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1. PE3YJIbTATBIOCBOEHUAYYEBHOI'O ITPEJJMETA

OcBoenue conepkanus yueOHoro npeamera «Pusuka» odecneuynBaeT TOCTHKEHUE
CTYJAEHTAMM CJEIYIOIIMUX PE3yIbTaTOB:
JIMYHOCTHBIX:

JI1. yyBCTBO TOpPIOCTH M YBaXXEHUSI K UCTOPUU M JOCTUKEHHUSIM OTEUYECTBEHHOMU
¢u3znueckoil Hayku; (U3MYECKH TPaMOTHOE IOBEJAEHHE B IPO(EeCcCHOHATBLHOU
JESITEIbHOCTH U OBITY IIPH 00pallieHuH ¢ TpuOopaMu U YCTPOHCTBAMU;

JI2. TOTOBHOCTH K MPOJOJKEHUIO OOpa30BaHMs U MOBBIIICHHUS KBATH()HUKAIUU B
n30paHHON TPO(ECCHOHATBHON NIeATEIbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIH
(bu3MYECKUX KOMIIETEHIIUH B 3TOM;

JI3.yMeHre wuCronb30BaTh JOCTHXKEHHUS COBPEMEHHOW (PU3MYECKOW HAyKu H
(bu3MYECKUX TEXHOJOTHI ISl MOBBIIIEHUSI COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO Pa3BUTHUS
B BbIOpaHHOW PO(eCcCHOHANBHOM NeTENbHOCTH;

JI4. ymeHue caMoCTOSATENbHO 100bIBaTh HOBBIE JUIS ce€0sl (pU3MUYECKUE 3HAHMS,
UCIOJIb3Ys 111 3TOr0 AOCTYIHbBIE HCTOYHUKHN UH(OpMaIHH;

JIS. yMeHue BBICTpauBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIIEHUS B KOMAaHJE IO
pELIEHUIO 001X 3a/1a4;

JI6.yMeHne yrnpaBisATh CBOEH I03HABATEIBHOW JESATENBHOCTHIO, IPOBOIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTI'O Pa3BUTHS;

JI7. nns ryxux, cinabocplayX, 03 IHOONIOXIIUX 00y4arOIIHUXCS:
CHOCOOHOCTh K COIIMAJIbHOM aJanTali M MHTETpalud B OOIIECTBE, B TOM YHUCIE IpU
pealv3alii BO3MOXKHOCTEH KOMMYHHKAIlMM Ha OCHOBE CJIOBECHON peuu (BKIHOYas
YCTHYIO KOMMYHUKAIIMIO), a TaKXKe, MPHU KEITaHUHU, KOMMYHUKAIlMU Ha OCHOBE KECTOBOM
peuu ¢ JIMLIaMHu, UMEIOIIUMH HapYIICHHs CITyXa;

JI8. nnst oGyuaronuxcs ¢ HapyIeHUsIMU OTIOPHO-ABUTaTEIbHOTO anmapara:
BJIa/ICHHE HABBIKAMU MPOCTPAHCTBEHHOW M COLMATIBHO-OBITOBONM OPHUEHTUPOBKHU; YMEHHE
CaMOCTOSITENIBHO U O€30IacCHO MEPEIBUraThCsl B 3HAKOMOM M HE3HAKOMOM IIPOCTPAHCTBE
C MCIIOJIb30BAaHUEM CIIELMATIBHOIO 000PYAOBAHNUS;

CIIOCOOHOCTh K OCMBICIEHUI0O M JauddepeHnuanyy KapTUHbl MUpPA, €€ BpPEMEHHO-
IIPOCTPaHCTBEHHON OpraHu3aluy;

CIIOCOOHOCTBh K OCMBICIIEHUIO COLIUAIBHOIO OKPYKEHMsI, CBOETO MECTa B HEM, IIPUHSTHE
COOTBETCTBYIOILMX BO3PACTY LIEHHOCTEW U COLIMATIBHBIX POJIEH;

JI9. 151 0Gyyarommxcs ¢ paccTpONCTBAMU ayTUCTHUECKOIO CIIEKTpa:
dbopMupoBaHHE YMEHHUS CJEIOBaTh OTPA0OTAHHOW CHCTEME TMpaBUJ TOBEICHUS U
B3aMMOJICICTBUSI B MPHUBBIUYHBIX OBITOBBIX, Y4YEOHBIX M COLMAJIBHBIX CHUTYaIUsX,
YAEP>KUBATh TPaHUIIbI B3aUMOJCHCTBYS; 3HAHUE CBOMX MPEANOYTEHUN (OrpaHUYeHUN) B
OBITOBOM cdepe u chepe UHTEPECOB.

MeTanpeaMeTHbIX:

no3HaBaTeJbHbIE:

IIY Y 1.ucnosib30BaHr€ Pa3IMYHbIX BUJIOB IMO3HABATEJIBHON NESATEIBHOCTH IS
penieHus puznUecKux 3a7a4, MPUMEHEHUE OCHOBHBIX METOOB MO3HAHUS (HAOJI0ICHMS,



OTMCAHUSI, U3MEPEHHUSI, SKCIIEPUMEHTA) JIJISl U3YUEHHUS PA3TUUYHBIX CTOPOH OKPYKAIOIIEH
NENCTBUTEIBHOCTH;

HYY/I2. ucnonp30BaHUE OCHOBHBIX MHTEJUIEKTYAJIBbHBIX ONEpalvii: MOCTAHOBKH
3aiaud, (opMyIuMpoOBaHUSI THUIIOTE3, aHAIM3a W CHHTE3a, CpaBHEHHUSA, 000O0IIEHUs,
CUCTEMAaTU3AllNM, BBISBICHUS IPUYUHHO-CIECICTBEHHBIX CBS3€H, IOWCKAa aHaJIOTOB,
(GbopMyIUpOBaHUS BBIBOJAOB ISl M3YUYEHUS! Pa3IUYHBIX CTOPOH (U3HUECKUX OOBEKTOB,
SABJICHUM M TIPOILIECCOB, C KOTOPHIMU BO3HHMKAE€T HEOOXOJUMOCTh CTaJKUBATHCS B
npodeccronanpHO chepe;

Y'Y A3.ymMeHne reHepupoBaTh UJICU U ONPENETSATh CPEACTBA, HEOOXOIUMBIE IS
UX pealn3alui;

IIYY/J4. ymeHwe UCHOJB30BaTh pPa3IU4YHbIE MCTOYHUKHA I IOJTYYEHUS
¢bu3ndeckoit nHpopMaIuu, OTICHUBATH €€ JOCTOBEPHOCT;

MNYYAS. nns tayxux, ciaaboCHbIIanmX, MTO3AHOOTIOXIINX O0y4YaloUuXCs:
BJaJICHUE HaBbIKAMHM ONpPENENICHUs U HUCIOpaBIEHUS CHEU(PUUYECKUX OLIMOOK
(arpaMMaTH3MOB) B MUCHbMEHHOMN U YCTHOU peuu;

MMYY]6. nis oOyyarmmxcs ¢ pacCTPOMCTBAMHM ayTEHTUYECKOTO CIEKTpa:
OBJIAJICHUE YMEHUEM BBINIOJHATH AEHCTBUA MO 33JaHHOMY aJITOPUTMY WM 00pasily Mpu
COMPOBOXK/IAIOMICH MOMOIIM TEIaroruyeckoro pabOTHUKA M OPraHU3YyIONIeH MOMOIIU
TBIOTOPA;

HYYA7. oBiageHue  yMEHUMEM  AKTUBHOTO  WCIIOJB30BAaHUS  3HAKOBO-
CUMBOJIMYECKUX CPEICTB I TIpeICcTaBlieHus MHGopMaIui 00 M3y9aeMbIXx 00OBEKTaX U
MpoIeccax, pa3IUYHBIX CXEM pEIIeHUs YYEOHBIX U TMPAKTUYECKUX 3adad MpHU
OpPraHMU3YIOLIEH TOMOLIY NIEJArora-riCuxXoao0ra u ThIoTopa;

IIYY/8. cnocoOHOCTE CaMOCTOSITEIBHO JEMCTBOBAaTH B COOTBETCTBHH C
3aIaHHBIMA  JTAJIOHAMU TP TOWCKE WHQPOPMAIMA B PA3IUYHBIX HCTOYHHUKAX,
KPUTUYECKH OIICHUBATh W MHTEPIIPETUPOBATH MOJTydaeMyt0 HH(OOPMAITUIO U3 PA3THIHBIX
HUCTOYHUKOB.

KOMMYHHMKATUBHBIC:

KYY/J1l. ymenue nyOIuyHO TPEACTaBIATh PE3YJNbTaThl  COOCTBEHHOIO
UCCIIEJOBAaHUs, BECTH OUCKYCCUM, NOCTYIHO W TAPMOHHMYHO COYETasl COAEpKaHUE H
dhopMBbI ipeacTaBIsIeMON HH(POPMAITUH;

KYVY2. nns oOydaromuxcs ¢ pacCTpOWCTBAMU ayTEHTHYECKOTO CHEKTpa:
OBJIAQJICHUE YMEHHMEM AaJE€KBAaTHO PEarupoBaTh B CTAaHAAPTHOM CUTyallMd Ha YCIEX H
HEyJlauy, KOHCTPYKTUBHO JIEMCTBOBATH JAXKE B CUTyALUSIX HEYCIIEXa IPU OPraHU3YIOLIEH
MOMOILH THIOTOPA;

KYVY/3. cnocoOHOCTh CaMOCTOSITENBHO OOpaTHTBhCS K  IEJaroruieckomy
paboTHHUKY (TIEAArory-TICUXOJIOTY, COIMAJbHOMY TI€Jarory) B CiIy4dae JIMYHBIX
3aTPyAHEHHN B PEIICHUN KaKOTO-JIM0O0 BOMPOCa;

KYVY/J4. i rayxux, ciaOoCHbIIANIMX, MO3AHOOTJIOXIINX —O0YyYaroUIuXCs:
BJaJICHUE HaBbIKAMHU ONpPENENICHUs MW HUCHOpaBIEHUS CHEIU(PUUYECKUX OLIMOOK
(arpaMMaTH3MOB) B MMCHbMEHHOM U YCTHOU peuu;

peryJisiTUBHbIE:

PYVY/Il.yMeHue aHamu3UpoBaTh U NPEACTABIATH HHOOPMALUIO B Pa3TUYHBIX
BUJIAX;



PYY/2. ucnosb30BaHUE OCHOBHBIX HHTEIUIEKTYAJIbHBIX ONEpALMil: MOCTAHOBKU
3aiaud, (opMyIuMpoBaHUSI THUIIOTE3, aHAIM3a W CHHTE3a, CpaBHEHHUSA, 000O0IIEHUs,
CUCTEMATHU3AllK, BBISABICHUS TMPUYUHHO-CIEICTBEHHBIX CBS3€W, IMOMCKAa aHaJOroB,
(GbopMyIUpOBaHUS BBIBOJOB ISl M3YYEHUS! Pa3IUYHBIX CTOPOH (U3HUECKUX OOBEKTOB,
SABJICHUM M TIPOILIECCOB, C KOTOPHIMU BO3HHMKAE€T HEOOXOJUMOCTh CTaJIKUBATHCS B
npodeccuoHanbHOU cepe;

PYVY 3. nns 00yyaromuxcs ¢ pacCTpOUCTBAMU ayTEHTUUECKOTO CIIEKTpa:
CIIOCOOHOCTh TUTAHUPOBATh, KOHTPOJMPOBATH U OIEHWBATh COOCTBEHHBIC Y4EOHBIE
JEUCTBUSA B COOTBETCTBHUM C IOCTABJIECHHOM 3aJadel M YCJIOBUAMM €€ peanu3aluu Npu
COTIPOBOXAAIOIIECH MOMOIIM TMEJAarornyeckoro pabOTHUKA M OPraHU3YIOLIEH MOMOIIU
TBIOTOPA;

PYY]l4. oBnageHue yMeHUEM OMNpeAensiaTh Haumbojee 3(PPEeKTUBHBIE CIIOCOOBI
JOCTHKEHHSI pe3yibTara MpU COMPOBOMKAAIOIIECH MOMOIIY MEAArornyeckoro paboTHUKA
Y OpraHu3yIoLIed TOMOIIM ThIOTOPA;

PYVY]IS. oBimaneHne yMEHUEM OLEHUBATh PE3YJIbTAT CBOEH JIESATEIBHOCTH B
COOTBETCTBHUHM C 33JJaHHBIMU 3TAJIOHAMHU MPU OPraHU3YIOLIEH MTOMOIIU ThIOTOPA;

PYVY]l6. cIOCOOHOCTh CaMOCTOSTEIbHO JEMCTBOBAaTH B COOTBETCTBUHM C
3alaHHBIMK  ATAJIOHAMU TIPU TOUCKE MHPOPMALMM B PA3IUYHBIX HCTOYHHUKAX,
KPUTHUYECKU OLIEHUBATh U UHTEPIPETUPOBATH MOTydaeMyl0 HHGOPMAIIMIO U3 PA3TUYHBIX
MCTOYHHUKOB.

NnpeaIMeTHBIX:

I131. chopmMupoBaHHOCTH MPEACTABICHUI O POJIK U MeCTe (PU3UKH B COBPEMEHHOU
HAyYHOM KapTHMHE MHpa; MOHUMaHHEe (UINYECKON CYHITHOCTH HAaOII0AaeMbIX BO
Bcenennoii sBnenu#t, ponu Qu3ukd B POPMUPOBAHUU KPYyro3opa M (HyHKIHOHAIBLHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIeHHsI MPAKTUYECKUX 3a]1ay;

IIy1. BJIAJICHUE OCHOBOITOJIAratoIUMH buznyeckuMu MOHATUSAMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMHU W TEOPUSIMU YBEPEHHOE HCHOJb30BaHUE (PU3NYECKON
TEPMUHOJIOTUU U CUMBOJIUKH;

ITY2. BrageHne OCHOBHBIMH METOAAMH HAYYHOTO MO3HAHUS, UCIOJb3YyEeMbIMU B
¢bu3uKe: HaOIIOEHUEM, OTIUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

ITY3. ymeHus oOpabGaTbiBaTh pe3yibTaTbl W3MEPEHHUM, OOHApPYKUBAThH
3aBUCUMOCTh MEXIY (PU3MUECKUMU BEIMYMHAMU, OOBSICHATH MOJYyYeHHBIE PE3yJIbTaThl U
JIeNaTh BHIBOJIBI,

I132. cpopmMupoBaHHOCTH YMEHHUS peiaTh (HU3NUECKHUE 3a/1a4H;

I133. chopMUPOBAHHOCTH, YMEHHsS NPHUMEHATHb TMOJY4YCHHbIE 3HAHWUS MJis
OOBSICHEHUS! YCIOBHM MPOTEKaHUs PU3NUECKUX ABJICHUI B IpUpoie, TpodheCcCHOHATBLHON
chepe U AN NPUHATUS MPAKTHUECKUX PEUICHUH B MOBCEAHEBHON KU3HU;

I134. chopMupoBaHHOCTH COOCTBEHHOU IMO3WIIMH MO OTHOIICHHIO K (PU3HUECKOU
uH(pOpMaLKH, TOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

I135. Osnanenue u CcHOPMHUPOBAHHOCTH MPEACTABICHUN NpaBUIAMH 3allUCU
dbuznueckux Gopmyn penbedHO-TOUEHHOM cucTtembl o0o3HadueHuid JI. bpauns (ms
CJIETIBIX U CJIA00BUIAIINX O0YUAIOIINXCS).



2. COAEP)KAHHUE YYEBHOI'O ITPEJIMETA

BBenenue

®du3nka — Hayka o HauboJiee 0OIIUX CBOMCTBAX MPUPOIBI.

EcrecTBeHHO-HAy4HBId METOJ IIO3HAHUS, €ro BO3MOXHOCTM W TPaHHUILIbI
OPUMEHUMOCTH. OKCIIEPUMEHT U TEOpUS B IPOLECCE IO3HAHUS NPUPOJBI.
MopenupoBanue puU3M4ecKuX SBIECHUHN U mpolieccoB. Posb skcriepuMeHTa u TeOpuu B
npouecce Mno3HaHuss npuponabl. Pusmyeckas BennunHa. [lorpemHocTn u3MepeHun
¢bu3nueckux BenmnuuH. Ous3ndeckue 3aKoHBI. [ paHUIBI MPUMEHUMOCTH (U3HUECKUX
3akoHOB. [loHsiTHE O (M3HUecKO KapTuHE Mupa. 3HaueHHe (DU3HKU MPU OCBOCHUU
npodeccuit CI1O u cnenmansuocteir  CIIO.

1. Mexanuka

Kunematuka. Mexanunueckoe nBuxenue. Ilepememenue. Ilytb. CkopocCTb.
PaBHOMEpHOE  TIPAMOJIMHEWHOE  JNBWXKEHHE. YCKOpeHue. PaBHomepeMeHHOe
npsiMoJinHelHoe JBkeHue. CBoOoIHOE najieHue. [[BrkeHue Tena, OpOoIIeHHOro Mo/
YIJIOM K TOPU30HTY. PAaBHOMEPHOE IBUKEHUE IO OKPY’KHOCTH.

3akonbl mexanuku Herorona. [lepeiii 3akodn Hetotona. Cuna. Macca. Mmmynbc.
Bropoii 3akon HeroToHa. OCHOBHOM 3aKOH KJIACCUYECKOW AMHAMUKHU. TpeTuil 3aKoH
Hprorona. 3akoH BcemupHOro TAroteHud. ['paButanronHoe mnojie. Cuna TSHKECTH.
Bec. CnnocoOwt u3mepenust maccel Tel. CUibl B MEXaHUKE.

3aKoHBI COXpaHeHHMSI B MeXaHHMKe. 3aKOH COXpPaHEHUs UMITyJibca. PeakThuBHOE
newkenne. Pabora cuibel. Pabora moTeHIMambHBIX CWI. MOIIHOCTH. ODHEPTHA.
Kunernueckas sneprus. [loreHumanbHas 3Heprus. 3aKOH COXPaHEHHsI MEXaHUYECKOU
sHepruu. [IpuMeHeHre 3aKOHOB COXPaHECHMUSL.

JHemoncmpayuu

3aBUCUMOCTh TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.

Buapl MeXaHMYECKOTO IBUKEHUS.

3aBUCUMOCTb YCKOPEHUS T€JIa OT €r0 MacChl U CUJIbI, IEUCTBYIOILIEH HA TEJIO.

CroxeHue CHil.

PaBeHCTBO U MPOTUBOIOI0KHOCTh HAITPABJIEHUSI CUIT IEUCTBUSA U

OPOTUBOACHCTBHS.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JedopMaliu.

Cuel TpeHus.

HesecomocTs.

PeakTuBHOE NBUXKEHUE.

[lepexon moTeHNIMAIBHON PHEPTUHN B KHHETHUECKYIO U OOPATHO.

Jlabopamopnwie pabomut

HccnenoBanue nBHKEHUS TENA MO ACUCTBUEM NTOCTOSHHOM CHUJIBI.

N3ydeHnune 3aKkoHa COXpaHEHUS UMITYJIbCA.

CoxpaHeHHEe MEXaHWYECKOW SHEPIrUU MPU JBUKEHUM TEJA MOJ JIEUCTBUEM CHII
TSPKECTH U YIIPYTOCTH.

CpaBHeHMe padOThI CHIIbI C ”3BMEHEHHEM KUHETUYECKON YHEPruu Tela.

N3yyeHnue 3aKOHOB COXpaHEHHs Ha NpUMEpEe yAapa WapoB U OaUIMCTUYECKOIrO
MasATHHUKA.



N3yuenne 0coOOEHHOCTEH CHITBI TPEHUS (CKOJBKEHUS).

2. OCHOBBI MOJIEKYJISIPHOI GU3MKHA U TEPMOAMHAMHUKH

OCHOBBI MOJIEKYJSIPHO-KMHETHYEeCKOM Teopum. HneanbHbiii r1a3. OCHOBHBIC
NOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOM Teopuu. Pa3meppl M Macca MOJIEKYN H
atomoB. bpoyHoBckoe aBmxenue. uddysus. Cuibl U 3HEPTUS MEXKMOJIEKYISIPHOTO
B3aumojerctBus. CTpoeHue ra3000pa3HbIX, JKUJIKUX M TBepAblx Ten. Ckopoctu
IBUKEHUSI MOJIEKYJ M HUX u3MepeHue. Maeanbublii ras. JlaBienue rasa. OCHOBHOE
YPaBHEHME  MOJIEKYJIDHO-KMHETUYECKOW  TEOpuM Tra3oB. Temmeparypa u ee
U3MEpEHHE. ["a3z0BBIE 3aKOHBI. AOGCOMIOTHBIH HYJIb TEMIIEPATYpPHI.
TepmoanHaMpueckas IIKajga TEMIEPATYpbl. YPAaBHEHUE COCTOSHUS HIIECAIBHOIO
raza. MonsipHas ra3oBasi IOCTOSIHHAS.

OcHoBbl TepMoaMHaMHUKH. OCHOBHBIE TOHATHS M omnpeneiaeHus. BHyTpeHHss
DHEPrusi CUCTEMBbl. BHYTpeHHsIs1 sHeprusi uaealbHOro rasa. Pabora m Temiora Kak
dbopmbl TiepeAaund SHEpPruu. TermnoeMKOCTh. YAelibHas TEIIOEMKOCTh. YpaBHEHUE
terioBoro Oananca. IlepBoe Hayano TepMoOJMHAMHUKU. AuabaTHBIA Mpoliecc.
[Tpunuun npeiictBusi TermioBot  mamubbl.  KIIJ[ TemnoBoro asurarens. Bropoe
Hayajao TEPMOAMHAMHKHU. TepmMoanHaMuuecKas HIKaja TeMIeparyp. XOJOAWUIbHBIE
MamuHbl. TennoBeie nBuratenu. OXpaHa NpUpPOAIbIL.

CroiicTBa nmapos. Vcnapenue u KoHaeHcanus. HachleHHbI ap U €ro CBOMCTBA.
AOcomoTHasT W OTHOCUTENbHAs BIIAXHOCTh Bo3ayxa. Touka pocel. Kunenwue.
3aBUCUMOCTh TEMIIEpaTypbl KUIEHUs OT jaBieHus. lleperpereiii map U ero
VICIIOJIb30BaHNE B TEXHHUKE.

CpoiictBa :KuakocTeil. XapakTEpUCTHKAa KUIAKOIO COCTOSHMSI BELIECTBA.
[ToBEpXHOCTHBII CIIOM XKUAKOCTH. DHEPIUsl MOBEPXHOCTHOIO CJosl. SIBJieHUs Ha
TPaHULIE )KUJIKOCTHU C TBEPABIM TEIOM. KanuiisipHbIe SIBICHUS.

CeoiicTBa TBepAbIX Tejl. XapaKTEPUCTUKA TBEPAOTO COCTOSIHUS BEIIECTBA.
Ynpyrue cBoicTBa TBEPABIX TeJl. 3akoH [ 'yka. MexaHnueckre CBOMCTBA TBEPABIX TEJl.
TennoBoe pacmpeHne TBEPABIX Te U xKuAKocTen. [lmaBienne n kpuctau3anusi.

Jlemoncmpayuu

JIBuKeHue OpOyHOBCKUX YaCTHII.

Huddysus.

N3meHenue naBieHus raa ¢ U'3MEHEHHUEM TeMIIepaTyphl PU MOCTOSIHHOM 00beMe.

N3otepmuyeckuii 1 M300apHBIN TPOIECCHI.

V3meHeHre BHyTpEeHHEN 3HEPTUU TEJ MPU COBEPILICHUU PabOTHI.

Mogenn TEIUIOBBIX ABUTATEIIEH.

Kurnenue BobI pu NOHMKEHHOM JABIICHUMU.

IIcuxpomerp u Turpomerp.

SIBneHrs NOBEPXHOCTHOTO HATSIKEHHS U CMAYMBAHUA.

Kpucramisl, amopdHbie BelecTsa, KUAKOKPUCTAIUTMYECKUE TENA.

Jlabopamopnwie padbomut

N3mepeHne BIa>XHOCTH BO3yXa.

N3mepeHne moBEpXHOCTHOTO HATSKEHUS KUJIKOCTH.

Hab6nronenue nponecca Kpuctamuin3auu

N3yuenue aedopManiiu pacTsKEHUs.



N3yuyeHue TeninoBoro pacIMpeHust TBEPbIX TEN.
N3yuenne ocoOOEHHOCTEH TEMIOBOTO PACIIUPEHUST BOAbBI

3. DJIeKTPOAUHAMHUKA

JJIeKTpUUYeCKoe MmoJie. DJIECKTPUUECKUE 3apsiibl. 3aKOH COXpaHEHHMS 3apsjia. 3aKOH
Kynona. Onekrpuueckoe nosie. HanpspkeHHOCTh 3nekTpuueckoro mois. [IpuHiun
cymnepno3unuu nosen. Pabora cuin anekrpocratudeckoro nossd. [lorennuan. Pasnocts
MOTEHIMAIOB. DKBUIOTEHIUAJIbHbBIE TOBEPXHOCTH. CBSI3b MEKY HAMPS)KEHHOCTHIO U
Pa3HOCTBIO IMOTEHUMAIOB 3JEKTPUUYECKOTO NOJA. J[MAJIEKTPUKH B 3JIEKTPUUECKOM
nosne. Ilonsgpuzauus 1uAAEKTpUKOB. [IpOBOAHHMKM B  3JIEKTPUYECKOM  IIOJIE.
Kongencaropel. CoequHeHHe KOHACHCATOPOB B Oarapero. DHEprusi 3apsyKEHHOTO
KOHJIEHCATOpa. DHEPIrusl 3JEKTPUYECKOTO MOJIA.

3aKoHBbI MOCTOSIHHOTO TOKA. YCIOBUS, HEOOXOJMMBIE IJii BO3HUKHOBEHUS U
NOAAEPKAHUS DIIEKTPUUYECKOro Toka. Cuila Toka U IUIOTHOCTh TOKAa. 3akoH Owma aiis
yuactka uenu 060e3 DJIC. 3aBUCMMOCTh 3JIEKTPUUYECKOTO COMPOTUBICHUS OT
Marepualna, JJIMHbl W IUIOIIAJH IONEPEYHOI0 CEYEHHS] MPOBOJHHMKA. 3aBUCHUMOCTb
ANEKTPUUYECKOTO CONPOTUBJICHUS IPOBOJHUKOB OT TEMIIEPATYPHI.
ONEeKTPOJBUKYIIAasi Cujla HWCTOYHMKA  TOoKa. 3akoH OMa [ NOJHOM LIEeNHu.
Coenunenne npoBOAHHMKOB. COEIMHEHME HCTOYHUKOB J3JIEKTPUUECKON JIHEPTUM B
Oarapero. 3akon [[xoyns — Jlenna. PaGota m MOIIHOCTH 3JIEKTPUUECKOTO TOKA.
TennoBoe neucTBHE TOKA.

DJIeKTpuYeckHii TOK B MNOJaynpoBogHMKax. CoOCTBeHHass MPOBOJUMOCTD
MOJIyPOBOIHUKOB. [107ynIpoBOIHUKOBBIE TPHUOOPHI.

MarnuTHOe moJie. BEeKTOp MHIYKIIMM MarHUTHOTO MOJisA. /|edcTBME MarHUTHOIO
IOJIsI Ha NPSIMOJIMHEWHBIA MPOBOAHUK C TOKOM. 3akoH Ammepa. B3aumonerctBue
TOKOB. MarHuTHblii moTok. PabGoTra mo mnepeMenieHuI0 MPOBOJHUKA C TOKOM B
MAarHuTHOM moJie. J[elicTBME MarHUTHOrO TMOJs Ha ABWXKymmica 3apsan. Cuna
Jlopenna. Onpenenenue yaenbHOro 3apaaa. Y CKOpUTENH 3apSAKEHHbBIX YaCTHLI.

JJIEKTPOMATHUTHAsT HMHAYKIUS. OJEKTPOMarHuTHas WHIOyKOUs. Buxpesoe
anekTpuueckoe noisie. CaMOMHAYKIHS. DHEPrUsi MATHUTHOTO TOJIA.

Jlemoncmpayuu

B3aumopernicTBre 3apsyKEHHBIX TEIl.

[IpOBOIHHUKY B JIEKTPHUUECKOM IIOJIE.

JIMDIIEKTPUKY B JIEKTPHUUECKOM I10JI€.

Konpgencaropsr.

TerioBoe NeNCTBUE BIEKTPUUECKOTO TOKA.

CobcTBeHHAs U IPUMECHAs! IPOBOAUMOCTD MOTYITPOBOIHHKOB.

I1oaynpOBOHUKOBBIN AUOI.

Tpan3ucrop.

OmnbIT DpcTena.

B3anmoneiicTBue MPOBOAHUKOB C TOKAMMU.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM ITOJIEM.

DIIEKTPOJIBUTATEb.

DneKTpOn3MepUTENbHBIE TPUOOPHI.



DneKTpOMarHUTHAS] WHTYKITHSL.

Onbitel Dapanes.

3aBucumocth DJIC caMOMHAYKIMH OT CKOPOCTH M3MEHEHHUS CHUJIbl TOKa H
UHAYKTUBHOCTH MPOBOJHUKA.

PaboTa snekrporeneparopa.

Tpanchopmarop.

Jlabopamopnwie padomut

N3yuenue 3akoHa OMa JiJ1sl ydacTKa LEMH, [TOCIEeI0BAaTEIbHOTO U MTapalIeIbHOTO
COEIMHEHHSI MPOBOJIHHUKOB.

N3yuenue 3akona Oma 1715 NOJIHOM 1ienu. M3ydeHue siBiIeHus

AIEKTPOMATHUTHON WHTYKITHH.

Omnpenenenne korhuIIMEeHTa MOJIE3HOTO JEHCTBUS JIEKTPUUECKOr0 YaiHHUKA.

Onpenenenre TeMIiepaTypbl HUTH JIAMITbl HAKAJIMBAHHUSL.

Onpenenenue D/]C v BHyTpEHHEr0 COPOTUBIICHUS UCTOYHUKA HAMNPSKEHUS.

4. KosieOanust U BOJIHBI

Mexanuyeckue koJiedanusi. KoneOarenbHoe gaBmxeHue. ['apmoHMueckue
kosnebanusi. CBoOOAHBIE MeXaHWYecKue KoneOaHus. JIuHeliHble MexaHHuYecKue
KosiebaTesbHble cUcTeMbl. lIpeBpalenne sHepruu npu KosueOaTelbHOM JBUKECHHHU.
CB0OOOHBIE 3aTyXarolMe MEXaHWYeCKUe KoyeOaHus. BbIHyXIeHHbIE MEXaHUUYECKUE
KoJIe0aHMs.

Ynpyrue Boansbl. [lonepednsie U NpoaOJIbHBIE BOJHBI. XapaKTEPUCTUKN BOJIHBI.
YpaBuenue miuockoi 6erymeid BoiaHsl. MaTepdepenius Bonn. [lonsrue o audpakunu
BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHHE.

DJIeKTPOMATHUTHBbIe KoJeOaHuss. CBOOOAHbBIC 3IEKTPOMArHUTHBIE KOJIeOaHUS.
[IpeBparienue 3Heprun B Koiae0aTeIbHOM KOHTYpe. 3aTyXarollue 31eKTPOMarHuTHhIE
kKosnebanus.  ['eHepaTop ~ He3aTyXaroIIMX  JJEKTPOMAarHUTHBIX  KoJIeOaHMIL.
BeinykneHHble  snekTpuueckue — kosieOanus. IlepeMennslii  TOk. I'eHeparop
EPEMEHHOI0 TOKa. EMKOCTHOE M MHAYKTHUBHOE CONPOTHUBIICHHS IIEPEMEHHOIO TOKA.
3akoH OMa JuId DJEKTPUUYECKON IenM MepeMEeHHOro Toka. Pabora M MOIIHOCTH
nepeMeHHoro toka. I'eHeparopsl Toka. TpancopmaTtopsl. TOKH BBICOKON 4YacCTOTHI.
[Tony4yenue, nepenaya u paclpeacIIeHAE IEKTPOIHEPTIUH.

DJIEKTPOMATHUTHBIE BOJIHBI. OJIEKTPOMArHUTHOE II0JIE Kak OcoObIi BuUA
MaTepuu. DJIEKTPOMarHuTHbIe BOJIHBL. Bubpartop I'epra. OTKpBITHIN KoJeOaTeTbHbIN
koHTYp. M300perenne pagno A. C. IlonoBsiM. I[lonsiTHE 0  paauMOCBs3M.
[IpuMeHeHre 3IIEeKTPOMAarHUTHBIX BOJIH.

Jemoncmpayuu

CB0OOIHBIC U BBEIHYKJIEHHBIE MEXaHUUECKHE KOJICOaHUSI.
Pe3onanc.

OO6pazoBaHue U PaCIPOCTPAHEHUE YIIPYTUX BOJIH.
YacroTa xonebaHuii 1 BpICOTA TOHA 3BYKA.

CB00OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHuUs.
OcuwiiorpaMma MepeMEHHOI0 TOKa.

Konnencarop B ienu nepeMeHHOro TOKa.



Karymika vHIyKTUBHOCTH B IIETIH NTEPEMEHHOTO TOKA.

Pe3onanc B mocnefoBaTelbHOM IIENMM MEPEMEHHOTo TokKa. M3nyueHue wu

IPUEM DJIEKTPOMArHUTHBIX BOJIH.

Pannocss3s.

Jlabopamopnuie padbomut

N3yyeHune 3aBUCMMOCTH IepuoJa KoJIeOAaHUM HUTAHOTO (WM MPY>KUHHOTO)
MasiTHUKA OT JUIMHBI HUTH (WJIK MacChl Tpy3a).

NHayKTHBHOE M EMKOCTHOE COITPOTHBIICHHUSI B TIEMU TIEPEMEHHOTO TOKA

5. Onruka

IIpupona cBera. CKOpPOCTh pacHpOCTPAHEHHs CBETA. 3aKOHBI OTPAXKEHHS U
npenomiieHus ceera. [lomnoe orpakenme. JIun3bl. ['ma3 kak onrtudeckas cucrema.
OnTrueckue MpuodOpHI.

BosiHoBbIe cBoiicTBa cBera. MHTepdepenius cBera. KorepeHTHOCTh CBETOBBIX
nydeit. Untepdepenius B ToHkuxX IieHkaxX. [lomocel paBHOM TommuHbL. Kombia
Herotona. Mcnons3oBanue nHTEpPEpEHIIMM B HaAyKe W TexHuke. Judpaxuus cera.
Hudpakuuu Ha 1ienu B napauienbHbixX gydax. Judpakiuonnas pemerka. [lonstue o
rosiorpaduu. Ilonspuzamuss mnonepeunbix BoJiH. [lomspuzaius cBeta. JlBoiiHOe
nyuenpenomienue. Ilonspounsl. Jucnepcust cBera. Buabl cnekTpoB. CnekTpbl
ucnyckanug. CHekTpsl MOMIoUIeHUs. YibTpaduoieToBoe U HHppaKpacHoe
n3inydyeHus. Pentrenosckue nyun. X mpupoa u CBOMCTBA.

Jemoncmpayuu

3aKOHBI OTPAKEHHUSI U MTPEIOMIIEHUS cBeTa. [I0IHOE BHYTpEHHEE OTpaKEeHHE.

OnTuueckue nmpubopsl. Untepdepenuus ceera. Judpaxuus ceera.

Ilonspusanus cBera.

ITonydeHnue cnekTpa ¢ MOMOIIBIO HPHU3MBI.

[Toyyenue cnekTpa ¢ mOMOUIbI0 TU(PAKIMOHHON pemeTkr. CIeKTPOCKOT.

Jlabopamopnuie padomut

N3yuenune n3o0pakeHus MpeMeTOB B TOHKOM JIMH3E.

N3yuyenue unteppepeHinu u qudpakium cBeTa.

I'panynpoBKa cnekTpockona v ONpeeICHUE IJTMHBI BOJIHBI CIEKTPAJIbHbBIX JIMHUH.

6. DJjieMeHTbI KBAHTOBOW (PU3UKH

KBanroBass onrtuka. KsantoBasg runore3a [lnanka. @oTonbl. BHemnui
dotosnexktpuueckuit 3pdext. Buyrpenuuit poroadpdext. Tumsr poTosrmemMeHTOB.

®usnka aroma. PazBuTHe B3IUISI0B HA CTPOEHUE BEUIECTBA. 3AKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bojaopoaa. fAnepHas monens atoma. OmbiTel 3. Pesepdopna.
Mogens atoma Bogopoaa o H. bopy. KBanToBbsie renepaTtopsi.

®duznka  aTOMHOro  sApa. EcrecTBeHHas  paJMOAaKTUBHOCTb.  3aKOH
paanoakTuBHOTO pacnaga. CrocoObl HaAONIOAEHHS M PETUCTpAIlUU  3apsSKEHHBIX
yactull. Jddext BaBunoa — Yepenkona. Ctpoennie atroMHoOro sigpa. Jedext maccel,
DHEPrus CBA3M M YCTOMYMBOCTH ATOMHBIX siAep. AnepHble peakuuu. MckyccTBeHHas
paaumoakTUBHOCTG. Jlenenne Tsokenbix saep. Llennas saepHas peakuus. Ynpasisemas
uenHas peakuus. SAnepHsiii peaktop. [lonydeHne paarOaKTUBHBIX H30TONOB U MX



puMeHeHue. buonorndyeckoe NeHCTBUE PaIMOAKTUBHBIX U3yYEHHUH. DJIE€MEHTapHbIE
YaCTHLIB.

Jlemoncmpayuu

doTo3dheKT.

JIunenyaTeIe CIIEKTPBI PA3JIMYHBIX BEIIECTB.

N3nyuenue nazepa (KBaHTOBOI'O T'eHEpaTopa).

CueTynK NOHU3HUPYIOLIUX U3ITYYCHUN.

7. IBorouns Beenennoit

Crpoenue um pa3putrue Bcenennoii. Hama 3Be3nHas cucrema — ['amaktuka.
Hpyrue ramaktuku. beckoneunocts Bceenennon. Ilomstue o0  xocMmosoruw.
Pacummpsitomasacss  Bceenennasa. Mogens ropsiueit Becenennoit.  Ctpoenue u
MPOUCXOXKICHUE [ anakTuk.

JBosouuMsa  3Be3d. lunoreza  mpoucxoxkaeHus ~— CONHEYHOM  CHCTEMBI.
Tepmosinepnsiii cunTes. [Ipobiiema TepmosaepHoit sHepreTuku. DHeprus CosHIa U
3Be31. DBomtouus 3Be31. [Ipoucxoxaenne CoOMTHEYHON CUCTEMBI.

Jlemoncmpayuu

Comnueunas cuctemMa (MOJACIb).

dotorpaduu miaHeT, ceIaHHbIE C KOCMUYECKUX 30H/I0B.

Kapra JlyHb! u nianer.

Crpoenue u 3Botouns BeeneHHOM.

Tembl pepepaToB (10KJIa10B), HHAUBHAYAJIBHBIX IPOEKTOB

o Anexcanap I'puropnreBud CTon€TOB — PYCCKUM (PUBHK.

o Anexcanap CrenanoBuu [lonoB — pycckuii yueHslit, n300peTaTenb pajauo.
o AJbTepHaTUBHAs SHEPIETHKA.

o AKYCTHYECKHE CBOMCTBA MOJYIIPOBOJHUKOB.

o AHnpe Mapu AMmniep — OCHOBOIIOJIOKHHK JIEKTPOJUHAMUKH.

o ACHHXPOHHBII JBUTATEIIb.

o AtomHas ¢usuka. M3otonsl. [IpuMeHeHne painoaKTUBHBIX U30TOIOB.
o beckoHTakTHBIE METOBI KOHTPOJIS TEMIIEPATYPBI.

o bunossipHbie TPAaH3UCTOPBI.

o bopuc CemenoBuu AAxkobu — pusmk u nzolOperareib.

o Benuuaiime oTkpeiTUs QU3MKY.

o Bunel anexTpuueckux pazpsaoB. DIEKTPUUECKUE Pa3psiibl HA CIIyKOe YeloBeKa.
o Brnusnue nedexToB Ha ¢puzMUECKUE CBOMCTBA KPUCTAILIOB.

o ['amuneo ["amunent — OCHOBATENb TOYHOTO E€CTECTBO3HAHMS.

o l'onorpadus u ee npuMeHeHue.

o JIBH)KEHUE TeJla NEPEMEHHOM MACCHI.

o Jludpakuus B HalICH>KU3HHU.

o JKunkue xpucrauisl.

 3axonbl Kupxroda s 31eKTpUYECKOil LeTnH.

o 3aKOHBI COXPAHECHUS B MEXaHUKE.

o 3HayeHHe OTKphITU ["anuies.



Urops Bacunbeuu KypuaToB — (pusmk, opranuzarop aToMHON HayKH U
TEXHUKHU.

Ncaak HproToH — co3gaTenb KiiacCuuecKo (PU3MKH.

Hcnonp30BaHnE 3IEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u xapakTepuCTUKHU JIEMEHTAPHBIX YaCTHII.
KoHCTpyKIIMOHHAs MPOYHOCTh MaTepUasa 1 €€ CBSI3b CO CTPYKTYPOM.
KoHcTpykus u BUAbI 1a3€poB.

KpurosnekTpoHrka (MUKPO3JEKTPOHUKA U XOJIOT).

JlazepHbI€ TEXHOJIOTHUH U UX HCIIOJIb30BaHUE.

Jleonapno na Bunum — y4eHbIi 1 M300peTaTenb.

MaruutHble u3MepeHus (MPUHIUIBI TOCTPOSHUS TPUOOPOB, CLIOCOODBI
M3MEPEHUS MarHUTHOTO TOTOKA, MAarHUTHOW MHYKIIMH).

Maiikn dapaneii — co3garenb ydeHHs 00 3JEKTPOMAarHUTHOM  TIOJIE.
Makc [1naHk.

Metoa MeUeHbBIX aTOMOB.

MeTonbl HAOJIIOACHHS U PETUCTPALIMK PAJUOAKTUBHBIX U3TYYEHUN U YACTHIL.
Mertoap! onpeaeneHus MIOTHOCTH.

Muxaun BacunseBud JIOMOHOCOB — y4E€HBINM JHLMKIIOIEINUCT.

Mopenu atoma. OneiT Pezepdopa.

MonekynsipHO-KUHETUYECKAs TEOPUS UICATBHBIX Ia30B.

MonHus — ra3oBbId pa3psaa B IPUPOJHBIX  YCIOBUSX.
HanoTtexHonoruss — MeXIuCIUIUIMHApHAs 001acTh GyHIaMEHTAIBHOMN U
MPUKJIAJ- HOM HAYKU U TEXHUKH.

Hukona Tecna: )xvu3Hb 1 HEOOBIYAWHBIE OTKPHITHSL.

Huxkomnaii Konepank — co3naTtens re IMOUeHTPUYECKON CUCTEMBl  MUDA.
Hunwsc bop — oaun u3 co3nmareneit COBpeMeHHON  (hU3HKH.
OO0BbsicHeHue (OTOCUHTE3a C TOUKH 3pEHUs]  (PUBHKHU.

Onrtuueckues BICHUS B IIPUPOJIE.

OTKpbITHE U IPUMEHEHNE BBICOKOTEMIIEPATYPHOU CBEPXIPOBOIUMOCTH.
[IepeMeHHBIN AIEKTPUUECKUN TOK U €T0 IPUMEHECHUE.

[Ina3ma — 4yeTBepTOE COCTOSTHUE BEIIECTBA.

[TonynpOBOTHUKOBBIE JATYMKHA TEMIEPATYPHI.

[IpuMeHeHne KUIKUX KPUCTATUIOB B IPOMBIIIJIEHHOCTH.

IIprmeHenue AIepHBIX PEaKTOPOB.

[Tpupona dheppomaruerusma.

IIpon3BoaCTBO, Epenada v UCIOIb30BAHNE DIIEKTPOIHEPTUH.
[Tpe30nnexTpudeckuii 3pPeKT 1 ero NpUMEHEHHE.

Pa3BuTHne cpeacTs CBsI3U U paguo.

PeakTuBHbBIE IBUTaTENN U OCHOBBI paOOTHI TETIOBOM MAIIUHBI.
Pentrenosckue nyuu. cropust otkpeitusd. [Ipumenenue.

Ponp K. 3. 1InonK0BCKOTO B pa3BUTHUH KOCMOHABTHKHU.

CBeT —»BJeKTpOMarHuTHas BOJIHA.

Cepretii [TaBnoBuy KoposieB — KOHCTPYKTOp M OpTraHU3aTOp MPOU3BOACTBA
PAKETHO- KOCMUYECKON TEXHHKHU.

Cuibl TpeHUA.



CoBpeMeHHas CITyTHUKOBAsI CBS3b.

CoBpeMeHHas (pu3nyeckasi KapTHHa MUPA.

CoBpeMEHHBIE CPEACTBA CBSI3H.

Tpancpopmaropsi.

VY abpTpa3Byk (mojiydeHue, CBOWCTBA, IPUMEHEHHE).
YckopuTten U3apsSKEHHbBIX YaCTHUL.

@u3nka U My3bIKa.

duznyeckue CBOMCTBa aTMOC(EpHI.

DOTOIJIEMEHTBI.

®otoadpdexr. [Ipumenenue sBnenus Gotorpdexra.
Xanc Kpuctuan Opcre;l — OCHOBOIONOKHUK  AJIEKTPOMArHeTU3Ma.
[IIkana 37€KTPOMarHUTHBIX BOJIH.

DKOJ0ru4ecKue MpoOIeMbl U BO3MOXHbBIE TyTH UX PEIICHUS.
DJIEKTPOHHAS! TPOBOAUMOCTH METAIIIOB. CBEPXMPOBOAUMOCTb.
Omunuit Xpuctuanoud JIeHr — pycckuii pusuk.



3. TEMATUYECKHWMH IJIAH YYEFHOTI'O IPEJMETA «®WU3UKA»

Bun yqeﬁnoﬁ paﬁon KouuyecrBo yacos
AynautopHble 3aHsaTusi. Copep:xkaHue Hpoduin
npo¢eccCHOHAIHLHOT0
o0pa3zoBaHus
Texnnueckui
CrnennaasHocts CITIO
23.02.03

Bsenenne 2
1.Mexanuka 22
2.MonexynspHas ¢puzuka. Tepmoaunamuka 24
3.27eKTpOAUHAMUKA 41

4. KonebaHus U BOJIHBI 10
5.0nTuka 18
6.271eMeHThl KBAaHTOBOU (PU3UKHU 15

7. OBomronus Beesnennoi 3

Hroro 135
BHeaynuTopHasi caMoCTOsITeILHAsI padoTa 18
NHauBUaYyaJIbHBIA IPOEKT 24
IIpomekyTOUHAsE aTTecTauus B (popme IK3ameHna

Koncyabranus 2

Bcero 179
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4. YCJIOBUSA PEAJINZAIIUUA ITPOT'PAMMBI YYEBHOI'O TIPEJIMETA
4.1 TpeboBaHusi K MUHMMAJbHOMY MATEPHAJIbLHO-TEXHUYECKOMY 00eCIeYeHUIo

Peanuzamus nporpammsbl yueOHOTO IpeaMeTa TpedyeT HaIu4yusl y4eOHOro
KabuHeTa

JIaGoparopus ¢pusuku Ne 1-326,

JIaGopartopus ¢pusuxu Ne 1-327

O6opynoBaHue yueOHOTO KaOMHeTa:

JlabGopaTopusi pusuku Ne 1-326 :Perynsarop nanpstokenus «JIATP», barapes
KOHJeHcaTopoB, Bomstmerp 3-515, I'eneparop I'HULI, Bempsmutens BC-24,
Amnepmetrp 3-59, Boaptmetp 2-59, Mumnmuamnepmerp M-906, Dxpan, Mukpometp
MK-25, llkad cymunbubiii, Cuétapie Mammuky, Tenepon TOH-2M (maymraukn),
[Tpubop M 2020, Braromep B3JIK-1, I'enepatop ['5-15, Orouék, Ilorenumomerp P-
307, Mukpoamnepmetrp, Bomstmerp C-502, Mwumamnepmerp J-5014610,
Oo6yuaromiee ycrporctBo «KUCHy, [Totenniuomerp I1I1-63, brok nmutanus «Araty,
Pedpakromerp NPD-464, Ocuunnorpad anexkrpuyeckuii, MumuBoiasT™MeTp B6-10,
Muxkpockonn C-2 BAP.4, Tenesuzop JVC AV-21LT3, Ilpubop M890D, Ilpubdop
MS890F, Ilutku naboparopusie, Kommeiorep [I9BM-386, Kommnbsiorep DURON
1300, OcBeturens ®OC, Munmmmamnepmerp M-2018, Pedpaxtomerp UPD-4545 2/4.

Jladoparopusi ¢pusuxu Ne 1-327: Beoxurarens, @oroocseturenns ®OC-67,
Cuértunk-cexkynaomep yueOHbii, Cuétunk-cekynao-mep COJI-1, Hacoc BakyymHBIH,
[Tpubop M-254, Bempsmutens BYII-2, Ocserurens OTIII, Ycunurens YHY-3,
[[utku nadopatopubie, Ocuwmnorpad H3013, Tepmorpad, Muxpockon YIIIM-
I,I'enepatop T'HUIL, Boastmepr M-1106, Mwumamnepmerp M-906,
Munnmnamnepmerp M-2018, Oxpan, bnok nwuranus BIIC-5, Muxpomerp MK-25,
Bapomerp bP-52, lllkad cymmwuibnbii, Mukpockon MbVY-4, CuéTHble MalIMHKH,
Tenedpon TOH-2M (naymnukn), [Ipubop [ICMT, IIpubop «Arar», I'eneparop 13-
112, ITpubop M-120, Oronék, Dnexrpokapauorpad, Mwuwummamnepmept J-50146,
M3mepurens WMJL-1, Hyrtpomep TOP, Jlazep JII'H-109, Cnexrpockon C1-70,
Crunockon CJI-110, Kunonpoektop «YkpauHa 7», YHUBEPCAIbHBI MOHOXPOMATOP
YM-2, T'enepatop I'5-54, AutoCad , Ocuumorpad CI1-67, Ocumnorpadp C1-96
I'eneparop 1'3-102, Usmepurens LCR E7-11, binok nurtanua «Mapcy, ['urpomerp
npuxpomerpuueckuit BUT-1, ITpudop PH-meTp-150



4.2 UndopMmaninoHHoOe o0ecrieyeHHe pean3aluy NporpamMmsl

Jlns  peanmuzanuu  mporpaMMbl  OMOIMOTEYHBIM (POHI oOpazoBaTeIbLHOMN
OpraHM3alliil ~ MMEeT TeYaTHble W  DJJEKTPOHHbIE  OOpa3oBaTenbHBIE U
WHPOPMAIIMOHHBIE  PECYpChl,  pEeKOMEHAyeMble NS  HUCIOJb30BaHUS B
o0pa30BaTeIbHOM TpoIIecce.
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KuoPyc, 2019. — 341 c. — (CIIO). — ISBN 978-5-406-06464-1. — URL:
https://book.ru/book/929950  (mata oOpamenus: 16.08.2020). — Tekcr
AJIIEKTPOHHBIN.

2. Iloronsimes, B.A. ®u3nka ¢ ocHoBamu OuopuU3uKHU: yueOHOe mnocooue. /
B.A. Iloronsiues, II.U. Kpasuos, JLII. KpaBuosa, B.B. JlorynoB. — bpsHCck:
N3narensctBO bpsinckuii 'AY, 2015. — 150 c.

3. Iloronsime, B.A. JlabopatopHbie paboThl 1Mo (u3uke: yueOHOe rmocooue. /
B.A. Iloronsimes, M.B. IlanoB, A.A. Munenko — bpsHck: M3narenscTBo bpsiHCckuii
'AY, 2015. - 126 c.

4. Tloronspimes, B.A. BupryanbHblil npakTukyM 1o (U3MKe: U3JaHue BTOpoE. /
B.A. Iloronsiues, M.B. IlanoB — bpsuck: WU3natensctBo bpsauckuit 'AY, 2017. —
188 c.

JlonoJIHUTEIbHbIE HCTOYHUKHU

1. Kybmumkas M.U. ®usnka: yuednoe mocodue / Coct. M.U. KybOmumkas -
Bbpsuck: HoBosbiOkoBckuit ¢mman OI'BOY BO «bpsHCKHIT TOCYAapCTBEHHBIIM
arpapHblil yHuBepcutem», 2015. — 192c.

2. Tpodumosa, T.HU. Kypc ¢pusuku ¢ npumepaMu pelieHus 3aiad B 2-X Tomax.
Towm 1 : yueOnuk / Tpodumona T.U., dupcos A.B. — Mocksa : KnoPyc, 2020. — 577
c. — (CIIO). — ISBN 978-5-406-05612-7. — URL: https://book.ru/book/932796
(mata ooparmenus: 16.08.2020). — TeKcT : 37EeKTPOHHBIM.

3. Tpodumona, T.W. Kypc ¢pusuku ¢ npuMepamu peiieHus 3aiad B 2-X ToMax.
Towm 2 : yueOnuk / Tpodumona T.U., dupcos A.B. — Mocksa : KnoPyc, 2020. — 379
c. — (CIIO). — ISBN 978-5-406-07014-7. — URL: https://book.ru/book/932558
(mata obpamenus: 16.08.2020). — TeKcCT : 3MeKTPOHHBIHA.

4. Tpopumona, T.1. Kpatkuit kypc puzuku ¢ mpuMepaMu peuieHus 3ajad. :
yuebnoe nocobue / Tpopumona T.M. — Mocksa : KnoPyc, 2019. — 279 ¢. — (CIIO).
— ISBN 978-5-406-05994-4. — URL.: https://book.ru/book/931138 (mata obpamieHus:
16.08.2020). — TeKcT : 37EKTPOHHBIIA.

HNuTepHeT-pecypesnl:

1. alleng.ru

2. mpgu.edu

3. prosv.ru

4. 11book.ru

5. IlepmsikoBa, JI.B. ®u3nko-XxMMUYECKHME OCHOBBI M OOIIWE MPUHIIUIIBI
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3ari. ¢ ’3KpaHa.



