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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITIPOT'PAMMBI
OBIIIEOBPA3OBATEJIBbHON JUCIHUATIIAHBI

1.1 MecTo qucHMILUIMHBI B CTPYKTYpe o0pa3oBartenbHoi nporpammbl CITIO

OobmeoOpa3zoBarenbHas auciuiuinHa «Dusuka» ABIsSETCS 00S3aTENBHOM YaCThIO
00m1eo0pa3oBaTeNbHOTO NUKIa 00pa3oBaTenbHON mporpammbl B cooTBeTcTBUU ¢ PI'OC mo
cneuuansHoctu CIIO

40.02.04 IOpucnpynennus
(xom) (HammeHoBaHME CICIMAILHOCTH / TIPO(ECCHH )
1.2. Henn u 3agaum oOmeo0pa3oBaTeibHON Yy4eOHOH mNporpaMMbl — Tpe0OBaHMA K

pe3yjJbTarTaM 0CBOCHUSA yqeﬁﬂoro nmpeaMera:

1.3.1. enu quCUMUTUTNHBI:
Coneprkanre mporpaMMbl 00111e00pa3oBaTeIbHON AUCIUTUTHHBI DU3HKa HAMTPaBICHO HA
JOCTHIKEHHE CIICTYIOIINX TIeIIeH:

® (dopmMupoBaHue y oOydaromuxcst YBEPEHHOCTHU B LEHHOCTHU
00pa30BaHu,3HAYNMOCTU(PUINYECKUX3HAHU I ITIICOBPEMEHHOTOKBATTM (UITUIPOBAHHOTOCTICINATH
CTaNpUOCYIIECTBICHUUETONPO(HECCHOHATLHOMIEATENBHOCTH;

® (QopmHpOBaHUE ECTECTBEHHO-HAYYHOH TPAMOTHOCTH;

® oBIaFcHUECTENU(DPUIECKONCUCTEMON (PU3NUECKUXTTOHATHH, TEPMHUHOJIOTUEUHCUMBOJIN

® OCBOCHHE OCHOBHBIX (PM3UYECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIaJICHUEC OCHOBHBIMH METOJIAMH HAayYHOTO TO3HAHUS MPUPOJIBI, UCTIONb3YEeMbIMHU B
¢u3uke (HAOMIOJCHUE, ONKMCAaHWUE, W3MEPECHUE, BBIIBIKCHHUE THIIOTE3, IPOBEICHUEC
IKCIIEPUMEHTA);

® OBJIAaACHUCYMCHUSIMHO 6pa6aTBIBaTB,I[aHHBICBKCHepI/IMeHTa,O 6’BHCH5[TBHOJ'IyLIeHHBI cpe3
YJIbTAaThbl, YCTAHABJIMBATB3dBUCUMO CTI/IMG)K,I[YQ)I/ISI/ILIGCKI/IMI/IB eJ'II/ILII/IHaMI/IBHa6J'II0I[aeMOMHBJ'I€HI/II/I,
JAC€I1aTbBbBIBOIbI;

® (hopMUpOBaHHE YMEHHUS pelIaTh (PU3nUecKre 3aJa4i Pa3HbIX YPOBHEH CIIOKHOCTH;

® pa3BUTHE T[O3HABATENIbHBIX HWHTEPECOB, HWHTEIUICKTYyalbHBIX U  TBOPUYECKUX
CHOCOOHOCTEH B mporecce npuoOpeTeHus 3HaHUU c HCIOJIb30BaHUEM
Pa3IMYHBIXUCTOYHUKOBUH(DOPMALIMNHCOBPEMEHHBIXMH(POPMAIITMOHHBIXTEXHOJIOT Uil ;yMeHUuH hop
MYJIHUPOBATHHOOOCHOBBIBATHCOOCTBEHHYIOMO3UIIUIONOO THOIICHUIOK(PU3NYECKOMMH(DOpMALIIH, IT
0JIy4aeMOWH3 Pa3HbIX UCTOUYHUKOB;

® BOCIUTAHUE YyBCTBA FOPJIOCTHU 33 POCCUHCKYIO (DU3HUECKYIO HAYKY.

OcobeHHOCTD ¢dbopmMHpoBaHus COBOKYMHOCTM  3aJa4  HM3y4CHHs bu3uKu
U1 CHUCTEMBI CpEIHETO npo¢ecCuoHaIbHOTO oOpa3oBaHus 3aKJIIOYAETCS
B HEOOXOJIUMOCTH peau3alMy Npo(ecCHOHaTbHOM HaNpaBICHHOCTH pellaeMbIX 3aj1ad, ydéra
ocobeHHOCTEeH cdepbl AeATeNbHOCTH OyaylIIMX CHEIHMAINCTOB, IMO3TOMY, MPAKTUYECKH, B
KaX/I0M pasjielie TIpUMEepHOi pabouell mporpaMMbl, B COAEp)KaHUM Y4eOHOTO MarepHaa,
NPUBEJICHB TEMBbl MPAKTHUYECKUX paboT, crocoOCTBylomue OoJiee HArisAHOMY YCBOEHHUIO
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yueOHOTO Marepuana. IIpenogaBatenb BIpaBe CaMOCTOSTECIBHO BBIOHpaTh (OPMY H3yUCHHUS
MaTepuaia: JCKIHs, ISMOHCTpAIMs 3KCIICPUMEHTa, MpakTHUecKas paboTa, MPaKTUKyM IO
pCILICHHUIO 3a7a4 U Mp., a TaKKe MO0 CBOEMY YCMOTPCHHIO MPOBOAUTH JACMOHCTPAIMOHHBIC W
naboparopaple  paboTel ¢ y4€ToM  HMEIomerocs  oOopyaoBaHUS — (OMpPENeNsTh
MIPOIOJDKUTEIBLHOCTh J1a00PATOPHOTO WIIM MPAKTHUECKOTO 3aHATHS, JOTOJHATH €r0 JAPYTHMHU
BUJaMH paloOT: U3ydCHHE TEOPETUUYECKOTO MaTepualia, pelieHue 3a1ad, padoTa ¢ TEXHUIECKUM
TEKCTOM, TECTUPOBAHUE U TIP).

[IpemogaBaTeslb MOKET CaMOCTOSITEIBHO OTPENENATh MOCIIEA0BATEIFHOCTh U3YUEHHS U
00BbEM 4acoB, OTBOIUMBIN HAa U3Y4EHHE OT/IEIbHBIX TEM, BBIOMPAET TEMATUKY MPO(eCcCHOHAIBHO
OPUEHTUPOBAHHOTO COJIEP)KaHMs IUCHUIUIMHBI B 3aBUCHUMOCTH OT cHenuduku Oymymiei
npo¢eCcCUOHANTBHOU EATETLHOCTH 00yYaOIIUXCS.

1.3.2. Iliianupyemble pe3yJabTaThl OCBOEHUS 0011e00pa3oBaTeIbLHON JMCUUILIUHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mue xomnerenuuu (nainee — OK) u npodeccuonanpupie komnereHuuu (aanee — I1K)
®I'OC CIIO B COOTHECEHMHM C JIMYHOCTHBIMHU, METANpPEIMETHBIMA U TNPEIMETHBIMU
pe3yapTaTaMu oOyueHus 6a30Boro YpOBHS (manee - I1P6)
®I'OC COO npexacrapieHsl B Ta0IULE:
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IInanupyemMble pe3yJbTaThbl 0CBOCHHS 001e00pa3oBaTeIbHON AUCcHMILINHBI B cooTBeTcTBHH ¢ @I'OC CIIO 1 Ha ocHoBe PI'OC COO

Kox m HamMeHOBaHHe
(popmupyembIx
KOMIIEeTeH U i

H.]'[aHI/IpyeMbIe pe3yJbTarTbl OCBOCHUA NUCIHUIIJIUHDBI

Oo0mmue

I[I/ICIII/IHJII/IHapHBIe

OK 01. Berbupats crioco0sl
pereHus 3a1a4
npodeccCuoHaIbHOM
JEATEINbHOCTH
MPUMEHUTEITEHO

K Pa3JIMYHBIM KOHTEKCTaM

JIngHOCTHBIE pE3yabTaThl JOJDKHBI OTpaXkaTb B YACTH
TPYAOBOTO BOCIIUTAHHUS:
- TOTOBHOCTb K TPYAY, OCO3HAaHHE LIECHHOCTH MAacTepCTBa,

TPYyI0JII001E;

- TOTOBHOCTh K AKTUBHOMU JIEeSITCILHOCTH
TEXHOJIOTHISCKOM

i COLMAILHOM HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATh,  IJIAHUPOBAaTh M CAMOCTOSITEIHHO

BBITIOJTHATE TAKYIO JESATCIIEHOCTE;
- WHTEpeC K pa3muyHeiM chepam mnpodecCuoOHATHHOU
JCATEIHLHOCTH,

- TOTOBHOCTh M  CHOCOOHOCTP K  0Opa3oBaHUIO
¥ caMOOOPa30BaHUIO HA IPOTSHKCHUH BCEH YKU3HU;
MerTanpeMeTHbIE Pe3yIbTaThl JODKHBI OTPAXKATh:
OgBnajieHue YHUBEPCATbHBIMU YIeOHBIMH
MTO3HABATEIbHBIMU JICHCTBUSMMU:

a) 0a30BbIC JIOTHYCCKUE JICHCTBUS:

CaMOCTOSITEIBHO  ()OPMYJIUPOBATh W aKTyaJIM3WPOBATH
pooieMy, paccMaTrpuBaTh ee BCECTOPOHHE;
YCTaHABJIUBATh CYIICCTBEHHBIM MPU3HAK WM OCHOBAHHUS
JUIsl  CpaBHEHHs, KiIacCHpUKAIMH U 00OOIICHUS;
OTIPEICIIATh IEH ACITCIbHOCTH, 3aJaBaTh IMapaMeTpPhl H
KPUTEPUHU

UX  JIOCTHOKCHHS,
IIPOTUBOPEYHS

B PacCMaTpPUBAEMBIX SIBICHUSX

0) 6a30BBIC HCCIIEOBATEIBCKUE ICHCTBHUS:

- BJIAJIeTh HAaBBIKAMU Yy4eOHO-UCCIIEJIOBATENLCKON W

BBIABIIAATH 3aKOHOMCPHOCTHU n

I[IP6 1.CdhopmMupoBaHHOCTh TMPEACTABICHUNH O POJIHU
U MecTe (M3MKH M aCTPOHOMHHU B COBPEMEHHOM HAy4HOMU
KapTUHE MHUpa, O cucTeMooOpasyromieii ponu (GU3NKU
B Pa3BUTUM  €CTECTBEHHBIX HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTHH, O BKJIAA€ POCCUUCKUX H

3apyOeXHBIX YYEHbIX-(DU3MKOB B pa3BUTHE HaYKH;
NOHMMaHHe (U3NYECKOM  CYyIIHOCTH  HaOII0AaeMbIX
ABJIGHUH  MHUKpOMHpaA, MakKpoMHpa U  MeErammpa;
MOHUMaHHe posu aCTPOHOMUU
B IPAKTUYECKON JEATENBHOCTH YEJIOBEKA M JaJbHEWUIIEM
HAayYHO-TEXHUYECKOM  Pa3BUTHH, ponu  Qu3MKH
B (QopmupoBaHMM Kpyrozopa U (PyHKIIMOHAJIHHOM

IPaMOTHOCTH YeJIOBEKAa JUIS PEIICHHUS TMPAKTHYECKUX
3ajay;

I[IP6  2.ChopMHUPOBAaHHOCTL  YMEHHUM
buszndeckue  sABIEHUS  (TIPOIECCHI) U
UX Ha OCHOBE W3YYCHHBIX 3aKOHOB, DPaBHOMEPHOE
U PaBHOYCKOPEHHOE  TPSMOJMHEWHOE  JIBUKCHUE,
CBOOOJIHOE TMaJeHHE TeJ, JBIKEHHE II0 OKPYXHOCTH,
UHEepIUs,  B3aUMOJICHCTBME  Tel,  KoJjebareiabHOe
JBW)KCHUE, PE30HAHC, BOJHOBOC ABIDKeHHE;, Muddys3us,
OpOYHOBCKOE  JIBIDKCHHE, CTPOCHHUE IKHJAKOCTeH U
TBEPIBIX TEJNl, U3MECHEHHE O0beMa TeJl TPU HArpeBaHHUU
(OXJaxJeHWn), TEIUIOBOC pPAaBHOBECHE, HCIAPCHUE,
KOHJICHCAIIMS, IUIABJICHUE, KPUCTAUIU3aIlMs, KUIICHHUE,
BIQXHOCTh BO3/AyXa, CBS3b CpEOHEH KHHETUYECKOU
SHEPTUH TEIJIOBOTO JBHMKEHHS MOJIEKYNI C aOCONIOTHOM
TEMIIEPAaTypOl, TOBBIIICHUE JABJICHHS Tra3a IMpPU ero

pacro3HaBaTh
0OBACHATH




MPOEKTHOM HAaBBIKAMU
npo0em;

- BBISBJIIATD

JEATENbHOCTH, paspenienus
MPUYUHHO-CJICACTBCHHBIC CBs3H u
AKTYaJIM3UPOBATh 3aaavy, Bbl/IBUTATb THUIOTE3Yy €€
pelICHHA, HAXOAWTb AapPrymcHTbl I OOKa3aTCIbCTBa
CBOMX YTBEpXKICHHUM, 33aBaTh MAapaMeTpbl U KPUTEPUH
peleHus;

- AHAJIM3UPOBATH IIOJYYCHHBIC B XOJC PCHICHUA 3aJadu
PE3YyIbTAaThl, KPUTUYCCKU OLCHUBATH UX AOCTOBCPHOCTD,
MMPOTHO3UPOBATHL UBMCHCHHUEC B HOBBLIX YCIIOBUSAX,

- YMCTb INCPCHOCHUTHL 3HAHMA B TII03HABATCIBHYIO H
MMPAKTUYCCKYIO YaCTH KUSHCACATCIbHOCTU,

- YMCTb HUHTCIPpHUPOBATH 3HAHHA H3 PA3HBIX IMPEAMCTHBIX
oOiacrei;

- BBIJIBUT'aTb HOBBIC HJCH, IpcajiaraTb OPUTIHMHAJIILHBIC
MOAXO0dbl U PCIICHUSA

- IIPOABJIATH CHOCOOHOCTH WX HCIIOJB30BaHUS B
MO3HABATEILHON U COIMATIbHON MPAKTUKE

HarpeBaHUU
B 3aKpbITOM COCyZIE€, CBSI3b MEXAY NapaMeTpaMu
COCTOSIHUSI Ta3a B H30Ipoleccax; 3JIEKTpU3alus Tell,
B38,HMOI[€IZCTBPIG 3apsAa0B, Harp€BaHuC IIPOBOAHHKA C
TOKOM, B33HMOILGI7[CTBI/IG MarHuToOB, JSJICKTPOMAarHHUTHasA
HWHAYKIHA, I[Gf/iCTBI/IG MAardviTHOIO 10Jid Ha MPOBOAHHUK C
TOKOM

U JBIDKYIIMHICS 3apsii, 3JEKTPOMAarHUTHbIE KOJICOaHUsI
U BOJHBI, MNPSMOJMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpaXk€HHe, NMpeloMIIeHHE, UHTepPepeHIus, TUPPaAKIUS
u HOJIApU3ALHS CBeTa, ycrepcust CBETa;
doTosnekTpuueckuii  dPPexT, CBETOBOE JaBIICHHE,
BO3HHUKHOBEHHE JMHEWYaTOro CIEKTpa aToMa BOAOPO/Ja,
€CTCCTBCHHAA U HCKYCCTBCHHAA PAAUOAKTUBHOCTD,

[IP6 3.BrmageHme OCHOBOTOJATAIONIUMHU (PU3NIECKUMU
IIOHATUAMHN u BEIMYMHaAMU, XapaKTCpU3yroImnMnu
dbu3ndecKkue MpoIecchl (CBA3aHHBIMH C MEXaHUYECKUM

JABHXKXECHUEM, B3aHMOHeﬁCTBHeM TCJI, MEXaHUYCCKUMU
KoJIeOaHHSIMU U BOJIHAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHHUEM BCIIECTBA, TCITIJIOBBIMU mponcccamMu,

OJICKTPUYCCKMM W MArHuTHBIM IIOJIAMH, SJICKTPHYCCKUM
TOKOM, B3JICKTPOMAarHUTHBIMHU KOJICOAQHUSIMH H BOJIHaAMU,
OINITUYCCKUMH  SABJICHUSAMHU, KBAHTOBBIMHU SBJICHUSIMMU,
CTPOCHHUEM aTOMa U aTOMHOTIO sA[pa, paI[I/IoaKTI/IBHOCTBI-O);

BJIaJJCHUC OCHOBOIIOJIararommuMmn ACTPOHOMHYCCKUMHA
INOHATHUAMU, IIO3BOJIAIOIMMHA XapaKTE€pHu30BaThb
MpouccCChbl, IHIPOUCXOAAINMUEC Ha 3BE3AaX, B 3BC3JIHBIX
CHUCTCMaAX,

B MEXTaJaKTHYECKOW Cpele; MBMKCHHE HEOSCHBIX TEll,
3BOJIIOLIMIO 3Be3]1 M BeceneHHoii;

[1P6 4 Bmaneuue 3aKOHOMEPHOCTSAMHU, 3aKOHaAMH
U TeopusMH (3aKOH BceMmupHoro tsarotenus, I, II u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHUs] MEXaHUYECKON
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SHEPruM, 3aKOH COXPAHEHUS HMIIYJIbCA, TMPUHLIHUI
CYIEpIIO3UIUU CHIL, MIPUHLUIT PaBHOIIPABHOCTH
WHEpPUUAIbHBIX  CHUCTEM  OTCU€Ta;  MOJIEKYJSPHO-
KMHETHYECKYI0 TEOPHUIO CTPOCHHMsSI BEIIECTBA, Ta30BBIC
3aKOHBI, TEpPBBIA 3aKOH TEPMOJMHAMHKH;  3aKOH
COXpaHEHHUs DJEKTPUUYECKOTo 3apsiaa, 3akoH KynoHna,
3akoH Oma 11 ydacTka 1enu, 3akoH Oma Jyisi moJIHOM
ANEKTPUYECKON uenu, 3akoH JDxoyns - JleHma, 3akoH
ANIEKTPOMArHUTHOW  WHAYKIIMH, 3aKOH  COXpaHEHUS
DHEPTUM, 3aKOH TMPSAMOJIMHEHHOTO PaclpoOCTPaHEHUS
CBETa, 3aKOH OTPaXEHHsS CBETa, 3aKOH TMPEIOMIICHHS
CBETA; 3aKOH COXpaHEHHUs JHEPrUH, 3aKOH COXpPaHEHUS
UMITYJIbCA, 3aKOH COXPaHEHMs DJICKTPHUYECKOTO 3apsia,
3aKOH COXPAaHEHMsI MAacCOBOTO YHCIA, TOCTYnaTrsel bopa,
3aKOH PaIOaKTUBHOTO pacmaja); YBEpPEHHOE
WCIIOJIb30BaHWE 3aKOHOB W 3aKOHOMEPHOCTEH TIpH
aHanm3e (PU3NUECKUX SBJICHUN U TIPOIIECCOB;

[IP6 6. BrnageHume OCHOBHBIMH METOJAMU HAy4YHOTO
MO3HAHMS, WCMOJB3YeMbIMH B  (HU3HMKE: MPOBOJMTH
MpsIMbIE YU KOCBEHHBIE M3MEPCHUs (DU3MYECKUX BEITUYHH,
BBIOMPAsi ONTHUMAIBHBIA CIIOCOO M3MEPEHUS M MCIOJIb3YS
M3BECTHBIE METOJbI OIEHKH MOTPEIIHOCTEH W3MEpPEHUH,
MIPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (U3MUECKHUX
BEJIMYUH

C WCIMOJIb30BaHUEM TMPSMBIX H3MEPECHHUH, OOBSICHATH
MOJYYCHHBIC  pe3yNbTaThl, HCIOJB3YS  (pU3nUecKue
TEOPUH, 3aKOHBI MW TIOHATHUS, M JeNaTh BBIBOJIBI,
cobmroaath nmpaBuia 0€30MacHOrO TPyAa MPU IPOBEACHUH
HUCCIIEeN0BaAHNNI

B paMKax y4eOHOro OKclepuMeHTa ©  y4eOHOo-
HCCIIEN0BATEIbLCKON MESITEIPHOCTH C HCIOJb30BaHHEM
U(POBBIX U3MEPUTETHHBIX YCTPOUCTB U J1a00PaTOPHOTO
obopynoBaHus;  CHOPMUPOBAHHOCTh  MPEICTaBICHHIA
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0 MeToJax IMONyYeHHS HAyYHbIX AaCTPOHOMUYECKUX
3HAHUM;

ITP6 7. CchopMUpOBaHHOCTh YMEHHUS PEIIaTh PAaCUETHHIC
3aJaud ¢ SBHO 3aJaHHOW (DU3UYECKOH MOJIEINBIO,
UCTIOJIB3YS (PU3UYECKUE 3aKOHBI M MPUHLUIIBI; HA OCHOBE
aHaJM3a yCJIOBHUS 3a/1aui BRIOUPATh (GU3NIECKYIO MOJIEIb,

BBIICNATh  (U3MUECKHE  BEIMYMHBI W (HopMyIsl,
HEOOXOINMBIE

I €€ peHIeHI/ISI, HpOBOI[I/ITI) pvaeTBI U ONLICHUBATH
PETBHOCTh  TOJIYYCHHOTO  3HAUCHUS  (PU3UIECKOU

BEJIMYMHBI; pellaThb KaueCTBEHHBIE 3a/lauM, BBICTPauBast
JIOTUYECKH HENPOTUBOPEUMBYIO LEMOUYKY PpacCykKJIeHUMN
C OMmOpoll Ha WU3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (u3NYECKUE SIBJICHUS

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA
MTOUCKA, aHATTN3a

Y UHTEpIIpeTaluu
nHpopMmaruu

1 nH(POpPMAITMOHHBIC
TEXHOJIOTUHU

JUIS BBITIOJIHEHUS 3a7a4
npodeccruoHaIbHON
NeSITeNIbHOCTH

JIMIHOCTHBIE pe3yNbTaThl JOJDKHBI OTpaKaTh B YacTH
IIEHHOCTH HAyYHOTO ITO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH ¥ OOIIECTBEHHOW TPAKTHUKH, OCHOBAHHOTO Ha
JIMAJIore KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B MOJIUKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHWE S3BIKOBOM M  YHTATEIHCKOU
KYJbTYPBI KaK CPEACTBA B3aMMOJICHCTBUS MEXTYy JIIOJJbMH
¥ TIO3HAHHS MUDPA;

MertamnpeaMeTHbIe Pe3ynbTaThl JODKHBI OTPAKATh:
OBnanenue YHUBEPCAIbHBIMU Y4EOHBIMU
TI03HABATEIIbHBIMH JCHCTBUSMH:

B) paboTa ¢ nHpopMaIuei:

- BJIQJICTh HABBIKAMHU TOJIydeHHUS HHpOpManuu U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYILIECTBIISITh MOUCK, aHaIMW3, CHCTEMAaTH3alui0 W
UHTEPIpEeTANi0 MHPOPMAIINK Pa3INYHbIX BUJOB U (HopM

[IP6 5.YMeHue yuuThIBaThb TpPaHUIBl [PUMEHEHUS
M3YYEHHBIX (U3NYECKUX MOJIENIel: MaTepuaibHas TOYKa,
MHEpLHaIbHAs CUCTEMa OTCUYETa, UJICANIbHBIN Ta3; MOAETU
CTPOEHUS Ta30B, XKUIKOCTEH U TBEPABIX TeJ, TOUCUHBIH
JNEKTpUYECKUIl  3apsAn, sAlIepHas  MOJENb  aToMa,
HYKJIIOHHAs MOJEJIb aTOMHOTO sapa TpHU pPEUIeHUH
bu3nIecKuX 3a1a4;

I[IP6 9. CdopMupoBaHHOCTH COOCTBEHHOW MO3UIIHH
0  OTHONIEHHIO K  ¢usnyeckoil  uHopmanuuy,
MOJIy4aeMOM M3  pa3HbIX  UCTOYHHKOB,  yYMEHHIA
UCIO0JIb30BaTh IUGPOBbIE TEXHOJOTUU Uil TOMCKAa,
CTPYKTYpUPOBAHHMSI, HMHTEPHpPETAUN U MPE/ICTaBICHUS
yueOHOM M HAy4YHO-MOMYNISIPHON MH(GOpMaLUuU; pa3BUTHE
YMEHHH KPUTHYECKOTO aHanmza MOJTy4aeMOoi
uHpopmaruu

AHITIOO
«KoTenpHUKOBCKHiA
KOJIIEIDK OU3HEca»
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MPE/ICTABIICHHS;
- UCIIOJIb30BAaTh cpencraa UH(POPMAIIMOHHBIX
)51 KOMMYHUKalIUOHHBIX TEXHOJIOT Ui B PCHICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX
3a1a4 ¢ COONIOICHHEM TPEOOBAHUI IPTOHOMUKH, TEXHUKH
0€301acHOCTH, THI'HEHBI, PECYpCOCOCPEKECHNUS, IPABOBBIX
U O3TUYECKUX  HOpPM, HOpPM  HMH(OpPMaLMOHHOU
0€30MacCHOCTH

OK 03. [TnanupoBatb

Y peaNn30BbIBAThH
coOCTBEHHOE
npodeccuoHalbHOE

Y JINYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATEITHCKYIO
JeSTeITbHOCTD

B npodeccroHalbHOM chepe,
WCTIOJIb30BATh 3HAHUS 110
MpaBOBOM

1 (pUHAHCOBOM rPaMOTHOCTH
B PA3JINYHBIX )KU3HEHHBIX
CUTYaLUAX

JIugHOCTHBIE PpE3YyJbTAThl JIOJDKHBI OTpa)kaTh B YaCTH
JTyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

- CIOCOOHOCTh OIIEHWBATH CHUTYAaIlMI0 M TPUHUMATH
OCO3HAHHBIE pEIIEeHUs, OPUEHTUPYICh Ha MOpaJIbHO-
HPaBCTBEHHBIC HOPMBI
M IIEHHOCTH,

-OCO3HaHWE JUYHOTO BKJIAJ B MOCTPOCHHE YCTOWIMBOTO
Oynymuiero;

MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKATh:
Osmagenne YHUBEPCAIbHBIMU pEeryasaTUBHBIMU
NEUCTBUSIMHU:

a)caMOOpraHu3aIus:

- CaMOCTOSITEJIbHO  OCYIIECTBJATH  I[O3HABATEIBHYIO
NESITETbHOCTh,  BBISIBJISITH ~ MPOOJIEMBI,  CTaBUTh W
(hopmyaupoBaTh COOCTBEHHBIC 3a]]a4 B 00pa30BaTEIIbHON
JIeITEIILHOCTH

Y )KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEIFHO COCTABJIAThH IUIAH PEIICHUS ITPOOIEMBI
C Y4eTOM HUMEIOIUXCA  PEecypcoB, COOCTBEHHBIX
BO3MO>KHOCTEU W MPEANOYTCHUM;

0)CaMOKOHTPOJIb:

UCIOJIb30BATh MPUEMbI Pe(IIEKCUU TSI OLIEHKH CUTYAllUH,
BBIOOpA BEPHOTO PEIIICHHUS;

- YMETh OLICHMBaTh PUCKU U CBOEBPEMEHHO MPUHUMATH
pELIEHUS IO UX CHUKEHUIO

I[IP6 9. CdopMupoBaHHOCTH COOCTBEHHOW MO3UIIUH
MO0  OTHONIEHHIO K  (¢u3nyecko  uHpopMmanuu,
MOJIyyaeMOM M3  pa3HbIX  HCTOYHUKOB,  YMEHHH
UCIO0JIb30BaTh IU(POBbIE TEXHOJOTUU U1 IOMCKAa,
CTPYKTYpUPOBAaHMSI, HMHTEPHPETAUN U MpeICTaBICHUS
yueOHOM M Hay4YHO-MOMYJISIpHON MH(pOpMaLuu; pa3BUTHE
yYMEHUI KPUTHYECKOTO aHanusa MOJTy4aeMou
uH(popMaun

AHITIOO
«KoTenpHUKOBCKHiA
KOJIIEIDK OU3HEca»

Pa6ouast mporpamma mo aucnummae Guznxa
Crienmanbrocts 40.02.04 IOpucnpyzaenuus
Agrop [Takmna O.I1.

Crp. 10 u3 28




OK 04. DddexrrBHO
B3aHMMO/ICHICTBOBATh
1 paboTaTh

B KOJIJICKTHBE

M KOMaHJIe

JIM4HOCTHBIE pe3yJabTaThl JOJDKHBI OTpakaTh B YacTH
LIEHHOCTH HAy4YHOTO NTO3HAHUS:

-OBJIaJICBAaHNE HaBBIKAMU Y4eOHO-HCCIIE0BATENbCKOM,
MPOEKTHOM U COLIMATIBbHOM NEATEIbHOCTH;
MertanpeameTHble pe3ynbTaThl JOKHbBI OTPAXKaTh:
OBnaseHue  yHUBEpPCAIbHBIMU  KOMMYHHUKaTHBHBIMU
JICUCTBUSMU:

0)coBMECTHAs JICATEIIBHOCTD:

- MOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM
U UHAUBHUYaJIbHOM paboThI;

- BpIOMpaTh TEMaTHUKy U METOJbl COBMECTHBIX JEUCTBUIA
C y4eToM OOILIUMX HHTEPECOB M BO3MOXKHOCTEH Ka)/10ro
YJIeHa KOJUIEKTHBA;

- TOpUHHMATh  UEIM  COBMECTHOW  JESTEeNIbHOCTH,
OpraHU30BBIBATb M KOOPJIMHUPOBATH JEHCTBUS MO ee
JOCTH>KEHHIO: COCTaBJIATH IUIaH JAEHCTBUN, pacIpenelsTh

poJIM ¢ YY4eTOM MHEHHH YYacTHUKOB, OOCYXIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

-OLIEHMBAaTh KAyeCcTBO CBOEr0 BKJIaJa U  KaxAOro
ydyacTHMKa KOMaHAbl B  OOmMHA  pe3ynbTar  Io
pa3paboTaHHBIM KPUTEPHUSIM;

OBnanenue YHHUBEPCATbHBIMU PEryasiTHBHBIMU
NEUCTBUSIMHU:

T)IPHUHATHE CEOSI ¥ IPYTUX JIFOJICH:
- MPUHUMAaTh MOTHBBI M apryMEHTHI JPYTHX JIIOJCH MpH
aHaJIN3e Pe3yJabTaTOB JACATEILHOCTH

[1P6 10. OBnanmenwe ymeHusMH pabOTaTh B TpyIHIE

C  BBIIOJHEHUEM  DPA3JIMYHBIX COLUMAIBHBIX  POJIEH,
IJIaHUPOBATh paboty TPYIIIBI, palOHaIBHO
pacmpeneiars  AeATEIbHOCTb B HECTaHJAPTHBIX

CUTYyallMsiX, AJCKBATHO OIICHUBATh BKJAJ KaXKJOrOo U3
YYaCTHHKOB TPYIIITBI
B PELICHHE pacCMAaTPUBAEMOM MPOOIIEMBI

OK 05. OcymecTBisATh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIMIO HA
rOCyJapCTBEHHOM $I3bIKE
Poccutickoit denepanuu ¢

JInuHOCTHBIC pe3yiibTaTbl OOJDKHBI OTpaXaTb B YaCTU
3CTCTHYCCKOI'O BOCIIMTAHHA .

- 3CTCTUYCCKOC OTHOUICHUC K MHUDPY, BKIIOYAsA 3CTCTHUKY
6LITa, HAaYyYHOTO M TCEXHHUYCCKOTO TBOPYECTBA, CIIOpPTA,
Tpyda

[1P6 1. CdopmMupoBaHHOCTH MPEACTABICHUI O POJIH
U MecTte GU3UKH U aCTPOHOMHUU B COBPEMEHHON HAay4HOM
KapTHHE MHUpPa, O CHUCTEMOOOpasyrome poiau ¢U3MUKH
B PpPa3BUTUM  €CTECTBEHHBIX  HAayK, TEXHUKH U
COBPEMEHHBIX TEXHOJOTUWA, O BKJIaJ€ POCCUMCKUX U

ydyeToM ocobeHHOCTeH n OgH_ICCTBeHHLIX OTHOIIICHUU, 3apy6€)KHBIX y‘IeHLIX'(i)I:I?»I/IKOB B paSBI/ITgIC HAYKH;
COIMAJIBHOTO U KYJIETYPHOTO B 00JIaCTHU MATPUOTHUUYCCKOT'O0 BOCITUTAHUA IPOSABIIATH: IIOHUMAaHUC (I)I/BI/ILIGCKOI/I CYIIHOCTU HAOIOJaCMbIX
AHIIOO Pabouas mporpamma 1o pucruruimae Ousnka
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KOHTCKCTa

-LIIEHHOCTHOE OTHOUIEHHUE K TOCYJAapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U IPUPOJAHOMY HACIEAUIO, NMAMSTHHKAM,
TpaguuusaM HaponoB Poccuu, noctmxenusm Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPY/IIE;
MertanpeaMeTHbIE PE3YIbTAThl JOJKHBI OTPAXKATh:
OBnajgeHue  yYHUBEpPCAJIbHBIMH  KOMMYHHUKATHBHBIMU
JICUCTBUSMU:

a)oOrmeHue:

- OCYIIIECTBIJISITh KOMMYHHKAIIUH BO BCEX c(hepax >KU3HU;

- PasBCPpHYTO MU JOTUYHO H3Jaratb CBOIO TOYKY 3PCHHUA
C UCIIOJIb30BAHUEM SA3BIKOBBIX CPEACTB

SIBJICHUI MakpoMupa UM  MEramupa;
IMOHUMAaHHE ponu aCTPOHOMUU
B IIPAKTUYECKOW JEATEILHOCTH YEJIOBEKA M JaJbHEUILIEM
HAayYHO-TEXHUYECKOM pa3BUTHH, poJin [1N750:9%
B (opmMHpoBaHMM Kpyro3zopa H (YHKIIMOHAIHHON
TPaMOTHOCTH YEJIOBEKA [UISl PELICHUS MPAKTUYECKUX
3aaq

MHUKPOMHUpA,

OK 07. ConeiictBoBaTh
COXPaHEHUIO OKpYKaroIIen
cpensl,
pecypcocOepekeHHIo,
MIPUMEHSTH 3HaHUS 00
W3MEHEHHUH KIIMMaTa,
MIPUHIIMUIIBI OEPEKITUBOTO
MPOU3BOICTBA, Y((HEKTHBHO
JNEUCTBOBATE

JImgHOCTHEBIE PE3YIbTAaThl OOJDKHBI OTpaXaTb B YaCTH
OKOJIOTHYECKOT'O BOCITMTAHU A

- cpOpMHUPOBAHHOCTh  IKOJOTHYECKOW  KYJIBTYPHI,
IIOHUMAHUEC BJIMSHUA COOUAJIBHO-DKOHOMHUYCCKUX
MPOILECCOB HAa COCTOSIHUE MPUPOJHOM M COLUAIBHOMN
cpensl, OCO3HaHUE rJ1006aJIbHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOIIeM;

- IUIAaHUPOBAaHME U  OCYILIECTBJICHUE JEHCTBUH B
OKpyXKalolllel cpelle Ha OCHOBE 3HAHUA  LeJel

[MP6 8. CdopMHUpOBAaHHOCT, YMEHHUS TMPUMEHATH
MOJlydeHHBIC  3HAHWUSA Ui OOBSICHEHUS  YCIOBUH
NpoTeKaHus (U3NYECKUX SBICHWH B TpUpOAE M IS
NPUHATHAS TPAKTHYECKUX PEIIEHUH B IOBCEIHEBHOM
KU3HU JUIsl oOecnieueHrs 0e30MacHOCTH MpH OOpaleHuu
c OBITOBBIMU npudopaMu " TeXHUYCCKUMU
YCTPONCTBAMM, COXPAHEHMs 310POBbS M COOJIOAEHUS
HOPM 3KOJIOTHUECKOTO TIOBEAECHUS B OKpYXaroIlel cpefe;
NOHUMaHHE HEOOXOJMMOCTH NPUMEHEHUS JOCTUKECHUH

B LIpe3BBI‘IaI>iHI:IX CUTYaIHSIX YCTOMYHUBOT'O pa3BHUTUIA qenouBeqechBa, (bI/ISI/IKI/I n TEXHOJIOTHH JJIA palroHAJIBHOI'O
AKTHUBHOC HCIPUATHC NOCUCTBUHU, IMPUHOCAIIUX BpECOd | IPHUPOAOIIOIb30BaAHUA
01<py>1<a10mel71 cpeac
AHIIOO Pabouas mporpamma 1o pucruruimae Ousnka
«KoTeapHIKOBCKUI CnenuansHocts 40.02.04 FOpucnpynennus Crp. 12 u3 28

KOJIJIEIK Ou3HeCca»

Agrop [Takmna O.I1.




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJbHOM IUCIUTLINHBI

2.1 O0bem MCUMIIMHBI M BUABI Y4e0HOil padoThl

Bua yueoHoii paboTbl O0bem B yacax
O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUTLTUHBI 108
OcHOBHOE coJiep:KaHue 108
B T.4.
TEOPETUUYCCKUE 3aHSATHS 72
abopaTOpHBIC 3AHITHUS 16
IMpodeccnoHabHO OPUEHTHPOBAHHOE COAEpPKaHMe (CONePKAHUE 20
NPHUKJIATHOT0 MOAYJIA)
MPaKTUYECKHUE 3aHITHS 20
IIpomexyTounast arrecranus (AuddepeHuMpoBaHHBIN 3a4eT) *

AHIIOO Pabouas mporpamma 1o gucruruimae Ousnka
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2.1. TemaTnyecKHii MJIAH U coiePKaAHNE JUCHUILINHBI «DU3HKA»

CKOJIBKCHUSA U CUJIa TPCHUS ITOKOH. KOB(l)(l)I/II_II/IeHT TPCHUA. Cuna COINMPOTHUBJICHUS ITIPU NBUKCHHUU
TCJIa B XXUJKOCTH HJIM T'a3cC. HOCTYHaTeHBHOe " BpalaTCJIbHOC IBUXKXCHUC a0COJIFOTHO TBEPAOTO
Tena. MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpalicHus. IIneyo cunel. YcnoBus paBHOBECHUSA TBEPAOTO

tena B 1CO.

HaunmenoBanme Conepxanue yueOHOro Mareprasia (0CHOBHOE U PO ecCHOHAIBLHO OPMEHTHPOBAHHOE, O0bem | DopMmupyembie
pa3aesioB M TeM J1a00paTOpPHbIE M NPAKTHYECKUE 3AHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHH) 4acoB | KOMIETEHIIUHN
1 2 3 4
Pasznen 1.@u3uka 1 MeTobl HAYYHOT 0 MO3HAHUA 2
Tema 1.1. Conepxxanue yueOHOro Marepuasa 2 OKO03
Beenenue dusnka - Hayka O Tmpupoie. HaydHble MeETOABI MO3HAHHSA OKPYXKAIOIIEro Mupa. Poib OKO5
OKCIIEPUMEHTa M TEOPHUM B TMPOIECCe TMO3HAHUS TPHUPOJBL. ODKCIEPUMEHT B (HUBHKE.
MopenupoBanue GU3NYECKUX SBJICHUM U TiporieccoB. Hayunbie runotessl. dusndeckre 3aKOHbBI 1 5
teopuu. ['paHuIbl TPUMEHUMOCTH Pu3nUecKkux 3akoHOB. [IpuHiumn cootBeTcTBUs. Posib 1 MecTo
¢bu3ukn B GOopMUPOBAaHUN COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PAKTHYECKOHN JAEATEIHHOCTH
JTIONEH.

Pa3nen 2. Mexanuka 16 OKO1
Tema 2.1. Coaepxanue y4eOHOIro Marepuasa 4 OKO02
Kunemaruka Mexannueckoe naBuxkeHne. OTHOCHUTEBHOCTh MEXaHW4YecKoro aBuxkeHus. CucremMa orcuera. OKO04

Tpaekropus. Ilepemernenue, CKOPOCTh (CPEIHss CKOPOCTh, MTHOBEHHAsE CKOPOCTh) M YCKOPEHHE OKO05
MaTepHalIbHOW TOYKH, MX MPOEKIUH HA OCH CHCTEMbI KOoopauHaT. CJI0KEHHE IepeMEIleHU | OKO07
CIIO’)KEHHE CKOpOcTel. PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIUHEHHOE aBIKeHue. ['paduku 4 IK*
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTU U MEPEMENIECHUs MaTEePUAIbHOM TOYKH OT
BpeMenn. CBOOOIHOE TajieHUE. YCKOpEeHHe CBOOOIHOTO TajeHus. KpuBonmHelHOE ABWKEHUE.
JIBU)KE€HHE MAaTepuagbHOM TOYKH IO OKPYXKHOCTH. YTJOBas CKOPOCTb, JIMHEHHAs CKOPOCTb.
[lepuon u yactora. LleHTpOCTpEMHUTEIBHOE YCKOPEHHUE.
Tema 2.2 Copep:xaHue y4e0HOIro MmaTepuaja 4
/luHaMuka [Ipunmun ortHocutenbHOocTH [anmmnes. IlepBwiii 3axkoH HproToHa. MHepuuanbHble CUCTEMBbI
otcuera. Macca tena. Cwna. Ilpunmun cynepnosunuu cuin. Bropoil 3akoH HberoTona s
MaTepuanbHOM TOoukH B MHepuuanbHoi cucteme otcuera (MCO). Tperuit 3akon HproToHa mms
MaTepualbHbIX TOYEK. 3aKOH BceMupHoro tsiroteHus. Cuna tspkectu. IlepBas kocMuueckas
ckopoctb. Bec tena. Cuna ynpyrocru. 3akoH ['yka. Cuna tpenus. Cyxoe tpenue. Cuiia TpeHus 4

L TIK ®I'OC CIIO npodeccuu Wiv CrienanbHOCTH JTOJDKHBI OBITh OTPAKEHBI B COJEPKAHNH yIeOHOr0 MaTepHaa.

AHIIOO Pabouas mporpamma o gucruruimae Ousnka
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Tema 2.3
3aKOHBI
COXpPaHEeHUs
B MeXaHUKe

Conepxxanue yueOHOro MaTepuasia:

NMnynsc mMaTepuallbHOM TOYKHM, CUCTEMBI MaTe€pUalbHBIX TOYEK. MIMIyiabC Cuibl U U3MEHEHHUE
HUMITyJabca Tena. 3akoH coxpaHeHus ummyibca B MCO. PeaktuBHOe nBukenue. Paborta cuiibl.
MomHocTs cuibl. KuneTnueckas sHeprusi marepuajbHON Touku. Teopema 00 HM3MEHEHHMH
KuHeTH4eckoM »sHepruu. llotrenuumanbHas sHeprus. IloTeHumaneHass SHEprus  ynpyro
nepopmupoBaHHOW TpYXuHBL. lloTeHIManbHas HSHeprus Teiaa BOJIM3U MOBEPXHOCTH 3EMIIH.
[lorenumaneHple W HEMOTEHIMANbHBIE CHIBL. CBA3b pabOTHl HEMOTEHIMAIBHBIX CHJI C
M3MEHEHHEM MEXaHWYECKOM 3HEPIUU CUCTEMBI Tell. 3aKOH COXpPaHEHHs] MEXaHUYECKOW SHEpruu.
Yrpyrue u Heylpyrue CTOJIKHOBEHHUS.

IpodeccnonaLHO OPHEHTHPOBAHHOE COlEpKaHUE (COTeP:KAHNE TIPUKJIATHOTO MOTYJIs)

HpaKTuquKue 3aHATUSA

I[IpakTnueckas padora 1: Texuuueckue yCTpoOHCTBA U MPAKTUYECKOE MIPUMEHEHUE: CIIUIOMETP,
JNBWKECHHE CHApAJIOB, ILENHBIE M pPEMEHHbIC IIepeladd, MOAIINIHUKY, BOJOMET, KOIIEep,
MPYKWHHBIN [TACTOJIET, JBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB U PaKeT.

IIpakTuueckas padora 2: lcmonp3oBaHWE 3aKOHOB MEXAaHWUKH ISl OOBSICHEHUS BVKCHUS
HEOECHBIX TeNl M Uil DPa3BUTHS KOCMHUYECKMX MCCIEAOBAHUN, TPaHUIIBI MPUMEHUMOCTH
KJIACCMYECKON MeXaHUKH. VIMHATanus HEBECOMOCTH.

Pasznen 3. MoJiekyasipHasi pU3UKa U TEPMOJUHAMUKA

22

Tema 3.1
OCHOBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOil
TEOPUH

Conep:xanue yuyeOHOro MmarepuaJa:

OCHOBHBIE  TOJIOKEHUS  MOJICKYJIIPHO-KMHETUYECKOW TEOpUH. bBpOYyHOBCKOE  IBUKEHHUE.
Huddy3us. Xapakrep IBUXKEHUS U B3aUMOJICHCTBHS YacTUIl BemlecTBa. Moiean CTpOSHHUsI Ta30B,
KUJKOCTEH U TBEPJBIX Tl U OOBSICHEHHE CBOMCTB BEleCTBa HA OCHOBE ATHX MoJeneld. Macca u
pasmepbl moJiekynl. KonmuectBo BemiectBa. llocrossHHas ABoragpo. TemnoBoe paBHOBECHE.
Temmnepatypa u ee wusmepenue. lllkana temneparyp Llenbcus. Mogens uaeanpHOro rasa.
OcHOBHOE ypaBHEHHE MOJEKYIIPHO-KMHETUYECKON Teopuu HAeaIbHOro rasa. AOCOIOTHas
TEMIlepaTypa Kak Mepa CpeJHEld KHHETHMYECKON SHEpruu TEIJIOBOIO JABMKEHHUS YacTHIl Trasa.
[Ikana remneparyp KenbBuna. Ypasuenue Menzaeneea-Knaneiipona. 3akon /lansTona. I'a3oBbie
3aKOoHbI. M30mporieccsl B UACATBHOM Ta3€ C NOCTOSHHBIM KOJIMYECTBOM BELIECTBA: M30TEPMA,
n30xo0pa, u3obapa.

JlabopaTopHble 3aHATHS

JlabopaTopnasi pa6ora 1. M3ydyeHne o1HOTO M3 U30MPOLIECCOB.

Tema 3.2

Conep:xaHue y4eOHOT0 MaTepUAaJja:

OKOl1
OKO02
OKO03
OK04
OKO05
OKO07

AHIIOO Pabouas mporpamma o gucruruimae Ousnka
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OCHOBBI
TEePMOIMHAMUKH

TepmoaunamMuyeckas cuctema. BHYTpeHHsS SHEpPrus TePMOJIMHAMUYECKONH CHUCTEMBI U CHOCOOBI
ee n3MeHeHus. KommuecTBo TerioTsl U pabota. BHYTpeHH:S SHEPTHs 0JHOATOMHOTO HI€AJILHOTO
rasa. Buuel Teruonepenadn: TEIIONPOBOAHOCTh, KOHBEKIHS, M3TydeHHE. TerioeMKoCTh Tena.
VYnenbHas TEMJI0EMKOCTh BemiecTBa. KoJMUecTBO TEIUIOTHI MpH Teruionepenade. [1epBoiii 3akoH
TepMOAMHAMHKH. [IpuMeHeHne nmepBoro 3aKkoHa TEPMOAMHAMHUKY K M3ompoueccam. [ padudeckas
UHTEepHpeTanus paboThl raza. TermoBble MammHbL. [IpHHIMOBI MEHCTBUS TEIUIOBBIX MAIIUH.
[IpeoOpa3oBaHus SHEPTUM B TEIUIOBBIX MamIuHax. KoappuuueHT none3Horo ASHCTBUS (nanee —
KITI) termmoBoit wmammubl. [{ukn Kapuo u ero KIIJI. Btopoit 3akoH TepMOAMHAMHKH.
HeoOpaTtumocTh MponeccoB B mpupoie. IKOJOTHUECKHE MPOOIIEMBI TETIOYHEPTETHKH.

Tema 3.3
ArperaTHbie
COCTOSIHUSA
BeLeCTBA U
(¢a3oBbie
nepexoabl

Conep:kanue y4e0HOr0 MaTepuaJia:

10

[TapooOpazoBanue u koHAeHCaus. Mcnapenue u kuneHue. Y ieapHas TerioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIEpaTypbl KUIEHUS OT JaBiieHHs. AOGCOJIOTHAs U OTHOCHUTEIbHAs BIIAXKHOCTD
Bo3ayxa. Hacermennsnit map. TBepaoe Teno. Kpucrammnueckue u amopdabie Tema. AHU30TPOITHS
cBorcTB KpuctawioB. JKuakue kpuctamsl. CoBpeMeHHble Marepuansl. [linaBieHne wu
KpuCTaJIM3alus. Y ienbHas Tersora miasineHus. Cyonumanus. Y paBHeHHE TEIUIOBOTO OanaHca.

JlabopaTopHble 3aHATUSA

JlaGoparopHas padora 2. OnpeeneHue BIaKHOCTH BO3TyXa

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COepKaAHME (COMEPKAHUE TPUKJIATHOTO MOILYJIs1)

IIpakTHYecKue 3aHATHS

IIpakTHyeckasi padora 3. TexHHMUECKHE YCTPOUCTBA U MPAKTHIECKOE MPUMEHEHHUE: TEPMOMETP,
O6apomerp. OnpenerieHne Macchl BO3[yXa B KOMHAT€ HAa OCHOBE M3MEpPEHH 0O0beMa KOMHATHl,
JABJICHUS U TEMIIEpaTyphl BO3/1yXa B HEil.

IpakTHyeckasi padora 4. TexHUYECKHE YCTPOWCTBA U MPAKTHYECKOE MPUMEHEHHUE: JIBUTaTelhb
BHYTPEHHETO CropaHusi, OBbITOBOI XOJOIWIbHHK, KOHAMIIMOHEP, TUTPOMETP M MCUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUH IOJTYYECHUs COBPEMEHHBIX MaTepHaloB, B TOM UMCIIe HAHOMAaTEPHUaJIOB,
Y HAHOTEXHOJIOTUH.

Pasznen 4. Duekrtpo

JINHAMHKA

24

Tema 4.1
JJIeKTPOCTATHKA

Conepxanue yueOHOro MarepuaJa:

aﬂeKTpI/ISaL[I/IH TCII. SJICKTpI/I‘-IeCKI/Iﬁ 3apsan. I[Ba BUJAa JJICKTPHUYCCKUX 3apAaao0B. HpOBOI[HI/IKI/I,
AUBJICKTPUKU U TTOJYIIPOBOAHHUKH. 3akoH COXpaHCHUA JJICKTPHUYICCKOI'O 3apsdaaa. BzaumogeiictBrue
3apsAa0B. 3akoH Ky.]'IOHa. 3J'IeKTpI/I"IeCKOC oJIC. HaprI)KeHHOCTL QJICKTPUYICCKOTO IT0JIA. HpI/IHI_[I/IH
CYIICPIIO3UINHN DIICKTPUICCKUX nonen. JImHum HAIIPAKCHHOCTU JJICKTPUYCCKOTO IIOJIA. Pa6ora
CHJI  3JICKTPOCTATUYCCKOI'0  IIOJIA. Ilorenuman. Pa3HOCTP MNOTEHIIMAIOB. HpOBO,Z[HI/IKI/I n

OKO1
OKO02
OKO03
OK04
OKO05
OKO07
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JURJIEKTPUKHU B 3JIEKTPOCTATUYECKOM TMoJie. JuanekTpuieckasi IpOHUIIAEMOCTh. DIEKTPOEMKOCTb.
Konpencarop. D1eKTpoeMKOCTh IJIOCKOr0 KOHJIEHCATOpa. DHEPIHsl 3apsyKEHHOI0 KOHAEHCAaTopa.

Tema 4.2
TlocTOSAHHBIH
BJIEKTPUYECKH I
Tok. Toku B
Pa3IUYHBIX cpefax

Conepxxanue yueOHOro MaTepuaJa:

10

DNeKTpUUYeCKuil TOK. YCIIOBUS CYLIECTBOBAHMS 3JeKTpuueckoro toka. Mcrounuku toka. Cuna
toka. Ilocrosiuubiii TOok. Hampsbkenue. 3akon Oma st ydacTka Memu. OJIEKTPUUYECKOE
CONpOTHBIIEHUE. YJEIbHOE CONpOTUBJIEHHE BemecTBa. [locienoBarenpHoe, MapaiebHOE,
CMEIIaHHOE COCJMHEHUE MPOBOJHUKOB. PaboTa anektpuueckoro toka. 3axoH Jxoymnsa-Jlenna.
MOIIHOCTh 3JIEKTPUYECKOTO TOKa. OJEKTPOABMXKYIIAs CUJIa U BHYTPEHHEE CONpPOTUBIICHHE
HWCTOYHMKA ToKa. 3akoH Oma i TOJHOW (3aMKHYTOM) siekTpuyeckod mnenu. KopoTkoe
3aMbIKaHHUE.

DONeKTpOHHAas MPOBOAMMOCTbH TBEPIBIX METAJIOB. 3aBHUCHUMOCTH CONPOTUBIIEHHS METAUIOB OT
Temneparypbl. CBEpXIPOBOIUMOCTh. DJIEKTPUUYECKUN TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOCTBEHHas M TNpUMECHass MPOBOAMMOCTH TMOJYIPOBOIHUKOB.
CpoiictBa p-n-nepexona. [lomynpoBogHUKOBBIE MPUOOPHL. DIEKTPUUECKUN TOK B PacTBOpax M
pacriaBax 3JeKTPOJUTOB. DJIEKTPOJIUTHYECKAS TUCCOUMALNS. DIEKTPOIU3. DIEKTPUUECKUN TOK
B razax. CaMoCTOSITeNIbHBIA U HECAMOCTOSITEIbHBIN pa3psia. Monnus. [1na3zma.

JlabopaTropHble 3aHATHSA

JlaGoparopHas padora 3. M3yyeHrne cMEnaHHOTO COeAMHEHUS PE3UCTOPOB.
JlaGoparopHas padora 4. V3mepeHue 31eKTpOIBUKYIIEH CHUITbI UICTOYHUKA TOKA U €r0
BHYTPEHHETO CONPOTUBIICHUSI.

Tema 4.3
MarHuTHoe I110J1e.
DJIeKTPOMAarHUTHAsI
WHTY KIS

Copep:xaHue y4e0HOIr0 MaTepuaja

10

[Toctosinubie MarHuThl. B3auMojelcTBUE TOCTOSIHHBIX MarHuToB. MarnutHoe mosie. Bektop
MarHuTHOM UHAYKIUU. [IpuHuun cynepno3uiuu. JInHuKM MarHuTHOM MHAYKUuK. KapTuHa nuHui
MarHUTHOM WHAYKIMH TIOJIS MOCTOSHHBIX MarHuTOB. MarHuTHOE IOJIE€ MPOBOJHHMKA C TOKOM.
Kaptuna nunwmii mosist ATMHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHKA,
Karymku ¢ TokoM. OnbIT Opcreaa. B3aumoneilictBue npoBoaHUKOB ¢ TokoMm. Cuna Ammepa, ee
Moayiab u HampaBieHue. Cuina JlopeHua, ee MOAyab W HampaBiieHHE. J[BHKEHHE 3apsKeHHOU
YaCTHUIbl B OJTHOPOJHOM MarHUTHOM ToJie. PaboTa cuibl JlopeHia. SIBaeHue 3J1eKTpoMarHuTHOM
nHaykuuu. [lotox BekTopa MarHuTHOM MHAYKUMH. DJIC MHIYKIMU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuun @apanes. BuxpeBoe snekTpuyeckoe mojie. DNEKTPOJBHXKYIIAs CHJIa MHAYKIUU B
MIPOBOJIHUKE, ABMXKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM mnoje. IIpasuno Jlenna.
NunyktuBHOCTh. SIBNeHne camouHaykiuu. DJ[C caMOMHIYKIIMU. DHEPrusi MAarHUTHOTO MOJIS
KaTYIIKUA ¢ TOKOM. DJIEKTPOMAarHuTHOE MOJI€.

JlabopaTopHble 3aHATHS
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JlabopaTopnasi pa6ora S. V3yueHue siBIeHMs 3JIE€KTPOMAarHUTHON MHYKIIMH.

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJIeP:KAHUE (COoIepKAHUE TPUKJIATHOTO MOIYJISA)

HpaRaneCRne 3AHATUSA

IIpakTnueckas padora 5. TexuHuueckue yCTpoWCTBa M IPAKTUYECKOE MPUMEHEHUE:
JJIEKTPOCKOI, 3JIEKTPOMETP, KOHACHCATOP, KONUPOBAJIBHBIM ammapar, CTPYWHBIM NPHHTED,
amriepMeTp, BOJBTMETP, pEOCTaT, HCTOYHHKH TOKa, DJEKTPOHArpeBaTellbHbIe MPUOOPEHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN MO, TEPMUCTOPHI U
(OTOpE3UCTOPBl,  MOJYNPOBOJHUKOBBIK  TUOJ,  TaJibBaHWKa,  IOCTOSIHHBIE  MAarHMTHI,
AJIEKTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILL, NHyKIIMOHHAs [1€Yb.
IIpakTHyeckass paGora 6. Mepsl 37eKTPOOE30MACHOCTH, JIIEKTPOCTAaTUYECKass 3allnTa,
3a3eMJICHHE IEKTPOIPUOOPOB, KOPOTKOE 3aMBIKAHHUE.

Pa3zpen 5. Koaedoan

HUHA U BOJIHbBI

22

Tema 5.1

Copep:xaHue y4eOHOIro MmaTepuaja

MexaHuuecKue u
BJIEKTPOMATHUTHbIE
KoJIe0anus

Konebarenbnas cucrema. CBoOoHble Kosiebanus. 'apmonudeckue konedanus. [lepuon, gacroTa,
amuintyna u Qasza konebanuil. [IpyxuHHBIA MasTHUK. MaTemaTuyeckuil MasTHUK. YpaBHEHHE
rapMOHHYECKHX Kosiebanuil. KuHemMaTmueckoe M JIMHAMUYECKOE OINHCAaHUE KOJebaTeabHOro
neukeHus. [IpeBpailleHue 5SHepruM NpU TapMOHMYECKHX KoyieOaHusX. CBsI3b aMILTUTYIbI
KoJIeOaHUH WMCXOJHOW BEIWYMHBI C aMIUIMTYJO0M KoJIeOaHW €€ CKOPOCTH M YCKOPEHHSI.
KonebaTenbHbIi KOHTYP.

CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAaHUS B HIICAIBHOM KOJeOaTeIbHOM KOHType. AHAIOTHS
MEXAY MEXaHMYEeCKHMMH M 3JIEKTpOMAarHuTHbIMU KoseOaHusimu. ®opmyna Tomcona. 3akon
COXPaHEHHUs HHEPruM B HACAIbHOM KoJIeOaTeIbHOM KOHTYpe. BBIHYXIEHHbIE MeXaHHMYecKue
konebOanus. Pezonanc. PesonancHast kpuBas. BbIHYXIeHHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.
ITepemennbiii TOK. CHHYCOMJANBHBIA TEPEMEHHBI TOK. MOIIHOCT TEPEMEHHOTO TOKA.
AMIUIUTYIHOE Y JEHCTByIOIlee 3HAUYe€HHWE CUJIBI TOKa M HampsbkeHus. Tpancdopmatop.
[IpousBoicTBO, Tepeadya U NOTPEOICHUE AIEKTPUUYECKON IHEPruu. DKOJIOTHUYECKHE PUCKH MPH
MIPOU3BOJICTBE  AJIEKTpUYECKOW sHepruu. KynpTypa HCHOIB30BaHUS AIIEKTPOIHEPTUU B
MTOBCEHEBHOM KH3HHU.

Tema 5.2

Coaepskanue y4e0OHOro MaTepuajia

OKO1
OKO02
OKO04
OKO05
OKO07
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MexaHn4ueckue u
RJIEKTPOMATHUTHBIE
BOJIHBI

Mexanudeckue BOJIHBI, YCioBHUSI pacnpoctpaHeHus. Ilepuon. CkopocTh pacmpoCTpaHeHHUS M
JUIMHA BOJIHEL [lomepeynbie U mpoa0bHbIE BOJHBL. HTEpdepeHtms u nudpakius MeXaHnIecKuX
BOJIH. 3ByK. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa. D1€KTpOMarHuTHbIE
BOJIHBL. Y CJIOBHS M3JIyYEHHUS JJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus BeKTopoB E, B u v
B DJEKTPOMAarHUTHOW BOJHE B Bakyyme. CBOWCTBa 53JEKTPOMAarHUTHBIX BOJIH: OTpakKeHUE,
MpesloMIICHHe, Tosipu3anus, nudpaxus, uarepdepernus. CKOpOCTh JEKTPOMArHUTHBIX BOJIH.
[Ikana »meKTpOMAarHUTHBIX BOJH. [IpuMeHeHHe 3IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUUBl paguocBsI3u W TeNeBUACHUsA. Pamuonokarus. DJIEKTPOMArHUTHOE 3arps3HEHUE
OKPYKalOIEH CPeibl.

Tema 5.3
Onruka

Conepxxanue yueOHOro Marepuaja

12

[IpsimosnHetHOE paclpocTpaHeHHe CBeTa B OJHOpPOAHON cpene. Jlyu cera. OTpakeHue CBeTa.
3akoHbl oTpakeHus cBeTa. [locTpoeHne n3o0pakeHni B MIOCKOM 3epkaie. [Ipemomienne cera.
3aKkoHbl TperoMieHHs] cBeTa. AOCOJIIOTHBIN MoKaszarenb mperomieHus. [lonHoe BHyTpeHHee
oTpaxeHnue. [IpenenbHblid yroa MOJHOTO BHYTPEHHEro oTpaxeHud. Jucnepcus csera. CIOXKHbBINA
coctaB Oenoro ceeta. L[petr. CoOuparomnye u paccenBaroniue JuH3bl. ToHKas nruH3a. DOKYCHOE
paccTosiHUE W ONTHUYEeCKas cuia TOHKOHM juH3bL IlocTpoeHue m3oOpaxeHHil B cOOMparomuX U
paccenBaronux JHH3aX. PopMysia TOHKOW JMH3BL. YBEIUYEHHUE, NaBaeMoe JUH30U. [Ipenemnbt
MPUMEHUMOCTH reoMmerpudeckoi ontuku. HMuTepdepenuust cera. KorepeHTHbIE HCTOUYHUKH.
YcnoBust HaOMIOAEHUS MAaKCUMYMOB M MUHUMYMOB B HWHTEP(QEpEHIIMOHHON KapTUHE OT JBYX
cuH(a3HbIX KOTEPEHTHBIX UCTOYHUKOB. [{udpaknus ceera. udpaxiuonnas pemierka. YcloBue
HaOMIOJIEHUSI TJIABHBIX ~MAaKCUMYMOB TMpH MaJeHHH MOHOXPOMATHYECKOTO CBeTa Ha
nudpakiMoHHYI0 perietky. [lonspusanus ceeta.

JlabopaTopHble 3aHATHS

JlaGoparopHas padora 6. M3mepenue nokasaress NpeioMJICHHUS CTEKIIA.
JlabopaTropnasi padora 7. MccnenoBaHue CBOMCTB U300paKCHU B JIMH3AX.

IIpodeccnoHaTbLHO OPHEHTHPOBAHHOE Colep:KaHue (Coiep:KaHNe MPHKJIATHOTO MOTYJIsT)

IlpakTHyeckune 3aHATHSA

IIpakTuuyeckas padora 7: TexHuueckue ycTpoilcTBa U MPAKTUYECKOE IPUMEHEHHE: ceiicMorpad
JIEKTPUUYECKUI 3BOHOK, F€HEpaTop MEPEMEHHOTO TOKa, JHMHUU SJIEKTpoIepesad, My3bIKaJlbHbIE
MHCTPYMEHTHI, YAbTPa3BYKOBas JMAarHOCTUKAa B TEXHUKE U MEIUIIMHE, pajap, PaJuoONpHUEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus, ouky, syna, ¢oToanmapar, NpOEeKIHUOHHBINA anmapar,
MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(paKIIMOHHAs! pelIeTKa, MOJIsSPOuI, TEIECKOIL.

IIpakTuueckas padora 8: Bujabl uznydenuil. Bunpsl cnekrpoB. CrekTpsl uciyckanus. CeKTpsl
norsomenuss CrnexkrtpanbHbld  aHanmu3. CHekTpajbHbE KJIAcChl 3Be3d.  YibTpaduoseroBoe
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uznydyenue. Mudpakpacnoe usnyuenue. PentrenoBckue yun. Mx npupona u coiictBa. lllkana
OJICKTPOMAIrHUTHBIX PI3JIy‘ICHPII>i.

Pa3nes 6. OcHOBBI cienUAJIbLHON TEOPUH OTHOCHTEJIBbHOCTH 2 OKO1
Tema 6.1 Coaep:kanue y4eGHOro MaTepuaia 2 OKO02
OcHoOBBI T€OpHH I'pannupl NPUMEHMMOCTH  KJIACCHYECKOM MexaHukd. [locTymarel cnenuanbHOM — TeOpuu OK04
OTHOCUTCIBbHOCTH OTHOCHUTCJIbHOCTH. HWHBAPHAHTHOCTH MOJIYJII CKOPOCTH CB€Ta B  BAKyyM€, IIPUHIUII OKO05

OTHOCUTENILHOCTH ODMHHIITEHHAa. OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTU. 3aMeAJIeHUE BPEMEHH U 2
COKpAIllEeHUE [UIMHBI. DHEPIrHusi U UMIYJIbC CBOOOIHONM yacTuibl. CBSI3b Macchl C DHEpPrued u
HMMITYJIbCOM CBOOOTHOM YaCTHIIbI. DHEPTHsl MOKOSI CBOOOTHON YACTHIIBI.

Paznen 7. KBanToBasi pusuka 14 OKO1
Tema 7.1 Conep:xanme y4e0HOro MaTepuajia 2 OK02
JJ1eMeHTDI ®otonsl. Dopmymna [lnanka cBsi3u s3Heprun GoTOHA € €ro YacTOTOW. DHEPrusi U UMITYJIbC (POTOHA. OK04
KBaHTOBOI onTUKM | OTkpbiTHe U uccienoBanue (orosddekra. Ompbiter A.I. CromeroBa. 3akonsl (hoToddderTa. 5 OKO05

VYpasuenue DitHmreHa s potorddexra. "Kpacnas rpanumna” dororddekra. laBnenue crera. OKO07
Omertel [1.H. JIeOenesa. XuMmuueckoe IeiiCTBHE CBETA.
Tema 7.2 Conep:xanue y4yeOHOro MmaTepuaja 4
Crpoenue aroma Mogenb atoma Tomcona. OnbiTel Pesepdopaa mo uccnegoBanuio ctpoenus atoma. [lnanerapras
Mojienb aroMa. [loctynarel bopa. M3nydenue m morsyomeHne (OTOHOB MPH IMEPEX0Jie aToma C
OJHOTO YPOBHS 3HEPTUH HA Apyroi. Bunpl ciektpoB. CHEKTp ypOBHEN SHEPTUH aTOMa BOJIOPOA. 4
BonHoBeie cBoiicTBa uactuil. BomHbsl ge  bpoina.  KopnyckynsipHO-BOJHOBOW — JTyaJIU3M.
Judpakuus 31eKTpoHOB B KprcTauiax. ClIOHTaHHOE U BBIHYKJEHHOE U3Ty4eHHe. Y CTPOMCTBO U
MPUHIMI paboThI Ja3epa.
Tema 7.3 Copep:xaHue y4e0HOTro MmaTepuaja 8
ATOMHOE s11PO Metopl HAOMIOAEGHUS U PETUCTPALMU 3JIEMEHTapHbIX 4acTull. OTKpBITHE PaAMOaKTUBHOCTH.
OmnsiTel Pesepdopna mo ompeneneHuo coctaBa paAMOaKTUBHOTO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3Ny4eHus. BausHue painoakTUBHOCTH HA KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u HelTpona. Hyknonnas monens simpa [eiizenGepra-lMBanenko. 3apsn sapa. MaccoBoe 4HCIIO
sanpa. M3otomnsl. Anbda-pacmnan. DIeKTpoHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-u3inydeHue. 4

3aKOH paJMOAaKTUBHOIO pacmaja. DHEeprusl CBA3M HYKJIOHOB B sjpe. SnepHbie cuibl. [ledexr
Macchl anapa. SlnepHsle peakuuu. [enenue u cuntes saep. fnepHelii peaktop. TepmosaepHbIi
cuHre3. IIpoOneMbl W MEPCHEeKTUBBI SAEPHONW SHEPreTHKH. DKOJOTMYECKHUE acleKThl sSAepHOU

OHCEPI'CTUKHU. 9J'IeMeHTapHBIe YaCTHUIIBI. OTKpBITI/Ie IMO3UTpPOHA. (DYH)IaMeHTaHBHLIe
B3aHMOHeﬁCTBHﬂ
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IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJeP:KAHUE (COePKAHUE TPUKJIIATHOTO MOTYJISA)

HpaRaneCRne 3aHATUSA

IIpakTuuyeckas padora 9: Jlenosas urpa: [loHsATHS, CBSI3aHHBIE C U3YUYEHHEM METOJIOB HAYYHOTO
MO3HAHUSA: SBJICHHE, HAaydyHBIH (akT, TUmoTe3a, (Qu3MyYecKas BeIMYUHA, 3aKOH, TEOpHs,
HaOJII0IEHUE, SKCIIEPUMEHT, MOJICINPOBAHKE, MOJIEIIb, U3MEPEHHUE.

IIpakTnueckas padora 10: Texnuueckue ycTpoilcTBAa M NPAKTUYECKOE MPHUMEHEHUE:
¢doTtoanemenT, GOTOIATUMK, CONHEUHAs Oarapesi, CBETOAMOJ, CIEKTPOCKOII, Ja3ep, KBAaHTOBBIN
KOMIIBIOTEP, JI03UMETP, KaMepa BuiibcoHa, siepHbIi peakTop, aToMHas boMOa.

Paznen 8. DiemMeHTHI acTpOHOMUM U acTPOPU3NKH

Tema 8.1
JJ1eMeHThI
ACTPOHOMMHU U
acTpou3uKH

Conep:kanue y4eOGHOro MaTepHuasa

Bun 3Besmnoro He6a. Co3Be3ausi, SpKUe 3BE3/bl, TUTAHETHI, UX BUAUMOE ABMKeHHE. ComHeyHas
cucrema. [Inanersr 3eMHoi rpymnmbl. [lnanersi-rurantel. Manbie Tena COJHEUHOM CHUCTEMBI.
Comnrie, potocdepa u armocdepa. ConmHeunass akTuBHOCTh. McTounuk sHeprun ComHIA U 3BE3].
3Be3/bl, WX OCHOBHBIE XapaKTEPHCTHKU: Macca, CBETUMOCTh, pPaJMYyC, TEeMIeparypa, HX
B3aMOCBS35. 3Be3Jbl INIAaBHOM IMOCJIENOBATEILHOCTH. 3aBHCUMOCTEL ''Macca - CBETUMOCTH' IS
3B€3]] IJIaBHOM  MOCJEIOBATEIbHOCTH. BHyTpeHHee crpoenue 3Be3l. COBpEMEHHbIE
MPEJICTABICHUS O TPOUCXOKICHUM 1 3BOJIIOIMM COJIHIIA U 3B€3/. DTambl KU3HU 3B€31. MIICUHBII
[TyTh - Hama ["anaktuka. CnimpanibHast cTpykTypa ['anaktuku, pacnpeneneHue 38e3/1, ra3a v NbLUIH.
[Tonoxxenne u nBwkenne Comnna B [amaktuke. [lnockas w  chepuyeckas IMOICHCTEMBI
lanaktuku. Tunsl ranakTuk. PaguoranakTiku U KBazapbl. UepHble AbIpbI B siApax TrajaKTHK.
Bcenennas. Pacmupenue Beenennoit. 3akon Xa06na. Pa3z6eranue ramaktuk. Teopust bombiioro
B3pbIBa. Mojienb «ropsiueii Beenennoii». MacmtabHast ctpykTypa BeenenHol. MeraranakTuka.
Hepemennsie npo0ieMbl aCTPOHOMUH.

JlaGopaTopHble 3aHATHS

JlabopaTopuasi paGora 8. HaOmioneHuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH 7151 oTpeieNieHUs OJI0KEHUsI HeOeCHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3ausi CeBEPHOTO MOIYIIapus U IPKUE 3BE3/IbI.

OKO1
OKO02
OKO03
OKO05
OKO07

Ipomexyrounas arrectamus (JIuddepeHurpoBanHblii 3a4eT)

Bcero:

108
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBILIEOBPA30BATEJILHOM
JUCLUILINHDBI
3.1 Tpeﬁosaﬂnﬂ K MUHUMAJIBHOMY MaTC€PUAJIBbHO-TEXHUYCCKOMY oﬁecne'{e}mm

JUia peanuzanuu nporpamMmbl y4eOHOW ITUCHMIUIMHBI NPEAYCMOTPEHO CIIELHAIbHOE
nomeleHue: «KaduHer o0meoOpa3oBaTeJbHBIX JMCHMILIMH» - ydeOHas ayAuTOpHs s
MIPOBEACHUS 3aHIATUN BCEX BUIOB, NMPEIyCMOTPEHHBIX 00pa30BaTEIBHON MPOTpaMMOl, B TOM
YKCJie TPYNIOBBIX U MHAUBUIYaIbHBIX KOHCYJIbTALMM, TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOMN
aTTeCTallid, a TakXKe IS CaMOCTOSTEIbHOH paboThl, OCHAIIEHHAs O000pPYIOBaHHEM,
TEXHUYECKUMU CPEJICTBAMU OOyYEHHS U MaTepuaniaMu

JlemoHcTpalionHoe 00opyaoBaHnue (GOPMHUPYETCS B COOTBETCTBHM C IPUHIUIIOM

MUHUMAaJILHON JOCTATOYHOCTH W 00ECTIeUYMBAET TMOCTAHOBKY IEPEUUCIICHHBIX B MPOTpaMMe TI0
¢u3MKe KIIOYEBBIX JIEMOHCTpAalUN Ui HCCIENOBAaHUS H3y4aeMbIX SIBJICHUM M IPOILIECCOB,
SMITUPUYECKUX W (YHIAMEHTAIBHBIX 3aKOHOB, MX TEXHWYECKHX NMpUMeHeHui. JlabopaTtopHoe
00OpyIOBaHUE Ui YYEHHYECKHX MPAKTUYECKHX paboT (opMupyercss B BHIE TEMATHYECKUX
KOMILJIEKTOB M oOecnedynBaeTcs B pacy€Te OJHOTO KOMIUIEKTa Ha JABYX OOy4aroUIuXcs.
Temarnueckue KOMILIEKTHl JIAOOPaTOPHOTO 00OPYIOBaHUS JOJKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CHCTEM B BU/IE ITU(POBBIX J1ab0paTOpHi.

O6opynoBanue yd4eOHOTO KaOMHETA!

- IOCaJI0YHbIE MECTA M0 KOJUYECTBY 00yUarOIIUXCS;

- pabouee MecTo MpernoiaBaTes;

- KOMIUIEKT y4eOHO-HATJISIHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;

- 331aHUA JUIsI IPOBEPOUHBIX PadoT;

- mpo¢ecCUOHANIbHO OPUEHTHUPOBAHHbBIE 3aJaHMUS;

- maTepuaibl JudGepeHITMPOBAHHOTO 3a4eTa.

3.2 UndopmanuonHoe odecriedeHue 00yueHust

Jlnst peanmmzanuu niporpamMmbl B 6ubnuoreunom (ouae AHITOO «KoTenpbHUKOBCKUI
KOJUIe/DK OHM3HEca» MMEIOTCS B HAJIMYMM II€YaTHBIE M JJIEKTPOHHBbIE 00pa3oBaTeibHbIE U
nH(OPMAaLMOHHBIE PECYPCHI.

3.2.1. OcHoBHBIE U3JaHUS

1. Jlorsunenko, O. B., ®usuka + ellpunoxenue : yuebnuk / O. B. JlorBunenko. —
MockBa: KnoPyc, 2024. — 437 c¢. — ISBN 978-5-406-12104-7. — URL:
https://book.ru/book/950602

2. Tpodpumona T.U. Kypc ¢usuku ¢ npumepamu pemieHus 3agad B 2-x ToMax. Tom 1 :
yuebnuk / Tpopumona T.U., ®upcoB A.B. — Mocksa : KnoPyc, 2020. — 577 ¢. — (CIIO). —
ISBN 978-5-406-05612-7. — URL.: https://book.ru/book/932796

3. Tpopumosa T.U. Kypc ¢usuku ¢ npumepamu pemeHus 3ajaad B 2-x Tomax. Tom 2 :
yuebnuk / Tpopumona T.U., @upcoB A.B. — Mocksa : KnoPyc, 2022. — 378 ¢. — ISBN 978-
5-406-09420-4. — URL.: https://book.ru/book/943096
3.2.2. lonoJTHUTEIbHbI€ HCTOYHUKH:

1. Jlorunenko, O. B., ®usuka. [Ipaktukym : yue6Hoe nocobue / O. B. JIorBUHEHKO. —
MockBa : KnoPyc, 2023. — 358 c¢. — ISBN 978-5-406-11977-8. — URL:
https://book.ru/book/950216

2. Masyposa, B. A., SInepHas ¢pusuka : yuebnoe nocobue / B. A. Mazyposa. — Mocksa :
KuoPyc, 2025. — 357 ¢. — ISBN 978-5-406-12575-5. — URL.: https://book.ru/book/955509
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https://book.ru/book/955509

3. MoxpoBa, U. U., ®usuka. JlabopaTopHblii mpakTukyM : ydeOHoe mocobue / U. U.
MoxkpoBa. — MockBa : KuoPyc, 2024. — 176 c¢. — ISBN 978-5-406-12452-9. — URL:
https://book.ru/book/951557

4. NBanos, A. E., MonekynsipHas ¢pusuka u tepmoauHamMuka. Tom 1 : yaeOHOe mocobue /
A. E. lBanoB. — Mocksa : Pycaiinc, 2024. — 212 c¢. — ISBN 978-5-466- 04249-8. — URL.:
https://book.ru/book/953000

5. UBanos, A. E., MonexymnspHas ¢pu3nka 1 TepMoanHamMuKa. Tom 2 : yuebHOE mocodue /
A. E. lBanoB. — Mocksa : Pycaiinc, 2024. — 198 c¢. — ISBN 978-5-466- 04250-4. — URL.:
https://book.ru/book/953146

6. Tpopumona, T. 1., Kparkuii kypc ¢u3uKu ¢ mpumMepamMul pelieHus 3ajaad. : ydeOHoe
nocobue / T. U. Tpodpumosa. — Mocksa : KnoPyc, 2024. — 279 c. — ISBN 978-5-406-13184-
8. — URL.: https://book.ru/book/954035

7. Tpodumona, T. U., ®uzuxa. Teopus, permieHue 3amad, JEKCUKOH. : CIIPABOYHOE
mznaaue / T. U. Tpopumoa. — Mocksa : KnoPyc, 2022. — 315 c. — ISBN 978-5-406-09691-
8. — URL.: https://book.ru/book/943640

8. Tpodumosa, T. U., Kypc ¢usuku ¢ mpumepamu pereHus 3agad B 2-x Tomax. Tom 1 :
yueonuk / T. U. Tpodumosa, A. B. ®upcoB. — Mocksa : KuoPyc, 2020. — 577 ¢. — (CII0O).
— ISBN 978-5-406-05612-7-K-2019. — URL.: https://book.ru/book/932796

9. Tpodumona, T. U., Kypc ¢usuku ¢ mpumepamu perieHus 3aaad B 2-X Tomax. Tom 2 :
yueOnuk / T. U. Tpodumona, A. B. dupcoB. — Mocksa : KnoPyc, 2022. — 378 c. — (CIIO).
— ISBN 978-5-406-09420-4. — URL: https://book.ru/book/943096

10. JlorBunenko, O. B., Actponomus : yue6Huk / O. B. JlorBunenko. — Mocksa :
KuoPyc, 2024. — 263 c. — ISBN 978-5-406-12448-2. — URL.: https://book.ru/book/951510

11. Tpodumona, T. U., ®usuka ot A no i : cnpaBounoe uznanue / T. U. Tpodhumoa. —
MockBa : KuoPyc, 2022. — 301 c. — ISBN 978-5-406-09292-7. — URL:
https://book.ru/book/94283

3.2.3. UuTepHeT - pecypchl:

- Enunoe OKHO JIOCTYyIIa K 00pa3zoBaTeIbHBIM pecypcam -
https://elementy.ru/catalog/8602/Edinoe okno dostupa k obrazovatelnym resursam window e
du ru

- DnektpoHHble oOoOpa3oBaTenbHBIE pecypchl - https://sites.google.com/view/eor-
shkola619/%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F-
%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0#h.2x
ky46t4dtcwh

- DenepanbHbIN LEHTP nH(pOpMaMOHHO-00pa30BaTEIbLHBIX pecypcoB -
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

- Jlenp 3a gHem. Hayka, oOpa3oBanue, kKynbrypa. @Dusmka — http://www.den-
zadnem.ru/seeking.php

- Poccmiickas snexrponHas mkona. @usnka - https://resh.edu.ru/subject/28/

- KnacchHas ¢wusuka (oO6pazoBaTenbHbIN pecypc Mo (U3MKE, WHTEPECHbIE MaTepUalbl 110
¢usuke, Tectsl) - http://class-fizika.ru/home.html

- CaiiT uis mperioiaBareneit pu3KKy, yqanuxcst 1 ux poaureneit http://www.fizika.ru/

- O06pazoBarenbHbIi nopTain dusmarkmacc. -
https://elementy.ru/catalog/8730/Fizmatklass Obrazovatelnyy portal fmclass ru
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- Hayuno-nonynspHblii (u3HKO-MaTeMaTHYECKUN KypHaI «KBaHm» -
http://kvant.mccme.ru/

- OtkpeiTeiid Komutemk. Ousnka. [loaroroska k EI'D - https://college.ru/fizika/

- Tectsl 0 pusuke onnaitn — https://onlinetestpad.com/ru/tests/physics

- Moe oOpa3zoBaHue. Ownnaitn - TECTHI o bmsuKe -
https://moeobrazovanie.ru/online test/fizika

- Ownnaitn/13. TectupoBanue mo ¢usuke - https://onlinedz.ru/subjects/physics

- CnoBapu u sHIMKIIONEMU Ha Akanemuke - https://dic.academic.ru/

4. KoHTPO/Ib M OlleHKAa Pe3yJbTATOB OCBOEHHsS 001Ie00pa3oBaTeJIbHOM

AUCHHUIIJINHBI

KoHTposs 1 OIICHKA Pe3y/IbTaTOB OCBOCHUS 001Ie00pa30BaTeIbHOMN TUCIUILTHHBI
PaCKpBIBAIOTCS Yepe3 AUCIUILTHHAPHBIE Pe3yIbTaThl, HANPaBJICHHBIC Ha (GOpMUpOBaHHE
00mux 1 MpodhecCHOHATBFHBIX KOMITIETCHIINH 10 pa3jesiaM U TeMaM COJICPKaHus YIeOHOTO

Marepuana.
Kox v HamMeHoBaHue Pa3zpen/Tema Tun oneHoYHBIX
@D opMHUPYeMbIX KOMIIEeTeH U MeponpPUATHI
OK 01. Beibupars cnoco0sl | Pazgen2.Temsr 2.1.,2.2., 2.3.
pemeHus a4 | Pasgen3.Temsi3.1.,3.2.,3.3. YcrHeli onpoc;
pO(hECCHOHATILHOM AEATENLHOCTH | Paspend. Temsid.1.,4.2., 4.3. OpoHTAIBHBIN 01IPOC;
HaOJII0IcHHE
HPUMCHHUTCIIEHO Pasnen5.Temsr 5.1.,5.2., 5.3. 2
3a BBIITOJTHEHHEM
K pa3JIUYHbIM KOHTEKCTaM Pasznen6.Tema 6.1.
71a00paTOPHBIX padoT;
Pazgen 7. Temwr 7.1, 7.2, 7.3.
MPaKTUYECKUE PaOOThI
Pa3zen 8. Tema 8.1
(pemienue
K 02. Hcnonws3oBaTh
O Paznen2.Temsr 2.1.,2.2., 2.3. KAYCCTBCHHBIX
BpPEMEHHEI TBa IIOHMCKa
CoBpeME € cpeac OHUCKa, | Paznen3.Temn13.1.,3.2.,3.3. ¥ PACUCTHBIX 3a1a4);
aHaJIn3a 14 WHTCPIPCTAINHA Pa3£[eﬂ4.TeMLI4.l.,4.2., 4.3. TECTUPOBAHHUE;
nHpoOpMaIHu " .
(b pMarinu, PaSZ[eHS.TeMLI 5.1.,5.2., 5.3. peleHne Kerc-3a1ad;
HH MaIlHOHHBI TEXHOJIOTHH
(popmarmo © CXHOJIO Pasnen 6. Tema 6.1. HaOIIOAEHUE U OI[EHKA
ISt BBITIOJTHEHHUS 3a11a4 .
2 5 a Pazgen 7. Temsr 7.1, 7.2,7.3. MOATOTOBKH  AEIOBOMH
mpo(EeCCHOHAIBLHOMN AeITEeIbHOCTH
pod A Pasznen 8. Tema 8.1 UTPBIL;
BBITIOJIHEHHE 3aJIaHui
OK 03. Tlnanuposath Pasnenl.Tema 1.1. vIl
MPOMEKXYTOYHOM
U peanu3oBBIBaTh COOCTBEHHOE Pasnen3.Tempbi3.1.,3.2.,3.3. p yr
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po¢eCcCHOHATIBHOE U JINYHOCTHOE
pa3BUTHE, NPEANPUHUMATEIBCKYIO

Pazngend. Temni4.1.,4.2., 4.3.
Pazgen 8. Tema 8.1

JeSATEIBHOCTD
B  mpodeccuoHambHOi  cdepe,

UCII0JIb30BATh 3HAHUS o

IIPaBOBOM u ¢uHaHCOBOM

IPaMOTHOCTH

B Pa3IUYHBIX KU3HCHHBIX

CHUTYaIHSIX

OK 04. O¢pextuBHO | Pasznen2.Temsr 2.1.,2.2., 2.3.

B3aUMO/JICHICTBOBaTh W paboTaTh
B KOJIJIEKTHBE U KOMaH/E

Pazgen3.Temni3.1.,3.2.,3.3.
Pazngend. Temri4.1.,4.2., 4.3
PazgenS.Temnr 5.1.,5.2., 5.3.
Paznmen 6 Tema 6.1.

Paznen 7. Temsr 7.1, 7.2, 7,3

OK 05. OcymecTBiATh YCTHYIO
U TMCBMEHHYI0O KOMMYHHUKAITUIO
Ha  TOCYJapCTBEHHOM  SI3BIKE
Poccniickoit @enepanyu ¢ yuetom
0COOEHHOCTEH COIIMAJIBHOTO

U KyJIbTYpPHOTO KOHTEKCTa

Pazpnenl.

Paznen2.Temsr 2.1.,2.2., 2.3.
Pazgen3.Tems13.1.,3.2.,3.3.
Pazgend. Temri4.1.,4.2., 4.3
PazgenS5.Temsr 5.1.,5.2., 5.3.
Pa3nen6.Tema 6.1.

Pazgen 7. Temw1 7.1, 7.2, 7.3
Pa3nen 8. Tema 8.1

OK 07. ConencTBoBaTh
COXpaHEHHUIO OKPYKAIOIIEH CpeIbl,
pecypcocOepeKeHUI0, TTPUMEHSTH
3HaHUg 00 HM3MEHEHHHU KJIMMAaTa,

TPUHITUTIBI OEpeKITUBOTO
MIPOM3BO/ICTBA, 3¢hHEeKTUBHO
JICUCTBOBATh B  YPE3BBIYAWHBIX
CUTYaLMIX

Paznen2.Temsr 2.1.,2.2., 2.3.
Pazgen3.Temr13.1.,3.2.,3.3.
Pazgend. Temri4.1.,4.2., 4.3
PazgenS.Temnr 5.1.,5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2
Pa3nen 8. Tema 8.1

arreCranuu

Pe3yabTaThbl 00yueHus

Kpumepuu oyenxu

Memoowt ouenku

Ymenusn:

— IIO0JIb30BAHUC MCTOAdaMHU

WHTepHer, ymeHune

u3 cetu MaTepHer

— XapaKTCpU30BaATb OoJIbIIIHE

AHITIOO

— IpaBUIIBHO BBIIIOJIHEHBI | — CDpOHTaJ'IBHBIf/'I
IIOHCKa I/IH(I)OpMaI_[I/II/I B CCTHU rpa(I)qucxoe I/I306pa)I(CHI/Ie OIIpoC,
AJITOPUTMAa U HUHBIC YCPTCHKH | — pucpMeHHBIN
KPUTHYCCKU OLICHUBATDH u Fpa(I)I/IKI/I, COMMyTCTBYIOIUC oTIpoC,
I/IH(I)OpMaI_[I/IIO, MOJIYYCHHYIO OTBCTY, — mpoBepka
— YMCHHUC HWJTIOCTPpHUPOBATH MIPaBUIBHOCTH
TCOPCTUYCCKUC TIOJIOKCHUSA BBITIOJIHEHUS
JAAaHHBIC, IPUBOJUTH IIPUMCPBI KOHKPCTHBIMU  IIPUMEpPaAMU, MPAKTHYECKUX
HCTOYHUKOB UX IOJIYUCHUSA U INPUMCHCHUC HX B HOBOU 3aﬂaHHI>'I,
PaGouast mporpamma no aucuuminHe Ousnka
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HaIrpaBJICHUA UCIIOJIb30BAHUA

M0JIb30BaHMsI HABBIKAMHU
paboTHI C OTIepaMOHHBIMU
CHCTEMaMU, OCHOBHBIMHU
BUIaMU IIPOTPAMMHOTO
o0ecrieyeHns ISl PEeLICHUS
y4eOHBIX 3a/1a4 110 BHIOpPAaHHOM
crielUaT3aum

CTPOUTH HEPABHOMEPHBIE
KO/Ibl, IONyCKAOII1e
OJIHO3HAYHOE JIEKOJUPOBaHUE
coobmienuii (mpepukcHbie
KO/IbI)

co3/aBaTh
CTPYKTYpPUPOBAHHbIE
TEKCTOBbIE JOKYMEHTHI U
JI€MOHCTPAIIIOHHBIE
MaTepHalbl ¢ UCIIOJIb30BaHUEM
BO3MOKHOCTEN COBPEMEHHBIX
IIPOrpaMMHBIX CPEACTB U
00JIaYHBIX CEPBUCOB

WCTIOJIH30BATh TaOTMYHBIC
(pensumroHHbIe) 06a3bI JAHHBIX,
B YaCTHOCTH, COCTaBJISATh
3ampockl K 6a3aM JaHHBIX (B
TOM YHCJI€ 3aIIPOCHI C
BBIYUCIISIEMBIMHU TIOJISIMH),
BBITIOJIHATh COPTHUPOBKY U
MIOWCK 3aIuceil B 0a3e NaHHBIX,
HATIOJHATh Pa3pabOTaHHYIO
0a3y TaHHBIX, YMECHUE
WCIIOJIb30BATh MJICKTPOHHBIC
TaOJIMIIBI TS aHAIN3A,
MpeACTaBICHUS U 00pabOTKH
JAHHBIX (BKIIFOYAS
BBIUHCIIEHUE CYMMBI, CPETHETO
apu(pMeTHYECKOro,
HauOOJBIIETO U HAUMEHBIIIETO
3Ha4YeHUH, pelieHue
ypaBHEHHUH);

HCII0JIb30BATh KOMIIBIOTCPHO-
MaT€MaTUdYCCKUEC MOACIIN IJIA
aHain3a 00ObEKTOB M

CUTyalliu IIPpU BBINIOJIHCHUUN
MMPAKTUYCCKOI'0 3alaHUs;

JEMOHCTpALUs YCBOEHHUS
panee M3YYEHHBIX
COINYTCTBYIOLLIUX BOIPOCOB,
c(hOpMHPOBAHHOCTH u
YCTOMYHUBOCTH
UCIIOJIb3YEMBIX IIPpU OTBETE
YMEHUI U HAaBBIKOB;

CaMOCTOSATCIIBbHBIC OTBEThI
0e3 HaBOJSIIMX BOIPOCOB
IpernoaBaTens

— IpOBEpKa
MPaBUJILHOCTH
BBITIOJTHCHUS
CaMOCTOSITEIIbHOM
paboThl

AHITIOO
«KoTenpHUKOBCKHiA
KOJIIEIDK OU3HECa»

Pa6ouast mporpamma mo aucnumnae Guznka
Crrenmanbaocts 40.02.04 IOpucnpyzaeHuus
Astop Iakmuna O.I1.

Crp. 26 u3 28




mporeccoB: GopMyTHUPOBATH
L[eJ1b MOJIEJIMPOBAHUS,
BBITIOJTHSTH aHATTU3
pe3yabTaTOB, MOJYYCHHBIX B
XO0JI€ MOJIEIIUPOBAHMUSI,
OIICHUBATh COOTBETCTBUE
MOJIENIU MOJIEIIUPYEMOMY
00BEKTY HITH TIPOTIECCY,
MPEICTABIATh PE3YIbTAThI
MO/ICTTMPOBAHUS B HATIISTHOM
153791 (S

— OpraHu30BHIBATH JTMYHOE
nH(}OpPMaLMOHHOE
MIPOCTPAHCTBO C
WCTIOJIb30BAHUEM Pa3INIHBIX
MU (POBBIX TEXHOJIOTHUH,
MMOHUMAaHHUE BO3MOXKHOCTEH
M (POBBIX CEPBUCOB
rOCyJapCTBEHHBIX YCIIYT,
M (dpoBBIX 00pa30BaATEIBHBIX
CEpBHCOB, TOHUMaHHE
BO3MOKHOCTEH U
OTPAaHUYEHUN TEXHOJIOTUIA
HCKYCCTBEHHOT'O MHTEJJIEKTa B
pa3IUYHBIX 00JIACTSX,
HaJIM4Yue IpeaCcTaBIeHUul 00
WCII0JIb30BaHUU
MH(OPMALIMOHHBIX
TEXHOJIOTUI B pa3IUYHbIX
npodeccHoHaNBHBIX chepax

3nanus:

— o posu wHPOpPMAIIUM U | — TIOJHO PacKpbITO TectupoBanue,
CBSI3aHHBIX C HEW MPOIECCOB B colep)kaHue Marepuaia B IIpOBEpKa
MPUPOJIE, TEXHHUKE H obbeMe, MpenycCMOTPEHHOM [IPaBHIIBHOCTH
0O0IIIeCTBE, MOHATHSIMU MIPOTPaMMOi; BEITIOJTHEHHS
«rH(bopManys», — Marepuai U3JI0XKEH MIPaKTUYECKUX
«uHPOPMAIUOHHBIN TPaMOTHBIM SI3bIKOM B 3aJJaHuH,
Hpoteccey, «CUCTEMA», OIIPEJEICHHON JIOTHUECKOI HCEMEHHBIH
«KOMITOHEHTBI CHCTEMBI», IOCIIEI0BATEILHOCTH, TOYHO KOHTPOJTH,
«CUCTEMHBIN apdexTy, HCIIOIB30BAHA

MpoBeEpKa
«H(}OpPMAIIOHHAS CHUCTEMAaY, MaTeMaTHuecKas 1 pOBEp
MPaBUILHOCTH
«CUCTEMA YITPABIICHUSD) CIICMAIN3HPOBAHHAS
BBITIOJTHEHUS
— noH H HOGH TEPMHHOJIOTHS M CUMBOJIMKA .
onumanue OCHOGHBLY p CaMOCTOSITEIIbHOM
HPpUHUUNOE Yycmpoucmea u
AHIIOO Pabouas mporpamma 1o gucruruimae Ousnka
«KoTeapHIKOBCKUI CnenuansHocts 40.02.04 FOpucnpyneHnus Crp. 27 u3 28

KOJIJICIK Gu3HeCca»

Astop Iakmuna O.I1.




¢ynKkyuonuposanus
COBPEMEHHBIX
CIAYUOHAPHBIX u
MOOUNBHBIX ~ KOMNbIOMEPOS,
meHnOenyuil paseumus
KOMNbIOMEPHBIX MEXHOI102U L

IIOHUMAaHHuEC OCHOBHBIX
IIPHUHIHXIIOB JUCKPECTHU3allUN

pa3IUYHbIX BUJIOB
nHpopmanuy, yMeHue
OIpeNensTh

nH(}OpPMaIMOHHBIN 00BEM

TEKCTOBBIX, Tpauueckux u

3BYKOBBIX JTAaHHBIX npu
3aJlaHHBIX napamerpax
JMCKPETU3aluN

MMOHNMaHHe yrpo3
nH(OpPMaLMOHHON

0€30MacHOCTH, UCITOJIL30BAHIE
METOJIOB u CpEICTB
MPOTUBOICUCTBUS STUM
yrpo3am, COOJIOJICHUE Mep
0e30I1aCHOCTH,
MPEA0TBPAIIAFOIINX
HE3aKOHHOE pacrpoCTpaHEHHUE
MePCOHANTBHBIX JTAHHBIX;

BIIaJICHUE TEOPETUYECKUM
anmnaparom, MO3BOJISIFOIIUM
ONPEAENIATh KpaTyalllivil MyTh
BO B3BELIEHHOM Tpade H
KOJIMYECTBO  MyTeH  MExXIy
BEpIIMHAMHU
OpPUEHTHUPOBAHHOTO
aIMKINYecKoro rpagda

paboTHI.

Jugpghepenyuposannsiii
3auém
AHIIOO Pabouas mporpamma 1o gucruruimae Ousnka
«KoTeapHIKOBCKUI CnenuansHocts 40.02.04 FOpucnpyneHnus Crp. 28 u3 28

KOJIJICIK Gu3HeCca»

Astop Iakmuna O.I1.
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