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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Muciynnuaa 51.0.15 ®usuka, MeuIMHCKast GU3HUKa OTHOCUTCS K 00s13aTeIbHOM YacTH 00pa3oBaTeTbHON
MPOrPaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
OIIK-8: CnocobeH OIIK-8.1: 3Hamb OCHO8Hble OIIK-8.1: Omuem no
ucnosib30eamb ¢usuko-xumuueckue, 3Haem ocHo8Hble (pu3uKo- 1abopamopHbIM DK3AMEH:
OCHOBHble (hU3UKO- mamemamuueckue u Xumuueckue, mamemamuueckue | pabomam 3adauu
Xumuueckue,
ecmecmeeHHOHayuHble U ecmecmeeHHOHAyuHble
mamemamuyecKue u
NOHSIMUst U Memoob! NOHSIMUst U Memoob!
ecmecmeeHHOHayuHbl
e nonsimust u memody | OTIK-8.2: Ymems
npu peeHuu UCnonb308aMb OCHOBHbLE OIIK-8.2-
U3UKO-XUMUYECKUe,
npoceccuonarvhbix | ¢ Ymeem ucnosb308amb OCHOBHble
3a0au mamemamuyeckue u
usuko-xumuueckue,
ecmecmeeHHOHayuHble
mamemamuyeckue u
NOHAMUSA U Memoodbl npu
ecmecmeeHHOHAyuHble NOHAMUs
peuwieHuuU npoheccuoHanbHbIX
u MemoObl Npu peuieHuu
3adau
npogeccuoHanbHbIX 3a0ay
OIIK-8.3: Brademb onbimom
UCNOL308AHUST OCHOBHbIX
(hu3UKO-XUMUUECKUX, OIIK-8.3:
MameMamu4eckux u Bnadeem onbimom
eCMecmeeHHOHay HbIX UCNONb308AHUS OCHOBHbIX
nousmuil u Memodog npu ¢pusuko-
peueHuU npogeccUoHatbHblx | XUMUUECKUE,MAMeMamuUecKux u
3adau ecmecmeeHHOHAy1HbIX NOHSIMULl
U Memodoe npu pewieHuu
npogeccuoHanbHbIX 3a0au
3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
ouHasi
O011as TPy/J0EMKOCTBD, 3.€e. 4
YacoB 1o yuedGHOMY I/IaHY 144
B TOM UMCJIe
ay//MTOPHbIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHS JIEKI[HOHHOT'0 THIIA 36




- 3aHATHSA CEMHUHAPCKOTr0 THMA (MPaKTHYeCKHe 3aHATHSA / TabopaTopHbIe padoThI) 36

- KCP 2

caMocTosTe/bHasA padoTa 34

IIpomexyTouHasi aTTecTamus 36
JK3aMeH

3.2. CozepkaHue JUCLUIIIMHbI

(cmpykmypuposaHHoe no memam (pazoenam) ¢ yKazaHuem omeeoeHHO20 Ha HUX KoAuuecmeda

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HarMeHOBaHHe 1 KpaTKOe COZiep>KaHKe pa3ie/ioB ¥ TeM JUCLIUIUIHHBI Bcero B TOM 4HC/Ie
(uacsr)
KonrakTHasi pabora (pabota Bo
B3aUMO/IEHICTBHH C TIPErojaBaTesieM), Yachl
Y3 HUX
3aHSTHS CamocTosTensHas
CeMHHAapCKOro pabora
3ansaTHs TUMa o6yuyarorerocs,
JIEKIIMOHHOTO | (TIpakTHueckue | Bcero qachbl
THIA 3aHsTUs/Tabopa
TOpHBIE
paboThl), yacel

o) o) o) o} o)

o) o) o) o o)

0 0 0 0 0
Topic 1: Introduction to physics. Kinematics 8 2 2 4 4
Topic 2: Mechanical vibrational and wave processes. Acoustics. 16 4 8 12 4
Topic 3. Mechanical properties of biological tissues. 10 4 2 6 4
Topic 4. Bas.lc concepts of hydrodynamics. Physical principles of 14 8 9 10 4
hemodynamics.
Topic 5. Electrical and magnetic phenomena in the body. 26 8 10 18 8
Topic 6. Optics. Physics of atoms and molecules. 22 8 10 18 4
Topic 7. Ionizing radiation, basics of dosimetry. 10 2 2 4 6
Arrecrarus 36
KCP 2 2
Uroro 144 36 36 74 34

4. YueGHO-MeTOjHUeCKOe o0ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJaromuxcs
55t obecrieyeHrst CaMOCTOSITe/IbHOM pabOThl 00yUarOIIUXCST UCTIONMb3YHOTCS:
- 371eKTpOHHBIN Kypc "Physics, medical physics” (https://e-learning.unn.ru/course/view.php?id=2298).

WHble yueOHO-MeTOAMUYECKHe MaTepHasbl: B paMKax 0CBOeHHS! JUCLIMTIMHBI MCTIO/IB3YHOTCS

CiefiytoLyie BU/IbI CAMOCTOSITe/IbHON paboThI CTY/I€HTOB:
- M3yueHye MOHATUIHOTO arrapara ¥ MpopaboTKa TeM AUCLIUIINHEL;

- paboTa c OCHOBHOM U /IOTIOTHATE/ILHOW JTUTEPATYPOy IoMa U B OUb/MoTeKe;

- M3yueHHe CalTOB M0 TeMaM AUCIUIUIMHBI B ceTh VIHTepHeT
- TIOJITOTOBKA K PEIIIeHHI0 3a/jau Ha CEMUHAPCKUX 3aHATHSAX;
- TIO/ITOTOBKA K KOHTPOJILHOM paboTe;

- IOJrOTOBKA K 9K3aMeHy.




Bce nepeunicyieHHble BU/IbI CAMOCTOSTEILHOM PabOThI MTPeJCTaB/IsIFOT cOO0 cucTeMy 3a/laHUM,
TI03BOJISIIOIIMX OL[€HUTh YPOBEHb 3HaHUM TI0 OCHOBHBIM pa3jesam, TeMam, mpobiemMam JUCIUTUIMHEL, a
TaKke yMeHH 00y4Yarolerocsi CHHTe3MpoBaTh MaTepUaJl rpe/iiecTBYIUX AUCLIUTUIMH.

[ToaroToBKa K KOHTPO/LHOM paboTe. I1py MOATr0TOBKe K KOHTPOJIbHOM paboTe CTyZeHTy HeoOX0AUMO:
1) 03HAaKOMUTBCSI C COOTBETCTBYHOII[eH TeMOM MPOrpaMMbl W3yyaeMoOU AUCLIUTIVHBI;

2) U3yuuTh PeKOMEeH/I0BaHHYI0 YueOHO-MeTOAUUYeCKY0 JTUTepaTypy T0 JaHHOU TeMe;

3) TiaTeNIbHO U3YUYUTh JIEKLIMOHHBIN MaTepuar;

4) TOBTOPUTHL MaTepHal, pa300paHHbIM Ha CeMHUHapax

5) MOTPEeHUPOBATHLCS B PEIIEHUH CUTYAl[MOHHBIX 3a/la, TIPeA0CTaB/IeHHbIX Ha CeMUHapax.
[ToaroToBKa K 3K3aMeHy. [IpoMe)xyTouHast aTTeCTarysi 10 UTOraM OCBOEHUS TUCLIUTITMHBI TIPOXOJUT B
(opme 3K3ameHa.

[ToaroTOBKA K 9K3aMeHY SIB/ISIETCS] KOHLIEHTPUPOBAHHOM CHCTeMaTH3alfield BCeX TOTyYeHHbIX 3HaHUN
1o aucturuivHe «@U3uKa, MeULIMHCKas (PU3UKa».

B Hauane cemecTpa peKOMeH/[yeTCsl BHUMAaTe/IbHO M3YUUTh TlepeueHb BOIIPOCOB K 9K3aMeHY TI0 JIaHHOU
JUCIIATIIMHE, a TaK)XXe UCTI0b30BaTh B Mpoljecce 00yueHus MporpamMmmy, Ipyrue MeTondecKue
Marepuasibl, pa3paboTaHHble Kadeapol Mo JaHHOW AUCIUTIIMHE. JTO TIO3BOJIUT B MPOL{eCCe U3yUeHHs
TeM chopMupoBaTh OoJsiee TpaBUIBHOE 1 0000ITIEHHOE BUIEHHE CTY/IEHTOM CYIIIeCTBA TOTO U/ UHOTO
BOIMpOCa 3a CUeT:

a) YTOUHSIIOLIUX BOIIPOCOB Tpero/iaBaTelIto;

0) caMOCTOSITE/TLHOTO YTOUHEHHST BOTIPOCOB HAa CMEXKHBIX JUCLIUTUIMHAX;

B) yr/1y0/IeHHOTO W3yUeHHsI BOIIPOCOB TEMBI 110 YUeOHBIM MTOCOOUSIM.

5. ®oH] OIEHOYHBbIX CPeJCTB /I TeKYIlero KOHTPO/IA YCIeBaeMOCTH WU TPOMEXYyTOUHOM
aTTecTalyiy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBbIe 3ajaHNsA, HEO0XOAUMBIe /I/Isl OLIEHKHU Pe3y/IbTaToB 00yueHHs NP MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIIeBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHUBaHUSA:

5.1.1 TunoBble 3aaHus (OLeHOUHOE CpeACTBO - OTUeT Mo J1IadopaTOPHBIM padoTaM) /ISl OI€HKH
copmupoBanHocTu KomnereHnuu OITK-8

1 Determine the acceleration of the gravity from a graph of the period of a mathematical pendulum versus the
length of a string.

2. Using a set of collecting and scattering lenses, construct a model of a healthy eye. Show on the model how
accommodation is performed. Explain how the eye works in terms of geometrical optics.

3 Describe the major visual defects (nearsightedness and farsightedness) in terms of geometrical optics. Show
how vision can be corrected using lenses.

4. Determine the salt content of a solution from the known dependence of the index of refraction of light on the
concentration of the solution.

5. Derive a formula for determining the velocity of an erythrocyte if the ultrasound frequency to be used and the
Doppler shift in frequencies are known, assuming that the device is stationary on the body surface and the cell is
moving towards it.

6. Determine the electrophoretic mobility of manganese oxide ions in a salt solution using a Potok-1 medical
galvanisation apparatus.



7. Determine the logarithmic decrement of damping, quality factor and critical resistance of a closed oscillating
circuit consisting of a capacitor with a capacity of 5.7 pF, a solenoid with an inductance of 39 mH and an active

resistance of 10 Ohm.

Kpurepuu oneHMBaHus (0LjeHOUHOe cpeJCcTBO - OTUeT 1o y1abopaTopHBIM padoTam)

OrieHka

Kputepuu orjeHuBaHUs

3a4TeHO

Otuet oopm/ieH B I1eyaTHOM BU/ie B (hopMe eZIMHOr0 JOKYMeHTa WU MMCbMEHHO B OT/e/IbHOU

TeTpagu. B oTyueTe mpuBeeHbl: Ha3BaHKUe pabOTHI, ee 1jeJTb, UCII0/Ib3yeMoe 000pyJoBaHKe U
MaTepHasbl, U37I0KeH X0/ paboThl. [To pe3ysibTaTam BBITIOHEHHS KaXK/[0T0 3aflaHus labopaTopHOi

paboThI c/lesiaH KpaTKuid BeIBOJ. OTUeT BK/IFOUaeT PUCYHKH C rpadukaMu, 0popmMIeHHBIMU B
TeyaTHOM BH/Ie WK Ha Oymare-MWITMMETPOBKe, TaO/IULBI C pe3y/ibTaTaMu u3Mepenuit. [loanvcu u

pa3bsICHEHHSI K WITIOCTPALMSIM U TabnuiiaM nmopobHble U MoHsATHBIE. OTUeThl, BK/IFOUAOLIHe
BBIUMCJIEHHS], CoZiepyKaT ¥ (popMyJIbL, ¥ caM pacueT TpeOyembIX (PU3NUecKrX BeJUUKH,
BBITIOTHEHHBIHN C MCIOIb30BaHHEeM COOCTBEHHBIX pe3y/IbTaToB U3MepeHUi. BbiBog 1o Beeit

nabopaTopHO paboTe pa3BepHYTHIN U COJEPKUT 00BSICHEHNE TTOJTYYeHHBIX Pe3y/IbTaToB

He
3a4TeHO

B oTuete He nprBefeHa 1jeib. OTUET He COZIEPKUT BBIBO/IOB 110 Pe3y/ibTaTaM BBINOJIHEHUS
KaX/I0ro 3a7laHus. B oTueT He BK/IFOUEHBI HEOOXO/IMMbIe PUCYHKH C TPa(UKaMu UM OHU
odopmieHsl ¢ rpybsIM HapyllleHHeM TpeOOBaHUI: HAPUCOBAHBI OT PYKHU C HecoboieHrneM

MacinTaba; He coziepyKat moznvce. OTueThl He CO/IEPKUT 00IIero BLIBO/A TI0 BCel 1abopaTopHOR
paboTe WM MPUBEZIEH BBIBO/], KOTOPHIM HE COOTBETCTBYET Lie/i 1abopaTOpHOU paboThl.

5.2. OnucaHue MIKaJI OIeHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE ITPH MPOMeXyTOYHOMH

aTTecTanuu

IIIkasa oueHMBaHUA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI

Yposen
b
chopmu Hey/0BJIETBOP | Y/JOBJIETBO OYeHb
N/10X0 X0pomIo OT/IMYHO MPeBOCX0/{HO
POBaHH HUTe/IbHO PHTe/IbHO X0poIIo
oCTH
KoMIeT
eHIHH
(uHANK
aropa
AOCTHIK He 3a4YTeHO0 3auTeHo
eHus
KoMIeT
eHLUH)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o . 3HaHUM B
3HaHUI MuHUManeH | 3HaHUH B obeme YpoBeHb
TeopeTH4ecKoro 0 obbeme, ’ 3HaHUI B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. o JIONyCTUMBI | COOTBETCTBY obbeme, o
3HaHWUM HIDKe " 1o11eM 3HaHUH B
HeBo3MOKHOCTb 1 ypoBeHb 1o11eM COOTBETCTB
MHUHHUMaJbHBIX . rporpamMmMe obbeme,
3HaHUS | OLIEHWUTb IIOJIHOTY - 3HaHUM. rporpamMme yioliemM
o TpeboBaHMIA. TOATOTOBKH TIpeBbILLIAOL]e
3HaHUI [JonymjeHo TIOJTOTOBKH rporpaMme
Vmenu mecto . Jomy1ieHo M [IporpamMMy
BC/Ie[ICTBUE MHOI'O . JonyieHo MO/ OTOBK
rpyOble OIUOKH HECKOJIbKO TO/JTOTOBKH.
OTKaza HerpyObIX HECKOJIbKO u. Oumbok
HecylIecTBe
obyuatorjerocs ot omrbok HerpyObIx HHEIX HeT.
oTBeTa omb0ok
OIMb0K
VMeHUs OtcyTcTBHE [Ipu peluenun IIpogemonc | Ilpogemonc | Ilpogsemonc | Ilposemonc | ITpogemMoHCTp
| MMHUMAaIBHBIX CTaH/|apTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | MPOBaHHI BCe




BCe
OCHOBHBIE
BCe
BCE yMeHUsl.
OCHOBHBbIE OCHOBHBIe
OCHOBHBIE Perenst
yMeHUSI. YMeHWUsI.
YMeHUSI. BCE OCHOBHBI®
o Perenst Periens! Bce
YMeHHH. PeliieHbl Bce | OCHOBHBIE YMeHUSI.
3a/jay He THUIIOBbIE OCHOBHBbIe
HeBO3MO>XHOCTb OCHOBHEbIe 3a7iaum C PeliieHbI Bce
TIPOAEMOHCTPHP | 3a/auu C 3a/jauu C
OL|eHUTb Halnuue 3a/jauu. OT/le/IbHBIM | OCHOBHbIE
N OBaHbI HerpyObIMH | HerpyObIMu
yMeHHH BoInosHeHsl | © 3a/lauM.
OCHOBHBIE OmMOKaMH. | OIIMOKAMM.
BCJIE[ICTBHE BCe 33JjaHUsl | HecyllecTB | BbimosiHeHs!
ymenus. Vimenu | BeinosHeHsl | BeinosHeHbI
OTKaza B TOJIHOM €HHBIMU BCe 3a/JjaHus, B
MecTo rpy0Obie BCE BCe 3aJ]aHUs
obyuarorierocsi ot obbeme, HO | HeJoueTam | TOJTHOM
omubKH 3a/laHust, HO | B IIOJIHOM
oTBeTa HEeKOTOphle | 1, obbeme Ge3
He B obbeMe, HO
c BBITIO/THEH HeJJ04eToB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bl BCe
obbeme d
3a/laHusl B
HefloueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnH . TPUPOBaHBI TPHPOBaHBI
bl Habop TPHPOBaHbI IIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MOXXHOCTh 3a/jay He HaBBIKU NIPU npHt .
JUist HaBBIKU NIPU TBOPUYECKUN
OLIEHWTDb Ha/lure | TIPOZIeMOHCTPHP peleHnn pelIeHn’
Hagblku pelLeHust pelueHnr TOAIXO[, K
HaBBLIKOB OBaHbI 6a30BbIe CTaH/|apTHBI HecTaHzAapT
CTaHJapTHBI CTaHJapTHBI peLLEeHHI0
BCJIe/[CTBUE HaBbIKY. VIMenu X 33714 C HBIX 3a/ja4
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM ommuboK 1 X 3a7iau
obyuatorjerocst OT | OMHOKK u o1MboK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0ueTaMHu
IIIkana oneHMBaHUA IIPU IPOMEXYTOYHOHN aTTeCTaliiu
OneHka YpoBeHb NO/FOTOBKH
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
[UMCLIUIIMHA, COPMHUPOBAHBI HAa YPOBHE HE HIDKE «IIPEBOCXOJHO», MPOEMOHCTPHPOBAHBI
3HAaHWs, YMEHHWs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/IHYHO Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMHpOBaHME KOTOPBIX HarpasjeHa
JUCLIIUINHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMEe KOTODLIX HarlpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HUXKe «0UeHb XOPOLLIO»
XOPOILIO Bce xommnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JUCLIIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yAOBJeTBOpHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO [UCLIUIIMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
0JiHa KOMIIeTeHL{Usi CpOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEIEHO»
HeyjoB/eTBopuTe | X0Ts Obl O{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs 6bI 0[jHa KOMITETEHLMsI CHOPMUPOBAHA HAa YPOBHE «ILJIOX0O»

5.3 TunoBble KOHTPO/IbHBIE 3aJlaHUsI WM HHbIE MaTepHa/Ibl, HE00X0/JUMBbIe [I/Is1 OI€HKH

pe3y/IbTaToB 00yueHNUs Ha MPOME)XYTOUHOH aTTeCcTalui




5.3.1 Tunosblie 3d/ildHMf, BbIHOCUMbI€ Ha TIPOMEXYTOUHYH ATTE€CTALIUIO:

OueHouHOe CpeACTBO - 3aia4u
IK3ameH

Kputepumu onjennBanus (3agauu - JK3aMeH)

OueHka Kpurtepun oLieHUBaHUs

TIPeBOCXOJHO [TposeMOHCTPUPOBaH TBOPYECKUH MOAXO0/, K PelleHHI0 HeCTaHJapTHBIX 3a/1ay

[TposeMOHCTPHUPOBaHbI HABBIKK TTPU PEILIEHWH HeCTaHJapTHRIX 3aziau 6e3 ommbok
OTJINYHO
Y He/IOUeTOB.

ITposeMOHCTPUpOBaHbl 6a30BbIe HABLIKM MTPU PeIIeHUH CTaHAAPTHBIX 3a7au 6e3
OYeHb XOPOLIO
OLIMOOK U HeJOUETOB.

HpO,Z[eMOHCTpI/IpOBaHLI 6a30BLIe HABBIKK TIpHU pelieHry CTaHAapPTHBIX 3a/a4u C

XOPpOLIO

HEKOTOPBIMH He/joueTaMHu.

VMeeTcsi MUHUMAJTBHBIN HAOOP HAaBBIKOB /IJIs PeLlIeHHst CTaHJapTHBIX 3a7ay C
y/JIOB/IeTBOPUTE/ILHO

HEKOTOPbIMU HeJj0ueTaMu

I1pu pelleHNY CTaHJAPTHBIX 33/1a4 He TIPOZIeMOHCTPUPOBAHbI 0a30BbIe HABBIKH.
Hey/l0B/IeTBOPUTE/IBHO

Vmenu mMecto rpyObie omMOKy.

OrcyTcTBUe BaZieHus MaTtepraaoM. HeBO3MOKHOCTE OLJeHUTh Hallure HaBbIKOB
T710X0

BC/1eACTBHE OTKA34d 06yanOLLIEFOCH OT OTBeTa.

Tunosble 3ajanus (3agaun - IK3aMeH) Jijisl O1[eHKHU chopMupoBaHHOCTH KommeTeHu OITK-8
(CriocobeH rcrnonb30BaTh OCHOBHBIE (PHU3MKO-XUMHUUECKHe, MaTeMaTHueCKre ¥ eCTeCTBeHHOHaYYHbIe
TIOHSATHUS. U METO/bl TIPY pellieHuH MpodecCUOHaNbHBIX 3a/a4)

1. A normally monochromatic light is incident on a diffraction grating. Determine the period of the grating if
the 2nd order maximum for a wavelength of 600 nm corresponds to a deviation of 30° from the original
direction.

2. Calculate the binding energy of the nucleus 105B if Ma = 10.01294 Da, mp = 1.6726 ¢ 10'27kg ,Mnp=
1.6749 » 10'27kg. 1Da = 1.6605—10'27, electron charge -1.6¢ 10'19Coulomb). Express the answer in MeV.

3. Forced oscillations are described by differential equation 0.2 x" +0.24x'+1.8x = 0.6 sin 5t. At what frequency
of external force will there be resonance?

An ambulance has travelled a distance 1=20 km. The car travelled the first part of the way at a speed 3 times
higher than its average speed. The second part of the journey was travelling at a speed 1.5 times less than its
average speed. Find the length of the first part of the path.

5. Construct and characterize the image of the object located between the front focus of the collecting lens
and the lens itself. The base of the object is on the major optical axis.



6. The piston of a medical syringe is pressed horizontally with a force of 0.25 N. The diameter of the piston is
9mm. The density of the liquid is 1300 kg/m3. At what speed will the liquid flow out of the hole?

7. The logarithmic decrement of damping of a tuning fork is 0.007. The frequency of oscillation is 120 Hz. After
what period of time will the amplitude of oscillations of the chamberton decrease 60 times? Consider that the
period of damped oscillations is close to the period of free un-damped oscillations.

8. A stone falls from a height of 259 m with an initial velocity of 2 m/s. What is the path the stone travels in the
last 2 seconds of flight?

9. Construct and characterize an image of an object located at a distance equal to twice the focal length of the
collecting lens. The base of the object is on the optical axis of the optical scheme.

10. A driver travelling at a speed of 25 m/s gives a signal with a frequency of 680 Hz. A second car is travelling
towards it at a speed of 15 m/s. What frequency will the driver of the second car hear the signal before and
after the cars meet? The speed of the sound is 340 m/s.

11.The linear coefficient of attenuation of concrete is 10 m-1. Determine how many times the intensity of a
narrow beam of y-rays of cobalt (6027Co) will decrease as it passes through a 25 cm thick concrete slab.

Determine the thickness of the half attenuation layer for the concrete.

12. A drip tray hangs 37 cm above the bed of the patient. A medication solution has been injected into the vein
of the forearm. The density of the solution is 1032 kg/m3, viscosity 1.6 mPa*s and the pressure in the vein was
55 mm of water column. A needle inserted into a vein has a lumen diameter equal to 0.5 mm. Determine the
length of the needle to be used so that 400 ml of solution will enter the patient's venous bed in 40 minutes
through the drip.

13. The movement of a helicopter is described by the equation: x = 130 + 30t + 1.5t2. Determine the moment
in time at which the instantaneous speed will be 60 m/s.

14. The natural absorption index of a substance is 0.3 cm-1. The light flux is incident on a plate of this
substance which is 2.35 cm thick. Determine what fraction of the light flux will pass through this plate. Neglect
the scattering of light in the plate.

15. Decide the half-life of radioactive iron 5926Fe, initially 6><1O18 atoms, and after 225 days it has become
1,875x1017.

16. Determine the minimum wavelength in the spectrum of X-rays if the velocity of the electrons incident on
the anti-cathode of the X-ray tube is 2@108 m/s. The mass of the electron is 9.1 10731 kg, h=6.63 « 10
3%y /ke.

17. The maximum value of Reynolds number in one of human main arteries is equal to 4175. The diameter of
the lumen of the vessel is 13 mm, the density of blood is 1050 kg/m3. Determine the coefficient of dynamic
viscosity of blood if the maximum linear velocity of blood flow in an artery is 1.5 m/s.

18. The initial activity of 13145 103 Bg. Calculate the number of radioactive nuclei of this substance after 30
days. The half-life is 8 days.

19.Determine the distance between the electrodes during electrophoresis, if the mobility of ions is 2mo-/

m2/VE, the voltage between the electrodes, is 10 V, and the ions have moved for 15 minutes by 1.5 cm?



20. Determine the angle at which light rays are incident from air (on a plane-parallel plate with refractive
indices n=1.5 if the angle of refraction of the rays is 30°. The thickness of the plate is 12.0 mm Prove that the
angle at which light rays exit the plate is equal to the angle of incidence. (Draw a picture).

21. When a body falls freely to the ground from height h during the last second of its flight, it has flown a
distance equal to h/3. Determine the height h from which the body fell.

22. A sanitation board is moving at a speed of 60 m/s before beginning to land. After 15 s its speed has
decreased by a factor of 2. Determine the acceleration of the aircraft.

23. The distance of best vision for a farsighted eye is 45 cm. Which glasses should be used to bring the vision
closer to normal?

24. The hydrodynamic resistance of the precapillary section (containing arterioles) is 1.5 times greater than the
hydrodynamic resistance of the human bloodstream section containing capillaries. Determine how many times
the diameter of the arteriole is greater than the diameter of the capillary. The length of the arterioles is 0.8

mm, their total number of arterioles is 3.5@108, the length of the capillary is 0.11 mm. The total number of

capillaries is 2707,

25. Determine the initial phase of the oscillation given by the equation: x = A sin w (t + 1), where w = 31/2
(radianes-1), t=0.2 (s).

26. The modulus of elasticity (Young's modulus) of a tendon is 2.8 207 N/m2. The original length of the tendon
was 12 cm. Determine by how many millimetres this tendon will lengthen under the action of a force of 10N if
the cross-section of the tendon is a circle with a diameter of 5 mm. What is the modulus of elasticity (Young's
modulus) of this tendon?

27. A transparent plate with refractive index 1.45 and thickness 1.3 mm is placed in the path of a light beam.
By how much will the optical length of the path change if the beam falls at an angle of 75° to the surface
normal?

28. In the observed COE reaction the erythrocyte is moving uniformly at a speed of 3 mm/h. The density of the
erythrocyte is 1085 kg/m3, the density of the blood plasma is 1035 kg/m3. Considering the erythrocyte to be a

ball with a diameter of 5.7 um, determine the viscosity of the blood plasma.

6. YueOHO-MeTOUUECKOEe H HH(OpMaIMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/1y/1s1)

OcHoBHas uTeparypa:

1. Remizov A.N. Medical and biological physics : yue6nrk / Remizov A.N. - Mocksa : 'OOTAP-Menua,
2022. - 576 c. - ISBN 978-5-9704-7102-9., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=809552&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. Frank, Philipp. Foundations of physics. - Chicago : University of Chicago Press, 1946. - 78 p. -
(International encyclopedia of unified science. vol. 1, Ne 7)., 1 3k3.

2. Advances in biological and medical physics . Vol. 3 / ed. by J. H. Lawrence, C. A. Toblas. - New
York : Academic Press, 1953. - 367 p., 1 3k3.

3. Tim Salditt. Biomedical Imaging : Principles of Radiography, Tomography and Medical Physics. - De
Gruyter, 2017. - 1 online resource. - ISBN 9783110423518. - ISBN 9783110426687. - TekcT :



3/1eKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=857809&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):

CripaBouHo-uH(MOpMalivoHHas cucteMa «KoHcynbtauT [Tmoc»: http://www.consultant.ru
HayuHast poccuiickast aeKTpoHHast oubmoTeka elibrary.ru: https://elibrasy.ru/

7. MaTepua/IbHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueGHble ayAWTOPUM [i/is1 TIPOBeJieHHsl yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMO#i, OCHaIlleHbl MYyJbTUMeAUNWHBIM 000py/j0oBaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpencTBaMy  00yueHHs, KOMIbIOTEDAMH, CIe[MaIu3upOBaHHbIM 000pyZoBaHueM: [ ajbBaHM3aTOP
[Morok-1, Habop npubopoB [/t 3yueHus: paclpoCTpaHeH!s yIbTpa3ByKa, MaTeMaTHueCKUid MasiTHUK,
nabopaTopHasi yCTaHOBKa [y M3y4yeHHsl 3aTyXalol[UX S7eKTPOMarHUTHBIX  KosieOaHuM,
pedpakTomMeTp.

[MomereHyst AT CaMOCTOSITeIbHOM paboThl 00YYalOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
MH(OPMaIMOHHO-00pa30BaTe/TbHYIO Cpefy.

ITporpamMma coctapsieHa B cooTBeTcTBUU ¢ TpeboBaHusmu PI'OC BO mno cnermansHoctd 31.05.03 -
Cromarosnorusi.

Artop(bl): FOnuHLeB AHzpeli BnaauMupoBuu, KaHAUAaT GU3MKO-MaTeMaTUUeCKHX HaykK.
3aBeayromuii kadeapoii: BogeHeer BraguMup AHaTo/IbeBUY, JOKTOP OMOOTMUECKUX HaYK.

[TporpamMma oziobpeHa Ha 3acefjaHuM MeToAnuecKoi Komuccuu ot 06.09.2022, mpoTtokos Ne 1.
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