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Pafouas nporpamMa y4cOHOH JUHCIHIIHIE «mnkay paspaboraHa HA OCHOBE
TipamepHOH  npOrpaMMEl obeoGpasoBaTeILHOH yyeOHOH IHCUMILHHBI whuznka» I
npodeccHoHanbHEIX 0Gpa30BATE/ILHBIX OpraHH3aly i, PEKOMEH/10BAHHEIX OTAY «OHPO» mns
peATH3ALHE OCHOBHOH TIpodecCHOHANLHOH ofpazosaTebHOH NpPOTPaMMEL CIIO mua 0Dase
OCHOBHOTO OOIICT0 00paloBAHKA C NOTYHCHHEM cpenHero odumero obpasosanms (IIpoTokom No3
or 21 wroms 2015 1. PerucTpaloHHblid HOMEp PELCHIHH 184 or 25 wmoas 2015 1.), ¢ yUCTOM
pekomenanmi @TAY «®WUPO» mo Opramu3aniy noIycHHA cpennero odmero pOpasoBaHHd B
npejcnax OCBOCHHA oOpazopaTelbHEIX [IPOTpaMM cpemHero npoeccHONaNEH0r0 obpasoBaHHA
(npotokon Ne3 oT 75(05.2017 r.) An8 COSHHANBHOCTEH — CPEAHErO 1podeccHOHATEHOIO
obpasoBami:

21.02.12 Texuoaorns € TEXHHKA PASBEIKA MECTOPORICHHT M0J1e3HbIX HEKONAEMBLIX

Qprafusalua-paspadoTIHK:

CTapooCKONLCKHE (HIHAT {enepaibHOTO TOCYIapCTBEHHOTO GromKeTHOrO 0Opa3OBATEIIBHOIO
VupeHJ/ICHHA BBICIIEIO obpa3oBaHHa «Poccuficknil TocyapcTBeHHBIH re0oTopasBe/l0HELH
YHHBEPCHTET HMCHH Cepro OpmxOHHKHIZEY

PA3PABOUHK

Baprens Tateana HukosaceHa, npenojiasarels QHIMKH COd MI'PH

PACCMOTPEHA W OJIOBPEHA

H# 2ace/IaHn i r{peme-rﬂo—nnmmsoﬁ KOMMCCHH MATEMATHKH, QH3HKA H HADOPMaTHKH

TIpotokon NelQ oT «01»HIOHS 2022r.
IMpencenarenb TILIK: ﬂ  H.C.TI'aBprolIkuia

PEKOMEH/JOBAITA

yuefHO-MEeTOIHIECKIM OTIEA0M COP MI'PH

«f n_ CLCHL 20 AL r.
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1. IACIIOPT PABOYEN TPOT'PAMMbBI YYEBHOM JIJUCHUTLJIMHBI
PU3UKA

1.1. Ob6sacTe npuMeHeHHus padoyeii MporpaMMsl

[Iporpamma  oOmieoOpa3oBatenbHON  y4eOHOW — AWCHMIUIMHBI  «Du3nkay
npeqHa3HaueHa s u3ydeHus (GU3MKH B MPO(EecCHOHATBHBIX  00pa30BaTENbHBIX
opranm3anusix CIIO, peanusyromux o0pa3oBaTENbHYIO MPOTpaMMy CpEIHEro oOIIeTro
o0Opa3oBaHusi B Tpefeax OCBOCHHS OCHOBHOM MpO(hecCHOHAIbHON 00pa30BaTeIbHON
nporpammbl  CIIO (OIIOII CIIO) nHa ©6a3e OCHOBHOrO OOIIETO OOpa3OBaHUS TIPU
MOJIFOTOBKE KBAaTU(UIIUPOBAHHBIX PaOOUMX, CIYKAIIKUX M CHEIMAIUCTOB CPEIHEro 3BEHa
no cnermaabHocTH CITIO 21.02.02 Bypenne HeTAHBIX U Ta30BbIX CKBAKUH.
1.2. MecTo AUCHUIUIMHBI B CTPYKType MNPOrpaMmbl NOATOTOBKHU CHENUATHCTOB
Cpe/lHero 3BeHa:

VYyeOHas mucruruinHa «®u3uka» sBIsSETCS y4yeOHBIM MPEIMETOM IO BHIOOPY U3
oOs3aTenbHON nipeameTHOU oOnactu «EctectBennpie Haykm» OI'OC cpemnero obrmiero
o0Opa3oBaHusl.

B npodeccuonanbHbIx  00pa3oBaTENBHBIX ~ OpPraHM3alUAX,  PEATU3YIOLIUX
0o0pa3oBaTeNbHYI0 MPOrpamMMy CpeAHEro o0Iliero o0pa3oBaHHsS B IpeAesiax OCBOCHUS
OIIOII CITIO nHa 6a3e ocHOBHOTO 00IIeTO 00pa3oBaHus, yueOHas aucuuiuHa «Duznka»
u3ydaeTcsi B oOmeoOpasoBarensHoM wukie ydebnoro mmiana OIIOIT CIIO na Gase
OCHOBHOTO 00111eT0 00pa3oBaHus ¢ MOJydeHHEM cpeaHero oomero oopasosanus (ITTIKPC,
[MIICC3). VYuebHas IUCIUIUIMHA BXOAUT B 00IIE0O0pa30BATENbHBIN ITUKI; SIBIISETCS
npoUIBHON TUCIIUILTHHON 00111e00pa30BaTeIbHOM MOATOTOBKH.

1.3. Hean um 3agayd JUCHMIUVIMHBI — TPeOOBaHUS K pe3yJbTaTaM OCBOEHHA
AUCHMIIJIMHBI:

Coneprxanue nmporpamMmbl « DU3nKay» HAMIPABICHO HA JOCTIKEHUE CIEAYIONIHNX IIeNeH:
® OCBOEHHE 3HAHMU O (PyHITaMEHTAIBHBIX PU3NIECKUX 3aKOHAX U MPUHIUMAX,
JeXKAIUX B OCHOBE COBPEMEHHOM (pU3NUECKON KapTHUHBI MUpa; Hanbosiee BaKHbBIX
OTKPBITHSX B 00J1acTU (PU3UKHU, OKA3aBIIUX OINpPEAEIIsIollee BIUsSHUE Ha pa3BUTHE
TEXHUKH U TEXHOJIOTHH; METO/IaX HAYYHOTO IMO3HAHUS TPUPOJIBI;

e OBJaJICHUE YMEHUSIMU POBOAUTH HAOIIOEHUS, TNIAHUPOBATH U BBITIOJIHSTD
AKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJENH, TPUMEHSIThH OTy4YEHHBIE
3HaHMS 1O (U3KKe A1 00BICHEHUS Pa3HOO0pa3HbIX (PU3MUECKHUX SBJICHUN U CBOMCTB
BEIIECTB; MPAKTHYECKU UCIOI30BATh (PU3MUYECKUE 3HAHMS, OIICHUBATH JJOCTOBEPHOCTh
€CTECTBEHHO-HAay4YHOH MH(OpMaLIUK;

® pa3BHUTHE [TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUECKHUX
CIocoOHOCTEH B TIpoliecce MPUOOPETCHUS 3HAHUIM B YMEHUH 10 (hrU3UKe ¢
UCTIOJH30BAHUEM PA3IINYHBIX HCTOYHHUKOB HH(POPMALIUU M COBPEMEHHBIX
UH(OPMALIMOHHBIX TEXHOJIOTH;

e BOCMUTaHUE YOEKICHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHOB MPUPOIBI,
UCTIOIB30BAHUA JOCTHKEHUN (PU3MKH Ha 0Jaro pa3BUTHS Y€I0BEYECKOW TUBUIIH3AIINM;
HEOOXOAMMOCTH COTPYTHUYECTBA B MPOIIECCE COBMECTHOTO BHITIOTHEHHS 3a/1a4,
YBXXUTEJIbHOTO OTHOIICHHS] K MHEHHUIO OMIMOHEHTA IPHU 00CYX ACHUH MPoOIeM
€CTECTBEHHO-HAYUYHOTO COJIEP>KaHUsI; TOTOBHOCTU K MOPAJIbHO-3THYECKOM OIIEHKE
UCTIOIb30BAHNS HAYYHBIX TOCTHKEHH, TYyBCTBA OTBETCTBEHHOCTH 3a 3aIIUTY
OKPYKarOIIEH CPELBI;

® HCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHHM JJIsl pelIeHUs] IPaKTHUYECKUX
3a/1a4 MOBCEIHEBHOM XKM3HU, 00ecrieueHns 0€30MacCHOCTH COOCTBEHHOM KU3HH,



PaMOHAILHOTO MPUPOIONIOJIB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpe/ibl U BO3MOKHOCTh
NpUMEHEHHsI 3HAHUI TTPH PEILICHUH 3a/1a4, BOSHUKAIOIIUX B MOCIEAYIOLICH
npodeccuoHaIbHON A TEIbHOCTH.

OcBoenue coaepkanus yueOHoM nucuuruinibl «Dusuka» odecneynBaeT TOCTHKEHHE
CTYJCHTAaMH CIIEAYIOIUX PE3yIbTATOB:
® JIUYHOCHMIHBIX:
® YyBCTBO FOPJIOCTU U YBAKEHUS K UCTOPUH U TIOCTHKEHUSIM OTE€YECTBEHHOM
duznueckoit HaykH; GU3NUECKU IPAMOTHOE MOBEEHUE B POodhecCuoHaIbHON
NEeSITENbHOCTH U OBITY NP 0OpaIIeHnu ¢ MIPUOOPaMu M YCTPONCTBAMU;
® TOTOBHOCTB K NMPOJOIHKEHUIO 00pa30BaHMs U TIOBBIIICHUS KBATHU(UKAIIUH B
nU30paHHOI MPO(ECCHOHATBHOMN IEATEIIBHOCTH U OOBEKTHBHOE OCO3HAHHE POJIH
bu3nuecKuX KOMIETEHIUHN B 3TOM;
® yMEHHE HCIOJIB30BATh JOCTI)KEHUSI COBPEMEHHON (PM3NIECKON HAYKH U (PU3NIECKHIX
TEXHOJIOTUH JIJISl TIOBBIIIEHUSI COOCTBEHHOTO HHTEJIEKTYaIbHOTO Pa3BUTHS B BHIOpaHHOU
npodeccuoHaNbHON e TENbHOCTH;
® yYMEHHUE CaMOCTOSITENILHO JOOBIBAaTh HOBBIE JIs ce0sl pu3NUecKre 3HaAHUS, UCTIONb3YsI
JUIS 3TOTO JIOCTYIHbIE UCTOYHUKU HH(pOpMAIuy;
® yMEHHE BBICTPAMBATh KOHCTPYKTHBHBIEC B3aHMOOTHOIICHHS B KOMAH/I€ MO PEIICHUIO
00IIIMX 3ajad4;
® yMEHHE YIpPaBJIsATh CBOCH MO3HABATENHbHOMN ESITENbHOCTHIO, MPOBOJAUTH CAMOOILICHKY
YPOBHS COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO PAa3BUTHS;
* MemanpeomMemmulx:
® UCHOJB30BAHME PA3INYHBIX BHJIOB MIO3HABATEIBHOM EATEIBHOCTU ISl PELICHHS
dbuznueckux 3ajau, IpUMEHEHNE OCHOBHBIX METOJIOB NTO3HAHUS (HAOII0IeHUS,
ONMCAHMSI, U3MEPEHHUS, SKCIIEPUMEHTA) JIJIsl U3YUEHHUS PA3TUUYHBIX CTOPOH OKPYXKarolei
JICUCTBUTEIILHOCTH,
® WCHOJBH30BAHNE OCHOBHBIX HHTEICKTYAJbHBIX OMEPALUii: TOCTAHOBKH 3a/1a4H,
dbopMynupoBaHUS TUIIOTE3, aHAIKM3a U CUHTE3a, CPaBHEHUs, 000011IeHN s,
CUCTEMaTH3all1H, BBISIBJICHUS IPUYMHHO-CIIEICTBEHHBIX CBSI3€H, MOKMCKa aHAJIOTOB,
dbopMyIHpOBaHUS BEIBOIOB ISl H3YUEHUS PA3IUYHBIX CTOPOH (PU3NIECKHX OOHEKTOB,
SIBIICHUI U TTPOIIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOIUMOCTD CTAJIKUBATHCS B
npodeccuoHanbHOU chepe;
® yMEHHE T€HEPHUPOBATH UACH U ONPENENATh CPEIICTBA, HEOOXOJUMBIE IS KX
peanu3anuy;
® yMEHHE HCIIOJIb30BATh PA3INYHBIC HCTOYHUKH IS OTyYeHHS (PU3HUecKOit
uH(pOpMaIIUU, OLICHUBATh €€ JIOCTOBEPHOCTD;
® yMEHHUE aHAJIM3UPOBATH U MPEICTABIATh HHPOPMALIMIO B PA3TUYHBIX BUAAX;
® yMEHHE MyOJMYHO MPECTABIATH PE3yIbTaThl COOCTBEHHOTO UCCIIEAOBAHNUS, BECTH
JMCKYCCHH, TOCTYITHO M TAPMOHUYHO COYETasi CoAepKaHue U OpMBbI IPEACTABIAEMOM
uHpopmanuu;

* npeOMeMmHbIX:

e chOpMUPOBAHHOCTH MPEICTABICHUHA O POJIM  MECTE (PM3UKU B COBPEMEHHOMN
HAYYHON KapTHHE MHPA; TOHUMaHNe (PU3HUeCcKoil CyIHOCTH HAOII0JaeMbIX BO
Bcenennoii siBnenunii, ponu ¢puznku B GOpMUPOBAHUH KPYro30pa U GyHKIIMOHATIbHON
IPaMOTHOCTH YeJIOBEKa sl peleHHs MPaKTHUYEeCKUX 3a]1ay;
® BJaJICHUE OCHOBOMOJATAIOMUMH (PHU3NIECKUMHU MOHATUSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPUSIMH; YBEPEHHOE HCIIOJIb30BaHNE (PU3NIECKON TEPMUHOJIOTHH U
CUMBOJIUKH;



® BJIQJICHUE OCHOBHBIMHU METOJAMU HAYYHOTO MTO3HAHUS, UCIIOIb3yEeMBIMH B (DU3HKE:
HaOJI0ICHNEM, OITUCAHUEM, U3MEPEHUEM, SKCIIEPIMEHTOM,;

e yMeHHus 00padaThIBaTh PE3yIbTATHI N3MEPEHHH, 00HAPYKUBATH 3aBUCUMOCTH MEXIY
(GU3NUECKIMH BETUIMHAME, OOBSICHATH MOJIyUYEHHbIE Pe3YyIbTaThl U JeNaTh BEIBOIBI;

e chopMUPOBAHHOCTH YMEHUs pemaTh GU3NIEeCKue 3a/1a4H;

e chOpMUPOBAHHOCTH YMEHUS MPUMEHSITH MTOJIyI€HHBIE 3HAHUS IS OOBSICHEHUS
YCIIOBHH MPOTEKaHUS (PU3NIECKUX SIBICHUN B IPUPOJIE, TPO(HeCcCHOHATBHOM cepe u I
NPUHATHS TPAKTHYECKUX PEUICHUH B TOBCETHEBHOM KU3HH;

e copMUPOBAHHOCTH COOCTBEHHOH MO3UIMH IO OTHOLICHUIO K (PU3NIECKOM
UH(OpPMAIIH, TTOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

B pamkax ocBoeHus yueOHOM TuCHUTIIMHBL «DHU3UKa» y CTYI€HTOB (POPMUPYIOTCS
cleyroue o0Ire KOMIETeHIIUN:

Kon HaumeHnoBanue pesynbraTa 00y4eHUs
OK 1 [loHuMaTh CYHIHOCTH U COIMAIBHYIO 3HAYUMOCTh CBO€Hl Oyayiein
npodeccun, TPOsIBISITh K HEH yCTOMYUBBINA HHTEPEC.
OK?2 OpraHu3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTb, BBIOMpAaTh THUIIOBBIE

MCTOABI H CIIOCOOBI  BBITTOJTHEHUS HpO(l)eCCI/IOHaJ'IBHI)IX 3aj1a4,
OLICHUBATH UX 3(1)(1)6KTI/IBHOCTB 1 Ka4CCTBO.

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

OK 6 PabotaTh B KoNeKTHBE U KOMaH e, 7h(PEeKTUBHO 0OIIATHCS C
KOJUIETaMH, PyKOBOJICTBOM, IIOTPEOUTEIISIMHU.

OK 7 BbpaTh Ha ce0st OTBETCTBEHHOCTD 32 pa0OTy YWICHOB KOMaH/IbI

(MOYUHEHHBIX ), pe3yJbTAT BHIMOTHEHUS 3aJaHHii.

JJUMYHOCTHBIC PE3YJIbTAThI:

KOI[ JIMYHOCTHBIX

pe3yabTaToB JIMYHOCTHBIEC PE3yabTATHI
peanu3anuu peaM3aIy mporpaMMbl BOCITUTAHUS
MIpOrpaMMBbI (Oeckpunmoput)
BOCIIMTaHUS
JIP 10 3a0oTsmumiicss 0 3aIIUTe OKPYXKAIOMIEH Ccpeibl, COOCTBEHHOW U

qy»0i 6€30MacHOCTH, B TOM Yucie HU(poBoii

1.4. PexomeHyeMoe KOJIHYECTBO YaCOB HA OCBOEHHUE Padoyeil MporpaMmMbl
yueOHO# AUCHUIIUHBI:
- MaKCUMaJIbHOM yueOHOI Harpy3ku oOyuaromierocs 279 vac, B TOM yucie:
- 00s13aTeIbHON ayIUTOPHON yueOHOM Harpy3ku oOyuatomierocs 186 vac;
- CaMOCTOATENBHOM paboThl oOyuaromerocs 81 yacos;
- KOHCybTanuil 12 yacos.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOU JUCIHUATIIAHBI

2.1. O0bem y4eOHOI JIMCUMIIMHBI U BBl Y4e0HOI padoThl

Buna yueOHo# padoThI Oovem uacoes

MakcumaJjibHasi yueOHasi Harpy3ka (Bcero) 279
Oobs13aTesibHASI AyINTOPHAs yueOHAasi HArpy3Ka (Bcero) 186
B TOM YHCIJIE:

JIEKIAHU 104

nabopaTopHbIe pabOTHI 38

MIPAKTHYECCKHUE 3aHSATUS 44
CamocrosiTesqbHasi padoTa odyuarwierocs (Bcero) 81
B TOM YHCJIE:

MOATOTOBKA YCTHBIX BBICTYIUICHMH MO 3aJlaHHBIM TeMaM, JCCe, 81
JIOKJIaJIOB, pedepaToB.
KoncyabTanumn 12
IIpomesrcymounas ammecmayus 8 popme sx3amena-11 cemecmp.
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJBbHOCTHU

CTYAEHTOB
Conepxxanue XapakTepucTHKa OCHOBHBIX BHOB JICATEILHOCTH CTYJICHTOB (Ha YPOBHE
oOyueHus y4eOHBIX JACHCTBHIA)
Beenenue YMeHUs: TOCTaHOBKH IeJIel AesITebHOCTH, TUTAHUPOBAHMS COOCTBEHHOH NEATEIHHOCTH JIIS

JTOCTHOKEHUS TIOCTABIICHHBIX IIEeJICH, TIPEABUACHHS BO3MOXKHBIX PE3YIbTATOB ATHX JICHCTBHH,
OpTaHM3AIIUA CAMOKOHTPOJIS M OIIEHKH TOTYYCHHBIX PE3yIbTATOB.

Pa3BuTHe cr10cOOHOCTH SICHO M TOYHO M3JIaraTh CBOM MBICITH, JOTHYECKH 0O0CHOBBIBATH CBOIO
TOYKY 3pCHUS, BOCIIPUHUMATh M aHATTU3UPOBATh MHCHHUSI COOCCETHUKOB, IIPU3HABASI IPABO
JIPYroro 4ejoBeKa Ha MHOE MHEHHE.

[IpousBeaeHue M3MepeHUs: GPU3NICCKUX BETHYUH U OLICHKA TPAHUIIBI TIOTPEITHOCTEH
HU3MEepeHuil.

[IpencraBneHre TPaHUIBI OTPEITHOCTEH H3MEPCHHUI TIPU TIOCTPOCHUH IPpadhUKOB.

YMeHne BBICKa3hIBaTh THITOTE3HI IS OOBSICHEHUS HAOIOTaeMBIX SBICHHUH.

YMenue npejjaratb MOJIEIH SIBJICHUH.

VYkazaHue rpaHuIl IPUMEHIMOCTH (U3NIECKUAX 3aKOHOB. M3710KeHNEe OCHOBHBIX MTOJIOKEHHH
COBPEMEHHOW HAy4YHOU KapTUHBI MUPA.

[IpuBenenre MpUMEpPOB BIMSHUSA OTKPBHITHI B (PU3HKE HA MIPOTPECC B TEXHUKE W TEXHOJIOTHU
mpou3BocTBa. Vicmonb3oBanue HTepHETa IS TOMCKa WHPOPMAIHN

1. MEXAHUKA

Kunemamuxa

[IpencraBnenne MeXaHUUECKOIO JBUKEHHS Tela YpaBHEHUSIMU 3aBUCUMOCTH KOOPAMHAT U
MIPOEKIMEN CKOPOCTH OT BpeMeHH. [IpencTaBieHre MexaHMueCcKoro ABMKEHUS Tella
rpaduKaMu 3aBHCUMOCTH KOOPJIMHAT M MPOCKITHEH CKOPOCTH OT BpeMeHHU. OmpeeicHue
KOOpAMHAT MPOICHHOTO IyTH, CKOPOCTU M YCKOPCHUS Telia 1Mo rpadukaM 3aBUCHMOCTHU
KOOpAWHAT U MPOCKINH CKOPOCTH OT BpeMeHu. OnpeeneHne KOOpANHAT IPOHICHHOTO Ty TH,
CKOPOCTHU M YCKOPEHHUS TeJla 10 YPAaBHEHHUAM 3aBUCUMOCTH KOOPAWHAT U MPOCKINH CKOPOCTH
OT BPEMEHHU.

[IpoBeneHue cpaBHUTEIFHOTO aHATN3A PABHOMEPHOTO U PaBHOIIEPEMEHHOTO IBHKCHUH.
VYkazaHue NCIOIH30BAHUS MTOCTYNATEIBHOTO 1 BPAIIATEIHHOTO IBIKEHUI B TEXHHUKE.
[Tpuobperenue ombITa PabOTHI B TPYIIIE C BRITOJHECHUEM PA3IMYHBIX COIMATBHBIX POJICH.
Pa3paboTka BO3MOKHON CHCTEMBI ICHCTBUN ¥ KOHCTPYKIIUU JIJISI SKCIICPUMEHTAIBHOTO
ONpe/IesIeHNs KHHEMAaTHYECKUX BETUUHH.

[IpencraBnenne nHGOPMAIK O BUIAX JABHKCHUS B BUJIC TAOJHIIBI

3akonwr mexanuxu
Hviomona

OOBsCHEHNE IEMOHCTPAIIMOHHBIX SKCIICPUMEHTOB, MTOITBEPIKAAIOINX 3aKOH HHEPITHH.
W3mepenue maccsl Tena. M3smepenue cuibl B3aUMOAECHCTBYS Tel. Bolunciienne 3HaueHus Cui
10 U3BECTHBIM 3HAYEHUSIM MacC B3aUMOJICHCTBYIOIIMX TeNl U UX YCKOPEHUH

Brruncnenue 3HaueHUs YCKOPEHUH TeJl IO U3BECTHBIM 3HAUECHUSAM JEHCTBYIOIIUX CUIT U

Macc Tenl. CpaBHeHHE CUJIBI ACHCTBUS U TPOTUBOACHCTBUS

[IpumeHnenue 3aKkoHa BCEMUPHOTO TATOTEHUS IIPU pacueTax Cuil U YCKOPEHUH
B3aUMO/JICHCTBYIOIIUX TEJ

CpaBHEHHE YCKOPEHHsI CBOOOTHOTO MaieHus Ha maHeTax COJIHEYHON CUCTEMBI

Brigenenue B TekcTe yueOHHKA OCHOBHBIX KaTETOPUH HAYYHONH HHPOPMAITUH

3axonuvl
CcoXpaneHus 6
Mexanuke

[IpumeHeHue 3aKOHA COXPAHEHUSI UMITYJIbCA JJIs1 BBIUUCICHUSI U3MEHEHUH CKOPOCTEH Tell Ipu
HX B3aUMOJICHCTBUSX.

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

Brruncrenne moTeHIMAIBHON SHEPTHH TN B TPABUTAIIOHHOM T10e. OrpeeeHue
MTOTEHIMATIBHOMN SHEPTHH YIIPYTO Ae(hOPMUPOBAHHOTO TEJIA TI0 H3BECTHON Aedopmarun n
KECTKOCTH TeIa.

[IpumMeHeHne 3aK0OHA COXPAaHEHNS MEXaHMUECKOW YHEPTUH MPH pacyeTax pe3yIbTaToB
B3aMMOJICHICTBHH TeJ TPaBUTAIIMOHHBIMH CHJIAMH W CHJIAMH YIIPYTOCTH.

VYkazaHue rpaHul IPUMEHUMOCTH 3aKOHOB MEXaHUKH.

YkazaHue yueOHbIX JUCIUILINH, IPU H3YYCHUU KOTOPBIX HCIIOJIb3YOTCS 3aKOHBI COXPAHCHUS

2. OCHOBBI MOJI

EKYJISPHOU ®U3WKHA U TEPMOJINHAMUKHA

Ocnosol
MOEKYISIPHO-
KUHemuyeckotl
meopui.
Hoeanvnwiii 2asz

BrinosHeHe 3KCIIepUMEHTOB, CITY’KalUX Il 000CHOBAHUSI MOJIEKYJISIPHO-KUHETHYECKOM
teopun (MKT).

Pemenue 3a1a4 ¢ MpUMEHEHHEM OCHOBHOTO YPaBHEHHUS MOJIEKYJIIPHO-KMHETHYECKON TCOPUH
ra3os.

OrmpezneneHne napaMeTpoB BEeLIeCTBa B Ta3000pa3HOM COCTOSHUM Ha OCHOBAaHHMH ypPaBHEHUS
COCTOSIHHS HICAJILHOTO ra3a.




OmnpezencHre TapaMeTpoOB BEIIECTBA B ra3000pa3HOM COCTOSHHUH U IIPOUCXOISIIIX
niporieccoB 1o rpadukam 3apucumoctu p (T),V (T), p (V).

OkcnepumeHTabHOE HecnenoBanne 3apucuMocth p (T), V (T), p (V). I[IpeacraBnenue B Buue
rpauKOB H30XOPHOTO, H300apHOTO U H30TEPMHUYECKOTO MPOIECCOB.

Brruncnenue cpeaHeil KHHETUYECKOM SHEPTHH TETUIOBOTO JIBUKEHHSI MOJIEKYJT TIO U3BECTHOU
TeMIepaType BEIIECTBRa.

Bricka3siBanme rUTIOTE3 IS OOBSICHEHUS HAOII0JaeMbIX SBICHUI. YKa3aHUE IPaHUI]
MIPUMEHUMOCTH MOJIENIN «HI€aJbHBIN Ta3y U 3akoHoB MKT

OcHoegul
MepMoOUHAMUKU

M3mepeHne KOIMYecTBa TEIIOTHI B IIpoLieccax Terronepenayn. Pacyer Kolm4yecTBa TeIIOThL,
HEo0XOAMMOTO JJI OCYIIECTBIICHHUS 3alaHHOT0 Ipoliecca ¢ Teronepenayeii. Pacuer
M3MEHEHMs BHYTPEHHEH SHEPTUH TeJl, padOThl ¥ NePEAaHHOIO KOJIMYECTBA TEIIOTHI C
UCIIONB30BAaHUEM IIEPBOT0 3aKOHA TEPMOIMHAMUKH.

Pacuer paboTbl, COBEpIIEHHOH Ta30M, 110 rpaduky 3aBucumocti p (V).

Brruncienue paboThl ra3a, COBEpPIICHHON PH U3MEHEHHH COCTOSIHUSI [0 3aMKHYTOMY LIUKITY.
Brruncnenue KI1J] npu coBepienun razoM paboThl B Ipolieccax M3MEHEHUST COCTOSTHUS 11O
3aMKHYTOMY IHKITY. OOBsICHEHHE TIPUHIUITOB ASHCTBHS TEIUIOBBIX MAaIlWH. JleMoHCTparys
poJM QU3MKH B CO3/IaHUU M COBEPIICHCTBOBAHHMH TEIUIOBBIX JIBUTATEICH.

W3noxxeHne cyTr 9KOJIOTHIECKUX Po0IieM, 00yCIOBICHHBIX paOb0TOH TEIUIOBBIX JIBUTaTEICH
U IIPEeJUIOKEeHHE ITyTH UX pEeLIeHHs. YKa3aHHe IPaHuLl IPIMCHUMOCTH 3aKOHOB
TEpMOIMHAMUKY. Y MEHHE BECTH JHAJIOT, BHICIYIIMBATh MHCHHE ONIIOHCHTA, Y4aCTBOBATh B
IUCKYCCHH, OTKPBITO BBIPaXKaTh M OTCTAMBATh CBOIO TOUYKY 3PCHUSL.

VYkazaHue y4eOHBIX TUCUUILIMH, IIPH H3YYCHUH KOTOPBIX UCIIONB3YIOT y4eOHBINH MaTepHal
«OCHOBBI TEPMOJIUHAMUKI»

Cesoticmesa napos,
Jrcuokocmetl,
meepovix mei

W3mepenne BIa)KHOCTH BO3IyXa.

Pacyer xonmmuecTBa TETIOTHI, HEOOXOIUMOTO /TSI OCYIIECTBICHHUS TpoIiecca Mepexoaa
BEIIIECTBA U3 OJHOTO arperaTHOr0 COCTOSHUS B IPYTOE.

DKcIepuMEeHTaIbHOE NCCIIEIOBAHNE TETIOBBIX CBOWCTB BelecTBa. [IpuBeieHNe MPUMEpOB
KalMILIPHBIX SBICHUN B OBITY, IPUPOJE, TEXHUKE.

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

Hcnonp3oBanue VHTepHETA AJ1s TOUCKA HH(GOPMAIIMU O Pa3pabOTKaxX ¥ MPUMCHCHHIX
COBPEMCHHBIX TBEPJIbIX M aMOP(GHBIX MATCPHAIIOB

3. 9JIEKTPOJJMHAMUKA

QﬂeKmpocmamuKa

Brruncnenue cuit B3aMMOACHCTBHSI TOUCUHBIX DJIEKTPUUECKUX 3aPsII0B.

Brruncrenue HanpsHKEHHOCTH 3JICKTPHYECKOTO OIS OAHOTO M HECKOIBKIX TOYEUHBIX
ANEKTPUUYECKUX 3apAA0B. BEUUCIeHNE TOTeHIHANA IICKTPUYECKOTO IO OJTHOTO 1
HECKOJBKUX TOYCUHBIX AIEKTPHUCCKUX 3apaa0B. M3mepenne pa3sHOCTH MOTEHITHATIOB.
W3mepenne sHepTHH SIIEKTPUIECKOTO TTOJIS 3apsDKEHHOTO KOHACHCATOPA.

Brrancrienue sHEPTUn 3MEKTPUIECKOTO TIOJIS 3apsDKEHHOTO KOHACHCATOPA.

Pa3zpaboTka miaHa ¥ BO3MOKHON CXEMBI IEHCTBUH 3KCTIEPUMEHTAIBHOTO OTPEACTICHUS
9JEKTPOEMKOCTH KOHJEHCATOPa U JUAJICKTPUUECKON MPOHUIIAEMOCTH BEILIECTBA.
[IpoBenenue cpaBHUTENBHOTO aHAINM3a TPABUTALIMOHHOTO U AJIEKTPOCTATUUECKOTO MOJIeH

Tlocmosinniii mok

N3mepenune MonTHOCTH 3NIeKTpudeckoro Toka. M3mepenne 3/1C u BHYTpeHHETO
COIIPOTHUBIICHHS UCTOYHNKA TOKA.

BeInosHeHNE pacueToOB CHIIBI TOKA U HANIPSIKEHUH HA yJacTKaX 3JIEKTPUIECKUX IIEHEH.
OOBsicHEeHHE Ha IPUMEpE IEKTPUUECKON Lenu ¢ aByMs ucrounukamu toka (9/1C), B kakom
cllyyae UCTOYHHMK DJICKTPUUYECKOM SJHEPruH paboTaeT B pe)KMME I'eHeparopa, a B KaKoM — B
PEKUME TTOTpeOHUTEIs.

Omnpezenenue TeMepaTypsl HUTH HaKaTuBaHUA. MI3MepeHue 21eKTpUIecKoro 3apsia
astekTpoHa. OOBSICHEHNE MTPUPO/IBI HIIEKTPUIECKOTO TOKA B

MeTaJulax, IEKTPONINTaX, ra3ax, BakyyMe U NOIynpoBoAHUKax [IpuMeHeHue aneKTpoiamsa B
texHuKe [IpoBesieHNe CpaBHUTENBHOTO aHATIN3a HECAMOCTOSITENIbHOTO X CAMOCTOSTEIBHOTO
ra30BBIX Pa3psaoB

CHsTHE BOJIBTAMIIEPHOI XapaKTEPUCTUKH JHO/A.

[TpoBenenne CpaBHUTEIHHOTO aHATHM3A MOIYTIPOBOJHUKOBBIX IHOJIOB M TPHOMAOB.
Hcnonp3oBanue MHTEpHETA 15 TOMCKA MH(GOPMAIMHN O TIEPCIIEKTHBAX Pa3BUTHSA
MOJIYIIPOBOJHUKOBOMN TEXHUKH.

Y cTaHOBKa NIPUUUHHO-CIIEICTBEHHBIX CBSI3€i

Maecuummnoie
S6/IeHUS

W3mepenne MHIYKIIMKA MarHATHOTO TTOJIsI. BBIauciieHue cuil, TeHCTBYIOIIMX Ha MPOBOTHUK C
TOKOM B MAarHUTHOM IIOJIE.

Brruncnenue cui, 1eMCTBYIONIUX HA SJICKTPUUYECKUM 3apsijl, IBHXKYITUNHCA B MATHUTHOM
oJie.

UccnenoBanue siBICHUN DJIEKTPOMArHUTHOM MHAYKIIMH, CAMOUHTYKIIUH.




Brrunciienue SHEprud MarHUTHOTO TTOJIS.

OOBsiCHEHHE TPUHIMIIA CHCTBHS dJICKTPOABUTATEIIS.

OObsicHEHHE PUHIMIIA JEHCTBHS TeHepaTopa EKTPHUUECKOTO TOKA
AIEKTPOU3MEPHUTENHHBIX PUOopoB. OOBSICHEHHNE MPUHIIAIIA JSHCTBHS Macc-crieKTporpada,
ycKopuTese 3apspkeHHbIX YacTuil. OObsCHEHHE PO MArHUTHOTO MOJISI 3EMITH B JKH3HU
PaCTEeHU, )KUBOTHBIX, YEJIOBEKA.

[TpuBeneHne NMPUMEPOB NPAKTHYECKOTO NPUMEHEHNUS U3YUSHHBIX SIBJICHUI, 3aKOHOB,
pudopoB, YCTPOKCTB.

[IpoBeneHue CPaBHUTEIILHOTO aHAIN3a CBOHCTB AIEKTPOCTATUICCKOTO, MATHUTHOTO U
BUXPEBOTO AIIEKTPHUYECCKUX TOJICH.

OOBsICHCHHE HA ITPUMEPE MAaTHUTHBIX SBJICHUH, TOYeMY (QU3UKY MOXKHO pacCMaTPHBATh KaK

METaTUCIUIUIHHY
4. KOJIEBAHUS 1 BOJIHBI

Mexanuueckue HccnenoBanue 3aBUCUMOCTH TIEpHOAA KOJeOaHUN MAaTEMATHYECKOTO MasTHHKA OT €T0
Konebanus JUTHHBI, MacChl ¥ aMITUTYIbI KosieOaHui. VccnenoBanne 3aBUCUMOCTH ITEPUOJIa KOJICOaH A

rpy3a Ha MPYXKHUHE OT €r0 MacChl M KECTKOCTH MPYKUHBI. BbIUMCIeHHe neproia KoiaeOaHuii
MaTEeMaTHYECKOro MasiTHUKA 110 U3BECTHOMY 3HAYCHHUIO €ro JUIMHbI. Bhraucienue nepuoia
KoJieOaHMi rpy3a Ha MPY>KUHE 110 U3BECTHBIM 3HAYCHUSIM €0 MAcChl M KECTKOCTH TPYKHUHBI.
BrIpaboTKa HABBIKOB BOCIIPHHUMATh, aHAIM3UPOBATh, IEpepadaThiBaTh U MPEIbIBIATH
WH(POPMAIIUIO B COOTBETCTBHH C MIOCTABICHHBIMU 33 1a9aMHU.

[IpuBencHME MPUMEPOB aBTOKOJICOATEIBHBIX MEXaHIHYCCKUX cucTeM. [IpoBenenune
Kiaccu(hUKaIuu KoneOaHui

Ynpyeue 6onnwi

W3mepenune MIMHBI 3BYKOBOH BOJIHBI ITO pe3ysibTaTaM HaOI0IeHU HHTEepQEPESHIINN
3BYKOBBIX BOJIH.

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

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

DnexmpomacHumu
ble
Konebanus

HabnroeHue ocuuIorpaMM TapMOHHYECKUX KOJICOAHUH CHITBI TOKA B LICTIH.

W3mepenue 27eKTpoeMKOCTH KOHIeHcaTopa. M3MepeHrne HHAYKTUBHOCTh KaTYIIKH.
UccnenoBanue siBIEHUS JIEKTPUIECKOTO pe30HAHCa B MOCIEI0BATEILHON LEMH.
[IpoBeneHue aHAIOTUU MEXKIY (PU3HMYCCKUMH BETMIMHAMU, XapaKTCPU3YOIIUMHI
MEXaHUYCCKYO U JJICKTPOMATHUTHYIO KOJICOATCIbHBIC CUCTCMEI.

Pacuer 3HaueHM CHITBI TOKA W HANIPSDKEHIST HA 3JIEMEHTAX e TIEPEMEHHOTO TOKa.
HccnenoBanue nmpuHIUIa nefdcTBUS TpaHchopmaropa. MccienoBanne MpHHIIAIIA ISHCTBHS
TeHepaTopa mepeMeHHoro Toka. VMcmons3oBanne MHTEpHETA T TONMCKA HH()OPMAITHH O
COBPEMEHHBIX CIIOC00aX Mepeaad dJICKTPOIHEPTHH

aﬂEKmPOMGZHMmH
vle
BOJIHbI

Ocy1ecTBiaeHle paauonepeaun u paguonpuema. MceinegoBanue cBOMCTB
AJIEKTPOMArHUTHBIX BOJH C TIOMOIIIBI0 MOOHMIBHOTO TenedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOMICHHUS K H3y9aeMBbIM Ha YpOKaxX (pU3UKH 00BEKTaM U
OCBaMBaEMBIM BHUIaM JIeATeNbHOCTH. OOBACHEHNE TPUHIUITHAIEHOTO PA3ITHYNS TIPUPOIBI
YOPYTUX U SJICKTPOMArHUTHBIX BOJTH. V31I0KEeHNE CYTH SKOJIOTHIECKUX MTPOOIIeM, CBA3aHHBIX
C DJIEKTPOMATrHUTHBIMHU KOJICOAHISIMH U BOJTHAMH.

OOBsCHEHHE POJIN SJICKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX HCCIICAOBAaHISIX BeeneHnoi

5. OITUKA

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 10 H300paKCHUS MPEIMETa.

PacueT onTH4YecKON CHUIIBI TUH3HI.

N3mepenne GOKYCHOTO pacCTOSIHHSI TUH3BI.

HcnbiTanue Mojiesieil MUKPOCKOTIA U TeJIeCKOoTa

Bonnosvie
ceotlicmea ceema

Habnronenue sineHust ”HTEpQEPEHIMH IICKTPOMArHUTHBIX BOJIH. HaOnroneHue sBicHus
TU(PPAKIUU SJICKTPOMArHUTHBIX BOJIH. HaOuroicHre SIBIICHUS MOJIIPU3aLuN
JJIEKTPOMArHUTHBIX BOJIH. MI3MepeHHe JUTMHBI CBETOBOW BOJIHBI 10 pe3ysibTaTaM HaOJI0eHNUS
siBileHns naTepdepenmu. Habmonenne sisnenus nudpakunu ceta. Habarogenne sBieHus
MOJISIPU3ALIUK U icTiepcun cBeta. [IOucK pasnuyuii 1 CX0CTBa MKy AU(PPAKIIHOHHBIM U
JIICTIEPCHOHHBIM CIIEKTPaMU.

[TpuBeneHne MPUMEPOB MOSBICHHS B IIPUPOJIE M UCTIOIH30BAHHS B TEXHUKE SIBJICHUIM
uHTepdepeHnny, AudpaKiy, MOISIPU3aIU U AUcliepcun cBeta. [lepedncienne MeTo10B
MTO3HAHUS, KOTOPBIC MCIIOJIB30BAHbI IPH U3YUYCHUH YKa3aHHBIX SIBICHUN

6.2JJEMEHTHI KBAHTOBOU ®W3UKH




Keanmoesas
onmuka

Habmonats otosnexrpuueckuii agdexr. O0bsICHAT 3akoHbI CTOJIETOBA U AaBJICHUE CBETA
Ha OCHOBE KBAHTOBBIX MPE/CTABICHHUH.

PacueT MakcUMaITbHOW KUHETHUECKOH SHEPTUU IIEKTPOHOB MPH (POTOIIEKTPHIECKOM
adexre.

Ornpenenenue padOTHI BEIXOA SJEKTPOHA 10 TpadUKy 3aBHCUMOCTH MaKCUMAITbHOM
KHHETUYECKON SHepTruH (POTOIIEKTPOHOB OT YacTOTHI cBeTa. Mi3amepenune paboThI BbIXO/a
JIIEKTPOHA.

[epeuncnenue npuOOPOB YCTAHOBKH, B KOTOPBIX NPUMEHSIETCS O€3- MHEPLIMOHHOCTh
¢doroaddekra.

OOBsICHEHHE KOPITYCKYJISIPHO-BOJIHOBOTO Ayalli3Ma CBOMCTB ()OTOHOB. OOBSICHEHHE POJIH
KBaHTOBOH ONTHKH B Pa3BUTHU COBPEMEHHOH (DU3UKH

Duszuxa amoma

HaGmroienne TMHEeHYIaThIX CIIEKTPOB.

PacueT yacToThl U JUIMHBI BOJIHBI HCITYCKAaEMOI'O CBETA MPHU MEPEX0/ie aToMa BOI0pOa U3
OJIHOTO CTallMOHAPHOTO COCTOSIHHSA B ipyroe. OObSICHECHHUE TPOUCXOKICHUS THHEUIATOTO
CIIEKTpa aToMa BOJIOPO/Ia U Pa3Inyusl IMHEHYAThIX CIEKTPOB Pa3IMUHBIX T'a30B.
UccnenoBanue TMHERYATOTO CIEKTPA.

Brruncnenue nauHbl BOJIHBI J1e Bpoiiis 4acTUIbl ¢ U3BECTHBIM 3HAUEHUEM UMITYJIbCca
HccrnenoBanue mpuHIMITA paOOTHI JTFOMUHECIIEHTHOH amibl. HabmroneHue u 00bsICHEHUE
MPUHLKIIA IeWCTBUS Jiazepa. [IpuBeneHre npuMepoB UCTIOIB30BaHUS J1a3epa B COBPEMEHHOM
HayKe U TeXHUKE.

Vcnonp3oBanue HTepHETA AT MOMCKA HH(OPMAIMK O IEPCIEKTHBAX MPIMEHEHHS Ja3epa

Duszuxka amomHo2o
a0pa

Habnronenue TpekoB anbha-gacTuil B Kamepe Bunbcona. PerucrpupoBanue saepHbIX
M3ITy4YeHU# ¢ momoIpto cueturka ['eifrepa.

Pacuer sHEprum CBA3M aTOMHBIX SICP.

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

Brrancrnenue sHeprun, 0CBOOOKAAIOIICHCS TIPU PaAROAKTHBHOM pacrajie.

OmnpeneneHne IPOIyKTOB SACPHOIN PEaKITHH.

Brraucnenue sHepTHA, 0CBOOOKIAIOIICHCS TIPH SIEPHBIX peakiusax. [lonnmanme
MIPEUMYIIECTB U HEJOCTATKOB UCIIOIb30BAHMS ATOMHON SHEPTUU U HOHU3UPYIOIIAX
U3ITYYCHUHN B MPOMBIIUICHHOCTH, MCIUIIHE.

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

[IpencraBnenne 0 XapakTepe YEThIPEX THUIOB (PYHIAMEHTAIBHBIX B3aUMOICHCTBHI
9JIEMEHTAPHBIX YAaCTHII B BUAC TaOHIIBI

[IpoBenenue kmaccupUKANT JIEMEHTAPHBIX YACTHUI] IT0 UX (PU3HMUECKUM XapaKTePHUCTHKAM
(Macce, 3apsiy, BpeMEHH KU3HU, CIIAHY H T.11.).

[Tonnmanme IICHHOCTEH Hay9IHOTO MO3HAHUS MHUpa HE BOOOIIIE JJIS YEIOBEUECTBA B IIEJIOM, a
JUTA KaXXIOTO 00YJaloIIerocs JINYHO, ICHHOCTEH OBJIAICHHUS METOJOM HAYYHOTO MTO3HAHHUS
JUTA TOCTIDKEHHS yCTieXa B TI000M BHAE MPAKTUIECKOM NeSTEITFHOCTH

7.9BOJIIOIM S BCEJTEHHOM

Cmpoenue u
passumue
Bcenennoti

Habnronenue 3a 3Be3namu, JIyHoM M m1aHeTamMu B Tesieckorl. HaOumoieHre COTHEYHBIX MISTCH
C TIOMOIIIBIO TEIECKOTA U COTHEYHOTO dKPaHa.

Hcnonp3oBanue HTEpHETA 1151 MOUCKA M300paKEHUI KOCMHUUCCKUX OOBEKTOB H
nHpopmanuu 00 ux ocodeHHOCTIX OOCYXKIeHNE BO3MOKHBIX CIICHAPUEB YBOJIOIHH
Bcenennoii. Mcnons3oBanue MHTEpHETA 711 TOMCKA COBPEMEHHOW HH(DOPMAIINH O Pa3BUTHH
Bcenennoii. Onienka nHGOPMAITUH C ITO3UIINN €€ CBOKWCTB: JOCTOBEPHOCTH, 00 bEKTUBHOCTH,
MTOJTHOTHI, AKTYaJIbHOCTH H T. 1.

Deonmoyus 36e30.
Tunomesa
NPOUCXONCOEHUS
Conneunoii
cucmemsi

Berunciienue sHepruu, 0CBOOOKIAIOMICHCS IPU TEPMOSICPHBIX PCAKIIUSX.
dopmynupoBKa IpodIeM TEPMOSICPHON IHEPTETHKH.

OObsicCHEHHE BIUSHUS COTHEYHOM aKTUBHOCTH Ha 3eMitio. [IoHUMaH#ie PO KOCMUYECKHX
HCCJIeJOBAaHHH, NX HAYYHOTO U 9KOHOMUYECKOT'O 3HAYCHHUSL.

OOCyKIeHHe COBPEMEHHBIX THIIOTE3 O MPOUCXO0KAeHUN COTHEYHON CHCTEMBbI

3. YCJIOBUA PEAJIM3AIIMUA YUYEBHOM JUCHUIJIAHBI

3.1. TpeGoBaHus K MUHUMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecIe4eHN 0




Peanu3zarust yueOHOM IUCHMIUIMHBEI TpeOyeT Hanu4uus yueOHOro kabuHera U jgaboparopuu
bu3uKy.

O6opynoBanue yueOHOT0 KaOMHeTa:

- TOCA/I0YHBIE MECTA 10 KOJIMYECTBY O0YJArOIINXCS;

- paboyee MecTO IpernoaBaTeis;

- IOCKa;

- mKad/CTeNax s XpaHeHus yaeOHO—HATJISITHOTO MaTepuara;

- IJIAKATHI:

1. husnyeckune noCTosTHHBIC

2. MexnaynapoHasi cuctema enunun uamepenus (CH)

3. mepuoanyeckas cucrema Xumuieckux snemeHToB J[.M1.Menaeneena;
- 00ecreueHHOCTh KaOMHETa ANEKTPUUECKUM PaCIpeIeIUTEeNIbHBIM IIIUTOM U OCHAIICHHE
YUYEHUYECKUX CTOJIOB PO3E€TKaMHU IepEMEHHOro Toka 42 B.

TexHUUeCKHE CPeICTBA OOyUCHUS:

- KOMIIBIOTEpP C JIMIICH3UOHHBIM MPOTPAMMHBIM oOOecreYeHHueM, MYJIbTUMEIUITHBIN
npoektop Optoma DS316L DLP SVGA 800*600 2700 ANSI 4000.1.1.1,
ABTOMATH3WPOBaHHOE pabodee MeCTO C TMOAKIIYEHHEM K ceTH WHTEpHeT: KOMITBIOTEp
Celeron J40051-C 2.7 Dual Core/ PRIME J40051-C 3Byx Bugeo LAN1Gb USB3.0/ DIMM
DDR4 4GB/ 500GB / mATX 450Bt USB3.0 Audio), 3xpan npoekiuoHHbii SlimScreen
138*180 HacTeHHBIN PYIOHHBIH 4:3.

O6opynoBanue 1a00paTOPHH:

I'eneparop JII'-209, KOMIUIEKT MIaKaTOB, PEOCTAT MOJ3YHKOBBIN, ocuuuiorpad, mpudop
JUIA OTIpeNeNeHus JIMHBI CBETOBOM BOmHBI, cekyHaomep JJICCJI, mMonmensr aBurarens
BHYTPEHHErO0 CrOpaHMs, dJIeKTpoMeTp bpayHa, ammepMerp IOCTOSHHOTO  TOKa,
LEHTPOOEKHas 10pOra, KOHJEHCATOP NePEMEHHON eMKOCTH, KaTalor-ClipaBOYHHUK, MOJIENb
MOJIEKYJIIPHOTO CTPOEHHUS MAarHWTa, 3JIEKTPOCKOI, PEOCTaT PBIYAKHBIA, MHUKPOMETP,
CHEKTPOCKOI 2-X TpPYyOHBIH, BeChl y4eOHBIE, METPOHOM, HAOOp TPYy30B, IEKTPOMOTOP
IIKOJIBHBIN, AMMIUACKON, NpUOOp s OOTeKaHWs Tes, HpuOop Ui JAEMOHCTpalUU
oOTeKaHusl TeJ, MPrUOOp HOYHOTO BUACHHUS.



3.2. YuyeOHO-MeTOAUYECKOE U HH(POPMALIMOHHOE o0ecTeyeHue TUCHMILTUHbI
a) OCHOBHas JIUTEeparypa:

Ne Hcrounuk
1 | AmutpueBa B. ®@. ®usuka ans npodeccuii 1 cnennaibHOCTEH TEXHUUECKOTO MPOQHUIIS:
y4aeO0. It CTy. YIpEKIeHUu cpe. mpod. oOpazoBanus. — 5-¢ u3m., crep. / B. @.
Jmutpuena. — Mocksa : UL "Axanemus", 2018. — 448 c. — ISBN 978-5-4468-6570-3. —
TeKCT : HemoCpPEICTBEHHBIN.
2 | T'opnau, B. B. ®u3uka : yuedHOe mocobue s cpeaHero mpodeccuoHaTbHOTO

obpa3zoBanus / B. B. 'opmau. — 2-e uzn., ucnp. u gorn. — Mocksa : 3gatenscTBo
FOpaiit, 2021. — 215 ¢. — (ITpodeccuonansroe odpazoBanue). — ISBN 978-5-534-
09366-7. — Tekcr : anexkrponnslit // OBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/472638 (mara obpamienus: 13.05.2022).

0) JONOJHHUTENbHAS JIUTEPATypa:

Ne

Hctounuk

1

Aizennon, A. E. ®usuka : yueOHUK U IPAKTUKYM JJIS1 CPETHET0 MPo(ecCHOHATBHOTO
obpazoBanus / A. E. Aiizennion. — Mocksa : U3parensctBo FOpaiit, 2021. — 335 ¢. —
(ITpoeccuonansuoe odpazoBanue). — ISBN 978-5-534-00795-4. — TekcT :
anextporHsii // DbC FOpaiT [caiit]. — URL: https://urait.ru/bcode/470950 (nata
obpamenus: 13.05.2022).

Bacunnes, A. A. ®usuka : yuebHOe ocodue i cpeiHero npohecCuoHaIbHOTO
obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3a., UCIIP. U JIOTI.
— Mockaa : U3natenberBo FOpaiit, 2021. — 211 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-05702-7. — Texkct : anexktponusiii // 36C KOpait
[caiiT]. — URL: https://urait.ru/bcode/472106 (nara oopamenus: 13.05.2022).

KpaBuenko, H. 0. ®wusuka : yueOHUK U IPAKTUKYM IS CPEIHETO MPOPECCHOHATBHOTO
obpazosanus / H. FO. KpaBuenko. — Mocksa : M3narensctBo FOpaiit, 2021. — 300 ¢. —
(ITpoeccuonansuoe oopazoBanue). — ISBN 978-5-534-01418-1. — TekcT :
anextporHsii // DbC FOpaiT [caiit]. — URL: https://urait.ru/bcode/470671 (nata
obpamenus: 05.05.2022).

B) IEPUOJIUYECKHE U3TaHUS

Ne

Hctounuk

1

BECTHUK BOPOHEXXCKOI'O TOCYJAPCTBEHHOI'O YHUBEPCUTETA. CEPUA
: DUBUKA. MATEMATHKA : HayuHBIH )XypHAI / yIpeauTenb : BopoHexcKuit
rocyapcTBEHHbIN yHUBepcUTET. — Boponex : 2000 — .— Yucio BbIyCcKOB B roa: 4. —
ISSN neuatnoit Bepcuu: 1609-0705. — Teker : anexrponHsiid // DbC elibrary [calT]. —
URL : https://elibrary.ru (gara obpamenus: 06.05.2021)

EcrecTBeHHbIE U TEXHUUECKUE HAYKH : HAyd. KypHal / 1. pen. A. Sl. XaBkuH. — MockBa
: 000 "MU3parensctBo "CrnytHuk+", 2002 — .— Beixoaut 12 pa3 B roa. — ISBN
nevyatHoil Bepcun 1684 —2626. — TekcT : HENOCPEACTBEHHBI.

) “HGOPMAIIMOHHBIE MJIEKTPOHHO-00Pa30BaTEIbHBIE PECYPCHI:

Ne Hcrounuk

1 OnekTpoHHas oubimoredHas cuctema «budmmoTex. 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 ¢
orpannueHHON 0TBeTcTBeHHOCThI0 «PYHOby» (RU) - URL : https://elibrary.ru

4 | DnektpoHHO-OubIMoTeuHas cucrema // DbC FOpaiit [caiiT]. — URL: https://urait.ru




4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOM
JTUCHMILIMHBI

KoHTpone ¥ oneHKa pe3ynbTaToB OCBOCHMS Y4E€OHOM JAMCHUUIUIMHBI OCYLIECTBIISETCS
IperoiaBaTesieM B IMPOIECCE MPOBEACHUS MPAKTHYECKUX 3aHATUNH M JIAOOPAaTOPHBIX pabdoT,
TECTUPOBAHHUSA, a TAK)KE BBINOJIHEHUS O0YJaroIIMMUCS MHAMBUIYAJIbHBIX 33JlaHUH, POEKTOB,

HUCCIIEeI0OBAHNM.

PesyabTatel 00yueHus

@DopMbI U METOIbI KOHTPOJISI U OLl€eHKH
pe3yJIbTaToOB 00y4eHUs

® JUYHOCMHbIE:

® YYyBCTBO FOPJOCTH U YBAKEHUS K
WCTOPHH U JTOCTIKEHUSM OTE€YEeCTBEHHON
buzudeckoi HayKu; PU3HNUECKU
IpaMOTHOE MOBEJICHUE B
po¢eCCHOHANBHON IeATEIBHOCTH U OBITY
IIpU 00palleHu! ¢ IpubdopaMu u
YCTPOWCTBAaMHU;

® TOTOBHOCTb K MPOAOKEHHUIO
00pa3oBaHUs U TIOBBIIICHUS
KBaM(UKAIUHN B N30paHHOMN
npodeccuoHanbHON AESTEIBHOCTH U
O00BEKTHBHOE OCO3HAHUE POITU
(bu3NIEeCKNX KOMIIETEHLIUH B 3TOM;

® yMEHHE HCIOIb30BaTh JOCTUKEHUS
COBpPEMEHHOU (hU3UYECKON HAYKU U
(U3NIECKUX TEXHOJIOTUH JIJIs TIOBBIIICHUS
COOCTBEHHOTO HHTEJIEKTYaJIbHOTO
pa3BUTHSI B BBIOpaHHOMU
npodeccuoHanbHON AeSTEIBHOCTH;

® yYMEHHE CAMOCTOSITEIILHO IOOBIBATH
HOBBIE /17151 ce0s1 PU3NIECKHE 3HAHUS,
MCIIOJIb3YS JUIsl 3TOTO AOCTYIHbIE
MCTOYHUKH UH(OpMAIUY;

® yMEHHE BBICTPAUBATh KOHCTPYKTHBHBIE
B3aMMOOTHOIIEHHS B KOMaH/IE I10
pElIeHHIO OOIIMX 3a]1ay;

yMEHHE YNpaBJsATh CBOEH MMO3HABATEIHHOM
JESITETbHOCTBIO, MPOBOAUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOI'O MHTEJUIEKTYaJIbHOTO
pa3BUTHS,

DK3aMeH.

TectupoBanue.

DKcrepTHas OLIEHKA JO0KJIA0B U 3aIUThI
pedeparos.

Y CTHBIN U TUCBMEHHBIN OIPOC.
DKcnepTHas OLICHKA BBIMOJTHEHUS
CaMOCTOSITEILHON PabOTHI.

Brimonnenue u 3amuTa 1ab0paTopHbIX
pabor.

DKcnepTHas OLIEHKa
MPAKTUYECKON PabOTHI.

BBIITOJIHCHU A




Pazpaboruuk:

baprens T.H.

CO® MI'PH [IpernouasaTelb s /

(MecTo paGoTn) {3aHUMAEMAR TOTKHOCTE) (DH.0.) (momnmc)
IKcneprToi:
I'aspunosa
COd MI'PH B.E.
N MPENIABATEND
(mecTo padoTel} (3aHEMAEMAR  ACIEHOCTR) (D0
I'opoeesa H.O.
JloneHT, KaHauaaT (pH3IHKO-

CO® HUY «Benl'V» MATEMATHHECKIX HAYK ’

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



DrenepTnoc 3aRJaIeHne
Ha pabouyio nporpamMmy y4eOHON THCIHIUHHEI
«wbuznkan
1o cnelHanibHOCTH

21.02.12 Texnonorns 1 TeXHHKA pa3Be/IKU MECTOPOIK/ICHHH NMONE3HbIX
HCKOMAC Y LIX

PaspaboTuar pabouel NporpaMMbl baprens Tareana HukonaesHa,
npeno,apatent Uik «CTapooCKOIBCKOTO unuana  PoccHiiCKOTO
FOCYJIEPCTREHHOIO  FE0IOIOPA3BC/IOMHOIO  YHUBEPCHTETA  HMEHH Cepro
Opmkonnkumzey (COD MI'PH).

Pafodast 1poOrpaMMa 4eTKo CTPYKTYPHpOBaHd H COCTONT H3: NMacrnopTa
paboueii 1IpOrpaMMel y4eOHOH JMCUMITIHHBL CTPYKTYPBl H coNepKaHus
yueGHOF JICIMILIANLE  yCaoBrH - peanusaivn yueOHOH  JHCHMILIHHEL
KOHTPOTA H OLEHKH pe3y/IbTaToR OCBOCHHH yueOHOH THCIHTITHHEL.

dafouas IporpaMve cocrasienda Ha OCHOBC [IpUMepHOH NporpaMmsl
obmeolpazoparenbioH yueGHOIT  AMCIMIIMHEL  «DPH3MKA» s
npoeccHOHATIBIILIX  00pA30BATEILHBIX opraHpzauui, pPeKOMeHIOBAHHBIX
®I'AY  «DUPO» ns  psainsallid  OCHOBHOH npod)ecCHOHABHOH
oGpasosarentHol nporpavms CI10 Ha Hase ocHOBHOTO 0O 1Iero oOpazoBAHHA
¢ MOJNyUeHKHEM CPealero odlero obpasoBaHys (Ilporokon Ne3 ot 21 mond
2015 1 Perncrpanionabii Homep peueHsun 384 ot 25 uong 2015 1), ¢
yueTom peromeHianmnii OIAY «OUPO» 10 Oprasu3aluu  [10ayYeHHs
cpejero oOiero obpasosanns 1 npefenax OCBOCHHI oOpazoBaTelbHbIX
MPOrpavM CPEIHETO [IPOYECCHOHMIBHOTO obpasosanus (mpotokon Ne3 oT
25.05.2017 1.).

GoIMBEL 1 METO/IBl  KOHTpOAA 0T00panbl ONTHMAIBLHO C  yHETOM
crieti(HKE  AOCTHRGHMA  CTYJEHTAMH  JIMYHOCTHBIX, MPEAMETHLIX H
METanpeaAMeTHBIX Pe3yaLTaToB.

[lepesenp yueOHBIX W3ZAHUH COACPHUT JIOCTATOUHOC KONUYeCTBO
yueOLx u3januii 1 MnTepaer-pecypeos

Haunas pabouas nporpaMma MOKET OBITH PEKOMEHA0BAHA [U15
APHMEHELTHS B Y 1eBHOM TPOLCCee (10 CIIEHHATEHOCTH 21.02.12 TexHohorus
M TEXHHK:L PA3BEIKA MECTOPOMACHIH MONE3HBIX HCKONACMBIX

BKCnepT:

I'aspunona B.K.
CO® MIPH
MpeioAaBaTelb




| ilogn#cs

JKCnepTHOE 3aKII0HeHHe
Ha pabouyio mporpaMMy y4eOHOH AUCLHUTIIHHEL
«Duznka»
N0 CHeLMalbHOCTH

21.02.12 Texsomorua M TeXHHKAa pPa3BeIKH MECTOPOKACHHHA IONE3HBIX
MCKOTIAeMBIX

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

Pafouas nporpaMma YeTKO CTPYKTYPHPOBAHA H COCTOWT H3: [Nacnopra
pabouyeii nporpaMmel yueSHOH JUCUMIUINHEL, CTPYKTYPEI H COAEpKaHHs YieOHOH
JMCHUILIMHEL, YCAOBHH peanusauud y4eOHOH JIMCLHIUIMHBL, KOHTPO/IS W OLEHKH
pe3yABTaTOB OCBOEHMs! YHeOHOH IHCIIUILITHHBL.

PaGouass mporpaMma COCTaBJIEHA HA OCHOBE NPHMEPHOH TMPOrpaMMbl
obmeobpazosatensHoil yuebHol mrcimmInysl «DH3HKaY IS IPOhecCHonalbHEIX
o0pazoBaTe/IbHBIX OpraHuzausil, pexomenjoBaHHEIX OIAY «OUPO» mna
peanM3allHu OCHOBHOH npodeccHoHanbsHolt obpasosarensHol nporpammel CI1O Ha
faze ocHOBHOrO obmero o0pasoBaHns C MNOAYy4EHHEM CpefHero oduero
obpaszosanus (ITporokon Ne3 or 21 wmionst 2015 r. PermcTpauuoHHBIH HOMeED
pertersuu 384 ot 25 mions 2015 r.), ¢ ydetom pexomenjaiui @LAY «OHPO» no
OpraHH3allid MOMyYeHHs cpedHero oOulero odpasoBaHusd B Mpeeiax OCBOSHHA
ofpazoBaTeNbHBIX [POrpamMM CpelHero mnpodeccHonaibHoro o0pasoBanus
(mpotokon Ne3 or 25.05.2017 r.).

@opMbl M METOEI KOHTPOIA 0TOOPAHBl ONTHMAIBHO € YHETOM CIIEMH(DIKH
NOCTHKEHMS CTYIEHTAMH JIMYHOCTHBIX, [IPEAMETHBIX H METanpeaMeTHBIX
Pe3yABTATOR.

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

Jaunas pabodas mporpaMMa MoskeT ObITh PEKOMEHI0BAHA UL [IPHMEHEHHS
B yuebnom nporecce no cnenmansioctd 21.02.12 Texnonorys v TeXHHKa
pa3BeIKH MECTOPOMKAEHHI MONTe3HBIX HCKOMAEeMBIX

IJKCHEpT:
Topoeera H.O.
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