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1 ]_le.l'llfl H 3aJa4Y1 0CBOCHUA JUCHHUITJIMHbI

LlensMu 0oCBOCHHS IUCHUILIMHEL «DH3UKa» SIBIISIOTCS:

— ¢opMmupoBaHHEe y OOYYAIONIUXCS YBEPEHHOCTH B IIEHHOCTH OO0pa3oBaHUs, 3HAYUMOCTH
¢u3nUecKux 3HAHUHN JJI1 COBPEMEHHOT'0 KBATHM(PHUIIMPOBAHHOTO CHEIMAINCTA PH OCYIIECTBICHUU €T0
npodeccuoHaNbHOM e TeIbHOCTH;

— (popMUpOBaHHE €CTECTBEHHO-HAYYHON TPAaMOTHOCTH;

— oByajieHne  crenuduuecko cucremMor  (HU3MYECKUX TOHATHH, TEPMHUHOJIOTHEH |
CUMBOJINKOIA;

— OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEI;

— OBJIAICHUC OCHOBHBIMU MCTOAAMHU HAYYHOTI'O TO3HAHUS IIPUPOJAbI, UCIIOJIB3YCMbIMU B (bmm(e
(HaOnroieHue, onrcaHue, U3MEpPEeHNe, BbIIBUYKEHUE TUIIOTE3, IPOBEICHNE SKCIIEPUMEHTA);

— OBJIAICHUC YMCHUIMU O6p2163.TBIBaTB JAaHHBIC JKCIICPUMCHTA, O6’b$ICH$ITI> MMOJIYYCHHBIC
pe3ynbTaThl, yCTaHABIMBAaTh 3aBUCHMOCTH MeEXAy (QHU3NYECKUMHU BEJIIMYMHAMH B HaOJI01aeMOM
ABJICHHUU, AC€JIaTh BBIBOJBI,

— (opmMupoBaHuEe yMeHUs pelaTh GU3NYECKUe 3a7aun Pa3HbIX YPOBHEN CIOXKHOCTH;

— Pa3BUTHUC MMO3HABATCIIbHBIX MHTCPCCOB, MHTCIUICKTYAJIbHBIX W TBOPYCCKUX CHOC06HOCT€I>'I B
mpolecce MNpUOOpeTeHHs] 3HAHUM C KCIOJIb30BAHHEM pA3IMYHbIX MCTOYHHUKOB HMH(OpMaLMM U
COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTHH; yMEeHHH (opMyaupoBaTb U OOOCHOBBIBATH
COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHIO K (U3MYECKOW WHOOpMAIMHU, TMOIy4aeMOM M3 Pa3HBIX
UCTOYHHUKOB;

— BOCIIUTAaHUE YyBCTBA FOPJOCTHU 32 POCCUNUCKYIO (PU3HUECKYIO HAYKY.

2 Mecto qucuuiuinabl B ctpykrype IIICC3
VYuebnas mucumiuimHa «Pu3nKa» M3ydaeTcs Kak TUCHUIUIMHA U3 00s3aTeNbHBIX y4eOHBIX
MIPEAMETOB B 00I11Ie00pa30BaTEILHOM ITUKIIE YI€OHOTO IJIaHa.

3 TpeGoBaHus K pe3y/IbTaTaM OCBOCHHS COAEPKAHUSA TUCHHUILIHHBI

OcBoenne qUCHUIUIMHBI «DU3KKa» MPEANONaraeT peleHue caeIyoIuX 3a1au:

— nproOpeTeHre 3HaHUN O (PyHIAaMEHTaIbHBIX (U3UYECKUX 3aKOHAX, JIGKAIIUX B OCHOBE
COBPEMEHHOM (PU3MUECKON KapTUHBI MHpa, NPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOMCTB U
IIPOM3BOJICTBEHHBIX IPOLIECCOB, O HauOOJIee BAXKHBIX OTKPBITUAX B 00JACTH (PU3UKH, OKA3aBIIMX
OTIpeieNAIolIee BIUSHIE HA pa3BUTHE TEXHUKU U TEXHOJIOTUH;

— MOHUMaHue (U3UYECKOW CYITHOCTH SBJICHHM, TMPOSBISAIOMIUXCA ITPOU3BOACTBEHHOM
JeSITeIbHOCTH;

— OCBOEHHME CIIOCOOOB HCMONB30BaHUS (PU3UYECKUX 3HAHUH I TNPAKTHYECKUX U
npodeCCHOHATBHBIX 3a]a4, 00bICHEHHS ABJICHUI IPOM3BOICTBEHHBIX U TEXHOJIOTUYECKHUX IPOLIECCOB,
IPUHIUIIOB

—TEeXHUYECKUX MPUOOPOB U YCTPOUCTB, obecriedeHusl 6€30MacHOCTH MPOU3BOJICTBA M OXPAHBI
HIPUPOIBI;

— (popmupoBanue ymMeHuil pemarb yd4eOHO-IPaKTUIECKHUE 33/1a4H (PU3NYECKOTO COEpKaHMs C
y4€TOM NpodecCuoHaNbHON HalIPaBIEHHOCTH;

— NPUOOpETeHrEe ONbITAa IMO3HAHHMS W CAMOIO3HAHUS; YMEHMH CTaBUTh 33/a4d U PpeIIaTh
poOJIeMBbI ¢ YIETOM PO eCcCHOHATBHOM HAMMPaBICHHOCTH;

— (opMupoBaHMe yMEHHMI HCKaTh, aHAIW3UPOBATH M  00padarbiBaTh  (PUIUUECKYIO
uHpopMaIuio ¢ ya€ToM npodecCHoHATHHOW HAPaBIEHHOCTH;

— [IOATOTOBKA OOYYAIOIIMXCS K  YCIEHIHOMY OCBOGHHIO JHCHMIUIMH W MOAYyJeH
Ipo¢eCCHOHATBHOTO IUKJIA: (POPMUPOBAHUE Y HUX YMEHUH U OIBITA AEATEIBHOCTH, XapaKTEPHbIX IS
npodeccuil /IODKHOCTEH CIyXalluX MM CIEHUAIBHOCTEH, IMoJlydaeMbIX B TNPo(ecCHOHANbHBIX
00pa30BaTeNbHBIX OPraHU3aLUsX;

— [IOATOTOBKAa K  (OPMHUPOBAaHUIO OOIMX KOMIETEHIWH  Oyaymiero  coernuaiucra:
caMo00pa30BaHMUs, KOMMYHHUKAllU{, MpPOSBIECHUS TIPAXKAAHCKO- MATPUOTUYECKOH  MO3UIUH,
COTPYAHUYECTBA, IPUHATHS PEIICHUI B CTAaHIAPTHON M HECTAHAAPTHOM CUTYaIUsAX, IPOSKTUPOBAHUS,
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npoBeieHUsT (U3NYECKUX H3MEepeHHH, 3((EeKTUBHOrO M OE30MaCHOr0 HCIOJIb30BAHUS PA3TUYHBIX
TEXHUYECKUX YCTPOMCTB, COOIOICHUS MMPABUII OXPaHbI Tpy1a MpU padboTe ¢ GU3NIECKUMHU TPUOOpaMu
U 000pyIOBaHHEM.

[Ipouecc wm3ydyeHHs] AMCUMILIMHBI HampaBieH Ha (OPMUPOBAHHUE 3JEMEHTOB CIEAYIOIIUX
o6mmx kommereHuii B coorserctBun ¢ ®I'OC CIIO no naHHO# criennaibHOCTH:

OK 0l1. BsiOupate cmocoObl pemieHuss 3agad  NpodecCHOHATBLHON — JAeATEIBbHOCTH
MPUMEHHUTEIHHO K PA3TMYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHAIW3a M HWHTEPIpPETALUU
uHpopManui U MHGOPMAIIMOHHBIE TEXHOJOTMM JJIsi BBIIONHEHHUS 3a1a4 Mpo¢eCCUOHATBHOM
JEeSTeIbHOCTH.

OK 03. IInmanupoBaTh M pEAIN30BBIBATH COOCTBEHHOE MPO(ECCHOHAIBFHOE M JIMYHOCTHOE
pa3BUTHE, PEANPUHUMATENBCKYIO IE€ATEIbHOCTh B MpoQeccuOHANbHON cepe, UCTIOIb30BaTh 3HAHUS
0 NMPaBOBOM U (PHHAHCOBOM TPAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaI[UIX.

OK 04. DddexTrBHO B3auMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMAHJIE.

OK 05. Ocy1ecTBasTh YCTHYIO U NHCBMEHHYI0 KOMMYHHKAIIMIO HA TOCYIapCTBEHHOM SI3BIKE
Poccutickoit denepariu ¢ y4eToM 0COOCHHOCTEH COIMAIBLHOTO M KYJIBTYPHOTO KOHTEKCTA.

OK 07. CoznelicTBOBaTh COXpAaHEHUIO OKPYKAIOIIEH Cpefbl, pecypcocOepeKeHHIO, TPUMEHSTh
3HaHHUS 00 M3MEHEHHUH KJIMMAaTa, TPUHITUITEI OEPEXITUBOTO TPOU3BOCTBA, 3 (PEKTUBHO NEHCTBOBATH B
Ype3BBIYAITHBIX CHTYAIUIX.

[1K 3.2. BeImoiHATh NpoLecc U3MEPEHUS XapaKTePUCTUK KOMIIOHEHT MPOrpaMMHOT0 TPOIYKTa
JUTSL OTIPEJICIICHUS COOTBETCTBUS 3aJaHHBIM KPUTEPHSIM.

IIK 6.4. OnieHuBaTh Ka4yeCTBO U HAJICKHOCTh (PYHKIITMOHUPOBAHUS WH(POPMAITMOHHON CHCTEMBI
B COOTBETCTBUU C KPUTEPHUSIMHU TEXHUYECKOTO 3a/IaHUSI.

B pe3ynbrare ocBOSHUS TUCIUTUIMHBI 00 yJaIOITUIICS TOJKEH

3HAmMb:

31. cMblcn moOHATHH: (u3MYecKoe SBIIEHWE, THIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHCTBUE, DJICKTPOMAarHUTHOE TIOJie, BOJHA, (JOTOH, aTOM, aTOMHOE SPO, WOHU3ZHPYIOIIHE
U3IIy4CHUS;

32. cMmbIcn (U3UYECKUX BEIWYWH: CKOPOCTh, YCKOPEHHME, Macca, CWJia, MMIYJbC, paboTa,
MEXaHWYECKasi JHEPTusi, BHYTPEHHSS DHEpPrus, aOCONIOTHAs TEMIEparypa, CPeaHss KHHETHYeCKas
SHEPTHs YaCTHUIl BEIIECTBA, KOJIMYECTBO TEIUIOTHI, JIEMEHTAPHBIA SJIEKTPUUCCKUN 3apsi;

33. cMbIcT (U3WYECKUX 3aKOHOB KIIACCUYECKOW MEXaHWKH, BCEMHPHOTO TSATOTEHUS,
COXpaHEHHUSI DHEPTUHU, UMITYJIbCa M JJICKTPUYECKOTO 3apsa, TEPMOJWHAMHKH, SJICKTPOMArHUTHON
UHAYKIIH, hoTodddekra;

34. BKJIaJ POCCUMCKUX U 3apyOEKHBIX YUEHBIX, OKa3aBIIUX HaWOOJIbIIIEE BIMSIHUE HA PA3BUTHE
bu3uKy;

ymemy.:

VY'1. mpoBOANTH HAOIOACHNUS, TUTAHUPOBATH U BHITIOIHITH SKCIICPUMEHTHI;

V2. BBIABUTaTh TUIIOTE3bI U CTPOUTH MOJIETIH;

V3. npuMeHSTH MOJTy4YeHHbIE 3HAaHUA 10 (pu3HKe 11 00BICHEHUS Pa3HOOOPa3HBIX (PU3NYECKUX
SIBJIEHUU U CBOICTB BEIIECTB;

V4. mpakTU4eCKH UCIIONIb30BaTh (PU3MUECKHUE 3HAHUS,

V5. olleHuBaTh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(OpMAIINH;

V6. ucmonb30BaTh MPUOOPETEHHBIC 3HAHUS W YMEHUS Ui PEIICHUS MPaKTUYSCKUX 3a/ad
MOBCEHEBHOM  JKM3HU, oOOecreueHuss Oe30MacHOCTH COOCTBEHHOW JKM3HHW, PalMOHAJILHOTO
MPUPOIOTIOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CPEIbI;

V7. onuceiBaTh W OOBSACHATH (PU3NUYECKHE SBICHUS W CBOWCTBA TEJ: CBOWCTBA Ta3oB,
KUJKOCTEH W TBEPHBIX TEIN; AJICKTPOMATHUTHYIO WHAYKIIUIO, PACIpPOCTPAHEHUE DIIEKTPOMArHUTHBIX
BOJTH; BOJTHOBBIE CBOMCTBA CBETA; U3JTyYEHHE U TIOTJIONMICHUE CBeTa aToMOM; (poTodd(DHeKT;

V8. oTn4arh runoTe3sl OT HAYYHBIX TEOPHIA;

VY9. nenaTh BBIBO/BI HA OCHOBE SKCIIEPUMEHTAIBHBIX JAaHHBIX;
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Y10. mpuBOIUTH MPUMEPHI, MOKA3bIBAIOIIME, YTO HAOMIONEHUS U JKCIEPUMEHT SIBIISIOTCS
OCHOBO /Jisl BBIABM)KEHUS THUIIOTE3 M TEOPUM, MO3BOJISIOT MPOBEPUTH WCTUHHOCTh TEOPETUUYECKUX
BBIBOJIOB; (bI/I3I/I‘-I€CKaSI TCOpHUA HaCT BO3MOXKHOCTH OG’bSICHSITB HU3BCCTHBIC SBJICHUA TMPUPOABI H
Hay4yHbIe (DaKThl, IPEACKA3bIBATh €1lle HEM3BECTHBIC SBJICHUS;

V11. npuBOIUTH HpPUMEPHl MPAKTHYECKOTO HCIOJIB30BAaHUS (U3NUECKUX 3HAHHA: 3aKOHOB
MEXaHMKH, TEPMOAMHAMUKM W  DBJCKTPOJUMHAMHKMA B  DHEPreTHKE;  pa3IUYHbIX  BUJOB
AIIEKTPOMArHUTHBIX M3IMYYCHUN Ui Pa3BUTHS PAJAW0 M TEJICKOMMYHUKALWUN, KBAHTOBOM (H3UKH B
CO3/IaHMHU AJIEPHOIN SHEPTETUKH, Ja3€POB;

V12. BOCIIpUHUMAThL MW Ha OCHOBC IIOJIYYCHHBIX 3HAaHUM CaMOCTOSITECIHLHO OLCHHUBAThH
nHpopmaruto, coaepkamryrocs B coodmenusx CMU, MaTepHeTe, HaydHO-TTOMY/ISPHBIX CTAThHAX.

V13. npuMeHsATh MOJIydYeHHbIC 3HAHUS JJIs1 PEHICHUs] PU3UUECKUX 3a/]1a4;

V14. onpenensats xapaktep GU3MIECKOTO Tpoiiecca 1o rpaduky, Tadmuie, hGopmyse, U3MEepATh
psaa GU3NYECKUX BEIMYMH, PEACTABIISAA PE3YIbTAaThl U3MEPEHUH C yUYETOM HX MOTPEIIHOCTEH.

4 Opra}m3aunonﬂo-MeTozmquKne JAaHHbIC THCHUITJINHBbI

OO011Eee KOJIMYECTBO YaCOB AUCLUIUIMHBI cocTasiisieT 144 gaca.

1 cemectp 2 ceMecTp Bceero
Bo B3anMoeiicTBHH ¢ IpenoaBaTeieM 88 56 128
Jlexuuun, ypoku (JIK) 70 32 102
JlaGopaTtopusbie 3ansatus (JI3) 8 18 26
IIpomexyTounas arrectanus (ITA) 10 6 16
Buja npoMexyTOYHOM aTTeCTANHU Konrtpouabsnas | ludpdepenunansuniii | 144
padora 3a4er

S Conep:kaHue M CTPYKTYPa AMCUUNIMHBI

5.1 Conep:xaHue pa3iesioB JUCHUNIHHBI

Ne HaumenoBanue
Conepxanue pazaena
pazneina paszneina
Pu3NKa U METObI ®uzuka — (QyHIaMeHTanpHass Hayka O mpupone. EcrecTBeHHO-

HAYYHOI'O NO3HAHMSA | HAyYHBI METOJ IIO3HAHMS, €ro BO3MOXXHOCTH U TI'PaHULbI
MPUMEHUMOCTU. DKCIIEPUMEHT W TEOpHsl B IMPOLIECCe MO3HAHUS
npupoabl. MojenupoBaHue (GU3MUECKUX SBJICHUM W TMPOLIECCOB.
Ponb skcnepuMeHTa M TEOpUM B TPOLECCE MO3HAHUS MPHUPOJIBIL.
Ousnueckas  BenuunHa.  Dusmyeckue  3aKoHBL. [ 'paHMIIBI
OPUMEHUMOCTH  (U3MUYECKUX 3aKOHOB W Teopuil. [IpuHimm
cootBeTcTBUsl. [loHsiTHe o0  (Qu3uUeckol  KapTMHE  MHpa.
[MorpemHocTr n3MepeHnii pu3ndeckux BenUUrH. 3HaYCHUE (HU3UKU
pu OCBOoeHUH npodeccuii u crienmanbHocTer CI10

1 MexaHuka

1.1 OcCHOBBI KHHEMAaTUKU | MeXaHM4eckoe IBM)KEHUE W €ro BHJbl. MarepualibHas TOYKA.
OTHOCHUTEILHOCTh MEXaHUYECKOro nBrkeHus. CHcTeMa OTcueTa.
[Ipuatun  oTHocutenbHOCTH [anmunes. CrmocoObl  omucaHUs
newxeHus. Tpaexropus. Ilyrs. Ilepememenue. PaBHOMepHOE
NpsAMOJIMHEITHOE nBUXkeHHe. CKOpocTh. MTHOBEHHass M CpeIHss
CKopocTH.  Yckopenue.  IIpsaMonuHelHOe ~ IOBHXKEHUE  C
MOCTOSIHHBIM YCKOPEHUEM. [[BMKEHUE C MOCTOSIHHBIM YCKOPEHHEM
cBOOOAHOTO TmajeHusi. PaBHOMEpHOE MABMKCHHE TOYKH IIO
OKPY’KHOCTH,  yIJioBass  CKOpocTh.  LleHTpocTpeMurtenbHoe




yckopenue. Kunemarnka abCoIFOTHO TBEPIOTO TEA.

1.2

OCHOBBI JUHAMUKH

OcHoBHas 3amada nuHamMukd. Cuia. Macca. 3aKOHBI MEXaHUKU
Herorona. Cunel B npupozae. Cuna TSHDKECTH U CHJIa BCEMUPHOTO
TATOTEHHs. 3aKOH BCEMHMpHOro TaroreHus. IlepBas kocmuueckas
CKOpPOCTb. /[BrxeHue muaHeT U Manbix Tead COJHEYHON CHCTEMBI.
Bec.

Hesecomocts. Cunbl ynipyroctu. Cusbl TpeHHUS.

1.3

3aKOHBI COXpaHEHUS
B MCXAaHHUKC

Nmnynec Tena. UMmynbc cuibl. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaktuBHOe nBukeHHe. MexaHuueckas paboTa W MOIIHOCTb.
Kunernueckas »sHeprus. IloreHuuanbHas 3HeEprus. 3aKOH
COXpaHEHMsI MEXaHW4YeCKOW »Hepruu. PaboTa CHIIbI TsKECTH U
cuibl ynpyroctu. KoncepBatuBHble cuibl. [IpumeneHne 3akoHOB
coxpaHeHus. Vcrnonbp30BaHNne 3aKOHOB MEXAHUKU IS OOBSICHEHUS
JMBUKCHHUS HEOECHBIX TEN W JUIsl Pa3BUTHS KOCMHUYECKUX
HCCIEeNOBaHUN, rpaHuULbl MPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH.

MouJiexysipHas (pu3HKa M TEPMOJIMHAMHUKA

2.1

OCHOBEI
MOJIEKYIAPHO-
KHHETHYCCKOM
TEOPUH

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO-KUHETUYECKONH TEOpPHH.
Pasmepel 1 mMacca MOJIEKY]I U aTOMOB. bpOyHOBCKOE IIBUJKCHHE.
CuJibl ¥ SHEPTUSI MEXMOJIEKYIIIPHOTO B3auMoaencTBus. CTpoeHue
ra3oo0pa3HbIX, JKHIKHX W TBEpAbIX Tel. MneanbHblil Tas3.
JaBnenne  raza. OCHOBHOE  ypaBHEHHE  MOJEKYJIAPHO-
KMHETUYECKON TeopuH ra3oB. TemMmmeparypa U €€ H3MEpPECHUE.
TepmonuHaMuydeckas IIKajga TeMIepaTypbl. AOCONIOTHBIN HYJb
temriepatypbl. Temneparypa 3Be31. CKOPOCTH ABUKEHUS MOJIEKYJT
U HX H3MEpEHHE. YPABHEHUE COCTOSIHUS WJICAIbHOIO Tasa.
Wzonponeccel u ux rpapuku. [a3oBble 3akoHBL. MouspHas
ra3oBasi IOCTOsIHHAs
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OCHOBBI
TEPMOTUHAMHUKHU

Buytpennss sneprus cucrembl. BHyTpeHHsIsI 3HEprus UAealbHOrO
raza. Pabora u Ttemmora kak (QOpMBI TIEepenavyud  SHEPTHH.
TennoeMkocTb. YienbHas TEMI0EMKOCTh. KOIMYECTBO TEIIOTHI.
VYpaBHenue TerioBoro 6ananca. [lepBoe Havano TepMOAMHAMUKH.
AnmnabatHbplii  mpomecc. Bropoe Hawamo  TepMOIUHAMUKH.
[IpyuHIMNT OEWCTBUS TEIUIOBOM MalllMHBIL. TemIoBbI€ JBUTATEIU.
KITZ TennoBoro aBurarens. XOJOAWJIbHbIE MamuHbL. OxpaHa
PUPOJIBI.

2.3

ArperaTHble
COCTOSIHUSI BEIIECTBA
u ¢a3oBbie

epexobl

Hcnapenne u xonaeHcanusa. HacbleHHblld 1ap U €ro CBOWCTBA.
AOcooTHAsT ¥ OTHOCHUTENbHAs BJIAXHOCTH Bo3ayxa. [IpubGopsl
JUIsL OTpEJENIEHUs] BIAXXHOCTH Bo3ayxa. Touka pocel. Kumnenue.
3aBUCUMOCTBH TEMIIEpaTypbl KUIIEHUS OT AaBieHus. Kputnueckoe
COCTOSIHUE BEIIECTBA. XapaKTEPUCTUKA IKUAKOTO COCTOSHHUSA
BemecTBa.  [lOBEpXHOCTHBIM  CIIOM  JKUJAKOCTH.  DHEPrus
MMOBEPXHOCTHOrO cJjiosd. bimkHui nopsgok. IloBepxHocTHOE
HaTsbkeHne. CmaunBaHue. SIBIeHUs Ha TpaHULE KUAKOCTH C
TBEpABIM TeioM. KanwmispHsle siBieHHA. XapaKTepUCTHKA
TBEPAOIo cocTosiHUS BemlecTBa. Kpucraminyeckue u amopgHbIe
Tena. YIOpyrue CBOMCTBa TBEpAbIX Tel. 3akoH ['yka.
Mexanndeckue  cBoMcTBa  TBepAblx  Tein.  [lmactudeckas
(ocrarounast) nepopmanus. TemioBoe paciumpeHue TBEPAbIX Tel
u  okuakocted.  Kosddumument  numHEHOTO — pacmdpeHus.
Koapdpuumrent oO0bEMHOrO pacmiupeHus. YUeT pacIIupeHus B
TexHuke.  [lmaBneHuwe.  YienpHas  TEIJIOTa  IUIABJICHHSL.




Kpucrannuzanus. Ilpaktudyeckoe NpUMEHEHHE B IOBCEIHEBHOU
KU3HU (DU3UYECKUX 3HAHUH O CBOMCTBAax Ta3oB, JKUIKOCTEH H
TBEPJbIX TEJ.

DJIeKTPOAMHAMMKA

3.1

DJIEKTPUYECKOE TMOJIe

DJIEKTPUYECKUE 3apsifbl. DIEMEHTAPHBIA SJIECKTPUUYECKHUI 3aps.
3akoH coxpaHeHHsa 3apsaa. 3akoH Kynona. Onekrpuueckas
MOCTOSIHHASI. DIEeKTpUYECKOe noJie. HanpsixenHocTtb
aneKTpudeckoro  mois. [lpuHnun — cynepno3unuvu  MOJIEH.
IIpoBomHMKM B DJIEKTPUYECKOM  Iojie.  [IudnexkTpuku B
anekTpuyeckoMm modje. [lomspuzanus nusnekTpukoB. Pabora cun
anekTpocrarndeckoro noiid. [lorenuuman. PazHocts noreHumanos.
CBs3b MEXAYy HANPSHKEHHOCTBIO M PA3HOCTHIO MOTEHIMAJIOB
AIEKTPUIECKOTO MOJIA. DIEKTPOEMKOCTb. Eaunauist
anekTpoeMkocTu. Konnencaropel. CoelMHEHHE KOHJIEHCATOPOB B
Oarapero. DHeprusi 3apsOKEHHOTO  KOHJEHCATopa. JHEpTus
37eKTpudecKoro noiist. [I[puMeHeHne KOHIEeHCaTOpOB

3.2

3aKOHEI ITOCTOSHHOT'O
TOKa

VYcnoBusi, HEOOXOAUMBIC Jii BO3HUKHOBEHHSI W TOIJICPIKAHUS
ANEKTpUUEecKoro Toka. Cuiia Toka M IUIOTHOCTh Toka. 3akoH Oma
JUTISL y9acTKa 1EeMd. 3aBUCUMOCTD JJIEKTPHUECKOTO COMPOTUBIICHUS
OT MaTepuaia, AJWHbBI W IUIOMIAJd TIONEPEYHOro CEYEHUs
MPOBOJIHUKA. 3aBHUCHUMOCTh  JJIGKTPHYECKOTO COMPOTHUBIICHUS
IPOBOJHUKOB OT TemIeparypsl. TemmepaTypHblii K03 (dUIIHEHT
conpotuBnenus. CpepxmpoBoauMocTb. Pabora u MOIIHOCTB
MOCTOSIHHOTO TOKa. TermoBoe AercTBre Toka. 3akoH Jkoymns—
Jlenua. DneKkTpoABMKYIas CUJia UCTOYHUKA TOKa. 3akoH Oma ais
MOMHOM  uenu. OnekTpuueckue nenu. [lapamnmensHoe U
NOCJIEI0BATEIbHOE COEIMHEHHE TPOBOAHUKOB. 3akoHbl Kupxroga
st y3nma. CoeMHEHHE HMCTOYHUKOB AJIEKTPUYECKON IHEPTUU B
Oarapero.

3.3

DNEeKTPUUECKUN TOK B
pasIUYHbIX Cpeaax

DNEKTPUUECKUII TOK B MeTajlaX, B DJIEKTPOJIMTaX, ra3ax, B
BaKyymMe.  OJEKTpoJu3.  3akoH  ajekTpoiuza  Dapazes.
DNEKTPOXUMUYECKUNA HKBUBAJICHT. BHABI Ta30BBIX pa3psiioB.
TepmonnexktponHass smuccus. [lmazma. DnexkTpuueckuidi TOK B
nonynpoBogHuKkax. CoOCTBEHHAs! U IPUMECHAsI TPOBOAUMOCTH. P-
n EepPEXO/I. [IpumeHeHune MOJIYIIPOBOJTHHUKOB.
[TorynipoBOTHUKOBBIE TIPUOOPHI.

34

MaruutHOE 110J1€

BekTtop  uwHAYKIMM ~ MarHuTHOro mnoisA.  HampsbxkeHHOCTB
MarHuTHOro  mnons.  JledcTBME  MAarHUTHOrO  IOJS  Ha
MPSMOJIMHENHBIA TPOBOJAHUK C TOKOM. B3ammopeiicTBHE TOKOB.
Cuna Amnepa. [Ipumenenue cunbl Amnepa. MarHUTHBIN MOTOK.
Pabora mo mepemenieHui0 MPOBOJHUKA C TOKOM B MarHUTHOM
noJie. JlelicTBMe MarHUTHOIO IOJIsSL Ha JBWKyLuiics 3apsan. Cuna
Jlopenua. [Ipumenenue cuibl Jlopenna. OnpeneneHue yaeiabHOTO
3apsga.  MarHuTHele  cBOWCTBa  BemlecTBa.  MarHuTHas
npoHunaemMoctb. CoJIHeUHass aKTUBHOCTD U €€ BIUSHUE HA 3€MIIIO.
MarnuTHble OypH.

3.5

DJIeKTpOMarHuTHast
WHIYKLUSA

SBnenue snekTpomarHutTHoM MHAYKUMH. [IpaBuio Jlenua. 3akoH
JIEKTPOMArHUTHOM MHIAYKIUU. BuUXpeBoe 3IEKTPUYECKOE IIOJIE.
OJIC wuHAYKUMM B JBWXKYIIMXCS MPOBOJHUKAX. SIBIeHHE
CaMOMHAYKIUU. WHIYKTUBHOCTh. DHEPrusi MarHUTHOTO TOJIs
TOKa.

Bs3anmocss3s JIIEKTPUUECKUX u MarHMTHBIX TTOJICH.
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‘ DJIEKTPOMArHUTHOE TOJIe

Kogeb0anus v BOJTHEBI

4.1

MexaHnueckue
KOJIcOAHUS U BOJIHBI

KonebarenbHoe  nBmkeHue. ['apMoHmYeckue  KoyieOaHUS.
CBoOonHble MexaHuueckue kojebOanus. IIpeBparnenue sHepruu
npu  KosebaTenbHOM JBMKeHUU. (CBOOOIHBIE 3aTyXaroliue
MEXaHHUYECKUE KoIeOaHus. MaremMaTudecKui MAasITHUK.
[IpyxuHHBII MasITHUK. BrinyxaeHHbIE MEXaHUYECKUE
koneOanus. Pe3onanc.

[Tonepeunble U MPOJOJIbHBIE BOJIHBI. XapaKTEPUCTUKH BOJIHBI.
3BYKOBBIE BOJIHBI. Y JIbTPA3BYK U €r0 MPUMEHEHHUE

4.2

DJIEKTPOMarHuTHbIE
KoJICOaHMS U BOJHBI

CBoOonHBIC DJJIEKTpOMAarHuTHeie KosieOanus. [IpeBpamieHue
HEpruM B KosiebaTenbHOM KoHType. Dopmyna TomcoHa.
3aTyxamomnme  AJIeKTpOMarHuTHele  koyieOanums.  ['eHeparop
HE3aTyXalolUX SJEKTPOMATHUTHBIX KolieOaHWH. BBIHYKIECHHBIC
anekTpudeckue kosebanus. Ilepemennslii TOK. ['eHepaTop
MEPEMEHHOr0 ToKa. EMKOCTHOE M MHIIYKTUBHOE CONPOTUBIICHUS
MEPEMEHHOT0 TOKa. AKTUBHOE CONMPOTHUBIICHUE. 3aKOoH Oma miis
AIEKTPUYECKON IeNMU MEepEeMEeHHOro Toka. PaboTa W MOIIHOCTH
MEpEMEHHOT0 TOKa. Pe3oHaHC B  DIEKTPUYECKOW  LIEMH.
Tpanchopmaropel. Toku Bbeicokoi yacTtoThl. [lomydenue,
nepegaya u pacrpeneneHue 3JIEKTPOIHEPIUH.
DNEeKTpOMarHuTHOE IMOJIE Kak OCOObIi  BUJ  MaTEpHH.
DJIEKTpOMAarHuTHbIE BOJHBI. CBOMCTBA AIEKTPOMAarHUTHBIX BOJIH.
Bubparop T'epma. OTKpwITBIA  KOJIEOATENBHBIA  KOHTYP.
N3obperenue pamuo A.C. IlomoseiM. [loHsTHE O paguOCBS3H.
[TpuHumn paguocssizu. [IpuMeHeHne IeKTPOMAarHUTHBIX BOJIH.

Onrtuka

5.1

IIpupona ceera

Toueunblii ucTouyHuk cBera. CKOPOCTh PACIPOCTPAHEHUSI CBETA.
3aKOHBI OTPAXKEHU U NpesioMiieHus: cBeTa. CoJHEYHbIE U JTyHHbIE
3atmenus. IIpunnun I'roirenca. Ilomnoe otpaxkenue. JIMH3BL
[TocTpoenne m300pakeHuss B JuH3aX. DOpMyna TOHKOW JIMH3BI.
VBenuuenue auH3bL. [71a3 kak ontuyeckas cuctema. OnTudyeckue
npubopel. Temeckombl. Cuna ceta. OCBEMIEHHOCTh. 3aKOHBI
OCBELICHHOCTH.

5.2

BoaHoBBIE cBOMCTBA
CBETa

HNutepdepenus cBeta. KOrepeHTHOCTh  CBETOBBIX  JIy4eH.
Wntepdpepentuss B ToHkMX 1ieHkax. Kombua Herotona.
Hcnonp3oBanue uHTephepeHInn B HayKe U TexHuke. Judpakuus
cera. Jludpakimus Ha mEeTMm B HApaUICIbHBIX  JIydax.
Hudpaxknuonnas pemierka. [lonspuzanus mnonepeyHbIX BOJIH.
[Tonspuzanus ceera. [IBonHOe nyyenpenomicHue. Ilomsspounsl.
Hucnepcust cBera. Bunpl uznydenuii. Buasl cnektpoB. CneKkTpsl
ucnyckanus. CnekTpsl mnoryiomeHus. CHeKTpaiabHbI aHaIN3.
CnexkTpanbHble KJIACChl 3BE3/. YIbTpadHOIETOBOE H3IyUeHHE.
WndpakpacHoe uznydenue. PenrrenoBckue snyuu. Mx mpupona u
cBoiicTBa. lllkana 371eKTpOMarHUTHBIX U3JTy4eHUN

53

CrneunanbHas TEOpUS
OTHOCHUTEIIbHOCTHU

JBwxeHue co  ckopocThio  cBera. lloctymarel  Teopuu
OTHOCHUTEIILHOCTH W CJICJICTBUS U3 HUX. IHBapMaHTHOCTh MOYJIs
CKOPOCTH CBE€Ta B BakyyMe. ODHeprusi mokos. CBs3b Macchl U
SHEPTHM CBOOOJHOW YACTHUIBL. JIEMEHTHI PEISTUBUCTCKOU
IMHAMHUKHA

KBanroBas pusnka

6.1

KBanToBas onTuka

‘ KBantoBasg  rumoreza  Ilnanka. TemoBoe  m3iIydyeHHeE.
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KopnyckynspHo-BonHoBol  nyanu3M. @ortonbl. ['mmoreza ne
bpoiinis 0 BOJHOBBIX cBoMcTBax 4actull. COOTHOIIEHUE
HeonpeneneHHocTe 'eitzendepra. [lapnenue cera. XuMuyeckoe
nericreue csera. Onbirel [I.H. Jlebemesa u H.UM. Baswiosa.
®ortospexr. VYpaBHenue DifHmrTerHa A poTodPdexTa.
Bremnwmit (hOTOIEKTPUUCCKUN ¢ dexr. BryTtpennuit
doroaddexr. Tumnsl portornementos. [Ipumenenne hororpdexra

6.2 duzuka atoma u Pa3BuTne B3MIS0B Ha CTpOEHUE BemiecTBa. Mojaenu CTpPOCHUS
aTOMHOTO siIpa ATOMHOTO si7pa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOAOPOJA.
Snepnas moxenb atoma. OnwiTel O. Pesepdopna. Moxaenb atoma
Bopopona no H. Bopy. KsantoBbie mocrtynatel bopa. Jlasepsl.
PagnoakTUBHOCTE. 3akoH PaarOaKTUBHOTO pacmana.
PagunoakTuBHble mpeBpamieHus. CrnocoObl  HAONIOACHUS U
perucTpanu  3apspkeHHbIX  dactuil.  Oddext BaumoBa —
YepenkoBa. Ctpoenue aromHoro sijpa. Jledekr macchbl, sHeprus
CBA3M M YCTOMYMBOCTb AaTOMHBIX sep. SlnepHble peakuuu.
SAnepHas sHepreTuka. JHEPreTUYECKUI BBIXO SACPHBIX pEeaKLUi.
HckyccTBeHHass paJAMOAaKTUBHOCTb. [JleneHWe TsKENbIX — saep.
Iennas snepHas peakuus. Yiopasisemas LENHas peakLys.
Snepubiii  peaktop. TepMmMosimepHbIA CHHTE3. OHEpPrus 3BeE3J.
[lonyyenue paAMOAaKTUBHBIX M30TONOB W UX IMPUMEHEHHE.
buomornyeckoe IEUCTBUE paIlOaKTUBHBIX W3JTyYEHHUM.
DJIEMEHTApHBIE YaCTUILIbI
7 Crpoenue BceneHHOM
7.1 Crpoenue Conneuynast cucreMa. llmaHeTsl, UX BHAMMOE ABHKEHHE. Maible
CosiHeyHOM cuCTeMBl | Tela cojiHeuHo cuctembl. Cucrema 3emisi—Jlyna. Comnnie.
Conneynas aktuBHOCTh. Mcrounuk sHeprun CoJiHLA U 3BE3L.
7.2 OBosouus 3BE31bl, MX OCHOBHBIE  XapakTepucTUKU. CoBpeMEeHHBbIE
Bcenennoi MPEJCTABICHUS O TPOUCXOXKICHUU U ABOJIOIMK CoJiHIIa U 3BE3.
Otanbl ku3HU 3BE31. Miteunslil [lyte — Hama ["anaktuxa. Tumsl
rajakTuk. PanuoranaktTuku u kBa3apbl. Becenennas. Pacmmpenue
Bcenennoil. 3akon XaO6ma. Teopus bonbmoro B3pbIBa.
Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.
5.2 CTpyKkTypa THCHHIIMHBI
Paznensl nucnuninvbel, n3ydaemsie B 1 cemectpe
KomnuectBo yacos
Ne Bo B3auMoieiicTBHH C
pas- HanmenoBanue pasnenon Beero NperoaaBaTenem A
e JIK 713
®Du3uKa U1 MeTOAbl HAYYHOI'0 NMO3HAHUSA 2 2 - -
1 MexaHuKa 16 16 - -
1.1 | OCHOBBI KHHEMATHUKHU 4 4 - -
1.2 | OcHOBBI JUHAMUKHI 6 6 - -
1.3 | 3akoHbI COXpaHEHHUs B MEXaHUKE 6 6 - -
2 MouJiekyJsipHasi pu3nKa U TEPMOANHAMHKA 24 22 2 -
2.1 | OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM Teopun 8 6 2
2.2 | OCHOBBI TEPMOJIUHAMUKHU 8 8 -
2.3 | ArperaTHble COCTOSIHUS BELIECTBA U (pa30BbIe 3 3 i
epeXobl
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3 DJIEKTPOANHAMHUKA 36 30 6 -
3.1 | DaekTpuyeckoe nojue 10 8 2
3.2 | 3aKOHBI IOCTOSIHHOTO TOKA 12 8 4
3.3 | DneKkTpuyecKuil TOK B pa3IMyuHbIX Cpeax 4 4 -
3.4 | MarnuTHO€ nosue 4 4 -
3.5 | DneKTpoMarHuTHas MHIYKIUs 6 6 -
10 - - 10
Hmoeo: 88 70 8 10
Paznensl IUCIUIIIIMHBL, U3y4aeMbl€ BO 2 CEMECTPE
KomnuectBo yacos
Ne Bo B3aumozeiicTBuu ¢
pas- HanmMenoBanue pasnenon Beero NpernojaBaTenem A
e JIK 713
3 DJIeKTPOANHAMHUKA 4 - 4 -
3.5 | DnekTpoMarHuTHas WHIYKITUS 4 - 4 -
4 Kose0anus u BOJIHBI 12 8 4 -
4.1 | Mexanuueckue KojaeOaHus U BOJHbI 6 4 2 -
4.2 | DnekTpoMarHuTHBIE KOJeOaHMUs M BOJTHBI 6 4 2 -
5 OnTtuka 18 12 6 -
5.1 | Ilpupona cBeta 8 6 2 -
5.2 | BoysHOBBIE CBOMCTBA CBETA 8 4 4 -
5.3 | CoeunanbpHas T€OpHsl OTHOCUTEIBHOCTH 2 2 - -
6 KBantoBasi pusuka 8 8 - -
6.1 | KBanToBas ontuka 4 4 - -
6.2 | ®u3uka aToMa U aTOMHOTO sipa 4 4 - -
7 Ctpoenne BeesrieHHOI 8 4 4 -
7.1 | Crpoenue CoJIHEUHOM CUCTEMBI 2 2 - -
7.2 | DOBomronusg BeenenHoit 6 2 4 -
6 - - 6
Hmoeo: 56 32 18 6
Bcero: 144 102 26 16
5.3 JIabopaTopHblie 3aHATHUS
No No Kon-Bo
3aHATUA | pas3aciia Tema 4acoB
1 2.1 M3yueHue 0IHOTO U3 U30IMPOLIECCOB 2
2 3.1 | OnpeneneHue 3JIEKTPUUECKOM €eMKOCTH KOHAEHCATOPOB 2
3 39 W3ydeHne 3aKOHOB MOCIIEI0BATENIBHOIO U MapajieIbHOTO COeTMHEHUN ’
IIPOBOJAHHKOB
4 39 HccnenoBanue 3aBHCHMOCTH MOIIHOCTH JIaMITbl HAKaTHBAHUS OT ’
HANPSDKEHUs Ha €€ 3aKuMax
5 3.5 | 3yueHue sBiIeHMS 2IEKTPOMAarHUTHON MHAYKLIUU 2
6 3.5 | U3ydeHue sBICHUS AIEKTPOMArHUTHON MHIYKIIUHI 2
7 41 W3ydenue 3aBHCUMOCTH TepHoOJia KoJIeOaHUH HUTSHOTO (MK )
MPY>KMHHOT'0) MasiTHUKA OT JJIMHBI HUTHU (MJIM MAcChl Ipy3a).
8 4.2 | U3ydenue paboThl Tpanchopmaropa 2
9 5.1 | Onpenenenue nokasarensi NPEIOMIIEHHs] CTEKIIA 2
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No No Kon-Bo
Tema

3aHATHUA | pasaciia JacoB

10 59 Ornpezenenne IJTUHBI CBETOBOM BOJIHBI C IIOMOIIBIO TU(PAKIIMOHHON )
] pELIETKH

11 5.2 | HabmoneHue CIIoNIHOTO M JJMHEHYaTOro CeKTPOB 2
12 7.2 M3yueHune KapThl 3BE3IHOTO Heba 2
13 7.2 W3ydeHue kapThl 3Be3IHOTO HeOa 2

6 YuyeOHO-MeTOANYECKOe o0ecneYyeHue JUCIMITINHBI

6.1 Pexomenayemasi iureparypa

6.1.1 OcHoBHas JuTEpaTypa

1. BacumbeB, A. A. ®usuka : ydeOHOe mocoOue st cpeaHero MNpodeCcCHOHATHLHOTO
obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. I. XpamoB. — 2-¢ u3., ucnp. u non. — Mockga :
WznatensctBo FOpaiit, 2023. — 211 c. — (IIpodeccronansnoe obpasosanue). — ISBN 978-5-534-
05702-7. — Tekct : snexktpoHHbId // OOpazoBarenvHas tuiatrgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/514208

6.1.2 /lomosiHUTEIbHAA JINTEpPaTypa
1. T'opmay, B. B. ®usuka. 3agaun, TecTbl. MeTONBI pelIeHUs: yueOHOE TTOCOOrE MIJIsi CPETHETO

npodeccuonanbHoro obpasosanusi / B. B. T'opmau. — 2-e u3g., mepepab. m pomn. — Mockaa:
NznarensctBo Opaiit, 2023. — 343 c¢. — (Ilpodeccnonansuoe obpazoBanne). — ISBN 978-5-534-
16184-7. — Texkct: snexTpoHHblii // OOpasoBarenbHas minatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/530576

2. Topnau, B. B. ®wusuka: MexaHuka. DIEKTpUYECTBO W MarHetusM. JlaGopaTopHblit
MPaKTUKyM: ydeOHOe TmocoOue s cpeaHero npodeccuoHanbHoro oopazosanus / B. B. 'opmau. — 2-
e m31., nepepad. u nom. — Mocksa: U3marensctBo FOpaiit, 2023. — 171 c. — (IIpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-07608-0. — TekcT: anekTpoHHblii // OOpazoBarenbHas miatdgopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/516534

6.1.3 UnTepHeT-pecypcebl

OBC m3nareancTBa «JIaHE»

OBbC «PykoHT»

OBC «YHuBepcuTeTcKas OMOIMOTEKA OHIAWH»
9BbC «KoHCYJIBTaHT CTYACHTa»
OO0pasoBaTenapHasa miatdopma FOpait

6.1.4 Ilepnoanyeckue u3aaHus
1. https://biblioclub.ru/index.php?page=publisher&pub id=1398
2. https://biblioclub.ru/index.php?page=publisher&pub 1d=4698

6.2.2 IIporpamMHoe ob0ecrieyeHne, npogeccuoHaIbHbIe 0a3bl JAHHBIX U
HH(OPMANMOHHBIE CTIPABOYHbIE CHCTEMBbI COBPEMEHHBIX HH(POPMAIHOHHBIX TEXHOJIOT Wil

Tun nporpaMmmHOro
Haunmenosanue Cxema JUIEH3UPOBAHUS, PEKUM JOCTYIIA
o0ecrieyeHus
Oo6pazoBarenpHas nuiieH3us ot 11.07.2022 r.
PEJI OC
Ha 3 roga s 240 pabounx MecT B paMKax
OmneparmoHHas cucteMa «CrangapTHas» IS
PaGouIX CTAHMHMI cornamienus o corpyanuyectse ¢ OO0 «Pen
Codr» Ne 305/06-22V ot 28.06.2022 T.
. ) . Cso0Ooanoe I10,
Odpuchbiii maxer LibreOffice https://libreoffice.org/download/license/
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Tun nporpaMmmHOro

Haumenosanue CxeMa TUIEH3UPOBAHUS, PEXKHUM J0CTyNa
o0ecrieueHus

becmmatnoe 110,

Google Chrome http://www.google.com/intl/ru/policies/terms/

Nurepuer-Opaysep becninatnoe [10

Hlunexc.bpaysep https://yandex.ru/legal/browser_agreement/

Co0Oomuoe I10,

Meamanponrpesates VLC https://www.videolan.org/legal.html

7 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHHILINHBI

Peanmzamust mporpammbl y4eOHOW aucuuIIUHBL «Du3nka» oOecrneunBaeTcss KaOWMHETOM
(GbU3MKHA, OCHAIICHHBIM AayJUTOPHOW IOCKOH, y4eOHOW MeOenblo (CTONBI YYEHUYECKHE, CTYJIbS
YUEHUYECKHUE), HATJIATHBIMA IMOCOOUSMHU, MYIbTUMEIUUHBIM 00OpYIOBaHHEM (HOYTOYK, MPOEKTOP
MEPEHOCHOM, KpaH MEPEHOCHOM).

Jlaboparopust ¢u3HMKH, OCHAIEHHas Y4eOHOW MeOenplo, HArSJAHBIMU  ITOCOOHUSIMH,
71a00paTOPHBIM 000PYTIOBAHUEM.



JIUCT

cor;acopaHus padoyeii mporpamMmsl

CrermansHocTh: 09.02.07 MubopMaliMOHHEIE CHCTEMEI M IPOrPAMMUPOBAHHE
IIn¢p 1 HaumeHOBaHHE

Jucunmiuna: QY11 dusuka

®opma oOyueHusi: ouHas
(ouHast, OYHO-3a04Has1, 3204HAs)

OTBeTCTBSHHBIH HUCIIOJIHUTEC]Ib, ICKAH

dakynsrera cpenuero npodeccHoOHaILHOr0 00pa3oBaHus % T.C. Kamaesa
HauUMEHOBaHHUE (bakynb'rera MOANMUCH pacum(bponka TIOATTUCH

Hcnonuurenn
[IPENOJaBaTeNb BEICIIEN KATETOPHUHA \7[ A.Il. CtpensHUKOBA
JOJKHOCTH HO,IIHPI(?{- pacumtprBKa TIOAITUCH

COT'JIACOBAHO:

2
3aBenyromuii OubIMOTeKOH — M.B. KamebinanoBa
nofinu pacuIHpOBKa MOAIHUCH

3a‘lanLHI/H(<2%T} (//
3.0% Q0 () : M.B. CanpelkuH

Cb \
l'IO}ll'lHCLL/ \/__ pacmucbpomca NOANHMCH




