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4 PEIIEH3U A
Ha paboyvyro IporpamMmy

dbopma 06yuerms — oymag

Paspaborumk: Kner D.I -» Hpenonasarens I'BITOY PO «CUTy.

(QHO, donxcrocme, opeanuzayus)

Ha penemsuio npencrasiena pabouas mporpamma Y49eOHOH MuCIuIMHED «Dusnkay,
paspaboranuas Ha ocrope ®I'OC CIIO 1o mpodeccun 09.01.03 Omnepatop HH(DOPMAHOHHBIX
CHCTEM H PECYPCOB, YTBEPKICHHBIM ipuKasoM Munnpocsemenns Poccuu ot 06.07.2022 No974

npodeccroHaIbHOrO 00pa3oBanus 1Mo npodeccuu 09.01.03 Orneparop nupopmanmonnmx CUCTEM
1 pecypcosy, ®I'OC COO, YTBEPKIECHHOI'O TIPHKA30M Munobprayku Pocenn or 17.05.2012 Ne
413, nonoxenuii HOOIT COO, yrBepxaennoii IpukasoM Mmumrnpocsemenns Pocenn ot
18.05.2023 Ne371 «O6 YTBEPIKICHUH (eneparbHOi 00pa3oBaTenbHOM IIPOrpaMMEI cpenHero
ob1mero 00pasoBanum), ¢ yuerom IIPUMEpHOH paboyeii mporpammer 00meobpazoBarenbHoOl
AUCHHIUINHEL «DU3UKa», PeKOMEHIOBAHHOMN OI'bOY IO UPIIO U MpO(ECCHOHANBLHBIX
00pa3oBaTeIbHbIX OPTaHM3aNui U 0Ty yaeMoi npodeccun.

Lemn u 3amaun ocroenus paboyelt porpaMMel MuCIHILITHEE] «Du3MKa» COOTHECEHE! ¢
o0muMu  mensMu 00pa3oBarerbHOMH IporpaMmel - o mpodeccun  09.01.03 Oneparop
HH()OPMAIMOHHBIX CHCTEM U pecypcos.

Crpykrypa pa6ouei TIPOrpaMMBbI TUCHHILIHMHEL « DH3uKay, COOTBETCTBYET TPEOOBAHUIM K
PaspaboTke paboumx mporpamMM u mmeer CICOYIOUWYIO CTPYKTYpy: o6mmias XapaKTepHCTHKA

Paznen «Ycnosus pealli3aliiy  mporpaMmel - 06meoGpasoBaTe b Ol TUCIUTUTAHED)
BKIIIOYaeT MaTepUAILHOE WU TCXHHIECKOE, HMH(OPMAlMORHOE OCHAMmEHHe NPEIOIaBAHHUSI
JUCIUTLUTAHEL.

B pasmene «KonTpons u onenka PE3yIBTAaTOB OCBOCHHS 001meo6pazoBaTebHOH
AUCIUILTHHBD) IPHBE/IEHBI IUTAHUPY eMBble 00pa3oBaTelIbHbIE pe3yITHTATEL.

Hpo(peCCHOHaJILHo-opHeHTHpOBaHHoe CONCP)KAHHE  IPOrpaMMEI CIIOCOOCTBYET
bopmupoBanuio IpodeccHoHaTbHBIX KOMICTCHIMM B coorBercTBHE ¢ BI'OC CIIO mo
npodeccuu 09.01.03 Onepatop undopmanuonnpx CHCTEM H PECYPCOB.

ITporpamma chopmupoana TIOCJIEIOBATENBHO, JIOTHYECKH BEPHO, YTO ITO3BOJISIET



Oecmeunts Bricoxmis YPOBCHb YCBOCHHS 3HaHMif 11 YMEHHH, a Taxke AKTHBU3AIMIO KPeaTHBHO}

Vkazann PasIiHBIe OpMET yueGHof paboTEL

3akmouenye: paboyas nporpamma Y4eOHOM mucrummmg; «Duzukay PeKOMenayercs k
HCIONb30BaHMIO 1IpH HOAroTOBKE Ccrenumamicrop Cpeanero 3pena o npopeccun 09.01.03
Oneparop MH(OpManongpx CHCTEM U pecypcos.

Penensenr: —
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PEITEH3U 4
Ha pabouyro IIporpamMmy
110 nucnunrae «Ouzuiay
A npodeccun 09.01.03 Oneparop HH(GOPMALMOHHBIX CHCTEM 1 pecypcor
KBaTHQUKAIKS BHITY CKHMKA — OIePaTOp HHPOPMAMOHHBIX cHCTEM 1 pecypcos
dopma o6yuenns — ounag

PaspaGorunx: Knery 3.1 -» penonasarens I'BITOY PO «CUTy

(PHO, 001HCHOCMY, opz2anuszayus)

PaGouas mporpamma 1o 06mmeo6pasoBarenbHOl Y4eOHOU mucnMmIEe «Dusukay,
TIPE/ICTABNICHHAs HA DELEH3MIO, COCTABJICHA JIOTHYHO, CTPYKTypa COOTBETCTByeT TPHHITHAITY
CIMHCTBA TEOPETHYECKOrO M IPaKTHYECKOro oOyuenust. Pasjens: Beresensy MHNaKTHYECKH
Lienecoodbpasno.  IlocnemoBarepHoCTE TeM, IMpPCUIaraeMeIX K H3ydeHHro, HampaBlieHa Ha
Ka9eCTBEHHOE YCBOGHHE Yy4eGHOTro Matepuana. Iemw u 3amaun mmcnmmmms COOTHECEHBI ¢
OOLIMMH  LENIMH  OCBOEHIs o0pazoBaTensHOM [IPOTPaMMBI  —  MIPOTPaMMBI  TTOATOTOBKH
KBaTMQHITHPOBAHHEBIX paboumx w®w cmyxammx mo npodeccun  09.01.03 Omneparop
HHPOPMALMOHHEIX CHCTEM 1 pecypcos. Jlormka crpykryper, CONCpXaHus, a TaK ke ydger
npodeccronanbHo HAlIpaBICHHOCTH IIPOIPAMMEI MO3BOJISET AOCTHYL HEOOXOIMMOTO ypOBHS
copMHEpOBaHHOCTH 06X 1 HIPO(ecCHOHANBHEIX KOMIIETeHIHH.

B pa6oueii IporpaMMe  oTpa)ieHa CBS3L MEXIy TpeOboBaHHAME (enepanrbHOro
TOCYNapCTBEHHOTO  06Gpa3oBaTeIbLHOO CTaHnapTa cpeHero  o6rmero o0pa3zoBanus wu

COBEPIICHCTBOBAHHSA CTIOCOOHOCTH M TOTOBHOCTH K AQbHEUIIIEH TPYI0BOI NESITebHOCTIL

B pa6oueii [IpOrpaMMe IpeICTaBIECHBl MHHMMATLHOE MaTepHaAIbHO-TEXHHYECKOE
obecredenne y4yeGHoOMH AUCLHTIIMHEI, MEPEYCHb OCHOBHOH U AOIIOTHATENFHOH JIHTepaTypél,
HHTCPHET-PECYpPCOB. YKazaHHBIE PECYPCBL, a TakKe MaTepHaTbHO-TEXHHYECKOe obecrieyenue
CIIOCOOCTBYET TITAHOMEPHOMY M Ka4eCTBCHHOMY OCBOGHHIO BCEX AUIaKTHIECKUX €/IMHUIL,
YCTAHOBJICHHBIX B Ka4€CTBe HeNeif u 3a71ay paboueit mporpammer.

ABTOPOM TIpamMOTHO ONPENENICHBI THITEI OIICHOYHBIX MEPOIPUATHH, HCIONB3yeMble B
TIponecce TEKYIMero u HPOMEKYTOYHOLO KOHTPOJISL, B COOTBETCTBHH C TPeGOBAHMSIM. OcHoBHEIE

3axmodenne: nanmas pabodast  mporpamma o0mmeobpazoparenbHOH y4eOHOH
AUCIHIUTIEBL  «DH3MKA»  peKOMEHIyeTcs K HCIIOTB30BAHHIO B IPO(eCCHOHATbHbIX
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COJIEP’)KAHUE

OBILIASL XAPAKTEPHUCTHUKA PABOYE IIPOI'PAMMbBI
YYEBHOU JUCHUITJINMHBI

CTPYKTYPA U COJEPXXAHUE YYEBHOU JUCLIUITJIMHEI .
YCJIOBUA  PEAJIMBALIIMM  TIPOTPAMMBI  YUEBHOU
JUCHUITJIMHBI

KOHTPOJIb M OLEHKA PE3YJIBTATOB OCBOEHUA
YYEBHOU JUCHUIIJIMHBI
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1. ObBLIASA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIBbHON JUCIATIIIAHBI «®U3UKA»
\

1.1.Mecro qucuuminnbl B CTPyKType 00pa3oBaTesibHoii nporpammbl CIIO:
OOmeobOpa3oBatenbHas guciuiuinHa «DU3nMKa» SABISETCS  00S3aTeNbHOH  YacThIO
00m1eo0pa3oBaTenpHOrO MUKIIA 00pa3oBarenbHOM mporpamMmel B cooTBeTcTBHE ¢ PI'OC CIIO 1o
mpodeccun  09.01.03  Omeparop  WHPOPMAIMOHHBIX  CHCTEM W PECypCOB.

1.2. llesn U njIaHMpyeMble pe3yabTAThl OCBOCHHS JAUCIUNIMHBI
1.2.1. Heau AuCUMIINHBI:

Conepskanue mporpaMMbl 00111€00pa30BaTEIHbHON TUCIUTUINHBI DU3nKa HApaBiIeHO HA
JOCTIKEHHUE CIIeTYIOIHX TIEeTIeH:

J (dhopmMupoBaHNE UHTEpPECA U CTPEMJICHHS] OOYJAIOIIUXCS K HAYYHOMY H3YYECHHIO
MIPUPO/IBI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

. pazBuTHE MIPEACTABICHUI 0 Hay4YHOM MeTOoIe MMO3HAHUSI
1 (popMuUpOBaHHUE MCCIIEIOBATEIHCKOTO OTHOIICHHS K OKPYXKAIOIIUM SIBJICHUSIM;

. (dhopMupoBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa HM3yYeHUS OCHOB
CTpOCHHS MaTepun U QyHAAMEHTAIBHBIX 3aKOHOB (DU3UKH;

. dbopmupoBaHre yMEHUN OOBSCHATH SIBICHUSI C HCIOJH30BAHMEM (PH3NUECKUX
3HAHUHN ¥ HAYIHBIX JOKA3aTEIbCTB;

o (¢bopMupoBaHHEe TPEICTABICHUA O poid (QUMKK JUIsl Pa3BUTUSA JIPYTHX

€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA.

JlocTikeHHe  OTHX  Iellell  o0ecrieuMBaeTcsl  PEHICHWEM  CIEAYIOIUX  3a7ady
B MpOIIECcCce U3YUCHHs Kypca (PU3uKH Ha YpOBHE CpeHero o0Iero oopa3oBaHus:

. NMpuoOpeTeHne CHUCTEMBbI 3HAaHWKW 00 00muUX (QU3MUECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSX, BKIIIOYAs] MEXAaHHUKY, MOJICKYISIPHYIO (DU3HKY, SICKTPOJANHAMHKY, KBAHTOBYIO
(hUBUKY M 2JIEMEHTHI acTPO(PHU3UKH;

o (dbopmupoBanue YMEHUI IPUMEHSITh TEOPETUYCCKHE 3HaHUS
Uil 00BsICHEHUST (PU3NYECKUX SIBJICHUH B TIPUPOJC W JJISl MPUHATHUS NPAKTUYCCKUX PEIICHUH B
MOBCETHCBHOM JKU3HHU;

o OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 337a4 C SBHO 33JJaHHOUN (hU3MYECKOM
MOJICNIbIO, 3a/ia4, [OJAPa3yMEBAIOIIUX CAMOCTOSATEIILHOEC CO3JaHue (PU3HUECKOW MOJEIH,
COOTBETCTBYIOIICH YCIOBHSIM 33/1auH;

L4 ITIOHUMAaHUu¢C (bHSPI‘ICCKI/IX OCHOB U IMPHUHIUIIOB JIEUCTBUS TEXHUYECKUX YCTpOﬁCTB
H TCXHOJIOTHYCCKUX IPOLECCOB, UX BIIMAHUA Ha OKPYKAIOIIYIO CPEY,
L4 OBJIaACHHUC MCTOJaMH CaMOCTOATCIBHOI'O IIAHUPOBAHUA

n  IIPOBCIACHUSA (1)I/I3I/I‘IGCKI/IX OKCIICPUMCHTOB, aHAlIM3a MW HHTCPIIPCTAINH I/IH(l)OpMaI_II/II/I,
onpeaAciICHUA JOCTOBEPHOCTH IIOJIYUCHHOI'O PE3YJIbTATa,

L4 CO3JaHUC YCJIOBI/Iﬁ AJI1 Pa3sBUTHUA YMGHI/Iﬁ HpOeKTHO'HCCHCHOB&TGHBCKOﬁ,
TBOpquKOﬁ JACATCIIBHOCTH.

1.2.2. Ilnanupyemble pe3yJibTaThbl 0CBOCHHS 0011€00pa30BaTeIbHON AMCIHUIIIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PI'OC COO

Oco0oe 3HaYeHHe NUCIUIUTMHA uMeeT Tipu popmupoBannu u pazputun OK u I1K no
npodeccuun 09.01.03 Onepatop nHGOPMAITMOHHBIX CHCTEM U PECYPCOB.




Kox 1 HamMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI M ii

H.]IaHI/IpyeMLIe pPe3yJbTaThbl 0OCBOCHUSA NPOrpaMMbI IO JTUCHUIIJIMHE

Oo0mue

I[ncunmmnapnble

OK 01. Berbupatb
CTIOCOOBI pelIeHUs
3amad
npodeccuoHaIbHOM
JEATSITLHOCTH
MPUMEHUTEIIBHO

K Pa3IHYHbIM
KOHTEKCTaM

JIn4HOCTHBIE pPE3yJabTaThl JOJDKHBI OTpPakaTb B YacTH
TPYAOBOTO BOCIIUTAHUS:
- TOTOBHOCTb K TPYAY, OCO3HAHHME LICHHOCTH MacTepCTBa,

TPYyI0JII001E;

- TOTOBHOCTE K aKTUBHOU JCATCIIbHOCTHU TEXHOJIOTHYECKOU U
COIMAITEHOM HaIpaBJICHHOCTH, CTIOCOOHOCTD
WHUIHUUPOBATD, IJIaHUPOBATH n CaMOCTOATECIIBHO

BBINIOJIHATDE TaKYIO JCATCIbHOCTD,

- HHTEpeC K pa3mmyHbiM chepam mpodeccuoHambHOM
TEeSITEeTBHOCTH,

- TOTOBHOCTb M CIOCOOHOCTh K 0O0pa3oBaHUIO U
camM000pa30BaHUIO Ha IPOTSHKEHUH BCEH KU3HMU.
MertanpeaMeTHble pe3ynbTaThl JOKHBI OTPAKATh:

Osnanenue YHHUBEPCATbHBIMA YUeOHBIMU
[M03HABATENbHBIMHU JICHCTBUSIMHU:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

CaMOCTOSITCIIBHO  ()OPMYJIMPOBATh W aKTyaJIHU3HPOBATh

po0sieMy, paccMaTpUBaTh €€ BCECTOPOHHE; YCTaHABINBATH
CYIICCTBCHHBIA TPHU3HAK WM OCHOBAHHWS I CPaBHEHUS,
kinaccuukanuu U 00OOIIEHHUS; ONpEeaesATh  Lelu
NCSTEILHOCTH, 3a/JaBaTh IapaMeTpbl M KPUTCPHH HX
JOCTHIKEHHS; BBISBIIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B
paccMaTpuBaeMbIX SBJICHHUSAX; BHOCHTb KOPPEKTHBBHI B
NeSATEbHOCTh, OIICHUBAaTh COOTBETCTBHE PE3yJbTaTOB
LIEISIM, OIICHUBATh PHUCKH IOCIICACTBUI JIEATCIBHOCTH;
pa3BUBaTh  KpEaTHMBHOE MBINUICHUE TIPH  PCIICHUH
KU3HEHHBIX TPOOIeM;

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

- BIIQJIETh HaBBIKAMH Yy4eOHO-MCCIEIOBATEIBCKONH |
NPOEKTHOW  JEATENIbHOCTH,  HABBIKAMH  pa3peIICHHs
npobiem;

[IP6 1. CdopMHpPOBaHHOCTh TPEACTABICHUI O pOJIHU
U MecTe (PU3MKH W aCTpPOHOMHHU B COBPEMEHHOU Hay4YHOU
KapTHHE MHpa, O CHCTEMOOOpasyromeid posm (U3UKH B
pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJOTHM, O BKIAJE POCCHUCKUX
U 3apyOeKHBIX YUYEHBIX-(QU3UKOB B pa3BUTHE HAyKH;
NOHUMaHHE PU3NUYECKON CYHTHOCTHU HAOII0JaeMbIX SBICHUN
MUKpPOMHpA, MAKpOMHUpPAa M Meramupa; MOHHUMaHHE pPOJIU
aCTPOHOMHMM B MPAKTHUECKON JEsATeNbHOCTH YelOBeKa U
JaJIbHENIIIEM HayYHO-TEXHUYECKOM Pa3BUTUHU, POJIU (PU3UKHU
B (QopMHpOoBaHMM  Kpyrozopa H  (QYHKIHMOHAIBHOMN
rPaMOTHOCTH YEJIOBEKa JJISl PeLIeHUs MPAaKTUYECKUX 3a/1a4;
I[IP6 2. CdopMupoBaHHOCTP YMEHHH pacrno3HaBaTh
busndeckue sBiIeHU (TIPOILIECChl) M OOBACHITH UX HA OCHOBE
U3yYCHHBIX 3aKOHOB: PAaBHOMEPHOE U PABHOYCKOPEHHOE
NpSAMOJINHEIIHOE JIBUXKEHHE, CBOOOJHOE TMaJeHHE Tell,
JBIDKEHUE TI0 OKPYKHOCTH, UHEPIIMSL, B3aUMOAEHCTBHE Tell,
KoJsiebaTenbHOE IBUKEHHE, PE30HAHC, BOJHOBOE JIBUKCHUE;
i dy3us, OpoyHOBCKOE JBHIKEHUE, CTPOCHUE KUIKOCTEN U
TBEPIBIX TeJ, U3MEHEHHE O00beMa Tell IpU HarpeBaHUU
(oxJaxxJeHuu),  TeIJIOBOE€  paBHOBECHE,  HCIapeHue,
KOHJIGHCAllUs, IUIaBJIEHHE, KPUCTAJUIM3ALUsA, KHUIICHHUE,
BJIQKHOCTB BO3/1yXa, CBSA3b CPEeHEH KMHETHUECKON SHEPTruu
TEIUVIOBOIO  JBWKEHUS  MOJIEKYl € abCOJIFOTHOM
TEeMIepaTypoil, MOBBILIEHHE [JaBJIEHUS Traza IMpHU €ro
HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEX Y IapaMeTpaMu
COCTOSIHMSI Ta3a B M30MpOILECCaX; DSJIEKTpHU3aLus Tell,
B3aMMOJCICTBUE 3apsiioB, HArpeBaHUE IPOBOJHUKA C
TOKOM, B3aUMOJICICTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKLUSA, ACUCTBME MAarHUTHOTO IOJI HAa NPOBOJHUK C
TOKOM W  JIBIKYUIMICS  3apsif, JIEKTPOMAarHUTHbIE
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- BBIABJIATH HquHHHO-CHeI[CTBeHHBIe CBA3U 148
aKTyaHI/IBI/IpOBaTb 3a;[aqy, BBIABHUT'aTb I‘I/IHOTe3y cec peLHeHI/ISI,
HAaXOIUThb apI‘YMCHTI)I JJIA OKa3aTrcJibCTBa CBOUX
YTBEPKJICHUH, 331aBaTh aPAMETPHI U KPUTEPUH PELICHUS;
- aHaJII/I3I/IpOBaTI) HOJIyT-IeHHI)Ie B XO0I€ peIIIeHI/DI 3a1a4u
peBy.IH)TaTI)I, KpI/ITI/I‘-IeCKI/I OLICHUBATh HX I[OCTOBepHOCTI),
HpOFHO?:I/IpOBaTI:v N3MCHCHHEC B HOBBIX YCJ'IOBI/IHX;

- YMCTI) HCpCHOCI/ITB 3HAHUIA B HOSH&B&TGHBH}/}O nu
HpaKTI/ILICCKYIO YacCTH X XU3HCACATCIIBHOCTH,

- YMCTB I/IHTCFpI/IpOBaTI) 3HAHUSI U3 paSHI)IX HpeI[MCTHBIX
oOJacrei;

- BbIABHUI'aTb HOBBIC HJCHU, npez[naraTI) OpI/IFI/IHaJ'H)HBIe
IIoaXoabl 1 peIHeHI/Iﬂ;

- MPOSIBIISATh  CIMIOCOOHOCTh  HMX  HWCIIOJIB30BAaHUS B
MO3HABATEIBLHON U COIMATIbHON MPAKTHUKE;

-IIPOSABIISITH CHOCOOHOCTD u TOTOBHOCTh K
CaMOCTOSITENIBHOMY MTOUCKY METOJIOB peuieHus

MPAKTUYECKUX 3a/lad, MPUMEHEHHUIO DPA3JIMYHBIX METOJIOB
MO3HAHUS;

- cTaBuTh U (opmynHpoBaTh COOCTBEHHBIE 3aJayu B
00pa30BaTeNIbHOM NEATENIbHOCTH U KU3HEHHBIX CUTYaIUsX;
BBISIBIISITh  NPUYUHHO-CIICJICTBEHHbIE  CBSI3UW U IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKICHHI, 3a/1aBaTh MapaMeTphbl
Y KPUTEPHUH PEUICHUS aKTyaJu3upoBaTh 3aJauy, BbIIBUTATh
TUIOTE3Y €€ PellieHus, HAaXOAUTh apryMEHTHI;

- aHaJM3UpOBaTh TOJYYCHHBIE B XOJI€ PEUICHHS 3a/aud
pe3yNnbTaThl, KPUTUYECKH OIEHHBATh HMX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh M3MEHEHHWE B HOBBIX YCIOBHUAX; JaBaTh
OIICHKY HOBBIM CHUTYallUsIM, OILIEHUBAaTh MPUOOPETEHHBII
OTIBIT;

- pa3pabaTbiBaTh IUIaH pELIEHUS NTPOOIEMBI C YYETOM
aHallM3a MMEIOIIMXCS MaTepHAbHBIX W HeMaTepualbHBIX
pPECYPCOB; CTaBHTh MPOOJEMBI W 3a/JayH, IOMYCKAaIOIIUe
IbTEPHATHBHBIC PEIICHUS

K0Je0aHusl U BOJIHBI, IPSIMOJIMHEWHOE pacIpOCTpaHEHHE

CBETa, OTpaKEHHE, MpeloMIIcHHe, HUHTepdepeHIus,
TUGpakus W MoJspu3alusl CBeTa, AUCIEPCHsl CBETa;
doTorekTpudeckuii  3PQPEKT,  CBETOBOEC  JIABIICHHE,

BO3HMKHOBEHHE JIMHEIUaToro CHEeKTpa aToMa BOAOPOJA,
€CTCCTBCHHAA U UCKYCCTBCHHAA PAAUOAKTUBHOCTD,
[1P6 3. BiiageHue OCHOBOIOJIATAIOIIMMH  (PU3NYECKUMHU

MOHATUSIMA u BEJIMYMHAMHU, XapaKTepU3yIOIUMHA
¢duszndeckue mpolecchl (CBA3aHHBIMH C MEXaHUYECKUM
JBU)KEHUEM, B3aUMOJEHCTBUEM TeEJ, MEXAHUYECKHUMU
KOJICOAHUSIMU W BOJIHAMH;  aTOMHO-MOJIEKYJISPHBIM
CTPOEHUEM BEIIIECTBA, TETUIOBBIMHU MPOIECCAMMU;

AJCKTPUYECKUM W MArHUTHBIM TIOJIIMH, DJIEKTPHUYECKUM
TOKOM, DJJIGKTPOMAarHUTHBIMH KOJICOAHUSIMH W BOJHAMU;
ONTHYECKUMM  SIBJICHUSIMH, KBAHTOBBIMU  SBJICHUSIMH,
CTPOCHHEM aTOMa M aTOMHOTO Spa, PalMOaKTHBHOCTHIO);
BJIQJICHUE  OCHOBOTIOJIAralONIUMH  aCTPOHOMHUYECKHUMHU
MOHSATUSAMH, TIO3BOJISIONMMU XapaKTEPU30BaTh IMPOIIECCHI,
MPOMCXOSIINE Ha 3BE3/laX, B 3BE3JHBIX CHCTEMax, B
MEXKTATAKTHYECKON Cpele; ABWKEHHE HEOECHBIX Tell,
SBOJIIOLIMIO 3Be31 U BeelnenHoii;

I[IP6 4. BnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU
u TeopusMmu (3akoH BcemupHoro tsaroteHus, [, II wu III
3akOHbl HbBIOTOHA, 3aKOH COXpaHEHHS MEXaHUYEeCKOU
SHEpPIHM, 3aKOH COXPAaHEHUsS  HMMIYJIbCa, [PUHIUI
CyNepro3uuu CHII, MPUHIIAIT PaBHOTIIPABHOCTU
HWHEPILHATbHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPHUI0 CTPOCHMUS BELIECTBA, Ta30BbIE
3aKOHBI, IEPBbIM 3aKOH TEPMOJAUHAMUKH; 3aKOH COXPAaHEHHUS
AIIEKTPUUECKOTO 3apsana, 3akoH Kynona, 3akoH Oma s
y4dacTKa LemnHu, 3akoH Oma Jisl TOJTHOM 3JeKTPUYECKOH LIeTH,
3akoH JDxoyns - JleHuma, 3akOH 3JEKTPOMAarHUTHOM
WHYKLINH, 3aKOH COXpaHECHUS JHEPIUH, 3aKOH
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NPSMOJIMHEMHOTO  paclpOCTPAaHEHUS  CBETa,  3aKOH
OTpPaXEHUs CBETa, 3aKOH MPEJIOMIICHHS CBETA; 3aKOH
COXpAHEHUS SHEPTUM, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXPAHEHUA DJICKTPUYECKOTO 3aps/a, 3aKOH COXPaHEHUs
MAaCCOBOTO 4YHMCIIa, MOCTYJaThl bopa, 3aKOH paguoaKkTUBHOTO
pacriaga);  yBEPEHHOE  HUCIIOJIb30BAaHHWE  3aKOHOB U
3aKOHOMEPHOCTEW TpU aHalu3e (U3NUYECKUX SBICHUM U
IIPOLIECCOB;

[IP6 6. BrageHue OCHOBHBIMM METOJAaMH HAy4HOTO
MO3HAHMSI, UCTIOJIb3YEMbIMU B (PU3UKE: TPOBOIUTH MPSIMBIEC U
KOCBEHHBbIE H3MEpEHUs (DU3UYECKUX BEIUYHMH, BBHIOMpas
ONITUMAJIBHBIA CTIOCO0 M3MEPEHUs W MCIIOJB3Ys U3BECTHHIE
METO/Ibl OILIEHKH TMOTPENIHOCTEH W3MEPEHUN, MPOBOIUTH
WCCJICIOBAaHUE  3aBUCUMOCTEH  (DU3WYECKUX  BEJIIMYWH
C WCIOJIb30BaHUEM TMPSAMBIX H3MEPEHUH, OOBACHITH
MOJIy4YE€HHBIE PE3YNIbTaThl, UCTOJIb3Ys (PU3NYECKUE TEOPHUH,
3aKOHBI U MOHATHS, U JAeNaTh BBIBOJIbI; COOIIOAATH MpaBuiia
0e301acHOTO Tpyna
IpU TPOBEICHUM HCCIEAOBAaHUNH B paMKax ydeOHOro
SKCIIEPUMEHTA U Y4eOHO-HCCIIeI0BATENbCKOM AEITeIbHOCTU
C UCIIOJIb30BaHUEM IIU(POBBIX U3MEPUTETHHBIX YCTPOUCTB U
1ab0paTopHOTO 000pyI0BaHNUS; c(OpMUPOBAHHOCTD
MpEJCTaBICHUI

0 METO/Iax MOJy4YEHUs HAYYHbIX aCTPOHOMHYECKUX 3HAHUII;
[1P6 7. CdhopMHpOBaHHOCTH yYMEHHUS pellaTh pPacyeTHHIC
3aJ]a4i ¢ SIBHO 3aJJaHHOMN (PU3MUECKON MOJIEIbI0, UCTIONB3YS
buznueckue 3aKOHBI
Y IIPUHIUIIBI, HA OCHOBE aHalln3a YCIOBHS 3a/1a4H BEIOUPATh
(bU3NYECKYI0 MOJIEINb, BBIACIATh (PU3UUYECKUE BETUYHHBI U
dbopMynel, HEOOXOIUMBIE IS €€ pEeUIeHUs, MPOBOIUTH
pacyeTsl M OLIEHMBATh PEANbHOCTh MOJIYUEHHOTO 3HAYEHUS
¢bu3nyecKoil BENUYHMHBI; pellaTh KadeCTBEHHBIE 3a/lauH,
BBICTpanBas JIOTUYECKM HENPOTUBOPEUMBYIO  LIETIOUYKY
pacCyKJI€HW ¢ ONOpOM HA M3YYEHHBIE  3aKOHBI,
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3aKOHOMCPHOCTH U (bmnqecxne SABJICHUSA

OK 02. Mcnoap3oBaTh
COBPEMEHHBIE CPE/ICTBA
IIOMCKA, aHaJIN3a

Y MHTEPIpETanun
uHpOpMaIUH

1 UH(GOPMaLMOHHbBIE
TEXHOJIOTUU

JUTSL BBITIOJTHEHHUS 33124
npodeccuoHaIbHOM
JEATEIbHOCTH

JIMYyHOCTHBIE pe3yabTaThl JOJDKHBI OTpakaTh B YacTH
LEHHOCTH HAyYHOTO TTO3HAHUS:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U OOIIECTBEHHOMN
NPaKTUKA,  OCHOBAaHHOTO  HA  JMAIOTE€  KYIBTYp,
CIOCOOCTBYIOIIETO  OCO3HAHUIO  CBOETO  MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE SI3BIKOBON M YATATEILCKOW KYIBTYPHI
KaK CpeJICTBa B3aUMOJICHCTBHS MEXKTy JTFOJIbMHU U TIO3HAHUS
MUpa;

MeramnpeqMeTHbIe  pe3yabTaTbl  JOJDKHBI
Osnagenue YHUBEPCAIbHBIMHU
MTO3HABATEIHHBIMH JCHCTBUSMH:

B) pabota ¢ uHpopmanueii:

- BJIAJEeTh HaBbIKAMM MOJIydeHHMs HHOpManuu U3
HCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIBHO OCYILECTBIIATh
MOMCK, AaHaJM3, CHCTEMAaTH3alUI0 M  HHTEPIPETALUIO
nHGOpMAaIUY Pa3INYHBIX BUJIOB U (OPM MPEICTABICHMUS;

- CO37aBaTh TEKCThl B pa3IMuHBIX (opMaTax ¢ y4eToOM
Ha3zHa4yeHUs MH(OpMaIMM U LIEJIeBON ayIUTOPHH, BbIOUpas
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3yaIU3alUH;

- HUCHOJb30BaTh  CpeACTBA  MH(POPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUi B peLeHnu
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHM3allMOHHBIX
3aad ¢ coOM0eHuEM TpeOOBaHUI HPrOHOMUKHU, TEXHUKU
0€30I1aCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, IPaBOBBIX U
TUYECKHX HOPM, HOPM HUH(OPMAIIMOHHOHN 0€30MacHOCTH;

- BIAJeTh HAaBbIKAMU pACHO3HABAHUS W  3AILUTHI
uHpopManuu, HHGOPMaIIMOHHON 6€301aCHOCTH JINYHOCTH

OTpaxarb:
y4eOHBIMU

I[IP6 5. VYmeHue yuuThIBaThb TIPAHULBl [PUMEHEHUS
U3YyYCHHBIX (PU3MUECKUX MOJEJCH: MaTepuajbHas TOYKa,
MHEepLMaJIbHAs CUCTEMa OTCYeTa, WICAJIbHBIM ra3; MOAEIn
CTPOCHMS Ta30B, >KMJIKOCTEW M TBEPABIX TEJ, TOYECUHBIN
ANIEKTPUYECKUM 3aps]l, SAepHas MOJAEIb aTOMa, HyKJIOHHAs
MOJIETh aTOMHOTO a1pa
IIpU pelIeHnn (PU3NYECKuX 3a/1ay;

I[1P6 9. CdopmupoBaHHOCTH COOCTBEHHOW TMO3UIIMH IO
OTHOLIEHMIO K (hpr3nueckod MHpopMaluu, noirydaeMon u3
pPa3HbIX HMCTOYHUKOB, YMEHHUH MCIOJIb30BaTh LU(POBBIE

TEXHOJIOTUH JUTS MIOUCKA, CTPYKTYPUPOBAHMS,
UHTEpIpETallMM U TMpeACTaBiIeHUs y4eOHON M HaydHO-
MONYJISIPHOM uHbopMaInu; pa3BuTHE YMEHUI

KPUTHYECKOIO aHaJIM3a MoTy4aeMoil nHpopMauu

OK 03. ITnanupoBars
U pean30BbIBATh
COOCTBEHHOE
npogeccuoHaIbHOe

JIM4HOCTHBIE pe3yiIbTaTbl JOJOKHBI OTpPAXKAaTb B Y4ACTU
AYXOBHO-HPABCTBCHHOTO BOCIIMTAHUA:

- CIIOCOOHOCTH OIICHMBATb CUTyallUl0 U TPHUHUMATb
OCO3HAHHBIC PpCHICHUA, OPHUCHTUPYACH HA MOPAJIbHO-

I[TP6 9. CdopMupoBaHHOCTh COOCTBEHHOUW MO3MUIMH IO
OTHONICHHIO K (hr3nueckod nHpopmanuu, moxydaeMon u3
pa3HbIX HCTOYHUKOB, YMEHHH HCIIONB30BaTh UMPOBHIE
TEXHOJIOTUHU VIS TIOVICKA, CTPYKTYPUPOBAHUS,
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Y JINYHOCTHOE
pas3BuTHE,
MPEIIPUHIMATEIBCKY
10 JICATEIBHOCTD

B MpodeccroHATbHO N
cdepe, UCIOJIL30BAThH
3HaHUSA 10 MPABOBOU

1 (pMHAHCOBOM
IPaMOTHOCTH

B Pa3JIMYHBIX
KU3HEHHBIX CUTYaIUsIX

HpPaBCTBEHHbBIE
U IICHHOCTH,
-OCO3HAHHUE JIMYHOTO BKJIAJ B TOCTPOECHHE YCTOWYHMBOTO

HOPMBI

Oynyuiero;

MertanpeaMeTHbIe  pe3yNbTaThl  JOJDKHBI  OTPaXKaTh:
OBnanenue YHHUBEPCATHHBIMU PETYIATHBHBIMU
JICUCTBUSIMU .

a) caMOOpraHu3aIus:

- CaMOCTOSITEIGHO  OCYIIECTBIISTH  TO3HABATEIHHYIO
NeSITeIbHOCTh,  BBIABIATH ~ NPOOJIEMBI,  CTaBUTh U

dhopmynupoBaTh COOCTBEHHBIEC 33/la4ll B 0Opa30BaTEIbHOMN
NESITETbHOCTH W KU3HECHHBIX CHTYAIIHSX;

- CaMOCTOSITEITFHO COCTABJIATH IUJIAH PEIICHUS MPOOIEMEBI C
Y4eTOM UMEIOTITUXCS pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN

U MPEANOYTECHHI;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMMHUPOKOM
SpYAMLIIMM B pa3HbIX OO0NacTAX 3HAHWM, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb;
0) CAaMOKOHTPOJIb:

WCII0JIb30BaTh MpPUEMBbl pedeKCur sl OL[CHKH CUTYaIluH,
BBIOOpA BEPHOTO PELICHHUS;

- YMeTb OIICHHBAaTh PUCKU U CBOEBPEMEHHO INPUHUMATh
pelieHus

10 MX CHIKEHUIO

UHTEpIpETallud ¥ TPEICTaBICHUS Y4eOHOH M Hay4dHO-
HOIYJIIPHOM uHpOpMALINH; pa3BuTHE YMEHUI
KPUTHYECKOIO aHAJIM3a [10JIydaeMoi HHpopMauu

OK 04. D¢ddexTrBHO
B3aUMO/ICHCTBOBATh
U paboTaTh

B KOJIJIEKTUBE U
KOMaH/1e

JInuHOCTHBIC pe3yiIbTaTbl JAOJDKHBI OTpPAXaTb B Y4ACTU
HEHHOCTHU HAYUYHOTI'O IO3HAHUA:

-OBIIaJICBaHNE  HAaBBIKAMH  Y4eOHO-HCCIIE0BATENBCKOMH,
MPOEKTHOM

U COLIMAJIbHON ACATEIbHOCTH;

MeranpenMeTHble  pe3yabTaTbl  JOJDKHBI  OTPa)arh:
OsBnaaeHue YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU
JIENCTBUSIMU:

[IP6 10. OBnaneHue yMeHHUAMH paboTaTh B TIpyIIe
C  BBIOJIHEHUEM  pa3IMYHBIX  COLMAJBbHBIX  POJIEH,
IUTaHUPOBaTh pabOTy TPYMIbI, PAlMOHAIBHO PAaCIpeaesaTh
JEATEIBHOCTh B HECTaHAAPTHBIX CUTYalUAX, aJI€KBATHO
OLICHMBAaTh BKJAJ KaXJO0r0 W3 YYaCTHUKOB TIpYIIbl B
peleHre paccMaTpuBaeMOi MpoOIeMbl




0) coBMeCTHas ACATCIBHOCTD:

- IOHUMATh U UCTIOJIb30BATh MPEHMYILECTBA KOMAH/IHOM

U MHAUBHUYaJIbHOM paboTHI;

- BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX ICUCTBUH C
y4eTOM OOIIUX UHTEPECOB U BOZMOXKHOCTEH KaXKIOTO YJIeHA
KOJUICKTHBA;

- TpUHUMATh  1EJIM  COBMECTHOM  JIeATENbHOCTH,
OpraHU30BBIBAThH
U KOOPAWMHUPOBATH JICUCTBUS IO €€ JOCTIKECHHIO:

COCTaBJIATh IJIaH JAEUCTBUMN, paclpeAessTh POJU C Y4ETOM
MHEHUN Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl COBMECTHOM
paboThI;

-OLIEHMBATh Kaue€CTBO CBOETO BKJIAJa M KaXKJOI0 Y4aCTHUKA
KOMaHJpl B OOmUMH pe3yabTaT Mo pa3paboTaHHBIM
KPUTEPHSIM;

-TpeaaraTb HOBBIE MPOEKThI, OLEHUBATh MJEH C MO3ULUHU
HOBM3HBI, OPUTMHAIBHOCTH, INPAKTHYECKOM 3HAYMMOCTH;
KOOPAMHUPOBATh

U BBINOJIHATH pa00Ty B YCIOBHSIX PEaJIbHOTO, BUPTYaIbHOIO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBYS;

-OCYIIECTBJIATh MO3UTHUBHOE CTPATETMYecKOe IOBEICHUE
B pPa3IMYHbIX CHUTyalUsAX, MPOSABIATH TBOPYECTBO U
BOOOpaXkeHHe, ObITh MHULIUATUBHBIM.
Osnagenue YHUBEPCAIbHBIMU
NEUCTBUSIMU:

T') IPUHATHE ce0s U IPYTUX JIIOICH:

- NPUHUMAaTb MOTHUBBI U apryMEHTBl JPYruX JIojAed INpH
aHaJIM3e Pe3yabTaTOB AEATEILHOCTU

PEryJIsITUBHBIMU

OK 05. OcymecTBisATh
YCTHYIO ¥ TUCHbMEHHYIO
KOMMYHHKAITHIO

Ha TOCYJITapCTBEHHOM
si3pIke Poccuiickoit
degepanuu ¢ yueroMm

JIMYHOCTHBIE pE3YNbTAaThl JOJDKHBI OTpakKaTh B YaCTH
9CTETUYECKOr0 BOCIIUTAHUS:

- SCTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUYas ICTETHKY
ObITa, HAYYHOTO U TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPYAa
M OOIIECTBEHHBIX OTHOIICHMIA;

B 00JIACTH MATPHOTUYECKOTO BOCITUTAHUS MPOSIBIISTh:

I[TP6 1. CdopMHpPOBaHHOCTh TPEACTABICHUI O poJU
U MecTe (PU3MKM U aCTPOHOMHUHU B COBPEMEHHOM Hay4dHOMH
KapTHHE MHpa, O cHcTeMooOpasyromeil posim (U3MKH B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJOTHM, O BKIAAE POCCHUUCKUX
U 3apyOeXHBIX YYEHBIX-(M3UKOB B pa3BUTHE HAYKH;
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0COOEHHOCTEH
COIMAILHOTO
nu Ky.]H)TypHOFO
KOHTCKCTA

-LIIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M MPUPOJHOMY HACIEAUIO0, NaMSITHUKAM,
TpaguuusM HaponoB Poccum, noctmxenusim Poccun B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPY/IIE;

MeranpeaMeTHbIE  pe3yNbTaThl  JOJDKHBI  OTPaXKaTh:
OsgnajaecHue YHUBEPCATbHBIMHU KOMMYHUKATHBHBIMU
JIEHCTBUSIMU:
a) oOmieHue:

- OCyHICCTBJIATH KOMMYHHKAIIUN BO BCEX C(i)ean KHN3HH,
- PasBCpHYTO MU JIOTMYHO H3JIaraTb CBOIO TOYKY 3PCHUMA
C MCIIOJIb30BAHUCM S3BIKOBBIX CPCACTB

MOHUMAaHHUE QPU3HUECKON CYITHOCTH HAOIIOJAEMBIX SIBICHUN
MHUKpPOMHUpA, MAaKpOMHUpPa M MeramHpa; MOHHMAaHHE POJHU
ACTPOHOMHH B TIPAKTHYECKOW NESATETHLHOCTH YEIOBEKa M
JaTbHEUIIEeM Hay9HO-TEXHHYECKOM Pa3BUTHH, POJIH (PU3HKH
B (¢opmupoBaHMM  Kpyro3opa ©  (YHKIHOHAIBHON
IPaMOTHOCTH YEeJIOBEKA JIIsl PEIICHUsI MPAKTHYECKUX 3a7a4

OK 07. ConeicTBOBAaTEL

JImgHOCTHEIE pE3YIbTAaThl JOJIKHBI OTpaXXaTb B YaCTH

I[IP6 8. CdopMHpOBAaHHOCT,  YMEHHUS  TNPUMEHSTH

COXpPaHCHUTIO OKOJIOTUYCCKOI'O BOCIITUTAHUA: MOJIYYCHHBIC 3HAHUA IJId 00BsICHEHUS YCHOBPII;'I IMPOTCKaHUA
OKPYXAarOIEH Cpeapl, - c(OpMHUPOBAHHOCTh JKOJIOTUYECKOU KyJIbTYpHl, | GU3NYECKUX SBIEHUH B TMPUPOAEC U JUISL TPHUHATHS
pecypcoc6epe>KeHI/Ho, IIOHUMAHUEC BJIMSAHUSA COIHUAJIBHO-3KOHOMHUYCCKUX | TPAKTHYCCKHUX peH_IeHI/Iﬁ B HOBCGHHeBHOI\/'I XKNU3HU JIA
MIPUMEHSATH 3HAHUS 00 | MMPOIIECCOB HA COCTOSIHUE MPUPOTHOM M COIMAIILHOM Cpejibl, | oOecrieueHus: 0€30MacHOCTH MPU OOpaIieHn C OBITOBBIMU
W3MEHEHHUH KJIMMATa, OCO3HaHHWE TJIOOATBHOTO  XapakTepa  HAKOJOTUYECKUX | MPUOOPAMU M TEXHUYECKUMHU YCTPOHCTBAMH, COXpPAHCHUS
TIPUHITUTIBI npooiem; 3JI0POBBSI 1 COOJTIOICHUSI HOPM DKOJIOTHYECKOTO MOBEACHUS
OepeKITMBOTO - IUIAHUPOBaHWE W  OCYIIECTBICHWE JCHCTBUI B | B OKPYKAWOIIEH cpele; MNOHMMaHUE HEoO0XOIUMOCTH
MIPOU3BOJICTBA, OKpYIKaroIllel cpeie Ha OCHOBE 3HAHUS 1IeIeH YCTOWYMBOTO | IPUMEHEHHS JTOCTMIKCHUH (DU3MKM M TEXHOJOTHHA st
3P PEKTHBHO pa3BUTHS YEIIOBEUECTBA; PaIMOHAILHOTO TPUPOAOTIONH30BAHUS

JIeiCTBOBATh B aKTUBHOE HENpPHUATUE JCUCTBUM, TNPUHOCAIIUX BpPEI

Ype3BbIYalHBIX OKpYyKarolleH cpeye

CUTYaIHsX

[IK 1.1. BemmonaHsTh OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU | - COPMUPOBATH MPEACTABICHUSI O POJIH U MecTe (DU3HUKHU U
BBOJ U M03HABATEIbHBIMH JICHCTBUSMH: ACTPOHOMHMH B COBPEMEHHOW HAy4YHOH KapTUHE MHpa, O

00paboTKy TEKCTOBBIX
JTaHHBIX

a) 0a30BbIC JIOTHYCCKHUE JICHCTBU:

- CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTYaJHU3UPOBATh
npo0eMy, paccMaTpuBaTh €€ BCECTOPOHHE;
-YCTaHaBIIMBATh CYIIECTBEHHBIN MpPHU3HAK WM OCHOBAHHS
JUIS CpaBHEHUS, KiIacCU(UKALUU U 0000IIeHHS;

- OTIPENENATh LU JeATEIbHOCTH, 3a]aBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS,

- BBISABJIATDH 3aKOHOMCPHOCTHU u MMPOTHUBOPCYUA B

cucreMooOpasywomeil  ponu  GuU3MKM B pa3BUTUHU
€CTECTBEHHBIX HayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOI U,
0 BKJIaJIe POCCUICKHMX M 3apyOEeKHBIX y4YEHbIX-(DU3UKOB B
pa3sBUTHE HAayKH; MOHMMaHHe (HU3UYECKON CYIIHOCTH
HaOIIOaeMbIX ~ SBICHMH MMKpOMHpa, MaKpoMHupa U
Meramupa; HOHUMaHUe POJIM aCTPOHOMMH B MPAKTUYECKOH
JEATEIBHOCTH  YeJIOBEKa M JAJbHEHIIEM  Hay4yHO-
TEXHUYECKOM Ppa3BUTUH, poiH (u3uku B (HOpMHPOBAHUU
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paccMaTpuBaEeMbIX SIBJICHUSX;
- BHOCHTb KOPPEKTHBBI B JI€ATE€IBbHOCTh, OLICHUBATh
COOTBETCTBUE pE3YJbTATOB LEJAM, OLEHUBATh PHUCKHU
MOCJICACTBUN ACATCILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE TPU PEIICHUN
YKU3HEHHBIX TTPOOIIeM

Kpyro3opa u (PyHKIIMOHATLHOW TPAaMOTHOCTH YeJIOBEKa s
penieHus MPaKTUYECKUX 3aj1a4; - BJIaJICTh
3aKOHOMEPHOCTSIMHM, 3aKOHAMH W  TEOpPUSMU  (3aKOH
BcemupHoro tarorenus, I, II u Il 3akonsl HeroToHa, 3aK0H
COXpaHEHUS MEXaHWYECKOW HSHEPTruM, 3aKOH COXpPaHEHUS
UMITYJIbCA, TPUHIUII  CYNEPHO3ULMUA  CWJI, TPUHIUI
PaBHONPABHOCTH  WHEPIUAIBHBIX  CHUCTEM  OTCUETa;
MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPUIO CTPOCHUS BEIIECTBA,
ra3oBbl€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJMHAMHKH; 3aKOH
COXpaHEHUs AIEKTPUUECKOTro 3apsiaa, 3akoH Kynona, 3akoH
Oma i yvactka 1end, 3akoH Owma I TOJHOM
AJIEKTpUYECKOM 1enu, 3akoH Jlxoynsa - JleHma, 3akoH
AJIEKTPOMArHUTHOW MHIYKITMHU, 3aKOH COXpPaHEHUS YHEPTUH,
3aKOH TPSMOJMHEHHOTO pacHpoCTpaHEHUs CBETa, 3aKOH
OTPOKEHUSI CBETAa, 3aKOH TIPEIIOMJICHUS CBETa; 3aKOH
COXpAHEHUS PHEPTrUM, 3aKOH COXPAHEHUS UMITYJbCa, 3aKOH
COXpAHEHUS DJICKTPUYECKOrO 3apsiia, 3aKOH COXPaHEHHUs
MAacCOBOTO 4Hcia, MoCcTyarsl bopa, 3aKOH paiO0aKTUBHOTO
pacmajza); yBEpPEHHOE  HCIOJIb30BaHWE  3aKOHOB U
3aKOHOMEPHOCTEH TpH aHamu3e (PU3NYECKUX SIBICHUU M
MPOIECCOB.

IIK 1.2. BeimoyigATh
npeoOpazoBaHue
JAHHBIX, CBI3aHHBIX C
H3MEHEHUEM
CTPYKTYPBI
JOKYMEHTOB.

HNmeTh npakTUYeCKUi OMBIT B:
- pa3paboTKe MojayJield MPOrpaMMHOrO OOecredeHus IS
KOMIIBIOTEPHBIX CUCTEM B TEXHUKE U IMTPOU3BOJICTBE

- chopMHpOBATH YMEHHS OBJIAJICBATh OCHOBOIIOJIArAFOIIIMMH
(U3HYECKUMU TTOHATHUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH,
TEOPUSIMHU, (PU3NIECKON TEPMHUHOJOTHUCH U CHUMBOJIMKOM, 5
METO/IaMHU PeLIeHUs (PU3NICCKUX 3a]1a4;

- pa3BHUTh YMEHUS aHATTM3UPOBATh, OI[ICHUBATH, IPOBEPSTH HA
JIOCTOBEPHOCTH M 0000111aTh HAYYHYIO0 HH(OPMAILIHIO;

- (opmMHUpOBaTh HaABBIKKM O€30IaCHONM pPabOTHI BO BpEMs

MPOEKTHO-UCCIICIOBATEIIbCKOH ¥ 3KCIIEPUMEHTAILHOU
NESITEeIbHOCTH, TIPU  KCIOJIL30BAaHUU  JIAOOPATOPHOTO
000opynoBaHuS;

- pa3BUTh y OOYYAIOMIMXCS HABBIKM Y4eOHOU, MPOEKTHO-
MCCJIEI0BATENIbCKOM, TBOPUECKOMN ACSITEIbHOCTH.
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2 CTpyKTypa U coaep:kaHue 0011e00pa3oBaTe/bHON AU CHUNIIHMHBI

2.1 O0beM TUCHUIIUHBI U BBl Y4eOHOH padoThl

Bua yueOHoii padoTbl O0bem B
yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 144
OcHoOBHOE coep:KaHue 112
B T.4.
TEOPETUUCCKUE 3aHATHS 76
abopaTOpHBIC 3AHITHUS 26
IIpo¢deccnoHaIbHO OPHEHTHPOBAHHOE COAEpPKaAHUE (CoAepKaHue 39
NPHUKJIATHOTO0 MOAYJIA)
B TOM YHCJI€ TPAKTHYECKHE PaOOTHI 32
KoncyabTanus 2
IIpomexyTouHas arrecTanus (3K3aMeH) 8
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2.2. TemaTu4ecKuii NJIaH U CoJAepPKaAHUE TUCHUILUITHHBI «DU3HUKA»

HaumenoBanue| Copaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NpodecCHOHAIBLHO OPHEHTHPOBAHHOE) J1a00opaTOpPHbIE U Oo0bem |Dopmupyemble
pa3iesioB U TeM NpaKTHYeCKUe 3aHATHUS, IPUKJIAJTHON MOAYJ/Ib (IPU HAJIMYMH) YacoB | KOMIleTEHUHH
1 2 3 4

Pa3nes 1. dusuka U MeTOAbI HAYYHOI'O IO3HAHMSA 2
Tema 1.1 Coaep:kaHue y4eOHOro MaTepuasia 2 OK 03
Beenenue Teopemuueckoe 0byueHue 2 OK 05

@duznka - Hayka o mpupojae. Hayunsle MeTobpl MO3HAHUSL OKpYXKaromiero mupa. Poib skcnepuMeHTa U TEOpuu B

MpoLecce MO3HAaHUS MPUPOJIbl. DKCIEpUMEHT B (pusuke. MoaenupoBaHue (QU3NYECKUX SIBICHUM M IPOLECCOB.

Hayunbie runores3bl. @uznyeckue 3aKOHbl U TEOpUHU. ['paHMIIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHImn

cooTBeTcTBUS. Posib 1 MecTo (u3uku B HOpMHUPOBAHMM COBPEMEHHOW HAay4yHOM KapTUHBI MUpPA, B MPAKTUYECKOI

NeaTeIbHOCTH JIIOJIEN
Pasznen 2. MexaHuka 28 OK 01
Tema 2.1 Conep:kanne y4eGHOro MaTepHaJia 8 OK 02
Kunematuka  |Teopemuueckoe obyuenue 4 OK 04

Mexannyeckoe nBHKeHUE. OTHOCUTEIIBHOCTh MEXAHMYECKOTO JBWKEHMsA. (Cucrema otcuera. Tpaekropus. 4 OK 05

Ilepemerienue, ckopocTh (CpeiHsss CKOPOCTb, MCHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepHalbHONW TOYKH, UX OK 07

IIPOEKIIMA Ha OCH CUCTeMBbl KoopauHaT. CIIoKeHUE IEepeMEIleHUN M CIIOKEHHE CKopocTed. PaBHOMepHOe 1 TIK1.1

[PAaBHOYCKOPEHHOE MPsIMOJIMHEIHOE BHXKeHue. ['padyKky 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs], IIyTH U [IK1.2

MepeMeIleHUs] MaTepuaJbHOM TO4YkM OT BpeMeHH. CBoOoaHOE majJeHHe. YCKOpeHHe CBOOOJHOIO IaJICHMSL.

KpuBonuHeliHOE IBUKCHME. JIBH)KEHHME MaTepHallbHOM TOYKHM II0 OKPYKHOCTH C IIOCTOSIHHOM IO MOZYIIIO

CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEHHass ckopocTb. [lepuon m wacrora oOpamenus. LleHTpocTpemutensHoe

yckopeHue. TexHuuecknue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIMIOMETDP, ABUKEHUE CHAPSA0B, LIEIHbIE U

[pEMEHHBIE NIEpEIadn

IIpogeccnoHAIbLHO-OPHEHTHPOBAHHOE CO/ICP:KaAHNE Y4eOHOr0 MaTepuaJia 4

[ Ipaxmuueckue 3anamusi 4

ITpakTnyeckas paborta Ne 1 2

3Mepenne MrHOBEHHOW ckopocTh. MccienoBaHME COOTHOIIEHHS MEXAY IyTSMH, NPOWIEHHBIMHU TEJIOM 3a

[IOCJIEOBATEIbHBIE PABHBIE NIPOMEXKYTKH BPEMEHH IIPH PAaBHOYCKOPEHHOM JBIKEHUU C HAYaJIbHOM CKOPOCTHIO,

ABHOU HYIIIO.
ITpakTnyeckas paborta Ne 2 2

I/I3y‘{eHI/IC JABWIKCHHS IapUKa B BSI3KOM JKUJIKOCTH. HBy‘ICHI/IC JABMXKCHUS TCIIA, 6pOIJ_IeHHOFO TOPHU30HTAJILHO
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Tema 2.2 CoaepskaHue y4yeOHOIo MaTepuaJia 10
J{nHamuKa Teopemuueckoe obyueHue 4
[IpuHnun otHocurensHOCTH ['anunes. Ilepsoii 3akoH Hbrorona. MHepuumaneHbeie cucteMsl oTcdera. Macca Tena. 4
Cuna. [lpunuun cynepno3unuu cui. Bropoii 3akon HeroToHa a1 MaTepuaabHOM TOUKM B MHEPLUAIBLHOM cUCTEME
otcuera (MCO). Tperuit 3axkon HeroToOHA [171s1 MaTepHAIbHBIX TOUEK. 3aKOH BCEMUPHOTO TAroTeHHs. Cuia TSKECTH.
[lepBas kocmuueckas ckopocth. Cuna ympyroctu. 3akoH ['yka. Bec tema. Tpenue. Bunmbl Tpenust (moxos,
CKoJbKeHus, kaueHus). Cuna TpeHus. Cyxoe TpeHue. Cuia TpeHMs] CKOJIBKEHUS M CHJIa TPEHHUS IOKOS.
Koadpunuent tpenus. Cuna coOnmpoTHUBIIEHUS NMPH JIBWKEHUM Tejla B KUAKOCcTH uiM raze. [locrymarensHoe u
BpallaTeIbHOE JBM)KEHHE a0COIIOTHO TBEPAOTO Teina. MOMEHT CUIIbl OTHOCUTEIBHO OCH BpalleHus. [lneyo cuibl.
Ycnoust paHoBecus TBepaoro tena B MCO. Texuuueckue ycTpoiicTBa U MpakTHUECKOE IPUMEHEHHE: TOIIUITHUKH,
NIBUKEHHE NCKYCCTBEHHBIX CITYTHUKOB
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COJePKAHNE Y4eOHOr0 MaTepuraJjia 4
[ Ipakmuueckue 3anamus 4
[MpakTuueckas padora Ne 3 2
M3ydenue nBuxeHust Opycka Mo HaKJIOHHOW TJIOCKOCTH O] IEHCTBUEM HECKOJIBKUX CHJL.
[TpakTuueckas padora Ne 4 2
VccnenoBaHue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOHUKAIOIIUX B 1e()OPMHUPOBAHHON MPYKUHE U PE3UHOBOM 00pasiie
OT BEJTMYMHBI UX Aedopmanuu
VlabopamopHhvie 3anusmus 2
Ulaboparopnast pabota 1. MccnenoBanue ycioBuil paBHOBECHS TBEPIOroO Tejla, UMEIOIEro OCh BpaIleHUs
Tema 2.3 Conep:xaHue y4eOHOIro MaTepHuaJia 10
3aKOHBI Teopemuueckoe obyueHue 4
COXpaHCHHA B |MexaHuueckas paboTa W MOIIHOCTh. Kunernueckass sHeprusi. lloTeHuumanbHas sHeprus. 3aKOH COXpaHEHHS
MCXaHUKC MeXaHU4YecKkoil sHepruu. PaboTa cunbl TsKECTH W CWibl ynpyroctd. IIpuMeHeHune 3aKOHOB COXPaHEHHUS.

Vcnonp30BaHNWE 3aKOHOB MEXaHWKH Uil OOBSCHEHUs JBWKEHUS HEOECHBIX TeJ M A Pa3sBUTHS KOCMUYECKHUX|
YCCIIeIOBAaHU, TPaHUIBl IPUMEHUMOCTH KJIacCHYeCKO MexaHuKH. MIMImynibc MaTepuaibHOM TOUKH (Tena), CHCTEMBbI
MaTepUalIbHBIX TOYeK. VIMIynbCc CHiIbI M M3MEHEHHE MMITylbca Tesla. 3akoH coxpaHeHus umnyibca B HMCO.
PeaktuBHOE nBrkeHHe. PaboTta cuibl. MoutHocTh cuitbl. Knnetnueckas sHeprus MmaTepuainbHoit Touku. Teopema 06
M3MEHEHUH KuHeTn4eckoi sHepru. [lotenumansHas sHeprus. IloTeHunanbHas sHeprus ynpyro J1eopMHUpOBaHHOM
npyxuHbl. [loTeHIManbHas sHeprus Tesa BOIM3Ku noBepxHocTu 3emiu. [loTeHanbHble U HEMOTEHIMAIbHbBIE CHIIBI.
CBs3b paOOThl HEMOTEHUUAIBHBIX CHJI C U3MEHEHHEM MEXaHHMYECKOM SHEPIHU CUCTEMBbI Tesl. 3aKOH COXPAaHEHUS
MEXaHUYECKOM SHEPTUU. YTIPYrue U HEYNPyTHUe CTOJKHOBEHUS
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IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJEeP:KAHUE YUeOHOT0 MaTepuaJia

Hpakmuqecmte 3AaHAMUA

[TpakTuyeckas padora Ne 5

M3yueHue cBsi3W CKOpocTed Teld Ipu Heynpyrom yxape. MccinenoBanue cBsi3M pabOThl CHIIBI C HW3MEHEHHEM 2
MEXaHUYECKOW SHEPTUHU TEJIA.
TexHuueckre ycTpolcTBa M MPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIA IMUCTOJET, JBHKEHUE
MCKYCCTBEHHBIX CITYTHHKOB U PaKeT.
[MpakTuueckas padora Ne 6 2
Vcnosib30BaHME 3aKOHOB MEXAHUKH JUIsl OOBSCHEHMS JIBIKEHHS HEOECHBIX TeNl M Ui Pa3BUTHS KOCMHUYECKHX
MCCIIeIOBAaHUM, IPaHULIBI TPUMEHUMOCTH KJIacCUYeCKOW MeXaHUKu. MiMuTanus HeBeCcOMOCTH
VlabopamopHvie 3auamus 2
JlaGoparopras pabota 2. MccnemoBanue CBsi3u padOTHI CHIJIBI ¢ M3MEHEHHEM MEXaHWYECKOW JHEPrUu Tejla Ha
MpUMepe PacTSXKEHUS] PE3UHOBOTO JKI'yTa

Pasznen 3. Mogiekyasipaasi pu3suka ¥ TepMOAUHAMUKA 24

Tema 3.1 Conep:xaHue y4eOHOIro MaTepuaJa 10

OCHOBBI Teopemuueckoe obyueHue

MOJIEKYJISIDHO-  (OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETHYECKOM TEOPUH U UX ONBITHOE 000CHOBaHKE. BpoyHOBCKOE IBHKEHUE.

KUHCTHICCKOW  [Tupysus. Xapakrep ABMKEHHS M B3aMMOJEHCTBMS 4acTHIl BellecTBa. MOJENU CTPOEHHs Ia3oB, KHMAKOCTEH U 6

TCOpHH TBEpAbIX TeJ U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojejeil. Macca u pazmepsl Mosiekys. KonnyecTBo OK 01
BemiectBa. Ilocrosannas ABoraapo. TemnoBoe paBHOBecue. Temmeparypa u ee m3mepenue. lllkama temneparyp OK 02
Llenpcusa. Monenp uzneanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KMHETUYECKON TEOPUH UACATBHOIO Tasa. OK 03
AOGCoIOTHAs TeMIepaTypa Kak Mepa CpeIHeill KHHEeTHYEeCKOW PHepruH TEIIOBOTO JBMKeHUs dacTull raza. [llkana OK 04
remneparyp KenbsBuHa. ['a30Bbie 3akoHbl. YpaBHeHue MenpeneeBa-Knanelipona. 3akon [ansTona. M3omnponeccsl B OK 05
WJeabHOM rasze ¢ IMOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacraBieHne U30MPOIECCOB: U30TEPMA, OK 07
n30xopa, n3obapa. TexHuueckne ycTpoiicTBa U MPakTHUECKOE MPUMEHEHHE: TEPMOMETpP, OapoMeTp I1K1.1
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COACPKAHUE YUeOHOT0 MaTepuaJia 2 I[1IK1.2
! Ipaxmuueckue 3anusamusi 2
ITpakTuyeckas pabora Ne 7 H3mepeHune Macchl BO3/lyxa KJIacCHOM KoMHate. VccrienoBaHue 3aBUCUMOCTH MEXIY)|
rapaMeTpamMu COCTOSIHHSI pa3pe’KeHHOTO ra3a
VlabopamopHuvle 3auamus 2
JlaGopaTopHas pabora 3. M3yueHne 0JHOTO U3 H30IPOLIECCOB

Tema 3.2 CoaepskaHue y4eOHOIo MmaTepuaJia 8
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(OCHOBBI
TEPMOIMHAMUKU

Teopemuueckoe obyuenue

Buyrpennss sHeprus. Pabora u Temnonepenaya. KonuuectBo TemnoTel. YpaBHeHue TeruioBoro Oamanca. Ilepsoe
Hayajo TepMOAMHAMUKU. AnuabaTHbI npouecc. Bropoe Hawano tepmoaunamuku. TeroBsie nurarenu. KI1/]
rerioBoro  apurartens.  OxpaHa  npupoabl.  TepmonumHamuyeckass —cucremMa. BHYyTpeHHsss — sHeprus
TEPMOJIMHAMUYECKONH CUCTEMBI U CIIOCOObl ee u3MeHeHus. KomnuecTBo TemnoTsl U padoTa. BHyTpeHHsIs1 sHEprus
OJHOATOMHOT'O MACAJIBHOIO raza. Buabel Teruionepenauyu: TEIIONPOBOJHOCTb, KOHBEKLHUs, U3JIy4CHHUE. Y IeIbHas
TEII0eMKOCTh BellecTBa. KonnuecTBo TemoTsl npu Teronepenaye. [lonstue o0 aguadbatHom npouecce. [lepBbiit
3aKOH TepMOAMHAMUKH. [IpuMeHeHHe nepBOro 3akoHa TEPMOJMHAMUKMA K u3ompolieccaMm. ['paduueckas
MHTEeprpeTanus padoTel raza. Bropoil 3akon TepmoauHamuku. HeoOpaTumocTs mpolieccoB B mpupoje. TemnoBsie
MaiuHbl. [[puHIUIBL 1eHcTBUS TEIOBBIX MaliH. [Ipeobpa3zoBanus sHepruu B TEIJIOBLIX MalinHax. KoapduueHt
MOJIE3HOTO JeicTBUSA TermioBoi MamuHbl. [{uki KapHo u ero koahdunueHT nojie3Horo 1eicTBUs. JKOJOTHUYECKHE
MpoOIeMbl TEIUIOPHEPTeTUKU. TeXHUYEeCKHe YCTPOMCTBAa M MPAKTHUECKOE NMPUMEHEHHE: JBHUraTellb BHYTPEHHETO
cropatusi, ObITOBOM XOJIOIMIbHUK, KOHTUIIHOHED

VlabopamopHule 3auamus

JTaGoparopras padota 4. I3mepeHne yaeabHONU TEII0EMKOCTH

Tema 3.3
ArperaTHble
COCTOSTHUS
BEIIECTBA U
(hazoBbIC
[ePEXO0/IbI

Conep:xaHue y4eOHOTr0 MaTepuaJa

Teopemuueckoe obyueHue

[TapooOpa3zoBanue u koHjeHcanus. Vcnapenue u kurneHue. AOCOTIOTHAS U OTHOCHUTEIbHAs BIAXKHOCTH BO3JyXa.
Haceimennsiii map. YaenbHas TemioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypbl KHUIICHHS OT JaBJICHHMSL.
TBepnoe teno. Kpucramnuueckue u amopdubie Tena. AHM30TPOINHUS CBONCTB KPUCTAJUIOB. JKuaKue KpHUCTasUIbl.
CoBpemeHHble Marepuanbl. [lnaBieHune u Kpuctajumzanus. YJenbHas TeruioTa IuiaBieHusa. CyOnumanus.
YpaBHEHHE TEIIOBOTO OamaHca

IIpodeccnoHaNIbHO-OPUEHTHPOBAHHOE COJIePKAHNE Y1eOHOr0 MaTepuaJjia

Hpaxmuuecxue SAHANMUA

[TpakTueckas pabora Ne 8§ TexHuueckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJOpUMETP, TEXHOJIOTHH MOJIy4YEeHUSI COBPEMEHHBIX MAaTepUAJIOB, B TOM YHCIIe HAHOMAaTePHaJoB, U
HAHOTEXHOJIOTUU

VlabopamopHyvle 3ansamus

Ulabopatopnast pabota 5. Onpenenenue BIaKHOCTHA BO3yXa

Pa3nen 4. DiekTpoanHaAMHuKa

30

Tema 4.1
DNEKTPOCTAaTUKA

Conepxxanue yueOHOro MaTepuaJia

TeopemulteCKoe 06y1l€H1/l€

3J'ICKTpI/I3aI_II/I${ TCII. 3HCKTpH‘ICCKHﬁ 3apsna. I[Ba BHJa SJICKTPUYCCKUX 3apsaJ0B. HpOBOI[HI/IKI/I, JUIJICKTPUKU U

OK 01
OK 02
OK 03
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MOJYIMPOBOJAHUKU. 3aKOH COXpPAHEHHUs OJIIEKTpUUECKOro 3apsina. BzaumopeiictBue 3apsgoB. 3akoH Kynona.
ToueuHblil 2eKTpUYECKU 3apsan. OieKTpuueckoe mnoje. HampspkeHHOCTh anekTpudeckoro mnousid. IlpuHiun
CYNEpIO3UIMN  MIEKTPUYECKUX moJied. JIMHuM HanpsyKEeHHOCTH  AJeKTpudeckoro moJid. PabGora cun
piiekTpocTatuyeckoro  mnoJis.  Ilorenuwman. PasHocts mnoteHuuanoB. IIpoBojHMKM M JUAJIEKTPUKUA B
RIIEKTPOCTATUYECKOM IT0JIe. [unniekTpruueckas MpOHULIAEMOCTb. DIEKTpoeMKoCTb. KoHeHcaTop. DIeKTpOoeMKOCTh
MJI0CKOI0 KOHAEHCATOpa. DHEprus 3apsHKEHHOT0 KOHAEHcaTopa

HpO(l)eCCI/IOHaﬂbHO-OpHeHTI/IPOBaHHOC COICPKAaHUE yqeﬁﬂoro MaTepuajia

Hpakmuqecmte 3AHAMUA

[TpakTuueckas padora No9 N3mepenune 31eKTpoeMKOCTH KOHICHCATOpa. TeXHUYEeCKHEe YCTPONUCTBA M MPAKTHIECKOE]
MPUMEHEHHE: DJIEKTPOCKOI, AJIEKTPOMETP, JJNEKTPOCTaTHUYeCKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCAaTOP, KOMMPOBAJIBHBIN anmnapar, CTpPyHHBINA IPUHTED

Tema 4.2
TTocTosTHHBIHN
PIEKTPUYECKUI
TOK. TOKM B
Pa3IMYHBIX
cpenax

Conep:kaHue y4eGHOro MaTepuaJia

12

Teopemuueckoe obyueHue

DJIEKTPUYECKHUI TOK. Y CJIOBHUS CYIIECTBOBAHUS JIEKTPUUECKOTO ToKa. Mctounuku Toka. Cuna Toka. [TocTosHHBII
Tok. Hanpspkenue. 3akon Oma 171 ydacTKa [ENu. DJIEKTPUYECKOE CONMPOTUBIICHUE. YIETbHOE COMPOTUBIICHUE
BemecTBa. [locnenoBarenbHOe, MmapajuiebHOE, CMEIIaHHOE COEIMHEHUE MPOBOAHHUKOB. PaboTa 3yeKTpU4ecKoro
Toka. 3akoH Jkxoyna-JIeHma. MOIIHOCTh 3JIEKTPUYECKOTO TOKa. OJEKTPOJBIXKYIIAs CHJIA M BHYTPEHHEE
COTIPOTHUBIICHUE UCTOYHHKA TOKa. 3akoH OMa JIJ1s1 MOTHOM (3aMKHYTOH) ieKTpruieckoit ernu. KopoTkoe 3aMbIkaHue.
OJIEKTPOHHAsA MPOBOJUMOCTh TBEPIABIX METAUIOB. 3aBHCHUMOCTH COINPOTHUBIICHHS METANIOB OT TEMIEPATYPBI.
CBEpXMPOBOAUMOCTD. DJIEKTPUYECKHI TOK B BakyyMe. CBOWCTBa JJIEKTPOHHBIX NY4YKOB. [losynmpoBOgHUKH.
CoOcTBeHHass U MpPUMECHAash MPOBOJAMMOCTH IMOJYNPOBOAHUKOB. CBoicTBa p-n-mepexoxaa. I[loynpoBoaHUKOBEIE
MpuOOpPHl. DIEKTPUUECKUH TOK B pacTBOpax M pacijiaBax d3JIEKTPOJIUTOB. ODJIEKTPOJUTHYECKAs IUCCOLMAIUS.
DJICKTPOJIN3. DJIEKTPUUECKUH TOK B razax. CaMOCTOSTEIbHBIN U HECAMOCTOSTENbHBIN pa3psa. Monanus. [lnazma

IIpodeccHoHATbHO-OPHEHTHPOBAHHOE COIePKAHHE YUeOHOT0 MaTepHuasa

N

HpakmuquKue SAHAMUA

[TpakTiueckas pabora NelQ Texnuueckue ycTpoiicTBa U IPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJILTMETP,
[peocTat, HCTOYHUKH TOKa, JIEKTPOHArpeBaTeIbHbIe TPUOOPHI, IEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BAKYYMHBIN MO, TEPMUCTOPHI U OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AMOJ, TaJIbBAHUKA

VlabopamopHyvle 3aHAmus

JlaGopaTopHas pabora 6. M3yueHue cMeIIaHHOro COeIMHEHUs] PE3UCTOPOB.

N

JlaGopaTtopHas pabota 7. MI3mepeHHe 371eKTpOABIKYIIEH CHUIIbI HICTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS

Tema 4.3
MarautHoe

Conepxxanue yueOHOro MaTepuaJia

12

OK 04
OK 05
OK 07
[1K1.1
[1K1.2
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oJe.
DIIEKTPOMAarHuT
Hasd WHOYKOWA.

[TocTostHHBIE MAarHUTHI. B3auMoaelicTBiuE NOCTOSIHHBIX MAarHUTOB. MarHutHoe nose. BeKTop MarHUTHOM UHIAYKIUH.
[IpuHIMIT Cynepno3UIMU MAarHUTHBIX MoJIed. JInHMM MarHuTHOM MHAYKUMK. KapTuHa JIMHUI MarHUTHOW UHAYKIIUU
[10JIs1 IOCTOSIHHBIX MAarHUTOB. MarHuTHOE 1oJjie MPOBOAHMKA ¢ TOKOM. KapTrHa JIMHUI WHTyKITUY MarHUTHOTO TIOJIS
JUIMHHOTO TPSAMOTO MPOBOJAHMKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOAHHMKA, KaTyIIKH C TOKoM. OmbIT Opcrexa.
B3anmMoeiicTBre mpoBOIHUKOB ¢ TokoM. Cuita Amriepa, ee MOAyib U Harpaienue. Cuia Jlopenna, ee MOAy/Ib U
HarnpasiieHue. J[BIJKeHUE 3apsKEHHOM YacTUIbl B OJJHOPOIHOM MarHUTHOM moJie. Pabora cuibl Jlopenua. fIBnenue
PIEKTPOMArHUTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHAYKIIMH. DJIEKTPOIBKYIIAs CHUJIa UHIYKIIMU. 3aKOH
PIEKTPOMArHUTHOM WMHAYKIUU Dapanes. BuxpeBoe anekTpuueckoe moje. IJISKTPOABIIKYIIAs CHIa WHIYKIUU B
MPOBOJIHUKE, ABUKYIIEMCS MOCTYNATEIbHO B OJHOPOJAHOM MarHUTHOM moJie. [IpaBuno Jlenuma. MHIyKTUBHOCTD.
SABNEeHNE CAaMOMHIYKIIMU. DJIEKTPOABIDKYIIAS CUJIa CAMOMHIYKIIMU. JHEPTHSI MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DIIEKTPOMArHUTHOE T0JIe

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlepKAHNE Y4eOHOr0 MaTepuraJjia 2

! Ipaxmuueckue 3ansamus 2

[IpakTiueckas padorta Ne: 11 M3yueHue MarHUTHOTO MOJISI KATYIIKU C TOKOM.

TexHuueckne yYCTPOWCTBA ¥ NPAKTUYECKOE TMPUMEHEHHE: TIOCTOSSHHBIC MAarHUTBI, AJIEKTPOMArHUTHI,

QIIEKTPOJIBUTATENb, YCKOPUTEIH SJIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS €Yb

VlabopamopHvie 3auamus 4

JlaGopaTopHas padora 8. MccnenoBanue neiCTBHI MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM 2

JlaGopaTopHas pabota 9. M3ydeHue siBIeHUS 2IEKTPOMArHUTHON WHIYKITUH 2
Pa3znen 5. Kosie0anus 1 BOJHBI 26 OK 01
Tema 5.1 Conep:xaHue yueOHOIro MaTepHuaJia 8 OK 02
Mexannueckue (Teopemuueckoe obyuenue 4 OK 04
1 KonebartenbHast cuctema. CBoOoaHbIE MexaHUUYecKue kKojebanus. ['apmonuueckue kosiebanus. Ilepuon, yactora, OK 05
JICKTPOMArHUTH gmmuntyna U ¢asa xonebanuil. [Ipyxunneiii MasTHUK. MaTeMaTHueCKUd MasTHUK. YpaBHEHUE TapMOHHUYECKHX OK 07
bIC KOJICOAHUS  |komeGanmil. [IpeBpaliienre SHEPruu Mpu rapMoHudecknx koseOanusx. KoneOartenbHblii koHTyp. CBOOOIHBIE 1K1.1

HIIEKTPOMArHUTHBIE KOJIEOAHHS B HJICATBHOM KOJEOAaTeIbHOM KOHTYypE. AHAJOTHUS MEXAY MEXaHHUYEeCKUMU U [IK1.2

HIIEKTPOMArHUTHEIMU KosieOaHusiMu. @opmyna TomcoHa. 3aK0H cOXpaHEHHsI SHEPTUU B HI€aTbHOM KOJie0aTeIbHOM

koHType. [IpencraBienune o 3aTyxarolmux KojeOaHUsSX. BbIHYXJIeHHBbIE MeXxaHWYeckHne KojebaHus. PesonaHc.

BrIHY)KIeHHBIE 2JIEKTPOMarHUTHbIE Koniebanus. [lepemenHblii Tok. CHHYCOUIANBHBIN TepeMeHHbIN TOK. MOIIHOCTh

MEPEeMEHHOTO TOKa. AMIUIUTYAHOE W JACUCTBYIOIIEe 3HAu€HHWE CHIIBI TOKa W HampsbkeHus. TpaHcdopmatop.

[Ipou3BOJICTBO, TMepenaya W MOTPeOICHHE AIEKTPUYECKONW DHEPTHHU. DKOJOTHYECKHE PUCKH TPH MPOU3BOJICTBE

RIIEKTpUUecKoil s3Heprun. KynbTypa HCHoJIb30BaHUS JIEKTPOIHEPTHH B IOBCEIHEBHOM KU3HU

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJCP:KAHUE YUeOHOT0 MaTepuaJia 2

IIpaxmuueckue 3ansamust 2
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[Tpaktuyeckas padora Ne: 12 HMccnenoBaHue 3aBUCHMOCTH IEpHOJa MalbIX KOJIEOAHUH rpy3a Ha HUTU OT JUTMHBI
HUTHU U Macchl rpy3a. TeXHUUeCKue YCTPONCTBA U IMPAKTUUECKOE IPUMEHEHUE: IIEKTPUUECKUNA 3BOHOK, T€HEPATOp
[IEPEMEHHOT0 TOKA, JIMHUU JJIEKTponepead

VlabopamopHuvle 3aHAmus 2
UlaGoparopras padota 10. MccinenoBanue nepeMeHHOTO TOKA B IISTH U3 MOCIICIOBATEILHO COSTUMHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTopa
Tema 5.2 Conep:xaHue yueOHOro MaTepuaJa 6
Mexannueckue |Teopemuueckoe oOyuenue 4
128 MexaHnyeckue BOJHBI, yciaoBusl pacnpoctpaHeHus. Ilepnoa. CkopocTh pacnpocTpaHeHHMs] W JJMHA BOJIHBIL.
DIICKTPOMArHUTH [lonepeunble U NMpoJI0JibHBIE BOIHBI. MHTEepdepeHnns n audpakuus MexaHM4ecKux BoJIH. 3BYK. CKOpOCTh 3BYKa.
bI€ BOJIHBI I'pomkocTs 3Byka. Bpicora Tona. TemOp 3Byka. OJNEeKTpOMAarHUTHBIE BOJIHBI. YCIIOBUS — H3ITy4YEHHS
DIIEKTPOMAarHUTHBIX BOJH. B3amMHass opueHtanms BekTopoB E, B, v B anexkrpomarmuTtHON BosiHE. CBOMCTBY
AIIEKTPOMArHUTHBIX BOJIH: OTpaXE€HHE, IMpeloMIIeHHe, NoJspu3auus, Audpakuus, uHTepdepeHnus. CKOpocTh
HIIEKTPOMArHUTHBIX BOJIH. Illkana >neKTpoMarHUTHBIX BOJIH. [IprMeHeHue >JeKTpOMarHUTHBIX BOJIH B TEXHHUKE U
ObITy. [IpuUHIIUIIBI pagUoOCBs3M W TeNeBUIEHUA. Paauwonokanus. DIEKTPOMAarHUTHOE 3arpsi3HEHHE OKpPYKaromeh
Cpebl
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COJlepKaHNe Y4eOHOr0 MaTepuraJjia 2
! Ipaxmuueckue 3ansamus 2
[TpakTrueckas padota Ne: 13 TexHudeckue yCTpOHUCTBA U MPAKTHUECKOE IPUMEHEHHUE: MY3bIKAJIbHBIE HHCTPYMEHTHI,
yJIbTpa3ByKOBasi IMarHOCTUKA B TEXHUKE U MEAULIMHE, pajiap, PaIuoNpuéMHIK, TeIeBU30p, aHTeHHa, Teredon, CBY-
Meyb
Tema 5.3 ConeprxaHue y4eOHOIro MaTepHuaJia 12
OnTuka Teopemuueckoe obyueHue 6

I"'eomerpuueckas ontuka. [IpsmonnHeliHoe pacnpocTpaHeHHe CBeTa B 0HOpoHOU cpexe. JIyu cBeta. ToueuHslii
MCTOYHUK cBeTa. OTpaskeHHe cBeTa. 3aKOHbl OoTpakeHUs cBerTa. IlocTpoeHue M300pakeHUi B IIOCKOM 3epKalle.
IIpenomnenue cBera. 3aKOHbI MPeJOMIICHUS cBeTa. AOCOMIOTHBIN MoKa3aTesb npenomienus. [losHoe BHyTpeHHEee
oTpakeHue. [IpeaenbHbIl yrojl MOJIHOTO BHYTpeHHEro orpaxkeHus. Jucnepcust cBera. CioxHBIA cocTaB 6enoro
ceeta. [[Ber. Cobuparomnue 1 paccenBaroniye JuH3bl. ToHKasg JnH3a. DOKYCHOE PACcCTOSIHUE U ONTHYECKas CUIIa
ToHKOU JuH3bL. [locTpoeHune n300pakeHnit B COOMPAIOLINX U paccenBaroUINX JHH3aX. PopMysa TOHKOM JMH3BI.
YBenuueHue, naBaemMoe JMH30M. Ilpenensl NPUMEHMMOCTHM T€OMETPUYECKON ONTHKU. BosiHOBas omnTHKa.
Wutepdepenist cBeta. KorepeHTHble HWCTOUYHUKU. YCJIOBUS HAOMIOAEHUS MAaKCUMyMOB M MHHHUMYMOB B
MHTEep(EPEHIIMOHHON KapTHHE OT JABYX CHUH(}A3HBIX KOTEPEHTHBIX UCTOUHUKOB. udpaxius cBera. AnudpakunoHHas
pemeTka. YcioBue HaOMIONEHHMsS TIJIABHBIX MAaKCUMyMOB TIIpH MaJ€HUM MOHOXPOMATHUYECKOTO CBETa Ha
mdpaxionnyto pemerky. [lonsgpuzanus ceera
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IlpodeccuonaibHO-OPHEHTHPOBAHHOE COJeP:KAHUE YUeOHOT0 MaTepuaJia

N

! [paxmuueckue 3anamus 2

[Tpaktuyeckas padora Ne:14 HalGmonenue aucnepcuu cBera. TeXHUYEeCKne YCTPOICTBA U MPAKTHUECKOE

MPUMEHCHHE: OYKH, JTyTa, (oToanmapar, MPOCSKIIMOHHBIN aIrapaT, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAs OIITHKA,

M (PaKIMOHHAS PEIIETKA, TOJSTPOUL, TEIECKOIT

VlabopamopHule 3ausmusi 4

JlaGoparopnas padota 11. OnpeneneHue nokasaresns MpeJOMIICHUs CTEKIIA 2

JlaGoparopnas padota 12. MccienoBanre cBOKWCTB M300pakKeHUH B JIMH3aX 2
Pa3nes 6. OCHOBBI CIENHAJIBLHON TEOPUU OTHOCUTEILHOCTH 2 OK 01
Tema 6.1 Conepxanue yueOHOro MaTepuaJia 2 OK 02
OcHOBBI TEOpHU |Teopemuueckoe obyuenue 2 OK 04
OTHOCHTCIIBHOCT ['paHHIBl NPUMEHMMOCTH KJIACCUYECKOW MeXaHWKHW. [locTynaTel crnenualbHOW TEOPUH OTHOCUTEIBHOCTH: OK 05
s MHBAapUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B BaKyyMe, PHUHIIUI OTHOCUTEIBHOCTH DWHIITEHHAa. OTHOCUTEIBHOCTD OK 07

0JTHOBPEMEHHOCTH. 3aMe/JIeHHe BPEMEHU U COKpAIICHUE JJIMHBI. DHEPTHsl U UMIYJIbC PEIATUBUCTCKON YaCTHIIBL.

CBs13b MacCChI C SHEPTHEH M UMITYJIbCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHsl MOKOSI CBOOOJHON YACTHUIIBI
Pa3nen 7. KBantoBasi puszuka 16 OK 01
Tema 7.1 Conep:xkanne y4eGHOr0 MaTepHaJia 4 OK 02
DJIEMEHTEI Teopemuueckoe obyuenue 4 OK 04
KBAaHTOBOU dotonbl. ®opmyna [lnanka cBsi3u 3HEprun GOTOHA C €ro YacTOTOH. DHeprus U uMnyinbc GoroHa. OTKpeITHE U OK 05
OTNITUKH uccnenopanue Gotodpdekra. Omnbitel A.I. CroseroBa. 3akoHbl (orodddekra. YpaBHeHHE DUHINTEHHA IS OK 07

dhoTorddekra. "KpacHas rpanuna” ¢porosaddekra. Jlapnenune ceera. OnbiTol [1.H. JIeGenera. Xumuueckoe nericTBue]

cBeTa. TexHuueckue ycTpOHWCTBA U MPaKTUUYECKOE NMpUMEHEHHE: (OTodIeMEHT, GOTOAATUMK, COJIHEUHas OaTtapes, TIK1.1

CBETO/INOJ TK1.2
Tema 7.2 Conepxxanue yueOHOro MaTepuaJia 6
Crpoenue atoma |Teopemuueckoe obyuenue 4

Monens atoma Tomcona. Omnbitel Pesepdopra mo paccesnuto -uactuil. [Inanerapuas moaens atoma. [locTymarsr

bopa. M3nyuenue u morjouieHre (OTOHOB IMPH MEPEXOJE aroMa C OJHOTO YPOBHSI SHEPruu Ha Jpyroi. Bujel

crnekTpoB. CHekTp ypOBHEHl 5»HepruuM artoma Bojopoaa. BomnHoBble cBoiicTBa wactul. Bonuel ne bpoiins.

KoprnyckynspHo-BOTHOBOW Jyanu3M. CHOHTaHHOE W BBIHYXKJACHHOE u3nydeHue. Jludpakiuus 5IEKTPOHOB B

KpUCTaJlJaX. YCTPONCTBO M MpHUHIMI paboThl jJa3epa. TexHudeckne YCTpOWCTBAa U MPAKTHUUECKOE MPUMEHEHUE:

CHIEKTPaJIbHBIN aHaIHN3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBBIH KOMITBIOTED

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEP:KAHUE YUeOHOT0 MaTepuaJia

[ Ipakmuueckue 3auamusi 2
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[Tpaktuyeckas pabora Ne:15 HaGmroneHue TMHEHYATOrO CIEKTpa

Tema 7.3

ConepxxaHue y4eOHOIro MaTepuaJia

(o]

ATOMHOE SIpO

Teopemuueczcoe 06y'{€HZ/I€

JKCIIEPUMEHTBHI, IOKA3bIBAIOUINE CII0KHOCTD CTpoeHus sapa. OTKpbITHE panuoakTuBHOCTH. OnbiTel Pezepdopna mo
OTIPENIETICHNUIO COCTaBa pPAAMOAKTUBHOTO wu3myueHus. CpoiictBa anbda-, Oera-, ramma-usinydeHus. Brnumsxue
[PaIlMOAaKTUBHOCTH Ha JKMBbIe opranm3Mbl. OTKpBITHE POTOHA U HeliTpoHa. Hykmonnas monens snpa I'elizenOepra-
VBanenko. 3apsn sapa. MaccoBoe uncio siapa. M3ortonbl. Anbga-pacnaa. DIeKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnan. I'amMmma-n3imydeHue. 3aKOH paJUOaKTUBHOIO paclaja. JHEpPrus CBsI3U HYKIOHOB B sjpe. SlnepHble CUIIBL.
JlepexT maccwl aapa. SAnepusie peakiuu. [lenenue u cunres saep. SnepHuiil peaktop. TepmosinepHblil CUHTES.
[Ipo0neMbl U MEPCIEKTUBHI SAAEPHON dHEPreTUKU. DKOJIOTMUECKUE acleKThl SAEPHOM SHEPreTUKU. DiIeMEHTapHbIe
gacTullbl. OTKPBITHE MO3UTPOHA. MeToAbl HAOMIOACHHS U PETUCTPALMU AIEMEHTAapHbBIX YyacTull. OyHAaMeHTaIbHbIE
B3anMoieiicTBUs. EqMHCTBO (hr3nueckoi KapTUHBI MUpa

IIpo¢deccnoHa/ILHO-OPHEHTHPOBAHHOE COAEPKAHUE YUeOHOr0 MaTepuaJia

Hpakmultecmte 3AHAMUA

[TpakTrueckas padota Ne:16 MccnenoBanue TpekoB dacTuil (1o roToBbIM (poTorpadusim).
TexHUYeCcKre yCTPOICTBAa M MPAKTHYECKOE MPUMEHEHHUE; TIO3UMETP, Kamepa BuiibcoHa, simepHbIi peakTop, aTOMHAast
6om0Oa

Pa3gea 8. Duaeme

HTBbI ACTPOHOMMH H ACTPOPU3NKH

Tema 8.1

Conep:xaHue y4eOHOT0 MaTepuaJia:

[ep}

JJIEMEHTEI

Teopemuueckoe obyueHue

ACTPOHOMHHU
1 acTpoPU3UKU

Jrtanbl pa3BUTHUS acTpoHOMUU. [IpukiagHoe U MUPOBO33pEHYECKOE 3HAUEHHE acTpoHOMUU. Bun 3Be3gHoro Hebda.
Co3Be3nusl, SpKUe 3BE3/bl, IUIAHETHI, UX BUAUMOE ABukeHue. ConHeuHas cucrema. [lmaHeTsl 3eMHOI TpymIibl.
[InaneTsi-rurantel. Mansie Tena Conneunoit cuctemsl. CoinHue, potocdepa u armocdepa. CotHeuHass aKTUBHOCTb.
Wcrounuk sHeprun ConHIAa U 3Be3/. 3BE€3/1bl, UX OCHOBHBIEC XapaKTepUCTUKU. JlnarpaMmMa "CrieKTpaJlbHbIA KIIACC -
CBETHUMOCTSE'". 3Be3bl IVIABHOM ITOCIENOBATENLHOCTU. 3aBUCHMOCTH ''Macca - CBETHMOCTH' IS 3Be3J IIaBHOM
rocjenoBarebHOCTU. BHyTpeHHee crpoeHue 38e31. COBpeMEHHbIE NPECTABICHUS O POUCXOKICHUHN U 3BOJIOLIMHI
ConHua u 3Be31. JTanbl KU3HM 3Be3l. Mueunsid [1yre - Hama [Manaktuka. CrniupanbsHas cTpykrypa ['anakTuku,
pacnpeneneHue 38e3l, raza u nslau. [lonoxenne n nemxenne ConHua B ['anaktuxe. Tunsl ranaktuk. Ilnockas n
cepuueckas noacucteMsl ['anakruku. Paguoranaktuku u kBazapbl. UepHble JbIpHI B s/Ipax TajdakTUK. BeeneHHas.
Pacimnpenue Beenennoil. 3akon Xa66:a. Pa3zoeranue ranaktuk. Teopust Bonbinoro B3peiBa. PennkToBoe n3inyueHue.
MacmtabHast cTpykTypa Beenennoil. Meraranaktuka. Hepenienable mpo6iemMbl acCTpOHOMUHU

VlabopamopHule 3aHAmMuUA

Ha60paT0pHa;1 pa60Ta 13. Ha6J'IIOI[CHI/I}I HCBOOPYKCHHBIM I'NTa30M C UCIIOJIb30BAHUEM KOMITBIOTCPHBIX HpI/IJ'IO)KeHI/Iﬁ

OK 01
OK 02
OK 03
OK 05
OK 07
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TUISL OTIpEeNICHHs TOJIOKEHHsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro

MoJIymapusa U AIpKUcC 3BC3/1bI

KoncyabTanuu 2
[IpomexyTounas arrecranus (OK3aMeH) 8
Bcero: 144
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3. Yci0BuS peajM3anuy NPOrpaMMbl 0011e00pa3oBaTeIbHOM JUCHUIIIHHBI
3.1. MuHUMAaJIbHOE MaTepHAJILHO-TeXHHYeCKoe o0ecrevyeHne
[Iporpamma y4eOHOM TUCIMIUIMHBI peaan3yeTcs B KaOuHeTe (PU3MKU

1 Cneyuanuszuposannas medens u cucmemvl XpaHeHusl

— CTOJI MPETNOIABATEIS C ANIMKAMU JIJIST XPAaHCHHUS,

— Kpeci1o MpenoiaBaTeis;

— JIocKa y4eOHas;

— mKagbl Ui XpaHEHUs HarJIsSAHbIX TOCOOUI 1 yueOHO-METOAMUECKOTO KOMILIEKCa;
— CTOJI YYEHUUYECKUIA;

— CTYJl YUCHUYECKHIA;

— TI0CaJIOYHBIC MECTA TI0 KOJIMYECTBY OOYUaIOIUXCSI.

2 Texnuueckue cpedcmesa

— ceTeBo (UIBTP;

— annapaTHBIA KOMIUIEKC MOOWIIBHBIN (ITPOEKTOP, MYJIbTUMEAUNHBIHN 3KpaH);

— HOYTOYK TIPeTo/1aBaTe’is;

— o(pUCHBII MaKeT MPOrPaAMMHOTO 00ECTICUeHNS,

— JINLIEH3MOHHOE MTPOrpaMMHOE 00ecTIeYeHHE;

— 00pa3oBaTenbHbI KOHTEHT U CUCTEMA 3alllUThl OT BPEJOHOCHON MH(POpMAIUH;
— BBIXO/I B JIOKQJIbHYIO CETh;

— JIocTym K cetn MIHTepHeT;

— IPUHTEP.

3 Cneyuanuzuposannoe 06opyoosanue:

— BECHl TEXHWYECKHE C PAa3HOBECAMM; KOMIUICKT Ul JIAOOpaTOPHOTO MPAKTHKyMa IO
OTITHKE; KOMIUIEKT IS Ja00PAaTOPHOTO MPAKTHKyMa 110 MEXaHUKE; KOMIUIEKT ISt JJaOOpaTOpPHOTO
NpakTHKyMa I10 MOJICKYJISpHOW (u3nke M TepMOAWHAMHUKH; KOMIUIEKT Uil JIAOOPAaTOPHOTO
NpakTHKyMa II0 3JIEKTPUYECTBY (C TEHEpaTopoM); amIepMeTp JabopaTOpHBI; BOJIBTMETP
71a00paTOPHBII; KOJOPUMETP ¢ HAOOPOM KaJIOPHMETPUUECKHUX TEN; TEPMOMETp JTa00PaTOPHBIA;
KOMIUIEKT Ui M3YYCHHS OCHOB MEXaHWKH, ITHEBMAaTHKH; OapoMeTp-aHepou]; OJOK MHUTaHUS
perynmpyeMslif; BeO-kamepa Ha IOJBIKHOM INTaTHBE; TEHEPATOpP 3BYKOBOW; THUTPOMETP
(mcuxpomerp); rpy3 HAOOPHBIA; JUHAMOMETP JIEMOHCTPALMOHHBIA; KOMIUIEKT MOCYbI
JIEMOHCTPAIIMOHHOW C MPUHAUIC)KHOCTSIMH; MAaHOMETP JKUIKOCTHOHW JEMOHCTPAlMOHHBIN; METp
JEMOHCTPAIIMOHHBIA;  MHUKPOCKON  JIEMOHCTPAl[MOHHBIH; CTOJMK IOJBEMHBIH; INTAaTUB
JIEMOHCTPAIIMOHHBIA  (U3UYECKHUH;  AJNEKTPOIUIMTKA; HAOOp  JEMOHCTPAIlMOHHBIA MO
MEXaHUYECKUM SIBJICHUSIM; Ha0Op JAEMOHCTPALMOHHBIN M0 MEXaHWYECKUM KOJIeOaHHSIM; HAOOp
J€MOHCTPAIIMOHHBIN BOJHOBBIX SIBICHHH; IPUOOD ISl AEMOHCTPAIMU aTMOC(EPHOTO JTaBIICHNUS;
NpU3Ma, HAKJIOHSAIOUIASACS C OTBECOM; phIYar JEMOHCTPAI[MOHHBIN; COCYAbl COOOLIArONIHECS;
CTaKaH OTJIMBHON JEMOHCTPALMOHHBINA; HAOOP IEMOHCTPAIIMOHHBIH 110 Ta30BBIM 3aKOHAM; HabOP
KallWIISIPOB; TpyOKa JUlsl AEMOHCTpAallMi KOHBEKLUHU B )KHMJIKOCTH; BBICOKOBOJIBTHBIA MCTOUHHUK;
J03UMETpP; KOMIUJIEKT MPUOOPOB Ul M3Y4EHUs MPHUHLHUIIOB pajvolpueMa M paguornepenaym;
KOMIUIEKT MPOBOJIOB; MAarHUT AYrooOpa3Hblii; MarHUT MOJOCOBOM NE€MOHCTpAIMOHHBIN; HAbOP
JIEMOHCTPAIMOHHBIN MO MOJIYNIPOBOAHUKAM; HA0OP JEMOHCTPAIIMOHHBIN MO MOCTOSHHOMY TOKY;
Ha0Op AEMOHCTPAIMOHHBIN MO EKTPOJUHAMUKE; HAOOp AJIS IEMOHCTPALlMM MAarHUTHBIX MOJIeH;
Habop N JEMOHCTpAalMM 3JEKTPUYECKUX TIOJeH; TpaHchopmarop YdeOHbIH; manouka
CTEKJITHHAs, Majoyka 300HUTOBasH; MpuOop JIeHna; cTpesku MarHUTHBIE HA MITaTHUBAaX; CyJITaH
ANIEKTPOCTATUYECKUIA; IITATUBBI U30JIMPYIOIIKE; HA0Op JeMOHCTPAIMOHHBIH 110 FeOMEeTPUYECKOM
ONTHKE; HAa0Op JEMOHCTPAIMOHHBIA 10 BOJIHOBOM ONTHKE; CIIEKTPOCKON JIBYXTPYOHBIN;
ycTaHOBKa Juis u3ydeHus ¢porodddekra.
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4 Jlemoncmpayuonnsie yuebHO-HA2AAOHbLE NOCOOUSL:

— KOMIUIEKT y4eOHO-HarISAHBIX TTOCOOUH;

— KOMIUJIEKT Yy4eOHO-METOJNYECKOH MOKYMEHTAallMd, B TOM YHCJIE€ Ha 3JIEKTPOHHOM
Hocutene (yueOHMKH U ydeOHbIE MOCOOMS, KapTOUKH-3aJaHMs, 3aJaHUW JJIS Pa3HBIX BHJIOB
OILICHOYHBIX CPEJCTB, TEKYIIEH M MPOMEKYTOUYHOW aTTECTAINH, KOMILJIEKTHI TECTOBBIX 3a/IaHU,
METOUYECKUE PEKOMEHIAINHU U pa3pabOTKH).

3.2. UudopmanuonHoe odecneyeHue 00yueHus

Ilepeyenn peKoMeHyeMbIX yueOHBbIX H3TAHUH, HHuTepHeT-pecypcos,
JAOMOJIHUTEILHOI JIUTEepaATyPhI
OcHoBHAA:

1. HOmutpueBa B.®. ®usuka. TexHomornueckwii mnpopuiab: Y4eOHUK JUIsl CTY.
yupexaenuii cpea. mpod. obpazoBanus: B 2 4. Y.1/ B. ®@. JImutpumeBa. -2-¢ u3g. — M. :
OO6pazoBaTeabHO - U3AATENBCKUI IIEHTp «Akanemusi», 2024. — 320c.

2. HOmurpueBa B.®. ®usuka. Texnomorumdeckuit mnpoduiab: Y4eOHHK IS CTYIL.
yupexaeHuii cpea. mpod. oOpazoBanus: B 2 4. U.2/ B. ®. JImutpumeBa. -2-¢ u3g. — M. :
OO6pazoBaTeapHO - U3AATENBCKUM IIEHTP «AKagemusi», 2024. — 256c¢.

3. ImutpueBa B.®. ®usmka. Texnomormueckuii mpodunb: COOpHUK 3amad: ydeo.
[Tocobue mns cTyn. yupexaeHuid cpen. npod. oopasosanus:/ B. @. Imurpuena. -2-¢ u3g. — M. :
OO6pazoBaTeapHO - U3AATENBCKUM IIEHTP «Akamemusi», 2024. — 256c¢.

4. Imutpuena B.®. ®uzuka 1y1s mpodeccuii u criennaibHOCTENH TEXHUYECKOTO MPOhuIIs:
Y4eOHHMK I CTyA. yUpexaeHui cpen. mnpod. obpazoBanms — M. : UMzmarenbCkuii LEHTP
«Axagemusa», 2021. —448c.

5. AmutpueBa B.®. ®uszuka s npodeccuii U CrenuaaTbHOCTEH TEXHUIECKOTO TTPOQIIISL.
CoOopauk 3amad: ydeO. mocoOWe msi CTyA. YUYpekIeHUU cpen. npod. oOpazoBanus — M. :
N3naTensckuit neHTp «Akagemus», 2021. — 256¢.

6. MskumeB [.5. ®usuka. 10 x1: y4eOHHK : 6a30Bbii ypoBHB / .5 Mskumes, M.A
[Terposa, C.B CranenoB u ap.— 3-e uza., crepeotun.- M.: [Ipocsemnienue, 2021.-339c¢.

JlomoaHuTeENBHASL:

1. Kabapaun O.0., OpyioB B.A. DkcnepumeHTanbHble 3a1aHus 1o pusuke. 9—11 kimacchr:
y4aeOHOe rmocobue Il yJamuxcs o0meoopa3zoBaTenbHbIX yupekaeHuid. — M., 2001.

2. KacesnoB B.A. ®usuka. 10 wi.: Y4eOHUK g 00I11€00pa30BaTEIbHBIX YIEOHBIX
3aBeneHui. — M.: Jlpoda, 2003.- 416c¢.

3. KacesnoB B.A. ®usmka. 11 kin.: YyeOnuk a1 o0meoOpa3oBaTeNbHBIX Y4eOHBIX
3aBeneHuit. — M.: Jlpoda, 2002.- 416c.

4. MskumeB [.f., ®usuka. 10 ki: yueO. s o6meoOpa3oBaTeNbHBIX YUPEKICHUN :
6azoBbiii U npodui. ypoBHu / ISl Msakumes, b.b byxosues, H.H.Corckuii, mox pexa. B.U
HukomaeBa, H.A. TlapdentseBoii.- 19 — uzn.— M.: [Ipocsemenue, 2010.-366¢.

5. Mskumes I'.5., ®usuka. 11 1 ydel. 1 o01eo0pa3oBaTeNbHBIX YUPEXKJICHUN :
6a30BbIif U npodun. ypouu / I'.51 Mskumes, b.b byxosues, B.M. Yapyrun, noxa pea. B.U
Huxonaesa, H.A. TlapgpentseBoii.- 18 —e u3a.— M.: IIpocsemmenue, 2009.-399c¢.

6.ITunckuit A.A, I'paxoBckuii I'HO ®usuka: YueOHMK AN CTYIEHTOB YUpPEXKICHHIM
cpenHero mpodeccuonanbHoro oopazoBanusi-M.: DOPYM: UHOPA-M, 2003.-560c.

7.TapacoB O.M Jlaboparopnbie paboThl 10 (PU3HKE ¢ BOMPOCAMHU U 3aJaHUSAMU: y4del.
nocooue.-M.:@OPYM:UHDPA-M,2007.-96¢.

DJIEKTPOHHBIE pecypchl:

8. PoimkeBnu A.Il ®usmka. 3amaunuk. 10-11  «in.: mocobue mis obmeoOpa3oBart.
yupexaennii / A.I1 PeimkeBuu.- 22—e u3n., crepeotu.- M.: [Ipoda, 2018- 188c.
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9.BacunbeB, A.A. ®usnka: yaeOHHUK 1 CpeaHero npodeccuoHaabHOro oopasoBanus /

A.A. BacunbeB, B.E. ®enopos, JI.JI. XpamoB. — 2-¢ wu3a., wucOop. H jgon. — Mocksa:
WznatensctBo HOpaiit, 2025. — 221 c. — (IlpodeccuonanpHoe obpazosanue). — ISBN 978-5-
534-05702-7. — Texkct: snekTponHblid // OOpazoBarenpHas twiargopma FOpaiit [caift]. —

URL.: https://urait.ru/bcode/562829

10. KanamnxukoB, H.II. ®usuka: y4yeOHMK W  TPAKTUKYM JUIS  CPEIHETO
npoeccrnonansHoro odpazosanus / H.I1. Kanamnukos, C.E. MypaBseB. — 2-¢ u3j., nepepad. u
nom. — MockBa:  M3parenbctBo  FOpaiit, 2025.— 496c.—  (ITIpodeccronamproe
oOpazoBanue). — ISBN 978-5-534-16205-9. — Tekct: snexrponnsiii // OOpa3zoBaTenbHas
mwiargopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/565996

11. Pomuonos, B.H. ®usuka: yuebHOe mocoOue misi cpeaHero mpodeccHoHaTbHOTO

obpazoBanus / B.H. PoguonoB. — 2-¢ m3a., ucnp. u jorn. — Mocksa: WznarenberBo FOpaiir,
2025. — 236 ¢. — (IIpodeccuonanpHoe odpaszopanue). — ISBN 978-5-534-20786-6. — Tekcr:
AIIEKTPOHHBIN /l O6pazoBaTenbpHas maTdopma FOpaiit [caiT]. —

URL: https://urait.ru/bcode/558785

12. Msxumes I'.5., ®usnka: ba3ossiii ypoenb: 11 xi: yuebnuk / I'.SI Msakumes, M.A
[Terpona., O.C YronsuukoB u 1p.— M.: Ipoda, 2019.-476¢.

13. MapdenrreBa H.A CoopHuK 3a1a4 1o pusuke. 10-11 Kiraccel: mocoOue I ydamxcs
oOmeoOpazoBar. opraHuzanuii: 0a3oBblii ypoBeHb / H.A TlapdentheBa. - 8-¢ m3n-M.:
[Tpoceemenue, 2019.-206 c.
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4. KouTpoJib ¥ OlleHKA Pe3yJbTATOB OCBOEHHS 0011e00Pa30BaTeIbHON JUCHHILIMHbI
KoHTposib M OHEeHKa pe3ylbTaTOB OCBOCHHS 0O0IIe00pa30BaTeNbHON AUCIIUTLINHBI
PaCKpBIBAIOTCS Yepe3 NUCIUTUTHHAPHBIC PE3YIbTAThI, HAlIPaBJIeHHbIC HA (DOPMHUPOBAHKE OOIIHNX U

npodeccuoHaTbHBIX KOMIIETEHIUH 10 pa3zaesaM U TeMaM COAEp)KaHusl yueOHOTo MaTepHara.

Kox u HauMeHOBaHUE
¢dopmMupyeMbIX KOMIIETEH U

Pasznen/Tema

Tun oneHoYHbIX
MepOonpHUATHH

OK 01. Berbupatb criocoObl penieHus]
3agad npoheccHoHaTBEHON
NesATebHOCTH PUMECHUTEIHHO
K Pa3IMYHBIM KOHTEKCTaM

Pasnmen 2. Temn1 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temn1 4.1., 4.2., 4.3

Paszmen 5. Temsr 5.1.,5.2., 5.3.

Pazgen 6. Tema 6.1

Pazmen 7. Temsr 7.1, 7.2, 7.3
Paszmen 8 Tema 8.1

Ilo/c

OK 02. Hcnonp30BaTh COBPEMEHHBIE]
CpeICTBa MONCKA, aHAJIM3a

W MHTEpIpeTanuy HHOpMaIiu

M WHPOPMAINMOHHBIE  TEXHOJOTHH

Paszmen 2. Temsr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temsr 4.1., 4.2., 4.3

Pasnen 5. Temsr 5.1.,5.2., 5.3.

M peaqu30oBBIBAaTh  COOCTBEHHOE
npodeccuoHalbHOE W JTUYHOCTHOE
pa3BUTHE,  MPEANPUHUMATEIHCKYIO
NesITeNbHOCTh B MPO¢eCcCHOHATbHON
chepe, WCIIOJIb30BATh 3HAHUS]
M0 MmpaBoBOM W (PUHAHCOBOM
rPaMOTHOCTHU B Pa3IMYHBIX
PKU3HEHHBIX CUTYaIIHsIX

e BBIIIOJTHEHUS 3aga4d| Pasnen 6. Tema 6.1
podeccuoHaIbHOM 1eATEIbHOCTH Pazpnen 7. Temwr 7.1, 7.2, 7.3
Paznen 8.
ITo/c
OK 03. [TnanupoBats| Paznen 1. Tema 1.1

Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temrr 4.1.,4.2., 4.3
Pa3nen 8 Tema 8.1
ITo/c

OK 04. DddexkTuBHO
B3aMMOJICHCTBOBaTh M paboTaTh
B KOJJICKTHBE U KOMaH/Ie

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasznen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temrr 4.1., 4.2., 4.3

Pasznen 5. Temsr 5.1., 5.2, 5.3.

Pa3zgen 6 Tema 6.1
Pazgen 7. Temw1 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBiasiTe YCTHYIO
M THCbMEHHYI0  KOMMYHHKAIHIO
Ha rocy1apCTBEHHOM A3BIKE

Poccuiickoit denepauuu ¢ y4eToM
0coOEHHOCTEH COLIMAIIBHOTO
U KyJIbTYpPHOTO KOHTEKCTA

Paznen 1.

Paspgen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temn1 4.1.,4.2., 4.3

Pa3znen 5. Temsr 5.1., 5.2, 5.3.

Paznen 6. Tema 6.1

Pazpgen 7. Temsr 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1

ITo/c

OK 07. ConelicTBOBaTh COXpaHEHMI|

OKpYyKaromei Cpenbl,
pecypcocOepexeHuIo, MPUMEHSTH

3HAHUS 00 W3MEHEHUU KJIyMara,

Pazgen 2. Temsr 2.1., 2.2., 2.3.
Pasgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temn1 4.1., 4.2., 4.3

Pa3zgen 5. Temsr 5.1., 5.2, 5.3.

YCTHBIN OITPOC;
(GpOHTATBLHBINOTIPOC;
HaOJIFOIEHE

3a BBITIOJTHEHHEM
1a00paTOPHBIX padoT;
MpakTUYeCKue paboTh]
(peuienue
KayeCTBEHHbBIX

U PACcUETHBIX 33/1a4);
TECTUPOBAHUE;
pelieHne Keic-3anay;
BBINIOJTHEHHE 3aJlaHui
MIPOMEKYTOUYHOMN
aTTecTaluu
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[TPUHLIUIIBI 6epexmmuBoro| Paznen 7. Temsr 7.1, 7.2, 7.3
MPOU3BOJICTBA, sa¢pdexruBno| Paznen 8 Tema 8.1
NEUCTBOBATH B uype3Bbryaitibx| [lo/c

CUTYyallUAX

T1IK 1.1. BeImOaHATE BBOI U
00pabOTKy TEKCTOBBIX JaHHBIX

Pasmgen 4. Temnr 4.1., 4.2., 4.3

Pasgen 7. Temn1 7.1, 7.2, 7.3

Paznen 2. Temn1 2.1., 2.2., 2.3.
Pazmen 3. Temsr 3.1., 3.2., 3.3.

Pa3nmen 5. Temnr 5.1.,5.2.,5.3.

[1K 1.2. BemmosHsaTs npeodpa3oBaHue
JIaHHBIX, CBA3aHHBIX C UI3MCHCHUEM

CTPYKTYpPBI TOKYMEHTOB

Paznen 4. Temsr 4.1., 4.2., 4.3

Pasmen 7. Temnr 7.1, 7.2, 7.3

Paznen 2. Temn1 2.1., 2.2., 2.3.
Pazmen 3. Temsr 3.1., 3.2., 3.3.

Pazmen 5. Temsr 5.1.,5.2., 5.3.
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