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CocraBiieHa B COOTBETCTBHUM C TpeOOBaHUSIMHU:
(dhenepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENb-
HOTO CTaHJapTa cpeaHero (IMOJHOro) odmero 0o-
pazoBanus (IIpukaz MwunoOpHayku Poccunm Ne
413 ot 17.05.2012 r. (c U3MEHEHUSIMU)); TUCBMOM
JlemapramMeHTa TOCYAapCTBEHHOW IOJUTUKA U B
cdepe moaroToBku padounx kaapos u IO Mu-
HoOpHayku P® ot 17.03.2015 r. Ne06-259 «Pe-
KOMEHJAIWMSIMU [0 OpPTaHM3AIMH  IOJYYCHUS
cpenHero ooiiero oopa3oBaHus B Mpezesiax 0CBO-
eHusi 00pa3oBaTeIbHBIX MPOTrPaMM CPEIHEro
npodeccuonabHOr0 oOpa3oBaHMsi Ha 0asze oc-
HOBHOTO 0011ero 00pa3oBaHMs C y4eTOM Tpedo-
BaHUU (penepabHBIX TOCYAapCTBEHHBIX 00pa3o-
BaTEIBHBIX CTAHIAPTOB, W IMOJy4yaeMoil mpodec-
CHHM WM CHENHATBHOCTH CPEIHEro Mpodeccro-
HAJIBHOTO 00pa30BaHUs»; IPUMEPHOU MPOTPaAMMBI
AcTpoHOMHUS

3am. 1upekTOpa no yuedOHoii padore
A.1O. Ky3bmun

npenoaasatesib PI'BOY BO «AT'TY» OCIT « BKMPIIK»

npenonaasarenb PI'bOY BO «AT'TY» OCIT «kBKMPIIK»

npenoaasatens [ BIIOY AO «AAIK»



1. IllosicHuTEABLHAS 3aIIUCKA

PaGouass mporpamma  oOmieoOpa3oBarenbHOW — y4eOHOM — MUCHUIUTUHBI — ACTPOHOMHS
npelHa3HayeHa JUisi W3Y4YeHHs] AacTPOHOMHHM B MpodeccHoHalbHBIX — 00pa3oBaTeNbHbIX
opranmzarusax CIIO, peanusyroommx 00pa3oBaTelIbHYIO MPOrpaMMy CpeaHero (IOJIHOro) OO0IIero
0o0pa3zoBaHus B Ipejesiax MporpaMMbl IMOJATOTOBKH crieruanucToB cpeanero 3sena CIIO (ITIICC3
CIIO) Ha 6a3e OCHOBHOI'O 00IIIEro 00pa30BaHus IIPH MOJATOTOBKE CIICIIUAIMCTOB CPEAHETO 3BCHA.

Pabouass mporpamma paspaboraHa Ha ocHoBe TpeboBanuii DI'OC cpemnero oOmero
o0pa3oBaHUs, MPEIBIBISIEMBIX K CTPYKTYpe, COIEPKAHUI0O W pPe3ylbTaraM OCBOCHUS y4eOHOU
JTUCIUIUIMHBL ACTPOHOMHS, B COOTBETCTBHM C PexkoMeHAauusMu MO OpraHu3aluy IOJIy4eHUs
cpenHero obmiero oOpa3oBaHUs B IpejeiaX OCBOCHHS 00pa30BaTEIbHBIX MPOTPaMM CPEIHETO
po¢eCCHOHAIBHOTO 00pa30BaHus Ha 0a3¢ OCHOBHOI'O O0IIEeTro 00pa3oBaHMs C y4eTOM TPeOOBaHUI
(denepanbHBIX TOCYAaPCTBEHHBIX O00pPa30BATEIBHBIX CTAHAAPTOB M IMOIy4aeMOW CIEIUATBHOCTH
cpenHero npogeccuoHanbHOro oopasoBanus (MUCbMO JlemapraMeHnTa rocyJapCTBEHHOM MOIUTUKU
B c(hepe moaroroBku padouux kaapos u 10 Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Copep:xanue mporpaMMbl ACTPOHOMUSI HAIIPABJIEHO HA JOCTHKEHUE CIETYIOIINX LeJIei:

o OCO3HaHWE MPUHIUITUAIBHON POJIM ACTPOHOMUHU B MTO3HAHUH (PYHAAMEHTAJIbHBIX 3aKOHOB
npUPOAbI U HOPMHUPOBAHUS €CTECTBEHHOHAYYHON KapTHHBI MUPA;

. npuoOpeTeHue 3HaHu#| 0 PU3NIECKOH MPUPOJIe HEOECHBIX TENl M CUCTEM, CTPOSHUS SBOJIIO-
1y BeeneHHol, MpocTpaHCTBEHHBIX U BpEMEHHbBIX MacliTabax BeenenHoil, Haubosee BaKHBIX
ACTPOHOMHYECKUX OTKPBITUSAX, ONPEAESIUBIINX PA3BUTHE HAYKU U TEXHUKH;

o OBJIAZICHUC YMCHHUAMU 00BACHATH BUIKUMOC I1I0JIOKCHHUEC U IBHKCHHUC HEOECHBIX Tell IIpHUH-
qUIIaMHu OIpCACIICHUSA MECTOIIOJIOKCHUA U BPEMCHHU 110 ACTPOHOMUYCCKUM O6’beKTaM, HaBBIKaMH
MMPAKTUYCCKOI'0 UCIIOJIb30BAHW S KOMIIBIOTCPHBIX HpI/IJIO)KCHI/If/'I AJIg OoIMpeACICHUs BUAAa 3BE3/THOT'O
HeOa B KOHKPCETHOM ITYHKTC IJI 3aJaHHOI'O BPEMCHU,

. pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
nporecce NpuoOpeTeHNs 3HAHUN TTO0 ACTPOHOMHUH C UCTIOJIB30BAHUEM PA3TUYHBIX HCTOUHUKOB UH-
dbopmaIu 1 COBpEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

o (hopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS;

. (hopMHUpOBaHKE HABBIKOB UCIIOJIb30BAHUSI €CTECTBEHHOHAYYHBIX U (PU3HKO-MATEMaTHIECKUX
3HAHUH JJI1 0OBEKTHOTO aHAJIM3a YCTPONCTBA OKPY>KAIOIIET0 MUPA Ha IpUMepe JOCTHIKEHUN CO-
BPEMEHHON acTPOPU3UKH, ACTPOHOMUU U KOCMOHABTUKH.

1.1. OOmas xapakTepucTHKa Y4eOHOU JUCHUILUIUHBI ACTPOHOMMS

AcTtpoHoMmHUs sBiIsieTCsl  (yHIAMEHTAIbHOM 00111e00pa30BaTebHON  AMCLHUIIIMHOW €O
CIOXKHBIIMMCS yCTOMYMBBIM COJAEpKAHMEM U OOIMMHU TpeOOBaHUSMHU K IMOATOTOBKE O0Y-
YaroIIMNXCA.

[Tpu ocBoennu crnenuanbrocTeil CI10: 26.02.02 Cynoctpoenue (6a3oBasi oAroToBKa), 26.02.05
DKCIUTyaTanusi CyJJOBbIX SHEPreTHUYECKUX YCTaHOBOK (yriryOsieHHas moarotoska), 26.02.03 Cymo-
BOXKJIeHUe (yrimyOsieHHast moArotoBka), 15.02.01 MoHTax U TeXHUUYECKast YKCILUTyaTalus TPOMBIIII-
JeHHOTO 00opymoBanus (6azoBast moAroToBka), 15.02.14 OcHarmieHue cpecTBaMU aBTOMATU3AINHI
TEXHOJIOTHYECKHX TMPOIECCOB M TMPOU3BOACTB (MO oTpacisMm) (06azoBas IOATOTOBKA)
po)eCCHOHAIBHOTO 00pa30BaHUs ACTPOHOMHMS U3ydaeTcs Kak 0a3oBas yueOHas JUCIUTIINHA.

OO0mme ey M3y4eHHs] ACTPOHOMUU TPATUIIMOHHO PEAM3YIOTCS B YETHIPEX HAMpPaBICHUSX:
 oOmiee mpeacTaBiIeHUe 00 UIEAX U METOJIaX ACTPOHOMMUH;

e UHTEIJICKTYaJbHOE Pa3BUTHUE;
e OBJIQJICHHE HEOOXOIUMBIMI KOHKPETHBIMH 3HAHUSIMHA W YMCHHUSIMH,
e BOCIIUTATEIbHOE BO3JECHCTBUE.



M3yueHune acTpOHOMHHU YYHMTBHIBAET CHCHM(PHUKY OCBAUBAEMBIX OOYJAIONIUMHUCS CIICIHATEHOCTH
CIIO u obGecrieynBaercs:

e BLIOOPOM Pa3IUYHBIX MOAXOI0B K BBEICHUIO OCHOBHBIX MTOHSITHIA;

e (OpMUPOBAHHEM CHCTEMBbI YIeOHBIX 3a/1aHNi, 00ecTieunBarOIMUX YP(HEKTUBHOE OCYIIECTBICHUE
BBIOpAHHBIX IIEJIEBBIX YCTAHOBOK;

e o0orameHreM CIEKTpa CTHJICH ydeOHOW AESITeIbHOCTH 3a CYET COIVIACOBAHHUS C BEIYIIUMHU
JESATSIIbBHOCTHBIMU XapaKTEPUCTUKAMH BBIOPAHHOM CIICIIUATBHOCTH.

[Tpu u3yyeHUN AUCUMILTUHBI ACTPOHOMHS OoOpallaeTcsi BHUMaHuEe OOy4aroluXcsl Ha ee Mpu-
KJIAIHOW XapakTep, Ha TO, I/Ie M KOTJa M3y4aeMble TEOPETUUYECKUE TOJIOKEHUS U MPaKTUYECKUE
HABBIKM MOTYT OBITh HCIIOJIb30BaHbl B Oy/yllleld MpakTHUECKOH nesaTenbHOCTH. B mporpamMme noa-
YEPKUBAIOTCS MEXAUCHUIUIMHAPHBIE CBA3M C YYEOHBIM COZIEpKaHHeM 00pa30BaTEeNbHBIX JWCIH-
winH: CoBpeMeHHOe ecTecTBO3HaHue, MaTtemaruka, Ousuka.

N3yuenune marepuana nmpoBoAUTCS B (popme, JOCTYIMHOW MOHMMAHUIO, a TAKXKE COONI0AeTCs
MIPEEMCTBEHHOCTh B O0YYEHHMH, €IUHCTBO TEPMUHOJOTUU U 00O3HAYEHUI B COOTBETCTBHH C JACH-
CTBYIOIIMMH TOCYJapCTBEHHBIMU CcTaHaapTamu. [Ipu npoBeneHnn 3aHsATHIA:
®  HCNOJNB3YIOTCS Y4eOHbIE MOCOOUS, TEXHUUYECKHE U HATJISHbIE CPE/ICTBA O0yUCHUS;

MIPOBOSTCS HECIOXKHBIC ACTYKTUBHBIE U UHAYKTUBHBIE PACCYKICHUS;

bopMynUpyIOTCs ONpeeIeHUs MOHITHI aCTPOHOMHUH;

MUCHEMEHHO 0(OPMIISIFOTCS pEIIeHU 3a/1aY;

CaMOCTOSITENIHO U3ydJaeTcs yueOHbI MaTepHuall.

B nporiecce ocBoeHUsI aCTPOHOMUH UCIOJIb3YETCS CAaMOCTOSATENbHAsI paboTa B 00beMe 2 4acos,
KOTOpasi MpeycMaTpUBaeT CIEIYIOIINE BUIbl CAMOCTOSTENIbHON pabOoThl 00YYAIOIINXCS: PEeUICHHE
3azad.

B nemsix a¢(hekTHBHON peanu3anuu JaHHOW MPOrpaMMBbl, (GOPMUPOBAHHS OOIIKMX U Tpodeccu-
OHAJBHBIX KOMIIETEHIMI 00yUJaIOMIUXCsl MIPENOAaBaTENb NCIIOIb3yeT COBPEMEHHBIC TUIAKTHIECKHE
IpUEMbl U METOJIbI (MPOOIEMHOE U3JIOKEHHE y4eOHOro MarepHala, UCIOIb30BaHUE MPOOIEMHBIX
BOIIPOCOB M 33JJaHUM, IPOCMOTP YIE€OHBIX BUACODUIBMOB H . ).

1.2. MecTo y4eOHOIl IMCUMILUIMHBI B Y4eOHOM IJIaHe

VYyebnas nucummuiiHa ACTpOHOMHUSI BXOJUT B 00I11€00pa30oBaTEIbHYIO MOJATOTOBKY Kak Oa-
30Basi AUCLUILIMHA.

[TocnenoBaTenbHOCTH U3YUEHUS TEM MTPOTPAMMBbI PACKPBIBAECTCS B TeMaTHUYECKOM IiaHe. 1o
KKIOW TeMe MPUBOIATCS 000OIIEeHHbIE TPeOOBaHUS K JTUYHOCTHBIM, METAPEeIMETHBIM U Tpe-
METHBIM Pe3yJIbTaTaM.

1.3. Pe3yabTarbl 0CBOCHUSI Y4eOHOUH TUCIHANIIMHBI

OcBoeHnue coaepx aHus y4yeOHOW ITUCHUIUIMHBI ACTpPOHOMHUS O00€CTEeUMBaeT JAOCTH)KEHHE
00y4aroIyUMUCS CIENYIOIIUX Pe3yabmamos:
JUYHOCIMHBIX 6 00yUeHuu:
® YyBCTBO I'OPAOCTU U YBAXKEHUSA K UCTOPUU U TOCTHIKCHHUAM OTCUYECTBEHHOW aCTpOHOMHYE-
CKOU HayKH;
® TOTOBHOCTh K IPOAOKEHHIO 00pa30BaHUS M TMOBBIILIEHUS KBaTU(UKALUU B U3- OpaHHOM
npoeCCUOHATBHON JIeSITENPHOCTH U OOBEKTHBHOE OCO3HAHHE DPOJIM aCTPOHOMHUYECKUX
KOMIIETECHIIUM B 3TOM;
® yMEHHUE UCIIOJIb30BaTh JOCTHKEHHS] COBPEMEHHOW aCTPOHOMMYECKOW HAYKH M TEXHOJIOTHUU
JUIS. TIOBBIIIEHUS] COOCTBEHHOI'O MHTEIIEKTYAIbHOTO Pa3BUTHs B BBIOpaHHOM mMmpodeccuo-
HaJBHOM JIeATEIHHOCTH,
® yYMEHME CaMOCTOSITENIbHO JI00bIBaTh HOBbIE JJIsi c€0sl aCTPOHOMUYECKUE 3HAHUS, HCIIONIb3Ys
JUISL ATOTO JIOCTYIIHBIE UCTOYHUKH UH(POPMALIUY;
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® yMEHHE BBICTPAaWBATh KOHCTPYKTUBHBIC B3aMMOOTHOILIEHHS B KOMaHJIe 10 PEHICHUIO OOIINX
3a/1ay;

® yMEHHUE YINpPaBIATh CBOEH MMO3HABATEIILHOU JEATEIHHOCTHIO, MPOBOJUTH CAMOOIIEHKY YpOB-
HSI COOCTBEHHOT'O MHTEJUICKTYAIbHOTO Pa3BUTHS;

JIUYHOCMHBIX RPU 6OCHUMAHUU:

e JIP.7 Oco3Haromuii TpUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKa; yBa)aroluid COOCTBEH-
HYIO U Y4yXKYIO0 YHUKAILHOCTh B Pa3lIMYHBIX CUTYaIUsAX, BO Bcex opmax M BUIAX ACSITEIb-
HOCTH.

MemanpeomenHvlx:

® JCIIOJIb30BAaHUE PA3JINYHBIX BUIOB MO3HABATEIBHON JEATEIBHOCTH JJI PEUIEHUSI aCTPOHO-
MHUYECKHUX 3aj]a4, IPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOIEHUS, OMUCAHUS, U3-
MEpEHUs1, SKCIEPUMEHTA) JJISI U3YUSHUS PA3JIMUHBIX CTOPOH OKPY>KAOIIEeH AeHCTBUTEIbHO-
CTH;

® WCIOJB30BAaHUE OCHOBHBIX MHTEIUICKTYalIbHBIX OTEpaIlii: TTOCTAHOBKHU 3a/1a4u, (HOpMyIH-
pPOBaHMSI TUTIOTE3, AaHATN3a U CUHTE3a, CpaBHEHUs, 000OIIECHNS, CHCTEeMAaTU3alliH, BhISIBIIC-
HUSl IPUYUHHO-CIICJICTBEHHBIX CBSA3€H, MOKMCKa aHalIoroB, (OPMYyIUPOBAHUS BBIBOJIOB IS
M3Y4YEHUS PA3TUYHBIX CTOPOH aCTPOHOMHUYECKUX OOBEKTOB, SIBICHUHN M MPOIIECCOB, C KOTO-
PBIMU BO3HUKAET HEOOXOJUMOCTh CTAJIKUBATHCS B MPOQECcCCUOHANBHOM cdepe;

® yMEHHUE T'€HEPUPOBATH UJEHU U ONPEILISITh CPEIICTBA, HEOOXOAUMBIC JIJISl UX peaTnu3alliy;

® yMEHHUE MCIOJIb30BaTh Pa3IMUYHbIC UCTOYHUKHU JIA MOTYYeHHUST HHPOPMAIIMH, OIICHUBATh €€
JIOCTOBEPHOCTB;

® yMEHHUE aHAIM3UPOBATH U MPEACTABIATh HHPOPMALIMIO B PA3IMYHBIX BUIAX;

e yMeHHuE MyOJIMYHO MPEJICTABIATh PE3YJIbTAThl COOCTBEHHOTO UCCIEAOBaHUs, BECTH JIUCKYC-
CUH, IOCTYITHO U TAPMOHHYHO COYeTasi CoJiep:KaHue M POpPMBI IIpeIcTaBIsieMol nHpopMa-
LMY

npeomemmuvix:

® CMBIC] MOHATUH: aKTUBHOCTh, aCTEPOU/I, ACTPOJIOTHS, aCTPOHOMHUSI, acTpodusuka, atmMoche-

pa, 0onua, BO3MYILEHHUS, BOCXOJl CBETHIIA, BpallleHHe HeOeCHBbIX Tel, BceneHHasi, BCIIBIIIKA,

["aymakTHKa, TOPU3OHT, TPaHyNbl, 3aTMEHHUE, BUIbI 3BE3], 30/IMaK, KaJC€HIapb, KOCMOTOHHS,

KOCMOJIOTHSI, KOCMOHaBTHKa, KOCMOC, KOJIbIla IUIAHET, KOMETHI, KpaTep, KyJIbMUHALIUsI, OCHOB-

HbIE TOYKH, TUHUU U TJIOCKOCTH HeOecHOU cdepbl, MarHuTHas Oypsi, MeraraiakTuka, MeTeop,

METEOpPUT, METEOPHBIE TENO, JNOXKb, MOTOK, Mieunbiii IlyTe, Mops u marepuku Ha JlyHe,

HeOecHasi MEXaHHUKa, BUANMOE U pealbHOE ABMKEHUE HEOCCHBIX TENl U UX CHUCTEM, 00cepBaTo-

pusi, opOuTa, MIaHeTa, MOJISIPHOE CUSHUE, IPOTyOepaHell, CKOIJICHHE, CO3BE3/AMsI U UX KIIacCH-

duKkamus, cCoJTHEYHAsT KOPOHA, COJHIECTOsIHUE, cocTaB COTHEYHOW CHUCTEMBI, TEJIECKOI, Tep-

MHUHATOp, TYMaHHOCTb, (a3bl JIyHbl, poTochepHsie pakensl, xpomocdepa, yepHas AbIpa, IBO-

JIIOLIMS, SKJIMIITHKA, SIPO;

e ompeaencHue (PU3NYECKUX BETUYMH: aCTPOHOMMYECKas eAWHMIIA, adenuii, OIecK 3BE3Ibl,

BO3pacT HeOECHOTO Teja, Mapaake, Hapcek, Mepuo/l, nepurenui, Gu3niecKue XapakTepucTu-

KM TUUTAaHET W 3BE3]], UX XUMUYECKUM COCTaB, 3BE3/IHAsl BEJIMYMHA, PAJUaHT, PaJNyC CBETHUIIA,

KOCMHUYECKHE PACCTOSHUSI, CBETUMOCTh, CBETOBOM T'0Jl, CKaTHE TUIAHET, CAHOJIUYECKHUI U CUe-

pUYECKHUI TIEPUOJI, COJTHEYHAs] aKTUBHOCTh, COJIHEUHAs TTOCTOSIHHAS, CIIEKTP CBETSIIUXCS TEJ

CoHEYHOM CHUCTEMEI;

® CMBbICI paboT u QopMyIHPOBKY 3aKOHOB: Apucrortens, [Itonemes, ['anunes, KonepHuka,
bpyno, Jlomonocoga, I'epuiens, bpare, Kemiepa, HetoTona, Anamca, I'amies;, benononsckoro,

Bbpemuxuna, Ctpyse, ['epummnpynra-Paccena, Xa66mna, Jomnepa, ®puamana, DWHIITEIHA,

® HCITOJIK30BaTh KapTy 3BE3AHOTO HeOA /ISl HAXOXKIEHUSI KOOPAUHAT CBETHIIA;

® BEBIPAKEHHE PE3YIbTAThl U3MEPEHUHN U PaCUETOB B eAMHUIIAX MEXTyHApOIHON CHCTEMBI;

® TIpUBEJIEHUE TPUMEPOB MPAKTHUECKOTO UCTIOIB30BAHUS aCTPOHOMHUYECKUX 3HAHUN 0 Hebec-
HBIX T€JaX U UX CUCTEMaX;

pelIeHue 3aa9 Ha MPUMEHEHHUE U3y4YE€HHBIX AaCTPOHOMHYECKUX 3aKOHOB.



B 3aBepuienuu paszaena «CtpoeHue u 3BoJoNUA BeeneHHo» mpoBOAUTCS KOHTPOJIbHAS
paborTa.
[Iporpamma paccuutana Ha 46 4acoB, B TOM 4HCJIE 4 yaca MPaKTHYECKUX 3aHITHH, caMo-
cTosiTeNbHAs paboTa - 2 yaca, HHIMBUAYAIBHBIA IPOEKT — 2 Yaca, KOHCYJIbTAIlUH — 2 Yaca.
[Ipomexyrounoit Qopmoit arrectauuu siBiserca Aud@epeHIupoBaHHbIi 3a4eT B KOHIE
BTOpPOT'O CEMECTpA.



TemaTnyeckui MMJaH

HaumenoBanue pa3aesioB U TEM

MakcumaabHasg
Harpy3ka, yac.

Kou-Bo aya. yacoB npu
04HOI hpopMe 00yUeHUsI

Beero Jla6. | Ilpak.
pao. 3aH.
BBeaenue 2 2
Pazgen 1. IlpakTu4yeckne OCHOBBI acCTpPO- 10 10 2
HOMUM
Tema 1.1. 38e31H0€ HEDO 10 10 2
Paznen 2. /IBuxkenne HeOeCHBIX TeJl 4 4
Tema 2.1. Kondwurypanus u yciIoBHs BHJIH- 4 4
MOCTH IutaHeT. 3akoHbl Kerepa
Paznen 3. Ilpupoaa tea CoJsiHeuHO# cucTte- 6 6
MbI
Tema 3.1. OOue XapakTepUCTUKU IIAHET 6 6
Pasznea 4. CoaHie u 3Be31bI 10 10 2
Tema 4.1. Connue - Gnmkaiiias 38e31a 2 2
Tema 4.2. OmnpeneneHue pacCTOSHUN 0 6 6 ’
3Be31. IX OCHOBHBIE XapaKTEepUCTUKHU
Tema 4.3. Maccel 1 pazMepsbl 3Be3]1
Tema 4.4. IlepemeHHble U HECTallMOHApPHBIE 2 2
3BE3 bl
Paznen S. Ctpoenue u 3Bosouus BeesieH- 6 6
HOW
Tema 5.1. Hamia [Nastaktuka 2 2
Tema 5.2. luddy3nas matepust 1 1
Kourpoabnas padora Nel no remam 1.1-5.2 1 1
Tema 5.3. [Ipyrue 3Be3HBIE CHCTEMBI - ra- ) 2
JTAKTHKU
CamocrosiTeabHast padora 2
NuHauBuaya bHbIH NPOEKT 2
Kouncyabranuu 2
3ayeTHOE 3aHATHE 2
MaxkcumaJjibHasi Harpy3Ka 46 40 4




2. Copep:xanue y4eOHOM M CHUATIIAHBI
BBenenue

Ponbs acTpoHOMMM B pa3sBUTUM LUBWIM3ALMU. DBOJIIOLHMS B3IVISIIOB 4YelIOBEKa Ha BceneHHyro.
['eonieHTpUYECKas U reTMOLEHTPUYECKAs CUCTEMBI.
Oco0eHHOCTH METOJI0B MO3HaHMs B acTpoHOMUH. [IpakTuueckoe mpuMeHEHUE aCTPOHOMHUYECKUX
uccienoBanui. Mcropust pa3BUTHS OTEYECTBEHHOM KOCMOHABTHKHU. I[IepBbIi HCKYCCTBEHHBIN
crnyTHUK 3emiu, oneT FO.A. I'arapuna. JIocTukeHus COBpeEMEHHON KOCMOHABTHKH.

Pasznen 1. HpaKaneCRne OCHOBBI AaCTPOHOMUH

Tema 1.1. 3Be3aHoe He0O

Cdepa. Hebecnas chepa. OcoObiec Toukn HeOSCHOM HeOECHBIC KOOPAMHATHI. 3Be3Has KapTa, Co-
3BE3/Ms, HCIOJb30BaHNE KOMITBIOTEPHBIX MPHIIOKEHUN I OTOOpayKEeHHS 3BE3HOr0 Heba. Bumu-
Masi 3Be3qHas BennunHa. CyTouHOoe JBIKEeHHE cBeTh/. CBsI3b BHIMMOTO PACIIOIOXKEHUS OOBEKTOB
Ha HeOe M TeorpaduyecKkux KoopauHaT HaOmojmarens. JIBukeHue 3eMii BOKpYr cojHia. Bu-
nuMoe nBrkeHue U (asbl yHbl. COoTHEYHBIC U IYHHBIC 3aTMEHUS. BpeMs u kaneHaaps.

IIpakTuyeckoe 3ansaTue Nel. OnpeneneHue BHICOT CBETUI B KYJIbMUHAIINH.

Paznen 2. /IBu:xeHne HeOeCHBIX TeJ
Tema 2.1. Konpurypanus u ycJioBHsI BUIAMMOCTH I1aHeT. 3akoHbl Kensiepa

Crpykrypa u MacuraObl ConHeuHoM cuctembl. KoHdurypanus u ycinoBust BUAMMOCTH ILIa-
HeT. Meronbl onpeneneHus pacctosHuil 1o Ten ConHeuHoW cucTeMbl M UX pa3mepoB. Hebec-
Has MexaHuka. 3akoHbl Kemnepa. Onpenenenue macc HeOecHBIX Tenl. JIBH)KEHHE MCKYCCTBEH-
HBIX HEOECHBIX TeJl.

Pa3nes 3. IlIpupoaa ten CosiHEYHOH CHCTEMBI

Tema 3.1. O01mHe XapaKTepUCTHKH IIAHET

[Ipoucxoxaenne ConHeuHolt cuctembl. Cuctema 3emus - Jlyna. Ilmanersl 3eMHOW TpyMIibL.
[Inanetpl-ruranTel. CIyTHUKM | Kojbla IutaHeT. Manble Tena CoJIHEUHOM CUCTEMBbl. ACTEpOU -
Hasl OaCHOCTb.

Pa3zpen 4. CoiHue U 3Be3abI
Tema 4.1. Coanue - 0JHKaMIAA 3Be31a

CTpOCHI/IC COJIHIIA, COJIHEYHOM aTMOC(bCpBI. HpOHBHCHHH COJIHEYHON aKTHUBHOCTH: IIsTHA,
BCITIBIIIIKH, npOTy6epaHm>1. HepI/IO,Z[I/I‘-IHOCTB ConHeyHOM aKTUBHOCTHU. POJIb MAarHUTHEIX IIOJICH Ha
COJIHIIC. CoHEYHO-3€MHBIC CBS3H.

Tema 4.2. OnpenesieHue paccTossHui 10 3Be31. IX 0CHOBHBIE XapaKTEePUCTHKH

OnpeneneHre pacCTOSHUS JI0 3BE3/1, Mapaiakc. Buaumas u abcommroTHas 3Be3aHas BennanHa. CBe-
TUMOCTH 3Be3]1. [narpamma ['epummpynra-Peccena.



IpakTuyeckoe 3anaTue Ne2. OCHOBHBIC XapaKTEPUCTUKU 3BE3I.

Tema 4.3. Maccol u pa3mepsbl 3Be31. Tema 4.4, IlepemeHHbIe M HeCTAIlMOHAPHBIE 3Be3/IbI

3Be3/Ibl: OCHOBHBIC (PH3UKO-XUMUYECKUE XaPAKTEPUCTUKH U UX B3aMHasl CBsi3b. PazHooOpasue
3BE3HBIX XapAKTEPUCTUK U UX 3aKOHOMEPHOCTH.

JIBOiiHBIE M KpaTHBIC 3BE3/Ibl. BHECOMHEUHbIe mTaHeThl. [IpobieMa cyIecTBOBaHHS JKU3HH BO
Bceenennoii. BHyTpeHHee CTpO€HHME M MCTOYHMKM 3HEpruu 3Be3ll. [IpoucxokeHue Xumuye-
CKHMX DJIEMEHTOB.

ITlepemennbie u Benbixuparomue 38e3/1b1. KopuuHeBble Kapauku. DBOIIOLUS 3BE3/1, €€ 3Talbl U KO-
HEYHbIE CTAJUU.

Pa3nea 5. Ctpoenue u 3Bosonusi Beesiennoi
Tema 5.1. Hama IN'anaktuka

CocTaB 1 CTpYKTYypa TaTaKTHKH. 3BE3HBIC CKOTUICHHUSI.

Tema 5.2. {uddy3nas marepus

Mex3Be3/IHbIN a3 U MbUIb. Bpaienue ranaktuky. TemHas marepus. IIpejncraBienue o KOCMOJI0-
ruu. Kpacnoe cmemenne. 3akoH Xa006ia. DBomrouusi BceleHHOW. boinbmioit B3pwiB. Penmkro-
Boe M3myuenue. TemHas sHeprusi.

Tema 5.3. /Ipyrue 3Be3iHbIe CHCTEMBbI — TATAKTHKH

OTKpBITI/Ie APYIrux TraJaKTHK. MHoroo6pa3He TaJJaKTUK W HX OCHOBHBIC XapaKTCPHUCTHUKU.
CBerMaCCI/IBHbIe YCPHLIC ABIPbI M AKTHBHOCTH TI'anakTuk.

Kontpoabnasi padora Nel mo temam 1.1-5.2

Tembl HHANBHUYAJTBHBIX IPOEKTOB

Poxnienne u cMepThb 3BE3115bI;

Mup moux yBieueHuil: «Habmtonenue 3a 38e3/HbIM HEOOM»
HeoOrIunbIC sIBIICHHS HA HEOE;

TalHbl 4epHO IBIPHI;

OBOIIOIHUS 3BE3I;

OTOT 3aragouHkbIi oM — BeelteHHas;

KocmMmoc: mpomioe — HacTosiiiee — Oyayiiee;

Hayunble n penurno3nple KOHUEMINUN O MPOUCXO0KIeHNU Beenennoit;
JlpeBHuEe oOcepBaTOPHH MUpa U UX 3HAUYECHUE B Pa3BUTHH MHPA;
JKuBOoTHBIE MITYPMYIOT KOCMOC;

Bsrmsag u3 Kocmoca;

Bcenennas: TaliHa 3apoXKIeHUS;

JIHEeBHBIE 3BE3/IbI;

Kocmoc B Hacrositiiem u Oyayiem;

Bbynymee yenoseuectna.



4. XapaKkTepuCcTUKAa OCHOBHBIX BU/IOB YUeOHOM 1eATEJIbHOCTH

00y4YarOuXCcs
Copep:xaHue 00y4eHHs XapakrepucTHKAa OCHOBHBIX BU0B 1eSITeJIbHOCTH CTY/AeH-
TOB (HA YPOBHE Y4eOHBIX AeliCTBHIi)
BBenenue [IpeacraBnenue 06 acTpOHOMUU (YTO U3Yy4aeT acT-

POHOMUSI, POJIb HAOJIOIEHUH B aCTPOHOMUH, CBSI3b
aCTPOHOMHH C JPYIMMHU HayKaMH, 3HAUY€HHE acT-
poHomun). O3HAKOMJIEHHE C LEISAMU U 33Ja4yaMu
M3y4CHUSI aCTPOHOMHUU TIPH OCBOCHUH IPOQecCuit
CIIO u cnennansHocteit CI10

PA3JIEJI 1. MIPAKTUYECKHUE OCHOBBI ACTPOHOMUMHA

3Be3qHOE HEOO [IpencraBnenre o 3Be3gHOM HeOe (UTO Takoe CO-
3Be3/IM€, OCHOBHBIC CO3Be3/usi). V3MeHeHHe Buaa
3BE3/IHOTO HeOa B TeUeHHE CYyTOK (HeOecHas cdepa u
€e BpalleHHe, TOPU30HTAIbHAs CUCTeMa KOOPAWHAT,
W3MEHEHHE TOPHU30HTAJIBHBIX KOOPAMHAT, KYIbMU-
HAITUU CBETHII).

[IpencraBienne 06 U3MEHEHUH BU1a 3BE3JHOTO Heba
B TE€UYCHHE roja (IKBaTOpUaIbHAs CHCTEMa KOOpPIH-
HaT, BUAUMOE roAuydHoe aBwkeHue ColHIa, ToAnd-
Hoe nBwkeHue CoyiHIIAa ¥ BHUJ 3BE3AHOTO HEOA).
YcTaHOBIEHUE CBS3H CHCTEM KOOPIMHAT CO3BE3IUI
1o kapre 3Be3gHoro HeOa. OmnpeneneHue SKBATOPH-
aIbHOM cucTeMbl KoopauHaT. OnpeneneHue reorpa-
¢udeckoit mmpoTsl (Beicota [lomoca mMupa u reo-
rpaduyeckas mupoTa MecTa HabIOIeHUs, CYyTOUHOE
JIBIDKEHUE 3BE3/] HA Pa3HBIX MIMPOTAX, CBSA3b MEKIY
CKJIOHEHHEM, 3€HUTHBIM PAacCTOSHUEM W reorpadu-
YEeCKOW IUPOTOH). YCTaHOBIEHHE CBSI3U BPEMEHU C
reorpaduyecKon JOJITOTON

PA3JIEJI 2. IBU’KEHUE HEBECHBIX TEJI

Koundurypauus u ycinosust BuauMocTH | [IpencraBienne o IBWKEHUU IIAHET, KOHPUTYpa-
raHeT. 3akonsl Kemiepa LMY TUIAHET, epuojax obpamenus mianet. [Ipen-
craBieHusi o pa3Butuu ConHeuyHOW cuctemsl. Pe-
IIEHUE 3a7a4 ¢ MpUMEHEeHHeM 3akoHOB Kerepa.
O6o006menne 3akonoB Kemnepa u 3akonoB HeroTo-
Ha. Onpenenenue paccrossHuid 10 Ten CoaHEYHOU
cucreMbl. OmnpenieneHne pa3MepoB HEOECHBIX Tell.
[IpuBenenue npuMepoB B Pa3BUTHHU TMpeACTaBIIE-
Hui COJIHEYHOH CHCTEMBI. Y CTaHOBJICHHE CBS3H
MEXy 3aKOHaMH acTpOHOMHH W (pu3uku. Beramc-
neHue paccrosinui B Conneunoit cucreme. [lpume-
HEHUE 3aKOHOB B yueOHOM Marepuaie. Bprumcie-
HUE Pa3MEpOB HEOECHBIX TeJ C MOMOINBI0 acTpo-
HOMHYECKUX BennuuH. Mcnonb3oBanne MHTEpHETA
JUISL TIOMCKa MH(pOpMaun

PA3JEJ 3. MPUPOJA TEJ COJTHEYHOU CUCTEMBI

O6H_[I/IC XAPAKTCPUCTHUKHU IIJIAHCT ‘ IloHsaTHEe CHUCTEMBI <(3eMJ'I$I-.HyHa)>. Bnusnue .HYHLI
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Ha XuU3Hb Ha 3emie. [IpoBeneHne cpaBHUTEIBHOTO
aHaim3a 3emiau U JlyHel. OmnpeneneHue IUIaHET
ConHeuHoii cuctemsl. [IpoBeneHue cpaBHUTEIBHO-
ro a”aJM3a IUIAaHET 3E€MHOM TIPYIIbI, IUIAHET-
TUT'AaHTOB M IUIaHET-KapiaukoB. OnpeneneHue acre-
pPOMJIOB U METEOPUTOB, KOMET U METEOPOB. YcCTa-
HOBJICHUE OCHOBHBIX 3aKOHOMEPHOCTEW B CHUCTEME
«3emis-Jlynay. [IpoBeneHne cpaBHUTENBHOIO aHa-
nu3a mianeT ConHeuHo# cuctembl. OdopmiieHne
TaOJIMIl IPU CpaBHUTENBHOM aHanu3e. [IpoBenenne
CPaBHUTEJIBHOTO aHAJIN3a MEXIY HEOOJNBIINMH Te-
namu B ConHeuHoit cucreme. Odopmiienne Tadmil
IIpU CpaBHUTENBHOM aHanu3e. Mcnonb3oBanue Mn-
TepHeTa AJIs orcka HHpopMaluu

PA3JIEJI 4.

COJIHIIE 1 3BE3/1bI

CouHie - OmKanias 3se3/1a

Nznoxenune obmux cenenuit o Connie. M3yuenue
TEPMOSIICPHOTO CHHTE3a MPU H3YYCHUH BHYTPEH-
Hero ctpoenue Conuua. Uctounuku sHepruu. Boi-
paboTKa HABBIKOB BOCIPUHUMATH, aHATU3UPOBATH,
nepepadaTbiBaTh M NPEIBSIBIATh MH(GOPMAIMIO B
COOTBETCTBUH C IIOCTABIECHHBIMU 3aJa4aMu

OnpeneneHre pacCTOAHUN 10 3BE3.
Nx ocHOBHBIE XapaKTEPUCTUKU

Onpenenenue paccToaHui A0 3BE31. OnpeneseHue
MPOCTPAHCTBEHHOM CKOpocTH 3BE31. M3ydeHue
addekra Jlomnepa. [lpumenenue rdpdexra Jlome-

pa

Maccs! u pa3mepsl 3B€3]1

[IpoBenenue xiaccupukanuu 3BE3a. M3yuenue
AuarpaMMbl «CHGKTp-CBeTI/IMOCTL»

HepeMeHHHe 151 HECTAllUOHAPHBIC
3BE31bI

[IpoBenenue knaccudukanuu 3BE3a. M3ydeHue
nuarpammbl «CIIEKTP-CBETUMOCTD»

PA3JIEJI 5. CTPOEHUE U 3BOJIIOIIMS BCEJEHHOM

Hama 'anaktuka

HabGmonenue 3a 3Be3namu, JIyHOW U mimaHeTamMu B
Teneckon. HaOmroneHHe CONMHEYHBIX IMATEH C IO-
MOIIBIO TEJIECKOIA U COJHEUHOro 3KpaHa. Vcnonb-
3oBaHue HMHTepHeTa JUIsi ToMcKa H300pakeHUH
KOCMHMUYECKUX OOBEKTOB M HHpopMaruun 00 Hx
ocobenHocTsIX OOCYXIeHHE BO3MOKHBIX CIICHAPH-
eB aBoironuu Beenennon. Mcnons3oBanue MuTEp-
HeTa JUIs TIOMCKa COBPEMEHHON WH(pOpMaIuu o
pasButuu Beenennoit. Onienka uHpOpMAIMU C T0-
3UIIMA €€ CBOWCTB: JOCTOBEPHOCTU, OOBEKTHUBHO-
CTH, TOJHOTHI, aKTyaJbHOCTH U T. 1. OOBICHEHHE
BIUSHHUS COJIHEUHOM aKTHMBHOCTH Ha 3emito. [lo-
HUMaHHE POJIM KOCMHYECKHX HCCIEIOBAHUN, X
HAay4yHOTO M JKOHOMHYECKOoro 3HaueHus. OOcyx-
JIEHUE COBPEMEHHBIX THUIIOTE3 O MPOUCXOKICHUHI
CoIHEYHOM CUCTEMBI
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Huddysnas marepus Nznoxenne o0IUX CBEIEHUN O TyMaHHOCTH, ITbI-
JEeBBIX 00JIaKax

[pyrue 3Be31HbIE CUCTEMBI - TajlakTH- | M3710KeHUEe OCHOBHBIX CBEIEHUI O OCHOBHBIX Xa-
KU paKTEpUCTUKAX rajakTUK. PaguoranakThkyd U KBa-
3apbl. be3pasMepHoe 4ucio Ipyrux rajJjakTuk
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S .YCJIOBUA PEAJIMZALIMU ITPOI'PAMMBI JIMCIIUAITVIMHbI

5.1 Tpe6oBaHusi K MUHHMAJIbHOMY MaTepPUAJIbLHO-TEXHUYECKOMY 00ecnedeHuI0
Peanmaum{ nporpamMmbl JUCHUTIIIIMHBI OCYIICCTBIISICTCS B Ka6I/IHCTe MaTeéMaTHuKu U (1)I/I3I/IKI/I

O6opynoBanne yaeOHOTo KabMHETa MAaTEMATUKH U (DU3UKHU
® [10CAJ0YHBIC MECTA 10 KOJMYECTBY O0YUAIOIINXCS;
e pabodyee MECTO MPEroIaBaTes;
® CTCH/IbI;
® MAakKeThl,
® MOJIEIH;

Texnuueckue cpeacrBa o0ydeHusi: nadopatopus «KOMIBIOTEPHOTO TECTHPOBAHUS
(KOMITBIOTEPHI C JUIEH3MOHHBIM MPOrPaMMHBIM 00€CIIeUeHHEM, ayIUTOPHAs 10CKa MYJIbTUMEIHU -
Hasi) U «TeXHHYECKUX CpeACTB» (MYyIbTHMEIUHHOE 000PYIOBaHHKE).

5.2 UndopmManuoHHOEe o0ecneyeHue 00yueHus
Ilepeyenb pekoMeHaAyeMbIX Y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, 10MOJIHUTEIbHON
JINTEPaTyphbl

OcHoBHAaA:

1. B.X. Hlynask u ap. ActpoHomusi: yuebHoe nocodue , -:MuHck : Jlans, "Beiiimas mkona",
2018 (JIanp OBC) 310 c.

2. I'yceiixanoB, M.K. OcHoBBI acTpoHOMHHU: yueOHOE niocodue , - :Cankr-IlerepOypr : Jlans, 2019
(JTamp OBC). 152 c.

HNHTepHeT-pecypcebl:

1. http://www.astronet.ru

2. http://www.sai.msu.ru

3. http://www.izmiran.ru

4. http://www.sai.msu.ru/EAAS

5. http://www.myastronomy.ru

6. http://www krugosvet.ru
7.http://www.cosmoworld.ru/spaceencycloped

5.3. PexoMenganuu mo peaimzanu JUCHUIIJIMHBI 1JIi MHBAJIMIAOB U JUIl ¢ OrPaHHYCH-
HBIMH BO3MOKHOCTAMM 310POBbS

5.3.1. Haau4ne coOTBETCTBYIOLIMX YCJAOBHUI peau3auuy JUCHUIIHHBI
HHH 06y’~IaI-OIIII/IXC$I M3 YUCJjia MHBAJIUJ0B U JIMI] C OIrPaHUYCHHBIMHA BO3MOXXHOCTAMHU 3J0POBbBA Ha
OCHOBAHMHU MHCBMEHHOTO 3asBJIEHUSI 00ydYaroulerocs AMCUUILUIMHA (MPOQecCHOHATbHBIN MOIYIb)
peau3zyeTcsi ¢ y4eToM 0COOEHHOCTEN MCUX0(U3NUECKOTO Pa3BUTHUS, HHANBUAYAIBHBIX BO3MOKHO-
CTeH U COCTOSIHMSA 3]10pOBbs (Jajiee - MHIUBUAYAJIbHBIX OCOOCHHOCTEN); 0OecreunBaeTcsi co0Io-
JICHHE CIIeTYIOIUX 00X TpeOOBaHUN: NCIIOIH30BAHNE CIEIIMATBHBIX TEXHUYECKHX CPEICTB 00Y-
YeHUs KOJUIEKTUBHOTO U MHAMBHUYaJIbHOTO MOJB30BaHMs, MPEIOCTABICHUE YCIYT aCCUCTEeHTa (I10-
MOIIIHUKA), OKAa3bIBAIOLIET0 TaKOMY O00ydaromeMycsi HeOOXOJUMYI0 TEXHUYECKYIO MOMOIllb, obec-

MNEYCHUEC N0CTYyNa B 3JaHUS U MOMCUICHUA, I'IC TPOXOAUT y‘-IeGHBIﬁ nponecc, pasMCICHUEe Ha Iop-
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tane OCII HeoOXOAMMBIX MaTEpUAJIOB JJIsl TEOPETUYECKON IMOATOTOBKH, JIJIsl TAOOPATOPHBIX PadoT,
MaTepUajoB JUIsl CAaMOIPOBEPKU 3HAHUN (KOMIETEHLMH) W MOATOTOBKM K KOHTPOJIIO 3HaHWH IO
paszenam TUCHUIUIAHBI (TPOPECCHOHAIBHOTO MOAYJNs),  IpYyrue YCJIOoBHs, 0€3 KOTOPBIX HEBO3-
MO>KHO HJIM 3aTPYAHEHO 00ydYeHHUe 10 AUCIHUILINHE (MPOo(eCcCHOHATEHOMY MOIYITIO).

5.3.2. Obecneyenune cod/10eHNs 00IMX TPeOOBaHUH

[Tpu peanu3anuu TUCHMILIHHBL (TIPO(ECCHOHATBHOTO MOIYJIS)) Ha OCHOBAaHHMH IMHChMEHHOTO 3asB-
JeHus 00y4aromerocsi 00ecreunBaeTcsi COOII0ACHNE CIEAYIOMNX 00X TpeOOBaHU: TPOBEICHHE
3aHSATUH I CTYICHTOB-WHBAIMIIOB U JIMII C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBBSI B OJTHOM
ayJUTOPUU COBMECTHO C IPYTUMHU O0yUYaIOIIUMUCS, HE HMEIONIMMH OIPAaHUYCHHBIX BO3MOKHOCTEH
3JI0pOBBsI, €CIIM 3TO HE CO3JAET TPYAHOCTEH Ui 00y4aroIUXCs; MPUCYTCTBUE B ayJUTOPUU acCH-
cTeHTa (aCCUCTEHTORB), OKa3bIBAIOIIETO(MX) 00YyJarOIIMMCS HEOOXOIMMYIO0 TEXHUUYECKYIO TTIOMOIIb C
Y4ETOM UX MHIAMBHIYaTbHBIX OCOOCHHOCTEH Ha OCHOBAaHUH MMCHMEHHOT'O 3asBJICHUS; MTOJIB30BAHNE
HEOOXOJMMBIMU OOYYAIONIMMCSI TEXHHYECKHMMH CPEICTBAMH C YYETOM WX WHIAMBUIYAIBHBIX OCO-
OeHHOCTEN.

5.3.3. loBenenne undopmanum 10 cBeAeHHs 00YYAIOIIMXCH C OIPAHUYEHHBIMH BO3-
MOKHOCTSIMH 310POBbS
Bce noxansubie HopmaTtuBHbIe akThl OCII «BKMPIIK» mo Bompocam peaiu3anuu AUCIHUILUIMH
(mpodeccroHaNbHBIX MOJYJEH) TOBOIATCS MO CBEACHUS OOYYArOMIMXCS C OTPAaHHMYEHHBIMH BO3-
MO>KHOCTSIMH 37J0POBbSI B IOCTYITHOU sl HUX (popme.

5.3.4. Peanu3zaunus yBeJIM4eHUS NMPOJAOLKUTEIbHOCTH MPOXOKIAEHUS MPOMEKYTOUYHOM
aTTecTallid MO OTHOUIEHUIO K YCTAHOBJIEHHOH MPOJO/LKMTEIBLHOCTH /IS 00ydarolierocs ¢
OrpaHMYeHHBIMHU BO3MOKHOCTSMH 310POBbS

[TpoaomKUTENEHOCTD MPOXOXKICHUSI MPOMEKYTOUHON aTTECTallUy 10 OTHOIICHUIO K yCTa-
HOBJICHHOHM TMPOJIOJIKUTEIFHOCTH YBEITUYMBACTCS MO MACAMEHHOMY 3asBJICHHIO O0YJaIOIIETrocs C
OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbBS; TMPOJODKUTEIBHOCTh JK3aMEHa, IPOBOJUMOIO B
NUCcbMEHHOU (hopme yBennuuBaeTcst He MeHee yeM Ha (0,5 vaca; mpoJoIKUTEIbHOCTh MOATOTOBKHI
oOyuJaroiierocsi K OTBETy Ha 9K3aMeHe, IPOBOJUMOM B YCTHOU popme, — He MeHee ueM Ha 0,5 vaca;
MPOJIOJDKUTENIEHOCTh OTBETa 00YyYaroerocs Mpu YCTHOM OTBETE YBEIMUYMBAETCS HE 0oJiee 4YeM Ha
0,5 yac.
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