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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS 1O JUCHHUILIMHE, COOTHECEHHBIX
CIUIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOEHHUSI 00pa30BaTeIbHOM MPOrpaMMblI
[Tpu uzyuennu aucuniumiel «Pagunannonnas Gpusnka» y 00y4aromerocs JOHKHBI
dbopMupOBaThCA CIEIYIONINE KOMIIETEHINH:
OK-9 crioco6HOCTh NCII0IB30BaTh IPUEMBI IIEPBOI1 TIOMOILM, METOBI 3aLIUTHI B YCIOBUSIX
YpEe3BbIYANHBIX CUTYyaIIUH
[TIK-1 crmocoGHOCTh UCTIONB30BATh CIEIMATM3UPOBAHHBIC 3HAHUS B 001aCTH (DU3HKH TS
OCBOEHUS MTPODQUIBHBIX PUZNYECKUX JUCIHUILTUH
[1K-8 cnocoOHOCTh MOHMUMATH M MIPUMEHSATH Ha TIPAKTUKE METO/IbI yIIpaBieHus B chepe
MPUPOIONOIB30BaAHUS
B pe3ynbrate ocBoeHUs 00pa30BaTEIbHOM MPOTrPAMMBI 00 yUAIOITHIICS TOJDKEH OBIAICTh
CIIEAYIOIIMMU pe3yJbTaTaMu 00ydeHHs [0 JUCHUIUTUHE:

Pe3ynbrarel 00yueHus dopmupyemas IIpun
KoMIeTeHIus (¢ | Meua
YKa3aHHUEM KoJia) | HHUE

3HaHUS 3HaTh: (QU3MUECKHE IMporecchl, Jexamnme B ocHoBe | OK-9
BO3HUKHOBEHMUS nonusupyromux | [MK-1,
U3ITy4eHUN(PEHTI€HOBCKOTO, paauoaktuBHoro, | [1K-8

HEHUTPOHHOT0) U WX B3aUMOJEUCTBUS C BEILIECTBOM, B T.U.
c  OuoNorMyeckKMMM  OOBEKTaMH;  CYLIECTBYIOIINE
IIPUPOIHBIC u VCKYCCTBEHHBIE VUCTOYHMKHU
MOHM3UPYIOLINX U3Iy4YEHHUI; OCHOBHBIE 3aKOHOMEPHOCTH
JENCTBUS HOHU3UPYIOIMX U3IyYEHUN Pa3HbIX SHEPTUNA U
BUJIOB Ha OMOJIOIMYECKYIO Cpely U UX IpUMEHEeHue s
JUArHOCTHKM, TEpaluu; OCHOBBI JIO3UMETPUH, MEPHI
0€30IaCHOCTH IPH  MCIOJB30BAaHUM HMOHU3UPYIOLINX

W3JTyYCHHI.

YMenus YMeTh: NPOBOJUTH pacyeThl MOIJIOIEHHOM, OK-9
SKBUBAJICHTHOI JO3bI. TIK-1,
YMeTh:IPUMEHSTh 3HaHUS B 00JIACTH KJIaCCUYECKOU U I1K-8

KBaHTOBOM MCXaHUKH, TCPMOJANHAMUKH,
QJICKTPpOMArHeTu3Ma, OITUKHU JJISI aHaAIn3a q)HSI/I‘ICCKI/IX
SIBIICHUI 1 MMpoHECCOB B CIIOXKHBIX CUCTEMAX.

Bnanenus | BrageTh — HaBBIKAMH HCIIOIL30BAHUS OK-9
(HaBBIKM / | CHICIIUATM3UPOBAHHBIXMETOIOB penteHus 3anad pusuku u | [1K-1,
OIIBIT MEXIUCHIUIITMHAPHBIX 3a71a4, HAaBBIKAMH paOOTHI I1K-8
NESTENbH | JIO3UMETPOM, PATUOMETPOM

0CTH)




2. MecToO M 1ieJib AMCIMIIJIMHBI B CTPYKTYp€e 06pa30oBaTe/IbHOM MPOrpaMMbl

Hucuunnuna «PagmanmonHasi Gu3nKa OTHOCUTCS K 86apUamueHoll 4acTH.
JucuunnuHa uzydaercs Ha 4 Kypce B 7 ceMectpe.

Iesnb QUCUMIUIMHBL — U3y4uTh (PU3MUYECKUE MPOLECCHI, JIEKAINEe B OCHOBE BO3HHUKHOBEHUS
UOHU3UPYIOIIMX  M3JIyYeHUH (PEHTT€HOBCKOTO, pPAaJUOAKTUBHOIO, HEHWTPOHHOIO) U  HX
B3aUMO/ICHCTBHS C BEIIECTBOM, B T.4. C OMOJIIOTHYECKUMHU O0BEKTaMHU; CYIIECTBYIOIINE TPUPOTHBIC
U UCKYCCTBEHHBIE MCTOYHUKM MOHM3UPYIOIIMX HU3JIYYCHUH; OCHOBHBIE 3aKOHOMEPHOCTH ACUCTBUSA
MOHU3UPYIOMIUX M3ITyYEeHUH pa3HbIX SHEPTHi U BUAOB HAa OMOJIOTHYECKYIO CPEly U UX MPUMEHEHHUE
JUI TUaTHOCTUKU TEPallud; OCHOBBI JJO3MMETPUHU, Mephbl 0€30MacHOCTH MpPHU HCIOJIb30BAHUU
VOHM3UPYIOLINX U3ITy4CHHM.

Jlis OCBOEHHUS JUCLUIUIMHBI HEOOXOJUMBbl KOMIIETEHLUH, C(HOPMHUPOBAHHBIE B PaMKax
U3y4YeHMsl CIeAYIOUX AucuuIuinH: Pu3nKa aToMa U aTOMHBIX SIBJICHUH, (U3KMKa aTOMHOIO sJIpa U
JJIEMEHTapHbIX 4YacThull, Xumus, be3omacHocTh xu3HeneATrenbHOCTH, (DU3NUECKHEe METOABl H
ABJICHUS B OMOJIOrUM U MeaulvHe, buopusuka, MeaunuHckue npudbopsl, anmnapaTsl, CUCTEMbI

3. CogepxaHue padboyei mnporpamMmsbl (060'beM JUCHMIIJIMHBI, TUIILI U BUAbI
y4eOHBbIX 3aHATHH, y4eOHO-MeTOJu4YeCKoe obecnieyeHre
CaMOCTOATE/IbHOM PaboThl 00yYaIOLIUXCS)

Conepxanne pabodeii mporpaMMel peacTapiieHo B [Ipumoxennn Ne 1.

4. ®oHJ, OLeHOYHbIX CPEACTB M0 AUCHUIIMHE.

4.1. llepeyeHb KOMNETEHLMI C yKa3aHMEM 3TanoB HMX (GOpMHPOBaHUA B
npounecce 0CBOeHHs1 06pa3oBaTe/IbHOM mporpamMmbl. OnucaHUe MoOKa3saTesierd u
KpUTEpUEB OLEHUBAaHMS KOMIETEHUUA Ha Ppas/iMYHbIX 3Tamax MX
dopMupoBaHus, onvcaHUe WIKaJ OLLeHUBaHUS

Koxn u popmynrpoBka KOMIETEHIIMH

OK-9 cnocoGHOCTH UCIOIB30BATh IPUEMBI TIEPBOM MOMOILM, METO/IbI 3AIIUTHI B
YCIIOBUSIX UPE3BBIYANHBIX CUTYyal[ui

Oran [Inanupyemsbie pe3yabTaThl Kpurtepuu olieHMBaHUs pe3ynbTaTOB O0YUCHUS
OBEHb o0OyueHus
op Y «He 3aureno» «3auTeHO»
(mokazaTeny JOCTHKEHHUS
OCBOGHUS | 33/IaHHOTO YPOBHS OCBOCHHS
P 9 Crynent Habpan ot 0 —go0 59 | Cryzent Habpan ot 60 — 1o
KOMIIETEeH KOMIIETEHIINH)
OamnoB 100 6amos
817078
IlepBolit | 3HaTk: ¢usnueckue | He chopmupoBansl 3Hanus CdhopmupoBansl 3HaHUSA
aTamn IPOLECCH, Jexamue B | (PU3MIECKUX NPOIIECCOB, (u3MUECKUX  MPOIIECCOB,
(sHammus) OCHOBE BO3HUKHOBECHUS | JICKAIIINX B OCHOBE JeXamux B OCHOBC
HOHU3UPYIOIINX BO3HUKHOBEHHUS BO3HUKHOBEHHUS
W3JTyYCHHI HOHU3UPYIOLITUX HOHU3UPYIOLIUX
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(PEHTTeHOBCKOTO, U3y4YECHHUI W3Ty4YECHHI
PagOaKTUBHOIO, (pEHTIeHOBCKOT O, (peHTreHoBCKOrO,
HEHUTPOHHOIO) 5 HUX | paIlOaKTUBHOIO, panuoaKTUBHOIO,
B3aUMOJCUCTBUSA C | HEUTPOHHOI0) U UX HEHUTPOHHOTIO) 51 150.¢
BEIIECTBOM, B T.4. C | B3aUMOJECICTBUSA C B3aUMOJICUCTBUS c
OMOJIOTMYECKUMU BELIECTBOM, B T.4. C BEIIECTBOM, B T.4. C
o0BeKTaMu; OHOJIOTMYECKUMHU OHOJIOTrMYECKUMHU
CYILLIECTBYIOIINE 00BEKTaMU; 0o0BEKTaMU;
MIPUPOITHBIE U | CYLLECTBYIOLIUX CYLIECTBYIOLIUX
HCKYCCTBEHHBIE MIPUPOJHBIX U TIPUPOIHBIX 51
HCTOYHUKU HUCKYCCTBEHHBIX HUCKYCCTBEHHBIX
HOHU3UPYIOLIHAX HCTOYHUKOB HCTOYHUKOB
U3JIy4CHU; OCHOBHBIE | HOHU3UPYIOLINX HOHU3UPYIOLINX
3aKOHOMEPHOCTHU W3J1y4YECHHUI; OCHOBHBIX W3J1y4YCHUN; OCHOBHBIX
JIEMCTBUSI MOHU3UPYIOIINX | 3aKOHOMEPHOCTEN U 3aKOHOMEPHOCTEN
U3JIy4CHUN Pa3HbIX | JCUCTBUN HOHU3HMPYIOLUX | JEHCTBHUS MOHU3UPYIOLIHUX
SHEPrMii M BUIOB HA | U3JYyYEHUHN pa3HbIX U3IIy4eHU I pa3sHBIX
OMOJIOTMYECKYIO CpeAy U | SHEPTHil U BUJOB HA SHEPrud M BHUAOB HA
WX  TpUMEHEHHEe  JUIs | OMOJIOTHYECKYIO Cpeny U OMOJIOTMYECKYIO Cpeay H
JHUArHOCTUKHU Tepanuy; | UX IPUMEHEHUE I UX  [pUMEHEHUuEe I
OCHOBBI IO3UMETPHUH, | AUATHOCTUKHU TEPATINH; JTHArHOCTHUKHA TEpaIuy;
Mepbl 0€30MacHOCTH TMPH | OCHOBBI JO3UMETPUU OCHOBBI JO3UMETPUU
HCTIOJIb30BaHUU
HOHU3UPYIOLIHUX
W3JTYYEHHU.
Bropoit VMeTh: IpoBOAMTE pacueTsl | B menom ve copmupoBansl | [lonmHocTeio chopMUPOBAHEL
JTaI OTJIOIICHHOH, YMEHHS IIPOBOIUTH PACUETHl | YMEHMs IIPOBOJUTH PACUETHI
(YMeHus) | sxpupameHTHON T03BL. MOTJIOLIEHHOM, MOTJIONIEHHOM,
VMeTh:IpUMeHATS 3Hanus | OKBUBAICHTHOM 9KBUBAJICHTHOM
06IACTH KIACCHUECKO 1 JIO3BLIIPOBOJUTH JIO3BI.IIPOBOJUTH
KBAaHTOBOM MEXaHHUKH, HHeHTHq)HIiaHmO HﬂeHTH(bmiaumo
OTAaCHOCTEH M uX OTACHOCTEH M UX
TCPMOIMHAMUKH, nopakaromux (HakTopoB B NopakaroIux GaKkTopoB B
S/ICKTPOMArHCTH3MA, ONTHKH | yoroppax upesBbIyaiinoii YCJIOBHSIX YpPE3BBIUANHOMN
JUIs aHau3a PU3NIEeCKUX curyaunn (UC), curyauun (UC),
SIBJICHUH ¥ IIPOLIECCOB B HCIIONB30BaTh HCHOJIB30BaTh
CJIOJKHBIX CUCTEMaX. MIpUEMBI TIEPBOM TTOMOIIIH, NpUEMBI IIEPBOH TOMOIIIH,
HCHOJb30BaTh IPUEMBI HCHOJIBb30BaTh IPUEMBI
3aLIUTHI B YCIOBUSX 3aLIUTHI B YCIOBHUSIX
YpE3BbIYaUHBIX YpE3BbIYaMHBIX
CUTYyalluH, JIOIYCKAIOTCA | CUTyaluH, JIOITYCKAarOTCsI
rpyObIe OIMOKH HEOOJIbIIINE OIMTHOKH
Tpernii Bnaners: B uenom e copmuposansl | [TomHOCTHIO
Jrail -HaBBIKAMH OpraHM3alyH | BIIaJCHHS HaBBIKaMH | C(hOPMHUPOBAHBIBIIAICHUS
f;ﬁf;f:g;) Oe3omacHO pabOTHI. opraHu3anuu  0€30mMacHOl | HaBBIKAMHU OpraHu3anuu
- HaBbIKAMM HCIIOJIb30BaHUs | paboOTHL, MCIIOJIb30BaHus | OezomacHon paboTHI,
METOO0B 3alIUThI B | METOI0OB 3allIHuThI B | UCIIOJIb30BAHUA METOJ0B
YCIIOBUSAX T-IpeEIBI)IT-IaI‘/'IHBIX YCIOBUAX ‘-IpeSBBI‘IafIHLIX 3alIUThI B YCIIOBUAX
CUTyalui CUTYAaLHH. Ype3BBIYAMHBIX  CHTYyallWH,
JOIMYyCKaloTCsl  HeOOoblINe
OIIHOKH

[TK-1 crnocoOHOCTh KCIOJIB30BaTh CHEHMATM3UPOBAHHbBIE 3HAHUS B 00J1aCTH (DU3UKHU ISl OCBOEHUS
npopMIBHBIX (PU3HMYECKUX AUCIUTIINH
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Otan [TnanupyemMsbie pe3ynbTaThl Kputepun orieHuBaHuUs pe3yJbTaTOB 00yUYCHUS
(yposeH (HOK%a;)gz;;IgngeHHH «He 3autreno» «3auTeHOo»
zg;%zligfl SaHaHHEZ;EEE:;ISH%BOGHM Crynent Habpan ot 0 —10 59 | Crynent nHabpan ot 60 — 10
—_ OamnoB 100 6annoB
[epBblit | 3Hats: ¢usnueckue | He chopmupopansl 3nanus | ChopmupoBaHbl 3HAHUS
oTan IpOILIECCHl, JeKamye B | PU3MYECKUX IPOLECCOB, (u3MYECKUX TMPOIIECCOB,
(3Hanms) OCHOBE BO3HUKHOBEHUS | JICKAIIUX B OCHOBE Jexaiumx B OCHOBE
MOHU3UPYIOLIUX BO3HUKHOBEHUSA BO3HUKHOBEHMUS
W3JTy4EHH I HOHHU3HUPYIOLIUX HOHU3UPYIOIIUX
(PEHTTEHOBCKOTO, U3Ty4YCHHUI M3JTyYCHUI
pagnoaKTHBHOIO, (pEeHTTreHOBCKOrO, (pEeHTTeHOBCKOrO,
HEUTPOHHOTO) u UX | paIHOAaKTUBHOTO, paIlOaKTUBHOTO,
B3aUMOJIEHCTBUS C | HEUTPOHHOI0) U UX HEHUTPOHHOIO0) U  MX
BEUIECTBOM, B T.4. C | B3AUMOACUCTBHS C B3aUMOJICUCTBUS
OHOJIOrMYECKUMU BEIIECTBOM, B T.4. C BEIIECTBOM, B T.4. C
00BbeKTaMu; OHOJIOTMYEeCKUMHU OHOJIOTMYECKUMHU
CYILIECTBYIOIIUE 0o0BeKTaMu; 00BbeKTaMu;
MPUPOIAHBIE U | CYIIECTBYIOIINX CYILIECTBYIOIINX
HCKYCCTBEHHBIE MPUPOJIHBIX U IIPUPOAHBIX u
MCTOYHUKHU HUCKYCCTBEHHBIX MCKYCCTBEHHBIX
HUOHHU3HPYIOIINX HWCTOYHHUKOB HMCTOYHUKOB
U3JIy4CHHUI; OCHOBHBIE | HOHU3UPYIOIIUX HOHHU3UPYIOIIUX
3aKOHOMEPHOCTH W3J1y4YE€HHUI; OCHOBHBIX W3JIyYEHHU; OCHOBHBIX
JEWCTBHSI HOHU3UPYIOMIMX | 3AaKOHOMEPHOCTEU M 3aKOHOMEPHOCTEN
U3ITy4eHUu pa3HBIX | JACHCTBUM HOHU3UPYIOUIMX | JIECHCTBUS
SHEPrUil ¥ BHMIOB Ha | U3JIyYEHHH Pa3HbIX MOHU3UPYIOLIUX
OMOJIOTHYECKYIO Ccpejly | | DHEPIUi U BUIOB Ha U3IIy4eHU I pa3HbIX
nux IIPAUMCHCHHC TIJIs 6I/IOJIOI‘I/I‘leCKyIO cpeay u 3HepFI/II7I U BHUHIOB Ha
JIMarHOCTUKU Tepanuu; | UX MPUMEHCHUE IS OMOJIOTHYECKYIO Cpely U
OCHOBBI J03UMETPHH, | AMATHOCTHKHU TEPAInH, UX  TPUMEHEHuEe It
Mepbl  GE€30IacHOCTH TIpH | OCHOBBI JO3UMETPHH JIMaTHOCTUKU  TEpaIlvy;
WCTIOJIb30BaHUH OCHOBBI JJO3UMETPHH
MOHU3UPYIOLIUX
W3JIy4ECHUI.

Bropoii VMeTh: npoBoauTh pacuetsl | He cdopmuposansl ymenus | ChopmupoBaHsl YMEHUS

aran THOTJIOLIEHHOH, IIPUMEHSTh 3HaHUS B | IPUMEHSTH 3HAHUSA B

(YMeHHS) | sxpuBATEHTHOIM 1O3BL. 00J1acTH KIIaCCHYECKOH 1 00JIacTH KIIACCHYECKOH 1
yMeTLZHpI/IMeHHTL 3HAHUS B KBAaHTOBOU MCXaHUKH, | KBAHTOBOH MCXaHUKH,
00JIACTH KJIACCHYECKOH 1 TCPMOJNHAMUKHU, TCPMOJNHAMUKH,
KBAHTOBOI MEXaHHKI, ANIEKTPOMArHeTH3Ma, ONTUKH | 3JIEKTPOMarHeTH3Ma,

JUTSL aHaM3a (PU3HYECKUX ONTHKA  JUIA  aHaiu3a

TCpMOAMHAMUKIL, SIBJICHUH ¥ MPOILECCOB B | (PU3NYECKUX
SMICKTPOMArHCTH3MA, OMTHKI | ¢ o5eppix crcTeMax SBJICHUH M TIPOIECCOB B
JUTST aHanm3a (pU3MaecKnx CITOIHEIX cHCTEMaX,
SIBJICHHI 1 TIPOLIECCOB B JIOITYCKAlOTCsl  HeOoJbIINe
CIIOYKHBIX CUCTEMaX. OLINOKH

Tperuii Bragets - HaBblkamu | He chopmupoBanbl | CHOpMHPOBAHBI  BIIAJICHUS

oran UCIIOJIb30BaHUS BIIAJICHUS HaBBIKAMH | HABBIKAMU  HWCIIOJIb30BaHHUS

S;ii?s:ﬁz) CrICMaJIn3UPOBAHHBIX HCIIO0JIb30BaHUA CIICIUaJIM3UPOBAHHBIX
METOO0B pEUICHUA 3aa4 | CneuruaIn3npPOBaHHBIX MCTOOOB pCIICHUA 3adad
bu3ukn W | METOJIOB  peIleHusl  3ajay | GU3HKH u
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MCKAUCHUTTITMHAPHBIX
3ajJgad.

¢buzuKu "
MEKAUCIUTUTMHAPHBIX
3ajad.

MCKAUCITUTIIIMHAPHBIX
3aJga4

[1K-8 crocoOHOCTh MOHMMATh M NMPUMEHATh HA MPAKTUKE METO/Abl yIpaBieHHS B cdepe

MMPpHUPOAOITIOJIb30BAHUA

Oran

[InanupyemMsbie pe3ybTaThl

Kpurepuu onieHuBanms pe3yasTaToB 00ydeHus

(ypoBeHb o0OyueHus
) (mokazarteny JOCTHKEHHS «He 3aureHo» «3a4TeHo»
OCBOEHUS | 3aJaHHOrO0 ypoBHs ocBoeHMs | CtyneHt HaOpan oT 0 —no 59 | Cryzaent Habpan ot 60 — 10
KOMITETCH KOMIIETEHIINH) OamtoB 100 6anmoB
IUH

[epBblit | 3Hats: ¢usnueckue | He chopmupopansl 3HaHUS CdopmupoBaHb 3HAHUS

oTan IpOIIECCHl, JeKamme B | PU3MYECKUX IIPOLECCOB, (DU3UYECKUX  MPOIECCOB,

(3HaHWA) | ocHOBe  BOZHMKHOBEHHs | JEXKAIIMX B OCHOBE JIeKaIuXx B OCHOBE
HUOHU3UPYIOIINX BO3HHUKHOBEHHUS BO3HHUKHOBEHMS
U3JTydCHUI HOHU3UPYIOLIHAX VOHU3UPYIOLIUX
(PEHTTEHOBCKOTO, W3JTy4YCHHI W3JTyYEHHI
palnOaKTUBHOTO, (pPEHTIeHOBCKOTO, (PEHTTE€HOBCKOTO,
HEHTPOHHOTO) u WX | paIHOAKTUBHOTO, PallOaKTUBHOTO,
B3aUMOJICHCTBHS ¢ | HEUTPOHHOTO) M UX HEHTPOHHOT0) u 150.4
BEUIECTBOM, B T.4. C | B3AUMOACHUCTBHSA C B3aUMOJICUCTBUS C
OUOJIOTUYECKUMU BENIECTBOM, B T.4. C BEIIECTBOM, B T.4. C
00BeKTaMHU; OMOJIOTUYECKUMH OMOJIOTUYECKUMH
CYILIECTBYIOIIHE 00beKTaMu; 00beKTaMu;
IIPUPOIHBIC 1 | CYLICCTBYIOHNX CyHICCTBYIOIIUX
UCKYCCTBEHHBIC MPUPOJIHBIX U MIPUPOJTHBIX u
MCTOYHUKHU HUCKYCCTBEHHBIX MCKYCCTBEHHBIX
HUOHHU3HPYIOIINX HCTOYHUKOB WCTOYHUKOB
U3JIy4CHMUI; OCHOBHBIE | HOHU3UPYIOIINX MOHU3UPYIOLIUX
3aKOHOMEPHOCTHU W3J1y4YE€HUI; OCHOBHBIX W3JIyYEHHUH; OCHOBHBIX
JENCTBUS HOHU3UPYIONIUX | 3AKOHOMEPHOCTEN U 3aKOHOMEPHOCTEN
W3JIy4YEeHU N pasHBIX | ACHCTBUH MOHU3UPYIOIINX | ICUCTBUSA MOHU3UPYIOIINX
SHEPrUil ¥ BHMIOB Ha | U3JIyYEHHH Pa3HbIX W3IIy4eHU N pa3sHbIX
OMOJIOTHYECKYIO Cpelly | | DHEPTUH U BUIOB Ha SHEpPrud M BHUAOB HA
X  [pUMEHEHHEe i | OMOIIOTHYECKYIO Cpefly U | OMOIOTUYECKYIO CpEny M
IIMArHOCTUKH Tepanuu; | UX MPUMEHCHHUE IS UX  [OpUMEHEHHE  JUIs
OCHOBBI J03UMETPHH, | AMATHOCTHKHU TEPAInH, JIMarHOCTUKHU Tepanuu;
Mephl 0€30MacHOCTH MpH | OCHOBBI JO3UMETPHUU OCHOBBI JJO3UMETPUH
WCTIOJIb30BaHUH
MOHU3UPYIOLIUX
W3JTYYEHHUI.

Bropoit VMeTh: npoBoauTh pacuetsl | He cdopmuposansr ymenus | ChopmupoBaHs YMEHHUS

aTamn TIOTJIONIEHHOH, MPUMEHITh Ha MPaKTHKE | MPUMEHATh HA  TPAKTHKE

(YMeHMS) | jxpuBaneHTHOMN 03I METOJIbl YIPaBIICHUS B cepe | METOIbI YIIpaBJICHUS B cepe

YMeTh:IPUMEHATH 3HAHUSI B
00J1aCTH KITAaCCUIECKON U
KBAaHTOBOW MEXaHUKHU,
TEPMOANHAMUKHU,
OJICKTPOMArH€TuimMa, OITUKH
JUTST aHam3a (pU3maecKnx
SIBJICHMM U ITPOLIECCOB B

MIPUPOIOTIOTH30BAHHS

MIPUPOIOTIOTH30BAHHS




CJIOKHBIX CHCTEMaX.
Tpetmit Branmers:skomornyaeckoit He cthopmupoBansl | ChopMupoBaHBl  BIAIACHUS
aTamn TPaMOTHOCTBIO W | BIQJCHUS  DKOJOTMYECKOH | DKOJIOTHUYECKON
(BMameHu | KOMIICTEHTHOCTHIO. Biajnerh | rpaMOTHOCTHIO U | TPaMOTHOCTBIO "
s HABBIKAMHM TIPUMEHCHHSI Ha | KOMIICTCHTHOCTBIO, KOMITETCHTHOCTBIO,
HaBBIKAM | TIPAKTUKE METO/IOB | HABBIKAMHM TPUMEHECHUS Ha | HABBIKAMH TNPHUMEHEHHS Ha
n) yIpaBICHHUS B cdepe | mpakTUKe METOJIOB | MPaKTUKE METOJIOB

MIPUPOJIOTIONH30BAHUS yIpaBICHUS B cdepe | ynpaBicHuS B cdepe

Brnagets  — ~ HaBBIKAMH | IPUPOJIOTIOIE30BAHHUS MPHUPOAOTIOIH30BAHHUSI

UCTIOJIb30BaHHUS

CIICIMATU3UPOBAHHBIX

METO/IOB  peIlIeHUs]  3ajad

bH3uKH u

MEXTUCITUTUIMHAPHBIX

3ajad.

Kpurepussmu  OICHMBaHHS OCBOCHHMS KOMIICTCHIIMH  SIBJIISSIFOTCS  Oajuibl, KOTOpBIC

BBICTABJIAAIOTCA MPCHOAABATCIIEM 3a BHUAbI ACATCIBHOCTH (OHCHOT-IHI)IC CpeILCTBa) IO HUTOIramM
HU3YUCHUA MOI[y.]'ICﬁ (pa?»,[[eJ'IOB I[I/ICI_[I/IHJ'H/IHBI), IMEPCUYNCIICHHLIX B peﬁTHHF-HJ’IaHe JAUCHUITIIMHBI.

4.2. TunoBbie KOHTPOJIbHbIE 3aldHUA UJIN HHbI€ MaTE€pPHaJlbl, HGO6XOAI/IMBIC AJIA
O €EHKH 3HaHHﬁ, YMeHI/II‘/'I, HABBIKOB U OIIbITA A€ATE/IbHOCTH, XdPAKTEPHU3YIOILINUX
ITallbl (l)OpMPlpOBaHl/IH KOMHETEHHI/Iﬁ B 1mponecce 0CBOcHHUA oﬁpasoBaTeanoifl

nporpaMmmMmal. MeTO,Z[l/I‘leCKI/le MaTepuaJibl, onpeaeadlIiue npoueaypbl
OLl€eHUBAHUA 3Hal-ll/ll71, YMeHHﬁ, HaBBIKOB U onbITa AeAaATe/IbHOCTHU,
XapaKTepU3yIIIHUX 3Talbl (l)OpMI/IPOBaHI/lﬂ KOMl‘leTeHuI/Iﬁ
Jransl Komnerenmu O1LieHOYHBIE
Pesynberater 00ydeHus
OCBOCHUS s CpelcTBa
3HaTh: OCHOBHBIC 3aKOHBI H HOPMAaTUBHBIE TOKyMeHTH B | OK-9
obnactu 6e30macHOM IeITEILHOCTH YeJIOBEKA;
MIpaBUJIa TEXHUKHU 0€30MacHOCTH; TK-1
METO/IbI MPO(UITAKTUKY YPE3BBIYANHBIX CUTYALUH U I1K-8
Cpe/CTBa 3aILUTHI;
3HaTh TPHUEMbI nepooﬁ HOMOH_[I/IL METOJbI 3alUThl B . IpaKTHIECKAS
YCIIOBHUSIX YpE3BbIYaHbIX CUTYalUH pabora
3HaTh— METOMBI AaHAIHN3a CBOUCTB (PH3MUECKUX CHCTEM '
1-if 9ram KOHTpOJIbHAsI
Pa3HOT0 YPOBHsI OpraHu3aluu pabota
3HaTh:  (PU3MYECKHME  MPOLECCHI, JIEKANME B  OCHOBE ’
3HaHuS BO3HUKHOBEHHSI HOHU3UPYIOUINX U3IIydeHHH (PEHTT€HOBCKOTO, [THChMCHHAA
panMoOaKTHBHOTO, HEHTPOHHOTO) M WX B3aUMOJEHCTBUS C KOHTPOIbHAA paboTa,
BEIIECTBOM, B T.4. C OHWOJOTHYECKUMH OOBEKTAMU; 3ammTa pedepara
CYLIECTBYIOIIHUE NPUPOAHBIE W HCKYCCTBCHHBIC HWCTOYHUKH
HOHM3HMPYIOIIUX M3JIy4€HUH; OCHOBHBIE 3aKOHOMEPHOCTHU
JIEHCTBUST HMOHM3MPYIOILUX H3IY4YEHHH pasHbIX JHEpruil u
BHUI0OB Ha 6H0JTOFHLICCK)’}O cpe)ly n Hux HpI/IMeHeHI/Ie JJIs
JAUArHOCTHUKH Tepam/m; OCHOBBI )IOSI/IMGTT)I/II/I, Mepbl
6B3OHaCHOCTI/l HpH HCIIO0JIb30BAaHHUHU I/IOHI/ISI/Ipy}OI_LLI/IX
U3ITyYeHHH.
YMeThb: IPOBOANTD UACHTH(DHUKAIINIO OTTACHOCTEH 1 UX MpaKTHIECKast
9. sramn Mopaxxaronux GakTOpOB B YCIOBHUAX YpE3BBIYANHON OK-9 pabora,
curyarmu (UC); TK-1 KOHTPOJIbHAs
VYMETh UCITOIB30BaTh TIK-8 pabora,
YMmenus "~
MpUEMBI IEPBOI MOMOILU MMUCbMEHHAs
YMeTh UC0JIb30BaTh NPUEMBI 3AILUTHI B YCIOBUSIX KOHTpOJIbHAast paboTa,
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Ype3BbIYAIHBIX 3amura pedepara
cuTyanui

YMern: MPUMCHATHL 3HAHUS B 00J1aCTH KJTACCHYECKOH 1
KBaHTOBOM MEXaHUKU, TCPMOANHAMUKH,
QJICKTPpOMArHe€Tu3Ma, OITUuKU JJid aHajn3a (1)H3I/I‘ICCKI/IX

}IBJICHI/Iﬁ nu HpOHeCCOB B CJIOKHBIX CUCTEMAxX
VMets: IPOBOJIUTH PACUETHI MOTJIONICHHOM,
SKBHUBAJICHTHOU HO3HL.

YMeTh NMPUMEHSTh Ha MPAKTUKE METOMABI YIPaBICHUS B
cepe IpUPOIONOIIL30BaAHHS

Bnapgers:
-HaBBIKaMH OpTraHU3alK 0E301acHOM PabOTEHI.
- HaBbIKAMHU UCIOJb30BAaHUS METONOB 3alllUThl B IIPaKTHYECKast
YCIJIOBUSIX YPE3BbIYAWHBIX CUTYalUi pabora,
3-it aTan Bnagers - HaBbIKaMU HCIO0JIb30BaHuA | OK-9 KOHTPOJIbHAS
CHCIHATM3UPOBAHHBIX IK-1 paborTa,
Bnanets METOAOB peleHus 3ajga4 ¢u3uKH u | [IK-8 MUCbMEHHAs
HaBBIKAMU MEKIUCIUIUIMHAPHBIX 3a/a4. KOHTpOJIbHAs padoTa,
Bnagets:3konorunyeckoi TPaMOTHOCTBIO u 3amuTa pedepara
KOMIIETEHTHOCTBIO. BrafieTs HaBbIKaMH MPUMEHEHUS Ha
MPaKTHUKE METOJOB yIpaBIECHUSA B cepe
IPHUPOAONOIb30BAHUS

4.3 PeTUHr-IJIaH JUCIUILINHBI

PeliTuHr—I11aH AU CIUIIIIMHBI IMpCACTABJICH B ITPHUIOKCHHUH 2.

3agaHuAa A1 NUCbMEHHbIX pa6oT

o

Uro Takoe PKCIO3UIMOHHAS J03a W3JIy4yeHUs; CUCTEMHBIE U BHECHUCTEMHBIE €IMHUIIBI €€
n3mepenusi? Kakosa cBsizb MeXa1y HUMH?

Kak cBsi3aHBl aKTMBHOCTh TIaMMa-M3JIyYalOIUX PAJUOHYKIMJIOB M  MOIIHOCTh
9KCIIO3UIIMOHHOM /103bI Ha PA3JIMYHBIX PACCTOSIHUSIX OT UCTOYHUKA?

CpenHsisi MOIIHOCTh 3KCIO3UIIMOHHON J103bl OOJIydeHHMs B PEHTT€HOBCKOM KaOuHeTe

6,45-10 Ku/(kr-c). Bpau nHaxoautcs B TeueHue 5 yacoB B 3TOM kabuHeTe. KakoBa g03a
ero oOydenus 3a 6 pabouux nHEH?

Ompenenure MOIIHOCTh SKCHO3WIIMOHHOM /10361 Ha PacCTOSHUM | M OT TOYEUHOTO
HMCTOYHHMKA raMMa-U3JIy4eHUs1, CO3/1aBa€MOr0 PaAuOHYKINUIOM 60Co aktuBHOCTRIO 10 MKwu.
lMamma-niocrosiHHAS 60Co okouto 13 P'CMZ/(‘—IaC'MKI/I).

UTto Takoe MOrJIonIeHHas /103a U €€ MOITHOCTh? B KakuxX eIMHUIIaX OHU U3MEPSIOTCS?
OnHopoaHbIM 00BbeKTOM Maccor 60 Kr B TedeHue 6 yacoB Obut moryomeH 1 [x sneprum.
Onpeznenure MOTJIOMIEHHYIO J103Y U €€ MOIIHOCTb.

Paccunraiite mist Bo3ayxa Kod(PUIIMEHT CBSI3M MEXAY SKCIIO3UIITMOHHOW U TOTJIONICHHOM
JI03aMH.



8. OruenHnre, HACKOIBKO MOBBIIACTCS TEMIIEpATypa TeJa YeJI0BEKa MPH MOJyYCHHH UM J03bI B
400 panx ipu 00JTy4€HUH BCETO TeJla raMMa-U3JIyYCHUEM.
9. HaiinmuTe MOTIOMEHHYIO OPTaHU3MOM JI03Y M3IIYYCHHUS TPU MOTHOM OeTa-pacrajze B HEM
32

paguonykiuna P (mepuon mosypacmama 14 cyrtok) aktuBHOCTBIO 0,3 MKu (cpenmsss
sHeprus Oeta-pacmana 0,69 MsB), ecniu macca yenoBeka paBHa 70 KT U €ClTU CYUTATh, YTO
PaAMOHYKIIU] U3 OpraHU3Ma HE BHIBOJIUTCS.

10. YUro Takoe oOTHOCUTENbHass Owuonorumdeckas 3PQGEeKTUBHOCTh u3NyudeHUsi? Uto Takoe
SKBHUBAJICHTHAS /1032 U B KaKUX €IMHUIIAX OHA U3Mepsercs?

11. B 10 r TkaHu MOTJIOIIAETCA 109 anbda-yacTuil ¢ dHeprueil okomo 5 M»aB. Onpenenure
MOTJIOLIEHHYIO U AKBUBAJICHTHYIO JIO3BI.

12. Kak paccuntsiBaercs 3(ppekTrBHasI IKBUBAIICHTHAS 1032 M YTO OHA XapaKTEPHU3yeT?

13. Yto takoe k03P HUIUEHT paaraIlliOHHOTo prucka? J{s KaKux OpraHoB

14. nouemy xapakTepHO HanOoJbIIee 3HAUCHHE KOd(ppuLineHTa paguannoHHOro pucka?

15. [locne mocTyruieHus: B OpraHU3M paJMOaKTUBHOTO IoJla SKBHBAJIEHTHas J03a €ro B
IIUTOBUTHOM *kele3e coctaBmiia 8 M3B. Onpenenure 3QGEeKTUBHYIO YIKBUBAJICHTHYIO J103Y.

16. Uto onpeaenser KoJuieKTUBHAS 3P (EeKTUBHAS SKBUBAJICHTHAs 710347

17. KakoB npuHIun paboThl HOHU3ALMOHHOIO AETEKTOPA U3JIy4YEeHUN?

18. Uro Takoe sHepreTH4eckHe CIeKTphl ramma-uznydenuit? KakoBo ux 3HaueHue ans
OTIpeJIeNICHUS PAAUOHYKIIMIHOTO COCTaBa PaJiualliOHHOTO 3arps3HEHUS?

19. KakoB mpHHIMII OMNpeNelIeHus] SHEPreTUYECKOro CHEeKTpa H3IYYEHHH C TOMOIIbIO
CHMHTUJUISIIITUIOHHOTO JIeTeKTOpa?

20. TToyemy anbda-yacTHIIBI PETUCTPUPYIOTCS CIOKHEE, YEM raMMa-KBaHThI?

21. Uem oTIMYAIOTCS IO HA3HAYCHUIO JJO3UMETPHI U PaIHOMETPHI?

22. Kakyro umHbOpManuio U Kak I[OJy4aloT MpU OOCIEJOBAaHUM TMAlUEHTa C MOMOIUIBIO
CIEKTPOMETPOB M3yyeHuil yenoseka (CUY)?

23. VI3 KakuX OCHOBHBIX COCTABJISIFOIIMX CKJIaIbIBAETCS €CTECTBEHHBIN paanalioHHbIN (HoH?

24. CocraBpre nu(epeHInaIbHOEe ypaBHEHHE, OIMCHIBAIONICE H3MEHEHHE CO BpPEMEHEM
SKBHUBAJIEHTHOM JI03bI B OpraHe. Y KaXUTe CMBICI BXOJISAIINX B HETO BEJIUYUH.

25. CocraBpre m pemmute auddepeHnuanbHOe ypaBHEHHE, OINKCHIBAIONICE W3MEHEHHUE
aKTUBHOCTH PaIMOHYKJIMJIOB B OPraHU3Me MPHU UX OAHOKPATHOM MOCTYIUICHUU.

26. EctecTBeHHBIN pagnanoHHbi (GoH 1 poHOBOE 00TyUEeHNE YeIoBeKa

27. IlpyHUMOBI pacyeTa /103 BHYTPEHHETo 00Iy4eHus

28. OCHOBBI OMOJIOTHYECKOTO ACHCTBUS HOHU3UPYIOIINX U3TYISHUH

OnucaHue MeTOJMKHU OLleHUBaHUs 33Ja4 NMCbMEHHbIX Pa6oT:
- 5 0aJIJIOB BBICTABIISIETCS CTYJICHTY, €CJIM 3a/1a4a pelieHa abCoIFOTHO BEPHO;

- 4 Gasina BBICTABIISIETCS CTYICHTY, €CJIU MIPU BEPHOM PEIIEHUH B 00IIIEM BHJIE JOMYIeHa OM1OKa B
YUCJIOBBIX pacyeTax WX MPHU NPABUIBHOM OTBETE OMYIIEHBI HEKOTOPHIE IPOMEKYTOUHBIE 3TAIIbI
pelIeHus WU JOMYIIeHa HEPUHIIUITHAIbHASI ONTMOKA B UCXO/IHBIX YPaBHEHUSX;

- 3 GayuTa BBICTABISIETCS] CTY/ICHTY, €CIIH OTCYTCTBYET OJTHO M3 HEOOXOAUMBIX HCXOIHBIX
YpaBHEHUU WM JOMYILeHA TPUHIIUIIAATIbHAs OMIMOKA B UCXOHBIX YPAaBHEHHSIX, HO IPUCYTCTBYIOT
MIpaBUJIbHbIE PACCYXICHUS U AEHCTBHSI, HAlIpaBJIEHHbIE HA TIOJyYeHUE OTBETa(3a/1a4ya peieHa
HaIOJIOBUHY);

- 0-2 Gana BBICTaBIISIETCS CTYACHTY, €CITH BEPHO 3aIlTMCaHa TOJIBKO YaCTh HEOOXOJMMBIX UCXOTHBIX
YpaBHEHUM, IPU ATOM OTCYTCTBYIOT KaKue-TM00 MaTeMaTHUeCKHUe Mpeo0pa3oBaHus, HAIIPaBIEHHBIC
Ha MOJy4YeHHEe OTBETa UM OHU OIIUOOYHBI.



3azayu AJ1s1 TUCbMEHHOM KOHTPOJIbHOM paGooThI.

1. OmpenenuTh paguoOHYKIUA, KOTOPBIA oOpa3yercss B pe3yjbTare 3axBaTa HEHTPOHOB

sIpaMu 02U?8 g IBYX mocheayrmux f -pacnagoB. KakoBa cxema majgpbHEHIIEro pacraja

oOpa3oBaBuierocs Hykiauaa?

2. 3anucats peakumio pacnana ssl*l. [loyemy 3arpssHenue cpeibl STUM PaIHOHYKIUIOM U
€ro HaJu4yMe B OpraHu3Me Hambosee MnpocTto OOHapyxkuTh? B uem cymHOCTh HOJHOM
npopUIaKTUKN?

3. 3anucath peakiuu pacnana ssCs'3gSr*0. B uem cocToAT pasiuuus B HAKOIUIEHHH THX
paZMOHYKIINJOB B TKaHsIX opraHu3Ma’? Hannuue kakoro u3 Hux 06Hapy>K1/1BaeTcsl npouie? [Touemy?

137

4. TlocTosiHHas paAMOAKTUBHOIO pacmajga Hykiaupa 1,61- 10 ¢ . Haiitm ero nepuon
MOJIypacnaia u CPeHIO0 MPOIOJKUTEIbHOCTD KU3HU.

5. OnpenenuTh MOCTOSHHYIO PaIMOAKTUBHOTO pacnaja paJuoHyKINAa, €CJIU U3BECTHO, UYTO
3a 1 yac ero akTUBHOCTh yMeHbIIMIACh HA 15%. Halitu nepuon nonypacnaza.

-15
6. B 1 cMm mopckoit Boabl HaxoauTest 10 1 gsRa?%%;

Kakoe konnuecTBo BObI OyJET UMETh aKTUBHOCTH B 1 MKn?

7. PanoakTUBHBIN yriaepon 6Cl4 (mepuon momypacnaga 5569 ner), HaXOAMIMICS B Tele
yesioBeka, oonanaeT akTuBHOCTHIO 2500 Bk. Onpenenuts ero KoJIM4ecTBo B rpaMMax.

8. [omycTtumblii ypOBEHb 3arp;13HeHI/1ﬂ pabounx moMeleHuil s OeTa-aKTUBHBIX
PAZHOHYKIHI0B (xpome 38Sr*%) 2000 yacTun/(cM>MuH)

nepuoy ero noiypacnajga 1622 roaa.

MI/IH) nns 38Sr%%— B 5 pas mensute. JlOMycTUM M ypOBEHb 3arpS3HEHHS TTOBEPXHOCTH C
2

187 ecm —? 55Cs'¥ m

Oera-akTBHOCTBIO 50 Ku/ , ecnm 310 3arps3HEHHE 00YyCIOBICHO TOIBKO 55CS
S 90
3gor
9. Ilpum mnepeBO3kax Tpy30B B TpejAeliax CAHUTAPHO-3AIIUTHOM 30HBI JOIYCTUMOE

3arpA3HCHHUC ITIOBEPXHOCTHU KOHTeﬁHepOB aﬂb(ba-aKTI/IBHBIMI/I HYKIIMJaMH HE DOJIKHO IMPEBLIIATH 10
2

yactul/(cM -MuH). HaliTi 1omycTUMYI0 aKTHBHOCTH TOBEPXHOCTH KOHTEeWHepa B Ku/m .

9
10. Yenosek ¢ maccoii Tema 70 kr comepxkut okoio 6-10 r 88Ra*®m mpumepno 260 T

kanus. HaliTm akTUBHOCTH Tenma dYesjoBeKka, OOyCIOBIEHHYIO anbda- u Oera-pacmazamMu 3THX
40
3JIEMEHTOB. PaMOaKTUBHOCTh Kallusl ompesensercs paguoHykiuaoM K, KoTopslii cocraBiser
- 40
1,19-10 4acth ectecTBeHHOW cMmecu M30TonoB Kamus. B 89% cnydaes K mperepreBaer Gera-

-9
pacnazn ¢ nepuogom noiypacnana 1,3-10 ner. I[lepuon momypacmana 1620 ner.
11. Haiitu uncno anbda-vactui, ucmyckaembix 3a 1 ¢ 1 r. 88Ra226

4
12. TIpu pacnaze 1 1 goU 288 1 ¢ ucnyckaercs 1,23-10 anbha-uactui. OnpeaenuTs nepuos
HOJIypacmaia 3TOro paJuoHYKJINIA U €r0 yJeIbHYI0 aKTUBHOCTh B Ku/Kr.

9
13. Cxomnbko anep 92U238 (nmepuon nomypacnazaa 4,5-10 ier) pacmnanocs B Te4eHHE roja,
€CIIu TepBOHavaIbHast Macca ero obua 1r?

14. Chopmynupyiite u 000CHYIITE OCHOBHBIE TpeOOBaHMs K paguodapMIipenapaTam.
131
15. YnenbHas aktuBHOCTH pactBopa | Ha 10 mas cocraBmsna 10 Mbx/mi. Ckonbko

MUJUTHJIMTPOB pacTBOpa Haao ObUIO JaTh OosbHOMY 18 Mas, 4ToOBl aKTUBHOCTH BBEJICHHOTO
o0wvema pactBopa cocraBuna 500 kbk?

16. Onpenenutb aKTUBHOCTb COJEPKAIIErocsl B OpraHW3Me pajivs, €CJIM HU3BECTHO, YTO
AKTUBHOCTH BBIJENEeHU (10 paanio) paBHa 600 pacn./mMuH. CUHTaTh, YTO 32 CYyTKH U3 OpraHU3Ma
BeiBOAUTCS 0,01% comepxamierocsi B HeM pajusl.

17. Kakoil BuA u3mydeHUs cleayeT BbIOpaTh sl 0OMydeHHS HEOOIBIIONW OMYyXOJH,

pacroyararomieiics Ha riyonHe 3 ¢M — My4OK 3JE€KTPOHOB BBICOKOW SHEPTUHU HITH TaMMa-HU3JydeHHe
60
Co?
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OnucaHue MeTOJUKHU OLleHUBaHHS MMCbMEHHbIX KOHTPOJIbHBIX Pa6oT:
- 5 0aJIJIOB BBICTABIISIETCS CTYICHTY, €CIIM 3a/1ada PelIieHa abCoIFOTHO BEPHO;

- 4 Gayta BBICTABIISICTCS CTYJCHTY, €CITU IIPU BEPHOM PEIICHUU B OOIIEM BH/IE JIOMYIIEHA OMIHOKA B
YHCJIOBBIX pacyeTax WIH IIPU HPABUIBHOM OTBETE OIIYILEHbI HEKOTOPHIE IIPOMEKYTOUHBIE dTAIIbI
pEIICHUs WK JIOMYIIeHA HEMPHUHIIUITMATbHAS OIIMOKA B UCXOHBIX YPABHCHHMSIX;

- 3 6ajuta BBICTABIISICTCS CTYJCHTY, €CIIU OTCYTCTBYET OJTHO U3 HEOOXOIMMBIX UCXOIHBIX
YpaBHEHHIA WX JAONYIICHA PUHIIUITAATbHAS OMIHMOKA B ICXOHBIX YPABHEHHSX, HO IPUCYTCTBYIOT
MPAaBUJIbHBIC PACCYXICHUS U JCHCTBHSI, HAIIPABIICHHBIC HA TIOMyYeHUE OTBETa(3a/1a4ua perieHa
HaIlOJIOBHHY);

- 0-2 GaJna BBICTaBIISIETCS CTYACHTY, €CIIM BEPHO 3aIlTMCaHa TOJIBKO YaCTh HEOOXOMMBIX UCXOTHBIX
YpaBHEHUU, IPU ATOM OTCYTCTBYIOT KaKUe-IM0O MaTeMaTHUECKHUE MTPeoOpa30BaHus, HAIIPABIICHHBIC
Ha MOJIy4YeHHE OTBETA WM OHU OMIMOOYHBI.

Tembl pedpepaToB

1 TpagumOHHBIE U HOBBIE METO/IbI B TO3UMETPHUHU.

2 DddekThl, BO3HUKAIOUIHME MIPU paIUallMOHHOM BO3/ICHCTBUU: BAKAHCHOHHOE pacllyXaHue,
CIbLJICHHE, MOHHO-CTUMYJIHpOoBaHHas nuddy3us.

3 PaguanmonHoe nedekrooOpa3oBaHue.

4 3aBUCUMOCTh OMOJIOTHYeCcKOro 3(HeKTa OT MOTIIOMIEHHON 1036l H3ITyUCHUS.

5 Peakuus ki1eTok Ha o0iydeHue.

6 JlyueBas 6one3ns. [locnencTBus o0myyeHus.

7 3ammTa OT HOHU3UPYIOLIUX U3TyYEHUN.

8 PagmoOuonornyeckiue OCHOBBI JIEUEOHOTO TPUMEHEHU ST HOHU3UPYIOIINX U3TyYCHHH.
9 Ucnonb30BaHue palMOHYKIUAOB U HEHTPOHOB B MEIUIIMHE.

10 MoHHO-1Ty4€eBOM CUHTE3.

11 OcHOBHBIE 32aKOHOMEPHOCTH HOHHOT'O CUHTE3a.

12 NmmiaHTaliMOHHAS METAJLTYPIHS.

3amura pedepaToB oneHuBaetcs ot 0 7105 6aIoB

Bonpocsl AJ11 CaMOCTOATE/IbHON paGoOThI:

1.1. TopMO3HOE PEHTTEHOBCKOE U3IIy4EHUE
1.2. XapakTepucTuueckoe peHTTeHOBCKOE U3JIy4YeHUE

1.3. IlepBuunble puznyeckue 3QpPeKThl, BOSHUKAIOIINE TPU B3aUMOJEHCTBUN PEHTT€HOBCKOTO
U3ITy4EHUS C BEILIECTBOM

1.4. 3aKkoH ocabyieHUs] pEeHTTeHOBCKOT'O U3JTy4eHUs B BEIIECTBE

1.5. ®usnueckre NPUHLIUIIBI PEHTTEHOANArHOCTUKN

2.1. OcHOBHBIE XapaKTEPUCTUKU SAAEP

2.2. Buapl paguoakTUBHOIO pacnaja

2.3. IIpocreiimme siiepHble peakii. MeTo bl oJIy4eHUs PaiiOHYKINI0B
2.4. OCHOBHOI1 3aKOH paJIMOAKTUBHOTO pacnaaa

2.5. AKTUBHOCTb. ENMHUIBI H3MEpEHUsI aKTUBHOCTH

2.6. BzauMmosnelicTBEe HOHU3UPYIOIIETO U3JIyUYEHUS C BEILIECTBOM

2.7. IlpuHUUIBl paiuOHYKINIHBIX METOA0B JUAarHOCTUKUO
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2.8. du3nueckre OCHOBHI JIy4€BOM Tepanuu

3.1. DKCNO3UIMOHHAs 103a U3JIy4YEHUs

3.2. [lornouenHas 103a

3.3. DkBUBaJIEHTHAs 1032

3.4. DddexTuBHAS SKBUBAJICHTHAS /1032

3.5. KomnekruBHas n1o3a

3.6. JleTeKTOpbl HOHU3UPYIOLIUX U3Ty4YEeHUI

3.7. Jo3umerpudeckue mpudoopsl

3.8. PaguomeTrpust BHYTPEHHETO OOITydeHUs

3.9. EcrecTBeHHbIH paguanioHHbIH GOoH 1 (HOHOBOE 00ITyUEeHHE YEIOBEKA
3.10. ITpuHuHMIIBI pacyeTa 103 BHYTPEHHEr0 00IyUeHus

3.11. OcHOBBI OMOJIOTMYECKOTO AEUCTBUS HOHU3UPYIOLIUX U3ITy4YEeHUI

ITPAKTUYECKHUE 3AHATHUA

Paznen 1. «Buapl HOHM3UPYIOMIKX U3JIy4E€HUN». 3a/1auyd Ha 3aKOH paJHOaKTHUBHOIO pacnaja.
Onpenenenue akTUBHOCTH, IIEPUOJA MOIypacnaga, BpeMEHHU KU3HU SA€p, IOCTOSIHHOM pacnaja.

Pazmen 2. «MexaHuU3MBl B3aUMOJCUCTBUS 3apsHDKCHHBIX YaCTHIl, HEUTPOHOB, (OTOHOB C
BELIECTBOM).

2.1. Pacuer sHepruM MOHU3ALMHU U JUIMHBI Ipo0Oera npu NPOXOKACHUN TAKEIbIX 3apsyKEHHBIX
YaCTHUL Yepe3 BELIECTBO.

2.2. 3ajmauM Ha pacyeT paJualMOHHBIX IOTEPh MPU MPOXOXKIECHUU JIETKHUX 3apsKEHHBIX
YaCTHUL Yepe3 BELIECTBO.

2.3. 3agauu Ha pacyeT UHTEHCUBHOCTH IPU IPOXOXKJIEHUN F'AMMa-KBaHTOB Yepe3 BEILLECTBO.

Paznen 3. «Meronbl HcciaenoBaHUs XapaKTEPUCTUK u3inydeHui». .1. 3amaum Ha pacuer
XapaKTEPUCTHK SACPHBIX PEAKLIMI: CEYEHMs], TOPOTa.

Paznen 4.«Paguannonnsie xumuyeckue u ouonorunueckue 3pdextsl. OcBoeHUE 103UMETpA.

Paznen 5. «3amura 1 1o3umMeTpus»

5.1. PacueTr mOTIOIIIEHHON JO3EL.

5.2. PacueT 3KCIO3UIIMOHHON HO35I.

Onenka: 10 5 6a/I0B 3a KaXK1yt0 MPaBUILHO BBHIIIOJHEHHYIO IPAKTUYECKYIO 33/1a4y.

Kpurepun onieHuBanus:
- 5 0aJIJIOB BBICTABIISIETCS CTYICHTY, €CJIM 3a/1a4a pPelieHa abCoIFOTHO BEPHO;

- 4 Gasta BBICTABIISIETCS CTY/IEHTY, €CIIM IIPH BEPHOM pEIlIeHUH B 001IeM BUe JOMyIIeHa olnoKa B
YHCIJIOBBIX pacyeTax WM MPU NMPaBUIBHOM OTBETE OIYIIEHbI HEKOTOPbIE MPOMEKYTOUHBIE ITAIIbI
pelLIeHHs WIK JONYIeHa HePUHIUITHAIbHAS OMNOKA B UCXOAHBIX YPaBHEHUSX;

- 3 Gaju1a BBICTABIISIETCS CTY/IEHTY, €CIIM OTCYTCTBYET OJITHO U3 HEOOXOAUMBIX UCXOIHBIX
YpaBHEHUH WM JOMYILI€HA IPUHIIUITHAIbHAs OIIMOKA B HCXOHBIX YPaBHEHUSIX, HO IPUCYTCTBYIOT
IIPABWJIBHBIE PACCYXICHUS U JECICTBHS, HAlIpaBJICHHbIE HA MIOJIyYE€HUE OTBETA(3aa4a peieHa
HaIOJIOBUHY);

- 0-2 Gama BBICTABIISIETCS CTYACHTY, €CITH BEPHO 3aIlTMCaHa TOJIBKO YaCTh HEOOXOJMMBIX UCXOTHBIX
YpaBHEHMI, IPU 3TOM OTCYTCTBYIOT KakHe-1100 MaTeMaTH4eCcKue MpeoOpa3oBaHus, HAalpaBICHHbIE
Ha MOJy4YeHHEe OTBETa UM OHU OIIMOOYHBI.
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5. Yye6HO-MeTOAMYECKOE U MHPOPMALLMOHHOE O0ecriedeHre AUCIUTIIUHbI

5.1. IlepeyeHb OCHOBHOM Y [JONOJIHUTEJBHONM Y4eOHOW JHATepaTyphl,
Heo0X0AUMOMH /11 OCBOCHUA AUCLUIIIUHBI

OcHoBHas JIMTEpaTypa:

1. Kyapsimos 10.B. Paguanuonnas 6uodusnka (HOHU3UpPYIOMKe n3nydeHus) : yaeonuk / 0. b.
Kynpsimos ; mox pea. B. K. Masypuka, M. @. JlomanoBa .— .— M. : DUSMATIIUT, 2004 .— 448
C. https://e.lanbook.com/book/59329.

2. KJ'II/IMaHOB, BJ'IaI[I/IMI/Ip AJ'ICKC&HI[pOBI/I‘-I. PaI[I/IOHy'KJ'II/IILHaﬂ JUardHoCTHKa. dusnyeckue MNPUHIUIIBI W

TexHonoru# : [yued. mocobue] / B. A. Knumanos .— Jlonronpyanstii : Matemnext, 2014 .— 327 c. -8 7k3.

Jono/IHUTE/bHAA JIUTEPATYPA.

1. CuByxun, Imutpuit Bacunbesuu. O6muit kypce ¢pusuku [Teker] : B 5 T .: yuel. mocobue : pek.
MuH. 0o6p. PO. T. 5 : AtomHas u siaepHas ¢pusuka. - 2006. - 783 c.

2. UmxanoB b. C.. Jleknuu no simepuoit ¢usuke: http://nuclphys.sinp.msu.ru/lect

3. Uponos U. E., Atomuas u sinepHas ¢usuka. Coopuuk 3anau: Cankr-IletepOypr, «Jlanby,
2008.

4. ITusoBapos, FOpwuii [TerpoBuu. Pagnannonnas skonorus : yae6. mocodue / 0. I1. ITuBoBapos ;
mox pen. B. II. MwuxameBa .— MockBa : Akagemus, 2004 .— 240 c. — (Bwicuiee
npodeccuonaibHoe 00pazoBanue) .(ab.3-32 7k3.)

5. Kyapsmos, FOpuit bopucoBuy. Paguanmonnas 6unodusmka: paguodyacTOTHbIE U MUKPOBOJTHOBbBIE
aNIeKTpoMarHuTHbIe n3nmydenns : yueOnuk / F0. b. Kynpsimos, H0. @. Ilepos, A. b. Pyoun .— M. :
duzmarnur, 2008 .— 184 c. — 6 3K3.

6. O60on0Bckui, Mkt MuxaiinoBud. OCHOBBI paJIMAIIMOHHON U XUMUYECKOM 0€30TIaCHOCTH : [yueo.
nocob6ue] / 1. M. O6onoBckuii .— 2-e u3a. — Jonronpyausiit : Uatennekt, 2015 .— 300 ¢c. — 3
IK3.

7. Anues, Pamu3 ApranaunoBuy. PanmoaktuBHOCTH : yueO. mocobue / P. A. Amnmes, C. H.
KanmbikoB .— Cankr-IlerepOypr : Jlansb, 2013 .— 304 c. — 8 5k3.
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https://e.lanbook.com/book/59329
http://nuclphys.sinp.msu.ru/lect

5.2. IlepeyeHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH CETH
«AHTEepHeT» M NPOrpaMMHOro o6GecnedyeHHs, HEOGXOAUMBIX /JiA OCBOEHUSA
AU CIUTITAHBI

Cormacao ®I'OC 7.3.4. oOywaromuMmcs JOJDKEH OBITH oOecriedeH IOCTym (yaajaeHHBIH
JOCTYM), B TOM YHUCJIE€ B Clydyae IMPUMEHEHHUS AJIEKTPOHHOIO0 OOY4EeHHS, JUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJOTHH, K COBPEMEHHBIM MPO(eCcCHOHANBHBIM 0a3aM JaHHBIX H
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTAaB KOTOPBIX OIMperesieTcs B pabouux
IporpaMMax JTUCUUIUIMH (MOIYJIEH) U MOJIEKUT €KEr0JTHOMY OOHOBIIEHHIO

A). Pecypcol UHTEpHET.

1. Onekrponnas oubnuoreunas cucrema. b baml'V. — CobOcTBeHHAs JIEKTPOH-

Hasi OuOIMoTeKa yueOHBIX U HAyYHBIX AJIEKTPOHHBIX U3/1aHUH, KOTOPAast BKJIIOYAET

u3nanus npenogasaresneit baml'yY. ABTOpU30BaHHBINA JOCTYI O MAPOJIIO U3 JTIO-

60ii Touku cetu Untepuet. Perucrpanus B bubnmuoreke baml'y, nanbaeimmii

JOCTYI U3 Jito0oii Touku cetu MuTepuet. — https://elib.bashedu.ru/

2. DnexTpoHHas OnbOIMOTEeYHAas cucTeMa . Y HUBepCUTeTcKasi Ou0iIroTeKa OHaiiH.

— IMonmHoTekcToBast bl yueOHBIX U HAyYHBIX SJEKTPOHHBIX M3/IaHUI. ABTOPH-

30BaHHBIN JOCTYI 10 MapoJIto U3 000 Touku cetu MuTepuet. Peructpanus B

bubmuoreke baml'y, nanpHelmmii focTyn U3 M000i Touku cetn HTEpHET. —
https://biblioclub.ru/

3. DnekTpoHHas OubiroTeyHas cucteMa usnarenbersa Jlanb. — [lonHOTEKCTOBAS

b/l yueOHBIX U HAyYHBIX SJEKTPOHHBIX U3JaHUI. ABTOPU30BAHHBIN TOCTYII IO

napoJito u3 Jiroooi Touku cetu Murtepuer. Perucrparus B bubnuorexe baml'y,
JanbHEHIINI JOCTyM U3 J1t000# Touku cetn Mutepuer. — https://e.lanbook.

com/

4. Dnexktponnsiit katanor bubnanoreku baml'yY — CrnpaBouHO-IOMCKOBBI arma-

par 6ubarorexu. Brirtoyaer B ce0si cucTeMy KaTajlloroB U KapTOTEK, CIIPaBOYHO-
oubmmorpaduueckuii pora. — http://www.bashlib.ru/catalogi/

E)

DJIIEKTPOHHBIE PECYpPCHI

dusnyeckas SHIUKIONEIUsA B 5-Tit Tomax: http://www.elmagn.chalmers.se
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6. MaTepua/IbHO-TEXHUYECKas 6a3a, HE06X0AuMasn AJIs OCyLeCTB/ICHUA
006pa30BaTeJIbHOTO MPOLECCa N0 JUCHUIIUHE

HaumenoBanue Bun 3ansatui HanmenoBanue o0opynoBaHus,
CHeIMalIN3UPOBAHHBIX MPOrpaMMHOT0 oOecreueHust
ayIUTOpUl, KaOWHETOB,
nabopaTopuid
1 2 3
Aynutopus 211, 318 Jlexumm Kommbprorep, MyJIbTUMEIUWHBIA MPOEKTOP,
9KpaH, 10CKa U T.1.
HpOFpaMMHOC obecreueHue:
1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. Jlunensus OLP NL Academic Edition,
oeccpounas. Jlorosop Ne 104 ot 17.06.2013 r.
2. Microsoft Office Standard 2013 Russian. JInnensus
OLP NL Academic Edition, 6eccpounas. Jlorosop Ne
114 o7 12.11.2014 .
Jlaboparopus 211 JlaGopaTtopHbie Ho3umetp, paguomerp YUIM2-1ewm,
3aHSATHUS
JlabGopaTtopus 411 JlaboparopHbie Hcrounuk peHTreHoBckoro uznydenus MPUC
3aHATHUS
Yuraneueii  3an1  Nel | CamocrosTenbHas Hayunbiii wu  yueOHbIl (¢oHA, HaydHas
(rmaBubIl  kopmyc, 1 | pabora nepuojuka, 1K (MoHOOmOK) - 3 mT, Wi-Fi
ITaxX) JOCTyHn  JAnsi ~ MOOWUIIBHBIX  YCTPOWMCTB,
HeorpannueHubli goctyn k ObC wu BJl;
KOJIMUYECTBO MOCAJ0YHBIX MeCT — /6.
Uuraneuenid  3am  No2 | CamocrosiTenbHas Hayunslii wu  yueOHbii  ¢GoHA, HaydHas
(xkopnyc  ¢usmara, 2 | pabora nepuoanka, Wi-Fi nmoctyn ans MOOHIIBHBIX
ITaX) yCTpOMCTB, HEOrpaHU4eHHbIN goctyn k ObC u

BJ1; xonmyecTBO mmocamouHbiXx MmecT — 50.
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IIpuioxxenue N2 1

OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUWE BBICILIEI'O OBPA3OBAHN A
«BAILIKUPCKUI T'OCY IAPCTBEHHBIN VHUBEPCUTET»
COJIEP)KAHUE PABOYEN ITPOI' PAMMBI
TUuCIUIUIMHBL Pamuanonnas ¢usuka Ha 7 ceMecTp

(HaMMeHOBaHUE AUCITUTLIHHBI)

oyHas
Buja paGorsl O0LeM TUCHUIITHHBI
O6mas tpynoemkocts aucuuruinasl (3ET / gyacos) 2/72
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTY C MPENOJIaBaTEIeM: 54,2
JIEKITUHA 18
MPAKTHYECKUX/ CEMHUHAPCKUX
1a00PaTOPHBIX 36

npyrux (TpynmoBasi, HHIUBUIyalbHasl KOHCYJIbTAIUS M UHBIC BUIBI
y4eOHOM JesTEIHbHOCTH, MPEAyCMaTPUBAIOIINE pa00Ty 00YUaAIOIINXCS C

npenoaabarenem) OKP 0,2
Y4eOHBIX 9acOB Ha CAaMOCTOSATEIbHYI0 paboTy odyuaromuxcs (CPC)
BKJIIOYAsl IOJITOTOBKY K DK3aMEHY/3a4eTy 17.8

®opma(bl) KOHTPOJIS:
3auet 7 cemecTp
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®opma n3ydeHUsI MAaTEPHAIIOB: JIEKIHH,
MPaKTHIECKUE 3aHATHS, CCMUHAPCKHE

OcHoBHAas U

®dopma TeKyIIero KOHTPOJIs

3aHATHA, Ta00paTOPHBIC PadOTHI, AIOTIOJTHMTEILHA 3agaHus 1Mo yenepaeMocTh
Ne Tema u conepxanue caMoCTosTelIbHAs PabOTa U TPYA0EMKOCTD JHTEpATYPa, CaMOCTOATEIIBHOI (KOILIOKBHYMEL,
n/m peKOMeHIyeMast KOHTPOJIbHBIE pabOTBhI,
(B yacax) paboTe CTYAECHTOB
cTyIeHTaM (HoMepa KOMIIBIOTEPHBIE TECTHI U
13 CITUCKA) T.I1.)
JIK ITP/CEM JIP CP
1 2 4 5 6 7 8 9 10
1. | Moayas 1 9 18 10 1,2 [TpopaboTka Texkymmii KOHTPOJIb:
PeHTreHoBckoe H3ITydeHHE, TOPMO3HOE u JICKITH, perrerne | 1. mpaktiyeckas pabora,
xapakrepuctuieckoe. Komnron s¢pdexr, paccesHue 3a1aq JULst 2. KOHTpOJIbHAs paboTa
Ha 3apsDKCHHBIX YacTUIaX, 3(P(EeKTHBHOE CeueHHe, CaMOCTOSITEIEHOTO Py6e:kHbIiH KOHTPOJIb:
nepekT Macc, YCTOWYMBOCTH SCP, OCHOBHBIC penreHus [TucpMeHHas KOHTPOJIbHAS
CBOIiCTBa sIep, MAarHUTHBIH (CHHMHOBBIH) MOMEHT paboTta
Anep, SOCPHBIC pEaklHH, pPaJdOaKTUBHBIA pacHan
anep, anbda- Oera pacmaa, raMMa pachaj, Peakius
JeJeHHsl TSDKEJBIX siep- HMCTOYHHK HEUTPOHHOTO
U3ITyYCHHS
2. | MoayJasb 2 9 18 7.8 1,2 ITpopaboTka Tekymuii KOHTPOJIb:
JIEKLUH, peleHne 1. mpaktuueckas padora,
3a1a4 s 2. KOHTpOJIbHAs paboTa
[poxosxaeHne 3apsHKESHHBIX YacTHI] Yepe3 BEIIECTRO, CAMOCTOSTENBHOTO PyGeskHBII KOHTPOUIE:
MPOXOXK/ICHHE PEHTTCHOBCKHX, TAMMA 3Ty eHHS pElleHNs], TIOATOTOBKA 1. TTuchMeHHas
Yyepe3 BeLIECTBO, HEUTPOHOB Yepe3 BELIECTBO; pedepara KOHTpOJbHAA paboTa
TMEPBUYHBIC MPOICCCHI MOTJIOMICHUSA DOHEPTIUU 2. 3alUTa pe(i)epaTa
HOHU3UPYIOIIETO U3TYUCHHUsI B GHOIOTHYECKOM cpefie,
[IPYMEHEHNE HOHU3UPYIOIINX U3JIyYCHUIl B
JUArdoCTHUKE U TE€pAIrnn, OCHOBBI JOBUMETPUHN U
3aluTa OT U3JIYYCHUL
Bcero yacoB: 18 36 17.8
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IIpuioxxenue Ne 2

PeliTHHT — IIaH AUCHUIIJIMHLI
Pannanuonnas ¢pusuka
HarnpaBjeHue «duszukay, npodmib «MeaunuHckas usnkaykype 4, cemectp 7

Buabl yueOHoii | bamr 3a Yucino baiel
NesiITeJIbHOCTH CTYJA€HTOB | KOHKPETHOE | 3aJjaHui MuHnuManbHBIN MaxkcumanbHbIi
3aJjaHne 3a
CeMecTp

Moayas 1 0 55
Texkyluii KOHTPOJIb 30
1. I[Tucemennas padora 5 4 0 20
2. IlpakTiueckas pabora... | 5 2 0 10
Py0e:kHbII KOHTPO.JIb 20
1. ITucemenHas 5 5 0 25
KOHTpOJIbHAs paboTa

Moayas 2 0 45
Texkyuuii KOHTPOJIb 20
1. ITucemennas pabora 5 2 0 10
2. IlpakTiueckas pabora... |5 2 0 10
Py0e:kHbII KOHTPO.JIb 25
1. ITucemenHas 5 3 0 15
KOHTpOJIbHAs paboTa
2.3ammra peeparos 1 0 10

IoompureabHbie 0AJIbI

1. Crynenueckas Hayunas | 10 0 10
KOH(pepeHIHs

ITocemaemocTs (0a/1J1b1 BBIYUTAIOTCS U3 0011el CYMMBbI HAOPaHHBIX 0aJJI0B)

1. TTocemenue 0 —6
JIEKIIMOHHBIX 3aHATHI

2. Tocemenue 0 -10
MPaKTUYCCKUX

(ceMuHapcKux,

71a00paTOPHBIX 3aHITHIA)

HNTOroBbiii KOHTPOJIb

1. 3ager | 0 0
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