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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
PU3UKA

1.1. Ob6sacTe npuMeHeHus padoyeii MporpamMMsl
[Iporpamma o0mieo0pa3oBaTenbHON yueOHONH nucHuIuinHbl «Pu3nka» mpenHa3HadeHa
g u3ydeHuss GU3MKH B Mpo(decCHOHaNbHBIX OOpa3oBaTenbHbIX opranuzamusx CIIO,
peayin3yromux o0pa30oBaTeNbHYI0 MPOrpaMMy CpelHero oOmero oOpa3oBaHUs B
npejesaax OCBOCHMsI OCHOBHOM mpodeccruoHanbHOM o0pa3oBarenbHoil mporpammel CITO
(OIIOIT CIIO) =a 6aze oOCHOBHOrO oOmero oOpa3oBaHUsS TIPH TMOATOTOBKE
KBaTM(HUIMPOBAHHBIX pabOunX, CIyKAallUX W CIENHAINCTOB CPEAHEr0 3BEHa IIO0
crnerquanbHoctd CITO 21.02.09 'naporeoaorus U HHKEHEPHASI TEOJIOTHSL.

1.2. MecTO AUCHUIIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHIENUATHCTOB
Cpe/lHero 3BeHa:

VYyeOnasa qucuuruinHa «Ou3uka» sSBIsSETCs Yy4eOHBIM MPEIMETOM MO BBIOOPY U3 00s-
3aTeNbHOM mpeaMeTHor obnactu «EctectBenHbie Haykn» PI'OC cpeqnero obmero oodpa-
30BaHMS.

B mpodeccronanbHbIX 00pa30BaTENbHBIX OPraHU3ALMAX, PEATUIYIOMNX 00pa3oBa-
TeJbHYIO MpOrpamMmy cpeaHero ooiero odbpazoBanus B npeaenax ocsoeHuss OIIOIT CITO
Ha 0a3e OCHOBHOTrO 00IIero oOpazoBaHUs, yueOHas nucuuruinHa «Dusnkay u3ydaercs B
obieoopazoBarensHoM 1ukie yuyeoHoro riana OITOIT CITIO na 6a3e ocCHOBHOrO 0OIIEro
obOpazoBaHus ¢ nmojaydeHueM cpeanero ooduiero oopaszosanus (ITIIKPC, ITIICC3). Yuebnas
JUCIUIUIMHA BXOAUT B  00meoOpa3oBaTeNbHBIA UK,  SBJISETCS  NpOodUIbHOU
JTUCLUIUTMHON 00111e00pa30BaTeIbHON TOATOTOBKH.

1.3. Heau wu 3agaum JUCHMIVIMHBI — TPeOOBaHHUS K Ppe3yJbTaTaM OCBOCHUS
AMCUMILUIUHBI:

Copepxanue nporpaMMbl «Pu3nKa) HallpaBiI€HO HA JOCTHKEHHUE CIEAYIOIINX LIeJIeH:
. OCBOCHHE 3HAHUHK O (yHAAMEHTAIBHBIX (PU3UYECKUX 3aKOHAX M MPUHIUMAX, JIe-
KAIIMX B OCHOBE COBPEMEHHOW (U3MYECKOW KapTUHBI MHUpa; HamOoJee Ba)KHBIX
OTKpPBITUSIX B 00JIacTW (PU3MKH, OKa3aBUIMX OIpEAeNsoNlee BIUSHUE Ha pPa3BUTHE
TEXHUKHU U TEXHOJIOTMH; METOAaX HAy4YHOT'O IIO3HAHUS IIPUPOJIBI;
. OBJIQJICHUE YMEHUSIMU MPOBOJIUTH HAOIIOJICHUS, IUIAHUPOBATH U BBITIOJIHSITH
AKCMIEPUMEHTHI, BBIIBUTATh TUINOTE3bl U CTPOUTH MOJENIH, MPUMEHSTH MOJYyYCHHbIE
3HaHUA N0 (pr3HKe 7151 OOBICHEHUS Pa3HOOOPA3HBIX (PU3UUECKUX SIBICHUHN M CBOMCTB Be-
IIECTB; MPAKTUYECKH HCIIONb30BaTh (PU3UYECKHE 3HAHHS, OLIEHWBATH JOCTOBEPHOCTH
€CTECTBEHHO-HAay4YHO! MH(OpMaLIUK;
. pa3BUTHE I[O3HABATEIBHBIX HWHTEPECOB, HMHTEIUIEKTYaJIbHBIX W  TBOPYECKUX
CrocoOHOCTEe B TMpolecce MNPUOOPETeHHs] 3HAHUKW W yYMEHUW 10 (QU3MKEe ¢
UCTIOJB30BAHUEM  PA3NUYHBIX  HMCTOYHMKOB  HMHGOpPMAalMd HU  COBPEMEHHBIX
UH(OPMALIMOHHBIX TEXHOJIOTH;
. BOCIIUTaHUE YOEXKJAEHHOCTH B BO3MOXXHOCTM IIO3HAHUS 3aKOHOB IPHUPOJBI,
UCTIOB30BAHMS JTOCTIKEHUH (PU3UKK Ha OJIaro pa3BUTHUS YEIOBEUYECKON IUBWIM3ALINM;
HEOOXOJIMMOCTH COTpPYJHUYECTBA B MPOLIECCE COBMECTHOTO BBIMOJIHEHHUS 3ajad,
YBQXHUTEJIbHOTO OTHOIICHHs] K MHEHHMIO OIMOHEHTa MpU OOCYKIEHUU MpodiieM
€CTECTBEHHO-HAy4YHOI'O COJIEP>)KAHMsI; TOTOBHOCTM K MOPAJIbHO-3TUYECKOM OIEHKE
UCIOJIb30BAHMUSI HAaYYHBIX JIOCTM)KEHMH, 4YYBCTBA OTBETCTBEHHOCTH 3a 3alIUTY
OKpYXaIoUei cpe/ibl;
. UCTIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUM M YMEHUH ISl PEeIICHUs] MPAKTUYECKUX
3a/1a4 MOBCEJHEBHON JXM3HHM, OOecrneueHusi Oe30MacHOCTU COOCTBEHHOM JKU3HM, pa-

4



LMOHAJIBHOTO IPUPOJONOIb30BaHUs M OXPaHbl OKPYXAIOLIEH cpeibl, 1 BO3MOXKHOCTb
IPUMEHEHUs] 3HAaHWW IpHU pEIleHUM 3a/ay, BO3HMUKAIOIIMX B IOCIEqyoled mnpodec-
CUOHAJIBHOM J1€ATEIbHOCTH.

OcBoenue conepkanusi yueOHoOH qucuuIuinabl «Dusnkay odecrneynBaeT TOCTHKEHHIE
CTyJIEHTaMU CJIEIYIOLIUX PE3YJIbTAaTOB:
. JIUYHOCHHBIX:
- 3aboTsmuiics 0 3aIIuTe OKPYXAIOIIeH cpeibl, COOCTBEHHON M 4y»KOil 0€30MacHOCTH, B
TOM 4YHCIIe TU(PPOBOIL;
. MemanpeomemHvix:
- WCII0JIb30BAHME PA3JIMYHBIX BUAOB MO3HABATEIBHOW JIEATEILHOCTH JJI PELICHUS
¢u3nyeckux 3agad, MPUMEHEHHE OCHOBHBIX METOAOB IO3HaHMS (HAOIIOAECHHUS,
OIUCAHUS, U3MEPEHMSI, IKCIIEPUMEHTA) JJI U3yYEHUs pa3iIMuHbIX CTOPOH OKpY’Karollen
JICUCTBUTEIILHOCTH,
. WCIIOJIb30BAHME OCHOBHBIX MHTEIIEKTYyaJIbHBIX OIEpalfil: MOCTaHOBKU 3a/layM,
(GopMyaMpoOBaHUs TUIOTE3, aHAJIW3a W CHUHTE3a, CpPaBHEHUsA, OOOOIIEHHs, CHUCTe-
MaTH3alllH, BBISIBICHUS NPUYMHHO-CIEACTBEHHBIX CBS3€W, IOWCKAa aHAJIOTOB, Qop-
MYJUPOBAHMS BBIBOJIOB [UISI W3YYEHHUS PA3IUYHBIX CTOPOH (U3MUYECKUX OOBEKTOB,
SBJICHUM M IPOLECCOB, C KOTOPbIMH BO3HHUKAET HEOOXOAMMOCTh CTAJIKHUBAaThCS B
npodeccuoHanbHOM cdepe;
. YMEHHUE T€HEPUPOBATH MJIEU U ONPEIEIATh CPEACTBA, HEOOXOUMBIE IS UX pea-
JIU3aLuu;
. YMEHHE HCIMOJb30BaTh Pa3IMYHble UCTOYHUKH JUISl MOJIyd4eHUs (U3NYECKOW WH-
¢dopmanmu, OLlEeHUBATh €€ JOCTOBEPHOCTB;
. YMEHHE aHAJIM3UPOBATH U MPEACTABIATh HH(POPMALIMIO B PA3INYHBIX BHIAX;
. yMEHUE IYOJUYHO MPEICTaBIATh pPEe3ylbTaTbl COOCTBEHHOI'O MCCIEI0BaHMUS,
BECTH JMCKYCCHUH, JOCTYIHO M TapMOHUYHO cOuYeTasl coJepkaHue U (popMbl mpeacTas-
JsieMoi HH(POpMAaIIHH;

* npeOMemHubIxX:

. c(OPMHUPOBAaHHOCTH MPEACTABICHUN O pOJIM U MecTe (PU3UKH B COBPEMEHHON Ha-
YYHOM KapTHHE MHpPA; MOHUMaHue (HU3MIECKON CYIIHOCTH Ha0II01aeMbIX BO Beenennoit
SABIICHUH, poiu GU3MKKA B (POPMHUPOBAHUU KPYyro3opa M (PyHKIHOHAIEHOW TPAaMOTHOCTH
4eJIOBEKa JUIsl PELICHMS IPAKTHYECKUX 3a/aY;
. BJIa/ICHUE OCHOBOIIOJIATAIOIIUMU (PU3UUYECKUMHU MOHATHSIMH, 3aKOHOMEPHOCTIMH,
3aKOHAMH M TEOPHSIMH; YBEPEHHOE HCIOJIb30BaHHE (DU3MUECKON TEPMUHOJIOTUU H
CUMBOJIMKH;
. BIQJICHUE OCHOBHBIMH METOJAaMH HAy4HOIO IIO3HaHMS, HCIIOJIb3yEMbIMU B
¢u3uke: HAOIIOACHUEM, ONTMCAaHUEM, U3MEPEHHEM, SKCTIEPUMEHTOM;
. yMeHHus 00palaThIBaTh Pe3yNbTaThl W3MEPEHHUH, OOHAPYKUBATh 3aBUCHMOCTD
MEXIy (QU3NYECKMMH BEJIMYMHAMHU, OOBSICHATH IOJYYEHHbIE Ppe3ylbTaTbl M JI€daTh
BBIBOJIBI;
. c(OPMHUPOBAHHOCTH YMEHHS pemIaTh GU3NIECKUE 3a/1aUH;
. c(OPMHUPOBAHHOCTh YMEHHS MPUMEHATH MOJYYCHHBIC 3HAHHUA I OOBSICHEHHUS
YCIIOBHM NpoTeKaHus (U3NYECKUX SBJICHUH B IpUpoOe, IpodecCHOHANBHOMN chepe u s
HOPUHATHS MPAKTUYECKUX PELIEHUIN B TOBCEAHEBHOM KU3HH;
. c(hOpMUPOBAHHOCTh COOCTBEHHOW TO3WIMU TI0 OTHOIIEHUIO K (PU3WYEeCcKOM
UH(pOpMAIMH, TOTy4yaeMON U3 Pa3HbIX HCTOYHHUKOB.

B pamkax ocBoenusi yueOHo#l nucruminael «®dusukay mo crernuanbHoctd 21.02.09



TuaposIoTHs U MHKEHEPHAsi TeoJiorHs Y CTYACHTOB (OPMUPYIOTCS CIEAYIONTUE OOIIue
KOMIIETEHIIMU ¥ JIHYHOCTHBIE Pe3yJIbTAThI:

Kon HaumeHoBaHue pe3ybTaTa 00yuyeHHust

OK 1 [ToHuMAaTh CYITHOCTh U CONMAIIBHYIO 3HAYUMOCThL CBOCH OyIyIIen
npodeccuu, MPosIBJISTh K HEW YCTOWYUBBIA UHTEPEC.

OK 2 Opranu3oBbIBaTh ~ COOCTBEHHYIO  JICSITEIBHOCTh,  BBIOHMpATh
TUTIOBBIE METOJBl U CHOCOOBI BBHITIOJTHEHUS MPOodecCuoHaTbHBIX
3a/1a4, OIeHUBaTh UX 23 (DEKTUBHOCTH U KaU€CTRBO.

OK 3 IIprHMMAaTE penieHus B CTAHAAPTHBIX U HECTaHIAPTHBIX
CUTYalUsIX U HECTHU 3a HUX OTBETCTBEHHOCTb.

OK 6 PaboTaTh B KOUIEKTHBE U KOMaH/E, 3(PPEeKTUBHO 00IIATHCS C
KOJUIETaMHU, PYKOBOJICTBOM, TOTPEOUTEIISIMH.

OK 7 Bbpath Ha ceOs OTBETCTBEHHOCTH 3a pabOTy YWICHOB KOMaH/IbI
(MOTYMHEHHBIX ), PE3YJIbTAT BHITIOJTHEHUS 3aJaHUH.

JIP 10 3a00TsIIMICS 0 3alUTE OKPYKAIOIIEH cpeibl, COOCTBEHHOU 1

qy>K0i 6€30MacHOCTH, B TOM 4Hciie U(POBOit

1.4. PexomeHayemoe KOJIMYECTBO YACOB HA OCBOCHUE padoyeil mporpaMmbl y4eOHO

JAUCHUIIJINHBI:

MaKCUMaJIbHOM yueOHON Harpy3ku oOydvaromerocs 279 wyac, B TOM 4uce:
00s13aTeNbHON ayAUTOPHOI yueOHOU Harpy3Kku oOydaromerocs 186 gac;
CaMOCTOATENbHOM paboThl 0Oyyatomerocs 41 yacos;

KOHCyJIbTanuii 12 yacos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JIUCHOUTLIAHBI

2.1. O0beM yueOHOM NMCHUIUIMHBI M BHAbI Y4e0OHOH padoThI

Buna yueO6Hoii padoThI

Oovem uacos

MakcumajibHasi ydyeOHasi Harpy3Ka (Bcero)

O0s13aTesibHAs ayIMTOPHAsA y4eOHasi Harpy3Ka (Bcero) 186
B TOM YHCJIE:
JIEKIUU 104
nabopaTopHbIe PabOTHI 38
MIPAKTUYECKUE 3AHATUS 44
CamocrosiTesibHasi padoTa 00y4armerocsi (Bcero) 41
B TOM YHCJIE:
MOATOTOBKA YCTHBIX BBICTYIUIEHHH MO 3aJaHHBIM TE€MaM, 3CCE, 40
JOKJIa/10B, pedepaToB, MHIMBHUIYAIbHBIX TPOEKTOB.
KoncyabTanum 12

IIpomescymounas ammecmayus 6 goopme sx3amena-11 cemecmp.
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XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

ConeprxkaHue
00yueHus

XapakTeprCTHKa OCHOBHBIX BUJIOB JICSTECIBHOCTH CTYACHTOB (Ha ypOBHE y4eOHBIX JCHCTBUI)

BBenenue

YMeHHS TOCTAaHOBKY TICTICH JCSITETBHOCTH, INIAHUPOBAHUS COOCTBEHHOM NEATCITLHOCTH IS
JIOCTHKEHUS TIOCTABJICHHBIX LIeJIEH, MpeABUICHUSI BOBMOKHBIX PE3YJIbTATOB 9TUX JIEHCTBUH,
OpraHu3aluy CAMOKOHTPOJISI U OLICHKH MOJTYYEHHBIX PE3yJIbTaTOB.

PasButHe crI0COOHOCTH SICHO M TOYHO HM3JIaraTh CBOM MBICIH, IOTHYCCKH 000CHOBBIBATH CBOIO
TOYKY 3pCHUS, BOCIIPUHUMATh M aHATTU3UPOBATh MHCHHUSI COOCCETHUKOB, IIPU3HABASI IPABO
JIPYTOTO YeJIOBeKa HAa MHOE MHECHYIE.

[IpousBenenne m3MepeHns GU3NICCKUX BETHYNH U OLIEHKA TPAHUIIBI TIOTPEITHOCTEH
U3MEpEeHUH.

[IpencraBnenHne rpaHMIlbl TOTPENTHOCTEH U3MEPEHHIA TTPH IMTOCTPOSHUH IPAPHKOB.

YMeHne BBICKa3bIBaTh THITOTE3HI ISl OOBSICHEHUS HAOIOTAaeMBIX SBICHUH.

YMenue npejiaratb MOJICIH SIBICHUN.

YkazaHue rpaHuIl IPUMECHUMOCTH (DPU3UICCKUAX 3aKOHOB. M3710)KEHNE OCHOBHBIX MTOJIOKCHHIMA
COBPEMEHHOM Hay4HON KapTHHBI MUpA.

[IpuBencHUE TPUMEPOB BIUSIHUS OTKPBITHI B (PU3KKE HA MPOTPECC B TEXHUKE W TCXHOJIOTHU
npousBoicTBa.Vcnonp3oBanue MHTEpHETA T IOMCKA HH(OPMAIIH

1. MEXAHUKA

Kunemamuxa

[IpencraBnenne MeXaHUUECKOIO JBUKEHHS Tela YPaBHEHUSIMU 3aBUCUMOCTH KOOPAMHAT U
MIPOEKIMEH CKOPOCTH OT BpeMeHH. [IpencTaBieHre MexaHnueCcKoro ABMKEHUS Tella
rpaduKaMu 3aBHCHMOCTH KOOPIMHAT U MPOEKITHEH CKOPOCTH OT BpeMeHH. OmpeaencHue
KOOpAWHAT MPOIEHHOTO MyTH, CKOPOCTH M YCKOPEHHUS TeJa 1Mo rpadyukaM 3aBUCHMOCTH
KOOpAWHAT U MPOCKINH CKOPOCTH OT BpeMeHH. OnpeeneHne KOOpANHAT IPOHICHHOTO Ty TH,
CKOPOCTHU M YCKOPEHUS TeJla 10 YPAaBHEHHUAM 3aBUCUMOCTH KOOPAWHAT U MPOCKINH CKOPOCTH
OT BPEMEHH.

[IpoBeneHue cpaBHUTEIFHOTO aHATN3A PABHOMEPHOTO U PaBHOIIEPEMEHHOTO IBHKCHUH.
VYkazaHue UCIOJIb30BAHUS [TOCTYIATEILHOTO U BpallaTeIbHOTO JABM)KEHUH B TEXHUKE.
[IpuoOpeTeHue ombITa PadOTHI B TPYIIIC C BHITOJHCHUEM PA3JIMYHBIX COIUATBHBIX POJICH.
Pa3paboTka BO3MOKHON CHCTEMBI ICHCTBUN ¥ KOHCTPYKIIUHU JIJIsI SKCIICPUMEHTAIBHOTO
ONpe/IesIeHNs] KHHEMAaTUYECKUX BETUYHH.

[IpencraBnenne nHGOPMAIIK O BUIAX JBIKCHUS B BUJIC TAOJIHIIBI

3akonwl
MEXAHUKU
Hvromona

OOBsICHCHHE IEMOHCTPAIMOHHBIX SKCIICPUMECHTOB, MTOITBEPIKAAOIINX 3aKOH HHEPIIHH.
W3mepenne maccel Tena. MisMepeHue cuibl B3aUMOACHCTBHSI TEJI. BrIYrCICHUE 3HAUCHUSI CHIT
10 M3BECTHBIM 3HAYCHHUAM MacC B3aMMOJICHCTBYIOMINX TSN U UX YCKOPSHHH

Brruncenue 3Ha4eHNS YCKOPEHUH TSI IO U3BECTHBIM 3HAYCHUAM JACHCTBYIOIINX CHII U

Macc Ten. CpaBHEHHUE CHITBI JEHCTBUS M TPOTHBOACHCTBHUS

[IpuMeHeHne 3aK0HAa BCEMUPHOTO TATOTEHUS MIPH pacyeTax CHII U YCKOPEHHHA
B3aUMOJICHCTBYIOIIUX Tl

CpaBHeHHE YCKOPEHHsI CBOOOTHOTO MmaieHus Ha maHeTax COJIHEYHON CUCTEMBI

BrenieHne B TeKCTEe yUeOHMKA OCHOBHBIX KaTErOpUil HAydHOU MH(OpMAIUH

3akonwl
coxpanenus 8
Mexanuxe

[IpumeHeHue 3aKOHa COXpPAHEHUSI UMITYJIbCA JJIs1 BEIYUCICHUS] U3MEHEHHUH CKOpOCTEH Tell Ipu
HX B3aUMOJICHCTBUSAX.

W3mepenue pabOThI CHJI U U3MCHEHUE KHHETHYCCKOWM YHEPTUU Tea. BeruucieHne paboThl CHT
Y U3MEHEHUS] KUHETUUECKOW YHEPruu Teja.

Brluncnenue noTeHIMaIbHON SHEPTUM Tell B TpaBUTAlMOHHOM ToJie. OnpeaeneHue
MTOTEHIMAIBHON SHEPTHH YIIPYTO Ae(hOPMUPOBAHHOTO TEJIA TI0 H3BECTHOH Aeopmarun u
KECTKOCTH Tea.

[TpuMeHeHne 3aK0OHA COXPAaHEHNS MEXaHIMYECKOW YHEPTUH MPH pacueTax pe3yabTaToB
B3aMMOJICHCTBHH TeJ rPaBUTAIIMOHHBIMA CHJIAMH W CHJIAMH YIIPYTOCTH.

VYkazaHue rpaHuIl MPUMEHIMOCTH 3aKOHOB MEXaHHKH.

VYkazanue yueOHbIX AUCIUILINH, IPH H3YYCHUN KOTOPBIX HCIIOIB3YIOTCS 3aKOHBI COXPAHEHUS

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKW Y TEPMOJIMHAMUMKU

Ochogul
MONeKYIAPHOT
KUHemuuecKkou
meopuu.
Hoeanvuwiii 2asz

BeImosHeHIE SKCIIEPUMEHTOB, CITyKalnX JUIsi 000CHOBAHMS MOJICKYJIIPHO-KHHETHYECKOH
teopun (MKT).

Pewienne 3aa4 ¢ NpUMEHEHNEM OCHOBHOT'O YPAaBHEHHS MOJIEKYJISPHO-KHHETHYECKOI TeOpHUu
ra3oB.

Omnpenenenne napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHMM Ha OCHOBAaHHMHU YPaBHEHUS
COCTOSTHHS HI€aIbHOTO Ta3a.

OnperenieHne napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHUM U ITPOMCXOISIINX POLIECCOB
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o rpadukam 3asucumoctd p (T),V (T), p (V).

DkcnepumeHTabHOE HecnenoBanne 3apucuMocta p (T), V (T), p (V). I[IpeacraBnenue B Bumie
rpauKOB H30XOPHOTO, H300apPHOTO U H30TEPMHUYECKOTO MPOIECCOB.

Brruncnenue cpeaHeit KHHETUUECKOM SHEPTHH TETUIOBOTO JIBUKEHHSI MOJIEKYJT TIO U3BECTHOU
TeMIepaType BEIIECTBa.

Bricka3siBanme THTIOTE3 IS OOBSCHEHUS HAOIIOJaeMbIX SBJICHUI. YKa3aHUE IPaHUI]
TIPUMEHUMOCTH MOJIEIH «HJIealIbHBIN Ta3» 1 3akoHOB MKT

OcHogbl
MepMOOUHAMUKU

M3mepeHne KOIMYecTBa TEIIOTHI B IIpolieccax Terronepenayn. Pacyer Kolm4yecTBa TeIIOThL,
HE0OX0AMMOTO JUIsl OCYIIECTBIICHNUS 3aJaHHOTO Ipoliecca ¢ Teruionepenayucii. Pacyer
N3MEHEHHSI BHYTPCHHEH SHEPIHH T, pabOThI U NEPeIaHHOT0 KOJMYECTBA TEIIIOTHI C
UCIIOJIb30BAHMEM IIEPBOTO 3aKOHA TEPMOJMHAMHUKH.

Pacuer paboTbl, COBEpIIEHHOH Ta30M, 110 rpaduky 3aBucumocti p (V).

Brruncienue paboThl ra3a, COBEpPIICHHON PH U3MEHEHHH COCTOSIHUSI [0 3aMKHYTOMY LIUKITY.
Brruncnenue KI1J] npu coBepiienun ra3oM padboThl B IpoLieccax M3MEHEHUST COCTOSIHUS 1O
3aMKHYTOMY OUKITY. OOBsCHEHHE IPUHIUIIOB AEHCTBHS TEIUIOBBIX MallIiH. J{eMoHCTpanus
pouiit GU3HKH B CO3AaHNUH U COBEPILICHCTBOBAHUY TETUIOBBIX ABUTATEIICH.

HW3noxeHne CyTH YKOJIOTHIECKHX IIPOo0IeM, 00YCIOBICHHBIX PabOTON TEIUIOBBIX ABHTaTeleH 1
IpeIUIOKEHHE ITyTH UX PelIeHHs. YKa3aHue TPaHuL IPUMEHHUMOCTH 3aKOHOB TEPMOINHAMHKH.
YMeHHe BECTH ANAJIOT, BEICIYIINBATH MHEHHE OIIIOHEHTA, Y4acTBOBATh B IUCKYCCHHU, OTKPBITO
BBIPA)KaTh M OTCTAWBATh CBOIO TOUYKY 3PECHUSL.

VYka3zaHue yuyeOHBIX AUCIHIUINH, TIPH U3YYCHUH KOTOPBIX UCIIONIB3YIOT YUeOHBIH MaTepHal
«OCHOBBI TEPMOJITHAMHKH

Ceoticmea napos,
Jlcudkocmelt,
meepovix mei

N3mepenune BIa)KHOCTH BO3TyXa.

Pacuer xomuuecTBa TEIIOTHI, HECOOXOIUMOTO JIJIsl OCYIIIECTBIICHUS IIpoIiecca Mepexoa
BEILECTBA U3 OJJHOTO arperaTHOro COCTOSIHUS B APYTOE.

DKcnepuMeHTaIbHOE UCCIIEOBaHNE TEIUIOBLIX CBOMCTB BellecTBa. [IpuBenenue npumMepon
KalMILIPHBIX SBICHUN B OBITY, IPUPOJE, TEXHUKE.

HccnenoBanne MeXaHUIECKUX CBOMCTB TBepABIX Tel. [IpuMeHenne pu3ndeckux NOHATHN U
3aKOHOB B y4eOHOM MaTepHaje Mpo(hecCHOHATBFHOTO XapaKkTepa.

Wcnonp3oBanue HTepHETA AT TOMCKA HH(OPMAIIAN O Pa3paboTKax M MPUMEHEHHIX
COBPEMEHHBIX TBEPJBIX H aMOP(HBIX MAaTEPHAIOB

3. DJIEKTPOJIMHAMUKA

Onekmpocmamuk
a

Brrancrenue cuin B3anMoICHCTBHS TOYEUHBIX AJIEKTPUICCKUX 3apsI0B.

Brruncrenue HanpsHKEHHOCTH 3JICKTPHYECKOTO OIS OAHOTO M HECKOJIBKIX TOYEUHBIX
AIEKTPUYECKUX 3apsI0B. Brluuciienne noteHuana 31eKTpUYecKoro mosst OAHOTO U HECKOJIb-
KHMX TOYEUHBIX JIEKTPUUYECKUX 3apsa0B. M3MepeHne pa3HOCTH NOTEHIIHAIOB.

W3mepenue sHeprun IEKTPUUYECKOTO MOJIS 3apsyKEHHOTO KOHJEHCAaTopa.

Brruncnenue sHeprun JIEKTPUUECKOTO OJIS 3apsHKEHHOT0 KOHACHCATOPA.

PaspaboTka mraHa 1 BO3MOXKHON CXEMBI ICHCTBHI 3KCIIEPUMEHTAIBHOTO OMPEICIICHIS
9JEKTPOEMKOCTH KOHJEHCATOpa U AUAJICKTPUUECKON MPOHUIIAEMOCTH BEILIECTBA.

[IpoBeneHne CPaBHUTEIFHOTO aHAN3A TPABUTAIIIOHHOTO M AJIEKTPOCTATHIECKOTO TOJICH

Tlocmosinnwii
mox

N3mepenune MOITHOCTH 3NIeKTpudeckoro Toka. Mzmepenne 3/1C u BHYTpEeHHETO
COTIPOTHUBIICHUS HCTOYHHKA TOKA.

BrImorHeHNE pacyeToB CHUIIBI TOKA M HATPSDKCHNH Ha yYacTKax JICKTPUUECKUX IETICH.
OOBsICHEHHE HA TIpPUMEpPE dIEKTPHUIECKOH 1enu ¢ AByMs nctounnkamu Toka (9J1C), B kakoM
CiTydae MCTOYHUK JICKTPUIECKOM SYHEPTUr paboTaeT B peXKUME TeHepaTopa, a B KAKOM — B
peXUME TOTPEOUTEIIS.

OmnpezencHre TeMIIEpaTypbl HUTH HAKATUBaHUS. MI3MepeHHe JIEKTPUYCCKOro 3apsaa
anekTpoHa. OOBACHEHHE TPUPOIBI IEKTPHUCCKOIO TOKA B

MeTaJuIax, JIEKTPOJIUTAX, ra3axX, BAKyyMe U HOIYIPOBOIHUKAX [[pUMEHEHUE JIEKTPOIH3a B
TexHuke [IpoBeneHe CPaBHUTEIBLHOTO aHAJIM3a HECAMOCTOSATEIILHOTO M CAMOCTOSATEIIEHOTO
ra30BbIX Pa3psaoB

CHATHE BONBTaMIIEPHON XapaKTEPUCTHKH THOA.

[IpoBeneHue CPaBHUTEIFHOTO aHAN3A TTOTYIPOBOIHUKOBBIX THOIOB U TPHOIOB.
Hcnonp3oBanue VHTEpHETA A1 TOMCKA WH(OPMAIINHN O TIEPCIIEKTHBAX Pa3BUTHSA
MTOJTYTIPOBOTHUKOBOM TEXHUKH.

YcTaHOBKa IPUYMHHO-CIIEICTBEHHBIX CBSI3EH

Maenummnole
sA6J/1eHUs

I/ISMepCHI/Ie WHAYKIUU MarHuTHOT'O ITOJIA. Brraucnenne CHII, HCﬁCTBy}OLHHX Ha MPOBOIHUK C
TOKOM B MAarHuTHOM II10JIC.

Brruucienue CHIJI, HeﬁCTByIOIHHX Ha 3J'I€KTpPI‘I€CKPIfI 3apsn, ,HBH)KyHIHfICﬂ B MarHuTHOM II10JIC.
HCCHCHOB&HI/IC SIBJICHUI SHCKTPOMaFHI/ITHOﬁ WHAYKIOWHU, CAMOUHAYKIIHUHN.

Brruucienue OHCPIruu MarHuTHOIO IMOJIA.

OOBscHEHHE IMpUHIUIIA HCﬁCTBHﬂ QJICKTPOABUTATECIIA.
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OOBsICHCHHE TIPUHIIHIIA ICHCTBHS TeHEpaTOpa JICKTPUUCCKOTO TOKA U
AIEKTPOU3MEPHUTEINLHBIX PUOOopoB. OOBSICHEHHE MPUHIIAIIA JSHCTBHS Macc-crieKTporpada,
ycKopuTesei 3apspkeHHbIX dacTuil. OObsCHEHHE PO MArHUTHOTO MOJISI 3EMITH B YKH3HU
PaCTEeHU, )KUBOTHBIX, YEJIOBEKA.

[TpuBeneHne MPUMEPOB NPAKTHYECKOTO TPUMEHEHNUS U3YUEHHBIX SIBJICHUI, 3aKOHOB,
puOOPOB, YCTPOKCTB.

[TpoBeneHUE CPAaBHUTEIHLHOTO aHAJM3a CBOMCTB 3JIEKTPOCTATHYECKOTO, MATHUTHOTO U
BHUXPEBOTO JJICKTPHYCCKHX TTOJICH.

OOBsICHCHHE HA IIPUMEPE MAaTHUTHBIX SBJICHUH, TOYeMY (QU3UKY MOXKHO pacCMaTPHBATh KaK
METaTUCIUTUIHHY

4. KOJIEBAHUS Y BOJIHBI

Mexanuueckue
Konebanus

HccrenoBanue 3aBUCUMOCTH MEPUOJIa KOJICOAHMI MATEMaTHUCCKOTO MAsITHUKA OT €T0 JUTHHBI,
MAacChI ¥ aMILUTUTYIbI KoJicOanuid. McecnenoBanne 3aBUCHMOCTH TIEpUOIa KOJIeOaHUu! Tpy3a Ha
MPYKUHE OT €0 MAacChl U )KECTKOCTH MPYKUHBI. BeIauciieHue neproia KojacOaHuit
MaTEeMaTHYCCKOTO MAsITHUKA M0 U3BECTHOMY 3HAYCHUIO €T0 JUTUHBI. Bhrncienue nepuoaa
KoJIeOaHui Tpy3a Ha MPYKUHE 110 M3BECTHBIM 3HAYCHHUSIM €0 MAacChl U )KECTKOCTH MPYKHHBI.
BrIpaboTKa HABBIKOB BOCIIPHHUMATH, aHAJIM3UPOBATh, IIEpepadaThIBaTh U MPEIBIBIATH
HHGOPMALINIO B COOTBETCTBHH C IIOCTABJICHHBIMHU 3a1a4aMH.

IIpuBeacHUE IPUMEPOB aBTOKOJICOATEIBHBIX MEXaHHUCCKUX crcTeM. [IpoBeaenne
KiaccuuKanuy KoineOaHui

VYupyeue eonnu

W3mepenne MIMHBI 3ByKOBOW BOJIHBI MO pe3yIbTaTaM HAOIIOICHUH HHTep(EPEHIINN 3BYKOBBIX
BOJIH.

HaOmonenue n o0bsicHeHNE SIBICHUI HHTEp(EpEHINHT U TUPPAKIMNA MEXaHMYECKUX BOJIH.
[TpexncraBnenne obnacTeil MpUMEHEHHS YIbTPa3ByKa U MEPCIEKTUBBI €T0 UCIIOIb30BaHMs B
Pa3JIMYHBIX 00JIACTIX HAyKH, TEXHUKH, B MEAHIIMHE.

W3nosxeHne cyTr SKOJIOTHIECKUX POOIIeM, CBSI3aHHBIX C BO3/ICHCTBUEM 3BYKOBBIX BOJH Ha
OpraHu3M YeloBeKa

DnekmpomazcHum
Hble
KonebaHus

HabnroeHue ocuuIorpaMM TapMOHHYECKUX KOJICOAHU CHITBI TOKA B LICTIH.

W3Mepenne 371eKTpoeMKOCTH KOHAeHcaTopa. Vi3MepeHne HHIYKTUBHOCTh KaTyIIKH.
VccrnenoBanue ABICHUSA SJEKTPUIESCKOTO PE30HAHCA B TIOCIEIOBATEIEHON IICTIH.
[IpoBenenue aHAIOTHN MEXAY (PU3MUCCKIMH BEIHIHHAMH, XapaKTePU3YIOIINMHI
MEXaHHYECKYIO U 3JIEKTPOMATrHUTHYIO KOJIeOaTeIHHBIC CHCTEMEI.

Pacuer 3HaueHMA CHITBI TOKA W HANIPSDKEHIST HA 3JIEMEHTAX IeTH TIEPEMEHHOTO TOKa.
HccnenoBanue npuHIUNa neicTBUs TpaHchopmaropa. MccnenoBanne MprHIIAIIA ISHCTBHS
TeHepaTopa MmepeMeHHoro Toka. Mcmons3oBanue MHTepHETA TS TOUCKA HH(DOPMAITUH O
COBPEMCHHBIX CIIOCO0aX Mepeau dJICKTPOIHCPTHH

DnekmpomazcHum
Hble
60JIHbL

Ocy1ecTBiaeHle paauonepeaun u paguonpuema. MceeinegoBanne CBOMCTB AIEKTPOMArHUTHBIX
BOJTH C ITOMOIIIbI0 MOOMIIBHOT'O TeNIe(OHA.

Pa3BuTHE IECHHOCTHOTO OTHOMICHUS K M3y4aeMbIM Ha YPOKaX (PU3UKU OOBEKTaM U
OCBaMBacMbIM BUJIaM JICATCIbHOCTH. OOBSICHCHHUE PUHIIMITHAIEHOTO PA3IIUYHUS TIPUPOJIBI
YOPYTUX U SJICKTPOMATHUTHBIX BOJTH. M31I05KCHHE CYTH SKOJIOTUIECKUX MTPOOIICM, CBA3aHHBIX C
AIEKTPOMArHUTHBIMH KOJICOAHUSMH 1 BOJTHAMH.

OOBSCHEHNE POJIN SJCKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX HCCIICAOBAHISIX BeeneHHo

5. OIITUKA

Ipupooa ceema

[IpumMeHeHne Ha MPAKTHKE 3aKOHOB OTPAKCHUS U IIPEIIOMIICHHS CBETA MIPH PEIICHUH 3a1a4.
OmnpeneneHne CIeKTPATbHBIX TPAHHUI] TYyBCTBUTEIHHOCTH YEJIOBEYECKOTO TIa3a.

YMeHne cTponuTh H300pakeHus IPEIMETOB, TaBacMble JIMH3aMH. PacueT pacCTOSHUS OT JTMH3HI
JI0 M300paKEHUS TIpeIMETA.

PacueT onTuueckoi Cuibl TUH3BI.

W3mepenue GpoKyCHOTO pacCTOSIHUS JIMH3BIL.

VcnpITanne MOzeneii MUKPOCKOIIA U TEJIeCKOa

Boanosuvie
ceotlicmea ceema

Habnronenue sineHust ”HTEpYEPEHIMH IICKTPOMArHUTHBIX BOJIH. HaOnroneHue sBicHus
TU(PPAKIUU SJICKTPOMArHUTHBIX BOJIH. HaOuroicHre SIBIICHUS MOJIIPU3aIun
9JIEKTPOMArHUTHBIX BOJH. I3MepeHue [UIMHBI CBETOBOW BOJHBI 110 PE3yJibTaTaM HaOJIFOICHHS
siBnieHust nHTepdepenimu. HaOmronenue seieHus audpakiuuu ceera. HabnroaeHne sBieHus
TOJISIPU3AIINH U AUCTIepCUH cBeTa. [Tonck pa3nudnii u cXoAcTBa MEXKAY TUPPAKINOHHBIM U
JTUCTIEPCHOHHBIM CIIEKTPaMH.

[IpuBeneHre TPUMEPOB MOSIBIICHHS B MIPUPOE U MCIIOIB30BAHHS B TEXHUKE SBICHHNA
nHTEephepeHINH, TN PAKINHN, TTOJSIPH3AINAN U TUCTIEPCHU CBeTa. [lepeuncieHne MeToI0B
MTO3HAHUS, KOTOPBIE MCIIOIB30BAHBI TP N3YYECHUH YKa3aHHBIX SBICHUH

6.OCHOBBI CIIEITUATBHON TEOPHUH OTHOCHUTEIIHBHOCTH

OCHOBEI

| O6bscHenne 3HauMMOCTH OmbITa Maiikenbcona-Mopiu
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crenuaIbHON
TEOpUn
OTHOCHUTEILHOCTH

dopmynupoBaHHe MOCTYIATOB

O0psacHenne d¢dexra 3amMmeTIeHIs] BpeMEeHU

Pacuer sHepruu moKosi, UMITYJIbCa, SJHEPTUU CBOOOTHOM YaCTHIIBI

BripaboTka HaBHIKOB BOCIIPUHUMATh, aHAIU3UPOBATh, TIepepadaThiBaTh U MPEAbSIBISATH
nH(OpPMAIINIO B COOTBETCTBUH C MOCTABICHHBIMH 331a4aMu

7. 3JIEMEHTBI KBAHTOBOU ®U3UKU

Keanmosas
onmuka

HaGmonates dpotosnekrpuaeckuii 3G dext. O0BsACHATH 3akoHBI CTOIETOBA U IaBJICHHE CBETa Ha
OCHOBE KBAHTOBBIX MIPECTABICHU.

PacueT MakCcUMaITbHOW KHHETHYECKOH SHEPTUN IIEKTPOHOB MPH (POTOIIEKTPHIECKOM
addexre.

OmnpenencHre padOTH BBIX0/Ia 3JIEKTPOHA IO rPpaduKy 3aBHCHMOCTH MaKCHMATBHOM
KHHETHYCCKOW SHEPTUU (POTOIICKTPOHOB OT YaCTOTHI CBEeTa. M3MepeHue paboThl BBIXOaa
JICKTPOHA.

[epeuncienue MPUOOPOB YCTAHOBKH, B KOTOPBIX IPUMCHSETCS 0€3- HHEPIIUOHHOCTh
¢doroaddekra.

OOBsICHEHHE KOPITYCKYJSIPHO-BOJTHOBOTO Ayanu3Ma CBOMCTB (poToHOB. OOBsICHEHUE POJTH
KBaHTOBOH OINTHUKH B PA3BUTHU COBPEMEHHON (DM3UKHU

Duszuxa amoma

HaGroienne TMHeHIaThIX CIIEKTPOB.

PacueT 4acTOThI M JUIMHBI BOJTHBI HCITYCKAEMOT'O CBETA TIPH MIEPEX0/Ie aTOMa BOJIOPOIa U3
OJIHOTO CTAIIMOHAPHOTO COCTOSIHUS B ipyroe. OObICHEHNE TIPOUCXOKICHUS JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPO/Ia U PA3JINIUS IMHEHTATHIX CIIEKTPOB Pa3IMYHbIX Ta30B. MccnenoBanne
JINHENYATOTo CIEKTpa.

Brruncnenue nauHbl BOJIHBI J1e Bpoiiis 4acTuIbl ¢ U3BECTHBIM 3HAYEHUEM UMITYJIbca
HccrnenoBanue mpuHIMIA paOOTHI JTIFOMUHECIIEHTHOH amibl. HabmoneHue u 00bsICHeHUE
pUHLMIA AeicTBUs Nazepa. [IpuBegeHne npuMepoB UCTIOIb30BaHUS Jla3epa B COBPEMEHHOM
HayKe ¥ TeXHHKE.

Vcnonp3oBanue MHTepHETA 115 TOMCKA MH(GOPMAIIMK O ICPCICKTHBAX MPHUMEHCHHUSI Jla3epa

Duszuka
amomHo20 10pa

Habnronenue TpekoB anb(ha-gacTuil B kKamepe Bunbcona. PerucrpupoBanue saepHbIX
M3JIy4eHUH ¢ TOMOIIIbIO cyeTunka [ eiirepa.

Pacuer sHEprum CcBA3M aTOMHBIX S7CP.

OmnpeneneHne 3apsiia © MaCCOBOTO YHCIa aTOMHOTO S/Ipa, BO3HUKAIOIIETO B PE3yIbTaTe
pPanTMoaKTUBHOTO pacmasa.

Brrancrnenue sHeprun, 0CBOOOKAAIOIICHCS TIPU PaANOAKTHBHOM pacriajie.

OmnpeneneHne IPOIyKTOB SACPHOIN PEaKITHH.

Brrunciienue sHepruu, 0CBOOOKAAIOIICHCS TIPH SIICPHBIX peakiusax. [lonnManue
MIPEUMYIIECTB U HEJOCTATKOB UCIIOJIb30BAHMS ATOMHON SHEPTUN U HOHU3UPYIOIIUX U3TYUCHUN
B MIPOMBIIICHHOCTH, MEHUIINHE.

W3noxeHne CyTH SKOJIOTHUCCKUX MPOOIIEM, CBI3aHHBIX C OMOJIOTHYCCKUM JICHCTBUEM
PaIMOAKTUBHBIX H3ITyYCHH.

[IpencraBnenne 0 XapakTepe YeThIPEX THUIOB (PYHIAMEHTAIBHBIX B3aUMOICHCTBHI
JJIEMEHTAPHBIX YaCTHII B BUAE TaOIHIIBI

[IpoBenenue kmaccupUKAINU JIEMEHTAPHBIX YaCTHUI] T10 UX (PU3HMUECKUM XapaKTePUCTHKAM
(Macce, 3apsiny, BpeMEHH KU3HU, CIIAHY H T.11.).

[TonnmaHme IICHHOCTEH HayYHOTO MO3HAHUS MUpPa HE BOOOIIIE JJIS YEIOBEUECTBA B IIEJIOM, a
JUTA KaXXI0TO 00yJaroIIerocs JINIHO, IEHHOCTEH OBJaICHISI METOJOM HaY9IHOTO MTO3HAHUS /IS
JIOCTH)KEHUS ycIiexa B JF0OOM BHJIC MPAKTHYCCKON JCATCIBHOCTH

8. DBOJIIOLMS BCEJIEHHOA

Cmpoenue u
paseumue
Bcenennou

HaGmmonenue 3a 3Be3aamu, JIyHOH 1 TuTaHeTaMu B Tesleckon. HabmrogeHre CoTHEYHBIX MIATEH C
MTOMOIIIBIO TEJIECKOIIa M COTHEYHOT0 dKpaHa.

Hcnonp3oBanue HTepHETA AT TIOMCKA H300pakeHUI KOCMIUECKUX 00BEKTOB M HH(POPMAIAN
00 nx ocobenHoctax OOcykIeHrne BO3MOXKHBIX ClieHapueB dBoonun Beenennoii. Mc-
moJib30BaHue MIHTepHEeTa /ISl TOMCKa COBPEMEHHON MH(POPMAITUHN O Pa3BUTHH BceeHHOM.
Onenka HHGOPMAIINH C TIO3HUIIMH €€ CBOWCTB: IOCTOBEPHOCTH, OObEKTHBHOCTH, ITOJTHOTHI,
AKTyaJbHOCTH U T. JI.

Deomoyus 36e30.
Tunomesa
NPOUCXOHCOEHUSL
Coaneynoti
cucmemvi

Brruncienue sHeprun, 0CBOOOKAAIOIIECHCS TIPH TEPMOSIACPHBIX PEAKIHSX.
dopmynupoBka npodIIeM TepMOsAEPHON SHEPTeTHKH.

OOBsiCHEHHE BIMSIHUS COJTHEYHOM aKTMBHOCTH Ha 3eMunto. [IoHMMaHue posi KOCMUYECKIX
HCCIIeIOBAaHUM, X HAYYHOTO U SKOHOMUYECKOTO 3HAYCHHUS.

OO0cyX/IeHHEe COBPEMEHHBIX TUIOTE3 0 poncxoxkaeHHH COHEeYHOH CHCTEMBI
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3. YCJIOBUS PEAJIM3AIIMY YUYEBHOM JUCHUTIJIUHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePUAJIbHO-TEXHUYECKOMY 00ecredeHn 0
Peanuzanus y4yeOHOW AuCHUIUIUHBI TpeOyeT Hamuuus ydyeOHOro kabuHeTa W JabopaTopuu
bu3uKH.
O6opynoBanue yaeOHOT0 KabUHeTA!
- IOCa/I0YHbIE MECTA MO KOJINYECTBY 00 yUaIOLIUXCS;
- pabouee MecTO IperoaBaTes;
- 10CKa;
- mKad/cTemiax uig XpaHeHus yueOHO—HArJIsIIHOr0 MaTepHuana;
- TUIaKaThl:
PusnyecKue OoCTOSHHbIE
MexnyHnaponnas cucrema equauI] uamepenus (CH)
[Iepuonnueckas cucrema xumuueckux 3neMeHToB Jl.1M1.MeHneneesa;
- obecreueHHOCTh KaOMHeTa JIEKTPUUECKUM paclpeeTUTEIbHBIM IIUTOM U OCHAILIEHUE
YUEHUYECKUX CTOJIOB PO3ETKAMHU IIEPEMEHHOTO TOKa 42 B.
TexHuueckue cpeacTBa 00ydeHUs:
- KOMITBIOTEp C JIUIICH3MOHHBIM MPOTPAaMMHBIM O0€CIeYeHUEM, MYJIbTUMEIUNHHBIA TPOEKTOP,
9KpaH/MHTEPAaKTUBHASI TOCKA.
Ob6opynoBanue 1adopaTopuu:
ABOMETp IIKOJIbHBIH,
Asrotpanchopmatop KAT
AmniepMeTp MOCTOSSHHOTO TOKa
barapes konneHncaropHas
barapes conHeunas
bunokib
bunpuzma
BenTuinsaTop HaCTOJIBHBIN
BHUTOK B MarHUTHOM M0OJI€ 3€MIU
Bo3aymHoe oruuso
BonHoBas ManimHa Ha OJICTaBKe
BonbT™MeTp OCTOSHHOIO TOKA
Bpamaroniee 3epkano
Beinpsimurens BAK-12
I'eneparop 3BykoBOMU
I'enepatop JIT
I'urpomerp BostocsiHOM
['na3 yenoBeka (MoEIb)
JudpakumonHas pemerka
Hyroas nammna
3aKMMbl BUHTOBbIE
Ncrounnk nutanusa UOIIIT
Karonnas TpyOka ¢ sxpaHom
Karymika 11s ;eMOHCTpaluuy KpyroBoro TokKa
Karymika Pymkopda
KommyTaTop 2-X KaHAJIbHBII
KonpneHncarop nepeMeHHOr0 EMKOCTH
Jlamma TrOMUHECIIEHTHAs HA IUTKE
JInH3b1
JIrokemeTtp
MarHuTHBII ycKaTellb
MasITHUK 3JIEKTPOCTATUYECKU I
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Metponom

Muxkpometp

Muxkpodon Tenedon

Muinmuamnepmerp

Monens nBUraTeNs BHYTPEHHETO CTOPAHHUS
Mojenb MONEKYISPHOTO CTPOSHHUSI MarHuTa
Ha6op rupp u3 4-x mryk

Hab6op mo uaTepdeperuu u nudpaxiuu
Ha6op no nonspuzanuun

Hab6op no ¢roopecueHmm

Hab6op no dhocdopecnenimm

Haknonnas npusmMa ¢ 0TBECOM

Hacoc KomoBckoro

HacronpHas namna

Onrtuueckas ckambst ®OC-115

Ocgerurens OTII

Ocuustorpad

[Inurta snexkTpuyeckas MKOJIbHas
[Ipeo6pazoBarens mocrostHHOTO ToKa [TT1T-1
[Ipecc nms mpoOok

[Tpubop [-gacTun

[TpuGop BuIOB AchopMaITHI

[Ipubop mist IeMOHCTpAIK PACIIUPEHUS BOIBI
[Tpubop 11g U3MepeHus: TEPMUYECKOTO COIPOTUBIICHHUS
MIPOBOTHUKOB

[Tpubop 11 onpenenenus AEeKTPONPOBOIUMOCTH
[Tpubop obTekanus Ten

[TpuGop onpeneneHus JJIMHBI CBETOBOM BOJIHBI
[Ipusma qucnepcronHas npudop HouHoro BuaeHus 013
[Ipu3ma npsamoro 3peHus

Paguomerp Kpykca

Pakera nemMoHCTpalimoHHas

Peocrar noy13yHKOBBIN

Peocrar peryaxHoi

Peoxopa ¢ kirouom

Cexynaomep DJICCJL

Criextpockorn 2-X TpyOHBIi

Cnupanbs COnpoTUBICHUN

CrabunuszaTop HanpsHKEHUs

CTaHOK HOKOBOYHBIN

Cueruuk ['eiirepa

C4YeTunK CEKyHAOMED

Tapeinka BakyymHas

Tenexxka MaaonoaBMKHAS

TermoBoe pene

TepMoMeTp 1EMOHCTPALIMOHHBIN

TepMoMeTp Ha TPAH3UCTOPAX

Tepmonapa

TepmocTonbuk

Tpancdopmarop Ha maHen

TpyOka s feMOHCTpaIiy KaTOAHOTO MyYKa
TpyOka ¢ qByMms 37€KTpoIaMu
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TpyOxka ¢ MenbHULIEH

TpyOka ¢ Tepmonapoit

TpyOka cueTunk MC-6

Typbuna napoBast

YHUBepcallbHBINA AEMOHCTPALMOHHBIN Tpubop MoHTens
doTomeTp

dotoperne Ha IUTKE

[lenTpoOekHas MamnHa

[IITaHreHIUpKyIb

OKpaH

DNEeKTpOABUTATENb C IPUCTABKOM C MPUHAJIEKHOCTSIMU
DIIEKTPOMAarHuT pa300PHBIA

OnexrpomoTtop bpayna

DJIEKTPOMOTOP IIKOJIbHBIN

DJeKTpOHHOITyYeBast TpyOKa

DJIEKTPOCKOII

Habop no snexktpuuecTBy

Ha6op o maraetusmy
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3.2. Y4eOHO-MeTOAUYeCKOEe 1 HHPOPMALIMOHHOE o0ecnevyeHHne TN CIUNINHBI
a) OCHOBHAs JIUTepaTypa:

Ne Hcrounuk
n/n
1 | AmutpueBa B. ®. ®uszuka 11 npodeccrii u crienuaibHOCTed TEXHUUECKOTro Mpodus
[Texct] : y4eb. mst cTya. yupexaeHuit cpes. mpod. odpazoBanus. — 5-e usm., crep. / B.
®. JImutpuena. — Mocksa : U1 "Akanemus", 2018. — 448 c. ISBN 978-5-4468-6570-
3(mata obpamenus: 18.05.2021
2 | T'opnau, B. B. ®usnka : yaueOHoe mocobue asst cpeHero npodecCHOoHaTbHOTO

ob6pazoBanus / B. B. 'opmau. — 2-e u3a., ucnp. u non. — Mocksa : U3parenbcTBo
FOpaiir, 2019. — 215 c. — (IIpodeccuonansnoe odpazoBanue). — ISBN 978-5-534-
09366-7. — Texkct : anektponnsbIit // OBC Opaiir [caiiT]. — URL: https://biblio-
online.ru/bcode/438590 (nata obpamenus: 17.05.2021).

0) TOMOJIHUTEIbHAS JTUTEPATypa:

Ne Hcrounnk
/11

1 | Bacunbes, A. A. ®usnka : yueOHOE MOCOOUE IJIs1 CPEAHETO MPO(hECCHOHATEHOTO
obOpazoBanus / A. A. Bacunnses, B. E. ®enopos, JI. JI. XpamoB. — 2-€ u3/., UCIIP. U JIOM.
— Mocksa : U3natensctBo FOpaiit, 2019. — 211 ¢. — (IIpodeccuonansHoe
obpazoBanmue). — ISBN 978-5-534-05702-7. — Tekct : anektponnsiii // ObC KOpaiit
[caiiT]. — URL: https://biblio-online.ru/bcode/438066 (nara obpamenus: 17.05.2021).

2 | KpaBuenko, H. 1O. ®u3uka : yaeOHUK U IPAKTUKYM IS CPEJHETO MPO(PECCHOHATEHOTO
obpazoBanms / H. 0. KpaBuenko. — Mocksa : M3natensctBo FOpaiit, 2019. — 300 c. —
(ITpodeccronansrnoe odpazoBanue). — ISBN 978-5-534-01418-1. — TekcT :
anextponHsi // DbC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/434391(nata obpamenwns: 18.05.2021).

3 | Aiizennon, A. E. ®usuka : yaeOHUK ¥ IPAKTUKYM TSI CPEHETO MPOPECCHOHATBHOTO
obpazoBanus / A. E. Aiizennon. — Mocksa : U3natensctBo FOpaiit, 2019. — 335 ¢. —
(ITpodeccuonansuoe odpazoBanne). — ISBN 978-5-534-00795-4. — Tekcr :
anexkTpoHHbIi // OBC FOpaiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/436537(nara obpamnienus: 18.05.2021).

4

B)IIEPUOIMYECKUE U3/IaHUS

Ne Ncrounuk

/11

1 BECTHUK BOPOHEXXCKOT'O 'OCYIAPCTBEHHOI'O YHUBEPCUTETA. CEPUA :
OU3UKA. MATEMATUKA : HayuHbIii xKypHal / yapeauTeib : BopoHeKCKuit
rocyIapCcTBeHHBIA yHHBEpCcHTET. — Boporex : 2000 — .— Ywucmo BeITyckoB B rog: 4. ISSN
nedatHolt Bepcun: 1609-0705. https://elibrary.ru — Teker : snekrpoHusiit 2018 Nel-4; 2019 Nel-4
(mara obpamenns: 01.06.2021).

2 EcTecTBeHHBIE M TEXHUYECKHE HAYKHM:HAYY. )KypHan /I ped. A.S.XaBkun. — Mockea : OO0

"UznatenscrBo "CoytaEKt", 2002— .— Boeixogut 12 pa3 B roa. ISBN meuaTtHoii Bepcun 1684 —
2626. — Tekct : HenocpeacTBeHHbIN 2018 Nol-12; 2019 Nol-12

) “HGOPMAIIMOHHBIE JIEKTPOHHO-00Pa30BaTEIbHBIE PECYPCHI:

Ne
/o

HUctounuk

1

OnekTpoHHas bubnuoreunas cucrema «budbanoTex. M3narenscreo KY»
https://mgri-rggru.bibliotech.ru

OnekTpoHHO-01OIMoTeuHas cuctema «M3natensctBo Jlanpy/ ko, MHxkeHepHo-
texanueckue Hayku (Trom[Y) www.e.lanbook.com

OnexkTpoHHO-0MOIMOoTeyHast cuctema «elibrary» / [IpaBooOnagarens: OOmiecTBO ¢
orpann4eHHoM oTBeTcTBeHHOCTHhIO «PYHOb» (RU)

2
3
4

OnekTpoHHO-O0nbnoreunas cucremMa « 9bC FOPAUTY / www.biblio-online.ru
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOUN

JUCHUIIIAHBI

KonTponb u olleHKa pe3ylbTaToB OCBOEHHUS Y4YeOHOW AMCLMITIMHBI

OCYILICCTBIIACTCA

npernojaBaTeyeM B Ipolecce MPOBENEHUS MPAKTUYECKUX 3aHATHH M JabopaTOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBINOJIHEHHS O0Y4alOIIUMUCS WHIMBUAYAJIbHBIX 3a/laHUH, NPOEKTOB,

HUCCJIETOBAHUM.

Pe3yabTaTnl 00yyeHus

®opMbI M METOABI KOHTPOJIS U OLleHKH
pe3yabTaToB 00y4eHHsI

° JIUYHOCHIHbLE:
- 3a00TAMUHCA O 3aIUTEe OKPYKAIOIICH
cpezbl, COOCTBEHHON U Uy»KOi 0e30MacHOCTH,

B TOM 4HCJIe TU(PPOBOIi;

DK3aMeH.

TectupoBaHue.

OKCIepTHAs OLECHKA TOKJIAI0B U 3aIUThI
pedeparos.

Y CTHBIN U NTMCEMEHHBIN OIpOC.

DKcnepTHast OI[eHKa BBITIOTHEHHS
CaMOCTOSTETLHON Pa0OTHI.

BrimonHeHue 1 3ammTa J1abopaTopHBIX PadoT.
OKcrepTHasi OIEHKa BBIMONHEHUS MPAKTUYECKON
paboThl.

. Memanpeomemuule:

- MCIOJIb30BaHUE PA3IMYHBIX BUIOB
MO3HABATENILHOMN 1€ATEIbHOCTH ISl PEICHUS
buznUeCcKUX 3a/1a4, MPUMEHEHNE OCHOBHBIX
METO/IOB MMO3HaHUS (HAOJII0ICHMSI, OTTMCAHUS,
U3MEPEHUS, SKCIIEPUMEHTA) IJI U3YICHHUS
Pa3JIMYHBIX CTOPOH OKPYKaroIen

e CTBUTEIILHOCTH,

. HCIOJIb30BaHNE OCHOBHBIX
WHTEIJICKTYaTbHBIX OMEPAIIHii: TOCTAHOBKHU
3a1aun, (OpPMYIUPOBAHUS TUIOTE3, aHATIN3a U
CUHTE3a, CpaBHEHUS, 0000IICHUS, CUCTE-
MaTHU3all1iH, BBIABICHUS IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, TOMCKA aHAJIOTOB,
(dbopMynTUpOBaHUS BEIBOJIOB AJI U3YUYECHUS
Pa3IMYHBIX CTOPOH (PU3HUECKUX O0BEKTOB,
SBJICHUH U MPOIIECCOB, C KOTOPBIMHU
BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCS B
npodeccuoHabHOU cdepe;

. YMEHHE T€HEpUPOBATh UCH U
OTIpEeeIATh CPEACTBA, HEOOXOAUMBIE JIJIST UX
peali3anmm;

. YMEHHE HUCII0JIb30BaTh Pa3IU4HbIE
UCTOYHUKU IS IONTy4eHUsl (PU3HIECKON MH-
dbopmaruu, OleHUBATh €€ JOCTOBEPHOCTH;

. YMEHHE aHaJTNU3UPOBaTh U
MPEJICTaBISTh UHPOPMALIMIO B PA3TUYHBIX
BUJIAX;

. yYMEHHE MyOJIUYHO IPEICTaBISTh
pe3ynbTaThl COOCTBEHHOTO MCCIIEIOBAHNUS,
BECTH JIUCKYCCHUH, IOCTYITHO U TAPMOHHYHO
coueTas cojiepkaHue u (HOpMbI IPECTaB-
nsieMoi nHpOopMaIuu;

DK3aMeH.

TectupoBaHue.

DKcnepTHast OIlCHKA JTOKJIaI0B U 3alUTHI
pedeparos.

YCTHBIN U NTMCEMEHHBIN OIpOoC.

DKcHepTHast OI[CHKA BBITIOTHCHHUS
CaMOCTOSTEITLHON Pa0OTHI.

BrimoHeHue u 3ammuTa 1a60paTopHBIX padoT.
DKcnepTHast OI[eHKa BBHITTOTHEHHS TPAKTHIECKOM
paboTsL.
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. npeomemmbole:

. c(OPMHPOBAHHOCTH MPEACTABICHUHN O
poisiu u MecTe (PU3UKU B COBPEMEHHOMN Ha-
YUHOU KapTUHE MUPA; TOHUMaHHE
(U3UYECKON CYITHOCTH HAOJII01aeMBIX BO
Bcenennoii siBneHuit, poiau pU3NKH B
dbopMHpPOBaHUH KPYTro30pa U
(GYHKIMOHATIBLHON TPAMOTHOCTH YeJIOBEKA ISt
pelIeHus MPaKTUYEeCKUX 3a/aY;

. BJIaJICHHE OCHOBOIIOJIAT AIOIIUMHU
bu3NYECKUMU TOHITUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH;
YBEPEHHOE HCTIOIb30BaHue (PU3NUeCKOn
TEPMHHOJIOTHUH U CUMBOJIUKH,

. BJIa/ICHHE OCHOBHBIMHU METOJAMHU
HAYYHOTO ITO3HAHUSI, UCTIONb3YEMBIMH B
bu3uKe: HaOIIOICHUEM, OTTCAaHUEM,
U3MEPEHUEM, FIKCIICPUMEHTOM;

. yYMEHUs1 00pabaThIBaTh pe3ynbTaThl
U3MEepeHUil, 0OHapy>KUBATh 3aBUCUMOCTh
MEXYy PU3NIECKUMU BEIIMUYNHAMH,
OOBSACHATH MOJTYyYEHHBIE PE3YIbTATHI U JI€]aTh
BBIBO/IBI;

. c(OPMHPOBAHHOCTh YMEHUS PEIIaTh
busnyeckue 3a1a4u;
. c(hOpPMHUPOBAHHOCTH YMEHUS

MPUMEHSITH MTOJIYYCHHBIC 3HAHHUS JIJIS
00BSICHEHUS YCIOBUN MPOTEKAHUS
($u3nUeCKuX SIBICHUH B IPUPOJIE,
npodecCuoHAIbHON chepe U AT IPUHATHS
IIPAKTUYECKUX PELICHUI B IIOBCEAHEBHOMN
KU3HU;

c(OpPMHPOBAHHOCTH COOCTBEHHOM MO3UIIMU IO
OTHOIICHHUIO K (PU3UIECKON HHPOPMAIINH,
N0JTy4aeMOM 13 pa3HbIX HCTOYHHUKOB.

DK3aMeH.

TectupoBanue.

DOKcrnepTHast OLIeHKa TOKJIAJ0B U 3alIUThI
pedepaToB.

YCTHBIN U NTMCEMEHHBIN OIpOC.

DKcrepTHast OLEHKA BBHITIOTHEHUS
CaMOCTOSITETIbHOM PabOTHI.

BeImnoHeHve U 3amuTa JJabopaToOpHBIX padoT.
OKcrnepTHast OLIEHKA BBITIOJTHEHUS! TPAKTUIECKOM
paboTsL.

24



PazpaGorunk:

["aBpuoBa
Buxtopus /e, 4
COO® MI'PHU IIPENnoaaBaTeNb KazbexorHa /
(MecTo paboTsr) (zaHMMaemasn I0HKHOCTE) (®.M1.0.) Knoiﬂﬂca.)
JKCnepThI:
[Ipenomaparens, kKaHauaaT
(uzuxo- Kpurouenko
CO® MI'PH MaTeMaTHYeCKHX HayK, Anexceit
JOIIEHT Bukroposnu //‘ g
(mecto paloTei) (3aHuMaeMas  OMKHOCTE) (©.H.0.) _/('ﬂ‘()ﬂl?ﬁt.‘b)
JOLEHT, KaHOHIAT
(PM3MKO-MATEMATHYECKUX [opaeesa
CO® HUY «benl'¥V» HAYK Hartanpa
Onerosua
(MecTo paboTsl) (3aHUMAEMas AOJIKHOCTD) (D.1.0.) fonuct)




JKcnepTHOE 3aK/I0YeHne
Ha pabodyro IPorpaMMy yueOHOH AUCIUTIIHHBL
«DuU3uKa»
0 CTIeLMAIBHOCTH

21.02.09 I'uaporeonorus ¥ HHXKEHEPHAA Ie0Iorus

PaspaGoruuk paGodeil mporpammer: ['aBpuiosa BuKTOPH KazbexoBHa,
nperonasatens  QusHKH  «CTapoOCKOJIBCKOro ¢ummana  PoccuicKoro
rOCyJapCTBEHHOTO  IeOJIOTOpasBefloYHOro  yHHMBEpCHUTETa  HMCHH Cepro
Opmxonukuzey (COP MI'PH).

PaGouas mporpaMma 9eTKO CTPYKTypHpOBaHa M COCTOMT H3: TaclopTa
paboueif MporpaMMbl y4eOHOH AUCLMILIAHEL, CTPYKTYPBI ¥ CONCPIKAHI yueGHOI
JWCILMIUIMHBL, YCIOBUH pealu3alyy y4eOHOH AMCIMILTHHBL, KOHTPOIA H OLCHKH
pe3y/IbTaToB OCBOSHHUs y4eOHOH IUCHMIIIAHBL

PaGouass TporpamMma COCTaBlieHa Ha OCHOBE MPUMEPHOH IPOTPaMMBI
061eo6pasoBaTebHOM yueGHOM NUCIUIITIHEl « DU3uKa) LA npo(hecCHOHATBHBIX
06pa3oBaTeNbHBIX OPTaHM3allui, PEKOMEHIOBAHHBIX Or'AY «®HUPO» s
peann3aluy OCHOBHOH npodeccHoHaNBHON 00pa3oBaTeIbHOH IPOrPaMMBbL CIIO Ha
faze OCHOBHOrOo oOmero o0pa3oBaHust C IOJNYyYEHHEM CPEIHEro o0wrero
o6pasosarmsa (ITporokon Ne3 or 21 mroms 2015 T PervicTpalMOHHBIH HOMEp
penensuu 384 ot 25 urons 2015 r.), ¢ yueToMm pexomennauuit PTAY «OHUPO» mo
OpraHM3aliy TOJTydeH s CpejHero ofuiero 06pa3oBaHus B MpeJesax OCBOCHHA
06pa3oBaTeNbHBIX [POrpaMM  CPEIHETO Npo(ecCHOHANBHOr0  00pa3oBaHus
(mpotokoxn Ne3 ot 25.05.2017 r.).

DOopMBl H METO/bI KOHTPOJIsL 0TOOPaHBl ONTUMAIBHO € yICTOM crieuQUKU
JIOCTHJKEHHS CTyJEHTAaM# JIMYHOCTHBIX, TNPEIMETHBIX H MCTalpeAMETHBIX
pe3yIbTaToB.

ITepeueHs y4eOHBIX M3IaHUI CONEPHKUT JOCTATOUHOE KOJIHIECTBO yueOHBIX
n3ganuil ¥ VIHTepHET-pecypcoB

Ilannas pabouas IporpaMMa MOXET OBITh PEKOMEHIOBAHA LA IIPUMEHCHITA
B yueGHOM IpoIecce M0 CelUaTbHOCTH 21.02.09 T'muaporeosorus ¥ HHKCHEPHAS
reoJIoTUs

DKCHepT:
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JKCNepTHOE 3aK/JII0YeHHe
Ha pabouyio mporpaMMmy yaeOHOH THCLUILIUHE]
«DuU3UKa»
IO CIeLHaIbHOCTH

21.02.09 T'unporeonorus 1 HHXKEHEpHAast reoJIorus

PaspaGortuyuk pabouedt mporpammsl: ['aBpuioBa Buxropus KasbekosHa,
npenogasarens  ¢usuku  «Crapoockoibckoro  dunuana  Poccuiickoro
rOCYJIlapCTBEHHOIO  re0JIOropas3BeouyHOro  yHusepcurera  umenu  Cepro
Opmxonukuaze» (CO® MI'PH).

PaGouast mporpaMma 4eTKO CTPYKTYpHPOBaHa M COCTOMT H3: [AcropTa
paboueli nporpammbl y4eGHOM ANCLUMILIMHEL, CTPYKTYPhI U COLepKaHus yueOHOM
JUCLIAIUIMHBL, YCJIOBHM peanu3aundd y4eOHON AMCLMILIMHEBI, KOHTPOJS U OLUEHKH
pe3yJbTaToOB OCBOEHUsl y4eOHOM AMCIUITIMHEL.

Pafouass mporpaMMa CcOCTaBI€Ha Ha OCHOBE NPUMEPHOW IPOrpamMMbl
obuieobpaszoBaTebHOM yueOHOU quenuinHbl « Dusuka» A7 Ipo(eCcCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHusanuii, pekoMeHnoBaHHbx OI'AY «OUPO» nams
peanu3aluy OCHOBHOM MpogeccHoHanbHOH obpasoBarensHoi mporpammel CITO
Ha 0aze OCHOBHOro oOwero obpazoBaHus C IONyYEeHHEM CPEIHEro oouiero
oOpazoBanusi (IIpotokon Ne3 ot 21 wmroms 2015 r. PerucTpaltmOHHBIH HOMEp
peuensuu 384 ot 25 uronst 2015 r.), ¢ yuerom pexoMennanuit ®rAY «OUPO» o
OpraHuU3allMi IIOJIy4eHUs CpeJHero obiuero oOpa3oBaHUs B MpejiesiaX OCBOCHHUSA
00pa3oBaTeNbHbIX [POrpaMM -CpeJHero MpohecCHOHANIBHOTO — 00pa3oBaHKA
(mpotoxon Ne3 ot 25.05.2017 r.).

DopMBl ¥ METOIBI KOHTPOJIsi OTOOpaHbl ONTHMAIBHO C YYETOM CHeLH(HKH
JIOCTH)KEHHMsS CTyJEHTaMH JIMYHOCTHBIX, TIPEJMETHRIX H MeTalpeIMEeTHEIX
pe3yIbTaToB.

I[lepeueHs yUeOHBIX U3MAHUN COMEPIKUT JOCTATOYHOE KOJIHYECTBO y4eOHBIX
u3naHuit u HTEepHEeT-pecypcoB

Ilannast pabouast TmporpaMMa MOXKET OBITh DPEKOMEHIOBaHa I
npuMeHeHus B yueGHOM mporecce no cnenuansHocTd 21.02.09 ['uaporeonorus u
WHKEHEPHAsl Te0JIOTUS

Dkemept:
[opaeesa H.O.
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