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IosicHUTENLHAA 3aNNCKA

BerynurensHoe  MCHBITAHWME HAMPaBIEHO HA  BBISIBICHUE CTENCHH
FOTOBHOCTH  aOUTYPUEHTOB K  OCBOGHHUIO  MarucTepCcKol  MpOrpamMMbI
«Menununackas ¢uszuka» HampasieHus 03.04.02 «®Dusukay, peaninsyemMoil Ha
dakynbTeTe HaHO- M OMOMEIMIIMHCKUX TEXHOJOrui. B Xoje BCTYNUTENbHOTO
UCIIBITAHMST OIEHUBAIOTCS OOOOLICHHBIE 3HAHUS W YMEHHS MO JUCHHUIIMHAM
YKa3aHHOTO  HAMpaBJICHUS,  BBIABISACTCA  CTeNEHb  COPMHUPOBAHHOCTH
KOMITCTCHIIMM, 3HAYUMBIX [IJI1 YCIIEIIHOTO OCBOCHHS COOTBETCTBYIOIICH
MAarucCTepCKOM MPOTPAMMBL.

BcerynurensHoe = WcHBITaHWE — MPOBOAUTCS B (OpMe€  YCTHOTO
MEXIUCITUTUTMHAPHOTO SK3aMEeHa 0 TUCIUTUINHAM HarpaBieHus «Du3nkay.

Coneprxkanue nporpamMmmbl

Pa3znesa 1. YncsieHHble MeTOABI U HU(PPOBBIE YCTPOMCTBA B MEAMIMHCKOM
¢puszuke
1 [IpeoOpazoBanne dDypre. [uckpetHoe mnpeobOpazoBanue Dypne.
[IpeoOpazoBanusi @Dypbe OTAJIOHHBIX CHTHAJIOB. BprunciurensHas
CJIOKHOCTH JIUCKPETHOTO MpeoOpa3zoBanus Dypbe.

2 Bpruncnenne cnektpa MOIIHOCTH. PazneneHue CUTHAIOB B
YaCcTOTHOI 00JIacTH.
3 [ToHsTHE 4YHUCIEHHOTO pEIICHUsI alIredOpanvdeckoro ypaBHEHHUS.

[IpeumyiiectBa U OTPAaHUYCHMS] UYHWCICHHBIX METOJIOB. Meroa
oJIOBUHHOTO Aenenus. Meron HeroroHa.

4 Pemienne cucrem nuHeWHbIX ypaBHeHuW. IlocTaHOBKa 3amaun B
MaTpuyHOM  BHAE. MeToa  MOCIENOBATENbHOTO  HUCKIKOYEHUS
HeusBecTHbIX (["aycca). Anroputm mpeoOpa3oBaHUST MATPHUIBI K
TPEYroJIbHOMY BUly. Pacu€T HEU3BECTHBIX MO TPEYTOJIBHOW MaTpHIIE.

5 ITocranoBka  3amauu YUCJICHHOTO nuddepeHupoBaHus.
HuddepennmpoBanue B mpocreiimeM ciaydae. JuddepeHupoBanne co
CIUIAKUBAHUEM TPSIMOIO.

6 UucneHHOe MHTErpUpOBaHUE: B3ATHE OINPENCIEHHOIO0 MHTErpana,
amnmpoKCUMAIMs UWHTerpaja CyMMoOw. MeToasl TMepBOro Mopsaka
TOYHOCTH: METOJ] TPSMOYTOJILHUKOB U METO/ TPpareIu.

7 YucnenHoe pemieHne aud@epeHInanbHbIX ypaBHEHUH. Meton
Ditnepa.
8 [lo3unmonnsle cucremMbl cuuciaeHusa. [louwstue Oasuca U

OCHOBaHMS CHCTEMBI CUHCJICHUA. /[BOMUYHAs M OeCATUYHAS CHCTEMBI
cuucieHus. IlepeBojy dWcen U3 JABOMYHOM CHCTEMBI CUYHCICHUS B
JECATUIHYIO U 0OpaTHO.

9 [lonatue pomonHuTENbHOTO KoOAa uucha. llepeBox uwmcen B
JOTIOJTHUTENIbHBI Koa. IlpencraBiieHre MENbIX YUCed B KOMITBIOTEpE.
Pazauunbie opMaThl HENBIX YHCE.

10 Jlornyeckue ¢ynknuu. Iloctpoenne norudeckux QyHKIHN 110
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tabnuue wucTUHHOCTU. CoBeplieHHas AW3BIOHKTUBHAS HOpPMaJlbHA
dopmMa U  CcOBeplICHHAas KOHBIOHKTHBHAs HoOpMalibHasg (opma
IPE/ICTaBIICHUS TIOTUYECKUX (DYHKIIUM.

[Ipocrenmume norudeckue 3syemMeHThl. IlocTpoeHue Jorundeckon
cxeMsbl B 0asuce M-HE, UJIN-HE.

OYHKIIMOHANBHBIE Y37IbI KOMOMHAIMOHHOTO THMA. J[BOMYHBIE
nemmmdparopsl.  IlpuoputeTHble W JBOMYHBIE — MIHMGPATOPHI
MynbTUILIIEKCOPHI. Kommnaparopsl KOJIOB. KackanupoBanue
KOMIIapaTOpOB.

QOYHKIMOHAIBHBIE Yy3Jbl IOCIEI0BATEILHOIO THMNA (aBTOMATHI C
MaMSThIO). Knaccuduxkanus TPUTTEPOB. Jlornueckoe
(GYHKIIMOHUPOBAHUE TPUTTEPOB.

Cuerunkyu. ACHHXpPOHHBIE CUETYMKH. JlemuTenn dYacToThl Ha
cyeTynkax. CHUHXPOHHBIE CUETYMKA C ACUHXPOHHBIM TIIEPEHOCOM.
YBenuueHue pa3psaaHOCTH.

IHAIT u ALII. Mukpocxembl LHHAIT nu AIIIl. Cxembl mOCTpOCHUS
ALIl ¢ mnapamwtensHbiM  uHTEpdeiicom  BBoaa/BeiBoga. ALl
nocnenoBarenbHoro  npuommkenus. ALl ¢ mpoMexyTo4YHBIM
npeoOpa3zoBaHUEM.

3anoMmuHaronme ycrpoiictBa. OcHOBHbIE TUIIBI 3Y. MHKpOCXEMBI
naMati. Tunbel MHGOPMAMOHHBIX BBIBOJOB. 13V kak yHHBepcaiibHas
KOMOMHAIMOHHAsI MUKPOCXEMa.

uebl  MHKpoOIpoLecCOpHO  cucteMbl.  [lukibl  oOmeHa
uHpopmanuen: Lluknasl nporpaMmHoro oOmena. Llukiasl oOMeHa Mo
npepbiBaHusIM. Llukisl oomena B pexxume [T/II1.

OyHKIMM  yCTPOUCTB Maructpanu. @OyHKIUM Ipoueccopa.
OyHk1uy namMati. OYHKIIUU yCTPONCTB BBOJIa/BBIBO/IA.

ApXHUTEKTypa  MHKPONPOLIECCOPHBIX  CHCTEM. OcHOBHBIE
ocobeHHocTH MUKpoKoHTposuiepoB cepuu PIC. Ctpykrypnas cxema MK
noarpynnel PIC16F8X.

Paznen 2. buogusznveckue 0CHOBBI KMBBIX CHCTEM

MexaHu3mbl reHepanuy noTeHuana aeucTBus. MloHHbIE TOKU B
akcoHe. Mogenp XojkkuHa-Xakciau. HMoHHBIE KaHalbl KJIETOYHBIX
MeMOpaH. MexaHn3M reHeparu MoTeHIala ICHCTBUS KapIHOMOIIUTA.
buodusnka K1eToK 1 OpraHos.

DJIEKTpUUYECKasT aKTUBHOCTh OPraHOB. BHENIHHE 3JIEKTPUYECKHUE
noJsi opraHoB. [IpuHIMIT 3KBUBAJIEHTHOro TreHeparopa. dusmueckue
OCHOBBI AJIEKTpoKapauorpadguu. Metoa uccieqoBaHus AIEKTPUUECKON
AKTUBHOCTH T'OJIOBHOT'O MO3Ta — 3JIeKTposHIIedasorpadus.

ABTOBOJIHOBBIE MPOIECCHl B aKTUBHBIX CpeaaxX. ABTOKOJICOaHUS U
ABTOBOJIHBI B OpraHax W TKaHsAX. PacnpocTpaHeHue aBTOBOJH B
OMHOPOAHBIX cpedax. LIupkynsiius BOJH BO30YXKIEHUS B KOJIBIIE.
PeepOepatop B cpene ¢ oTBepcTtueM. TpaHcopmaliuss puTMa B
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HEOJTHOPOJHON aKkTUBHOUN cpeae. PeBepOepaTropbl B HEOTHOPOIHBIX
cpenax.

buoduzuka mbimeynoro cokpamieHus. CTpyKTypa MOIEepeyHo-
IIOJIOCATOM  MBIIIBL. MoJenb CKOJNB3SIIUX HUTEH. buomMexaHuka
MBIIIIBI. YpaBHEHHME Xuiuia. MOIIHOCTP OJMHOYHOIO COKPAILCHHUS.
MopgenupoBaHuEe MBIIIEYHOTO COKPAIICHUS. JJIEKTPOMEXaHUUYECKOE
CONPSKEHUE B MBIIIIAX.

MopenupoBanue Ouodusnueckux mpoieccoB. OCHOBHBIE ATaIlbl
MOJICJINPOBaHUs. MaremMaTudeckue MOJEIH POCTa YHUCICHHOCTH
nonyjgsiuud. Mogenb  “XUIIHHK-XepTBa” . {DapMaKOKWHETUYECKAs
MO/IEITb.

buo¢usuka cucremsl kpoBooOpanienus. Peonornyeckue cBoicTBa
kpoBu. OCHOBHBIE 3aKOHBI TeMOAWHAMUKH. brodusndeckne GyHKIIAN
AJIEMEHTOB CEPAECYHO-COCYAUCTON cucTteMbl. KuHeTHKa KpOBOTOKA B
anacThuHbIX cocynax. IlynbcoBas BonHa. Moaens ®panka. /luHamuka
JIBWDKEHUS KPOBU B Kanmwuiapax. OuibTpalnoHHO-peadCcoOpOLHOHHBIC
nporeccbl. OCOOEHHOCTH KPOBOTOKA IMPH JIOKAIBHOM CYXEHUHU COCYJIOB.
Pe3uctuBHas moaenb

Pa3nen 3. BuoMeanuuHcKHe HAHOTEXHOJIOTHH.
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Monekymsipable ocHOBBI OuonmxkeHepun. Monekynsl JIHK, PHK.
I'eneTnueckast posib HYKJIEMHOBBIX KHCIOT. CTPYKTypa HYKJIEHMHOBBIX
kuciotT. Ctpykrypa JJHK u PHK. Permukarnus JIHK. Cunrte3 6enkoB B
kierke. Tpanckpunuusa JHK u PHK, TPHK. I'enernueckuii xon.
TpaHCIISIIUA TeHETUYECKOTO KOAa. MeTOo1bl TEHHOW NHKEHEPHH.

CuHTE3 TOPMOHOB, MOHOKJIOHAPHBIX AaHTUTEN, W3MEHCHUE
Ka4eCTBEHHOT'0 M KOJMYECTBEHHOTO COCTaBa OEJIKOB, JKUPOB, YIJIEBOOB,
YCTOMYUBOCTU K CTPECCOBBIM (hakTOpaMm, pacTUTEIbHBIE BaKIIUHBI.
JIumocombl, MOJIEKYJISIpHBIC IBUTATENINA, OMOYHIIBI, MATPUILIBI 17151 DBM.

Ckanupyromasi 30HA0Bas MHUKpocKonus. [IpuHumnsl paboThI
CKaHUPYIOIIUX 30HIAOBBIX MHKPOCKONOB. CKaHHUPYIOIIUE 3JIEMEHTHI
(ckaHepbl) 30HIIOBBIX MHUKPOCKONOB. KOHCTPYKIIMM MbE30CKAHEPOB.
YcerpolicTBa 715t TPEM3MOHHBIX TIEPEMEIeHHI 30H1a 1 o0pasIia.

Ckanupyromas TYHHEJIbHAs MUKPOCKOTIHSI. [TpuHLMTIBI
CKaHUPYIOIIEH TYHHEJIbHOM MHUKPOCKONMUU. TYHHEJIbHBIA TOK. 30HJbI
JUIST TYHHEJIBHBIX MHUKPOCKOTOB. VI3MepeHue JIOKalIbHOW paldoThI
Bbixona. HM3mepenne BAX TyHHENbHOro KOHTakTa. TyHHeIbHas
criektpockonua. BAX koHTakta wmeramn—Mmetami. BAX koHTakTa
METAII-TOJIyIPOBOAHUK. BAX KOHTakTa METaJNI-CBEPXITPOBOAHUK.

Ckanupyromasi aTOMHO-CWJIOBasi ~ MUKpoOCKonusi.  [IpuHIMIIBI
CKaHUPYIOIIEH aTOMHO-CUJIOBOM MHMKPOCKONHUHU. 3OHIOBBIC JaTUYUKHU
ATOMHO-CWJIOBBIX ~ MHMKPOCKOINOB.  KoHTakTHass =~ aTOMHO-CHJIOBas
MUKPOCKONUA. 3aBUCUMOCTh CHJIBI OT PACCTOSIHUSI MEXIY 30HIOBBIM
naTyukoM u oOpasuoM. KonebarenbHble METOAMKHA aTOMHO-CHUIIOBOM
MHKPOCKOIIWH. BrinyxneHHbie KoJeOaHms KaHTUJICBEPOB.
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beckoHTakTHBIN pexuM Kosebanuii KaHTuIeBepoB. «Il0TyKOHTAKTHBII
PEXUM KoJIeOaHUM KaHTUJICBEPOB.

Cxanupyromass  3JEKTpOCWIOBasgs  MUKpOCKomnus.  IIpuHIUIIBI
3JIEKTPOCUIIOBON MUKPOCKOTIHHU.

Cxanupyroiass MarHMTO-CHJIOBas MHUKpOCKomnus. [IpuHIUIIBI
MarHUTHO-CHUJIOBOM MHUKPOCKOIHHU. KBazucratnueckue METOIUKHU.
KonebarenbHble METOIUKH.

Ckanupyromiasi  OJM)KHENOJIEBask  ONTHYECKass  MUKPOCKOIHUS.
bmmxkHenoneBass onTtuYeckass MHMKPOCKOMHUSA. 30HIbBl Ha OCHOBE
ONTHUYECKOT0 BOJIOKHA. MeTO1 KOHTPOJISI PACCTOSTHUS 30HA-TIOBEPXHOCTh
B  OJNIDKHENIOJICBOM  ONTHYECKOM  MHUKpockore.  Kondwuryparus
OJIMKHETIOIEBOTO ONTUYECKOTO0 MUKPOCKOIIA.

Metonsl  uccrneqoBaHUS ~ OMOJIOTMYECKMX M OPraHHYECKUX
00beKTOB M CTpyKTyp. OCHOBHBIE  METOABI  HCCJEIOBAHUS
OMOJIOTHYECKUX U OPraHUYECKUX OOBEKTOB M CTPYKTYP (JIOCTOMHCTBA M
HeoCcTaTKM): JudpakiiMoHHbIE METOABI. DJIEKTPOHHAS MHKPOCKOIIHS.
Onrtuueckre MeToIbl. JIazepHble TEXHOIOTHH.

buotexnonorus. OCHOBHBIEC TOHATHSA, 0OBEKTHI, METOJIbI. | eHHas
UHXXKEHEepUs B OMOMEIUIMHCKONW TexHoyioruu. CTpoeHHe U CTPYKTypa
JIHK. ®uszuko-xumuueckue cBoiictsa JJHK.

Pa3nen 4. Bunopuznka HeMOHM3UPYIOIIUX U3JTYYECHUH.
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Knaccudukanus AIEKTPOMArHUTHOIO U3IIy4CHUS.
DNEeKTpOMarHUTHBIE TOJIA - BaXKHBIA (DAaKTOp Cpelibl, BIMAIOMIMI Ha
’KUBBIE OPTraHU3Mbl Pa3JIMYHOrO ypoBHs opranuzanuu. Kinaccudukanus
AIEKTPOMATHUTHOTO U3ITy4YCHUS o YacTOTaM. Henenue
ANIEKTPOMATHUTHBIX BOJH HA HEUOHU3UPYIOIIEE M HOHHU3UPYIOLLEE
U3JTy4eHHEe C TOYKHM 3pEHHUs] MX B3aUMOAEHCTBHUS ¢ TKaHbto. OOmue
aCIEKThI NPUMEHEHUS Pa3IUYHBIX YaCTOTHBIX Y4aCTKOB
AJIEKTPOMATHUTHOTO H3JIy4€HUS B COOTBETCTBUM C PaCCMOTPEHHOU
kinaccudukanuerr  (C OCHOBHBIM  aKIIGHTOM  Ha  MEIUIIMHY).
DIEKTPOMArHUTHOE U3JTy4YEHHUE YEIOBEKA.

buodusnyeckue acmekThl B3aMMOJICUCTBHS AJIEKTPOMArHUTHOTO
U3IIy4eHHUs] C Ouosornyeckumu oObekTamu. OOmmume cBeneHus o0
anmnaparype MEIUIUHCKOTO Ha3HAYEHHUS. HopmupoBanue
ANIEKTPOMATHUTHOTO M3iMy4yeHus. MHpopMaloHHOe B3aUMOJECHCTBUE B
KUBBIX OOBEKTAX, MOJBEPTHYTHIX BO3JEUCTBHUIO 3JIEKTPOMATHUTHBIX
KBY konebanuii.

Heunonusupyromee wusiydeHHue B OKpyXawIEed cpeae U Uux
OMAaCHOCTb. [ UTMEHMYECKOE  HOPMHUPOBAHUE  3JIEKTPOMATHUTHOIO
u3nyyeHus. B3aumoneiictBue (QOTOHOB € OHMOJIOTHMYECKH Ba)KHBIMHU
COECIMHEHUSIMU. XapaKTEPUCTUKNA CBETOBOTO M3IyYEHHUs. DJIEKTPOHHBIE
nepexoAsl B MoJsekyyax. llornomeHue MOHOXpOMAaTHYECKOIO CBETa
pactBopamu. CHEKTpbI MPOMYCKaHUS U CHEKTPhI norinomeHuss. CueKkTpsl
NOTJIOUICHUsI W XUMHUYEcKass CTPYKTypa OHOJIOTUYECKH Ba)KHBIX
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coenunennii. CnekrpodoroMerphl. KauecTBEHHBIN W KOJIWYECTBEHHBIN
CHEeKTpo(OTOMETpUUECKUN aHanu3. Pa3HOCTHasg crnekTpopoToMeTpusl.
HckaxkeHue CieKTpoB B OMOJIOTMUECKUX OOBEKTaX.

@OoTONIIOMUHECLEHIIUSI ~ OMOJIOTUYECKUX  CUCTEM.  SIBiieHue
JIOMUHECUEHIMH. DJIEKTPOHHBIE MEPEX0Abl B BO30YKIECHHON MOJIEKYJIE
U OCHOBHBIE 3aKOHBl JIIOMHUHECLECHLIUU. OJIEKTPOHHBIE IMEPEXOAbl U
kosnebanue  anep. CBs3p  HMHTEHCUBHOCTH  JIIOMHUHECHEHIMHU  C
KOHIIEHTpaIuen BellecTBa. JIroMuHeceHTHbIN aHanu3. [Ipubopbl mjis
peructpanuu JroMuHecteHmn. dnyopumerp co cBeTOPUIBTpaMHU.
BinsgHrEe MUKPOOKPYXKEHHS Ha CIEKTPbl M KBAaHTOBBIE BBIXObI
moMuHecHeHIH. DmyopeciieHTHble 30HABL. CHEeKTpbl BO30YXKIEHUs
JroMuHecHeHIMH. DG (GEKT SKpaHUPOBKU JTIOMUHECICHIIMU. SIBieHMe
peabcopOruu  JTIOMUHECICHIIMU. Bpems KU3HHM  BO30YXICHHOTO
COCTOSIHUSI MOJIeKyJ. CBsI3b KBAaHTOBOTO BBIXOJa CO BPEMEHEM KHU3HU
BO30YXJEHHOTO COCTOSHUA MOJeKys. CTaruyeckoe M JUHAMHYECKOE
TymeHue ¢uayopecueHuuu. OayopecueHuus IUMEpPOB U 3KCUMEPOB.
[Tonspuzanust TIOMUHECHEHIMH. TPUILIETHOE COCTOSIHUE OMOMOJIEKYJI.
®ocopecuenuus. M3mepenue cnekrtpa, T (ochopecueHun U
HOTJIOIIEHNE MOJIEKYJl B TPUIUIETHOM COCTOSHHH. 3aMeJICHHas
¢punyopecueHius.  DOTOXMMHUYECKOE  IOBPEXKJECHUE  HYKIECHHOBBIX
KHUCJIOT, OEJIKOB U JIMIKI0B OMoMeMOpaH.

JevictBue Y®-u3nydyeHHs] HAa HYKJIEHUHOBBIE KHCIOTBL. Y-
MOBPEXJICHUE OENKOB M  aMUHOKHUCIOT. Ilpupoma mnepBUYHBIX

(bOTONPOTYKTOB apOMaTHUYECKUX AMUHOKUCIIOT. JlericTBue
yabTpaduoaeTa Ha OMOJIOTHYECKUE MEMOPaHBI.
Mexannsm (hOTOCEHCHOMIN3UPOBAHHBIX peakuuin B

Oouonornyeckux cucremax. PDOTOCEHCUOMIN3UPOBAHHBIE PEAKIIMH, HE
HYy)KJaromuecs B kuciopoje. @orogunamuyeckue 3PGeKTsl ¢ ydacTHEM
CUHTJIETHOTO KHCIIOPO/Ia. Hpyrue MEXaHU3MBbI
(hOTOCECHCHONTU3UPOBAHHOTO OKUCJICHUSI. doTobnoIornuecKue
IIPOLIECCHI B KOXKE.

Pa3znen 5. MeaunuHckue npuoopbl, annapatbl, CHCTEMbl U KOMILJIEKCHI
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[lonsitue cencopa (matumka). OCHOBHBIE XapaKTEPUCTUKHU
ceHcopoB. Knaccudukanuss CceHCOpOB MO MNPUHLMILY ACHCTBUSA
(pusnueckue, xummueckue, OnoceHcopsl). TpeboBaHUS K COBPEMEHHBIM
JATYUKAM.

XUMHOCEHCOpUKA M OHOCEHCOpHKAa. XUMHUYECKUE CEHCOPhl U
ouoceHcopel.  OcHOBHBIE  cBeieHUA.  DyHKIMOHANBHAs  CXema
XUMUYEeCKUX  (O6mo-)ceHcopoB.  OCHOBHBIE  TUIBI  (DU3HUYECKUX
npeoOpazoBareneli  (TpaHcIpiocepoB). Pacmo3Haromme  AIeMEHTHI.
AHanutndeckue xapakrepuctuku. O0JacT NpUMEHEHHUS.

DIEKTPOXUMHUYECKHUE CEHCOpPhl U OnoceHcOpbl. OCHOBHBIE THIIBI.
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[ToTeHnomMeTpruYeCKUE ra30Bble CEHCOPHI U OMOCEHCOPHI.

AMIEPOMETPUUECKHE CEHCOPHI.

Konngykromerpuueckue ceHcopsl U OuoceHcopbl. CeHCopsl U
OMOCEHCOPHI HA OCHOBE ITMOJIYITPOBOIHUKOBBIX MOJIEBBIX TPAH3UCTOPOB.

OnTtuyeckue xemMo- u OuoceHcopbl. KOHCTpyKIMM, THIIBL.
[Tpumenenue 3¢ HexToB NOrIOLIEHUS CBETA U (DITyOPECIICHIUU.

JlabopaTopHasi AMarHoCTUKA. AmmapaThl Uisi OMOXMMHYECKOTO
aHanu3a. Anmaparsl JUIsl T€MAaTOJIOTMYECKOTO aHaiau3a. AmmapaThl Ui
reMocraza (kKoaryiomeTpus). Amnmapatbl A HWMMYHO(EPMEHTHOTO
aHanu3za (MDA).

DnexTpokapanorpadpus. buosnextpuueckue OCHOBBI
anekTpokapauorpaduun.  MemOpaHHas ~ Teopusi ~ BO3HUKHOBEHUS
ounonorenuuanoB. OcHoBHbIe QyHKINU cepana. OYHKIIMH aBTOMATU3Ma,
IPOBOJUMOCTH, BO30yIMMOCTH, pedpakTepHOocTH. DopMUpoBaHUE
HopMasibHOM DKT'.

PecniupaTopubiit MOHUTOPUHT. [TpUHIIMIIBI MOHUTOPHUHTA (PYHKITUU
BHEIIHETO JIbIXaHus. JInarHocTuyecKue nokasareian ra3000MeHa U ra3os
KpOBU. MOHUTOPUHI CTENEHW HACHIIICHUS TeMOIJIOONMHA KpOBU
KHACJIOPOJIOM:  CHEKTPOPOTOMETpUYECKAasi OKCUMETpHs, IyJIbCOBas
OKCUMETPHUS.

VYAbTpa3ByKOBbIE JOMIUIEPOBCKAE CHUCTEMBI JUISI  MEAMIIMHBIL.
N3mepeHuss CKOpPOCTM TMOTOKAa KpPOBM B aopTe C  MOMOUIBIO
YIbTPa3BYKOBOTO JlaTYMKA. VIMIyJIbCHBIE TOMNIUIEPOBCKHE CHUCTEMBI.
MynbpTuckanupyromui Jonmmiep.

TerioBu3NOHHBIE TEXHOJIOTMU B MeauuuHe. [[puHuun ycTtpoiicTsa
TerioBu3opa. Tepmorpamma jnuna. TerioBoe u3oOpaxeHue mnepeaHei
MOBEPXHOCTU OPIOLTHON CTEHKHU YEJIOBEKa.

Pa3nen 6. Pagnanuonnas ¢pusuka.
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OcHOBBI GU3UKM  HMOHUBHUPYIOUUX  U3ITyYCHHM. Buael
VOHU3UPYIOIIUX U3JIyYeHUH. PEHTreHOBCKOE W3IIy4yeHHE, TOPMO3HOE U
xapakrepuctuueckoe. KomnroH-agdexr. PaccesHue 3apssKeHHBIX
yactul, ¢opmyna Pesepdopna. DddexkTuBHbie ceuenus. Pazmepsl u
dopma siaep. DHeprus cBszu saep. Jedext Maccbl. Y cToOMUUBOCTD siep.
OcHOBHBIE CBOMCTBA SIAEPHBIX CUJI. MarHUTHBIA (CIIMHOBBIA) MOMEHT
Saaep, SACPHbIA  MArHUTHBIA  pE30HaHC. SaepHble  peakuuw.
PannoakTuBHBI ~ pacman  saep.  Anbda- U OeTa-u3NydeHUe.
PagunoaktuBnbie psanbl. ['amma-usnydenue spep. SpepHas uzomepus.
Peakuuu neneHus TSKENbIX S/Iep U CUHTE3a JIETKUX SIAEP KaK UCTOYHUK
HEUTPOHHOTO U3ITyYECHUS.

B3auMognencTBue NPOHUKAKOMMX M3JIYYEHHMHM C  BELIECTBOM.
[IpoxoxneHne 3apspKEHHBIX YacTHI[ 4epe3 BelecTBO. lIpoxoxnenue
PEHTIe€HOBCKUX (DOTOHOB M -KBAHTOB 4Yepe3 BemiecTBO. [IpoxoxaeHue
HEUTPOHOB uepe3 BemecTBo. llepeHoc wu3nydenus. Kunermueckue
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YPaBHEHUS.

HNCcTOYHMKM U METONIbl PETUCTPALUU MPOHUKAKOIINX H3ITy4YECHUI.
HNcTOYHMKM W METOJbl HCCIEIOBAHUS XapPAKTEPUCTUK MPOHUKAKOLIUX
U3IIy4eHUl. M30TONHBIE UCTOYHUKHU 3apSKEHHBIX YACTUIl M -KBAHTOB.
HcTouyHNKM HEUTPOHOB. Y CKOPHUTENM 3APSIKECHHBIX 4acTULl. TOpMO3HOE
U CUHXPOTPOHHOE H3IydyeHHE. METOIbl PErucTpauuyd MPOHUKAOIIUX
V3Iy4YEHU .

@u3znyeckre  OCHOBbl  paguOOHMOJIOTMM W PAJAUALHMOHHON
MenunuHel.  Knaccudukanus  BUIOB — M3IYyYEHUHW MO THUIY
B3aUMOJICUCTBUSL C Ouosiorndeckor cpenoi. I[lepBuyHBIE MPOIIECCHI
MOTJIOIIEHHSI SHEPTMH HOHU3UPYIOLIEr0 H3JIy4eHUs B OMOJOTMYECKOU
cpene. Paguonus Bonmbl M ero BIUSHUE HAa OMOXMMUYECKHE PEAKLUU.
OCHOBHBIE 3aKOHOMEPHOCTH JEHCTBHS HWOHHU3UPYIOIIETO H3IIy4CHUS
pPa3HBIX DHEPrUil M BUIAOB HA MAaKPOMOJIEKYJIbI, KIIETKH, OpPraHU3M.
Panuanuonnsie, xumuueckue u Ouosioruueckue 3h(PexTsl U3yueHus B
JAArHOCTUKE U TEPaIlH.

OCHOBBI J103UMETPUM M 3alIUTHl OT uU3IyuyeHus. KadecTtBo
uznydeHus. O¢ddekTUBHAaS U SKBUBAJCHTHas J03bl. DopMupoBaHUE
JIO3HBIX TOJIEN U IUTAHUPOBAHUE PaAUAMOHHOM Tepanuu. ONTUMHA3aLUS
yCIIOBUM 00y4YeHus. 3aluTa, T03UMETPUs U KOHTPOJIb MIPU 00TyUEHUU.
Mertponoruss U 0€30MaCHOCTh MPU HCIOJIB30BAHUM HOHU3UPYIOIINX
W3Ty4YCHUN

Pasznes 7. OCHOBBI HHTPOCKOIIMHU
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PeHTreHOIMarHOoCTUYECKUE CHUCTEMBI MOJIYYEHUsT H300pa’KEeHUs.
PentrenoBckass ~ ycraHoBKa M (OPMHUpPOBAHUE  M300pAKEHHS.
B3aumogeiictBue kBaHTOB. (OCHOBHBIE  (PU3MYECKHE TIapaMeTphl
(KOHTpacT, HEpPEe3KOCTh M300paKeHUs, ULIyM, [103a). PeHTreHoBCcKue
TpyOku.  CHeKTpbl  PEHTIE€HOBCKOIO  M3iydeHus.  [IpuemMHuUKH
U300paKeHU. Hudposas peHTrenorpadus. CoBpeMeHHbIE
panuoBusnorpapuyeckue  cucrempl.  KinHMuYeckoe  NpUMEHEHHE.
buonoruueckas Oe3onmacHOCTb. PeHTreHoBckass TpPaHCMHUCCHOHHAas
KOMIThIOTEpHAsI TOMOTrpadus.

KT-ckanepsl. Habops! npoekiuii. Mapopmanus, coaepxaniasics B
npoekuusax. Teopema O IEHTPAJIbHOM CEYEHUHU. PeKOHCTpyKuus
METOZIOM JIByMepHOro rmnpeoOpa3zoBanuss @Dypre. MeToa cBepTKH U
oOpatHoro mpoeuupoBanud. IlpakTudeckas peanuzanus METOA.
Kinmnanueckoe IIPUMEHEHUE PEHTI€HOBCKOM KOMIIBIOTEpHOU
ToMorpaduu. Cnenuanu3upoBaHHbIE KT CKAHEPBL. Jo3a
PEHTTEHOBCKOTO 00TyueHus. buonornueckas 6€30MacHOCTb.

[Tozutrponnass smuccuonnas Ttomorpadus (I19T). IlpunHun
pErucTpalyy COBMHAJCHUM AHHUTWIMPYIOUIMX KBaHTOB. KimHuueckue
MIPUIIOKEHUS.

MarnuTtHo-pe3oHancHas Tomorpadus. Xapakrtepuctuku MP
Tomorpada. MeTos oJrydeHus: n300paKeHN.



62 SMP. ®usnueckue OCHOBBI. buomoruueckas 0€30I1aCHOCTb.
[IpoTuBonOKa3zaHus K €€ npoBeAcHUI0. KilmHnyeckoe mMpuMeHEHHE.

Paznen 8. Hudposasi 00padboTka MeIMIUHCKHUX U300paKeHN

63 Marematuueckue Mojenu  u300pakeHwil. MartemaTudeckue
MOJIENI ONTHYECKUX u300paxeHul. DyHKIUs ApKocTU. J[BymepHbIe
nuHelHble cucteMbl. CpencTBa BBOJa M3o0paxeHuit B OBM. Monaenu
oMeX TMpU perucTpauuu u3zodpaxeHnuil. Ilpuknaanele 3amauu
00paboTKH N300paKEeHUI.

64 DneMeHTapHble npeoOpazoBaHusi n3oOpaxeHuil. [losneMeHTHBIE
npeoOpa3zoBanus u3o0Opakenmit. Obmee ommcanue Meroxa. JImHEiHOe
koHTpactupoBanue. Consgpuzauuda. [IpenapupoBaHue HU300pAKEHUN.
[ToporoBast o6pabotka. IIpeoOpazoBanme rHCTOTpamMM, HKBaTU3aALUS.

[Ipumenenue TaOJIMYHOTO MeToaa npu MIO3JIEMEHTHBIX
npeoOpa3zoBaHUsX.
65 Ounbrpanus  uzoOpakeHuit.  dunbTpamus — u300paxKeHUH.

OntumaneHass nuHeWHas QuubTpanus. YpaBHenue Bunepa-Xormda.
MacouyHast ¢unbTpanus H300paKEHUN NpU HAIWYUKM  aJAUTUBHOIO
Oemoro myma. PexyppeHTHas kay3anbHas ¢uibTpanus. [lpumenenue
¢unbrpa BuHepa 18 Hekay3aJdbHOW JBYMEPHON  (UIbTpaIu.
JBymepHoe npeoOpa3zoBanue Dypoe. Luknnueckas cBéprka. Pemienue
ypaBHeHusi  Bunepa-Xonda B IHMKIMYECKOM  HPUOIMKEHHH.
baitecoBckass QuubTtpanusa wuzoOpaxenuil. CymHocTh 0aliecOBCKOU

GuabTpaLKH. MapkoBckas GunbTpanus OJTHOMEPHBIX
MOCJIEIOBATENBLHOCTEN. | palMeHTHBIN METO,.
66 VYnydmenue U300pAKEHUN. [IpumeHnenune KOHTpPAcCTa.

Bunousmenenue rucrorpamm. IlonmaBnenune mymoB. IloguepkuBanue
rpanui.  Menuanasii  ¢uiabTp.  Jloknabie 1Bera.  [lceBmonBeTa.
VYayunienue cneKTpo30HAIBHBIX H300paKeHUIA.

67 BoccranoBnenue wuzoOpakenuit. Mojenn H300paKeHH W WX
JUHEHHBIX HCKaxeHud. DopmupoBaHue wuzoOpaxkeHuil. VckaxkeHus:
pa3MBITHE  BCJEACTBHE  JBMXKeHHUS  (cMa3),  pachOKyCHpOBKA.
AnreOpandyeckue METOABl BOCCTAHOBJIICHUS H300pakeHHil. MeTombl
BOCCTAHOBJICHUSI  M300pKEHM HA  OCHOBE  MPOCTPAHCTBEHHOMU
¢uabTpanuu: UHBEpCHBIN QpuibTp, GuiabTp Bunepa. Teopema LllenHona
- KotenbHuukoBa; @ypbe -CHHTE3, CBEPTKA, 00paTHas MPOEKUUs (METOL
(UIBTPOBAHHBIX OOPATHBIX MPOEKIIH).
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