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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
PU3UKA

1.1. O6saacTh npuMeHeHus padoyeii MPOrpaMMbl

[Iporpamma  oOmieoOpa3oBatenbHON  y4eOHOW — AWCHMIUIMHBI  «Du3nukay
npeqHa3HauyeHa Ui  W3ydeHuss GU3MKH B MPO(EecCHOHATBHBIX 00pa30BaTEIbHBIX
opranmzanusx CIIO, peammsyronmx o0pa30BaTENbHYI MPOTPaAMMY CpPEIHETO OOIIEero
oOpa3oBaHusi B TMIpejeliax OCBOCHHUS OCHOBHOH TMpodeccrHoHanbHOW 00pa3oBaTeIbHON
nporpammel  CIIO (OIIOII CIIO) nHa ©6a3e OCHOBHOrO OOMIETO OOpa3OBaHUS TIPU
MOJITOTOBKE KBATH(DHUIIMPOBAHHBIX PabOUYUX, CIYKAIIUX U CHEIHAIUCTOB CPEIHETO 3BEHA
no cneruaibHocTu CITIO 21.02.08 Ilpuknagnas reone3ust
1.2. MecTo ANMCHMIJMHBI B CTPYKType NPOrpaMMbl TOATOTOBKH CHENHAINCTOB
Cpe/lHero 3BeHa:

VYuebHas muctuminHa «Du3nKay SBISETCS YIeOHBIM MPEAMETOM 10 BBIOOPY U3 005-
3arenpHOM npeameTHon obnactu «EctectBennbie Hayku» OI'OC cpennero obmiero obdpa-
30BaHMSI.

B npodeccronanbHBIX 00pa30BaTENbHBIX OPTaHU3ALUAX, PEATU3YIOIUX 00pa3oBa-
TEJNBHYIO MIPOTPaMMy CpeaHero odmero odpazoanus B npenenax ocsoenust OIIOIT CITO
Ha 0a3e OCHOBHOTO 001Iero oOpa3oBaHusl, yueOHas aucuuriuinHa «Du3nkay w3ydaercs B
obmeoopazoBarensHoM ke yaeoHoro mrana OITOIT CITO na 6a3e oCHOBHOTO OOIIEro
obOpazoBaHus ¢ mojaydeHueM cpeanero ooduiero oopaszosanus (ITIIKPC, ITIICC3). Yuebnas
TUCIUIUIMHA BXOAUT B  00meoOpa3oBaTeNbHBIA  IUKI;  SBISETCS  NPOGUIHHOU
JTUCUHUIUTMHON 00111e00pa30BaTeIbHON MOATOTOBKH.

1.3. lean u 3aga4yud JUCHUIJIMHBI — TPeO0OBAHHUA K pPe3yJbTaTaM OCBOEHUS
AUCHHUTIJIHHBI:

Copepxanue mporpaMMbl «Du3nKay HaNPaBICHO HA JOCTHKCHHE CIEAYIOIINX TIEeIIeH:
. OCBOCHHE 3HaHUH O (hYHIaMEHTATBHBIX PU3NICCKUX 3aKOHAX U MPUHITUIAX, Jie-
KaIluX B OCHOBE COBPEMEHHON (PM3NYECKON KapTHHBI MUPa; HanboJee BaKHBIX
OTKPBITUSIX B 00J1acTH (DU3UKHU, OKA3aBIINX OINPEACIISIONICe BIUSHUE HA Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHH, METOaX HAYYHOTO TTO3HAHUS TIPUPOJIBI;
. OBJIAJICHUE YMEHUSMU TIPOBOUTH HAOIIOICHUS, INITAHUPOBATh U BBITIOHSTh
AKCIIEPUMEHTBI, BEIJIBUTATH TUTIOTE3BI U CTPOUTH MOJICITH, IPUMEHSTh MTOJIYICHHBIE
3HaHMS 10 (HU3HKE I 00BICHEHUS Pa3HOOOPa3HbIX (DU3UYECKUX SBIICHUN U CBOWCTB Be-
IIECTB; IPAKTHYECKU MCIIOJIb30BaTh GU3NYCCKUE 3HAHUS, OIICHUBAThH JOCTOBEPHOCTh
€CTECTBEHHO-HAyYHOU WH(POPMAIIHH;
. pa3BHUTHE MMO3HABATEIHLHBIX HHTEPECOB, MHTEIUIEKTYAIBHBIX M TBOPUYECKUX
CrocoOHOCTEH B TIpoliecce MPUOOPETeHUS 3HAHUIM 1 YMEHUH 10 (hHU3UKe ¢
UCTIOJIh30BAHUEM PA3IMYHBIX HICTOYHUKOB HHPOPMAIIUU U COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHH;
. BOCITUTaHHUE YOSKIEHHOCTH B BO3MOKHOCTH ITO3HAHWSI 3aKOHOB TIPUPO/IBI,
UCTIOJIb30BAHUS JOCTH)KCHUN (U3MKH Ha 0Jaro pa3BUTHUS Y€I0BEYCCKOW ITUBUITH3AIIHNH;
HEOOXOJMMOCTH COTPYTHUYECTBA B TIPOIIECCE COBMECTHOTO BHITIOJTHEHHS 33134,
YBOXHUTEIHOTO OTHOIICHHSI K MHEHHIO ONITIOHEHTA TP 00CYXICHUH MPoOIemM
€CTECTBEHHO-HAYYHOTO COJICPKaHMS; TOTOBHOCTH K MOPAJIbHO-3TUYECKOM OIICHKE
UCTIOJIb30BAHUS HAYYHBIX TOCTHKCHHI, YyBCTBA OTBETCTBEHHOCTH 32 3aIlUTY
OKPYKaIOIIEH CPELBI;
. WCIOJIb30BAHKE MPUOOPETCHHBIX 3HAHUN ¥ YMEHUU IS PEIICHUS MPAKTUYECKUX
3a/1a4 MOBCETHEBHOM KU3HU, 00€CIIeYeHUsI Oe30MMacHOCTH COOCTBEHHOH JKU3HH, pa-



[IMOHAJIFHOTO MPUPOJIOTIONBE30BAHUS M OXPAaHbI OKPY’KaIOIIeH Cpebl U BO3SMOKHOCTD
NpUMEHEHHsI 3HAHUW TTPH PEIICHUH 3a/1a4, BOZHUKAIOIINX B IOCIEAYIOMIeH mpodec-
CHOHAJIBHOH 1€ TEIbHOCTH.

OcBoenue coziep>kanus yaeOHo# qucuuIuinHbl «Pu3uKay o0ecrednBaeT JOCTHKEHIE
CTY/IGHTaMH CIEAYIOIIUX PE3YIbTaTOB!
. JIUYHOCHHBIX:
- YyBCTBO TOPAOCTH M YBAKEHUS K UCTOPUU M JOCTIKEHHUSIM OT€YEeCTBEHHOH (hrzu-
4eCKOW HayKH; (U3NYECKU TPAMOTHOE MOBEJCHNE B MPO(ECCHOHATIBHOM IEATEIbHOCTH U
OBITY Ipu OOpaIeHNH ¢ TPUOOPAMH U yCTPOHCTBAMH;
- TOTOBHOCTB K MPOJIOJKEHHUIO 00pa30BaHMsI U MOBBIIICHUS KBaTU(UKALIUU B U3-
OpaHHOI IPoQecCHOHANBHON AEATEIEHOCTH U 00BEKTUBHOE OCO3HAHUE poiH (u-
3MYECKUX KOMIETEHIIHH B 3TOM;
- YMEHHE UCTIOIB30BaTh JOCTHKEHUS COBPEMEHHOU (PM3NYECKON HAYKH U (hu3nye-
CKUX TEXHOJIOTUH JUISI MOBBIIEHHUS] COOCTBEHHOTO HHTEJUIEKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MPO(eCCHOHATBHOMN NeSATeTbHOCTH;
- YMEHHE CaMOCTOATEIHHO JOOBIBATh HOBBIE TSI ce0sl (PU3NUecKre 3HaHUS, UCIIOIIb-
3ysl ISl 3TOTO JTOCTYITHBIE HICTOYHUKH WH(POPMAIIHH;
- yMEHHE BbICTPanBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIICHUSI B KOMaH 1€ 1O perile-
HUIO OOIIMX 3a/1a4;
- YMEHHE yNPaBJISTh CBOCH MO3HABATEIILHON JESTENbHOCTHIO, TPOBOINUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO Pa3BUTHS;
. MemanpeomemHmvix:
- WCTIOJIb30BAHME PA3IUYHBIX BHIOB MIO3HABATEIBHOMN IEATEIBHOCTH JJIS PEILICHHS
¢u3nvecknx 3a1a4, IPUMEHEHHE OCHOBHBIX METO/IOB TIO3HAHUS (HAOIIOICHNS,
OIMCaHUs, U3MEPEHNUS, SKCIIEPUMEHTA) [T U3yYSHHS PA3TUUHBIX CTOPOH OKPYXKArOIIei
JeWCTBUTEIBHOCTH;
. MCIIOJIb30BAaHNE OCHOBHBIX MHTEJUIEKTYAIbHBIX ONEPALNi: TOCTAHOBKH 33/1a4H,
dopMynupoBaHHs TUIIOTE3, aHATHM3A U CUHTE3a, CPaBHEHHS, 0000IIECHHS, CHCTe-
MaTH3aliH, BBIABICHUS IPUYMHHO-CIIEACTBEHHBIX CBS3€H, MONCKA aHAJIOoroB, (op-
MYJIUPOBAHMS BHIBOIOB ISl U3yUEHUS PA3IMYHBIX CTOPOH (PU3NIECKUX OOBEKTOB,
SIBIICHUI U TIPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTD CTAJIKUBATHCS B
npodeccuoHanbHOM cdepe;
. yMEeHHEe TeHEepPUPOBATh UJECH U ONPEACISITh CPEACTBA, HEOOXOAUMBIE TSI UX pea-
JU3aIHH;
. yMEHHE UCTIONb30BaTh Pa3IUYHbIE HCTOYHUKH TSI MOTyYeHUs: HPU3NIECKON UH-
dopmarum, oleHNBATh €€ JOCTOBEPHOCTD;
. YMEHHE aHAJIM3UPOBATH U MPEACTABIATh HH(POPMALIMIO B PA3INYHBIX BHIAX;
. yYMEHHE yOIMYHO MPEICTABIATH PE3YIbTAThl COOCTBEHHOTO MCCIIEJOBAHMUS,
BECTHU JUCKYCCUH, TOCTYITHO ¥ TADPMOHUYHO COuYeTas coAaepKaHue u (OpMbl IIpeICTaB-
JsieMoi HHpOpMaLuy;

* npeOMemHubIxX:

. cOpMUPOBAHHOCTDH NPEACTABICHUH O POJH U MecTe (PU3UKHU B COBPEMEHHOH Ha-
YYHOH KapTHHE MHUpA; TOHUMaHue (PU3NIecKoil cyliHOCTH HabIr01aeMbIX Bo Beenennoi
SBIICHUH, POy (PU3UKH B POPMHUPOBAHUH KPYro3opa U (yHKIIMOHATHHON TPaMOTHOCTH
YeNoBeKa /ISl pEIICHUs MPAKTHYECKUX 3a/1aY;
. BJIaJICHHE OCHOBOIIOIATAIOMMH (U3NIECKUMU MOHATUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMU M TEOPHSIMHU; YBEPEHHOE UCIIOJIb30BaHHE (PU3NUIECKON TEPMUHOIOTUH U
CHUMBOJINKHY;



. BJIaJICHUE OCHOBHBIMHU METOJAMHU HAyYHOI'O IMO3HAHUSA, UCIIOIb3YEMBIMHU B
¢u3uke: HAOIIOACHUEM, ONTMCAaHUEM, U3MEPEHHEM, SKCTIEPUMEHTOM;

. yMeHus 00pabaTeIBaTh pe3yabTaThl H3MEPEHUH, 0OHAPYKUBATh 3aBUCHMOCTb
Mexay GU3MYECKUMH BEIMYUHAMU, OOBSICHATH NOJyUYE€HHbIE pe3ybTaThl U I€TaTh
BBIBOJIbI;

. c(OPMHUPOBAHHOCTH YMEHHS pelIaTh GU3NIECKUE 3a/1a4H;

. c(hOpMUPOBAaHHOCTH YMEHUS IPUMEHSITH MMOTYYEHHbIE 3HAHUS J1J1s1 OOBSICHEHUS
YCIIOBUYM MPOTEKaHUs PU3NYECKUX SIBICHUM B MPUPOJE, MPOPECCHOHATIbHOM cdepe u Aiis
HOPUHATHS NPAKTUYECKUX PELIEHUN B TOBCEAHEBHOM KU3HU;

. c(hOpMUPOBAHHOCTH COOCTBEHHOW MO3UIIUHU IO OTHOIIEHUIO K (PU3NUIECKOM
uH(pOpMaLIUU, TOJTy4aeMON U3 Pa3HbIX UCTOYHUKOB.

B pamkax ocBoeHus yaeOHOM MuCIUTUINHBI « DU3UKa» y CTYIEHTOB (DOPMHUPYIOTCS
cleAyoIre 00mue KOMIIeTeHINH:

Kon HaumeHoBaHue pe3ybTaTa 00yuyeHHUst
OK 1 [ToHMMAaTh CYIIHOCTH W COIUAIBHYIO 3HAYUMOCTH CBOCH Oymymiei
npodeccun, TPOSIBISITh K HE YCTOMYMBBIA HHTEPEC.
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JEATEIbHOCTb, 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 00IIATHCS C
KOJUIETaMHU, PYKOBOJICTBOM, TOTPEOUTEIISIMH.

OK 7 Bbpatp Ha ce0s 0TBETCTBEHHOCTH 32 PA0OTY WICHOB KOMAH/IbI

(MOYMHEHHBIX ), PE3YJIbTAT BBINOJIHEHUS 3aJaHUM.

1.4. KoanyecTBO 4acoB Ha 0CBOeHUe padoyeii mporpaMMbl y4eOHO# TMCIUILIUHBI:

MaKCHMaJIbHOM yueOHOM Harpy3ku oOy4aromerocs 181 gac, B Tom yncie:
00s13aTeNbHON ayAUTOPHOH yueOHOU Harpy3Kku oOydaromerocs 121 gac;
CaMOCTOSTENbHOM paboThl 00yyaromerocst 60 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JIUCHOUTLIAHBI

2.1. O0beM yueOHOM NMCHUIUIMHBI M BHAbI Y4e0OHOH padoThI

Buna yuyeO6Hoii padoThI

Oovem uacos

JOKJIaJ1I0B, pedepaTos.

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) 60
B TOM YHCJIE:
MOATOTOBKA YCTHBIX BBICTYIUIEHHH MO 3aJaHHBIM TE€MaM, 3CCE, 60

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

AEATEJBHOCTU CTYAEHTOB

ConepxaHue
00yueHus

XapaKTepHUCTHKA OCHOBHBIX BHJIOB JCSITEIHHOCTH CTYACHTOB (Ha YPOBHE YUeOHBIX ICHCTBHIA)

BBenenue

YMeHHs TOCTAaHOBKH TIeTIeH AesITeNbHOCTH, TNIAHUPOBAHUSA COOCTBEHHOH IEATEITFHOCTH IS
JTOCTIOKEHUS TIOCTABIICHHBIX IIEJICH, TTIPEABUACHHUS BO3MOXKHBIX PE3Y/IbTATOB ATHX JICHCTBHH,
OpTaHM3AIIUH CAMOKOHTPOJIS M OIICHKH TOTYYEHHBIX PE3yIbTATOB.

Pa3BuTHe cr10cCOOHOCTH SICHO M TOYHO M3JIaraTh CBOM MBICIH, IOTHYECKH 0O0CHOBBIBATH CBOIO
TOYKY 3pCHUs, BOCIPUHUMATh M aHATTU3UPOBATh MHCHHUS COOCCETHUKOB, IIPU3HABASI IPABO
JIPYroro 4ejoBeKa Ha MHOE MHEHHE.

[IpousBeaeHue M3MepeHUs GPU3NICCKUX BETHYUH U OLICHKA TPAHUIIBI TIOTPEITHOCTEH
HU3MEepeHui.

[IpencraBneHre TPaHUIBI IOTPEITHOCTEH H3MEPCHHN TIPU TIOCTPOCHUH IrpaduKOB.

YMeHHe BBICKa3bIBaTh THIIOTE3HI IJIsl O0BSICHCHUST HAOJFOTACMbIX SIBJICHUM.

YMenue npejiaratb MOJIEIH SIBJICHUN.

VYkazaHue rpaHuIl IPUMEHIMOCTH (PU3NIECKUAX 3aKOHOB. M3710KeHNEe OCHOBHBIX MTOJIOKEHHH
COBPEMEHHOM HAy4YHOU KapTUHBI MUPA.

[IpuBenenre MpUMEPOB BIUSHUSA OTKPBHITHI B (PU3KKE HA MPOTPECC B TEXHUKE W TEXHOJIOTHU
npousBocTBa. Vicmonp3oBanue MHTepHETa 715 TOMCKa WHPOPMAIHN

1. MEXAHUKA

Kunemamuxa

[IpencraBnenne MEXaHMYECKOTO ABMKCHHUS Tella YPaBHEHISIMH 3aBUCUMOCTH KOOPAWHAT U
MIPOEKIMEN CKOPOCTH OT BpeMeHH. [IpecTaBieHre MexaHnueCcKoro ABMKEHUS Tella
rpaduKaMu 3aBHCUMOCTH KOOPJIMHAT M MPOCKIHEH CKOPOCTH OT BpeMeHHU. OmpeecHue
KOOpAMHAT MPOHICHHOTO IyTH, CKOPOCTU M YCKOPCHHUS Telia 1Mo rpadukaM 3aBUCHMOCTHU
KOOpPJIMHAT U MPOEKIHIA CKOPOCTH OT BpeMeHu. OnpeeseHre KOOpauHaT NpolIeHHOro My TH,
CKOPOCTH M YCKOPEHHUS TeJja M0 YpaBHEHUSIM 3aBUCUMOCTH KOOPIAUHAT U MPOEKLUNA CKOPOCTH
OT BPEMEHHU.

[IpoBeneHue cpaBHUTEIFHOTO aHATN3A PABHOMEPHOTO U PaBHOIIEPEMEHHOTO IBHKCHUH.
VYkazaHue NCIOIH30BAHUS MTOCTYNATEIBHOTO U BPAIIATEIHHOTO IBIKEHUI B TEXHHUKE.
[Tpuobperenue ombITa PabOTHI B TPYIIIE C BRITOJTHEHUEM PA3IMYHBIX COIMATBHBIX POJICH.
Pa3paboTka BO3MOYKHOW CUCTEMBI ACHCTBUIA W KOHCTPYKITUH JIJISI SKCTIEPUMEHTAITLHOTO
OTIpE/ICIICHUS] KHHEMAaTHUECKUX BEIINIHH.

[IpencraBnenne nHGOPMAINH O BUIAX ABWKCHHS B BUJIC TAOIHIIHI

3akonwl
MexaHuKu
Hviomona

OO0BsCHEHHE IEMOHCTPAIIHOHHBIX SKCIICPUMEHTOB, MTOITBEPIKAAIOIINX 3aKOH HHEPITHH.
W3mepenne maccel Tena. MisMepeHne cuiibl B3aUMOACHCTBHSI TEJI. BrIYMCICHIE 3HAUCHUST CUIT
IT0 M3BECTHBIM 3HAYCHHUSM MACC B3aUMOJICHCTBYIOIIHUX TSI U HX YCKOPCHHIMA

Berrunciienue 3HaYCHUST YCKOPEHUH TN IO U3BECTHBIM 3HAYCHUSM JCHCTBYIOIINX CHII U

Macc Ten. CpaBHEHHUE CHITBI ICHCTBUS M TPOTHUBOACHCTBUS

[IpuMeHeHME 3aKOHA BCEMHUPHOTO TSTOTCHUS MIPH PacyeTax CHII U YCKOPCHHIMA
B3aMMOJICHCTBYIOIINX TEI

CpaBHeHHE YCKOPEHHsI CBOOOTHOTO MaieHus Ha maHeTax COJIHEYHON CUCTEMBI

Brigenenue B TeKcTe yueOHWKA OCHOBHBIX KaTETOPUH HAYYHOH HHPOPMAITUU

3akonwl
coxpanenus 6
Mmexamnuxe

[IpumeHeHne 3aKOHA COXPAHESHHSI UMITYJIbCA JJTST BEIYUCICHUS H3MEHEHUH CKOPOCTEH Tel IpH
HUX B3aUMOJIEMCTBHUSIX.

N3mepenune paboThl CHIT M KI3MEHEHHE KMHETUIECKOW dHEPTUH Tella. Beraucienne paboThl CHIT
Y U3MEHEHUsI KHHETHIECKOW YHEPTHH Tea.

Brluncnienue noTeHIMaIbHON SHEPTUM Tell B TpaBUTAllMOHHOM ToJie. OnpeaeneHue
MOTCHIMATBHON SHEPTHH YIPYTo Ae()OPMUPOBAHHOTO TEJIA TI0 U3BECTHOM AedopMaiun u
JKECTKOCTH TEJa.

[Ipumenenue 3aK0Ha COXpaHEHUSI MEXaHUUECKON YHEPIUU [IPU pacueTax pe3ysbTaToB
B3aUMOJICHCTBUI TEJ rPaBUTALIMOHHBIMU CUJIAMH U CUJIAMH YIIPYTOCTH.

VYkazaHue rpaHul IPUMEHUMOCTH 3aKOHOB MEXaHHKHU.

Ykazanue y4eOHBIX JUCIHIIINH, TPH U3yIEHUH KOTOPHIX UCITOJIB3YIOTCS 3aKOHBI COXPaHEHUS

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKK Y TEPMOJIMHAMUMKU

Ochogul
MONEKYIAPHOU
KuHemuuecKkotl
meopuu.
Hoeanvuwrii 2az

BblInosHeHHE 3KCIIEPUMEHTOB, CITYKAIUX [ 000CHOBAHUSI MOJICKYJISIPHO-KUHE THYECKOH
teopun (MKT).

Peienue 3a1a4 ¢ NPUMEHEHNEM OCHOBHOT'O YPAaBHEHHSI MOJICKYIISIPHO-KHHETHYECKOI TEOpUH
rasos.

OrnpeneneHne napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHMM Ha OCHOBAaHHMH YPaBHEHUS
COCTOSTHHSI M1 IbHOTO Ta3a.

OmnpezencHue apaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHHUH U IPOUCXOISIINX POLIECCOB
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o rpadukam 3asucumoctd p (T),V (T), p (V).

DkcnepuMeHTanbHoe ueenenosanue 3asucumoctu p (T), V (T), p (V). [Ipeacrasienue B Bue
rpadMKOB H30XOPHOTO, H300aPHOTO M H30TEPMHUIECKOTO IIPOLIECCOB.

Brruncnenue cpegHeil KHHETHUECKON SHEPTUH TEIUIOBOTO IBUKEHUS MOJIEKYJ [0 U3BECTHON
TeMIepaType BeIlecTBa.

BrickaspiBanue runoTes it 00BSICHEHNST HAOJI01aeMbIX SIBJICHUH. Y Ka3aHUe IPaHuIll
TIPUMEHUMOCTH MOJIEIH «HJIealIbHbIN Ta3» 1 3akoHOB MKT

OcHogwl
MepMOOUHAMUKU

V3amepenne KOJIMUECTBa TEIIOTHI B MPOIIeccax Teronepenadn. Pacuer KoandecTsa TerioThl,
HEOOXOAMMOTO ISl OCYIIECTBICHHUS 33JAHHOTO Mpoliecca ¢ Teruionepenayeii. Pacyer
W3MEHEHHs] BHYTPSHHEH SHEPrUn TeJ, paboThl U MEpeIAHHOTO KOJIMYECTBA TEIJIOTHI C
HCIIOJIb30BAaHKEM TIEPBOTO 3aKOHA TEPMOJMHAMHKH.

PacueT paboThI, cOBEpIIEHHON Ta30M, 10 rpaduKy 3aBucUMOCTH p (V).

Beruncienue paboThl ra3a, COBEpILICHHON MPH U3MEHEHUH COCTOSIHUSI [0 3aMKHYTOMY LIUKITY.
Berunciienue KI1/1 mpu coBepIiieHu# ra3oM padOoThI B TIPOIIECCaX U3MCHEHUS COCTOSHHUS 10
3aMKHYTOMY UKy, OOBsCHCHHE PUHIIUITOB ICHCTBHS TEIUIOBBIX MalIuH. J[eMOHCTparus
poii QU3KUKH B CO3AHUH U COBCPIIICHCTBOBAHUY TCILIOBBIX JBUTATCIICH.

W3noxeHne CyTH SKOJIOTHUCCKUX MPOOIIeM, 00yCIOBICHHBIX pa00TOM TEIUTOBBIX JBUTATEIICH U
MPEUIOKEHUE MTyTH UX PEIICHUS. YKa3aHUC IPaHUIl IPUMECHUMOCTH 3aKOHOB TCPMOTUHAMUKH.
YMeHHe BECTH IUANIOT, BBICITYIINBATH MHCHHE ONITOHCHTA, YYaCTBOBATh B JUCKYCCHH, OTKPBITO
BBIPQXKATh M OTCTAUBATH CBOIO TOUYKY 3PEHHUSL.

VYkazanue yueOHbIX AUCIHUIUINH, TIPH N3YYCHUH KOTOPBIX UCIIONB3YIOT YUeOHBINH MaTepHa
«OCHOBBI TEPMOTTHAMHKI))

Ceoticmea napos,
orcuoxkocmetl,
meepovix men

W3mepeHne BIaKHOCTH BO3AyXa.

Pacuer konmmyecTBa TEMIOTHI, HEOOXOANMOTO JUIsl OCYIIECTBIICHNUS TIPOIIecca Mepexoa
BEIIIECTBA U3 OJTHOTO arperaTHOr0 COCTOSIHUS B IPYTOE.

DKcnepUMeHTAIbHOE UCCIEJOBAHUE TEIUIOBBIX CBOMCTB BemecTBa. [IpuBenenne npumepon
KalWULIPHBIX SIBJICHUN B OBITY, ITPUPOJIE, TEXHHKE.

HccnenoBanne MeXxaHMYECKUX CBOMCTB TBEpBIX Tel. [Ipumenenne Gpu3ndeckux moHsTHIH U
3aKOHOB B y4eOHOM MaTepuasie MpoecCHOHATBHOTO XapakTepa.

Hcnonp3oBanue MHTepHETA /15 TOMCKA HHGOPMAIMK O pa3padoTKax U MPUMEHEHUSIX
COBPEMEHHBIX TBEPABIX M aMOP(HBIX MaTePHAIOB

3. DJIEKTPOJJMHAMUKA

Onekmpocmamuk
a

Brruncnenue cuit B3aMMOACHCTBHS TOUEUHBIX DJIEKTPUUECKUX 3aPsII0B.

Brruncrenue HanpsHKEHHOCTH 3JICKTPHUYECKOTO OIS OAHOTO M HECKOIBKIX TOYEUHBIX
ANEKTPHUYECKUX 3apAI0B. BEUUCIeHIE MOTEHIINANA HIEKTPHYECKOTO TIOJSI OTHOTO M HECKOJIb-
KHUX TOYCYHBIX JICKTPUIECKUX 3apsioB. VI3MepeHne pa3HOCTH MOTEHITNAIIOB.

W3mepenne sHepTuH IIEKTPUIECKOTO TTOJIS 3apsDKEHHOTO KOHACHCATOPA.

Brruncrenue sHEpTUn 3IMEKTPUIECKOTO TIOJIS 3apsDKEHHOTO KOHACHCATOPA.

Pa3paboTka miaHa ¥ BO3MOKHON CXEMBI IEHCTBUH 3KCTIEPUMEHTAIBHOTO OTIPEACTICHUS
9JEKTPOEMKOCTH KOHJEHCATOPa U AUAJICKTPUUECKON MPOHUIIAEMOCTH BEILIECTBA.

[IpoBeneHne cpaBHUTENBHOTO aHAIN3a TPABUTALIMOHHOTO U AJIEKTPOCTATUYECKOTO MOJIeH

Tlocmosinnwii
mox

H3mepenue MourHoCTH dJieKTpruueckoro Toka. Msmepenne 3/1C u BHYTpeHHETO
CONPOTHBIICHUSI UCTOYHUKA TOKA.

BprinoniHeHue pacyeToB CHIIBI TOKA U HANPSDKEHUH Ha ydacTKax dJIEKTPUUECKUX LEenei.
OOBsicHEeHHE Ha IPUMEPE IEKTPUUECKON Lenu ¢ aByMs ncrounukamu toka (9/1C), B kakom
CiTydae MCTOYHUK JICKTPUIECKOM SYHEPTUr paboTaeT B peXKUMe TeHepaTopa, a B KAKOM — B
peKUMe TTOTpeOHTes.

OmnpeneneHne TeMIIEpaTypsl HUTH HAKaTUBaHUA. I3MepeHne 2IeKTpUIecKoro 3apsaaa
anekTpoHa. OOBICHEHHE MPUPOIBI IEKTPHUIECKOTO TOKA B

MeTaJuIax, IEKTPOINTAX, ra3axX, BaKyyMe U HOIyIPOBOIHHUKAX [I[pUMEHEHHE FIEKTPOIH3a B
TexHuke IIpoBeneHre CpaBHUTEIHFHOTO aHAII3a HECAMOCTOSATEIFHOTO M CAMOCTOATEIEHOTO
ra3oBBIX Pa3psI0B

CHsiTHE BOJIBTaMIIEPHON XapaKTEPUCTUKH TMOJIA.

[IpoBenenue cpaBHUTENBHOIO aHAIM3A MTOJTYITPOBOAHUKOBBIX TUOI0B U TPHUOJIOB.
Hcnonp3oBanue MHTepHETA A5 TOMCKA UH(POPMALIUHU O TICPCIICKTHBAX Pa3BUTHS
[OJIyIPOBOIHUKOBOM TEXHUKHU.

YcTaHoBKa NPUUMHHO-CIICCTBEHHBIX CBsI3el

Maenummnole
A6/IeHUsL

W3mepenue MHIYKUMU MarHUTHOTO 1oJist. Beruucnenue cui, 1eHCTBYIOMIMX Ha MPOBOIHUK C
TOKOM B MAarHMTHOM IIOJIE.

Brruncnenue cui, 1eMCTBYIONIMX HA SJIEKTPUUYCCKUM 3apsijl, IBMKYIIUNCS B MATHUTHOM IIOJIE.
HccnenoBanue ABJICHUN 3JIEKTPOMAarHUTHON MHAYKIIUH, CAMOUHAYKIINH.

Brraucnenue sHepTHA MarHATHOTO TIOJIS.

OOBsICHEHHE TTPUHIIAIIA JCHCTBYSI dJICKTPOABUTATEIIS.
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OOBsicCHEHHE TIPUHIMIIA JEHCTBHS TeHEpaTopa IEKTPHUECKOTO TOKA U
JICKTPON3MEPHUTENBHBIX TIPHOOPOB. OOBsICHEHHE IPUHIIHIA ICHCTBHS Macc-crieKTporpada,
ycKopuTesel 3apspkeHHBIX dacTil. OObsSCHEHHE PO MAarHUTHOTO OISt 3EMITH B JKU3HA
pacTeHuH, )KUBOTHBIX, YeJIOBEKA.

[TpuBeneHne npuMepoB NPaKTHYECKOTO NPUMEHEHNUS N3YUCHHBIX SBJICHUH, 3aKOHOB,
pudOpOB, YCTPOKCTB.

[TpoBeneHne CpaBHUTEIBHOTO aHATIHM3A CBOHCTB JIEKTPOCTATHYECKOT0, MATHUTHOTO U
BUXPEBOTO HJIEKTPHYECKUX MOJICH.

OOBsCHEHHE Ha PUMEPEe MarHUTHBIX SIBJICHUH, HOUYeMy (DH3HKY MOKHO pacCMaTpHUBaTh KakK
MeTaJiCIUIUIIHY

4. KOJIEBAHU S 1 BOJTHBI

Mexanuueckue
Konebanus

HccnenoBaHue 3aBUCUMOCTH MEpUO/ia KOJieOaHWH MaTeMaTHYECKOTO MasiTHUKA OT €ro JUINHBI,
MacChl U aMILIHTY /bl Kostebanuii. MccneoBanne 3aBUCUMOCTH TIepHo/ia KoyieOaHmii rpy3a Ha
MPYKHHE OT €ro Macchl U KECTKOCTH MPYKUHBL. Bhruncienne nepuoja konebaHui
MaTEeMaTHYCCKOTO MAsITHUKA MO0 U3BECTHOMY 3HAYCHUIO €T0 JUTUHBI. Bhrncienue nmepuoaa
KoJIeOaHUH rpy3a Ha MPYKHUHE 110 H3BECTHBIM 3HAUYCHUSIM €TI0 MAacChl U )KECTKOCTH MPYKHIHEI.
BrIpaboTKa HABBIKOB BOCIIPHHHMATh, aHAIM3UPOBATh, IEpepadaThiBaTh U MPEIbIBIATH
WH(POPMAIIUIO B COOTBETCTBHH C IIOCTABJICHHBIMU 331a9aMHU.

[IpuBencHME MPUMEPOB aBTOKOJICOATEIBHBIX MEXaHHUCCKUX cucTeM. [IpoBenenune
Kiaccu(UKAIUH KoJIeOaHui

Ynpyaue eonnvi

V3mepenne JUIMHBI 3BYKOBOI BOJIHBI MO pe3yJibTaTaM HaOIroIeHUH HHTep(pEepEeHIMN 3BYKOBBIX
BOJTH.

HaGmotenne 1 00bsICHEHHE SIBIICHUH HHTEPPEPEHINY U TU(DPpaKIINy MEXaHUISCKUX BOJTH.
[peacraBnenne o0OnacTeil MPUMEHEHHs YIbTPa3ByKa U MEPCIEKTUBBI €0 UCIIOIb30BaHHs B
Pa3IMYHbIX 00JACTIX HAYKH, TEXHUKH, B MEAMIIHE.

W3noxeHne cyTr 9KOJIOTHYECKUX POOIIeM, CBSI3aHHBIX C BO3/ICHCTBUEM 3BYKOBBIX BOJH Ha
OpTraHU3M YeJIOBeKa

DnekmpomacHum
Hble
Konebanus

HabnroeHue ocuuiorpaMM TapMOHHYECKUX KOJICOAHU CHITBI TOKA B LICTIH.

W3mepenue 27eKTpoeMKOCTH KOHIeHcaTopa. M3MepeHrne HHAYKTUBHOCTh KaTYIIKH.
HccnenoBanue siBIEHUS JIEKTPUYECKOTO pe30HAHCa B MOCIEI0BATEIHLHON LIEMH.
[IpoBeneHue aHAOTUU MEXKAY (PU3MUCCKUMH BEITMIHMHAMU, XapaKTCPU3YOIIIUMHI
MEXaHUYCCKYO U JJICKTPOMATrHUTHYIO KOJICOATeIbHBIC CUCTCMEI.

Pacuer 3HaueHuit cUIIbl TOKA U HANPSDKEHUS HA DJIEMEHTAaX LeMHU NEPEMEHHOTO TOKA.
HccnenoBanue nmpuHIUNa neicTBUs TpaHchopmaropa. MccenoBanne MpHHIIAIIA ISHCTBHS
TeHepaTopa mepeMeHHoro Toka. VMcmons3oBanne MHTEpHETA T TONWCKA HH(DOPMAITHH O
COBPEMEHHBIX CTIOC00aX Mepeaadn dJICKTPOIHEPTHH

DnekmpomacHum
Hble
60JIHbL

OcyIiecTBICHNE paAUONepeIaun U pagnonpreMa. FccineqoBaHue CBOMCTB 3JICKTPOMAarHUTHBIX
BOJIH C TIOMOIIHI0 MOOMIIBHOTO TesedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOIICHHUS K H3yYaeMbIM Ha YpOKaxX (hHU3UKH 00BEKTaM U
OCBaMBacMBbIM BHIaM JICATCIbHOCTH. OOBICHCHHUE PUHIMITHAILHOTO PA3IUYHS TIPUPOIBI
YOPYTUX U SJICKTPOMATHUTHBIX BOJH. M31105KCHHE CYTH SKOJIOTHIECKUX MTPOOIICM, CBA3aHHBIX C
AJIEKTPOMATrHUTHBIMH KOJICOAHUSMH U BOJTHAMH.

OOBSCHCHHE POJIU JICKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX UCCIICAOBaHMIX BeeneHHOM

5. OIITUKA

Ipupooa ceema

[IpumeHeHue Ha MPAKTUKE 3aKOHOB OTPAKEHUS U MPEJIOMIICHHSI CBETa MIPU PEILICHUU 3a/a4.
OrnpeneneHue CreKTPalbHbIX IPAHULL YYBCTBUTEIBHOCTH YEJIOBEUECKOro IJia3a.

YMeHHe CTPOUTh H300paKEeHUs MPEIMETOB, TaBACMbIC JIMH3aMH. PacueT pacCTOSIHUS OT JIUH3BI
JI0 M300paKEHUS TIpeIMETA.

PacueT onTHYecKON CUIIBI TUH3EI.

N3mepenne GOKYCHOTO pacCTOSIHHSI TUH3BI.

McnplTanue Mojiesieil MUKPOCKOIIA U TEJIeCKOMa

Bonnosvie
ceoticmea ceema

Habmronenne sBneHust nHTEpHEPEHINN IIEKTPOMArHUTHEIX BOJH. Habnronenune spneHns
TU(PaKINU SJICKTPOMATHUTHBIX BOJIH. HaOumoieHne sSIBieHUs MoIspu3aun
AJIEKTPOMArHUTHBIX BOJH. MI3MepeHue UIMHBI CBETOBOW BOITHBI TI0 Pe3yIbTaTaM HaOIIOICHHS
siBnieHust uHTepdepenimu. HaOmronenue seieHus audpakuuu ceera. HabnroaeHne sBieHus
MOJISIPU3ALIMH U AUCTICpCUH cBeTa. [ouck pasnuyuii u CX0ACTBA MEXKAY TUPPAKIUOHHBIM U
JIUCTIEPCUOHHBIM CHIEKTPaMH.

[IpuBeaenne npuMepoB MOSIBICHUS B IPUPOJIE U UCIIOJIB30BAHUS B TEXHHUKE SIBJICHUN
uHTephepeHIyy, TudPAKINY, TOJSIPU3AINN U TUCIIEpCHU CBeTa. [lepeunciieHue MeTo0B
[MO3HAHUS, KOTOPBIC MCIIOJIB30BAHbI IPH N3YUYCHUH YKa3aHHBIX SIBJICHUHI

6.0OCHOBBI CHCHHaJ’ILHOﬁ TCOPHUU OTHOCUTCIILHOCTU

OCHOBEBI

| O6bscHenne 3HaunMOCTH OmbITa Maiikenbcona-Mopiu
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crenuaIbHON
Teopuun
OTHOCHUTEIHLHOCTH

dopmynupoBaHue MOCTYIATOB

O0mbsicHeHne 3¢ pexra 3aMeTICHNs] BpeMEHH

Pacuer sHeprun Moxosi, NMITyJIbCa, JHEPTUU CBOOOTHOHN YaCTHIIBI

BripaboTka HaBBIKOB BOCIIPUHMMATh, aHAIM3UPOBATh, TIEpepadaThiBaTh U MPEAbSIBISATH
nH(OpMaNHUIO B COOTBETCTBUH C ITOCTABICHHBIMY 331a4aMH

7. SJIEMEHTBI KBAHTOBOW ®H3HKI

Keanmosas
onmuka

Habnromats gortoanexrpuueckuii 3¢ dhext. O0bsIcHATh 3aK0oHbI CTOJICTOBA U JABJIICHUE CBETA HA
OCHOBC KBaHTOBBIX MIPEICTABICHHUI.

PacueT MakcUMaITbHOW KUHETHYECKOH SHEPTUH IIEKTPOHOB MPH (POTOIIEKTPHIECKOM
adexre.

Ornpenenenue padOTHI BEIXOA SJEKTPOHA 10 TpadUKy 3aBHCUMOCTH MaKCUMAITbHOM
KHHETHYECKON YHEPTUH (POTOIIEKTPOHOB OT YAaCTOTHI CBeTa. M3mMepeHne paboThl BEIXOAa
ANEKTPOHA.

[epeuncienne mMpUOOPOB YCTAHOBKH, B KOTOPBIX IPUMEHSACTCS 0€3- HHEPIIMOHHOCTh
¢doroaddekra.

OOBsCHCHHE KOPITYCKYJIIPHO-BOJIHOBOTO Ayalin3Ma CBOHUCTB (poTOHOB. OOBSICHEHUE POITH
KBaHTOBOH ONTHKH B Pa3BUTHU COBPEMEHHON (QU3UKU

Duszuxa amoma

HabnrogeHne MTUHEWYAThIX CIICKTPOB.

Pacyer 9acTOTHI ¥ JUTMHBI BOJHBI HCITyCKAEMOTO CBETA MPH MEPEX0ie aTOMa BOAOPOIa U3
OJIHOTO CTAllMOHAPHOTO COCTOSIHUSA B ipyroe. OObSICHEHHUE TPOUCXOKICHUS THHEUIATOTO
CIIEKTpa aTOMa BOJIOPOJIA M PA3IUYINS INHEHIATHIX CIICKTPOB Pa3IMIHbIX Ta30B. MccinenoBanue
JINHEWYaTOTO CIIEKTPA.

Brruncenue JmHBI BOJHEI 1e BpOiiis 9acTHIIBI ¢ U3BECTHBIM 3HAYCHUEM HMITYJIbCa
HccnenoBanue mpuHIUIA paOdOTHI TIOMUHECIICHTHOH JlaMITbl. HaOmronenne u 00bsICHeHNE
MPUHLKIIA JeUCTBUS Jiazepa. [IpuBeneHre npuMepoB UCTIOIB30BaHUS J1a3epa B COBPEMEHHOM
HayKe U TEXHUKE.

Vcnonp3oBanue MHTepHETA 115 TOMCKA MH(GOPMAIIMK O ICPCICKTHBAX MPUMEHCHHUSI J1a3epa

Duszuka
amomHo20 10pa

Habnronenue TpekoB anbha-gacTuil B kKamepe Bunbcona. PerucrpupoBanue saepHbIX
M3ITy4eHUH ¢ momoIpto cuetunka ['eifrepa.

Pacuer sHepruu cBsi3u aTOMHBIX sJIED.

Ormpenenenue 3apsaa 1 MacCOBOTO YMCIIa aTOMHOTO SiZipa, BO3HUKAIOIIETO B Pe3yJIbTaTe
PaavoaKTUBHOIO pacrmaja.

Berunciienue sHeprun, 0CBOOOKAAOIICHCS TIPU PAIHOAKTHBHOM paciaje.

OmnpeneneHne IPOIyKTOB SACPHOIN PEaKITHH.

Brraucnenue sHepTHA, 0CBOOOKIAIOIICHCS TIPH SIEPHBIX peaknusax. [lonnmanme
MIPEUMYIIECTB U HEOCTATKOB MCIIOIB30BAHM ATOMHON SHEPTUHN U HOHU3UPYIOMINX W3TyUCHNN
B IIPOMBIIIJICHHOCTH, MEIHUIINHE.

W3noxeHne CyTH SKOJIOTHYECKUX MPOOIIeM, CBI3aHHBIX ¢ OMOJIOTHYECKUM JeHCTBUEM
PanTMOaKTUBHBIX M3ITyUCHHH.

[IpencraBnenne 0 XapakTepe YeThIPEX THUIOB (PYHIAMEHTAIBHBIX B3aUMOICHCTBHI
9JIEMEHTAPHBIX YAaCTHII B BUAC TAOIHIIBI

[IpoBenenue kiaccu(PUKALNU ICMEHTAPHBIX YACTHUI] 110 UX (PU3HYCCKUM XapaKTCPUCTHKAM
(Mmacce, 3apsiny, BpEMEHH JKU3HU, CITUHY U T.JI.).

[ToHnMmaHue ICHHOCTEH HAYYHOTO MO3HAHUS MUPa HE BOOOIIIE JJIs YSIIOBCUCCTBA B IIEJIOM, a
JUTA KaXXI0TO 00yJaroIIerocs JINIHO, IEHHOCTEH OBJaICHIUSI METOJOM HaY9IHOTO MTO3HAHUS /IS
JIOCTIDKEHUS ycTIexa B TI0OOM BHJE MPAKTHYECKON EATSIFHOCTH

8. BOJIIOLVS BCEJIEHHOM

Cmpoenue u
paseumue
Bcenennoii

Hab6nronenue 3a 3Be3namu, JIyHOU M ITaHETaMU B Teseckorn. HabmoaeHne CONMHEYHBIX MSITEH C
MOMOILBIO TEJIECKOTIA M COTHEYHOTO IKpaHa.

Hcnonb3oBanue MHTepHETA TS MOUCKA H300paKEHUIT KOCMHUYECKHX 00BEKTOB M HH(POPMAIIUH
00 ux ocobenHocTsix OOCyKIeHNE BO3MOXKHBIX ClieHapHeB 3Boutonun Beenennoit. Mc-
nosp3oBanue MHTEpHETa 15 MOMCKA COBPEMEHHOIT HH(OpMALUK O pa3BUTHH BceeneHHOI.
Onenka nHGOPMAIINH C TIO3HUIIMH €€ CBOWCTB: IOCTOBEPHOCTH, OObEKTHBHOCTH, ITOJTHOTHI,
AKTYaJIbHOCTH H T. JI.

Deonroyus 36e30.
Tunomesa
NPOUCXOAHCOCHUS
Conneunoii
cucmembl

Brruncienue sHeprun, 0CBOOOKAAIOMICHCS IPU TEPMOSICPHBIX PEAKIINAX.
dopMynupoBKa MPOOIEM TEPMOSIEPHON SJHEPTETUKH.

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

OOCyXKIeHHe COBPEMEHHBIX THIIOTE3 O MPOUCXO0KIeHUN COTHEYHON CHCTEMBbI
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3. YCJIOBUA PEAJIM3AIIAN YUYEBHOU JAUCIHUAIIJINHBI
3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHHI0
Peanuzamus yuyeOHOW MUCHMIUIMHBI TpeOyeT Haiuuus ydeOHOro kaOwHeTa M JabopaTopuu
bu3uKu.

O6opynoBanue y4eOHOro KaOWHETa: KOMIUIEKT TUIAKATOB, MOJENIb «CTPOCHUS
COJIHEYHOM CUCTEMBD.

Texauveckue cpeacTBa 00ydeHUs: MyIbTUMEIUHBIN TpoekTop Optoma DS316L DLP
SVGA 800*600 2700 ANSI 4000.1.1.1, aBToMaTu3upOBaHHOE paboyee MECTO C MOJIKIIOYCHUEM
k cetn Matepuer: kommnerotep Celeron J40051-C 2.7 DualCore/ PRIME J40051-C 3Byx Buaeo
LANI1Gb USB3.0/ DIMM DDR4 4GB/ 500GB / mATX 450Bt USB3.0 Audio), sxpan
npoekinoHHbI  SlimScreen 138*180 nHacTeHHBI pyTOHHBIA 4:3. pa3BEeTBU TENb CHUTHaIA
HDMI.
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3.2

Y4eOHo-MeToAUYecKOe U MHGOPMALIMOHHOE 00ecTieyeHHe TUCIHMIIIMHBI

a) OCHOBHasI IUTEpaTypa:

Ne Hcrounuk
11/T1
1 | AmutpueBaB.®. dusuka ns npodeccuii M CEUanbHOCTEH TEXHUYECKOTO PO
[Teker] : yuel. st cTya. yupexaeHuit cpea. mpod. obpazoBanus. — 5-e u3n., crep. / B.
®. JImutpueBa. — Mocksa : W11 "Axkagemus", 2018. — 448 c. ISBN 978-5-4468-6570-3
2 | T'opnau, B. B. ®usuka : yaueOHoe mocobue aisi cpeHero npodecCHOoHaIbHOTO

ob6pazoBanus / B. B. 'opmau. — 2-e u3a., ucnp. u non. — Mocksa : U3parenbcTBo
HOpaiir, 2019. — 215 c. — (IIpodeccuonansnoe odpazoBanue). — ISBN 978-5-534-
09366-7. — Texkct : anektponnsbIit // OBC Opaiir [caiiT]. — URL: https://biblio-
online.ru/bcode/438590 (nara obpamenus: 17.05.2019).

0) JONOJHHTENbHAS JIUTEPATypa:

Ne
/o

Hctounuk

1

Bacwuibes, A. A. ®u3znka : yueOGHOE ocoOue Uit CpegHero npohecCuoHaIbHOTO
obOpazoBanus / A. A. Bacunnwes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3/., UCIIP. U JIOM.
— Mocksa : M3narensctBo KOpaiit, 2019. — 211 c. — (IIpodeccronanshoe
obpazoBanmne). — ISBN 978-5-534-05702-7. — Texkct : anektponnsiii // ObC KOpaiit
[caiiT]. — URL: https://biblio-online.ru/bcode/438066 (nara obpamenus: 17.05.2019).

Kpapuenko, H. 1O. ®usuka : yaeOHHK U TPAKTUKYM JIsl CpeTHET0 Mpo¢dheCcCHOHATBLHOTO
obpazoBanus / H. FO. KpaBuenko. — Mocksa : M3narensctBo KOpaiit, 2019. — 300 c. —
(ITpodeccuonansuoe odpazoBanne). — ISBN 978-5-534-01418-1. — Tekcr :
anexkTpoHHbIi // DBC FOpaiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/434391(nara obpamienus: 18.05.2019).

Aiizennon, A. E. ®usuka : yueOHUK U IPAKTUKYM JUI CPEAHETO IPOPECCHOHATHLHOTO
obOpazoBanms / A. E. Alizenion. — Mocksa : 3narensctBo FOpaiit, 2019. — 335 ¢. —
(ITpodeccronansrnoe odpazoBanue). — ISBN 978-5-534-00795-4. — TekcT :
anextponHsi // DbC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/436537(nata obpamenns: 18.05.2019).

OpMAalMOHHBIE 3TEKTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

HUcTounuk

DnekTpoHHas ouoimoTedyHas cuctema «budmmoTex. M3natenscTtBo K Y»
https://mgri-rggru.bibliotech.ru

DnekTpoHHO-OnOroTeuHas cucreMa «M3narensctBo Jlanwy/ komn. MHxeHepHO-
texanueckue Hayku (TromI'Y) www.e.lanbook.com

DnekTpoHHO-0MOIMoTeyHast cuctema «elibrary» / [IpaBooOnagarens: OOmecTBo ¢
OorpaHHYCHHON O0TBETCTBEHHOCTHIO «PYHDby» (RU)

OnexktpoHHo-0nOMoTeyHast cuctema «9bC FOPAUTY / www.biblio-online.ru
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOUN

JUCHUIIIAHBI

KoHTponr © oOleHKa pe3yiabTaTOB OCBOCHUS YUE€OHOW TUCITUTLIMHBI

OCYILECTBIISAETCS

npenojaBaTesieM B Ipollecce MPOBEACHUS MPAKTHUUECKUX 3aHATUH U J1TaOOpaTOpHBIX pPadoT,
TECTUPOBAHUS, & TAKXKE BBITIOJHEHHUS OOYUYaIOIIMMUCS WHIUBUAYATBHBIX 3aJaHUH, MPOCKTOB,

HUCCIIEJOBAHUMN.

PesynbTaTsl 00yyeHus

@DopMBbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJbTATOB 00yUEeHHUs

. JUYHOCmHbIE:
- YyBCTBO FOPAOCTH M YBKEHUS K UCTOPHU
1 JIOCTIOKEHHUSM OTCUECTBEHHON (hHU3NIECKOU
HAyKH; QU3NIECKHA TPAMOTHOE MTOBEICHUE B
npoQeCCHOHANTLHON JISATETLHOCTH U OBITY TIPH
oOpalieHuu ¢ IpudopamMu U YCTPOHCTBAMHU;

- TOTOBHOCTH K TPOJIOJDKEHHUIO 00pa30BaHU
Y TIOBBIIIICHUS KBaTU(UKAIIMH B U30paHHOM
po(heCCUOHANBHON NIEATEIILHOCTA U 00bEKTHBHOE
0CO3HaHUE PONH (PUBNIECKUX KOMIIETCHIINH B
3TOM;

- YMEHHE HUCTIOIB30BaTh TOCTHKEHUS
COBpEMEHHON (PM3NYECKON HAYKH U (PU3NIECKIX
TEXHOJIOTHH JJI51 TIOBHIIIEHUSI COOCTBEHHOTO
WHTEIUICKTYaIbHOTO Pa3BUTHS B BEIOPAHHOM
po(heCCUOHATBHON IEeATEIHOCTH;

- YMEHHE CaMOCTOSITENTLHO JOOBIBATH HOBEIE
JUTst ce0sl pu3udecKue 3HAHUS, UCTIONbB3YS IS
3TOTO JOCTYTHbIE NCTOYHUKHU HH(pOpMaLny;

- YMEHHUE BBICTPauBaTh KOHCTPYKTUBHBIE
B3aMMOOTHOIIIEHHUS] B KOMaHJIE 110 PEIICHU0
00IIIMX 3a7a4;

YMEHUE  YyNOpaBIsATH CBOEH  IO3HABATEJIBHOM
JIESITeIbHOCTHI0, TIPOBOIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O UHTEIUICKTYAJILHOTO Pa3BUTHS;

DK3aMeH.

TectupoBaHue.

OKCIepTHAs OLEHKA TOKJIAI0B U 3aIUThI
pedeparos.

YCTHBIN U NTMCEMEHHBIN OIpOC.

DKcrepTHast OI[eHKa BBHITIOTHEHHS
CaMOCTOSTEITLHON Pa0bOTHI.

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

. Memanpeomemuuvle:

- HCIIOJIb30BaHUE PA3IMYHBIX BUIOB
MO3HABATEIILHON IeATEeIHbHOCTH ISl PEUICHUS
(bU3HYECKUX 3a/1a4, IPUMEHCHHE OCHOBHBIX
METOJIOB ITO3HaHUs (HAOJII0ICHHMS, OITMCAHMUS,
WU3MEPEHUS, SKCIICPUMEHTA) I U3YICHHS
Pa3TUYHBIX CTOPOH OKpY Karomei
JNEeWCTBUTEIILHOCTH,

. HCITOJIb30BaHUE OCHOBHBIX
WHTEIICKTYATbHBIX OIEePAIMii: TOCTAHOBKHU
3ama4n, GOpMyITHPOBAHUS TUTIOTE3, AaHATN3a U
CUHTE3a, CPaBHEHHS, 0000IIEHHUS, CUCTE-
MaTH3alliH, BBISIBJICHUS TIPUIUHHO-
CJIEICTBCHHBIX CBS3€H, TOMCKA aHAJIOTOB,
(dbopMyITUPOBaHUS BEIBOJIOB JJIsI U3YYCHUS
Pa3IMYHBIX CTOPOH (PU3UIECKUX OOBEKTOB,
SIBJICHUW U TIPOIIECCOB, C KOTOPBIMHU
BO3HHMKAET HEOOXOAMMOCTh CTAJIKMBATLCS B
npodeccuoHaabHOM cdepe;

. YMEHHE TeHEPUPOBATh UJICH H

DK3aMeH.

TectupoBaHue.

DKcnepTHast OIlCHKA JTOKJIaI0B U 3alUThHI
pedeparos.

YCTHBIN U NTMCEMEHHBIN OIpOoC.

DKcHepTHasl OI[CHKA BBITIOTHCHHS
CaMOCTOSITETLHON PabOTHI.

BrimoHeHune u 3ammuTa 1ab0paTopHBIX padoT.
DKcnepTHast OI[eHKa BBHITTOTHEHHS TPAKTHIECKOM
paboTeL.
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OTIpeNieNIATh CPEACTBA, HEOOXOIUMBIE [T UX
peanuzanumy;

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

. yMEHHE aHAJIU3UPOBATh U
NPEICTaBIATh HH(POPMAIIMIO B PA3IUYHBIX
BU/IAX;

. YMEHHUE IYyOJIUYHO MPEICTABIIATh
pe3ynbTaThl COOCTBEHHOTO HCCIIEIOBAHUS,
BECTH JMCKYCCHH, JOCTYITHO ¥ TAPMOHUYHO
coderast cofep>kaHue 1 (popmbl mpeicTaB-
asieMoit nadopmaruu;

. npeomemmbole:

. c(hOpMHUPOBAHHOCTH MPEACTABICHUH O
poisiu u MecTe (PU3UKU B COBPEMEHHOMN Ha-
YYHOU KapTUHE MUPA; TOHUMaHHE
(U3UIECKON CYITHOCTH HAOJI01aeMBIX BO
Bcenennoii siBneHuit, poiau pU3NKH B
dbopMHpPOBaHUH KPYTro30pa u
(GYHKIIMOHATBHOW TPaMOTHOCTH YeJIOBeKa IS
pelIeHNs MPaKTUYEeCKUX 3a/1a4;

. BJIQJICHHE OCHOBOTIOJIATAI0IIUMU
(bu3NYECKUMU TOHSATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH W TEOPUSIMU;
YBEPEHHOE HCTI0Ib30BaHue (PU3NIeCcKOn
TEPMHHOJIOTHH U CUMBOJIUKH,

. BJIa/ICHHE OCHOBHBIMH METOJAMHU
HAYYHOTO MMO3HAHUS, UCTIOIh3YEMBIMHU B
bu3uKe: HaOIIOICHUEM, OTTCAaHUEM,
U3MEpPEHUEM, SKCTIEPUMEHTOM;

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

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

MPUMEHSITH MTOJIYYCHHBIC 3HAHUS JIJIS
00BSICHEHUS YCIOBUN MPOTEKAHUS
(du3nUecKuX SIBICHUH B IPUPOJIE,
npodecCuoHAIbHON chepe U I IPUHATUS
IIPAaKTUYECKUX PELICHUI B IIOBCEAHEBHOMN
KU3HU;

c(OPMHPOBAHHOCTH COOCTBEHHOM MO3UIIUU TIO
OTHOIICHHUIO K (PU3UIECKON HHPOPMAIIHH,
NOJTy4aeMOM 13 pa3HbIX HCTOYHHUKOB.

OK3aMeH.

TectupoBanue.

DKcnepTHast OIleHKa TOKJIa0B U 3alUTHI
pedeparos.

YCTHBIN U MUCBbMEHHBINA OMPOC.

DKcrepTHast OI[eHKa BBHITIOTHEHHS
CaMOCTOSTEITLHOM paOOTEHI.

BrimonHeHue 1 3ammTa J1abopaTopHBIX PadoT.
DKcnepTHast OI[eHKa BBHITOTHEHHSI TPAKTHIECKOM
paboTHI.
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Pa3zpaborumnk:

Crapoockonbckuii punuan

¢denepanbHOTO
roCyIapCTBEHHOTO
OFOIKETHOTO
00pa30BaTENILHOTO
yupexaenus BO
«Poccuiickuit
roCy1apCTBEHHbIN
re0I0ropa3BeN0YHbIN
yHuBepcureT uM. Cepro
Op>xoHUKHI3EN

[Ipenonasareinb

%@)& E.H.ITemxos

(mecto paboTh)

IKCNepThi:

Crapoockonbsckuii (unuan

(denepanbHOTO
roCyIapCTBEHHOTO
OromKETHOTO
00pa3oBaTenbHOrO
yupexaenus BO
«Poccuiickuit
rOCY1apCTBEHHbIN
r'eOJIOrOpa3Be0YHbIH
yHuBepcureT um. Cepro
OpxOHUKHA3EN

(3aHMMaemas TOJDKHOCTB)

Kanmunat pusuko-
MaTeMaTUYeCKUX HAYK, JOLEHT

(nHvImansL, hamums)

/ ‘A.B.KpupoueHko

(mecto paboThi)

CTU HUTY «MHUCuCy»

(3aHMMaeMasi TOJDKHOCTD)

Jlouent kadenpsr puzuku,
Kanaunat TeXHUYEeCKHUX HayK

// (wtumansi, hamums)

/ | %Q/ 0O.C.Kpasuosa

(mecto paboTh)

(3aHMMaeMas TOJDKHOCTB )

(ngfunanm, (hamuus)
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IKCHEPTHOE 3AK/IOYEHHE

Ha pabouyto nporpaMmy y4eOHOH TUCIIUTUTHHBI
«Dusuka»
10 CIEUHMATBHOCTH:
21.02.08 ITpuknagHas reose3usl.

Paspaborunk — Ilemxos Eprenuit Huxonmaeswu, mnpenogasarens «CTapoOCKOILCKOTO
dummana Poccniickoro rocyiapcTBEHHOTO reosioropa3sBenouHoro yHuBepeutera nvenn Cepro
Opmxonuxunze» (COD MI'PH).

CrpykTypa pabouell mporpamMMbl COCTOMT M3. TAacriopta paboueil TiporpamMmbl yueGHOM
OMCLMILUIMHBL, CTPYKTYPhl M IPHUMEPHOTO COAEpKaHus Yy4eOHOH AMCIMIUIMHBI, YCIOBHIA
peanM3auMu y4eOHOH MUCLUMIUIMHBI, KOHTPOJS M OLEHKH PE3yJIbTATOB OCBOEHHs Yy4ueOHOM
JICLUTUTHHBL

Pabouyas mporpaMma cocTaBieHa Ha OCHOBE MPHUMEPHOM MPOrpamMMbl 00106 pa3oBaTeIbHOM
y4ebHO! quctummHbel «DPusnkay Ui NpoQecCHOHANBHBIX 00pa30BATE/bHBIX OpraHUu3allyii,
pexomeHnoBaHHbIX DI'AY  «OHUPO» gy peanusanuy  OCHOBHOH — npod)eCCHOHABHOM
obpasopatenpHoii nporpammer CIIO nHa 6asze ocHOBHOTO 001IETo 00pa30BaHMA C TONYYEHHEM
cpennero obuiero obpasosanus (ITpotokon-Ne3 ot 21 wronsa 2015 r. PeructpauvoHHbI HOMED
peuensuu 384 or 25 mrons 2015 r.), ¢ yuetom pexomenpanuii PI'AY «DHUPO» 1o opraHusaimiu
TMOJIYYEHHs CPefHero obiero o0pa3oBaHus B MPEAeiax OCBOSHUS 00Pa30BaTEIbHBIX IPOIPAMM
cpezHero nmpogeccHoHansHoro odpasoBanus (nporokos Ne3 ot 25.05.2017 r.).

B paGoueil mporpamMMe OTpakeHbI TeMaTHYeCKUe pasielnbl: «MexaHuka», «MojeKkyaspHas
¢usuka. Tepmoaunamukay, «dnekrpoauHamukay, «Konebanus v Bonnb», «Onrukay», «OCHOBbI
CTIEUATIBHOM TEOPUH OTHOCUTENBHOCTHY, «CTpOEHHE aTOMa U KBAaHTOBast (PusuKa», « DBOJHOLHSA
Beenennoit».

Crnucok yueOHBIX M3aHUI CONCPXKMT JUTEpatypy ¥ WHTEpHET MCTOYHMKH, HO3BOJIAIOIIME
OCBOWTH COJIEPKAHUE yUeOHOH TUCLIMIUTUHBI B TIONIHOM 00BEME.

Pabo4as mporpaMma MOXeT ObITh PEKOMEHIOBAHA JUISl IPUMEHEHHS B Y4EOHOM MPOLIECCE 10
crneumanbHocTh: 21.02.08 TlpuknamHas reoae3us.

OKCIIEpT: /
KpuBoueHko Asnekceii Bukroposuy /6. 05, 2019 / )
CO® MI'PU Hfof{mcy)
KaHAMUAAT PU3MKO-MATEMATHYECKHX HAYK, JOLUEHT




JKCHEPTHOE 3AKII0YCHHE
Ha pabouyro nporpammy y4eOHOM JUCHUTUTAHBI
«Du3uKa»
II0 CHEeLMANBHOCTH:
21.02.08 IpukitamHas reoae3us.

Paspabotumk  paGoueii  mporpammbl:  IlemkoB  Eprenmit  Huxonaepwu,
npenoaasarens (usuku «Crapoockoibekoro (pummana Poccuiickoro rocyaapcTBEHHOTO
re0JI0ropasBeo4HOro ynusepcurera umeru Cepro Opmxonukuaze» (COD Ml PH).

Pabouas mporpamMma 4eTko CTPYKTYPHpOBaHa M COCTOMT 3. MacropTa padoucit
IporpaMMbl y4eOHON TUCUMIUIMHBI, CTPYKTYPBI U COAEp aHUs Y4eOHON TUCIUTUTMHBI,
YCIIOBUM peanu3anuy y4eOHOM TUCUUIUIMHBL, KOHTPOJIS U OLICHKH Pe3yJIbTaTOB OCBOCHUS
y4eOHO! TUCIUITIMHEL,

Pabouas rporpamMma cocrapiiena B coorBercTBruu ¢ TpedoBanusmMu OI'OC CIIO no
YKa3aHHOW CIELMAIbHOCTHA U CONCPKUT BAKHBIE TEMATUYECKUE pa3deiibl: «MexaHukay,
«OCHOBBI ~ MOJIEKYJSIPHOM (U3MKH W  TEPMOAMHAMUKHY, «ODJIEKTPOJUHAMHKAY,
«Konebanua u BomHbI, «OnTtukay, «OCHOBBI CHEIAAIBHON TEOPUU OTHOCUTESILHOCTH,
«2J€eMEHTHI KBaHTOBOM (pu3ukuy, « OBomroims BeeneHHOiM .

Heo6xoa1Mo 0TMETHTH COOTBETCTBYE YPOBHEIH OCBOCHMS y4eOHOr0 MaTeprala ero
CONCPIKAHUIO W 3HAYMMOCTU Ui (POpMUpPOBAHMS YKa3aHHBIX B CTaHAapTax oOLIMX
komrieTeHumii (OK), a Takke cOOTBETCTBHE (OPM H METOJOB KOHTPOJS U OICHKH
pe3yabTaraMm o0y4eHuUs, B T.9. JAHHBIM KOMITETCHIIAAM.

@opMbl M METOABI KOHTPOJII M OLEHKHA pe3yJAbTaTOB OOYyUeHHS OTOOpaHbBI
ONTUMAJIBHO € YIETOM CHELM(PUKH OCBOCHHBIX OOIIMX KOMITETEHITHI.

Ilepeuenp y4eOHBIX M3JAaHHI COAEPNKUT JOCTATOYHOE KOJMUYECTBO YUEOHBIX
m3gannid U MHTEpHET-pecypcoB, akTyalnbHBIX Ui (POPMHPOBAHUS COOTBETCTBYIOIIHMX
00X KOMIIETEHIUH, YKa3aHHBIX B CTaHapTaXx.

Jlannaa pabodas mporpamma MOXeT ObITh PEKOMEHIOBAHA JJISl IPUMEHEHHUS B y4eOHOM
npouecce no creuuansHocty: 21.02.08 Ilpuknamnas reone3us.
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