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HopMmaTuBHO-1IpaBOBbIE OCHOBBI pa3pabOTKU U peanu3aiiy padodeil mporpaMMbl TUCHUTUIHHBL:

1. ®enepanbHBIi TOCYIApCTBEHHBIH 00pa30BaTENbHBIM CTAHAAPT BBICIIETO OOpa3oBaHUS —
cneunanurer no cneuuanbHoctd 31.05.01 JleueOHOe nen0, TBEP>KAEHHBIM MPUKA30M
MunucTtepcTBa HaykH M Bbiciiero oopasosanust Poccuiickoit denepannn ot «12» asrycra 2020
r. No 988 pyk;

2. OOmras xapakTepuCcTHKa 00pa30BaTeIbHON IPOTrPAMMBI;

3. Y4eOnbIi 1aH 00pa30BaTEIHLHON MPOTPAMMEI;

4. YcraB ¥ TOKaJbHBIE AKTHl Y HUBEPCUTETA.

© @enepasibHOE TOCYIapCTBEHHOE AaBTOHOMHOE O00pa3oBaTebHOE YUPEKICHUE BBICIIETO
obpazoBanusi «PoccUiiCKMiI HAIIMOHALHBINA HCCIIEIOBATEIILCKUNA MEIUIIMHCKUN YHUBEPCUTET UMEHHU

H.N. IInporosa» Munucrepcrsa 3apaBooxpanenust Poccutickon @enepanum.



1. O01mue MoJI0:KeHUs
1.1. Iean 1 3a7a4M 0CBOEHHS THCHUILIMHBI

1.1.1. Lens.

[lenbro OCBOCHUS MUCHHUIUIMHBI «DU3MKA, MaTeMaTUKa» SBISETCA IMOJIYyYCHHE OO0yJarOmUMHCS
CHCTEMHBIX TEOPETHUECKUX, HAYUHBIX W MPUKIIAIHBIX 3HAHUN O (PU3NYECKUX CBOMCTBAX W MPOIECCaX,
MPOTEKAONIUX B OWOJOTHYECKUX CHCTEMaxX, a TakKe YMEHHUE TMPHUMEHAITh (QuU3nUecKue,
ouodusznueckrue, GU3MKO-XUMUIECKHE, MATEMATHUYECKNE M WHBIE €CTECTBEHHOHAYYHBIC MOHSATHS M
METO/IbI TIPH PeUIeHNUN MTPOPECCHOHABHBIX 33729

1.1.2. 3agaum, pemaemMsbie B X0/I€ OCBOCHUS TPOTPAMMBbI TUCIUTIIINHBIL:

. q)OpMI/IpOBaHI/IC CUCTCMHBIX TCOPETHYCCKUX, HAYUYHBIX W [MMPUKIAJHBIX 3HAaHUH O
(bHSI/I'—IeCKI/IX SABJICHUAX W 3aKOHOMCPHOCTSX, JIC)KAIHUX B OCHOBE ITPOILIECCOB, IMIPOTECKAOIIHUX
B OpraHu3Me YeJOoBeKa; O MEeXaHH3Max BIHSHUS (U3NUecKuX (PAKTOpPOB Ha OpPraHU3M
YelioBeKa; 0 PU3NUECKHX OCHOBAX (PYHKIIMOHUPOBAHUS MEAUIIMHCKOMN anmnapaTyphl;

® ®dopmupoBaHHWE YMEHHH W HAaBBIKOB IOJIb30BaHUs (DHU3UYECKUM O0OPYIOBaHHEM:
J'Ia60paTOpHI:IM, AUArHOCTUYCCKUM, TCPANNCBTUYCCKUM, XHPYPruU4eCKMM, a TaKXe
O60py210BaHI/IeM IJIA IoAACPKaHUA JKHUSHCACATCIIBHOCTH, 3HAHHUC IIPaBHUJI TEXHUKHU
0€30MMacHOCTH P paboTe C METUIIMHCKOM armnaparypou;

. PasButne HpO(i)eCCI/IOHa.]'IBHO BAXXHBIX Ka4C€CTB JIMYHOCTH, 3HAYUMBIX [JIA pCan3aliun
(hopMHpYyEMbIX KOMIETEHIIUH.

. q)OpMI/IPOBaHI/Ie onbITa HWCIOJIB30BAaHUS 3HAHUM O MaTeMaTHUYECKUX MCTOJAAaX PpCIICHUA
HUHTCIUICKTYAJIIBHBIX, HAYYHO-IIPAKTHYCCKUX, KIMHUYCCKHUX U CTATUCTUUCCKHUX 3aJad U HUX

MNPUMEHCHUA B MECANIIUHE,

1.2. MecTo AcOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Huctunnuna «Pusnka, MaTeMaTHKa» u3ydaeTcs B 1 ceMmecTpe (aX) M OTHOCUTCA K 00s3aTeIbHOM
vacty 010ka b.1 guciiumiauael. SIBisiercst 00s13aTeNBLHON JUCIIATIINHOM.

OO6m1ast TpyA0€MKOCTh TUCIHMIUIUHBI cocTaBisieT 3.0 3.¢.

JlJis yCcTIemHOro OCBOEHMS JUCIUIUIMHBI HacTOsIIeH oOydaromuecs AOMKHBI OCBOUTh, B paMKax
00pa30BaTeNbHBIX CTAaHJAPTOB IOJIHOTO CPEIHEro 0O0pa30BaHMUs, CIEAYIOUINE AUCHUIIINHBL DU3HKa;
['eometpust; Anredpa; buonorus.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKOH JEeSTeIbHOCTH, MPUOOPETEHHbIE TP OCBOCHUHU HACTOSIIEN
JUCLUUIUIMHBI, HEOOXOIHWMBl JUIsl YCHEHIHOTO OCBOCHUSA JUCHMIUIMH: AHAaTOMHUSI YEJIOBEKa;
['ucronorus, smOpuonorus, nutonorus; Hopmansnas ¢usnonorus; [larodusnonorus, KIMHAYECKas
natousuonorusi; I['mruena; Hesposorus, HeHpoxupyprus © MEJULUHMHCKAs TE€HETHUKA;
OunokpuHosorus; JlydeBas nuarHoctuka; JlepmaroBeHeposorus; TpaBMaTOJIOTHs U OpPTONEIMS;
Anectezuonorusi. MurtencuBHas Tepanus; HmmyHnonorus; Cromartonorusi; MeaunuHckas
peabunuranus; Odranbmonorus; Knunudeckas ¢apmakonorusi; AKyIIEpCTBO W THHEKOJOTHS;

Hetckas xupyprus; Yponorus; Otopunonapunronorus; ®akynabrerckas xupyprus; O01mas Xxupyprus;



lNocnuransHas xupyprus; I'ocniuranbhas tepanusi; @akynpTeTcKas Tepanus; AMOyJIaTopHas Teparnus;
®dapmakonorus; Onuaemuonorus; OCHOBBI CEpACYHO-COCYIUCTONH XUpypruu; Tomorpaduueckas
aHATOMMS U OTIEpaTUBHASI XUPYPIHUS.

3HaHUs, YMEHUS U OMBIT MPAKTUUECKOH JeATeNbHOCTH, TPUOOPETEHHBIE IIPH OCBOCHUN HACTOSIIECH
JTUCHMIUTUHBI, HEOOXOAMMBI ISl YCHEIIHOTO MPOXOXKICHHUS MpakTUK: [IpakTuka XHpypruueckoro
npoduisi;  OCHOBBI NPaKTUYECKUX  HABBIKOB  JauarHoctudeckoro mpoduins; Ilpaktuka
QuarHoctudeckoro npo¢wist; IlpakTuka mo HEOTIONKHBIM MEAULMHCKUM MaHUMy sinuaM; [Ipaktuka
oOmieBpauebHOro mnpodmisa; IlpakTuka axkymepcko-ruHeKonorudeckoro mnpoduis; Ilpakrtuka

TEPaneBTHUECKOTO MPOPUIIS.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 1

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Kox n HaumenoBanue Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN




OIIK-11 Cnoco0eH moAroTaBjuBaTh U NPUMEHSATh HAYYHYI0, HAYYHO-TIPOU3BO/ICTBEHHYIO,

NPOEKTHYI0, OPraHU3ALMOHHO-YIIPABJEHYECKYI0 H HOPMATHBHYI0 JOKYMEHTAIUIO B CHCTeMe

31paBOOXPaHEHHS

OIIK-11.M1O1 I'otoBUT
Hay4YHYIO, HAyYHO-
MIPOU3BOACTBEHHYIO,
MIPOCKTHYIO,
OpraHU3aIMOHHO-
YIPaBJICHUYECCKYIO U
HOPMATHBHYIO
JIOKyMEHTAITUIO B
COOTBETCTBUH C
HaIpaBJeHUEM
npodecCuoHATbHON
JeITEIIbHOCTH U
JICUCTBYIOIIUMH
TpeOOBAHUAMU K UX

0hOPMIICHHUIO

3HaTh: AHanUTHYECKHE, TpapHUECKUe, CTATUCTHYECKUE METOIbI
00pabOTKU KCTIEPUMEHTAIBHBIX W/UIH KITMHHYECKUX JaHHBIX.
OCHOBHBIE XapaKTEPUCTUKHA MEAUIIMHCKUX U3JIEINN, UCTIOIb3yEMbIE

B HOPMATHUBHBIX JIOKYMEHTaX MPaBUJI TEXHUKU 0€30MacCHOCTH.

YmMmets: [IpoBoauts aHanu3 1 06pabOTKy HKCIEPUMEHTAIBHBIX H/UITH
KIIMHUYECKUX JaHHBIX aHAIUTUYECKH, rpaUIecKu U METOIaMHU
MaTeMaTH4ECKON CTaTUCTUKU. Onpeens Th OCHOBHbIE
XapaKTEPUCTUKU MEIULIUHCKUX U3AEINHN, UCTIONb3YEMBbIE [

pa3pa60T1<H IpaBUJI TCXHUKHA 0C30I1aCHOCTH.

Baaners npakTHyecKuM ONbITOM (TPYAOBBIMH AeHCTBUAMU):
AHanu3upoBaTh U 00pabaThIBaTh MOJYyUYEHHBIEC YKCIIEPUMEHTAIbHbIC U
/AN KIIMHAYECKHUE JTAHHBIC aHAIUTHYECKH, IPadUISCKU U METOIaMH
MaTeMaTHYECKOW CTaTUCTUKH. [[pUMEHATh MEAUITMHCKHUE U3/ICIINS B
COOTBETCTBHUU C TPEOOBAHUSAMHM IMPABHII TEXHUKHU O€301TaCHOCTH U

,Z[eI‘/'ICTBy}OH_[I/IMI/I HOPMAaTUBHBIMH JOKYMCHTAMHU.

YK-1 Cnoco0eH ocymecTBJIATh KPUTHYECKUI aHAJIN3 NPO0JIeMHBIX CUTYallil HA OCHOBE

CHCTEMHOIO0 MOAX0/1a, BLIPA0ATHIBATH CTPATETHIO A€l CTBUI

VYK-1.111 Ananusupyer
MPOOJIEMHYIO CUTYAITHIO KaK
CUCTEMY, BBISIBIISIS €€
COCTABJISIFOLIUE U CBSI3U

MCXKIYy HUMHU

3HATh: OCHOBHBIC 3aKOHBI (PU3UKU, PU3UUECKUE SIBICHUS U
3aKOHOMEPHOCTH, JISKAIIHE B OCHOBE ITPOLIECCOB, IPOTEKAIOIINX B
OpraHu3Me YeJIOBEeKa; MEXaHU3MBbI BIUSHUS (pu3nueckux pakTopoB
Ha OpraHu3M YeJIOBeKa; MpaBuia TEXHUKH 0e30M1aCHOCTH U OCHOBHBIE

IIPUHIUIIBI pa6OTLI C MCAUIIMHCKUMU U3CIUAMU.

YMern: (I)OpMy.]'II/IPOBaTB JAUAarHoCTHYCCKOC 3aKIIOUYCHUC B TOM YHUCJIC
Ha OCHOBC 3HaHHUS OCHOBHBIX 3aKOHOB (1)I/I3I/IKI/I, (I)I/I3I/I‘-ICCKI/IX SIBIICHUI
n 3aKOHOMepHOCTeﬁ, JICKAIIUX B OCHOBE IIPOLECCOB, IIPOTCKAOIIUX B
OpraHnu3Me YCJIOBCKA; COCTAaBUTH IIJIaH TPOBCACHUA DKCIICPUMCHTA
WJIH BO3JICHCTBUS C UCIOJIb30BAHUEM Tpe6yeMLIX MCIUIMHCKHUX

U3JeIui.

Baaaerh NpakTH4YeCKHUM ONBITOM (TPYAOBBIMM eHCTBUSIMH):
METOJMKAMH U3MEPEHUS 3HaUCHUN (DU3NIECKUX BETUYMH, METOaMHU
aHaJIM3a U CTATUCTUICCKON 00pabOTKH SKCIIEPUMEHTAIBHBIX U/UITH

KIIMHUYCCKHNX NJAaHHBIX.







2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yqaromuxcst / Buabl yueOnsbix 3anatuii / | Becero | Pacnpenenienmne yacos
DopMbI IPOMEKYTOYHOM aTTECTALIUH 4acoB 1o cemMecTpam
1
YueOHble 3aHATHS
KonTakTHasi padoTa 00y4yawimmxcs ¢ npenoaaBaresjiemM B 55 55
cemectpe (KP), B T.4.:
Jlexmonnoe 3ausitue (JI13) 10 10
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 39 39
KonTponsnas padora (KP) 3 3
Komnokeuym (K) 3 3
CamocrosiTesibHas padora o0y4yaromuxcs B cemectpe (CPO), 38 38
B T.4.:
[TonroToBka K yueOHBIM ay TUTOPHBIM 3aHATUSIM 38 38
IIpome:xyrounas arrecranus (KPIIA), B T.4.: 3 3
3auer (3) 3 3
B yacax: OT/l = 96 96
OG611ast TPYIOEMKOCTh KP+CPO+KPITA+CPITIA
aucuumael (OT/I) B 3aueTHbIX equnannax: OTJ (B | 3.00 3.00
yacax)/32




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

1 cemecTp
Ne Mudgp HaumenoBaHnue pasaena Coaepixanue pasaesia M TeMbl B
/1 |KoMIeTeH MU (Mony.Jist), TeMbl AUAAKTHYECKHUX eIMHULAX
AUCHUILINHBI
Pa3nea 1. Boiciiasi MaTeMaTHKa. JJ1eMEHTbl MATEMAaTHYEeCKOM CTATHCTHKH
1 |[VK-1.UA1, |Tema 1. Beicuas BekropHsle U CKaIIsIpHbIE BEJIMYUHBL. MHOKECTBO
OIIK-11.M1 |maremaTuka palrOHAIBHBIX YUCell. MHOXECTBO

BEILIECTBEHHBIX 4YKCell. JIeMCTBUA ¢ OHOWICHAMU
u MHOorowieHamu. [Iponopunu. OyHKIuH.
I'padux GpyHkumu. DnemMeHTapHbie QyHKIHUH.
Knaccudukarus sneMeHTapHbIX (QyHKIHA.
[okazarensHas pynkus. Jlorapudmuyeckas
¢yskuus. Onpenenenue Nporu3BOAHON (PyHKITUH.
[TpouzBoaHbIe TAOTHYHBIX ()YHKITHIA.
Huddepennnan pynxmuu. [lonstie rpaguenta
(GYHKIMY B METUIIMHCKOHN (pH3HKe.
[TepBooOpasnas pyukuus. HeonpeneneHHbIN
MHTETrpal U ero cBoiicra. Tabmuma
HEOIpeIIEHHBIX HHTETpajioB. OnpeneneHHbIN
unTerpai. @opmyna Hetotona Jleitbnuna.
Onpenenenue qudhepeHnnaIbHOro ypaBHSHUS.
Pemenune nudpepeHmanbHbIX ypaBHEHUHA
nepBoro nopsiaka. [lpumenenue

Qg depeHInanbHbIX YPAaBHEHUH B MEUIIMHCKOM

¢busuke.




VK-1.U/],
OIK-11.1/11

Tema 2. Maremarnueckast ['enepanbHast COBOKYMMHOCTH U BbIOOpKA. OOBEM
CTaTHCTHKA BBIOOPKH, CITy4allHOCTb, PETIPE3EHTATUBHOCTb.
CratucTtrueckoe pacnpeeneHue (BapuauuoHHbIN
psn). Buael craTucTuueckux pacupeneneHui.
XapakTepuCTUKU MOJI0KEHUs (MoJa, MeIuaHa,
BBIOOpOYHAs cpeHsisl) U paccesHus (BbIOOpoUHas
JTUCTIEPCHST U BEBIDOPOUYHOE CpeiHEe
KBaJipaTHuecKoe OTKJIoHeHue). OueHka
MapaMeTpoB reHepaIbHOW COBOKYITHOCTH IO
XapaKTepUCTHKaM €€ BBIOOPKH (ToueuHast U
uHTEepBasibHAas). JloBepuTenbHbBIN HHTEPBA, U
JIOBEpUTENIbHAS BEPOSITHOCTh, YPOBEHb
3HaYuMOCTU. CTaTUCTUYECKUE TUIIOTE3bI.
MeTo/1bI TPOBEPKU CTATUCTUUYECKUX TUIOTES: t-
kputepuii Ctpronenta, F — kpurepuit Gumepa,
Kputepuii ManHa — YUTHH JUJ1s1 OLICHKH

JIOCTOBEPHOCTH PA3THUUA BHIOOPOK

Paznen 2. Mexanuka. buomexanuka. Axkycruka. TepmoanHamuka. JJIeKTPOAUHAMHUKA.

DJIeKTPHUYecKHe NMPOLEecChl B KIETKAX U TKAHAX

VK-1.1/11,
OIIK-11.1]11

Tema 1. Mexanmuka. bromexannka. OcHOBEI cTaTUKH. PaBHOBecHe
Bbuomexanunka TBEPJIOTO Tela. Y CIIOBHE, HEOOXOUMOE JIJIst
TOKOSI IIEHTpa Macc Telia. PaBHOBecHe TBEpI0TO
Teja, yCTaHOBJIECHHOTO Ha orope. [limedo cuisbl,
MOMEHT CHJIbl. PaBHOBECHE TBEpAOTO TEna,
HMMEIOIIIETO OCh BPAIIEHUS — TIPABUIIO MOMEHTOB.
Poruar. YcnoBue paBHOBecus pbryara. Peiuaru
TEPBOTO, BTOPOTO U TPEThero poja. [Tpumepsl
pBhIYaroB B OpraHu3Me uejoBeka. MexaHu4ecKre
cBoiicTBa TBepabIX Ten. [edopmarus. CriocoOs
nedhopmupoBanus Tenl. KoaudyecTBeHHBIC
XapaKTEPUCTUKHU AehOpMAIH B €€ BUIbl. 3aKOH
I'yka. luarpamma pactspbkenus. [Ipenen
ynpyrocta. [Ipeaen npounoctu. Bubt
nedopMaIuu KOMITIO3UTHBIX MaTePHUAJIOB.
[TpuMeps! pa3HBIX BUIOB AeopManuu B
opranusmMe yenaoBeka. OcoOCHHOCTH
MEXaHUYECKUX CBONCTB HEKOTOPHIX
OMOJIOTUYECKUX TKaHEH. AHH3O0TPOIH,

BA3KOYIIPYTI'OCTb, IMOJI3YyUCCTb, pCJIaKCalluA




HanpspKeHus. MeXaHu4ecKue MOJIeIn
Oumoyiornyeckux Tkanei. Monenu MakcBena,
KenbBuna-®oiir(x)ra, 3unepa. Buyrpenuee
TpeHUE (BA3KOCThH) )KUJKOCTU. Y paBHEHUE
HproTroHa, HBIOTOHOBCKHE U HEHBIOTOHOBCKHUE
JKUAJKOCTH. JIMHaMHU4YecKas U KUHEMaTU4YecKas
BSI3KOCTb. MeTO/BI OIPEEICHUS BA3KOCTU
xuakoctu (meton Crokca, metog OcBaibiaa).
CrauuoHapHbIi MOTOK, JJAMUHAPHOE U
TypOyJIEHTHOE TeueHus KUIKOCTH. Dopmyria
Ilyazeina. Yucno Peitnonbaca. I'uapasnudeckoe
conporusieHue. PU3NYECKre OCHOBBI
reMOJMHaMUKH. Peonornueckue cBOMCTBa KPOBH.
YpaBHEHHE HEPAZPBIBHOCTU CTPYH.
Pacnpenenenue naBiieHuss B KpDOBEHOCHBIX
cocyaax pasHoro auamerpa. Posb mapameTpoB
BSI3KOCTH, TUAPABINYECKOTO CONPOTUBIIEHUS U
BUJIOB TEYEHUS KUJIKOCTU B MEAULIMHE.
IlynbcoBast BoHA U €€ CKOPOCTb. Y IapHBI
00BEM KpoBHU. MeXaHUYEeCKUE CBOWCTBA
KPOBEHOCHBIX COCYy10B. YpaBHeHue Jlame.

Mognens kpoBooOpaienust Ppanka.

VK-1.1/11,
OIIK-11.1]11

Tema 2. AkycTuka

Mexannyeckue BOJHBL. 3ByK. Puznueckue
XapaKTePUCTHKU 3ByKa. AKyCTUYECKUI
nMmrieane cpeapl. @opmyna Pames. Dpdexr
Jormnepa. XapakTepUCTHKHU CITyXOBOTO
omrymeHus. Gusnueckre OCHOBHI 3BYKOBBIX
METOJIOB HCCIICZIOBAHUS B MEAUIIMHE:
ayCKyJbTallusl, nepkyccus, GoHokapauorpadus.
Ouznonornyeckas akycTuka. AyauoMeTpus Kak
METO/]T UCCIIEJIOBAHUS OCTPOTHI CITyXa.
Ou3nyecKrue OCHOBBI CITYXOMPOTE3UPOBAHHUS.
VYnabTpa3zByk. ICTOUHUKH U IPUEMHUKH
yabTpa3Byka. CBOMCTBA yJIbTPAa3BYKOBOM BOJIHBI,
0COOCHHOCTH pacIpOCTPaHEHUs yIbTPa3BYyKa.
JleiicTBre ynbTpa3ByKa Ha BEIIECTBO U Ha
OHMOJIOrMYecKHe TKaHU. Y IbTPa3ByKOBBIE METO/IbI
B MEAMIIMHCKON AUATHOCTUKE U (PU3HOTEPAIIUH.

Nudpas3Byk u ero posb B MEIUIMHE.




YK-1.111, Tema 3. TepmoguHamuka OcHoBbI TepMoauHaMuKH. [lepBoe Havano

OIIK-11.1 11 TepMOJMHAMUKH. BTOpoe Havano
TEPMOAMHAMHUKHU. DHTPOMHSL. DIEMEHTBI
TEPMOAMHAMHUKHU OTKPBITHIX CUCTEM.

VK-1.1MJ1, |Tema4. Dnexrpoaunamuka |JlelicTBHE OCTOSIHHOIO U IIEPEMEHHOI0 TOKA Ha

OIIK-11.111 6uosiornueckue TkaHu. [loporoseie 3HaUeHUS

ToKa. [[pyuMeHeHne noCTOSTHHOTO TOKa B
¢usnorepanuu. [IpuMeHeHue nepeMeHHOro TOKa
B MEJIUIIMHE: BO3JAEUCTBUE TOKAMHU HU3KON

YaCTOTHI, BO3JACHCTBHE TOKAMHU BHICOKOM YaCTOTHI.




VK-1.1]11,
OIK-11.1/11

Tema 5. Dnexkrpuueckue
IMPpONLECChI B KJICTKAX U

TKaHAX

[TaccuBHBIE ATIEKTPUUECKHE CBOMCTBA TKAHEH
Teja 4YeslioBeKa. Y IeJbHas 3JIeKTPOIIPOBOJHOCTh
U AMBJIEKTpUYECKas IPOHUIIAEMOCTh
Ouonornueckux TkaHei. mnenanc TkaHei.
CBs13b 2JIEKTPUUECKUX XapAaKTEPUCTUK TKaHEH 1
OpraHoB C UX (PU3HOIOTHUECKUM U
(yHKIMOHATBHBIM cocTOsiHuEM. Peorpadus
(uMneaHcoMeTpusi). DKBUBAJICHTHAS
JJEKTpUYECKasi cxeMa OMOJIOTMYECKUX TKaHEH.
DNEeKTPOMarHuTHOE MoJjie. DIeKTPOMarHUTHbIE
BOJIHBI. BO37€licTBUE DNEKTPUUIECKOTO,
MarHMTHOT'O ¥ 3JIEKTPOMAarHUTHOTO MOJIS Ha
Ouonoruueckue TkaHu. buonornyeckue
MeMOpaHbl U UX (PU3NUYECKHE CBONCTBA.
N30uparenpHas NpoHUIIAEMOCTh MeEMOpaH.
Oco0eHHOCTH TaCCUBHOTO TPAHCIIOPTA BELIECTB
yepe3 Ouonornyeckue memOpansl. OcMoc B
OuoI0rMYeckux MemopaHax. AKTUBHBII
TpaHcnopT. OYHKIIMOHUPOBAHNE MOHHBIX
HacocoB. buonoreHuansl. PABHOBECHBIN
(TOHHAHOBCKHIT) MEMOpaHHBIH MOTEHIIHAT.
VYcnoBus oO6pazoBaHus Ha MeMOpaHe
CTallMOHApHOI0 NoTeHuuana (Monens [ onpamana-
XomxkkuHa-Kama). [Toreniman necTus.
OcobeHHOCTH pacpOCTpaHEHUs TTOTEHITHATA
NEHCTBUS BI0OJIb HEPBHBIX M MBIIIEYHBIX
BOJIOKOH. VIcKyccTBEHHbIE MEMODPAHBI.
MemOpaHHbIE TEXHOIOTHH B METUIIIHE.
AKTHUBHBIE 3JIEKTPUYECKHE CBOWCTBA TKAHEH.
duznyecKkre OCHOBBI AIEKTPOKapAUOrpapuu u
anexTposnnedanorpadguu. OCHOBHBIC
M0JIOXKEHUS Teopuu DiHTX0BeHa. Cep/ie Kak
SKBUBAJICHTHBIN AJIEKTPUUECKUI TEHEPATOP.
['enes anexTpokapAHOrpaMM B TPEX CTaHIAPTHBIX
orBesieHUsX. [IoHATHE O OUMONSPHBIX U

YHUIIOJIAPHBIX OTBCACHUAX.




3.2. IlepeyeHp pa3aejioB, TeM [JTUCHUIUIMHBI JJIS CAMOCTOAATEJbHOI0 M3y4YeHUS
00y4arIUMuCs
Ne Hudp HaumeHoBaHue TeMbI Conep:kanue TemMbl
/11 |KOMIIeTeH MU
Pa3nea 1. Boiciiasi MaTeMaTHKa. JJ1eMeHThl MATEMaTHYeCKOH CTATUCTHKH
1 |YK-1.UA1, |Tema 1. Bekropnas anrebpa [31eMEHTHI BEKTOPHOU alreOphl: OCHOBHBIE
OIIK-11.MA1 |u BeKTOpHBII aHATIU3. IIOHATUSA, ONpe/eeHUs. JINHEeWHbIE Onepalny
Cnosxxenue BekTopoB. Buabl  |Haa BekTopamu. JInHelHast 3aBUCUMOCTD U
byHKIMi HE3aBUCUMOCTh BEKTOpOB. KoopauHaTHOE
IPEJICTaBICHUE BEKTOPOB. Y MHOKEHUE
BEKTOPOB.
2 |VK-1.UJA1, |Tema 2. OcHOBBI TEOPUH OcHoBbl TeOpUM BeposiTHOcTel. CitydaiiHoe
OIIK-11.M1 [BepostHOCTEH coObITHE. BEpoATHOCTH CITy4aitHOTO COOBITHSL.
Pacripenenenue TuCKpETHBIX U HENPEPBIBHBIX
CIIy4aiHbIX BEJIMYMH, UX XapaKTEPUCTUKU:
MaTEMaTHYECKOE 0XKHMIaHUE, TUCIIEPCUSL, CPEIHEE
KBaJlpaTUUHOE OTKJIOHEeHUE. DyHKIuA
pacnpezenenus. IIOTHOCTE BEPOATHOCTH.
3aKOHBI pacHpe/IeeHNs HEIIPEPBIBHBIX
CIIy4aiHbIX BEJIUYHH.
Pasnea 2. Mexannka. buomexannka. Akycruka. TepmoauHamuka. JJ1eKTpOoAUHAMHUKA.
iIeKTpUYecKHe MPOLEecChl B KJIETKAX U TKAHAX
1 [VK-1.UA1, |Tema l. Mexanuuyeckue Mexanuueckue KojIe0aHusI U BOIHBL. Brasl
OIIK-11.MJQ1 |komeOGaHMs ¥ BOJTHBI KoJieOaHMil: CBOOOIHBIC, BBIHYKICHHBIC,
aBTokosiebanus. Pesonanc. Illkana
MEXaHMYECKUX BOJIH: HH(PPa3BYK, 3BYK,
yJIbTpPa3ByK. Y paBHEHUE IUIOCKOI BOJIHBI.
OcHOBHBIE XapaKTEPUCTUKH MEXaHUUECKON
BOJIHBI.
2 |VK-1L.UA1, |Tema 2. 3Onexrpuueckuii Tok. ([ImoTHOCTS M cuna Toka. IlocTosiHHBIN
OIIK-11.M1 (IIoCTOAHHBII U IEPEMEHHBIN [3TEKTPUUECKUN TOK. DJIEKTPOIBHKYILAS CUIIA
TOK, UMITYJIbCHBIE TOKH UCTOYHUKOB TOKa. I[lepemennslii Tok. IlomHoe
COIPOTHBIICHUE B LIENH IEPEMEHHOIO TOKA.
Pe3onanc HanpsKeHUN.
3 |VK-1.UAl, |Tema 3. Dnekrpuueckoe DJeKTprYecKoe mosie. XapakTepuCcTUKU
OIIK-11.U1 |mone. I[TpoBogHUKH 1 3JIEKTPUYECKOTO MOJIA-HANPSHKEHHOCTD U
JOUBIIEKTPUKA




noreHnuai. PaboTa cuit aleKTpruuecKoro moJsl.
Pasnocts norenuuanos. Hanpskenue.

3KBI/IHOTCHL[I/IEUII:HBI€ IMOBCPXHOCTH.

VK-1.1J11, |Tema 4. MarautHoe moie. MaruutHoe nosie. UHIyKIus MarHuTHOTO TOJISI.

OIIK-11.1M1 |MarauTHble CBONCTBA 3akoH Amrepa. JlelicTBue MarHUTHOTO TOJISI Ha
BEILIECTB. JBYOKYIIMICS AeKTpuueckuid 3apsa. Cuia
DJIeKTpOMarHuTHast Jlopenua. MaruutHbie CBOMCTBA BEIIECTBA.
WHIYKITAS

VK-1.UA1, |Tema 5. 2nekrpoMaruutHbeie |CBOOOMHBIE 3JIEKTPOMArHUTHBIE KOJICOAHHUS.

OIIK-11.MA1 [roneGanus 3aKkpeIThIN KOJeOaTenbHbIi KOHTYp. [lepuon

COOCTBEHHBIX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

PeanbHblil KOn€0aTENBHBIN KOHTYP.




4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne (Bugbl ITepnon o0y4yenus Konn4yecrBo |Buabi DopMbl KOHTPOJIA

n |y4eOHBIX (cemectp) IlopsinkoBbie |4acoB KOHTPOJIA yCIeBaeMOCTH U

/m [3aHATHH / |HOMEpa U HAUMEHOBAHHE |[KOHTAKTHOH |yCIIeBAEMOCTH [IIPOMEKYTOYHOMH
¢popma pazaesioB. IlopsiakoBbie |padoThI arrecTanuu
MMPOMEIK. HOMEpa H HAMMECHOBaHUE KII|OII|OK|JPIK [TO
aTTrecTanMu |TeM pasaeyaosn. Tembl

Y4eOHBIX 3aHATHH.
1 2 3 4 5 6|7 |8|9]|10)11
1 cemecTp

Pa3pea 1. Bricirag MatemMaTika. DJIeMEHTHI MAaTEMAaTHUECKON CTATUCTUKHU

Tema 1. Briciras maTreMaTtuka

1

JII3

OTnenbHbIe TIaBbl

MaTeMaTuku 1

JIII3

OTaenpHbIE TIaBhI
MAaTEMATHKH 2. DIEMEHTEI
MAaTEMATHYECKOTO

anannsa 1

JIII3

DJIEMEHTBI
MaTEMaTHYECKOT'O

aHaiauza 2

Tema 2. MaTtemaTrnyeckasi CTATUCTHKA

1

JII3

Maremaruueckas

craTuctuka 1

JIII3

Maremarnueckas

CTaTUCTHKA 2

KP

Texymuit pyOeKHBINA
(MOITy TbHBIN) KOHTPOJIb
no Pazneny 1:

KonTponbhas pabota

Pa3nen 2. Mexanuka. buomexannka. Akyctuka. TepMoanHaMuka. DIEKTPOIUHAMUKA.

SHGKTpI/I‘IeCKI/Ie IMPOLCCChI B KIICTKAX U TKAHAX

Tema 1. Mexauuka. buomexanuka

1

J3

buomexannka. OCHOBBI

cratuku. Cuiel. Prluaru




2 JII3 Mexanuveckue CBONCTBa 3
TBEPJbIX TEI
3 JI3 MexaHnueckue CBOMCTBa 2
OMOIOTHYeCKUX TKaHEH
4 JIT3 TedyeHue u BIA3KOCTh 3
JKUJIKOCTEH.
IToBepxHOCTHOE
HaTsDKEHUE
5 J3 Pusnyeckue BOIPOCH 2
TeMOIMHAMUKHU
Tema 2. AkycTuka
1 JIII3 3BYK. AKyCTHUYECKHUE 3
METO/Ibl B MEJUIIIHE
2 JIT13 duznyeckre OCHOBBI 3
MIPUMEHEHUS YIbTPa3ByKa
B MEJIUILIUHE
Tema 3. TepmoanHamMuka
1 J3 OCHOBBI TEPMOAMHAMUKH 2
Tema 4. DnekTpoauHaAMUKa
1 JII13 DNEeKTPUYECKUN TOK: 3
nelicTBUE Ha
Ouonornueckue TKaHu
Tema 5. DnekTpuueckre Npouecchl B KJIETKaX U TKAHAX
1 JIII3 [TaccuBHbIE 3
ANEKTPUYECKHE CBOMCTBA
OMOJOTUYECKHUX TKAHEH
2 JIII3 DNEKTPUUECKOE, 3
MarHuTHOE U
AIEKTPOMATHUTHOE TIOJISL:
JEUCTBUE HA
OMOJOTUYECKHE TKAaHU
3 JI3 MeMOpaHbI. 2
HckyccTBeHHBIE

MeMOpaHBI.




buonornueckue

MeMOpaHBI.
buonorenuumansl

4 JII13 duznyecKre OCHOBBI 3 T 1 I]1]1
AIIeKTpoKapanorpaduu

5 K Texymuii pyOeKHbIi 3 P 1 1

(MOZYJIBbHBIN) KOHTPOJIb
no Pazneny 2:
KOJUDIOKBUYM

Texymuii KOHTPOJb YCHEBAEMOCTH OOYyYaIOLIErocs B CEMECTpe OCyULIecTBIsAeTcs B (opmax,
IPEIYCMOTPEHHBIX TEMAaTHYECKUM IIJIAHOM HACTOsAIIeH pabodei mporpaMMbl TUCIUIUIMHEL.
@DopMbI IPOBEICHUS KOHTPOJIS YCIIEBAEMOCTH M ITPOMEKYTOUHOM aTTecTaliii 00y4yaromuxcst /BUIbI

paboThl 00ydaroIUXCs

Ne ni/m @®opMbI IPOBEJACHUS TEKYILIEr0 KOHTPOJIS Buabi paéotsl
yCIeBaeMOCTH U NIPOMEKYTOYHOM aTTecTaunu o0yuarwmuxcs (BPO)
odyuawmuxcs (PTKY)

1 KonTtpouns npucyrctus (KII) [IpucyrcTBue

2 Omnpoc nucsmennsiit (OIT) Brinmonxnenue 3a1anus B

MUCBEMEHHOU hopme

3 Onpoc komObuanpoBanubii (OK) Brimonnenue 3ananuii B

YCTHOU U MUCbMEHHOM

dhopme

4 [IpoBepka nabopatopnoii padotsr (JIP) Boinonnenue (3amuTra)

nabopaToOpHON PabOTHI

5 [IpoBepka koucmnekra (K) [ToaroroBka KOHCIIEKTa

6 TectupoBanue B 351eKTpoHHOH hopme (TI) BrimonHenue TectoBoro

3a7laHus B DJICKTPOHHOM

dhopme

4.2. ®opMmbl NIPOBeICHUS NPOMEKYTOYHOM ATTECTALMHI
1 cemectp
1) ®opma npomMeKyTOUHON aTTecTaluy - 3a4eT

2) ®opma OopraHu3alnuy IpoMexyTouHol arrectanuu -Kontpons npucyrcrBus, Onpoc yCcTHbIN



5. CTpyKkTypa peTHHIa 110 AN CHMILIMHE

5.1. Kpurtepuu, mnokaszareJu IPOBEACHUS TeKYHIero KOHTPOJS YCIHeBaeMOCTH C
HCII0JIb30BAHMEM 0A/VIbHO-PEHTHHIOBOM CHCTEMBbI.

PeliTUHr 1O JUCHMIUIMHE PaCCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycrneBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 10 BceM (popmaM KOHTpoJist AuddepeHIIMPOBaHHBINA, BBICTaBISIOTCS
OIICHKHU MO IIKaye: "HeyqoBIEeTBOpUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJHMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCS PEUTHHIOBBIE Oalibl,

COOTBETCTBYIOIIHE cUcTeMe TU(PPEepeHITUPOBAHHOTO KOHTPOJISL.

1 cemectp
DOpPMBI TeKYIIero Maxke. CooTBeTCTBHE OLICHOK
. Kou-Bo Sk
Buapl 3aHATHI | KOHTPOJIA YCIIeBA€MOCTH .| KOJI-BO | peiiTUHroBLIM Gaj1aM
KOHTpoO.J1eii
/BUABI padOTHI 0aJ1J1I0B TK|BTK|O11.|Xop.|VioB.
Omnpoc nucsmensbiin |OI1 8 80 B| T |[10]| 7 4
[IpoBepka
JlaGoparopHo- nabopaTopHOH JIP 7 70 B| T 10 | 7 4
npaktudeckoe  |JII13 paboThI
3aHATHC IIpoBepka koHcrekTa | K 6 60 B| T |10 ]| 7 4
TectupoBanue B
. §iC) 9 90 B| T |10 ]| 7 4
3JIEKTPOHHOHU opme
KontposnbHas .
KP | Onpoc nucsmennsiii |OI1 1 350 | B| P (350|234 117
paborta
Ompoc
Komnoksuym K . |OK 1 350 [B| P [350(234| 117
KOMOMHHMPOBaHHBIN
CyMMa 6aioB 3a ceMecTp 1000

5.2. Kpurepuu, mokasaTteJqu M NOPSAOK NPOMEKYTOYHOH aTTecTallMM OOy4YAIOLIHXCH C
HCIO0JIb30BaHHEeM 0a/UIbHO-pPedTHHIOBOM cucTrembl. Ilopsinok mepeBoga peTHHIOBOH OLEHKH
o0y4aromerocss B TpaIHIHOHHYI0 CHCTEMY OLEHOK

ITopsinoxk MpoMe:KyTOYHOH aTTecTAaMU 00ydaromerocss Mo JMCHMILIMHE (Moay./a10) B ¢opme
3a4yéra

[To wToram pacuera peWTHHTAa MO JAUCHHUIUIMHE B | cemecTpe, OOy4arOMIMHCS MOXKET OBITh

aTTECTOBAH M0 AUCLUILINHE 0€3 MOCEIEHHs TPOLEyphl 3a4€Ta, IPU YCIOBUHU:

Onenka PeiiTHHTOBBII 0211

3auTeHo 600




6. ®oHA OLIECHOYHBIX CPEACTB M0 JUCHHUILINHE (MOIYJII0) AJIsl IPOBeeHNs TeKyIero KOHTPOJIs U

NMPOMEKYTOYHOM aTTeCTAllUN

1 cemecTp

IlepeyeHb BONPOCOB ISl MOATOTOBKHU K NMPOMEKYTOYHOM aTrTecTanuu B gopme 3a4éTa

. Fundamentals of Probability Theory. Random event. Probability of a Random event.

Distribution of Discrete and Continuous Random variables, their characteristics: Mathematical

Expectation, Variance, Standard Deviation.

2. Distribution Function. Probability Density. Distribution Laws of Continuous Random Variables.

. General Population and Sample. Sample size, randomness, representativeness. Types of

statistical distributions. Characteristics of position (Mode, Median, Sample Mean) and

Dispersion (Sample Variance and Sample Standard Deviation).

. Estimation of parameters of the General Population by characteristics of its Sample (point and

interval). Confidence Interval, and Confidence Probability, Significance Level.
Statistical Hypotheses. Methods of Statistical Hypotheses testing: Student's t-test, Fisher's F-test,
Mann-Whitney U-test for assessing the reliability of differences in samples.

. Mechanical deformation and its types. Hooke's Law for Elastic Deformation. Normal stress and

strain. Hooke's Law for Elastic deformation. Elasticity modulus. Poisson's ratio and its
importance in medicine.
Stress-Strain Diagram. Elasticity Limit. Tensile Strength. Mechanical properties of some

biological tissues.

8. Creep, Stress Relaxation. Maxwell and Kelvin-Voigt Models of viscoelasticity.

9. Surface tension of fluid. Surface tension Force and Coefficient. Hydrophilic and hydrophobic

10.

11.

12.

13.

14.

liquids. Capillary phenomena and their role in Medicine.

Viscosity of fluids. Dynamic and Kinematic Viscosity. Newton's equation. Newtonian and non-
Newtonian fluids. Methods for determining the viscosity of a fluid (Stokes Method, Oswald
Method).

Steady-state flow. Laminar Flow of a fluid. Turbulent Flow. Reynolds Number. Poiseuille
Formula. Hydraulic Resistance.

Physical Fundamentals of Hemodynamics. The Continuity Equation. Pressure distribution in
blood vessels of different diameters. The role of viscosity parameters, Hydraulic Resistance and
types of fluid flow in Medicine.

Pulse wave and its velocity. Stroke volume of blood. Mechanical properties of blood vessels.
Lame Equation. Frank’s Blood Circulation Model. Physical fundamentals of the blood pressure
measurement.

Equilibrium of a rigid body. Equilibrium of a rigid body mounted on a support. Arm of force,
moment of force. Equilibrium of a rigid body with an axis of rotation. The Rule of Moments.



15.

16.
17.

18.

19.

20.
21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

31.

32.

33.

Lever. Equilibrium condition of a lever. Levers of the first, second and third class. Examples of
levers in the human body.

Mechanical oscillations and their types. Examples in the human body. Resonance.

Mechanical waves and their types. Scale of mechanical waves. Basic characteristics of a
mechanical wave. Plane wave equation.

Sound. Physical (objective) characteristics of sound: frequency, intensity, intensity level, sound
pressure. Relationship between intensity and sound pressure. Acoustic spectrum.

Characteristics of auditory sensation (subjective sound characteristics), their relationship with
the objective (physical) sound characteristics. Weber-Fechner Law.

Acoustic impedance of the medium. Penetration coefficient. Rayleigh equation. Doppler effect.
Acoustic methods in Medicine: Auscultation, Percussion, Phonocardiography, Audiometry,
Tympanometry (impedance testing).

Ultrasound. Sources and detectors of ultrasound. Properties of ultrasonic waves, features of
ultrasound propagation in the medium.

The effect of ultrasound on matter and biological tissues. Ultrasonic Methods in Medical
Diagnostics and Physiotherapy.

Fundamentals of Thermodynamics. Thermodynamic systems and their types. Thermodynamic
equilibrium. Internal energy, work, amount of heat. Heat exchange and its types.

First law of Thermodynamics. Second law of Thermodynamics. Entropy.

Electric current. Current Density. Direct electric current (DC). Alternating electric current (AC).
Potential difference. Resistance in an electric current circuit.

The effect of Direct and Alternating Current on biological tissues and their application in
Medicine. Current threshold values.

The use of Alternating Current in Medicine: a) exposure to low-frequency currents; b) exposure
to high-frequency currents.

Electric Pulse. Pulse parameters. Pulse Current. Pulse Current parameters. The application of
Pulse Current in Medicine.

Active and reactive resistances of an Alternating Current Circuit. Total Resistance (Impedance).
Phasor Diagrams for Alternating Current circuits.

Passive electrical properties of human body tissues. Specific Electrical Conductivity and
Permittivity of biological tissues. Impedance of body tissues. The relationship between the
electrical characteristics of tissues and organs and their physiological and functional state.
Rheography.

Equivalent Electrical Circuit of biological tissues. Alpha-, beta- and gamma- regions of
Impedance Dispersion.

Electric field. Characteristics of an electric field: Strength and Potential. Work of electric field

forces. Potential Difference. Voltage. Equipotential surfaces.



34.

35.

36.

37.

38.
39.

40.

41.

Magnetic field. Magnetic Field Induction. Ampere's Law. Effect of magnetic field on moving
electric charge. Lorentz force. Magnetic Flux. Electromagnetic Induction. Magnetic properties
of a matter.

Action on biological tissues by electric fields, magnetic fields and electromagnetic waves.
Mechanism of action on biological tissues. Types of Methods in Medicine.

Biological membranes. Physical properties. Types of transport of molecules and ions in
biological membranes. Fick's equation for homogeneous media and membranes.

Transfer of ions through membranes. Nernst-Planck equation. Resting potential. Action
potential. Biopotentials.

Artificial membranes. Membrane technologies in Medicine.

Electric dipole. Electric field of a dipole. Dipole electric generator (current dipole) and its
electric field.

Active electrical properties of tissues. Physical principles of Electrography of organs and tissues.
Methods of Electrography in Medicine. (Electrocardiography, Electromyography,
Electroencephalography).

Einthoven's Theory as a basis for Electrocardiography. The heart as an Equivalent Electrical
Generator. Genesis of electrocardiograms in three standard leads. The concept of bipolar and

unipolar leads.

3adeTHbIii OMJIeT 1JIs1 MPOBeAeHUA 3a4éTa

denepalibHOE TOCYAApCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO 00pazoBaHus «PoccHiiCKnii HAITMOHATBHBIA UCCIE0BATEILCKAN METUITMHCKUI
YHUBEPCUTET
umenu H.U. ITuporosa» Munuctepcta 3apaBooxpanenusi Poccuiickoit deneparu
OI'AOY BO PHUMY wum. H.U. ITuporoBa Mun3zapasa Poccuu (ITuporoBckuii Y HUBepcUTET)

3aveTHbBINA OMiIeT Ne

JUTsl ipoBeieHus 3auerta no aucuuiuinie b.1.0.56 ®uszuka, Maremaruka
o nporpamme CrienuanureTa
10 HaNpaBJICHUIO NOATr0TOBKY (creruanbHocTH) 31.05.01 JleueGHoe neno

HanpasiIeHHOCTh (1po¢uib) [IpakTuueckas MenuHa

1. Distribution Function. Probability Density. Distribution Laws of Continuous Random
Variables.
2. Stress-Strain Diagram. Elasticity Limit. Tensile Strength. Mechanical properties of some
biological tissues.

3. Fundamentals of Thermodynamics. Thermodynamic systems and their types.




4. Einthoven's Theory as a basis for Electrocardiography. The heart as an Equivalent
Electrical Generator. Genesis of electrocardiograms in three Standard Leads. The concept
of Bipolar and Unipolar Leads.

5. The Loudness Level of a sound with a frequency of 5000 Hz is 50 phon. Find the

Intensity of the sound.

3aBenyromuii MauneBa TarbsiHa BsauecinaBoBHa

Kadenpa ¢usuku u marematukun UOMX




7. MeToauveckne yKazaHus 00y4al0UIUMCS 110 OCBOCHHIO JUCIHUNIMHBI
JIJ1sl IOATOTOBKH K 3aHATUSM JIEKIIMOHHOT0 THIIA 00Y4AKOIIHIICH T0IKEH
1) BHUMaTENbHO MPOYUTATH MaTepUal MPEeAbLAYIICH JeKIUY;
2) 03HAKOMUTKCS C YUeOHBIM MaTEPHUAIIOM 110 YICOHHKY, YICOHBIM ITOCOOUSIM;
3) 0O3HAKOMHTHCS C AIIEKTPOHHBIM 00Pa30BaTEIbHBIM PECYPCOM IPOUUTAHHOMN JIEKIINU;
4) BHeCTH JAOIOJHEHHUS K IMOJYyYEHHBIM paHee 3HAHHUSAM [0 TeMe JIEKIUU Ha MOJISIX JIEKIMOHHOU
TeTpaju;
5) 3amucatb BO3MOJKHBIE BOIIPOCHI, KOTOpbIE CIEAyeT 3aJaTh MNPEenojaBaTeNl0 IO MaTepHalry
W3YYECHHOM JICKIIUH.
JIJ1s1 OATOTOBKH K 3aHATHUSIM JIa00PATOPHO-NPAKTHYECKOT0 THIIA 00YYAKOUIUIICH T0/KEH
1) BHUMaTENbHO U3YyUYUTh TEOPETHUUECKHUIM MaTepHall MO KOHCHEKTY JEeKIUHU, Y4eOHUKaM, yueOHbIM
MOCOOHSM, a TAaK)KE JICKTPOHHBIM 00pa30BaTEIIbHBIM PECYpCaM;
2) 03HAKOMHTKCS C COJIep)KaHUEM PaOOTHI;
3) ySCHUTH IIEJIH | 3a]a4H, TIOCTaBJICHHBIC B padoTe;
4) onpenenuTth NOCIeA0BaTENbHOCTh BBIMOTHEHUS PabOTHI;
5) moAroTOBUTH HEOOXOAMMBIC i1 O(POpPMIIEHHUS] MUCHMEHHOTO OTYETa CBEJACHUS: HOMEpP paloThI,
TEMY U 1IeJIb pabOThl, HOPSAIAOK BBHITOJHEHUS M HEOOXOAUMbIE PUCYHKH U TaOJIUIIBI.
JlJ1s1 IOATOTOBKM K KOHTPOJIbHOMH padoTe 00y4arOLIuiics 10/1KeH
1) moBTOpUTH BeCh MaTepHasl MO TeMe, HCIOJIb3ys KOHCHEKT JEeKUHUH, y4eOHUKH, ydeOHbIe
ocoOus, a TAaK)Ke AIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI;
2) BBINOJIHUTD CXOKUE 3aJaHMUS.
JIJ1sl IOATOTOBKH K KOJJIOKBUYMY 00y4aromuiicst 10/KeH
M3YYUTh YYEOHBIM MaTepHasl 10 HamOoJiee 3HAYMMBIM TeMaM M (WJIK) pas3jeiaM JAUCIUIIINHBI B
cemecTpe
IIpu moAroToBKe K 3a4eTy HEOOXOAUMO
M3YYHTh y4eOHBIA MaTepua o BCEM TeMaM U pa3ziesiaM AUCHUIUIMHBI B CEMECTPe
CamocrostenbHas padora cryaentoB (CPC) Briaovaer B cedst
3aKperieHne U YIriIyOJIeHHe MOJIyYeHHBIX 3HAHUM, YMEHUH M HaBBIKOB, IMOUCK U MPUOOpETEeHUe
HOBBIX 3HAHMM, BBIOJIHEHHE Y4EOHBIX 3aJaHHi, MOArOTOBKY K MPEACTOSAIIUM 3aHSATHSIM, TEKyIIEMY

KOHTPOJTIO YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTALINH.



8. YuedOHO-MeTOAMUYECKOE,

JMUCIUIINHDI

8.1. Ilepeuyens JiuTepaTyphbl N0 AUCHUILINHE:

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

Physics, Kyagova A.A,
2022

AKycTuKa.

TepMoauHamuka.

Ne | HammeHoBaHmue, aBTOp, Hcnoas3yercsa npu Koan4yecTBo | J1eKTPOHHBIH ajpec
n ro/l M MeCTO U3IaHUsI H3YYEeHHH Pa3IejioB  |IK3eMILISIPOB pecypcoB
/m B
Ond1MoTeKe
1 2 3 4 5
1 |MenunuHCKas U Mexanuka. buomexaHuka. 0 https://www.
Oounonornyeckasi Gu3HKa: AKycTHKa. studentlibrary.ru/book
y4ueOnuk, Pemuzos A. H., |Tepmonunamuka. /ISBN9785970474983.
2023 DIeKTpoANHAMUKA. html
DJIEKTPUYECKHUE TTPOLIECCHI
B KJIETKaX M TKaHIX
BeIcmias MaTeMartuka.
DJIEMEHTHI
MaTeMaTU4YeCKON
CTaTUCTHKH
2 [MenmunuHCKas u Mexanuka. bnomexanuka. 0 https://rsmu.
Ouonornueckas pu3uKa B [AKyCTHKA. informsystema.ru
aHTJIO-PYCCKHUX TepmoauHaMuKa. /uploader/fileUpload?
OWJIMHTBAJIBHBIX TaOMUIaX: |DIIEKTPOAMHAMUKA. name=189637.
yaeOHoe mocodue, DNEKTPUUECKUE TTPOIECCHI pdf&show=dcatalogues
Cwmupnosa 3. M., 2018 B KJIETKAX U TKaHIX /1/3954/189637.
pdf&view=true
3 |MenumuHCKas U Briciras maremaruka. 0 https://www.
Ouosornueckas pusuka: DNEeMEHTHI studentlibrary.ru/book
cOopHUK 3a1a4, PemMu30B A. |MaTeMaTH4eCKON /ISBN97859704295561.
H., Makcuna A. T., 2014 CTaTUCTUKU html
4 |[WUudopmaruxka, Briciias matemaTuka. 0 https://www.
METUITHCKAs DIIeMEHTHI studentlibrary.ru/book
nH(pOpMaTHKa, CTATUCTUKA: |MaTeMaTH4YEeCKON /ISBN9785970459218.
yueOnnk, OmenpueHko B.  |cTtaTuctuku html
I1., HemumoBa A. A., 2021
5 |Laboratory Works in Mexanuka. buomexanuka. 299




DNEeKTpOANHAMUKA.

DNEeKTpUUECKHE IPOLECCHI

B KJICTKaxX M TKaHAX

6 |COOpHHK TECTOBBIX Mexanuka. buomexanuka. 0 https://rsmu.
3aJJaHuM 7151 TEKYIIEro AKycTHKA. informsystema.ru
KOHTpOJIA ycnieBaeMocTd U | TepmoaunaMuka. /uploader/fileUpload?
OATOTOBKH K DJIEKTPOAMHAMHUKA. name=189702.
MIPOMEKYTOUHON DIIEKTPUYECKHE MPOIIECCHI pdf&show=dcatalogues
aTTeCTaIuy 1o (pu3uKe u B KJIETKaX U TKAHIX /1/3956/189702.
MaTeMaTHUKe Ha pdf&view=true
aHTJIIICKOM SI3BIKE:
ydyebHoe nmocodue, Ksrosa
A. A, 2018
7 |COopHHK 32134 TIO Mexanuka. buomexanuka. 1609
MEIUIIMHCKON U AKycTuKa.
OHMOJIOTHYECKOH (PU3UKE: TepMoanHaMUKa.
y4eOHoe 1mocooue s DneKTpoJUHAMHUKA.
MEUITMHCKIX DNEKTPUUECKUE TTPOIECCHI
crennajgbHoCTell, PeMH30B  |B KJIeTKax M TKAHAX
A. H., Makcuna A.T'., 2001 |Briciras MmaremMaruka.
DIIEMEHTHI
MaTeMaTU4YECKOMI
CTaTHCTUKH
8 |Dusuka u buodpusuka: Mexanuka. buomexanuka. 0 https://www.
yueOHUK, AHTOHOB B. @., |AkycTuka. studentlibrary.ru/book
Yepuei A. M., Kosnosa E. [Tepmonunamuka. /ISBN9785970435267.
K., 2013 OneKTpoauHaAMHUKA. html
DNEKTPUUECKHE TPOLIECCHI
B KJIETKaX U TKaHIX
9 |Dusnueckne OCHOBBI Mexanuka. buomexanuka. 0 https://rsmu.
MIPUMEHEHUS yIbTPa3ByKa B |AKyCTHKA. informsystema.ru
MeIUIIMHE: yaeOHoe TepmonuHamuKa. /uploader/fileUpload?
nocobue, Maunesa T. B., DJIEKTPOANHAMHUKA. name=192349.
2024 DIIEKTPUUYECKHE MPOIIECCHI pdf&show=dcatalogues
B KJIETKaX U TKaHAX /1/5807/192349.
pdf&view=true
10 [Yuebuuk mo meaunuHCKONH |Mexanuka. buomexanuka. 60

1 OMOJIOTHYECKO PU3NKe:

AKycTuKa.




[U1sT MEAUIIMHCKUX BY30B],
PemmzoB A. H., Makcuna
A.T., Iloraneaxo A. 4.,
2010

TepMoguHamuka.
DneKTpoaMHAMMUKA.
DNEeKTpUUECKHE IPOLECCHI
B KJIETKaX M TKaHIX
Briciras maremaTuka.
DeMEHTEI
MaTeMaTHYEeCKOM

CTaTUCTHUKH

11

PykoBoACTBO K
JabopaTOpHBIM paboTaM 1o
¢buznke U MaTeMaTHKe:
ydyeOHoe nocobue, bioxuna
M. E., 2023

Mexanuka. bnomexanmnka.
AKycCTHKa.
TepMmoauHnamuka.
DIIeKTpoAMHAMUKA.
DIIEKTPUYECKHE MPOIIECCHI
B KJIETKaX M TKaHIX
Briciiag MatemMatuka.
DIeMEHTHI
MaTeMaTHYeCKOU

CTaTUCTHKH

https://rsmu.
informsystema.ru
/uploader/fileUpload?
name=135bn.
pdf&show=dcatalogues
/1/5630/135bn.
pdf&view=true

12

Medical and biological
physics: textbook, Remizov
A.N., 2022

Mexanuka. buomexanuka.
AKycTHKa.
TepmonnHamuKa.
DIeKTpOANHAMUKA.
DneKTpUUECKUe MIPOLECCHI

B KJICTKax U TKaHAX

https://www.
studentlibrary.ru/book
/ISBN9785970471029.
html

8.2. Ilepeyennb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTu «UHTEpHET», B TOM

yucjie npodecCHoHAIbHBIX 023 TaHHBIX, HEOOXOAUMBIX /IJIS OCBOCHHSI JUCIHUIIMHBI (MOIYJIs)

8.3.

. eLibrary

. http://www.books-up.ru (3nekTpoHHast OnbIMOTEYHAs CCTEMA)

. TocynapctBenHast LieHTpanbHas Hay4Has MeauiuHckas oubnuoreka (I'LIHMB): https://rucml.ru/

. OnexrtponHas oubnuoteunas cuctema PHUMY https://library.rsmu.ru/resources/e-lib/els

1
2
3
4. PubMed
5
6. http://www.spsl.nsc.ru
7

. Poccwuiickas rocynapctBenHas 6ubnuoreka https:/www.rsl.ru/

Ilepeyenr WHGPOPMALMOHHBIX TEXHOJIOTHIA,

HCIMOJBbB3YEMbBIX TP OCYIIECTBJIICHUU

00pa3oBaTe/IbHOTO TNpoLecca Mo AUCHUIUIHHE (MOAYJII0), BKJIKYAs NepeyeHb MPOrpPaMMHOIO

o0ecnevyeHus U l/lH(l)OpMalII/IOHHI)IX CIIPaBOYHBIX CUCTEM (l'[pl/l HaJIH‘II/IH)



1. ABToMaru3upoBaHHBI uH(pOpManMOHHBIM KoMmIuiekc «lludpoBas amMuUHUCTpATHBHO-
obpa3zoBarenbsHas cpenqa PHUMY um. H.U. [Tuporosay

2. Cucrema yrpaBiieHUsI 00y4eHUEM

3. MTS Link



8.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILIMHBI (MOLYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-
TEXHUYECKOro obecrieueHuss 00pa3oBaTENbHON NEATEeIbHOCTH JUIsl peanu3anuu o0pa3oBaTebHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HaumeHoBaHue Ilepeyennb cienUAJIN3UPOBAHHON MeOesIu, TEXHUYECKHX
N |000py10BaHHBIX YUEOHBIX |CPeICTB 00yYeHUs

/m | aynuropuii

1 | Ayguropuu s KomMIiproTepHast TEXHMKA C BO3MOYKHOCTBIO ITOAKJIIOUEHUS K CETH
MPOBEJICHUS 3aHATUN “Uurepuer”, Jlocka unrepaktuBHas, Jlocka mapkepnas, /{ocka
JIEKUMOHHOTI'O THIIA, menoBast, Ctobl, CTymbsi, Y CTaHOBKHU I 1a00paTOPHOTO
3aHATUN CEMUHAPCKOIO npaktukyma, Kanensuuuel, KanuuapHeii Buckosumerp, Tect-
THUIIA, TPYIIIOBBIX U KOHTPOJIbHASI JKUAKOCTh, AyIHOMETP KIMHUYECKUN CO
MHAUBU1YaJIbHBIX BCTPOEHHBIM YCWJIUTEIEM U BO3MOKHOCTBIO IIOJIKIIIOUEHUS K

KOHCYJIbTAIMi, TEKYIIETO | KOMIIBIOTEPY U MPUHTEPY, DIAEKTPO0oOOpyAOBaHUE ISt

KOHTpPOJIA U nabopaTopHOro npakTukyma, Ocrniorpad, AKyCTHUECKHIA
IIPOMEKYTOUHOU re”HepaTtop, Anmnapat s Y BU-tepanuu, Tepmomerp, [Ipuémnsiit
aTTeCTaluy, JIMTIOJb C JITAMITOYKOH, DIIeKTpoKapauorpad

o0opymoBaHHas

My.TIBTPIMGI[PIfIHBIMH n
HHBIMHU CPEACTBAMU

oOy4eHus

2 | YuyeOHbIC ayTUTOPHUH ISt Croubl, CTynbst
MIPOBEICHUS
MPOMEKYTOYHOMN

aTrrecrauu

3 | Ilomemenus mis yueOHasi MmeOelb (CTOJIbI, CTYJbs), KOMIIBIOTEpHAs TEXHHUKA C

CaMOCTOSTEIbHOMI pa6OTBI BO3MOXXHOCTBIO ITOAKIIOYCHHA K CCTHU «I/IHTepHeT» n




o0y4aromuxcs, o0ecreyeHneM JI0CTyTa B AJIEKTPOHHYIO0 HHPOPMALIMOHHO-
OCHAIIlEHHBIE 00pa30BaTENbHYIO CPELLy

KOMITBIOTEPHOU TEXHUKOU
C BO3MOXHOCTBIO
MOJKITIOUYEHUS K CETH
"NHTepHer" u
o0ecrieyeHrneM J10CTyra B
AIIEKTPOHHYIO
MH(POPMALIMOHHO-
00pa3zoBaTEeNbHYIO CPEIy

OpraHu3alu

YHuBepcuter oOecredeH HEOOXOAMMBIM KOMIUIEKTOM JIMIICH3MOHHOTO ©  CBOOOJHO
pacnpocTpaHseMoro MporpaMMHOro obecreueHus (coctaB ompenensercs B pabodeld mporpamme
JUCITUTUIMHBI U TTOJICKUT OOHOBJICHHUIO TIPH HE0O0XoauMocTh). bubarorednsiii poH] yKOMIUIEKTOBaH
NEYaTHBIMU M3JIaHUSAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaxJA0ro W3 W3JIaHUN, YKa3aHHBIX B
paboueil mporpamme AMCHUMIUIMHBI, Ha OJHOTO OOYYalOUIerocss M3 4YHCIa JIHI, OJHOBPEMEHHO
OCBAMBAIOIIMX COOTBETCTBYIOIIYIO JUCIUTLINHY.

OO6yuarouuMest obecriedeH A0CTyn (yIajJeHHBIM JIOCTYI), B TOM YHCIE B cllydae NMPUMEHEHUS
ANIEKTPOHHOTO OOY4YeHHs, JUCTAHIMOHHBIX O0Opa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HHPOPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezeIsseTcs: B paboueit mporpaMMe TUCIUTUTHHEI U ITOJICKUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecss W3 4YWCIa HWHBAIUAOB OOECHeYeHbl TEYaTHBIMU U (WMJU) DJIEKTPOHHBIMU

o0pa3oBaTelbHBIME pecypcamu B popmax, aIaiTHPOBAHHBIX K OTPAHHYCHUSM UX 3I0POBBSI.



[Tpunoxenue 1
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

Ceenenust 00 M3MEHEHUAX B pabodeil mporpaMMe TUCIUTUTAHBI (MOTYJIS)

JU1s1 00pa30BaTEeIbHON MPOTPaMMbI BBICIIIETO 00pa30BaHMs — IPOrpaMMBbl OakajgaBpuaTa/CrienuaaInTeTa
/MarucTpaTypbl (OCTaBUTh HYKHOE) TIO HAIPaBJICHHIO IOJATOTOBKH (CHEIMaIbHOCTH) (OCTaBUTh

HY>KHOE KOOI U
y

HaMMEHOBAaHWE HANpPaBICHUS IMOATOTOBKU (CHENHAIbHOCTH)) HANpPaBICHHOCTh (MpOodWIIh)

« » Ha Y4eOHBIN TO/I.

Pabouas mporpamma JUCHUIUIMHBI ¢ U3MEHEHUSIMU pacCMOTpeHa U 0J100peHa Ha 3aceaHuu Kadenpsl

(ITporokomn Ne oT«__ » 20 ).

3aBenymuui kabenpou (moamuce)

(Maummanst u hamuims)




[Tpunoxenue 2
K paboueli mporpamme

JTUCIUTITAHBI (MOIYJIs)

®opMbl TPOBEEHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliu

®opmbl NPOBeIeHUS TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH H Coxpaménnoe
NMPOMEKYTOYHOM aTTeCTAIUN HAHUMEHOBAaHHE
Koutpoib npucyrcrBus [IpucyrcrBue KIT
Onpoc nMCbMEHHbIN Omnpoc nucsmennsiii | OI1
Onpoc KOMOMHUPOBAHHBIHN Omnpoc OK
KOMOMHHPOBaHHBIN
[TpoBepka abopaTopHOii paboTHI JlaGopatopHnas JIP
pabota
[IpoBepka kKoHCHIEKTA Koncnekr K
TectupoBaHue B 3JIEKTPOHHOM Gopme TectupoBanue o
Bunbl yueOHBIX 3aHATHI U POPMBI TPOMEKYTOUHOM aTTECTAINH
®opMbl IPOBEICHUS TEKYLIEr0 KOHTPOJISA YCIIEBAEMOCTH H Cokpaménnoe
NMPOMEKYTOUHOM aTTeCTANNU HAHUMEHOBaHUe
JlekumoHHOE 3aHsATHE Jlexknus JI3
JlaGopaTopHO-TIPAKTHYECKOE 3aHATHE JlabopartopHo- JIII3
MIPaKTUYECKOE
Konrponbnas padora Konrponsnas padora | KP
KomnokBuym KomnokBuym K
3auer 3auer 3
Buabl KoHTpOJIA ycrieBaeMOCTH
®opMbl IPOBEICHUS TEKYLIEr0 KOHTPOJISA yCIIeBAEMOCTH H Coxpaménnoe
NMPOMEKYTOUHOM aTTeCTANNU HAUMEHOBaHHe
Texkymmil AMCUUTUTMHUPYIOUIUN KOHTPOJIb Hucummnuaupyromuid | 1
Tekymuilt TeMaTU4ECKU KOHTPOJIb TemaTnueckuit




Texyumii pyOeHbIH KOHTPOJIb

PyGesxHbrii

[IpomexxyTouHas arrecranus

[IpomexyTounas

arrecragus

ITA
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