHUBA-
HUS IOCTUTHYTBIX PE3y/IbTaTOB OOYyYEHUs IMOCIIe 3aBEPLICHUS W3YYeHUs IUCUUILINHBL. OCyliecTBis-
€TCs B KOHIIE CEMECTpa M MPEACTABISET COOOW UTOTOBYIO OIICHKY 3HAHUU 1O TUCHHILIHHE «MeTobI
KIIMHUYECKON JO3UMETPUH B PaIUAllMOHHOW MEIUIIMHE» B BUJE IPOBEACHUS DK3aMEHA.
[TpomexyTouHasi aTTecTalusi MOKET MPOBOAUTHCS B YCTHOM, MUCBMEHHOU (Gopme, U B (opme
tecTupoBanus. Ha mpomexyTouHyro aTrecTanuio oTBogurcs A0 30 6ayios.

BOIIPOCHI, BBIHOCUMBIE HA DK3AMEH
. Ucropus pa3BUTHS KIMHUYECKOU TO3UMETPUN.
. Nonm3zanus. Onucanue mydka (pOTOHOB.
. Ocmabnenue mydka ()OTOHOB.
. XapaKTepUCTUKH IpoLecca NPOX0KIeHUs (POTOHOB Yepe3 BELECTBO.
. KauectBo nmyuka ¢oTOHOB.
. B3aumopeicTBue 3apsyKeHHBIX 4aCTHULL.
. B3anmopeicTerue HEUTPOHOB.
. CpaBHUTENBHBIE XaPAKTEPUCTUKH ITyYKOB U3ITyYEHHUS.
9. BoznyiiHas HOHHM3alMOHHAs KaMepa.
10. DnexTpomeTpsI.
11. YcioBus okpyXarouieu cpepl.
12. CooTHoLIEHNE MEKTY KEPMOM, IKCITO3ULIMOHHOMN U MOTJIOIEHHON TO30H.
13. Pacder norIomeHHoM 1035l O HKCIO3ULIIMOHHON J103€.
14. Teopust nonoctu bpera-I'pes. KannbpoBka MeraBosbTHBIX ITyYKOB.
15. Ilepexon OT MOIJIONIEHHOW 103bI B OJTHOM CpeJie K 103€ B IPYrou
16. Dxcno3unnoHHast 103a OT PaJUOHYKIUIHBIX HCTOUHHUKOB.
17. Onpenenenue NOTIONMIEHHOMN 1035l PU AUCTAaHIIMOHHOM JIy4eBOI Tepanuu.
18. KanmomeTtpusi.
19. XuMuueckas 103UMETPHS
20. I'enb-o3umeTpus
21. TBepaoTenpHas 1O3UMETPUSI.
22. JIeTeKTOpHbBIE MACCHUBBI.
23. ®aHTOHBI
24. Ananu3atop J03HOTO IOJIA.
25. In vivo no3umeTpusi.
26. IIpoueHTHas TIyOMHHAs 103a.
27. OTHOLIEHUE TKAHb-BO3AYX.
28. OTHOLIEHNE pacCETHUE-BO3YX.
29. Metoas! aiist pacyeTa 1036l J1sl POTOHOB BHICOKMX YHEPIHA.
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30. Ornomenne OT® u OTM.
31. ®opmanuzm ESTRO.
32. IlpakTuueckoe NpUMEHEHHUE

Kpumepuu ghopmupoeanun oyenox no npomesrcymounon ammecmayuu:

«omauuno» (10 30 GaI0B) — MOTY4at0T 00yYaroIIKecs, KOTOPbIe CBOOOIHO OPHEHTUPYIOTCS B
MmarepHaie U oTBe4aroT 0e3 3arpyqHeHni. OO0yJaroImuiicss crocoOeH K BBITOJHEHHIO CIO0XKHBIX 3a/a-
HUH, TOCTAaHOBKE Lieiel U BhIOOpE MmyTel uX peanu3anuu. Pabora BBINOJIHEHA MOJIHOCTHIO 0€3 OIIM-
60k, pemeno 100% 3anay;

«xopouo» (10 20 6ayII0B) — MOMYYaAIOT 00YYAIOIIHECs, KOTOPhIE OTHOCUTEILHO MOJHO OPUCH-
TUPYIOTCS B MaTepuase, OTBEYal0T 0e3 3aTpyAHEHUH, JOIMYCKaOT HE3HAYUTEIbHOE KOJIMUYECTBO OLIM-
0ok. OOyuaromuiicst crroco0eH K BBIIOTHEHUIO CIIOXKHBIX 3aaHuid. PaboTa BHIMOIHEHA MOTHOCTHIO, HO
UMeroTcs He Ooiiee 0HOM HerpyOoil ommrOKHM 1 0JHOrO HeJo4eTa, He Oosee Tpex HenouyeTos. [lomyc-
KaIOTCsl HE3HAUMTEJIbHBIE HETOUHOCTH IIPH pElIeHNH 3a1a4, pemeHo 70% 3anau;

«yoosnemeopumenvro» (15 6amI0B) — NOIY4a0T 00yYaroImuUecs, y KOTOPbIX HEAOCTATOYHO
BBICOK YPOBEHb BIIJICHUSI MaTepuasioM. B mporecce oTBeTa Ha 3K3aMEHE JIOIYCKAIOTCs OIMIMOKU U 3a-
TPYAHEHUS IPU U3I0XKEHUH MaTepuana. OOyuaronuiics MpaBUIbHO BHINOJIHWI HE MeHee 2/3 Bcel pa-
OOTHI WM JOITYCTHII He Oosiee OHOM rpy0oil OmMOKHM U IBYX HEJOYETOB, HE OoJiee OJHOU rpy0oil u
OJIHOW HerpyOoi omuOku, He Oojiee Tpex HerpyObIX OLIMOOK, 0JHOM HerpyOoi. OOyuaromuiics 3a-
TPYAHSETCS C MPAaBUIbHON OLIEHKOM MpEeJIOKEHHOM 3a/1auM, 1aeT HEMOJHbIN 0TBET, pewmeHo 55% 3a-
nau;

«HeyoosemeopumevHo» (0 6aUIOB) — MOYYAOT 00YYArOIIHECs, KOTOPBIC JOIMYCKAIOT 3HA-
yuTenbHble omMOKU. O0ydaroluiics UMeeT JHILb HauyalbHYIO CTENeHb OPUEHTAllUU B MaTtepuane. B
paboTe unciio OmMOOK M HEJOYETOB MPEBBICKIIO HOPMY JUIS OLEHKH 3 WM MPABUIBHO BBIIOJIHEHO
MeHee 2/3 Bceil pabotel. OOyuaromuiicss JaeT HEBEPHYIO OLIEHKY CUTyaluu, pemeHo Menee 50% 3a-
nad.

6. Memoouueckue mamepuaint, onpeodenaouue npoyeoypsvl OUeHUBAHUA 3HAHUIL, YMEHUIL,
HABbIK0G U (U1) Onbima 0esAmeabHOCmu

MaxkcumanbHas cymma (100 G6anoB), Habupaemasi CTYACHTOM 1O TUCIUIUIMHE BKIIOYAET JIBE
COCTaBJISIOLIHE:

— nepeas cocmasnAwads — OLEHKa PEryIsipHOCTH, CBOEBPEMEHHOCTH U KadyecTBa BBITIONHE-
HUS CTYJIEHTOM Yy4eOHOIl paOOoThl MO M3YYEHHUIO NUCHUIUIMHBI B TEUCHHE MEepPUOoJia U3YUSHHsS AUCIIU-
TJTMHBI (CeMecTpa, WJIM HECKOJIBKUX CeMecTpoB) (cymma — He Oonee 70 OamnoB). bamnsl, xapakrepu-
3YIOIUE YCIIEBAEMOCTh CTYJEHTA MO JUCIMILINHE, HAOMPAIOTCS UM B T€UYEHHE BCETo Meproja odyde-
HUS 32 U3YYCHUE OT/JCIBHBIX TEM U BBITOJIHCHNE OT/ICIBHBIX BHJIOB PadoOT.

— 8mopas cocmasnAowas — oleHKa 3HaHU| CTyJeHTa 10 pe3yabTaTaM MPOMEKYTOYHOHN aTTe-
ctaruu (He 6omee 30 —OannoB).

Kpurepuem oreHku ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETCHITMA B paMKax y4eOHOW JTUCIIUTLIHU-
HbI «MeTO/IbI KIMHUYECKON JO3UMETPUU B paJrallioHHON MeauiinHe» Bo Il cemecTpe siBnsieTcs HK3a-
MeH.

L]envio npomesicymounvix ammecmayuii O TUCUUIUIMHE SBIISETCS OLEHKA KaueCTBa OCBOCHUS
JUCITUTUTAHBI 00YJIaFOIIIMMHUCS.

Kpumepuu oyenxu kauecmea oceoenus OUCYunIuHbl

Oyenka «omauunoy— om 91 0o 100 b6annos — TeoOpeTUYECKOE ColiepKaHue Kypca OCBOEHO TOJI-
HOCTBI0, 0€3 TPO0esIOB, HEOOXOAUMBIE MPAKTUIECKUE HABBIKH PAOOTHI C OCBOEHHBIM MaTepUaIioM
chopmupoBaHbl. Bee nmpeaycMoTpeHHBIe TPOrpaMMOi 00y4deHHS YIeOHbIC 3a/TaHUs BHITIOJTHEHBI, Ka-
YEeCTBO MX BBITIOJHEHUS OIEHEHO YMCIIOM 0asioB, OJM3KUM K MakcUMallbHOMY. Ha sk3ameHe cTyaeHT
JIEMOHCTPHUPYET TIyOOKHE 3HAHUS MPETYCMOTPEHHOTO TPOrPaMMON MaTeprasa, yMeeT YETKO, JIaKO-
HUYHO M JIOTUYECKH TIOCTIeI0BATEIbHO OTBEYATh HA MMOCTABIEHHBIE BOMPOCHI.

15



Oyenxa «xopouio» —om 81 0o 90 6ann06 — TeOpeTUIECKOE COIepKaHNe Kypca OCBOSHO, HE00-
XOJIUMBIE MTPAKTUUYECKHE HaBBIKU PaOOTHI CHOPMHUPOBAHBI, BHIIOJHEHHBIE yUeOHbBIE 3aJaHUsI COAepKaT
HE3HaYnTeNbHbIC OMMOKU. Ha 9K3aMeHe CTYy/IeHT IEMOHCTPUPYET TBEPAOE 3HAHUSI OCHOBHOTO (IIPO-
rPaMMHOT'0) MaTepHasa, yMeeT YeTKO, FPaMOTHO, 03 CYIIECTBEHHBIX HETOUHOCTEH OTBEYaTh Ha MO-
CTaBJICHHBIE BOIIPOCHI.

Oyenka «yooenemeopumenvHoy — om 61 0o 80 6an06 — TEOPETHUECKOE COJEepkKaHUE Kypca
OCBOCHO HE TOJIHOCTHIO, HEOOXOJMMBIC MPAKTUYCCKHE HABBIKHM PAbOTHl C(HOPMHUPOBAHBI YACTHUYHO,
BBINIOJTHEHHBIE yueOHbIE 3aJJaHusl coJiepkaT rpyOble ommOku. Ha skx3aMeHe CTyJIeHT JeMOHCTPUPYET
3HaHME TOJILKO OCHOBHOTO MaTepuaja, OTBEThI COJAEPKAT HETOYHOCTH, Cl1ab0 apryMEHTHPOBAHHI,
HapyIlIeHa MOCIeA0BaTEeIbHOCTD U3JI0KEHUS MaTepraia

Oyenka «neyoosiemeopumenbHo» — om 36 0o 60 6ani106 — TEOPETUIECKOE COACpKAHUE Kypca
HE OCBOEHO, HEOOXOIMMBbIEC MPAKTUYECKHE HABBIKK pabOThl HE C(HOPMUPOBAHBI, BHIIIOIHEHHbBIE y4eO-
HBIC 33JIaHUs COJIEPIKAT TPYObIe OITMOKH, TOTIOTHUTEIbHAS CAMOCTOSITeNIbHASI pad0Ta HaJl MATEPHUATIOM
Kypca He MPUBEJET K CYIIECTBEHHOMY IOBBIIICHHIO Ka4eCTBA BBIIOJIHEHUS Y4eOHBIX 3aianuil. Ha sk-
3aMEHE CTYJICHT JEMOHCTPUPYET HE3HAHWE 3HAYHUTEIHHOW YacTH MPOrpaMMHOTO Marepuala, CyIie-
CTBEHHBIC OIIMOKMU B OTBETaX Ha BOIMPOCHI, HEYMEHHE OPUEHTHPOBATHCA B MarepHae, He3HaHHUE OC-
HOBHBIX IMOHSATUHN JTACIUTUTHHEIL.

TunoBeie 3amanus, obecneunBaromue hopmupoanne komrereHiuu [IKC-3 npencraBieHs! B
Tabymue 7.
Tabnuya 7. Pe3yriomamwl 0c80eHUS YUeOHOU OUCYUNTIUHBL, NOOIedcaujue NPposepKe

Hay4HbIe 3HaHUA,
UMEIOINE OTHO-
nieHue K (usnke,
OHMOJIOTHH, DKO-
JIOTHH, Meu-
IIUHE, CTaTUCTH-
Ke, TEXHHKE |
TEXHOJIOTUN  JIs
BBISIBIICHUS U JIe-
yeHus: 3aboseBa-
HAM W Hapylle-
HUW OpraHoB U
CHCTEM OpraHu3-
Ma 4eJI0BeKa,
MIPOBOJIUTH OIICH-
Ky COCTOSIHUS U
3¢ dHeKTUBHO

HKCILTyaTUPOBATh
MEIUITUTHCKOE

obopynoBaHue u
npuOopsbl, paspa-

JTUITTHCKOE 000pY-
JIOBaHUE U TIPHOO-

pbl

MEHHOE COCTOSIHHE H
MPUOPUTETHHIE HaIlpaB-
JICHUS Pa3BUTHS, METO-
bl pacueTa OCHOBHBIX
(UBUKO-TEXHUUECKHUX

napameTpoB  06opyno-
BaHUs JUISl TPOBEICHUS
paaualoOHHONW METUITH-
HbI U OCOOEHHOCTH €ro
KOHCTPYHPOBaHUS, HOP-
MaTUBHBIC TPEOOBAHUS K
000opy/lOBaHUIO  MeEMH-
IIUHCKOTO Ha3HAYCHHUS

HaumeHnoBaHue HNuaukaTopsbl OcHOBHbBIE MOKAa3aTeIu OueHOYHBIE CPeICTBA
KOMIIeTeHI[HH AOCTHKEHU OIleHKH
pe3yJbTaToB 00yue-
HHUS

IIKC-3: NKC-3.2: [IpoBo- 3namo: TecToBbIE 3a/1aHUS; YCTHBIN

Cnocoben JTUT OIICHKY COCTO- — OCHOBHBIE TIOHSTHS | WM THCBMEHHBIN OIpOC;
MPAKTUYECKH AHUA U 5PYEKTHUBHO | KIMHUYECKON 03UMET- | KOJIIOKBUYM; cobece10Ba-
MIPUMECHSIET OKCILULyaTHPYET M€- | puHM, HUCTOPHUIO, COBpe- | HHE€ II0 TEOPETUYECKOMY

MaTepHaiy; 3adeT; Mpeano-
Jaralpone TakKyl 4acTh,
KaKk BOCIpoM3Be/eHue (u3-
JIO)KEHUE) TEOPETUUYECKOrO
MarepHaia 1o JUCHUILIMHE.

Ymems:

— TIPOBOJUTH OILIEHKY U
pacuer ¢buzuko-
TEXHUYECKUX I[apameT-
POB MEIULIUHCKOTro 000-
pyIOBaHMS Jid pajgua-
MAOHHOH MEJIMIIVHBI,
MIPUMEHATH TMOJYYEHHBIE

Pemenne  mpakTUYECKUX
3a/1a4, KOJUIOKBUYM, 3a4eT,
IPENoNarafoIux  JIEMOH-
CTpalio  00YYarOITUMUCS
YMEHHI, BBHITIOJTHEHHE
MpaKkTHYECKUX, JabopaTop-
HBIX, CAMOCTOSITETTbHBIX Pa-
00T (WX 3amuUTa W caava
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0aThIBaThH u
obecneunBaTh
yIpaBjicHUE Me-
JTUIAHCKUMU
nHpopmaIon-
HBIMH ~ CHCTEMa-
MH.

3HaHHUA MU pELICHHA
3a/1a4 B PEAJIbHBIX KIIH-
HUYECKUX YCJIOBHAX, a
TaKKe€ IPOU3BOJICTBEH-
HBIX YCIIOBUSIX TIpel-
IIPUATUN,  BBIITYCKAIO-
IUX MeJ00OpYAOBaHHE.

MPENoIaBaTellio),  MOATO-
TOBKa peeparoB, UHIUBH-
IyalbHBIX W  TPYNIOBBIX
IIPOCKTOB.

Bnaoemy.

— MaTeMaTUYeCKUM
anmapaToM W HaBBIKaMU
ero MIPAKTUIECKOTO
MPUMEHECHHS TIPH pacye-
Tax TEXHHYECKHUX Iapa-
METpOB  000pYIOBaHUs
MEIULMHCKOI0 Ha3Hade-
HUS, UMETh IpeJICTaBIe-
HUE O HOPMATHUBHBIX
TpeOOBaHUAX K paspa-
0OTKE MEIMIIMHCKOH all-
napaTypbl

Breimonnenue w©  3ammura
KypcoBoOil paboThl, pedepa-
Ta;

Mpe3eHTauus OT4YeTa I0
MOJCIN;

JIpyrue BUABI padOT U 3aja-
HUM, TPEAIoIaratoe uH-

TEerpUPOBAHHBIN (w/mnm
KOMIUIEKCHBIN) XapakTep u
MO3BOJISIOIINE oOyuaro-

IMMCSL  TTPOJIEMOHCTPHUPO-
BaTh HAWOOJIIbIIIEE KOJIMYE-
CTBO KOMIICTCHITHIA;

® DK3aMeEH

Takum 00pa3oM, BBITTOJIHEHUE THITOBBIX 3aJaHHM, TPEICTABICHHBIX B pasene 5 «OmeHOYHbIe
MaTepHalibl ISl TEKYIIEro U PyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUYHOM aTTECTAIHI
MO3BOJIUT KPUTUYHO, OLICHUTH CIIOCOOHOCTh CaMOCTOSITEIIbHO CTAaBUTh KOHKPETHBIC 337aud HAyYHBIX
UCCIICIOBaHMI B 00JIaCTH (DU3MKH W pElIaTh MX C MOMOIIBI0 COBPEMEHHOM ammaparypbl U HHpOpMa-
IIUOHHBIX TEXHOJOTHH C UCTIOJIB30BAHUEM HOBEUIIIETO POCCHIICKOTO0 U 3apyOesxHoro ombita (ITK-1).

7. Yuebno-memoouueckoe obecneuenue OucyunIunbl
7.1. Ocnosnas numepamypa

1. Metposioruueckoe oOecrieueHne T03MMEeTprUn (POTOHHOTO U3TyueHHUs [ DIEKTPOHHBIHN pe-
cypc]: yueOnoe nocobue/ E.W. I'puropseB [u ap.].— DNEeKTpoH. TEeKCTOBbIE JaHHBIe.— M.: AkajeMus
CTaHJapTU3alUU, METPOJIOTUH U cepTudukanuu, 2016.— 24 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/64336.html.— 2BC «IPRbooks»

2. CaxapusiHoB A.)K. YcrpolicTBo, Ha3HaU€HUE U IPUHIUI paOdOThl paIMOMETPUIECKUX U J0-
3UMETPUYECKHX MPUOOPOB [DIEKTPOHHBIN pecypc]: yuebHo-MeTondeckoe nocodbue/ CaxapusHOB
A.K., anxaposa [1.0K.— DnektpoH. TekcToBble nanubie.— Anmatel: Hyp-ITpunt, 2014.— 39 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/69216.html.— 3bC «IPRbooks»

3. Tapacenko FO.H. Monu3annoHHble METO/IbI JO3UMETPUN BEICOKOMHTEHCUBHOT'O HOHU3HUPY-
Io11ero u3nydeHus [DnexkrpoHHslil pecype]/ Tapacenko FO.H.— DnekTpoH. TeKcTOBBIE TaHHBIE.— M.:
Texnocdepa, 2013.— 264 c.— Pexxum nocryna: http://www.iprbookshop.ru/26895.html.— 5bC
«IPRbooks»

4. Konaparenko C.I'. O6ecnieueHne eqnHCTBA U3MEPEHUH B JJO3UMETPUH (POTOHHOTO H3JTyde-
HUS [ DIEeKTPOHHBIN pecypc]: yuebHo-meronndeckuit Mmoayns/ Konaparenko C.I'., I'puropses E.M.—
DNEKTPOH. TEKCTOBbIE aHHble.— M.: AKajemMus cTaHJapTU3aluK, METPOJIOTUH U CepTU(DUKALINH,
2012.— 26 c.— Pexxum goctyma: http://www.iprbookshop.ru/44352 . html.— 3BC «IPRbooksy.

7.2 Jlononnumenvhas aumepamypa
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1. AugpocoBa T.A. MeauiuHcKas 3JEKTPOHUKA [DJICKTPOHHBIM pecypc]: yueOHOe Mmoco-
oue/ AnmpocoBa T.A., FOumuna E.E.— DnextpoH. TekcroBbie maHHbIe. - CraBpomoisib: CeBepo-
Kaska3ckuii benepanbHbIi YHUBEPCUTET, 2016.— 117 C. Pexum JOCTYIIA:
http://www.iprbookshop.ru/80197.html.— 3BC «IPRbooks.

2. Menununckas anmaparypa. [lonHbi cnipaBouHUK [DnekTpoHHBIA pecypc]/ M.IO. Wm-
MaHOB [H Op.].— DJIEeKTpOoH. TeKcToBbIe AaHHble.— CapartoB: Hayunas kuura, 2019.— 399 c.— Pe-
xuM foctyna: http://www.iprbookshop.ru/80197.html.— 3BC «IPRbooks».

3. OmutpueBa E.N. ®usmka [DnekTpoHHBIA pecypc]: ydebHoe mocobue/ JImurpuena
E.M1.— DnextpoH. TekcToBble naHHble.— CapatoB: Al Ilu Op Meaua, 2019.— 143 ¢.— Pexum no-
cryna: http://www.iprbookshop.ru/79822.html.— 9bC «IPRbooks»

4. Jleryra C.H. ®usuka [DnekTpoHHBIH pecypc]: yuebnoe mocooue/ Jleryra C.H., Yakak
A.A.— DnexTpoH. TeKCcTOBbIe JaHHbIe.— OpeHOypr: OpeHOyprckuil rocy1apCTBeHHBIM YHUBEPCUTET,
ObC ACB, 2016.— 307 c.— Pexum pgocryma: http://www.iprbookshop.ru/78852.html.— DBC
«IPRbooks».

6. CamoponoB A.B. JlaboparopHas MeaunuHcKas TexHHKa. YacTh 1 [DIeKTpOHHBIN pe-
cypc]: yuebnoe mocobue/ CamoponoB A.B.— DnekTpoH. TeKCTOBbIe NaHHBIe.— M.: MOCKOBCKHIA
roCyJapCTBEHHBIN TexHu4Yeckuii yuuepcuter umenu H.O. baymana, 2006.— 24 ¢.— Pexum nocty-
na: http://www.iprbookshop.ru/31036.html.— DbC «IPRbooks».

7.3 Ilepuoouueckue uzoanus

1. Memuuunckas ¢usuka. XKypmanm NeNe 1-53 (1995-2021 rr.), (Yurzan Ne3 @usmar),
http://medphys.amphr.ru/

2. MenunuHnckas texnuka, Xypnan, Bbinycku 2008-2021 rr. (Yut3an Ne3 dusmar)

3. Menununckas Buzyanuzanus. Kypuan, Bermycku 2008 -2013 rr. (Yut3an Ne3 dusmar)

4. Bectauk KbI'Y, cepus «®usnueckue Haykn», Hanpuuk, KbI'Y.

7.4 Humepnuem-pecypcol

1. http://lib.kbsu.ru

2. http://www.elibrary.ru

3. http://www.scopus.com

4. http:// www.studentlibrary.ru
5. http://www.iprbookshop.ru

obwue ungopmayuonHvle, CHPABoUHbIE U NOUCKOBbLE:
1. CunpaBounas mpasoBas cuctema «l apant». URL: http://www.garant.ru.
2. CmpaBounas npasoBas cuctema «Koncynprantllmoc». URL: http://www. consultant.ru

Ilepedyenb aKTyaIbHBIX 3JIEKTPOHHBIX HHPOPMALMOHHBIX 023 JaAHHBIX,
K KOTOpPbIM obecrniedeH aoctyn noJn3osareasim KbI'Y (2023-2024 yu.r.)

Ne| Hammeno- | Kparkas xapakrepucTtuka | Agpec HaumeHnoBanue op- | YciaoBus
n/ | BaHHWe JJIeK- caiita raHu3anum- Ja0CTYyna
I | TPOHHO-TO BJIa/1eJIbIIA; PEKBH-
pecypca 3UTBI IOTOBOpa
1. Hayunasi | Dnextp. Oubnmoreka Hayu- | http:/eli 000 «HOb» [Tonnsrii
3JIeKTPOH- | HBIX MyOJIMKAIHi{ - OKOJIO brary.ru JInIeH3noHHoE co- JIOCTYT
Hast 6udamo- | 4000 unoctpanusix 1 3900 rnamenue Nel14830 ot
Teka (HIB | oTeuecTBEHHBIX HAYYHBIX 01.08.2014r.
PODN) KypHaJIOB, pedepaTsl my0- Beccpounoe
nukanuid 20 ThIC. )KypHa-
JIOB, a TaKXke onucanus 1,5
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MJTH. 3apyOeKHBIX U POC-
CHUMCKHX JUCCEPTALN;
2800 pocc. )KypHaJIOB Ha
0€3B03ME3/THON OCHOBE

9BbC «Kon- | 13800 uznanuii no BceM http://w | OOO «Koucynbrant | IlomHbIi
CYJbTAHT | 00JacTsM 3HaHUi, BKIo4ya- | ww.stud CTY/ICHTa» JOCTYI
cryaeHta» | er 6osee ueM 12000 yueo- med- (r. Mocksa) (peru-
HUKOB U y4eOHBIX TTOCOOHIA lib.ru Jorosop cTpauus
11 BO u CIIO, 864 http://w Ne750KC/07-2022 1o IP-
HaMMEHOBAHUH )KypHAJIOB 1 | ww.med 071 26.09.2022 r. azpecam
917 m