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1. OO6mias xapakTepucTuka pabouei mporpamMmsl
o01reo0pa3oBaTeILHON TUCITUTLTAHEI

1.1.006meo6pa3oBarenbHas AUCIUILIINHA «DU3HKA» SBISIETCS 0053aTEIHHOM YacThIO
00111e00pa30BaTEILHOTO ITUKJIa 00pa30BaTEIbHON MPOrPaMMBbl B COOTBETCTBHH C
®I'OC CIIO no cnernmanbHocTH 23.02.04 « TexHudeckas SKCIUTyaTarus 0 1bEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX, IOPOKHBIX MAITUH U 000Dy 10BaHUS
peanuzyemMoii Ha 6a3e OCHOBHOI'O O0IIEro 00pa3oBaHMs.

[Iporpamma pa3paborana Ha ocHoBaHuu TpeboBanuii PI'OC cpennero
oO1iero oOpazoBaHus ¢ y4eTOM MpodecCuoHaIbHON HAIPaBISHHOCTH OJy4YaeMOM
npodeccur/cnenuanbHocT. Ha m3ydenue aucnurmivabl «®dusnka» Ha 0a30BOM

YPOBHE OTBOAUTCS YETHIPE 3aUETHBIC €TMHUIIBI.
B 3aBucuMoctd 0T mnpodeccHoHaIbHON HAIMPaBICHHOCTH IOJy4aeMOM

npodeccun/crenuaibHOCTH CpEIHETO poeCCUOHAIBHOTO o0pa3oBaHUs
IPEToAaBaTeNlb CaMOCTOATEIBHO OINpPEAETseT TOCIEI0BATENbHOCTh HU3YUYCHHS U
00BEM YacoB, OTBOJAMMBIN Ha U3yUEHHUE OTICIBHBIX TEM, a TaK K¢ MOKET IIPOBOIUTH
JabopaTtopHble pabOTBl MO CBOEMY YCMOTPEHHIO C Y4YETOM HMEIOIIETOCS
000pya0BaHUSI.

1.2.1_[6.]11/1 U INIAHUPYCMBIC PC3YyJIbTAaThl OCBOCHHWA JUCHUIIIMHBIL!

1.2.1.Ilenu u 3aga4u JMCLHUILIMHBI:

Conepxanue mporpaMMmbl  0011€00pa30BaTEIbHON  TUCHUIUIMHBL  DuU3nKa
HaIpaBJICHO Ha JOCTHKEHUE CIICAYIONIUX IIEIICH:

. dbopmupoBaHUe y 00yUaIOIINXCSl YBEPEHHOCTH B 1IEHHOCTH 00pa30BaHusl,
3HAUYMMOCTH (DU3MYECKUX 3HAHUM [T  COBPEMEHHOTO KBATU(PHUIIMIPOBAHHOTO
CTICIIMAITUCTA TP OCYIIECTBICHUH €ro MPOo(hecCHOHATEHON NesSTENbHOCTH,

. dhopMUPOBAHHUE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH,

. OBJIaJICHUE CHEeUU(PUUYECKON cucTeMor (HU3NUECKUX MMOHSITHH,
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

. OCBOCHHE OCHOBHBIX (DM3UYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTE;

. OBJIQJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO IIO3HAHUS IPUPOIBI,

UCIIOJB3YeMbIMU B (pusuke (HaONIOACHUE, OMNKMCaHUuEe, H3MEPEHHE, BbIJBUKCHUE
THIIOTE3, MPOBEJCHUE SKCIICPUMEHTA);

. OBJIaJICHNE YMEHUSMU 00paldaThIBaTh JaHHBIC SKCIIEPUMEHTA, OOBICHATH
MIOJIYYCHHBIC PE3yJbTaThl, yCTAHABIMBATH 3aBUCHMOCTH MEXIYy (PU3HYSCKUMH
BEITMYMHAMU B HAOJIIOIAEMOM SIBJICHUH, JIEIATh BHIBOIBI,

. dbopmMupoBaHUEe YMEHHS pemiath (U3MYECKUE 3aJlauyd Pa3HbIX ypOBHEH
CJI0KHOCTH;
. pa3BUTHE NMO3HABATEIbHBIX UHTEPECOB, UHTEIUVIEKTYAJIBHBIX U TBOPUYECKUX

CIIOCOOHOCTEH B MPOIeCCe MPUOOPETEHUSI 3HAHUN C UCTIOJIb30BAHUEM PA3TUIHbI



UCTOYHUKOB HWH(MOpPMALMK M COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJOTHIA;
yMeHHI (HOpMyITHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO IO OTHOIIECHUIO
K (hu3nueckor HHPOpMAaIH, [10JIy4aeMOl U3 pa3HbIX HCTOUHUKOB;

. BOCIIUTAHHUE YYBCTBA TOPAOCTH 32 POCCHICKYIO (PU3UUECKYIO HAYKY.
OcBoenune kypca O/] «Duznka» npeanoiaractT peueHrue CIeayomuX 3a/1au:
. npuobpeTeHne 3HaHUN O (PyHIAMEHTANBHBIX (U3MUECKUX 3aKOHAX,

JeKalMX B OCHOBE COBPEMEHHOM (U3WYECKOM KApTUHBI MHpa, MPUHIUIIOB
JEHCTBUST TEXHUYECKUX YCTPONCTB M MPOU3BOJCTBEHHBIX IMPOILIECCOB, O Hauboee
BaXXHBIX OTKPBITUAX B 00JacTH (PU3MKH, OKA3aBILIUX OINpPEIECISIOIIEE BIUSHUE Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

L IIOHMMAaHHC (1)PI3H‘1€CKOﬁ CYIIHOCTH HBJIGHHﬁ, MMPOABJIAIOIIUXCA B
paMKax HpOI/I3BOIICTBeHHOﬁ ACATCIIBHOCTH,
i OCBOECHHE CIIOCOOOB MCIOJIHL30BAHUS ¢)H3H‘{6CKI/IX 3HAHUM I PCIICHUA

MPaKTUYECKUX U TNPOoGEecCHOHANBHBIX 3aJiad, OOBIACHEHMS SIBICHUU MPUPOJIBI,
MPOU3BOJCTBEHHBIX W TEXHOJOTMYECKUX MPOLECCOB, MPUHIUIOB JEHCTBUS
TEXHUYECKUX MPUOOPOB U yCTPOUCTB, o0ecneueHns 0€30MacHOCTH

MIPOU3BOJICTBA U OXPAHBI TPUPOBL;

. dopMupoBaHHE YMEHUM pemarb y4yeOHO-IPAKTHUUECKHE 3aJauu
(U3UYECKOro COAEpKaHusl C YU4ETOM MPOPECCUOHAIBHON HAIIPaBICHHOCTH;

. IpUOOpEeTEeHNE OMbITa MO3HAHWSA U CAaMOIO3HAHMS; YMEHUN CTaBUTh
3aJlayy ¥ peraTh IpodeMsbl ¢ y4€TOM IpodhecCHOHATbHON HAPaBIEHHOCTH;

. dbopMupoBaHUE YMEHUH UCKaTh, aHAJU3UpOBaTh U 00pabaThIBaTh
buznyeckyro HHPOpMALHIO C YIETOM IPOo(eCcCHOHATLHON HAIPABIEHHOCTH;

. MOJIFTOTOBKA OOYyYaIOUMXCAd K YCIENTHOMY OCBOCHHIO IUCIHIUIUH U

MonyJield NMpo(ecCUOHAIBHOTO LUKIA: (OPMHUPOBAHME Y HHUX YMEHUH M OIBITA
NEeATEIbHOCTH, XapaKTEepHBIX IJIsi Mpopeccuil / MOMKHOCTEH CIyKallluX WU
CHEeLMAIbHOCTEH,  MOJy4aeMblX B  NPO(PECCHOHANbHBIX  00pa30BaTEIbHbIX
OpraHU3aINSX;

. MOATOTOBKAa K (OPMHUPOBAHHMIO OOIIMX KOMIIETCHIIMM OyIyIiero
CHelMaNuCcTa: CcaMoo0pa3oBaHUs, KOMMYHUKAlLMM, TPOSBICHHUS TIpakJaHCKO-
MaTPUOTUYECKOW MO3UIINHU, COTPYIHUYECTBA, IPUHATHS PEIICHUN B CTAHIAPTHOM U
HECTaHJIAPTHOM  CUTyalMsX, MPOCKTUPOBAHMs, TMPOBEACHUS  (UBHUECKUX
u3MepeHud, 3¢GPexTUBHOTO U  OE30MAaCHOIO0  HCIMOJb30BAaHUS  Pa3JIMUYHBIX
TEXHUUYECKUX YCTPOMCTB, COOIOACHHS MpaBWJI OXpaHbl Tpylaa Mpu pabore C
buzngeckuMu prudopamMu 1 000pyA0BaAHHEM.

OcobeHHOCTh (OPMUPOBAHUS COBOKYIMHOCTU 337ad M3Y4YeHUS (PU3MKHU IS
CUCTEMBl  CpeAHEro  MNpo(ecCHOHANBHOTO  00pa30BaHUS  3aKIOYaeTcs B
HEO00X0AMMOCTHU peanuzanuu npodeccuoHaNTbHON HaIpaBJIE€HHOCTH
permaembix3agad, y4d€ta ocoOeHHOcTel cdepbl  NESITENbHOCTH  Oyaymux
CHELUATNCTOB.



B pe3ynbTaTe 0CBOECHUS JUCUUIIIMHBI 00YYarOUNACA JOJIKEH 3HATh:

. CMBICI TMOHSTHI: (Qu3MYecKoe SBICHHE, THIOTE3a, 3aKOH, Teopus,
BELIECTBO, B3aMMOJCHMCTBHE, AJIEKTPOMAarHUTHOE II0JIe, BOJIHA, (OTOH, aroM,
aTOMHOE PO, MOHU3UPYIOIIUE U3ITyUCHUS;

. CMbICT (PU3MUYECKUX BEJIMYMH: CKOpPOCTb, YCKOPEHHE, Macca, CHUIa,
UMIYIbC, paboTa, MEXaHWYECKas HHEPrusi, BHYTPEHHsA JHEPrus, abCOIIOTHAas
TEMIIepaTypa, CpedHsAs KHHETHYECKas SHEpPIWs 4YacTHUIl BEIIECTBA, KOJUYECTBO
TEIUIOTHI, 3JIEMEHTAPHBIN IJIEKTPUUECKUU 3apsiz;

. CMBbICT (PU3MYECKUX 3aKOHOB KJIACCUYECKONW MEXaHHKH, BCEMHUPHOIO
TATOTCHUS, COXPAHEHHsS OHEPIUH, UMIYJIbCa M  DJIEKTPUYECKOro  3apsna,
TEPMOJMHAMHUKH, SJICKTPOMArHUTHON UHAYKINH, poTodddexTa;

. BKJIaJ] POCCUICKUX M 3apyOE€KHBIX YYEHBIX, OKa3aBIIMX HauOoOJbIIee
BJIMSIHUE HA Pa3BUTHE (PU3UKU;

B pe3ynpTaTe 0OCBOCHUS IUCHUIUIMHBI 00YYarOIIHICs JOIKEH YMETh:

. MPOBOAUTHL HAOIIOICHUSI, TNIAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI,
. BBIJIBUT'aTh TUIIOTE3bI U CTPOUTH MOJEIH,
. MPUMEHATH TTOJYYCHHBIE 3HAHUS no  ¢usuke ISt
00BACHEHUS
pa3HOOOpa3HbIX (PU3UYECKUX SIBJICHUN U CBOMCTB BEILIECTB;
. MPAKTUYECKU HUCTIONIB30BATh (DU3UUECKUE 3HAHMUS,
. OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OpManuu;
. UCIIOJIb30BaTh MPUOOpPETEHHBIE 3HAHWS W YMEHUS IS PEIICHUs

NPaKTUYECKUX 3a/ady [OBCEJHEBHOM KHU3HHM, oOecnedeHusi Oe30MacHOCTH
COOCTBEHHOW  KHM3HH, pPAIMOHAIBHOTO  MPUPOJOMOIB30BAHUS W OXPaHbI
OKPY’KAIOIIEH CPEBI.

. ONUCHIBATh W OOBACHATH (U3NYECKUE SBICHUS U CBOWCTBA TEI:
CBOMCTBAa Ta30B, >KUIKOCTEH U TBEPABIX TEJ; 3JIEKTPOMATHUTHYIO HHAYKLHIO,
pacmpocTpaHeHHe JIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3ITyUCHHUE
U TIOTJIONIEHKE CBeTa aToMOM; (GOoTOd(DPeKT;

. OTJIMYATh TUIOTE3bl OT HAYYHBIX TEOPUH;
. JIeJIaTh BBIBOJIBI HA OCHOBE JKCIIEPUMEHTAIIbHBIX TaHHBIX;
. NPUBOJUTHL MPUMEPHI, TMOKAa3bIBAIOIIME, YTO: HAOMIOJAEHUS U

DKCIIEPUMEHT SIBJISIOTCS OCHOBOM JUIS BBIJIBUIKEHUS TMIIOTE3 U TEOPUM, ITO3BOJISIOT
IPOBEPUTh HMCTHHHOCTh TEOPETHUECKUX BBIBOJOB; (HU3UUECKas TEOpUs Jaer
BO3MOYKHOCTh OOBSICHSITh W3BECTHBIC SIBIICHUS MPUPOIbl W Hay4dHblEe (aKThl,
IIPECKa3bIBaTh CIIC HEU3BECTHBIC SABJICHHUS;

. NPUBOJUTHh MPUMEPHl MPAKTUYECKOTO MCIHOJb30BaHUS (U3MUECKUX
3HAHUU: 3aKOHOB MEXaHWUKH, TEPMOJUHAMMKU U DJIEKTPOJUHAMHUKHU B JHEPIETHKE,
Pa3JIMYHBIX BHUJIOB DJJIEKTPOMATHUTHBIX MW3JIY4YEHUW [UIA DPa3BUTUA paguo H
TEJIEKOMMYHUKAIIM, KBAHTOBOW (PU3UKHU B CO3TaHUU SIAEPHON SHEPreTUKHU,Ia3€POB;



. BOCIIPUHUMATh M HA OCHOBE TMOJYYEHHBIX 3HAHUN CaMOCTOSITEIHHO
OIlCHMBAaTh WH(MOpMaIMio, coaepkamryocs B coodmenusx CMU, WuatepHere,
HAyYHOMOMYJISIPHBIX CTaThX.

. MPUMEHSTH TTOJIYICHHBIC 3HAHUS IS PEIICHHs (PU3UUECKHUX 3a]1a4;

. OTNpENENATh XapakTep (pu3anmyeckoro mpoiiecca no rpadpuky, Tadiuie,
dbopmyrne*; wu3MepATh pPAA  (PU3NYECKHX BEIWYWH, TPEIACTABISAS PE3YIbTaThl
U3MEPEHUI C yUeTOM UX MOTPEIIHOCTEH.

1.2.2. Ilnanupyembpie  pe3yJbTaThl OCBOCHUSA  0011€00pa30BaTEeNbHOM
mucuuIInHbl B cooTBeTCTBUH ¢ PI'OC CIIO u Ha ocHose ®I'OC C00
Oco0oe 3HaueHue IUCIUIUTMHA uMeeT npu popmupoBanuu U pazsutun OK u [1K
(OK yxkaspiBarorcs u3 HoBoro makera ®I'OC CIIO 2022 roaa 1o
npodeccun/CrennaIbHOCTH )



Kon u HaumeHoBaHwue
bopMUPYyEMBIX
KOMITETECHIUI

HJIaHI/IpyeMLIC PE3YIIbTAThl OCBOCHUA OUCIHUITIIIMHBI

06mmel

JlicrMIIMHApHbIE?

OK 01. Beibupats criocoOsl
peleHus 3a1a4
npodeccuoHaTbHOM
AeSITeTbHOCTH
MPUMEHHUTETIHHO K Pa3IMuHbIM
KOHTEKCTaM

B gacTtu TpynoBOro Bocnuranus:

TOTOBHOCTh K TPYZy, OCO3HAHUE ILIEHHOCTH

MacTepCTBa, TPYAOTIO0HE;

FOTOBHOCTh K AKTUBHOW JIESITEIHHOCTH

TEXHOJIOTUYECKON U COLMAIIBHON HANpPAaBJICHHOCTH,

CIIOCOOHOCTh ~MHUIIMUPOBATh, IUIAHUPOBATH U

CaMOCTOSITETIbHO BBITIOIHATH TAKYIO AEATEIbHOCTD;
UHTEpEC K paznu4HbIM chepam
npo¢dheCCUOHATIBHON JIEATEIbHOCTH,

OBnazieHNe YHUBEPCATbHBIMU YUEOHBIMU

MO3HABATEIbHBIMU JICUCTBUSMMU:

a) 0a30BBIC JTOTUUECKHUE ACHCTBUSA:

- CaMOCTOSITEJIBHO dbopMynupoBaTh 17|
aKTyaJIM3upoBaTh MpoOJEMY, pacCMaTpUBATH €€
BCECTOPOHHE;

-yCTaHABIIMBAaTh CYIICCTBCHHBIM MPU3HAK WA
OCHOBaHMS IS CpaBHCHHS, KiacCU(HKAIUU U
000011IeHH;

ONpEAeATh LEIN JACSITCIbHOCTH, 3a]1aBaTh
napamMeTphl U KPUTCPHUH UX JTOCTHIKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHS
B pacCMaTPHBAEMbIX SBJICHHSX;
BHOCUTb KOPPEKTHBBI B  JACSATCIBHOCTD,
OLICHWBAaTh COOTBETCTBUE PE3YJIbTATOB IICJISM,
OILICHMBATh PUCKH IOCICACTBUN ACATCIHBHOCTH;

chopMHUPOBATh MPEJCTABICHUS O POJIA U
MecTe (M3MKH U acCTPOHOMHHM B COBPEMEHHOMN
Hay4YHOU KapTUHE MHpA, 0
cucTeMoo0pasyroiie poiu GU3NKU B pa3BUTUHU
€CTECTBEHHBIX HAayK, TEXHUKH U COBPEMEHHBIX
TEXHOJOTMH, O BKIAJAE€ POCCUHCKUX U
3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAayKW; TOHUMaHue (UBUYECKON CYITHOCTH
HaAO0JII0TaeMbIX SIBIICHUI MUKpPOMUDA,
MakpoMupa W Meramupa; IOHUMaHUE POJH
ACTPOHOMHUU B TPAKTUYECKON JEATEIHLHOCTH
YeJIOBEKA U JTalbHEUIIIEM HayYHO-TEXHUYECKOM
pazBuTHH, poid Gu3uku B (popmMuUpoBaHHUH
Kpyrozopa u (YHKIIMOHAJIBLHON TPaMOTHOCTH

YEJIOBEKA [T PEIICHUS MPAKTUYECKHUX 3a]1a4;
- chopMUpOBaTH YMEHUS peuiarb
pacdyeTHple  3aJadyd € SBHO  3aJaHHOU

bu3nYecKol MOJAENbIO, UCTIONB3Ysl (U3NUECKUE
3aKOHBI W TIPUHITUIIBI, HAa OCHOBE aHAJIW3a
yCIIOBUS ~ 3aJa4ydl  BBIOMpATh  (PU3HUECKYIO
MOJICIIb, BBIJICTATh (PU3NYECKHE BETUYMHBI H
dbopMysBl, HEOOXOMUMBIC I €€ PEIICHHS,
IPOBOJUTH PAacUeThl M OIEHWBATH PEATHHOCTH
MOJIYYeHHOTO 3HAYCHUS busngecKom
BCJMYMHBI, pEIIaTh KAauyeCTBCHHBIC 3ajayM,
BBICTpaWBasi JIOTUYECKH HEMPOTHBOPEUUBYIO




pa3BUBaTh KPEATHBHOE
pEIICHUH )KU3HEHHBIX TTPOOIeM
0) 6a30BBIC UCCIICAOBATCILCKUEC ACHCTBHS:

BJIQ/ICTh HaBbIKAMHU y4eOHO-
HCCIIEIOBATENIbCKOM U TPOEKTHON JESITEIbHOCTH,
HAaBBIKAMHM  pa3pelieHusi Npo0JieM;  BBISBIIATH
MPUYUHHO-CJIEICTBEHHbBIE CBSI3U 171
aKTyaJu3upoBaTh 3a7a4y, BBIABUTaTh THIIOTE3Y €€
peleHus,

MBIIIUJICHUC  IIPH

LEMOYKY
pacCyXJI€HUI C OMOPOW HA W3YyYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;

BJIA/ICTh OCHOBOITOJIATAIOIIUMU

(GU3NYECKUMHU  TIOHATUSMH W BEJIIMYWHAMH,
XapaKTEepU3yIOMUMH  (U3UYECKUE TPOIECCHI
(CBSI3aHHBIMU C MEXAHUYECKUM JIBHIKEHUEM,
B3aUMOJICHCTBUEM Ted, MEXaHUYECKUMHU
KOJICOaHUSIMU BOJIHAMU; aTOMHO-
MOJIEKYISIPHBIM CTPOCHUEM BELIECTBA,

51

TCINNIOBBIMU ITPOLCCCAMMU,

HaXOJAUTh apryMEHTHI JIJIsl J0Ka3aTeJbCTBA CBOMX|
YTBEpXKJACHUN, 3a7aBaTh MapaMeTpbl U KpUTEPUU
pelIeHus;

aHAJIM3UPOBATh  IOJIyYEHHbIE B  XOJ€
pelleHus  3aJaud  pe3yJIbTaThl, KPUTUYECKU
OLICHMBAaTh HX JOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSIX;
YMETh MIEPEHOCUTH
MO3HABATENIBHYI0O U MPAKTUYECKYIO
KU3HEACSITEIbHOCTH;

yMETb HMHTETPUPOBaTh 3HAHHUS U3 Pa3HbBIX
IpeIMETHBIX 001acTel;

3HAHUS B
oOiacTy

- BBIJIBUTATh  HOBBIC  HJEH, IpeaJiararh
OpUTHHAJIbHBIC TTOAXOIbI U PEIICHUS;
. CIIOCOOHOCTBH ux HUCITOJIb30BAHMS B

II03HABATEIBbHON U COLIMAJIBHOU MPAKTUKE.

DJICKTPUYECKUM U
BJICKTPUYECKUM TOKOM,
KoiaeOaHWsIMU W BOJIHAMH, OITHYECKHUMU
SIBIICHUSIMU, KBAaHTOBBLIMH SIBJICHUSIMU,
CTPOEHHEM aToMa HM  aTOMHOTO  siJpa,
PaIMOaKTUBHOCTHIO); BJIaJICHHUE
OCHOBOIIOJIAralOIMH ACTPOHOMHYECKUMU
MOHSTUSAMH, MO3BOJIIOIIMMU XapaKTEPU30BaTh
MPOLECChl, MNPOUCXOASIIME Ha 3Be3daxX, B
3BE3JIHBIX CHCTEMaX, B MEXKTaJJaKTUYECKOH
cpene; NBW)XEHUE HEOECHBIX TeJ, SBOJIOIMIO
3Be31 U Beenennoi;

MAardMTHBIM IIOJIAAMMU,
QJICKTPOMAroduTHBIMHA

- BJaJICTh 3aKOHOMEPHOCTSMH, 3aKOHAMH M
TCOPHUSIMH

(3akoH BcemupHoro Ttsarorenus, I, II u III
3akOHbI ~ HbrOTOHA,  3aKOH  COXpaHCHHS
MEXaHUYECKON JHEPruu, 3aKOH COXPaHCHHS
UMITYJIbCA, TPUHIUI  CYNEPIIO3UIIUA  CHJI,




OPUHLIAII  PAaBHONPABHOCTU  HMHEPIHUAJIBHBIX
CUCTEM OTCYETA; MOJIEKYJIAPHO-KHUHETUYECKYIO
TEOPUIO CTPOECHHMSI BEIIECTBA, Ia30BbIE 3aKOHBI,
HNEepBBIH  3aKOH  TEPMOJMHAMUKH;  3aKOH
COXPAaHEHHUS DJIEKTPUUYECKOrO 3apsja, 3aKOH
Kynona, 3akon OMa 1 ydacTka LelH, 3aKOH
Oma [U11 MOJHOM 3JIEKTPUYECKON IIETH, 3aKOH
JIxoyna - JleHma, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH COXPAHEHUs SHEPIHH, 3aKOH
NPSMOJIMHEMHOTO  paclpoCTPAaHEHUs  CBETAa,
3aKOH OTPAKEHMsI CBETA, 3aKOH MPEIOMIICHHUS
CBETa; 3aKOH COXpPAaHEHUS DSHEPruH, 3aKOH
COXpaHEHUs HUMIIYJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOr0 3apsAla, 3aKOH COXPAHCHMS
MaccoBOI'O 4YHMCJIa, MOCTynarel bopa, 3akoH

PaIMOaKTUBHOTO pacnana); YBEPEHHOE
WCIIOJIb30BaHME 3aKOHOB M 3aKOHOMEPHOCTEU
npu  aHainuize  (PU3MUECKUX  SBJICHUM U
IIPOLIECCOB.
OK 02. Hcnonb3oBath B obnacTy IeHHOCTH HAYYHOTO ITO3HAHUS: -yMETh YYMUTHIBATH TPAHUIBI [PUMEHECHUS]
COBPEMCHHBIC CPpCACTBA - C(l)OpMI/IpOBaHHOCTB MHUPOBO33pEHUS, HN3YUYCHHBIX (I)I/IBHLICCKI/IX MOJIETICH:
IIOMCKa, aHaIn3a 1 COOTBETCTBYIOLLIETO COBPEMEHHOMY ypOBHIO| MaT€puajibHasd TO4Ka,

UHTEpIIpeTanuu HHHOPMAIIUH,
1 UH(GOpPMAaIIMOHHbIE
TEXHOJIOTHH ISl BHITIOJTHEHUS
3azaq

npodecCHOHAILHON

ACATCIBHOCTHU

pa3BUTUSIT HAyKU U OOIIECTBEHHOW MPaKTHUKH,
OCHOBAaHHOI'O Ha JIHAJIoTe KYJIBTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIMKYJIbTYPHOM MUPE;

- COBEPIIECHCTBOBAHUE A3BIKOBOU
YUTATEIBCKOU KYJBTYpPBI KakK cpencraa

BSaHMOHCﬁCTBHH MCXKAY JIIOAbMHU U ITIO3HAHUA

n

MHEpLUHAJIbHAS CUCTEMA OTCYETa, WICAIbHBIN
ra3; MOJEIW CTPOCHHUsI Ta30B, XUIAKOCTEU U
TBEPABIX TEJI, TOUEUHBIN JJICKTPUUECKUN 3apsil,
AlepHas MOJENIb aTOMa, HYKJIOHHAs MOJENb
aTOMHOTO siipa NOpHU peuieHuH (U3NUEeCKUX
3a1ad4.
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MUDA;

- OCO3HaHUE LIECHHOCTU Hay4YHOMU|
NeSTEeIbHOCTH, TOTOBHOCTh OCYIIECTBJISITH
IPOEKTHYIO U HCCIIEIOBATENBCKYIO

JeSITEIbHOCTh UHIUBUIYAJIbHO U B TPYIIIE;

- OBnaneHne yHUBEPCAIBHBIMH y4e€OHBIMU
MO03HABATEJIbHBIMU JIEHCTBUSMU:

B) pabota ¢ uHpopMaIrei:

- BJIa/IeTh HAaBBIKAMU TMOJIy4YeHUs UH(popMamu
U3 UCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSITEIEHO
OCYILIECTBIISITh MOUCK, aHAJIU3, CUCTEMATU3aLUI0 U
MHTEPIIPETALNI0 HHPOPMAINH Pa3TUIHBIX BUIOB U
bopM TpeACTaBIEHHS; -CO3[1aBaTh TEKCTHl B
pa3IMuYHBIX (QopMaTax C yYE€TOM Ha3HAYCHUS
uHpopMaluu M LEJIEBOM ayJuTOpUH, BBHIOUpas]
onTUMaibHyt0o  (opMy  TpenCTaBiICHHUS U
BU3YyaJIHU3allii; -OLICHUBaTh  JOCTOBEPHOCTD,
JETUTUMHOCTh HH(OpPMAIMH, €€ COOTBETCTBHE
IPAaBOBEIM W MOPAJIbHO-ITUYECKHM HOpPMaM; -
UCIIOJIb30BaTh  CPEACTBA HMHGOPMALMOHHBIX U
KOMMYHHMKAIIHOHHBIX TEXHOJOTHH B pEIIeHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX 171
OpPraHM3allMOHHBIX  33aJad  C  COOJIOJCHHEM
TpeOOBAaHUM IPTrOHOMHUKH, TEXHUKH O€30IaCHOCTH,
THTHUEHBI, pPECypcocOepeKeHHs, TMPaBOBBIX U
TUYECKUX  HOPM, HOPM  HMH(DOPMAIMOHHOM
0e301acHOCTH;

- BIAJCTh HABBIKAMU  PACMO3HABAHHUS |

3aIUTHI uHpopmarumy, nHOpPMAITMOHHON

0€30I1aCHOCTH JINYHOCTH.
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OK 03. ITnmanupoBats 1
pealn30BbIBaTH COOCTBEHHOE
npogeccruoHaIbHOe U
JMYHOCTHOE Pa3BUTHE,
IpeITPUHUMATEIBCKYIO
IeSITeIbHOCTD B
npodeccuonanpHOM chepe,
MCIIOJIb30BaTh 3HAHUS TIO
(uHAHCOBON I'PaMOTHOCTH B
Pa3IMYHBIX KU3HECHHBIX
CUTYaLUsX

B oGnactu 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMS:
c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUS, dTUYCSCKOTO ITOBEJCHHUS,

- CIIOCOOHOCTh OLIEHUBAaTh CUTYaLUIO U

MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSIChH

Ha

MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HAHHE JINYHOTO BKJIaJa B IOCTPOCHUE

YCTOMYMBOTO OyayIIEro;

- OTBETCTBEHHOE OTHOIIICHHE K CBOUM

poauTensaM U (WIu) IPYTUM YICHaM CEMbH,

CO3JIaHUIO CEMBbH Ha OCHOBE OCO3HAHHOTO

MIPUHATHUSA [IEHHOCTEW CEMEWHOMN KU3HU B

COOTBETCTBUM C TpaaulIUsIMU Hapo10B Poccuu;

OBnajieHHEe YHUBEPCAIbHBIMU  PETYJISTUBHBIMU

JNEUCTBUSIMHA:

- BIQJIETh OCHOBHBIMH METOJaMHU HAay4HOTO
MO3HAHMUS, busuke:
IPOBOJIUTH MPSIMBIE M KOCBEHHBIE H3MEpPEHUS
¢u3nUecKux BEIMYUH, BHIOMpask ONTHMAaJIbHbIHI
Croco0 W3MEpPEHUs M HCIOJB3YyS H3BECTHBIC
METO/Bl OIIEHKH TOTPEIIHOCTEH H3MEpPEeHUH,
OPOBOAUTH  MCCIEAOBAHHE  3aBUCHMOCTEH
GuU3NYECKUX BEIMYMH C  HCIOJB30BAaHUEM
OpsSIMBIX H3MEpPEHUM, OOBACHATH IOJyYEHHBIE
pE3yNbTaThl, UCHONB3YS (U3UYECKHUE TEOPHH,
3aKOHBI W TIOHATHSA, M JeJaTh BBIBOJBL
coOmo1aTh npaBuiia O€30MACHOr0 TpyAa IpH
IPOBEJICHUH HCCIICOBAHUN B paMKax y4eOHOTO
AKCIIEPUMEHTa U Y4YeOHO-UCCIIEIOBATEIbCKOM
JESITEIbHOCTH C UCTIONB30BAHUEM ITH(PPOBBIX

HCITO0JIb3yCMbIMHU B

a) caMOOpraHu3aIus:

- CaMOCTOSITEJIBHO  OCYLIECTBIATH
II03HABATEBHYIO AEATEIIBHOCTb,
BBISIBJISITE  TTPOOJIEMbI, CTaBUTh 151

dbopMyIMpoBaTh COOCTBEHHBIE 33]]a4H B

00pa30oBaTeIbHOMN 1EATETbHOCTH U KU3HEHHBIX

CUTyalUsIX;

- CaMOCTOSITEJIBHO COCTABIIATH IIJIAH PELICHUS

POOJIEMBI C YY€TOM UMEIOIIUXCS PECYPCOB,

COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

- JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

cr1oco0cTBOBaTH (POPMUPOBAHUIO U MTPOSIBICHUIO

IIUPOKOM IPYIUIIUU B Pa3HbIX 001aCTAX 3HAHUH,

IOCTOSIHHO IOBBIIIATh CBOM 06p330B3.T€JIBHBII>i 141

U3MEPUTETBHBIX YCTPOUCTB U JIabOpaTOPHOTO
000pyIOBaHUs; c(hOopMHUPOBAHHOCTH
NPEACTAaBIICHUA O  METoJaxX  TOJyYCHHUS
HAyYHBIX aCTPOHOMUYECKUX 3HAHUH - OBIAJIETh
(chopmupoBaTh MpeCTABICHUS) MPaBUIAMU
3anmucu  (usudyeckux  popmyn  penbedHO-
TOYEUHON cucTeMbl 0Oo3HaueHuit JI. bpaiins
(mJ1s cremnbIX ¥ CIabOBUASIINX O0YyJArOIIUXCS).
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KYJbTYPHBII YPOBEHB; O) CAMOKOHTPOJIb:
UCITOJIB30BaTh TPHUEMBI pPe(IICKCUU ISl OILCHKH|
CUTyalliy, BBIOOpA BEPHOTO PEIICHUS;

-YyMETh OLIEHUBaTb PUCKA H CBOEBPEMEHHO
MIPUHUMATH PEIIEHUS IO UX CHUKECHUIO;

B)  SMOIIMOHAJbHBIA HWHTEJUIEKT,
peAnoJiaralomuii chopMUPOBAHHOCTD:
BHYTPEHHEU MOTHBAIIUH, BKJIFOYAIOIIIEN
CTPEMJICHHE K JOCTMIKCHUIO ILEIH W YCIEXY,
ONTUMHU3M, WHUIIMATUBHOCTD, YMEHUE

JICCTBOBATh, NUCXOs U3 CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKIIIOYAIONIeH CIIOCOOHOCThH
IMOHMMATh YMOIIMOHAJILHOE COCTOSIHUE

JIPYTUX, YYUTBIBATH €r0 MPHU OCYIIECTBICHUN

KOMMYHHUKAIIMH, CHIOCOOHOCTh K COUYBCTBHUIO H

COIEPEKUBAHMIO;

COIIMAIBbHBIX HaBBLIKOB, BKJTFOYAIOIINX

CIIOCOOHOCTH BBICTPauBaTh OTHOIICHUSI C APYTUMU

JIOJIBMHU, 3a00TUTHCS, TMPOSBIATH HMHTEPEC M

paspemarb KOH(IUKTHI.

OK 04. D dexTrBHO
B3aMMO/JICCTBOBATh U
paboTaTh B KOJIJICKTHBE 1
KOMaH/IC

- TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO

M CaMOpPa3BUTHUIO,  CAMOCTOSITEIBHOCTH U
CaMOOIIPEICIICHUIO; -OBJIAJICHUE HaBBbIKAMU
y4e0HO-MCCIIeI0OBATEIHCKOMH, MMPOEKTHOM u
COLIMAJIBHOM JICSITECIbHOCTHU;

OBnajneHue YHUBEPCAIIbHBIMU

KOMMYHUKAaTUBHBIMU JICHCTBUSMU:
0) coBMecTHas JICITCIILHOCTb:

- IIOHMMAaTb KW HCIIOJIB30BaTh HNPCHUMYIIICCTBA

KOMaHIHOU U

- OBJANETh YMEHHSAMH paboTaTh B TPymHme ¢
BBITIOJTHEHUEM Pa3JIMYHBIX COITMATIBHBIX POJICH,
IJIaHUPOBATh PabOTy TPyMIbl, paldoOHAIBLHO
pacnpeienaTh JAeSITSIbHOCTh B HECTaHIAPTHBIX
CUTyalMsiX, aJeKBaTHO OIEHWBATh BKJIAJ
KKIOTO W3 YYaCTHUKOB TPYMIBI B PEIICHHUE
paccMaTpuBaeMOU MPOOIEMBI.
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WHIUBUYaIbHON paOOThI;

- IIPUHAMATh LEJIN COBMECTHOM
NEeSTebHOCTH, OpraHU30BbIBAThH u

KOOPJIMHUPOBATh JIEUCTBUS IO €€ JOCTHKECHHIO:

COCTABJIATH IJIaH JEHCTBUMN, paCHpPEEsTh POIH C

y4eTOM  MHEHHMH  Y4YacTHHUKOB  OOCYXXIaTb

pE3yNbTaThl COBMECTHOM pabOTHI;

- KOOPJMHHUPOBATh M BBINOJIHATH paboTy B

YCIIOBUAX peanbHOro, BUPTYAJILHOTO U

KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

- OCYUIECTBJISATh MO3UTUBHOE CTPATErHMYECKOE

MOBEJCHUE B PA3JIMYHBIX CUTYalHAX, MPOSBIATH

TBOPYECTBO U BOOOpaKE€HUE, ObITh UHULIUATUBHBIM

OBnazieHNe YHUBEPCATbHBIMU PETYIATUBHBIMU

JNEUCTBUSIMU: T') IPUHATHE CEOS U APYTUX JIIOCH:

- IPUHUMATh MOTHBBI M apryMEHThl APYTUX

JIOJEH TP AHAJIN3€E PE3YJIbTaTOB JIESTEILHOCTH;

- OpPU3HABAThb CBOE MPAaBO M MPaBO JPYrUX

J0JIe Ha OIMMOKH; pa3BUBaTh CIIOCOOHOCTh
MMOHUMATh MUP C TTO3UIMHU JIPYTOT0 YEJIOBEKaA.
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OK 05. Ocy1iecTBasiTh
YCTHYIO W TUCHMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYJJapCTBEHHOM SI3BIKE
Poccuiickon ®@enepanuu ¢
y4eToM 0COOEHHOCTEN
COILIMATILHOTO U KYJIBTYPHOTO

KOHTCKCTa

B ob0nacTu 3cTeTMUECKOro BOCIIUTAHUS:

- ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUas

ACTETUKY HAYYHOTO TBOPYECTBA, IPUCYILETO

buznyeckoil HayKe;

- CIIOCOOHOCTh BOCIIPUHUMATD Pa3InYHbIC

BU/JIbI HICKYCCTBA, TPAULIMU U TBOPYECTBO CBOETO U

JPYTUX HapOJIOB, OLIYIIATh SMOLUOHAIBHOE

BO3JICHICTBHE UCKYCCTBA;

- yOEXI€HHOCTh B 3HAYMMOCTH JJIs1 TUYHOCTH

1 00I11€CTBA OTEUECTBEHHOTO U MHPOBOTO
HCKYCCTBa, STHUYECKUX KYJIbTYPHBIX

TpaguLIAA U HAPOJHOTO TBOPYECTBA;

TOTOBHOCTh K CaMOBBIP2KEHUIO B Pa3HBIX BHJAX|
UCKYCCTBA, CTPEMJICHHME NPOSBIATh KadeCTBA
TBOPYECKON JINYHOCTH;

OBnaneHue YHUBEPCAIIBHBIMU

KOMMYHHUKAaTUBHBIMU JCHCTBUSIMU: )
oOIeHHE:
- OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX
cdepax Ku3HH;
- pacrio3HaBaTh HeBepOaIbHBIC CPEJICTBA
OOILIEHNsI, IOHUMATD 3HAYEHUE COLIMAIbHBIX
3HAKOB, PACIO3HABATh MPEANOCHUIKU
KOH(DJIUKTHBIX CUTYallUid U CMATYATh

- YMETh pacrno3HaBaTh (U3NYECKHE SIBICHUS
(mporiecchl) W OOBSICHATH HUX HA OCHOBE
U3YYEHHBIX paBHOMEpHOE
PAaBHOYCKOPEHHOE MNPSIMOJUHEHHOE JBUKEHUE,
cBOOOJHOE TIIaJICHUE T, JBWDKCHHE 110
OKPY>KHOCTH, HUHEpIUs, B3aUMOJICUCTBHE TeEJ,
KoJIe0aTeIbHOE IBIKEHUE, PE30HAHC, BOIHOBOE
JBUKEHUE; muddyzus, OpOYHOBCKOE
JIBIDKEHUE, CTPOCHUE MKUIKOCTEH U TBEPABIX
TeJ, U3MCHEHHE 00beMa Tel MPH HarpeBaHUU

3aKOHOB!:

(oxJIaKIEeHUN), TEIIOBOE paBHOBECHE,
ycrapeHue, KOHJIEHCAIU, IIJIABJICHHUE,
KpHCTaJUIn3alus, KUIICHUE, BJIAKHOCTh
BO31yXa, CBfA3b CPEOHEU  KHUHETUYECKOU
SHEPIrUM TEIUIOBOTO JBWXEHHS MOJIEKYJN C
aOCONIOTHOM  TeMIepaTypoil,  IOBBIIICHHUE
JIaBJICHUsI Tra3a IpU €ro HAarpeBaHUU B

3aKpBITOM COCYZE, CBSI3b MEXKIY IMapaMeTpamu
COCTOSIHMSI Ta3a B U30IPOLIECCAX; AIEKTPU3ALIHS
TN, B3aMMOJCIHCTBUE 3apsAl0B, HAarpeBaHHE
OPOBOJHUMKA C  TOKOM,  B3aUMOJEHCTBHUE
MarHuToB, 3JICKTPOMarHUTHas
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KOH(JIUKTHI;
-pa3BepHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY
3pEHHSI C UCTIONb30BAHUEM S3BIKOBBIX CPENICTB.

WHIYKLMS, JEWCTBUE MAarHUTHOTO TMOJs Ha
MPOBOJHUK C TOKOM U JABWKYIIUHCA 3aps,

ANIEKTPOMATHUTHBIE KOJEOAHWsI W BOJIHBI,
OpSIMOJIMHEWHOE  PACIpPOCTPAHEHHE  CBETA,
OTpa)k€Hue, TMpelioMJICHUEe, HWHTEpPEpeHIIUs,

audpakius U TONSPHU3ANUs CBETa, JUCIEPCHUS
cBeta; (porosnexTpuueckuid 3PpQexT, cBeToBOE
JaBJIeHWE,  BO3HUKHOBEHHE  JMHEWYATOTO
CIIEKTpa aToMa BOJOPOZA, ECTECTBEHHAS W
MCKYCCTBEHHAsI PaIMOAKTUBHOCTb.

OK 07. CopnelictBoBaTh
COXPAaHEHUIO OKPYKaIOIIEH
Cpelbl, PECypCcOCOEepeKEHHUIO,
MPUMEHSATH 3HAHUS 00
W3MEHEHUU KIIMMaTa,
MPUHITUIIBL OEPEXKITUBOTO
MPOU3BOCTBA, 3PPEKTUBHO
JIEUCTBOBATH B UYPE3BbIYANHBIX
CUTYALUAX

B 0651acTu 5K0JI0THYECKOTO BOCITUTAHUS:
c(hOpMHUPOBAHHOCTH DKOJIOTUYECKOHN
KyJbTYypbl, TOHAMAaHUE BIUSHUS COLHUAJIBHO-
DKOHOMUYECKHUX  MPOILECCOB  HA  COCTOSTHHE
MPUPOJHOM WM COLMAIBHOM CpEAbl, OCO3HAHHUE
rJI00AJIBHOTO XapaKTepa dKOJIOTUUECKHUX MPOoOIeMm;
- IUITAHUPOBAHUE W OCYLIECTBJIEHHUE JIEHMCTBUM
B OKPYJXKAIOIIEH Cpele Ha OCHOBE 3HAHUS LIEJICHU
YCTOWYHUBOTO PA3BUTHUS YEJIOBEUYECTBA;
aKTUBHOE HENPUATHE JEHUCTBUH,
BpEJl OKPYIKAIOIIEH CpELE;
- yMEHHUE TPOTHO3UPOBATH HEOIATONPUSTHBIC
DKOJIOTUYECKNE MOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPALLATH UX;
- pacimpeHue OTbITa
NEeATEIIbHOCTH JKOJIOTUYECKOU

HaIpaBJIEeHHOCTU Ha OCHOBE 3HAHUM MO (PU3HUKeE.

IMPHUHOCAIINX]

- chopMupoBaTh  yMEHHUS  MPUMEHSATH
TIOJTYYCHHBIC 3HAHUS JJII OOBSICHEHUS YCIOBHM
MpOoTeKaHUsl PU3NYECKUX SBJIICHUM B MPUPOJIE U
JUISl TIPUHATHS TPAKTHYECKUX PEIICHHH B
MOBCEAHEBHOM  JKM3HU i1 OOecredeHus
0e30macHOCTH TMpU OOpaIieHHuH C OBITOBBIMU
npubopaMu W TEXHHYCCKHUMHU YCTPOWCTBAMH,
COXpaHEHUsI 3JI0pPOBbsi M COOIIOJCHUS HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKpYKaromiei

cpene; MOHUMaHUue HEO0XO0ITUMOCTH
MIPYMEHEHUS JIOCTHIKECHUH [1)763709% u
TEXHOJIOTUH IS pauKrOHAIIBLHOTO
MIPUPOAOTIOIH30BAHUS.

1YKa3biBaloTcA popmupyemMble JIMYHOCTHbIE U MeTanpeameTHble pesyabTatbl 3 ®rOC CO0 (B nocneaHelt peaakumm ot 12.08.2022) B oTrnaronbHom
dopme 2 ncumnnmHapHble (NnpeameTHble) pe3yibTaTbl YKa3blBAOTCA B COOTBETCTBUM C MX NOSIHbIM NepedyHem Bo PrOC COO (B nocnegHer peaakunm ot
12.08.2022 pgna 6a3oB80ro u yrnybaeHHoro yposHa obyyeHums
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IIpodeccuonanbHbIEe KOMIIETEHIMH

Koxa u popmysmpoBka
KOMIIETEeHIIUM

IToka3aTenn oCBOCHHS KOMIIETEHIIUH

[1K.1.3. BeimosnHsTh TpeOOBaHUS
HOPMAaTHUBHO-TEXHUYECKOMN
JIOKYMEHTAIIMU TI0 OpraHu3aiuu
JKCIUTyaTallui  MalllMH  [pHU
CTPOUTENLCTBE, COACPKAHUU U
PEMOHTE 10pPOT

ITpakTUYECKHI OMBIT: PETYJIUPOBKH JABUTATENICH BHYTPEHHETO CTOPAHMUS;

VYMenus:

- BBITIOJIHSITH OCHOBHBIC BHIBI pa0OT IO TEXHUYECKOMY 00CITYKUBAHHIO

U PEMOHTY MOIbE€MHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX MAIIIMH U 000PY0BaHUS B
COOTBETCTBHH C TPEOOBAHUSIMU TEXHOJIOTUYECKUX MPOLIECCOB;

- OCYIIECTBIIATh KOHTPOJIb 3a COOJIFOACHUEM TEXHOJIOTHYSCKOM

UCIUAIIINHEI

3HaHUA: OpraHU3aIuy U TEXHOJIOTHH PaboT IO CTPOUTEIBCTBY, COICPIKAHUIO U PEMOHTY
JIOPOT ¥ UCKYCCTBEHHBIX COOPY>KEHUM

IIK 2.1. BeimonHsaTh
periiaMeHTHble  paboThl IO
TEXHUUYECKOMY O0OCITyKHBaHUIO
u PEMOHTY NOIbEMHO-
TPAHCIOPTHBIX, CTPOUTEIBHBIX,
TOPOKHBIX MaIIvH u

000pyI0BaHUS B COOTBETCTBUH C
TpeOOBaHUIMU
TEXHOJIOTHYECKHX MTPOIIECCOB

[IpakTUYeCKHil ONBIT:

- TexHH4eckoro oocimyxupanus JIBC u moabeMHO-TpaHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX
MaluH U 000pyAOBaHUS;

YmMmenus:

- TI0JIb30BATHCSl UBMEPUTEIIBHBIM HHCTPYMEHTOM;

3HaHuUs:

- YCTPOWCTBO U MPUHIHUII IEUCTBUS MMOIBEMHO-TPAHCIIOPTHBIX, CTPOUTEIIBHBIX, TOPOKHBIX
MalIlliH, aBTOMOOUJICH, TPAKTOPOB U UX OCHOBHBIX UaCTEH;

- IPUHIIUIIBI, JIEXKAIIHE B OCHOBE (DYHKIITMOHUPOBAHUS AIEKTPHUUECCKUX

MAaIlVH U 3JIEKTPOHHON TEXHUKHU;

- KOHCTPYKIUHIO U TEXHUYECKHE XaPAKTEPUCTUKHU IIICKTPUUECKUX MAILIUH
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IMOCTOSIHHOI'O U IICPEMCHHOI'O TOKA,
- OCHOBBI ITHCBMATHKH,

- OCHOBBI MCXaHHUKMH,

- OCHOBBI TUAPABJIMKU,

- OCHOBBI 3JICKTPOHUKH,

- OCHOBBI PAIUOTCXHUKHU,

- OCHOBBI 3JICKTPOTCXHUKHU

IIK 2.3. Onpenensite
TEXHUYECKOE COCTOSIHUE CHCTEM

M MEXaHW3MOB  TIOJLEMHO-
TPAHCIOPTHBIX, CTPOUTEIBHBIX,
TTOPOKHBIX MaIuH u
000opy1oBaHUs

[IpakTUYECKH1 OMBIT:

- MOJIb30BAHUSI MEPUTEIBHBIM HHCTPYMEHTOM, TEXHUYECKUMU CPEACTBAMH KOHTPOJIS U
ONpeIeJICHHs TapaMeTPOB

YMenus:

- YUTaTh, COOMPATH U ONPEACIISITH MAPAMETPhI PJICKTPUUECKUX IIeTICH

AIEKTPUYECKUX MAIIUH OCTOSIHHOTO U IMTEPEMEHHOTO TOKA;

- YUTATh KUHEMATUYECKUE U IPUHIIUITUAIIBHBIC DJIEKTPUUECKUE, TUAPABINYECKUE U
MMHEBMATUYECKUE CXEMBI IOIbEMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX, TOPOKHBIX MAILIMH U
o0opy10BaHUS;

3HaHUsA:

- CIIOCOOBI IPEAYIPEKICHUS U YCTPAHEHUSI HEUCTIPABHOCTH KEJIE3HOI0POKHO-CTPOUTEITBHBIX
MaIllUH U MEXaHU3MOB;

- IPUHIIUIT JEHCTBUS KOHTPOJIbHO-U3MEPUTEIHLHOTO MHCTPYMEHTA U TPUOOPOB
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2. CtpykTypa u coaepkanue 001eo0pa3oBaTeIbHON JUCITUTITHBI

2.1 O6beM TUCIUILIMHBI U BUJIbI Y4eOHOH paboThI

Bun yueOHO# paOoThI Ob6beMm B
qacax
O6beM 00pa3oBaTENIbHOM MPOTrPAMMBbI TUCHUTITHHBI 144
1. OcHoBHOE coziepKaHue 82
B T. U.:
TEOpETHIECKOe 00yUIeHUE 50
abopaTOPHBIE 3aHATUS 20
KOTPOJIbHBIE pa0OThI 12
2. [IpodeccronanbHO-OpUEHTUPOBAHHOE COJICPIKAHKE 54
B T. U.:
TEOPETUYECKOe 00yUCHUE 36
1ab0paTOpPHBIE 3aHITHUS 18
JlubdepennmpoBanusiii 3auet (1 cemectp) 2
[IpoMexxyTouHas aTTecTanus (9K3aMeH 2 CEMECT)) 6
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2.2.TemaTuyeckri IUVIAH U COAEPKAHUE TUCUMILIMHBI «DPuU3uKa»

dDopMupyembie
Conep:xanue y4eGHOro MaTepuaJa, Ja6opaTopHbie H obume n
HaumenoBanue . 06 npodeccHoHaIb
NPAKTHYeCKUe PadoThl, HTHAMBHUIYAJIbHBIN POEKT bEM p
pa3aesoB U TeM YaCOB HEIE
(ecnu npedycmompernt)
KOMIIETEHI
1071
1 2 3 4
BBenenue. Copaep:kanue yueOHOTr0 MaTepuaJia: 2 OKO03
®u3nka u MeToabl | dusnka—QGyHIaMeHTalbHAs HayKa O MPHUpoJie. ECTecTBeHHO-HAYyUHBIH METOI OKO05
HayuHoro IIO3HAHUSA, €r0 BO3MOKHOCTH W TPaHULBl NMPUMEHUMOCTH. ODKCIIEPUMEHT U
NMO3HAHUA TEOpHUsi B MpOLECCe IMO3HAHMS MpupoAbl. MopaenupoBanue (U3HMUECKUX
SBJICHUM M MPOLECCOB. Ponb 3KCIIEpUMEHTa U TEOPUHU B MPOLIECCE MO3HAHUS
npupoapl. @Pusmyeckas BenuuuHa. Dusnueckue 3akoHbl.  ['paHuLbI
MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB W Teopwil. [IpuHIMN COOTBETCTBUA.
[lonsitue o Qusmyeckodt kaptuHe wMupa. IlorpemHocT U3MepeHUN
dbu3nyeckux BeNUYUH. JHaueHue ¢usuku npu oceoeHuu npogeccuii u
cneyuanvrocmei CI10?.
Paznesal.Mexanuka 14 OKO1
Temal.l Copaep:kanne yueOHOIro MaTepHuaJia: 4 OKO02
OcHoBBI Mexanuyeckoe  JIBMKEHHME M €ro  BUIbl.  MarepuaiibHasg  TOYKA. OKO04
KHUHEMATUKHA OTHOCUTEIFHOCT, MEXaHWUecKoro aBwkeHus. Cucrema orcuera. HpI/IHHHH OKO05
otHocutTenbHOCTH ["aymmnes. CrmocoObl ommcanusi NBWKEHUS. Tpaexkmopus. OK06
Ilyms. Ilepemewienue. PaBHoMEpHOE NIPSMOJUHEWHOE ABUKEeHHE. CKOPOCTD. OK07
MTrHOBEHHAs U CPEHsAs CKOPOCTU. Y CKOopeHue. lIpsamonuHenHoe NBUXKEHUE ¢ lIK 1.3
IIOCTOSAHHBIM ~ YCKOpE€HHEM. JIBM)KEHHE ¢  IIOCTOSHHBIM  YCKOPEHUEM IIK 2.1
CBOOOJHOTO TajacHus. Pasenomepnoe Osudicenue mouku no OKPYIHCHOCHU, TIK 2.3

yaiioeana CKopochib. HGHTpOCTpeMI/ITeJ'IBHOe YCKOpPCHHC. Kunemamuka

abconomHo meepoozo menda.

2npOdJECCUOHaﬂbHOOpueHmupoeaHHbIEBHEMEHmblCO0epraHUﬂBbIBCHEHbIKprUBOM
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Temal.2 Coaep:xkaHne yuyeOHOro MmaTepuaJja: 2
OcHOBBI AMHAMHMKH| OcHOBHAs 3agada guHaMuku. Cmina. Macca. 3akoHbpl MexaHuku HproTona.
Cunibl B mpupojsie. Cusia TSDKECTH W CUjla BCEMUPHOTO TATOTEHHS. 3aKOH
BCEMUPHOTO TAroTeHus. [lepBas kocMuueckasi CKopocth. Bec.
HesecomocTh. Cuibl ynipyroctu. Cuiibl TpeHUS.
JlaGopaTopHble 3aHATHSA: 2
Jlabopamopnasa pabomaNel. Onpedenenue KoIpguyuenma ynpyzocmu
pe3unvl
JlaGopaTopHble 3aHATHSA: 2
Jlabopamopuas pabomaNe2. H3yuenue oeusricenus me R0 OKPYIHCHOCHU
Temal.3 Copaep:kanue yueOHOIr0 MaTepHuaJia: 4
3aKoHBI Nmnynse Tena. Umnynse cuiibl. 3aKOH COXpaHEHUsS UMITyJibca. PeakTuBHOE
coxpaHeHusi B | ABWKeHUE. Mexanuueckasn paboma u mouwpocms. Kunemuueckas snepzus.
MeXaHHKe Ilomenyuanvnaa 3uepzusa. 3aKOH COXPAHEHUA MEXAHUYECKOU IHEPIUl.
PaGora cuibl TsokecTM W CWibl  ynpyroctd. KoHcepBaTHBHBIE —CHIIBI.
[IpuMeHeHue 3aKOHOB COXPAHEHUSI.
Pewienue 3a0au no meme: «3aK0oHbl COXPAHEHUS 8 MEXAHUKE) 2
Pa3znen2.MoJiekyJsipHasi pu3uKa 1 TEPMOAMHAMHUKA 24 OKO1
Tema2.1 Coaep:kanue yueOHOTr0 MaTepuaJia: 4 OK02
OcHOBBI OCHOBHBIEC TOJIOKEHUSI MOJICKYJISIPHO-KUHETUUECKON Teopuu. Paszmepsl u 0K03
MOJIEKYJSIPHO | Macca MOJIEKyJ1 W aTtoMmoB. bpoyHoBckoe naBwxkeHue. Cuibl u IHepeus OK04
- KHHeTHYECKOM | MeHcMONeKynapHo2o e3aumoodeiicmeus. CTpoeHHE ra3000pa3HbIX, )KUIKUX U OKO05
TEOPHH TBepAbIX Tei. Mpeanpnelii ra3. [laBiaenuwe rasa. OCHOBHOE ypaBHEHHE OKO06
MOJIEKYJISIPHO-KUHETUYECKON TeOpuu ra3oB. Temnepamypa u ee uzmepenue. OKO07
TepmoauHaMuueckass — IIKaja  TeMIIepaTyphl. AOCOMIOTHBIA ~ HYJIb IIK 1.3
Temneparypbl. CKOpOCTH JBHKEHHUSI MOJIEKYJI U UX U3MEPEHHUE. YpaBHEHHE IIK 2.1
COCTOSIHUSA WJeanbHOro raza. M3ompoieccel U ux rpaduku. ['a30Bbie 3aKOHBI. 11K 2.3
MousipHas ra3oBasi MOCTOSIHHAS
JlabopaTopHble 3aHATHSA: ,

Jabopamopnasa padomaNe3 JxkcnepuMeHTAJbHASA IPOBepKa 3akoHa I'eii-
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JIroccaka

Tema 2.2 Coaep:xxanue yueOHOro MaTepuaJjia:
OCHOBBI BHyTpeHHsAA dHEprus cucTeMbl. BHyTpeHHss >Heprus HIeanbHOro Tasa.
TepmoaunamMuku | PaboTa u Temiora kak Gopmsl nepenadd 3Heprun. TermnoeMkocTs. Y jenbHas
TEIUIOEMKOCTh. KOJIMYeCTBO TEMmIOTHL. YpPaBHEHUE TEIJIOBOIO OanaHca.
Ilepoe Hayano TepMoauHaMuKU. AnmaOaTHbIM mpouecc. Bropoe Hauano
TepMoauHaMUKU. Ilpunyun oOeiicmeus mennoeoii mawunsl. Tennoewvie

osuzamenu. KII/[ mennoeozo oeuzamens. Xoa100uivHvle MAUIUHDL.

Tema 2.3 Copep:xanne y4e0HOro MaTepuaJa:
ArperaTtHbie Hcnapenue n konaeHcanus. HacbleHHbIl 1ap U €ro cBoMcTBa. Adconomnasn
COCTOSTHMS U OMHOCUMENbHAA 6]1a)CHOCmb 6030yxa. lIpuOopsl [UIA ompeneneHus
BEIIECTBA U BIQKHOCTH BoO3ayxa. Touka pocel. Kumenue. 3aBHCHMOCTb TEMIIEPATYypHI
dazoBbie KUIIEHUs OT JaBjieHusA. KpUTHYECKOE COCTOSHME BEIECTBA. XapaKTePUCTUKA
mepexoabl KUJIKOTO COCTOSIHUA BelecTBa. [IOBEpXHOCTHBIN CIIOW KMIKOCTH. DHEPIUs

ITOBEPXHOCTHOTO ciosi. bmvxuuii nopsanok. Iloeepxnocmnoe namasosicenue.
Cmauueanue. fenenun Ha 2panuye MHCUOKOCMU C MEEPOLIM MENOM.
Kanumnsipasie siBieHusi. XapakTEpUCTHKA TBEPAOTO COCTOSIHUSI BEIIECTBA.
Kpucmannuueckue u amopguvie mena. Ynpyrue CBOWCTBA TBEPIbIX TeEI.
3akon ['yka. Mexanudeckne cBoilcTBa TBepAbIx Ten. Ilnactuueckas
(octatounasi) paedopmanus. Tennoeoe pacuwiupenue meepovix men u
acuokocmeit. Korgpguyuenm nuneiinozo pacwupenusn. Koirgppuuuenm
00vémMHn020 pacuwiupenusn. Yuem pacuwiupenus 6 mexnuke. Ilnaenenue.
Yoenvnan mennoma nnaenenua. Kpucrammmzaunus. Ilpakmuueckoe
NpUMEHEHUE 6 NOGCEOHEBHOU MHCUHU (U3UYECKUX 3HAHUIL O CEOUCMEaX|
2a308, HCUOKOCMell U meepovix meJl

Pewienue 3a0au no meme: «OcHoewl mepmoduuamuku»

JlabopaTopHbIe 3aHATHSA:

Jlabopamopnasa paboma Ne4 Onpedenenue OmHoCUMENbHOU 61AHCHOCHU
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6030yxa

Kontpoabnasi padora Nel «MonekymsipHas pu3nKa U TEPMOIUHAMHUKA) 2
Paznen 3. JeKkTpoaAMHAMMKA 44 OK 01
Tema 3.1 Coaep:xxanue yueOHOro MmarepuaJja: 4 OK 02
DJIEeKTPUYecKoe Inekmpuueckue 3apadvli. DIEMEHTAPHBIN BIEKTPUUECKUN 3apsii. 3aKoH OK 03
noJe coxpanenusa 3apaoa. 3axon Kynoma. Dnextpudeckas IOCTOSHHAS. OK 04
OnekTpudeckoe nosie. HampsbkeHHOCTh dnektpudeckoro mnousst. [IpuaHiun OK 05
cynepno3uuuu noieu. Ilposoonuxu ¢ snekmpuueckom none. /Jurnekmpuku OK 06
6 anexmpuyeckom none. Ilonapuzayua oOuznekmpukos. Pabora cun OK 07
anekTpoctatnueckoro noiid. IloreHunan. Paznocms nomenyuanos. Ceéaszp IK 13
MeNHCOy HANPANCEHHOCMbIO U PAZHOCHIbIO NOMEHUUAN08 IIEKMPUUECKO20 LK 2.1
noasa. Inekmpoemkocms. Edunuuvt snekmpoemkocmu. Konoemcamopeol. 1K 2.3
Coedunenue KonoeHcamopoe 6 oOamapero. IHepeua  3aAPAHCEHHOZ0
KOHOeHcamopa. DHeprus AIEKTPUYECKOTO OJISL. Ilpumenenue
KOHOEeHCamopoe
Pewienue 3a0au no meme: «JJIIeKTPUIECKOE 1M0JI€)» 2
JlabopaTopHble 3aHATHSA:
Jlabopamopuas paboma Ne5. Onpeoenenue 31eKmpudecKoil eMKocmu 2
KOHOEHCamopoe
Tema3.2 Conep:xanue y4eOHOIro MmaTepuaJia: 4
3aKoHbI VYcnoBusi, HEOOXOauUMBbIE  JJII  BO3HUKHOBEHHMSI W TOJJICPKAHUS

NNOCTOAHHOI'O TOKA

ANeKTpu4Yeckoro Toka. Cuia TOKa M IUIOTHOCTh TOKa. 3akon Oma 04
yuacmka uyenu. 3A6UCUMOCHIb IJIEKMPUUECKO20 CONPOMUGICHUA OMm
mMamepuana, ONUHbBL U RNAOWAOU HONEPEYHO20 CeUeHUA NPOBOOHUKA.
3asucumocmov  IIEKMPUUECKO20  CONPOMUGIEHUA  NPOBOOHUKOE  Om
memnepamypol. Temnepamypnulii  Kodppuyuenm  conpomuenenus.

Ceepxnpoeooumocms. Padoma u MOWHOCMb RNOCMOAHHO20 MOKA.

Tennosoe oeiicmeue moka. 3axon /coyna—/lenuya. Inexkmpoosusrcyuian

20




cuna ucmoynuxka moka. 3akon Oma 01 nOAHOU yenu. InekmpuuecKue
uyenu. Ilapannenvnoe u nocnedosamenvHoe coeOuHeHue NPOBOOHUKOB.
3axkonvt Kupxzogha ona yzna. CoedunenHue ucmoyHuUKo8 3J1eKmMpuuecKoil
IHepeuu 6 Gamapero.

Pewenue 3a0au no meme: «3aKoHbvl ROCIMOAHHOZ0 MOKA) 2
JlabGopaTopHble 3aHATHSA:
Jlabopamopnasa paboma Neb6 Hzmepenue yoenvHo20 CONpOmMueieHus 2
npPoBOOHUKA
Jlabopamopnasa pavoma Ne7 Hzmepenue 3/]C u enympennezo 2
CONpOmMuUENEeHUA UCHOYHUKA MOKA.
Jlabopamopnasa padoma Ne8 H3yuenue 3aKk0H06 ROC1€008AMENBHO20 U 2
napannenbHo20 coeOuHeHull NPoBOOHUKOE.
Jlabopamopnasa paboma Ne9 Hccnedosanue 3a8ucumocmu MOWHOCHU 2
J1aMNbl HAKATUGAHUA OM HANPAICEHUSA HA €€ 3a)CUMaXx.
KonTtpoJuabHas padora Ne 2 «neKTpUUYECKOE TOJI€. 3aKOHBI IOCTOSTHHOTO TOKA» 2
Tema 3.3 Conepikanue y4eOHOro MmaTepuasa: 4
JaeKTpuyecKkmii | JICKTPHICCKA TOK B METa/UIaX, B OJICKTPOJIMTAX, Trasax, B BaKyyMe.
TOK B Inexkmponus. 3akon 3Inekmpoauza Dapadesa. IieKmpoxumuyecKui
Pa3IHYHBIX Ikeusanenm. Buowvl 2azoevix pa3pados. TepMOINEKTPOHHAS SMUCCHS.
cpemax [lnasma. Inexkmpuueckuit moxk 6 noaynpoeoonukax. CoOOCTBEHHas W
npuMecHasi mpoBoAUMOCTH. P-n mepexon. Ilpumenenue nomaynpoeooHuxos.
Iloaynpoeoonuxoevie npuooput
Tema3.4 Coaep:xxanue yueOHOro MmaTrepuaJjia: 4
MarunurHoe BekTop mHayknum MarHuTHOTO nosis. HanpsskeHHOCTh MarHUTHOTO MOJIS.
noJie

JlecTBME MArHUTHOTO TOJSA HA MPSIMOJIMHEWHBIA NPOBOJHUK C TOKOM.
BzaumoneiictBue TokoB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.
MaruutHplii TIOTOK. PaboTa 1o mnepeMenieHuo MpPOBOJHUKA C TOKOM B
MarHUTHOM ToJjie. JIeiiCTBue MarHUTHOTO TOJIs Ha ABMKYIIUica 3apsaa. Cuna
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Jopenua. Ilpumenenue cunvt Jlopenya. OnpenencHue yaelbHOTO 3apsija.
Maznumnule ceoiicmea eeuwyecmea. MacHumnaa  nPOHUUAEMOCHD.
ConHe4dHast akTUBHOCTH U €€ BIMsIHUE Ha 3eMiTt0. MarauTHeie Oypu
Pewenue 3a0au no meme: «Maznummnoe nosne» 2
Tema 3.5 Coaep:xxaHue yueOHOT0 MaTepuaJia: 4
JeKTpoMAarH HAenenue Inekmpomaznumnoii  undykyuu. llpaBuno Jlenma. 3akoH
UTHAaS AJIEKTPOMArHUTHOM WHAYKIUU. Buxpeeoe nexkmpuueckoe noae. ]IC
MHIYKIHS WHIYKIIMK B JBWKYLIUXCS TNPOBOJHUKAX. JSeneHue camounoykuyuu.
Hnoykmuenocmep. Inepzus MazZHumHO20 nojisa moka.
B3auMOCBS3b 2JIEKTPUYECKUX U MAaTHUTHBIX TOJIeH. DJIEKTPOMArHuTHOE T0JIe
Pewienue 3a0au no meme: «1eKmMpoOMACHUMHAA UHOYKUUL) 2
JlabopaTopHbIe 3aHATHS:
Jlabopamopnasa paboma NelO Hzyuenue aenenus 31eKmpomazHumHou 2
UHOYKUUU
KonTpoabnas pabora Ne3 «MaruutHoe noJie. DJeKTpOMarHuTHass WHIYKIIHAS 2
Pa3nend.KoJsie0anust v BOJIHBI 14
TeMma Coaep:xanue y4eOHOro MmarepuaJia: 4 OKOl
4.1Mexaanuec | KonebarenpHoe gBwkenue. [apmonudeckue kojeOanus. CBoOogHBIC OKO02
KHeKoJe0anus | M€XaHuueckue KojeOanus. IlpeBpaiieHre »SHepruuM TpU  Ko0JIeOATEIHHOM OKO04
H BOJHBI nBrkeHuH.  CBOOOJMHBIC — 3aTyXarollde  MEXaHWYCCKHE  KOJeOaHUs. OKO05
MarteMaTHYeCKUii  MasSTHUK. [Ipy)KUHHBIH  MasTHHK. BBIHYXJICHHBIC OKO06
MeXaHuuecKkue Koebanus. Pe3onanc. OKO07
[Tonepeunble W MPOAOJIbHBIE BOJHBI. XapAKTEPUCTUKU BOJIHBL. 3BYKOBBIEC IIK 1.3
BOJIHBL. YJIBTPa3BYKH €ro MPUMEHEHHUE IIK 2.1
JlabGopaTopHblie 3aHATHS: TIK 2.3
Jlabopamopnasa paboma Nell H3yuenue 3agucumocmu nepuooa Koiedanuil )
HUMAHO20 MAAMHUKA OM OJTUHHbL HUMU
TeMma Conep:xanue y4eOHOIro MmaTepuaJia: 4
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4.29qekTpomar
HUTHBbIE
KoJIeOaHusl 1
BOJIHBI

CBoOojHbBIE 3JEKTpOMAarHuTHele KoneOanus. IIpeBpaiieHue »HEpPruu B
KoJie0aTeIbHOM KOHTYPE. dopmyna Tomcona. 3aTyxaronime
AIEKTPOMAarHUTHHIE KOJIeOaHMUsI. I'enepatop HE3aTyXaroumx
AIIEKTPOMATrHUTHBIX KosieOaHMi. BBIHYKIECHHBIE AJIEKTPUUYECKUE KOJICOAHMS.
Ilepemennviit mok. I'enepamop nepemennoco moxka. Emkocmnoe u
UHOYKMUBHOE  CONPOMUGNEHUA  NEPEMEHH020  moKa. AKmugeHoe
conpomuenenue. 3akon Oma 0nsa 3INEKMPUYUECKOU Uenu NEePeMeHHO20
moka. Paboma u mownocmv nepemennozo moka. Pezonanc 6
anekmpuueckoi uenu. Tpancghopmamopwr. Toku ewvicokoi uacmomeol.
Ilonyuenue, nepeoaua u pacnpeoenenue 971IEKMPOIHEPIUU.
DONEeKTPOMarHUTHOE TOJie KaK OCOObIM BHUJ MaTepuu. DJIEKTPOMArHUTHBIC
BOJIHBL. CBOMCTBa 3JE€KTPOMArHUTHBIX BOJIH. BuOpatop I'epua. OTKphITHIN
kosiebarenbHblil KOHTYp. M300perenue paano A.C. [lonoBwiM. [lonsitue o
paguocBszu. Ilpunyun paduoceasu. Ilpumenenue 31eKmMpoMaAZHUMHBIX
60J1H

Pewenue 3a0au no meme: «JNeKTPOMArHUTHBIE KOJIEOAHUS U BOJHbBD) 2
JlabopaTopHble 3aHATHSA:
Jlabopamopnaa pavoma Nel2 H3yuenue pabomul mpaucgopmamopa 2
Konrpoabnasi padota Ne4 «OneKTpoMarHuTHbIE KOJICOAHUS 1 BOJTHBI» 2
PazngenS.OnTuka 20
Tema5.1 Conepikanue y4eOHOro MmaTepuaJa: 2 OKO1
IIpupona cBera | ToueuHblii UCTOUHUK cBeTa. CKopocmb pacnpocmpanenus céemd. 3aKOHbl OKO02
ompaxcenusa u npenomaenuna ceema. llpunuun I'roiirenca. Iloanoe OKO04
ompaycenue. JIunzel. [loctpoenune nzodpaxenus B muH3ax. Dopmyna ToHKON OKO05
NUH3BL. YBeNMueHUe JIMH3BL [71a3 Kak onTHueckas cucremMa. Onmuueckue IIK 1.3
npuoopel.  Teneckonwvl. Cuna ceema. OceewyeHHocms.  3aAKOHbBL IIK 2.1
IIK 2.3

oceeuiennocmu
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JlaGopaTopHble 3aHATHS:

Jlabopamopnasa paboma Nel3 Onpedenenue nokazamens npenomiaeHus
cmekna

Jlabopamopnasa paboma Nel4 Onpedenenue hokycnozo paccmoanus
coduparowieit 1uH3bl

Tema5s.2
BoaHoBble
CBOMCTBA CBeTAa

Conepxkanue yueOHOr0 MaTepuaJia;

Wutepdepenius creta. KorepeHTHOCTH cBETOBBIX Jiyueld. HTepdepenius B
ToHKUX TuieHKax. Kompuna Heiorona. lcnons3oBanne WHTEpPEpPEHIIMH B
Hayke U TexHuke. Judpakuus ceera. {udpakuus Ha meau B HapajIeIbHbIX
nyyax. Judpakumonnas pemerka. Ilonsgpuszanus mnonepeyHbIX BOJH.
[Tonmapuzanus ceeta. [BoitHoe syue npenomnenue. [lomapounsl. Jucnepcust
ceera. Bunel msnydennii. Bunpsl ciektpoB. CriekTpsl ucnyckanus. CHEKTpbl
noryionieHus. CHeKTpabHBIM aHanmu3.  YJIbTpa (PUOJETOBOEC H3IyUCHHUE.
HUnghpakpacnoe uznyuenue. PEHTTEHOBCKHE JIydd UX NPUPOAA U CBOMCTBA.
[ITkana 3JIeKTPOMAarHUTHBIX U3JIYYECHHUN

JlabopaTopHble 3aHATHS:

JlabopaTopHas padora NelS OnpenesieHue JJIUHbI CBETOBOI BOJIHBI C
NOMOIUBIO TU(PPAKIUOHHOMN PEeHICTKH.

JlaGopaTopHnasi padora Nel6 Habarwnenue narepdepenuun u 1uppakuun
cBeTa

JlabopaTopnas padora Nel7 HaOJoaeHne CIJIOIIHOTO U JIMHEHYATOT O
CIeKTpa

KonTpoasbnas padora Ne6 «OnTtuka»

Tema5.3
CnenuaJjibHas
Teopus
OTHOCHTEJIBLHOCTH

Conep:xanue y4eOHOro MmarepuaJia:

JIBr>KeHHME CO CKOPOCTBIO cBeTA. I10CTymaThel TEOPUM OTHOCUTENBHOCTH U
CJIEACTBUA U3 HUX. VIHBapMaHTHOCTH MOAYJII CKOPOCTH CBETA B BAKYyMeE
OHeprus nokosi. CBsizb Macchl U IHEPTUU CBOOOHOM YaCTULIBI. DIEMEHTHI
PEIATUBUCTCKON TMHAMUKH

Pa3nen6.KBanroBasipusznka

12

Temab6.1

| Conep:xaHue y4eOHOr0 MaTepHaJa:

OKO1
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KBanroBast onTuka

KBanToBass rumorteza I[lnanka. TemnoBoe wu3nydenue. KopmyckynspHo-
BOJHOBOM nyanusMm. doronsl. ['unoreza ae bpoisis 0 BOJHOBBIX CBOMCTBAX
yactull. CooTHOIIeHHE He onpeneneHHocTel [eiizenOepra. [laBieHue crera.
Xumnueckoe paeiicteue ceera. Onbitel I1.H. Jlebenesa m H.M. BaBuiosa.
Domorppexm. Ypasuenue Jiinwmeiina 013 pomorpgexma. Buewinuii
domornekmpuueckuii  Ippexkm. Buympennuit  pomorgppexm. Tunoi
domornemenmos. Ilpumenenue pomosrghghexkma

Tema 6.2
duszuka atroma u
aTOMHOI0 s1/Ipa

Coaep:xaHue y4eOHOTO MaTepHaJa:

Pa3BuTtne B3MIAIOB HA CTpOeHHME BemecTBa. MoJenu CTPOEHUs aTOMHOTO
anpa. Snepnas mozenbs aroma. OmnbiTel 3. Pesepdopna. Monens aroma
Bogopona mno H. bopy. KsantoBeie mnoctrynatel bopa. Jlazepwi.
PaanoakTuBHOCTS. 3aKOH PaJuOaKTUBHOTO pacnaga. PaamoakTuBHBIE
npespaiieHus. CriocoObl HAOMIOACHUS U PETUCTPAIMK 3aPSKEHHBIX YaCTHIL.
Crpoenue atroMHoro sjpa. JledekT macchl, SJHEPrUsl CBSI3U U YCTOWUYMBOCTD
aTOMHBIX sAep. SnepHble peakuuu. SAnepHas SHEPreTUKa. JHEPreTUUECKUM
BBIXOJ SAEpHBIX peakuui. VCcKyccTBeHHass paavMoOakTUBHOCTh. JleneHwne
TsoKenbIX saep. LlenHas snepHas peakuus. Ynpapisemas LECMHAs PEaKIUs.
Anepnsiii peaktop. TepMosnepHbiii cuHTe3. JHeprus 3Be3n. [lomydenue
PaJIMOAKTUBHBIX M30TOMOB W HMX NpUMEHEHHE. buonornueckoe aeucTBue
PaIMOAKTUBHBIX U3TYUYCHUN. DJIEMEHTaAPHBIC YACTULIBI

OKO02
OK04
OKO05
OKO07
IIK 1.3
IIK 2.1
IIK 2.3

JlaGopaTopHble 3aHATHSA:
JlaGopaTopnas padora Nel8 M3yueHue TpeKOB 3apA:KEHHBIX YACTHUIL IO

roroBbIM (pororpadpusam

Kourpoabnasi padora Ne6 «KanTtoBas ¢puzmka
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Paznen 7. Ctpoenue BeesieHHOM 6

Tema 7.1 Conep:xanue y4eOHOI0 MaTepuasa: OKO1
Crpoenue Conneunas cuctema. [InaneTsl, ux BUIUMOE JIBIKeHHE. Masbie Tea 2 OK02
Conneynoin cosiHeuHou cuctembl. Cucrema 3emisi—Jlyna. Connue. ConHeunas OKO3
CUCTEMBI akTHBHOCTB. McTounuk sHeprun CoJHIA U 3BE3] OKo04

OKO5
Tema 7.2 Copaeprxanue yueOHOro MaTepuaJa:
DBOTHOLIHS 3BE3/1B1, X OCHOBHBIC XapaKkTePUCTHKH. COBPEMEHHBIC [PCACTABICHUS O OK06
g IPOUCXOXKAECHNUU U 3BoToIUN CoJHIA U 3BE3/. DTarbl )KU3HU 3BE3. 2 OKO07
Boenernon Mneunsiit [yt — Hama ['anaktuka. Tunel ranaktuk. Paguoranaktuku u
kBazapbl. Bcenennas. Pacminpenne Beenennoid. 3akon Xa606ma. Teopust
Bosnpiioro B3peiBa. MaciitaOHas cTpykTrypa Beenennoil. MeraraiakTuka
JlaGopaTopHbie padoThbI:
JlabopaTtopnasi pa6ora Nel9. U3ydyenne kapThl 3Be31HOT0 HeOa 2
JuddepenunpoBannblii 3auer (1 cemectp) 2
IIpoMexyTOUHAN aTTeCTALMA: DK3aMEH 2 CEMECTP 6
Bcero: 144

Mo KaXKaol Teme ONUCbIBAeTCA coaepraHne yuebHoOro matepuana (B AMAAKTUYECKMX eAUHMLAX), HAUMEHOBAHMA HEOBX0AMMbIX
NabopaTopHbIX, NPAKTUUYECKMX U UHbIX 3aHATUIA. O6bem YacoB onpeaenaeTca No Kaxaon nosnuumn ctonbua 3.

*MpodeccnoHaNnbHO-OPUEHTUPOBAHHOE COAEPHKAHME MOXKET BbITb pacnpeseneHo no pasaenam (Temam) UanM CKOHUEHTPUPOBAHO B pasaene
MpuKknagHon moaynb
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3. VYcaoBus peanuzamyy mporpaMMbl 00111e00pa3oBaTeIbHON TUCIIUTLTHHBI

3.1.TpeboBanusi K MUHUMAJIBHOMY MaTEpPHAIbHO-TEXHUUYECKOMY 00€CTIeUEHHUIO

Peanuzanus mporpamMmbl JUCHUIUIMHBL TpeOyeT Haauuus y4eOHOTO KaOMHeTa

1076370978

O6opynoBanue yueOHOro KabUHeTa:

O ooNOUL A WNPRE

WWWNRNNNNNNNNNRPRRPEPRRRER R PR
NP OWLXXNOTUEAWNEOWLONOURAWNEO

Becel TexHMUECKHE ¢ pa3HOBECAMY;

Komruiekt niy1s1 1ab0paTopHOTo MpakTHUKyMa MO ONTHKE;
Kommekt 15t 1abopaTopHOro MpakTUKyMa M0 MEXaHUKE;
AmMriepMeTp 1a00paTOPHBIN;

BonsT™meTp nabopaTtopHbIi;

Konopumerp ¢ HabopoM KaJTOpUMETPUUECKUX TET,
TepmoMeTp 1a00paTOPHBIN;

bapomerp-anepoupn;

bnox nuranus;

['eneparop 3ByKOBOM;

['urpomeTp (cuxpomeTp);

['py3 HaGopHbIi;

JInHaMOMETp IEMOHCTPAMOHHBIN;

MaHOoMETp KUAKOCTHOU IEMOHCTPALIMOHHBIN

CTONUK NOIbEMHBIN;

[IITaTuB 1EMOHCTPALIMOHHBIN (DU3UUECKUI;
DIIEKTPOILINTKA;

Habop neMoHCTpaIimoOHHBIN 0 MEXAaHUYECKUM SIBJICHUSIM;
Habop nemMoHCTpaimoHHBIN 0 MEXaHUYECKUM KOJICOAHUSIM;
Habop neMoHCTpalimOHHBIN BOJTHOBBIX SIBJICHUI

HaGop Ten paBHOrO 00bEMa;

HaGop Ten paBHOI Macchl;

Ppruar nemMoHCTpaliMOHHBIN;

Cocynapl cooOmaronmecs;

CrakaH OTJIMBHOUN JEMOHCTPAIMOHHBIN;

[Tap IMTackans;

HaGop nemMoHCTpaliMOHHBIN MO Ta30BBIM 3aKOHAM;
Habop xamuiisapos;

[Tap ¢ koabLHOM;

KamepToHbI Ha p€30HAHCHBIX SIUKAX;

KomrutekT mpoBooB;

MarsuT 1yroo0pasHslii;
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33. Marsut noysiocoBoM AEMOHCTPALMOHHBIN;

34. Mamwuna snexkTpodopHasi;

35. TpanchopmaTtop yueOHBIN;

36. Ilanouka CTeKJIsIHHAS;

37. Ilanouka 300HUTOBAS;

38. CTpenku MarHUTHBIC HA IITATUBAX;

39. CynraH 3JIeKTpOCTaTUYECKHIA;

40. DJEKTpOMAarHuT pa3doOpHBIN;

41. CnekTpockon ABYXTPYOHBI;

42. KoMIUIEKT 1€MOHCTPAIMOHHBIX YUYEOHBIX TaOJIHIL;

43. Tlpubop ans auddys3un razos;

44. HaGop ns uccienoBaHus U30IPOIIECCOB B razax;

45. TennonpuéMHUK;

46. Karymka-MOTOK;

47. Kirou 3aMBIKaHUS;

48. Pesucropsr;

49. Peocrat NoOJ3yHKOBBIN;

50. IIpoBosoka BBICOKOOMHAs HAa KOJOJKE ISl U3MEPEHUS YAECIBHOTO
CONPOTHUBIICHUS;

51. JlamMnouka Ha MOJCTAaBKE;

52. Mogenp nBUraTensa-reHeparTopa;

53. Asowmerp;

54. Psluar quHeMka;

3.2.ndopmanmionnoe obecrnieueHne 00yIeHUS
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@usuka: yued. a1 10 k1. oOmieoOpa3oBaTelbHBIX yUPEKISHUI: 0a30BBIA U
npodeccuoHanbubli ypoBau / I'.51. Msakumes, b.b. byxosues, H.H. Croukuii; non
penakimeit H.A. [TapdpentreBoit — AO M3znatennsctBo «IIpocBemenney, 2020

@dusuka: yued. a1 11 k. oOmieoOpa3oBaTenbHBIX yUPEKICHUI: 0a30BBIA U
npodeccuonansubiii ypoBau / I'.5. Msakumes, b.b. byxosnes, B.M. Yapyrun; mon
penakiueit H.A. [TapdentbeBoit — AO UznarensctBo «IIpocBemenuey, 2020

HNuTtepHeT-pecypcehl

JlorBunenko . ®usuka + ellpunoxenue : yueOnuk / Jlorsunenko ., O. — Mocka
:KuoPyc, 2022. — 437 ¢. — ISBN 978-5-406-08888-3. — URL.:
https://book.ru/book/941758

Tpodumona, T.U. @usuka ot A 1o A : cnpaBounuk / Tpopumosa T.1. — Mockaa :
KnoPyc, 2022. — 301 c. — ISBN 978-5-406-09292-7. — URL.:
https://book.ru/book/942835

Tpodpumona, T.1. KpaTtkuii kypc Qu3nKud c npuMepaMmu pelnieHus 3ajaad : ydeOHoe
nocobue / Tpodpumona T.U. — Mocksa : KaoPyc, 2021. — 279 ¢. — ISBN 978-5-406-
03212-1. — URL.: https://book.ru/book/936320

Tpopumoa T. ®Dusuka. Teopus, pemieHue 3aaad, JIEKCUKOH : CIPaBOYHHUK /
Tpodumona T., U. — Mocksa :KunoPyc, 2022. — 315 ¢c. — ISBN 978-5-406-09691-8.
— URL.: https://book.ru/book/943640

4. KoHTpOJb U OLIEHKA PE3yJIbTATOB OCBOCHUS TUCIUTLINHBI

KoHTponb ¥ OIEHKa pacKphIBAlOTCS Yepe3 YCBOCHHBIE 3HAHUA W
npuoOpeTeHHbIe 00YyYaIOIIMMUCS YMEHHUS, HAlIPaBJIEHHbIE HA (POPMUPOBAHHUE OOIIUX
U npoeccHOoHANbHBIX KoMneTeHuuil. KommnereHuu A0KHBL OBITh COOTHECEHBI C
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OpeIMETHBIMUA pe3yjbTaTaMu. J[Js KOHTPOJNS M OLIEHKH PE3yJIbTaTOB OO0y4YeHUS
npenojiaBaresib BbiOMpaeT (OpMBI U METOJBI C YYE€TOM Mpo(deccHOHaTU3aANU
oOyueHus 10 MPOrpaMMe JUCIHUILTHHBIL.

Kong m HamMeHOBaHME Pa3nen/Tema Tun oreHOYHBIX
bopMHUpyEMBIX MEPOTIPUATUHN
KOMIIETEHITU N

OK 01. Beioupats cioco6sl Pazmen 1. Temsr 1.1., 1.2, 1.3 - YCTHBIN OMpOC;
pelIeHUs 3a0a4 Paznen 2. Temsr 2.1., 2.2., 2.3.
npodeccCuoOHaATbHON Paznen 3. Temsr 3.1., 3.2.,3.3., |. (bpoHTANBHEII
JEeSITEIbHOCTH 3.4., 3.5. OIIPOC; - OIIEHKA
IPHMEHHTEIBHO K Paznen 4. Tems1 4.1., 4.2. KOHTPOBHBIX PAGOT;
Pa3IMYHBIM KOHTEKCTAM Pazmen 5. Temsr 5.1.,5.2.,5.3. | HaBTIOICHHE 3a

Paznen 6. Temsr 6.1., 6.2. XOZOM BEINOTHEHS

Paznen 7. Temsr 7.1., 7.2. MaBOPATOPHBIX PAGOT;
OK 02. Ucmionp30BaTh Pazmen 1. Temsr 1.1.,1.2, 1.3 - OLICHKA BBITIOJIHEHUS
COBPEMEHHBIC CPECTBA Paznen 2. Temsr 2.1., 2.2., 2.3. aBOpaTOPHBIX PaboT;
IIOUCKA, aHaJN3a 1 5%3)1?43. :;FEMBI 3.1.,3.2,, - OlleHKa
MHTCPIPCTALINN e T PaKTHIECKUX paboT
uHbOpMALH 1 Paznen 4. Temo1 4.1., 4.2. (

pelieHust

HH(pOPMAIIHOHHBIC Pazgen 5. Temnr 5.1.,5.2., 5.3. KAYECTBEHHBIX,
TEXHOJIOTHH JJIs Paznen 6. Temsr 6.1., 6.2. PACUETHELX,
BBITIOJIHEHHUS 347124 Paspen 7. Temsr 7.1., 7.2. IPOGhECCHOHATBHO
PO ecCHOHATBHO OPUEHTUPOBAHHBIX
ACATCIBbHOCTHU 3aﬂaq); - OLICHKA
OK 03. IInanupoBats u Pazmen 1. Temsr 1.1., 1.2, 1.3 TECTOBBIX 3aJaHUM;
pean30BBIBATH Pazpen 2. Temsr 2.1.,2.2.,2.3. | . HaGITIOICHHE 32
COOCTBEHHOEC g?ﬂgﬂ 43 . g EMH 3.1.,3.2, XO0I0M
npodeccuoHaNbHOE U Pa3);[en 7’- Temsr 7.1., 7.2. BBIIIOJIHEHHUS
JIMYHOCTHOE Pa3BUTHE, WHIUBUTy TBHBIX
MPEANTPUHUMATEIIBCKY IO MPOEKTOB M OlICHKA
IeATEIIbHOCTD B BBITIOJIHEHHBIX
npodeccruonansHoi cdepe, IIPOCKTOB, - OLCHKA
HCII0JIb30BaTh 3HAHUS 110 BBIITOJIHEHUA
(UHAHCOBOW IPaMOTHOCTH AOMAITHHAX
B Pa3JIMYHBIX )KU3HEHHBIX CaMOCTOATCILHBIX
CUTyalUsX pabor; )
OK 04. DpexTnHo Pasen 1. Tems 1.1, 12,13 | haomonenme  u
B3aHMO/IEHCTBOBATD 1 Paznen 2. Tempr 2.1.,2.2.,2.3, | OHCHKA PeIHCHIA

Pasznen 3. Temsr 3.1., 3.2. Keuc-3aaat, -
paboTaTh B KOJIJIEKTUBE U 3. 3.1’1 3.4. 35, > e T P — "
KOMaHze Pasnen 4. Temb1 4.1., 4.2. OLICHKA JEJIOBOM

Pasnen 5. Temsr 5.1., 5.2.,5.3. | UTpBI;

Paznen 6. Temnl 6.1., 6.2. - JK3aMEH
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Paznen 7. Temsr 7.1., 7.2.

OK 05. OcymiecTBasTh
YCTHYIO U MUCbMEHHYIO
KOMMYHHUKAIIMIO Ha
rOCYyJIapCTBEHHOM SI3bIKE
Poccuiickon @enepannu ¢
Y4€TOM OCOOCHHOCTEH

Pazgen 1. Temsr 1.1., 1.2, 1.3

Paznen 2. Temsr 2.1., 2.2., 2.3.

Paznen 3. Temsr 3.1., 3.2.,
3.3, 3.4.,35.
Pazngen 4. Temu1 4.1.,4.2.

Paznen 5. Temsr 5.1.,5.2., 5.3.

COLIMAJILHOTO U
KYJBTYPHOTO KOHTEKCTa

Paznen 6. Temsur 6.1., 6.2.
Paznen 7. Temsr 7.1., 7.2.

OK 07. ConerictBoBaTh
COXPaHEHHIO OKPY>Karolen
Cpepbl,
pecypcocOepeKeHHUIO,
MPUMEHSTH 3HAHUS 00
M3MEHECHUM KJIMMaTa,
MPUHITUITBL OEPEKITUBOTO
MIPOU3BO/ICTBA,

3 PeKTUBHO NEICTBOBATH
B UpPE3BbIYANHBIX
CUTYaIUsAX

Pazmen 1. Temsr 1.1., 1.2, 1.3

Paznen 2. Temsr 2.1., 2.2., 2.3.

Paznen 3. Temsr 3.1., 3.2.,
3.3, 3.4.,35.

Paznen 4. Temr1 4.1., 4.2.
Paznen 6. Temser 6.1., 6.2.
Paznen 7. Temsr 7.1., 7.2.

I1K. 1.3. BreImmoaHsaTH
TpeOOBaHUSI HOPMATHUBHO-
TEXHUUYECKOU

JIOKYMEHTAIUU To|
OpraHu3aIuu
AKCIUTyaTallUM MAIUH TPH
CTPOUTEIBLCTBE,

COJCP)KAHUU W PEMOHTE
J0por

Paznen 2. Temsr 2.1., 2.2., 2.3.

Paznexn 3. Temsr 3.1., 3.2.,
3.3, 3.4.,35.
Paznen 4. Temo1 4.1., 4.2.

Paznen 5. Temsr 5.1.,5.2., 5.3.

Paznen 6. Temsur 6.1., 6.2.

IIK 2.1 BrinmonssaTh
periiaMeHTHbIE PaboThI IO
TEXHUICCKOMY

OOCTY>KUBAHUIO U PEMOHTY
MO TbEMHO-TPAHCTIOPTHBIX,
CTPOUTEIBHBIX, JTOPOMKHBIX
MaliMH U 000pyAOBaHUSA B
COOTBETCTBHUH C

TpeOOBAHUSIMU

Paznen 1. Temsr 1.1., 1.2, 1.3

Paznen 2. Temsr 2.1., 2.2., 2.3.

Paznexn 3. Temsr 3.1., 3.2.,
3.3, 3.4.,35.
Paznen 4. Temo1 4.1., 4.2.

Paznen 5. Temsr 5.1., 5.2., 5.3.

Paznen 6. Temsr 6.1., 6.2.
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TEXHOJIOTHUECKUX
IPOIIECCOB

I1IK 2.3. OnpenensTh
TEXHHYECKOE  COCTOSIHHE
CUCTEM H MEXaHH3MOB
MOABEMHO-TPAHCTIOPTHBIX,

CTPOUTEIIBHBIX, JOPOXKHBIX

MalIuH U 000pyA0BaHUs

Paznen 2. Temsr 2.1., 2.2., 2.3.

Pazgen 3. Temsr 3.1., 3.2.,
3.3.,34., 35.
Paznen 4. Temr1 4.1., 4.2.

Paznen 5. Temsr 5.1.,5.2., 5.3.
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