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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
PU3UKA

1.1. Ob6sacTe npuMeHeHus padoyeii MporpamMMsl

[Iporpamma  oOmieoOpazoBarenbHOW — y4eOHOW — mucruIuimHbl  «Dusnukay
npeqHa3HaueHa Uil W3y4eHHs (QU3MKH B IPO(GECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranm3anusx CIIO, peanu3yronmx oOpa3oBaTelbHYIO MPOrpamMMy CpEIHEro OOIIero
o0Opa3oBaHusi B MpeJesiax OCBOCHHUS OCHOBHOW mpodeccuoHanbHON 00pa3oBaTeIbHON
nporpammel  CITO (OIIOIT CIIO) na 06a3ze ocHOBHOro oOmiero oOpa3oBaHHSA NpPU
HOJTrOTOBKE KBATH(DPUIIMPOBAHHBIX PA0OYMX, CIYKALIUX U CIIEHUATMCTOB CPEAHETO 3BEHA
no cnenuanbHocTH CITO 21.02.09 T'uaporeosnorus U MHXCHEPHAsE T€0JIOTHS

1.2. MecTO AUCHUIIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHIENUATHCTOB

Cpe/lHero 3BeHa:

VYyeOnasa qucuuruinHa «DOu3ukay sSBIsSETCs Yy4eOHBIM MPEIMETOM MO BBIOOPY U3 00s-
3aTeNbHOM mpeaMeTHor obnactu «EctectBenHbie Haykn» PI'OC cpemqnero obmero oodpa-
30BaHMS.

B mpodeccronanbHbIX 00pa30BaTENbHBIX OPraHU3ALMAX, PEATUIYIOMNX 00pa3oBa-
TEJbHYIO MPOrpamMMy cpeaHero ooiiero odbpazoBanus B npeaenax ocsoeHuss OIIOIT CITO
Ha 0a3e OCHOBHOTrO 00IIero oOpazoBaHUs, yueOHas nucuuruinHa «Dusnkay u3ydaercs B
obmreoopazoBarensHoM 1ukie yuyeoHoro rana OITOIT CITO na 6a3e ocCHOBHOrO 0OIIEro
obpasoBaHus ¢ mojaydeHueM cpeanero oduiero oopaszosanus (ITIIKPC, ITIICC3). Yuebnas
JUCIUIUIMHA BXOAUT B  00meoOpa3oBaTeNbHBIA UK,  SBJISETCS  NpodUIbHOU
JTUCLUIUTMHON 00111e00pa30BaTeIbHON OATOTOBKH.

1.3. Heau wu 3agaum JUCHMIVIMHBI — TPeOOBaHHUS K Pe3yJbTaTaM OCBOCHUS
AUCHUNIHHBI:

Copepxanue nporpaMMbl «Pu3nKa) HallpaBiI€HO HA JOCTHKEHHUE CIEAYIOIINX LIeJIeH:
. OCBOCHHUE 3HAHUI O PyHIAMEHTAITHHBIX (PU3NUECKUX 3aKOHAX W MPUHITUTIAX, JIe-
KaIIMX B OCHOBE COBPEMEHHOU (hHU3MUECKON KapTUHBI MUpa; HauboJee BaKHBIX
OTKPBITHSIX B 00J1acTU (PU3UKHU, OKA3aBIIUX OINpPEAEIIsIollee BIUSHUE Ha pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHH, METOaX HAYYHOTO TTO3HAHUS TIPUPOJIBI;
. OBJIaJICHUE YMEHUSIMH TPOBOIUTH HAOIIOICHHUS, TITAHUPOBATh U BBITIOTHSThH
HKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJIENH, TPUMEHSIThH TOTy4YEHHBIE
3HaHMS 10 (HU3HKE I 00BICHEHUS Pa3HOOOPa3HbIX (DU3UYECKUX SBIICHUN U CBOWCTB Be-
IECTB; IPAKTHYECKHU HCIIONIb30BaTh (U3NYECKUE 3HAHUS, OIICHUBATH JOCTOBEPHOCTH
€CTECTBEHHO-HAay4YHON MH(POpMaLIUK;
. pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
CIoCcOOHOCTEH B TIpoliecce MPUOOPETeHUS 3HAHUIM B YMEHUH 10 (hHU3UKe ¢
WCIIOJIb30BAHUEM PA3IINYHBIX HCTOYHIUKOB MH(GOPMAIIUNA U COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTH;
. BOCIIUTaHHE YOE€XKIEHHOCTH B BO3MOKHOCTH ITO3HAHMSI 3aKOHOB IPUPO/IBI,
WCIIOJIb30BAHMSI IOCTIKCHUN (DU3UKK Ha OJ1aro pa3BUTHS YEIIOBEUECKOHN IIMBUITH3AINY;
HEOOXOJIMMOCTH COTPYJHUYECTBA B MPOIIECCE COBMECTHOTO BBIMOJIHEHUS 3a/1a4,
YBXXUTEJIbHOTO OTHOIICHHS] K MHEHHUIO OMIOHEHTA IPU 00CYX ASHUH NPoOIeM
€CTECTBEHHO-HAY4YHOI'O COJIEp KaHMsl; TOTOBHOCTH K MOPAJIbHO-3TUYECKOM OLIEHKE
WCIIOJIb30BAHMS HAYYHBIX JIOCTH)KCHHIA, YyBCTBA OTBETCTBEHHOCTH 32 3aIUTY
OKpYXarouei cpe/isl;
. WCIOJIb30BAHKE MPUOOPETCHHBIX 3HAHUN ¥ YMEHUU IS PEIICHUS MPAKTUYECKUX
3a]1a4 MOBCETHEBHOM KU3HU, 00ecIIedeHns: 0e30MacHOCTH COOCTBEHHOM JKMU3HH, pa-



[IMOHATBHOTO TPUPOAOIIOIB30BAHUS H OXPAHbl OKPYKAIOLIEH Cpesibl 1 BO3MOKHOCTD
NpUMEHEHUsI 3HAHUW TTPH PEIICHUH 3a/1a4, BOZHUKAIOIIUX B TIOCIEAYIONIeH mpodec-
CUOHAIILHOU JIeATEIHLHOCTH.

OcBoenue comepxanust yaeOHON AUCIUIUTHHBI « DU3UKay) 00eCreunBaeT JOCTIKEHUE
CTYJCHTAaMH CIICAYIOIUX PE3yIbTaTOB:
. JUYHOCHHbBIX:
- 9yBCTBO TOPAOCTH M YBOKEHHUS K HCTOPHH U JOCTHIKEHUSM OTCUECTBEHHON (U3H-
4eCKON HayKd; (PM3MUYECKU TPAMOTHOE TIOBEJIEHUE B MPO(ecCHOHaTbHON ACITEIbHOCTH U
OBITY TIpH OOpaIIeHUH ¢ TPUOOpPaMU U YCTPOKWCTBAMU;
- TOTOBHOCTb K MPOJAODKCHUIO 00pa30BaHUs U TIOBBIIIICHUS KBATU(DUKAIIIHN B U3-
OpaHHOW MPOPECCUOHATLHOM IeATETLHOCTH U 00BEKTUBHOE OCO3HAHUE POJIU (-
3MYECKUX KOMIETCHIIUN B 3TOM;
- YMEHHUE UCTIOIh30BaTh JJOCTH)KEHUSI COBpEMEHHON (U3NYECKON HAYKH U (hu3ude-
CKUX TEXHOJIOTH VISl IOBBIIIICHUSI COOCTBEHHOTO MHTEIICKTYaIbHOTO PA3BUTHS B
BBIOpaHHOH MpodeccnoHaTbHON A TeIbHOCTH;
- YMEHHE CaMOCTOSATEIBHO JTOOBIBATH HOBBIC [T ce0sl PU3NUecKrue 3HaHUS, HCITOJIb-
3ysl JUISL 3TOTO JIOCTYITHBIE UCTOYHUKH WH(pOpMAIny;
- YMEHHUE BBICTPAUBATh KOHCTPYKTHBHBIC B3aMMOOTHOIIIEHUSI B KOMaH/I€ TI0 Pellie-
HUIO 00IIUX 3a/1a4;
- YMEHHUE YIPaBJIATh CBOCH MMO3HABATEILHON JESATEILHOCTHIO, IPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEIJIEKTYaIbHOTO Pa3BUTHS,
. MemanpeomemHmvix:
- WCTIOJIb30BAHHUE PA3IMYHBIX BUJIOB IIO3HABATEIBHOMN JIEATEIIBHOCTH JJISI PEIICHHUS
dbusznueckux 3a1a4, MPUMEHEHNE OCHOBHBIX METOJIOB TIO3HAHUS (HAOIIOIeHUS,
OTIMICAHMsI, U3MEPEHUS, IKCIIEPUMEHTA) JIsl H3yUCHHUS PA3IMIHBIX CTOPOH OKPYXKAIOMIEH
NCHCTBUTEIIBHOCTH;
. UCTIOJIb30BAaHHE OCHOBHBIX MHTEJUICKTYAIbHBIX ONEPAIU: TOCTAHOBKY 3a/1a4H,
dbopMyIHpOBaHUS TUIIOTE3, aHATTN3a U CHHTE3a, CPAaBHEHUS, 0000IIEHNS, CHUCTe-
MaTH3allMH, BBISIBIICHUS IPUIHMHHO-CIICICTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (op-
MYJIUPOBAHUSI BBIBOJIOB JIJISI U3YUEHUS PA3IMYHBIX CTOPOH (PU3NIECKHX OOBEKTOB,
SIBJICHUI U TIPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOMMOCTh CTAIIKUBATHCS B
npodeccruoHabHOM chepe;
. YMEHHE TeHEPUPOBATh UCH U ONPENEISITh CPEICTBA, HEOOXOIUMBIE ISl MX pea-
JM3allHH;
. YMEHUE UCTIOIH30BaTh PA3JIMYHbIE HICTOYHUKH IS TOTYyYeHUS (PU3UUECKON MH-
dopmarmu, OlleHUBaTh €€ JOCTOBEPHOCTB;
. YMEHHUE aHAJTM3UPOBATh U MPEACTABIIATh HH(OPMAIUIO B Pa3IUYHBIX BUIAX;
. YMEHUE MyOIMYHO MPECTABIATH Pe3yIbTaThl COOCTBEHHOTO UCCIICIOBAHNS,
BECTH JUCKYCCHH, TOCTYITHO U TAPMOHUYHO COYeTast Cojep>kaHue U (POPMBI IPeICTaB-
JsieMON MHPOPMAIIHH;

* npeOMeMmHbIX:

. c(OPMHUPOBAHHOCTH MPEACTABICHUNA O POJIM U MECTe (PU3UKU B COBPEMEHHO Ha-
YYHOW KapTHHE MUPA; MOHUMaHNe PU3NIECKON CYITHOCTH HaOIIr01aeMbIX BO BeeneHHOi
SIBIICHUH, POk (GU3HUKH B POPMHUPOBAHUU KPYro30pa U QYHKIIMOHAIBHON IPaMOTHOCTH
YeJIoBeKa ISl pEeIIeHUsT TPAKTUYECKIX 3a/1a4;
. BIIAJICHHE OCHOBOIIOIATAIOINMHU (PU3NIECKUMU TIOHATUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMU M TEOPUSIMU; YBEPEHHOE MCIIOJIb30BaHNE (U3NIECKON TEPMUHOJIOTHH U
CUMBOJINKHY;



. BJIaJICHUE OCHOBHBIMU METOJIaMH HAYYHOTO IMO3HAHUS, UCIIOJIb3YEMBIMH B
¢duzuke: HaOIIOIEHUEM, OTIMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

. yMeHUs1 00pabaThIBaTh Pe3yJIbTaThl U3MEPECHU, 0OHAPYKUBATH 3aBUCUMOCTD

MeX Ty GU3HUECKUMHU BEIMYUHAMU, OOBSICHATH TIOJyUYEHHBIC PE3YIbTAThl U ICTIATh
BBIBOJIbI;

. chOpMUPOBAaHHOCTb YMEHUS pemaTh GU3NUECKHe 3a/1a4u;

. c(hOpMUPOBAHHOCTH YMEHUS IPUMEHSITH ITOTYYEHHBIC 3HAHUS JIJIs1 OOBSICHEHUS
YCIIOBUM MPOTEKaHUs PU3NYECKUX SBICHUM B MPUPOJE, MPOPECCHOHATILHOM cdepe u AJis
INPUHATHA IPAKTUYECKUX PEIICHHUI B TOBCEHEBHOM KU3HU;

. c(hOpMUPOBAHHOCTH COOCTBEHHOW MO3UIIUHU IO OTHOIIEHUIO K (PU3NUIECKOM
uH(GOpPMAIINH, TTOJTy9aeMOl U3 Pa3HbIX UCTOYHUKOB.

B pamkax ocBoeHus y4deOHOU mucHMIUIMHBI «DPu3MKa» MO crenuaibHocTd 21.02.09
Tugporeosioryst © HHKEHEPHAS T€OJIOTHUS y CTYJIEHTOB (DOPMHUPYIOTCS CIEAYIONIUE 00IIue
KOMIIETEHIIMH:

Kon HaumeHoBaHue pe3ybTaTa 00yyeHHst
OK 1 [ToHMMaTh CYIIHOCTH W COIMUATBHYIO 3HAYUMOCTH CBOCH Oymyiei
npodeccun, NPOSBISITh K HE yCTOMYMBBIA HHTEPEC.
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO [E€ATEIbHOCTh, BBIOMPATH THUIOBBIE

METOABl M  CIOCOOBI  BBHIMOJNHEHHS NPOPECCHOHANBHBIX — 3ajad,
OLIEHUBATh UX 3(PPEKTUBHOCTH M KAYECTBO.

OK 3 [TpuHUMATE pelIeHus B CTAaHJAPTHBIX M HECTaHJAPTHBIX CUTYaLUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 6 PaboTaTh B KOJUIEKTHBE U KOMaH[E, 3()(HEKTUBHO 0OIIATHCS C
KOJUIETaMHU, PYKOBOJICTBOM, TOTPEOUTEIISIMH.

OK 7 Bbpatp Ha ce0s 0TBETCTBEHHOCTH 32 Pa0OTY WICHOB KOMAHIbI

(MOYMHEHHBIX ), PE3YJIbTAT BBINOJIHEHUS 3aJaHUM.

1.4. PekxoMeHayeMoe KOJIHYECTBO YACOB HA OCBOeHHE padoyeil mporpaMmbl yueOHOi
AUCHMILIMHBI:
MaKCUMAaJIbHOW yueOHO! Harpy3ku oOydvaromerocs 181 gac, B Tom unce:
00s13aTenbHON ayAUTOpHOI yueOHOI Harpy3ku oOyuatomerocs 121 yac;
CaMOCTOATENbHOM paboThl 0Oyyatomerocs 48 yacos;
KOHCyJbTanui 12 yacos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JIUCHOUTLIAHBI

2.1. O0beM yueOHOM NMCHUIUIMHBI M BHAbI Y4e0OHOH padoThI

Buna yuyeO6Hoii padoThI

Oovem uacos

MakcuMmasbHasi yueOHasi HArpy3Ka (Bcero) 181
O0s13aTesibHAs ayIMTOPHAsA yyeOHasi Harpy3Ka (Bcero) 121
B TOM YHCJIE:
JIEKIUU 65
nabopaTopHbIe PabOTHI 44
MPAKTUYECKUE 3aHITHUS 12
CamocrosiTesibHasi padoTa 00y4armerocsi (Bcero) 48
B TOM YHCJIE:
MOATOTOBKA YCTHBIX BBICTYIUIEHHH MO 3aJaHHBIM TE€MaM, 3CCE, 48
JOKJIaJ1I0B, pedepaTos.
KoncyabTanum 12

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

AEATEJBHOCTU CTYAEHTOB

ConepxaHue
00yueHus

XapakTeprCTHKa OCHOBHBIX BUJIOB JICSATECIBHOCTH CTYACHTOB (Ha ypOBHE y4eOHBIX JCHCTBUI)

BBenenue

YMeHHs TOCTAaHOBKY TICTICH JCSITEIBHOCTH, INIAHUPOBAHUS COOCTBEHHOM NESATSITHHOCTH IS
JIOCTHKEHUS TIOCTABJICHHBIX LIeNEH, MpeABUICHUSI BOBMOKHBIX PE3YJITaTOB 9TUX JIEHCTBUH,
OpraHu3aluy CAMOKOHTPOJISI U OLICHKH MOJTYYEHHBIX PE3yJIbTaTOB.

PasBuTHe CIIOCOOHOCTH SICHO M TOYHO HM3JIaraTh CBOM MBICIH, IOTHYCCKH 000CHOBBIBATH CBOIO
TOYKY 3pCHUS, BOCIPUHUMATh M aHATTU3UPOBATh MHCHHUS COOCCETHUKOB, IIPU3HABASI IPABO
JIPYTOTO YeJIOBeKa HAa HHOE MHCHHE.

[IpousBenenne m3MepeHns GU3NICCKUX BETMYNH U OLIEHKA TPAHUIIBI TIOTPEITHOCTEH
U3MEpEHUH.

[IpencraBnenHne rpaHMIlbl TOTPEITHOCTENR U3MEPEHHIA TTPH IMTOCTPOSHUH IPAPHKOB.

YMeHne BBICKa3hIBaTh THITOTE3HI ISl OOBSICHEHNS HAOMIOTaeMBIX SBICHUH.

YMenue npejiaratb MOJIEIH SIBJICHUN.

YkazaHue rpaHuIl IPUMECHUMOCTH (DU3NICCKUAX 3aKOHOB. M3710)KEHNE OCHOBHBIX MTOJIOKCHHIMA
COBPEMEHHOM Hay4HON KapTHHBI MUpa.

[IpuBencHUE TPUMEPOB BIUSIHUS OTKPBITHI B (DU3KKE HA MPOTPECC B TEXHUKE W TCXHOJIOTHU
npousBoicTBa. Vcrnonp3oBanue MHTepHETa IS TOMCKa WHPOPMAIHU

1. MEXAHUKA

Kunemamuxa

[IpencraBnenne MEXaHUUECKOIO JBUKEHHS Tela YPaBHEHUSIMU 3aBUCUMOCTH KOOPAUHAT U
MIPOEKIMEN CKOPOCTH OT BpeMeHH. [IpecTaBieHre MexaHnueCcKoro ABMKEHUS Tella
rpaduKaM¥ 3aBHCHMOCTH KOOPIMHAT U MPOEKITHEH CKOPOCTH OT BpeMeHHU. OmpeaencHue
KOOpAWHAT MPOIEHHOTO MyTH, CKOPOCTH M YCKOPESHHUS TeJa 1Mo rpadyukaM 3aBUCHMOCTH
KOOpAWHAT U MPOCKINH CKOPOCTH OT BpeMeHHu. OnpeeneHne KOOpANHAT IPOHICHHOTO Ty TH,
CKOPOCTHU M YCKOPEHHUS TeJa 10 YPAaBHEHUAM 3aBUCUMOCTH KOOPAWHAT U MPOCKINH CKOPOCTH
OT BPEMEHHU.

[IpoBeneHue cpaBHUTEIFHOTO aHATN3A PABHOMEPHOTO U PaBHOIIEPEMEHHOTO IBHKCHUH.
VYka3zaHue UCIOJIb30BAHUS MTOCTYIATEILHOTO U BpallaTeIbHOTO JABM)KEHUH B TEXHUKE.
[IproOpeTeHue ombITa PadOTHI B TPYIIIC C BHITOJHCHUEM PA3JIMYHBIX COIMATBHBIX POJICH.
Pa3paboTka BO3MOKHON CHCTEMBI ICHCTBUN M KOHCTPYKIIUU JIJIsI SKCIICPUMEHTAIBHOTO
ONpe/IesIeHNs] KHHEMAaTUYECKUX BETUYHH.

[IpencraBnenne nHGOPMAIIK O BUIAX JBIKCHUS B BUJIC TAOJIHIIBI

3akonwl
MEXAHUKU
Hvromona

OOBsICHCHHE IEMOHCTPAIMOHHBIX SKCIICPUMCHTOB, MTOITBEPIKIAONINX 3aKOH HHEPIIHH.
W3mepenne maccel Tena. MisMepeHne cuiibl B3aUMOACHCTBHSI TEJI. BrIYMCICHIE 3HAUCHUST CUIT
10 W3BECTHBIM 3HAYCHHUAM MacC B3aHMMOJICHCTBYIOMINX TSN U UX YCKOPSHHHA

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

Macc Ten. CpaBHEHHUE CHITBI JEHCTBUS M TPOTHBOACHCTBHUS

[IpuMeHeHne 3aKOHAa BCEMUPHOTO TATOTEHUS MIPH pacyeTax CHII U YCKOPEHHHA
B3aMMOJICHCTBYIOIIUX Tl

CpaBHeHHE YCKOPEHHsI CBOOOTHOTO MaieHus Ha maHeTax COJIHEYHON CUCTEMBI

BrenieHue B TeKCTEe yUeOHHKA OCHOBHBIX KaTCrOpUil HAydHOU MH(OpMAIUH

3akonwl
coxpanenus 8
Mexanuxe

[IpumeHeHue 3aKOHA COXpPAHEHUSI UMITYJIbCA JJIs1 BBIYUCICHUS] U3MEHEHHUHM CKOpOCTEH Tell pu
HX B3aUMOJICHCTBUSX.

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

Brluncnienue noTeHIMaIbHON SHEPTUM Tell B TpaBUTAllMOHHOM ToJie. OnpeaeneHue
MTOTEHIMAIBHOMN SHEPTHH YIIPYTO Ae(hOPMUPOBAHHOTO TEJIA TI0 H3BECTHOH Aeopmarin n
KECTKOCTH TeIa.

[IpuMeHeHne 3aKOHA COXPAaHCHNS MEXaHIMIECKOW YHEPTUH MPH pacyeTax pe3yabTaToB
B3aMMOJICHICTBHI TeJ TPaBUTAIIMOHHBIMA CHJIAMH W CHJIAMH YIIPYTOCTH.

VYkazaHue rpaHuIl IPUMEHIMOCTH 3aKOHOB MEXaHHKH.

VYkazanue yueOHbIX AUCIUILINH, IPH H3YICHUN KOTOPBIX HCIIOIB3YIOTCS 3aKOHBI COXPAHEHUS

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKK Y TEPMOJIMHAMUMKU

Ochogul
MONeKYIAPHOT
KUHemuuecKkou
meopuu.
Hoeanvuviii 2asz

BeImosiHeHIE SKCIIEPUMEHTOB, CITyKAalnX Ul 000CHOBAHMS MOJICKYJIIPHO-KHHETHYECKOH
teopun (MKT).

Pewrenue 3aa4 ¢ NpUMEHEHNEM OCHOBHOT'O YPAaBHEHHS MOJICKYJISIPHO-KUHETHYECKOI TeOpHuu
ra3oB.

OmnpeneneHne napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHMM Ha OCHOBAaHHMHU YPaBHEHUS
COCTOSTHHS HI€aJIbHOTO Ta3a.

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

OkcnepumeHTabHOE HecnenoBanne 3aBucuMocTh p (T), V (T), p (V). I[IpeacraBnenue B Bumie
rpauKOB H30XOPHOTO, M300apHOTO U H30TEPMHUUECKOTO MPOIECCOB.

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

Bricka3siBanme TUTIOTE3 IS OOBSICHEHUS HAOIOJaeMbIX SBJICHUI. YKa3aHUE IPaHUI]
TIPUMEHUMOCTH MOJIEIH «HJIealIbHbIN Ta3» 1 3akoHOB MKT

OcHogwl
MepMOOUHAMUKU

M3mepeHne KOIM4YecTBa TEIIOTHI B IIpolieccax Teronepenayn. Pacyer Koim4yecTBa TeIIOThL,
HEO0OX0AMMOTO JUIsl OCYIIECTBIICHNUS 3aJaHHOTO ITpoliecca ¢ Teruionepenayucii. Pacyer
N3MEHEHHS] BHYTPCHHEH SHEPTHHU T, pabOTHI U NEPEIaHHOTO KOJIMYECTBA TEIIIOTHI C
UCIIOJIb30BAHUEM 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 razoM paboThl B Ipolieccax M3MEHEHUST COCTOSHUS 1O
3aMKHYTOMY OUKITY. OOBsCHEHHE IPUHIUIIOB AEHCTBHS TEIUIOBBIX MallIiH. J{eMoHCTpanys
poi GU3HKH B CO3aHNH U COBEPILICHCTBOBAHUY TETUIOBBIX ABUTATEIICH.

HW3noxeHne CyTH YKOJIOTHIECKHUX IIPOo0IeM, 00yCIOBICHHBIX PabOTON TEIUIOBBIX ABHTaTelel 1
IpeIUIOKEHHE ITyTH UX PelIeHNs. YKa3aHue TPaHuL IPUMEHHIMOCTH 3aKOHOB TEPMOINHAMHKH.
YMeHHe BECTH ANAJIOT, BEICIYIINBATE MHEHHE OIIIOHEHTA, Y4acTBOBATh B IUCKYCCHHU, OTKPBITO
BBIPA)XaTh M OTCTAWBATh CBOIO TOUYKY 3PCHUSL.

VYka3zaHue yuyeOHBIX AUCIHIUINH, TIPH U3YYCHUN KOTOPBIX UCIIONIB3YIOT YUEeOHBIH MaTepHal
«OCHOBBI TEPMOJITHAMHKH

Ceoticmea napos,
Jrcudkocmelt,
meepovix mei

W3mepenue BIa)KHOCTH BO3TyXa.

Pacdyer xonmuuecTBa TEIIOTHI, HECOOXOIUMOTO JIJIsl OCYIIIECTBIICHUS IpoIiecca Mepexoaa
BEILECTBA U3 OJJHOTO arperaTHOro COCTOSIHUS B APYTOE.

DKcnepuMeHTaIbHOE UCCIIEOBAHNE TEIUIOBLIX CBOICTB BellecTBa. [IpuBeieHue npumMepon
KalMILIPHBIX SBICHUN B OBITY, IPUPOJE, TEXHUKE.

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

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

3. DIIEKTPOJIMHAMUKA

Onekmpocmamuk
a

Brrancrienue cuin B3anMoICHCTBHS TOYEUHBIX AIIEKTPUICCKUX 3apsI0B.

Brruncrenue HanpsHKEHHOCTH 3JICKTPHUYECKOTO OIS OAHOTO M HECKOJIBKIX TOYEUHBIX
IIEKTPUUYECKUX 3apsI0B. Brluuciienne noteHuana 3IeKTpUYecKoro mosst OAHOTO U HECKOJIb-
KHX TOYEUHBIX JIEKTPUUYECKUX 3apsa0B. M3MepeHne pa3HOCTH NOTEHIIHAIOB.

W3mepenue sHEPTUn IEKTPUUYECKOTO MOJIS 3apsyKEHHOT0 KOHJEHCATopa.

Brruncnenue sHepTUn JIEKTPUUECKOTO TOJIS 3apsKEHHOI0 KOHACHCATOPA.

Pa3paboTka mraHa ¥ BO3MOXKHON CXEMBI ICHCTBHI 3KCIIEPUMEHTAIBHOTO OMPEICIICHIS
9JEKTPOEMKOCTH KOHEHCATOPa U AUAJICKTPUUECKON MPOHUIIAEMOCTH BEILIECTBA.

[IpoBeeHne CPaBHUTEIFHOTO aHAN3A TPABUTAIIIOHHOTO M AJIEKTPOCTATHIECKOTO TOJIEH

Tlocmosinnwii
mox

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

BrImoHeHNE pacyeToB CHUIIBI TOKA M HATIPSDKCHNH Ha yYacTKax JICKTPUUECKUX IETICH.
OOBsICHEHHE HA TIPUMEPE IEKTPHUIECKOH 1enu ¢ AByMs nctounukamu Toka (9J1C), B kakoM
CiTydae MCTOYHUK JICKTPUIECKOM SYHEPTUr paboTaeT B peXKUMe TeHepaTopa, a B KAKOM — B
pEeXUME TOTPEOUTEIIS.

OmnpezencHue TeMIIEpaTypbl HUTH HAKATUBaHUS. MI3MepeHHe JIEKTPUYCCKOTo 3apsiaa
anekTpoHa. OOBACHEHHE TPUPOIBI IEKTPHUCCKOTO TOKA B

MeTaJuIax, IEKTPOJIUTAX, ra3axX, BaKyyMe U MOIYIPOBOIHUKAX [I[pUMEHEHHUE JIEKTPOJIH3a B
TexHuke [IpoBeeHre CPaBHUTEIBFHOTO aHAJIM3a HECAMOCTOSATEIILHOTO M CAMOCTOSTEIIEHOTO
ra30BbIX Pa3psaoB

CHATHE BONBTAaMIICPHOH XapaKTEPUCTHKH THOA.

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

YcTaHOBKa IPUYMHHO-CIIECTBEHHBIX CBSI3eH

Maenummnole
A6/IeHUsL

I/ISMepCHI/Ie WHAYKIUW MaroHuTHOT'O ITOJIA. Brraucnenne CHII, HCﬁCTBy}OLHHX Ha MPOBOIHUK C
TOKOM B MAarHuTHOM IT10JIC.

Brruucienue CHIJI, HeﬁCTByIOIHHX Ha 3J'I€KTpPI‘I€CKPIfI 3apsna, ,HBH)KyHIHfICﬂ B MAarHuTHOM II0JIC.
HCCHCHOB&HI/IC SIBJICHUI SHCKTPOMaFHI/ITHOﬁ WHAYKIOWHU, CAMOUHAYKIIHHN.

Brruucienue OHCPIruv MAarHuTHOIO IMOJIA.

OObscHEHHE IMpUHIUIIA HCﬁCTBHﬂ QJICKTPOABUTATECIIA.
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OOBsICHCHHE TIPUHIIMIIA ICHCTBHS TeHEpaTopa JICKTPUUCCKOTO TOKA U
AIEKTPOU3MEPHUTENLHBIX PUOOpoB. OOBSICHEHHE MPUHIIAITA JSHCTBHS Macc-criekTporpada,
ycKopuTese 3apspkeHHbIX YacTuil. OObsCHEHHE PO MArHUTHOTO MOJISI 3eMJTH B JKH3HU
PaCTEeHU, )KUBOTHBIX, YEJIOBEKA.

[TpuBeneHne MPUMEPOB NPAKTHYECKOTO TPUMEHEHNUS U3YUEHHBIX SBJICHUI, 3aKOHOB,
puOOPOB, YCTPOUCTB.

[TpoBeneHue CPaBHUTEIHLHOTO aHAJM3a CBOMCTB 3JIEKTPOCTATHYECKOTO, MATHUTHOTO U
BHUXPEBOTO JJICKTPHYCCKUX TTOJICH.

OOBsICHCHHE HA MTPUMEPE MAaTHUTHBIX SBJICHUH, TOYeMY (QH3UKY MOXKHO pacCMaTPHBATh KaK
METaTUCIUTUIHHY

4. KOJIEBAHUS Y BOJIHBI

Mexanuueckue
Kxonebanus

HccrenoBanue 3aBUCUMOCTH MEPUOJIa KOJICOAHII MATEMaTHUYECKOTO MAsITHUKA OT €T0 JUTHHBI,
MAacChI ¥ aMIUTUTYIbI KoJieOanuii. McecnenoBanne 3aBUCHMOCTH TIEpUO/Ia KOJIeOaHU! Tpy3a Ha
MPYKUHE OT €0 MAacChl U )KECTKOCTH MPYKUHBI. BEIduciieHue nepuoia KojacOaHuit
MaTEeMaTHYCCKOTO MAsITHUKA MO0 U3BECTHOMY 3HAYCHUIO €T0 JUTUHBI. Bhrncienue nmepuoaa
KoJIeOaHui Tpy3a Ha MPYKHUHE 110 M3BECTHBIM 3HAYCHUSIM €0 MAacChl U )KECTKOCTH MPYKHHBI.
BrIpaboTKa HABBIKOB BOCTIPHHUMATH, aHAJIM3UPOBATh, IEpepadaThIBaTh U MPEIbIBIATH
HHGOPMAIINIO B COOTBETCTBHH C IIOCTABJICHHBIMHU 3a1a4aMH.

IIpuBeacHNUE IPUMEPOB aBTOKOJICOATEIBHBIX MEXaHHUCCKUX crcTeM. [IpoBeaenne
KiaccuuKanum KoineOanui

Ynpyaue eonnvi

W3mepenne IMHBI 3ByKOBOW BOJIHBI IO pe3yIbTaTaM HAOIIOACHUI HHTep(pEPEHIINN 3BYKOBBIX
BOJIH.

HaOmonenue u o0bsicHeHHE SIBICHUI HHTEp(EPEHINHT U TUPPAKIMNA MEXaHIMYECKUX 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

DnekmpomacHum
Hble
Konebanus

HabnroeHue ocuuiorpaMM TapMOHHYECKUX KOJICOAHU CHITBI TOKA B LICTIH.

W3Mepenne 371eKTpoeMKOCTH KOHAeHcaTopa. Vi3MepeHne HHIYKTUBHOCTh KaTyIIKH.
VccrnenoBanue SBICHUSA SJEKTPUIECKOTO PE30HAHCA B TIOCIEIOBATEIEHON IICTIH.
[IpoBenenue aHaIOTUN MEXAY (PU3MUSCKIMH BETUIHHAMH, XapaKTePU3YIOIINMHI
MEXaHHYECKYIO U DJIEKTPOMATrHUTHYIO KOJIeOaTEIHHBIC CHCTEMBI.

Pacyer 3HaueHMA CHITBI TOKA W HANIPSDKEHSI HA 3JIEMEHTAX IeTH TIEPEMEHHOTO TOKa.
HccnenoBanue nmpuHIUNa neicTBUs TpaHchopmaropa. MccenoBanne MpHHIIAIIA ISHCTBHS
TeHepaTopa MmepeMeHHoro Toka. Mcmons3oBanue MHTEepHETA TS TOUCKA HHQOPMAITUH O
COBPEMCHHBIX CIIOCO0aX Mepeau dJICKTPOIHCPTHH

DnekmpomacHum
Hble
60JIHbL

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

Pa3BuTHE IEHHOCTHOTO OTHOMICHUS K M3yYaeMbIM Ha YPOKaX (PU3UKU OOBEKTaM H
OCBaMBacMbIM BUJIaM JIEATCIbHOCTH. OOBICHCHHUE PUHIIMITHAIEHOTO PA3IIUYHUS TIPUPOIBI
YOPYTUX U SJICKTPOMATHUTHBIX BOJH. M31105KCHHE CYTH SKOJIOTHIECKUX MTPOOIICM, CBA3aHHBIX C
ANEKTPOMArHUTHBIMH KOJICOAHUSMH 1 BOJTHAMH.

OOBSCHEHNE POJIN SJCKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX NCCIICIOBAHISIX BeeneHHoi

5. OIITUKA

Ipupooa ceema

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

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

PacueT onTuueckoi Cuibl TUH3BI.

W3mepenue GpOKyCHOTO pacCTOSIHUS JIMH3BIL.

VcnpITanne Mozeneil MUKPOCKOIIA U TEJIeCKOIa

Bonnosuvie
ceotlicmea ceema

Habnronenue sineHust uHTEpQEPEHIMH IICKTPOMArHUTHBIX BOJH. HaOnroneHue sBicHus
TU(PPAKIUU SJICKTPOMArHUTHBIX BOJIH. HaOuroicHre SIBIICHUS MOJIIPU3aLUN
9JIEKTPOMATrHUTHBIX BOJH. MI3MepeHue [UIMHBI CBETOBOW BOJHBI T10 PE3yJibTaTaM HaOJIkOICHHS
siBnieHust uHTepdepenimu. HaOmronenue seieHus audpakuuu ceera. HabnroaeHne sBieHus
TOJISIPU3AIINH U AUCTIepCHH cBeTa. [Tonck pa3nudanii u cXoAcTBa MEXKAY TUPPAKINOHHBIM U
JTUCTIEPCHOHHBIM CIIEKTPaMH.

[IpuBeneHre TPUMEPOB MOSIBIICHHS B MIPUPOE U MCIIOIB30BAHHS B TEXHUKE SBICHINA
nHTEepdepeHINH, TN PAKINHN, TTOISIPH3AINAN U TUCTIEPCHHU CBeTa. [lepeuncieHne MeToI0B
MTO3HAHUS, KOTOPBIE MCIIOIB30BAHBI TP N3YYECHUH YKa3aHHBIX SBICHUH

6.OCHOBBI CIIEITUATBHON TEOPUH OTHOCHUTEIIHBHOCTH

OCHOBEBI

| O6bscHenne 3HaunMOCTH OmbITa Maiikenbcona-Mopiu
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crenuaIbHON
TEOpUn
OTHOCHUTEIbHOCTH

dopmynupoBaHHE MOCTYIATOB

O0bsacHenne d¢dexra 3ameTIeHIs] BpeMEeHU

Pacuer sHepruu MoKosi, UMITYJIbCa, SJHEPTUU CBOOOTHON YaCTHIIBI

BpipaboTka HaBHIKOB BOCIIPUHUMATh, aHAIU3UPOBATD, TIepepadaThiBaTh U MPEAbSIBISATH
nH(OpPMAIINIO B COOTBETCTBUH C MMOCTABICHHBIMH 331a4aMu

7. 3JIEMEHTBI KBAHTOBOW ®U3UKU

Keanmosas
onmuka

Ha6monates ¢potosnekrpuaeckuii aGdext. O0bsAcHATH 3akoHBI CTOIETOBA U IaBJICHUE CBETa Ha
OCHOBE KBAHTOBBIX MIPECTABICHU.

PacueT MakcUMaITbHOW KUHETHYECKOH SHEPTUH IIEKTPOHOB MPH (POTOIIEKTPHIECKOM
a¢dexre.

OmnpenencHre padOTH BBIXO/a 3JICKTPOHA IO TPpadUKy 3aBHCHMOCTH MaKCHMATbHOM
KHHETHYCCKOW YHEPTUU (POTOIICKTPOHOB OT YaCTOTHI CBeTa. M3MepeHue paboThl BBIX0aa
JJICKTPOHA.

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

OOBsICHEHHE KOPITYCKYISIPHO-BOTHOBOTO Ayanu3Ma CBOMCTB (poToHOB. OOBICHEHUE POJTH
KBaHTOBOH OINTHUKH B PA3BUTHU COBPEMEHHON (DU3UKHU

Duszuxa amoma

HaGroienne TMHeHIaThIX CIIEKTPOB.

PacueT 4acTOThI M JUIMHBI BOJTHBI HCITYCKAEMOT'O CBETA TIPU MIEPEX0/Ie aTOMa BOJIOPOa U3
OJIHOTO CTAIIMOHAPHOTO COCTOSIHUS B ipyroe. OObICHEHNE TIPOUCXOXKIEHUS JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPOIa U PA3JINIUS IMHEHTATHIX CIIEKTPOB Pa3IMYHbIX Ta30B. MccnenoBanne
JIMHENYATOTo CIEeKTpa.

Brruncnenue nauHbl BOJIHBI J1e Bpoiiis 4acTUIbl ¢ U3BECTHBIM 3HAUEHUEM UMITYJIbCca
HccrenoBanue mpuHIMIA paOOTHI JTFOMUHECIIEHTHOH amibl. HabmroneHne u 00bsICHEHUE
NpUHIMIA AeicTBUs Nazepa. [IpuBegeHne npuMepoB UCTIOIb30BaHUS Jla3epa B COBPEMEHHOM
HayKe ¥ TeXHHKE.

Vcnonp3oBanue MHTepHETA 115 TOMCKA MHGOPMAIIMK O ICPCICKTHBAX MPUMEHCHHUSI Jla3epa

Duszuka
amomHo20 10pa

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

Pacuer sHEprum CBA3M aTOMHBIX S7CP.

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

Brrancrnenue sHeprun, 0CBOOOKAAIOIICHCS TIPU PaAHOAKTHBHOM pacrajie.

OmnpeneneHne IPOIyKTOB SACPHOIN PEaKITHH.

Brrunciienue sHeprun, 0CBOOOKAAIOIICHCS TIPH SIICPHBIX peakiusax. [lonnManue
MIPEUMYIIECTB U HEJOCTATKOB UCIIOJIF30BAHMS ATOMHON YHEPTUN U HOHU3UPYIOIIUX U3TYUCHUN
B MIPOMBIIJICHHOCTH, MEHUIINHE.

W3noxeHne CyTH SKOJIOTHUCCKUX MPOOIIEM, CBI3aHHBIX C OMOJIOTHYCCKUM JICHCTBUEM
PaJIMOAKTUBHBIX H3ITy4CHH.

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

[IpoBenenue kmaccupUKAINU JIEMEHTAPHBIX YaCTHUI] 110 UX (PU3HMUECKUM XapaKTePHUCTHKAM
(Macce, 3apsiny, BpeMEHH KU3HU, CIIMHY U T.11.).

[Tonnmanme IICHHOCTEH HayYHOTO MO3HAHUS MUpa HE BOOOIIIE IS YEIOBEUECTBA B IIEJIOM, a
JUTA KaXXI0TO 00yJaroIIerocs JINIHO, IEHHOCTEH OBJaICHISI METOJOM HaY9IHOTO TTO3HAHUS IS
JIOCTH)KCHUS yCIiexa B JTFOOOM BHJIC MPAKTHYCCKON JCATCIBHOCTH

8. DBOJIIOLMS BCEJIEHHOA

Cmpoenue u
paszeumue
Bcenennou

HaGmmronenue 3a 3Be3aamu, JIyHOU 1 TuTaHeTaMu B Tesleckon. HabmrogeHre COTHEYHBIX MATEH C
MTOMOIIBIO TEJIECKOIIa M COTHEYHOTO dKpaHa.

Hcnonp3oBanne MHTepHETA AT TIOMCKA H300pakeHUI KOCMIYECKUX 00BEKTOB M HH(POPMAIHN
00 nx ocobennoctax OOcykIeHrne BO3MOXKHBIX ClieHapueB dBoonun Beenennoii. Mc-
moJib30BaHue MIHTepHeTa /ISl TOMCKa COBPEMEHHON MH(POPMAITUHN O Pa3BUTHH BcelrleHHOM.
Onenka nHGOPMAIINH C TIO3HUIIMH €€ CBOWCTB: IOCTOBEPHOCTH, OObEKTHBHOCTH, ITOJTHOTHI,
AKTyaJbHOCTH U T. JI.

Deonmoyus 36e30.
Tunomesa
NPOUCXOHCOEHUSL
Coaneynoti
cucmemvi

Brruncienue sHeprun, 0CBOOOKAAIOIIECHCS TIPH TEPMOSIICPHBIX PEAKIHSX.
dopmynupoBka npoOIIeM TepMOsAEPHON SHEPTIeTHKH.

OOBsicCHEHHE BIMSIHUS COJTHEYHOM aKTMBHOCTH Ha 3emunto. [IoHMMaHue posi KOCMUYECKIX
HCCIIeI0OBAHUH, X HAYYHOTO U SKOHOMUYECKOTO 3HAYCHHUS.

OO0cyx/IeHHEe COBPEMEHHBIX TUIOTE3 0 ponucxoxkaeHHH COoIHEeYHOH CHCTEMBI
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3. YCJIOBUS PEAJIM3AIIMYA YUYEBHOM JUCHUTIJIUHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEePUAIbHO-TEXHUYECKOMY 00ecreYeHn 0
Peanuzanus y4eOHOW AuMCHUIUTMHBI TpeOyeT Hamuuus ydyeOHOro kabuHeTa W nabopaTopuu
[(N7370478
O6opynoBanue yaeOHOro KabUHeTA!
- IOCa/I0YHbIE MECTA MO KOJNYECTBY 00 yUaIOLIUXCS;
- pabouee MecTO IpernoiaBaTes;
- JTOCKa;
- mKad/cTemax Uit XpaHeHus y4eOHO—HArJIsIIHOr0 MaTepHuana;
- TIJIAKaThI:
Pu3nyecKue MOCTOSHHbBIE
MexnyHnaponnas cucrema equauI] uamepenus (CH)
[Iepuonnueckas cucrema xumuieckux 3neMeHToB J.11.MeHneneesa;
- obecreueHHOCTh KaOMHeTa 3JIEKTPUUECKUM paclpeeTUTEIbHBIM IIUTOM U OCHAILIEHUE
YUEHHUYECKUX CTOJIOB PO3ETKAMHU IIEPEMEHHOT0 ToKa 42 B.
TexHuueckue cpeacTBa 00ydeHUs:
- KOMIIBIOTEp C JIMIEH3MOHHBIM IMPOrPaMMHBIM 00ecreueHUeM, MYJIbTUMEAUUHBIA MPOEKTOP
Optoma DS316L DLP SVGA 800*600 2700 ANSI 4000.1.1.1, aBromaTu3upoBaHHOe pabouee
MecTo ¢ noakioyeHneM K cetu Murtepuer: xommbrotep Celeron J40051-C 2.7 Dual Core/
PRIME J40051-C 3Byk Buneo LAN1Gb USB3.0/ DIMM DDR4 4GB/ 500GB / mATX 450Bt
USB3.0 Audio), skpan npoekunoHHbIi SlimScreen 138* 180 HacTeHHBIH PYTOHHBIH 4:3.
O6opynoBaHue J1a0OPaTOPHH:
I'eneparop JII'-209, KOMIUIEKT IJIaKaToOB, peoCTaT MOI3YHKOBBIN, ocumiorpad, npudop s
OmnpeAesieHus JJIMHBI CBETOBOM BOJHBI, cekyHaomep DJICCJI, Moaens nBuraTens BHyTPEHHETO
CropaHusi, 3JeKTpoMeTp bpayHa, ammepMmeTrp NOCTOSHHOTO TOKa, IIEHTPOOEKHas J0pora,
KOHJICHCATOp MEePEMEHHON €MKOCTH, KaTaJor-ClipaBOYHUK, MOJEIb MOJIEKYJISPHOTO CTPOCHHUS
MarHuTa, 3JEKTPOCKOI, PEOCTaT PBHIYAKHBIA, MHUKPOMETp, CIEKTPOCKON 2-X TPYOHBIH, BECHI
y4eOHbIC, METPOHOM, Ha0Op TPY30B, DJIEKTPOMOTOP IIKOJBHBIM, SMHAMACKON, MPUOOp s
o0TeKaHMs TeJl, MPUOOP AJIS IEMOHCTPALIUU 00TEKaHuUs TeJl, TPUOOP HOYHOTO BUJICHHUS.
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3.2. Y4eOHO-MeTOAUYeCKOEe 1 HHPOPMALIMOHHOE o0ecnevyeHHne TN CIUNINHBI

a) OCHOBHAs JIUTepaTypa:

Ne Hcrounnxk
n/n
1 | AmutpueBa B. @. ®uszuka it npodeccuil ¥ crnennaibHOCTe TEXHUIECKOTO MPOQuIs
[Texct] : y4eb. mst cTya. yupexaeHuit cpes. mpod. odpazoBanus. — 5-e usm., crep. / B.
®. JImurpuena. — Mocksa : U1 "Akanemus", 2018. — 448 c. ISBN 978-5-4468-6570-3
2 | I'opmau, B. B. ®u3uka : yueOHoe ocobue s cpeaHero mpodeccuoHanIbHOTO

obpazoBanus / B. B. ['opimau. — 2-e uzn., ucnp. u qorn. — Mocksa : 3xatenscTBo
FOpaiir, 2019. — 215 ¢. — (IlpodeccuonanpHoe odbpazopanue). — ISBN 978-5-534-
09366-7. — Tekcr : anexkrpornsiit // OBC FOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/438590 (nmara obpamenus: 17.05.2019).

0) TONOJIHUTEIbHAS JTUTEPATypa:

Ne Hcrounuk
/1

1 | Bacunbes, A. A. ®usnka : yueOHOE MOCOOUE 17151 CPEAHETO MPO(hECCHOHATTEHOTO
obpazoBanus / A. A. Bacunees, B. E. ®enopos, JI. 1. XpaMmoB. — 2-¢ U31., UCIP. U JIOII.
— Mocksa : U3narensctBo FOpaiit, 2019. — 211 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-05702-7. — Texkct : anexkrponusiii // ObC KOpaiit
[caiiT]. — URL.: https://biblio-online.ru/bcode/438066 (nara obpamenus: 17.05.2019).

2 | KpaBuenko, H. 1O. ®u3uka : yaeOHUK U IPAKTUKYM JUIS CPETHETO MPO(PECCHOHATEHOTO
obpazoanmus / H. 0. KpaBuenko. — Mocksa : M3natensctBo FOpaiit, 2019. — 300 c. —
(ITpoeccronansrnoe odpazoBanue). — ISBN 978-5-534-01418-1. — Tekcr :
anextponHsi // DbC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/434391(nata obpamenwns: 18.05.2019).

3 | Aiizennon, A. E. ®usuka : yaeOHUK ¥ IPAKTUKYM TSI CPETHETO MPOPECCHOHATBHOTO

obpazoBanus / A. E. Aiizennion. — Mocksa : U3natensctBo FOpaiit, 2019. — 335 ¢. —
(ITpodeccuonansuoe odpazoBanne). — ISBN 978-5-534-00795-4. — Tekcr :
anexkTpoHHbIH // DBC FOpaiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/436537(nara obpamnienust: 18.05.2019).

B)IIEPUOIMYECKUE U3JIaHUS

Ne Hcrounnk

n/n

1 BECTHHK BOPOHEXCKOTI'O T'OCYAAPCTBEHHOI'O YHUBEPCUTETA. CEPUS : DU3UKA.
MATEMATUKA : Hayunslii )xypHai / yapenuTens : BopoHexckuil rocyaapcTBEeHHBIH YHUBEPCUTET. —
Boponex : 2000 — .— Yucno BeiryckoB B roa: 4. ISSN neuatroit Bepcuu: 1609-0705. https://elibrary.ru —
Texcr : anextponnsiit 2018 Nel-4; 2019 Nel-4 (nara obpamenus: 01.06.2019).

2 EcrecTBeHHBIC M TEXHMYECKUE HAYKU:HAYY. XKypHa! /i pen. A.S.XaBkuH. — Mocksa : OO0

"N3natensctBo "CryTtHuk+", 2002— .— Brixoaur 12 pa3 B rox. ISBN neuaTtnoil Bepcuu 1684 — 2626. —
Tekcr : HemocpencTBeHubIir 2018 Nol-12; 2019 Nel-12

) nH()OPMAIIMOHHBIC MIEKTPOHHO-00PA30BATEIBLHBIC PECYPCHI:

Ne HcTounuk
/1
1 DnekTpoHHas ouomoTeuyHas cuctema «buoimoTex. M3naTenscTtBo K Y»
https://mgri-rggru.bibliotech.ru
2 | DnexTponHo-6nbaroTeuHas cuctema «M3narensctBo JIanby/ kot MHxkeHepHo-
texanueckue Hayku (Trom[Y) www.e.lanbook.com
3 | DnekrponHo-6uOnMMoTeuHas cucrema «elibrary» / IIpaBooOiagarens: OO1mEcTBO C
orpanndeHHoM oTBeTcTBeHHOCTHhIO «PYHOb» (RU)
4 | DnextponHo-Oubmuoreunas cucrema «9bC FOPAUT» / www.biblio-online.ru
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
T CHUTLIAHBI

KoHTponms u oLeHKa pe3ynbTaToB OCBOCHHUA Yy4YeOHOW JMCLUIUIMHBI OCYIIECTBISETCS
IpenojiaBaTeseM B Ipoliecce MPOBEIEHUS NPAKTUYECKUX 3aHATHM M J1ab0opaTOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBHIMOJIHEHHS OOYYaIOIIUMUCS MHIUBUIYaJIbHBIX 3a/laHUH, MPOEKTOB,

HUCCIIENOBAHUMN.

PesynbTaTsl 00yyeHus

@DopMBbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJbTATOB 00yUYeHUs

. JAUYHOCMHDbIE:
- YYBCTBO TOPJOCTH M YBAXKEHUS K UCTOPHH
1 JTOCTIOKEHHUSM OTCUECTBEHHON (hHU3NIECKOU
HayKH; GU3NUECKH IPAMOTHOE MTOBEJICHHE B
po(heCCUOHATBHON EATEIILHOCTH U OBITY TIPH
oOpartieHu# ¢ mpruOOpaMH U yCTPOHCTBAMH,

- TOTOBHOCTH K TPOJIOJKCHHUIO 00pa30BaHU
U TOBBIIICHUS KBATM(QHUKAIUH B U30paHHOI
podeCcCHOHaTBEHON IEATEIFHOCTH U 00BEKTHBHOE
OCO3HaHUE POJIU (PU3UICCKUX KOMITCTESHITHH B
3TOM;

- YMEHHE HCTIOIB30BATh TOCTHXKCHUS
COBpEeMEHHOU (PI3UIECKON HAYKH U (PU3UICCKUX
TEXHOJIOTHIA JJIs1 IOBBIIICHUS] COOCTBEHHOTO
WHTEIUICKTYaIhHOTO Pa3BUTHS B BEIOPAHHOM
pohecCHOHATBHON EATENbHOCTH;

- YMEHHE CaMOCTOSTEIILHO JOOBIBATH HOBEIC
IU1s ceOst pu3mdecKre 3HAHUS, UCTIONB3YS IS
3TOTO JIOCTYIHBIC UCTOYHUKYU HH(pOpMAIIUY;

- YMEHHE BBICTPAaUBaTh KOHCTPYKTUBHBIC
B3aMMOOTHOIIICHUS B KOMaHJIE 110 PEIICHUIO
00IIMX 3a7a4;

YMEHHME  yOpaBisATh CBOEH  MO3HABATEIbHOU
JIESATEIIbHOCTHIO0, TIPOBOJUTH CaMOOIICHKY YPOBHS
CcOOCTBEHHOT'O MHTEJUIEKTYAJIbHOTO Pa3BUTHS;

DK3aMeH.

TectupoBanue.

OKcnepTHast OIleHKa TOKJIa 0B U 3aIlTUTHI
pedepaTos.

YCTHBIN U MUCBbMEHHBIA OMPOC.

DKcHepTHast OI[CHKA BBITIOTHCHHS
CaMOCTOSTEITLHON paOOTHI.

BrimonmHeHue 1 3ammTa J1abopaTopHBIX PadoT.
DKcHepTHasl OICHKA BBIMOJIHEHUS MPAKTUYCCKON
paboTHI.

. Memanpeomemuule:

- HCIIOJIb30BaHUE PA3IMYHBIX BUIOB
MO3HABATEIILHON IeATEeTHbHOCTH JJISl PEUICHHS
(bU3HYECKUX 3a/1a4, IPUMEHCHHE OCHOBHBIX
METOJIOB ITO3HaHUs (HAOJIIOICHHMS, OITMCAHMUS,
U3MEPEHUS, SKCIICPUMEHTA) IS U3YICHHS
Pa3IMYHBIX CTOPOH OKPYXKAIOIIEH
JNEeHCTBUTEIILHOCTH,

. HCITOJIb30BaHUE OCHOBHBIX
WHTEIICKTYATbHBIX OIEPAIMii: TOCTAHOBKHU
3ama4n, GOpMyITHPOBAHUS TUIIOTE3, AHATM3A U
CUHTE3a, CPaBHEHHS, 0000IIEHHUS, CUCTE-
MaTH3alliH, BBISIBJICHUS TIPUYUHHO-
CJIEICTBCHHBIX CBSI3€H, TOMCKA aHAJIOTOB,
(dbopMyITUPOBaHUS BEIBOJIOB JJIsI U3YYCHUS
Pa3IUYHBIX CTOPOH (PU3UIECKUX OOBEKTOB,
SIBJICHUW U TIPOIIECCOB, C KOTOPBIMHU
BO3HHMKAET HEOOXOAMMOCTh CTAJIKMBATLCS B
npodeccuoHaIbHOM chepe;

OK3aMeH.

TectupoBanue.

DKcnepTHast OIleHKa TOKJIa0B U 3aITUTHI
pedepaTos.

YCTHBIN U MUCBbMEHHBINA OIPOC.

DKcrepTHas! OI[eHKa BBHITIOTHEHHS
CaMOCTOSTEITLHOM paOOTEHI.

BrimonHeHue 1 3ammTa J1abopaTopHBIX PadoT.
DKcHepTHasl OIICHKA BBITTOJHEHHUSI TPAKTUICCKON
paboTHI.
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. yYMEHHE TeHepUpPOBATh HICH U
OTIpeNeNIATh CPEACTBA, HEOOXOIUMBIE [T UX
peanu3zanumy;

. YMEHHUE HCII0JIb30BaTh pa3InyHbIe
VCTOYHHKH JJISI TOTydeHus pru3ndeckoi uH-
¢dopmanuu, OIEHUBATH €€ JOCTOBEPHOCTD;

. yYMEHHE aHAJIU3UPOBATh U
NPEICTaBIIATh HH(POPMAILIMIO B PA3ITUYHBIX
BU/IAX;

. YMEHHUE IYOJUYHO MPEICTABIATh
pe3ynbTaThl COOCTBEHHOTO HCCIIEIOBAHUS,
BECTH JMCKYCCHH, JOCTYITHO ¥ TAPMOHUYHO
coderast cofep)kaHue u (Gopmbl peicTaB-
asieMoit nadopmaruu;

. npeomemmbole:

. c(hOpMHUPOBAHHOCTH MPEACTABICHUH O
poisiu u MecTe (PU3UKU B COBPEMEHHOMN Ha-
YYHOU KapTUHE MUPA; TOHUMaHHE
(U3UYECKON CYITHOCTH HAOJII01aeMBIX BO
Bcenennoii siBneHuit, poiau pU3NKH B
dbopMHpPOBaHUH KPYTro30pa U
(GYHKIIMOHATBHOW TPaMOTHOCTH YeIOBeKa IS
pelIeHNs MPaKTUYEeCKUX 3a/1a4;

. BJIQJICHHE OCHOBOTIOJIATAI0IIUMU
bu3NYECKUMU TOHSATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSMU;
YBEPEHHOE HCTIOIb30BaHue (PU3nIeCcKOn
TEPMHHOJIOTHH U CUMBOJIUKH,

. BJIa/ICHHE OCHOBHBIMH METOJAMHU
HAYYHOTO MMO3HAHUS, UCTIOIh3YEMBIMHU B
¢busuKe: HaOIIOICHUEM, OTTCAaHUEM,
U3MEpPEHUEM, SKCTIEPUMEHTOM;

. yMeHUs 00pabaThIBaTh PE3yIbTaThI
U3MEpEeHMil, 0OHAPYKUBATh 3aBHCUMOCTh
MEXy PU3NYECKUMU BEIUYUHAMH,
OOBSACHATH MOJTYyYEHHBIE PE3YIbTATHI U JI€]aTh
BBIBO/IBI;

. Cc(OPMHPOBAHHOCTh YMEHUS PEIIaTh
buznueckue 3a1auu;
. c(hOpPMHUPOBAHHOCTH YMEHUS

MPUMEHSITH MMOJIYYCHHBIC 3HAHHUS JIJIS
00BSICHEHUS YCIOBUN MPOTEKAHUS
du3nUecKux sIBICHUH B IPUPOJIE,
npodecCuoHaIbHON chepe U I PUHATHS
[IPAKTUYECKUX PELICHUIN B IIOBCEAHEBHOMN
KU3HU;

c(OPMHPOBAHHOCTH COOCTBEHHOM MO3UIIUU IO
OTHOIICHHUIO K (PU3UIECKON HHPOPMAIIHH,
M0JIy4aeMOM 13 pa3HbIX HCTOYHHUKOB.

DK3aMeH.

TectupoBaHue.

DKcnepTHast OIleHKA JTOKJIaI0B U 3alUThHI
pedepaTos.

Y CTHBIN U NTMCEMEHHBIN OIpOC.

DKcHepTHasl OI[CHKA BBITIOTHCHHS
CaMOCTOSTETLHON Pa0OTHI.

BrimoHeHue u 3ammuTa 1a60paTopHBIX padoT.
DKcHepTHast OIICHKA BBITTOJTHEHHUSI TPAKTUICCKON
paboTsl.
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Pazpaborynk:

Crapoockonbckuii ¢punuan

(denepamsHOTO
rOCYAapCTBEHHOTO
OroKEeTHOTO
00pa30BaTeILHOTO
yapexneHus BO
«Poccuiickuii
rOoCyAapCTBEHHBIH
Te0JIOrOpa3BeI0YHEbIHA
yHuBepcuteT uMm. Cepro
OpsKOHHMKHI3E)

[penonasartens

v@{ﬂ%&&l’[ﬁmoa

(mecTo paboTs)

IKCnepThI:

Crapoockomsckuit (umian

(denepansHOTO
rOCYIapCTBEHHOTO

OOIKETHOTO
00pa30BaTeNEHOrO
yupexnenus BO
«Poccubickuii
TOCYIapCTBEHHbIH
re0JI0ropasBe0yHEbIH
yuusepcutet uM. Cepro
OpxoHnKHA3EN

(3aHMMaeMas MOJLKHOCTD)

Kanmynar duzuko-
MaTeMaTHYEeCKMX HaVK, JOLIEHT

(uaumanst, hammmms)

A

/// 'A.B.KpuBoueHKO

(MecTo paboTsI)

CTH HUTY «MHCuCn

(3aHMMaeMast 10JDKHOCTD)

JHouenT kadeapsl GH3uKH,
KangunaTt TEXHUUECKHX HAYK

//(Mrnumans!, daMumms)

t/y/ &K)C Kpasuosa

(mecTo paboTsl)

(3aHMMaeMas IOJDKHOCTB)

(MHUEMATEL, (haMuT)
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DKCNepTHOE 3aK/II0UeHHe
Ha pabouyo nporpaMmy y4eOHOH TACIIUTUTHHEI
«Du3ukar
10 CIENUATbHOCTH:
21.02.09 I 'uapOreoIOrus U UIKEHEPHAS TE0IOT LY.

Paspaboravk  paboueit  mporpammsi: ITemkoB  Esremmii  Hukomaesuu,
npenoaasareins ¢u3uku «CTapoocKoNsCKoro (uamanra PocCHHCKOT0 rocyIapcTBEHHOrO
re0JI0ropasBen09Horo ynusepcurera umenu Cepro Opmronukuaze» (COP MI'PH).

PabGouas mporpamma 9YeTKO CTPYKTYPHPOBAHA M COCTOMT H3. Iacmopra paboueit
porpamMMsl y4eOHOM AMCLMIUIMHBL, CTPYKTYPBl M COACPIKAHMA Y4eOHOM IUCLIUILIHHBL
YCJIOBHI peau3alyy y4eOHOU AUCLIMILIMHBL, KOHTPOJIS W OLIEHKH Pe3yIbTaTOB OCBOCHHSA
yaeOHOM TUCIUTLIMHBL.

Pabouas nporpamma coctaBieHa B cootBercTBuH ¢ Tpeboanmsmu OI'OC CITO mo
YKa3aHHOH CICIMAIBHOCTH M COASPIKUT BAKHBIC TEMATHUSCKUE pasieisl. «MexaHnkay,
«OCHOBBI  MOJEKYJISpHONH (DU3MKM M  TEPMOJMHAMUKEY, «DIEKTPOJAUHAMHUKAY,
«Konebanus u BoaHeD», «OnrTuka», «OCHOBB CHENHATBHOM TEOPUH OTHOCUTEILHOCTHY,
«ONEMEHTHI KBaHTOBOHM (GI3HKmM», «OBOonMs BeeneHHOMY.

Heo6x011M0 OTMETUTH COOTBETCTBHE YPOBHEM OCBOCHHMS YUEOHOIO MaTepHaia ero
COMIEPIKAHMIO W 3HAYMMOCTH sl (DOPMHMPOBAHMS VKA3aHHBIX B CTaHAapTax OOIIHX
komrnereHimi (OK), a Taroke cooTBeTCTBHE (OPM U METOJOB KOHTPOJIS W OICHKH
pesyibTaTaM OOYYEHUs, B T.4. JAHHBIM KOMIICTEHIIMIM.

@opMBl M METOABI KOHTPOJNS M OIEHKU pE3yJbTaTOB OOy4eHWsS OTOOpaHBI
ONTHMATBHO ¢ YUETOM CHEIHPHUKH OCBOCHHBIX 00X KOMITCTSHIHIL.

ITepedeHp y4eOHBIX M3OAHWI COMEPKHT MOCTATOYHOE KOIMYECTBO VUEOHBIX
u3fanuii 1 MIHTEpHET-pecypcoB, aKTYyaTbHBIX i ()OPMUPOBAHUS COOTBETCTBYIOMIMX
00X KOMIIETEHIUH, YKa3aHHBIX B CTaHIapTax.

Jlannas pabodas 1mporpaMMa MOXKeT ObITh PEKOMEHIOBAHA IS IPHUMEHEHHS B YI€OHOM
nporecce 1o cnenranbHocTH: 21.02.09 « uaporeoiorus U MEKEHEPHAS TEOIOTHD,

i

DKenepT:

Kpasnosa Onpra CtanmciaBopHa
(©.1.0.)
CTHU HUTY-MHUCuC:>

{mecto paborsr)
KaHIHJ4aT TCXHUYCCKHMX HAVK,

poueHT kadeapbl GU3UKU U XUMUH MIT

(3amMMaeMasd J0DKHOCTB, YICHAA CTENECHb, 3BAHKE)




IKCHEPTHOE 3AK/INOMEHHE

Ha pabouyro nporpaMmy y4eOHOMH JTUCIUTUTHHBI
«DPu3HKa»
M0 CIeUHATbHOCTH:
21.02.09 Tunponorus ¥ HHXEHEPHAS TEOTOTHA.

Paspabotuuk — Ilemxor Esremwit Hukonaeswu, npenonasatens «CTapOOCKOIBECKOTO
¢dwmana PocCHIICKOTO roCyRapeTREHHOTO Te0/IOropasBeiouHoro yHuBepenTetTa umenn Cepro
Oproxorukunse» (CO® MI'PH).

Crpyktypa paboueit mporpamMMel COCTOMT M3: macrmopra pabouedt mporpammbl yueOHOH
IUCLMILUIMHBL, CTPYKTYPHI M OPUMEPHOrO CONCPXKaHHS YYeOHOH MMCLMIUIMHEL, YCIIOBMI
peanusaluy y4eOHOH NUCLMIIMHBL, KOHTPONSA W OLEHKH DPEe3Y/IbTATOB OCBOEHMS YueOHOM
JIVCITUTLTHHB.

Pabouasi nmporpamMma COCTaBJICHA Ha OCHOBE NPUMEPHOM MporpaMmsl 06meoGpasoBaTesbHOM
yaebHOH mucumrmebl «Dusnka» Il NpodecCHOHANBHBIX 00pa30BaTEIBHBIX OpraHM3alluii,
pexomeHnoBaHHbIx OPI'AY «OHPO» pns peamuzauuu  OCHOBHOH npogdeccHOHAILHOM
obpazosatemsHOM nporpammer CTIO wa 6aze ocHoBHOTO 00mIeT0 06pa3oBaHus C MOMYHEHUEM
cpeanero obuiero odpasosanus (IIpotoxon Ne3 ot 21 urona 2015 r. PerucTpaivioHHsiii HOMED
peuensznn 384 ot 25 urons 2015 r.), ¢ yuerom pekomermammit @TAY «®HUPOy» no opranusaimu
TOJIy4eHHs CpeaHero ofmero obpa3oBanms B MPEAEIax OCBOCHAA 00Pa30BATEIBHBIX MTPOTrPaMM
CpenHero npo)ecCHOHANIBHOro odpasopanus (mpotokos Ne3 ot 25.05.2017 r.).

B paboueil nporpamMMme OTpaskeHbl TeMaTHUECKHE pasnensl: «Mexanuka», «MonekynspHas
busuka. TepmoaunHamukay, «nekTpoauHamukay, «Konebanns 1 BonuHb, «Ontuka», «OCHOBbI
CTICIMATbHON TEOPUH OTHOCHTENEHOCTUY, «CTPOSHHE aToMa U KBaHTOBas (pusukay, « DBOOIUS
BceneuHoii».

Crncok yueOHBIX M31aHMH CONEPMUT NUTEPAaTypy M MHTEPHET MCTOYHMKH, [O3BOJIAIOLIME
OCBOHTH COJEPIKaHNEe YUeOHOM NUCLIMILIMHEI B TIOJIHOM 00BEME,

Pabouas nporpamMma MoxeT ObITh DEKOMEHIOBaHA /s IPUMEHEHHS B y4eOHOM NpOLIECCe 110
cnenmansrocTy: 21.02.09 M'uaposnorus u HEYKEHEPHAS TEOIOTHL

OKCMepT:
KpueoueHko Anekceli BUKTOPOBHY /

CO® MI'PH ¢tioffmcy)
KaHANIAT PU3MKO-MATEMATHYECKUX HAYK, JOLIGHT

LY 05 Rodq
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