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1. IACHIOPT PABOYEM INPOT'PAMMBI YUEBHOM JJUCHUTLTAHBI
PU3UKA

1.1. ObsacTe npuMeHeHus padoyeii MporpamMMsl

[Iporpamma  obmieoOpa3oBaTenbHON — yueOHOUW — guctuiuimabl  «Dusukay
npeqHa3HaueHa Uil W3y4eHHs (QU3MKH B TPOQECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranm3anusx CIIO, peanu3yronmx oOpa3oBaTelbHYIO MPOrpamMMmy CpEeIHEro 0OIIero
o0Opa3oBaHusi B MpeJesiax OCBOCHHUS OCHOBHOW mpodeccuoHanbHON 00pa3oBaTeNbHOU
nporpammel  CITO (OIIOIT CIIO) na 06a3ze ocHOBHOro oO0miero oOpa3oBaHHSA NpPHU
HOJTOTOBKE KBATH(DPUIIMPOBAHHBIX PA0OUYMX, CIYKALINX U CIIEIHUATNCTOB CPEIHETO 3BEHA
no croeuuaipHocTH CIIO 21.02.11 Teodwusuyeckue METOABl  HOWCKOB M Pa3BEIKH
MECTOPOKACHUEC TTOJIC3HBIX MCKOIIACMBbIX.

1.2. MecT0 JMCHMIUIMHBI B CTPYKType TMNpPOrpaMMbl IOATOTOBKH
CHeHATHCTOB CPeIHero 3BeHa:

VYuebHas quctuminHa «Dusnkay ABISETCS yIeOHBIM MPEAMETOM IO BBIOOPY U3 005-
3arenbHOU npeameTHon obnactu «EctectBennbie Hayku» OI'OC cpennero obmiero obdpa-
30BaHMUS.

B mpodeccuonanbHbix 00pa3oBaTeNbHBIX OpraHU3aLUAX, pealu3yroIMX o0pa3oBa-
TEJNBHYIO MIPOTPaMMy CpeaHero odmero odpazoanus B npenenax ocsoenust OIIOIT CITIO
Ha 0a3ze OCHOBHOTO 0011ero oOpa3oBaHus, yueOHas aucuuiinHa «Du3nKa» U3ydaercs B
obmeoopazoBarensHoM 1ukiie yuyeoHoro mrana OITOIT CITO na 6a3e ocCHOBHOTO 0OOIIEro
oOpa3oBaHnus ¢ noxydeHuem cpennero oomero oopazoanus (IIIKPC, I[TIICC3). YuebHas
TUCIUIUIMHA  BXOAUT B  00mEeoOpa3oBaTeNbHBIA  IUKI;  SBISETCS  NPOQUIHHOU
JUCIUIUIMHOMN 00111e00pa30oBaTeIbHON MOITOTOBKH.

1.3. Hean um 3agayd JUCHMILVIMHBI — TPeOOBaHUS K pe3yJabTaTaM OCBOEHHA
AUCHUNIHHBI:

Copepxanue nporpaMmbl «Pu3nkay HalpaBiIeHO HA JOCTHKEHHE CIEAYIOIINX IIeIei:

. OCBOEHHE 3HAaHUN 0 (pyHAAMEHTANbHBIX (U3MUYECKUX 3aKOHAX M MPHUHIIMIIAX, Jie-
KAIlUX B OCHOBE COBPEMEHHON (M3WYECKOW KapTUHBI MHpa; HamOojee BaKHBIX
OTKpBITUSAX B 007acTH (PHU3UKHM, OKA3aBIIMX ONPEACTSAIONIEe BIMSHUE HA DPa3BUTHE
TEXHUKHU U TEXHOJIOTMH; METOAaX HAYYHOTO MO3HAHUS TIPUPOJIbI;

. OBJIaJICHUE YMEHUSIMH TPOBOJUTH HAONIOACHUS, IUIAHUPOBATH M BBIMIOJIHATH
SKCHEPUMEHTHI, BBIIBUTATh THUIOTE3bl W CTPOUTH MOEIH, TMPUMEHSTH IOJYYECHHBIC
3HaHMS MO0 (PU3MKe U1 OOBSICHEHHS pa3HOOOPa3HBIX (PU3UYECKUX SIBJICHUI U CBOWMCTB Be-
IIECTB; MPAKTUYECKU MCIOIb30BaTh (PU3NYECKUE 3HAHUS; OLIEHHUBATh JOCTOBEPHOCTH
€CTECTBEHHO-HAyYHOU HH(POPMAIIHH;

. pa3BUTHE I[O3HABATENBHBIX MHTEPECOB, WHTEIUICKTYalbHBIX UM TBOPUYECKUX
crocoOHOcTeld B IMpoliecce MpUOOpPEeTeHHs] 3HAHUKW W yYMEHUH 1o (Qu3MKe ¢
UCIIOJIb30BAHUEM  PA3JUYHBIX  HCTOYHMKOB  HMHQOpMAlMM U COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

. BOCIIUTaHWE YOEXKJACHHOCTH B BO3MOXKHOCTH I[IO3HAHUS 3aKOHOB MPHUPOJIBI,
UCIIOJIb30BAHMS JOCTHKEHUN (DU3MKM Ha OJaro pa3BUTHS YEIOBEYECKOM IIUBUIIM3ALINU;
HEOOXOJMMOCTH COTPYJHHYECTBA B TPOIIECCE COBMECTHOTO BBITIOJHEHHS 3aj1ad,
YBOKUTEIBHOTO OTHOUICHHS K MHEHHMIO ONIMOHEHTa NpU OOCYXAECHWU mpoliem
€CTECTBEHHO-HAY4YHOT'O COJIEp)KaHMsI; TOTOBHOCTM K MOPAJIbHO-3TUUYECKOM OIEHKE
UCIIOJIb30BAHMUSI HAaYYHBIX JIOCTHIKEHHUH, UYYBCTBA OTBETCTBEHHOCTH 3a 3allIUTy
OKPYKaIoIIEH CPEBI;




. WCIIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUM M YMEHUH ISl PEeIIeHUs] MPAKTUYECKUX
3aJa4 IOBCEIHEBHOW >XM3HM, oOecrieueHus 0e30IacHOCTH COOCTBEHHOM JKH3HH, pa-
LMOHAJIBHOTO IPUPOJONOIb30BaHUS M OXPaHbl OKPYXAIOLIEH cpelbl, 1 BO3MOXKHOCTb
NPUMEHEHHs] 3HAHWWA TP PEIIeHUH 3334, BO3HHUKAIOIIMUX B IOCIEAYyIOmEeH mpodec-
CHOHAJIbHOH J1eATEIbHOCTH.

OcBoeHue conepkaHusi yueOHoON qucuuIuinebl «Du3nka» odecrneynBaeT JOCTUKEHHUE
CTYJIEHTaMU CJIEAYIOIINX PE3YJIbTATOB!
. JUYHOCMHBIX:
- 3a00TAmuUKcS 0 3alUTe OKPYKAIOIICH Cpebl, COOCTBEHHON M UyXOW 0€30macHOCTH, B
TOM 4HcIIe HUPPOBOIA;
. MemanpeomemHmvix:
- UCIOJIb30BAaHUE PA3JIMYHBIX BHUJIOB MO3HABATEJIbHOW JIEATEIBHOCTU JUIS PELICHMS
¢u3nyecknx 3agad, NPUMEHEHHE OCHOBHBIX METOAOB TO3HaHMA (HAOIIOACHHUSA,
ONMCAHMSI, U3MEPEHUS, IKCIIEPUMEHTA) JUISl U3YyUEHUS PA3IMYHBIX CTOPOH OKPYKaroIEen
NeCTBUTENBHOCTH;
. WCIIOJIb30BAHME OCHOBHBIX HWHTEIIEKTYyaJIbHBIX OIEpalfil: MOCTaHOBKU 3a/layM,
dopMynHpoBaHUs TUNOTE3, aHAIW3a W CHUHTE3a, CpPaBHEHWsA, OOOOIIEHHS, CHCTE-
MaTHU3alllM, BBISIBICHUS HIPUYMHHO-CIEACTBEHHBIX CBS3€H, IIOMCKAa aHAJIOroB, Qop-
MYJUpPOBaHUS BBIBOJIOB JUISI M3YYEHHUS PA3JIMYHBIX CTOPOH (PU3HUYECKUX OOBEKTOB,
SBIICHUI ¥ TIPOLIECCOB, C KOTOPHIMH BO3HHKA€T HEOOXOIUMOCTh CTAJIIKHUBATHCA B
npodeccuoHabHOM chepe;
. YMEHUE T'€HEepUpOBaTh MJIEU U OIPEIeNiTh CPeJICTBA, HEOOXOAUMBIE Ul UX pea-
JIU3aLuu;
. YMEHHE HCTOJIb30BaTh PA3IMYHBIE MCTOYHHKHU JJIS TMONYYeHUS (DU3MUECKOW WH-
(dopmanuy, OLlEHUBATh €€ JOCTOBEPHOCTb;
. YMEHHUE aHAJIM3UPOBATh U MPEACTaBIATh HH(POPMALIUIO B Pa3IMYHbIX BUJAX;
. YMEHHE TMYOJIMYHO TPEACTABIATh PE3yabTaThl COOCTBEHHOTO MCCIIEAOBaHUS,
BECTH JHMCKYCCHH, JTOCTYIHO M TapMOHUYHO COYETasl coluepkaHue u (popmbl mpeacTas-
JsieMoN MHpOpMaLny;

* npeOMemHubIxX:

. c(OPMHUPOBAHHOCTH MPEACTABICHUN O POJIM U MecTe (DU3MKH B COBPEMEHHOU Ha-
YUHOM KapTUHE MHpa; TOHUMaHue (PU3NUYECKON CYIIHOCTH Ha0Jt01aeMbIX BO BeeseHHoM
SBJICHUH, poiau QU3MKU B (POPMUPOBAHUU KPYyro3opa U (pyHKIHOHAIBHOW I'PaMOTHOCTH
YeJIoBeKa JUIsl peLIEHUS] IPAKTUYECKUX 3a/1ay;
. BJIQJICHUE OCHOBOIIOJIATAIOMINMU (PHU3UYECKUMHU TTOHATHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPHSIMH; YBEPEHHOE HCIOJIb30BaHHE (HU3MUECKOM TEPMUHOJIOTUU H
CUMBOJIMKH;
. BJIAJICHUE OCHOBHBIMU METOJaMH Hay4YHOIO IIO3HaHMS, HCIIOJIb3yEMbIMU B
¢u3uke: HaOIIOEHUEM, ONTMCAaHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;
. yMeHUsl 00pabaTblBaTh pe3ysbTaThl H3MEPEHUH, OOHapyX HUBaTb 3aBHCHUMOCTb
MEXIy (QU3NYECKUMH BEIMYMHAMHU, OOBSCHATH IOIYYCHHBIE PE3yNbTaThl WU JIEJaTh
BBIBO/JIbI;
. c(OPMHPOBAHHOCTh YMEHUS peliaTh GU3NYECKUe 3a/1auH;
. c(OPMHUPOBAHHOCTh YMEHHS MPUMEHATH MOJYYCHHBIC 3HAHHUA I OOBSICHEHUS
YCIIOBH MPOTEKaHUs (U3NYECKUX SBICHUH B MPUPO/IE, TPOPECCHOHANBHOM cepe u st
IPUHATHUS NPAKTUYECKUX PELICHUH B TOBCEIHEBHOM XKHU3HU;
. C(OPMUPOBAHHOCTh COOCTBEHHOM MO3MIMM 110 OTHOIIEHUIO K (U3NYECKON
uH(pOpMAINH, TOTy4aeMON U3 Pa3HBIX HCTOYHUKOB.



B pamkax ocBoeHus y4eOHON AUCHUIUIMHBI «DPU3MKa» MO CHEIHAIbHOCTH
21.02.11 I'eoduznueckue METObI IOUCKOB M Pa3BEAKH MECTOPOXKICHHE MOJE3HBIX NCKOAEMbIX
y CTYAEHTOB (OPMHUPYIOTCS CIEIyIOUIMe O00lue KOMIEeTeHIUH M JUYHOCTHBIE
pe3yabTarThl:

Kon HaumeHoBaHue pe3yibTaTa 00yYyeHHUst

OK 1 [ToHuMAaTh CYIIHOCTh U COLIMAJIBHYIO 3HAYUMOCTh CBOEH Oyyiien
npodeccuu, MPosIBJIATh K HEW YCTOWYUBBIA UHTEPEC.

OK 2 Opranu3oBbIBaTh ~ COOCTBEHHYIO  JI€SITEJIbHOCTh,  BBIOMpATH

THUIIOBBIC MCTOAbI H CITOCOOBI BBINIOJTHCHUS HpO(bCCCI/IOHaJII)HLIX
3aJa4, OOCHUBATh UX B(IJ(I)CKTI/IBHOCTL N Ka4€CTBO.

OK 3 IIprHMMAaTh pemeHus B CTAHAAPTHBIX M HECTaHIAPTHBIX
CUTYallUsIX U HECTHU 3@ HUX OTBETCTBEHHOCTb.

OK 6 PaboTaTh B KOUIEKTHBE ¥ KOMaH/E, 3PPEKTUBHO 00IIATHCS C
KOJUIETaMHU, PYKOBOJICTBOM, TOTPEOUTEISIMHU.

OK 7 Bpath Ha ceOs OTBETCTBEHHOCTD 3a pabOTy WICHOB KOMaH/IbI
(MOTUMHEHHBIX ), PE3YJIbTAT BHITIOJTHEHUS 3aJaHUH.

JIP 10 3a00TsIMICS O 3alUTE OKPYKAIOIIEH Cpelibl, COOCTBEHHOU U

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

1.4. PexomeHayemoe KOJIMYECTBO YACOB HA OCBOCHHUE padoyeil mporpaMmbl y4eOHO

AUCHMIIIMHBI:

MaKCUMAaJIbHOW y4eOHOW Harpy3ku oOydaromerocs 279 wyac, B TOM YHCIE:
00s13aTeNbHON ayAUTOPHOI yueOHOU Harpy3Kku oOydaromerocs 186 gac;
caMoOCTOsTeIbHON paboThl 0Oyyaromierocst 41 4acos;

KOHCyJIbTanuii 12 yacos.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM y4eOHOM IMCHMIIMHBI H BUABI Y4eOHO#l padoThI

Buj yuyeOHoi padoThI

Oovem uacoe

MaxkcumanbHasi yueOHAas HArpy3Ka (Bcero)

Oo0s13aTeIbHAS ayAUTOPHAs y4eOHAsi HATPY3Ka (BCero) 186
B TOM YHCJIE:
JIEKIIUHA 104
1abopaTtopHbie pabOTHI 38
ITPAKTUYECKUE 3aHATHUS 44
CamocrosiTesibHas padoTa o0y4yawierocs (Bcero) 41
B TOM YHCJIE:
MOJTOTOBKA YCTHBIX BBICTYIUIEHUU IO 3aJIaHHBIM TE€MaM, 3CCe, 40
JOKJIaJIOB, peepaToB, UHIUBUIYaJIbHBIX IPOEKTOB.
KouncyabTanumu 12

IIpomesicymounas ammecmayus 6 popme sx3amena-11 cemecmp.
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

ConeprxkaHue
00yueHus

XapakTeprCTHKa OCHOBHBIX BUJIOB JICSTCIBHOCTH CTYACHTOB (Ha ypOBHE y4eOHBIX JCHCTBUI)

BBenenue

YMeHHsT TOCTAHOBKY 1ICTICH JICSITEBHOCTH, INIAHUPOBAHUS COOCTBEHHOM NIESATCILHOCTH IS
JIOCTHKEHUS TIOCTABJICHHBIX LIeJIEH, MPEeABUICHUSI BOBMOKHBIX PE3YJIbTATOB 9TUX JICHCTBUH,
OpraHu3aluy CAMOKOHTPOJISI U OLICHKH MOJTYYEHHBIX PE3yJIbTaTOB.

PasButue criocoOHOCTH SICHO M TOYHO HM3JIaraTh CBOU MBICIH, IOTHYCCKH 00OCHOBBIBATH CBOIO
TOYKY 3pCHUS, BOCIPUHUMATh M aHAJTU3UPOBATh MHCHHUSI COOCCETHUKOB, IIPU3HABASI IPABO
JIPYTOTO YeJI0OBeKa HA HHOE MHECHYIE.

[IpomsBenenne m3MepeHns GU3NISCKUX BETHYUH U OLIEHKA TPAHUIIBI TIOTPEITHOCTEH
U3MEpEHUH.

[IpencraBineHne rpaHMIlbl TOTPENTHOCTENR U3MEPEHHIA MTPH MTOCTPOSHUH IPAPHKOB.

YMeHne BBICKa3hIBaTh THITOTE3HI IS OOBSICHEHNS HAOIOTaeMBIX SBICHHUH.

YMenue npejjaratb MOJIEIH SIBICHUN.

VYka3zaHue rpaHull IPUMECHUMOCTH (PU3NYECKUX 3aKOHOB. M3710)KEHNE OCHOBHBIX MOJIOKCHHIA
COBPEMEHHOM Hay4HOH KapTHHBI MUpA.

[IpuBencHUE IPUMEPOB BIUSIHUS OTKPBITHI B (PU3KKE HA MPOTPECC B TEXHUKE U TEXHOJIOTHU
npoussoicTBa.lcnonp3oanue MHTEpHETA /151 IOMCKA HH(OPMAIIH

1. MEXAHUKA

Kunemamuxa

[IpencraBneHne MEXaHUUECKOIO JIBUKEHHS Tela YpaBHEHUSIMU 3aBUCUMOCTH KOOPAUHAT U
MIPOEKIMEH CKOPOCTH OT BpeMeHHU. [IpencTaBieHre MexaHMueCKoro ABMKEHNUS Tella
rpaduKaMy 3aBHCHMOCTH KOOPIMHAT U MPOEKITHEH CKOPOCTH OT BpeMeHHU. OmpeaencHue
KOOpAWHAT MPOHIEHHOTO MyTH, CKOPOCTH M YCKOPESHHUS TeJa 1Mo rpadyukaM 3aBUCHMOCTH
KOOpAWHAT U MPOCKINH CKOPOCTH OT BpeMeHHu. OnpeaeneHne KOOpANHAT IPOHICHHOTO Ty TH,
CKOPOCTHU M YCKOPEHHUS TeJa 10 YPAaBHEHHUAM 3aBUCUMOCTH KOOPAWHAT U MPOCKINH CKOPOCTH
OT BPEeMEHH.

[IpoBeneHue CpaBHUTEIHFHOTO aHATN3A PABHOMEPHOTO U PaBHOIIEPEMEHHOTO IBHKCHUH.
VYka3zaHue UCIOJIb30BAHUS ITOCTYIATEILHOTO U BpallaTeIbHOTO JIBM)KEHUH B TEXHUKE.
[IproOpeTeHue ombITa PadOTHI B TPYIIIC C BHITOJHCHUEM PA3IMYHBIX COIMATBHBIX POJICH.
Pa3paboTka BO3MOKHON CHCTEMBI ICHCTBUN M KOHCTPYKIIUHU JIJIsI SKCIICPUMEHTAIBHOTO
ONpe/IesIeHNs KWHEMAaTUYeCKUX BETUYHH.

[IpencraBnenne nHGOPMAIK O BUIAX ABIKCHUS B BUJIC TAOJIHIIBI

3akonwl
MEXAHUKU
Hvromona

OOBsICHCHHE IEMOHCTPAIMOHHBIX SKCIICPUMCHTOB, MOITBEPKAAIONINX 3aKOH HHEPIIHH.
W3mepenune maccsl Tena. MizMepeHue cuiibl B3aUMOACHCTBHSI TEJ. BrIYMCICHIE 3HAUCHUS CUIT
10 M3BECTHBIM 3HAYCHHUAM MacC B3aHMMOJICHCTBYIOMINX TSN U UX YCKOPCHHHA

Brruncenue 3Ha4eHNS YCKOPEHUH TSN IO U3BECTHBIM 3HAYCHUAM JACHCTBYIOIINX CHI U

Macc ten. CpaBHEHHUE CHITBI JEHCTBUS M TPOTHBOACHCTBHUS

[IpuMeHeHne 3aK0OHAa BCEMUPHOTO TATOTEHUS MIPH pacyeTax CHII U YCKOPEHHH
B3aMMOJICHCTBYIOIIUX Tl

CpaBHeHHE YCKOPEHHsI CBOOOTHOTO MaieHus Ha maHeTax COJIHEYHON CUCTEMBI

BrienieHne B TeKCTe yUeOHHKA OCHOBHBIX KaTCrOpUil HAydHOU HH(OpMAIUH

3akonwl
coxpanenus 8
MexaHuxe

[IpumeHeHue 3aK0HA COXpPaHEHUSI UMITYJIbCA JJIs1 BEIYUCICHUSI U3MEHEHUHM CKOpOCTEH Tell pu
UX B3aUMOJICUCTBUSAX.

W3mepenue pabOThI CHIJI U M3MCHEHUE KHHETHYCCKOWM YHEPTUH Tea. BeruucieHne paboThl CHIT
Y U3MEHEHUS! KUHETUUECKOU YHEPruy Teja.

Brruncnenue noTeHIMAIBHON SHEPTUH Tell B TpaBUTAlMOHHOM ToJie. OnpeaeneHue
MTOTEHIMATIBHOMN SHEPTHH YIPYTo Ae(hOPMUPOBAHHOTO TEJIA TI0 H3BECTHON Aeopmarin u
KECTKOCTH TeTIa.

[IpuMeHeHne 3aKOHA COXPAaHEHNS MEXaHIMUECKOW YHEPTUH MPH pacyeTax pe3yabTaToB
B3aMMOJICHCTBHI TeJ rPaBUTAIIMOHHBIMH CHJIAMH W CHJIAMH YIIPYTOCTH.

VYkazaHue rpaHuIl IPUMEHIMOCTH 3aKOHOB MEXaHHKH.

VYkazanue yu9eOHbIX AUCIUILINH, IPH H3YYCHUH KOTOPBIX HCIOIB3YIOTCS 3aKOHBI COXPAHEHUS

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKW Y TEPMOJIMHAMUMKU

Ochogul
MONeKYIAPHOT
KUHemu4ecKkou
meopuu.
Hoeanvuviii 2asz

BrImoTHeHIE SKCTIIEPUMEHTOB, CITyKAaIUX Ui 000CHOBAHUS MOJICKYJIIPHO-KHHETHIECKOH
teopun (MKT).

Pemenne 3a1au ¢ npUMEHEHNEM OCHOBHOTO YPAaBHEHUS MOJIEKYIISIPHO-KHUHETHYECKOH TeOpHuu
ra3oB.

Omnpenenenne napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHMM Ha OCHOBAaHHMHU YPaBHEHUS
COCTOSTHHS HJICaIbHOTO Ta3a.

OmnpeneneHne napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHUH U ITPOMCXOISIINX POLIECCOB
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o rpaukam 3asucumoctu p (T),V (T), p (V).

OkcnepumeHTaIbHOE HecnenoBanne 3apucuMocth p (T), V (T), p (V). IIpeacraBnenue B Buze
rpauKOB H30XOPHOTO, H300apHOTO U H30TEPMHUUECKOTO MPOIECCOB.

Brruncnenue cpeaHeit KHHETUYECKOM SHEPTHH TETUIOBOTO JIBUKEHHSI MOJIEKYJT TI0O M3BECTHOU
TeMIepaType BEIIECTBRa.

Bricka3siBanme TUTIOTE3 IS OOBSICHEHUS HAOIIOJaeMbIX SBICHUH. YKa3aHUE IPaHUI]
TIPUMEHUMOCTH MOJIEIH «HJIealIbHBIN Ta3» 1 3akoHOB MKT

OcHogwl
MepMOOUHAMUKU

V3mepeHne KoIM4ecTBa TeIIOTHI B IIpolieccax Teronepenayn. Pacyer Koim4yecTBa TeIIOThL,
HE0OX0AMMOT0 JUIsl OCYIIECTBIICHNUS 3aJaHHOT0 IIpoliecca ¢ Teruionepenayucii. Pacyer
N3MEHEHHsI BHYTPCHHEH SHEPIUH T, pabOThI U NEPEIaHHOT0 KOJMYECTBA TEIJIOTHI C
UCIIOJIb30BAHUEM IIEPBOT0 3aKOHA TEPMOJMHAMHUKH.

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

Brruncienue paboThl ra3a, COBEpPIICHHOW NPH U3MEHEHHH COCTOSIHUSI [0 3aMKHYTOMY LIUKITY.
Brruncnenue KI1J] npu coBepiienun razoM paboThl B IpoLieccax M3MEHEHUS! COCTOSIHUS 110
3aMKHYTOMY HUKITY. OOBsCHEHHE IPUHIUIIOB AEHCTBHS TEIUIOBBIX MalliH. J{eMoHCTpays
poJiit GU3HKHU B CO3MaHNH U COBEPILICHCTBOBAHHUY TEIUIOBBIX ABUTATEIICH.

HW3noxeHHe CyTH YKOJIOTHYECKHX IIPOo0sIeM, 00yCIOBICHHBIX PabOTON TEIIOBBIX ABUraTeIel 1
IPEIUIOKEHHE ITyTH UX PeLICHHs. YKa3aHue IPaHuL IPUMEHHUMOCTH 3aKOHOB TEPMOINHAMHKH.
VMeHHe BECTH AUAJIOT, BEICIYINBATH MHEHHE OIIIOHEHTA, Y4acTBOBATh B IMCKYCCHHU, OTKPBITO
BBIPA)KaTh M OTCTAUBATh CBOIO TOUYKY 3PECHUSL.

VYka3zaHue yuyeOHBIX AUCIHIUINH, TIPH U3yYCHUN KOTOPBIX UCIIONIB3YIOT YUeOHBIH MaTepHal
«OCHOBBI TEPMOJIMHAMHKH)

Ceoticmea napos,
JrcudKocmelt,
meepovix mei

N3mepenue BIa)KHOCTH BO3TyXa.

Pacuyer xonmuuecTBa TEIIOTHI, HECOOXOIUMOTO JIJIsl OCYIIIECTBIICHUS IIpoIIecca Mepexoaa
BEILECTBA U3 OJJHOTO arperaTHOr0 COCTOSIHUS B APYTOE.

DKcnepuMEeHTaIbHOE UCCIIEOBaHNE TEIUIOBLIX CBOICTB BellecTBa. [IpuBenenue npumMepon
KaMILIPHBIX SBJICHUN B OBITY, IPUPOJE, TEXHUKE.

HccnenoBanne MeXaHUIECKUX CBOMCTB TBEpABIX Tel. [IpumeHenne pu3ndeckux MOHATHN U
3aKOHOB B y4eOHOM MaTepHaie Mpo(hecCHOHATBFHOTO XapaKkTepa.

Wcnonp3oBanue HTEpHETA AT TOMCKA HH(OPMAIIAN O pa3paboTKax M MPUMEHEHHIX
COBPEMEHHBIX TBEPJBIX M aMOP(HBIX MAaTEPHAIOB

3. DJIEKTPOJIMHAMUKA

Onekmpocmamuk
a

Brrancrenue cuin B3anMoICHCTBHS TOYEUHBIX AJIEKTPUICCKHUX 3apsI0B.

Brruncrenue HanpsHKEHHOCTH 3JICKTPHUYECKOTO OIS OAHOTO M HECKOJIBKIX TOYEUHBIX
IIEKTPUYECKUX 3aps0B. Brluuciienne noteHuana 31eKTpUYecKoro mosst OAHOTO U HECKOJIb-
KHX TOYEUHBIX JIEKTPUUYECKUX 3apsaoB. M3MepeHne pa3HOCTH NOTEHIIHAIOB.

W3mepenue sHEPTUH JIEKTPUUYECKOTO MOJIS 3apsyKEHHOTO0 KOHJIEHCATopa.

Brruncnenue sHepTUn JIEKTPUUECKOTO TOJIS 3apsHKEHHOI0 KOHACHCATOPA.

PaspaboTka mraHa 1 BO3MOXKHON CXEMBI ICHCTBHI 3KCIIEPUMEHTAIBHOTO OMIPEICIICHIS
9JEKTPOEMKOCTH KOHJEHCATOPa U AUAJICKTPUUECKON MPOHUIIAEMOCTH BEILIECTBA.

[IpoBeneHne CPaBHUTEIFHOTO aHATN3A TPABUTAIIIOHHOTO M QJIEKTPOCTATHIECKOTO TOJIEH

Tlocmosinnwii
mox

N3mepenne MonTHOCTH 5ieKTpudeckoro Toka. M3mepenne 3/1C u BHYTpEeHHETO
COTIPOTHUBIICHUS HCTOYHHKA TOKA.

BrImoHeHNE pacyeToB CHUIIBI TOKA M HATIPSDKCHUH Ha yYaCcTKaxX SJICKTPUUECKUX IETICH.
OOBsICHEHHE HA TIPUMEpE IEKTPHUIECKOH 1enu ¢ AByMs nctounukamu Toka (9J1C), B kakoM
CiTydae MCTOYHUK JICKTPUIECKOM SYHEPTUN paboTaeT B peXXUMe TeHepaTopa, a B KAKOM — B
pEeKUME TOTPEOUTEIIS.

OmnpezencHue TeMIIEPaTyphl HUTH HAKaTUBaHUS. I3MepeHne JICKTPHICCKOTO 3apsiaa
anekTpoHa. OOBICHEHHE TPUPOIBI AIEKTPHUCCKOTO TOKA B

MeTaJuIax, IIEKTPOJINTAX, ra3axX, BaKyyMe U MOIYIPOBOIHUKAX [I[pUMEHEHUE IEKTPOIH3a B
TexHuke [IpoBeneHe CpaBHUTEIHFHOTO aHAJI3a HECAMOCTOSATEIIFHOTO M CAMOCTOSATEIIEHOTO
ra30BbIX Pa3psaoB

CHATHE BONBTAaMIIEPHON XapaKTEPUCTHKH THUOA.

[IpoBeneHue CPaBHUTEIFHOTO aHAN3A TTOIYIPOBOIHUKOBBIX THOIOB U TPHOIOB.
Wcnonp3oBanue VHTepHETA A TOMCKA WH(POPMALINHN O TIEPCIIEKTHBAX Pa3BUTHSA
MTOTYTIPOBOTHUKOBOM TEXHUKH.

YcTaHOBKa NPUYMHHO-CIICICTBEHHBIX CBSI3EH

Maenummnole
A6JIeHUs

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

Brruucienue CHIJI, L[eﬁCTByIOIIIPIX Ha 3J'I€KTpPI‘I€CKPIfI 3apsna, ,HBI/I)KYHII/IﬁCS[ B MarHuTHOM II0JIC.
HCCJ’ICHOB&HI/IC SIBJICHUI SHCKTPOMaFHHTHOﬁ WHAYKIOWHU, CAMOUHAYKIIHH.

Brruucienue OHCPIruu MarHuTHOIO IMOJIA.

OOBscHEHHE IMpUHIHUIIA HCﬁCTBHﬂ QJICKTPOABUTATECIIA.
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OOBsICHCHHE TIPUHIIMIIA ICHCTBHS TeHEPaTOpa JICKTPUUCCKOTO TOKA U
AIEKTPOU3MEPHUTENLHBIX PUOOpoB. OOBSICHEHHE MPUHIIAIIA JEHCTBHS Macc-crieKTporpada,
ycKopuTesei 3apspkeHHbIX YacTuil. OObsCHEHHE POJIM MArHUTHOTO MOJISl 3eMIIH B YKH3HU
PaCTEeHU, )KUBOTHBIX, YEJIOBEKA.

[TpuBeneHne NPUMEPOB NPAKTHYECKOTO NPUMEHEHNUS U3YUEHHBIX SIBJICHUI, 3aKOHOB,
puOOPOB, YCTPOUCTB.

[TpoBeaeHUe CPAaBHUTEILHOTO aHAJM3a CBOMCTB 3JIEKTPOCTATHYECKOTO, MATHUTHOTO U
BHUXPEBOTO JICKTPUYCCKHX TTOJICH.

OOBsICHCHHE HA ITPUMEPE MAaTHUTHBIX SBJICHUH, TOYeMY (PH3UKY MOYKHO pacCMaTPHBATh KaK
METaIUCIUIUIHHY

4. KOJIEBAHUS Y BOJIHBI

Mexanuueckue
Kxonebanus

HccnenoBanue 3aBUCUMOCTH MIEPUOJa KOJICOAHMIT MATEMaTHUCCKOTO MAsITHUKA OT €r0 JUIHHBI,
MAacCChl ¥ aMILUTUTYIbI KoJicOanmii. McecnenoBanue 3aBUCHMOCTH TIEpUO/ia KOJIeOaHUu Tpy3a Ha
MPYKUHE OT €0 MAacChl U )KECTKOCTH MPYKUHBI. BeIuuciienue nepuoia KojacOaHuit
MAaTEeMAaTHYCCKOTO MAsITHUKA [0 U3BECTHOMY 3HAYCHUIO €ro JUTMHBI. Bhruucienue nepuoaa
KoJIeOaHui Tpy3a Ha MPYKHUHE 110 M3BECTHBIM 3HAYCHUSIM €0 MAacChl U )KECTKOCTH MPYKHHBI.
BrIpaboTKa HABBIKOB BOCTIPHHUMATH, aHAJIM3UPOBATH, IEpepadaThIBaTh U MPEIbSIBIATH
nHGOPMALINIO B COOTBETCTBHH C IIOCTABJICHHBIMHU 3a1a4aMH.

IIpuBeacHNUE IPUMEPOB aBTOKOJICOATEIBHBIX MEXaHHUCCKUX crcTeM. [IpoBeaenne
KiaccuuKanum KoineOaHui

Ynpyaue eonnvi

W3mepenne IMHBI 3ByKOBOW BOJIHBI MO Pe3yIbTaTaM HAOIIOACHUH HHTep(PEPEHIINN 3BYKOBBIX
BOJIH.

HaOmonenue n o0bsicHeHHE SIBICHUI HHTEp(EpEHINHT U TUPPAKIMNA MEXaHIMYECKUX BOJIH.
[TpexncraBnenne obnacTeil MpUMEHEHHS YIbTPa3ByKa U MEPCIEKTUBBI €T0 UCIIOIb30BaHMs B
Pa3IMYHBIX 00JIACTIX HAYKH, TEXHUKH, B MEAHIIMHE.

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

DnekmpomacHum
Hble
Konebanus

HabnroeHue ocuuIorpaMM TapMOHHYECKUX KOJICOAHU CHITBI TOKA B LICTIH.

W3Mepenne 371eKTpoeMKOCTH KoHAeHcaTopa. Vi3MepeHne HHIYKTUBHOCTh KaTyIIKH.
VccrenoBanue SBICHUSA SJEKTPUIECKOTO PE30HAHCA B TIOCIEIOBATEIEHON IICTIH.
[IpoBenenue aHAIOTUN MEXAY (PU3MICCKIMH BETMIHHAMH, XapaKTePU3YIOIINMHI
MEXaHHYECKYIO U DJIEKTPOMATHUTHYIO KOJIeOaTeIHHBIC CHCTEMEI.

Pacuer 3HaueHM CHITBI TOKA W HANIPSDKEHSI HA 3JIEMEHTaX IeTH TIEPEMEHHOTO TOKa.
HccnenoBanue nmpuHIUa neicTBUs Tpanchopmaropa. MccienoBanne MpHHIIAIIA ISHCTBHS
reHepaTopa MmepeMeHHoro Toka. Mcmons3oBanue MHTEepHETA T TOUCKA HH(DOPMAITUH O
COBPEMCHHBIX CIIOCO0aX Mepeauu dJICKTPOIHCPTHH

DnekmpomazcHum
Hble
60JIHbL

Ocy1ecTBiaeHle paauonepeaun u paguonpuema. MceeiaegoBanne CBOMCTB AIEKTPOMArHUTHBIX
BOJIH C ITOMOIIIbI0 MOOMIIBHOT'O TeNIe(OHA.

PasBuTHE IECHHOCTHOTO OTHOMICHUS K M3YYaeMbIM Ha YPOKaX (PU3UKU OOBEKTaM H
OCBaMBacMbIM BUJIaM JIeATCIbHOCTH. OOBCHCHHUE PUHIIMITHAIEHOTO PA3IIUYHUS TIPUPOJIBI
YOPYTUX U SJICKTPOMATHUTHBIX BOJIH. M31I05KCHHE CYTH SKOJIOTUIECKUX MTPOOIICM, CBA3aHHBIX C
AEKTPOMArHUTHBIMH KOJICOAHUSMH 1 BOJTHAMH.

OOBsSCHEHHNE POJIN STCKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX HCCIICAOBAHISIX BeeneHHo

5. OIITUKA

Ipupooa ceema

[IpumMeHeHne Ha MPAKTHKE 3aKOHOB OTPAKCHUS U TIPEIIOMIICHHS CBETA MIPU PEIICHUH 3a1a4.
OmnpeneneHne CIEKTPATbHBIX TPAHHUI] TYyBCTBUTEIHHOCTH YEJIOBEYECKOTO TIa3a.

YMeHne cTpouTh H300pakeHus IPEIMETOB, TaBaeMble JIMH3aMH. PacueT pacCTOSHUS OT JTMH3HI
JI0 M300paKEHUS TIPeIMETA.

PacueT onTuueckoi CUIIbl TUH3BI.

W3mepenune GpoKyCHOTO pacCTOSIHUS JIMH3BL.

VcnpITanne Mozeneit MUKPOCKOIIA ¥ TeJIeCKOTa

Boanosuvie
ceotlicmea ceema

Habnronenue siBneHust ”HTEpQEPEHIMH IICKTPOMArHUTHBIX BOJIH. HaOnroneHue sBicHus
TU(PPaKIUU SJICKTPOMATHUTHBIX BOJIH. HaOuroicHre SIBIICHUS MTOJIIPU3aIun
9JIEKTPOMATrHUTHBIX BOJH. MI3MepeHue [UTMHBI CBETOBOW BOIHBI 110 PE3yJIbTaTaM HaOJIFOICHHS
siBrieHust nHTepdepenimu. HaOmronenne sBieHus audpakiuu ceeta. HabnroneHne sBieHus
TOJISIPU3AIINH U AUCTIepCHH cBeTa. [Tonck pa3nudanii u cXoAcTBa MEXKAY TUPPAKINOHHBIM U
JTUCTIEPCHOHHBIM CIIEKTPaMH.

[IpuBeneHne MPUMEPOB MOSIBIICHHS B MIPUPOC U MCIIONB30BAHHS B TEXHUKE SBICHINA
nHTEepdepeHINH, TN PAKINHN, TTOJISIPH3AINN U TUCTIEPCHU CBeTa. [lepeuncieHne MeToI0B
MTO3HAHUS, KOTOPBIE MCIIOIB30BAHbI TP N3YYECHUH YKa3aHHBIX SBICHUH

6.OCHOBBI CIIEITUATBHON TEOPHUH OTHOCHUTEIIHBHOCTH

OCHOBEBI

| O6bscHenne 3HauMMOCTH OmbITa Maiikenbcona-Mopiu
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crenuaabHON
TEOpUn
OTHOCHTEJIbHOCTH

dopmynupoBaHue MOCTYIATOB

O0bsacHenne dhdexra 3ameTIeHIs] BpeMEeHU

Pacuer sHepruu moKosi, UMITYJIbCa, JHEPIUU CBOOOHOM YaCTHIIBI

BripaboTka HaBHIKOB BOCIIPUHUMATh, aHAJIU3UPOBATD, IIEpepadaThiBaTh U MPEAbSIBISATH
nH(OpMAIINIO B COOTBETCTBUH C NMOCTABICHHBIMH 331a4aMu

7. 3JIEMEHTBI KBAHTOBOW ®U3UKU

Keanmosas
onmuka

HaGmonates ¢potosnekrpudeckuit aGdext. O0bsAcHATH 3akoHBI CTOJIETOBA U IaBJICHHE CBETa Ha
OCHOBE KBAHTOBBIX MIPECTABICHU.

PacueT MakcUMaITbHOW KHHETHYECKOH SHEPTUN DIIEKTPOHOB MPH (POTOIIEKTPHIECKOM
addexre.

OmnpenencHre padOThI BBIX0/Ia 3JICKTPOHA 10 rpaduKy 3aBUCUMOCTH MaKCHMAJIbHOM
KHHETHYCCKOW SHEPTUH (POTOIICKTPOHOB OT YaCTOTHI CBeTa. M3MepeHue paboThl BBIXOaa
JICKTPOHA.

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

OOBsICHEHHE KOPITYCKYJSIPHO-BOJTHOBOTO Ayanu3Ma CBOMCTB (poToHOB. OOBsICHEHUE POJTH
KBaHTOBOH OINTHUKH B PA3BUTHU COBPEMEHHON (DH3UKHU

Duszuxa amoma

HaGumroienne TMHeHIaThIX CIIEKTPOB.

PacueT 4acTOThI M JUIMHBI BOJTHBI UCITYCKAEMOT'O CBETA TPU MIEPEX0JIe aTOMa BOJIOPOa U3
OJIHOTO CTAIIMOHAPHOTO COCTOSIHUS B ipyroe. OObICHEHNE TIPOUCXOXKICHHUS JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPO/Ia U PA3JINIUS JIMHEHIATHIX CIIEKTPOB Pa3IMYHbIX Ta30B. MccnenoBanne
JIMHENYATOro CIEeKTpa.

Brruncnenue nauHbl BOJIHBI J1e Bpoiiis 4acTuIbl ¢ U3BECTHBIM 3HAUEHUEM UMITYJIbCca
HccrnenoBanue mpuHIMIA paOOTHI JTFOMAHECIIEHTHOH amibl. HabmroneHue u 00bsICHEHUE
IpUHIMIA AeicTBU Nazepa. [IpuBegeHne mpuMepoB UCTIOIb30BaHUS Jla3epa B COBPEMEHHOM
HayKe ¥ TeXHHKE.

Vcnonp3oBanue MHTepHETA 115 MOMCKA MHGOPMAIIMK O ICPCICKTHBAX MPUMEHCHHUSI Jla3epa

Duszuka
amomHo20 10pa

Habnronenue TpekoB anbha-gacTuil B kKamepe Bunbcona. PerucrpupoBanue saepHbIX
M3JIy4eHUH ¢ TIOMOIIIbIO cueTunka [ eirepa.

Pacuer sHEprum cBA3M aTOMHBIX STICP.

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

Brruncrnenue sHeprun, 0CBOOOKAAIOIICHCS TIPU PaANOAKTHBHOM Pacrasie.

OmnpeneneHne IPOIyKTOB SACPHOIN PEaKITHH.

Brrunciienue sHeprun, 0CBOOOKAIOIICHCS TIPH SIICPHBIX peakiusax. [lonnManue
MIPEUMYIIECTB U HEJOCTATKOB UCIIOJIF30BAHMS ATOMHON SHEPTUHN U HOHU3UPYIOIIUX U3TYUCHUN
B MIPOMBIIJICHHOCTH, MEIHUIINHE.

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

[IpencraBneHne 0 XapakTepe YETHIPEX TUIOB (PYHIAMEHTAIBHBIX B3aUMOICHCTBHI
JJIEMEHTAPHBIX YaCTHII B BUAE TaOIHIIBI

[IpoBenenue knaccupUKAINU JIEMEHTAPHBIX YaCTHUI] T10 UX (PU3HMUECKUM XapaKTePUCTHKAM
(Macce, 3apsiny, Bp€MEHH KU3HU, CIIHHY H T.11.).

[TonnmaHme IICHHOCTEH HaydYHOTO MO3HAHUS MHUpPa HE BOOOIIIE JJIS YEIOBEUECTBA B IIEJIOM, a
JUTA KaXXI0TO 00YJaroIIerocs JINIHO, IEHHOCTEH OBJIaICHIUSI METOJOM HaY9IHOTO MTO3HAHUS IS
JIOCTH)KEHUS ycIiexa B TF0OOM BHIIC MPAKTHYCCKON JCATCIBHOCTH

8. DBOJIIOLMS BCEJEHHOIA

Cmpoenue u
paszeumue
Bcenennou

HaGmmonenue 3a 3Be3aamu, JIyHOH 1 TuTaHeTaMu B Tesleckon. HabmrogeHrne COTHEYHBIX MIATEH C
MTOMOIIIBIO TENIECKOIa M COTHEYHOT0 dKpaHa.

Hcnonp3oBanue HTepHETA OIS TIOMCKA H300pakeHUI KOCMIYECKUX 00BEKTOB M HH(POPMAIHN
00 nx ocobenHocTax OOcykIeHrne BO3MOXKHBIX CIieHapueB dBoonun Beenennoii. Mc-
moJib30BaHue MIHTepHeTa /ISl TOMCKa COBPEMEHHON MH(POPMAITUHN O Pa3BUTHH BceleHHOM.
Ornenka HHGOPMAIINH C TIO3HUITHH €€ CBOWCTB: IOCTOBEPHOCTH, 0ObEKTHBHOCTH, ITOJTHOTHI,
AKTyaJbHOCTH U T. JI.

Deonmoyusi 36e30.
Tunomesa
NPOUCXOAHCOCHUS
Coaneynoii
cucmembl

Brruncienue sHeprun, 0CBOOOKAAIOIICHCS TIPH TEPMOSACPHBIX PEAKIHSX.
dopmynupoBka npoOIIeM TepMOSACPHON SHEPTeTHKH.

OOBsICHEHHE BIMSIHUS COJTHEYHOM aKTMBHOCTH Ha 3emutto. [IoHMMaHue posi KOCMUYECKIX
HCCIIeAOBAaHUN, X HAYYHOTO U SKOHOMUYECKOTO 3HAYECHHUS.

OO0cyX/IeHHEe COBPEMEHHBIX TUIOTE3 0 ponucxoxkaeHHH COHEeYHOH CHCTEMBI
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3. YCJIOBUS PEAJM3ALIMYA YUEBHOM JUCHUTIJIUHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecreYeHn 0
Peanuzanus y4eOHOW AMCHUIUTMHBI TpeOyeT Hamuuus ydyeOHOro kabuHeTa W nabopaTopuu
bu3uKy.
O6opynoBanue yaeOHOTO KabUHeTA!
- IOCa/I0YHbIE MECTA MO KOJNYECTBY 00 yUaIOLIUXCS;
- pabouee MecTO mpernoiaBaTes;
- 10CKa;
- mKad/cTemuax uis XpaHeHus yueOHO—HarJIsIIHOr0 MaTepHrana;
- TUIaKaThl:
®du3nyecKue nOCTOSHHbIE
MexnyHnaponnas cucrema enuHuI] uamepenus (CH)
[Iepuonnueckas cucrema xumuueckux 3neMeHToB J.1M1.MeHneneesa;
- o0ecreueHHOCTh KaOWHETa JEKTPUUECKUM pacTpeeTUTEIbHBIM IIUTOM U OCHAILIEHUE
YUEHUYECKUX CTOJIOB PO3ETKAMHU IIEPEMEHHOT0 ToKa 42 B.
TexHuueckue cpeacTBa 00ydeHUs:
- KOMITBIOTEp C JUIICH3HOHHBIM MPOTPAaMMHBIM OO€CIieueHUEeM, MYJIbTUMEIUNHHBIA TPOEKTOP,
9KpaH/MHTEPAaKTUBHASI TOCKA.
Ob6opynoBanue 1adopaTopuu:
ABOMETp IIKOJIbHBIM,
Asrotpanchopmatop KAT
AmniepMeTp MOCTOSSHHOTO TOKa
barapes konneHcaropHas
barapes conHeuHnas
bunokib
bunpusma
BeHTrisTop HaCTOJIBHBIN
BHUTOK B MarHUTHOM M0OJI€ 3€MJIU
Bo3aymHoe oruuso
BonHoBas ManmHa 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 ¢ skpaHom
Karymika 1y1s ieMOHCTpaluyu KpyroBoro Toka
Karymika Pymkopda
KommyTtaTop 2-X KaHAJIbHBII
KonpeHncarop nepeMeHHOro0 EMKOCTH
Jlammia TrOMUHECLIEHTHAs HA ILIUTKE
JInH3b1
JrokemeTtp
MarHuTHBII ycKaTelb
MasITHUK 3JIEKTPOCTATUYECKUI

19



Metponom

Muxkpometp

Muxkpodon Tenedon

Muinmuamnepmerp

Mopnens nBUTaTeNsi BHYTPEHHETO CTOPAHHUS
Mogenb MONEKYyISIPHOTO CTPOEHUSI MarHuTa
Habop rupp u3 4-x mryk

Ha6op o uaTepdeperu u nudpaxiuu
Ha6op no nonspuzanuun

Hab6op mo ¢roopecueHmm

Hab6op no dhocdopecnenimm

Haknonnas npusmMa ¢ 0TBECOM

Hacoc Komosckoro

Hacronbnas namna

Onrtuueckas ckambst ®OC-115

Ocgerurens OTII

Ocuustorpad

[Tnurta snexkTpuyeckas MKOJIbHas
[Ipeo6pazoBarens nocrostHHOTO ToKa [1T1T-1
[Ipecc nms mpoOok

[Tpubop [-gacTun

[TpuGop BuIOB AehopmMarru

[Tpubop mist IeMOHCTPAIK PACIIUPEHUS BOIBI
[Tpubop 11 U3MepeHus: TEPMUYECKOTO COMPOTUBIICHHUS
MIPOBOTHUKOB

[Tpubop 11 onpenenenus EKTPONPOBOIUMOCTH
[Tpubop obTekanus Ten

[Tpubop onpeneneHus JIMHBI CBETOBOI BOJIHBI
[Ipusma qucnepcronHas npudop HouHoro BuaeHus O13
[Ipu3ma npsamoro 3peHus

Paguomerp Kpykca

Pakera nemMoHCTpalimoHHas

Peocrar noy13yHKOBBIH

Peocrar peryaxHoi

Peoxopa ¢ kirouom

Cexynaomep DJICCJL

Criextpockorn 2-X TpyOHBIi

Cnupanbs COnpoTUBICHUN

CrabunuszaTop HanpsHKEHUs

CTaHOK HOKOBOYHBIN

Cueruuk ['eiirepa

C4YeTunK CEeKyHAOMED

Tapenka BakyymHas

Tenexxka MamonoaBMKHAS

TermoBoe pene

TepMoMeTp 1EMOHCTPALIMOHHBIN

TepMoMeTp Ha TPAH3UCTOPAX

Tepmonapa

TepmocTonbuk

Tpancdopmarop Ha maHen

TpyOka s feMOHCTpaIMy KaTOIHOTO MyYKa
TpyOka ¢ IByMs 37eKTpoJaMu
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TpyOxka c MenbHULIEH

TpyOka ¢ Tepmonapoi

TpyOka cueTunk MC-6

TypOuna napoBast

YHUBepcallbHBINA JEMOHCTPALMOHHBINH Tpubop MonTens
doTtomeTp

dotoperne Ha IUTKE

[lenTpoOexkHas MamnHa

[IITaHreHIUpKyIb

OKpaH

DNEeKTpOABUTATEND C IPUCTABKOM C MPUHAJIEKHOCTSIMU
DIIeKTPOMAarHuT pa300PHBIA

Onexrpomotop bpayna

DIJIEKTPOMOTOP HIKOJIbHBIN

DJeKTpOHHOITyYeBast TpyOKa

DJIEKTPOCKOII

Habop no snexkrpuuecTBy

Ha6op mo maraetusmy
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3.2. Y4yeOHO-MeTOAUYeCKOEe U HHPOPMALIMOHHOE o0eceYeHHne TN CIUIINHBI
a) OCHOBHAs JIUTepaTypa:

Ne Hcrounnxk
n/n
1 | AmutpueBa B. ®. ®uzuka ans npodeccuii v cnennanbHOCTeH TEXHHUECKOT0 IPOopuIIs
[Tekct] : ydel. mis cTya. yIpexxaeHui cpea. mpod. oopazoBanus. — 5-¢ u3., crep. / B.
®. ImutpueBa. — Mocksa : U1 "Akanemus", 2018. — 448 c. ISBN 978-5-4468-6570-
3(mata obpamienus: 18.05.2021
2 | T'opnau, B. B. ®usuka : yaueOHoe mocobue asst cCpegHero npodecCHOHaTbHOTO

obpazoBanus / B. B. 'opmau. — 2-e u3 ., uctp. u non. — Mocksa : U3garenbcTBo
FOpaiir, 2019. — 215 c. — (Ilpodeccuonansnoe odpazoBanue). — ISBN 978-5-534-
09366-7. — Texkct : anexktponnsbIit // OBC Opaiir [caiiT]. — URL: https://biblio-
online.ru/bcode/438590 (nara obpamenus: 17.05.2021).

0) TONOJIHUTEIbHAS JTUTEPATypa:

Ne Hcrounnk
/11

1 | Bacunbes, A. A. ®usnka : yueOHOE MOCOOUE IJIs1 CPEAHETO MPO(hECCHOHATTEHOTO
obpazoBanus / A. A. Bacunnses, B. E. ®enopos, JI. JI. XpamoB. — 2-€ u3/., UCIIP. U JIOT.
— Mocksa : U3natensctBo FOpaiit, 2019. — 211 ¢. — (IIpodeccrnonansroe
obpazoBanmne). — 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 JUIS CPETHETO MPO(PECCHOHATEHOTO
obpazoanms / H. 0. KpaBuenko. — Mocksa : M3natenscTBo FOpaiit, 2019. — 300 c. —
(ITpodeccronansrnoe odpazoBanue). — ISBN 978-5-534-01418-1. — Tekcr :
anextponHsi // DbC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/434391(nata obpamenwns: 18.05.2021).

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

4

B)IEPUOIMYECKUE U3JIaHUS

Ne Hcrounuk

/11

1 BECTHUK BOPOHEXXCKOT'O 'OCYIAPCTBEHHOI'O YHUBEPCUTETA. CEPUA :
OU3UKA. MATEMATUKA : HayuHblii xKypHaJ / yIpeaAuTeib : BopoHeKCKuit
rocyIapCcTBeHHBIA yHUBEpCcHUTET. — Boporex : 2000 — .— Ywucmo BeITyckoB B rof: 4. ISSN
nedaTHolt Bepcun: 1609-0705. https://elibrary.ru — Teker : anekrponusiit 2018 Nel-4; 2019 Nel-4
(mara obpamenns: 01.06.2021).

2 EcTecTBeHHBIE M TEXHUYECKHE HAYKHM:HAY4. )KypHan /I ped. A.S.XaskuH. — Mockea : OO0

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

) “HGOPMAIIMOHHBIE MJIEKTPOHHO-00Pa30BaTEIbHBIE PECYPCHI:

Ne
/o

HUctounuk

1

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

OnekTpoHHO-01OIMoTeyHast cuctema «M3natensctBo Jlanby/ kot UHxkeHepHo-
texandeckue Hayku (Trom['Y) www.e.lanbook.com

DnekTpoHHO-01OIMoTeyHast cuctema «elibrary» / [IpaBooOnagarens: OOmecTBo ¢
orpanndeHHoM oTBeTcTBeHHOCTHhIO «PYHOb» (RU)

2
3
4

OnekTpoHHO-O0nOroreunas cucremMa « 9bC FOPAUT» / www.biblio-online.ru
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOUN

JUCHUILIAHBI

KonTpons u olleHKa pe3ylnbTaToOB OCBOEHHUS Y4YeOHOW AMCLMITIMHBI

OCYIICCTBIIACTCA

npernojiaBaTeseM B MpoIlecce MPOBENEHUS MPAKTUYECKUX 3aHATHH M J1abopaTOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBINOJIHEHHS OO0Y4alOIUMKCS WHIMBUAYAJIbHBIX 3a/laHU, NPOEKTOB,

HUCCJIETIOBAHUM.

Pe3yabTarTnl 00yueHus

®opMBbI M METOAbI KOHTPOJIS U OLleHKH
pe3yJabTaToB 00y4eHHsl

° JIUYHOCHIHbLE:
- 3a00TAIUICA O 3aIUTE OKPYKArOIIeH
cpezpbl, COOCTBEHHON M Uy>KOi 0e30MacHOCTH,

B TOM 4HCJIe TU(PPOBOIL;

DK3aMeH.

TectupoBaHue.

OKCIepTHAs OLCHKA TOKJIA0B U 3allUThI
pedeparos.

YCTHBIN 1 NTMCEMEHHBIN OIpOoC.

DKcrepTHas! OIIeHKa BBHITIOTHEHHS
CaMOCTOSTETLHON Pa0bOTHI.

BrimonHeHue 1 3ammTa J1abopaTopHBIX PadoT.
OKcrepTHasi OIEHKa BBIMOIHEHUS MPAKTUYECKON
paboTEL.

. Memanpeomemuule:

- MCIOJIb30BAHUE PA3IUYHBIX BUIOB
MO3HABATEJILHON 1€ATEIbHOCTH ISl PELICHUS
bu3nUECKUX 3a/1a4, MPUMEHEHIE OCHOBHBIX
METO/IOB IMO3HaHUs (HAOII0ICHHMS, OTTMCAHUS,
U3MEPEHUS, SKCIIEPUMEHTA) IJI U3YICHHUS
Pa3IMYHBIX CTOPOH OKPY>KaroIen

e CTBUTEIILHOCTH,

. UCIOJIb30BaHNE OCHOBHBIX
WHTEIJICKTYaTbHBIX OTEPAIIHii: TOCTAHOBKHU
3a1aun, (OpPMYIUPOBAHUS TUTIOTE3, aHATIN3a U
CUHTE3a, CpaBHEHUS, 000OIICHUS, CUCTE-
MaTHU3alliH, BBIABICHUS IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, TOMCKA aHAJIOTOB,
(dbopMynTUpOBaHUS BHIBOJIOB AJI U3YUYECHUS
pa3IMYHBIX CTOPOH (PU3UUECKUX OOBEKTOB,
SBJICHUH U MPOIIECCOB, C KOTOPBIMHU
BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCS B
npodeccuoHabHOU cdepe;

. YMEHHE TeHEPUPOBATh UICH U
OTIpEeIeIIATh CPECTBA, HEOOXOAUMBIE ISl MX
peanu3ainum;

. YMEHHE HUCII0JIb30BaTh Pa3Iu4HbIE
WCTOYHUKH IS TONTy4eHUsl (PU3HIECKON HH-
dbopmaruu, OleHUBATh €€ JOCTOBEPHOCTh;

. YMEHHE aHaJTU3UPOBaTh U
MPEJICTaBISTh UHPOPMALIMIO B PA3TUYHBIX
BUJIAX;

. yMEHHE MMyOJIUYHO IPEICTaBISTh
pe3yNbTaThl COOCTBEHHOTO MCCIIEAOBAHUS,
BECTH JIUCKYCCHUH, IOCTYITHO U TAPMOHHYHO
coueTas cojiepkaHue u (HOpMbI IPECTaB-
JsieMoi nHbOopMaIuu;

DK3aMeH.

TectupoBaHue.

DKcnepTHast OIlCHKA JTOKJIaI0B U 3al[UThHI
pedeparos.

Y CTHBIN 1 NTMCEMEHHBIN OIpOoC.

DKcHepTHast OI[CHKA BBITIOTHCHHS
CaMOCTOSTEITLHON Pa0OTHI.

BrimoHeHune u 3ammuTa 1a60paTopHBIX padoT.
DKcnepTHast OI[eHKa BBHITTOTHEHHSI TPAKTHIECKOM
paboTeL.
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. npeomemmbole:

. c(OPMHPOBAHHOCTH MPEACTABICHUHN O
poiiu u MecTe (PU3UKU B COBPEMEHHOMN Ha-
YUHOU KapTUHE MUPA; TOHUMaHHE
(U3UIECKON CYITHOCTH HAOJI01aeMbIX BO
Bcenennoii siBnenuit, poiau pU3NKH B
(dbopMHpPOBaHUH KPYTro3opa u
(GYHKIMOHATIBLHON TPAMOTHOCTH YEJIOBEKA ISt
pelIeHUs TPaKTUYECKUX 3a/1a4;

. BJIaJICHHE OCHOBOIIOJIAT AIOIIIUMHU
bu3NYECKUMU TOHSATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH;
YBEPEHHOE HCTI0Ib30BaHue (PU3NUEeCKOn
TEPMHHOJIOTHH U CUMBOJIUKH,

. BJIa/ICHHE OCHOBHBIMHU METOJAMHU
HAYYHOTO MTO3HAHUSI, UCTIONIb3YEMBIMH B
busuKe: HaOIIOIEHUEM, OTTCAaHUEM,
U3MEPEHUEM, FIKCIICPUMEHTOM,;

. yYMEHUs1 00pabaThIBaTh pe3ynbTaThl
U3MEepeHUil, 0OHapy>KUBATh 3aBUCUMOCTh
MEXYy PU3NIECKUMU BEIIMUYNHAMH,
OOBSACHATH MOJTYyYEHHBIE PE3YIbTATHI U JI€]1aTh
BBIBO/IBI;

. c(OPMHPOBAHHOCTH YMEHUS PEIIaTh
buznyeckue 3a1a4u;
. c(hOpPMUPOBAHHOCTH YMEHUS

MPUMEHSITH MTOJIYYCHHBIC 3HAHUS JIJIS
00BSICHEHUS YCIOBUN MPOTEKAHUS
¢u3nUecKuX SIBICHUH B IPUPOJIE,
npodecCuoHAIbHON chepe U AT IPUHATUS
[IPAaKTUYECKUX PELICHUI B IIOBCEAHEBHOMN
KU3HU;

c(OPMHPOBAHHOCTH COOCTBEHHOM MO3UIIMU IO
OTHOIICHHUIO K (PM3UYECKON HHPOPMAIINH,
N0JTy4aeMOM 13 pa3HbIX HCTOYHHUKOB.

DK3aMeH.

TectupoBanue.

DKcnepTHast OIleHKA JTIOKJIaI0B U 3al[UThHI
pedepaTos.

YCTHBIN U NTUCEMEHHBIN OIpOC.

DKcHepTHasl OI[CHKA BBITIOTHCHHS
CaMOCTOSITETIbHOM PadOTHI.

BrimoHeHune u 3ammuTa 1a60paTopHBIX padoT.
DKcHepTHas! OIICHKA BBITTOJHEHHUSI TPAKTUICCKON
paboTsL.
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Paspaboryuk:

CO® MI'PU

[Ipenonasarens

—

B.K.I'agpunosa

(mecto paGoTe)

JKCnepTbl:

COd MI'PH

(3aHMMaeMast 0JI’KHOCTB)

[Ipenonaparens, kanauaaT
(H3HUKO-MaTEMATHYECKUX
HAyK, JIOLEHT

(nHMIMATB, (hamMuus)

A.B.Kpusouenko

(mecTo paboThI)

COD HUY «beal'V»

(3aHMMaeMast 1OJDKHOCTB)

JOLEHT
(kaHauaat GU3UKO
MaTeMaTHYeCKHX HayK)

(MHMLMAB, haMuUITHs)

["opneesa H.O.

(mecTo paboThI)

(3aHMMaeMast JOKHOCTB)

(MHMOHANEL, haMHITH)
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IKCNEePTHOE 3aKII0UEHH e
Ha pabo4ylo NporpaMmy y4e0HOM IUCIIUILITHHBI
«Puzuka»
I10 CIIELUATIBHOCTH

21.02.11 I'eodusnyeckue METONBI NMOMCKOB W Pa3BeKH MECTOPOXKICHHUIL
TI0JIE3HBIX UCKOIAEMBIX.

PaspaGorunk paGoueit mporpammer: I'aBpuiosa Bukropust Kasz6ekosHa,
npenofasatens  Qusuku  «CTAapoocKoIbCKOro  guamMana  PoccHHCKOro
FOCYyZapCTBEHHOTO  Ie0JIOropasBeloYHOro  yHuBepcutera MMmeHn  Cepro
Opmxonukuzaze» (CO® MI'PN).

Pabouast mporpaMma 4eTKo CTPYKTypHpOBAaHAa W COCTOMT M3: MAcIOpTa
pabodeil porpamMmmbl y4eGHOMH TUCLHILIMHBL; CTPYKTYPBl B COLEP/KAHHS yueOHoi
AUCLUILIMHBL; YCJIOBUH pealn3aluy y4eOHOH AMCLMIUIMHBI; KOHTPOJS M OLEHKH
pe3yIbTaTOB OCBOEHHs Y4eOHON AUCLIUIIIMHEIL.

PaGouast mporpamma cocraBneHa HAa OCHOBE NPUMEPHOI MPOrpaMMB
obieobpasoparenbHOM yueGHOM nuCHUIIMEBL «DU3HKaY 1S TPOBECCHOHANBHBIX
00pasoBaTeNbHBIX OpraHW3aluii, pekoMeHAoBaHHBIX OIAY «OUPO» mis
peau3aliy OCHOBHOM IpodeccronanbHoi 06pazoBatenbHo nporpammsl CITO Ha
0ase OCHOBHOrO oOmero o0pa3oBaHWs C MOTYYEHHEM CpEIHero OOLIEro
obpasosanus (IIporokon Ne3 or 21 mroms 2015 r. PeructpauuoHHslii HoMep
peuensuu 384 ot 25 monsa 2015 r.), ¢ yuerom pexomennauuit @AY «O®UPO» o
OpraHM3alMuM IOJyYeHUs CpelHero obuiero oOpa3oBaHUs B Mpe/esax OCBOSHHUS
00pa3oBaTeNbHBIX NPOTPaMM  CPeIHEro Mpo(eCCHOHATBHOIO  0Opa30BaHMS!
(mpoTokos Ne3 ot 25.05.2017 r.).

HeoOxomumo OTMETUTH COOTBETCTBHE ypOBHEH OCBOEHHS Y4eGHOTro
MaTepuana ero COHEpPKaHWIO M 3HAYUMOCTH Ul (HOPMHPOBAHHUS OOIIMX
xomnereHuui (OK), a Taxxe cooTBeTcTBHE (OPM M METOIOB KOHTPOJISA M OLEHKH
pesyabpTaTam 00ydeHus, B T.4. JaHHBIM KOMIIETEHLIUSIM.

@opMbI ¥ METOABI KOHTPOJISi OTOOPaHbI ONTUMAIBHO € yYETOM CIeLU(pUKH
AOCTHXKEHHMsA CTY[JCHTaMH JIMYHOCTHBIX, IIPEJAMETHBIX M MeTaIlpeIMETHBIX
pe3yJIbTaTOB.

Ilepeyenb y4eOHBIX M3aHHI CONEPIKUT JOCTATOYHOE KOMMYECTBO YUeOHBIX
u3nanuit u Mareprer-pecypcos

HanHas pabovas mporpamMma MOXeT ObITh PEKOMEHI0BAHA /IS TPHUMEHEHHUS
B y4yeOHOM mpouecce mno creuuansHoctd 21.02.11 Teodusuueckne MeTOmIbI
TIOUCKOB U Pa3sBeIKNU MECTOPOKICHHH MMOJIE3HBIX HCKOMaeMBbIX.

DKemepr:
Kpusouenko A.B. — /
(®HO) )

CO® MI'PU

(mecTo paﬁom)
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JKCNepTHOE 3aKII0YeHHe
Ha pabo4yro nporpamMmy y4eGHON JUCLUIIINHBL
«Duzuxay
10 CIeLUaJIbHOCTH
21.02.11 = Teopusuueckue  METOAbI  MOHCKOB M  pa3BeKH
MECTOPOKAECHHUH [10J1I€3HBIX UCKOTIAaeMBIX.

Paspaboruuk paGoueil nporpammer: ['apunosa Bukropus KasGekosha,
npenofasareab  Qusuku  «Crapoockonbckoro  ¢ummana  Poccumiickoro
FOCYJapCTBEHHOTO  re0IoropasBeloyHoro  yHuBepcurera uMmeHn  Cepro
Opmxonukumze» (COP MI'PN).

Paboyast mporpamma 4eTko CTPYKTypHpOBaHa M COCTOMT H3: IacIopTa
paGoyeit mporpammbl y4eGHOH MMCUHILIHHBL, CTPYKTYPBI M COAEPIKAHHS yUeOHOI
JUCLMIUIMHBL; YCIOBUM peau3aluy y4eOHOH NUCLMIUIMHBL, KOHTPOJIS M OLEHKH
pe3yabTaTOB OCBOCHUS Y4eOHOM IUCIUIUIMHEI.

Pabouast mporpamma cocrapieHa HAa OCHOBE MPUMEPHON IPOrPaMMBI
001e0bpasoBarebHOM y4eOHOM AuctuunHbl «Dusnkay 4715 TpohecCHOHATBHbIX
00pa3oBaTeNbHBIX OpraHW3aluii, pekoMeHnoBaHHbIX ®IAY «DOUPO» s
peanusaln OCHOBHOHM MpodeccroHanbHOMH obpa3soBaresbHOi nporpammsl CITO
Ha 0ase OCHOBHOro o0mero o0pa3oBaHWs C [MONyYEHHEM CpPEIHEero OOILIero
obpasosanus (Ilporoxon Ne3 or 21 mromst 2015 r. PeructpalMoHHBIH HOMep
peuensuu 384 ot 25 moist 2015 r.), ¢ yuerom pekomengauuit ®TAY «PUPO» mo
OpraHu3alyy IOJyYeHHs CpeiHero oduero obpa3oBaHMs B Ipeaeiax OCBOEHHs
00pa3oBaTeNbHBIX POrpaMM  CPeHero Mpo(eCcCHMOHATBHOrO  00pa3OBaHMsI
(mpotoxon Ne3 ot 25.05.2017 r.).

HeoOxomuMo OTMETHTH COOTBETCTBHE YpOBHEH OCBOEHHS Y4eGHOro
Marepuanga ero COAEpXKAaHHIO W 3HAYUMMOCTH s (HOPMHUPOBAHUS OOLIMX
xomnereHuui (OK), a Taxike cooTBeTCTBHE (OPM U METOIOB KOHTPOJIS M OLEHKH
pesyiabTaTtam 00yueHHsl, B T.4. JaHHBIM KOMIIETEHLIMSM.

@OpMbL ¥ METOIBI KOHTPOJI OTOOPaHb! ONTUMAIBHO C YY€TOM CrelH(HKH
AOCTHIKCHHS CTYy[ICHTAaMHM JIMYHOCTHBIX, NPEAMETHBIX W MeTalpeaMeTHbIX
pe3yJbTaToB.

[lepeyeHb y4eOHBIX H3JAHUH COAEPKUT JOCTATOYHOE KOJIHUYECTBO YUeOHBIX
u3nanui u HTepHeT-pecypcoB

JlanHast pabouast mporpaMma MOXeT OBbITh PeKOMEHI0BaHa JUIsl IPHUMEHEHHUs]
B y4eOHOM mpouecce mno crneuuanbHoctd 21.02.11 Teodusuyeckue MeTosp
IIOWCKOB M Pa3sBeIKU MECTOPOXKACHUH IMOJIE3HBIX HCKQILA

DKcrneprT:

[opneesa H.O.
(®HO)

COD HUY «beal ' Vy»

(mecTo pa&)ru)

JOIICHT, KaHIuaaT QHSHKO-M&TQM&TH‘ICCKHX HayK

(3aHMMaEMan JOKHOCTD, YIEHAR CTENEHb, 3BaHHE)

| Mognunce

T 3asepsno

]
t HavyansH

t orgena Kajpos
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