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PaGouas nporpasiia  yueonoit juciuiniuabl  «@usuka» paspaboTaHa Ha OCHOBE
[IpumepHo#t  tiporpammsl  0011eo0pasoaTe/1LHOR yueOHOM JuCHMIUIMHBL  «Du3uKay Ui
npodecCHOHN IbHbIX 00Pa30BATE/bILIX OPIaHii3aAIAH, PEKOMEH/I0BAHHBIX OI'AY «DUPO» nas
peann3alMu  OCHOBHON podecchonaboli  00pasoBaTebHOH  POrpaMMBI CIIO na Oa3ze
OCHOBHOTO 06111ero 06pa3oBanus ¢ Mo/ 1ydeHHeM cpeaHero obmero oopasosanus (IIpotokon Ne3
ot 21 mions 2015 r. Peructpannonnbii Homep perensun 384 ot 25 mwons 2015 r.), ¢ yuerom
pexomenpanuii GI'AY «DHUPO» no opraunsaluu NOJy4eHHUs CPEHEro obmrero odpazoBaHus B
npejiesiax OCBOCHHUSI 00pa30BATCIIbIBIX TPOrPAMM CPETHETO npoecCHOHAIBHOTO 00pa3oBaHuUs
(mpotokon No3 o1 23.052017 1.) ans cucimiangbHOCTEH  CPEHEro npoeccuoHaILHOro
oOpazoBaHus:

15.02.03 Texiiaeckas HRCIUY AT IHS THIPABIHYECKHX MALIUH, THAPONPHBOAOB H
IHAPONMHEBMOABTOMATHIIL,

Opranuzanusi-pazpadoTynk:

Crapoockonbexkuil puanal (e iepaibHoro rocy/1apeTBEHHOro OIO/DKETHOr0 00pa3oBaTeIbHOTO
yupesxkieHus Boiciuero obpasopanus «Poccuiickni [ocy1apCTBEHHBIH I'€0JIOropa3Bel0YHbIH
yuuBepcuteT uMern  Cepro OpukonuKII3e

PA3PABOYNK

Baprenn Tarbsna Hukoaena, npenojasare1s Gru3nKku CODMI'PH

PACCMOTPEHA M OJIOBPEHA

Ha 3aceaHuH 1[PC/IMETHO-1IMKIOBO KOMMCCHH MaTeMATHKH, GU3HKH U UHGOPMATHKH

Tpotokon Ne § ot « pf» zetd#44 204 7T,
Mpencenaress HIK: & ‘é‘l/‘//i ~ I'.H.3yGkoBa

PEKOMEH/OBAHA
y4e0HO-METO 11 ICCKIM O, [SJIOM COD MI'PH

«fi'/» wutory 20 27 1
Havanpauk YMO G0 /_/ AJL TpyOuannHOBa

PaGoua: rporpamyia y4eOHoil AMCHAMIMHBL  «DU3MKaY pazpaboTaHa Ha OCHOBE
[Ipumepuoit  1iporpamnmel  0ueobpazoBaTe/LHOU yueGHON JucHMIUIMAbL  «DusnKay  JUId
npodeccHoHalbHbIX 00pa3uBATE/IbHBIX OPraHN3alliH, PEKOMCHI0OBAHHBIX OIr'AY «®UPO» s
peanu3aldd OCHOBHOH Npo(eccroHalbHOH o6pasosatenbioii  mporpammbl CIIO na Gase
OCHOBHOTO 0011ier0 06pa30LaHIs ¢ MOy YeHHEM CPeIHero oduero 0opasoBaHus (TTpoTokom Ne3
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1. IACIIOPT PABOYEN ITPOT'PAMMbBI YYEBHOM JIJUCHUTJIMHBI
OPU3UKA

1.1. O6aacTh npuMeHeHus padoyeil MPOrpaMMbl

[Iporpamma  oOmieoOpa3oBaTebHOM ~ y4yeOHOH  JUCHUIIIMHBI  «DU3MKa»
npelHa3HaueHa JUIsi M3yd4eHus (QU3UKM B NPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranmzanusax CIIO, peamusyrommx 00pa30BaTENbHYI0 HPOTPaAMMY CpPEIHETO OOIIero
o0Opa3oBaHusi B Ipejesiax OCBOEHHS OCHOBHOH MpodeccruoHanbHOW 00pa3oBaTebHON
nporpammbl  CITIO (OIIOIT CIIO) nHa ©6a3e OCHOBHOrO OOIIEro o0O0pa3oBaHUs MpHU
MOJTOTOBKE KBATH(DPHUIIMPOBAHHBIX PabOUYUX, CIYKAIIUX U CHEIUATMCTOB CPEIHETO 3BEHA
no cnenuanbHocTy CIIO 15.02.03 TexHuueckas 3KkcIuryaTanusi TMAPABINYECKUX MaIlWH,
TUAPONPUBOAOB U THIPONTHEBMOABTOMATHKU.

1.2. MecTo AUMCHUIIMHBI B CTPYKType MNPOrpaMmbl NOATOTOBKHU CHENUATHCTOB
CpelHero 3BeHa:

VYyeOnas mucruruinHa «®u3uka» sBIsSETCS y4yeOHBIM MPEIMETOM IO BHIOOPY U3
oOs3aTenbHON npeameTHou oOnactu «EctectBennpie Haykm» PI'OC cpemnero obrmiero
o0Opa3oBaHusl.

B npodeccuonanbHbIx ~ 00pa3oBaTENBHBIX ~ OpPraHMU3alUAX,  PEATU3YIOLIUX
o0pa3oBaTeNbHYI0 MPOrpaMMy CpeAHero o0Iliero o0pa3oBaHHsS B MpeAesiax OCBOCHUS
OIIOII CITIO nHa 6a3e ocHOBHOTO 00IIeTO 00pa3oBaHus, yueOHas aucuuIuiiHa «Duznka»
u3ydaercs B oOmeoOpasoBaTenbHoM mukiae ydeOHoro miana OIIOIT CIIO Ha 06ase
OCHOBHOTO 00111eT0 00pa3oBaHus ¢ MOJydeHHEeM cpeaHero oomero oopasosanus (ITTIKPC,
[MIICC3). VYuebHas IUCIUIUIMHA BXOAUT B 00IIE0Opa30BATENbHBIN ITUKI; SIBISETCS
npoUIBHON TUCIIUILTHHON 00111e00pa30BaTeIbHOM MOATOTOBKH.

1.3. lean u 3aga4yud JUCHUIJIMHBI — TPeO0OBAHHA K pPe3yJbTaTaM OCBOEHHS
AUCHUNIHHBI:

Copepxanue mporpaMMmbl «Du3nKay HaMPaBICHO HA JOCTHKCHHE CIEAYIOIINX TIeICH:

® OCBOCHHME 3HaHUH O (QyHAAMEHTANbHBIX (QU3WYECKUX 3aKOHAX U MPHUHIMNAX,
JeXaluX B OCHOBE COBPEMEHHOM (DU3MUECKOW KapTHHBI MHpa; HauOojiee Ba)KHBIX
OTKPBITUSIX B 00JIacTW (PU3MKM, OKa3aBUIMX OIpEAEIsoNlee BIUSHUE Ha pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHH, METOaX HAYYHOTO TTO3HAHUS TIPUPOJIBI;
® OBJAJCHUE YMEHUSIMH TMPOBOJAUTH HAONIOACHMS, IUIAHUPOBATH U  BBIMOJIHATH
HKCMIEPUMEHTHI, BBIIBUTATh TUNOTE3bl U CTPOUTH MOJENIH, MPUMEHSTH MOJYYCHHbIE
3HaHWS 10 (U3HNKE i1 O0BSICHEHUS Pa3HOOOPa3HBIX (M3MUECKHUX SIBICHUN M CBOWCTB
BEIIECTB; MPAKTHYECKH HCIIOH30BaTh (PU3NUYECKUE 3HAHUS, OICHUBATH JOCTOBEPHOCTH
€CTECTBEHHO-HAay4YHOH MH(OpMaLIUK;
® pa3BUTHE [O3HABATEIbHBIX HHTEPECOB, HMHTEIUICKTYaJIbHBIX W  TBOPYECKUX
CrocoOHOCTE B Tpolecce MNPUOOPETeHHs] 3HAHUKW W yYMEHUW 10 (QU3MKEe ¢
UCIIOJIb30BAHUEM  PA3NIMYHBIX  HMCTOYHMKOB  HMHPOPMAIMM U COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTH;
e BOCMUTaHUE YOEXKIEHHOCTM B BO3MOXKHOCTH IIO3HAHHUS 3aKOHOB MPHUPOJBI,
WCIIOJIb30BAHMSI JOCTHXKEHUN (HU3MKK HA OJaro pa3BUTHs YEIIOBEYESCKOW ITUBUIN3AIINN;
HEOOXOJIMMOCTH COTPYJHUYECTBA B TMPOIECCE COBMECTHOTO BBIMOJTHEHUS 3ajad,
YBQXHUTEIBHOTO OTHOIICHHs] K MHEHHMIO OIMOHEHTa TMpU OOCYKJIEHUU MpodiieM
€CTECTBEHHO-HAY4YHOT'O COJIEp)KaHMsI; TOTOBHOCTM K MOPAJIbHO-3TUYECKOM OICHKE
UCTIOJIb30BAHMSI HAYYHBIX JIOCTMDKCHH, YYBCTBA OTBETCTBEHHOCTH 3a 3allUTy
OKpYXarloLe cpe/bl;



® UCMOJb30BAHHE MPUOOPETEHHBIX 3HAHUN W YMEHHU IS PEUICHHUS MPAKTUYECKHX
3aa4 IOBCEJHEBHOM JKM3HM, oOecnedeHuss 0e30MacHOCTH COOCTBEHHOM IKHU3HH,
PalMOHAIIBHOTO IPUPOJOIONIB30BaHUS U OXPaHbl OKPYXKAlOIIEH cpeabl U BO3MOXKHOCTb
OpUMEHEHHs] 3HAaHUM TpPU PEIICHWH 3a/ad, BO3HHUKAIOIIMX B MOCIEAYIOMIEeH
po¢eCCUOHAIBHOM JeSTeIbHOCTH.

OcBoeHue conepkaHusi yueOHoN qucuuIuinebl «Du3nka» odecrneynBaeT JOCTUKEHHUE
CTYJCHTAaMH CIIEAYIOIUX PE3yIbTATOB!
® JIUYHOCHMIHDBIX:
® YyBCTBO TOPAOCTHM U YBAKEHUS K HMCTOPUM U JOCTHKEHHSIM OTEUECTBEHHOMN
¢u3nyeckol Hayku; (U3MYECKHM TI'PaMOTHOE IOBEJE€HHWE B IpodheccuoHaIbHOM
NEeSITENbHOCTH U OBITY NP 0OpaIIeHNH C TPUOOPaMHU M YCTPONCTBAMU;
® TOTOBHOCTh K TPOJODKEHUIO OOpa3oBaHUS M TOBBINICHUS KBaMH(UKAIMU B
n30paHHOi TMpo(decCHOHATbHONW JESITETbHOCTH W OOBEKTHBHOE OCO3HAHUE DPOJIH
($u3nYecKUX KOMIIETEHLUH B 3TOM;
® yMEHHE HCIOJB30BaTh JOCTHKEHUS COBPEMEHHOM (hPM3MUYECKONW HAYKH M (PU3NUECKIX
TEXHOJIOTUH JJIsl OBBIIIEHNS COOCTBEHHOTO MHTEIJIEKTYaIbHOTO Pa3BUTHS B BEIOPAHHOM
npo¢eCCUOHAIBHON NesTeNbHOCTH;
® yMEHHUE CaMOCTOSITENIbHO J100bIBaTh HOBbIE I ce0sl (pu3Mueckue 3HaHUs, UCIIOIb3Ys
JUISL 3TOTO IOCTYITHbIE UCTOYHUKHM UH(OpMaLny;
® yMEHHE BBICTPAMBATh KOHCTPYKTUBHBIC B3aMMOOTHOIIECHUS B KOMaHJE MO PEIICHUIO
00IIMX 3a/ad4;
® yMEHHUE YIPAaBIATh CBOEH MO3HABATENBbHOMN J1€ATEIBHOCTHIO, IPOBOJAUTH CAMOOLIEHKY
YPOBHS COOCTBEHHOT'0 MHTEJJIEKTYaJIbHOI'O Pa3BUTHS;
* MemanpeomemHvix:
® UCIOJBH30BAHHE DPA3JIMYHBIX BHIOB IMO3HABATEILHOW JESATENBFHOCTU ISl PEIICHUS
¢u3nyeckux 3ajad, MPUMEHEHHE OCHOBHBIX METOAOB IO3HaHMs (HaOIIOAECHUS,
OINUCAHUS, U3MEPEHMsI, SKCIIEPUMEHTA) Ui U3yUEHUS Pa3IMYHbIX CTOPOH OKpY’Karouen
JICUCTBUTEIILHOCTH,
® UCNOJBH30BAHME OCHOBHBIX HMHTEICKTYaJbHBIX OMNEPalWii: TOCTAHOBKH 3aJauH,
dopMynaMpoBaHMs ~ TUIIOTE3, AaHajdM3a W CUHTE3a, CpaBHEHUs, 0000IIeHus,
CHUCTEMAaTHU3allui, BBISBICHUS MPUYMHHO-CIEACTBEHHBIX CBsI3€H, IIOMCKA AaHAJIOIOB,
dbopmMynIHpoBaHUs BHIBOAOB I M3YYEHHUS PA3NUYHBIX CTOPOH (PU3UUECKUX OOBEKTOB,
SBIICHUI ¥ TIPOLIECCOB, C KOTOPHIMH BO3HHKA€T HEOOXOOUMOCTh CTAJIKMBATHCA B
npodeccuoHanbHOM cdepe;
® YyMEHHE TEHEpUpOBaTh HAEW M ONPEACNATh CPEACTBA, HEOOXOIUMBIE I HX
peanu3anuy;
® YMEHHE WCIOJNb30BaTh PA3IUYHBIE WCTOYHUKU IS TONXYYeHHS (HU3HUECKOU
UH(pOpMalLMU, OLIEHUBATh €€ JJOCTOBEPHOCTH;
® yMEHHUE aHAJU3UPOBATh U MPEACTABIATh HH()OPMALUIO B Pa3IMYHbIX BUJAX;
e yMeHHE MyOJIMYHO MPEACTABIATH PE3yJIbTaThl COOCTBEHHOTO HCCIIEIOBAHMS, BECTU
TMCKYCCUH, JOCTYITHO ¥ TAPMOHUYHO COYeTasi CoAep)KaHue W (pOpMbI MPEeaCcCTaBIIEMOM
uHpopMmanuu;

* npeOMemHbIX:

e chOPMHUPOBAHHOCTh TPEACTABICHHA O POJIM U MecTe (U3UKH B COBPEMEHHOU
HAayYHOH KapTHHE MHpa; TOHMUMaHWE (PU3MUECKON CYNIHOCTH HAOII0JaeMbIX BO
Bcenennoil siBnenuii, ponu pu3nkud B HOpMHUPOBAHUU KPyro3opa M (yHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs MPAKTUYECKUX 3ajiay;



® BJAJEHUE OCHOBOIOJATAIOMUMHU (U3NIECKUMH TOHATHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMU M TEOPHSIMH; YBEPEHHOE HCIOIb30BaHHE (U3MUECKOW TEPMUHOJIOTUU H
CUMBOJIMKHY;

® BJaJEHUE OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHMS, MCIOJIB3YEMBIMH B (H3UKE:
HaOJII0ICHNEM, OMTUCAHNEM, U3MEPEHUEM, SKCTIEPIMEHTOM;

e yMeHHUs 00padaThIBaTh PE3yJIbTAaThl U3MEPECHUN, OOHAPYKUBATH 3aBUCIMOCTh MEXKIY
(GU3NYECKMMH BETMYNHAME, OOBSCHSTH MOJTYYCHHBIC PE3YIbTaThl U JIEIaTh BBIBOIBL;

e chOpMHUPOBAHHOCTH YMEHUS peliaTh (hU3nuecKue 3a1a4u;

e chOPMHUPOBAHHOCTH YMEHHS MPHUMEHATH IOJYYECHHBIE 3HAHHUA ISl OOBSICHEHUS
YCIIOBHI MPOTEKaHUsl (GU3MYECKUX SBICHUH B MPUPOJIE, TPOPECCHOHANBHOM cepe u st
NPUHATHUS TPAKTUISCKUX PEIICHHI B TOBCETHEBHOM KU3HU;

e chopmMupOBaHHOCTH COOCTBEHHOW TMIO3WIIMM TIO OTHOIICHUIO K (PU3NYECKOU
uHpOpMAIMH, TIOTy4aeMON U3 Pa3HBIX HCTOYHUKOB.

B pamkax ocBoeHus yueOHOHN nucUUIIIUHBI «DHU3MKa» y CTYACHTOB (popMHUpYyIOTCA
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  BBIMOMHEHMS TNpodecCHOHANBHBIX  3a7ad,
OLIEHUBATh UX 3PPEKTUBHOCTH M KAUECTBO.

OK 3 [TpuHMMATh 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 YWICHOB KOMaH IbI

(IMOQYMHEHHBIX ), Pe3YyJIbTAT BHIIIOJIHEHUS 3aJaHH.

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

- 00sA3aTenbHON ayJUTOPHOM y4eOHOM Harpy3ku oOyuatouierocst 186 uac;

- CaMOCTOATENBHOM paboThl oOyuaromerocs 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
1a00paTOpHBIE PaOOTHI 38
IIPAKTUYECKUE 3aHATHUS 44
CamocrosiTesibHas padoTa o0yyawiuerocs (Bcero) 81
B TOM YHCIJIE:
MOATOTOBKA YCTHBIX BBICTYIUICHMI IO 3aJlaHHBIM TeMaM, 3CCe, 81
JIOKJIaJIOB, pedepaTosB.
12
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJBHOCTHU

CTYAEHTOB
Copepxanue XapakTepHucTrKa OCHOBHBIX BHJIOB JICSITEILHOCTU CTYJCHTOB (Ha YPOBHE
oOy4eHus y4eOHBIX JICHCTBUIN)
BBCHGHI/IG VYMeHus mocTaHOBKH ueneﬁ ACATCIbHOCTH, INIAHUPOBAHUSA cOOCTBEHHOM JACATCIBbHOCTH IJIA

JIOCTHKEHUS TIOCTABJICHHBIX LIeIEH, MpeABUICHUSI BOBMOKHBIX PE3YJIbTATOB 9TUX JICHCTBUH,
OpTaHM3AIIUH CAMOKOHTPOJIS M OIICHKH 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 MHECHYIE.

[IpousBeaenne m3MepeHns GU3NISCKUX BETMYUH U OLIEHKA TPAHUIIBI TIOTPEITHOCTEH
U3MEpEHUH.

[IpencraBneHre TPaHUIBI IOTPEITHOCTEH H3MEPCHHI TIPU TIOCTPOCHUH IrpauKOB.

YMeHHe BBICKa3bIBaTh THIIOTE3bI ISl O0BSICHCHUS HAOJFOTAaCMbIX SIBJICHUM.

YMeHue npeiaraTb MOJEINH SIBICHHIM.

YkazaHue rpaHuIl IPUMECHUMOCTH (PU3NICCKUAX 3aKOHOB. M3710)KEHNE OCHOBHBIX MOJIOKCHHIMA
COBPEMEHHOMN Hay4HON KapTHHBI MUpA.

[IpuBencHUE TPUMEPOB BIUSIHUS OTKPBITHI B (DU3KKE HA MPOTPECC B TEXHUKE U TEXHOJIOTHU
mpousBocTBa. Viconp3oBanue MHTepHETa IS TOMCKa WHPOPMAIHN

1. MEXAHUKA

Kunemamuxa

[IpencraBnenne MEeXaHMYECKOTO ABMKCHUS Tella YPaBHEHISIMH 3aBUCUMOCTH KOOPAWHAT 1
MIPOEKINEH CKOPOCTH OT BpeMeHH. [IpecTaBieHne MeXaHH4eCKOTO JBIDKCHUS Tea
rpaduKaMu 3aBHCUMOCTH KOOPJIMHAT M MPOCKIHEH CKOPOCTH OT BpeMeHHU. OmpeeicHue
KOOpAMHAT MPOHICHHOTO IYTH, CKOPOCTU M YCKOPCHUS Telia 1Mo rpadukaM 3aBUCHMOCTHU
KOOpPJIMHAT U MPOEKIHHA CKOPOCTH OT BpeMeHu. Onpeesenne KOOpIuHaT NpolIeHHOro My TH,
CKOPOCTH M YCKOPEHHUS TeJa M0 YpaBHEHUSIM 3aBUCUMOCTH KOOPIAUHAT U MPOEKLUNA CKOPOCTH
OT BPEMEHHU.

[IpoBenenue cpaBHUTENBHOTO aHAIM3a PABHOMEPHOTO M PAaBHOIIEPEMEHHOIO JIBUKECHHH.
VYkazaHue NCIOIH30BAHMUS MTOCTYNATEIBHOTO 1 BPAIIaTEIHHOTO IBIKEHUI B TEXHHUKE.
[Tpuobperenue ompITa PabOTHI B TPYIIIE C BRITOJHECHUEM PA3IMYHBIX COIMATBHBIX POJICH.
Pa3paboTka BO3MOKHOW CUCTEMBI ACHCTBUI W KOHCTPYKITUH JIJISI SKCTIEPUMEHTAITEHOTO
OTIpE/ICIICHUS] KNHEMAaTHUECKUX BEIINIHH.

[IpencraBnenne nHGOPMAIIH O BUIAX ABWKCHUS B BUJIC TAOIHIIBI

3akonwr mexanuxu
Hbviomona

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

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

Mmacc Tenr. CpaBHEHHE CUJIBI ACHCTBYSI H TPOTHBOICHCTBHS

[IpumeHeHne 3aK0OHa BCEMUPHOTO TATOTEHUS TIPH pacueTax CUJI U YCKOPEHUH
B3aUMOJICHCTBYIOIINX TEJ

CpaBHEHHE YCKOpPEHHsI CBOOOTHOTO TaicHUs Ha TuiaHeTaX CONHEYHOW CUCTEMBI

BrlenieHre B TEKCTEe yUeOHHKA OCHOBHBIX KaTErOpUil HAydHOU MH(OpMAIUH

3akonwt
coxpamnenus 6
Mexanuke

[TpumeHeHne 3aKOHA COXPAHESHHS UMITYJIbCA JJTsT BEIYUCICHUS H3MEHEHUH CKOPOCTEH Tel IpH
HUX B3aUMOJIEMCTBHUSIX.

W3mepenue pabOThI CHJI U U3MCHEHUE KHHETHYCCKOM YHEPTUU Teja. BeruncieHue padoTh
CHJI U UIBMEHEHUsI KHHETUYECKOM SHEPruu Tena.

Brluncnenue noTeHIMaIbHON SHEPTUM Tell B TpaBUTAlMOHHOM ToJie. OnpeaeneHue
MOTCHIMATBHON SHEPTHH YIPYTo Ae(hOPMUPOBAHHOTO TEJIA TI0 U3BECTHOM AedopMarun u
JKECTKOCTH TEJa.

[Ipumenenue 3aK0Ha COXpaHEHUSI MEXaHUUECKON YHEPIUU [IPU pacueTax pe3ysbTaToB
B3aUMO/JICHCTBUH TEJ TPABUTAIIMOHHBIMHA CUJIAMH U CHJIAMH YTIPYTOCTH.

YkazaHue rpaHull IPIMEHIMOCTH 3aKOHOB MEXaHHKH.

VYkazanue y4eOHBIX JUCIHIIINH, TPH U3yUEHUH KOTOPBIX UCITOJIB3YIOTCS 3aKOHBI COXPaHEHUS

2. OCHOBBI MOJI

EKYJISIPHOU ®U3UKHA U TEPMOJINHAMUKH

Ochoswl
MONEKYISPHO-
KUHemuyeckotl
meopuu.
Hoeanvnotii 2asz

BrImosHeHIE SKCIIEPUMEHTOB, CITyKAalUX Ul 000CHOBAHMS MOJICKYJIIPHO-KHHETHYECKOH
teopun (MKT).

Pewienue 3aau ¢ npUMEHEHNEM OCHOBHOT'O YPAaBHEHHS MOJICKYJISPHO-KHUHETHYECKOI TeOpHuu
ra3oB.

OmnperenieHne napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHMM Ha OCHOBaHHMHU YpaBHEHUS




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

OkcnepuMeHTanbHoe ucenenosanue 3asucumoctu p (T), V (T), p (V). [Ipeacrasienue B Buae
rpadKOB H30XOPHOTO, H300aPHOTO M U30TEPMHUYECKOTO IIPOLIECCOB.

Brruncnenue cpegHeil KHHETHUECKON SHEPTUH TEIUIOBOTO ABUKEHUS MOJIEKYJ IT0 U3BECTHOM
TeMIIepaType BEILIECTBA.

BbIckaspiBaHMe THIIOTE3 IS OOBSICHEHNST HAOMIOIaeMbIX SIBICHUH. Y Ka3aHUe IPAHUILL
MIPUMEHUMOCTH MOJIEIH «UJIealTbHbIN Ta3» 1 3akoHOB MKT

OcHogul
mMmepMOOUHAMUKU

W3mepenue xonndecTBa TEIJIOTHI B Ipolieccax Tersonepeaayu. Pacuer koinvyecTBa TEIIOTHI,
HEO0XOIUMOTO JJIsl OCYIISCTBICHHUS 33JaHHOTO TIpoIiecca ¢ Terutonepeaaucii. Pacuer
M3MEHEeHHS BHYTPEHHEH SHEPTHH Tel, paboThl ¥ epeTaHHOTO KOJIMIECTBA TEIUIOTHI C
HCTIOF30BaHUEM IIEPBOTO 3aKOHA TEPMOJMHAMHUKH.

Pacuer paboTsl, coBepIIeHHON Ta30M, 10 rpaduky 3aBucumMocTH p (V).

Brruncienue paboThI ra3a, COBEPIICHHON PH H3MEHEHHH COCTOSIHUS 110 3aMKHYTOMY IIHAKITY.
Breraucnenune KITJI mpu coBepriennn ra3oM padOThI B ITPOIIeccax N3MEHEHHS COCTOSHUS 110
3aMKHyTOMY IHUKITY. OOBsSCHEHNE IPUHITAITOB IEHCTBHS TETIOBBIX MalIuH. J[eMOHCTparus
poi QU3KKH B CO3AHUH U COBCPIIICHCTBOBAHUY TCILIOBBIX JBUTATCIICH.

W3noxeHne CyTH SKOJIOTHUCCKUX MPoOIIeM, 00yCIOBICHHBIX pa00TO# TEIUTOBBIX JBUrATEIICH
U TIPES/IIOKCHUE ITYTH UX PEIICHHS. YKa3aHHUEe 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 H3YICHUN KOTOPBIX HCIIOIB3YIOT yUeOHBI MaTepHa
«OCHOBBI TEPMOAMHAMHUKI

Ceoticmea napos,
arcuokocmetl,
meepobix mej

W3mepenue BIa)KHOCTH BO3TyXa.

Pacuyer xomuuecTBa TEIIOTHI, HECOOXOIUMOTO JIJIsl OCYIIIECTBIICHUS IpoIiecca Mepexoaa
BEILECTBA U3 OJJHOTO arperaTHOro COCTOSIHUS B APYTOE.

DKcnepuMeHTaIbHOE UCCIIEOBAHNE TEIUIOBLIX CBOIMCTB BellecTBa. [IpuBenenue npumMepon
KalMIIPHBIX SBICHUH B OBITY, IPUPOJE, TEXHUKE.

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

Hcnonp3oBanue VHTepHETA AT TOMCKA HH(OPMAIIAN O pa3paboTKax M MPUMEHEHHIX
COBPEMEHHBIX TBEPJABIX 1 aMOP(HBIX MaTCPHAIOB

3. 9JIEKTPOJJMHAMUKA

Onexmpocmamuka

Brruncnenue cui B3aMMOACHCTBHSI TOUSUHBIX DJIEKTPUUECKUX 3aPsII0B.

Brruncnenue HanpsKeHHOCTH 3JIEKTPUUECKOTO MOJISt OTHOTO M HECKOJIBKUX TOUEUHBIX
IIEKTPUUYECKUX 3apsA0B. Brluuciienne noTeHuana a31eKTpUYeCcKoro mojist OAHOro U
HECKOJIbKUX TOUEUYHBIX dJIEKTPUUECKUX 3apsiioB. MI3MepeHue pa3HOCTH MOTEHILIUATIOB.
W3Mepenne sHepTuH SIIEKTPUIECKOTO TTOJIS 3apsDKEHHOTO KOHACHCATOPA.

Brruncrienue sHEprun 3MEKTPUIECKOTO TTOJIS 3apsDKEHHOTO KOHACHCATOPA.

Pa3zpaboTka miaHa ¥ BO3MOKHON CXEMBI IEHCTBUH 3KCTIEPUMEHTAIBHOTO OTPEACTICHUS
AIEKTPOEMKOCTH KOHACHCATOPA U TUAIICKTPUIECKOM MPOHUIIAEMOCTH BEIIECTBA.
[IpoBeneHue CPaBHUTEIFHOTO aHATN3A TPABUTAIIIOHHOTO M AJIEKTPOCTATHIECKOTO ITOJICH

Tlocmosinnii mok

N3mepenune MOITHOCTH 3NieKTpudeckoro Toka. Mzmepenne 3/1C u BHYTpEeHHETO
COTIPOTHUBIICHUS HCTOYHHKA TOKA.

BrImotHeHNE pacyeToB CHIIBI TOKA M HATIPSDKCHNH Ha yYacTKax JICKTPUIECKUX IETICH.
OO0BsICHEHHE HA TIPUMEPE IEKTPHUIECKOH 1enu ¢ AByMs nctounukamu Toka (9J1C), B kakoM
CiTydae MCTOYHUK JICKTPUIECKOM SYHEPTUN paboTaeT B peXXUMe TeHepaTopa, a B KAKOM — B
peKUMe TTOTpeOHTEIs.

OnpezencHue TeMIIEpaTypbl HUTH HAKATUBaHUS. MI3MepeHHe JIEKTPUICCKOro 3apsaa
anekrpoHa. OOBACHEHHE TPUPOIBI AIEKTPHUCCKOIO TOKA B

MeTaJuIax, IEKTPOJIUTAX, ra3axX, BAaKyyMe U HOIYIPOBOIHUKAX [[pUMEHEHHUE IEKTPOIH3a B
TexHuke [IpoBeneHe CPaBHUTEIBLHOTO aHAJIM3a HECAMOCTOSATEIILHOTO M CAMOCTOSTEIIEHOTO
ra30BbIX Pa3psaoB

CHSATHE BOJIBTAMIICPHON XapaKTEPUCTHKH TUOIA.

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

YcTaHOBKa IPUYMHHO-CIIEICTBEHHBIX CBSI3EH

Mazcnummnoie
S16/IeHUS

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




Brrunciienue cuit, IEHCTBYIONIMX Ha NCKTPUICCKUN 3apsil, IBIKYIIUNCS B MATHUTHOM
ToJe.

HUccrienoBanue sSBICHUN 3JCKTPOMATrHUTHON HHIYKIIMU, CAMOMHIYKIIAH.

Brrunciienue SHEprud MarHUTHOTO TTOJIS.

OOBsICHCHHE TIPUHIINIIA ICHCTBHS DIICKTPOIBUIATEIIS.

OOBsICHCHHE TIPUHIIMIIA ICHCTBHS TeHEpaTopa JICKTPUUCCKOTO TOKA U
AIEKTPOU3MEPHUTEILHBIX PUOOpoB. OOBSICHEHHE MPUHIIAIIA JEHCTBHS Macc-crieKTporpada,
ycKopuTesei 3apspkeHHbIX YacTil. OObsCHEHHE PO MArHUTHOTO MOJISl 3eMITH B YKH3HU
PaCTEeHU, )KUBOTHBIX, YEJIOBEKA.

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

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

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

METaTUCIUIUIHHY
4. KOJIEBAHUS U BOJHBI

Mexanuueckue HccnenoBanue 3aBUCUMOCTH TIEpHOAa KOJeOaHUN MaTEMATHUECKOTO MasTHAKA OT €T0
Konebanus JUTHHBI, MacChl ¥ aMITTUTYbI KosieOaHui. MccnenoBanne 3aBUCUMOCTH ITEPHOJIa KOJICOaHMA

rpy3a Ha MPYXKHUHE OT €r0 MacChl M KECTKOCTH MPYKUHBI. BbIuMcIeHHe neproia KoiaebaHuii
MaTEeMaTHYeCKOro MasiTHUKA 10 U3BECTHOMY 3HAYCHHUIO €ro JUIMHbIL. Bhraucienue nepuoia
KoJieOaHMi Tpy3a Ha MPY>KUHE 110 U3BECTHBIM 3HAYCHUSIM €0 MAcChl M KECTKOCTH TPYKHUHBI.
BpipaboTka HaBHIKOB BOCIIPUHUMATh, aHAIU3UPOBATh, TIepepadaThiBaTh U MPEAbSIBISATH
WH(POPMAIIUIO B COOTBETCTBHH C MIOCTABICHHBIMU 33Ja9aMHU.

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

Ynpyeue 6onnwi

W3mepenune MIMHBI 3BYKOBOH BOJIHBI ITO pe3ysibTaTaM HaO0IeHU HHTEpQEPESHIINN
3BYKOBBIX BOJTH.

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

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

Dnexmpomacnumn
bie
Konebanus

Habmnroxgenne ociuyutorpaMM TapMOHHYECKUX KOJICOAHUI CHITBI TOKA B LICTIH.

W3mepenue 27eKTpoeMKOCTH KOHIeHcaTopa. M3MepeHrne HHAYKTUBHOCTh KaTYIIKH.
UccnenoBanue siBIEHUS JIEKTPUYECKOTO pe30HAHCa B MOCIEI0BATEILHON LIEMH.
[IpoBeneHue aHAIOTUU MEXKIY (PU3HMYCCKUMH BETMIMHAMU, XapaKTCPU3YOIIUMHI
MEXaHUYCCKYIO U DJICKTPOMATHUTHYIO KOJICOATCIHHBIC CUCTCMEI.

Pacuer 3HaueHui cUIIbl TOKA U HANIPSDKEHUS HA DJIEMEHTaX LeTH NEPEMEHHOTO TOKaA.
HccnenoBanue nmpuHIUIa neicTBUs Tpanchopmaropa. MccienoBanne MpHHIIAIIA ISHCTBHS
TeHepaTopa mepeMeHHoro Toka. VMcmnons3oBanne MHTEpHETA I TONCKA HH(DOPMAITHH O
COBPEMEHHBIX CIIOC00aX Mepeaad dJICKTPOIHEPTHH

aﬂEKmPOM(lZHMmH
ble
BOJIHbI

Ocy1ecTBiaeHle paauonepeaun u paguonpuema. MceeinegoBanue cBoOMCTB
AJIEKTPOMATrHUTHBIX BOJH C IOMOIIBI0 MOOHIBHOTO TeiedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOMICHUS K H3y9aeMbIM Ha YpOKaX (pU3UKH 00BEKTaM H
OCBaMBaEMBIM BUIaM JeATeNbHOCTH. OOBACHEHNE TPUHIUITHAIEHOTO PA3ITHYNS TIPUPOIBI
YOPYTUX U 3JICKTPOMArHUTHBIX BOJTH. V31I0KEeHHNE CYTH SKOJIOTHIECKUX MTPOOIIeM, CBA3aHHBIX
C DJIEKTPOMATrHUTHBIMHU KOJICOAHISIMH U BOJTHAMH.

OOBsCHEHHE POJIN SJICKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX HCCIICAOBAHISIX BeeneHnoit

5. OIITUKA

Ilpupooa ceema

[IpumeHeHue Ha MPAaKTHKE 3aKOHOB OTPAXKEHUS U MPEJIOMIICHHSI CBETa MIPU PEILICHUU 3a/a4.
OrnpeneneHue CreKTpalbHbIX IPAHULL YYBCTBUTEIBHOCTH YEJIOBEUECKOro IJia3a.

YMeHHe CTpOUTh H300pakeHUS MPEIMETOB, TaBaCMbIC JIMH3aMH. PacueT paccTosiHUS OT
JIUH3BI 10 H300paKEHUS MPEIMETa.

Pacuer onTHyeckoi CUIbI JUH3EL.

N3mepenne GOKYCHOTO pacCTOSIHHSI TUH3BI.

HcnbiTanue Mojiesieil MUKPOCKOIIA U TeJIeCKOoma

Bonnosvie
ceotlicmea ceema

Habnronenue sineHust ”HTEpYEPEHIMH IICKTPOMArHUTHBIX BOJIH. HaOnroneHue sBicHus
TU(PPAKIUU SJICKTPOMATHUTHBIX BOJIH. HaOuroicHre sIBIICHUS MOJIIPU3aIun
9JIEKTPOMATrHUTHBIX BOJH. I3MepeHue [UIMHBI CBETOBOW BOJHBI 10 PE3yJIbTaTaM HaOJIFOICHHS
siBieHns naTepdepenmu. Habmonenne ssnenus nudpakunu ceta. Habarogenne sBieHus
MOJISIPU3ALINK U IUcTiepcuy cBeTa. [IOMCK pasniymii 1 CX0ICTBa MKy AU(DPAKIIHOHHBIM U




JUCIICPCUOHHBIM CIICKTpaMH.

HpI/IBe,HeHI/Ie IMPpUMEPOB MOABJICHUS B IIPUPOJAC U UCIIOJIB30BaAHUSA B TCXHUKE SIBJICHUI
I/IHTep(l)epeHHI/II/I, zln(bpaxunn, NOoJIApU3alli U JUCIICPCUN CBETA. HepeqncneHI/Ie METOA0B
TMO3HaHMsA, KOTOPBIC UCIIOJb30BAHbI ITPU U3YUYCHUHN YKA3aHHBIX SIBIICHUI

6.2JJEMEHTBHI KBAHTOBOUW ®U3UKH

Ksanmoesas
onmuKa

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

PacueT MakcUMaITbHOW KUHETHYECKOH SHEPTUH IIEKTPOHOB MPH (POTOIIEKTPHIECKOM

s dexre.

Ornpenenenue padOTHI BEIXOA 3JEKTPOHA 10 TpadrKy 3aBHCUMOCTH MaKCUMAITbHOM
KHHETHYECKON YHEPTUH (POTOIIEKTPOHOB OT YAaCTOTHI CBeTa. M3mMepeHne paboThl BEIXOaa
JJICKTPOHA.

[epeuncienre MPUOOPOB YCTAHOBKH, B KOTOPBIX IPUMCHSETCS 0€3- HHEPIUOHHOCTh
¢doroaddekra.

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

Duzuxa amoma

HabnrogeHne MTUHEWYATHIX CIICKTPOB.

Pacyer 9acTOTHI ¥ JUTMHBI BOJHBI HCITyCKAEMOTO CBETA MPH MEPEX0ie aTOMa BOAOPOIa U3
OJIHOTO CTallMOHAPHOTO COCTOSIHUSA B ipyroe. OObSICHEHHUE TPOUCXOKICHUS THHEUIATOTO
CIICKTpa aTOMa BOJIOPOJIA M PA3IIUYHUS JINHEIYATHIX CIICKTPOB Pa3INYHbIX Ta30B.
HccrnenoBanue THHEHYATOTO CIIEKTpA.

BrrunciieHue JUIMHBI BOJHBI JIe BpOiis 9acTHIIBI ¢ U3BECTHBIM 3HAYCHUEM HMITYJbCa
HccnenoBanue mpuHIUIA padOTHI TIOMUHECIICHTHOH JlaMITbl. HaOmonenne u oObsICHeHNE
MPUHLIKIIA IeUCTBUS Jiazepa. [IpuBeneHre npuMepoB UCTIOIB30BaHUS J1a3epa B COBPEMEHHOM
HayKe ¥ TEXHHKE.

Hcnons3oBanne MHTEpHETA /U1 TOMCKA HHDOPMAIIMH O TIEPCIIEKTUBAX MPUMEHEHUS Jlazepa

Dusuka amomHozo
a0pa

Habnronenue TpekoB anbha-gacTuil B kKamepe Bunbcona. PeructpupoBanue saepHbIX
M3JIy4eHUH ¢ IOMOIIbIO cueTunka [ eiirepa.

Pacuer sHEprum CBA3M aTOMHBIX S7CP.

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

Brrancrnenue sHeprun, 0CBOOOKAAIOIICHCS TIPU PaANOAKTHBHOM pacrasie.

OmnpeneneHne IPOIyKTOB SACPHOIN PEaKITHH.

Brrunciienue sHeprun, 0CBOOOKAIOIICHCS TIPH SIICPHBIX peakiusax. [lonnManue
MIPEUMYIIECTB U HEJOCTATKOB UCTIOJIb30BAHUS AaTOMHOM SHEPTUN U HOHU3ZUPYIOIIHUX
M3ITyYEHUHN B IPOMBILUIEHHOCTH, MEIUIIHE.

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

[IpencraBnenne o xapakrepe YeThIpEX THUIOB PYHIAMEHTAIBHBIX B3aNMOICHCTBHI
JJIEMEHTAPHBIX YaCTHII B BUAE TaOIHIIBI

[IpoBenenue kmaccupUKANT JIEMEHTAPHBIX YaCTHUI] 110 UX (PU3MUECKUM XapaKTePUCTHKAM
(Macce, 3apsiy, Bp€MEHH KU3HU, CIIHHY H T.11.).

[TonnmaHme IICHHOCTEH HayYHOTO MO3HAHUS MHUpa HE BOOOIIIE JJIS YEIOBEUECTBA B IIEJIOM, a
JUTA KaXXIOTO 00YJaloIIerocs JINYHO, IEHHOCTEH OBJIaICHHUS METOJOM HAYIHOTO MTO3HAHUS
JUTSL TOCTYDKEHHUS yCIIeXa B JIF00OM BUJC MPAKTUYCCKOM 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.

Hcnone3oBanne MHTEpHETA /1T TOMCKA H300paKEHUH KOCMHUYECKUX O0BEKTOB H
nHpopmanuu 00 ux ocodeHHOCTIX OOCYKIeHNE BO3MOXKHBIX CIICHAPUEB YBOJIOINH
Bcenennoii. Mcnons3oBanue MHTEpHETA [ TOMCKA COBPEMEHHOW HH(DOPMAIINH O Pa3BUTHH
Bcenennoii. OnieHka nHGOPMAITUH C ITO3UIINN €€ CBOKWCTB: JOCTOBEPHOCTH, 00 EKTUBHOCTH,
MTOJTHOTHI, AKTYaJILHOCTH H T. 1.

Deonoyus 36e30.
Tunomesa
NPOUCXONCOEHUS
Conneunoii
cucmembl

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 COTHEUHON CHCTEMBbI




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

Peanuzamus y4eOHOM MUCHUILUIMHBI TpeOyeT HaMU4Ms yueOHOro KaOMHEeTa W JadopaTopuu
busuKy.

O6opynoBanue yueOHOT0o KaOMHeTa:

- IOCa/I0YHbIE MECTA MO KOJIMYECTBY O0YyYaIOIIUXCS;

- pabouee MecTo mpenogaBaTens;

- JIOCKa;

- mKad/crennax Ui XpaHeHsl y4eOHO—HArJIsJHOr0 MaTepHraia;

- TUTAKaThI:

1. dbuzmdeckue moCTOsTHHBIC

2. MexnayHnapoaHasi cuctema enunun uzmepenus (CH)

3. mepuoanueckas cuctema xuMudeckux snementon J[.M.Mennaeneena;
- o0ecneueHHOCTh KaOMHETa AIIEKTPHUUECKUM PACIIPEICTUTEIBHBIM IIIUTOM U OCHAIICHUE
YUYEHUUYECKUX CTOJIOB PO3E€TKAMHM IIEPEMEHHOr0 ToKa 42 B.

Texnuueckue cpeacTBa 00yUICHHS:

- KOMIIBIOTEpP C JIMIICH3MOHHBIM MPOTPAMMHBIM OOECIEYCHHEM, MYJIbTUMEINHHBIN
npoektop Optoma DS316L DLP SVGA 800*600 2700 ANSI 4000.1.1.1,
aBTOMATH3MPOBAHHOE pabouee MECTO C MOAKIIOYEHHEM K ceTu HWHTEepHeT: 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 HacTeHHBIN pyTOHHBIH 4:3.

O6opynoBanue 1ab0paTopun:

I'eneparop JII'-209, KOMIUIEKT MaKaTOB, PEOCTAT MOJ3YHKOBBIN, ocuuiorpad, mpudop
JUI OINpeneeHus JIMHBl CBETOBOM BOHBI, cekyHaomep OJICC/I, Monens aBurarens
BHYTPEHHETO CrOpaHWs, OJJeKTpoMmeTp bpayHa, ammepMerp MOCTOSHHOTO — TOKa,
HEHTPOOESKHAS T0POTa, KOHAEHCATOP MEPEMEHHON €MKOCTH, KaTalor-CIIPaBOYHHUK, MOJIEIb
MOJIEKYJIIPHOTO CTPOEHUS MAarHuTa, 3JIEKTPOCKOI, PEeoCcTaT pPbIYAKHBIA, MUKPOMETP,
CHEKTPOCKOI 2-X TpPYOHBIH, BeChl y4eOHbBIE, METPOHOM, HAOOp TPYy30B, IEKTPOMOTOP
IIKOJBHBIN, AMHIMACKON, NpUOOp ais OOTeKaHWs Tes, 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 1 cnennaibHOCTEH TEXHUUECKOTO MPOQUIIS:
y4ae0. It CTy. YUpeKIeHu cpe. nmpod. oopazoBaHus. — 5-¢ u3., crep. / B. @.
Jmutpuesa. — Mocksa : UL "Axanemus", 2018. — 448 c. — ISBN 978-5-4468-6570-3. —
TeKCT : HemoCpPeICTBEHHBIN.
2 | IToprau, B. B. ®usuka : yaebHOoe mocodOue yisi cpeHero mpophecCuoHaAIBHOTO

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

0) TONOJIHUTEIbHAS JTUTEPATypa:

Ne

HcTounuk

1

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

Bacunves, A. A. ®usuka : yaeOHOE TocOOME 111 CpeHEro MPoPheCCUHOHATBHOTO
oOpazoBanus / A. A. Bacuises, B. E. ®enopos, JI. [I. XpaMoB. — 2-¢ U3a., UCIp. 1
norn. — Mockga : 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 obpareHus:
01.06.2020).

Kpasuenko, H. FO. ®u3uka : yueOHUK U MPAKTUKYM JJIS1 CPEIHEr0 Mpo(ecCHOHATBHOTO
obpazosanus / H. FO. KpaBuenko. — Mocksa : M3narensctBo FOpaiit, 2020. — 300 ¢. —
(ITpoeccuonansuoe oopazoBanue). — ISBN 978-5-534-01418-1. — TekcT :
anextporHsii // DbC FOpaii [caiit]. — URL: http://www.biblio-
online.ru/bcode/451749 (nata obpamenwus: 01.06.2020).

B) IEPUOJIUYECKHIE U3JaHUS

Ne

Hctounuk

1

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

EcTtecTBeHHBIE M TEXHHYECKHE HAYKH : Hayd. )kKypHai /ri. pen. A. S. XaBkuH. — MockBa
: 000 "UznparennctBo "CrytHuk+", 2002 — .— Beixoaut 12 pa3 B roa. — ISBN
neyaTtHou Bepcuu 1684 —2626. — TekcT : HenmocpeacTBeHHbIN Bepcun 1684 — 2626. —
Texcr : HenocpeacTBeHHbINH 2018 Nel-12; 2019 Nel-12

') ”HOPMALIMOHHBIE AIEKTPOHHO-00pa30BaTeIbHbIE PECYPCHI:

Ne Hcrounuk

1 DnekTpoHHas oubnmoredHas cuctema «buonmmoTex. M3narensctBo KV »
https://mgri-rggru.bibliotech.ru

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

3 | DnexrpoHHO-OMONMHOTEeYHas cucteMa «elibrary» / [IpaBoobnanarens: O0mecTBo ¢
OrpaHrYeHHON 0TBeTCTBeHHOCThI0 «PYHOby (RU)

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




4. KOHTPOJb Y OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM
JTUCUMIIIUHBI

KoHTpone ¥ oneHKa pe3ynbTaToOB OCBOCHMS Y4E€OHOM JAMCHUUIUIMHBI OCYLIECTBIISETCS
IPEeroiaBaTesieM B IMPOIECCE MPOBEACHUS MPAKTHUYECKUX 3aHATUNH M JIAOOPAaTOPHBIX paboT,
TECTHUPOBAHMUSA, @ TAK)KE BBINOJHEHUSA OOYJArOMIMMUCS WHAMBUIYAJIbHBIX 3aJlaHUH, MPOEKTOB,

HUCCIIEeI0OBaHNM.

PesyabTartel 00yuenus

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

® JUYHOCMHbIE:

® YyBCTBO F'OPAOCTH U YBAKEHUS K
WCTOPHH U JIOCTIKEHUSM OTEUEeCTBEHHOU
¢buznyeckor HayKH; (pU3NIECKH
IpaMOTHOE [TOBE/IEHUE B
po¢eCCUOHAIBHOM 1eATEIbHOCTU U OBITY
IIpU 00palleHu! ¢ IpubdopaMu u
YCTPOWCTBaMHU;

® TOTOBHOCTb K IIPOJIOJIKEHHIO
0o0pa3oBaHUs U TOBBIIICHUS
KBaM(UKAIUHN B N30paHHOMN
Ipo(eCCUOHANBHOM 1eATEIbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIH
(bu3NIeCKNX KOMIIETEHLIUH B 3TOM;

® yYMEHHE HCIIOJIb30BATh JOCTIKEHUS
COBpPEMEHHOU (hU3UYECKON HAYKU U
(U3NYECKUX TEXHOJOTUH JJIsl TOBBILICHUS
COOCTBEHHOTO HHTEJIEKTYaJIbHOTO
pa3BUTHS B BBIOPAHHOM
po¢eCCUOHAIBHOM 1eATEIbHOCTH;

® 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 YNpaBiIsITh CBOEH MM03HABATEIbHON
JESITEeTbHOCTHIO, TPOBOAUTH CaMOOIICHKY
YPOBHS COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO
pa3BUTHS;

DK3aMeH.

TectupoBanue.

DKcnepTHas OIIEHKA JTOKJIAJ0B U 3aIUThI
pedeparos.

Y CTHBIN U TUCBMEHHBIN OIPOC.
DKcnepTHasi OIIEHKA BBIMOJHEHUS
CaMOCTOSITEIbHOU PabOTHI.

BrimontHeHre u 3amuTa 1a00paTOPHBIX
pabor.

OkcnepTHas OLICHKA
MPAKTUYECKOU PabOTHI.

BBIITOJIHCHU A




Paszpaborunk:

baprens T.H.
COD MI'PU perno aBaresib
(mecTo paboThbl) (3aHuMaemMas J10JKHOCTD) (d.1.0.) (nonnucﬁ
IKCNnepThbl:

3ybxosa [".H.

COP MI'PH
Ipero/iaBaresib Z W

(mecTo paboTbl) (3aHumaemas  J10J1KHOCTb) (P.H.0.) (noanuce)

["opneesa H.O.
JlouenT, KanauatT GU3HKO-

CO(D HI/Iy «BeJ]FY» MAaTCMaTHYCCKHUX HayK

(MecTo paboThl) (3anuMaemas 10J1KHOCTh) (P.1.0.) (no'ﬂn'dc[,)



IKCNnepTHOE 3aK/I0UeHHe
Ha pabo4yIo MPoOrpamMmy yueGHOM THCHHITHHEL
«Dusukar
0 CIIELHUATBHOCTH
15.02.03. Texuuueckas SKCILTyaTallMK FMAPABIMYECKUX MAILHH,

'MAPOIIPHUBOIOB U MAPOITHEBMOABTOMATHUKHU

PaspaGotunk paGoueii nporpammel:  baprens Tarbsua Hukonaesna,
penionaBarens  ¢usukn  «CTapooCKOIBCKOro ¢umuana  Poccuiickoro
TOCYAapCTBEHHOIO  reoJIOropa3BeIoYHOro yHuBepcutera  umeHn  Cepro
Opmxonnkuazey» (CO® MIT PN).

Pabouas nporpamma uerko CTPYKTYPUPOBaHA M COCTOUT H3: nacropra
paboueii nmporpammer y4eOHON NHCUMITHHBL CTPYKTYPBI U COIEpXKaHUS yueOHOM
AUCIHUIUIMHBL; YCIOBUH peanus3auuu yueGHOI AUCHHUIUIUHBI, KOHTPOJISI U OLEHKH
PE3YJIbTAaTOB OCBOEHHS Y4eOHOM AUCIIUILIMHEL

PaGouas mnporpamma cocrasrena mna OCHOBE TNPHUMEPHOH INporpamMmsi
001eo6pazoBarenbHON yueGHOi AUCLUIUTAHBL «DU3HKa» 1S MPohecCHOHANbHbIX
o0pa3oBarenbHbIX OpraHu3alHi, pPeKOMEHAOBaHHLIX OLAY «OUPO» nas
PeaTn3alliyu OCHOBHOM NPOodheCcCHOHANBHOI oGpasoBarensHOM nporpammer CITO Ha
0ase OCHOBHOro 06Imero o0pa3oBaHus ¢ monyYeHHEM CpenHero obuiero
obpasosanus (ITpotokon Ne3 or 21 wions 2015 r. Perucrpanuonusii HOMeEp
peuensuu 384 ot 25 urons 2015 r.), ¢ ydeToM pexoMenmauuit ®I'AY «dDHUPOy mo
OPTaHU3aLUK TOJYYEHHs CPENHEro obGLuiero 00pa3soBaHMs B Mpesenax OCBOCHMS
00pa3oBaTeNbHbIX  Mporpamm CPEAIHEro  mpogeccHOHaNbHOrO  06pa3oBaHMUs
(mpotokon Ne3 ot 25.05.2017 o

DOpMBI U METOZBI KOHTPOJIS OTOOpPAHBI ONTUMAIIEHO C y4eTOM creuupuKu
AOCTHIKCHHUS  CTY[ICHTaMH JIMYHOCTHBIX, [IPEAMETHBIX W  MeTalpeaMeTHBIX
pe3yabTaToB.

[lepevens yuyeGHbIX u3nanumii COACPIKUT NOCTATOUHOE KOJMYECTBO y4eGHBIX
u3nanui u MurepHer-pecypcos

Hanuas paGoyas nporpamma Moxer 6biTh PCKOMEHI0BAHA /JIsl IPUMEHEHUS]
B Y4eOHOM Mpolecce 110 CreHalIbHOCTH 15.02.03. Texuuueckas SKCIUlyaTaluu

FHAPaBIMYECKUX MallluH, F'MAPONPUBOIOB U TMAPOITHEBMOAaBTOMATUKHU

OKkenepr:
[opneesa H.O.

(®.HO)

COD HUY «Benl'Vy

(mecTo paboTsi )

JOLCHT.KaH1UuaaT d)HSHKO-MaTeMaTH‘-IeCKI/lX HaykK

(3aHHMaEMan 20MKHOCTb, yHeHas crenens, IsaHue)

MITI

FFEH-

| yioanuce

3asepso

| HavansHuk Z %7(7/&/@

! oTgena kaapos




JKCIepTHOE 3aK/IHYeHHe
Ha pabouyro IporpamMMmy y4eOHOH TMCLHUILTHHEI
«Duznkay
IO CIIeUATEHOCTH

15.02.03 Texnuwueckasd  JKCIUTyaTalusl  [HOPaBIMYECKUX
THOPOTIPUBOAOB U I'HIPOIIHEBMOAaBTOMATHKH

PaspaGotumk pabouedl mnporpammel: baprens TaresHa HukonaesHa,
npenojasatens  Gusukd  «CTapooCKonbCKOro  Quiamana  PoccHACKOro
rOCyJapCTBEHHOTO  IeQIOrOpa3sBefOYHOro  yHuBepcuTeTra  uMeHu  Cepro
Opmxonukunze» (CO® MI'PH).

Paboyas mporpamMMa YeTKO CTPYKTYpHpOBaHa H COCTOMT H3: IIacropra
paGouell mporpamMMel y4eOHOH AHCUHUIUIMHBL, CTPYKTYPBI H COAEPKaHUs y4eOHOH
IMCLUIUIMHBL, YCIOBHH peanu3alvy y4eOHOM NMCLMIUIMHBL, KOHTPOJSI M OLECHKH
pe3yJIbTATOB OCBOEHMSA y4€OHOH MHUCIMILTHHEL

MallIHH,

PaGouass mporpamMma COCTaBJi€eHa Ha OCHOBE IPHMEPHOM IIpPOrpaMMBl
obmeobpazoBaTeibHOM yueOHOM qucHHUTHHE «DU3KKa» WA TPodecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHW3alui, pekoMeHAoBaHHEX ®I'AY «®HUPO» it
peajln3aLKi OCHOBHOM mpodeccHoHanbHO o6pasoBartenbHoi porpammel CIIO Ha
Ga3ze OCHOBHOro o06mEro oOpa3oBaHust C IOJYYEHHEM CpeJHEro oomero
obpazosanmst (IIpotokonm Ne3 ot 21 wmroms 2015 r. PeructpauuoHHbBIH HOMep
pertensuu 386 ot 23 mrons 2015 r.), ¢ ydyetoM pekomergauuid ®TAY «PHUPO» o
OpraHu3alyK IOyYeHHs cpeqHero obiiero obpasoBaHus B Ipe/e/aX OCBOCHHA
00pa3oBaTeNbHBIX ~ MPOrpaMM  CPEAHEro INpPOQECCHOHAIBHOTO  00pasOBaHHSA
(nmporokon Ne3 ot 25.05.2017 r.).

DopMBI U METOIBI KOHTPOJISI OTOOPAHB! ONTHMAIBHO C yYETOM CIELH(HKH
JOCTUIKEHHS CTY[EHTaMH JIMYHOCTHBIX, IPEIMETHBIX W MeETalpeAMETHBIX
pE3yJIbTATOB. '

Tlepeyens y4eOHBIX M3/I@HHH COOEPIKHT JOCTATOYHOE KOJIMYECTBO yIEOHBIX
u3januit 1 HTepHeT-pecypcoB

JlanHas pabGouasi IporpaMMa MOXKeT ObITb pEKOMEHI0BaHa /11 TPUMEHEHHS
B y4eGHoM mpolecce mo cnenuanbHocT 15.02.03 TexHHueckas SKCIUTyaTalus
TH/IPaBAMYEeCKUX MAIIWH, THAPOIPHBOIOB U THAPOITHEBMOABTOMATHKH.
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