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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

51.B.[1B.09.01 Nl'eoxumuss n3otTonoB U re0OXpPoOHONorusa
Koo u HaumeHogaHuUe OUCL(UI'IHUHbI 8 coomeemcmeuu ¢ y'-le6HbIM niaHom

1. Kog ¥ HauMeHOBaHMe HanpaBfieHUs1 NOAroToBKMU/cneuManbHOCTH:
05.03.01 N'eonorus

2. Mpodunb nogrotoBku/cneynanusaumna: Feonormyeckass CbeMKa U NMOUCKU TBepAbIX
norne3HbIX UCKoMaeMbIX

3. KBanudukaumsa BbinycKHMKa: 6GakanaBp
4. dopma oby4eHus: ovHas

5. Kacbeapa, oTBevalowlan 3a peanusauuio AUCLUNINUHbI: MMHEpanoruum, netporpadouu u
reoxumuu

6. CocTtaBuTENU NporpaMmmbil:

AbpamoB Bnaavmmup BnaammupoBuYd, KaHOuOaT reonoro-mMuHepanoruydyeckux Hayk,
OOUEeHT

(®PUO, yyeHas cmeneHsb, y4eHoe 38aHue)

7. PekomeHpoBaHa: HMC reonoruyeckoro dakynbreta Ne7 ot 24.06.2021
(HaumeHogaHue pekoMeHOyrwel cmpykmypbl, Gama, HOMep rPomokxosna)

8. YuebOHbIN roa: 2024-2025 CemecTtp(bl)/TpumecTp(bl): 7



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI
Llenibro oceoeHust yyebHOU QucyuniuHbl S18/15emcsi:

- nodzomoseka Gakanaspos, CrIoCObHbLIX UHMeprnpemuposams pesyrbmamsl U30MOMNHbIX uccredosaHull
MUHeparnos, 20pHbIx Nopold u pyad ¢ yenbto ornpedeneHuss ux abcoIromHO20 2e0102U4eCK020 8o3pacma.

Badayva y4yebHoul ducyunuHbl:

- ¢hopmuposaHue y obyuarowuxcsa npedcmasneHul 06 uzomonax, ux eudax U WUPOKOM pacrpocmpaHeHuu 8
npupode; npuMeHeHUU U30morios 8 2eosioauu 0518 onpedesneHusi hU3UKO-XUMUYECKUX U 8PEMEHHbIX napamempos
pasnuYHbIX fnpoyeccos U 06cmaHoB0K, rnasaeokiuMama, UcCmoYHUKa pyOHbIX U Opyaux 3r1IeMeHmos.

10. MecTo y4ye6HOM ancumMnnunHbl B cTpykType OOIT:
(obs3amenbHass 4Yacmb unAu  Yacmb, ¢hopMupyemasi  yHacmHukamu
(eapuamuseHasi) brioka b1, Kk komopol omHocumcsi QucyunauHa;
mpebogaHusi K 8XOOHbIM 3HaHUSIM, YMEHUSIM U HaebikaMm; OucyunmuHbl, O0ns Komopbkix OaHHas OucyurniuHa
sengemcs npedwecmesyrowel (npu Heobxodumocmu))

o6pa3oeameanb/x omHouwleHuu

MecTto y4yebHom aucumnnuHbl B cTpyktype OIMOM: brok B1, gucumnnnHa no BbIGOpy BapuaTUBHOW 4acTwy,
dhopmMmpyemMon y4acTHUKaMm obpasoBaTenbHbIX OTHOLLEHUNA.

mpe6oeaHu;7 K 8XOOHbIM 3HaHUSIM, YMEeHUAM U HaeblKam: onsa ycriewHoe20 0OCB8O€EHUA oucuunnuHel cmyOeHmaM
Heobxodumbi ba308ble 3HaHUS, YMEeHUA U HasblKu, MoJiy4eHHsbIe rpu u3dy4eHuu xumuu, d)U3UKU, eceoxumuu.

oucyunnuHel, ons KOmopsbIxX OaHHas1 ducyuniuHa s18/1s5emcsi npedwecmeyfouqeu: pecuoHarlribHas memarsiJioeceHUs,
380/10UUA ee0orioeuYecKuUx rnpoueccos.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUs MO AucuunnuHe/mMoaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NMIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUsi o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTeHLMSAMA) U MHAUKATOPaMM UX [OCTUXKEHUA:

Kog HaseaHwne Koa(bl) WHpmnkaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUs
KOMNeTeHuuu
MK-1 CnocobeH MK-1.1 AHanunanpyet 3HaTb:

NPUMEHATb BO3pacTHble 3aKOHOMEPHOCTU pacnpOCTpaHEHUA W30TOMOB

pes3ynbTaThbl COOTHOLLEHMS B MPUPOOHbLIX CUCTEMAax, WX noBedeHne B

N3y4yeHus BCEX 0Cafo4HbIX, MarmaTn4eckom n MeTaMopU4eCcKoMm

acnekTos BYJIKAHOrE€HHbIX, npoueccax, rnaeHble U30TOMHbIE OTHOLLEHUS B

reonorm4eckoro BYKaHOr€HHO- 3eMHOW Kope

CTpOeHus " 0Cafo4HbIX, YMeTb:

ncTopmm MeTaMmopdUYECKMX, NPUMEHATb 6asoBble 3HaHus,

reonorm4yeckoro WHTPY3UBHBbIX, XapakrepusyoLue OCHOBHblE

pa3BUTKS MeTaMopdOreHHbIX 1 | 3aKOHOMEPHOCTU  pacnaga pPaguoaKTUBHBIX

TeppuTopuii  Ans 4YeTBEPTUYHBIX agep npu aHanu3e abcontoTHOro Bo3pacTta U

peLueHns obpasoBaHuii. NPOJOSKUTENBHOCTU reonorm4yecknx

CTaHOapTHbIX npoLeccos

3agad Bnapets:

reonornyeckomn CMOCOBHOCTBIO BbIBUpaThb n BUOETb

CbeMKM NMPUHUMNMAnbHbIE  OTNWYUS B PasfUYHbIX
mMeTogax wu MeToaukax  onpegeneHus
abcontoTHOro BO3pacTa reonorm4yeckmx
00pa3oBaHWil, OCHOBAHHbLIX Ha W3y4YeHUu
pagnoaKkTMBHOIO pacnaga aToMHbIX aaep

12. O6bemM acuMnNNnHbI B 3a4eTHbIX eanHMUAax/vyac. (s coomeemcmesuu ¢ y4e6HbIM MaaHoM) — 2

172.

dopma NPOMEXYTOYHOW aTTeCTaLMm (3auem/sk3ameH) 3a4€T




13. TpyaoeMKocCTb No Buaam y4yebHon paboTbl

TpyaoemMKocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
7 cemecTp Ne cemecTpa
AyaNTOPHbIE 3aHATUSA 48 48
nekumm 16 16
B TOM Hncne- npaxkTu4yeckne 32 32
nabopaTopHble - -
CamocToaTtenbHas pabota 24 24
B TOM Yucne: Kypcosas pabora (NpoekT) - -
dopma NpomMexyTo4HOM aTTecTaLmm 3auer 3auer
(3k3ameH —  4ac.)
UToro: 72 72

13.1. CopepxaHue AUCLUNIUHDI

Peanusauus
pasgena
Ne n/n Haumerosakue pasnena CopepxaHve pasgena aMcunnimHbl ANCLMNINHBI C
ANCUUNNNHBI NMOMOLLIbIO
OHNawH-Kypca,
QYMK*
1. NNekuun
1.1 BeepeHue, cTpoeHue CTpoeHre aTOMHOro siipa, XapakTepUCTUKM HYKITOHOB,
aToOMHOro s4pa, U3oTonkl, ycTon4mBocTb gapa. OTKpbITUE U30TOMOB, NCTOPUSA UX
ux Knaccudumkaums n3ydeHus, knaccudmkaums, TepMUHOIOIUS.
1.2 PacnpocTpaHeHHOCTb PacnpocTpaHeHHOCTb M30TOMNOB B NEPUOANYECKON
N30TOMOoB, NX Tabnuue v B npupoge. MiaoTonHble achdekTs,
dpakunoHMpoBaHue B dhpakunoHMpoBaHne U30TOMNOB. M30TONHbIE
NPUPOAHBbIX 0OBbEeKTax cTaHgapTbl, U30TONHAA NAOTHOCTL. [oHATHE O
CTabunbHbIX M30TOMAxX, MX PacnpoCTPaHEHHOCTH.
1.3 OcCHOBHblE MeTOAbI OCHOBHblE METOAbBI U METOAMKUN ONpeaAeneHuns
onpegeneHunsa abcontoTHoro | abconTHOro Bo3pacTa ropHbiX Nopog. TOYHOCTb
BO3pacTa reoniorm4eckmx onpegenenusa abcontoTHoro Bo3pacra. Obnactu
obpasoBaHui. npumeHeHnsi. OrpaHM4eHMsa U HegoCTaTkM METOLOB.
1.4 PaguoaktusHbie M30TONHbIE KPUTEPUM UCTOYHMNKOB BELLECTBA PYOHbIX
cTabunbHble M30TONbI B MecTopoxaeHun. MNMpouncxoxaeHne pyaHsix nonaos.
npobneme PaguvoreHHble N30TONbI, Kak NeTporeHeTnyeckune
pygoobpasoBaHust WHOMKATOPbI reonornyeckux NpoLeccos.
15 PapguoaktuBHble n3oToMbl U | PagnoakTuBHbIE M30TOMNbI B FOPHbLIX NopoAax 3emnu,
reoxpoHonoruns nnaHeTt, JlyHbl, MeTeopuTax. fgepHasi reoxXpoHOnorns,
€e OCHOBHble nonoxeHns. OCHOBHOE ypaBHeHMe
paguoakTMBHOro pacnaja.
1.6 Macc-cnektpoMeTpudeckme | YCTPONUCTBO M NPUHLUMNNaNbHas cxema macc-
n3mepeHusi cnekTpomeTpa. Buabl Macc-cnekTpoMeTpoB.
XapakTepucTuka COBpEMEHHbIX MacC-CNeKTPOMETPOB.
EOovHMUBI n3MepeHns pagnoakTMBHOCTH.
2. NpakTn4yeckme 3aHATUA
2.1 BBegeHue, cTpoeHue PagnoakTtMBHOCTb, €e BuAbl, MOHATUE O CABUrax u
aTOMHOro s4pa, U30TorMbl, paguvoaKTMBHBIX psidax.
nx Knaccudmkaums
2.2 PacnpocTtpaHeHHOCTb PpakuMOHNPOBaHNE N30TOMOB. [[€0XMKNSA rNaBHbIX
N30TOMOB, NX CTabunbHbIX 30TOMOB, MPMMeEHsIeMbIX B reonorum (H,
dpakumMoHmpoBaHue B C, O, S) v npumeHeHue nx Ans peLleHns
NPUPOAHLIX 0O beKTax reonorn4yeckux 3agau.
2.3 OcHoBHble MeTOAbI MpuroagHble MyHepansl. TpeboBaHWs K U3ydaeMbiM
onpegenennst abcontoTHoro | obpasuam n ux npodonoarotToBka. TOYHOCTb
BO3pacTa reoniorm4eckmx onpegenenuns abconioTHOro Bo3pacTta.
0bpasoBaHui.
2.4 PaguoaktusHble u Pasnuyme n3oTonHbIX OTHOLLEHUI B 3€MHOM KOpe n

cTabunbHble U30TonNbI B
npobneme

MaHTuK. MgpoTepMarnbHble kapboHaTbl U cynbdaTbl,
BGuoreHHble cynbduabl. MM30TONHbLIA cOCTaB cepbl B




| pynoo6pa3zosaHus | rnapoTepManbHbLIX MeCTOPOXAEHUSIX |

3. llabopaTopHble 3aHATUSA

31 ] | He npeaycmoTpeHbl y4eBHbLIM NnaHom |

* 3anonHsemcs, ecnu omoesnbHble pa3deribl QUCYUNIUHbLI U3y4armcesi C OMOWbHK OHalH-Kypca. B KornoHke
lMpumeyaHue HeobxoduMoO ykasame HadgaHue oHnalH-Kypca unu QYMK. B Opyeux criyydasix e s4elku cmassmcsi
rpoYepKu.

13.2. Tembl (pasaenbl) QUCUUNIIMHBI U BUAbI 3aHATUN

Buabl 3aHATU (KONIMYECTBO YacoB)

Ne HanmeHoBaHue TeMbl
CamocTtosiTenbHas

n/n (pasgena) gucumnnuHbl | Jlekuun MpakTuueckme | JlabopaTtopHble pabora Bcero

1.1 | BeegeHwue, cTpoeHne
aTOMHOro s4pa, U30Tonbl, 3 - - 2 5
nx knaccudukaums

1.2 | PacnpocTpaHeHHOCTb
N30TOMOB, UX

dpakunoHMpoBaHue B
NpUpoaHbIX 06 beKTax

1.3 | OcHoBHble MeToabI
onpegeneHuns

abconTHOro Bo3pacTa 3 - - 3 6
reoniormyeckmx
obpasoBaHui.

1.4 | PagnoaktmBHble U
CTabunbHbIE N30TOMbI B
npobneme
pynoobpasoBaHus

1.5 | PagnoakTuBHble N30TOmMbI
M reoxXpoHoIIorns

1.6 | Macc-
CNeKTpoMeTpu4eckme 2 - - 2 4
nsmepeHus

2.1 | BeegeHwue, cTpoeHne
aToOMHOro a4pa, u3oTonbl, - 8 - 2 10
nX Knaccudumkaums

2.2 | PacnpocTpaHeHHOCTb
N30TOMOB, NX

dpakumMoHMpoBaHve B
Np1poaHbIX 06 bekTax

2.3 | OCcHOBHbIE MeTOAbI
onpegeneHns

abconTHOro Bo3pacTta - 8 - 2 10
reoniorM4yeckmnx
00pasoBaHui.

2.4 | PapnoaktmBHbIE 1
cTabunbHblEe U30TOMbI B
npobneme
py£oobpas3oBaHus

- 8 - 2 10

WToro: 16 32 - 24 72

14. MeToanyeckue ykKasaHuss pAOna oby4yarWwmXcss MO OCBOEHUIO AUCUUMNIIUHbBI:
(pekomeHOayuu obyyarowjumMcsi Mo 0CBO0EHU0 OUCUUMIUHbI: yKazaHue Hauboriee croxHbix pasdernos, paboma ¢
KOHcrekmamu fiekyud, npe3eHmauyuoHHbIM MamepuasioM, pekoMeHOayuu o 8bINnofIHEHUK Kypcosol pabomel, ro
opeaHu3ayuu camocmosimernbHol pabomal 1o ducyurnuHe u 0p.)

B pamkax gucumMnnuHbl NpeaycMOTpeHbl crniedyllme obpasoBaTenbHble TEXHOMOrMU:  3aHATUS
NEKUMOHHOro Tuna, NpaKkTU4ecKkMe 3aHATUS, caMocTosTernbHas paboTa CTy4eHTOB, BKIOYaroLlas
YyCBOEHWE TeOpeTUYeCcKoro MaTepuana, noaroToBKy K MPakTUYECKUM 3aHsTUsM, paboTta ¢ yyebHuKamu,
y4yebHO-MeToaNYECKOW NUTEpaTypoil, NOArOTOBKA K TEKyLleMy KOHTPOMK  YCneBaeMocTW, K
9K3aMeHy/3a4eTy, a Takke KOHCYNbTMPOBaHUEe CTyAEeHTOB MO BOMPOCaM Moucka Hay4yHou nHdopmaumu,
n3ydyeHns y4ebHOro MaTepuana n NpakTM4ecKoro peLleHust 3agau.

UTeHne nekumin OCYLLECTBMSIETCS C Npe3eHTauuelr OCHOBHbIX MaTepuarnoB Ha MynbTUMEOUAHOM
obopygoBaHMK, YTO 3HAYUTENBHO MOBLILAET 3PENULLHOCTD, NOKa3aTenbHOCTb U YCBOEHUE MaTepuana.




Ha npakTuyecknx 3aHATUS paccMaTpuBaloTCsa onpeferieHHble pasgernibl AUCUMNIUHLI, Tpebytolme
MaTemMaTUYEeCKUX pacyeToB, AeTanbHOro aHanmaa guarpamm u rpacdumkos, rpacdpmyecknx pabor.

[na ycnewHoro oBnageHunsi Kypcom Heobxoammo obsizaTenbHO nocelwaTtb Bce 3aHAaTusA. B cnydasx
nporycka 3aHATUA CTyAeHTy HeobxoguMMO CaMOCTOATENbHO W3Yy4nTb MaTepuan M OTBETUTb Ha
KOHTPOSIbHbIE BOMPOCHI MO MPOMYLLEHHON TeMe W 3alWuTUTb paboTy npenogaBaTtento BO BPEMSI €ro
WHOMBMAYaANbHbIX  KOHCynbTauuin. B  xoge 3aHaTun  obyvalowmmcs  peKkoMeHayeTcs:  BecTu
KOHCMeKTUpoBaHne y4ebHoro MaTtepmana; obpawaTb BHUMaHWE Ha KaTeropuu, OPMYIMPOBKY,
pacKpblBaloLLMe cooepXXaHNe TexX UK MHbIX SBMAEHUN U NPOLEeCCOB, Hay4YHble BbIBOAbI U MpaKTUyeckne
pekomMeHOauMm no ux MPUMMEHEHWO; 3adaBaTb MpenodaBaTento YTOYHAKLWME BOMNPOChl C LUenbio
YSICHEHMS TEOPETUYECKMX NOSTOXKEHWNIA, paspeLLeHns CrOPHbIX CUTYyaL .

lMpoBegeHne Kypca BO3MOXHO C NPUMEHEHWEM AUCTaHLMOHHbIX OBpasoBaTtenbHbiX TexHorormn. Ha
obpasoBaTtenbHoM noptane BlIY @QyHKUMOHMPYET SNEKTPOHHbIN Kypc «[€eoxumus M30TOMOB MU
reoxpoHomnorns», rae pasMmelleHbl Bce Mpes3eHTauuMu, TeCToBble 3ajaHus U npeaycMoTpeHa
BO3MOXXHOCTb MPOBEAEHMNS 3aHATUN B pEXNME BUAEOKOH(EPEHLINA.

15. lMepeyeHb OCHOBHOM W [AOMNONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,

HEOSXOAMMI:IX Ansa ocBOEHUA AUCLUUNIINHDbI (criucok numepamypbl 0ghopMIisemcsi 8 coomeemcemeuu
¢ mpebosaHuamu TOCT u ucrionb3yemcs obwast ckgo3Has Hymepauyusi 0551 8cex 8u008 UCIMOYHUKOS)

a) OCHOBHas nutepartypa:

Ne n/n NcTovHUK
PogbirvHa B. . Kypc reoxumum : [yaebHoe nocobue ans ctyd. By3os, obyd. no HanpasneHuto 020300
1 "eonorusa u Bcem reon. cneumansHocTtaMm] / B.I'. Pogbirnia. — Towmck : U3a-Bo Hayy.-TexH. nuT., 2006

.— 291 c. 69 ak3, rpud

YepTko, H. K. N'eoxumus : yyebHoe nocobue / H. K. YepTtko. — MuHck : BI'Y, 2016. — 295 c. — ISBN
978-985-566-328-8. — TekcT : aneKTpoHHbIN // JlaHb : aneKTpoHHO-6MbnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/180453 (paTta obpaweHnus: 07.10.2021). — Pexum gocTyna: Ans aBTopums.
nonb3oBaTenemn.

0) gononHuTenbHasa nuTeparypa:
Ne n/n NcTouvHUK
Asbenb N.A. PagnoreHHble ns3oTonbl 1 3Boniouns MaHTum 3emnu, kopel n atmocdepsl \ U.A. Asbens,

1 W.H. TonctuxmH. — Anatutel: AH CCP, Konbckuii dovnnan. 1988. — 140 c.

> Bontkesuu .B. N'eoxumuns n kocmoxmmmusa nsotonos / [.B. Bontkesny. — MockBa. : QHeproatommuaaar,
1983. - 102 c.
M3oTonHas reonorus: cbopHuk. — Mocksa. : Hegpa, 1984. — 333 c.

4 CnpaBo4HuMK No n3oTonHon reoxmmun / 3.B. CobotoBud [u ap.] — Mockea. : QHepronsgar, 1982. —
240 c.

5 TutaeBa H.A. AgepHas reoxumus: y4eb. / H.A. TutaeBa. — Mocksa. : I3g-8o MockoBckoro
yHuBepcuTeTa, 1992. — 272 c. 1 ak3, 6/rpnda

6 ®op I'. OcHoBbl M30TONHOW reonoruu / I'. ®op. — Mockea. : Mup, 1989. — 590 c. 1 a3k3, 6/rpuda

7 Xedpc N. Meoxumus ctabunbHbix naotonos. / V. Xedc. — Mocksa. : Mup, 1983. — 200 ¢

B) MH(pOPMaALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (omumnanbHble pecypcbl MUHTEPHET)™:
Ne n/n Pecypc
1. OneKTPoHHO-6MbnnoTeyHas cuctema «YHusepcuterckan 6ubanoreka online» http://biblioclub.ru/
2. OneKTPOoHHO-6MbNnoTeYHas cuctemMa «KoHcyibTaHT cTyaeHTa» http://www.studmedlib.ru
3. ONEeKTPOHHO-OMGNMoTeYHasn cucTema «J/lanb» https://e.lanbook.com/
4. ONeKTPOHHbIV y4ebHbIN Kypc: «eoxmumusay https://edu.vsu.ru/course/view.php?id=3878

* Brayane ykasbiearomcsi O6C, ¢ komopbimu umetomcsi 0o2oeopa y Bl'Y, 3amem omkpbimbie 311€KmMpOHHO-
obpasosameribHble pecypchbl, oHnalH-kypcbl, QYMK

16. MepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHus AnNsi CaMOCTOATENbLHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHUKU, MemoOu4YecKue yKa3aHusi 0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u 0p.)

Ne n/n NcToYHMK
1 CnpasoyHuk no eeoxumuu. / I.B. Boimkesuy [u 0p.] — M. : Hedpa, 1990. — 480 c.
2 eoxumuyeckasi mabnuya



https://lib.vsu.ru/documents/contract_els/els_univer_lib_11.11.2019.pdf
https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
https://lib.vsu.ru/documents/contract_els/els_student_cons_11.11.2019.pdf
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://lib.vsu.ru/documents/contract_els/els_lan_26.02.2020.pdf
https://e.lanbook.com/

17. OOGpasoBaTtenbHble TEXHONOrMU, MUCNONb3yeMble MNpu peanusaumum y4ebHoOM
AUCLUUNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonorun (OOT,
3NeKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

Mpn peanusauyun yd4ebHOM ANCUUNNUHBI  UCMOMB3YKTCS  Knaccuyeckne obpasoBaTernbHble TEXHOMNoruu

(J'IeKLI,I/IOHHbIe, npakTn4eckne SaHHTVIﬂ), a Takke NpumMeHArTCcA AUCTAaHUMOHHbIE o6pasoBaTeanble TEXHONOIrnn.
BoamoxHa peanun3auna gncunniimHbl B CMELLaHHOM peXXnme.

n [porpammHoe obecne4yeHne

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HeunckniountenoHble npaeBa Ha MO Kaspersky Endpoint Security ans 6usHeca - PacwmpeHHbIn
Russian Edition

4 | NporpammHasa cuctema Ansa OOHapYXXEHUS TEKCTOBbIX 3aMMCTBOBAHMIA B Y4YEOHbIX M Hay4HbIX
pabotax AHTunnarnat.BY3

5 | OdwmcHoe npunoxeHne AdobeReader

6 | OdmcHoe npunoxeHue DjVuLibre+DjView

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:

B npouecce udydeHuss AMCUMNIMHBLI UCMOMNb3yeTCs NEKUMOHHas ayamtopusi, obopynoBaHHas MynbTUMEONAHLIM
obopyaoBaHueM. st NpoBeAeHMs1 NPAKTUYECKUX 3aHATUN, UHONBMAYANbHbLIX KOHCYNbTaLWA, TEKYLLEro KOHTPOns
N NPOMEXYTOYHOW aTTecTaumm, CaMoCTOATENbHOM paboTbl UCNONb3yTCA ayauTopuun, Bmectumoctbio 30 — 35
nocagoyHbix MecT. [lpakTudeckne 3aHATMS conpoBoxpatoTcs pabotor ¢ Tabnuuen [O.M. Mengeneesa,
reoXmummyeckon Tabnuuen, MoaensamMu KpUCTanIMYeCKMX peLleToK MWHepanoB, pesyrbTaTtamMy CrnekTparbHOro,
XUMUYECKOro U Ap. BUAOB aHANU30B M NPOYMM pa3faToyHbIM MaTtepuanom.

[MpoBegeHne Kypca BO3MOXHO C MNPUMEHEHMEM AUCTAHUMOHHBLIX OOpasoBaTernbHbIX TEXHONOrnW  Ha
obpasoBaTtensHOM nopTtane BI'Y (www.edu.vsu.ru) ocyliecTBnsieTcs ¢ npumeHeHnem Hoytoyka TOSHIBA Satellite
A200-23J ¢ BCTPOEHHOMN BUAEOKaMEPON 1 MUKPOOHOM.

UcnonbayeTcsa cnegyrowee nporpammHoe obecneyerne: WinPro 8 RUS Upgrd OLP NL Acdmc, OfficeSTD 2013
RUS OLP NL Acdmc.

19. OueHo4HbIe cpeacTBa ANA NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

MopanoK OLEHKM OCBOEHMs obyvarlumMMuca yd4eGHOro MaTepuana onpegensiercs
coaepaHMeM crnenyoLwmnx pasaenos ANCLUMMNIMHBI

No HanmeHoBaHue K WHankaTop(bl)
o oMneTeH
a/n pasgena QUCUUMIvHbI Lsa(m) OOCTMXKEHNSA OueHouyHble cpeacTBa
(mogyns) KOMMeTeHUmmn
BeepneHwve, cTpoeHune
aTOMHOro a4pa,
n30ToMbl, UX
Knaccudpukauus
PacnpocTpaHeHHOCTb
N30TOMOB, UX
dpakumMoHMpoBaHue B
Np1poaHbIX 06 bekTax
OcHoOBHble MeToAb!
onpegenenuns
3. | abcontoTHOro Bo3pacTta MK-1 MK-1.1 Tecm, onipoc no nekyuoHHoU Yyacmu
reonorm4yecknx
00pasoBaHui.
PagnoaktmBHble 1
4. CTA0UIbHLIE M3OTOMb! B MK-1 MK-1.1 Tecm, onpoc o nekyuoHHOU Yacmu
npobneme
pygoobpasoBaHus
PagnoaktmBHble
5. M30TOMbI U MK-1 MK-1.1 Tecm, oripoc no nekyuoHHoU Yyacmu
reoXpoHonorms
6. | Macc- MK-1 MK-1.1 Tecm, onpoc no nekyuoHHoU Yyacmu

MK-1 MK-1.1 Tecm, onpoc o nekyuoHHOU Yyacmu

MK-1 MK-1.1 Tecm, oripoc no nekyuoHHoU Yyacmu



http://www.edu.vsu.ru/

HanmeHoBaHue WHankaTop(bl)
Ne KomneTeH
a/n pasgena QUCUUNIvHbI LMA() BOCTMKEHNSA OueHouyHble cpeacTBa
(mogyns) KOMMNeTEeHL MM
CrneKkTpomeTpuyeckme
N3MepeHust
BeeneHue, cTpoeHue
aTOMHOro s4pa,
n30ToMbl, UX
Knaccudunkaums
PacnpocTtpaHeHHOCTb
N30TOMOB, UX
dPpakuMOHMPOBAHNE B
Np1poaHbIX 06 beKTax
OcHoBHble meToabl
onpegerneHns
9. | abconoTHOro Bo3pacTa MK-1 MK-1.1 Tecm, onpoc o npakmu4eckol Yacmu
reonorm4yecknx
0obpasoBaHui.
PagnoaktuBHble 1
10. CTabunbHbIE U30TOMb! B MK-1 MK-1.1 Tecm, oripoc no npakmuyeckou Yacmu
npobneme
pynoobpasoBaHus
MpomexyToyHasi aTTecTauus Mepeyers 80MpPOCOS K 3a4emy
dopma KOHTpOns — 3a4eT Mmoezoenbili mecm

MK-1 MK-1.1 Tecm, oripoc no npakmuyeckou Yacmu

MK-1 MK-1.1 Tecm, oripoc no npakmuyeckou Yacmu

20. TunoBble OLEHO4YHbIe cpeaAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensivowme
npoueaypbl OUeHUBaHUSA

20.1. TeKyLw M KOHTPONb YyCNEeBaeMoCTun

KoHTpornb ycneBaeMoCcTu No AUCLMMINHE OCYLLECTBIISIETCS C MOMOLLbIO CNeayoLwmnx OLEeHOYHbIX
CpencTs:
1) Onpoc No NEKUMOHHOM N NpakTudeckon YacTam; 2) TectuposaHme
(HaUMeHOGaHUG‘ OUeHOo4YHoec0o cpeacmea meKyweao KOHmMporsida ycneeaemocmu)

lMepevyeHb 3adaHul, memMm pegepamos, meM npe3eHmayul, Kypcosbix, 00knados,
nabopamopHbix pabom mpebosaHusi K npedcmasneHuro nopmaonuo

TunoBble BOMpOCHI 4Nsi NPOBEAEHUSA ONpoca No NEKUMOHHOMY M NPaKTUYECKOMY KypcCy
1. ctopus pa3suTuiA NpeacTaBrieHnin o Bo3pacte 3emnu.
2.. OTKpbITME PaaNOaKTUBHOCTM (N0AN, AaTbl, OCHOBHbIE COBLITUS NpyBeALINE K OTKPbITUIO
pagMoakTUBHOCTK).
3. MoHATne n3otonbl, M30TOHLI, N3006apkbl. VX nonoxeHne Ha gnarpaMmMme YNCIO HENTPOHOB — YMCIO
NPOTOHOB.
4. Knaccudpmkaums nsotonos. Bugbl M30TONOB. YCTONYMBOCTL M30OTOMNOB B 3aBUCMMOCTU OT
COOTHOLLEHUS B HUX NPOTOHOB N HEMTPOHOB.
5. OCHOBHbIE 3aKOHOMEPHOCTU, XapaKTePU3yoLLME KONTMYECTBO U30TOMOB Y XMMUYECKUX ANIEMEHTOB U
NX COOTHOLLIEHUS.
6. OxapakTepusyinte HeraTpoOHHbIN pacnag paguoakTUBHbLIX 94ep.
7. OxapakTtepuaymnTe NO3UTPOHHbIN pacnaj pagnoakTUBHbIX S4ep.
8. UTo Takoe HeNTpUHO?
9. YT0 Takoe nsomepnbl?
10. OxapakTepusyinTe anba-pacnag pagnoakTUBHbIX S4ep.
11. OxapakTepu3yinTe aNeKTPOHHbIN 3axBaT NPW pacnage pagvoaKkTUBHbIX SAep.
12. OxapakTepuaymnTte CNOHTaHHOE AeNeHne pagnoakTuBHbIX S4ep.
13. OCHOBHOW 3aKOH paaMoakTMBHOroO pacnaga (popmynuposka, hopmMyna, pacumdposka opMyrbl).
14. OTtHoweHwne N/D 6yget 6onbwnm B 6onee apesHux nnn 6onee monoapix MmHepanax?
15. Yto Takoe D, B hopmyne ansa onpeaeneHns n3oXpoHHOro Bo3pacta MUHepanoB?



16. y = b + Xk — ypaBHeHne npsamon. OnuwnTte NnoBeaeHne 3Ton NPSAMON NPU YMEHbLLEHUN / YBENNYEHUN
napameTpoB b u k.

17. HasoBuTte 4 ycnosusi, BbINOSTHEHWE KOTOPbIX 06ecneynBaeT nonyvyeHne Hanbonee TOUHbIX
OaTUPOBOK abCconoTHOro Bo3pacra?

18. UT0 3HAuuMT BblpaXkeHne «MuUHepan — 3aMKHyTasd U3oTonHas cucteman?

19. HasoBuTe n3sectHble Bam Mmogenn coBpeMeHHbIX MacC-CneKTPOMETPOB.

20. MpuHUMNUanbHas cxema 1 OCHOBHbIE Pa3HOBUOHOCTU MacC-CNEeKTPOMETPOB.

21. K-Ar- meTog gatmpoBaHusi. O0LmMe cBeAeHNs, FeoXnmus Kanus n aproHa. Peakunsa pagnoaktMBHOro
pacnaga kanusa. MuHepans!, NpurogHble Ana gatMpoBaHus.

22. Rb-Sr meTog gatmpoBaHus. Obume cBeaeHuns, reoxummst pyomngusa n ctpoHums. Peakums
pagnoakTUBHOIo pacnaga pyounansa. MuHepanel, NnpurogHble Ans 4aTUpOBaHUS.

23. Sm-Nd meTtoa aatnpoBaHus. ObLine ceegeHust, reoxummnsa Sm n Nd. Peakunsa pagnoaktmBHOro
pacnaga Sm. MuHepansl, NpurogHble ona 4atMpoBaHus.

24. Lu-Hf- meTtog npatupoanus. O6wure ceeaeHust, reoxumus Lu n Hf. Peakuunsa paguoaktnBHoro
pacnaga Lu. MuHepansl, npurogHble Ansa 4aTMpoBaHuA.

25. Re-Os- meToa gatuposanus. Obwmne ceegeHus, reoxmummna Re n Os. Peakumsi paanoakTMBHOIO
pacnaga Re. MuHepansbl, npurogHble ons gaTMpoBaHuA.

26. U-Pb, Th-Pb- meToabl aatnpoBaHnusi. Obwime ceeaenus, reoxumust U, Th, Pb. Peakuun
paguoakTuBHoro pacnaga U, Th. MuHepansl, npurogHbie Ans gaTMpoBaHus.

27.

1) daHo; 2) HanncaTb ypaBHEHME A1151 NOCTPOEHMS 3OXPOHbI; 3) HapucoBaTh rpaduk ¢ ABYMS
nsoxpoHamm n OB bACHUTDL kakas nsoxpoHa 6onee apeBHsis / monogas; 4) ykasaTtb yCnoBus,
Heobxoaumble ANs NOMyYeHNsa TOYHbIX 4aTUPOBOK

A) K40, Ar40, Ar36

b) Rel87, Os187, Os186

B) K40, Ca40, Ca42

N Rb87, Sr87, Sr86

) Sm147, Nd 143, Nd144

E) Lul76, Hf176, Hf177

>K) U235, Pb207, Pb204

28. O6uwas xapakrepucTuka Ar-Ar metoaa.
29. O6uwas xapakrtepucTtuka K-Ca metoga
30. N3oTonHasg asontouus Sr, Nd.

31. N3oTonHas asontounsa Re, Lu, Pb.

TunoBble TECTOBbIE 3afaHns U3 GaHka BONPOCOB
1. MeTogom onpegeneHns abconOTHOro Bo3pacTa, OCHOBaHHbIM Ha anbda-pacnage
ABNseTca:

Camapuin-HrnogmmoBbliin
Moteunin-fapHvesbin
PeHnin-OcmmeBbIn
Pybuanin-CTpoHumeBbI
YpaH-Topuin-CBUHLOBBIN

Kannmn-AproHosblii

2. lNpwu pacnapge 9 poanTeNbCKMX U30TOMNOB B CUCTEME COXPaHMUAOCh 9 AoUepHUX
M30TOMOB. ITO 3HaUUT, UTO NoJIy4YeHHanA AaTUpPoBKa byaeT oTpaXkaTb BO3pacT, KOTOPbIU

byaeT ABNATLCA UCTUHHbBIM
byAeT ApeBHEE, YEM UCTUHHbIN

MOJIOXKE, YEM UCTUHHBIN



ByAeT ABAATLCS BO3PACTOM Hayasa BbIBETPUBAHMS
ByAeT ABAATLCA BO3pacTOM MeTamopdurama

3. Ana paTMPOBKM N3OXPOHHBIM METOAOM B KauecTBe Npo6 Hy)KHO UCNO/b30BaThb...
MoHodpakLumm M1MHepanoB 1 BanoBble NPoobbI
BanoBble npobebl

MoHodpakumn MuHepanos

4. Metopom onpeaeneHna abcontoTHOro Bospacra, NPUrogHbIM ANA 4aTUPOBKU PyA,
MecTopoXKAeHU moanbaeHa aBaseTca:

PeHnin-OcmmeBbin
JNroteymmr-rapHneBbin
Camapwuin-HrnogmmoBbin
Kanunin-AproHosbin
Pybunanin-CTpoHumneBbIv
YpaH-Topui-CBUHLOBBbIN

5. Metopgom onpeaeneHun abcontoTHOro BO3pPacTd, OCHOBAHHbIM Ha 3/1IEKTPOHHOM
3axXxBaTe ABJ/ideTcA:

YpaH-Topuin-CBUHLOBBIN
Pybuanin-CTpoHLmeBbI
Kanwnii-AproHoBblii
Moteunn-rapHvesbin
Camapuin-HnoanmoBbin

Penun-OcmueBbin

6. [Ana Hanbonee TOUHOI AATUPOBKU B YCIOBUAX NJIOXO 3aMKHYTOW M3OTOMHOW CUCTEMbI
HY>KHO MCMOJIb30BaTb OTHOLLEHME:

207Pb/206Pb
206Pb/238U
208Pb/232Th
207Pb/235U

7. Ecnn pybuamii HakanavBaeTcAa B OCTaTOUYHbIX pacn/iaBax, a CTPOHLMA - B TBepAo0ii
dase, 10 3Ty cuTyaumio 6yayT oTpaxkaTb c/ieAyloLne N30TOMHbIE OTHOLIEHUA:

Rb/Sr - B YnabTpaocHOBHbIX nopogax - 2,0; B kucabix nopogax - 0,5
Rb/Sr - B YnabTpaocHoBHbIX nopogax - 0,5; B kmcabix nopogax - 0,5
Rb/Sr - B YnbTpaocHOBHbIX nopogax - 0,5; B kncabix nopogax - 2,0
Rb/Sr - B YnabTpaocHOBHbIX nopogax - 2,0; B kucabix nopogax - 2,0

8. Mokasarenb BABI npumeHsieTca ANA ceAylowero MeToaa onpegeneHus abconoTHOro
BO3pacrTa...

JNroteymmn-rapHnesbin
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YpaH-Topuin-CBUHLOBbIN
PeHnin-OcmumeBbin
Pybunanin-CTpoHumneBbIv
Camapuin-HrnogmmoBblin

Kannin-AproHoBsbin
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9. Mono>keHne KpPacHOW TOUKN onpeAenseTca C NOMOLbIO...
N3yueHuns coctaBa BceneHHow

3yuyeHns coBpeMeHHbIX 3eMHbIX FOPHbIX MOPOL,

3yyeHns MeTeopuTOB M ra3oBbiX TYMaHHOCTEN

3yuyeHns apeBHUX 3eMHbIX TOPHbIX MOPOA,

M3yueHunsa apeBHmx obpa3yos ¢ Mapca
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Rb/

Puc. B.1. Rb-Sr usoxponsas amarpasmma, 1o-
Ka3biBUIOIIAR MIOTONNYIO IBOTIONHIO TOPOA BO
BPCMEHI MOCIC MX KPUCTA.LUTHIAIMK M3 TOMOreN-

10. Ho¥ Marmu.

Ha gaHHOM rpaduke Bo3pacT cpegHer ToUukmM (Npobbl) MONOXKE YeM IEBOI 1 MpaBoM
Ha aaHHOM rpaduke Bo3pacT 1eBoW ToUkM (MPobbl) ApeBHEE YEM CPeLHEN 1 NpaBoin
Ha aaHHOM rpaduke Bo3pacT Bcex Tpex Npob (Touek) 04MHAKOBbIN

Ha aaHHOM rpaduke Bo3pacT cpeaHer Touku (Npobbl) ApeBHee YeM I€BOW U NPaBOW

Ha gaHHOM rpaduke Bo3pacT 1eBOM TOUKM (MPo6bl) MONOXE YeM CpeAHeN 1 NpaBoM



OnuncaHune TexHonormm nposeneHnda

Onpoc No NeKUMOHHON 1 NPaKTUYECKOM YacTsaM NPOBOAUTCS B Hadane 3aHAaTUN. TecTMpoBaHue
NMPOXOAUT MOCMe 3aBEepLUEHUs W3YyYeHUS KPYMHbIX pasgenoB AUCUMNAWHBI Ha obpasoBaTenbHOM
noptane BI'Y.

Tpe6OBaHI/IF| K BbIMONHEHMIO 3a4aHUI (VIJ'IVI LUKanbl 1 Kputepummn OLl,eHI/IBaHVIFI)

B xonoe onpoca no NEKUMOHHON ” HpaKTquCKOVI 4YacTAM Ha 3aaHHble BOMPOCbI OOJTXKHbI ObITb
nony4yeHol 4YeTkue, npaBuiibHble OTBETHI. Mo wuToram onpocoB ” OLUEHKNn TeCTOBbIX 3agaHun
onpegenaeTca Koim4eCcTBO BEPHbIX OTBETOB B NpoOLUEeHTax.

Kpumepuu u wkana oyeHusaHusi
0-40% npasuribHbIX OMEemo8 — He 3a4meHo
41-100% npasuribHbIX 0M8emo8 — 3a4meHo

20.2. NMpomexyToyHasa aTTecTauumsa

MpomexyToyHass aTTecTauusi no AUCUMMNIMHE OCYLLECTBMNSETCA C MOMOLLbI CNeayoLmX
OLIEHOYHbIX CPEACTB:

1) Bonpochl k 3a4eTy, 2) ToroBoe TeCcTupoBaHune
(HaumeHoeaHue OUeHO4YHOoc0o cpedcmea npome»(ymquoa ammecmauuu)

lMepeyeHb npakmuyeckux 3adaHul, mem peghepamos, meMm rpeseHmauyul, Kypcosbix,
Ooknados, mpebosaHusi K rnpedcmassieHur0 rnopmagosuo, 80rpPOCO8 K IK3aMeHy (3ademy) u nopsiOoK
gopmuposaHusi KM

lNepeyeHb BONPOCOB K 3a4eTy
. icTokmn nsotonHom reonoruu.
. BHyTpeHHee cTpoeHne aToMOB.
. CTabunnbHOCTb siAEp 1 pacnpoCTPaHEHHOCTL U30TOMOB.
. MexaHun3mbl pacnaga pagnoakTUBHbIX SAep.
. PasBeTBneHHbIN pagmnoakTuUBHbIA pacnag.
. OCHOBHOW 3aKOH paguoakTUBHOIO pacnaga.
. Lleno4ykn pagmoakTnBHbIX NpeBpaLleHni.
. OCHOBbI Macc-CneKkTpoMeTpun.
. Kanun — AproHoBbIn MeTog AaTUPOBaHMS.
10. AproH — AproHoBbI METOA 4aTUPOBAHUS.
11. Pybuamn — CTpoHUMEBLIN METOA onpeaesieHnsa Bo3pacTa
12. N13oTonHas reonorusi CTPOHLMS B METEOPUTAX M 3EMHbIX MarmaTU4YeCcKnx nopodax
13. MI3oTonHas reonorms CTPOHUMA B 0OCa404YHbIX Nopoaax.
14. Camapuin — HnogumoBbiin MeTO4 onpeaeneHuns Bo3pacTa.
15. MI3oTonHas reonorvsi Heoguma B MarmaTU4YeCKMX nopoaax.
16. MI3oTonHas reonormst Heoguma B 0CagouHbIX MOpoaax.
17. JloTeunn — NapHmeBLIN MeTOA onpeaeneHus Bo3pacTa.
18. PeHnin — OcmuneBbIi MeTO OaTUPOBaHUS.
19. Kanun — KanbumeBbin MeTo4 AaTMpoBaHus.
20. YpaH — CuHU0BbIe U Topuin — CBUHLUOBbLIE METOAbBI ONpeaeneHns Bo3pacTa.
21. \3oTonHasa reonornst CBMHLUA.
22. MeToabl 4aTnMpoBaHus, OCHOBaHHbIE Ha ABMEHNN HapPYLLEHUS] PaaNOaKTUBHOIO PaBHOBECUS.
23. MeToabl AaTMpoBaHUS, OCHOBaHHbIE Ha UccnegoBaHUN TPEKOB OCKOMKOB AeNeHNs U Apyrnx
pagnaumoHHbIX HApPYLLUEHWUNA.

O©CONOOBRWN -

lNepeyeHb 3agaHnin 4ng NTOBOro TecTa

NToroBbIn TECT cOCTOUT M3 58 BONPOCOB 13 pa3HbIX KaTeropui (pasaenos), KOTopble BbibpatoTcs B
cnyyanHom nopsigke u3 6aHka sonpocos 6onee yem n3 100 HaMMEHOBaHUNA.



OnvcaHne TexHonornM NnpoBeaeHus
Knaccuyeckuii 3a4eT NpoOBOAMTCS B COOTBETCTBUM C [lonoXeHWem O NpoBeAeHWM MPOMEXYTOYHOM
aTtTecTtauum oby4yatoLmxcs no obpasoBaTenbHbIM NporpamMmam Bbicluero obpasoBaHunsi B BopoHeXckoM
rocyapCTBEHHOM YyHMBepcuTeTe. B cnyyae HEBO3MOXHOCTM MNPOBEOEHMS KIAacCUYECKoro 3a4veTa
NpoOBOANTCS UTOFOBOE TECTUPOBAHME.

Tpe6OBaHI/IFI K BbIMOMNHEHMWIO 3a4aHuN, LWKanbl U Kputepun oueHnBaHUA
[na oueHnBaHnga pe3ynbTatoB O6y'~IeHVIFI Ha 3K3aMeHe Wucnosnb3yeTcA LWana: «3a4YTeHOo», «He
3a4YTEHO».

KpuTepum oueHnBaHns KOMNETEHLNIA LLikana oueHok
OOyvaowuncs BnageeT MOHATUMHBIM — annapaTtomM  AaHHOW  obracT  Hayku 3a4yTeHo
(TeopeTuyeckMMn OCHOBaMX AMCUMMMWHBI), CnocobeH unnicTpMpoBaTtb  OTBET
npuMmepamu, akTamu, NPUMEHATb TeopeTMYeckue 3HaHWs AOna  pelueHus
NpakTU4eCKMX 3agad, HoO gonyckaeT OWnbKM Npu OTBETAaX Ha BOMPOCHI.
OTBeT Ha KOHTPOMbHO-U3MEPUTENbHbBIA MaTtepuan He COOTBETCTBYET NOObIM Tpem He 3a4TeHo
(yeTblpem) w©3 nepeuvncrneHHblx nokasatenen. OOyyalOWNMCA OEeMOHCTpupyeT
OTPbIBOYHbIE, (PparMeHTapHble 3HaHWs, OOMnyckaeT rpybble owunbkn Npu peLleHun
NpakTU4eCKMX 3aay U He JaeT OTBEThl HA BOMPOCHI.

No utoram TECTUpPOBaHUA onpenendaeTca Kofin4ecTtBO BEpPHbIX OTBETOB B MPOLIEHTAX.

Kpumepuu u wkana oyeHusaHus. 3a4teHo: 6osiee 40 % ripasusibHbIX OMEEemos, He 3a4TEHO:
meHee 40 % rpasusibHbIX 0M8emos.




