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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
opranmzanusx CIIO, peanusyrommx 00pa30BaTENbHYI0 HPOTPaAMMY CpPEIHETO OOIIero
o0Opa3oBaHusi B IIpejesiax OCBOEHHS OCHOBHOHM MpodeccruoHanbHOW 00pa3oBaTebHON
nporpammbl  CITIO (OIIOITI CIIO) nHa ©6a3e OCHOBHOrO OOIIEro o0O0pa3oBaHUs MpHU
MOJITOTOBKE KBATU(UIIUPOBAHHBIX Pa0OUMX, CIYKAIIUX U CHEIHAIUCTOB CPEIHErO 3BEHA
no cneruaibHocTu CIIO 21.02.04 3emiieycTpoiicTBO.

1.2. MecTo AUCHUIUIMHBI B CTPYKTYpe MNPOrpaMmbl NOATOTOBKHU CHENUATHCTOB
Cpe/lHero 3BeHa:

VYyeOHas mucruruinHa «®u3uka» sBIsSETCS y4yeOHBIM MPEIMETOM IO BHIOOPY U3
obsi3aTenbHON mpenMeTHo obnactu «EctecTtBennble Hayku» PI'OC cpemnero oOIero
o0Opa3oBaHusl.

B mpodeccrmoHanbHBIX ~ 00pa30BATENBHBIX  OpPraHU3alUAX,  PEATH3YIOIINX
o0pa3oBaTeNbHYI0 MPOrpamMMy CpeIHEero o0Iiiero o0pa3oBaHHsS B IpeAesiax OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTO oO01Iero oOpa3zoBaHusi, yueOHas aucuuminHa «Dusuka»
u3ydaercsi B oOmeoOpa3oBarenpHoM mukie ydebnoro mmiana OIIOIT CIIO na Gase
OCHOBHOTO 00111eT0 00pa3oBaHus ¢ MOJydeHHEM cpeaHero oomero oopasosanus (ITTIKPC,
[MIICC3). VYuebnass AMCHMIUIMHA BXOAUT B 001e00pa30BaTEIbHBIA LMK, SBISETCS
npoUIBHON TUCIUILTHHON 00111e00pa30BaTeIbHOM MOATOTOBKH.

1.3. Heau wu 3agauMm JUCHMIVIMHBI — TPeOOBaHUS K Ppe3yJbTaTaM OCBOCHUS
AUCHUNIHHBI:

Copepxanue nporpaMMmbl «Pu3nkay HalpaBiIeHO HA JOCTHKEHHE CIEAYIOIINX IIeNei:

® OCBOCHHME 3HaHMH O (QYHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX W MPHUHIUNAX,
JeKAIUX B OCHOBE COBPEMEHHOW (DU3MYECKOW KapTUHBI MHUpA; HanOoJiee Ba’KHBIX
OTKpPBITUSIX B 00JIacTW (PU3MKM, OKa3aBUIMX OIpEAeNsoNiee BIUSHUE Ha pPa3BUTHE
TEXHUKHU U TEXHOJIOTMH; METOAaX HAYYHOTO MTO3HAHUS TIPUPOJIbI;
® OBJQJICHHEC YMCHHUSIMH MPOBOJAUTH HAONIOACHWS, IUIAHHPOBATH W  BBHITIOJIHSTH
OKCIIEPUMEHTHI, BBIJBUTATh TUIOTE3bI M CTPOUTH MOJIEIH, TMPUMEHSATH IOTyYEHHBIC
3HaHMS MO (Gu3MKe A7 O0BSCHEHUS Pa3HOOOPa3HBIX (U3MUECKHUX SIBICHUN M CBOWCTB
BEIIECTB; MPAKTHYECKH HCIIOH30BATh (PU3MUECKUE 3HAHUS, OIEHUBATH JOCTOBEPHOCTH
€CTECTBEHHO-HAyYHOU HH(POPMAIIHH;
® pa3BUTHE [O3HABATEIbHBIX HHTEPECOB, HMHTEIUICKTYyaJbHBIX W  TBOPYECKUX
crocoOHOcTe B TMpoliecce MPUOOpPETeHHs] 3HAHUW W yYMEHUH 1o (Qu3uMKe ¢
UCTIOJIb30BAHUEM  PA3NIUYHBIX  HMCTOYHMKOB ~ HMHPOPMAIMU U COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHH;
e BOCMUTaHUE YOEXKIEHHOCTM B BO3MOXHOCTH IIO3HAHHUS 3aKOHOB MPHUPOJBI,
UCIIOJIb30BAHMSI JOCTHUXKEHUN (DU3MKK Ha OJaro pa3BUTHs YETOBEYECKOM IIUBUIM3ALINU;
HEOOXOAUMOCTH COTPYJHHUYECTBA B IMPOIECCE COBMECTHOTO BBHIMIOJIHEHUS 3ajad,
YBOXHUTEIHOTO OTHOIICHWS] K MHEHHIO OIMOHEHTa TMPU OOCYKIECHUU TMPpodiieM
€CTECTBEHHO-HAY4YHOT'O COJIEp)KaHMsI; TOTOBHOCTM K MOPAJIbHO-3TUYECKOM OIEHKE
UCIIOJIb30BAHUSI HAaYYHBIX JIOCTH)KEHHUH, UYYBCTBA OTBETCTBEHHOCTH 3a 3allIHUTYy
OKPYKaroIIEH CPEBI;



® UCMOJb30BAHHE MPUOOPETEHHBIX 3HAHUU W YMEHHU IS PEUICHHUS MPAKTUYECKHX
3aa4 IOBCEJHEBHOM JKM3HM, oOecnedeHuss 0e30MacHOCTH COOCTBEHHOM IKHU3HH,
PalMOHAIIBHOTO IIPUPOOIIONIB30BAHUS U OXPaHbl OKPYXKAlOIIEeH cpeabl U BO3MOXKHOCTb
OpUMEHEHHs] 3HAHUM TpPU pPEIICHHH 3a/ad, BO3HHUKAIOIIMX B  MOCIEIYIOMIEeH
Ipo¢eCCUOHAIBHOM JeSTeIbHOCTH.

OcBoeHue conepkaHusi yueOHoO! qucuuIuinebl «Du3nka» odecreynBaeT JOCTUKEHHUE
CTYJCHTAaMH CIIEAYIOIUX PE3yIbTATOB:
® JIUYHOCMHDBIX:
® YyBCTBO TOPAOCTHM U YBAKEHUS K HMCTOPUM U JIOCTHXKEHHSIM OTEUYECTBEHHOMN
¢u3nyeckol Hayku; (U3MYECKHM TI'PaMOTHOE IOBEJE€HHWE B INpodheccuoHaIbHOM
NEeSITENFHOCTH U OBITY NP 0OpaIIeHNH ¢ TPUOOPaMHU M YCTPONCTBAMU;
® TOTOBHOCTh K WPOJODKEHUIO OOpa3oBaHUS M TOBBINICHUS KBaMH(UKAIMU B
n30paHHOi TNPOo(ecCHOHATBbHONW JESITETbHOCTH U OOBEKTHBHOE OCO3HAHUE DPOJIH
(¢u3nYecKrX KOMIETEHLUH B 3TOM;
® yMEHHE HCIOJB30BaTh JOCTHKEHUS COBPEMEHHOHN (hM3MUYECKONW HAYKH M (PU3NUECKUX
TEXHOJIOTUH JJIsl TOBBIIIIEHNSI COOCTBEHHOTO MHTEIJIEKTYaIbHOTO Pa3BUTHS B BEIOPAHHOM
po¢eCCUOHAIBHOM e TeIbHOCTH;
® yMEHHUE CaMOCTOSITENILHO J100bIBaTh HOBbIE I ce0sl (pu3nuecKkrue 3HaHUs, UCIIOIb3Ys
JUISL 3TOTO IOCTYITHbIE HCTOYHUKHN UH(OpMaLny;
® yMEHHE BBICTPAMBATh KOHCTPYKTUBHBIC B3aMMOOTHOIIEHUS B KOMaHJE MO PEIICHUIO
00IIMX 3ajad4;
® yMEHHUE YIPABIATh CBOEH MO3HABATENbHOMN JIE€ATEIBHOCTHIO, IPOBOJAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOI'0 MHTEJJIEKTYaJIbHOI'O Pa3BUTHS;
* MemanpeomemHovix:
® UCHOJBb30BAHME DPA3JIMYHBIX BHIOB IMO3HABATEILHOW JESATENBHOCTU ISl PEIICHHUS
¢u3nyeckux 3ajad, MPUMEHEHHE OCHOBHBIX METOAOB IO3HaHMs (HAOIIOAECHUS,
OIUCAHUS, U3MEPEHMSI, SKCIEPUMEHTA) Ui U3yUYEHUS! Pa3IMYHbIX CTOPOH OKpY’Karouen
JICUCTBUTEIILHOCTH,
® UCHOJBb30BAHME OCHOBHBIX HMHTEUICKTYaJbHBIX OMNEPaluii: TOCTAHOBKH 3aJIauH,
GopMynMpoBaHUs ~ TUIIOTE3, AaHajdM3a W  CUHTE3a, CpaBHEHUs, 0000IIeHus,
CHUCTEMAaTHU3alluy, BBISBICHUS IPUUYMHHO-CIEACTBEHHBIX CBSI3€H, IIOMCKa AaHAaJOIOB,
dbopmMynHpoBaHUs BHIBOAOB IS M3YYEHHUS PA3NUYHBIX CTOPOH (PU3UUECKUX OOBEKTOB,
SBIICHUI ¥ TIPOIIECCOB, C KOTOPHIMH BO3HHKA€T HEOOXOIUMOCTH CTAJIIKHUBATHCA B
npodeccuoHanbHOM cdepe;
® YyMEHHE TEHEpUpOBaTh HJAEH M ONPEACNATh CPEACTBA, HEOOXOIUMBIE I HX
peanu3anuy;
® YMEHHE WCIOJb30BAaTh PA3JIWYHBIE MCTOYHUKU IS TONYYeHHUS (HU3HUECKOU
UH(pOpMalLMH, OLIEHUBATh €€ JJOCTOBEPHOCTH;
® yMEHUE aHAJIU3UPOBATh U MPEACTABIATh HH(OPMALUIO B Pa3IMYHbIX BUJAX;
e yMeHHEe MyOJIMYHO MPEACTABIATH PE3yJIbTaTHl COOCTBEHHOTO HCCIIEIOBAHMS, BECTU
TMCKYCCUH, JOCTYITHO ¥ TAPMOHUYHO COYETasi CoAep)KaHue W (pOpMbI MPeaCTaBIIEMOM
uHpopMmanuu;

* npeOMemHubIX:

e chOPMHUPOBAHHOCTh TPEACTABICHHA O POJIM W MecTe (U3UKH B COBPEMEHHOU
HAayYHOH KapTHHE MHpa; MOHMUMAaHWE (PU3MUECKON CYNTHOCTH HAOII0JaeMbIX BO
Bcenennoil siBnenuit, ponu pusnku B HOpMUPOBAHUU KPyro3opa M (yHKIHOHAJIBHOU
IpaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs MPAKTUYECKUX 3ajay;



® BJAJEHUE OCHOBOIOJATAIOMUMHU (U3NISCKUMH TOHATHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMU M TEOPHSIMH; YBEPEHHOE HCIOJIb30BaHHE (U3MUECKOW TEPMUHOJIOTHU H
CUMBOJINKHY;

® BJAJEHUE OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHMS, MCHOJIB3YEMBIMH B (HU3UKE:
HaOJII0CHNEM, OITUCAHUEM, U3MEPEHUEM, SKCTIEPIMEHTOM;

e yMeHHUs 00padaThIBaTh PE3yJIbTAaThl U3MEPEHUN, OOHAPYKUBATH 3aBUCIMOCTh MEXKIY
(bU3NYECKMMH BETMYNHAME, OOBSCHSTH MOJYYCHHBIC PE3YJIbTaThl U JIEJaTh BBIBOIBL;

e chOpMUPOBAHHOCTH YMEHUS peliaTh (hU3nuecKue 3a1a4u;

e CchOPMHUPOBAHHOCTH YMEHHS MPHUMEHATH IOJYYECHHBIE 3HAHUA i1 OOBSICHEHUS
YCIIOBHI MPOTEKaHUsl (U3MUYECKUX SBICHUH B MPUPO/IC, TPOPECCHOHANBHOM cepe u st
NPUHATHUS TPAKTUISCKUX PEIICHHI B TOBCETHEBHOM KU3HU;

e chopmMupOBaHHOCTH COOCTBEHHOW TMO3WIIMM TIO OTHOIICHWIO K (PU3NYECKOUN
uHpOpMAIMH, TIOTy4aeMON U3 Pa3HBIX HCTOYHUKOB.

B pamkax ocBoeHust yueOHOM TuCHUTIIMHBL «DU3UKa» y CTYIE€HTOB (POPMUPYIOTCS
clenyroue o0ume KOMIeTeHIUM:

Kon HanmeHoBaHue pe3ybTaTa 00yueHuUs
OK 1 [loHuMaTh CYyHIHOCTH U COIMAIBHYIO 3HAYUMOCTh CBO€H Oyayiei
npodeccuu, MPOSBIIATH K HEW YCTONYMBBIN HHTEPEC.
OK 2 Opranu3oBbiBaTh COOCTBEHHYIO JI€ATEIbHOCTb, BBIOMPATh THUIIOBBIC

METOIbl ¥ CHOCOOBI  BBIMOMHEHHS TNpodecCHOHANbHBIX  3a7ad,
OLIEHUBATh UX 3PPEKTUBHOCTH M KAUECTBO.

OK 3 [TpyHMMATh pENICHUS B CTAHIAPTHBIX M HECTAHIAPTHBIX CUTYAIUSIX U
HECTH 32 HUX OTBETCTBEHHOCTD.

OK 6 PaGoTaTh B KOJIJIEKTUBE M KOMaH/ e, 7 ()EKTUBHO 0OIIATHCS C
KOJUIETaMH, PyKOBOJICTBOM, TIOTPEOUTEIISIMHU.

OK 7 Bbpath Ha ce0st OTBETCTBEHHOCTD 32 pa0OTY WICHOB KOMaH IbI

(IMOQYMHEHHBIX ), PEe3YyJIbTAT BHIIIOJIHEHUS 3aJaHH.

1.4. PekoMeHayeMoe KOJIHYECTBO YACOB HA OCBOeHHE padoyeil mporpaMmbl yueOHOi
AUCHMIIIMHBI:
MaKCUMAaJIbHOM y4eOHOW Harpy3ku oOydaromerocs 279 yac, B TOM YHCIE:

- 00sA3aTenbHON ayJUTOPHOM y4eOHOM Harpy3ku oOyuatouierocst 186 uac;

- CaMOCTOATENBHOM paboThl oOyuatoerocs 81 yacos;

- KOHCynbTanui 12 yacos.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOU JUCIATLIANHBI

2.1. O0beM y4yeOHOI JUCUMIJIMHBI U BUAbI Y4eOHOH padoThI

Buna yueOHoi padoThI

Oo6vem uacoe

KoncyabTanuu

MaxkcuMaJibHasl yueOHAas HATpy3Ka (Bcero) 279
Oo0s3aTesibHAsE ayAUTOPHAsI Y4eOHAasi HArpy3Ka (Bcero) 186
B TOM YHCIJIE:
JIEKIAHU 104
1a0opaTOpHBIE PabOTHI 38
IIPAKTUYECKUE 3aHATHUS 44
CamocrosiTesibHas padoTa o0yyawiuerocs (Bcero) 81
B TOM YHCIJIE:
MOATOTOBKA YCTHBIX BBICTYIUICHMI IO 3aJlaHHBIM TeMaM, 3CCe, 81
JIOKJIaJIOB, pedepaTos.
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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




Paspaboraunic:

CO® HUY «Benl'V»

{McCcTD péﬁm's.lj

Bbaprems T.H.
_ CO®MIPH npenojasarens
{Mecto padorsl) U ISMAR NOTEHOCTS ) (.0 {noanddh.)
IReneprLi:
3yGrona [ H.
COD MIPH
- NpeioJaBarelib 2

[ MECTO PREWT R [3AIHMAEMAR  ADNEHOCTH) {Mh.H.0) _tlm;mm:L}

I'opoeesa H.O.

. lonenT, kaHauat GH3HKO- @

MATEMATHYCCKHX HAYK

[3aHHMECMAy TOMKIOCTE)

(. H.0.) "lnoatce)



JrRCnepTHOE 3aKAI0YenHe
a pabouyio nporpaMMy yueOHOM THCIHIHHEL
«Dyznkan
[0 CHEIMaIBHOCTH

21.02.04. 3emneyerpoiicrso

Paspaboruus paGoueli nporpammer: Baprens Tareana Hukonaesua,
npenczasarei,  (pusnkn  «Crapoockonikekoro  ¢unmana  Poccutickoro
FOCYLLAPCTREHIOIO  CONOr0pasEe/IoNHOr0  yHHBepcuTeTa uMeHH Cepro
Opaxouurnzen (COD MIPH).

Fadouas nporpamMma 4eTko CTPyKTYPHPOBAHA W COCTOMT U3: ITaclopTa
padoueil nporpavMMel VucOHOH JTUCITHTUIMHLE, CTPYKTYPBI M COLEpPIKaHHUS
yuyellcH IMCUMIIMEBL, YCIOBWI peanHsalvn YUCOHOH JOUCUHIIMHBI;
KOHTPOIISL W OLICHKH Pe3YALTATOR OCBOSHHS yueOHOH MHCIHIITHHEL.

PaGoqad nporpamma cocTasieHa Ha OCHOBE TIPUMEPHOH MPOrPaMME]
o0uzotpazoBarensHoI yuedHoH  aucuniuHel  «Du3ukay s
HPOQ2CCHONANBHELX  00PA30BATEIBHEIX  OPTalH3aIMii, PEKOMEH10BAHHBIX
@UAY  «DHPO»  juis peasnsandd  OCHOBHOH  NpodeccHOHaIbHOI
odpazosarenviioil  oporpammil CIIO  Ha Gasze ocHOBHoro obiero
0bpazosaIA ¢ noTydennem cpeiero obiero obpaszosanus (Iporokor Ne3
or 21 mosa 2015 r. PervetpauuonHslii Homep penieH3nu 384 ot 25 mons
2015 1), ¢ ydcrom pexomerjlaunii @TAY «®HPO» no opranusaimn
nomyucnas  cpeinero  obutero ofpasoBaHus B Npeienax OCBOSHHS
00pazoBaTe bl LIX [IPOIPAMM CPEIHEro mpodeccHoHansHoro obpasosanus
(mporoason Ne3 ot 25.05.2017 r.).

Qopvbl 0 METOAB KOHTPOJS OTOOPaHBl OLHTUMAIBHO ¢ YYETOM
criel(puKd  JIOCTHKCHHA CTYACHTAMH [THYHOCTHBLIX, NpPeIMETHBIX W
METAIPe/METHLIX PR3YIIBTATOR.

[epzuens yuebubx H3N@aHMii COAEPKHT JIOCTATOUHOE KOMHYECTBO
yuebi bix H3nalui 1 Murepuer-pecypeon

leniag sabovas  nporpaniMa MoxeT GBITH  peKOMeHIOBAHA U1
NpUMeHeHHA B yuyeDHOM  npodecce no  coenwansHocrw  21.02.04.
3emucyerpoiicreo

JKENepT:

Iaspinoea B.K. ) M

COd MI'PH




IKenepTHOE 3AKTOUEHHE
Ha pabouyio nporpaMmy yueOHOH AHCUHILIHHEL
«DuznKa»
Mo CMelHalbHOCTH

21.02.04. 3emneycTpoiicTBO

PaszpaGoruuk paloueit nporpammer: baprens Tatbana Huxonaesna,
npenogasatens  Gusuku  «Ctapoockosikekoro  ¢unmana  Poccuiickoro
roCYJAApCTBEHHOrO  TeoloropasBefodHoro  yHusepcurera  Wmenn  Cepro
Opmxonuxnaze» (COD MI'PH).

Palouas nmporpamMma 4eTKO CTPYKTYPHpPOBaHA W COCTOMT H3: Tacmopta
paboueil mporpamMmel yueOHOH JUCUUIUIHEEL, CTPYKTYPBI H cOfepKaHua y4yebHOMH
JUCLMILIMHBL, YCJIOBHA peanu3anud yueOHOH IHCLIMIUIMHBL, KOHTPOIS H OLEHKH
pe2ynsTaToOBR OCBOCHMS YUeOHOH THCIMINIMHEL

PabGouas mnporpamma coCTaBlieHa Ha OCHOBE I[IPHMMEPHOH Mporpammbl
001eodpa3opaTeTbHOH yueOHOH aucuunauHbl «Pu3HKay» Uis NpoQecCHOHaNbHbIX
00pa3oBaTeNbHBIX  OpraHu3auui, pexkomerzoBaHHEIX OIAY  «DHPO» s
peanu3aluK 0CHOBHOH npodeccHoHansHoil oOpasosarensHoi nporpamMmel CT10 Ha
Gaze ocHoBHOTO o00uero o0pa3soBaHHs ¢ TONy4YeHHeM cpefnero oOUIero
obpazosanua ([Ipotokon Ne3 or 21 wrons 2015 r. PerHcrpauuonHbii HOMep
petiensun 384 ot 25 mions 2015 r.), ¢ yuerom pexomenaamuii PIAY «OHPO» no
OPraHH3aliy [oJY4YeHHs cpeiHero odiero odpa3oBaHus B Mpeeiax OCBOSHUS
00pa3oBaTeNbHEIX  MPOTpaMM  cpeiHero npodeccHoHansHOro  oOpasoBanus
(mpotokon Ne3 ot 25.05.2017 1.).

DopMBl ¥ METOIEI KOHTPOLA OTOOpaHL! ONTHMANBHO ¢ YIETOM CTelH(bHKH
NOCTHIKGHMS CTY/JGHTAMH IIHYHOCTHBEIX, [PEIMETHLIX MW MeTanpeIMeTHRIX
pe3yJNbTaToB.

Ilepeyens yuyeOHBIX H3ZaHUH COOEPIKHT OCTATOYHOE KOJIHYECTBO Yy4eOHBIX
H3IaHui u MHTepHeT-pecypcoB

Hannas pabouas nporpaMma MOKeT OBITh PEKOMEHI0BAHA [J1s [IPHMEHEHH
B yyeOHOM npoliecce no cnennansHoctd 21.02.04. 3emneyctpoiicTso

DKCIEpT:
Topneera H.O.

[pH0)

COdD HUY «beal'¥V»

(mecTo paﬁml.l:]

JOUEHT. KAHIMIAT QH3HKo-MATEMATHYECKHY
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