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OCHOBHOTO 0811ero 00pa3osaHns ¢ MOMyYeHHEM cpentero ofiwero obpasosanns (1lporokon Ne3
or 21 wions 2015 r. PerucrpaunonHslii HoMep peucnsin 384 or 25 wona 2015 r.), ¢ ydeTom
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1. IACIIOPT PABOYEN ITPOT'PAMMbBI YYEBHOM JIJUCHUTJIMHBI
OPU3UKA

1.1. O6aacTh npuMeHeHus padoyeil MPOrpaMMbl

[Iporpamma  oOmieoOpa3oBaTebHOM ~ y4yeOHOW  AUCHUIIIMHBI  «DU3HUKa»
npelHa3HaueHa JUIsi M3y4eHus (QU3UKM B NPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranmzanusax CIIO, peanusyrommx 00pa30BaTENbHYI0 HPOTPaAMMY CpPEIHETO OOIIEero
oOpa3oBaHusi B IIpejesiax OCBOEHHS OCHOBHOHM MpodeccruoHanbHOW 00pa3oBaTebHON
nporpamMmbl  CITIO (OIIOIT CIIO) nHa ©6a3e OCHOBHOrO oOOIIEro o0O0pa3oBaHUs MpHU
NOJTrOTOBKE KBATH(DHUIIMPOBAHHBIX PabOUYUX, CIYKAIIUX U CIEIUAIMCTOB CPEIHETO 3BEHA
no crnenuanbHocTy CIIO 15.02.03 TexHuueckas 3KcIuryaTanusi TMAPABINYECKUX MaIlWH,
TUAPONPUBOAOB U THIPONTHEBMOABTOMATHUKU.

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

VYyeOHas mucruruinHa «®u3uka» sBISETCS y4yeOHBIM MPEIMETOM IO BHIOOPY U3
oOs3aTenbHON mpeameTHor oOmactu «EctectBennpie Haykm» DI'OC cpemnero obrmiero
o0Opa3oBaHusl.

B npodeccuonanbHbIx ~ 00pa3oBaTENbHBIX ~ OpPraHMU3alUAX,  PEATU3YIOLIUX
o0pa3oBaTeNbHYI0 MPOrpamMMy CpeIHero o0Iliero oOpa3oBaHHsS B IpeAesiax OCBOCHUS
OIIOII CITIO nHa 6a3e ocHOBHOTO 00IIeTO 00pa3oBaHus, yueOHas aucuuiuiHa «DPu3znka»
u3ydaercs B oOmeoOpa3oBaTenbHoM mukiae ydeOHoro miana OIIOIT CIIO Ha O6ase
OCHOBHOTO 00111eT0 00pa3oBaHus ¢ MOJydeHHEeM cpeaHero oomero oopasosanus (ITTIKPC,
[MIICC3). VYuebHas IUCIUIUIMHA BXOAUT B 00IIE0O0pa30BATENbHBIN ITUKI; SIBISETCS
npoUIBHON TUCIIUILTHHON 00111e00pa30BaTeIbHOM MOATOTOBKH.

1.3. lean w 3aga4yd JUCHUIJIMHBI — TPeOOBAHHUA K pPe3yJbTaTaM OCBOEHUS
AUCHUNIHHBI:

Copepxanue mporpaMMmbl «Du3nKay HaNPaBICHO HA JOCTHKCHHE CIEAYIOIINX TIeICH:

® OCBOCHHME 3HaHUH O (QyHAAMEHTANbHBIX (QU3WYECKUX 3aKOHAX U MPHUHIMNAX,
JeXaluX B OCHOBE COBPEMEHHOM (DU3MUECKOW KapTHHBI MHpa; HauOoliee Ba)KHBIX
OTKpPBITUSIX B 00JlacTW (PU3MKM, OKa3aBUIMX OIpEAeIsIoNlee BIUSHUE Ha pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHH, METOaX HAYYHOTO TTO3HAHUS TIPUPOJIBI;
® OBJAJCHUE YMEHUSIMH TMPOBOJAUTH HAONIOACHMS, IUIAHUPOBATh U  BBIMOJIHATH
AKCMIEPUMEHTHI, BBIIBUTATh TUNOTE3bl U CTPOUTH MOJENIH, MPUMEHSTH MOJYyYCHHbIE
3HaHWS 1O (U3HKE i1 OOBSICHEHUS Pa3HOOOPa3HBIX (M3MUECKHUX SBICHUN M CBOWCTB
BEIIECTB; MPAKTHYECKH HCIIOIH30BATh (PU3MUECKUE 3HAHUS, OIEHUBATH JOCTOBEPHOCTH
€CTECTBEHHO-HAay4YHO! MH(OpMaLIUK;
® pa3BUTHE [IO3HABATEIbHBIX HHTEPECOB, HMHTEIUICKTYyaJbHBIX W  TBOPYECKUX
CcrocoOHOCTE B Tpolecce MNPUOOPETeHHs] 3HAHUKW W yYMEHUW 10 (QU3MKEe ¢
UCTIOJIb30BAHUEM  PA3NIMYHBIX  HCTOYHMKOB  HMH(POPMAIMM U COBPEMEHHBIX
UH(OPMALIMOHHBIX TEXHOJIOTHI;
e BOCMUTaHUE YOEXKIEHHOCTM B BO3MOXKHOCTH IIO3HAHHUS 3aKOHOB MPHUPOJBI,
WCIIOJIb30BAHMSI JOCTHXKEHUN (DU3MKK HA OJaro pa3BUTHs YEIOBEYESCKOW ITUBUIN3AIINN;
HEOOXOJIMMOCTH COTPYJHUYECTBA B TMPOIECCE COBMECTHOTO BBIMOJTHEHUS 3ajad,
YBOXHUTEJIBHOTO OTHOIICHHs] K MHEHMIO OIMOHEHTa TMpU OOCYKIEHUU MpodiieM
€CTECTBEHHO-HAY4YHOT'O COJIEp)KaHMs; TOTOBHOCTM K MOPAJIbHO-3TUYECKOM OICHKE
UCTIOJIb30BAHMSI HAYYHBIX JIOCTMDKCHH, YYBCTBA OTBETCTBEHHOCTH 3a 3alllUTy
OKpYXarlolei cpesl;



® WCIIOJIB30BaHUE MPHOOPETCHHBIX 3HAHWA M yYMEHHWH IS PEIICHUs MPAKTHUECKHUX
3a/lady TOBCEJHEBHOWM JKM3HHM, oOOecredyeHusi 0e30MacHOCTH COOCTBEHHOW >KH3HH,
paIMOHAILHOTO MPHUPOAOIIOIB30BAHUS U OXPAaHbI OKPY>KaloIlel cpeibl 1 BO3ZMOXHOCTh
NPUMEHEHUs] 3HAaHUW NOpH pPelIeHUuH 3a7ad, BO3HHUKAOIIMX B MOCIEAYIOLIEH
npodeccuoHaIbHON AESITEIbHOCTH.

OcBoenue conepxkanus yueOHoM AucuuIInHbl «Du3nka» o0ecrneynBaeT JOCTUKEHNE
CTYICHTaMU CJIEAYIOIIHNX PE3YIbTATOB:
® JIUYHOCHMIHBIX:
e J[P-10 - 3aboTsAmuiics 0 3aluTe OKPYKAIOIIEH Cpe/bl, COOCTBEHHOHN U 4yKOi 0€301MacHOCTH,
B TOM 4YHCIIe ITU(PPOBOIL;
* MemanpeomMemHuulx:
® UCIIOJIb30BaHWE PaA3JIMYHBIX BHUIOB I103HABATENIHON NEATEIBHOCTH [UISl pPEUICHUS
dbusznueckux 3anady, MPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHUs (HaAOMIOIEHus,
OMMCAHMSI, U3MEPEHUs, IKCIIEPUMEHTA) I U3YUEHUS Pa3IMYHBIX CTOPOH OKpY>Karolen
JICUCTBUTEIILHOCTH,
® UCIIOJIb30BAaHME OCHOBHBIX HWHTEJIEKTYaJbHBIX OIEpaluii: MOCTAHOBKH 3ajauu,
dbopMynupoBaHUsi  TUIOTE3, aHajiM3a M  CHUHTE3a, CpaBHEHUsA, 0O00OILIEHUS,
CHUCTEMAaTHU3allUM, BBISIBICHUS MPUUYUHHO-CIICICTBEHHBIX CBS3€M, IOHUCKA aHAJIOTOB,
dbopMyHpOBaHUST BBIBOJOB JUISl M3YYCHUS PA3IMYHBIX CTOPOH (PU3UUYECKUX OOBEKTOB,
SBIIGHUA M TPOIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAMMOCTb CTaJKUBATBhCS B
npodeccuoHanbHOM cdepe;
® YyMEHHE TEHEpUpPOBATH HUJIEU U OMNPEACNSATh CpPEICTBA, HEOOXOAMMBIE [UJII UX
peanu3aiuu;
® yMEHHE MWCHOJb30BaTh pAa3jIMYHbIE MCTOYHUKU IS TMONy4eHHUs (U3HUECKON
uH(pOpPMaIIUU, OLICHUBATh €€ JIOCTOBEPHOCTD;
® yMEHHUE aHAIM3UPOBATH U MPECTABIATH HHPOPMAIIUIO B PA3TUIHBIX BUIAX;
e yMeHHE MYyOIUYHO MPEJCTABISITH PE3yIbTaThl COOCTBEHHOTO HCCIEIOBAHUS, BECTH
JTUCKYCCHH, JOCTYITHO ¥ TAPMOHUYHO COYETasi ColepkaHue M (HOPMBI MPEACTABIIEMON
uHpopMmanuu;

* NpeOMemHbIX:

e chopMHPOBAaHHOCTH MPENCTABICHUA O pPONM U MeCTe (U3MKH B COBPEMEHHOU
HAyYHOW KAapTUHE MHpA; TMOHMMaHWe (U3NYECKON CYIIHOCTH HAONMIOAAeMBIX BO
Bcenennoii siBiaenuit, ponu ¢uauku B (GopMUpoOBaHHMU Kpyrozopa ¥ (hyHKIHMOHAIBHON
TPAMOTHOCTHU YE€JIOBEKA JIJIsl PEIICHUS TPAaKTUUECKUX 3a/1a4;
e BIAJCHUE OCHOBOIOJATAIOMIMMHI (U3UYECKUMH TIOHSITHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH W TEOPUSMH, YBEPEHHOE HCIOJIb30BaHUE (PU3NYECKON TEPMUHOJIIOTHH U
CUMBOJIUKHY;
e BIAJCHUE OCHOBHBIMH METOJaMHU HAyYHOTO MO3HAHUS, WCIOJIb3YEMBIMH B (DU3HKE:
Ha0JII0IEHUEM, OITUCAHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;
e yMmeHHUs o0pabaThIBaTh pe3yabTaThl U3MEPEHUN, OOHAPYKUBATH 3aBUCUMOCTh MEXKIY
bu3nuecKUMH BeIMYMHAMU, OOBSICHATH TOJyUYE€HHBIE Pe3yJIbTaThl U J€NaTh BBIBOJIBI;
® c(opMHPOBAHHOCTH YMEHHUS pelIaTh PU3ndecKkue 3aaaun;
e chopMHpOBaHHOCTH yMEHHS TPHUMEHSTh IOJYYCHHBIE 3HAHWUS I OOBSICHCHUS
YCIIOBH MPOTEKaHus (U3NYECKUX SBICHUH B MPUPO/E, TPOPECCHOHANBHOMN cepe u st
NPUHSITHS MPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM KU3HH;
e chopMUpPOBaHHOCTH, COOCTBEHHOW TMO3MIIMM TIO OTHOIICHHUIO K (U3MYECKON
uH(pOpPMAIIUH, TIOTy9aeMON U3 Pa3HbIX UCTOYHUKOB.



B pamkax ocBoeHHs1 yueOHOU AUCHUIINHBI « DHU3KKa» 10 CHeHUaIbHOCTH
15.02.03 TexHuueckass 3KCIUTyaTalus TUAPABINYECKUX MAIIMH, TUAPONPHUBOJIOB U
THIPOITHEBMOABTOMATHKN Y  CTYIEHTOB  (OPMHUPYIOTCS  CIEAyIOIIHe  0oOu[ue
KOMIIeTeHIIMH ¥ JTUYHOCTHBIE Pe3yJbTaThl:

Kon HaumeHoBaHue pe3yibTaTa 00yuyeHHst
OK 1 BeiOupare crmocoObl pemeHust 3agad Mpo(ecCHOHANBHON JesTeIbHOCTH
IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM
OK 2 Hcnonb30BaTh COBpPEMEHHBIE CPEICTBA MOWCKA, aHAIM3a U HMHTEPIPETAINH

uHboOpMaMM W WHPOPMALMOHHBIC TEXHOJOTHH /ISl BBITIOJTHEHUS 3a/ad
poecCHOHABHOM eI TENbHOCTH
OK 4 DddekTUBHO B3aMMOICHCTBOBATh U Pa00TATh B KOJIJIEKTHBE M KOMaH/IE

OK 5 OcCyl1ecTBIATh YCTHYIO U MUCbMEHHYIO KOMMYHUKAILIMIO Ha
roCyJapCcTBEHHOM s13bIke Poccuiickoii @enepaliuu ¢ yueToM 0COOCHHOCTEH
COLIMAJIBHOTO M KYJIBTYPHOTO KOHTEKCTa

OK 7 CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIECH CPENIbl, pECYpCOCOEPEKEHUTO,
MPUMEHSTh 3HaHUs 00 U3MEHEHUH KJIMMaTa, IPUHIIUIIBI OepeKINBOTO
MIPOU3BOJICTBA, Y(PPEKTUBHO NEHCTBOBATH B UPE3BBIUYANHBIX CUTYAITUSIX

OK 9 [Tonp30oBaThCst mpodeccuoHaTbHOM TOKYMEHTAIMEH Ha TOCYIapCTBEHHOM U
HHOCTPAaHHOM A3bIKaX

JIP 10 3aboTsmuiics 0 3aIUTe OKPYKAIOIIEH Cpebl, COOCTBEHHOH U Uy O
0€301acHOCTH, B TOM YHCJIe IUPPOBOI

1.4. PekxoMeHayeMoe KOJIHYECTBO YaCOB HA OCBOeHHE padoyeil mporpaMmbl yueOHOi

AUCHMIJIMHBI:

MaKCUMAaJIbHOHW y4eOHOW Harpy3ku oOydaromerocs 279 dyac, B TOM YHCIE:
00s13aTenbHON ayAUTOPHOI yueOHOI Harpy3ku oOyuatomierocs 186 uac;
CaMOCTOATENbHON paboThl 0Oyyatomerocs 41 yacos;

KOHCyJbTanui 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, pedepaTos.
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJBHOCTHU

CTYAEHTOB
Conepxanue XapakTepucTrKa OCHOBHBIX BHJIOB JICITEILHOCTU CTYJCHTOB (Ha YPOBHE
oOydeHus Y4eOHBIX JICHUCTBUIN)
BBCHGHI/IG VYMeHus mocTaHOBKH ueneﬁ ACATCIbHOCTH, INIAHUPOBAHUSA cOOCTBEHHOU JACATCIBHOCTH IJIA

JIOCTHKEHUS TIOCTABJICHHBIX LIeJIEH, MpeABUICHUSI BOBMOKHBIX PE3YJITATOB 9TUX JIEHCTBUH,
OpTaHM3aIIUA CAMOKOHTPOJIS M OIIEHKH TOTYYEeHHBIX PE3yIbTATOB.

Pa3BuTHe cr1ocoOHOCTH SICHO M TOYHO M3JIaraTh CBOM MBICIH, JOTHYECKH 0O0CHOBBIBATH CBOIO
TOYKY 3pEHUS, BOCTIPUHUMATh U aHATHU3UPOBATh MHEHHUS COOCCETHUKOB, IIPHU3HABAS TPABO
JIPYTOTO YeJIOBeKa HAa HHOE MHECHHIE.

[IpousBenenne m3MepeHns GU3NIESCKUX BETMYUH U OLIEHKA TPAHUIIBI TIOTPEITHOCTEH
U3MEpEeHUH.

[IpencraBneHre TPaHUIBI OTPEITHOCTEH H3MEPCHHUN TIPU IIOCTPOCHUH IPpadhuKOB.

YMeHHe BBICKa3bIBaTh THIIOTE3bI IJIsl O0BSICHCHUS HAOJFOTAaEMbIX SBJICHU.

YMeHue npeiaraTb MOJENH SIBICHHI.

YkazaHue rpaHuIl IPUMECHUMOCTH (PU3NIECKUAX 3aKOHOB. M3710)KEHNE OCHOBHBIX MTOJIOKCHHIMA
COBPEMEHHOM Hay4HON KapTHHBI MUpA.

[IpuBencHUE TPUMEPOB BIUSIHUS OTKPBITHI B (PU3KKE HA MPOTPECC B TEXHUKE W TCXHOJIOTHU
mpousBocTBa. Vconp3oBanue MHTepHETa IS TOMCKa WHOPMAIHN

1. MEXAHUKA

Kunemamuxa

[IpencraBnenne MEeXaHMYECKOTO ABMKCHHUS Tella YPaBHEHISIMH 3aBUCUMOCTH KOOPAWHAT U
MIPOEKINEH CKOPOCTH OT BpeMeHH. [IpencTaBieHne MeXaHH4eCKOTO JIBIDKCHUS Tea
rpaduKaMu 3aBHCUMOCTH KOOPJIMHAT M MPOCKIHEH CKOPOCTH OT BpeMeHHU. OmpeeicHue
KOOpAMHAT MPOHICHHOTO IYTH, CKOPOCTU M YCKOPCHHUS Telia 1Mo rpadukaM 3aBUCHMOCTHU
KOOpPJIMHAT U MPOEKIHI CKOPOCTH OT BpeMeHu. OnpeieseHe KOOpIuHaT NpolIeHHOrO My TH,
CKOPOCTH M YCKOPEHHUS TeJa M0 YpaBHEHUSIM 3aBUCUMOCTH KOOPIUHAT U MPOEKLUNH CKOPOCTH
OT BPEMEHHU.

[IpoBenenue cpaBHUTENBHOTO aHAIM3a PABHOMEPHOTO ¥ PAaBHOIIEPEMEHHOIO JIBUKECHHH.
VYkazaHue NCIOIH30BAHMUS MTOCTYNATEIBHOTO 1 BPAIIATEIHHOTO IBIKEHUI B TEXHUKE.
[Tpuobperenue ombITa PabOTHI B TPYIIIE C BRITOJTHECHUEM PA3IMYHBIX COIMATBHBIX POJICH.
Pa3paboTka BO3MOYKHOW CUCTEMBI ACHCTBHUIA W KOHCTPYKITUH JIJISI SKCTIEPUMEHTAITLHOTO
OTIpE/ICIICHUS] KHHEMATHUECKUX BEINIHH.

[IpencraBnenne nHGOPMAIIH O BUIAX ABWKCHUS B BUJIC TAOIHIIBI

3akonwr mexanuxu
Hviomona

OOBsICHEHHE IEMOHCTPAIIMOHHBIX YKCTIEPUMEHTOB, IMOATBEPIKAAIOIINX 3aKOH HHEPITUH.
Wsmepenue maccel Tenna. U3mepenune cuibl B3auMOJIEHCTBUS Tell. BbhruucieHnne 3HaueHus CUuil
10 M3BECTHBIM 3HAYEHHSIM MacC B3aUMOJICHCTBYIOIIHNX Tel U KX YCKOPEHUH

Brraucnenue 3Ha4eHNUS YCKOPEHUH TEJT TI0 U3BECTHBIM 3HAYCHUSM JEHCTBYIOMINX CHIT 1

Mmacc Tenr. CpaBHEHHWE CUIIBI ACHCTBYSI M TPOTHBOICHCTBHS

[IpumeHeHre 3aK0OHa BCEMUPHOTO TATOTEHUS TIPH pacueTax CUJI U YCKOPEHUH
B3aUMO/JICHCTBYIOIINX TEJ

CpaBHEHHE YCKOpPEHHsI CBOOOIHOTO TaicHUs Ha TuiaHeTaX CONHEYHOW CUCTEMBI

BerliesnieHre B TEKCTE yUeOHHKA OCHOBHBIX KaTETOpUil HAydHOU HH(OpMAIUH

3akonwt
coxpamnenus 6
Mexanuke

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

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

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

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

YkazaHue rpaHull IPIMEHUMOCTH 3aKOHOB MEXaHHKH.

VYkazanue y4eOHBIX JUCIHILINH, TPH U3yYEHUH KOTOPBIX UCITOJIB3YIOTCS 3aKOHBI COXPaHEHUS

2. OCHOBBI MOJI

EKYJISPHOU ®U3UKHA U TEPMOJINHAMUKH

Ochoswl
MOEKYISIPHO-
KUHemuyeckotl
meopui.
Hoeanvnotii 2asz

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

Pewienue 3aa4 ¢ npUMEHEHNEM OCHOBHOT'O YPAaBHEHUS MOJICKYJISIPHO-KHHETHYECKOI TeOpruu
ra3oB.

OmnperienieHne napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHMM Ha OCHOBAaHHMHU YPaBHEHUS




COCTOSIHHUS JI€AJIbHOTO Ta3a.
OmnpeneneHne napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHIM M MPOHUCXOISIINX
npoueccos 1o rpadukam 3asucumocti p (T),V (T), p (V).

DkcnepuMeHTansHoe ucenenosanue 3asucumoctu p (T), V (T), p (V). [Ipeacrasienue B Buae
rpadKOB H30XOPHOTO, H300aPHOTO M H30TEPMHYECKOTO IIPOLIECCOB.

Brruncnenue cpeqHeil KHHETHUECKON SHEPTUH TEIUIOBOTO ABUKEHUS MOJIEKYJ 10 U3BECTHON
TeMIIepaType BEILIECTBA.

BerIckaspiBaHMe THIIOTE3 U1 OOBSICHEHNST HAOMIOIaEMbIX SIBICHUH. Y Ka3aHUE IPAHUILL
MIPUMEHUMOCTH MOJIEIH «HJIealIbHbIN Ta3» 1 3akoHOB MKT

OcHogbl
MmepMOOUHAMUKU

W3mepenue xonndyecTBa TEIJIOTHI B Mpolieccax Tersonepeaayu. Pacuer konnuecTBa TEIIOTHI,
HEO0XOIUMOT0 JJIsl OCYIISCTBICHHUS 33JaHHOTO TIpoIlecca ¢ Teruionepeaaucii. Pacuer
M3MEHEHHs BHYTPEHHEH SHEPTHH Tel, paboThl ¥ epeTaHHOT0 KOJMIECTBA TEIUIOTHI C
HCTIONBF30BaHUEM IIEPBOTO 3aKOHA TEPMOJHHAMHUKH.

Pacuet paboThl, coBepIIeHHON Ta30M, 10 rpaduky 3aBucUMOocTH p (V).

Brruncienue paboThl ra3a, COBEPIICHHOH MPH H3MEHEHHH COCTOSIHUS 110 3aMKHYTOMY IIHAKITY.
Breraucnenune KITJI mpu coBepiennn ra3oM padOThI B ITPOIIeccaX N3MEHEHHS COCTOSHUS TT0
3aMKHyTOMY IHKITY. OOBsSCHEHNE IPUHITAITOB EHCTBHS TETIOBBIX MalIuH. J[eMOHCTparus
poii QU3KUKH B CO3AHUH U COBCPIIICHCTBOBAHUY TCILUIOBBIX JBUTATCIICH.

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

VYkazanue yueOHbIX AUCIUILINH, TIPH H3YICHUN KOTOPBIX UCIIOIB3YIOT yUeOHBI MaTepHa
«OCHOBBI TEPMOAWHAMHUKI

Ceoticmea napos,
arcuokocmetl,
meepobix mei

W3mepenue BIa)KHOCTH BO3TyXa.

Pacuer xomuuecTBa TEIIOTHI, HECOOXOIUMOTO JIJIsl OCYIIECTBIICHUS IpoIiecca Mepexoaa
BEILECTBA U3 OJJHOTO arperaTHOro COCTOSIHUS B APYTOE.

DKcnepuMeHTaIbHOE UCCIIEOBAHNE TEIUIOBLIX CBOMCTB BellecTBa. [IpuBenenue npumepon
KalMILIPHBIX SBICHUN B OBITY, IPUPOJE, TEXHHUKE.

HccnenoBanne MeXaHUIECKUX CBOMCTB TBepABIX Tel. [IpumeHenne Gu3ndeckux NOHATHN U
3aKOHOB B y4eOHOM MaTepHaje Mpo(ecCHOHATBFHOTO XapaKkTepa.

Wcnonp3oBanue VHTepHETA AT TOMCKA HH(OPMAIIAN O Pa3paboTKax M MPUMEHEHHIX
COBPEMEHHBIX TBEPJBIX 1 aMOP(HBIX MaTEPHAIOB

3. 9JIEKTPOJJMHAMUKA

3ﬂeKmpocmamuKa

Brruncnenue cui B3aMMOACHCTBUS TOUSUHBIX DJIEKTPUUECKUX 3aPsII0B.

Brruncnenue HanpsKeHHOCTH 3JIEKTPUUECKOTO MOJISt OTHOTO M HECKOJIBKUX TOUEUHBIX
IIEKTPUYECKUX 3apsI0B. Brluuciienne noteHuana a31eKTpUYeCcKoro mojist OQHOrO U
HECKOJIbKUX TOUEUYHBIX DJIEKTPUUECKUX 3apsiioB. MI3MepeHue pa3HOCTH MOTEHIIUATIOB.
W3mepenne sHepTur IIEKTPUIECKOTO TTOJIS 3apsDKEHHOTO KOHACHCATOPA.

Brruncrenue sHEprun 3MEKTPUIECKOTO TIOJIS 3apsDKEHHOTO KOHACHCATOPA.

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

Tlocmosinniii mok

N3mepenne MOITHOCTH 3NieKTpudeckoro Toka. Mzmepenne 3/1C u BHYTpEeHHETO
COTIPOTHUBIICHUS HCTOYHHKA TOKA.

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

OmnpezencHre TeMIIEpaTypbl HUTH HAKATUBaHUS. MI3MepeHHe JIeKTPUIECKOro 3apsaa
anekTpoHa. OOBACHEHHE TPUPOIBI AIEKTPHUCCKOIO TOKA B

MeTaJuIax, IEKTPOJIUTAX, ra3axX, BAKyyMe U HOIYIPOBOIHUKAX [[pUMEHEHUE IEKTPOIH3a B
TexHuke [IpoBeneHre CPaBHUTEIHFHOTO aHAJIM3a HECAMOCTOSATEIILHOTO M CAMOCTOSATEIIEHOTO
ra30BbIX Pa3psaoB

CHSATHE BOJIBTAMIICPHON XapaKTCPUCTHKH TUOIA.

[IpoBeneHue CPaBHUTEIFHOTO aHAN3A TTOTYIPOBOIHUKOBBIX THOIOB U TPHOIOB.
Hcnonp3oBanue VHTepHETA AM1s TOMCKA WH(OPMALINHU O TIEPCIIEKTHBAX Pa3BUTHSA
MTOJTYTIPOBOTHUKOBOM TEXHUKH.

YcTaHOBKa IPUYMHHO-CIIEACTBEHHBIX CBSI3EH

Mazcnummnoie
S16/IeHUS

I/I3MepeHHe WHAYKIWU MarouTHOT'O MOJIA. Brruuciaenne CHIJI, ZleﬁCTByIOHIPIX Ha MPOBOAHUK C
TOKOM B MAarHuTHOM II0JIC.




Brrunciienue cuit, IEHCTBYIONINX HA NICKTPUICCKUN 3apsl, TBIKYIIUNCS B MATHUTHOM
ToJe.

HccrienoBanue sSBJICHUN 3JCKTPOMArHUTHON HHIYKIIMU, CAMOMHIYKIIAH.

Brrunciienue SHEprud MarHUTHOTO TTOJIS.

OOBsICHCHHE TIPUHIIHIIA ICHCTBHS DIICKTPOIBUIATEIIS.

OOBsICHCHHE TIPUHIIMIIA ICHCTBHS TeHEpaTOpa JICKTPUUCCKOTO TOKA U
AIEKTPOU3MEPHUTENLHBIX PUOOpoB. OOBSICHEHHE MPUHIIAIIA JEHCTBHS Macc-crieKTporpada,
ycKopuTese 3apspkeHHbIX YacTuil. OObsSCHEHHE PO MArHUTHOTO MOJISl 3eMJTH B YKH3HU
PaCTEeHU, )KUBOTHBIX, YEJIOBEKA.

[TpuBeneHne MPUMEPOB NPAKTHYECKOTO NPUMEHEHNUS U3YUSHHBIX SIBJICHUI, 3aKOHOB,
puOOPOB, YCTPOUCTB.

[IpoBeneHUE CPaBHUTEIILHOTO aHATN3a CBOHCTB IEKTPOCTATUICCKOTO, MATHUTHOTO 1
BHUXPEBOTO JJICKTPHYCCKUX TTOJICH.

OOBsICHCHHE HA MTPUMEPE MAaTHUTHBIX SBJICHUH, TOYeMY (H3UKY MOYKHO pacCMaTPHBATh KaK

METaTUCIUTUIHHY
4. KOJIEBAHUS U BOJHBI

Mexanuueckue HccnenoBanue 3aBUCUMOCTH TIEpHOAa KOJeOaHUN MAaTEMATHUECKOTO MasTHAKA OT €T0
Konebanus JUTHHBI, MacChl ¥ aMITUTYIbI KosieOaHui. VccnenoBanne 3aBUCUMOCTH ITEPUOJIa KOJICOaHMIA

rpy3a Ha MPYXKHUHE OT €r0 MacChl M KECTKOCTH MPYKUHBI. BbIUMcIeHHe neproia KoiaeOaHuii
MaTEeMaTHYECKOro MasiTHUKA 110 U3BECTHOMY 3HAYCHHUIO €ro JUIMHbI. Bhraucienue nepuoia
KoJieOaHMi Tpy3a Ha MPY>KUHE 110 U3BECTHBIM 3HAYCHUSIM €0 MacChl M KECTKOCTH TIPYKHUHBI.
BripaboTka HaBHIKOB BOCIIPUHUMATh, aHAIU3UPOBATh, TIepepadaThiBaTh U MPEAbSIBISATH
WH(POPMAIUIO B COOTBETCTBHH C MIOCTABJICHHBIMU 33Ja9aMHU.

[IpuBencHME TPUMEPOB aBTOKOJICOATEIBHBIX MEXaHHYCCKUX cucTeM. [IpoBenenune
Kiaccu(hUKaIuy KoneOaHui

Ynpyeue 6onnwi

W3mepenune MMHBI 3BYKOBOH BOJIHBI ITO pe3yiibTaTaM HaOI0IeHU HHTEpQEPESHIINN
3BYKOBBIX BOJTH.

Habnronenue u 00bsICHEHUE SIBICHUN MHTEPPEPCHIINU U TUPPAKIIUH MEXaHUICCKUX BOJIH.
[IpencraBneHue obIacTeld MPUMEHEHUS YIBTPa3BYKa U MEPCIICKTUBBI €r0 MCIIOIH30BAHUS B
Pa3IMYHBIX O0JNACTIX HAYKH, TCXHUKH, B MCTUIIMHE.

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

Dnexmpomacnumn
bie
Konebanus

Habnroxzenne ociuyutorpaMM TapMOHHYECKUX KOJICOaHUI CHITBI TOKA B LICTIH.

U3mepenue 21eKTpoeMKOCTH KOHIeHcaTopa. M3MepeHrne HHAYKTUBHOCTh KaTYIIKH.
UccnenoBanue siBIEHUS JIEKTPUYECKOTO pe30HAHCa B MOCIEI0BATEILHON LEH.
[IpoBeneHue aHAIOTUU MEXKIY (PU3MUCCKUMH BEITMIHMHAMU, XapaKTCPU3YOIIUMHI
MEXaHUYCCKYO U DJICKTPOMATHUTHYIO KOJICOATeIbHBIC CUCTCMEI.

Pacuer 3HaueHui cUIIbl TOKA U HANIPSDKEHUS HA DJIEMEHTAaX LeTH NEPEMEHHOTO TOKaA.
HccnenoBanue nmpuHIUNa neicTBUs Tpanchopmaropa. MccienqoBanne MpHHIIAIIA ISHCTBHS
TeHepaTopa mepeMeHHoro Toka. VMcmons3oBanne MHTEpHETA T TONMCKA HH(DOPMAITHH O
COBPEMEHHBIX CIIOC00aX Mepeaad dJICKTPOIHEPTHH

aﬂEKmPOM(lZHMmH
ble
BOJIHbI

Ocy1ecTBiaeHle paauonepeaun u paguonpuema. MceeinegoBanue cBOMCTB
AJIEKTPOMATrHUTHBIX BOJH C IOMOIIBI0 MOOHIBHOTO TeedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOMICHUS K H3y9aeMbIM Ha YpOKaX (pU3UKH 00BEKTaM U
OCBaMBaEMBIM BUIaM JeATeNbHOCTH. OOBACHEHNE TPUHIUITHAIEHOTO PA3IHYNS TIPUPOIBI
YOPYTUX U SJICKTPOMATHUTHBIX BOJTH. V31I0KEeHHNE CYTH SKOJIOTHIECKUX MTPOOIIeM, CBA3aHHBIX
C DJIEKTPOMATrHUTHBIMHU KOJICOAHISIMH U BOJTHAMH.

OOBsSCHEHHE POJIN SJICKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX HCCIICAOBAaHISIX BeeneHnoit

5. OIITUKA

Ilpupooa ceema

[IpumeHeHue Ha MPAaKTHKE 3aKOHOB OTPAKEHUS U MPEJIOMIICHHSI CBETa MIPU PEIICHUU 3a/a4.
OrnpeneneHne CreKTpaibHbIX IPAHULL YYBCTBUTEIBHOCTH YEJIOBEUECKOro Iiia3a.

YMeHHe CTpOUTh H300pakeHUS MPEIMETOB, TaBaCMbIC JIMH3aMH. PacueT paccTosiHUS OT
JIUH3BI IO H300paKECHUS MPEIMETa.

Pacuer onTHyecKkol CUIbI JUH3EL.

N3mepenne GOKYCHOTO pacCTOSIHHSI TUH3BI.

HcnbiTanue Mojiesieil MUKPOCKOIIA U TeJIeCKOoTa

Bonnosvie
ceotlicmea ceema

Habnronenue sineHust ”HTEpYEPEHIMH JICKTPOMArHUTHBIX BOJH. HaOnroneHue sBicHus
TU(PPAKIUU SJICKTPOMATHUTHBIX BOJIH. HaOuroicHre sIBIICHUS MTOJIIPU3aLun
9JIEKTPOMArHUTHBIX BOJH. MI3MepeHue [UIMHBI CBETOBOW BOJHBI T10 PE3yJIbTaTaM HaOJIFOICHHS
siBieHns naTepdepenmu. Habmonenne ssnenus nudpakunu ceta. Habarogenne sBieHus
MOJISIPU3ALIUK U IUcTiepcuy cBeTa. [IOMCK pasniymii 1 CX0ICTBA MKy AU(DPAKIIHOHHBIM U




JUCIICPCUOHHBIM CIICKTpPaMH.

HpI/IBe,HeHI/Ie IMPpUMEPOB MOABJICHUS B IIPUPOJAC U UCIIOJIB30BAHUSA B TCXHUKE SIBJICHUI
I/IHTep(l)epeHHI/II/I, zln(bpaxunn, NOoJIApU3alli U JUCIICPCUN CBETA. HepeqncneHI/Ie METOA0B
TMO3HaHMsA, KOTOPBIC UCIIOJb30BAHbI IPHU U3YUYCHUHN YKA3aHHBIX SIBIICHUI

6.2JJEMEHTBI KBAHTOBOUW ®U3UKH

Ksanmosas
onmuKa

Ha6monats ¢potosnekTpudeckuit a3gdpext. O0bsAcCHATL 3akoHbI CTOJETOBA U TaBIIEHUE CBETA
Ha OCHOBE KBAaHTOBBIX IPE/ICTaBICHUH.

PacueT MakcUMaITbHOW KUHETHUECKOH SHEPTUH IIEKTPOHOB MPH (POTOIIEKTPHIECKOM
ahdexre.

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

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

OO0BsICHCHHE KOPITYCKYJISIPHO-BOJIHOBOTO Ayalin3Ma CBOHUCTB (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. OObSICHEHIE TPOUCXOKICHUS THHEUIATOTO
CIICKTpa aTOMa BOJIOPOJIA M PA3IIUYHUS JIMHEIUATHIX CIICKTPOB Pa3JINYHbIX Ta30B.
HccrenoBanue THHEHYATOTO CIIEKTpA.

Brrunciienue JUIMHBL BOJHBI JIe BpOiiis 9acTHIIBI ¢ U3BECTHBIM 3HAYCHUEM HMITYJIbCA
HccnenoBanue mpuHIUA padOThI TIOMUHECIICHTHOH JlaMITbl. HaOmronenne u oObsICHeHNE
MPUHLKIIA JeUCTBUS Jiazepa. [[puBeneHre 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 ¢ IOMOIIIbIO cueTunka [ eiirepa.

Pacuer sHEprum CBA3M aTOMHBIX S7CP.

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

Brrancrnenue sHeprun, 0CBOOOKAAIOIICHCS TIPU PaAHOAKTHBHOM pacrasie.

OmnpeneneHne IPOIyKTOB SACPHOIN PEaKITHH.

Berunciienue sHeprun, 0CBOOOKAAIOIICHCS TIPH SIICPHBIX peakiusax. [lonnManue
MIPEUMYIIECTB U HEJOCTATKOB UCTIOJIb30BAaHUSI AaTOMHOM SHEPTUN U HOHU3ZUPYIOIIHUX
M3ITyYEHUHN B MPOMBILUICHHOCTH, MEIUIIIHE.

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

[IpencraBnenne o xapakrepe YeThIpEX THUIOB PYHIAMEHTAIBHBIX B3aNMOICHCTBHI
JJIEMEHTAPHBIX YaCTHIl B BUAE TaOJIHIIBI

[IpoBenenue kmaccupUKANU JIEMEHTAPHBIX YaCTHUI] IT0 UX (PU3HMUECKUM XapaKTePUCTHKAM
(Macce, 3apsiny, BpeMEHH KU3HU, CIIAHY H T.11.).

[ToHnmanme IICHHOCTEH HaydIHOTO MO3HAHUS MHUpPa HE BOOOIIIE JJIS YEIOBEUECTBA B IIEJIOM, a
JUTA KaXXIOTO 00YJaloIIerocs JINYHO, IEHHOCTEH OBJIAICHHUS METOJOM HAYYHOTO MTO3HAHUS
JUTS TOCTYDKEHHUS yCIIeXa B JIF0OOM BUJC MPAKTUICCKOM CATCIbHOCTH

7.9BOJIIOIM S BCEJTEHHOM

Cmpoenue u
pazeumue
Bcenennoii

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

Hcnonb3oBanne MHTEpHETA /ITs1 TOMCKA H300paKEHUH KOCMHUYECKUX O0BEKTOB H
nHpopmanuu 00 ux ocodeHHOCTIX OOCYXKIeHNE BO3MOKHBIX CIICHAPUEB YBOJIOIAH
Bcenennoii. Mcnonp3oBanue MHTEpHETA [ TOMCKA COBPEMEHHOW HH(DOPMAIINH O Pa3BUTHH
Bcenennoii. OnieHka nHGOPMAITUH C ITO3UIINN €€ CBOKWCTB: JOCTOBEPHOCTH, 00 EKTUBHOCTH,
MTOJTHOTHI, AKTYaJIHOCTH | T. 1.

Deonoyus 36e30.
Tunomesa
NPOUCXONCOEHUS
Conneunoii
cucmembl

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

OOBsCHEHNE BINSHUSA COJTHEYHON aKTHBHOCTH Ha 3emumto. [loHuManne posi KOCMHUYECKUX
HCCIICAOBAHHN, X HAYYHOTO U SKOHOMUYECKOTO 3HAYCHHUS.

OOCyKIeHHe COBPEMEHHBIX THIIOTE3 O MPOUCXO0KIeHUN COTHEYHON CHCTEMBbI




3. YCJIOBMS PEAJIN3AIIMM YUYEBHOM TUCIUTLIAHBI
3.1. TpeGoBaHusi K MUHUMAJbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecCe4eHNI0

Peanuzamus y4eOHOM MUCHUIUTHMHBI TpeOyeT HaMM4Ms yueOHOro KaOMHEeTa W JadopaTopuu
busuKy.

O6opynoBanue yueOHOT0 KaOMHeTa:

- IOCa/I0YHBIE MECTA MO KOJIMYECTBY O0YyYaIOIINXCS;

- pabouee MecTo mpenogaBaTens;

- IOCKa;

- mKad/crennax Uit XpaHeHusl y4eOHO—HArJIsJHOr0 MaTepHraa;

- TUTAKaThl:

1. hbu3mdeckue moCTOsTHHBIC

2. MexnayHapoaHasi cuctema enunun uamepenus (CH)

3. mepuoanueckas cuctema xuMudeckux snementon J[.M.Menneneena;
- o0ecnedeHHOCTh KaOMHETa IIEKTPHUUECKUM PACIIPEICTUTEIHHBIM IIUTOM U OCHAIICHUE
YUYEHUUYECKUX CTOJIOB PO3ETKAMM IIEPEMEHHOr0 ToKa 42 B.

Texnuueckue cpeacTBa 00yUICHHUS:

- KOMIIBIOTEpP C JIMIICH3MOHHBIM MPOTPAMMHBIM OOECIEYCHHEM, MYJIbTUMEINHHBIN
npoektop Optoma DS316L DLP SVGA 800*600 2700 ANSI 4000.1.1.1,
aBTOMATH3UMPOBAHHOE 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 1ab0paTopum:

I'eneparop JII'-209, KOMIUIEKT MIaKaTOB, PEOCTAT MOJ3YHKOBBIN, ocuuuiorpad, mpudop
JUI OINpeneeHus JIMHBl CBETOBOM BOHBI, cekyHaomep OJICC/I, Monens aBurarens
BHYTPEHHETO CrOpaHWs, OJJEeKTpoMeTp bpayHa, ammepMerp MOCTOSHHOTO — TOKa,
HEHTPOOEKHAS T0POTa, KOHAEHCATOP MEPEMEHHON €MKOCTH, KaTalor-CIPaBOYHHUK, MOJIEINb
MOJIEKYJIIPHOTO CTPOEHUS MAarHuTa, 3JIEKTPOCKOI, PEeoCcTaT pPbIYAXKHBIA, MUKPOMETP,
CHEKTPOCKOMN 2-X TpPYOHBIH, BeChl y4deOHbIE, METPOHOM, HAOOp TPYy30B, IEKTPOMOTOP
IIKOJBHBIN, 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 1 cnennaibHOCTEH TEXHUUECKOTO MPOQUIIS:
y4aeO. It CTy. YIpEKIeHUu cpe. nmpod. oOpazoBanus. — 5-¢ u3., crep. / B. @.
Jmutpuesa. — Mocksa : UL "Axanemus", 2018. — 448 c. — ISBN 978-5-4468-6570-3. —
TeKCT : HemoCpeCTBEHHBIN.
2 | Toprau, B. B. ®usuka : yaebHOe mocoOue yisi cpeaHero mpopecCuoHaIBHOTO

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

0) TONOJHUTEIbHAS JTUTEPATypa:

Ne

HcTounuk

1

Auzenyon, A. E. ®usnka : yaeOHUK U MPAKTHKYM JJIs CPEAHETO MPO(hEeCCHOHATEHOTO
obpazoBanus / A. E. Aiizennion. — Mocksa : U3narenscto 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 MPoPECCHOHATBHOTO
oOpazoBanus / A. A. Bacuises, B. E. ®enopos, JI. [I. XpaMoB. — 2-¢ U3a., Ucnp. 1
non. — Mocksa : U3mparensctBo FOpaiit, 2020. — 211 ¢. — (ITpodeccrnonanbroe
oOpazoBanue). — ISBN 978-5-534-05702-7. — Texkct : anekrponnsiii // 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 FOpaiit [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 TEXHHMYECKHE HAYKH : Hayd. )KypHai /ri. pen. A. S. XaBkuH. — MockBa
: 000 "UznparennctBo "CrytHuk+", 2002 — .— Beixoaut 12 pa3 B roa. — ISBN
neyatHou Bepcuu 1684 —2626. — TekcT : HenmocpeaAcTBeHHbIN Bepcun 1684 — 2626. —
Texkcr : 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 ¢
OrpaHHYeHHON O0TBETCTBeHHOCThI0 «PYHOby (RU)

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




4. KOHTPOJb Y OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM
JTUCHMIITIUHBI

KoHTpone ¥ oneHKa pe3ylbTaTOB OCBOCHMS Y4E€OHOM JAMCHUUIUIMHBI OCYLIECTBIISETCS
IperoiaBaTesieM B IMPOIECCE MPOBEACHUS MPAKTUUYECKUX 3aHATUNH M JIAOOPAaTOPHBIX padoT,
TECTHUPOBAHMUSA, @ TAK)KE BBINIOJHEHUS OOYJArOMIMMUCS WHANBUIYAJIbHBIX 3aJlaHUH, MPOEKTOB,

HUCCIIEeI0OBaHN.

PesyabTathl 00yueHus

@DopMBbI U METOIbI KOHTPOJISI U OLI€eHKH
pe3yJIbTaToOB 00y4YeHUs

® JUYHOCMHbIE:

® YyBCTBO F'OPAOCTH U YBAKEHUS K
WCTOPHH U JIOCTIKEHUSM OTE€UEeCTBEHHON
¢busnyeckor HayKH; (pU3UIECKH
rpaMOTHOE [TOBE/ICHUE B
po¢eCCUOHAIBHOM J1eATEIIbHOCTU U OBITY
IIpHU 00palleHu! ¢ IpubdopaMu u
YCTPOWCTBAaMHU;

® TOTOBHOCTb K IIPOJIOJIKEHUIO
o0pa3oBaHUs U TIOBBIIICHUS
KBaNTM(UKAIUN B N30paHHOMN
po¢eCCUOHANBHOM J1eATEIbHOCTH U
00BEKTUBHOE OCO3HAHHUE POJIH
(bu3nIeCKNX KOMIIETEHLIUH B 3TOM;

® yYMEHHE HCIIOJIb30BaTh JOCTIKEHUS
COBpPEMEHHOU (hHU3UYECKON HAYKU U
($U3NYECKUX TEXHOJIOTUH JIJIs TOBBILLICHUS
COOCTBEHHOTO HHTEJIEKTYaJIbHOTO
pa3BUTHS B BHIOpAHHOM
po¢eCCUOHAIBHOM 1eATEIbHOCTH;

® yYMEHHE CAMOCTOSITEILHO TOOBIBATH
HOBBIE /7151 ce0s1 PU3NIECKHE 3HAHUS,
UCIIOJIb3Ysl UIsl 3TOTO JJOCTYIIHbIE
UCTOYHMKH HH(DOpMaLny;

® yMEHHE BBICTPAUBATh KOHCTPYKTHBHBIE
B3aMMOOTHOIICHUS B KOMaH/IE I10
peleHnIo O0IKX 3a/1ay;

YMEHHUE YNpaBisITh CBOEH MM03HABATEIbHON
JESITETbHOCTHIO, TPOBOAUTH CAaMOOIICHKY
YPOBHS COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO
pa3BUTHS;

DK3aMeH.

TectupoBanue.

DKcnepTHas OLIEHKA JTOKJIAJ0B U 3aIIUThI
pedepatos.

VY CTHBIN U TUCBMEHHBIN OIPOC.
DKcrnepTHasi OIIEHKA BBIMOJHEHUS
CaMOCTOSITEIbHON PabOTHI.

BrimonHeHre u 3amuTa 1a00paTOPHBIX
pabor.

OkcnepTHas OLICHKA
MPAKTUYECKOU pabOTHI.

BBIITOJIHCHU A




Pa3zpaborunk:

Baprens T.H.

COd MI'PH Npenoapares ;
(MecTO paboTsl) (3aHuMaeMan A0mKHOCTE) {(P.H.O.} (noanucs)”
IKenepThi:
I"aspunora .
COd MI'PH B.K. 4! '
NpenoiaBaTeis W
(MecTo pabore) (IAHAMASMAN  10IKHOCTD) (PHO) " (noarncs)
lNopagesa H.O.
Jouent, kaujmaar QU3HKO- 5
CO® HUY «Benl Vs MATEMATHYECKHX HAYK /%

(MecTo pabore) (3anuMacMan IOMKHOCTR) (P.H.O) b{:!]u.nil.ﬂﬂl.-}



IKCOEpPTHOE JAKTI0OYECHHAE
Ha pabouyro mporpamMmy yueOHOH AHCLHILTHHEL
«Du3nukan
[10 CTeHATLHOCTH
15.02.03. Texuuueckas 3KCIIyATALMHE M'MAPABIHYECKHX MAIITHH,
THAPONPHBOAOB M MHIPONHEBMOaBTOMATHKH

Paspabotumk paboueii nporpammei: baprene Taresna Hwukonaesna,
npenonaeatens  Gu3auku  «Crapoockonsckoro  ¢unuama  Poccuiickoro
rocyJapcTBEHHOTO — reonoropasBefodHoro  yHusepcurera  MMeHH — Cepro
Opmxorukugze» (COO MI'PH).

Pabouas mporpamMMa 9eTKO CTPYKTYPHPOBaHa MW COCTOHWT H3: TIacTopra
paboyeil nporpaMMel yyeOHOH AHCLHIIIMHLL, CTPYKTYPBl M cOojepkaHus yueOHoH
JOUCIMIUIHHEL;, YCJIOBHH peasiv3aivy y4eOHOH NHUCHHIUIMHBL, KOHTPO/IS W OLEHKH
pe3yIpTATOB OCBOEHUS YueOHOH JIMCIHIIHHEL.

PaGouas mnporpamMma cocTaBleHa Ha OCHOBE NPMMEPHOH MpOrpamMMel
obmeobpazosarensHoif yueGuolt nuciunnunsl «Pusnkar s MpodeccHOHAIbHBIX
oOpazoBatenbHBIX OpraHusaumi, pekoMeHzoBaHHeIX OIAY  «OHPO» jia
peanu3alEy 0CHOBHOH npodeccuonalbHOM oOpasoparensHoil mporpammel CI1O Ha
faze ocHoBHOro ofmero oOpazoBanus ¢ [oJydyeHHeM cpenHero obiero
obpazosanus ([Iporokon Ne3 or 21 wmroms 2015 r. PerucrpauuoHHblii HOMep
peuenzun 384 ot 25 mons 2015 r.), ¢ yuerom pexomenaanuit ®I'AY «OHUPO» no
OpraHu3aliK MoJIlyueHHus cpefHero obmero obpa3oBaHust B Npe/efax OCBOSHHS
oOpasoBarenbHbIX  [POrpaMM  CpelHero mnpodeccHOHaNbHOro  0bpazoBaHMs
(mpotoxom Ne3 ot 25.05.2017 r.).

DOpMBI ¥ METOJIBI KOHTPOIA OTOOPaHEl ONTUMAIBHO C YYETOM CHEHQHKH
OOCTHXKEHHST CTYJEHTaMM JIMYHOCTHBIX, TIPEJIMETHBIX M  MeETanpeJMeTHBIX
pe3yIBETATOB.

[lepevens y4eGHBIX H3TAHUH COACPIKUT [OCTATOYHOE KOIHYECTBO Y4eOHBIX
u3nanui 1 Mutepuer-pecypcoB .

Jaxnas pabovas mporpamMMa MoeT ObITb peKOMEHI0BaHa JUTS IPHMEHEHHS
B yueOHOM mpomnecce mo cnenuansHoct 15.02.03, Texnuueckas sxcnnyaranuu
THIpaBIdIecKUX MallliH, THAPOTIPHBO/IOB H TH/POINHEBMOABTOMATHKH

JKcnepr: {f#55 OTAEA \
Topaeesa H.O. 22\ KAAPOR 295
@Ho) W s, T
COD HUY «Beal'Vy N2 e
(et pafioTH) b Bl P ;

DICHT.KAL AT MHIHKO-MATEMATHYECKHX HAVE
[aaHmsbeMan 008 R0ETE, YHIHAA CTENEHD, SEAHHE)

ToAmHcs T |
_ Fapepaio _
| Hawansmm

| orpena kagoos



FRCMEPTHOU 3AKTIOYEHHE
Ha pabouyio nporpaMmvy y4eOHON JHCIMILTUHBL
«Prznkan
10 CrenHalibHOCTH
15.02.03. TexHpueckasd IKCIyaTalluH FHAPABIHYCCKHX MalllHH,
FHIPOTIPF BONOB W THAPOIHEBMOARTOMATHKH

PaspaGoraux  paboueil nporpammbr: baprens Tareana HukonaesHa,
npenojiagatens  (Gustkd  «CTapOOCKOMBCKOrO (uanana  PoccHiickoro
FOCYAAPCTBEHHONO  'C0JIONOPAsBE0MHOIO  YHUBEPCHTETa  HMCHU Cepro
Opoxornknme» (COD MIPH).

Pucouas nporpavma YeTKO CTPYKTYPHPOBAHA M COCTOMT M3 Tacnopra
paboueil | porpammel y4eOHOH JIMCHMILIMHBL, CTPYKTYPBl H COACPIKAHHA
yueQHOIl /11 CLAIL HHHBL YCI0BHH pea/in3aliy yueOHOH JHUCIHITITHHEL, KOHTPOJS
W OIIEHKH [23YJ1LTa 0B 0CBOCHHS yuedHOoi THCIMITTHHBL

PaGodas npOTpaMMa COCTABICHA HA OCHOBE NPHMEPHOH IPOTPaMMEI
obmeobpaioBaTENLHON yaeOHOI JIMCLIHILIHHBI «Du3nKay s
npodieccronaibHEL  06pa3oBaTe/ILHBIX  OPraHU3alMH,  PEKOMEHIO0BAHHBIX
®IAY  «®UPO» s peaiusalMu  OCHOBHOH npodeccHOHANLHO
obpazopariesiol nporpamuil CIO na base ocHOBHOTO o01irero odpasoBaHus ¢
moayderr cpeniero obuero ofpasosauus (Iporoxon Ne3 or 21 mons 2015
r. PerucrpaiornEli HoMep penenzuu 384 ot 25 HIOIA 2013 r.), ¢ y4yeroMm
pexomerzaiuii OTAY «DUPO» 1o opranu3alii nojiyIeHus CpeHero obmiero
00pasoBai ksl B NpeJleNax OCBOEHUs 00pa30BaTENBHBLIX TPOTPAMM CPEIHCETO
npodrecch o 1k o oGpasosains (nportoxkon Ned ot 25.05.2017 r.).

DO AL ME OB KOHTPolid 0To0paHbl OIITHMAaNbHO € YHETOM crnelHpUKN
JAOCTHIKEH A CTY/ISHTaME  THYHOCTHBIX, MPE/IMETHRIX H METAlPeIMETHBIX
pe3y/ib1aTos.

Tlepeuens yuebHBIX HM3/alHil COAEPHUT AOCTATOYHOE KOIMYECTBO
yueOHbBIX @k 1 MirepHeT-pecy peos

Jlaniias paboqas porpaMma MoKeT ObITh PEKOMEH/I0BaHA JUId
[IPUMEHEH S B YUEGHOM 1IpoLecce 110 CIIEIUaTbHOCTH 15.02.03. Texunueckas
JKCTUTYATALMN TH/IPABIMYECKHX MallliH, FTHAPOIPHBOAOE H
FH/IPONHEBMOABTOMATHKH

DKenepr

Taspusiosa B.I<. o TNy S /
: pediril "!'*‘:;';-‘“’"U ‘Hl.hkr‘i;{?:-%h y ,/y
CO® MI'PH & b e
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