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IHosicuuTennLHAA 3aMCKA

[Tporpamma o01me0Opa3oBaTeIbHON y4eOHOUW MUCHUIUTHHBL «DU3WKa» MpeIHa3HaueHa IS
m3ydenus B OIIK CTU HUTY «MUCuC» npu peanuzanuu 00pa3oBaTeIbHONW MPOrpaMMbl CPEIHETO
obmero o0pa3oBaHMs B IIpelesiiaXx OCBOCHHS OCHOBHOW Mpo(decCHOHATBbHOW 00pa3oBaTeIbHOM
nporpammbel  CITO (OIIOIT CIIO) Ha 6aze OCHOBHOTO OOIIEro oOpa3oBaHMs IPH TIOJTOTOBKE
CIeUAINCTOB cpeaHero 3BeHa(naiee - [IIICC3).

[Iporpamma paspabortana Ha ocHoBe TpeOoBanuii ®I'OC cpeanero o6mero odpa3oBaHHs C
yuérom IlpumepHOii OCHOBHOH 00pa3oBaTelIbHON MNPOrpaMMBl CPEIHEro OOIIEro oOpa3oBaHMS,
0JIOOpEeHHOW pemieHneM  (eaepaabHOTO  YYeOHO-METOAMYECKOTO OOBCAMHEHHS 110  00meMy
obpa3zoBanwuio (mpoTokos ot 28 utons 2016 r. Ne 2/16-3).

CopepxaHue nporpaMMmbl y4eOHON aucUUIUIMHBI «DuU3MKa» HAMpaBIEHO HAa JOCTHKEHHE
CHEAYIOLIUX LEIICH:

J OCBOEHUE 3HAHUHU 0 PyHIAMEHTAIBHBIX (PU3NUECKUX 3aKOHAX M MPUHIUIAX, JEKAIIUX B OCHOBE
COBPEMEHHOW (pu3MuecKol KapTHHBI MHpa; HauOoJee BaXKHBIX OTKPHITHIX B 001acTH (U3UKH,
OKa3aBIIUX OMpPEJENSIONIee BIUsSHNE HA PA3BUTUE TEXHUKHU U TEXHOJOTHH; METOJaX HAay4YHOTO
MIO3HAHUS TIPUPOIBI;

. OBJIaJICHHE YMEHHSIMH IMPOBOIUTH HAONIONCHUS, IJIAHUPOBATh M BBIIOIHATH SKCIIEPUMEHTHI,
BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJENHU, MPUMEHSATh MOJyYCHHbIC 3HAHUS O (U3HKE s
OOBSICHEHUSI Pa3sHOOOPa3HBIX (U3UYECKUX SBICHUH M CBOWCTB BENIECTB; NPAKTUYECCKU
UCIONIb30BaTh  (pU3MYeCKHe 3HAHMS, OLIEHHWBATh JOCTOBEPHOCTh ECTECTBEHHOHAYYHOM
nH(pOpMAIIHH;

. pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX W TBOPYECKHX CIOCOOHOCTEH B
mpolecce MNpUOOpeTeHHs] 3HAHUM M yMEHHH MO0 (U3MKE C HCIOJIb30BAHUEM Pa3IUYHBIX
MCTOYHHUKOB MH(POPMAIIUKN U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

. BOCIUTaHHE YOEXKICHHOCTH B BO3MOXHOCTH IO3HAHHS 3aKOHOB MPHUPOJIbI, HCIOJIb30BAHUS
JNOCTHXKEHUM (U3MKUM Ha O1aro pa3BUTHUS YEIOBEYECKOW IMBUIIM3AINH;, HEOOXOIUMOCTH
COTPY/ZIHUYECTBA B MPOIIECCE COBMECTHOTO BBITIOJHEHHUS 3a/1a4, YBAKUTEIBHOTO OTHOIICHHS K
MHEHMIO OIIMOHEHTa TMpU OOCYKIACHHU MpOOJeM eCTeCTBEHHOHAYYHOI'O COJIEpyKaHMUS;
TOTOBHOCTH K MOPaJbHO-3TUYECKOH OIIEHKE WCIOJIh30BAHUS HAYYHBIX JOCTH)KEHHUH, YyBCTBa
OTBETCTBEHHOCTH 32 3aIIUTY OKpY’Karollel cpebl;

J WCTIOJb30BaHNE TPUOOPETEHHBIX 3HAHWHA W yMEHWH I DPEUICHHs MPAaKTHYECKHX 3ajad
MOBCETHEBHON JKW3HHM, OOecredeHus: Oe30MacHOCTH COOCTBEHHOW KHU3HU, PalMOHAIBHOTO
IIPUPOJIOTIONIB30BAHUS U OXPaHbl OKPY’KarOIIeH cpeibl U BOZMOKHOCTh IIPUMEHEHUS 3HAaHUH IpU
peleHnH 331249, BOSHUKAIOIINX B TIOCIEAYIONIeH MPOoheCCHOHATEHON AEATEIIEHOCTH.

B mnporpaMmy BKIIIOYEHO COJepXaHHE, HANpaBiIeHHOE Ha (OPMHUPOBAHHE Y CTYJICHTOB
KOMIIETEHIMH, HeoOXoauMBIX i1 KadecTBeHHOro ocsoeHus I[IIICC3 na 0a3e OCHOBHOI'O OOIIETO
00pa30BaHMs ¢ MOJYYEHHUEM CPEIHEro 001Iero oopa3oBaHus.

Pabouas mporpamma y4eOHOHN nucuuruivHbl «@u3nka»pa3paboTaHa Ha OCHOBE MPUMEPHOU
nporpaMMbl  00mieoOpa3zoBaTeabHOM  y4eOHOM  JucHMIUIMHBL  «DU3MKa», PEKOMEHIOBAaHHON
denepanbHBIM TOCYAaPCTBEHHBIM aBTOHOMHBIM yupexaeHueM «®DenepallbHblii WHCTHTYT Pa3BUTHUS
obpazoBanus» (PI'AY «DHPO») B xauecTBe mpuMepHOi mporpammsl s peanuszauuu [ITICC3 nHa
0a3e OCHOBHOTO OOIIEr0 00pa3oBaHUsS C TMOJYYCHHEM CpeaHero oomero oOpa3zoBaHusi oT 21 wroms
2015 r.(c yrouneHueM u jrononHeHuemM ot 25.05.2017r.)

O0mas xapakTepucTHKa001eo0pa3oBaTeIbHON Y4eOHOM THCIUIITTHHBI
B ocHoBe ylle6HOI>'I JUCOUIUTNHBL «DPU3MKa» JIEKUT YCTAaHOBKAa Ha (OpMHpOBaHHWE y OOyJ4aeMBIX CHCTEMBI
6a30BbIX MOHATHH (usuku W TMPEJICTABICHUA O COBPEMEHHON (u3MuUecKoi KapTUHE MHUpPA, a TaKkKe
BbIpa0OTKa YMEHUHN NPUMEHATh (pU3NUecKue 3HaHUS KakK B MPO(ECCHOHANBHOMN NeATeNbHOCTH, TaK U
I PCIICHUS )KU3HCHHBIX 3a1a4.



MHorue NOJ0XKEHHUs, pa3BUBacMble (DU3MKOM, paccCMaTpUBAIOTCS KaK OCHOBAa CO3JaHUS U
WCIIONB30BaHUsT WH(OPMAIIMOHHBIX W KOMMYHHMKanMoOHHbIX TexHojoruii (MKT) — onmHoro wus
HanboJee 3HAYUMBIX TEXHOJIOTHYECKUX JOCTI)KEHUI COBPEMEHHOMN IMBUIM3AIHH.

Ou3rka JaeT K4 K NOHMMAaHUI0O MHOTOYHCIIEHHBIX SIBICHHM M MPOLIECCOB OKPYKAIOIIETO
Mupa (B €CTECTBEHHOHAYYHBIX O0OJIACTSAX, COLUOJIOTHH, dKOHOMHKE, SI3bIKE, JIUTepaTtype u Ap.). B
¢busuke GOpMUPYIOTCS MHOTHE BUJIBI JESTEIBHOCTH, KOTOPbIE UMEIOT MeTa- MpeIMEeTHBIN xapakTep. K
HUM B TIEPBYIO OY€peb OTHOCATCS: MOJEINPOBAaHUE O0BEKTOB M MPOIECCOB, IPUMEHEHHE OCHOBHBIX
METOJIOB MO3HAHMS, CHCTEMHO-UH()OPMAIMOHHBIA aHainu3, (HOpMYyJIHpPOBAaHHME THUIOTE3, AHAIU3 U
CHHTE3, CpaBHEHHE, OOOOIIEeHHE, CHUCTeMAaTH3allHs, BbISBICHUE NPHUYUHHO-CICICTBEHHBIX CBS3EH,
MOMCK AaHaJIOTOB, YIpaBiieHHe OOBEeKTaMU U TmpoleccaMu. VIMEHHO 5Ta AMCLUUIUIMHA T03BOJISIET
MO3HAKOMHUTH CTYJIEHTOB C HAyYHBIMH METOJAMHU IO3HAHUS, HAYYUTh MX OTIMYATh TUIOTE3y OT
TEOPUH, TEOPHIO OT IKCIEPUMEHTA.

Ou3nKa UMEEeT OYeHb OOJBIIOE M BCEBO3PACTAIOIIEE YHMCIO MEKIUCUUIUTMHAPHBIX CBSI3EH,
IpUYeM Ha ypOBHE KaK MOHITHMHOIO amnmapara, Tak U HUHCTpyMeHTapus. CKazaHHOE MO3BOJISET
paccMaTpuBaTh (GU3MKY KaK METAJAUCHUILUIMHY, KOTOPAas MPEIOCTABISIET MEXIUCUUIUIMHAPHBINA S3BIK
JUISL OTTMCAHMsI HAYYHOM KapTUHBI MHpA.

Ou3uka SBISIETCS CHCTEMOOOpa3yromuM (aKTOpOM JUIS €CTECTBEHHOHAYYHBIX y4YEOHBIX
MPEeIMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI JIeKAaT B OCHOBE COJACpKAHMS XHUMHH, OWOJOTHH,
reorpaguu, acTpPOHOMHHM M CHENHAIBHBIX TUCHHUIUIMH (TEXHHYECKas MEXaHWKa, JJIEKTPOTEXHHUKA,
ANEKTPOHUKA U 1p.). YueOHas aucuuminHa «Du3uka» co3laeT YHUBEPCAIbHYIO 0a3y s W3YUYEeHHs
o0menpoeCCHOHATBHBIX U CIENHATbHBIX TUCIUIUIMH, 3aKIaabIBas GYHAaMEHT JUIsl TIOCIEAYIOIIETO
oOyueHus CTYJCHTOB.

OO6nanast JTOTMYECKOH CTPOWHOCTBIO M OMHPAsCh Ha JKCIIEPHUMEHTANbHBIC (aKThl, ydeOHas
muciuminHa «Pusnka» (QOpMHUpPYET y CTYACHTOB MOAJIMHHO HaydHOe MHpPOBO33peHue. Dusnka
SIBIISICTCS. OCHOBOW YUCHHS O MaTepUAIbHOM MHUPE M PEIIaeT MpOoOIEeMBbI 3TOTO MUPA.

Wzyuenue ¢usuku B mpodecCHOHATBHBIX O00Pa30BATEIbHBIX OPTaHM3AIMIX, PEATU3YIOIINX
o0pa3oBaTeNbHYI0 IPOrpaMMy CpeHero oomero oopazosanus B npenenax ocsoenus OITOIT CITO Ha
06a3e OCHOBHOIO OOIIEro 0oOpa3oBaHMs, UMEET CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT HpoQuis
MpoeCCHOHAIIBHOTO 00pa30BaHUs. DTO BBIpAXKAETCS B COACPKaHUM OOy4YEHHUs, KOJIWYECTBE YaCOB,
BBIJICJIIEMBIX Ha U3Y4Y€HUE OTACIbHBIX TEM MPOrPaMMBbl, TTTyOMHE UX OCBOEHUS CTy/IE€HTaMU, 00beMe U
XapakTepe MPaKTHIECKUX 3aHATHH, BUIaX BHEAYIUTOPHON CAMOCTOSITEIIHHON paObOTHI CTY/IEHTOB.

[Tpu ocBoenun cneunansHocteit CIIO ectecTBeHHOHAay4yHOro NpodMiIs NPOoPecCHOHATBHOIO
oOpazoBanus (pusmka usydaercs Ha 0azoBoMm ypoBHe DPI'OC cpemnero obmiero oOpazoBaHus, MPHU
ocBoeHuu cnenuanpHocteil CITIO TexHuueckoro npoduiis npodeccuonansHoro o0pa3oBanus pusnka
u3ydaetrcsi Oosiee yriyOneHHO, Kak mpoduuibHas ydyeOHas MUCHIMIUIMHA, YYUTHIBAIOIIAS CIENUPUKY
OCBaMBaeMbIX Mo eccuii Wi CrenualbHOCTEH.

N3yuenne oOmieoOpazoBaTenbHONM  y4eOHOW  AUCHUIUIMHBL — «Du3uKay 3aBepIIACTCS
MOJIBE/ICHUEM HTOrOB B (opMe 5K3aMEHaB pPaMKax IPOMEXYTOYHOM aTTecTallMyd CTYIEHTOB B
npouecce ocBoeHust IIIICC3 Ha 6a3ze OCHOBHOTO 0OIIEr0 OOpa30BaHUS C IOJYYEHHEM CPEIHETO
ob1ero oopazoBanus B 1 cemectpe.

MecToo011eo0pa3oBaTeibHOM y4eOHOI JUCHUIIMHBI B Y4e0HOM IJIaHe
O6meoOpa3oBarenbHas y4ueOHas aucnuiuinHa «Du3ukay sABISETCS y4eOHOW HUCIUTUTAHON
o0s3arenpHOM npenMeTHo obnactu «EctectBennbie Hayku»®dI'OC cpennero ob1iero oopa3oBaHus.
B OIIK yuebnas aucrumimHa «dusukay n3ydaercs B o011eo0pa3oBaTeIbHOM UKIIE YIEOHOTO
miana [IIICC3 nHa 06a3e OCHOBHOTO 0O0mIEro o0pa3oBaHUs C TONYyYEHHUEM CpPEIHEro oOIIero
oOpazoBaHws.

Pe3yabTaThl 0cBOeHUs 00111€00pa30BaTEJIbHOMYYe0HOM TUCIMILIHHBI
OcBoenne coaepxkanust y4deOHOU mucuuranHbl  «DusmkanobeceunBaeT JOCTHKECHHE
CTYJICHTaMHU CIEAYIOIINX PE3YIbTATOB:
e jguuHocTHbIX (JIP):
- JIP 1 4yBCTBO TOPAOCTH M YBaXECHHsS] K HCTOPHUHM W JOCTIIKEHUSM OTEUECTBEHHOW (Hhu3m-
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YecKol HayKd; (PU3WYECKH T'PaMOTHOE IMOBEACHHE B MPO(EeCCHOHAIBLHON AESITEThHOCTH U
OBITY ITpH OOpaIICHUH C IPHOOPAMH B YCTPONCTBAMHU;

JIP 2 TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHus U MOBBIMICHUS KBATU(UKAIIUNA B H30paHHOM
npoecCHOHANBHOM  NIeATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJH  (U3HUECKUX
KOMIICTCHIIUH B 3TOM;

JIP 3 yMeHHe UCIOJIb30BaTh JOCTHXKCHHS COBPEMEHHOM (DM3MYECKOM HAyKH M (PU3HMYECKUX
TEXHOJIOTHI JUIsI TIOBBIIICHHUSI COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO Pa3BUTHUS B BBIOPAHHOMN
podecCuoHANBHOM e TeNIbHOCTH;

JIP 4 ymeHue caMOCTOSITENIbHO JOOBIBaTh HOBBIE JUis ceOs (hu3nyecKre 3HaHUS, UCIIONb3Ys
JUISL 3TOTO TOCTYIHBIE UCTOYHUKU UH(POPMAIUH;

JIP S yMeHue BbICTpauBaTh KOHCTPYKTHUBHBIE B3aWMOOTHOILIECHHS B KOMAaHJE IO PELICHUIO
00IIMX 3a7a4;

JIP 6 ymeHue ynpapiisiThb CBOEH MO3HABATEIbHOM JEATEIbHOCTHIO, MPOBOAUTH CAMOOIEHKY
YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

e Meranpeametrnbix (MP):

MP 1lucrnosib30BaHHE Pa3IMYHBIX BHJOB I103HABATEIBHOM JCSATEILHOCTH IS PEIICHUS
bu3nyecKuX 3aaad, MPUMCHEHHE OCHOBHBIX METOJIOB TO3HAHWS (HAOIIOJCHUS, ONUCAHWS,
U3MEPEHUs, OKCIIEPUMEHTA) JUI  WM3Yy4YCHHsS  PA3JIMYHBIX  CTOPOH  OKPY’Karomieu
JCHCTBUTEIILHOCTH;

MP 2 wucnonp30BaHUE OCHOBHBIX HMHTEIUICKTYAJIBHBIX OIEPAIMA: IMOCTAHOBKH 3a/1a4W,
(hopMyJIMpOBaHMS THIIOTE3, aHAIM3a M CUHTE3a, CPAaBHEHHS, 0000IICHHMS,

MP 3cucremaru3anuivi, BBISBICHUS MPUYUHHO-CICJACTBCHHBIX CBS3CH, MOWICKA aHAJIOTOB,
(GhopMyJIMpOBaHMS BBIBOJAOB JUISI M3Yy4YCHHUS PA3JIMYHBIX CTOPOH(DH3UYECKHX OOBEKTOB,
SBJICHUA ® TIPOIECCOB, C KOTOPHIMH BO3HUKAECT HEOOXOAMMOCTh CTAJIKUBATHCS B
npodeccuoHaabHOM chepe;

MP 4 ymeHme TeHEpUPOBATH WICH W ONPEICISITH CPEICTBA, HEOOXOAMMEBIE IS MX pea-
JIU3AIHH;

MP5 ymeHHe WHCIOJIB30BAaTh PA3JIMYHBIC WCTOYHHKH JUISI TONydeHUS (PUINUCCKOM WH-
(dbopMaruu, OlleHUBaTh €€ JOCTOBEPHOCTH;

MP 6ymMeHre aHATM3UPOBATH U TTPEICTABIISATh HH(DOPMAIIHIO B PA3TUIHBIX BHJIAX;

MP7 ymeHnue myOIWYHO TMPEACTABISATH PE3yIbTAaThl COOCTBEHHOTO HCCIIEIOBaHUS, BECTH
JTUCKYCCHH, JIOCTYITHO W TapMOHHYHO codeTas CoJepkaHue W (HOpPMBI TMPEACTaBISIEMON
uH(pOpMaINH;

e npeamerHbix (ITP):

ITP 1 chopMUPOBAHHOCTH MPENCTABICHUA O POIH U MecTe (PU3UKU B COBPEMEHHOM Hay4YHOI
KapTUHE MHpA; MOHMMaHue (U3HMUECKON CYIIHOCTH HaOI0AaeMbIX BO BceeneHHON sBieHMid,
ponu Gu3MKH B (POPMHUPOBAHUM KPYro3opa U (GyHKIHMOHATBHOW IPaMOTHOCTH YeJIOBEKa IS
pEILICHNS IPAKTUYECKUX 3a/1a4;

IIP 2 BnageHue OCHOBOMOJATAIOIIMMHU (PU3NYECKUMH TMOHSATUSAMH, 3aKOHOMEPHOCTIMH,
3aKOHAMH M TEOpUSMH; YBEPEHHOE UCIIOJIb30BaHUE (U3NUYECKON TEPMHHOJIOTUU H
CUMBOJIMKY;

IIP 3 BnageHHe OCHOBHBIMH METOJAMM HAy4YHOTO TO3HAHMS, HUCIOJIb3YEMBIMU B (PHU3HKE:
Ha0II0/IeHNEM, OITMCAaHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM;

ITP 4 ymenus oOpabaTeiBaTh pe3yibTaThl U3MEPEHHH, OOHAPYKUBATh 3aBUCHMOCTh MEXIY
(bu3NYeCKUMHU BETHMUYMHAMU, OOBSICHSTD MTOJYY€HHbIE PE3YJIbTAThl U JeJIaTh BBIBOIBI;

ITP SchopMupoBaHHOCTH YMEHUS pelIaTh (hU3NUECKUE 33/1a4H;

IIP 6chopMupoBaHHOCTH YMEHUS TPUMEHSTD MOTYUEHHBIC 3HAHUS 711 OOBSICHEHUS yCIOBUI
npoTekaHus (U3MUECKUX SIBICHUH B mpupoje, npodeccuoHalbHON chepe U AT MPUHATHS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMW KU3HU;

IIP 7chopMupoBaHHOCTH COOCTBEHHOM MO3UIMKM MO OTHOLICHHIO K (huznyeckoit uHOp-



Maluu, nonyqaeMoﬁ N3 pa3HbIX HCTOYHHUKOB

Conep:xanue 001eo0pa3oBaTeIbHON YUeOHOM U CHMILINHBI

BBenenne
®duznka — pyHIaMEHTaNIbHAS HAayKa O MpUpoJie. MeToabl HAyYHOT'O UCCIICIOBAHUS (PU3UIECKUX
sSBIeHUH. MojenupoBanue (GU3NYECKUX SBJICHUW W TporeccoB. DU3MYECKUN 3aKOH — TPaHUIIBI
npuMeHUMOCTH. Du3nueckue TEOpUM W TPUHIHUI COOTBETCTBUS. Pomb u Mecto (u3uku B
(GbOopMUPOBAaHUM COBPEMEHHON HAay4YHOM KapTHHBI MHUpa, B MPAKTHUYECKON JAEATEeIbHOCTH JIIOJEH.
®dusuka 1 KyJlbTypa.

PA3JIEJI 1. Mexanuka
Tema 1.1. Kunemamuxa. I'panuiibl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. BaxkHeniue
KMHEMAaTUYECKUE XapaKTEPUCTUKU — IEpEMEILIEHNE, CKOPOCTb, ycKopeHue. OCHOBHBIE MOJEH TEN U
IBWKECHUH.
Tema 1.2. 3axkonvimexanukuHviomona.BzaumoselictBue ten. 3akoHsl BcemupHoro tarorenus, ['yxa,
cyxoro Tpenus. MHepuunanbHas cucrema orcueTa. 3akoHbl MexaHuku Hprotona. Ummysbe
MaTepUaIbHOW TOUKU U CUCTEMBI. MI3MEHEeHMe U coXpaHeHHe uMnyibca. VMcnonab3oBaHue 3aKOHOB
MEXaHHKH 7151 OOBSICHEHUS TBUKEHHSI HEOECHBIX TEJ U JUIsl PA3BUTHUS KOCMUYECKHX UCCIICIOBAHUA. .
Tema 1.3.3axonsl coxpanenus. Mexanndeckasi 3HEPTUs CUCTEMBI TeJl. 3aKOH COXPaHEHMUSI
MeXxaHH4ecKol sHepruu. Pabora cuisl.
Hemoncmpayuu
3aBHCUMOCTh TPAEKTOPUHU OT BEIOOPA CUCTEMBI OTCUETA.
Buibl MexaHNYECKOTO JBUKEHMUSL.
3aBUCUMOCTh YCKOPEHHUS TeJla OT €r0 MacChl U CUJIbL, JEHCTBYIOLIEH Ha TEJO.
CrnoxeHnue cui.
PaBeHCTBO M IPOTUBOIIOIOKHOCTD HANIPABJICHUSI CUJI IEHCTBUS U IPOTUBOJCHCTBHS.
3aBUCUMOCTB CHJIBI YIPYTOCTH OT Ae(popMariu.
Cuibl TpeHus.
HesecomocTs.
PeakTuBHOE IBMKEHUE.
[lepexon nmoTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.
JlabopamopHnvie 3anamusn
Ne 1M ccnenoBanue ABMKEHUS Tena MO ACMCTBUEM CUIIBI TSYKECTH U YIIPYTOCTH.
Ne 2 Vzyuenue 0coOEHHOCTEH CHITBI TPEHUS (CKOIBKEHHUS).

PA3JAEJI 2. OcHOBBI MOJIEKYJISIPHON (PU3UKH M TEPMOINHAMUKH

Tema 2.1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU meopuu.MonaeKynsipHO-KUHETUYECKasi TeopHus
(MKT) ctpoenust BemiecTBa U €€ SKCIEPHUMEHTAIbHBIE JOKa3aTeNbCcTBA. AOCOIIOTHAS TemrepaTypa
KaKk Mepa CpeIHEeW KWHETWYECKOW HHEPruH TEIUIOBOTO [IBIDKCHMSI YacTHIl BemiecTBa. Mojeib
uJeanbHOro ra3a. /[apnenue raza. YpaBHEHUE COCTOSIHUSI MJI€aJIbHOTO ra3za. Y paBHeHUE MeH/ieneeBa—
Knanetipona.
Tema 2.2. Ocnoevt mepmoounamuxu. BHyTpeHHss sHeprus. PaboTa u Terionepenaya Kak CriocoObl
W3MEHEHHUs BHyTpeHHel sHepruu. [lepssiii 3akoH TepMoanHaMuki. HeoOpaTUMOCTh TETTOBBIX
nporieccoB. [IpuHIMIIBI AEUCTBUS TEMIOBBIX MAIIHH.
Tema 2.3. Ceoiicmea napos, »xcuoKocmeil u meépovlx meJi. ArperaTHple COCTOSIHHSI BEIIECTRA.
Mogenp cTpoeHus JKUIAKOCTEN.
Hemoncmpauyuu

JIBukeHre OpOyHOBCKHUX YaCTHII.

Huddysus.

V3meHeHre AaBlieHus Ta3a ¢ U3MEHEHUEM TEMIIEPATyphI IPU MOCTOSTHHOM 00BheMe.

N3otepmuuecknii 1 n300apHBIA MPOIECCHI.



V3meHeHre BHYTPEHHEH SHEPTUU Tel IPU COBEPIICHUH PAOOTHI.
Mopenu TeImIOBLIX NBUTaTEIEH.
Kunenue Bobl IpHU MOHUKEHHOM JaBJICHUU.
IlcuxpomeTp u TUTPOMETP.
SIBneHrs MOBEPXHOCTHOTO HATSKEHUS U CMauyMBaHMUSL.
Kpucranisl, amopdHbie BelecTBa, KUAKOKPUCTALTNYECKUE Tea.
Jlabopamopnuvie 3anamusn
Ne 30nbITHas npoBepka 3akoHa I eli-Jlroccaka.

Ne 4 Onpenenenue OTHOCUTEIBHOM BIAYKHOCTH BO3/AyXa C IOMOIIbIO TICUXPOMETpA.
Ne 5 Onpegnenenue k03P PUIEHTa TOBEPXHOCTHOTO HATSKEHUS HKHUIKOCTH.

PA3JIEJI 3. DaekTpoauHaMuka

Tema 3.1. Inekmpocmamuxa. Jiextpuyeckoe noje. 3akoH Kynona. HanpsikeHHOCTh M TOTEHIIAAT
AIEKTPOCTATUUECKOTO 1MOJIsl. [IpOBOIHUKH, TOTYIIPOBOIHUKY U AMAJIeKTpukH. Konaencarop.
Tema 3.2. Ilocmoannwtii mok. I10CTOAHHBIN 3NEKTPUUECKUN TOK. DJIEKTPOJBIKYIIAs CUla. 3aKOH
OmMa 1t MOJTHOM 1enH. DJIEKTPUIECKUN TOK B TPOBOIHUKAX, AIEKTPOIUTAX, MOTYITPOBOIHUKAX, ra3ax
u Bakyyme. Ceepxnposooumocme.
Tema3.3.9nekmpuueckuii moK 6 pa3IU4HBIX cpedax. IDICKTPUYECKUA TOK B MeTajliax.
DOnexTpoHHBIH Ta3. PaboTa BbIXxoAa. DNEKTPUYECKUIl TOK B DIEKTPOJIUTAX. DIEKTPOIU3. 3aKOHBI
®dapanes. DIEKTPUUECKUHN TOK B razax, Bakyyme. Monuzamms ra3a. Buasl ra3oBsix pa3psaos. [lonstue
0 MmIa3zMe. DIEKTPUUECKUN TOK B MONYNpoBoAHUKAaX. COOCTBEHHAs MIPOBOJUMOCTH MOIYIIPOBOTHUKOB.
[TonyripoBOIHUKOBBIE IPUOOPHI.
Tema 3.4. Macnummnoie sgnenua. VIHnykuuss MarHUTHOro mnoJjs. JlelicTBMe MarHUTHOIO MOJSL Ha
MPOBOJIHUK C TOKOM M JIBIKYIIYIOCS 3apsbkeHHYo uactuny. Cuna Ammepa u cwia Jlopedia.
MarsuTHbI€ CBOMCTBA BEIIECTBA
Tema 3.5. Inekmpomacnumnan unOyKyusa 3aKoH JICKTPOMArHUTHON UHAYKIIUU. DJIECKTPOMArHUTHOE
none. Ilepemennsiii Tok. SIBneHue camouHAyKuUMH. MHAYKTUBHOCTh. DHEPrus 3JIEKTPOMATHUTHOTO
TIOJISI.
Hemoncmpauuu

B3anmopnencTere 3apsyKeHHBIX Tell.

[IpoBOIHUKH B AJIEKTPUUECKOM IIOJIE.

JM3IEKTPUKH B DIIEKTPUYECKOM T0JIE.

Konnencaropst.

TermoBoe neHCTBUE ANEKTPUUECKOTO TOKA.

Co6cTBeHHAs U TPUMECHAs! TPOBOAMMOCTE TTOTYITPOBOIHUKOB.

IToynmpOBOTHUKOBBIN THOA.

Tpaunsucrop.

OmneiT OpcTena.

B3aumMopeiicTBuE TPOBOJIHUKOB C TOKAMH.

OTKJIOHEHWE AIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

DNEeKTPOABUTATEND.

DNEeKTPOU3MEpPUTENbHbIE TPUOOPBHI.

DNIEKTPOMarHuTHasE MHYKIUS.

Omnerter @apages.

3aBucumocth OJIC caMOMHAYKIMHM OT CKOPOCTM HU3MEHEHHUS CHJIbl TOKAa M HWHAYKTUBHOCTH

MIPOBOJTHUKA.

Tpancdopmarop.
Jlabopamopnuie 3anamus
Ne 6 OnpesienieHue yIeIbHOTO COMMPOTHUBIICHUS MIPOBOTHUKA.

Ne 7 Nzyuenune 3akoHa Oma 11 y9acTKa Iemu.
Ne 8 Onpenenenune 3/IC 1 BHYTPEHHETO COMPOTHBIICHHUS HCTOYHNKA HATIPSKCHUS.
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Ne 9 Onpenenenne ko3 huIIEHTa MTOIE3HOTO ACHUCTBUS ANEKTPUICCKOTO YaHHKA.

Ne 10 Onpenenenne TeMIeparypbl HUTH JaMIThl HaKaTUBAHUS.
Ne 11 Uzyuenue siBneHus: 371€KTPOMAarHUTHON WHIYKIUH.

PA3JIEJI 4. Kosie6aHus U BOJIHBI

Tema 4.1. Mexanuueckue Koiebanus. Mexanndeckre KojaeOaHust U BOJHBL. [IpeBpaiieHust SHepruu
MpH KOJIeOAHUSX. DHEPTHs BOJTHBI.
Tema 4.2. Ynpyzue 6oanwt. Yupyrue BoiHbl. [lonepeynbie U NpoI0IbHBIE BOJHBI. XapaKTEPUCTUKU
BOJIHBL. YpaBHEHHE IJIOCKOM Oerymieit BoaHbl. MHTepdepenuns BosnH. [lonsaTre o nudpakiuuu BOJH.
3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €ro IpUMEHEHHE.
Tema 4.3. Inekmpomaznumnele Koedanus. DISKTpoOMarHuTHbIC KoeOanus. KonebarenpHbIi
KOHTYP.
Tema 4.4. Inekmpomacnummusie 60.71Hpl. DNCKTPOMATHUTHBIC BOJIHBI. [[nana3oHbl 3JIEKTPOMarHUTHBIX
U3ITy4eHUH U UX MPaKTUYECKOE IPUMEHEHHE.

HHemoncmpayuu

CBOOOIHBIE U BBIHYK/ICHHbIE MEXaHMYECKHE KOJIeOaHusl.

Pe3onanc.

OO6pa3oBaHue U pacpoOCTPaHEHUE YIIPYTUX BOJH.

YacToTa KojieOaHUH U BbICOTA TOHA 3BYKA.

CBOOOIHBIE NMEKTPOMArHUTHBIE KOJIeOaHus.

OcuusorpaMmma NepeMeHHOro TOKa.

Konzgencarop B 1ienu nepeMeHHOro TOKa.

Karymika nHIyKTUBHOCTH B LIETIH IEPEMEHHOTO TOKA.

Pe3onaHc B mocienoBaTenbHOI 1€ IEPEMEHHOT0 TOKA.

W3nydyenne u nmpuemM 3J1eKTPOMarHUTHBIX BOJIH.

PamnocBs3e.

Jlabopamopnusle 3anamus

Ne 12 M3ydeHne 3aBUCUMOCTH IepHOa KOJIeOAaHUH HUTSHOIO MasSTHHKA OT JIJIMHBI HUTH.

Ne 13 HAyKTUBHBIE M1 €MKOCTHOE COMIPOTUBIICHHS B LIETIH IEPEMEHHOTO TOKA.

PA3JEJI 5. OnTuka

Tema 5.1. Ilpupooa ceema. I'eomerpudeckas ontuka. Onruyeckue npuodopsl
Tema 5.2. Bonnoewie ceoiicmea ceema. BonHoBble cBoiicTBa cBera. MHTepdepeHuus cera.
Hudpaxius csera. [lonspuzamnus csera.

Hemoncmpauyuu

3aKOHbBI OTPA’KEHHUS U TPETOMIICHHSI CBETA.

[TostHOE BHYTpEHHEE OTpaKEHNUE.

OnTuueckue npudopsI.

Wutepdepennus ceeta.

Hudpaxus certa.

[Tonspu3zanus ceerta.

[ToryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4eHue criekTpa ¢ TOMOIIbIO AU(PAKIIMOHHOMN PEIIETKH.

CnexTpockor.

Jlabopamopnuvie 3anamusn

Ne 14 Uzydenne n300pakeHUs MPEAMETOB B TOHKOM JIMH3E.

Ne 15 N3yuenue uatepepeHunu 1 Tuppakiiny cBeTa

PA3JIEJI 6. DiieMeHTbI KBAHTOBOM (PU3UKHU
Tema 6.1. Keanmosasa onmuxa. I'unore3za M. Ilnanka. @orosnexrpudeckuii 3 pext. PoToH.
KopnyckynspHo-BonHoBo# ayanu3m. CooTHolIeHHE Heonpeaenennoctei I 'eizenodepra.



Tema 6.2. @u3zuxka amoma. Ilnanerapuas monenb aroma. OOBSICHEHHE JHMHEHYATOrO CIIEKTpa
BOJIOPO/Ia HA OCHOBE KBAaHTOBBIX NocTynaToB bopa
Tema 6.3. @uzuka amomnozo adpa. CoctaB U CTPOCHUE ATOMHOIO siipa. DHEPrus CBSI3U aTOMHBIX
anep. Buzipl painoakTHBHBIX NPEBPALLCHNUI aTOMHBIX S7Ep.
3aKoH paJiMOAaKTUBHOTO pacnajaa. SaepHsle peakunu. llennas peakuus nenexus saep.
OneMeHTapHble YacTULbl. DyHAaMEHTAIbHbIE B3aUMOJICHCTBUS.

Hemoncmpayuu

dotorpdexr.

JInHeiyaTpie CIEKTPHI Pa3JIMYHbIX BEILECTB.

N3nydenue naszepa (KBaHTOBOTO FeHEPATOPa).

CueTurK MOHU3HUPYIOIUX U3ITY4EHUH.

Jlabopamopnbwie 3anamus

Ne 16 M3ydyenue IuHEHUaTHIX CIEKTPOB.

PA3JIEJI 7. JBoatonus Beesnennoi

Tema 7.1. Cmpoenue u pazeumue Bcenennoit. Jeonwyus 3¢é30. Crpoenne BeesreHHOM
CoBpeMeHHBIE MPEACTABIICHUS O MPOUCXOXKACHUU 1 3Boonuu CourHna u 38e311. Kimaccudukarms
3Be3. 3Be3/Ibl U UCTOYHUKHU uX dHepruu. ['anaktuka. [Ipeacrapnenue o CTpOSHUH U HBOJIIOIMU
Bcenennor.
JlemoHcTpamuu

Conneynas cuctema (MOJIEThb).

®dororpaduu miaHeT, cAeIaHHbIe ¢ KOCMUYECKHX 30HOB.

Kapra JIyHs! u mutaser.

Crtpoenue u 3Bosonus BeeneHHoil.

Tembl, co001IeHUI, pedepaToB, Npe3eHTANMI

Anexcanap I'puropbreBuu CToseToB — pyCcCKUM (UK.

Anexkcanap CrenanoBud IlornoB — pycckuil yueHslid, n300peraTensb paauo.
ANbTepHAaTUBHAS SHEPTETHKA.

Anzpe Mapu Amnep — OCHOBOIIOJIOKHUK 3JIEKTPOANHAMUKH.
ACHHXPOHHBIN JBUTATEINb.

AcTtepoupbl.

ACTpOHOMMSI HAIIUX JHEM.

AtomHuast pusuka. M3otomsl. [IpameHenne painoakTUBHBIX U30TOIOB.
bunossipHble TPaH3UCTOPHI.

0. bopuc CemenoBuy SAAxobu — pusuk u n3o0peTaressb.

11. Benuyaiiiiue oTKpbITHS (PU3UKY.

12. Bugpl 31eKTpUYECKUX pa3psiioB. DIEKTPUUYECKHE pa3psabl Ha CIIyKOe deloBeka.
13. Bausiaue neekToB Ha GU3NIECKHE CBOWCTBA KPUCTAILIOB.

14. BcenenHasi ¥ TeMHasi MaTepHUs.

15. lNanuneo ["anunelt — ocHOBaTENb TOYHOTO €CTECTBO3HAHUS.

16. /IBuxeHwue Tena MepeMeHHON MacChl.

17. ’Kunkue kpucTaibl.

18. 3akonsl Kupxroda ams 3neKTpruiecKoi IemH.

19. 3akoHBI COXpaHEHHs B MEXaHUKE.

20. 3navyenue oTKpbITHI [anumnes.

21. Urops BacunbeBny KypuaToB — ¢u3uK, OpraHu3aTop aTOMHOW HAYKH M TEXHUKH.
22. Ncaak HproTOH — co31aTenb KJIaCCHYECKON (DU3HKH.

23. Vcrionb30BaHUE JCKTPOIHEPTUH B TPAHCTIOPTE.

24. Knaccudukanus v XapakKTepUCTHKHU dJIEMEHTAPHBIX YaCTHII.

25. KoHCTpYKIIMOHHAS TIPOYHOCTH MaTepHalia ¥ €€ CBSI3b CO CTPYKTYPOH.

BoOooNooa~LONE
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26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

Konctpykius u BUbI J1a3€poB.

Kpuosnekrponnka (MUKPOIJIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTMU U UX UCIIOJIb30BaHUE.

Jleonapo na BuHun — y4eHsbIi 1 n300peraTeb.

MaruauTtHble u3MepeHus (IPUHIUIIBI TOCTPOCHUS TPHUOOPOB, CIIOCOOBI H3MEPEHUS MATHUTHOTO
MOTOKA, MArHUTHOM MHTyKIUH).

Maiikn ®apajeii — co3aarenb YIeHHs 00 3JCKTPOMAarHUTHOM IIOJIE.
Makc I1nask.

MeTto1 MEUEHBIX aTOMOB.

MeTop1 HaOIIOICHUS U PETHCTPAIH PAAHUOAKTUBHBIX U3ITy4YEHUN U YACTHII.
Mertoapl onpeiesIeHus III0OTHOCTH.

Muxann BacunbeBuy JIOMOHOCOB — Y4€HBIN SHIUKIONEAUCT.
Mopenu aroma. OnbiT Pe3epdopa.

MonekyapHO-KUHETUYECKAsl TEOPUS UICAIbHBIX T'a30B.

MonHust — ra3oBblid pa3psig B IPUPOAHBIX YCIOBUSX.
HanotexHonorus — MeXIUCIUIUTMHAPHAS 001acTh (yHIaMEHTAIBHON U NPUKIAAHON HAYKH U
TEXHUKH.

Huxona Tecna: »xu3Hb 1 HEOOBIYATHBIC OTKPBITHSI.

Huxonait Konepauk — co3naresnb reTmoueHTpUYECKOM CUCTEMbI MUPA.
Hunbse bop — onuH U3 co3mareneil COBpeMEHHOMN (DU3HKH.
Hyxkneocunres Bo BeenenHoil.

OObsicHeHre (POTOCHHTE3a C TOUKH 3PCHUS (UK.

Orntuyeckue SIBICHUS B IPUPOJIE.

[lepeMeHHBIH JIEKTPUUECKUI TOK U €r0 IPUMEHEHUE.

[i1a3Ma — 4eTBepTOE COCTOSIHUE BEUIECTBA.

[Tnanetsr COTHEYHOM CUCTEMBI.

[TonynpoBOIHUKOBBIE TATYMKH TEMIIEPATYPHI.

[IpuMeHeHne KUIKUX KPUCTAJUIOB B POMBIIIJIEHHOCTH.

[IpuMeHeHue A1epHBIX PEaKTOPOB.

[Tpupona dheppomarueruszma.

[TpoGmeMbl 3K0JI0THH, CBSI3aHHBIE C UCITIOIH30BAHUEM TEIIJIOBBIX MAIITHH.
[Ipon3BoacTBO, Nepeaya U UCIOJIb30BAHUE DIIEKTPOIHEPTUH.
[Tpoucxoxaenne CoHEUHON CUCTEMBI.

[Tbe30anexTpuyeckuit 3PQPeKT ero npuMeHeHue.

Pa3BuTue cpeacTs cBsI3M U paamo.

PeakTuBHBIE ABUTATENN U OCHOBBI PAOOTHI TETIOBOM MAaITHBI.
PennkroBoe uznydeHue.

PenrtrenoBckue nyun. Ucropust otkpsitus. [Ipumenenue.

Poxxnenune u 3BOIIONNS 3BE3I.

Ponp K.O. [lnoaKoBCKOro B pa3BUTUHA KOCMOHABTHUKH.

CBeT — 2JIeKTpOMarHMTHas BOJTHA.

Cepreii [1aBnoBuu KoponeB — KOHCTPYKTOp U OpraHu3aTop MpOU3BOACTBA
PaKETHOKOCMUYECKOU TEXHUKH.

CoBpeMeHHast CITyTHUKOBAs! CBSI3b.

CneuunanbHas TEOpHUSI OTHOCUTEIbHOCTH.

CoBpeMeHHbIE CPEJICTBA CBSI3H.

CoJHIleE — HUCTOYHHK JKA3HU Ha 3eMIIE.

Tpanchopmaropst

VYrpaBnsieMblil TEPMOSAICPHBII CUHTES.

VYckopuTenu 3apsKEHHBIX YacTHII.

®dusnka U My3bIKa.

dusnyeckre CBOMCTBA aTMOC(EPHI.

®oroaddexrt. [Ipumenenue sBnenus poroaddexra.
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76. XaucKpucruan 3pcren — OCHOBOIIOIOKHHUK dJIEKTPOMAarHETH3MA.
77. llkana >J€KTPOMArHUTHBIX BOJIH.

78. DnekTpoHHAas MPOBOIUMOCTh METAIIIOB. CBEPXITPOBOAUMOCTD.

79. Dvmnmit XpuctuanoBudJIeHIT — pycckuit GU3HK.

TeMbl IpynmnoBbIX NPOEKTOB

. AKycTrU4eckue CBOWCTBa MOJIYIIPOBOHUKOB.
. BeCKOHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.
. Tomorpadus u ee npumMeHeHue.
Judpakius B HaIIEH )KU3HH.
Cwuiibl TpeHus.
VYabTpa3Byk (mosrydeHue, CBOMCTBA, MPUMEHEHHE).
DOTO3NEMEHTHI.
CoBpeMeHHast CITyTHUKOBAs! CBSI3b.
[IpoGiembl 3K0NI0THH, CBSI3aHHBIE C UCTIOIB30BAHUEM TEIIJIOBBIX MAIIIUH.
10 OTKpBITHE U TPUMEHEHHE BRICOKOTEMIIEPATYPHOU CBEPXIIPOBOIUMOCTH.

©CONDO A WD



2. TemaTH4ecKoe MJIAHUPOBAHUE

[Ipu peanu3zaruu cojepkaHus 0O0IIe00pa3oBaTENbHON YUEOHOW TUCHUIUIMHBI «DU3HKa»B
npeaenax ocBoeHus IIIICC3 nHa 6a3e oCHOBHOro o0mmiero oOpa3oBaHHS C IOJYYCHHEM CPEIHETO
obmiero oOpa3oBaHus MaKCUMalbHas yudeOHasi Harpy3Ka 0O0yJaroImxcsi cocTaBisieT- 182 aca, u3 HUX
aynutopHas (o0s3aTenbHasi) Harpy3ka ooydaromuxcs - 121 gac; ayauTopHas caMOCTOsITe/IbHas paboTa

cTyneHToB — 61uac.

TemaTn4yeckuii n1aH o01eodpa3oBaTeIbHON y4eOHOMH TUCHUIINHBI

Yyebuas nacpysxa, uac

Bo
83aUMOOelCBUL C % 3
Buo yuebnoii pabomoi. S . npenooasamenew | 2
0 [T
AyoumopHule 3auamus. B U3 Hix £51
N N I 3¢
Cooepoicanue 0dyuenus 3 g ] § . g 25
S
BBenenne. 2 1 1 1
Pa3nen 1. Mexanuka
33 24 | 20 | 4 9
Tewma 1.1. Kunematuka. 11 8 8 3
Tewma 1.2. 3akonsl Mexanuku HproToHa. 13 10 | 8 2 3
Tewma 1.3. 3akoHBI COXpaHEHUS. 9 6 4 2 3
Camocmosamenvnaa padboma: peuieHue 3aaad, pabora Hax
M3YYCHHBIM MaTepHalloM IOATOTOBKA K J1a0OpAaTOPHBIM 3aHATHUSM,
MOJITOTOBKA COOOIIEHNH, pedepaToB, WHANBUIYAIBHOTO MPOEKTa C
UCMOJb30BaHUEM  WHGOPMALIMOHHBIX  TEXHOJIOTUH, paboTta cC
Pa3TMYHBIMU HCTOYHUKAMU UH(POPMALIUH.
Pa3neua 2. OcHOBBI MOJIEKYISIPHOH (QU3NKH H TEPMOIMHAMHUKH
23 14 | 8 6 9
Tema 2.1. OCHOBBI MOJIEKYJISIPHO- KHHETUYECKOW TEOPUU T'a30B. 9 6 4 2 3
Tewma 2.2. OCHOBBI TEPMOJMHAMUKH S) 2 2 3
Tema 2.3. CBolicTBa MapoB, JKUIAKOCTEH U TBEPBIX TEIL. 9 6 2 4 3
Camocmoamenvnaa paboma. peuieHUE 3amad, TIOATOTOBKA K
71a00paTOPHBIM 3aHATHUSM, TOATOTOBKAa cooOIieHuil, pedeparos,
WH/IMBUYyAIEHOTO TPOEKTa C HWCIOJIB30BaHUEM HH(GOPMAIIMOHHBIX
TEXHOJIOTUH, paboTa ¢ pa3IMYHBIMU UCTOYHUKAMH HH(POPMALIHH.
Paznen 3.2uexkTpoanHamuka
47 32 120 | 12 | 15
Tema 3.1. DnexkrpocraTuka 7 4 | 4 3
Tewma 3.2. TTocTOSIHHBIN TOK. 19 16 | 6 | 10 | 3
Tewma 3.3. DIeKTpUUYECKUN TOK B PA3IMYHBIX CpeIax 5 2 2 3
Tewma 3.4. MaruutHble sIBICHUS 7 4 4 3
Tema 3.5. DnekTpoMarHuTHas HHAYKIHSL. 9 6 4 2 3
Camocmoamenvnaa padoma:pelieHue 3aaad, TMOATOTOBKA K
1ab0paTOpHBIM 3aHATHUSIM, IOATOTOBKA COOOIIEHUH, pedepaTos,
WHAMBUYAIBHOTO IPOEKTAa C HCHOJIb30BAHMEM HMH(OPMAIIMOHHBIX
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TEXHOJIOTHH.

Pa3znen 4. Kos1e0aHnus ¥ BOJHBI

27 18 | 14 10
Tema 4.1. Mexanuueckue KojiebaHus. 6 4 2 2
Tewma 4.2. Yapyrue BoJIHbI 4 2 2 2
Tewma 4.3. DneKTpoMarHUTHBIC KOJICOAHMS 11 8 6 3
Tema 4.4. DnekTpoMarHuTHbIE BOJIHbI 7 4 4 3
Camocmoamenvnana pabdoma. peELICHUE 3a/1a4,,I0ATOTOBKA K
71a00paTOPHBIM 3aHATHUSAM, TOATOTOBKAa COOOIIeHUH, pedeparos,
WHIUBUAYAIBHOTO MPOEKTa C HMCHOJIb30BAaHHUEM HH(POPMAIIMOHHBIX
TEXHOJIOTHH, padoTa ¢ pa3InYHBIMH UCTOYHUKAMU HH()OPMAIIUH.

Pazgen 5.0nTnka

14 10 | 6 4
Tewma 5.1. Ilpupona cBera. 6 4 2 2
Tema 5.2. BosiHOBbIE CBOMCTBA CBETA. 8 6 4 2
Camocmoamenvnan pabdoma. peluieHWe 3aaad, MOATOTOBKA K
71a00paTOPHBIM 3aHATHUSAM, TOATOTOBKAa COOOIIeHUH, pedeparos,
WHIUBUAYAIBHOTO TPOEKTa C MCIOIb30BaHHEM HH(DOPMALIMOHHBIX
TEXHOJIOTUH, paboTa ¢ pa3TMYHBIMU HCTOYHHUKAMH HWH(POPMALIHH.

Pa3nes 6.9/1eMeHTHI KBAHTOBOM (QU3UKHU

18 14 | 12 9
Tema 6.1. KBanToBas ontuka 7 4 4 3
Tema 6.2. ®usnka aroma 7 4 | 4 3
Tema 6.3. ®u3nKa aTOMHOTO s7Ipa 9 6 | 4 3
Bueayoumopnan camocmosamensnaa padoma:. padbota Haf
y4eOHBIM  MaTepHalioM, pelleHHe 3a7ad  KaueCTBEHHOTO U
KOJIMYECTBEHHOT'O  COJIEpXKaHMs,  MOJrOTOBKa cooOIIeHNH,
MIPE3EHTALAMN.

Pa3nea 7.9Bomronus Beesiennon

12 8 | 8 4
Tema 7.1. Ctpoenue u pazButie BeenenHoi 6 4 | 4 2
Tema 7.2. DBOIIOIINA 3BE3 6 4 4 2

Bneayoumopnaa camocmoamensnaa paboma. pabota Hax
y4eOHBIM MaTepuajoM, PEIICHHE 3a7ad, MOJTOTOBKAa COOOIICHUIH,
MIPE3EHTALIUMN.

Hpomeafcymounaﬂ ammecmauus 6 qbopme IK3aMeHa

Beezo | 182 [121[89 [32 | 61

XapakTepucTHKA OCHOBHBIX BU/J10B Y4eOHOI /1esiTeJIbHOCTH CTY1€HTOB
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Coneprkanue 00ydeHUs

XapakTepUCTHKa OCHOBHBIX BHIOB JEATEIBHOCTH CTYACHTOB (Ha YPOBHE YUeOHBIX JIeHCTBHUIT)

Beenenmue.

YMeHHsI TTOCTAaHOBKH IIeNeil NesTeNbHOCTH, INIAHHPOBAHHMS COOCTBEHHOH IEATEIBHOCTH JUIS
JOCTHXKCHUS IOCTaBJICHHBIX IleJeH, NMPEIBUJICHUS BO3MOMKHBIX PE3YJIbTATOB ITHUX JECHCTBHIA,
OpraHU3alliy CAaMOKOHTPOJIS U OLICHKU [IOJYy4EHHBIX PE3YJIbTATOB.
Pa3Butne crocoOHOCTH SICHO W TOYHO H3JIaraTh CBOM MBICIH, JIOTHYECKH O0OOCHOBBIBATH CBOIO
TOYKY 3pEHHs, BOCHPHHHMATh WM aHAIN3UPOBAaTh MHEHHS COOECEIHHWKOB, NMpPU3HABas IIPaBO
JPYroro 4ejI0BeKa Ha UHOE MHECHHUE.
[IponsBenenne n3mMepeHnst PU3NISCKNX BEIMIHNH U OIIEHKA TPAHHUIBI IIOTPEITHOCTEH H3MEpeHHI.
[IpencraBieHne rpaHuIB! TOTPEITHOCTEH H3MEPEHUH IIPH IOCTPOESHHUHN I'PAHKOB.
YMeHne BEICKa3bIBaTh THITOTE3H! IS 00BSICHEHHST HAOMIONaeMBIX SIBIICHUH.
YMeHue npeaaraTb MOJEIH SIBICHUIM.
VYka3aHue IpaHUIl NPHUMEHHUMOCTH (HU3NYECKHX 3aKOHOB. V3110’KEHHE OCHOBHBIX IOJIOKEHUH
COBPEMEHHOH Hay4HOH KapTUHBI MUpA.
[IpuBenenne nMpuMepoB BIMSIHUS OTKPHITHH B (DM3HMKE Ha IPOTpPecc B TEXHUKE M TEXHOJOTHH
IIPOU3BOJICTBA.

Vcnionp3oBanue MaTEpHeTa 1U1s TOMCKa HHPOPMALUH

Pa3zgea 1. Mexanuka

Tema 1.1.
Kunemaruxka.

HpeI[CTaBJ'IeHI/Ie MEXaHHUYCCKOI'0 JBUXKCHHA TEJIa YPAaBHCHUAMH 3aBUCUMOCTH KOOpAWHAT H
HpOCKL{I/Ieﬁ CKOPOCTHU OT BPEMEHHU. HpeZ[CTaBJ'IeHI/Ie MCXaHHYCCKOT'O JABUXXCHHUS TCJIa Fpa(i)I/IKaMI/I
3aBUCUMOCTH KOOpJAWHAT H HpOGKHHeﬁ CKOPOCTU OT BPEMCHHU. OnpezleneHI/Ie KoopauHat
l'[pOfII[eHHOFO IIyTHU, CKOPOCTH MU YCKOpPEHHUA TEJa IO l'pa(l)I/IKaM 3aBUCUMOCTH KOOpJHWHAT H
HpOGKL{I/Iﬁ CKOpPOCTU OT BPEMCHHU. Onpez{eneHHe KoopiuHaT HpOfII[eHHOFO IIyTH, CKOPOCTU U
YCKOPCHUs TEJIa 110 YpaBHECHUAM 3aBUCUMOCTU KOOPJIUHAT U HpOGKHI/Iﬁ CKOPOCTH OT BPEMCHHU.
HpOBeI[eHI/Ie CPaBHUTECJIBHOT'O aHaJIM3a paBHOMEPHOT'O U PABHOIIECPEMEHHOI'O Z[BI/I)KGHPIfI.
‘Yka3aHue UCITOJIb30BaHUS NOCTYIATEILHOTO U BpallaTCJIbHOI'O Z[BI/I)KCHI/If/i B TCXHHUKE.
HpI/IO6p€TeHI/Ie OIlbITa paGOTI)I B I'pYIIIE C BBINTOJIHCHUEM PA3JIMYHbIX COIIUAJIbHBIX ponef/i.
Pa3pa60TI<a BO3MOXKHOH CHCTEMBI Z[CﬁCTBI/Iﬁ U  KOHCTPYKOHU JId OSKCOCPUMEHTAJIBHOTO
OIIPEACICHNS KUHEMAaTHICCKUX BEJIMYNH.

HpeI[CTaBJ'IeHI/Ie I/IH(l)OpMaL[I/II/I O BUJax IBMKCHUSA B BUJIC Ta6J’II/IL[LI

Tema 1.2.
3aKOHEI
Hrrorona.

MCXaHUKHU

OOBsiCHEHNE IEMOHCTPALIOHHBIX KCIIEPUMEHTOB, TIOATBEPIKIAFONINX 3aKOH HHEPLIHH.
W3mepenue maccsl Tena. Mi3MepeHue cuiisl B3auMoieiicTBUS Tenl. Brrunciienyue 3HaueHus cui o
M3BECTHBIM 3HAYEHHSAM MacC B3aMMOJCHCTBYIOMINX Tl M UX N3MepeHHu. Berancnenne 3HaueHust
YCKOPEHHH TeJ 110 N3BECTHBIM 3HAYEHHAM AEHCTBYIOIUX CHII K Macc Tell. CpaBHEHUE CHITBI
neficTBUA U poTHBOeHcTBUs. [IpuMeHeHne 3aKkoHa BCEMUPHOTO TATOTEHUS MPU pacuérax CUII U
YCKOPEHUH B3aMMOJEHCTBYIOINX Tell. CpaBHEHHE YCKOPEHUsI CBOOOTHOTO MaeHHs Ha ITAaHEeTax
ConHeuHoll cuctemsl. BeieneHue B TekcTe yueOHMKa OCHOBHBIX KaTerOpuil HayuHOH
nHpopmarmn.

Tema 1.3.
3aKOHBI COXPAaHEHUS.

[IpumMeHeHNe 3aK0HA COXPAHEHHS UMITYJIBCA ISl BRIYUCIICHHUS U3MEHEHUH CKOPOCTEH Tel MpH UX
B3aMMOJICHCTBHIX.
W3mepenne paboTHI CHIT M MI3MEHEHHE KHHETHUECKON SHEPTUH Tena. Berarcienue paboTel cuil u
M3MEHEHUs] KHHETHIEeCKOW YHEPTHH TeTa.
Brluncnenne TOTEHIMAIbHOM SHEPTMH Tel B TpaBUTaMOHHOM mnone. OmpeneneHne
MOTEHIIMAIBHON SHEPruu yHpyro AehOPMHPOBAHHOTO Tejla MO W3BECTHOW JaedopManiu |
JKECTKOCTH Tella.
[IpuveHeHnne 3akoHAa COXpAaHEHHsS MEXaHWYECKOW OJHEPrHH TpH pacyerax pe3yJbTaToB
B3aMMOJICUCTBHI TeJ TPAaBUTAIIMOHHBIMU CHJIAMH M CHJIAMU YIPYTOCTH.
YkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHHUKH.
YkazaHue y4eOHbIX TUCIUIUINH, TPU H3YYEHHH KOTOPBIX UCTIONB3YIOTCS 3aKOHBI COXPaHEHHS

Paspnen 2. OcHOBBI MOJIEKYJISAPHOM (PM3MKH U TEPMOAMHAMHUKHU

Tema 2.1.

OCHOBBI  MOJIEKYJISIPHO-
KMHETUYECKOW  Teopuu
ra3os.

BrImonHeHNE  SKCIIEPUMEHTOB, CIYXKAIIUX A OOOCHOBAHUS MOJEKYJSIPHOKHHETHIECKOH
teopun (MKT).

Pemenne 3amad ¢ mMpUMEHEHHEM OCHOBHOTO YPaBHEHHS MOJICKYISIPHO-KHHETHYECKOH TeophH
ra3oB.

OmnpeneneHne mapaMeTpoB BENIECTBA B ra3000pa3sHOM COCTOSHUM HAa OCHOBAaHUH YPaBHEHHS
COCTOSIHUSI N/IaIbHOTO Ta3a.

OmnpeneneHne mapaMeTpoB BEMIECTBA B Ta3000pa3HOM COCTOSIHUH M POUCXOJSIINX MPOLECCOB
o rpadukam 3asucumoctu p (T),V (T), p (V).

OkcnepuMenTtansHoe uccienosanue 3asucuMoctd p (T), V (T), p (V). IIpeactaBnenne B Buzme
rpaduKoB H30XOPHOTO, H300apPHOTO ¥ N30TEPMUIECKOTO IPOIIECCOB.

Brrancnenne cpepHel KHHETHYECKOH SHEPrHM TEIUIOBOTO JABIDKEHHUS MOJEKYT IO W3BECTHOM
TeMIepaType BEIIeCTBa.

Bricka3piBaHME THIOTE3 AT OOBSICHEHUS HAOMIOJAEMbBIX SIBICHHUIL.
IIPUMEHUMOCTH MOJEIH «HAealbHbli ra3» u 3akoHoB MKT

VkazaHue TIpaHHI
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Tema 2.2.
OCHOBBI
TEPMOIUHAMUKHU

H3mepenne kommyecTBa TEIJIOTHI B Ipolieccax Terionepenadn. Pacuer xonpuecTBa TEIUIOTHI,
HEOOXOIUMOT0 /ISl OCYILECTBICHNUS 3aJAHHOTO Mpoliecca ¢ TemIonepeaaueii. Pacuer namenenus
BHYTPEHHEH SHEpruu Tejd, paboThl M NMEPEJAHHOTO KOIMYECTBA TEIUIOTHI C HCIOJIB30BaHUEM
MIEPBOT0 3aKOHA TEPMOJUHAMUKH.
Pacuer paboTbl, COBEepIICHHO# ra3om, 1o rpaduky 3aBucumoctu p (V).
Beraucnenne paGoThl ra3a, COBEpPIICHHOW NMPH M3MEHEHHH COCTOSHMS MO 3aMKHYTOMY IHKITY.
Bomuucnenne KIIJ| mpu coBepimieHun ra3oM paOOTHl B IpoLEccaX HW3MEHEHHs COCTOSHHUS II0
3aMKHyTOMY IUKITy. OObsiCHEHHE MPUHIUIIOB ASHCTBUS TEIIOBBIX MaIlIUH. JIeMOHCTpalys poiau
(GHU3KUKY B CO3MaHUU U COBEPIIEHCTBOBAHUM TEIUIOBBIX ABUTaTENEH.
W3noxkeHne cyTu 3KOJIOTHYECKHX MpoOeM, 00yCIOBIEHHBIX PabOTOl TENIOBBIX ABHraTenei u
MIPeANIOKEHNE MyTHU UX pelIeHHs. YKa3zaHHe I'PaHUll NPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKH.
YMeHue BeCTH AWAJIOT, BBICIYHNINBATh MHEHHE OMIMOHEHTA, yJ4acTBOBAaTh B AUCKYCCHH, OTKPHITO
BBIPXKaTh ¥ OTCTaUBaTh CBOIO TOUKY 3PEHUS.
Vka3aHue y4eOHBIX NOUCHUIUIHH, TPH H3YYEHHH KOTOPBIX HCIONB3YIOT Y4YeOHBIH MaTepHal
«OCHOBBI TEPMOANHAMUKH

Tema 2.3.

CaoiicTBa 11apoB,
KHUJIKOCTEH M TBEPABIX
Tell.

W3mepeHne BIaXXHOCTH BO3IyXa.
Pacuer xonuuecTBa TEMIOTHI, HEOOXOAUMOTO AN OCYLIECTBICHUS MpolEcca Nepexo/ja BEelecTBa
13 OJHOTO arperaTHOrO COCTOSIHUSI B IPYTO€.
OKCIepUMEHTaNbHOE HCCIIEOBAHUE TEIIOBBIX CBOWCTB BemecTBa. IIpuBeneHune mnpuMepoB
KaIWUBIPHBIX SBJICHUH B OBITY, IPUPOJIE, TEXHUKE.
HccnenoBanne MeXaHWYECKUX CBOWCTB TBEpABIX Tel. [IprMeHeHHe (U3HYECKUX MOHATUH U
3aKOHOB B y4eOHOM MaTepualie mpodeccHoHaTbHOTO XapakTepa.
Ucnonp3oBanme WHTepHera s moucka wMHpoOpMamuu O pa3paboTkax U IPHMEHEHHSIX
COBPEMEHHBIX TBEPJBIX M aMOP(HBIX MaTEPHAIOB

Pa3znen 3.9iekTpoaunamMuka

Tema 3.1. Brruucnenue cun B3auMOAEHCTBUS TOUEYHBIX IEKTPUUECKUX 3aPsIIOB.
ey eKTPOCTAaTHKA. BbluucneHue HanpsDKEHHOCTH  JIEKTPUYECKOrO  IOJIT  OJHOIO M HECKOJBKHX TOYEUYHBIX
JJIEKTPUYECKUX 3apsI0B.
Brruucnenue noTeHyana 31eKTPUIECKOro MoJisl OJJHOTO U HECKOJIBKUX TOUCUHBIX JIEKTPUYECKUX
3apan0B. M3MepeHne pasHOCTH MOTEHIHANIOB.
W3mepenne sHEprun 3IEKTPHYECKOTO MO 3apsHKEHHOTO KOHJIEHCATOPA.
Brruucnenue sHepruu 31eKTpUYecKOro Mojst 3apsyKeHHOT0 KOHEHcaTopa.
Pa3zpaboTka ImIaHa M BO3MOXKHOW CXEMBl JEHUCTBHH OKCIIEPUMEHTAIBHOTO OIPEISIICHUS
JNIEKTPOEMKOCTH KOHJIEHCATOPA U AUAIEKTPUYECKOI MPOHUIIAEMOCTH BEILECTBA.
ITpoBeneHNe CPaBHUTENPHOTO aHAIN3a IPABUTAILIMOHHOTO U JIEKTPOCTATHYECKOTO MOJIeH
Tema 3.2. M3mepeHne MOITHOCTH 3neKTpudeckoro Toka. M3mepenne 2/]C 1 BHYTpEeHHET0 COIPOTUBIICHUS

ITocTosSHHEII TOK.

HUCTOYHUKA TOKA.
BoinonHeHne pacyeToB CWJIBI TOKA W HANpsOKEHUH Ha YYacTKax dSJIEKTPUYECKHX IETei.
OOBsACHEHHE Ha TPUMEPE DIICKTPUUCCKOM mernu ¢ AByMs ucrounukamu toka (DJIC), B kakom

cllydae MCTOYHHK DJIEKTPHYCCKON SHEPruH paboTaeT B peXHMME I'eHepaTopa, a B KaKOM — B
peKuMe MOTpeOuTeNs.
OmpenienieHre  TeMmrepatypsl HHTH HakajduBaHus. V3MepeHHe BICKTPUYECKOro 3apsja
9IIEKTPOHA.

CHsTHE BOJIBTaMIIEPHO XapaKTePUCTHKHU IO,
Vcnonp3oBaHue HMHTEpHETa Ui TMOWCKA HH(POPMAIMK O MEPCIEKTHBAX  Pa3BUTHS
MOJTYIPOBOTHUKOBOM TEXHUKH.
Vcnonp3oBaHue HMHTEpHETa Ui TMOWCKAa HHPOPMAIMK O MHEPCIEKTHBAX  Pa3BUTHS

HOJTprOBOI[HPIKOBOﬁ TCXHUKH.

Tema 3.3.
DNEeKTpUYECKUid TOK B
Pa3IMYHBIX Cpeax..

OObsiCHEHHE OpUpPOJbl BJICKTPUUYECKOIO TOKa B METalIaX, JJICKTPOJIMTAX, ra3dax, BaKyymMe H
OJIyIpOBOJHUKAX. HpI/IMCHeHI/IC DJICKTPOJIM3a B TEXHUKE. Hposeaeﬂne CpaBHUTECJILHOTO
aHaiM3a HECAMOCTOATCIBHOIO M CaMOCTOATCIBHOTO Ta30BbIX paspsAa0B. Hcnonp3oBaHue
HUHTCPHETA JId TTIOUCKa PIH(l)OpMaLLI/II/I O NEPCHEKTUBAX Pa3BUTUA HOHprOBO}]HHKOBOﬁ TCXHUKH.

Tema 3.4.
MarsuTHbIE SIBJICHUS.

W3mepeHne MHAYKOIUH MarHATHOTO Mouis. BermcneHme cui, DEHCTBYIOMNX HAa IPOBOJHUK C
TOKOM B MarHUTHOM TIOJIE.
Brrancnenne cui, IeHCTBYIONMX Ha AIEKTPUUSCKUIT 3apsi, ABIDKYIINIICS B MATHUTHOM IIOJIE.
Brrancnenne sHEprUM MarHUTHOTO TIOJISL.
OObsiCHEHNE IPUHIINTIA ICHCTBHS IEKTPOIBUTATEIS.
OObsicHeHNE TIPUHINIIA EHCTBHS TeHEpaTopa 3IEKTPHIECKOr0 TOKA M 3IEKTPON3MEPHUTETBHBIX
npudopoB. OOBSICHEHNE NPHUHINNA IEHCTBUS Macc-CIeKTporpada, yCKOpHTeNleH 3apshKeHHBIX
gacTur. OOBSCHEHNE PO MATHUTHOTO TI0JISI 3€MITH B JKM3HHU PACTEHHUH, )KUBOTHBIX, YEJIOBEKa.

Tema 3.5.

VMccnenoBanue siBIEHUN 3JIEKTPOMarHUTHON MHAYKIIHMH, CAMOUHAYKIHH.
I[TpyBeeHHEe NPUMEPOB MPAKTHYECKOr0 NPHMEHEHHUs] N3YUYCHHBIX SIBICHUM, 3aKOHOB, IPHOOPOB,
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DJIEKTpOMarHuTHast
UHAYKIOUA.

YCTPOMCTB.
IIpoBeneHne CpaBHUTENBHOTO AaHANW3a CBOICTB 3JIEKTPOCTATUUECKOTO, MArHUTHOTO H
BUXPEBOT'0 EKTPUIECKHUX MONEH.
OObsicCHEHHE Ha NpPHUMEpPEe MAarHUTHBIX SIBICHHUM, MoueMy (U3MKy MOXKHO paccMaTpHBaTh Kak
MeTaJUCIUIUIHHY

Pa3gen 4. Koj1e0aHus ¥ BOJHBI

Tema 4.1.
Mexannueckue
KOJICOaHUS.

HccnenoBanue 3aBUCHMOCTH NEpHOJa KOJIEOAaHUH MAaTeMaTH4eCKOTO MasTHHKA OT €ro JUIMHBI,
Macchl M aMIUIUTYAbl KoneOanuiil. ViccnenoBaHue 3aBUCHMOCTH INEpHOAa KOJeOaHUH rpysa Ha
NPYXHHE OT €ro MacChl M JKECTKOCTH NPYKHHBI. BplumcieHue mnepuoma KoneGaHHi
MaTeMaTH4eCKOro MasTHHKAa IO HM3BECTHOMY 3HAUCHHIO €ro JUIMHBI. BhlYncieHue mnepuopa
KOJIOaHUH Ipy3a Ha NPYKHHE 10 W3BECTHBIM 3HAYCHHUSM €r0 MAcChl M KECTKOCTH INPYXKUHBL
BripaboTKa HaBBIKOB BOCIPHHHMATh, aHAJIM3UPOBATh, IiepepabarbiBaTh U NPEAbSBIATH
UH(GOPMAIMIO B COOTBETCTBHH C OCTABICHHBIMH 33/1a4aMH.

IlpuBeneHue  NPUMEPOB  aBTOKOJEOATENBHBIX ~ MEXaHMYECKHX  cHUCcTeM.  IIpoBeneHue

KiaccupUKaluy KonebaHui

Tema 4.2.
Ynpyrue BoIHbI

W3mepenne MIMHBI 3BYKOBOH BOJIHBI II0 pe3yJIbTaTaM HaOIIOJEHUH MHTep(EpeHINH 3BYKOBBIX
BOJIH.
HaGmonenne n o0bsicHeHHE sIBISHIN HHTep(EPeHIINN 1 TU(PPAKINT MEXAHHIESCKIX BOJIH.
[pencraBienne oGiacTell NMPUMEHEHHS YIBTPa3ByKa M MEPCIEKTUBBI €r0 HCIOJIL30BAHUS B
Pa3IMYHBIX 00JIACTSIX HAYKH, TEXHUKH, B MEAUIIMHE.
U3noxkeHue CyTH HSKOJOTHYECKHX IPOOJeM, CBSI3aHHBIX C BO3ICHCTBHEM 3BYKOBBIX BOJIH Ha
OpraHM3M 4eJoBeKa

Tema 4.3. HaGumonenne ocuiiorpaMM rapMOHHYIECKHUX KOJIEOaHUH CHITBI TOKA B LIETIN.
ey eKTPOMATHUTHBIE W3mepeHne 31eKTpoeMKOCTH KOHIeHcaTopa. M3meperne HZYKTHBHOCTb KATYIIKH.
HccnenoBanue SBIEHUS 3IEKTPUUECKOTO PE30HAHCA B OCIEIOBATENHHOM IETIH.
KoJIeOaHusI [IpoBenenne aHaTOTHH MEXTY (HU3HICCKIMH BEINIHHAMH, XapaKTEPU3YIOIIMHI MEXaHUIECKYTO
1 EeKTPOMATHUTHYIO KoJieOaTenbHbIe CHCTEMBI.
Pacuer 3HaueHni! CHIBI TOKA U HAIIPSDKEHUSI HA BJIEMEHTAX IEITH IEPEMEHHOTO TOKa.
HccnenoBanue mNpUHIMIA JeHCTBHS TpaHchopmaropa. MccnenoBanue NpUHIMIIA JEHCTBHS
reHepaTtopa IepeMeHHOro Toka. lcnoms3zoBanme HMHTepHeTra mins moucka uH(DOpMAuu o
COBPEMEHHBIX CIocobax mepesadn SIeKTPOIHEPIHU
Tema 4.4. OcymiecTBIeHIE paguonepesadll W paguonpueMa. MccienoBaHue CBOHCTB 3I€KTPOMAarHUTHBIX
ey eKTPOMATHUTHBIE BOJIH C TIOMOIIBIO MOOHIIBHOTO Tele(oHa.
Pa3BuTHe IIEeHHOCTHOTO OTHOIICHUS K M3y4aeMbIM Ha YpOKax (hH3UKH OOBEKTaM U OCBAUBAEMbBIM
BOJIHBI BumaM JestenbHOocTH. OOBSCHEHHE NPHHIUITHATGHOTO pa3iUduds TPHPOJBl YHOPYTHX H
JNIEKTPOMATHUTHBIX BOJH. VI37OXKEHHME CyTH JKOJNOTHYECKHX MpoOieM, CBA3aHHBIX C
JNIEKTPOMATHUTHBIMHU KOJICOAHUSIMH M BOJTHAMH.
OOBsiCHEHNE POJH IMEKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX HCCIIENOBaHMUAX BeeneHno
Pa3nen 5.0ntuka
Tema 5.1. [IpumMeHeHNe Ha IPAaKTHKE 3aKOHOB OTPa)KEHUS U NIPEJIOMIICHUS CBETa NIPU PELLCHUH 3a1ay.

IIpupona ceera

OrnpenienieHne CreKTpaJIbHbIX TPaHULl YyBCTBUTEIHLHOCTH YEJIOBEUYECKOIo IJ1a3a.
YMeHue CTpouTh M300paKeHUs TPEIMETOB, JaBacMble JTHH3aMHU. PacueT pacCTOSHHS OT JIMH3BI
JI0 U300pakeHus peMeTa.
Pacdet onTHYECKOW CHJIBI JTMH3BI.
H3mepeHne GOKYCHOTO PACCTOSIHUS JINH3HI.
HcnbiTanue Mozeneit MUKpOCKOIa M TelecKona

Tema 5.2.
BomHoBrle
CBeTa.

CBOMCTBA

HaGmonenne siBaeHus wuHTep(QEpeHIMH 3JIeKTPOMAarHUTHBIX BoyiH. HalOmioneHue sBieHHs
Ju(dPaKIMY dJIEKTPOMarHUTHBIX BOJH. HaOmoneHue sBeHns NONIIpU3aliy 3JIeKTPOMAarHUTHBIX
BOJIH. [I3MepeHuWe JUIMHBI CBETOBOW BOJIHBI MO pe3ysibTaTaM HAOMIONAEHHS SIBICHUS
nHTepdepenmu. Habmonenue seinenns audpaxuun ceeta. HabmoneHne sBieHus NOIspU3anum
U aucnepcun ceeta. [Touck pasznuuumii U cxoAcTBa MeXIy TU(PPAKIHOHHBIM U JUCIEPCUOHHBIM
CHEKTPaMHu.

[IpuBeneHne MNpPUMEPOB TOSBIEHHS B IPUPOAE M MHCIOJNb30BaHHUA B TEXHUKE SBJICHUH
uHTepepeHuny, AnGpaKkunuy, NONIPU3AUMN W JAUCIEPCHU CBeTa. llepednciieHHe MeTOJ0B

MI03HaHUsl, KOTOpPbIE UCIOIb30BaHbI IPY U3YYECHUH YKA3aHHBIX SIBICHUM

Pa3zpnen 6.9/1eMeHTBI KBAHTOBOM (PU3MKH

Tema 6.1.
KBanToBas ontuka

Ha6monerne ¢oroanexrpuaeckoro 3¢doexra. OObsicHeHne 3akoHOB CTONETOBa Ha OCHOBE
KBaHTOBBIX IIPECTABICHH.

PacyeT MaKCUMaJIbHOIT KHHETHYECKOH 3HEPTHH HJIEKTPOHOB MPHU (HOTOINNEKTPHUECKOM 3D deKTe.
Omnpenenenne pabOTHl  BBIXOAA JMEKTPOHa 1O TpadUKy 3aBHCHMOCTH MaKCHMAalbHOM
KUHETHYECKOI 3HEprud (HOTOSNEKTPOHOB OT 4YacTOTHI cBeTa. M3MepeHue paboOThI BBIXOAA
9NIEKTPOHA.

ITepeuncnennie TpPUOOPOB YCTAHOBKH, B KOTOPHIX HpHUMEHseTcss 0e3- HMHEpLHOHHOCTD
¢doroaddexra.

OObsicHEHNE KOPITyCKYyISIPHO-BOJHOBOTO JAyanu3Ma CBOHCTB (oToHOB. OOBsACHEHHE ponn
KBAaHTOBOW ONTUKH B Pa3BUTHH COBPEMCHHOHN (PU3UKH
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Tema 6.2.

duzuka atoma

Ha6JIIO,IIeHI/Ie JIMHEWYATHIX CHeKTpOB.BLI‘H/IC.HeHI/Ie JUIMHBI BOJIHBI JI€ BpOfUISI JacTulbl C

MU3BECTHBIM 3HAYCHUEM HUMITYJIbCA.
Pacder wacToThI 1 JUIMHBI BOJIHBI UCITYCKAaeMOI'0 CBETa MpU NEPEXOJIC aTOMa BOAOPOJa U3 OAHOTO
CTAallMOHAPHOI'0 COCTOAHHUSA B JApYroe. OOBsICHEHHE TMPOUCXOKIACHUS JINHEWYaTOTO CIICKTpa
arToMa BOJAOpOAa W pasjinvust JTIMHEHYATBIX CIICKTPOB pPa3JIMYHBIX Ta30B. Hccnenoranue
JIMHEWYaTOTO CIICKTpa.
I/ICCJ'[eZ[OBaHI/Ie npyuHIOUna pa60TI;I JIFOMUHECIICHTHOW JIAMITHI. Ha6HIOHeHI/I€ U 00BbsSCHEHHE
npuHIUIa Z[eﬁCTBHﬂ Jlasepa. HpI/IBeI[eHI/Ie IIpUMEPOB UCIIOJIB30BaHUA JIa3€pa B COBpeMeHHOfI
HayKE€ U TCXHUKE.

Vcnons3oBanue I/IHTepHeTa JUUI TIOUCKa I/IH(l)OpMaIII/II/I 0 NEPCHCKTUBAX NPUMCEHCHUS J1a3€pa

Tema 6.3.

duznka aTOMHOTO sapa

PerucrpupoBanue saepHbIX U3Ty4eHUl ¢ moMombto cueTuuka ['eiirepa.
Pacuer sHepruu cBs31 aTOMHBIX sIIEP.
OnpezneneHue 3apsia U MacCOBOIO 4YKCJIA aTOMHOIO s/pa, BO3HHMKAIOUIEIO B pe3yibTaTe
PaZin0aKTUBHOIO pacnaja.
Brruncienne sHepruy, 0CBOOOKIAIONMIECHCS IIPH PaANOAKTHBHOM pacriaje.
Onpezenexue NpoIyKTOB AJEPHON peaKkLUm.
Brrancnenne sHeprum, 0cBOOOKIAroNIeics PH SIIepHBIX peakuusix. [loHnManne npenMynecTs n
HEOCTaTKOB  HCIIOJIb30BAHUS ~ aTOMHOM  DHEPrUM U HOHU3UPYIOUIMX  M3JIydeHUd B
MIPOMBIIUIEHHOCTH, MEAULIUHE.
U3noxkeHue CyTH OKOJOTHYECKHX MpOoOJieM, CBSI3aHHBIX C OHOJIOTHYECKHM JIeHCTBHEM
PaZnOaKTUBHBIX U3Iy4EeHUH.
[IpoBenenne knaccupUKAIUKM BIIEMEHTApHBIX YacTHI[ 110 HMX (U3MYECKUM XapaKTepPHUCTUKaM
(macce, 3apsity, BpEMEHH XKU3HH, CITUHY H T.11.).
[NonnMaHue eHHOCTEH HAyYHOTO MO3HAHWS MHpa He BOOOIIE AJIS YesOBeUecTBa B IETIOM, a Ul
Ka)XIOT0 00ydYaromerocst JMYHO, IIEHHOCTEH OBJAIEHHS METOJOM HAyYHOTO IIO3HAHMS JUIS
JOCTIDKCHUSI yCIeXa B TI000M BHJIE MPAKTHIECKOH AeSTeNbHOCTH

Pazgea 7.9Boaonusa Beeaennoii

Tema 7.1.

CrpoeHue u pasBuUTHE

Bcenennorii.
3BE3]T

OBOIIOLHUI

HabGmnronenue 3a 3Be3namu, JIyHO# U miaHeTaMu B Teneckorn. HaOuioaeHne CONMHEYHBIX ISTEH C
TIOMOIIIBIO TEJIECKOIa U COJTHEYHOTO dKpaHa.
Hcnonp3oBanue MHTEpHETA JUIs TIOMCKA N300pasKeHUH KOCMUYIECKUX 00BEKTOB 1 HH(OPMAIMU 00
nx ocobeHHocTsix OOCYyXIeHHEe BO3MOXKHBIX CIIeHapHeB 3Boirouuu Bcenennoil. Mcnonb3oBanue
HHTepHeTa i1 TOWCKa COBPEMEHHON uWHpopMaluu o pa3Butud Bcenennoit. Oruenka
MHPOPMAINH C TIO3UINH €€ CBOMCTB: JOCTOBEPHOCTH, 0OBEKTUBHOCTH, IIOJIHOTHI, aKTYaJIbHOCTH U
T. I.Brrancnenne sHeprun, 0cBOOOKIAIONICHCS TIPH TEPMOSACPHBIX PEAKIUAX.
DopMyaHpoBKa POOIIEM TEPMOSICPHOHN SYHEPTETHKH.
OOBbsiICHEHHE BIUSHHSA CONHEYHON akTHBHOCTH Ha 3emiro. [loHMMaHWE PO KOCMHYECKHX
HCCIIeTIOBAHUM, X HAYYHOTO U SKOHOMHUYECKOTO 3HAYCHUSI.
O0cykIeHre COBPEMEHHBIX THUITOTE3 O MPOUCX0KICHUN COTHEUHOH CHCTEMBI
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3. YueOHO-MeToAuYeCKoe U MaTepPUATIbHO-TEXHUYECKOE o0ecneueHue MPorpaMmbl
001eo0pazoBaTeJIbHONY4eOHOM JUCHMIIIIHHBI

OcBoeHue mporpaMMbl 00111€00pazoBaTeIbHONYUeOHON AUCHUMILTUHBI «DU3NKa»ipeanonaraet
Hanu4uue B MpoeCCUOHATBHOM 00pa30BaTEeIbHON OpTraHu3aliy, PeaTu3yroliel 00pa3oBaTeIbHYIO
nporpammy cpeaHero oomiero oopasoBanus B npesaenax ocsoenus [IIICC3 CITO na 6a3e 0CHOBHOTO
o0miero o0pa3oBaHus, yueOHOTO KaOWHETa €CTECTBEHHOHAYYHBIX JUCIHILINH.

[lepeueHb OCHOBHOTO 00OPYI0BaHMs, Y4€OHO-HATIISIHBIX TTOCOOMIA:

e  KOMIUIEKT MeOesu AJs MpernoaaBares,

e JIEMOHCTPALMOHHBIN CTOJI,

e KOMIUIEKT MeOenu A1 o0ydaromuxcs Ha 25 N0Ca0uHbIX MECT,
e 11a0OpaTOpHBIE CTCH/IBI,

e JIOCKa ayJUTOpHA,

e KOMIUIEKT y4eOHBIX IJIAKaTOB,

e  KOMIUIEKT HOPTPETOB YUEHbIX-(DU3UKOB,

e TabJMIAa JeMOHCTPAIIMOHHAS «IPUCTABKHU JJISi 00pa30BaHMsI KPATHBIX U IOJBHBIX SIHHULD),
e TabiuIa JeMOHCTpPAllMOHHAs «()U3HUECKUE TOCTOSIHHBIEY,

e TabIMIA JEMOHCTPAIIMOHHAS «MEXIIYHApOAHAS CUCTEMA CTUHHIL CHY,
e TEpPMOMETD,

e Oapomerp,

e IICUXPOMETP,

e  KOMIBIOTED,

e MyJbTHUMEIHA-TIPOEKTOP,

e DKpaH HACTCHHBI,

e IITAaTUB C My(TOH U JAMKOMH,

e JINHAMOMETPBHI,

e OpYCKH C OTBEPCTHUSMH,

e HalopsI TET,

e BeChl J1a0OpaTOpHBIE,

e  KaNWUISPbI, NPOOUPKHU, KAJTOPUMETPHI,

e yCTaHOBKa JabopaTOpHas «M3MEpPEHHE I'a30BOM MOCTOSIHHOIY,
e yCTaHOBKa JlabopaTopHas «K03(p(UIHUEHT MOBEPXHOCTHOTO HATSHKEHUS AKUIKOCTU»,
e mpuOOp /7151 IEMOHCTPAIMH I'a30BbIX 3aKOHOB,

e  JKHJIKOCTHBI MaHOMETP,

e mpuOoOp 171 U3ydeHus nedopMaliy pacTsKEHUs, IPYKHUHBI,

e Ha0Op MO 3IEKTPOCTATHKE,

e  MaIlMHA 3JEKTPOPOpHAs Malasi MdM,

e  aMIIEpMETPBI, BOIbTMETPBI, PE3UCTOPHI, KIHOUH, COETUHUTENIbHbIE IPOBO/IA,
e HabOp KOH/IEHCATOPOB Y4EOHBIH,

e HalOp Mo paAMOTEXHHUKE,

e  MOJEJIb AIEKTPOABUTATENS,

e peocTtar yuyeOHbIH,

e BOJBTOMMETD,

e TEPMOPE3UCTOPHI,

e TepMolapa,

e  KOHJIEHCATOPHI JEMOHCTPALIUOHHBIE,

e JIEMOHCTPAL[MOHHBII KOMILJIEKT IO MIEKTPOJIUHAMUKE,

e PEryisTOp HaNpPSKEHMUS,

e yCTaHOBKa JJa0OpaTOpHAas «3JEKTPOHHO-IBIPOYHBIN EPEX0.1»,
e  MYJIbTHUMETP,

e MalllMHA BOJHOBAS,

e YCTaHOBKa JlaDopaTOpHasi «3JIEKTPOMAarHUTHbIE BOJIHBI,



e JIMH3BI,2KpaHbL,3epKaa,.
e cTpobockor,

e  OCBETUTE]b,

e IUIOCKONApaJUICNIbHBIC IUTACTHUHBI,

e ycTaHOBKa JabopaTopHas «BHEUIHHUN (HOTOdPPEKT»,
e CIIEKTPOCKOTII,

e IUIMTKA DJIEKTPUYECKAs.

[Tporpammuoe obecrieueHue:

e Microsoft Windows 7 (ureH3MsI Ne61046615, aBTOpH30BaHHBIIN HOMED
nunensuara 91049631Z2ZE1410),
. Microsoft Office 2003 (numensus Ne41764220, aBTOPU30BaHHBIA  HOMEP

nunensuara 61748179ZZE0902),PN KL 4851RATFQ Kaspersky WorkSpace Security Russian
Edition.250-499 User 1 yearEducationalRenewalLicense (Jlunensuonnoe cornamienne Ne
JIOA300419/1-1/175).

B O6ubnuoreunsiii GoHJ BXOAAT Yy4EOHUKH, y4EOHO-METOIUYECKUI KOMIUIEKC TUCIUILIAHBI
(YMK]I), obecneunBaronme OCBOCHHE WHTETPUPOBAHHON Y4eOHOW AUCHUIUIMHBI «Dusukay,
PEKOMEHIOBaHHbBIE WJIM JOMYIIEHHBIE JIJI WCIIOJIb30BAaHUS B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHu3alysaX, pean3ylIHMX 00pa30BaTEIbHYI0 MPOrpaMMy CpeAaHero oOmiero oOpa3oBaHUsS B
npenenax ocsoenus [IIICC3 CIIO Ha 6a3e ocHOBHOTO 00111ero 00pa3oBaHMUsL.

bubnuoTeunplii GOHI MOXKET OBITH JOIMOJHEH (M3HMYECKUMH SHIIUMKJIONCIUSIMH, aTIacaMH,
CIIOBapsIMH U XpecTOMaTHel 1Mo (Gpu3uKe, CIpaBOYHUKAMH M0 (PU3UKE M TEXHHUKE, HAyYHOU W HAy4YHO-
MOIYJISIPHOM JIMTEPATYPOU €CTECTBEHHOHAYYHOT'O COICP/KAHUSL.

B mpouecce ocBoeHuss MporpaMMbl Y4eOHON AHUCHMIUIMHBI CTYIACHTBl JOJDKHBI HMETh
BO3MOXXHOCTbB JIOCTYIIA K JICKTPOHHBIM Y4eOHBIM MaTepuasiaM 1o (pu3uKe, UMEIONIIMCS B CBOOOTHOM
noctyme B ceTu MHTepHET (371eKTPOHHBIM KHUTAM, IPAKTUKyMaM, TeCTaM H JIp.).
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4. UndopmanuonHoe odecrieyeHue 00ydeHHs

Jluteparypa 1Jifl CTYy1€HTOB
1. Tpobumosa, T. 1. Kparkuii kypc ¢uzuku ¢ mpuMepamMu penieHus 3aaad : yaeonoe nocooue / T.U.
Tpodumona. - 4-¢ usn., crep. - M. : KHOPYC, 2017. - 280 c. - (Cpennee mpodeccruoHaIbHOe
o0OpasoBaHue).
2. ImutpueBa B.®., ®usuka ans npodeccuii M cnenuagbHOCTeH TexHuueckoro npoduis. COOpHUK
3amad: y4e0. rmocobue mis CTya. yupexkaeHuu cpea.npod. oopazoanus/B. @. mutpueBa. — M. :
Nznarenbckuit neHTp «Akamemusi», 2017.- 256 ¢. ISBN 978-5-4468-5119-5.

Jluteparypa 1Jis npenogaBareei
1.06 o6pa3oBanuu B Poccuiickoit @enepanuu:penepanbublii 3aKoH ot 29.12. 2012 Ne 273-D3 (B pen.
denepanpabIx 3ak0oHOB OT 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-D3,
ot 23.07.2013 No 203-@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-
@3, or 05.05.2014 Ne 84-®3, or 27.05.2014 Ne 135-@3, or 04.06.2014 Ne 148-®3, c wu3m.,
BHeceHHbIMH DenepanbHbiM  3akoHOM OT 04.06.2014 Ne 145-®3 , B pea. Or 03.07.2016,c
n3m.ot19.12.2016.
2.Ilpuka3 MunucrepctBa obOpa3zoBanusi U Hayku P® ot 31 mekabps 2015 Nel578 «O BHecenuu
U3MEHeHH B (elepabHbBI TOCyJapCTBEHHBI 00pa30BaTENbHBIA CTAaHJAPT CPEJAHEro OOIIEro
oOpa3oBaHMs, YTBEPKAEHHBIM mpuKa3oM MuHuctepcTBa oOpa3oBaHuss W Hayku Poccuiickoit
@enepauuu ot 17 mas 2012 Ned13.
3.IIpuka3 MunoOpnayku Poccum ot 29.12.2014 Neo 1645 «O BHecenuu uszmenenuit B Ilpukas
MunucrepcTBa odpazoBanus 1 Hayku Poccuiickoit ®eneparum ot 17.05.2012 Ne 413 “O0 yrBepxk-
neHun QeneparbHOTr0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPeaHEro (MOJHOro) O0IIero
00pazoBaHUs».
4.ITucemo [lemaprameHTa rocy1apcTBEHHOU MOJIUTHUKH B cepe MOAroToBKU pabounx kaapos u 10
MunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHIanuu MO OpraHU3alMM IOJYYECHUS
cpeaHero oOmero oOpa3oBaHMs B Ipeseiax OCBOEHHUS 00pa3oBaTeNbHBIX NPOTPAMM CPEIHEro
npodeccnoHarbHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOTO OOIEro 00pa3oBaHUs C y4yeTOM TpeOOBaHMA
(benepanbHBIX TOCYIApPCTBEHHBIX O00pa30oBaTEIbHBIX CTaHJIAPTOB M IOJNydyaeMod mpodeccuu HIu
CHEIHAIbHOCTH CPeIHEro Npo(heCcCHOHATLHOTO 00pa30BaHUs».
5.IIpumepHas ocHOBHas o0OleoOpazoBaTenabHas MporpamMma cpeaHero oomero o0Opa3oBaHus,
ol00peHHass pemieHueM  (denepanrbHOro  y4eOHO-METOAMYECKOro OOBEeIWHEHUs 10 olIeMy
o0Opa3zoBaHHIO(TIPOTOKOT OT 28 uroHs 2016T. Ne2/163.
6.®enepanbubiii 3akoH oT 10.01.2002 Ne 7-®3 «O6 oxpaHe okpyxkaromeil cpeias» (B ped. oT
25.06.2012, c u3m. ot 05.03.2013) // C3 P®D. — 2002. — Ne 2. — Cr. 133.
7.Konctutyuus Poccuiickoit ®enepauuu (IpuHATa BCEHApOAHBIM TosocoBanuem 12.12.1993) (c
Y4ETOM TOMPAaBOK, BHECEHHBIX (peepalbHBIMH KOHCTUTYIIMOHHBIMU 3aKoHamu P® o mompaBkax k
Koncrurynuu PO ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4. —
Cr. 445.
9.Ky3nenos, C. M. CnpaBounuk mo ¢usuke : yaeobnoe nmocooue mis CIIO / C. U. Ky3nenos, K. U.
Porosun ; mon penakuueii B. B. Jlapuono. — Caparos : [IpodobpazoBanue, 2017. — 219 ¢. — ISBN
978-5-4488-0030-6. — Tekct: 37eKTpOHHBIN // DilekTpoHHO-OMOIHOoTeuHas cuctemMa IPR BOOKS
[caiit]. — URL.: http://www.iprbookshop.ru/66399.htmi
10.Haymunk, B. H. ®u3uka u TexHuKa B JEMOHCTPALMOHHOM 3KcrepuMeHTe. O4YepKh UCTOPHUH :

mocoobme / B. H. Haymumk, T. A. Sfpomenko. — MuHck : PecmyOnuKaHCKUIT HHCTUTYT
npodeccronanbHoro odpazosanus (PUIIO), 2017. — 280 c. — ISBN 978-985-503-654-9. — Tekcr :
ANEeKTPOHHBIA // DnexTpoHHO-OmOmmoteunas cucrema I[PR  BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/67781.html

11.PomanoBa, B. B. ®usuka. [Ipumepsl pemienus 3agau : yuyebnoe mocodbue / B. B. PomanoBa. —
MuHck : PecrryOnukanckuii ”HCTHTYT npodeccnoHanbHoro odpasosanus (PUII0), 2017. — 348 ¢c. —
ISBN 978-985-503-737-9. — TekcT : 2MeKTpOHHBINH // DneKTpoHHO-OmOIMoTeyHas cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/84903.htmi
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12.CraponybueBa, [. II. Kypc nekumii mo d¢usuke. MexaHuka, MOJICKyspHas (usuka,
TepMOJUHAMUKA. DJIEKTPUUYECTBO U MarHeTH3M : yuyeOHOoe mocoOue JUisi CTYACHTOB arpapHbIX BY30B,
oOyuaronuxcss 1o HampaBieHusMm: 35.03.06 - Arpoumkenepus u 23.03.03 - Dxcrmuryaramus
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAalIMH M KOMIUIEKCOB: YuebOHoe mocobue / Crapoxybuesa I'.I1.,
Xamenko A.A. - Craspononb:CtI'AY, 2017. - 168 c.: ISBN. - Tekcr : anekrponssiii. - URL:
https://znanium.com/catalog/product/976263 (nata

13.®u3uka : Kypc MHTEHCHUBHOH TOJTOTOBKM K TecTHpoBaHHWio W dk3ameny / JI. B. Tanun, I'. C.
KemOposckuii, B. M. Ctpenbuens, B. I'. llleneneBuy. — 2-e¢ u3g. — Mumnck : Terpanut, 2017. — 464
c. — ISBN 978-985-7081-92-9. — TekcT : 31eKTpOHHBIH // DNeKTpoHHO-O0nbmunoTeunas cucrema IPR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/88853.html

HHTepHET-pecypenbl

1. T'ymwua, H. B. YauBurensnas ¢usuka / H. B. I'ynmua. — 2-e uzn., ucnp. u J01. —
Mocksa : M3natensctBo FOpaiit, 2020. — 442 c¢. — (OtkpsoiTas Hayka). — ISBN 978-5-534-12880-
2. — Texcrt : anexkrponnsiii // OBC KOpaiir [caiiT]. — URL: https://urait.ru/bcode/448494

2.  Jmutpuesa, E. . ®usnka B npuMepax u 3afadax : yauedbHoe nocodue / E.W.
Hmurtpuesa, JI.JI. Uesnera, JI.JI. KocTroduenko. - 2-¢ u3a., nepepad. u gon. - Mocksa : POPYM :
HNH®PA-M, 2021. - 512 c. - (IIpodeccuonanproe oopazoanue). - ISBN 978-5-91134-712-3. -
Tekcr : anextponusiit. - URL: https://znanium.com/catalog/product/1138798

3. Kysuenos, C. U. CnpaBounuk no ¢usuke : yuedHoe nocoodue mist CI10 / C. U.
Kysnenos, K. . Porosun ; non penakuueii B. B. Jlapuono. — Caparos : [IpododpazoBanue, 2017.
— 219 c. — ISBN 978-5-4488-0030-6. — Tekct: 37eKTpOHHBII // DIEKTPOHHO-OMOINOTeUHAs
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/66399.html

4.  Tlaneiruna, A. B. ®usuka : nabopatopusiit mpaktukym i CI1IO / A. B. Ilanbiruna. —
Caparos : [Ipodobpazosanue, 2019. — 84 ¢. — ISBN 978-5-4488-0331-4. — Tekcr : 27I€KTPOHHBII
/I DnexkrponHo-o6ubmmoteunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/86155.html

5. [TapmakoB, A. H. ®usuka B 3agauax. Mexanuka : yaueobnoe nmocobdue ans CI1IO / A. H.
[MTapmakoB. — Capatos : [IpodobpazoBanue, Aii [Tu Ap Menua, 2020. — 198 ¢. — ISBN 978-5-
4488-0665-0, 978-5-4497-0263-0. — TekcT : 31€KTPOHHBIN // DNEKTPOHHO-OMOINOTEYHAst CUCTEMA
IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/88764.html

6. Ilapmakos, A. H. ®u3uka B 3agauax. DiaekTpoMarHeTusM : yuedHoe nocodue jyist CI10
/ A. H. ITapmrakoB. — Capatos : [IpodoOpaszoBanue, Aii [Tu Ap Menua, 2020. — 199 c. — ISBN
978-5-4488-0727-5, 978-5-4497-0275-3. — TeKCT : 31€KTPOHHBIN // DNEKTpOHHO-OMOINOTEYHAS
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/88766.html

7.  Yakak, A. A. Monekynspnas gusuka : yueonoe nocodue ans CIIO / A. A. Yakak ; nox
penakuueit M. I'. Kyuepenko. — Capatos : IIpodobpazosanue, 2020. — 377 ¢. — ISBN 978-5-
4488-0670-4. — TekcT : 31MeKTPOHHBIH // DieKTpoHHO-O0nbmoTeunas cuctema IPR BOOKS : [caiit].
— URL.: http://www.iprbookshop.ru/91895.html
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