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1. IACIIOPT PABOYEN ITPOT'PAMMbBI YYEBHOM JIJUCHUTJIMHBI
OPU3UKA

1.1. O6aacTh npuMeHeHus padoyeil MPOrpaMMbl

[Iporpamma  oOmieoOpa3oBaTebHOM ~ y4yeOHOH  JUCHUIIIMHBI  «DuU3nKa»
npelHa3HaueHa JUIsi M3yd4eHHs (QU3UKM B NPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranmzanusax CIIO, peanusyrommx 00pa30BaTENbHYI0 HPOTPaAMMY CPEIHETO OOIIEero
o0Opa3oBaHusi B IIpejesiax OCBOEHHS OCHOBHOHM MpodeccruoHanbHOW 00pa3oBaTebHON
nporpammbl  CITIO (OIIOITI CIIO) nHa ©6a3e OCHOBHOrO OOIIEro o0O0pa3oBaHUs MpHU
MOJATOTOBKE KBATH(DPHUIIMPOBAHHBIX PabOUYUX, CIYKAIIUX U CIEIUATMCTOB CPEIHETO 3BEHA
no cneuranbHocT CIIO 21.02.12 TexHosoruss M TEXHUKA Pa3BEAKUM MECTOPOXKIECHUMN
MOJIE3HBIX UCKOTIAEMBIX.

1.2. MecTo AUCHUIUIMHBI B CTPYKType MNPOrpaMmbl MOATOTOBKHU CHEINUATHCTOB
Cpe/lHero 3BeHa:

VYyeOHasa guciuiuinHa «®u3uka» SBISETCS y4eOHBIM HPEIMETOM IO BHIOOPY U3
oOs3aTenbHON npeameTHon oOnactu «EctectBennpie Haykm» OI'OC cpemnero obrmiero
obOpaszoBaHusl.

B npodeccuonanbHbIx ~ 00pa3oBaTENbHBIX ~ OpPraHMU3alUAX,  PEATU3YIOLIUX
00pa3oBaTeibHYI0 MpOrpaMMy CpeAHEero oOIiero oOpa3oBaHHs B IMpEAeiaX OCBOEHUS
OIIOII CIIO na 6a3e ocHOBHOTO 001Iero oOpa3zoBaHusi, yueOHas aucuumiinHa «Dusukay
uzydaercs B oOmeoOpasoBaTenbHoM mukiae ydeOHoro miana OIIOIT CIIO Ha 06ase
OCHOBHOTO 00111er0 00pa3oBaHusl C oidydeHueM cpeanero odmiero oopazosanus ([TITKPC,
[MIICC3). VYuebHas IUCIUIUIMHA BXOAUT B 00IIE00pa30BATENbHBIN ITUKI; SIBISETCS
npoGUIBLHON TUCHUIIIMHON 00111e00pa30BaTeIbHOM MOATOTOBKH.

1.3. lean u 3aga4yd JUCHUIJIMHBI — TPeO0OBAHHUA K pPe3yJbTaTaM OCBOEHU
AUCHUNIHHBI:

Copepxanue nporpaMmbl «Pu3nkay HalpaBiIeHO HA JOCTHKEHHE CIEAYIOIINX IIeNei:
® OCBOCHHME 3HaHUW O (QyHAAMEHTANbHBIX (QU3WYECKUX 3aKOHAX U MPHUHIMNAX,
JeXaluX B OCHOBE COBPEMEHHOM (DHU3MYECKOW KapTHHBI MHpa; HauOoliee Ba)KHBIX
OTKpPBITUSIX B 00JIacTH (PU3WKH, OKa3aBIIMX OIPEACISIONIee BIUSHUEC HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTMH; METOAaX HAy4YHOTO MTO3HAHUS TIPUPOIbI;
® OBJAJCHUE YMEHUSIMH TMPOBOJAUTH HAONIOACHMS, IUIAHUPOBATh U  BBIMOJIHATH
OKCIIEPUMEHTHI, BBIJBUTATh TUIIOTE3bI M CTPOUTH MOJIEIH, TMPUMEHSATH IOTyYEHHBIC
3HaHWS 10 (U3HNKE i1 OOBSICHEHUS Pa3HOOOPa3HBIX (M3MUECKHUX SIBICHUU M CBOWCTB
BELIECTB; MPAKTHUYECKH MCIOIb30BaTh (PU3NUYECKUE 3HAHMS, OLEHUBATH JOCTOBEPHOCTH
€CTECTBEHHO-HAay4YHOH MH(OpMaLIUK;
® pa3BUTHE [O3HABATEIHHBIX HWHTEPECOB, WHTEIUICKTYaIbHBIX W  TBOPYECKUX
CrocoOHOCTE B Tpolecce MNPUOOPETeHHs] 3HAHUKW W YMEHUW 10 (QU3MKEe ¢
UCIIOJIb30BAHUEM  PA3NMYHBIX  HMCTOYHMKOB  HMHQOpMAlMM U COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH;

e BOCIUTaHUE YOEXKICHHOCTH B BO3MOXXHOCTH IIO3HAHHUS 3aKOHOB TPHUPOJIHI,
WCTIOJIb30BAHUSI JOCTHXKEHUN (HU3MKM HA OJaro pa3BUTHs YEIIOBEYESCKOW ITUBUIIN3AIINN;
HEOOXOJIMMOCTH COTpPYJHUYECTBA B MPOLIECCE COBMECTHOTO BBIMOJIHEHHUS 3ajad,
YBOXHUTEJIBHOTO OTHOIICHWS] K MHEHHMIO OIMOHEHTa TMpU OOCYKJIEHUU MpodiieM
€CTECTBEHHO-HAYYHOTO COJICPKaHMsI; TOTOBHOCTH K MOPAIbHO-ITUYECKOW OICHKE



UCTIONB30BAHNUA HAy4YHBIX JOCTM)KEHHWH, 4YYyBCTBA OTBETCTBEHHOCTH 3a 3aIllUTy
OKPY’KaIoIIEeH Cpe/ibl;
® UCMOJb30BAHHE MPHUOOPETEHHBIX 3HAHUU W YMEHHU IS PEUICHHUS MPAKTUYECKHX
3aJa4 TOBCEJIHEBHOM JKM3HM, oOecmedeHusi 0e30macHOCTH COOCTBEHHOW IKHU3HH,
paIMOHAIBEHOTO TIPUPOIOTIONIB30BaHUSI U OXPaHbl OKPYXKAIOMIEH CPeabl U BO3MOXKHOCTb
NpUMEHEHMs] 3HAHWK TIPU PEIICHWHM 3a/ad, BO3HHUKAKIIUX B  MOCICAYIONICH
npohecCHOHATBHON A TEIIEHOCTH.

OcBoenue conepkanusi yaeOHON qucuuIuInHbl «Du3nkay odecrneynBaeT TOCTHKEHHIE
CTYJCHTaMH CIICAYIOIUX PE3yIbTaTOB:
® JIUYHOCHMIHbBIX:
® YYBCTBO TOPAOCTH W YBWKEHUS K HCTOPHH U JOCTIDKEHUSM OTEYEeCTBEHHOU
dusnueckolt Hayku; (U3HUECKH TPAMOTHOE TMOBEJACHHUE B NpodhecCHOHAITBHON
NeSITETLHOCTU M OBITY NP 0OpaIIeHUH ¢ TPUOOPaMHU M YCTPONCTBAMU;
® TOTOBHOCTh K TIPOJOJDKEHUIO OO0pa3oBaHUS M TIOBBIINICHUS KBaMH(UKAIMU B
n30paHHOi TNpOo(ecCHOHATBbHONW JEeSITETbHOCTH U OOBEKTHBHOE OCO3HAHUE DPOJIH
($U3NIECKIX KOMIIETEHIIUH B 3TOM;
® yYMEHHE HCIOJB30BaTh JOCTH)KCHUSI COBPEMEHHOMN (hYM3MUYECKON HAYKH M (PU3UIESCKIX
TEXHOJIOTUH JIJIsl IOBBIIIICHUS COOCTBEHHOTO MHTEIJICKTYaIbHOTO Pa3BUTHS B BEIOPAHHOM
pohecCHOHANBHON IS TEIIPHOCTH;
® yMEHHE CaMOCTOSTENFHO J0OBIBATh HOBBIE /I ce0si (pU3MUecKrue 3HaAHMS, UCIIONIb3Ys
JUTSL 9TOTO JIOCTYITHBIC UCTOYHUKH HH()OPMAIINH;
® yYMEHHE BBICTPAMBATh KOHCTPYKTUBHBIC B3aMMOOTHOIIICHUS B KOMaHJIE MO PEIICHUIO
00IIUX 3a/ad4,
® yMEHHE YIPAaBIATH CBOCH MO3HABATEIBHOMN NEATEIBHOCTHIO, TPOBOJAUTH CAMOOIICHKY
YPOBHS COOCTBEHHOTO MHTEIIEKTYaJIbHOTO Pa3BUTHS,
® MemanpeomMemHbixX:
® UCIOJb30BAHHE DPA3JIMYHBIX BHJOB IT03HABATEILHOW JEATEILHOCTH ISl PEIICHUS
¢u3nyecknx 3amad, NPUMEHEHHE OCHOBHBIX METOAOB TO3HaHMA (HAOMIOACHHUS,
OTIMCAHUS, U3MEPEHHS, SKCIEPUMEHTA) I U3yUEHUs Pa3IHMUHBIX CTOPOH OKPYXKaromien
NCHCTBUTEIHHOCTH;
® UCIOJb30BAHHE OCHOBHBIX HMHTEUICKTYaJIbHBIX OINEPalMi: TIOCTAHOBKH 3aJlauH,
dbopMynupoBaHUS  TUIOTE3, aHajiM3a ¥  CHUHTE3a, CpPaBHEHHs, 000OImIeHUS,
CHUCTEMAaTH3alli, BBISBICHUS MPUYNHHO-CIEACTBEHHBIX CBS3€H, IIOMCKAa AaHAJOTOB,
(bopMyIHpOBaHUs BHIBOAOB JJISI M3YYCHHUS PA3IUYHBIX CTOPOH (PU3UYECKUX OOBEKTOB,
SABIICHUI ¥ TIPOIECCOB, C KOTOPHIMH BO3HHKA€T HEOOXOIUMOCTH CTAJIIKHUBATHCA B
npodeccruoHabHOM chepe;
® YVYMEHHE TEHEpUpPOBaTh WU M ONPEACIATh CPEACTBA, HEOOXOIUMBIC I HX
peanuzanuy;
® YMEHHE WCIOJNb30BaTh PA3IUYHBIE MCTOYHUKU [ TONXY4YeHHS (HU3HUECKOU
uH(pOpMAaIMH, OLIEHUBATH €€ JOCTOBEPHOCTE;
® yMEHHE aHAJTU3UPOBATH U MPEACTABIATh HH(OPMAIUIO B PA3TUYHBIX BUIAX;
e yMEHHE MyOJIMYHO TPEACTABIATh PE3yIbTaThl COOCTBEHHOTO HCCIICOBAHUS, BECTH
JMCKYCCUH, JOCTYITHO M TAPMOHUYHO COYeTasi colepkaHue U (HOpMbI IpeCTaBIsIEMOM
uHpOpMAIHH;

* npeOMemHubIX:

e CchOPMHUPOBAHHOCTh TPEACTABICHHA O POJIM U MecTe (U3UKH B COBPEMEHHOM
HayYHOH KapTHHE MHpa; IOHMMaHWE (HU3MYECKON CYINTHOCTH HAOII0JAaeMbIX BO



Bcenennoit siBinennii, ponu Qusukud B (popMHpOBaHHU Kpyrozopa M (yHKIHOHAIBHOM
IPAaMOTHOCTH YEJIOBEKa JUISl PeIIeHNs] IPAaKTHUECKUX 3a7ay;

® BJAJEHUE OCHOBOIOJATAIOMUMHU (U3NISCKUMH TOHATHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPHSIMH; YBEPEHHOE HCIOJIb30BaHHE (DU3MUECKON TEPMUHOJIOTUU H
CHMBOJIUKU;

® BJIAQJICHUE OCHOBHBIMH METOJaMM HAYYHOTO IMO3HAHMWS, MCIOJIb3yeMBIMU B (PHU3HKE:
HaOII0/IeHNEM, ONIMCaHUEM, H3MEPEHHUEM, SKCIIEPUMEHTOM;

e yMeHHus 00pabaThIBaTh PE3yNbTaThl U3MEPEHUN, OOHAPYKUBATH 3aBUCUMOCTh MEXKIY
¢u3nIecKnMH BeTMYNHAME, OOBSCHATH MOJTYYCHHBIE PE3yIbTaThl U JIENaTh BBIBOJIBL;

e cpopMUPOBAHHOCTH yMEHUs pemaTh GU3NIEeCKUe 3a/1a4H;

e CcpOpMUPOBAHHOCTb YMEHHUS TNPHUMEHATH IOJyYEHHBIE 3HAHUSA I OOBICHEHHS
YCIIOBH MPOTEKaHUs (PU3NYECKUX SBICHUH B MPUPO/IE, TPOPECCHOHANBHOMN cepe u st
NPUHATHUS TPAKTUIECKUX PEIICHUI B TOBCETHEBHOM KU3HU;

e CcpOopMUPOBAHHOCTH COOCTBEHHOW MO3MLIMU 1O OTHOMICHUIO K (U3NYECKOH
UH(pOpMAIH, TTOTy4aeMOi U3 Pa3HbIX HCTOYHUKOB.

B pamkax ocBoeHus yaeOHOM MUCIUTUINHBI « DU3UKa» y CTYIEHTOB (DOPMHUPYIOTCS
cleayrolye o0mue KOMIeTeHINH:

Kon HaumeHoBaHme pe3yJjibTaTa 00yueHust
OK 1 [loHuMaTh CYyHIHOCTH U COIMAIBHYIO 3HAYUMOCTh CBO€H Oyayiei
npodeccun, TPOSBISITh K HEH yCTOMYUBBIN HHTEPEC.
OK?2 OpraHu3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTb, BBIOMpAaTh THUIIOBBIE

METOABI H CIIOCOOBI  BBHITIOJTHEHUS HpO(l)eCCI/IOHaJIBHLIX 3ajay,
OLICHUBATDH UX S(b(beKTI/IBHOCTB 1 Ka4CCTBO.

OK 3 [IpuHUMAaTH pelieHns B CTAHIAPTHRIX M HECTAHAAPTHBIX CUTYAIUSIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 6 PaboraTs B KOJUIEKTHBE U KOMaH[E, 3()(PEeKTUBHO 00IIATHCS C
KOJIJIEraMy, pyKOBOACTBOM, TOTPEOUTEISIMHU.

OK 7 Bpatp Ha cebs OTBETCTBEHHOCTD 32 PadOTy YICHOB KOMaHIbI

(MOYUHEHHBIX ), pe3yJbTaT BHIMOTHEHUS 3aJaHHi.

1.4. PexomeHnayemoe KOJIMYECTBO YACOB HA OCBOCHUE padoyeil mporpaMmbl y4eOHOM
AUCHUNIHHBI:
MaKCUMAaJIbHOW y4eOHO! Harpy3ku oOydvaromerocs 279 yac, B TOM YHCIE:

- 00s13aTeNBPHON ayTUTOPHON yueOHOM Harpy3ku oOydatomerocs 186 vac;

- CaMOCTOATENbHOM paboThl oOyuatomierocs 81 yacos;

- KOHCybTanuii 12 yacos.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOU JUCIHUATIJIAHBI

2.1. O0bem y4eOHOI IMCUMIIMHBI U BBl Y4e0HO0I padoThl

Buj yueOHoi#i paGoTsI Oovem uacoe

MaxkcumajibHas yueOHasi Harpy3ka (Bcero) 279
Oo0si3aTennbHAsA ayAUTOPHAsA yueOHAs HArpPy3Ka (Bcero) 186
B TOM YHCJIE:

JIEKIIUUA 104

nabopaTopHbIe pabOTHI 38

MIPAKTHYECCKHUE 3aHSATUS 44
CamocrosiTesibHasi padoTa o0yuyawuerocs (Bcero) 81
B TOM YHUCJIE:

NOJArOTOBKA YCTHBIX BBICTYIJIEHMH IO 3aJaHHBIM TEMaM, 3cCCe, 81
JIOKJIaJIOB, pedepaToB.
KoncyabTanum 12
[TpomexxyTouHast arTecTanus B opMe IK3aMeHa
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJBHOCTHU

CTYAEHTOB
Conepxanue XapakTepHucTUKa OCHOBHBIX BHJIOB JICSITEILHOCTU CTYJCHTOB (Ha YpOBHE
oOy4eHus y4eOHBIX JICHCTBUIN)
BBCHGHI/IG VYMeHus mocTaHOBKH ueneﬁ ACATCIbHOCTH, INIAHUPOBAHUSA cOOCTBEHHOM JACATCIBbHOCTH IJIA

JIOCTHKEHUS TIOCTABJICHHBIX LIeEH, MpeABUICHUSI BOZMOKHBIX PE3YJITATOB 9TUX JIEHCTBUH,
OpTaHM3aIIUH CAMOKOHTPOJIS M OIIEHKH TOTYYCHHBIX PE3yIbTATOB.

Pa3BuTHe cr1ocOOHOCTH SICHO M TOYHO M3JIaraTh CBOM MBICIH, JOTHYECKH 0O0CHOBBIBATH CBOIO
TOYKY 3pEHUS, BOCTIPUHUMATh U aHATHU3UPOBATh MHEHHS COOCCETHUKOB, IIPU3HABAS TPABO
JIPYTOTO YeJIOBeKa HAa HHOE MHECHHE.

[IpousBenenne m3MepeHns GU3NISCKUX BETMYUH U OLIEHKA TPAHHUIIBI TIOTPEITHOCTEH
U3MEpEHUH.

[IpencraBneHre TPaHUIBI OTPEITHOCTEH H3MEPCHHN TIPU IIOCTPOCHUH IPpaduKOB.

YMeHHe BBICKa3bIBaTh THIIOTE3bI ISl O0BSICHCHUS HAOJFOTAaCMbIX SIBJICHUM.

YMeHue npeiaraTb MOJEINH SIBJICHHH.

VYkazaHue rpaHuIl IPUMECHUMOCTH (DPU3NIECKUAX 3aKOHOB. M3710)KEHNE OCHOBHBIX MTOJIOKCHHIMA
COBPEMEHHOMN Hay4HON KapTHHBI MUpA.

[IpuBencHUE TPUMEPOB BIUSIHUS OTKPBITHI B (DU3KKE HA MPOTPECC B TEXHUKE W TEXHOJIOTHU
mpousBocTBa. Vconp3oBanue VHTepHETa I TOMCKa WHOPMAIHN

1. MEXAHUKA

Kunemamuxa

[IpencraBnenne MEeXaHMYECKOTO ABMKCHHUS Tella YPaBHEHISIMH 3aBUCUMOCTH KOOPAWHAT 1
MIPOEKINEH CKOPOCTH OT BpeMeHH. [IpecTaBieHne MeXaHH4IeCKOTO JIBIDKCHUS Tea
rpaduKaMu 3aBHCUMOCTH KOOPJIMHAT M MPOCKIMEH CKOPOCTH OT BpeMeHHU. OmpeeiicHue
KOOpAMHAT MPOICHHOTO MyTH, CKOPOCTU M YCKOPCHUS Telia 1Mo rpadukaM 3aBUCHMOCTHU
KOOpPJIMHAT U MPOEKIHIA CKOPOCTH OT BpeMeHu. OnpeeseHne KOOpauHaT NpoleHHOro My TH,
CKOPOCTH M YCKOPEHHUS TeJa M0 YpaBHEHHSIM 3aBUCUMOCTH KOOPIUHAT U MPOEKLUNA CKOPOCTH
OT BPEMEHHU.

[IpoBenenue cpaBHUTENBHOTO aHAIM3a PABHOMEPHOTO M PAaBHOIIEPEMEHHOIO JIBUKECHHH.
VYkazaHue NCIOIH30BAHMUS MTOCTYNATEIBHOTO 1 BPAIIATEIHHOTO IBIKEHUI B TEXHHUKE.
[Tpuobperenue ombITa PabOTHI B TPYIIIE C BRITOJHECHUEM PA3IMYHBIX COIMATBHBIX POJICH.
Pa3paboTka BO3MOYKHON CUCTEMBI ACHCTBUI W KOHCTPYKITUH JIJISI SKCTIEPUMEHTAITLHOTO
OTIpE/ICICHUS] KHHEMATHUECKUX BEIINIHH.

[IpencraBnenne nHGOPMAIIH O BUIAX ABIKCHUS B BUJIC TAOIHIIHI

3akonwr mexanuxu
Hbvromona

OOBsICHEHHE IEMOHCTPAIIMOHHBIX YKCTIEPUMEHTOB, IMTOATBEPIKAAIOIINX 3aKOH HHEPITUH.
Wsmepenue maccel Tena. U3mepenue cuibl B3auMOJICHCTBUS Tell. Bbhruucienue 3HaueHus Cuil
10 M3BECTHBIM 3HAYEHHSIM MacC B3aUMOJICHCTBYIOIIHNX TEl U KX YCKOPEHUH

Brraucnenue 3Ha4eHNUS YCKOPEHUH TEJT TI0 M3BECTHBIM 3HAYCHUSM JEHCTBYIOMINX CHIT 1

Macc Tenr. CpaBHEHHUE CUJIBI ACHCTBYSI H TPOTHBOICHCTBHS

[IpumeHeHne 3aK0Ha BCEMUPHOTO TATOTEHUS TIPH pacueTax CUil U YCKOPEHUH
B3aUMO/JICHCTBYIOIIUX TEJ

CpaBHEHHE YCKOpPEHHsI CBOOOIHOTO TaicHUs Ha TuiaHeTaX CONHEYHOW CUCTEMBI

BerenieHre B TeKCTEe yUeOHHKA OCHOBHBIX KaTCTOpUil HaydHOU MH(OpMAIUH

3akonwt
coxpamnenus 6
Mexanuke

[TpumeHeHne 3aKOHA COXPAHESHHS UMITYJIbCA JJTST BEIYUCICHUS H3MEHEHUH CKOPOCTEH Tell pH
HUX B3aUMOJIEMCTBHUSIX.

W3mepenue paboThI CHJI U U3MCHEHUE KHHETHYCCKOM YHEPTUU Teja. BeruncieHue padoTh
CWJI U UBMEHEHUsI KHHETUYECKOM SHEPruu Tena.

Brluncnenue noTeHIMaIbHON 9HEPTUM Tell B TpaBUTAlMOHHOM ToJie. OnpeaeneHue
MOTCHIMATIBHON SHEPTHH YIPYTo JAe(hOPMUPOBAHHOTO TEJIA TI0 U3BECTHOM AedopMarun u
JKECTKOCTH TEJa.

[IpumeneHnue 3aK0Ha COXpaHEHUSI MEXaHUUECKON PHEPIUU [IPU pacueTax pe3ysbTaToB
B3aUMO/ICHCTBUH TEJ TPABUTAIIMOHHBIMHA CUIIAMH U CHJIAMH YTIPYTOCTH.

YkazaHue rpaHull IPIMEHUMOCTH 3aKOHOB MEXaHHKH.

VYkazanue y4eOHBIX JUCIHILINH, TPH U3YIEHUH KOTOPBIX UCITOJIB3YIOTCS 3aKOHBI COXPaHEHUS

2. OCHOBBI MOJI

EKYJISIPHOU ®U3UKHA U TEPMOJINHAMUKH

Ochoswl
MONEKYISPHO-
KUHemuyeckotl
meopu.
Hoeanvnulii 2asz

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

Pewienue 3aa4 ¢ npUMEHEHNEM OCHOBHOT'O YPAaBHEHHS MOJICKYJISIPHO-KHHETHYECKOH TeOpHUu
ra3oB.

OmnpejienieHne napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHMM Ha OCHOBAaHHMHU YPaBHEHUS




COCTOSIHUS JI€AJIBHOTO Ta3a.
OmnpeneneHne napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHHM M MPOUCXOISIINX
npoueccos 1o rpadukam 3asucumocti p (T),V (T), p (V).

OkcnepuMeHTanbHoe ucenenoanue 3asucumoct p (T), V (T), p (V). [Ipeacrasienue B Buae
rpaduKOB H30XOPHOTO, H300aPHOTO M H30TEPMHUYECKOTO IPOLIECCOB.

Brruncnenue cpeqHeil KHHETHUECKON SHEPTUH TEIUIOBOTO ABUKEHUS MOJIEKYJ 10 U3BECTHOU
TeMIIepaType BEILIECTBA.

BbrIckasbiBaHMe THIIOTE3 IS OOBSICHEHNST HAOMIOIaeMbIX SIBICHUH. Y Ka3aHUE IPAHUILL
MIPUMEHUMOCTH MOJIEIH «UJIealIbHbIN Ta3» 1 3akoHOB MKT

OcHogul
mMepMOOUHAMUKU

W3mepenue xonndyecTBa TEIJIOTHI B polieccax Tersonepeaayu. Pacuer koinvyecTBa TEIIOTHI,
HEO0XOIUMOTO JJIsl OCYIIECTBICHHUS 33JaHHOTO TIpoIiecca ¢ Terutonepeaaucii. Pacuer
M3MEHEHHS BHYTPEHHEH SHEPTHH Tel, paboThl ¥ epeTaHHOTO KOJMIECTBA TEIUIOTHI C
HCTIOF30BaHUEM IIEPBOTO 3aKOHA TEPMOJHHAMHUKH.

Pacuet paboThl, coBepIIEHHON Ta30M, 10 rpaduky 3aBucuMocTH p (V).

Brruncienue paboThI ra3a, COBEPIICHHOH MPH H3MEHEHHH COCTOSIHUS 110 3aMKHYTOMY IIHAKITY.
Breraucnenune KITJI mpu coBepiiennn ra3oM padboThI B TPOIIeccaX N3MEHEHHS COCTOSHUS 110
3aMKHyTOMY IHKITY. OOBsSCHEHNE TPHUHITAITOB EHCTBHS TETIOBBIX MalIuH. J[eMOHCTparus
poi QU3KUKH B CO3AHUH U COBCPIIICHCTBOBAHUY TCILUIOBBIX JBUTATCIICH.

W3noxeHne CyTH SKOJIOTHUCCKUX MPoOIeM, 00yCIOBICHHBIX pa00TO# TEILUTOBBIX JBUTATEIICH
U TIPC/IJIOKCHUE ITYTH UX PEIICHHS. YKa3aHHEe TPaHUIl IPUMCHIMOCTH 3aKOHOB
TEPMOJAMHAMUKY. Y MCHUC BECTH JIUAJIOT, BRICIYIIUBATh MHCHHE OIIIOHCHTA, y4aCTBOBATh B
JIUCKYCCHUH, OTKPBITO BBIPAXKAaTh M OTCTAMBATH CBOIO TOUYKY 3PCHHS.

VYkazanue yueOHbBIX AUCIUILINH, TIPH H3YYCHUN KOTOPBIX HCIIOIB3YIOT yUeOHBI MaTepHa
«OCHOBBI TEPMOAUHAMHUKI

Ceoticmea napos,
arcuokocmetl,
meepobix mej

N3mepenue BIa)KHOCTH BO3TyXa.

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

DKcnepuMeHTaIbHOE UCCIIEOBAHNE TEIUIOBLIX CBOMCTB BellecTBa. [IpuBeieHue npumMepon
KalMIIIPHBIX SBICHUN B OBITY, IPUPOJE, TEXHUKE.

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

Wcnonp3oBanue VHTepHETA AT TOMCKA HH(OPMAIIAN O pa3paboTKax M MPUMEHEHHIX
COBPEMEHHBIX TBEPJABIX 1 aMOP(HBIX MAaTCPHAIOB

3. 9JIEKTPOJJMHAMUKA

Onexmpocmamuka

Brruncnenue cui B3aMMOACHCTBUS TOUSUHBIX DJIEKTPUUECKUX 3aPsIIOB.

Brruncnenue HanpsKeHHOCTH 3JIEKTPUUECKOTO MOJISt OTHOTO M HECKOJIBKUX TOUEUHBIX
IIEKTPUYECKUX 3aps0B. Brluuciienne noTeHuana a31eKTpUYeCcKoro mojist OJHOrO U
HECKOJIbKUX TOUEUYHBIX 2JIEKTPUUECKUX 3apsiioB. MI3aMepeHue pa3HOCTH MOTEHILIUATIOB.
W3mepenne sHepTHr IIEKTPUIECKOTO TTOJIS 3apsDKEHHOTO KOHACHCATOPA.

Brruncrienue sHEprun 3MEKTPUIECKOTO TTOJIS 3apsDKEHHOTO KOHACHCATOPA.

Pa3paboTka miaHa ¥ BO3MOKHON CXEMBI IEHCTBUH 3KCTIEPUMEHTAIBHOTO OTPEACTICHUS
AIEKTPOEMKOCTH KOHACHCATOPA U TUAIICKTPUIECKOM MPOHUIIAEMOCTH BEIIECTBA.
[IpoBeneHne CPaBHUTEIFHOTO aHATN3A TPABUTAIIIOHHOTO M AJIEKTPOCTATHIECKOTO ITOJICH

Tlocmosinnwiii mok

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

BrImotHeHNE pacyeToB CHUIIBI TOKA M HATIPSDKCHNH HA yYacTKax JICKTPUIECKUX IETICH.
OOBsICHEHHE HA TIPUMEPE IEKTPHIECKOH 1enu ¢ AByMs nctounukamu Toka (9J1C), B kakoM
CiTydae MCTOYHUK JICKTPUIECKOM YHEPTUN paboTaeT B peXXUMe TeHepaTopa, a B KAKOM — B
peKUMe TTOTpeOHTes.

OmnpezencHre TeMIIEpaTypbl HUTH HAKATUBaHUS. MI3MepeHHe JICKTPUIESCKOro 3apsiaa
anekTpoHa. OOBACHEHHE TPUPOIBI AIEKTPHUCCKOIO TOKA B

MeTaJuIax, IEKTPOJIUTAX, ra3axX, BAKyyMe U HOIYIPOBOIHUKAX [[pUMEHEHUE IEKTPOIH3a B
TexHuke [IpoBeeHre CPaBHUTEIBHOTO aHAJIM3a HECAMOCTOSATEIILHOTO M CAMOCTOSTEIIEHOTO
ra30BbIX Pa3psaoB

CHSATHE BOJIbTAMIICPHON XapaKTCPUCTHKH TUOIA.

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

YcTaHOBKa IPUYMHHO-CIIEICTBEHHBIX CBSI3EH

Mazcnummnoie
S6/IeHUS

I/I3MepeHHe WHAYKIOWU MaruuTHOT'O MOJIA. Brruuciaenne CHIJI, ZleﬁCTByIOHIPIX Ha MPOBOAHUK C
TOKOM B MAarHuTHOM II10JIC.




Brrunciienue cuit, IEHCTBYIONIMX HA NCKTPUICCKUN 3apsi/l, TBIKYIIUNCS B MATHUTHOM
ToJe.

HUccrienoBanue sSBJICHUN 3JICKTPOMATrHUTHON HHIYKIIMU, CAMOMHIYKIIAH.

Brrunciienue sHEprud MarHUTHOTO TTOJIS.

OOBsICHCHHE TIPUHIIHIIA ICHCTBHS DIICKTPOIBUIATEIIS.

OOBsICHCHHE TIPUHIIMIIA ICHCTBHS TeHEpaTopa JICKTPUUCCKOTO TOKA U
AIEKTPOU3MEPHUTEILHBIX TPUOOpoB. OOBSICHEHHE MPUHIIAIIA JEHCTBHS Macc-crieKTporpada,
ycKopuTese 3apspkeHHbIX YacTuil. OObsCHEHHE PO MArHUTHOTO MOJISl 3eMITH B JKH3HU
PaCTEeHUI, )KUBOTHBIX, YEJIOBEKA.

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

[IpoBeneHUE CPaBHUTEIILHOTO aHAIN3a CBOHCTB IEKTPOCTATUICCKOTO, MATHUTHOTO U
BHUXPEBOTO JJICKTPHYCCKHX TTOJICH.

OOBsICHCHHE HA MTPUMEPE MAarHUTHBIX SBJICHUH, TOYeMY (QH3UKY MOXKHO pacCMaTPHBATh KaK

METaTUCIUIUIHHY
4. KOJIEBAHUS U BOJHBI

Mexanuueckue HccnenoBanue 3aBUCUMOCTH TIEpHOAa KOJeOaHUN MAaTEMATHUECKOTO MasTHHKA OT €T0
Konebanus JUTHHBI, MacChl ¥ aMITUTYbI KosieOanui. VccnenoBanne 3aBUCUMOCTH ITEPHOJIa KOJICOaHMA

rpy3a Ha MPYXKHUHE OT €r0 MacChl M KECTKOCTH MPYKUHBI. BbIUMCIeHHe epro/ia KoieOaHuii
MaTeMaTHYeCKOro MasiTHUKA 110 U3BECTHOMY 3HAYCHHUIO €ro JUIMHbI. Bheraucienue nepuoia
KoJieOaHMi rpy3a Ha MPY>KUHE 110 U3BECTHBIM 3HAYCHUSIM €0 MacChl M KECTKOCTH TIPYIKHUHBI.
BpipaboTka HaBHIKOB BOCIIPUHUMATh, aHAIU3UPOBATh, TIepepadaThiBaTh U MPEAbSIBISATH
WH(POPMAIIUIO B COOTBETCTBHH C IOCTABJICHHBIMU 33 1a9aMHU.

[IpuBencHME TPUMEPOB aBTOKOJICOATEIBHBIX MEXaHIHUCCKUX cucTeM. [IpoBenenue
Kiaccu(hUKaIuy KoneOaHui

Ynpyeue 6onnwi

N3mepenune NMHBI 3BYKOBOH BOJIHBI ITO pe3ysibTaTaM HaOII0IeHU HHTEpEPECHIINN
3BYKOBBIX BOJTH.

Habnronenue u 00bsICHEHUE SIBICHUN MHTEPPEPCHIINU U TUPPAKIIUH MEXaHUICCKUX BOJIH.
[IpencraBnenue obnacTeld MPUMEHEHUS YIBTPa3BYKa U MEPCIICKTUBBI €r0 MCIIOIH30BAHUS B
Pa3IMYHBIX O0JACTIX HAYKH, TCXHUKH, B MCUIIMHE.

W3noxeHne CyTH SKOJIOTHUSCKUX MPOOIIeM, CBI3aHHBIX C BO3JICHCTBUEM 3BYKOBBIX BOJH Ha
OpraHu3M 4esoBeKa

Dnexmpomacnumn
bie
Konebanus

Habmnroxgenne ocuyutorpaMM TapMOHHYECKUX KOJICOaHUH CHITBI TOKA B LICTIH.

W3mepenue 27eKTpOeMKOCTH KOHIeHcaTopa. M3MepeHrne HHAYKTUBHOCTh KaTYIIKH.
UccnenoBanue siBIEHUS JIEKTPUYECKOTO pe30HaHCa B MOCIEI0BATEILHON LIEMH.
[IpoBeneHue aHAOTUU MEXKIY (PU3HUCCKUMH BETMIHMHAMU, XapaKTCPU3YOIIIUMHI
MEXaHUYCCKYIO U DJICKTPOMATHUTHYIO KOJICOATCIbHBIC CUCTCMEI.

Pacuer 3HaueHui cUIIbl TOKA U HATIPSDKEHUS HA DJIEMEHTAaX LeNH NEPEMEHHOTO TOKA.
HccnenoBanue npuHIUNa nedcTBUS TpaHchopmaropa. MccienoBanue MpHHIIAIIA ISHCTBHS
TeHepaTopa mepeMeHHoro Toka. VMcmons3oBanne MHTEpHETA T TONWCKA HH(DOPMAITHH O
COBPEMEHHBIX CIIOC00aX Mepeaadu dJICKTPOIHEPTHH

aﬂEKmPOM(lZHMmH
ble
BOJIHbI

Ocy1ecTBiaeHe paauonepeaun u paguonpuema. MceeinegoBanne cBoOMCTB
AJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOHIBHOTO TeedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOMICHHUS K H3y9aeMbIM Ha YpOKaX (U3UKH 00BEKTaM H
OCBaMBaEMBIM BUIaM JIeATeNbHOCTH. OOBACHEHNE TPUHIUITHAIEHOTO PA3IHYNS TIPUPOIBI
YOPYTUX U SJICKTPOMArHUTHBIX BOJH. V31I0KEeHNE CYTH SKOJIOTHIECKUX MTPOOIIeM, CBA3aHHBIX
C DJIEKTPOMATrHUTHBIMHU KOJICOAHISIMH U BOJTHAMH.

OOBsSCHEHHE POJIN SJICKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX HCCIICAOBAHISIX BeeneHnoit

5. OIITUKA

Ilpupooa ceema

[IpumeHeHue Ha MPAaKTHKE 3aKOHOB OTPAKEHUS U MPEJIOMIICHHSI CBETa MIPU PEILICHUU 3a/ad.
OrnpeneneHne CreKTpaibHbIX IPAHULL YYBCTBUTEIBHOCTH YEJIOBEUECKOro IJia3a.

YMeHHe CTpouTh H300pakeHUS MPEIMETOB, TaBaCMbIC JIMH3aMH. PacueT paccTosiHUS OT
JIUH3BI 10 H300paKCHUS MPEIMETa.

Pacuer onTHyeckoi CUIbI JUH3EL.

N3mepenne GOKYCHOTO pacCTOSIHHSI TUH3BI.

HcnbiTanue Mojiesieil MUKPOCKOIIA U TeJIeCKOoIa

Bonnosvie
ceotlicmea ceema

Habnronenue sineHust ”HTEpQEPEHIMH IICKTPOMArHUTHBIX BOJIH. HaOnroneHue sBicHus
TU(PPAKIUU SJICKTPOMATHUTHBIX BOJIH. HaOuroicHre SIBIICHUS MTOJIIPU3aLUN
9JIEKTPOMATrHUTHBIX BOJH. I3MepeHue [UIMHBI CBETOBOW BOJHBI 10 PE3yJIbTaTaM HaOJIFOICHHS
siBileHns naTepdepenimu. Habmonenne ssnenus nudpakunu ceta. Habaronenne sBieHus
MOJISIPU3ALIUH U UcTiepcuy cBeTa. [IOMCK pasniymii 1 CX0ICTBa MKy AU(DPAKIIHOHHBIM U




JUCIICPCUOHHBIM CIICKTpPaMH.

HpI/IBe,HeHI/Ie IMPpUMEPOB MOABJIICHUS B IIPUPOJAC U UCIIOJIb30BaAHNS B TCXHUKE SIBJICHUI
I/IHTep(l)epeHHI/II/I, zln(bpaxunn, NOoJIApU3alli U JUCIICPCUN CBETA. HepeqncneHI/Ie METOA0B
TMO3HaHUsA, KOTOPBIC UCIIOJb30BAHbI IPU U3YUYCHUHN YKA3aHHBIX SIBIICHUI

6.2JJEMEHTBHI KBAHTOBOUW ®U3UKH

Ksanmosas
onmuKa

Ha6monats ¢potosnekTpudeckuit a3gdpext. O0bACHATL 3akoHbI CTOJETOBA U TaBIICHUE CBETA
Ha OCHOBE KBAaHTOBBIX IPE/ICTABICHUH.

PacueT MakcUMaITbHOW KUHETHYECKOH SHEPTUH IIEKTPOHOB MPH (POTOIIEKTPHIECKOM

s dexre.

Ornpenenenue padOTHI BEIXOA SJEKTPOHA 10 TpadUKy 3aBHCUMOCTH MaKCUMAITLHOM
KHHETHYECKON YHEPTUH (POTOIIEKTPOHOB OT YAaCTOTHI CBeTa. M3mMepeHne paboThl BEIXOaa
JICKTPOHA.

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

OOBsCHCHHE KOPITYCKYJISIPHO-BOJIHOBOTO Ayalin3Ma CBOHCTB (poTOHOB. OOBSICHEHUE POITH
KBaHTOBOH ONTHKH B Pa3BUTHU COBPEMEHHON (QU3UKU

Duzuxa amoma

HabnrogeHne MTUHEWYATHIX CIIEKTPOB.

Pacyer 9acTOTHI ¥ JUTMHBI BOJHBI HCITyCKAEMOTO CBETA MPH MEPEX0ie aTOMa BOAOPOIa U3
OJIHOTO CTallMOHAPHOTO COCTOSIHUSA B ipyroe. OObSICHECHHUE TPOUCXOKICHUS THHEUIATOTO
CIICKTpa aTOMa BOJIOPOJIA M PA3IIUYIHNS JINHEIYATHIX CIICKTPOB Pa3JINYHbIX Ta30B.
HccrnenoBanue THHEHYATOTO CIIEKTpA.

BrrunciieHue JUIMHBI BOJHBI JIe BpOiiis 9acTHIIBI ¢ U3BECTHBIM 3HAYCHUEM HMITYJIbCa
HccnenoBanue mpuHIUA padOTHI TIOMUHECIICHTHOH JlaMITbl. HaOmoneHne u oObsICHeHNE
MPUHLKIIA JeUCTBHS Jiazepa. [IpuBeneHre npuMepoB UCTIOIB30BaHUS J1a3epa B COBPEMEHHOM
HayKe ¥ TeXHHKE.

Hcnonb3oBanne MHTEpHETA /U1 TOMCKA HHDOPMAIIMH O TIEPCIIEKTUBAX MPUMEHEHUS Jlazepa

Dusuka amomHozo
a0pa

Habnronenue TpekoB anbha-gacTuil B kKamepe Bunbcona. PerucrpupoBanue saepHbIX
H3JIy4eHUH ¢ IOMOIIbIO cueTunka [ eiirepa.

Pacuer sHeprum CBA3M aTOMHBIX S7CP.

OmnpeneneHne 3apsia ¥ MaCCOBOTO YHCIa aTOMHOTO S/Ipa, BO3HUKAIOIIETO B PE3yIbTaTe
pPanMoaKTUBHOTO pacmasa.

Brruncrnenue sHeprun, 0CBOOOKAAIOIICHCS TIPU PaANOAKTHBHOM pacraie.

OmnpeneneHne IPOIyKTOB SACPHOIN PEaKITHH.

Berrunciienue sHeprun, 0CBOOOKAIOIICHCS TIPH SIICPHBIX peakiusax. [lonnManue
MIPEUMYIIECTB U HEJOCTATKOB UCTIOJIb30BAHUS ATOMHOM SHEPTUN U HOHU3ZUPYIOIIHUX
M3ITyYEHUHN B IPOMBILUIEHHOCTH, MEIUIIIHE.

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

[IpencraBnenne o Xxapakrepe YeThIpEX THUIOB QYHIAMEHTAIBHBIX B3aNMOICHCTBHI
JJIEMEHTAPHBIX YaCTHII B BUAE TaOIHIIBI

[IpoBenenue kmaccupUKAINT TIEMEHTAPHBIX YaCTHUI] T10 UX (PU3HMUECKUM XapaKTePUCTHKAM
(Macce, 3apsiy, BpeMEHH KU3HU, CIIAHY H T.11.).

[TonnmaHme IICHHOCTEH HayYHOTO MO3HAHUS MHUpa HE BOOOIIIE IS YEIOBEUECTBA B IIEJIOM, a
JUTA KaXXIOTO 00YJaloIIerocs JINYHO, IEHHOCTEH OBJIaICHHUS METOJOM HAYIHOTO MTO3HAHUS
JUTSL TOCTYDKEHHUS yCIIeXa B JIF0OOM BUJC MPAKTUICCKOM NCATCIbHOCTH

7.9BOJIIOI S BCEJTEHHOM

Cmpoenue u
pazsumue
Bcenennoii

Habnronenue 3a 3Be3namu, JIyHol U miaHeTamu B Tesieckor. HaOumoieHre COTHEYHBIX MSTCH
C TIOMOII[BIO TEJIECKONA U COJTHEYHOTO dKPaHa.

Hcnonb3oBanne MHTEpHETA /1T TOMCKA H300paKEHUH KOCMHUYECKUX O0BEKTOB H
nHpopmanuu 00 ux ocodeHHOCTAX OOCYKIeHNE BO3MOXKHBIX CIICHAPUEB YBOJIOINH
Bcenennoii. Mcnons3zoBanue MHTEpHETA JIJ1s1 TOMCKA COBPEMEHHOW HH(DOPMAIIMH O Pa3BUTHH
Bcenennoii. Onienka nHGOPMAITUH C ITO3UIINN €€ CBOKWCTB: JOCTOBEPHOCTH, 00 EKTUBHOCTH,
MTOJTHOTHI, AKTYaJILHOCTH H T. 1.

Deonoyus 36e30.
Tunomesa
NPOUCXONCOEHUS
Conneunoii
cucmemvl

Brruncienue sHeprun, 0CBOOOKAAIOMICHCS IPU TEPMOSICPHBIX PEAKIINAX.
DopMynupoBKa MPOOIEM TEPMOSIICPHON YHEPTETHKH.

OOBsCHEHNE BINSHUS COJTHEYHON aKTHBHOCTH Ha 3emutto. [loHuManne posi KOCMHUYECKUX
HCCIICIOBAHHN, X HAYIHOTO U SKOHOMUYECKOTO 3HAYCHHUS.

OOCyKIeHHe COBPEMEHHBIX THIIOTE3 O MPOUCXO0KIeHUN COTHEYHON CHCTEMBbI




3. YCJIOBMS PEAJIN3AIIMM YUYEBHOM TUCIUTLIAHBI
3.1. TpeGoBaHusi K MUHUMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY O0ece4eHNI0

Peanuzamus y4eOHOM MUCHUIUIMHBI TpeOyeT HaMU4Ms yueOHOTro KaOMHETa W JadopaTopuu
busuKy.

O6opynoBanue yueOHOTo KaOuHeTa:

- IOCa/I0YHbIE MECTA MO KOJIMYECTBY O0YyYaIOIIUXCS;

- pabouee MecTo mpenogaBaTens;

- JIOCKa;

- mKad/crennax Ui XpaHeHs] y4eOHO—HArJIsJHOr0 MaTepHraa;

- TUTAKaThI:

1. bu3mdeckue moCTOosTHHBIC

2. MexnayHapoaHasi cuctema enunun uamepenus (CH)

3. nepuoanueckas cuctema xuMudeckux snementon J[.M.Menneneena;
- o0ecneueHHOCTh KaOMHETa IIEKTPUUECKUM PACIIPEIETUTEIBHBIM IIIUTOM U OCHAIICHUE
YUYEHUYECKUX CTOJIOB PO3ETKAMHM IIEPEMEHHOr0 ToKa 42 B.

TexHuueckue cpeacTBa 00yUICHHS:

- KOMIIBIOTEpP C JIMIICH3MOHHBIM MPOTPAMMHBIM OOECIEYCHHEM, MYIbTUMEINHHBIN
npoektop Optoma DS316L DLP SVGA 800*600 2700 ANSI 4000.1.1.1,
aBTOMAaTH3UMPOBaHHOE pabouee MECTO C MOAKIIOYEHHEM K ceTu MHTepHeT: KOMIbIOTep
Celeron J40051-C 2.7 Dual Core/ PRIME J4005I-C 3Byx Buneo LAN1Gb USB3.0/ DIMM
DDR4 4GB/ 500GB / mATX 450Bt USB3.0 Audio), skpan npoeknuoHHbIH SlimScreen
138*180 HacTeHHBI pyTOHHBIH 4:3.

O6opynoBanue 1ab0paTopun:

I'eneparop JII'-209, KOMIUIEKT MIaKaTOB, PEOCTAT MOJ3YHKOBBIN, ocuuiiorpad, mpudop
JUId OINpeneeHus JIMHBl CBETOBOM BOiHBI, cekyHaomep JDJICC/I, Monenb aBurarens
BHYTPEHHETO CrOpaHWs, OJJIeKTpoMmeTp bpayHa, ammepMerp MOCTOSHHOTO  TOKa,
HEHTPOOESKHAS T0POTa, KOHAECHCATOP MEPEMEHHON €MKOCTH, KaTalor-ClIPaBOYHHUK, MOJIEIb
MOJIEKYJIIPHOTO CTPOEHUS MAarHuTa, 3JIEKTPOCKOI, PEeoCTaT pPbIYAKHBIH, MUKPOMETP,
CHEKTPOCKOI 2-X TpPYyOHBIH, BEChl y4eOHbBIE, METPOHOM, HAOOp TPYy30B, IEKTPOMOTOP
MIKOJBHBIN, AMHUIMACKON, NpUOOp ais OOTeKaHWs Tei, NpuOop Uil JAEMOHCTpAIHH
oOTeKkaHus TeJ, IpUOOp HOYHOI'O BUACHHUS.



3.2. Y4eOHO-MeTOAUYECKOE U HH(POPMALIMOHHOE o0ecTeyeHue TUCHMILTUHbI
a) OCHOBHAs JINTEpaTypa:

Ne Hcrounnk
1 | AmutpueBa B. ®@. ®usuka ans npodeccuii U cnennaibHOCTEH TEXHUUECKOTO MPOQUIIS:
y4ae0. I CTy. YUpeKIeHu cpe. nmpod. oopazoBanus. — 5-¢ u3., crep. / B. @.
Jmutpuesa. — Mocksa : UL "Axanemus", 2018. — 448 c. — ISBN 978-5-4468-6570-3. —
TeKCT : HemoCpPeICTBEHHBIN.
2 | Toprau, B. B. ®usuka : yaebHOe mocodOue yisi cpeaHero mpoGhecCuoOHaAIBHOTO

obpa3zoBanus / B. B. 'opmau. — 2-e uzn., ucnp. u gorn. — Mocksa : 3gatenscTBo
FOpaiit, 2020. — 215 ¢. — (ITpodeccuonanbroe odpazoBanue). — ISBN 978-5-534-
09366-7. — Tekcr : anexkrponusiit // IBC FOpaiir [caiit]. — URL: http://www.biblio-
online.ru/bcode/449062 (nmara obpamienus: 01.06.2020).

0) TONOJIHUTEIbHAS JTUTEPATypa:

Ne

HcTounuk

1

Auzenyon, A. E. ®usnka : yaeOHUK U MPAKTHKYM JJIs CPEAHETO MPO(hEeCCHOHATEHOTO
obpazoBanus / A. E. Aiizennion. — Mocksa : U3narensctBo FOpaiit, 2020. — 335 ¢c. —
(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-534-00795-4. — Tekcr :
anextpoHHbIH // DBC FOpaiit [caiit]. — URL: http://www.biblio-
online.ru/bcode/449185 (nmara obpamenusi: 01.06.2020).

Bacunves, A. A. ®usuka : yaeOHOE TocOOHE )11 CpeHEro MpoPheCcCHOHATBHOTO
oOpazoBanus / A. A. Bacuiees, B. E. ®enopos, JI. [I. XpaMmoB. — 2-¢ U3a., Ucnp. 1
non. — Mocksa : U3marensctBo FOpaiit, 2020. — 211 ¢. — (ITpodeccrnonanbroe
oOpazoBanue). — ISBN 978-5-534-05702-7. — Texkct : anexkrponnsiii // ObC KOpaiit
[caiiT]. — URL: http://www.biblio-online.ru/bcode/449120 (nata obparieHus:
01.06.2020).

Kpasuenko, H. FO. ®u3uka : yueOHUK U MPAKTUKYM JJISI CPEIHEr0 Mpo(ecCHOHaTBHOTO
obpazosanus / H. FO. KpaBuenko. — Mocksa : M3narensctBo FOpaiit, 2020. — 300 ¢. —
(ITpopeccuonansuoe oopazoBanue). — ISBN 978-5-534-01418-1. — TekcT :
anextporHsii // DbC FOpaii [caiit]. — URL: http://www.biblio-
online.ru/bcode/451749 (mata obpamenwus: 01.06.2020).

B) IEPUOJIUYECKHE U3JaHUs

Ne

Hctounuk

1

BECTHHUK BOPOHEXCKOI'O TOCYAAPCTBEHHOI'O YHUBEPCUTETA. CEPUA
: ODUBUKA. MATEMATUKA : nayunslii )xypHan / yupenutens : BopoHnexckuii
rocyIapCcTBEHHbIA YyHUBEpCUTET. — BopoHex : 2000 — .— Yuciio BbITYCKOB B rof: 4. —
ISSN neuatnoii Bepcuu: 1609-0705. — Tekct : anextpounsiii // OBC elibrary [caiit]. —
URL : https : //elibrary.ru (gata o6pamenus: 01.06.2020)

EcTecTBeHHBIE M TEXHHMYECKHE HAYKH : Hayd. )kKypHan /ri. pen. A. S. XaBkuH. — MockBa
: 000 "UznparennctBo "CrytHuk+", 2002 — .— Beixoaut 12 pa3 B roa. — ISBN
neyatHou Bepcuu 1684 —2626. — TekcT : HenmocpeacTBeHHbIN Bepcun 1684 — 2626. —
Texkct : HenocpeacTBeHHbINH 2018 Nel-12; 2019 Nel-12

') ”HOPMALIMOHHBIE AIEKTPOHHO-00pa30BaTeIbHbIE PECYPCHI:

Ne Hcrounuk

1 OnekTpoHHas oubimoredHas cuctema «buommoTex. M3narensctBo KV »
https://mgri-rggru.bibliotech.ru

2 | DnexTpoHHO-OMOIMOTEUHas cuctema «M3narenscTBo Jlanby/ ko, MHxkeHepHo-
texundeckue Hayku (Trom['Y) www.e.lanbook.com

3 | DnextpoHHO-OMONMHOTEeYHas cucteMa «elibrary» / [IpaBoobnanarens: O0mecTBo ¢
OrpaHruYeHHON 0TBETCTBeHHOCThI0 «PYHOby (RU)

4 | DnextpoHHO-6uGIHOTEeuHas cucteMa «BC FOPAUTY / www.biblio-online.ru




4. KOHTPOJb Y OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM
JTUCUMIIIUHBI

KoHTpone ¥ oneHKa pe3ynbTaToOB OCBOCHMS Y4E€OHOM JAMCHUIUIMHBI OCYLIECTBIISETCS
IperoiaBaTesieM B MPOIECCE MPOBEACHUS MPAKTHUYECKUX 3aHATUNH M JIAOOPaTOpHBIX pabdoT,
TECTHPOBAHMUSA, @ TAK)KE BBINIOJHEHUSA OOYJArOMIMMUCS WHAMBHIYAJIbHBIX 3aJlaHUH, MPOEKTOB,

HUCCIIEeI0OBaHU.

PesyabTartel 00yuenus

@DopMbI U METOIbI KOHTPOJISI M OLl€eHKH
pe3yJIbTaToOB 00y4YeHUs

® JUYHOCMHbIE:

® YyBCTBO F'OPJAOCTH U YBAKEHUS K
WCTOPHH U JIOCTIKEHUSM OTEUECTBEHHON
¢buznyeckor HayKH; (pU3NIECKH
rpaMOTHOE [TOBE/ICHUE B
po¢eCCUOHAIBHOM J1eATEIIbHOCTU U OBITY
IIpHU 00palleHu! ¢ IpubdopaMu u
YCTPOWCTBaMHU;

® TOTOBHOCTb K IIPOJIOJIKEHHIO
o0pa3oBaHUs U TOBBIIICHUS
KBaTM(UKAIUN B N30paHHOMN
po(heCCUOHAIBHOM J1eATEIbHOCTH U
00BEKTUBHOE OCO3HAHHUE POJIH
(bu3NIeCKNX KOMIIETEHLIUH B 3TOM;

® yYMEHHE HCIIOJIb30BATh JOCTIKEHUS
COBpPEMEHHOM (hU3UYECKON HAYKU U
(U3NYECKUX TEXHOJOTUH JJIsl TOBBILICHUS
COOCTBEHHOTO HHTEJIEKTYaJIbHOTO
pa3BUTHS B BBIOpAHHOM
po¢eCCUOHAIBHOM 1A TEIbHOCTH;

® yYMEHHE CAMOCTOSITENILHO I0OOBIBATh
HOBBIE /17151 ce0s1 PU3NIECKHE 3HAHUS,
UCIOJIb3Ysl JUIsl 3TOTO JOCTYIIHbIE
UCTOYHMKH HH(DOpMaLny;

® yMEHHE BBICTPAWBATh KOHCTPYKTHBHEIE
B3aMMOOTHOIIICHUS B KOMaH/IE I10
peleHnIo O0IKX 3a/1ay;

YMEHHUE YNpaBisITh CBOEH MM03HABATEIbHON
JESITEeTbHOCTHIO, TPOBOAUTH CaMOOIICHKY
YPOBHS COOCTBEHHOTO MHTEJUIEKTYaJILHOTO
pa3BUTHS;

DK3aMeH.

TectupoBanue.

DKcnepTHas OIIEHKA JTOKJIAJ0B U 3aIIUThI
pedeparos.

Y CTHBINM U TUCBMEHHBIN OIPOC.
DKcnepTHasi OIIEHKA BBHIMOJHEHUS
CaMOCTOSITEIbHON PabOTHI.

BrimonHeHre u 3amuTa 1a00paTOPHBIX
pabor.

OkcnepTHas OLICHKA
MPAKTUYECKOU pabOTHI.

BBIITOJIHCHU A




Pazpaboruuk:

baprens T.H.

CO® MI'PH [IpernouasaTelb s /

(MecTo paboTn) {3aHUMAEMAR TOTHKHOCTE) (DH.0.) (momnwcs)
IKcneprhoi:
I'aspunosa
COP MI'PH B.K.
B Openo/iasareib
(mecTo paboThl} (3aHMMAEMAR  OOIEHOCTR) (PO
I'opoeesa H.O.
JlorieHT, KaHauaaT (pH3IHKO-

CO® HUY «Benl'V» MATEMATHHECKIX HAYK ’

{mecTo paborsl) (3AHKEMASMAS J0IKHOCTE) {(0.H.0.) {m,gnﬁcb].



DrenepTnoc 3aRJaIeHne
Ha pabouyio nporpamMmy y4eOHOR THCLHIUIHHEI
«wDuznkan
o cnelHanibHOCTH

21.02.12 Texnonorns 1 TeXHHKA pa3Be/IKi MECTOPOIK/ICHHH MONE3HbIX
HCKOM#C Y LIX

Paspaboruai pabouell nporpammel: bapreis Taresina HukonaesHa,
NPeno, asarels  (PU3HKH «CTapOOCKOIIBCKOTO  unana Poccuiickoro
FOCYJIEPCTBEHHOIO  FE0IOIOPA3BC/IOMHOIO  YHUBEPCHTETA  HMEHH Cepro
Opmkonnkumzey (COD MI'PH).

PaBouas porpavMma Y4eTko CTPYKTYPHpOBaud W COCTONT H3: MTAcnopta
paGoueii 1IpOrpaMMel y4eOHOH JIMCUMITIHHBL CTPYKTYPBl H colepKaHus
yueGHOK JICIMIUIANLE  YCaoBHH - peanu3aiin yueOHOH  JHCHMILIHHEL
KOHTPOIA H OLEHKY pe3yibTaToR OCBOCHHU yaeOHOH THCIHTITHHEL.

dafouas IporpaMve cocTasienda Ha OCHOBC [IprMepHOH NporpaMmsl
obmeolpazoparenbioH yueGHOIT  AMCIMIIMHEL  «DH3MKA» s
npoeccHOHATIBILIX  00pa30BATELHBIX opraHvzalnui, pPeKOMeHIOBaHHBIX
®I'AY  «DUPO» ns  psannsallid  OCHOBHOH npod)ecCHOHA/BHOR
oGpasosarentHoll nporpavms CT0 Ha Haze ocHOBHOTO 001Iero oOpazoBAHHA
¢ MOJyUeHKHEM CPealero odlero obpasoBaHys (Ilporokon Ne3 o1 21 mond
2015 1 Perncrpanionabii Homep peleHsun 384 ot 25 uong 2015 1), ¢
yueTom peromeHianmnii OIAY «OHUPO» 1o opraHM3auun  NoIydeHns
cpeero o0Liero odpasosaHus 1 npefenax OCBOCHHI oOpazoBaTelbHbIX
MPOrpavdl CPEIHErO [IPOYECCHOHMIBHOTO obpasosanus (mpotokon Ne3 oT
25.05.2017 1.).

BDODMEI W METO/Ibl  KOHTpOAd 0T0Opatbl ONTHMAIBHO € yHETOM
crieli(HKE  JIOCTHRESHMA  CTYJEHTAMH  JIMYHOCTHBIX,  MPEAMETHDIX H
MeTanpeaMeTHBIX Pe3yibTaToB.

[lepesenp yueOHBIX W3ZAHUH COACPHUT JIOCTATOUHOC KONUYeCTBO
yueGnbx usjanuii i MnTepaer-pecypeos

TMaunas pabouas nporpaMma MOKeT ObITh PEKOMEHAOBARA [U1A
APUMEHELTHS B Y 1eBHOM TPOLCCee (10 CIIeHHATbHOCTH 21.02.12 TexHonorus
M TEXHHK:L PA3BEIKA MECTOPOMACHIH MONE3HBIX HCKONACMBIX

JKCnepT:

sy Waz}:'f;:
WDy e

I'appunona B.K. 7

CO® MIPU 5
[

OpeiofaBaTCelib 14K




| flogn#cs

FKCNepTHOE 3aKAI0HeHHe
Ha pabouyio mporpaMMy y4eOHOH AUCLHUTITHHEL
«Duznka»
N0 CHeLMalbHOCTH

21.02.12 Texsomorua M TeXHHKAa pa3BeIKH MECTOPOMKACHHHA IONE3HBIX
MCKOTIAeMBIX

PazpaGorunk paboueii nporpammer: baprens Tateana HukonaesHa,
npenogasaten,  Qusnkn  «Ctapoockonsckoro  ¢uamama  Poccuickoro
rOCyJapcTBEHHOIO  Ie0Noropa3BefouHoro  yHusepeurtera  ummenn  Cepro
Opmxonnkuaze» (COOD MI'PH).

Pafouas nporpaMma YeTKO CTPYKTYPHPOBAaHA H COCTOWT H3: Nacnopra
pabouyeii nporpaMmel yueSHOH JUCUMIUINHEL, CTPYKTYPEI H COAEPKaHHs y4eOHOH
JMCUUILIMHEL, YCAOBHH peanusauud y4eOHOH JIMCLHIUIMHEL, KOHTPOIS W OLEHKH
pe3yaBTaTOB OCBOEHMs! YHeOHOH IHCIUILTHHBL.

PaGouass mporpaMma COCTaBJIEHA HA OCHOBE I[PHMEPHOH TMPOrpaMMbl
obmeobpazosatensHoil yuebHoN mrcimminybl «DH3HKay IS IPOHecCHONalbHEIX
o0pazoBaTe/lbHBIX  OpraHuzauuil, pexomenjoBaHHex OIAY «OUPO» mna
peanM3allHu OCHOBHOH npodeccHoHanbHolt obpasosarensHol nporpammet CI1O Ha
faze ocHOBHOro obmero o0pasoBaHus C MNOAYy4EHHEM CcpefHero oduiero
obpaszosanus (ITporokon Ne3 or 21 wmionst 2015 r. PermcTpauuoHHBIH HOMeED
pertersuu 384 ot 25 mions 20135 r.), ¢ ydetom pexomenjaiui @CAY «GHPO» no
OpraHH3allid MOMy4YeHHs cpeaHero oOulero odpasoBaHusi B Mpeeiax OCBOSHHA
ofpazoBaTeNbHBIX [POrpamMM CpelHero mnpodeccHoHaibHoro o0pasoBaHus
(mpotokon Ne3 or 25.05.2017 r.).

DopMbl M METOBEl KOHTPOIA 0TOOPAHBI ONTHMATEHO ¢ YYETOM ClIEHHQHKY
NOCTHKEHMS CTYIEHTAMH JIMYHOCTHBIX, [IPEAMETHBIX H METanpeaMeTHBIX
Pe3yABTATOR.

Ilepeyennb yueGHBIX H3NAHUIH CONEPIKUT JOCTATOUHOE KOIHYECTBO yueOHBIX
H3naHui 1 MHTepHeT-pecypCoB

Jaunas pabovas mporpaMMa MosKeT ObITh PEKOMEHI0BAHA UL [IPHMEHEHHS
B yuebnom nporecce no cnenmansioctd 21.02.12 Texnonorys v TeXHHKa
pa3BeNKH MECTOPOKAEHHH MO0NTe3HBIX HCKOMAeMBIX

JKCHepT:
Copoeera H.O.
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