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1. IACHOPT PABOUYEM TPOT'PAMMBI YYEBHOM JUCHHUAIJINHBI
dusuka

1.1. O6nacTh NpUMEHEeHUs] MPOTrPAMMbI
O6meoOpa3zoBaTenbHas TucHuIumHA «Du3nKay SBiseTcs 00I3aTeIbHON YaCThIO 00-

11eo0pazoBaTENBHOTO KA 00pa3oBaTeNnbHON IporpaMmsel B cootBeTcTBUU ¢ DI'OC
CIIO no cnermansHOocTH 23.02.09 ABTOMaTHKA 1 TEIEMEXaHUKa Ha TPaHCIIOpTe (Ke-
JIE3HOJIOPO’KHOM TPAHCIIOPTE).

[lepuon oOydenuss U pacmnpeneseHUue MO CeMecTpaM OIPeNeNstoTCs y4eOHbIM
wianoM BTXKT - ¢unuana PI'VIIC.

[Iporpamma MOXKET HCIIONB30BATHCS APYTUMU 00pPa30BATEIBLHBIMU YIPEKICHUS-
MU, peau3yrnuMu 00pa3oBaTeIbHYIO0 IPOrpaMMy CpeIHero (IOJIHOro) oo0Iero oopa-
30BaHUsl.

1.2. MecTO0 NMCHMILIMHBI B CTPYKTYpe OCHOBHOII mpodeccuoHaJbLHONH 00pa3oBa-
TeJbHOH MPOrPaMMBbI:
JUCIUIUTMHA BXOIUT B 0011€00pa30BaTENbHbBIN ITHKI.

1.3. ettt AMCIUNJIMHBI :

Conepxanue mporpaMMbl  001Ie00pa3oBaTeIbHONM — JTUCHUILIMHBI  Du3nka
HAIPABJICHO HA JOCTMKEHUE CICAYIOMINX TICIICH:

e  (opmupoBaHHEe UHTEpECA U CTPEMJICHUSI 00YYaIOIIMXCS K HAyYHOMY H3Y-
YCHUIO TIPUPOJIBI, PA3BUTHE X MHTEIUICKTYaIbHBIX U TBOPYECKHUX CITOCOOHOCTEH;

®  pa3BUTHE MPEICTABICHUM 0 HAyYHOM METO/Ie MO3HAHUSA
U GOpMHUPOBAHKE UCCIIEIOBATENHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBICHUSIM;

e  (opmMupoBaHME HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHUS OC-
HOB CTPOEHUS MaTepUH U (PyHTaMEHTAILHBIX 3aKOHOB (PU3UKH;

e  (opmupoBaHue yMeHUN OOBSCHATH SBJICHUS C UCIOJIB30BaHUEM (PuU3HUe-
CKMX 3HaHWW U HAYYHBIX JI0KA3aTEIIbCTB;

e  (opmupoBaHHE TPEACTABICHUA O PO (U3UKUA IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHrne HTHX IIelNel oOecreunBaeTCs pEeIIeHUEM CICIYIONIUX 3ajad
B IIpOILIECCE M3YUYEHUs Kypca (PU3UKHU HA YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

e  QpHOOpEeTEeHHE CUCTEMBbl 3HAHUU 00 OO0MMX (U3UYECKHUX 3aKOHOMEPHO-
CTSX, 3aKOHAX, TECOPHUAX, BKIIOYAS MEXAaHHKY, MOJICKYISAPHYIO (U3UKY, JIEKTPOIUHA-
MUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI aCTPOPU3NKH;

e  (opmupoBanue yMeHUuM NPUMEHSTh TEOPETUYECKUE 3HAHUS
TUTsl OOBSICHEHUST (PM3UYECKUX SBICHUN B MPUPOJIE W IS IPUHATHS MPAKTHUECKUX pe-
IICHUI B IOBCEAHEBHOM JKU3HHU,



®  OCBOEHHE CIOCOOOB pelIeHUs Pa3IMYHbIX 33/1a4 C SIBHO 3a/laHHOMN (pu3nye-
CKOl MOJeNblo, 3a/1ay, MOAPa3yMEBAIOIINX CaMOCTOSATENbHOE CO3JaHue (HU3MUECKOH
MOJIETTH, COOTBETCTBYIOIIEH YCIOBUSIM 3a]1a4H;

¢ [OHUMaHWC (PU3NYECKUX OCHOB M MPHHIMIIOB JCHCTBUS TEXHUYECCKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIMSHHS HAa OKPYKAIOIIYIO CPENY;

e  OBJAJCHUE METOIaMH CaMOCTOSATEILHOTO TUTAHUPOBAHUS
U TIPOBEJICHUs (DU3UICCKUX DKCIICPUMEHTOB, aHAJIN3a W MHTEPIPETAIIMH WHPOPMAIIHH,
OIIpENETICHUs IOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

®  CO3/1aHUE YCJIOBHUM IS Pa3BUTUS YMEHUH ITPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOM JAEATEIbHOCTH.

OcoOeHHOCTh,  (pOopMUPOBaHUS COBOKYIMHOCTH 3amad  U3y4deHUs  (pu3uku

JUISL  CUCTeMBbl  CpeOHEro  mnpo(ecCHOHaNbHOTO  O0pa3oBaHUs  3aKJIIOYAETCS
B HEOOXOJMMOCTH pean3aiuu mpodeccrnoHaTbHON HAMPaBICHHOCTH PeUIaeMbIX 3ajad,
y4éra 0COOEHHOCTEH cephl ASITEIHHOCTA OYIYIIHUX CIEIUATUCTOB.

[Iporpamma no gu3uke NpeaocTaBlIeT BO3MOXKHOCTD ISl peasiu3alliu pasiiny-
HBIX METOIMYECKHX TMOAXO0/J0B K OpPTaHU3AIlMU O0y4YeHHs (PU3HMKE TIPU YCIOBUH COXpa-
HeHUs1 003aTENbHON YaCTH COJIepKaHUs Kypca.

[IpenomaBarens BIpaBe CaMOCTOSITENHHO BhIOMpaATh (GOpMY M3yUCHHUS MaTepHa-
Ja: JMEKIUsl, TEMOHCTpAlUs AKCIIEPUMEHTA, MpaKTHUecKas padoTa, MPaKTUKYM IO pe-
IICHWIO 33/1a4 U TIp., a TAKXKE 110 CBOEMY YCMOTPEHUIO MPOBOJMT JIEMOHCTPAIIMOHHBIC U
nabopaTopHbie pabOTHI ¢ y4E€TOM HMEIOMIErocs 00OpyaOBaHMs (ONMPEACIiTh MPOIOI-
KUTEIBHOCTh J1a00OPaTOPHOTO WJIM MPAKTHYECKOT'0 3aHATHS, JOMOJIHATh €ro JPYyruMU
BUJaMU pabOT: M3yUYEeHHE TEOPETHUECKOr0 MaTepualia, pelieHne 3aaad, padora ¢ Tex-
HUYECKHM TEKCTOM, TECTUPOBaHUE U TIP.)

[IpenogaBarenb CaMOCTOSITENILHO OMPEEISET MOCIEIOBATEIbHOCTh U3YUCHUS U
00BEM YacoB, OTBOJMMBIN HA W3y4YEHUE OTJCIBHBIX TEM, BHIOMPAET TEMaTUKY mpodec-
CHOHAJIbHO OPUEHTUPOBAHHOTO COJEP)KaHUS JUCLUMIUIMHBI B 3aBUCUMOCTHU OT CIICIH-
¢uku Oyayuieit npodeccuoHaNbHON ASSITETLHOCTH 00YYaOIUXCS .

1.3.2 Ilaanupyemble pe3yjbTaTbl OCBOeHHsI 001e00pa30BaTEeILHOM
aucuIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC COO
O6mme xomnerenimu (nanee — OK) u npodeccrnonansubie kommnereHuu (nanee — [1K)
®OI'OC CIIO B COOTHECEHUM C TUYHOCTHBIMH, METAITPEIMETHBIMUA U MTPEAMETHBIMU pPe-
3yJabTaTamMu o0y4JeHHS 0a30BOro YpOBHS (mamee — [1P06)
®I'OC COO npencrapieHsl B TabJIUIIE:



Kon v HaumenoBanue gpopmu-
PYeMbIX KOMIIETEHLM I

OK 01. Beibupats crioco0sl perire-
HUS 327124 PO ECCHOHATBHOH J1esi-
TEJIBHOCTH MIPUMEHUTEIIEHO

K pa3JIMYHbIM KOHTCKCTaM

HJ'[aHI/IpyeMBIe pe3yJbTaThbl 0CBOCHUA TUCHUIIJINHBI

Oo6muel

JIM9HOCTHBIE Pe3yNbTAThI JOKHBI OTPAKATH B YACTH
TPYAOBOT'O BOCIIUTAHUS:

- TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTep-
CTBa, TPYJ0JIIOOUE;

- TOTOBHOCTh K aKTUBHOU JI€ATETLHOCTH TEXHOJIOTH-
YECKOW W COIMAIBbHON HAINPaBJIEHHOCTH, CIIOCOOHOCTH
UHUIMHPOBAThH, IIAHUPOBATH U CAMOCTOSTEIHHO BbI-
MOJTHATH TAKYIO EATEIbHOCTH;

- MHTEpEC K Pa3InIHbIM chepaM mpodecCuOHaTBLHON
NEeSTENbHOCTH,

- TOTOBHOCTH U CITIOCOOHOCTB K 00Pa30BaHUIO U CAMO-
00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU.
MeTtanpeaMeTHbIC Pe3YITbTATHI TOJDKHBI OTPAXKaTh:
OBnaneHue yHUBEpCAIbHBIMU Y4eOHBIMH ITO3HABA-
TEIbHBIMU JICHCTBUSMU

a) 6a30BBIC JTIOTHUECKHUE ICHCTBUS:

CaMOCTOSITEIIEHO (JOPMYITUPOBATH M AKTYaJTU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHAaB-
JIMBATh CYIIIECTBEHHBIHN MPU3HAK WM OCHOBAHHMS JIJIS
CpaBHeHWUsI, Kiaccuukanuu 1 0000IIeHus; orpee-
JISTH IEJTU IeITeILHOCTH, 3a1aBaTh apaMeTPhl U KPH-
TEPUH UX TOCTHXKEHUS; BBISIBISITh 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B pACCMATPUBACMBIX SIBJICHUSX; BHO-
CUTh KOPPEKTHUBBI B ESATEIHHOCTh, OIICHUBATH COOT-
BETCTBUE PE3YJIbTATOB 1I€JIIM, OLICHUBATh PUCKHU T10-
CJIEJICTBUH IEITETLHOCTH; Pa3BUBATh KPEATUBHOE
MBILUICHUE MIPU PEIICHUH KU3HEHHBIX TPOOJIEM;

JucunnimHapHble2

I1P6 1. ChpopMHUPOBAHHOCTH MPEICTABICHUI O POIU
U MecTe (U3UKU U aCTPOHOMHMHU B COBPEMEHHON Hay4-
HOMW KapTHHE MUpa, 0O CUCTEMOOOpazymomieil poiu ¢u-
3MKH B Pa3BUTHUU €CTECTBEHHBIX HAYK, TEXHUKH

Y COBPEMEHHBIX TEXHOJIOTHUM, O BKIIAJE POCCUNCKUX
¥ 3apyO€XKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH;
NOHUMaHHe (PU3NIECKOHN CYIIHOCTH HAOIII0JaeMBbIX
SBJICHUHA MUKPOMHpA, MAKPOMHUPA U METAMUPA; T10-
HUMaHHUE POJIM aCTPOHOMHUHU B IPAKTUUECKOH J1esI-
TEJIBHOCTH Y€JIOBEKA M JaJIbHEHIIeM HayqyHO-
TEXHUYECKOM Pa3BUTHH, POIU PUIUKU

B ()OPMHUPOBAHUU KPYro3opa U (pyHKIIMOHAJILHON
IPaMOTHOCTH Y€JIOBEKA JIJISl PELIEHUS MPAKTUYECKUX
3ajay;

ITP6 2. ChopmupoBaHHOCTH YMEHUI PACIIO3HABATH
(usnueckue sBIeHus (MPOLECcChl) U OOBICHITH UX HA
OCHOBE U3YYEHHBIX 3aKOHOB: pABHOMEPHOE U PaBHO-
YCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHNE, CBOOOIHOE
najieHue Te, ABMKEHHE N0 OKPYKHOCTH, HHEPLUS,
B3aMMO/ICHCTBHE Tell, KojeOaTeIbHOe IBIKEHUE, pe-
30HAHC, BOJHOBOE JIBIDKCHHE; U y3usi, OpPOYyHOB-
CKO€ JIBJKEHUE, CTPOCHUE KHUIKOCTEN U TBEPABIX TE,
W3MEHEHHEe 00beMa TeJl IPU HarpeBaHUM (OXJIaxIe-
HUH), TEIUIOBOE PaBHOBECHE, UCIIAPEHHE, KOH/IEHCA-
1151, IUIaBJICHUE, KPUCTAILIM3ALMS, KUIICHHE, BIIAX-
HOCTb BO3/1lyXa, CBA3b CPEAHEN KNUHETUYECKOU IHEP-
I'MH TEIUIOBOT'O IBUKEHUS MOJIEKYJI ¢ a0COJIFOTHOM

1 061mue pe3yabTaThl ¢HOPMYIHMPOBAHBI B COOTBETCTBUHU C IMYHOCTHBIMU M MeTanpeaMeTHbIMU pesyiasTataMmu @I'OC COO, B hopMupoBaHHN KOTOPBIX
y4acTByeT 0011e00pazoBaTenbHast JUCLUIUINHA.

2 JluctIHapHEIE Pe3yIbTaThl CPOPMYITHPOBAHBI U IIPOHYMEPOBAHBI B COOTBETCTBHHU C TPEOOBAHUAMH K MIPEAMETHBIM pe3ynsTaraM 6a3oBoro yposHs (ITP6) ®I'OC COO (IIpuka3 Mu-

HoOpHayku Poccum ot 17.05.2012 Ne 413 (penakuus ot 27.12.2023 r.).



0) 6a30BBIC UCCIEAOBATEIIBCKUE ICHCTBU:
- BJIaJICTh HAaBBIKAMH YUEOHO-HUCCIIEA0BATEIHCKON 1
MIPOEKTHOM IeITeTbHOCTH, HABBIKAMH Pa3peIleHuUs
npo0Jem;
- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3H U aKTya-
JU3UPOBATH 33/1a4y, BBIIBUTATh THUIIOTE3Y €€ PeIICHUs,
HAXOJUTh apPTYMEHTHI JIJIS IOKAa3aTeIbCTBA CBOMX
YTBEPKJICHH, 3a1aBaTh TapaMeTPhl U KPUTEPHH pe-
HICHUS;
- aHAJTM3UPOBATH MOTYYCHHBIC B XO/I€ PEIICHHUS 3a/1a-
M pe3YJIbTAThI, KPUTUIECKH OIEHUBATh HX JOCTOBEP-
HOCTb, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBH-
X
- YMETb NIEPEHOCHUTH 3HAHUS B MIO3HABATEIBHYIO U
MPAKTHYECKYIO YaCTH KU3HEACITCIILHOCTH;
- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX NMPEIMET-
HBIX 00J1aCTel;
- BBIBUTATh HOBBIE HJICU, TIPe/IaraTh OPUTHHATbHBIE
TIOJTXOJTBI U PEIICHUS;
- TPOSIBIATH CIIOCOOHOCTh UX HCIIOIH30BAHUS B MO-
3HABATEJILHON U COLMAIILHOW MPAKTHUKE;
-IIPOSIBIIATH CIOCOOHOCTH 1 TOTOBHOCTH K CAMOCTOSI-
TEJIPHOMY MTOMCKY METOJIOB PEIICHUS PAKTHISCKUX
3a/1a4, MPUMEHEHHIO Pa3IMYHBIX METO/IOB TIO3HAHHUS,
- CTaBUTH M (OPMYITHPOBATH COOCTBEHHBIC 3a/1aUH B
00pa3oBaTeNbHON 1eATETbHOCTH U )KU3HEHHBIX CUTY-
aIUsIX; BBIABIISATH IPUIMHHO-CIICICTBEHHBIC CBS3H H
JUTSI TOKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 33]1aBATh
napamMeTphl U KpUTEPUH PEIICHUS aKTyaTIu3upOBaTh
3a/1a4y, BBIIBUTATh TUTIOTE3Y €€ PEIICHHS], HAXOUTh
apTyMEHTHI;
- AHATM3UPOBATH TIOJTYYCHHBIC B XOJC PEIICHUS 3a/1a-
YU pe3yJbTaThl, KPUTHUYECKHU OLICHUBATh UX JIOCTOBEP-
HOCTb, IPOTHO3UPOBATHh U3MECHEHHUE B HOBBIX YCIIOBH-
SIX; TaBaTh OIIECHKY HOBBIM CHUTYAIUsIM, OICHUBATh

TEeMIIepaTypoii, HOBBIILICHHE JaBJIEHUs raza Mpu ero
HarpeBaHUU B 3aKPBITOM COCY/JI€, CBSI3b MEXY Mapa-
METpaMH COCTOSTHUS ra3a B U30IpOIIeccax; IEKTPU-
3a1ust TeJl, B3auMOJICHCTBUE 3aps10B, HArPEBaHUE
IMPOBOJJHUKA C TOKOM, B3aHMOHeﬁCTBHe MAarHguToB,
3JIEKTPOMAarHUTHasl MHAYKIUS, 1eCTBUE MarHUTHOTO
IOJIsI Ha MPOBOJHUK C TOKOM U HBH)KYMHﬁCH 3apsan,
3JIEKTPOMAarHUTHbIE KOJeOaHUsl U BOJIHBI, IPSIMOJIH-
HeHOe pacrpocTpaHeHHEe CBETa, OTPAKEHHE, Tpe-
JomIIeHHe, nHTephepeHIus, Tudpakiys v moasIpu3a-
sl CBETA, TUCTIEPCHS CBETA; (POTOINEKTPHUECKHUI

3¢ dexT, cBeTOBOE NaBleHHE, BOSHUKHOBEHUE JINHEH-
9aToro CreKTpa aToMa BOJOPOa, ECTECTBEHHAS U HC-
KYCCTBEHHAsl paJlOAKTUBHOCTH;

[1P6 3. BraneHue ocHOBONOJIAralomuMy (GPU3UYECKU-
MU TOHATUSMU U BEJIMYUHAMHU, XapaKTePU3YIOIIUMHU
(u3mueckue mpoIecchl (CBA3aHHBIMY ¢ MEXaHHWYE-
CKHUM JBUKCHHEM, B3aMOJICIICTBHEM TeJ, MEXaHUYE-
CKHMHU KOJIEOAHUIMU U BOJIHAMH,; aTOMHO-
MOJICKYJISIPHBIM CTPOSHUEM BEIIECTBA, TETNIOBBIMU
nmpoucccaMu; SJICKTPUICCKUM U MArHUTHBIM IIOJISAIMU,
AJEKTPUUYECKUM TOKOM, SJIEKTPOMArHUTHBIMU KoJieba-
HUAMMU U BOJTHAMH, OIITUYECKUMU SBJIICHUAMU, KBaH-
TOBBIMHM SIBJICHUSIMU, CTPOEHHUEM aTOMa ¥ aTOMHOTO
Spa, paAHOaKTHBHOCTBIO); BIaJICHHE OCHOBOITOJIAra-
IOLIMMH aCTPOHOMHUYECKUMHU MTOHATUSAMH, TO3BOJISIO-
IIMMHU XapaKTePU30BaTh MPOIIECCHI, TPOUCXOISIINE Ha
3BC31aX, B 3BC3HbIX CUCTEMAX, B MEKrajJJakKTH4eCKOu
cpele; ABM)KEHHE HEOECHBIX TeJ, IBOJIIOLIUIO 3BE3] U
Bcenennoi;

I1P6 4. BnaneHnue 3aKOHOMEPHOCTSIMH, 3aKOHAMH

U TEOpUsAMH (3aKOH BceMupHOro Tsrotenwus, I, 11 u 111
3akOHbI HBIOTOHA, 3aKOH COXpPaHEHHSI MEXaHUYECKON
SHEPI'vH, 3aKOH COXPAHEHUsI UMITYJIbCA, IPUHIIUII CY-



IpUOOPETEHHBIN OTIBIT,

- pa3pabaThIBaTh IUIaH PEIIECHUs MPOOJIEMBI C YIETOM
aHaJIn3a UMCHOIIUXCS MATCPUAJIBHBIX U HEMATCPUAJIb-
HBIX PECYPCOB; CTaBUTh MTPOOJIEMBI U 33/1a4H, JOIYC-
Karonue aJIbTCPHATUBHBIC PCUICHUA

NEPIO3ULINN CHII, IPUHIIUI PABHOMIPABHOCTH MHEPIIU-
aJIbHBIX CUCTEM OTCYETa; MOJIEKYJISIPHO-
KHHETUYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, IEPBBII 3aKOH TEPMOJUHAMUKH; 3aKOH CO-
XpaHEHUs MIEKTPUIECKOT0 3apsia, 3akoH KyroHa,
3akoH Oma JyIsl ydacTKa 1enu, 3aKkoH OMa JiJ1d moJTHOM
AJIEKTPUYECKOM LIeTH, 3aK0H J[>koyis - JIeHna, 3aKkoH
IEKTPOMArHUTHON MHIYKIIMH, 3aKOH COXPaHEeHHUSI
JHEPTUH, 3aKOH MPSIMOJIMHEHHOTO PACTIPOCTPaHEHUS
CBETa, 3aKOH OTPA’KEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETa; 3aKOH COXPAHEHUS YHEPTUH, 3aKOH COXPAHCHHUS
UMITYJIbCa, 3aKOH COXPAaHEHUS JIEKTPHUUECKOro 3apsi-
J1a, 3aKOH COXPAHEHUsI MaCCOBOTO YMCIIA, TIOCTYJIATHI
Bbopa, 3axoH paioaKTUBHOTO pacmnazia); yBepeHHOe
UCTIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu
aHanu3ze PU3NUYECKUX SBICHUI U MPOLIECCOB;

[1P6 6. Bnanenne oCHOBHBIMHM METO/IAMH HAyYHOTO
MO3HAHUS, UCTIOJIb3YEMBIMU B (PU3UKE: TPOBOAUTH
PSIMBIE ¥ KOCBCHHBIC M3MEPCHHS (DH3UICCKUX BEIIH-
YHH, BEIOMpAsi ONITUMAaJIbHBIN CIIOCO0 U3MEpPEHUs U
UCTIOJTB3YS M3BECTHBIC METOIBI OIEHKH MOTPEITHOCTEH
U3MEPEHUIl, IPOBOAUTH UCCIIETOBAHNE 3aBUCUMOCTEH
(bU3UYECKUX BEITUYUH

C UCTIOIh30BaHUEM MPSMBIX U3MEPEHH, O0BICHATH
MTOJIYYCHHBIC PE3YJIBTAThI, UCTIONB3YS (PU3HUSCKUC
TEOPHUH, 3aKOHBI U TIOHATHS, U JIeJIaTh BEIBOJIBI; CO-
OyrofaTh MpaBwiia 6€30MaCHOTO TPyAa

MIPH POBEICHNUHU UCCIICIOBAHMIA B PaMKaX y4eOHOTO
JKCIIEPUMEHTA U y4eOHO-HICCIIeJ0BATEIbCKOM e -
TETHHOCTH C UCIIOJIb30BaHUEM U POBBIX U3MEPH-
TEJBHBIX YCTPOUCTB U J1aO0OPaTOPHOTO 000PYTIOBAHUS;
c(hOpMUPOBAHHOCTH MPECTABICHUN

0 METO/IaX MOJYYEHHSI HAYYHbBIX aCTPOHOMHUYECKHUX
3HAHUIL;

[TP6 7. ChopMUpOBAaHHOCTh YMEHUS pelIaTh pacueT-



OK 02. Ucnonp30BaTh COBpEMEHHbBIE
CpeICTBa MOUCKA, aHAJIH3a

Y UHTEpIIpeTanu nHGopManuu

U HH)OPMAITOHHBIE TEXHOJIOTUN
JUTSI BBITIOJTHEHUS 337124 Tipodeccro-
HAJIbHOU JICSITEIIbHOCTH

JIMYHOCTHBIE PE3yAbTATHI JOIKHBI OTPAXKATh B YACTH
IICHHOCTH HayYHOTO TIO3HAHUS:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBY-
IOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
0O0IIeCTBEHHOH MPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B TIOJIUKYJIBTYPHOM MHUpE;

- COBEPIIICHCTBOBAHUE S3BIKOBOM M YHTATEIBCKON
KYJBTYPBHI KaK CPECTBA B3aUMOICHCTBHS MEXTY
JIOJIBMH U TIO3HAHUSI MUDA;

MertarnpenMeTHBIE Pe3ybTaThl JOJDKHBI OTPAXKATh:
OBnajieHre yHUBEPCaIbHBIMHU YU€OHBIMU MTO3HABA-
TEJIIbHBIMU JICHCTBHUSIMH

B) paboTa ¢ nHpopmManuei:

- BJIaJICTh HAaBBIKAMH TIOJTYYCHUST HHPOPMAIINU U3 HC-
TOYHHMKOB Pa3HBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTB-
JSTH TIOMCK, aHAJIN3, CHCTEMAaTH3alUI0 U HHTEpIpeTa-
U0 MH(pOpMauy pa3IMyHbIX BUAOB U GOpM Ipe.-
CTaBJICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (OPMATAX C YUETOM
Ha3HA4YCHUS MH(POPMALIUH U [IEIIEBON ayIUTOPUH, BbI-
Oupasi onTUMaIbHYIO (POpMY MpesCTaBICHUS U BU3Yya-
JM3ALIH;

- UCTIOJIb30BaTh CPeICTBA HH()OPMAITMOHHBIX U KOM-

HbIE 33/1a4Y¥ C SIBHO 33J]aHHOM (pr3HuecKkoil MOJIeNbIO,
UCIIONB3YS (PU3UUECKUE 3aKOHbI

U IPUHLIMIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M Bbl-
Oupath PU3NUECKYIO MOJIENb, BBICIATh (PU3UIECKUE
BEJIMYHMHBI U (OPMYJIBI, HEOOXOIUMEBIE [T €€ pellie-
HUS, IPOBOJUTH PACYETHI U OLICHUBATh PEAIbHOCTh
MOJYYEHHOTO 3HaYeHUs (PU3NIECKON BEIMUNHBI; pPe-
IIaTh KAYECTBEHHBIE 3a/Ja4M, BBICTPAUBasl JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIENIOYKY PACCYXKICHUM C OITOpO
Ha U3y4YEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (U3nIe-
CKHE SIBJICHUS

[1P6 5. YMeHue yunuThIBaTh rpaHUIIbl IPUMEHEHUS
U3yUYCHHBIX (U3NYECKUX MOJEICH: MaTepuaibHas
TOUKa, MHEpLIMAJIbHAas CUCTEMa OTCUeTa, UCaJIbHBIN
ra3; MOJIEJIY CTPOEHHUS I'a30B, KUAKOCTEH U TBEPIBIX
T€JI, TOYCUHBIN MIEKTPUUECKUH 3apsl, AepHas MO-
JIeJIb aTOMa, HyKJIOHHAsI MOZEJIb @aTOMHOTI'O S1pa

IpY pelIeHNU PU3UUECKUX 3aj1ad;

I1P6 9. CpopMHUpOBaHHOCTH COOCTBEHHOM MO3UITUH
110 OTHOIICHHIO K (hru3ndecKor HH(popMaum, moayda-
€MOM M3 pa3HbIX HCTOYHUKOB, YMEHHUI UCIIOIb30BATh
1M(ppOBbIE TEXHOJIOTUHU AJIS TOKCKA, CTPYKTYpHUPOBa-
HUSI, UHTEPIPETAlUU U MIPEJICTaBICHUs yueOHOH U
Hay4YHO-TIONYJISIPHON MHPOPMAIUH; pa3BUTHE YMEHHM
KPUTHYECKOI0 aHajIu3a MnojiyyaeMoi nHpopMaIiu



OK 03. ITnanupoBatb

U peaJin30BbIBATH COOCTBEHHOE TPO-
deccuonanpHOE

Y JINYHOCTHOE PAa3BUTHE, IPEIPH-
HUMATEIbCKYIO I€ITEIbHOCTD

B IIpodeccuoHanbHOU cepe, nuc-
NI0JIb30BATh 3HAHMSI 110 ITPABOBOM

U (UHAHCOBOI IrPaMOTHOCTH

B PA3JIMYHBIX )KU3HCHHBIX CUTYaIlH-
X

MYHHUKAlMOHHBIX TEXHOJIOTHI B pEIIEHUN KOTHUTUB-
HBIX, KOMMYHUKAaTUBHBIX U OPTaHU3allMOHHBIX 3aa4 C
co0umoIeHueM TpeOOBaHUI SPrOHOMUKH, TEXHUKH
0€301acCHOCTH, TUTUEHBI, pecypcocOepekeHus, paBo-
BBIX M ATMYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0e3-
OIaCHOCTH;

- BJIa/IETh HaBbIKAMU PacllO3HABaHUs U 3aIUThI UH-
dhopmaruu, HGOPMAITMOHHON O€30TTaCHOCTH JINYHO-
CTH

JInyHOCTHBIE PE3yNAbTAThI IOHKHBI OTPAXKATh B YaCTU
JTyXOBHO-HPABCTBEHHOT'O BOCTIUTAHUS:

- CIOCOOHOCTH OLIEHHBATh CUTYAIUIO U IPUHUMATh
OCO3HAHHBIE PEIICHHS, OPUECHTHPYSICh HA MOPATBLHO-
HPaBCTBEHHBIE HOPMBI

U [ICHHOCTH;

-0CO3HaHHE JJUYHOT'O BKJIAJ B IOCTPOEHUE YCTONYMBO-
ro Oyayiero;

MeTtanpeamMeTHble Pe3yIbTaThl TOJKHBI OTPaXaTh:
OBnaneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JCHi-
CTBUSIMH:

a) caMOOpraHHu3aIus:

- CAaMOCTOSITEIHHO OCYILECTBIAThH I03HABATEIbHYIO
NEeSITENBHOCTb, BBISIBIISITH MPOOIEMBI, CTAaBUTH U (HOp-
MYyJIMpOBaTh COOCTBEHHBIE 33/1a4d B 00pa30BaTeIbHON
JEATENIbHOCTH U JKU3HEHHBIX CUTYALMSIX;

- CAaMOCTOSITEIBHO COCTAaBJIATh IJIaH PELICHUs MPO-
0JIeMBbI C YUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN

U MPEANIOYTEHHUI;

- 1aBaTh OLEHKY HOBBIM CUTYalUsIM;

CHOCcOOCTBOBATH (POPMHUPOBAHUIO U MTPOSBICHHUIO IIH-
POKO¥ 3pYAMIIMH B pa3HbIX 00JIACTAX 3HAHHM, TOCTO-
STHHO TTOBBIIIATh CBOM 00pa30BaTeIbHBIN U KYJIbTYp-
HBIN YPOBEHB;

0) CaMOKOHTPOJIb:

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITUU
10 OTHOIICHHIO K (pr3nyeckoi nHpopMaIuu, moryda-
€MOU U3 Pa3HbIX UCTOYHUKOB, YMEHUN UCTIOJIb30BATh
I (POBBIC TEXHOJIOTUH IS IOMCKA, CTPYKTYpHUPOBa-
HUs1, UHTEPIPETALNH U TPECTAaBIICHUs] yUeOHOU U
HayYHO-TIOMYJIIPHOM MH(POpMAILINK; pa3BUTHE YMEHHUI
KPUTHYECKOTO aHAJIH3a TOTy9aeMoi HHPOpMAITUN
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OK 04. 3¢ddexTuBHO B3amMO e -
CTBOBATh

U paboTath

B KOJUICKTHBE ¥ KOMaH/Ie

UCTION30BATh MPUEMBbI PEICKCUU JITISl OLIEHKU CUTY-
aluu, BIOOpa BEPHOTO PELICHMUS;

- YMETh OIICHUBATH PUCKU U CBOCBPEMEHHO NMPUHU-
MaTh peLIeHUs

110 UX CHIDKEHUIO

JIM9HOCTHBIE Pe3yNbTATHI JOKHBI OTPAKATH B YACTH
HEHHOCTU HAYyYHOT'O MO3HAHUS:

-OBJIaJICBaHNE HABBIKAMU y4eOHO-HCCIIEI0BATEIHCKOM,
MPOEKTHOM

U COLMATBHOMN JCSITEIbHOCTH;

MeTtanpeamMeTHble pe3yIbTaThl TOJKHBI OTPaXaTh:
OByajieHre YHUBEPCATHHBIMU KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasi I€SITEIbHOCTD:

- MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaH/I-
HOM

Y UHJIMBUYyalbHOU paboThI;

- BEIOMpATh TEMATUKY U METOBI COBMECTHBIX JICH-
CTBUH C y4eTOM OOIIMX UHTEPECOB U BO3MOXKHOCTEMH
KXKI0T0 WICHA KOJJICKTHBA;

- IPUHUMATH 1[I COBMECTHOMU JEeSTEIILHOCTH, Opra-
HU30BBIBATH

U KOOPJAMHUPOBATH JACHCTBHS MO €€ TOCTHKEHUIO: CO-
CTaBJISITh TJIAH JEUCTBUM, PACIIPENEIATh POJIH C yUe-
TOM MHEHHUH yYaCTHHKOB, 00CYXIaTh pe3yIbTaThl
COBMECTHOM paboThI;

-OIICHMBATh KAY€CTBO CBOETO BKJIa/la U KaXKI0TO
y4aCTHHKA KOMaHJIbI B OOITUI pe3ybTaT 1Mo pa3pabdo-
TAHHBIM KPUTEPUSIM;

-[Ipe/JiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEH C I10-
3UIMHA HOBU3HBI, OPUTHHAIILHOCTH, IPAKTHYECKON
3HAYUMOCTH; KOOPIUHUPOBATH

Y BBITIOJHSTH PabOTy B YCIOBUSX PEATBHOTO, BUPTY-
aJIbHOTO

¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUSI,

I1P6 10. OBnagenue ymeHUsIMU padoTaTh B TPYIIIE

C BBIIIOJTHEHNEM Pa3IMUHBIX COLMAIbHBIX pOJIEH, Ma-
HUPOBATh pabOTy IrPYIIIbI, pallMOHAIBHO paclpese-
JATh AESITeTbHOCTh B HECTAHIAPTHBIX CUTYAILIUsAX,
aJIeKBaTHO OLICHUBATh BKJIAJ Ka)KIOTO U3 yYaCTHUKOB
I'PYIIIBl B PELIEHHE paccMaTpUBaeMoil podeMbl
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OK 05. OcymiecTBiATh yCTHYIO U
MMMCbMEHHYI0 KOMMYHHKAITHIO

Ha roCyJIapCTBEHHOM sA3bIke Poccuii-
ckoii deaepar ¢ y9eToM 0CoOCH-
HOCTEM COIIMAIbHOTO

U KYJIbTYPHOTO KOHTEKCTa

OK 07. ConeiicTBOBaTh COXpPaHEHUIO
OKpY’Kalollen cpeibl, pecypcocOe-
PECIKCHUIO, TPUMCHATL 3HAHUA

00 M3MEHEHUH KJIMMATa, IPUHITUITHI
OCpEeIKITMBOTO TTPOU3BOJICTBA, I(h-
(EKTHBHO IEHCTBOBATH

-OCYIIECTBIISTh MO3UTUBHOE CTPATETUUYECKOE MOBEIC-
HUE

B PA3JIMYHBIX CUTYAIUSIX, IPOSBISTH TBOPUECTBO U
BOOOpakeHue, ObITh HMHUIIMATHBHBIM.

OBnaneHne yHUBEPCATBHBIMU PETYISITHBHBIMU JCH-
CTBUSIMH:

T') IpUHATHE ce0s U APYTUX JIOCH:

- IPUHUMATh MOTHBBI U apTyMEHTBI JPYTHX JTFOICH
NIPU aHAJIHM3E PE3YJIBTATOB JIEITETLHOCTH
JIM9HOCTHBIE PE3yNbTATHI JOKHBI OTPAXKATH B YACTH
JCTETHYECKOTO BOCITUTAHHS:

- CTETHYECKOE OTHOIIEHUE K MUPY, BKIIFOYAST CTETH-
Ky OBbITa, HAyYHOTO M TEXHHYECKOTO TBOPYECTBA,
criopTa, Tpyaa

1 OOIIECTBEHHBIX OTHOIIEHHIA;

B 00JIACTH MAaTPHOTHIECCKOTO BOCITUTAHHUS ITPOSIBIISATE:
-IIEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CIMBO-
JaM, ICTOPUICCKOMY | IPUPOTHOMY HACIICIHIO, 11a-
MSTHHKaM, TPaJIHIUAM HapoaoB Poccuu, nocTmkeHu-
ssm Poccum B Hayke, HICKyCCTBE, CIIOPTE, TEXHOJIOTUSIX
U TpYy/C;

MeTtanpeaMeTHbIC Pe3yITbTaThl TOJDKHBI OTPAXaTh:
OBnaneHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JNICUCTBUSIMHU:

a) oO1eHue:

- OCYIIECTBIIATh KOMMYHHKAIIMH BO BCeX cepax Ku3-
HU;

- Pa3BEpPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUKY 3PCHUS
C MCTIOJIb30BAaHUEM SI3BIKOBBIX CPEICTB

JIN9HOCTHBIE PE3YNIbTATHI JOJKHBI OTPAKATH B YACTH
9KOJIOTHYECKOTO BOCITMTAHUS:

- ¢(hOpPMHUPOBAHHOCTH IKOJIOTUIECKOU KYJIBTYPHI, 10~
HUMaHUE BIIMSHUS COLMATbHO-3KOHOMHYECKUX MPO-
IIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHOM Ccpe-
JIbI, OCO3HAHHKE TJ100a7IBbHOI0 XapaKTepa 3K0JIoruye-

I1P6 1. ChpopMHUpPOBaHHOCTH MPEICTABICHUHI O POIIH
1 MecTe (PU3UKH U aCTPOHOMHH B COBPEMEHHOW Hayd4-
HOW KapTUHE MHpPA, O CUCTEMOOOpa3yrotiel poau (u-
3UKH B Pa3BUTUU €CTECTBEHHBIX HaYK, TEXHUKH

Y COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJI€ POCCUUCKUX
1 3apy0eKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE HAYKH;
MOHUMaHUEe (PU3MUECKOUN CYIIIHOCTH HAOJFO1aeMBIX
SIBJICHUN MUKPOMUPA, MAKPOMHPA U METaMupa; mo-
HHUMAaHUE POJIM ACTPOHOMUHU B MPAKTUUYECKOM J1esi-
TEJbHOCTH YEJIOBEKA U JaJbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, POJIU (DU3UKH

B (hOpMUPOBAHUU KPYro30pa U PyHKIIHMOHATHHON
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS MPAKTUYECKUX
3aja4

ITP6 8. ChopmMupoBaHHOCTH YMEHHS IPUMEHSTH I10-
Jy4EeHHBIC 3HAHUS TSI OOBSICHEHHUS YCIIOBUH MTPOTE-
KaHUs (PU3MYECKUX SBJICHUH B IPUPOJIC

Y JUTSI IPUHATHUS TIPAKTUYECKUAX PEIICHUN

B IIOBCE/IHEBHOM JKM3HU ISl oOecrieueHus: 0e30macHo-
CTH TIPH OOPAICHUH ¢ OBITOBBIMU ITPUOOpPAMU U TEX-
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B IIpe3B]£>I‘la.1\/’IH]':>IX CUTyalusax

27.02.03. IIK 1.3. [IpoBoauTh n3-
MEpEeHUs MMapaMeTpoB MPUOOPOB U
YCTPONCTB CUTHATM3AIINH, TICH-
Tpaju3ay U OJOKUPOBKH.

27.02.03. IIK 2.2. [Ipon3BoauTh
pa3bopKy, COOPKY U PETYIUPOBKY
PUOOPOB M YCTPOMCTB CUTHAJIN-
3aIiH, [IEHTPATN3aNHA U OJI0KH-
POBKH

CKHUX Ipobiem;

- IJJAHUPOBAHUE U OCYIIECTBICHUE JICHCTBUI B OKPY-
JKAIOLLEH Cpelic Ha OCHOBE 3HAHUA LEJIeW yCTOMYUBOIO
Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATUE JECUCTBUN, IPUHOCSIINX BPE.l
OKpY>Karolleu cpee

OBJjaieHHe YHUBEPCAJIbHBIMU PeryJATHBHBIMU
AeCTBUSIMHU:

a) CaMOOPraHU3aIUA:

- CAMOCTOSITEIbHO OCYILECTBIIAThH [I03HABATEIBHYIO
NESTENbHOCTb, BBISIBISTH MPOOIEMBI, CTAaBUTH U (HOp-
MYJIUPOBATh COOCTBEHHBIC 3a7a4H B 00pa30BaTEIHHON
JNEATENbHOCTH U JKU3HEHHBIX CUTYALMSIX;

- CaMOCTOSITEJIbHO COCTABIIATH IJIaH PEIICHUS MPO-
0JIEMBI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEHN U MPEANIOYTEHNI;

- 1aBaTh OIEHKY HOBBIM CUTYaIIHsIM;

CrocoOCTBOBATH (HOPMUPOBAHHIO H MTPOSIBICHUIO IITH-
POKOM 3PYAUIIMU B Pa3HBIX 00JIaCTAX 3HAHUM, TOCTO-
STHHO TIOBBIIIATH CBOW 00pa30BaTEIbHBIA U KYJIBTYP-
HBI YPOBEHB;

OBJ1aleHHe YHUBEPCAJIbHBIMH PeryJasiTUBHBIMH

e CTBUSIMM:

a) caMOOpraHu3anmsi:

- CAMOCTOSITEJILHO OCYILECTBIISATh MMO3HABATEIBHYIO
NESITEIBHOCTD, BBISIBIISITH MIPOOJIEMBI, CTAaBUTH U (HOP-
MYyITUpPOBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTeIbHON
JIESITEIbHOCTH Y AKU3HEHHBIX CUTYAIUX;

- CAMOCTOSITEJIbHO COCTABJISITH IJIAH PELIEHUS [IPO-
OJIEMBI C YY4ETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIIIOYTCHMI;

- 1aBaTh OLIEHKY HOBBIM CUTYalIHsIM;

HUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbS U
cOOJII0ICHHSI HOPM KOJIOTMYECKOIo MOBE/ICHHUS B
OKpYKAaroIIeH cpejie; MOHNMaHUe HeOOXOUMOCTH
MPUMEHEHHUS TOCTHKEHUHN (DU3UKU U TEXHOJIOTUI
IJI palliOHAJIBHOTO IMTPUPOAOIIOJIB30BaAHUSA

- c(hopMUpOBATh YMEHHS pelIaTh pacueTHBIE 3a/1a4H C
SIBHO 33/1aHHON (PM3NYECKOI MOJIENbIO, UCTIONB3YS
(u3nyeckye 3aKOHbI U MPHUHIIUIIBI,

- BJIa/IETh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMH;
YBEPEHHOE HMCIIOJIb30BAHUE 3aKOHOB U 3aKOHOMEPHO-
cTel pu aHanu3e GU3NIECKUX SBJICHUHN U MPOIECCOB

- cpopMUpPOBATH YMEHHSI pPelIaTh pacueTHbIC 33/1a4u C
SBHO 3aJaHHOW (PU3WYECKOW MOMCNBIO, HCIOIB3YS
(u3nueckue 3aKOHBI ¥ TPUHIUIIBL, HA OCHOBE aHAINU3a
YCJIOBHSI 3aJIa4il BBIOMpATh (PU3NUYECKYIO MOJIEIb, BbI-
JenATh (PU3NYecKre BEIMYUHBI U (OPMYIIBI, HEOOXO-
JTUMBIE NIl €€ PElIeHus, IPOBOAUTh pacdyeThl U OIle-
HUBATh PEaJbHOCTh TOJYYCHHOT'O 3HAUCHUsS (u3mue-
CKOHM BENWYHHBI; peliaTh KaueCTBEHHBIC 3aJIa4M, BbI-
CTpauBasi JIOTHUYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
pacCyXIEHHI ¢ ONOPOM HAa U3YYEHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTHU U PUBNYECKUE SBIICHUS,
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crocoOCTBOBATH (HOPMUPOBAHUIO U MPOSBICHUIO K-
POKO¥ SpYAUIIMH B pa3HbIX 00JIACTAX 3HAHHM, TOCTO-
STHHO TTOBBIIIATh CBOM 00pa30BaTeIbHbBIN U KYJIbTYp-
HBIN YPOBEHB;

- BIIaJICTh OCHOBOIOJATraOIUMH (PU3NYECKUMU MOHS-
TUSAMU W BCIWMYMHAMH, XaPAKTCPUIYIOIIUMU (1)I/I3I/I‘-I€-
CKHC IPOLECCChI (CBHSaHHLIMI/I C MCXaHUYCCKHUM JBU-
KEHUEM, B3aUMOJECHCTBUEM TeJl, MEXaHUYECKUMHU KO-
JI€0aHUAMH U BOJIHAMH; aTOMHO-MOJICKYJIIPHBIM CTPO-
€HHEM BELIECTBAa, TEIUIOBBIMHU IPOLIECCAMU; AIEKTPHU-
YCCKUM MW MAarHvuTHBIM IIOJAMH, SJICKTPHYCCKHUM TO-
KOM, JIEKTPOMAarHUTHBIMU KOJIeOaHUSMU M BOJTHAMH);
- BIIaJI€Th 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMH,
3aKOH COXpaHEHHS] MEXaHUYECKOM dHEpruu, 3aKOH CO-
XPaHEHUs1 UMITYIIbCA, IPUHLIUII CYTIEPIIO3ULIMH CUJI,
IMPUHIHUIT paBHOIIPAaBHOCTU MHECPILUAJIBHBIX CUCTEM
0TCYETA; MOJIEKYISIPHO-KHHETUYECKYIO TEOPUIO CTPO-
€HMsI BEIeCTBa, a30BbI€ 3aKOHBI, MIEPBBIN 3aKOH Tep-
MOJMHAMMKH; 3aKOH COXpPaHEHMs AIEKTPUUYECKOIo 3a-
psina, 3akoH KynoHa, 3akoH OMa a1 yyacTKa LIElH,
3akoH OMa JIJ1s TOJTHOM 3JIEKTPUYECKOH 1IENH, 3aKOH
Jxoyinsd - JIenna, 3aKOH 3JI€EKTPOMAarHUTHON UHAYK-
LIUM, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH NPAMOIUHEH-
HOT'O pacIpOCTPaHEHHUs CBETA, 3AKOH OTPAXKEHUS CBe-
Ta, 3aKOH IIPEJIOMJICHUS CBETA; 3aKOH COXPAaHEHUS
SHEPI'UH, 3aKOH COXPAHEHUS] UMITYJIbCa, 3aKOH COXPa-
HEHUS 3JIEKTPUUECKOTO 3apsja, 3aKOH COXPaHEHUS
MaccoBOI'0 YucIa, noctynarsl bopa; yBepeHHoe uc-
M0JIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEN MU aHa-
nau3e pU3NUECKUX SBJICHUN U IPOLECCOB

14



1.4. PexoMeHyeMoe KOJIUYECTBO YACOB HA OCBOEHHE NMPOrPaMMbI JUCIUILIN-
HbI:

MaKCHMaIbHON yueOHOM Harpy3ku oOyuatonuxcs — 230 Jacos,

B TOM YHCJIE:

00s13aTeNIbHON ayIUTOPHON Y4eOHON Harpy3ku oOydaromuxcsa — 156 yacos;

2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIUILINHBI
2.1. O0bem yueOHOH JUCHUIIMHBI U BU/IbI Y4eOHOH padoThI

Bun yueoHoi padorsl Oobvem uacos
MakcumasibHas yyeOHasi HAarpy3Ka (Bcero) 230
O6s13aTe/ibHAsI ayAUTOPHAsI yueOHAasi HATPY3Ka (Bcero) 156
B TOM YHCJIE:
OcCHOBHOe coepKaHue 124
B T.Y.
TEOPETUYECKUE 3aHATUS 94
71a00paTOpHbIE 3aHATHUS 26
NPAaKTUYECKHUE 3aHATHU 4
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COEPKAHUE 32
B T.Y.:
TEOPETUUECKUE 3aHATHS 26
1abopaTOPHBIE 3aHATHS 6
CamocrosiTenbHas paboTa, BKJIIOYasi MHIMBUYaTIbHbIH IPOEKT 50 (36)
IIpome:kyTounasi arrecrauus B popme 3K3amMeHa 24




2.2. TeMaTHYeCKUH IVIAH U COAEP:KaHUE YUeOHOM IMCUUIIMHBI PU3HKA

HaumenoBanuepas- Coaepxxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaKTHYeCKHUe ®opmupyembie 00-
JAeJI0B U TeM padoThl, HHANBUAY AJIbHBII POEKT (eciu npedycmompe- ?{g:::r mMe 1 npogeccuo-
Hbl) HaJIbHbIE
KOMIIETeHIIUH
1 2 3 2
Pa3znen 1. ®u3uka u MeTOIbI HAYYHOT0 MIO3HAHMS 2
Tema 1.1 CoaepixaHue yyeOHOro MmaTepuajia OK 03
Beenenue ®dusuka - Hayka o npupoze. HayuHnble MeTo1bl MO3HAHUA OKpYXKatouiero mupa. Pomib sxc- 2 OK 05
NEpPUMEHTa U TEOPUH B MPOLIECCe MO3HAHUS MPUPOBI. DKCIIEpUMEHT B ¢pusuke. Mojenu-
poBaHue (HU3NIECKUX SIBICHUI U mporieccoB. Hayunpie runote3sl. @u3nuecKne 3aKOHBI U
Teopuu. I'paHuIIbl TPUMEHUMOCTH (pru3nyecKuX 3akoHOB. [IpuHuun coorsercTus. Potb u
Mecmo usuku ¢ popmuposanuu co8peMeHHON HAYYHOU KAPMUHbL MUPA, 6 NPAKMU-
uecKoll desamenvHocmu ai00eil.’
Pa3gea 2. MexaHuKa 22 (41-)°
Tema 2.1 Coaepxanue y4eOHOIro MaTepuajia OK 01
Kunemaruka Mexannueckoe aBukeHUE. OTHOCUTEIBHOCTh MEXAHMUYECKOTo ABMKeHus. Cucrema oT- OK 02
cueta. Tpaekropus. [lepemenienue, CKOpOCTh (CpeIHSSA CKOPOCTh, MTHOBEHHAs! CKOPOCTh ) OK 04
U YyCKOPEHHE MaTepUaIbHON TOUKH, UX MPOEKLMU HA OCH CHCTEMbI KoopauHat. Cioxe- 2 OK 05
HHE TIEPEMEIICHUN U CI0KEHUE CKOpocTel. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIH- OK 07
HeliHoe aBwxkeHue. I'paguku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTHU, YCKOPEHHUs], IyTH U Ie- 23.02.09. IIK 1.3.
pEMEIICHNS MAaTEPUAILHOU TOYKH OT BPEMEHH.
CBoOogHoe maneHue. YCKOpeHue CBOOOAHOTO TaicHUs. KpuBONHMHEIHOE IBMKCHHE. 5
JIBr>KeHUue MaTepUAIBHOM TOYKHU 110 OKPY’KHOCTHU € IIOCTOSSHHOU 110 MOIYJIIO CKOPOCTBIO.
VYri0Bast CKOpOCTh, TMHEIHHAs CKOpocTh. [lepnon u yactora obpamienus. LleHTpocTpemu-
TEJIbHOE YCKOPEHHE.
IIpakTu4yeckoe 3ansitue Nel. VcciaenoBaHue COOTHOLIEHUS MEXAY MYTAMH, NMPONACH- 2
HBIMH TEJIOM 3a IIOCJIEOBATEIIbHBIE PAaBHbIE IPOMEXKYTKHM BPEMEHHU IIPU PABHOYCKOPEH-
HOM JIBMOKEHMM C HadaJbHOM CKOPOCTBIO, PABHOM HYII0. M3ydeHue NBMKEHMS IIapuKa B
BSA3KOM KUIKOCTU. M3yueHue IBUKEHUs Tesla, OPOIIEHHOI0 TOPU30HTAIBHO

3 B crobkax ykazano Konuuecmeo 4acoe, 6blOeNeHHbIX HA Peanu3ayuio NpoPHeccuoraiIbHo OPUEHMUPOBAHHO20 COOEPICanUs (meopemuyeckue 3anamus /1abopamophvie pabonmot)




Pewenue 3a0au npogheccuonanvnoil HanpasieHHOCMU

Camocmoamenvhas paboma odyuarouuxcs

Iloozomoexa coobuenus no memam: « Texnuueckue ycmpoiicmea u npaKkmuueckoe
npumeHeHue: CnuOOMemp, 08UIHCEHUe CHAPAO0E, UenHble U PEMEHHbIE nepeoauuy,
«/Jonycmumbslii gec rcene3Ho00pOIHCHO20 COCMAsa, 6IUAHUE HAZPY3KU HA JHCE1e3HO00-
POIHCHOE NOJIOMHON.

Paboma nao unouseudyaibHvim nPOEKmom

Tema 2.2
Jnaamuka

Conep:xaHue y4eGHOro MaTepuasia

[Tpunuun otHocurtenbHocTH [Manmunes. [lepoiii 3akoH HbroToHa. MHepuuanbHble cUCTe-
MbI oTcuera. Macca Tena. Cuna. [Ipunuun cynepnosunuu cui. Bropoii 3akon Herotona
JUIsT MaTepUAIbHOW TOYKKM B MHepuuainbHOW cucteme orcueta (MCO). Tperwmit 3akoH
HproToHa 117151 MaTepuanbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna Tsokectu. IlepBas xocmuueckas ckopocTb. Cuia
ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Buasl TpeHus (IOKOS, CKOJBXEHUS, Kade-
Hus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUs CKOJIBbXKEHMS U cuila TpeHus nokos. Ko-
3¢ bunmeHT Tpenus. M3yuenue npoyeccoe mpenus u uHoca demaineii HaA NOOBUNCHOM CO-
cmage.

JlabopaTopHbie 3aHATHS:

Jlabopamopnas pavoma Nel.
HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BPALICHHUS.

Camocmosamenvnas paboma odyuaroumuxcs

ITpopaboTKka KOHCIIEKTa 3aHSTHS, IOBTOPEHNE MPOWIEHHOTO Ha 3aHATHH MaTepuaa, noj-
rOTOBKa CO00IIEeHU 110 TeMaM: «CHila COPOTUBIIEHUS IPY ABM)KEHUH TeJla B KHUJIKOCTU
uiu rasze», «IloctynarenbHoe U BpalaTeabHOE IBUKEHHE a0COIIOTHO TBEPJOTO Tea.
MoOMEHT CuIIbl OTHOCHTEIIBHO OCH BpameHus. [1nedo cumbl. Y cinoBus paBHOBECUS TBEP-
noro Tena B MCOy», «M3ydyeHne nBuxkeHus Opycka 1o HaKJIOHHOU IIOCKOCTH MOJ AeH-
CTBUEM HECKOJIbKUX CHIL.», «ccnenoBanne 3aBUCUMOCTH CUJT YIPYTOCTH, BOSHUKAIOIINX
B 1e(pOpMUPOBAHHON MPYXHHE U PE3UHOBOM 00paslie OT BEJIMYMHBI UX JAePOpMaLumy,
«TexHrueckne ycTpoicTBa U MPaKTUYECKOE PUMEHEHHUE: MOAINITHUKHY, ABHKEHHUE HC-
KYCCTBEHHBIX CITyTHUKOBY, TIOATOTOBUTH COOOILEHHE 110 TeMe: «Paznosuonocmu osuza-
meJieil Ha JHcene3H000POIHCHOM MPAHCHopme, 0COO0eHHOCIU Padomboly.

Pabdoma nao unoueudyaivHvlm nPOEKmom.
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Tema 2.3
3aKOHBI COXPaHCHUS
BMCXaHUKC

Conep:kanue y4yeOHOro MmarepuaJjia

Nmnynbsc MatepuanbHOM TOUKH (TeJa), CUCTEMBI MaTepUaIbHBIX TOUEeK. IMITylIbC CUIIBI U
M3MEHEHHE UMIYJbca Tela. 3aKOH COXpaHeHus umnyibca. PeakTuBHOe ABmkeHue. Ilpu-
MEHEHHE 3aKOHOB COXpaHeHus. Mcmonp3oBaHMe 3aKOHOB MEXAHHUKH ISl OOBSICHEHUS
JBUKEHHSI HEOECHBIX TeJ U IS Pa3BUTHS KOCMHUYECKHUX MCCIEOBaHUM, TPaHULIbI TIpUMe-
HUMOCTH KJIACCHUUYECKON MeXaHUKU. Peutenue 3a0au ¢ npogheccuonanvHoi Hanpagien-
Hocmblo no pazdeny «Mexanuxka»

Mexanndeckas paborta u MontHoCcTh. KuHeTnueckas sHeprus. [loTeHnmanbpHas sHEpTHs.
3aKOH COXpaHEHUs] MEXaHUYEeCKON sHepruu. PaboTa CHUIIBI TSHKECTH M CHIIBI YIPYTOCTH.
MoruHocTh cunbl. Kunetnyeckast sHeprusi MaTepuanbHOi Touku. Teopema 06 M3MEeHEHUN
KUHETUYECKON DHEPIHUU.

[lorenunanbHas sHeprus. [loTeHnManpHas 3Heprust ynpyro AepopMUPOBAHHON MPYXKH-
Hbl. [loTeHnmaneHast »Heprus Teia BOAM3M mHoBepXHocTH 3emiu. lloTeHuumanbHble U
HenoTeHUUaIbHble CHIIbL. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHU-
YECKOM DHEPIUU CUCTEMBI TEJI. YIIPYTUe U HEYNIPYTUE CTOIKHOBEHHS.

JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paboma Ne2 ViccnenoBanue CBs3U pabOTHI CUIIBI ¢ I3MEHEHHEM MEXaHH-
YECKOM SHEPruu Teljla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTI'O JKI'yTa.

Camocmoamensnas paboma odyyarouuxcs.

H3yuenue ceaszu ckopocmeii men npu Heynpyzom yoape. Hccneooeanue ceasu pa-
Oomul cunvl ¢ usmMeHenuem mexanuueckou Inepeuu mena. Texnuueckue ycmpoii-
cmea u NpaKkmuyeckoe HpUMEHeHUe: 6000Mem, KOnep, NPYyMHCUHHbLI RUCHLOJiem,
OosudiceHue UCKYCCMEEHHbIX CHYMHUK08 u pakem. HMcnonv3zoeanue 3aKonoe mexa-
HUKU 071 00BACHEHUA 0BUNCEHUA HeDEeCHbIX mesl U 071 PA36Umus KOCMUYECKUX
UCCN1e008aHUIl, 2PAHUUBI NPUMEHUMOCHU Klaccuyeckou mexanuku. Umumayusn
HeeecoMocmu.

Paboma nao unousudyaipbHwvim npoeKmom

Pa3gen 3. MoJjiekyasipHasi pu3MKa 4 TEPMOAMHAMHUKA

22 (21-)

Tema 3.1

OCHOBBI MOJIEKYJISIP-
HO-KUHETUYECKON
TEOpHUH

Conep:xxanue yueOHOro MmaTepuaja

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUHM U MX ONBITHOE 00OCHOBa-
Hue. bpoynosckoe nBumxenue. Auddysus. Xapakrep IBUKEHUS M B3aUMOJCHCTBUS ya-
CTHLl BellecTBa. MoOJENIM CTPOEHUs Ia30B, KUAKOCTEH M TBEPABIX Tl U OOBACHEHHE
CBOMCTB BELIECTBA HA OCHOBE ATUX Mojenend. Macca u pasmepsl Mosekyil. KosmuecTBo

OK 01
OK 02
OK 03
OK 04
OK 05
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BemiecTBa. [locrosiHHas ABoraapo.

TemnmoBoe paBHOBecue. Temnepatypa u ee uzmepenue. lllkana remneparyp Lenscus.
Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
UJeaIbHOTO Tra3a. AOCOIOTHAs TeMIIepaTypa Kak Mepa CpelHel KHHETHUECKON SHEPTUU
TETJIOBOTO ABMXKeHUs yacTul] raza. [llkana temnepatyp KenpBuna. ['a30BbIe 3aKOHBI.
VYpasuenue MenneneeBa-Knamneiipona. 3akon [lansTona. M3omporeccs B uieanbHOM Ta-
3€ ¢ MMOCTOSTHHBIM KOJIMUECTBOM BelllecTBa. [ paduueckoe mpeacTaBieHrne H30MPOIIECCOB:
n30TepMa, U30X0pa, n3obapa.

TexHuyeckue ycTpoicTBa U MPaKTUIECKOE MPUMEHEHHE: TepMOMETp, 6bapomeTp. M3me-
peHUE Macchl Bo3/1yXa KiacCHOW KoMHaTe. VccnenoBanue 3aBUCUMOCTH MEX/1y IapaMeT-
paMu COCTOSIHHSI pa3peKeHHOTr0 rasa.

JlabopaTopHbIe 3aHATHS:
Jlabopamopnas padoma Ne3. V3ydeHre OJHOrO U3 U30MPOLECCOB

Camocmoamenvnas paboma odyuaroujuxcs

Ilpopabomka KoHcnekma 3aHAmMus, NOGMOPEHUE NPOUOEHHO20 HA 3AHAMUU Mamepu-
ana, no02omoseKka coodouenus no meme: «OcobeHHocmu 6AUAHUA PA3TUYHOU MeMne-
pamypot na npuoopel CLIb u JKAT »

Paboma nao unousudyaipbHvim npoeKmom

Tema 3.2.
OCHOBBI TEPMO/THHA-
MHKHU.

Conep:xxanue yueOHOro marepuasa

Brytpennss sueprus. Pabora u termonepenaya. KonmnuecTBo TemioTel. YpaBHEHHUE TETI-
noBoro Oananca. [lepBoe Hauano TepmoanHaMuku. AnuabaTHbIi mporecc. Bropoe Hava-
o TepmoauHamuku. Teruossie aeurarenu. KIIJ[ TemmoBoro nsuratens. Oxpana npu-
Ppoobl. TepMmoluHaMHUUecKasi cuctemMa. BHyTpeHHsIsI SHeprusi TepMOAMHAMUYECKON CHCTe-
MBI U CTIOCOOBI ee m3MeHeHus. KonudecTBo TemioTel U padota. BHyTpeHHss SHEprus o-
HOATOMHOTO HWJCAJTBHOrO Ta3a. Bumpl Teruionepenayu: TEMIONPOBOIHOCTh, KOHBEKIIHS,
M3IIydeHHe. YJenbHas TEeIIOEMKOCTh BelecTBa. KonnuecTBo TEIUIOTHl MpHU TEIIoNepe-
nadge. [lonsatue 06 annabaTHOM TIpoiiecce.

IlepBbIil 3ak0H TepMoAMHAMUKH. [IpuMeHeHne nepBoro 3aKkoHa TEPMOJMHAMUKH K H30-
nporeccaM. ['paduyeckas naTepnpeTanus paboTsl ra3a. BTopoit 3aKoH TepMOJIMHAMUKH.

Heobpatumocts mporieccoB B npupoe. TermmoBsie MamuHbl. [IpuHIUIIBI AEHCTBUS TET-
noBbIx MamuH. [IpeoOpazoBanus sHEpruM B TEIIOBBIX MamuHax. Kosddumuent nomnes-
HOTO JeicTBus TeruioBord mamwuHbl. [{ukn KapHo n ero xoadduimeHT mone3noro aei-

OK 07
23.02.09. IIK 1.3.
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CTBUS. DKOJOTHYECKHE MPOOIEeMbl TETNIOOHEPIeTUKH. TeXHIUUECKUe yCTPOWCTBA U TMPaK-
TUYECKOE TTPUMEHEHHUE: IBUTAaTeNIb BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOAMIBHHUK, KOH-
JTUIIUOHED.

JlaGopaTopHble 3aHATHUSA:
Jlabopamopnasa paboma Ned. zmepenue yaenbHON TEIIOEMKOCTH

Tema 3.3
ArperaTtHble COCTOSI-
HUS BelecTBa u Ja-
30BBIC

MIEPEXO0 b

Conep:xxanue y4eOHOro marepuaja

[TapooOpa3oBanue u KoHAeHcalus. Mcmapenue u kurenrne. AOCOTIOTHAS U1 OTHOCHTEIb-
Hasl BJIaXXHOCTb BO31yxa. HacklmieHHblil nap. YaenbHas Teruiora nmapoodpa3oBaHus. 3a-
BUCUMOCTDb TCMIICPATYPhI KUIICHUSA OT JaBJICHUA.

TBepnoe Teno. Kpucrammmyeckne u amopdHbie Tela. AHM30TPOINUS CBOMCTB KPUCTAJI-
JIOB. >KI/I]1KI/IG KpucTaJlJibl. COBpeMeHHLIG MaTCpurabl. IInaBnenue u KpucCTaljindanus.
VYnaenvHas terora miasicHus. CyOnumarusi. YpaBHEeHUE TeIuioBoro Oamanca. Texuu-
yeckue ycmpoiicmea u nPpaKmuyecKkoe npUMeHeHue: 2UZpomemp u ncuxpomemp, Ka-
Jlopumemp, mexHoa02un NOJIYYEeHUs COBPEMEHHBIX MAMEPUALO6, 6 MOM YUC/Ie HAHO-
Mamepuanos, U HAHOMEXHONOZUU.

JlabopaTopHble 3aHATHS:

Jlabopamopnas paboma Ne5 OrnipesiesieHre BIAXXHOCTH BO3AyXa.

N

Camocmoamenvnan paboma odyuarouuxcs

IIpopabomka Koncnekma 3anamus, NOGMOPEHUE NPOUOEHHO20 HA 3AHAMUU Mamepu-
ana, no02omoexa coodouienus no meme: «bopvoa c nanedvro na sceneznoit 0opoze»

Paboma nao unousudyaivbHbvim npoeKmom

Paznen 4. DaexkTpoauHamuka

42 (14/6)

Tema 4.1
DNEeKTpOCTaTUKA

Coaep:xxanue y4eOHOro marepuajia

DJeKTpu3anus Tell. DJIEKTPUUECKui 3apsia. [IBa Buaa snektpudeckux 3apsiaoB. [Iposon-
HUKH, TUSICKTPUKU U TTOJTYITPOBOIHUKHU. 3aKOH COXPAHEHUS AIIEKTPUUECKOTO 3apsijia.
B3aumoperictBue 3apsinoB. 3akoH Kynona. TodyeuHbll 3EKTPUYECKUI 3apsil.

2

9J'IGKTpI/I‘{eCKOC IIOJIC. HaprI)KCHHOCTL QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH CynepIio3n-
U DJICKTPUICCKUX moJiei. Jluuuu HAMPSPKCHHOCTHU DJICKTPUYCCKOT'O ITOJIA.

Pabota cun snexrpoctatuueckoro nosst. [lorenmnuan. Paznocts norennuanos. [Iposo-
HUKH U TUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM noJe. J(uanekrpuyeckas npoHUIAeMOCTb.

DnexkTpoeMKocThb. KoHaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO0 KOHJIEHCATOpa. DHEprus
3apsHKEHHOTO KOHJIeHcaTopa. V3MepeHue 3JeKTPOEMKOCTH KOHjaeHcaTopa. V3mepeHue

OK 01

OK 02

OK 03

OK 04

OK 05

OK 07
23.02.09. IIK 1.3,
23.02.09. [IK 2.2
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JJIEKTPOEMKOCTH KOHJEHCATOpa. TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE MPUMEHE-
HUE: JJIEKTPOCKOII, 3JIEKTPOMETP, IEKTPOCTATUYECKas 3alllUTa, 3a3€MIICHUE D3JIEKTPO-
pruOOpPOB, KOHIEHCATOP, KOMMPOBAJIbHBIN ammapar, CTpyHHbINH IPUHTED

Tema 4.2
[TocTosiHHBIN 3J1EK-
TPUYECKUU TOK. TOKH
B Pa3JIMYHBIX Cpeliax

Conep:xkanue y4yeOHOro MmarepuaJjia

Dnekmpuueckuit mox. Ycnoeusn cyujecmeosanus ynekmpuieckozo moka. Hcmounuku
moka. Cuna moka. llocmoannwviit mox. Hanpascenue. 3akon Oma ona yuacmka yenu.
Dnekmpuueckoe conpomuenenue. YoeabHoe CORpOmMueieHue 6elyecmed.

Ilocneooseamenvnoe, napannenvnoe, cmeuwlannoe coeounenue npoeoonukos. Pavoma
IneKkmpuyeckozo moka. 3axou /Icoyna-Jlenya. Mownocms 1eKkmpuueckozo moka.
Dnekmpoosuxcymas cuia u 6HympeHHee CONpPOmMueieHue UCMOYHUKA MOKA. 3aKOH
Oma 0ns nonnou (3amkHymoit) snekmpuueckoil yenu. Kopomxkoe 3amvikanue.

SHGKTPOHHEUI MMPOBOAMMOCTE TBEPABLIX MCTAJIJIOB. 3aBUCUMOCTD COIIPOTUBJICHUA MCTAJI-
JIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb. DJIEKTPUUYECKHUI TOK B BakyyMme. CBoicTBa
AJEKTPOHHBIX MydkoB. [TomympoBoaurku. COOCTBEHHAsI U IPUMECHAS TIPOBOAUMOCTh TI0-
TynpoBoAHUKOB. CBolicTBa p-N-nepexona. [lomynpoBoAHUKOBBIE MPUOOPHL. DIIEKTpUYe-
CKUH TOK B PAacTBOpax M pacIiiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS AUCCOLMALIUS.
DNeKTponu3. DNEKTpUYeCKUid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTEIbHBIN
pa3psa. Mouaus. [Tnazma

JlabGopaTtopHbie padoThl

Jlabopamopnan paboma Ne6 H3yuenue cmeutanHozo coeOuHeHUus pe3ucmopos.

Jlabopamopnasa paooma Ne7 Hzmepenue 31eKmpoosuicyuwieil cuibl UCHOYHUKA MOKA
U €20 6HYmMpPEHHEe20 CORPOMUBIEHUA

Jlabopamopnas pavoma Ne8 OmnpeneneHue TepMUIECKOro K03(pPUIHeHTa ConpoTHBIIe-
HUS MEJIH.

JuddepennupoBanHbIil 3a4eT

N

Camocmoamenvnas paboma odyuarouuxcs

Ilpopabomka Koncnekma 3anamus, NOGmMopeHue NPOIOeHHO20 HA 3AHAMUL Mame-
puana, no02omoeKa cooouienus no meme: «Mcnonvzosanue 31eKmpoUHCMpPymMeHmog
6 pabome Inekmpomonmepay, « Texnuueckue ycmpoiicmea u npaKkmuueckoe npume-
HeHue: amnepmemp, 601bMMemp, PeOCMam, UCHOYHUKU MOKA, 21eKMPOHAzpesa-
meJibHble NPUHOPLL, INEKMPOOCEEHIUMENbHBLE RPUOODPBL, MEPMOMEMP CORPOMuUEIIe-
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HUA, 6aKYYMHbBLIL OU00, MEPMUCMOPLL U hOMOPe3UCmOPbl, NOJIYRPOBOOHUKOBBLIL OU-
00, 2anveanukay, «lIpumenenue paznuuHbvIX AKKYMYAAMOPOE HA IHCEIE3HO00POHCHOM
mpancnopme.

Paboma nao unoueudyaivbnvlm npoeKmom

Tema 4.3
Mar»urtHoe 1oJe.
DNeKTpOMarHuTHas

HUHIOYKIUA.

Coaep:xxanue yueOHOro Mmarepuaja

IlocTossHHBIE MarHUTHL. B3aumMonecTBue OCTOSTHHBIX MarHUTOB. MaruutHoe mnose. Bek-
TOp MarHUTHOM MHAYKIUH. [[puHIAI CylIeprio3uMy MarHUTHBIX nojed. JInHum MaranT-
HOM nHAYKIMK. KapTiHa JTMHUI MarHUTHOW MHAYKIMHU NOJIS NOCTOSIHHBIX MarHUTOB.

MarautHoe noje NpoBOJHMKAa ¢ TOKOM. KapTuHa JMHUN MHAYKIMHM MarHMTHOTO IOJIS
JUIMHHOT'O MPSIMOTO MPOBOAHMUKA M 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJHHKA, KATYIIKH C TO-
koM. OnbIT Opcrena. BzanmonelicTBre NpOBOIHUKOB C TOKOM.

Cuna Amnepa, ee Moaynb u HanpasieHue. Cuia JlopeHna, ee MOJyJib M HalpaBiCHUE.
JIBYOKEHHE 3apsHKCHHOM YacTHUIIBI B OJJHOPOJHOM MarHUTHOM Tosie. PaGora cuibl Jlopen-

na.

SIBneHue ANEKTPOMATHUTHOM MHAYKIUHU. 1I0TOK BEekTOpa MarHUTHOW MHIAYKLIHH. DJIEK-
TPOABMXKYIIAasl CHJa MHAYKIMU. 3aKOH 3JEKTpOoMarHuTHoN muaykuuu Papanes. Buxpe-
BO€ JJIEKTPUYECKOE I0JIe. DJIEKTPOJABMKYLIAs CHJIAa MHAYKIMH B IPOBOJHHUKE, ABUXKY-
IEMCs [TIOCTYIATEIBHO B OTHOPOJHOM MarHuTHOM noje. [lpasuiio Jlenna.

I/IHIIYKTI/IBHOCTB. SIBnenue CaAMOUWHIOYKIINH. 3HGKTPOIIBI/I)KYH_I3}I Chjla CaMOWHIAYKIHHU.
BHCPFI/IH MAarduMTHOTI'O ITOJISA KaTYHIKHW C TOKOM. BJ'IGKTpOMaFHI/ITHOG IoJIe

Texnuueckue ycmpoﬁcmaa U npaKkmu4eckoe npuUmMeHeHueé: NOCMmOsAHHbIE MAZHUMDbL,
INeKmpomazHumeol, 3ﬂekmp003uzameﬂb, YCKopumesiu 31eMEeHmaprovlx dacmuy, UH-
OyKuuounaﬂ neub.

Pewenue 3a0au ¢ npogheccuonanbHoil HanpasIeHHOCMbIO

JlabGopaTtopubie paboThl

Jlabopamopnasa paboma Ne9 ViccnenoBanue qeHCTBUS TOCTOSHHOTO MarHUTa Ha PaMKYy C
TOKOM.

Jlabopamopuaa paboma NelQ H3yuenue aeneHus IINeKMpoMAazHUMHOU  UHOYKUUU.
H3yuenue pabomuvl mpancghopmamopa

Camocmoamenvnan paboma odyuarowuxcs

Paboma nao unousudyaipbHvim npoeKmom

Pa3gen 5. Kosie0anus 1 BOJHBI

40 (6/-)

OK 01
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Tema 5.1 Mexannue-
CKH€ U BJIEKTpOMar-
HUTHBIE KOJe0aHus

Conep:xkanue y4yeOHOro MmarepuaJjia

KonebatenpHas cuctema. CBOOOIHBIE MEXaHUYECKHE KoJiebaHus. ['apMoHuUecKre KoJe-
6anus. [lepuon, yacrora, aMruuTyaa u ¢aza KoiebaHui.

[IpyxuHHBIN MagTHUK. MaTeMaTHYECKUN MAasSTHUK. Y paBHEHHE TAPMOHUYECKHUX Kojeha-
Huil. [IpeBpaiieHne 3Heprum Npu rapMOHNYECKUX KOJIEOAHUSX.

Kone6arenbuplit koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUs B UICaIbHOM KOJie-
0aTebHOM KOHTYpe. AHAJIOTHS MEXTy MEXaHHIECKUMH U 3JIEKTPOMAarHUTHBIMH KoJie0a-
Husimu. @opmyna TomcoHa. 3aK0oH COXpaHEHHsI PHEPTUN B HJICATbHOM KOJIeOAaTEIbHOM
KoHType. [IpencraBnenue o 3aryxaonmx KonedaHusX. BeIHyKIeHHBIC MEXaHUUECKHE
kosebanus. Pezonanc.

BriHyxneHHble 351eKTpoMarHuTHbIE Kosiebanus. [lepemennsit Tok. CHHycOUAaIbHbII
MIEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOT0 TOKA. AMIUINTYTHOE U JEHCTBYIOIEE 3HaYE-
HUE CHJIbI TOKA U HaIIPSKEHUS.

Tpanchopmarop. [Ipon3BoacTBO, Mepeaada U MOTPeOICHHE ICKTPHIESCKOI SHEPTUH.
DKOJIOTMYECKHE PUCKU TIPU TIPOU3BOJICTBE JIEKTpHUECKOi dHeprun. KynbTypa ucnosb3o-
BaHUs DJICKTPOSHEPTHUU B HOBCC}IH@BHOﬁ JKNU3HU

Pewenue 3a0au c npogheccuonanvnoii nanpasneHHocmoio

JlaGopaTopHble 3aHATHUSA

Jlabopamopnas paboma Nell ViccnenoBanue 3aBUCHMOCTH MEPUOAA MaJIBIX KOJICOAHUM
rpy3a Ha HUTU OT JJIMHBI HUTH U MacChl Ipy3a.

Jlabopamopnasa paboma Nel2. ViccnenoBanue epeMEHHOTO TOKA B HEMH U3 MOCIIEI0BA-
TEJBHO COCIMHEHHBIX KOHJIEHCATOPA, KATYIITIKK M PE3UCTOpa

Camocmoamenvnan paboma odyyarowuxcs

Paboma nao unoueudyaibHoim npoeKmom

Ilpopabomka Koncnekma 3anamus, ROGMOPEHUE NPOUOEHHO20 HA 3AHAMUU MaAmepu-
ana, no02omogka cooouienus no meme: «Ilpumenenue paznuunvix 6u006 mpauncgop-
Mamopoe Ha iceneznou oopoze», «Texnuueckue ycmpoiicmea u npakmuyeckoe npu-
MeHeHue: I1eKmpuieckuil 360H0K, 2eHePaAmop NePpemMenno20 moKda, TUHUU INeKmpone-
peoauwy.

Tema 5.2 Mexanuue-
CKH€ M dJICKTpOMar-
HHUTHBIC BOJIHBI

Coaep:xxanue y4eOHOro Mmarepuaja

MexaHuueckre BOJIHBI, ycloBHs paciipoctpanenus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
u anuHa BosHbL. [lonepeunsle u npoaosibHble BOIHBL. MHTepdhepeHuys u audpakius Me-

OK 02

OK 04

OK 05

OK 07
23.02.09. IIK 1.3,
23.02.09IK 2.2
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XaHUYCCKHUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

Texnuueckue ycmpoiicmea u npaxmuyeckoe npuUMeHeHue: My3vblKaabHble UHCHDY-
MeHmbl, YIbMPA36yK06aAs OUAZHOCIMUKA 8 MEXHUKE U MeOunuuHe, paoap, paouonpuém-
HUK, menesu3op, aumenna, menegpon, CB4-neup

DNEeKTPOMArHUTHBIC BOJTHBI. Y CJIOBUS U3ITyUCHUS SJIEKTPOMArHUTHBIX BOJIH. B3anmuast
opueHTtanus BekTopoB E, B, v B asiekTpoMaruutHoi BosiHe. CBOMCTBA 3JIEKTPOMATrHUT-
HBIX BOJIH: OTPaKCHHE, TIPETIOMIICHUE, Moisspu3anys, tudpakmus, natepdepenmus. Cko-
POCTB 3IEKTPOMAarHUTHbIX BOJIH. [IIkana s;mexkTpomarsuTHbeIX BOJH. [Ipumenenue anek-
TPOMAarHUTHBIX BOJIH B TEXHUKE U OBbITY. [[pyHIIMTIBI paguoCBsI3H U TeNeBUACHM. Panno-
JIOKalKs. DJIEKTPOMATrHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl

Tema 5.3
Ormruka

Conep:xkanue y4yeOHOro MmatepuaJjia

I'eomerpuueckas ontuka. [IpsmonnHeliHoe pacnpocTpaHEHHE CBETa B OJJHOPOJIHOM cpe-
ne. JIyua ceera. Toueunslii ucTouHUK cBeTa. OTpaskeHUE CBETA. 3aKOHBI OTPAYKEHUS CBETA.
[TocTpoenne n3o0paxkeHuii B TuiockoMm 3epkaiie. [Ipenomiienne cBeta. 3aKOHBI TIPETOMIIE-
HUS cBeTa. AOCONIOTHBIM MOKazarenb npenomiieHus. IloiHoe BHyTpeHHee OTpakKeHHeE.
[IpenenbHBIN yroy MOJTHOTO BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cBera. CnoxxHbIi cocTaB 6emoro ceera. [{set. CoOuparoiue u paccenBaromme
nuH3bl. ToHKast nuH3a. POKYCHOE PACCTOSHUE M ONTHYECKas cuja TOHKOW JmH3bL [lo-
CTPOCHHE H300paXCHU B COOMPAIONINX W PAacCEHBAIOIMUX JIMH3aX. DopMyrna TOHKOU
JIMH3BL. YBEJIMYEHUE, aBaeMoe JIMH30M. [Ipenensl mpuMEeHUMOCTH T€OMETPUYECKON OIl-
THKH.

BonnoBas ontuka. MHTtepdepennus csera. KorepeHTHble UCTOYHHUKHU. Y CIOBUS HaOIO-
JeHUS MAaKCHMyMOB 1 MMHUMYMOB B UHTE€P(HEPEHIIMOHHON KapTHHE OT JBYX CHH(a3HBIX
KOTePEHTHBIX HCTOYHUKOB. [ludpakuus cseta. JudpakunoHHass peimieTka. YcIoBHE
HaAO0JII0/IEHUs TJIABHBIX MAaKCHUMYMOB IpH MaJI€HHH MOHOXPOMAaTHYECKOTO CBETa Ha JU-
¢pakunonHyto pemetky. [loaspuzanus ceera

IIpakTnueckoe 3ansitue Ne2 IloctpoeHue n300paxeHril B TOHKHUX JIMH3AX.

N

Pewenue 3a0au c npogpeccuonanbnoli HANPAIEHHOCMbIO

JlabopaTopHblie padoThl

Jlabopamopnas paboma Nel3 Onpenenenue nokazaTelis IPEIOMICHHUS CTEKIIA

Jlabopamopnas paboma Neld ViccnenoBaHue CBOMCTB M300paKEHUN B IMH3AX.
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Jlabopamopuaa paboma Nel5 Habmonenue nucnepcun csera. HaGmonenue nuHeiyaro- 2
'O CIIEKTpa.
Camocmoamenvnan paboma odyuarowuxcs 6
Paboma nao unoueudyaivbHvlm npoeKmom
Pa3znen 6. OcHOBBI crieMAIbHON TEOPHH OTHOCHTEJILHOCTH 4 OK 01
Tema 6.1 ConeprxaHue y4ye0HOro Marepuajia OK 02
OCHOBBI cTIeTIAITb- » ” OK 04
. I'paHuIbl TPUMEHUMOCTH KJIacCHYeckoil MexaHuku. [locTynaTel cnenuaabHON TEOpHH
HOM TEOpUH OTHOCH- ] 2 OK 05
TeBHOCTIH OTHOCHUTEIILHOCTH: MHBAPUAHTHOCTh MOJIYJII CKOPOCTH CBETa B BaKyyMe, MIPUHIIUIT OTHO- OK 07
CUTEJIBHOCTH DWHIITEeHA. OTHOCUTEIBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U
COKpAII[EHUE ITTUHBL.
DHeprus U UMNYJIbC PEISTUBUCTCKON YacTUIlbl. CBSI3b MACChI C DHEPTHEH U UMITYJIHECOM 2
PENSITUBUCTCKON YaCTUIIBI. DHEPTHsI TOKOS
Camocmoamenvnan paboma o00y4aruuxcs. 4
Paboma nao unousudyaivbHvim npoeKmoMm.
Pa3gen 7. KBanToBasi pusnka 16 (2/-) OK 01
OK 02
Tema 7.1 Conep:xkaHue yueOHOro MmaTepuaja OK 04
DJIeMeHTHI KBaHTO- ®otonbl. Popmyna [Inanka cBsi3u sHepruu (PoTOHA C €ro YaCTOTOW. DHEPTUS U UMITYIIbC 2 OK 05
BOH OIITHKHU dorona. JlaBnenue ceera. Onbitel [1.H. JIeGeneBa. Xumudeckoe AeiicTBHE CBETA. OK 07
Otkpeitre u uccnenoBanue porodddexra. Onbrtel A.I'. Ctoneroa. 3akoHbl GoTodPdek- 2
Ta. YpaBHeHue DiHmTeHa st poroaddekra. "KpacHas rpanuna” dorordpdexra. Tex-
HUYECKUE YCTPOMNCTBAa M NPAaKTHYECKOE MpPUMEHEHHUe: (OTOdJIEeMEHT, POTOAATUUK, COJI-
HeyHasi 6aTapesi, CBETOINO]
Tema 7.2 Copepxanue yueOHOIro MaTepuasia
Crpoenme aToma Monens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuto -uactuil. [lnanerapuas mo-
nenb aroma. [loctynatel bopa. U3nydenne u nornomeHrue GOTOHOB MPHU MEPEX0JIe aToMa 2
C OJTHOTO YPOBHS DHEPTHH Ha JAPYTOil.
Buner criektpoB. CriekTp ypoBHEH >HEpruM aroma BOJopoja. BomHOBBIE CBOICTBa ya- 2

ctunl. Bonuer ne bpoinsa. KopnyckymnsipHo-BomHOBOM ayann3M. CIIOHTAaHHOE U BBIHYXK-
neHHoe uznydenue. J(udpakius 371eKTpOHOB B KpUCTAIaX. Y CTPOMCTBO M MPUHIUN pa-

60Thl J1a3epa. TexHHYECKHE YCTPOWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CHEKTPaJIbHBIM

25




aHaJInu3 (CHCKTpOCKOH), J1asep, KBaHTOBBIM KOMIIBIOTCP

Tema 7.3
ATOMHOE SApO

Copaepxanue y4eOHOIo MaTepuajia

OKCHEpUMEHTBI, JOKa3bIBAIOUINE CI0XHOCTh CTpPOEHUS siapa. OTKphITHE paguOaKTHBHO-
ctu. OnwiTel Pezepdopaa mo onpepeneHno coctaBa paguoaKkTUBHOTO n3ydeHus. CBoOM-
CTBa anb(a-, 6eTa-, raMMa-u3Iy4eHus. BiusHue paJnoakTHBHOCTH Ha JKUBBIE OpTaHM3-
MBI.

OTtkpbiTHE TIPOTOHA U HeWTpoHa. Hyknonnas mozaens sapa ['eiizenOepra-lBanenko. 3a-
psn simpa. MaccoBoe uncio siapa. M3oronsl. Anbda-pacnan. DIeKTPOHHBIA U TIO3UTPOH-
HBII OeTa-pacnan. ['aMMa-uznydenue. 3aKOH paAHOaKTUBHOTO pacmaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SnepHbie cunbl. Jledekt macchl sapa. SnepHble peak-
uuu. Jlenenue u cuntes sanep. AnepHsiit peakrop. Tepmosnaepuslii cunres. [Ipobnems! u
MIEPCIIEKTUBBI SIEPHOW DHEPreTHUKU. OKOJOTMYECKHE AaCTEKThl SIEPHON DHEPIETHKH.
OnemeHTapHble YacTulpl. OTKpbITHE MO3UTPOHA. MeToabl HAOIIOAEHUSI U perucTparnu
aJIeMeHTapHbIX 4YacTull. dyHIamMeHTaJdbHblEe B3auUMOJEHCTBHs. EIMHCTBO (usnueckoi
KapTHUHBI MUpPA

HccnenoBanue TpekoB 4acTUIl (110 TOTOBBIM GoTorpadusim).

Texnuueckue ycmpoiicmea u npaKkmuueckoe npumenenue: ¢pomosnemenm, gomo-
oamuuk, coiHeyHasn damapes, c6emoouod, cCheKmpocKon, iazep, K6AHMoeblii KOMNb-
1omep, 0ozumemp, kamepa Bunvcona, sadepuulii peaxmop, amomuasn 6omoa.

Camocmoamenvnasn padboma 00y4aruuxcs.

Paboma nao unoueudyaibHvim npoeKmom.

Pa3znen 8. DyieMeHTHI ACTPOHOMUM U aCTPOPU3MKHU

8 (-I)

Tema 8.1 DiaeMeHTHI
ACTPOHOMUU U aCT-
poduzuku

Conep:kanue y4yeOHOro MmarepuaJjia

Otanbl pa3BuTud actpoHoMmuu. [IpukinagHoe ¥ MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHO-
muu. Bun 3Be3qnoro He6a. Co3Besnus, sipKkue 3BE3/bl, TIAHEThI, UX BUIUMOE JIBI)KCHHE.
Conneunas cucrema. [Inaners! 3emHol rpynmnsl. [Inanersi-rurantsl. Mansie Tena Coul-
HEYHOH CHCTEMBI.

Comnnne, dorochepa u atmochepa. ComHeunass akTUBHOCTh. MicTounuk sHeprun CosHIa
U 3Be31. 3BE3/bl, UX OCHOBHBIE XapaKTEPUCTHKH. Jlnarpamma 'CHEKTpajbHBIA Kilacc -
CBETUMOCTB'". 3Be3 bl ITTaBHOM MOCIEA0BATEIbHOCTH. 3aBUCUMOCTD 'Macca - CBETUMOCThR"
JUTs1 3BE37] TJIaBHOM MOCIIeIOBATEILHOCTH. BHYTpeHHEE CTpOCHHE 3BE3I.

OK 01
OK 02
OK 03
OK 05
OK 07
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CoBpeMeHHbIE TPECTABICHUS O MPOUCXOKAECHUHU U dBoionuu CoJHIa U 3B€31. JTallbl
XKU3HU 3Be31. Mieunsiii IlyTe - Hama [Manaktuka. CnimpanbHasi cTpyKTypa [ anakTukw,
pacnpeneneHue 38e31, ra3a u neliu. I[lonoxenne n npuxenue Connua B I'anaktuke. Tu-
nbl ranakTuk. [Inockast u chepuueckas noacuctemsl ['anakTuku PaavoranakTuku u KBa-
3apel. UepHble IbIphI B siApax ranakTtuk. Beenennas. Pacimpenue Beenennoil. 3akon Xa-
06ma. Paz0Oeranue ramaktuk. Teopust Bombimioro B3peiBa. PenukToBoe m3mydenue. Mac-
mrabHas cTpykrypa Beenennoii. Meraranaktuka. Hepemennsie mpo0aemMbl aCTpOHOMUHT

JlabopaTopHbIe padoThI:

Jlabopamopnas paboma Nel6. HabGmoneHuss HEBOOPY)KEHHBIM TJIa30M C MCTIOJIb30BaHH-
€M KOMIIBIOTEPHBIX NMPUIOKEHUN ISl ONPEAENICHUS MOJI0KEHNSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c0o3Be3usi CeBEpHOro NONMyIIapus U SPKUE 3Be3/bl

Camocmoamenvnan paboma o00y4arOuuxcs.

Paboma nao unoueudyaivbHwvim nPoeKmoM.

IIpome:xyTOuHAsA aTTeCTALMA: SK3aAMEH
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3. YCJIOBUSA PEAJIN3ALIIMU TPOT'PAMMBI JUCHUITJIUHBI
3.1. TpeGoBaHusl K MUHUMAJIbHOMY MATePHAJILHO-TEXHUYECKOMY oObecreue-
HHIO

B coorBerctBum ¢ TtpedoBanusimu PI'OC COO k maTepHanbHO-
TEXHUYECKOMY 00€CIeueHnI0 yaeOHOro mpoiiecca 0a30BbIil ypoBeHb Kypca (pusu-
KU Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHus JIOJKEH U3Y4YaThCsl B YCIOBUSAX Ka-
OuHeTa (PU3UKKU WM B YCIOBHSIX WHTEIPUPOBAHHOTO KAaOMHETa MPEIMETOB €CTe-
CTBEHHO-HAy4YyHOro 1MKiIa. B kabunere (pM3MKU MPUCYTCTBYET HEOOXOIUMOE Jia-
6opaTtopHoe 000pyIOBaHKE IS BHITIOJIHEHUS YKa3aHHBIX B MIPOrpaMMe 1o (hr3uke
NPaKTUYECKUX padOT M JAEMOHCTpallMOHHOE 00opyaoBaHUE. J[eMOHCTpalMOHHOE
o0opyaoBaHue (OpMUPYETCS B COOTBETCTBUM C MPUHIIMIIOM MUHUMAIbHOM J10CTa-
TOYHOCTH M O0ECIEYMBAET TTOCTAHOBKY MEPEYUCICHHBIX B TIPOrpaMmMe 1o Gu3uKe
KJTFOUEBBIX JIEMOHCTpAIUi JJI1 UCCIECAOBaHUSI N3YYaeMbIX SBJICHUM U MPOIECCOB,
AMITUPUYECKUX U (PYHTAMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKHX MpUMEHEHHM. Jla-
O6opaTopHOe 000py/I0BaHUE i JTa0OPATOPHBIX U MPAKTUYECKUX padboT hopMupy-
eTcsi B BUJE TEMATHUYECKMX KOMIUIEKTOB U OOECIEUMBAETCS B PACUYETE OIHOTO
KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKrne KOMIUIEKTHI J1abopaTopHOTro
000pyA0BaHUs JOJKHBI OBITh MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJIb30BAaHUU aHa-
JIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX M3MEPHUTEIBHBIX CH-
cTeM B BUJIe ITUGPOBBIX J1aOOpaTOpHUil.
OcHOBHOE 000py/IOBaHUE:
Paboune mecta o Konn4yecTBy oOydaromuxcs- 16 KoMIur;
VuebHas nocka— 1 mr.;
IInakatauna— 2 mr.;
Oducnas mebens:
[Mkad- 5 wr.;
[Mxad-nenan — 1 mr.;
Pabouee mecto npenogaBaTensi- 1 KOMILI.
Cron st AeMOHCTpalu Mojeneu — 1 mr.
OkpaH— 1 wrt.;
[IpoexTop MmynbTUMEAMKHBIA— | IT.;
Komnsrotrep— 1 mir.;
DJeKTpOoHHOE Ta0a0— 1 mIT.;
CreHnpbl:
«Texnuka 0€30MacCHOCTH TIPU MPOBEICHUU JTA0OPATOPHBIX padOT»;
«HpopManus 17151 CTyIeHTaY;
«llIkana 371eKTpOMarHUTHBIX KOJIEOaHUI»;
«[TopTpeTbl yueHbIX»;
«Y cIIOBHBIE 0003HAYCHUS Y,
«JlecaTUYyHBIE TPUCTABKUY;
«DIEKTPOMArHUTHBIE BOJIHBIY;
«lIIxana MarHUTHBIX MOJCH;
«Dus3uueckue Consty;
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«Komruekt Tabnuil mo Gusnxey;

«[Ipubop m1st U3ydeHUs Ta30BBIX 3aKOHOBY;
«Habop tabmuiy «IeKTpoIuHAMUKANY;

«Habop MHCTPYMEHTOB UEPTEKHBIX;
[TpuGopsr:

Kommac — 10 mr.;

['urpomerp ncuxpomerpuueckuii- 1 mr.;
bapometp- 1 wirt.;

AmnepMeTp J1abopaTopHbIN- 6 MIT.;

AMInepMeTp ¢ ralbBaHOMETPOM- | 1IT.;
BoabsT™meTp nabopaTopHblii- 6 mT.;

Bonbt™mertp ¢ ranbBaHometp- 1 mr.;
Kanopumerp nabopaTopHslii- 5 mrT.;

K3C®-1-3 (KOMIUIEKT 31eKTpONUTaHusd)- | mwrt.;
HaGop rpy3oB nmoaBecHoii- 2 mit.;

Ha6op rups- 7 wr.;

OnexkTpoMarHur- 1 mr.;

[Tpubop A u3yyeHus ra3oBbIX 3aKOHOB- | MIT.;
JleMOHCTpallMOHHbBIE MJIAKATHI;

3.2. Uudopmanuonnoe odecrneyeHue 00yueHus

Ilepeyenb pexkoMeHayeMbIX y4eOHBIX H3JaHuil, IHTEepHeT-pecypcoB, 1010JI-
HHUTEIbHON JIUTEPATYPHI

OcHoBHas:
1. Alizennion, A. E. ®usuka : yueOHUK U MPAKTUKYM I CpeaHero mpodeccuo-
HanbHOro obpaszoBanusi / A. E. Alizenion. — Mocksa : U3garensctBo FOpaliir,

2022. — 335 c. — (IIpodeccuonanpHoe obOpazoBanme). — ISBN 978-5- 534-
00795-4. — Texkcr : anexrponnsiii // DbC FOpaitr [caiir].

2. T'opsaues, b. B. ®usuka. Onruka. [Ipaktuueckue 3aHsATUsA : yueOHOE mocodOue
Ut cpeaHero npodeccuonanbHoro oopaszoBanus / b. B. T'opsues, C. b. Morumns-
Hunkui. — Mocksa : U3narensctBo FOpaiit, 2022. — 91 ¢. — (IIpodeccuonainb-
Hoe oOpazoBanue). — ISBN 978-5-534-09571-5. — Tekct : anexrponHsIii // DbC
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/471980

3. Tpodumona, T. . PykoBoaCTBO K pelieHuto 3a1a4 1no pusuke : yueOHOE M0co-
6ue nus cpennero npodeccuonanbHoro oopazosanus / T. U. TpodhumoBa. — 3-¢
u3., uctp. u aon. — Mocksa : U3patensctBo FOpaiit, 2022. — 265 ¢. — (Ilpo-
deccuonanbroe obOpazoBanme). — ISBN 978-5-9916- 7003-6. — Tekct : amek-
tpouusii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/426398

4. T'opnau, B. B. ®u3uka: mexaHuka. DJIEKTpUUIECTBO U MarHeTusMm. Jlabopartop-
HBIM MPAKTHUKYM : Y4eOHOE IMocoOue I CpeHero npodecCuOHAIBHOTO 00pa3o-
Banus / B. B. I'opnau. — 2-e uzz., nepepad. u gon. — Mocksa : U3gaTenbcTBO
HOpaiir, 2022. — 171 c. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-
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534-07608-0. — Tekct : snektponssiii // DBC IOpaiir [caiTt]. — URL:
https://urait.ru/bcode/474441
5. Ponuonos, B. H. ®u3uka : yaebHoe nocodue ais By30B / B. H. Poguonos. — 2-
€ n3a., ucnp. u pon. — Mocksa : M3nmarensctBo [Opaiir, 2022. — 265 c. —
(Briciee oopazoBanue). — ISBN 978-5-534-08600-3. — TekcT : aneKTpoHHbIH //
OBC HOpaiir [caiit]. — URL.: https://urait.ru/bcode/471415
JdonoaHuTeabHas:
1. Copouan, H. B. ®usnka [DneKTpOoHHBIM pecypc]: METOAWY. yKa3aHHs JJIsl BbI-
MOJIHEHUSI CaMOCTOSATENIbHOM paboThl i cryaeHToB crel. 13.02.07 Dnektpo-
cHaOxenue (rmo otpacisaM), 23.02.06 TexHudeckas 3KCILTyaTallds TOJBHKHOTO
cocTaBa )Kene3HbIx gopor, 27.02.03 ABTomaTuKa U TEJIEMEXaHUKA HAa TPAHCIIOPTE
(>xene3HomopoxkHoMm Tpancropte), 08.02.10 CTpouTenbCTBO KEIE3HBIX OO,
nyTh U myteBoe xo3sictBo / aBT. H. B. Copouan, nmpen. BTXKT — duimana
PI'VIIC. — Bonrorpan: BTXKT — ¢pwman ®I'6OY BO PI'VIIC, 2024. — 25 c. —
Pexum nocryna: 0P BTXKT — ¢ummana PI'VIIC.
2. IIpomkun, C. C. MexaHuka, TEpMOJIMHAMUKA U MOJeKyJsapHas pusuka. Coop-
HUK 33724 : yaeOHOe TmocoOue i cpeaHero mpodeccruonaasHoro oopasoBanus /
C. C. Ilpomikun, B. A. Camoneros, H. B. Humenckuii. — 2-¢ u3f., ucrp. u JOI.
— Mockaa : UznarensctBo FOpaiit, 2022. — 467 ¢. — (IIpodeccronanbHoe 00-
pazoBanue). — ISBN 978-5-534-04774-5. — Texkcr : anextponnsiit // OBC IOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/472888
3. bopnosckuit, I'. A. O6mast pusuka B 2 T. Tom 1 : yuebHOE mocobue aJis By30B /
I'. A. bopnosckuii, D. B. bypcuan. — 2-e¢ u3n., ucnp. u non. — Mocksa : U3na-
tenbcTBO HOpaiit, 2022. — 242 c. — (Bricmee obpazoBanue). — ISBN 978-5-
534-05451-4. — Texkct : osnekrponHsiii // DBC Hpaiit [caiit]. — URL:
https://urait.ru/bcode/473141
4. Meroanuecknue PEKOMEHAIUM 10 BBIMOTHEHUIO CAMOCTOSTEIBHON palbOoThI
ctyaeHToB 1-ro kypca no auctuiuinae ®usuka. H.M. Tesukosa; BTXKT — ¢unuan
OI'bOY BIIO PI'VIIC. — Boarorpan, 2024. — Pexxum poctyna: 0P BTXKT — ¢u-
mmana PI'VIIC

Tembl HHAMBUAYAJBHBIX IPOEKTOB MO (PU3NKe:

1. M3ydenue nporeccoB TPeHUsI U U3HOCA JIETallel CTPEesIOYHOro epeBojia u pas-

paboTKa METOZI0B CHHKEHHSI ATHX IPOLIECCOB.

N3yuenue cuiibl TpeHHs BO BpeMsi pabOoThl CTPEIOUHBIX N1EPEBOJIOB.

Bnusinue onenenenus Ha paboTy CUCTEM aBTOMATHUKU U TEIEMEXaHUKH.

HccnenoBanue BIusHUA BUOPALMKM Ha COCTOSIHUE CTPENIOYHBIX MEPEBOJIOB, pa-

OOTHI perie.

5. Pa3paboTka METOAMK JAMAarHOCTUKH COCTOSIHUSL OOOpYIOBaHMsI Ha OCHOBE (hu-
3MYECKHX MapamMeTPOB.

6. M3ydeHue mpolieccoB KOPPO3UM METAJUIMYECKHUX JETalel Ha JKEJIE3HOJOPOXK-
HOM CTaHIIMH U pa3paboTKa METOJI0B OOPHOBI C HEH.

7. V3ydeHue mporeccoB KOPpPO3UHU METAUTMYECKHUX JAeTaled 3JIeKTpooOopya0Ba-
HUST JKETIE3HOJOPOKHON aBTOMATHUKH U pa3padOoTKa METOIOB OOPHOKI ¢ HEH.

8. HccnenoBanue BIUSHUS TEMIIEPATypbl Ha CBOWCTBA MaTepUalioB, UCIOJIb3Yye-

How
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MBIX B 3JICKTPOOOOPYIOBAHUH JKEIIE3HOIOPOKHON aBTOMATHKH.

9. IMpunnmn pabotsl cBeTO()OPOB.

10. Ycrpanenue HEUCIIpaBHOCTH pabOThI CBETO(OPOB.

11. Ucnonbk30BaHUE IEKTPUYECKOTO HHCTPYMEHTA B pa0OTE 2JIEKTPOMOHTEPA.

12. Vcnionb30BaHue pydHOr0 MHCTPYMEHTA B padOTE AIEKTPOMOHTEpPA.

13. INaiika kak puzuveckuii mporecc.

14. JIuddysus B nponecce manku.

15. TlpumeHeHne BOIBTMETPOB B padOTe IEKYPHOTO MO CTAHIIWU.

16. PaznmuyHbIC OTTEHKH CBETUMOCTH Ta30pa3PSIHBIX M CBETOIUOIHBIX JIAMIT.

17. be3omacHOCTh P 00pAIIEHUHU C AITEKTPUUECKUM TOKOM.

18. besonacHOCTh Tipu OOpAaIlIeHUH C AIEKTPUIECKUM TOKOM Ha YKEJIE3HOIOPOXK-
HOW CTaHILIWH.

19. bezomnacHoCTh 1pH paboTe € IEKTPUUECKUM 000PYTOBAHHEM.

20.VccnenoBanue BIUSHUS Ka4eCTBa BO3IyXa Ha PabOTY 2IEKTPOMEXAHHUKA.

21.Pa3paboTka MeTo UK TOBbIIEeHHS d(Hh(HEKTUBHOCTH MCIIONH30BAHUS YHEPTUN HA
KEJIE3HOIOPOKHOM TPAHCTIOPTE.

22.UccnenoBanue BIMSHUS BHOPAIMU HA COCTOSIHUE AJIEKTPOOOOPYIOBaHUS Ke-
JIE3HOIOPO’KHOM aBTOMATUKH U pa3paboTKa METOOB 3allIUThI OT BUOpALIUH.

23.UccnenoBanue BIMSHUS KQ9eCTBA IEKTPOIHEPTUU Ha pabOTy IIEKTPOOOOpPY-
JIOBAHUS >KEJIE3HOJIOPOKHONM aBTOMATHKH U pa3paboTKa METOJI0B CTaOWiIn3a-
UM HATIPSHKCHUSL.

24.Pa3paboTka MEeTOUK TOBBIMIEHHS Y((HEKTUBHOCTH HCIOIH30BAHUSI YHEPTUH B

paboTe cTaHIuH.
25. U cnionp30BaHre paMoOBOIH JUTS CBSI3U HA YKEJIC3HOTOPOKHOM CTAHIIUH.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JNCHUIIJIN-

HbI
KoHTpoab 1 oneHka packpbIBalOTCS Ye€pe3 YCBOCHHbIEC 3HAHUS U MPUOO-

pETEeHHbIE 00YUaIONINMICS YMEHUS, HapaBieHHbIE HAa (JOPMUPOBAHUE OOIINX U
npo¢eCCUOHAIBHBIX KOMIETEHIMH. KoMIeTeHIun JOIKHbBI ObITh COOTHECEHBI C
IIPEAMETHBIMH PE3YIIbTATAMH.

Kox n HanmeHoBaHHne Paznen/Tema Tun oeHOYHBIX
¢GopMupyeMbIX KOMIIETEHUHH MepOonpPUATHIA
OK 01. Beibupats crioco6s! pemte- Pasgen 2. Tems 2.1., 2.2., 2.3.
HUsE 334 IpodeccHoHanbHON ae- Pasmen 3. Temsr 3.1., 3.2, 3.3. | “YCTHBIH 0Ipoc;
ATENTEHOCTH npuMeHHTEIbHO| Pasnen 4. Temsi 4.1., 4.2, 43 | “PponTanbubiiionpoc;
K pa3IM4HbIM KOHTEKCTaM Pasnen 5. Temnr 5.1.,5.2., 5.3. “HabmoneHue

Pasznen 6. Tema 6.1
Pasnen 7. Tems1 7.1, 7.2, 7.3 PaTOpHBIX paboT;
Pasnen 8 Tema 8.1

OK 02. Hcnonb3oBathk coBpeMeH-| Pasnen 2. Tems! 2.1., 2.2., 2.3. ¥ PacyeTHBIX 3a71a4);

HbIC CPEJICTBA MOKCKA, aHanu3a | Pasnen 3. Temsr 3.1., 3.2, 3.3. ~TECTHPOBAHNC,

3a BBIIIOJITHEHHUEM J1a00-

-IIpaKTHYECKHE PpaboTH]
o/c* (pemieHne Ka4eCTBEHHBIX

4 ITpodheccHOHANBHO OPHEHTHPOBAHHOE COAEPKAHNE (COepKaHte MIPUKIATHOTO MOYIIS).



W MHTeprpeTanu nHGopmManuu

M MHOOPMAIMOHHBIC TEXHOJOTHH
TUTST BBITIOTHEHUS 3a1a4 Tpodec-
CHOHAJIbHOM JeSTeIbHOCTH

Pasnen 4. Temer 4.1.,4.2., 4.3

Paznmen 5. Temnr 5.1.,5.2., 5.3.

Pa3zgen 6. Tema 6.1
Pasgen 7. Temwr 7.1, 7.2, 7.3
Paznen 8.

Ilo/c

OK 03.

M pealn3oBHIBATH
Mpo(eCCHOHAIBHOE U JINYHOCTHOE
[pa3BUTHE, TPEATPUHIMATEIHECKYIO
NesITebHOCTh

B TpodeccHOHaIbHON cdepe, Huc-
MOJb30BaTh 3HAHHS
10 MpaBOBOM M ()MHAHCOBOW TIpa-
MOTHOCTH B Pa3iIMYHBIX JKU3HEH-
HBIX CUTYaIUsIX

[InanupoBars|
COOCTBEHHOE]

Pasgen 1. Tema 1.1

Paszgen 3. Temsr 3.1, 3.2., 3.3.

Pasnen 4. Temsr 4.1.,4.2.,4.3
Pasnen 8 Tema 8.1
ITo/c

OK 04. DddexkTuBHO B3aMMOICH
CTBOBATh u paboraTh|
B KOJIJICKTUBE 1 KOMAaH/IC

Pasnen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1, 3.2., 3.3.

Pasnen 4. Temsr 4.1.,4.2.,4.3

Pa3zmen 5. Temsr 5.1.,5.2., 5.3.

Pa3zgen 6 Tema 6.1
Pazmen 7. Temsr 7.1, 7.2, 7.3
ITo/c

OK 05. OcyiecTBiiTh yCTHYIO
U THCBMEHHYI0 KOMMYHHKAIUIO
Ha TOCYJapCTBEHHOM si3bike Poc-
cuiickoi denepanuu C y4eToM
ocoOeHHOCTEN COLIMAJILHOTO
1 KyJIbTYPHOTO KOHTEKCTa

Pazgen 1.

Paszpen 2. Temsr 2.1., 2.2., 2.3.
Pasznen 3. Temsr 3.1, 3.2., 3.3.

Pasgen 4. Temn1 4.1.,4.2., 4.3

Pa3znen 5. Temsr 5.1.,5.2., 5.3.

Paznen 6. Tema 6.1

Pasgen 7. Temw1 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1

ITo/c

OK 07. ConeiicTBOBaTh COXpaHe-
HUIO OKPY’KaIOIIeH Cpeabl, pecyp-
cocOepeKEeHUI0, NMPUMEHSATh 3Ha-
00 HM3MEHEHUU KJIMMaTa,
NPUHINIBL  OEPEXITMBOTO IIPOMU3-
BO/CTBA, 3((deKTuBHO NEHCTBO-
BaTh B YPE3BbIYANHBIX CUTYAIUIX

(HH ST

Paszmen 2. Temsr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1, 3.2., 3.3.

Pasnen 4. Temsr 4.1.,4.2., 4.3

Pasznen 5. Temsr 5.1.,5.2., 5.3.

Pasmen 7. Temsr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
ITo/c

23.02.09. TIK 1.3. ITpoBoauTH
HM3MEpEHUs TapaMeTPOB MPH-
OOpOB M YCTPONCTB CUTHAIIH-
3aIlMH, IICHTPAIU3aIud U 0J10-
KHPOBKH.

Paszgen 2. Tema 2.1,2.3
Pazgen 3. Tema 3.1,3.3;
Paznen 4. Tema 4.2,4.3;
Pazgen 5 Tema 5.1.,5.2

23.02.09. IIK 2.2 ITpou3sso-
TUTH pa30opKy, COOPKY U pe-
TYJUPOBKY MPUOOPOB U

Paznen 4. Tema 4.2- 4.3

YCTPOMCTB CUTHAJIM3ALIHH,

-pelleHne Keic-3a1ay;

-BBINIOJIHEHUE  3aJJaHUH
IIPOMEKYTOYHOM  aTTe-
CTalluu.
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LEHTpATN3alUHA U OJTOKUPOB-
KH.
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