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INNOACHUTEJLITAH 3ATTHCKA

[IporpamMa obmeodpasosarensHoil yuebnol gucnvminner «Pu3MKay IPeNHAIHAYCHA I
u3vuenust Quinky B RITOY KK JIMTT, peamsyromux o0pa3oBaTeibllyl0 OpPOIPAMMY CPEUHETO
obiero o0pazopaEus B TPeleNaX OCBOtLMH OCHOBHOW TIPO(CCCHOHANBEHOH 00pa3oBaTENBHON
nporpammer CIIO (OLIOIT CITO) ma Gaze ocHoBHOTO 00mMEro OOpasOBaHHs NPH HOATOTOBKE
KBATHGHINPOBALLLIX PAbOTNX, CIYKAIIHX.

[Iporpamma pazpaborana Ha ocHoBe rpebopannit @TOC cpegnero odmero odpa3oBaHHS,
TPEMBLABTACMEIY K CTPYKTYPE, COJNC[IKARWI0 H DPC3VALTATAM OCBOEHHS YUEOHOH MMCLMIDIETIET
«@DurEKAY, B COOTRETCTBHH ¢ PEKOMEHITAIMAMM [0 OPLaHM3alldW TIOTyTeHHs cpoaHcro obuiero
obpasopaHHs B HpeAeNdX OCBOSHAS 0OPa3OBATENBHBIX MPOTPAMM CPEIHEr0 NPO(ECCHOHAIRHOTO
obpasosanuy Ha Oasc ocuogHOTO ofmero ofpaszopaliwst C© yueToM TpeOoBamud (GCACPaNTBHEIX
rOCYIAPCTREHHRIX  00pajoRaTETRHBIX  CTAHJAPTOB M [OMydaeMo#  npodeccud  CpelHero
upodeccronaTeroro ofpasopanms (nucLbMo JlemapTavieHTa rocyIapcTBEHHOH IIONMTHKH B Cjepe
noaroTorky pabounx kagpos u 10 Murobprayks Pocenn ot 17.03.2015 Ne 06-259).

Cojlepsxanne mporpammsl «OH3MKa» HAIPABIEILO Hd AOCTHXEHHE CIeTYHOMAX HCIeH:
OCBOCHME 3HAHHH 0 (DVHOAMEUTAIBHRETX (MHIMHCCKHX 3aKOHAX H IPHHUHNAX, JENAIIMX B OCHORE
cospeMerHol Gu3MuecKOH KAPTHHEL MEDa; 11auboTee BAKHEIX OTKPBRITHAX B 0ONacTH (usuky,
OKA3ARIIHX OMpEAe/OIles BIHIAWE Ha Pa3BUTHE TeXHHKH H TEXHONOTHH; METOAAX HAYTHOTO
LO31ALHS TPHPOJIEL,

L OBIAACHKE YMCHWIMH ITDOBUIHTL HﬂﬁICEO,lIET-U{H, MIaO0HpPOBATL M BLINMWIHATE JKCIIC-
PHUMEH BT, RRIJTBMTATE THIOTE3El H CTPOKTh MOAGIM, TPAMEHSTE TOMYYCHHEIE SHAHAL 110 (PH3UKe [
obpacHeHHs pasHoobpaziLx (WINTeCKNX ABICHHH M CBONHCTB BEILECTB; LUPAKTHISCKH WCTIONE30BATE
busKHUECKVE 3AAHAS; OLICHHBATE JOCTOBEPHOCTL TEXHUITECKOH HHOOPMALIHH;

«  Da3BHTHE 1103HABATENEHEIX HHTEPECOB, HHTELISKIYaLHRX W TBOPHUCCKUX cIOCOOHOCTEH
B TTpoTiecce TpHOGPETEHHA 3HAHAR M yMEHAH MO (H3HKS ¢ NCTOMB30BAHEEM Pai/IMYHbIX HCTOTHHKOB
HHDOPMALIUK U COBPEMEHHERX HHDOPMAITHOHHEIX TEXHOIOIHH;

»  BOCITHTAHHE YOSKIEULOCTH B BOIMOKHOCTH MO3HAHHS 3aKOHOB LDPHPOIEL, HCTIOMh30BA-
HHA [A0CTHXeHMH (U3HKA Ha Onaro pasBHTHA YENOBCYCCKOH TIMBANH3AINH; He0OX0IAMOCTH
COIPY/AHPUECTBA B IMPOIECCe COBMECTUOICG BHITONHCHUA 34089, VBAKHTENLLOIO OTHOIEHWS K
MECHHIC ONIOHEHTA Lpy obcyxIeHuE npoleM TEXHHYECKOIQ CONEPAARES; TOTOBHOCTH K MOpankHQ-
JIHYECKON OICHKE HCOONB30BAlMS LAYTHRIX JOCTHUKEHHEH, IyBCTBA OTBCICTBEHHOCTH 24 3aIlATY
OKPYKAIOLIEH CpelihT;

«  PCIONB30BaHME UPUOOPETERHBIX 3HAHWHA M YMEHMH i PEINEHHS TPaKTHYCCKITY 3anadq
ToBCcealeBUol  wm3EH, ofccmeyenua 0Oe30l/aCHOCTH  COOCTBEHHOH JEKHM3HH, PALAOHAIBHOTO
TPHPOIONONBICEAHAA U OXPAHH OKpYXaiomnell Cpemsl M BO3MOMKHOCTE NPHMCHOHHs SHAHHH MpU
PeINEHMY 3313, BOIHHKAIOIIHNX B pocaenyioweH mpodeccHoOHANBHON NI TeTBHOCTH.

B oporpaMMy BICUOYEHO COMCpIKAHHE, Hampasaeduoce sa (opMupoaHze ¥y oOYYarOLUXCs
KoMmeTenUuii, HeoOXomHMEX 114 kasecrseiuroro ocsoeHus OIIOII CIIO =#a 0ase OCHORHOTO obIIero
oBpazoBaHEA ¢ MOIydeuueM cpejiHero OCIIEro 00pasopauds; TpOTpaMMEel KBa.TAQHALHPOBAILILIX
pabourx, cuyxalmx cpegacro sseHa (11KPC).

MporpamMa yuedmoii puciAmmas «DH3HKAY) ABIIETCHS OCHOROH I paspaboTKH pabouux
OPOTpaMM, B  KOTOPBX HPOQEcCHOHANBHLIE ODpa30BAaTCIbHEIE OPTAHH3ALMYM, PEANH3YROMNC
0Bpa30RATCIBEYIO IPOTPaMMY cpefHero odmero obpasoranua B upenerax ocsoctust OIIOIL CLIO ua
faze ocuosuorc obmcro obpa3oBanma, YTOWHAIOT  codepiaHwe  yucOHOro  MarcpHana,
IOCTCNOBATENHHOCTE €r0  W3VTeHws, pacupenermenne yueGHEX €acos, TEMATHKY pe(eparos,
HHZABMIYALLHRX TPOCKTOB, BUABL CAMOCTOSNTCNBHBIX PACOT, YUMTLIBAM CIEIRGHKY HPOTpaMM
WOTOTOBKH KEATHGULUHBOsa HREMX paGosHuy, CIyiKamux,

[IporpaMma MOXKET HCIO/L3OBATRCT APYTHMH TPO(ErcHOHATRHEME oGpa3oBaTENEHLIMHY
OpraHM3AIEIMH, Peiiu3yIOMMME 00paIoBaTeiLlyie TIPOTPAMMY CPETHETD obmero obpazoBaHdd B
mpeaenax ocroerns OITOTT C11O ua Gase 0CHOBHOTO 05mero obpasosanms ([TTIKPC).
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OBINASI XAPAKTEPUCTUKA YUEBIION TUCTIATITHHBL « PA3AKA»

B ocmoBe yuebmoi jprermnmamel «@U3NKA» JIEKHAT yCTAHOBKA HA (JOPMUpOBALKE ¥
ofygaromuxes cHCTCMBl GA30BBIX ITOHATHH (hM3IUKH M [IPEICTABIEHAH O COBPEMCHHOH (mIMYCCKOH
KapTHHE MHpa, & 7Take BEPaboTka yMEHWH TPHMEHRATE (QU3MYCCKUE 3lAlMid K4k B
1poheCcCHOHATEHOR AeSTeIEHOCTH, TaK M /15 DELICH S WHIACHHBIX 3a1a4.

MHoOrHE NOIMKCLMA, PASRARAGMEIC (UAHKOH, PACCMATPHBAIOTCHA KAK OCHOBA COZMALMA H
HCIIONB30BaHMS UIDOPMATIMOHHEIX H KOMMYHMKamonHbx rexuoinoraf (MKT) — onmroro us
HaubO.1ee 3MATAMETX TCXHOTOTHYECKHX NOCTHIKENWH COBPEMERHON TIHBHIH3AITHH,

duruKa mAeT KII0Y K LOOMMAHWI0 MHOTOYHCICHHBIX ABISHHH M IPOLECCOB OKPYIKAIOMIETO
MHEpa (B TEXUMYECKWX O00TACTSX, COLMOTOTHH, SKOHOMHKE, #3LIKE, IHTepaType # jip.). B dusmke
$hopMEPYIOTES MHOTHE BMIEL OesTEILHOCTH, KOTOPEIC HMCIOT METANPEIMETHBIA XapaxTep. K HuM B
IIepBYIO QUEPEh OTHOCHTCH! MOJACITHPOBAHEE O0LEKTUB M HpOHecCORr, TTPHMCHCHHC OCHOBHEIX
METOIOE MO3HAHMA, CHCTEMHO-HINOPMALKOHHETH aFanmz, (QOopMYyIMPOBAHHE THIOTES2, aHauM3 H
CHHTE3, CpaBEeHme, oGoOwWenwe, CHCTEMATU3AIHA, BEIABICHHE NPHUMHHO-CIEICTREHHEX CB3CH,
LIOMCK aHaTtoroB, yopapleHwe o0BeKtaMu M rpoleccamu. lMcrHEO 3T MHCOHIVIMHA TO3BOTIET
IO3HAKOMHTE 00y4aiouxes ¢ HAyTHEIME METONAMM TO3HAHHS, HAYUMTL UX OTINHIATR THTIOTE3Y OT
TEOPWH, TEOPHIO 0T IKCIIEPHMEHTA,

Du3uka UMEST OUSHE OOJBIIOC ¥ BCEBO3PACTAIOLIEE YMCIO MEXACIWIIIHHADHEIX CBs3eH,
IpHYCM HA YPOBHE KAK IIOHATHHLOIO aniapara, Tak ¥ HHCTPYMEHTapus, (KazaHHOe LO3BOISET
pAcCMATpUBaTE (PHAHKY Kak METATHCUHILTHHY, KOTOPAA LPE/0CTaRIIeT MCHIACIHAILIMHAPHEI 435K
UL OOHCAHEA HAyUHOH KapTHilLI MHPa.

dn3rka aemAcTes cHeTeMooOpazyoumm (akTopoM AMA TCXHHYECKHX yYeOHBIX MpeiMCIOB,
TIOCKONBKY (HIMHECKME 3aKOHEI JICKAT B OCHOBE COAEpAHMA Xumud, OWONOTHH, rcorpagim,
ACTPOLIOMUM M CITENHATBHBIX JHCHHATUTHE (TCXIIMUCCKay MEXaHWKa, 37ICKTPOTEXHAKA, MEKTPOIMKE H
ap.). YuebHaa amcuuiymia «DH3AKay €o34aeT YHHBEPCATDLIYIO Oasy JUTd WIYHCHHS CHCHHATHHBIX
JUMCTIATITHE, 3aKIa6Bad GYEIAMEHT JUist HOCTeTyIomero ofyIeHRI 00y UaroluX .

Obiauas JIOTHIecKod CTPOMHOCTBIO U OLMPAACL Ha AKCTIEPHMCHTANBHBIE (PakTsl, y4eOuad
yctomaag «OH3EKay hopmupyer ¥ ofyTarExed DOIIHHHO HAYUHOE MUPORO33peHHe, DH3HKA
ABISETCA OCIOBOH YTEHHs 0 MATEPHAIBHOM MHEPE U PEIIAET TIPOOTEMEl 3TOr0 MHPA.

MzyucHne (QH3UKH B UpoeCcCHOHATRHBIX 00PA30BaTEIBHEIX OPLALM3ATHIX, PeaTH3YIOMIHK
08pa3oBaTenbHYIO LPOTPAMMY cpeaHero obmere obpazosanvs & mpencaax ocsoeHEs OLIOLL CIIO ua
fase OCHORHOTO OBINET0 00pa30BaHMY, MMEET CBOM OCODSHHOCTH B 3aBHCUMOCTH OT MpohRIL
crcHpaTBHOrO 06pajosanud. DTO BRIPAKASTCS B CONCPHAHHH OOYYCHEN, KOIHYECTBE YAcOB,
BRUIEJMEMETX Ha M3YUCHHE OTHEIBHBIX TeM TPOTpaMMVel, TIyOHHEe HX OCBOGHMA 00yd4aremAMHOS,
o6pCMe M XApaKTepe LPAKTHIECKHX 3aHATHN, BHAAX Bieay/TOPHOH caMOCTOATENEHOR pafornl
obyuarTmuxes.

Ilpu ocsoesum mpoteceuit CIIO Texumueckoro mpodiis npo@eccHORANLIOr0 00pa3oRaHd
(uswxa m3yuacred Ha Oazosom yporAe OIOC cpegmero obwero 00pazoBaHui, IPH OCBOCHHK
npodeccuii CITO Texumtcckoro Npofuis LPOQECCHOHANBHONO 00pa30BaHUA buzuka AIyUacTes
Gonee yryGIeHEHo, Kak npodu. (hHas yacOHad TUCIMIUMHA, V4K IHRAIOMASL CICUAPHKY OCBAMBAEMLIX
npobeccuii,

B comepikaHup yueOuoil JACTHICIHEE! TO (H3HKE LUpM TOATOTOBKC OOYHAIIIHXCA 1O
npodeccHr Texiueckoro mpodutd mpodeccuonakroro o6pasobaHid IpoQuUILLOH cocTarmsomelt
SIBTTASTCA Pasgel «DIEKTPOUMHAMAKAY, TaK Kak foneiumucrsa mpodeceni, OTHOCAIMUXCHE K J3TOMY
NpodHmOo, CBA3AHET & JCKIPOTEXHAKON 1 HIEKTPORAKOH.

Teopernueckue CREJERMA 0 (QH3UKE AOLOIHMOTCH JCMOHCTPALHAME H nadopaTopHEbIME
AU MH,

Msyuerme o0ueo0pasoBarebHOH  yueOuUOH  JIMCIIHIUIMHEI ¢duzuka»  3aBepIacTcA
OOMBeNerHeM HTOTOB B (JOPME SK3aMela B DAMKAX MPOMEKYTOHIOH aTTecTaimu O0VAAMOIIMXCA B
npoueece ocsoenna OITOTT CITO ¢ nomygennem cpenrero obuiero obpazopauys (TITIKPC).



PE3YJILTATHI OCBOEHHS YUEBHOM JMCIATLTAHBI

QOcpoeude coflepxanua  vaebHOH gHeumimun «@wivkay obcencuuBacT JOCTHXREHHE
0Oy UAXONTHMHICA CHEIVIOWMK PE3YITETATOR:

. AUMHOCHIHBIX!

- 4yBCTBO TOPTIOCTH M YRAKEHHA K MCTOPUM H JOCTHREHMAM OTCYCCTBEHHOH (QH3HYECKOM
nayku; HU3ATCCKH IPAMOTHOE TI0BECIHE B TTPOMECCHOHATEHOH NeqTe/IBEOCTH 1 Obity Lpu 00pamennn
¢ prbOPaMI B YCTPOHCTBAME,

= FOTORAOCTE K TPOIOTDKSHHIO 06Pa30BAITHsS W TOBBINCHA KBATHGUKAIUE B U30paioi
1pod)ecCHOHANEHOM ASATENbHOCTH H OGHEKTHBHOC OCOSHAHNE PONH (PU3HYSCKHX KOMITETEHIIHH B 3TOM,;

— yMEiMe WCTIONE30BATh NOCTHREHKA COBPEMERHoH du3mdccKoll HayKd W (QU3MYecKux
TEXHONOTMA JUIS TORBIIEHUd coOCTREHHOrO HWHTEIIEKTYATBHOIO PA3BHTHA B BEIOpAHHOH
npodecCHONARFHOR ICATCIEHOCTH,

—  YMEHHE CaMOCTORICULIIO TOORRATE HOBEIE A14 ce04 PU3KYECKHE 3IAHAL, HCTIONR3YA /L
3TOrG AOCTYITHBIE HCTOYLHKA WROOPMALLHHE,

= YMEHFE BBICTPAHBATE KOHCIPYKTHBHRIE BIAUMOOTHOINCHHA B KOMAHIE LG PEIISHHARD
obmHX 3374,

- YMEHHC YIPABIATE CBOEHl 1103HARATETHHOH AEATENBHOCTBIO, [POBUAMIL CAMOOTCHKY
ypoBHs cOOCTBEHHOTO HIITEIUIEKTYATREHOTO PASBHTHA;

. MEHIARPEOMEHBIX!

— UCLIOTRIOBAHAC PA3IHYHBIX BHIAOB TO3IHABATCIBHON HEATEIRHOCTH ULl DETIERHA
U3MIECKHX 24744, IPHMEHel e OCHORHETX MCTONOB HO3HaHWA (1abiuoleHns, OTHCAHNA, H3IMEPEHH,
SKCIIEPUMENTA) ;LM W3YHCHHA PATHIHBIX CTOPOLL OKPY RaOIICH TCHCTBHTETBHOCTH;

—  HCTIONB30BAHME OCHOBHLIX HHTEIUIEKIYANLLLIX OTIEPANHH: ITOCTAHOBKH  3a1d4y,
hOPMYTHPOBULIMA THTIOTE3, AHATH3A W CHHTC3a, CPARHEHIN, 0000IMEnNAs, CUCTEMATH3ATIHY, BEIBICHHA
LPHYAFHO-CICICTREHHBIX CBA3¢H, ITOWCKA AHANOTOB, HOPMYIHPORANVA BBIBOIOB UIA H3YHCLMA
PA3TMYEHEIX  CIOPOH  (HU3MHecKHX 00BLEKTOB, NBICHHH M TIPOMECCOB, ¢ KOTOPEIMH  BOSHHKACT
HeoBXOIMMOCTE CTAIKMBATKCH B TpodeccHoBambHOM cliepe;

YMCHHC T€HEPHPOBATE HJIEH W OIPCIEIATE CPECTBY, 100X 0THMEIC L HX PEalH3allku;

- yMeHue WCTONB30BATE DA3NHUHLIE HCTOTHRKA 14 LONYYeHHs (uivveckodl uH-
(hOpMANAN, OTCHUBATE €8 JOCTOBEPIIOCTR;

—  yMeuue aHaTH3MPOBATE H MPEACTABINTE HAGMOPMAIHIO B PA3TTHYHELIX BULAX;

—  yMmcHHe IIyOMMuLO LPECTABISTS DPE3YIbTAThl COOCTBEHHOTO HCCIENOBAHML, BECTH
THCKYCCHY, IOCTYIILO M TAPMOHKYHO COUSTAA COASPRKARHC H (OPMBI IPEACTABIACMOH wHDOpMAITHY;

= HPEOMEMHBIX!

- cthOpPMHPOBARHOCTE IPENCTABNENUH O POTH ¥ MecTe QH3MKM B COBPEMEHHOH HAyYIHOH
KapTHHE MApa; TIOHEMAEHE (HIMYSCKOH CYIMHOCTH HalIMOAAcMLlX EO Beoncuuod 4BJICHMH, pOUH
Qmsvkm B QopMmpoBauMy KpyTozopa H QYHKUMOHATRHOW TPAMOTHOCTH HENOBEKa JOUTT POMICHHA
MIpakTHYCCKIK 3a7a4;

_  BNAZSHME OCHOBOIIONATAIOMEMY  (HIWTeCKHWH IOHATHAMM, 3IAKOHOMEPHOCTAMHE,
3aKOHAMH M TEOPHAMHE; YBEPESHHOE MCIIOTh30BAHNE DH3HISCKOH TEPMAROTOTHA H CHMBOTHKY,

- BIAZeHHE OCHOBHRIMH METOJAMU HAyTHOTO [OIHAHHA, MCUOIL3YEMEIMH B (H3MHKE:
HAabMO e AEM, OMHCAHIEM, H3MEPELIHEM, SKCICPHMEHTOM;

- yMenus 0OpadaThIBATE PE3YALTATH maMepeHall, o0Hapy#uBa1h 3aBHCHMOCTD MEHAY
DU3MUECKUMI BCTHYHHAMHE, O0LACHNTR TOMYYCHHBIE PE3YIILTATR W ICHATh BEBOILY

= c(hOPMHPOBAHHOCTD YMEHKA PELTATE QH3MYECKHE 3a1a4u;

= cOPMAPOBANIIOCTH YMEHHA OPHMEHATD LO)YTERHEIC SHAHUA I O0LSICHEHHA YCIIOBHH
NpOTEKAHHS (M3WTecKux ABISHHHA 1 TpHPoze, MpodeccuouarhHol chepe H Jana LPHHATHA
UPAKTATECKHX pemerEi 1 HOBCEIHCBHOH MKIHU3HK,

- cthOpPMHEPOBUHLIOCTE COOCTBEHHOM MMO3MLMK 10 OTHOIICHHIO K dhusuueckoil THGOPMAITHY,
TOMy4aeMOi U3 pa3HEX HCTOYHHUKOB.



COJEPEKAHWE YYEBHOH JHCUMUILIAHEL

Muanka — PVHIAMEHTANLLHAY HAYKA O TTPEpOoZC.

TexHMUeCKHIT METOJ, LO3HARNS, €ro BO3MOKHOCTH H TPAHHLL! IPUMELHMOCTH, JKCTTEPHMCHT
H TEOPHA B IPOLECCE TIOIHAHMA IPHPOIEL. Moaenuposanue Qranieckux ABICHEH H IPoneccos, Pos
OKCITEPWMEHTE B TEOPHH B NPOLECCE TO3HAHMS OPAPONEL (DH3AYECKad Beldyuiia. TTorpeimHOCTH
W3Mepennil QU3MYCCKHX BeIMdHH, (DH3AYCCKME 3aKOHBL ['pAHMITE] MPHMEHEMOCTH (QU3UYSCKAX
3ax0H0B. IOHATHE O hHU3MUeCKol KapTHAC Mupa. 3HadeHHe Gu3nKy upu ocsoeHHA npopeccni CIIO.

1. Mexanuka

Krmematuka, Mexagmacekoe mBmxerMe. llepememerwme. Ilyre. CropocTs. PaBHoMepIoe
npaMo uieiioe IEKCHEE. Yokoperue, ParromepeMcHROe MpSMOIHelinoe apwikenme, Croboaroe
nancHue. JIBMkeHHe Teld, DPOTICHHOrO IOX YTIOM K IOPM30HTY. PaBHOMCpHOS IBWKEHHE IO
OKPYKHOCTH.

JaKkoHsl Mexanuku [leiotora. [lopseif 3axon Heiwtoia. Cuia. Macea. Munoymee. Bropoi
saxon 1Inforoma. OcHOBHOH 3akoH kiaccEdeckodt mumammkd. Tpetu#i szakou IlwioToma. 3axkon
BeeMHUpHOTO Taroreuus. I'pasuranuorEoe mone. Cuia rsxectw. Boe, Cnoco0sl H3MEPEHMS MACCE
te)1. CHITRT B MCXaHHKE.

36AKOEB] COXPAHEHWA B MCXAHEKS. 33KOHI COXPAHEWWS HWMIynbca. PeakTHBHOS ABMIKSHME.
PafoTa cenel. PafoTa moTeunuainbimx cml. MowrHoceTs, Dueprus. KuHeTHdeckas 3SHCPrud.
[loTenupaibas 3AEpPTHA. “3aKOH COXpaHeluds MEXaHAdcCKOH BHepruH, llpusMeleie 3axoHOB
COXPAACHAS.

Hemoncmpaniin

3aBHCHMOCTE TPASKTOPUY 01 BRIOOPA CHCTEMBI OTCIETA.

Bl Mexaudaeckoro IBHKCHHS,

34BHCHMOCTE YCKOPEHHS Telld 0T €70 MACChl M CHEL Aeicisylomed Ha Te10. CIoKeHHe CUiL,

PaBelcrso W TIPOTHBOIONOKEOCTL HATTPABICHAA CHI HEHCTBUA M ITPOTHBOICHCTBHA.
3aRHCHMOCTD CHIIBI YIPYIOCTH 0T AeopMAlIHH.

Culilsl TPEHAs.

HeeecoMocCTE,

PeakrHBHOe ABMKCHHEE,

[Nepexon MOTEHUMAILILOH SHEPriH B KHHETHYECKY1O H 00parHo.

Jdabopamoprsie pabomst

Heenemosaiue JIBFKeERS TeIa 0T IeieTrieM TOCTOSHHOR CHIEL

Mayucnne 0coGeHHOCTEH CHITEI TPCHHUS (CKOTIBIKCLIMS ).

2. OcHOBBEI MOICKYIAPHOH HINKH H TCPMOTHIAMHEKH

OCIOREl MOIEKYIAPHO-KuTeTRYecKoH Teopuu. MmeamsHwid ras. UCHOBHbIE IOTIOWCHHA
MOIEKYIISEPEO-KHHETHIECKOH TCOPHHE. PasMepsl A Macca MOJICKYIL H aTOMOB. bpoyHoBCKOE TBIDKCHUE.
Oubdysus, Camsr ¥ SHEPTHA MEHMONCKYIIPHOTO BIaHMOIIEHCTBHA. Ctpoenre ra3000pasHBLX,
KHUKHX H TBepabr e, CKopocTH IBMACHUA MOTEKYT H HX H3MEPEHHE, Wneanereiii ras. Jasnenue
raza. OclosHoe ypaBHGHHE MOJNEKYTSIPHO-KHHSTHUECKOH TeopwH rasoB. lemmeparypa W &¢
wsMepcHMe. [ a30Bbie 3aK0HBL AOCOMOTHBLIM HYITE TCMIOCPATYDEL TepmomAHaMHUYEECKas TIKAIR
TeMICPATYPH. YpaBHEHNE COCTOSHENS HICATRHOrO rasa. Monapras rasopad NoCToAL L.

OCHOBBL TepMOIMHaMHKH. OCHOBULE TOHSTHA H ONpeacucHds. BHYTpeHHAA Sreprus
cHCTEMbl. BHYTPCHHAL SHEpPrHA HucaThHOTO Ta3a, Pafora u remnoTa xak (opMsl nepe,; (@i SHCPruy.
TemroeMKOCTs, YJeTbHas TEIUIOEMKOCTL, Y PABHEHHE TEMIOBOID Oamanca. I[leproe wawamo
TepmoTHEAMUKA, Amuabarieii mpomecc. [lpuuuyn TeHCTBAS TETUIOBOH MATTHHEL KITJI tennosoro
JpHTaTeni. BTopoc HAYATO  TEPMOTMHAMAKH. TepMOTHHAMHYECKA K@  TCMIePaTyp.
XononuibHEe Maluikl. Temnobsle geurareTn. OxpaHa TPHPOALL.

Crofictea mapos. MonapcEme M Kouyewcarysd. HacemmeRnuiH 1ap u ero cpoiicTra., AD-
CONOTHAS ¥ OTHOCHTCABHAS BIaKI0CTE Bosayxa. Louka pocel. Kumemnue. 34ABHCIMOCTE TEMIEPATY PR
KATICHUS OT OaB/IeHAL. [ICperpeThli nap ¥ cro HCNOIb30BAHHE B TCXHHKE,

iay



CroficTBa FUAKOCTEH, XapakTEPHCTHKA HH)IKOTO COCTOSHNA BCICCTRA. [I0BEPXHOCTHBIH CIoH
AUIKOCTH. DHEPTHA [OBEPXKHOCTHOTO cios. ABICHHA HA TPAHALE JKMIKOCIW © TBEPIEIM TETOM.
KanuuapHeie sBIERN.

CpoficTBa TBepaBIX Tell. XapaKTepHCTHRA TECPAOrO COCTOSHHS BEINECTBA. Y IPYIUe CBOHCIBA
TBepIEIX Ted 3axou ['yka. Mexanmdcckue ¢BOHCTBA TBepipIX Tell. Tewionoe pactimipeHHe TBepabX
Tell 1 HTKocTeR. [InapneHHe H KPUCTAILIIM LM,

Hemoncmpanun

Huvxenne OpoyHOBCKUX YaCTHIL.

Huddyzua.

M3MeHeline JaRTEHHS Ta2a ¢ H3IMEREHUEM [EMIEPATY DRI TIPH IOCTOSHHOM 00BEME.

HzoTepmutcckuii # H300apHLLA LPOIECCHL.

V3MeHeHHe BLy IPeHHEH SACPTHE Tl IPH COBEPLIELUU PAOOTHL

Monmean TemIOBbIX JRUTATENEH,

Kunerne BoIBl IPpH LOLMKEHHOM TABICHAH.

[TeuxpoMeTp H TATPOMCTP.

SRTeHVA NOBCPXHOCTHOTO HATSLKEHHS W CMaTHBAKEA.

Kpucramiiel, aMmophHEIC BCOICCTBA, KATKOKPHCTAILIMUECKHE TENA.

Jabopamaopusie padomsl

HM3mepenne BUa#IIOCTH BO3TYXA.

-

3. DJICKTPOIHHAMMKA

FEKTPUTECKOC TONE. DJIEKTPHYeCKUe 3apsaiel. 3aKoH CoXpamenus sapaua. 3axor Kymowa.
"INCKTpHUEecKoe Toie. [laipsKeHHOCTE 3MEKTPHYECKoro 1ons. [IpUHONN CYHNEPHOSHIONH NO.ICH,
PaBoTa CHIT SMEKTpocTaTHuecKoro noist, [loTermnat, PasHocTe moTenuuanos, IKRAMOTCHIHANBHEIE
TOBCPXHOCTH. UBA3b MEXAY HANPSIKCHHOCTBIO M PU3LOCILIO TOTEHIHATIOB SICKTPHYECKOIO LOI.
JTHSTeKTPHKH B 3TERTPHICCKOM Tone. Llomspysanus nusneKTPHKOB, 1IPOBOJIIMKH B BIEKTPHIECKOM
mome. KommeHcatopel, CoejmAenmc KOHASHcAaTopos B Oatapcro.  DHEPrHA  3uPAIKEHHOTO
KOILIGHCATOPA. DHCPTHA 3MeKTPHUSCKOrQ TIOMNA.

3aKOHBI ITOCTOLIIOTO TOKA. YCIOBHS, HeoOXO) MBS UL BOSHUKHOBEHHS WU LOJUIEDEAHHA
smexTpuueckoro Toka. CHIA ToKa W IUOTHOCTE Toka, 3axos Oma iy ywactka nemd Ges D/C.
JaBUCHMOCTE ITMEKTPMYSCKOTO CONPOTHBIESHHA O MaTepwana, NIHHEL H IIOLEAM [TOTIEPETHOTO
cedellus TPOROIHMKA, 3ABHCHMOCTL 3/ISKTPAICCKOro COTIPOTUBICINS TTPOBOIHUKOB 0T TEMIEPATY L
DNCKTPOIBIKYILEASL CHUIA VETOTHHKA TOKA. JaK0oL Ona ura momsod nemy. Coeguilende TPOBOTHHKOB.
Coeauilelie MCTOMHUKOB 3MeKTpuueckod sHeprud B Sartapero. 3axon J[xoyrs—JIeHna. Paboty u
MOITHOCTD 3IEKTPHUECKOro TOKA. 1CII0BOe AEHCTEIE TOKA.

DiekTpubeckyil TOK B nonyupoBo/HUKAX. CoOCTBEHHAA UPOBOUMOCTE MOYIPOBOIHUKOL.
TTonynpoBOIHHKOBRLE LPHOOPEL

MareuTEo: mote. BekTop MHJIVKOME MaTHHTHOTO nous. JlefieTBHc MArHHTHOTO LOJH HA
TIPTMOIHHERHELE IPOBOINIK ¢ TOKOM. 3aK0H Amirepa. BzaumoneiicTere Tokos. MarHATHEI IOTOK.
PaGoTa 10 HepeMeNICHHIO TPOBOAHMKA ¢ TOKOM B MaTHETHOM 11018, /[eHCTBHC MATHWTHOIO LOIH Ha
mewkymuaics sapan. Cuwia Jlopenua. Onpeaenctve yACIBHOrO 32psia. YCKOPHTENH 3apAiKeHHBIX
HACTULL,

DNeKTPOMAUHATHAY HEIVKINAS, ONSKTPOMAETHHTHAL HERYKUMs, BHXpCBOS SMEKTPHHCCKOS
none, CaMoHHIVKIIHS, JHEPIMs MATHHTHOTO MO,

Hdemoncmpauu

BraumoneiicTBre 3apaKeHABIX TEIL

[1poBO HPKN B 3NEKTPHYECKOM LIOTTE,

JIH3IeKTPHEH B 2/1€KTPHICCKOM TI0TIE.

Koujlercaropsl

Tennosoe meficTBye IMEKTPHIESCKOIC TOKA.

(CoBcrreHHas U IPAMECHUS LIPOBOTUMOCTE ITOMYLPOROIHEKOB.

IToTympoBe, (AHKOBELHA IO,

TpaHsHCcTOP.

OuwmT Jperena.

BaauMoefcTBHG NPOBOLIHKOR ¢ TOKAMH,



OTKI0HEHAE 3MEeKTPOAAOTO MYHKA MATHUTHLIM LIOTTEM.

DICKTPOIRATATCIE.

318K TPOHIMEDHTEBHLIE LIPAOOPEL

DIEKTPOMEIHATHAS HEIYKITHA,

Omerrer @apajed.

3apucamocts JC CAMOHHIYKIAE OT CKOPOCTH H3MEHEHHS CHILI TOKA ¥ HHIYKTHBHOCTH
TIPOBOTHHKA.

PafoTa 3neKTPOreHepalapa.

Tparchopmarop.

JabopamopHsie padomel

Onpeaenenue ko3(OGhHAIHSHTA TOTE3UOIC ICHCTBUS SMEKTPHISCKOIO qaHHKa.

Onapeacnenne 2C 4 BAYTPCHHENO COMPOTHR/IEHAS HCTOIHHKA HAIPLKCLIUS.

4, KoaebanAg H BOJIILI

Mexammucekme Konebauua. KomeGaTensmoe Jpikednc. [apMOHWHeckue KomehaHws.
CeofiomHBle MexaliuUeckue KomeOanua. JIAHEHHEIC MeXaHWYeckHe KOTe(aTelBHEIE CHCTEMBL
lIpespamenne SHEPTHH Opu KoneOaTcibHOM ABMIKCLMH. Croboapble 3aTYXAmOlue MEXaHHUCCKHAC
KoncOAHAs. BEHY K IEAAEIC MCXARHTIECKHUE KoNeOanms.

Yrpyrvc BonHEL llonepeunsie ¥ OPOTONBHBIC BOJIHEL XapakTepHCTHKH BOJUILL Y PABHCHHE
nnockolt Berywmeii somael Hutepdepennus sorH. [TousTre 0 nudpakiiw BONH. 3BYKOBBIE BOILLLL
YiuTpasByK H €70 IPEMELEINE.

D7eKTPOMATHATHRIE Komeharius. CeoboHble EKTpoMalHUTHRC Konebapmda. llpespamennc
SHepruM B KoncHaTelBHOM Kourype. 3aTyXaioliHe OICKTPOMArHHTHBIC koiacOanua, ['crepatop
LE3ATYXAOIMAX ~ 3MEKIPOMATHHTHBIX ~ KoIeOanvil. BRIHYAGIGHHEIC O.IEKTPHHCCKHE KOIeDa .
Tepemennntii Tok. [eHEPATOP LEPeMEHHOrO TOKA. [MKOCTHOS M HHOYKIUBLOS COTPOTHBICHHA
mepeMcHHOro Toka. 3akor Oma A IeKIPHISCKON ICIH MEPEMELIIONO ToKa. PatoTra B MOLIOCTE
mepeMenHoTo TOKA. [eHepalophl Toka. TpaHCOpMaTOpEL Toxku eelcoxoli wactoTel. [loTvuenue,
ICpeJada 1 PaclPe/IedcHHE 3IEKTPONICPTHH.

JNCKTPOMATEWILLTE BONHBL — DIEKIPDOMATHHTHOE [OJE KAk ocobeli  BHA  MaTepHH.
DIeKTpOMArHTEEIC BOXNHBL Bubpatop [epua. OTKpeITLIH KomcOaTepHE Koiurryp. M3obperenue
paymo A.C. Ilonosni, TToRATHE O PATHOCDA3A. TprMeHeHAS 3NEKTPOMATHATHEIY BOJTH.

Hemoncmpauiu

CroBOTHEIE H BLITVE/ICHHEIE MEXHIIMYSCKAC KONeOaHH.

Pesonanc,

(O6pazoBallye ¥ PacIpOCTPAHEHUE YIIPYTHX BOTH.

UactoTa KolebaHui ¥ BRICOTA TOHA 3BYKA.

CBoGOIHbIE JITEKTPOMATHUTHLIE KOTe0aH.

OcrmaTorpaMMa nepeMeHHOTO TOKA.

Koggencarop B 1CnH DEPEMEHLIONG TOKA.

Karymmka HETYKTHBHOCTH B [CIH TIEPEMELII0T0 TOKA.

PeaoHAHC B HOCHEI0BATENBHOMN Liel i TTEpCMEHHOTO TOKA.

Hzayuermre v OpEeM 3MeKIPOMaTHHTHBIX BOJLLL

PagrocBa3k.

Jabopamopreie pabomul

V3ydcHHEE 3aBHCAMOCTH IepHofa xomebanuil HHTAHOLO (WM OPYKUHHOIO) MASTHHKA OT

TUTHEB! HUTH (WITH MacChl TPpy3d).
5. OnrtHKA

IIpupoma csera. CKOPOCTE PACITPOCTPAHSHHA CBETA. 3aKOHEL OTpakeHHsS H TPeIOMISHHS
cgeTa, lloiuoe orpaxenne. Jlunser [71a3 K2k ONTHYICCKAd CHCTEMA. Onrayeckne UpHOophL

BoTHoBbie cRoiicTBa cBera. MaTepdepeuins ceera. KOTEpeHTHOCTE CBETOBLIX TIydelt.
MaTepdiepeHias B TOUKMX IICHKaX. Llon0eEl paBEOR TOJNITHHEL Komena IInotora. Henons3oraHne
urTepdEpeHITHE B Hayke U Texauke. Juppaxind cBeTa, Jinrpakums Ha ey B 12PaneIbERX JIyIax.

TMubpaxouounas pemerka, Llonstac o ronorpadmn. [Tongpuszaims TOICPEYHBIX BOJTH. [MToxgpusarus
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ceeTa. JlBoiinoe syuenperomicnue. Tomapounbl Jlwemepcus cBera. BHIBI CIEKTPOB. Cuextprt
woryckaHma.  CHOEKTPEl  HOLNOMEHHS.  YIBTpadHONeToBoe M HH(pPAaKpacHOC — H3IYYCHHA.
Peutrenoncrue myau. Mx npupoga 2 cpoficrsa,

Hemoncmpayiu

JuaKOHEL OTpamECHHA H IIPSIOMIICITHA CBETA.

[TomHoe BuYIPEHHES OTPAKCHHE.

Qurgeckne TpubopeL

HMurepdepernng cBeTa,

Judpaxmous ceetd.

[ouspuzanas ceeTa.

[TomyueHue COEKTPA ¢ MOMOLIBIO TTPH3MBL.

[ToyueHue CLEKTPA € TOMOIIBIO THHPAKLKMOLHON PEITeTKH.

CTERTPOCKOIL.

Habopameprvie palosl

Maydenme n300paKeEHL OPEiAMETOB B TORKOH TTHH3E.

Hsygenne uatepeperua 1 IO PAKIIH CBETA.

OmnpefcacHKe JTHHEL BOILULL ¢ TOMOMBK JTHPPAKIHOHHOM PELIETRA

6.  DneMeHTHI KBAHTOROH H3IHKH

Kgaaropag ormruxa, Ksantonas rumoteza [lnanxa. @orount. Bremnad (HOTOAMEKTPUHECKIH
s@pext. Buyrpenmuit hotosddext. Tunsl Gor03MEMCHTOE.

dusuxa aroMa. PasswTHe B3IIAAOB HAa CTPOCHUE sEIMECTBA. JAaKOHOMEPHOCTH B dTOMHBIX
criexTpax sofopona. SnepHas Mogens aroma. Onpiter 2.Peseppopaa. Monems aToMa BOTIOPOAa 1O
H.Bopy. KranToBeIE reHEpaTODHL.

DOusuka aToMHOTO ANpa. HeTecTseuras pamHOakKTHBHOCTE. 3dKoll PAjIMOaKTHBHOLC pacraia.
Criocodsl HaBMIOLenrs W PErvcTpalEy 3apakelinx YacTam. ekt Basunosa — HepeHkosa.
Crpoeuue aroMu0TO fapa. JehexT Macchl, IHepris CBAH W YCTOHUHBOCTh ATOMHEIX ATEP. AnepHbie
peakuu. VICKyceTBeuuas DajMoaKTHEHOCTB, [encune Toxelmbx snep. Llemmas sueprad pearuis.
Ynpasasemad TEMHad peakims, Haepunii peakTop. [lomydenue paHOSKTHEHEX H3O0TOTNOB H HX
nprMcHeRHe, BHOTOIMYECK0E ICHCTBHE PAAHOAKTHEHETX H3TY4SHHH, DNeMenTaplbIe TacTHIIEL

Hemonucmpaiiy

dDoTo3dpexT.

JInueldyaTeic CICKTPEl PazlHtilLIX REMCCTB.

HManydenne nasepa (KRaHTOBOIO TEHEPATOPA),

CueTuWK HOHUSHPYIOIIHX W31y TeHAN.

7. Fronmouada Beenenuoii

Crpoerne u passrtae Beeserrolt. Hamra 3sesanas cucrema — lanaxrika. Mpyrve ranakTHKH,
BeckoneTrocTs Beeienmoi. [ToasTre 0 Kocmomorar. Pacimpsomancy Beencanas. Mogens ropswei
Beenewoi. CTpocHRe B npoucxowaernc ['aTakTik.

Ipomouus 38e3l. [HoTesa npoucxoxienns COTHEYHOH CHCTEMEL. TepMOAISpHELH CHHTES.
I lpo6iema TepMOSIepHOR 3uepreThin. SHeprud Coluina o 3Bes. IBOTFOLIHA 3Be3)l, [TpoHcxoXIcHHe
CoMHEeYHOH CHCTEMET.

Aemoncmpayuy Co.HeTHasT cHCTeMa (MOICIE).

doTorpadmn mIAHET, CASTAHUbLIE ¢ KOCMUYECKAX 301LI0R.

Kapta JIyHEBI H DIAIIET.

Crpoeide W 9BOMONEA Beeaenmoi.



']

IIpuMepaBIC TeMBl pedeparos (I0KTATOR), HHIHEHIYAILHBIX IIDOEKTOB

Anexcanap 1'puropeesuy CrolleToB — pyccKuH QHIKK.

Auexcannp Crenanosuy [TooB — PYCCKHE yUYSHEIH, H300peTaTe 1 PaIHo.
AJBTEpHATEBHAL DIEPICTH KA,

AKYyCTHTSCKHC CRBOHCTEA HONYIPOBONHHKOB.

Anppe Mapn AMOep - - OCUOKOTTONOKHHAK 3ICKTPOANHAMAKH.
ACHHXPOHHBIH IBHTATENE,

ACTEPOHIEL,

ACTPOLOMAS HAITEX JHCH.

Aromuan fusuka. U3otonsl [Ipumenenne paTHOAKTHEHELN H30TOOB.
BeCcKOHTaKTHbIE METOILI KOHTPOIA TCMIICPATY PRI

bulloisipHEIE TPAHINCTOPEL

Bopuc Cemenornd Srobu - Quswk w A300peTaTCns.

Benuuaiiiuue OTKPRITAST (DHHKH.

BRI AMCKTPHYECKAX paspaaoB. DUEKTPATECKAE paspankl Ha CIIykGe JeIoBeKa.
Bamdune aeldextos 11a r3ntecKue CBORCTBA KPHCTAILIOR,

BcenmcHHas B TEMHAA MATEPHA.

Tamaeo |'anuieii — OCHOBATCIL TOYHOTO €CTECTEBO3HALIMA.

Tomorpadms 1 ¢¢ MPUMEHEHHE.

JBHiKelIMe TeTa TepeMCHHOR MacChl

Hudpakilig B HAIEH sKKH311M,

HKujkue KpHUCTATIEL

3axonel Krpxrota 1y oieRTPHTICCKOH LeIH.

3401 COXPAHCHHS B MEXaHHKE.

SuaycHAE OTKPLITHIL [ aymaes,

Mropn Bacamresra Kypuatok — (usuk, opranAsartop aTOMHOR HAYKH U TEXIHKH.
Hcasx HpIOTOH — CO3dTENE KTACCHYCCKOR PH3HUKH.

Hciomez0BaHKEe JISKTPOIHEPIMH B TPAHCIIOPTC.

Knaccudukaids ¥ XapaKICpUCTHKA 3MeMEITAPHETX TacTHII.
KoHCTPYKIMOHHAR POULIOCTR MATCPHATA H €8 CBA3E CO CIPVETYNOH.
Komerpyxi(wa B BHIEL JI43¢POB.

Kpuoa1eKTpOHHKA (MUKPOITEKTPOHUKA B XOI0M).

Jlazepiibie TEXHOTOTHE H HX HCTIOIL30BALHE.

Teorapao na Bugun — yuensrit W n300peTaTens.

MarHuTHbIE M3VepeHus (NPHHLHOBL LOCTPOSHHS MPHOOPOB, crnocubLl A3MEpeHHs

MATHATLONO HOTOKE, MATHATHON HHIVIKLHM).

-

Matix Papaneil — coznaTens ydeHHa 00 DUSKTPOMATHATHOM II0IE.

Make TT1aex.

MeTonm Me4elLTX aTOMOB.

MeTo a1 HAGMIOASHNA K PErACTPALHY PATACAKTHBRILLIX HITYy9eHHH B JACTHIL,

MeToms! ouUpeIeTeRns II0THOCTH.

Mwxan1 BacuTeeBrd J[OMOIMOCOB — YUEHBIH SHIHKIIONEHCT.

Mogenu atoma, Omerr Pesepdopaa.

MoervaapHEe-KHHETAYECKAS TEOPUA HICANBHBIX Ia30s.

MoIHAS - - IA30BEI paspal B OPHPO,IHETX YCIOBHIAX.

HaHOTCXHOTOTHS — -~ MEXMCHHIUIMAAPHAA 00IACTE (YHIAMEHTATBHOH W UPHKIATHOH

HAaYKH K TCXHHEH.

Huxona Tecaa: su3Ab B HeoORMARHbIE OTKPBITHS.

FHukonait Konepauk — co3naTenb reTHONEHTPUYSCKOH CHOTEMB] MAPA.
Huibe bop — 0AMH W3 CO3uate/el CoBpeMEEHOH busHKA,
HyxneocEHTes po BeeacHuOMH,

OfusucHeEnc (OTOCHATE3a € TOUMKH 3pEHUS (H3HKH.

Qnryudeckue AnjeHHsA B IPAPOAEL.

OTKPEITHE H NPUMEITEHAC BEICOKOTEMLICPATYPHOH CBEPXIPUBOTHMOCTH.



-

IMepeMeHHBIH JIEKTPUYECKEH TOK W 670 IPHMCHCHHC.

[Tnazma — YeTBEPTOE COCTOSHUE BEIISCTRA.

[Tnarers CoancyuHoil CHCTEMBL.

[TomyTIpOBOAHUKOREIS NHTUMKY TEMITEPATY PR,

[TpumenerHe HATKEX KPHCTATIOB B IPOMBIIIISHHOCTH.
[IpuMeHeHRe AASPHEIX PEAKTUPOR,

IMpuponaa heppoMarHCTHIMA.

ITpoGmeMEl SKQIOTHY, CBAIALIIEIE ¢ HCTTOMB30BAHHCM TCIIOBEIX MAIHH.
1 IpouspoucTBO, TEPEaYa H HCIOTB30BAHAE NEKTPOIHEPIHU.
IMTponexowacane ColMeTHON CHOTEMEL.

[sezoanekTpuuecksid HhdeT eTo TPEMEHCHHC.

PazeuTHe ¢peaCTh CRAYH H PAITHO.

PeakTuBHLIC JBHATATETH H OCHOBLI PadOTLL TEIIIOBOT MarmHHEL
PenuxToBoe uLydeHRE.

PentrenoBekHe Iyal. Metopus orxkpormas. [Tpavenenrwc.
Poxxaenue v OBOILOLAST 3RER.

Pome K.3. [[H0IKOBCKOTO B Pa3BHTHH KOCMOHARTAKH,

CreT — MIEKIPOMATHHATHAS BOIHA.

Cepreii [Tapmoerg KoponeR — KOICTPYKTOp W OpPTa@HH3ATOP NPOHIBOACTBA PaKSTHO-
KOCMAYSCKOR TeXIIHKH.

CHisl TpoHmA.

Coppemennas CTyTHAKOBAA CBA3b.

CoepeMeHHAS DH3HYSCKAA KAPTUIIA MUPA.

Coppemelli e CPEICTRA CBA3M.

Conaie — HCTOYEAK KU1 1d JeMTTE,

I panchopMaTopEL.

Y nTpa3ByK (MOTyUeHNUE, CBOMCIBA, TPUMEHEHHNC).
YrpapiseMbld TepMOSICPHBIR CHHTES.

Y CKOPHTEH 3aPMKEHIILIX HaCTHIT,

Du3nka W MYy3bIKa.

Du3HIECKHE CBOMCTBA @1MOCHENEL

POTORTEMCHTEL

@otoapdexr. [Ipuvenenne seicHus GoToadderta.

Xanc KpucTags JpeTeg — 0CLOBOIOTOKHAK 3ACKTPOMArHETAZMA,
YepHEle ALIPLL.

[lxana 2 IeKTPOMATENTHLIX BOTTH,

Droaoryyeckne mpodneMbl H BOZMOMKHBIE LY TH HX PEITIeH.
DMeXTPOHHAS HPOBOIHMOCTL METATTOR. CBSpXIPOBOIIMOCTE.
v Xpacrranosid JIeH — pyccxuil Guink.
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TEMATHYECKOE ILJIAHUPOBAIITHY

[Ipr peanpzanuy cojepxanus odmecOpasoBaTCIEHOH yucOHOH MHCHMILTHHE! «(DH3FKa» B
upedenax ocpoermst OTTOIL CIIO =Ha Gaze ocHOBHOTO 0o0miero odpasosalua C LOLYYSHHEM CPEIHETO
otmero odpazosarns ([IIKPC) Makcumaibuas yueOHad HArpy3ka o0y TarONIAXCA COCTABIIACT;

Kocmuueckne CKOpoCcTH

Bun yuebroi padboTsl Koanuecrso
. 9aC0B
MakcnMaIpHas YUcOHAH HArpysKa (Beero) 117
O06s;3aTCIBHAS AYARTUPILAS HArpY3Ka (BCETo) - 117
B TOM YHC/IE NPHKTUHECKHX 3aHATHH W3 HUX! 70
TPAKTHYECKHE 3AILATHSL 35
NabopaTopUbIE 3a1L IHS 10
KOHTPOIBHEIE paboTbL S
CamocTrogTensHas pabora (Beero) 0
[IpoMesxyTOUHAL ATTeCTalR B Gopye sK3amena
TEMATHYECKHUH 1LJIAH

No HamMerioBanue pasnenos H TCM Komauecrso
SAHSAT 4ACOB

U )

1. | BeegeHue. 1 B
OH3UKa B MCTO/IB! €CTECTEEHHO-HAYYIIOro HO3HAHUSL 1
(Duzuueckas KapTHHA MEPa 1

1.Mexanuka 24
Mexamka, QU3HIECKHC MOJIENH 1
IpakTH4eckoe 3aHsaTHEe Nel 1
Bexrop. JleficTera HAT BEKTOPAMH
CucreMnl oTcueTa, OTHOCHTENBHOCTE JBHIKEHHA. 1
[MpakTHYecKoe 3anaTHe N2 1
Tpaekropus, LIepeMEMICIIHE, ITYTE

8. | IlpakTnueckoe 3agaTHe Ne3 1
CKOPOCTE H YCKOpEHHE MaTepHAIbHON TOYKH

9. | IlpsvoavHeHHoe paBHONIGPEMEHHOE JIBHWKECHUE 1

10. | KpuBoauHe#HHOE IBHKESHHE 1 N

11. | Tlepssifi 3axox HeroToHA 1

12. | Cuma. Macca H pMTIynbsc Teia 1

13. | IlpaxTuueckoe 3aasaTuc Ned 1

L Btopoii 3axoH HeroTOHA

14. | Tperwii 3akoH HerotoHa 1

15. | CHia ynpyrocTH, CHIBL TPEeHIA 1

16. | IIpaxkTuucckoe 3angTae NeS 1
3akoH BceMuUpHOIO TATOTEHHS

17. | Vckopedie ¢BOOOIHOTO Ha/ICHHS 1

18. | Bec Temna, HEBECOMOCTh 1

19. 1
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20. | JTabopamoprive 3annmue Nol 1
Wecnenopamue IBHKEHHMA Tea 0] NeHCTBHEM NMOCTOAHHON CHIIEL

21. | 3aK0H COXPAHCHHS MMMYJIbCa 1

22. | TIpakTHYecKoe 3aHATHE Neb i
OHeprud, pabora, MOIIHOCTE, KIIJ

23. ] loTeHIIMAIBHES 3HEPIHA

24. | Kunern4eckas sHEPIHL

25, JlaBopaToproe sanaTie No2 CoxpaHeHHe MeXaHH4eCKOH IHSPTHH
NpH JBIKEHHH Tena noy jeHCTBHEM CHI TAUKECTH H YIIPYTOCTH,

26. | [IpakTuveckoe 3aunTue Ne7 1

| Pemenne 3agat: KHAETHYECKAL H NOTENLHATLHAS SHPTAH

27. | Koumponsnan paboma N 1 1
MexaHHKa
2.Monexyaapuas puzuka. TepMoguHAMHKA 15

28. | OcHoBupie noaoxerna MKT 1

28. | MpakTHYecKoe 3aHITHE No§ 1
OcHosHoe ypasaenne MK rasa

30. | TemmepaTypa. leMIIcpaTypHbie LIKATILI 1

31. | Mpakruveckoe 3anaTHe Ned 1
Hzomnporieccest

32. | da3a, arperaTHbIe COCTOSHHS |

33. | McnapeHne | KOHTEHCAITASA 1

34. | Tabopamopinioe 3aHamue No3 ]
WsmepeHse BIaKHOCTH BO3yXa

35. | TTosepxmocTHOR HaTHxeHHe. CMaTnBaHue U KalHIAPHOCTE 1

36. | MoHOKpHCTA/LIbLL H TOJIHKPHCTAIIIE]

37. | MpakThHueckoe 3anaTue Nell
MexaguueckHe cBoiicTBa TBEPALIX TCI

38. | Tabopamopnoe zauamue Ned Habriodenue npoyecca 1
KPUCHRILATH3 AU,

39. | OclIOBHBIE IOHATHA TEPMOIAHAMIAKA

40. | HeoBpaTEMOCTE TeIUIOBEIX MPOIECCOB

41. | IpakTudeckoe 3anaTHe Nell
TelUIoBEIE JBUIATEIN M OXpaHa OKPYKAIOIeH CpeiEl, KILx

42. | Konwmponsuas paboma Ne 2 1
MKT
3. JNeKTPOIHHAMUKA 29

43.  IlpakTHyeckoc 3aHATHEe Nel2 1
3aK0H COXpaHeHus HIEKTPHYISCKOro 3apsaaa.

a4. | [paxTuucckoe 3ansTHe Nel3 1
Jaxod Kyiiona

45. | Duckrpocrarmdeckoe mone. Ianpsx@HHOCTD 1 |

46. | [paxrudeckoe 3anaTue Neld 1
[Norernua. PasEocTek NOTEHIHATOR

47. | lpakTHIecKoe 3angTHe NelS 1




DeKTpHYecKas €MKOCTE, KOHICHCATOPEL, HX COSTMHCHHA

48. | DieKTpHYSCKUH TOK, €T0 XapaK TePHCTHKH 1
43. | Ctopousne cuisl, 3/IC, Hanpskenue 1 o
50. | IlpakTHucckoe 3ansTHE Nel6 1
3axonsl Oma U1 YIaCTKa U
51. | IlpakTudeckoe 3apaTHe Nel7 1
ek TPHUECKOe CONPOTHBIENNE MPOBOAHHKOB.
CBepXIpoBO/IMMOCTE
| 1 cemeerp Sluac
52. | MpakTH4ecKoe 3anuTHe NelB 1
[Tocne0BaTeNLHOC W NapaJUIebHOC coeMHeHN Pe3lCTOPOR
53. | DjieKTpOonIMepHTENbEELE IPUOOPEI =
54.  Jlabopamopiioe 3auamue Ne3
Mzyqenue 3axkona OMa juis YIacTKA IeTH, NOCIeI0BATEIEHOTO 1
MapallICIbHOIC COSMUHEHHS TPOBOAIMKOB.
55. | Jabopamopnoe 3aianue No6 1
Wzyuenue 3axoHa Oma A7 MTOTHOH LieITH.
56. | Tabopamoproe sausmue Ne7 1
Oupegencrue 3JIC 1 BEYTPEHHETO CONPOTHBICHHA HCTOUHAKA
HaNpsKeHAS, _
57. | lIpakTudecioe 3anaTuc Neld |
PafoTa W MOIIOCTE, 3akoH Jixoyna-JIcHna
58. | IpakTu4eckoe sauaTHE Ne2() 1
3aK0OHEI JNEKTPONIN3E
59. | DneKTpHUUIeCKHH TOK B BAKyyMe 1
60. | DeKTpUYECKWH TOK B rasax 1
61. | Ipaxradeckoc 3ansTHe Ne2l 1
BekTop MarHUTHOW HHAYKITHH, 3akoH AMIepa
62. | TlpaxTHuecKoe 3anATHe N222 1
Cuna Jlopenria. MardWTHEIH TOTOK
63. | IIpakTu4eckoe 3anaTne Ne23 1
SlBneHMe SUEKTPOMATHWTHOM HHIYKIIHH.
64. | TlpakTaucckoe 3anaTHe No2d 1
3aKOH 3ICKTPOMATHHTHOH HuyKuuH. [Tpasumo Jlerna
65. | Buxpepoe 3IeKTPUIECKOE LIOIIE, 1
66. | [IpakTHuecKoe 3aHATHe Ne25 1
CaMOHHIYKLHA
67. | lIpaxkTHdeckoe 3ansiTHe Ne26 1
TpaxchopMaTop
68. | [IpaxkTuueckoe sanaTue Ne27 1
DHeprug MarHWTHOTO O
69.  DIeKTpoMarHHWTHOE [OTC 1
70. | TIpon3BofCTRO, IepefaTa i NOTPeOIeHHAR SIeKTPOIHEPrHH 1
71. | TIpakTHueckoe 3ansTHe No28
SueprocOepernerne, TexHuka 6e300aCHOCTH,
4.Konebauus H BOJIHEL 16 B
72. | IpaxTraeckoe 3apsaTHe No29 1




(CBOBOIHBIE HMEKTPOMATHUTHbIE KOIeOaHus

73. | IlpeBpamcHMe SHEPTHH B KoneOare/IboM KOHTYPE

74. | IIpaxkrHueckoe 3aHaTHe Ne30
BBIHy: & IcHHRIE 3. I6KTPOMarHATHble KonefaHus

75. | IIpaxTadeckoe 3asaTHe Ne31 1
KonebaTenbHEIH KOHTYD _

76. | Pezucrop, KOHACHCATOP H KaTYIIKa WHIYKTHBHOCTH B TIEMNH 1 N
[[EPEMEHHOTO TOKA

77. | IIpakTa4eckoe 3annTHe No32 1
Baxon OMa g HelH NepeMeHHOTO TOKd

78. | PesoHaHC B 3NEKTPHHECKOH LeIH l

79. | [IpaxTuucckoe 3agaTie Ne33 . DneKTpOMArHATHRIE BOJHEI 1 HX 1
CBOWCTBA

80. | DHepreTHYECKHE XapaK €pUCTHKY 1 ]

81. | MzobGperenne panro A.C.I1ornoBeIM 1

82. | Ipaxrudeckoe 3araTue Ne34 1
1IprHUMIIEL PaIHOCBA3ZH,

83. | IIpaxruveckoe 3anuTne Ne35 1
Momynauys i IeTeKTHPOBaHHES

84, | PacnpocTpaHeHUE PaOBOIII

85. | [IpakTuueckoe 3aHaTHe N236
[IpUHIHITE TEIEBH3HOHHONW CBA3H

86. | [IpaxTrueckoe 3amntae No37 PassHTie MOOHALHOI CcRa3U

87. | Koumpoanuaa paboma Ned
INEKTPOMAIHHTIIHE BOTHbL
5.0nTHKA 12 i

88. TIpakrHueckoe 3aHuTHe Ne38 1
OCHOBHbIE 3aKOHEL ONTHKA

89. | KopnycKy/sipHas U BOJIIOBAS MPUPOIa CBETA

90. | ITpakTH4YecKoe 3aHATHE Ne39
IMcToyHWKH CBETA

91. | IIpaxkTuueckoe 3ansaTHe Nod( 1
CKOpOCTh CBCTA

92. | TipaxTuueckoc 3anaTue Nedl 1
ITncitepcys, MATEpQEPeHII, A1 (PaKiE

93. IIpaktTHyeckoe 3ansTHe Ned2 1
JudpakuHoHIAg perierka

94. | IMpaxruaeckoe 3anatue No43 Ilsera Ten 1

95. | JIabopamoproe sannmue Ne§ 1
Mayyende H300paKeHHA IPEAMETOB B TOHKOH .[HH3E.

96. | Jabopamopnoe 3auzsmue Ned 1
Usyuenpe wHTEphepeHIMH W AH(PAKIIHT CBETA. |

97. | dadopamopnoe sanamue Nell 1
I'paTyMpOBKa CIIEKTPOCKOIIA M OIPEASICHHS IJIMHBI BOIIHbL
CIIEKTPAITHEIX JIHHFH

98. | [IpakTuuecKkoe 3anaTne Nedd 1

HndpaxpacHoe, YILTPapUONCTOB0E HITyHCHHA




99. | IlpakTH4eckoe 3aHATHe Ne4S 1
PeHTreHOBCKOE HITYICHUE
6.3.1cMeHThI KBAHTOROH (PH3IHKH 12
100. | Tennosoe H3MyIeHUe. UepHoe Tea0 [ M
101. | TIpakTHucckoe 3anaTHe Nedo 1
(DoToadderT, npUMEHEIHE
102. | [IpakTHdeckoce 3aaaATHe Ned7 1
YpasaeHuc DitHwTela. JapneHue CBCTa _
103. | [Tpakxtudeckoe 3anstre Ned8.Crpoerne atova. Ousrrsl Pezepdopaa
104 | KopmyCKyIAPHO-BONHOBOH AyaTH3M
105. | TIpakTH4yeckoe 3aasaTHe Nod9
EcTecTREHHAs paTHOAKTHEHOCTE
106. | IlpaxTuyeckoe 3aaaTHe NoS0 1
3aKoH paAHOAKTHRHOIO pacualia
107. | [IpakTHICCKOE zaHsTHE Ne5 1 ATOMHOC SI/IPO ¥ ero cocTas 1
108. | IIpaktuueckoe 3austre NoS2.Anpda-, GeTa- 1 raMMa-H3nyIeHE, i
108. | ITpakTudcckoe 3anaTne NeS3
AnepHBle pPeaKLAN _
110. | TIpakradeckoe 3aasTae NeS4. AaepHbli peakTop 1
111. | Konmpoansnan padoma Nl 1
 KBantogas (u3HKa
' 7.3pomouus Beenenioi 6
112, 3akoHdbl IBIKEHES IIAHET 1
113. [Ipaxtnueckoe 3amgTue Ne 55.Cructema 3eMmi-JlyHa 1 |
114. | Conuue. Buytpenuee crpoenne ColHIa. 1 :
115. | OcHoBHEIE XapakTepucTuky 38e31. CTPOSHHC B SBOMOLS 1
BeellcHHOH
116. | Mitcareii nyTh — rama l'amakTuka. larakTiky, 1
117. | QBodmaromiee 3aHITHC. 1

2 cemecTp 66 yacoB

Beero 117 wacos




XAPAKTEPHCTHEKA OCHOBHBIX BHIOB YYEBHOH JEATEJABHOCTH

OBYYAIONIUXCH

Coacpmanue obyeHus

XapakrepueTHKA OCHOBHBIX BHAOB e TENbHOCTH obfvuaawmuxcs (Ha
ypoeHe y4eGHBIX qcicTBHi)

Beecocgue

VMEHHS MOCTALOBKY TCISH NeATeNbHOCLH, TITAHHPOBAHUA COOCTBEHLOK

MesTe)RHOCTH M JOCTHIKCUMS TOCTABICHHBIX [eleH, UPC/BANCHHA
BOMOMKHEIX PE3VITHTATOB PTHX JeHCTBMH, OPTAHHIAINA CAMOKOHTPOIA W
OLEHKA TOIYYEHHBIX pe3yIRTATOB.

PazeuTHEe cOOCOBHOCTH SCHO H TOMHO MIIATATR CBOM MBICTH, JIOTHYCCKH
0BOCLORETRATE CBOKC TOYKY 3PEHWH, BOCIPHHHMATL M adalTH3HPOBATH
MHCHEA cobeceilMKOB, OPH3HABAA IpapBo JPYTOTO YCHOBEKA Ha ULOL
MHEHHE.

[IpouspenieHne H3MEPeHus (H3ATECKHX BEIMYHH M ONCHKA TPAHHIBL
norpelmHocTel mIMepenmi.

[IpencTap.ieHie TPAHULEl MOTPELIHOCTEH HIMEPSHHH TIpM LOCTPOCHAR
TpathVKOB.

VMeHHE REICKA3EIBATE TMUOTe3sl g ofBAcHenMH HalIEOAACMEIX
ARIICHHA.

VMeHEe NpelIaraTs MOISTH ABICHHH,

VKaiaHue TPAHHI] LUPAMEHHMOCTH (H3HYECKHX 3aKoHOB. M3momwenue
QCHOBHBLIX TTOTOKCHHA COBPEMEHHON HAay4HOH KapTHilLL MHPA.
TIpHBENCHYE TPUMEPOB BIASHUA OTKPLITAI B GH3HKE Ha MPOIPECC B
TEXIMKE W TCXHOIOTHH LPOM3ROICTRA.

HenomszoBanue VinTepueTa I8 nodcka HHGOpMAHH

1L.MEXAHHKA

Kunesmamurda

Ilpcuurarsﬁermc MEXAHHYECKOTO ABMKEHHA Tela YPABHCHMAMHE 3d-
BHCHMOCTH  KOOpPJIMHAT M IPOCKIWEd CKOpPOCTH 0T  BPCMCEHH.
LlpejcTaBncHUE MEXAMYSCKOTO JBIJKSHMA TN rpahHKaMH  3aBA-
CEMOCTH KOOpUMHAT M IpoeKumeil ckopocTd oT Bpemenu. OnpencicHne
KOOpAWHET TPOHOeHHOI0 TYTH, CKOPOCTH H YCKOPSHHA Teld TIo
rpa@HKaM 3ABMCAMOCTE KOOpaHuar TIPOCKITHIT CKOPOCTH OT BPEMEHH.
OupelencHie KOOPAMHAT TPORINEHHOTO LIYTH, CKOPOCTH H YCKOpPEHHA
TeNa [0 YPABHCHINM 3aBHCHMOCTH KOOPIHHAT H LPOSKTIHH CKOPOCTH OT
BPEMEHH.

[IpoBenenue CPaBHATENBHOTO AHATH3ZA DABHOMEPLOr0 H PaBHOTIEPE-
MEHHOTO JABHKSHHMH.

Vixasague MCIIOMB30BAHHA [OCTYIATEARHOTO H BpAaTeNBHOTO JBH-
JKEeHMHA B TEXHHKE,

TTprobpeTerHre ouBTa paboTEl B IPYNIE ¢ BEIIOIHELMEM PaziUHHBRX
couua/mAE  ponel. PaspaboTka BO3MONHOHW CHCTEMEI OelcIRHA |
KOHECTPYKIHM BT 3KCHEPHMEHTAIRHOTO ONPeNeNeHMH KWHCMATHICCKHX
BEILUYWH.

IIpencrasnedve AHGOpMaEy 0 BHAAX ABHKEHNUA B BHIIC TaOTHIIB

Jawoist
MEXAHUKE

COXPAHEHS

&

[IpAMenelAe 22K0HA COXPAICHAST HMITYIBCa [ BEMTHCICHHS H3IMELCHH
cKOpocTed TEI UpH WX B3aHMOIEHCIBHTX.

Hamepenne paboTel cHi W HIMEHEHHE KH HeTHdceKOH 3HeprvH TCna.
Birawcrelie paboTl CHI K M3MEHCHHS KAHETHYCCKON SHEPIH TeJld.
BrruvcncHEe TOISHITHAIEHOH SHEPUHH TCI B TPaBMIAITHOHHOM [ONC.
Onpeue/icHAE NOTEOIHQIBHOH SHEPTHR YIpYro acOpPMHEPORAIIHOTO TETA
110 H3BECTHOMH Aed)OpMAIHHE K HKECTKOCTH TENE.

llpumerenie 3aK0Ha COXPaHCHHS MEXALIMTECKOH DHepPruH IIpH pacdeTax
pesYITBTATOR B3AMMOIEHCTBMA TCN TPABHTAIMOHHEIME CITAMH W CHITAMH
YIIPYTOCTH,

Ywxazague TpaHul TPHEMEHHMOCTH 3aK0HOB MeXalld KH.
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Vxazapde yueOuLX JACOHINIAH, IIPH U3y 4EHWH KOTOPBRIX HCMOIBIYIOTCS
3AK0ILI COXPAHCHUS

2.0CAOBBI MOJIEKYJISIPHOH ®U3UKH U TEPMOJIHHAMUKHA

Ocnosei
MOACKYAAPTION
Kuienuieckot
meopuy.  Hoeamvnwri
2az

BBIIOJLIEIIE FKCICPHMEHTOB, CIYKATAX LIS 000CHOBUILMA MOTEKYIAPHO-
kuieTaeckoi Teopun (MKT).

PemcuMe 3afa4 ¢ TPUMCHEHHEM OCLOBHOTO YPABHEHHA MOJCKYITPHO-
KHHETHYECKOH TEOPHH Ta30B,

OupefencEne DapaMerpoR  BEIICCTBA B ra3o00pazHOM COCTOAHEM L@
OCHOBAHHU YPARACHUA COCTOAHMA M)EATTBHOTO rasa.
OnpefcicHAe TAPUMETPOB BEMIECTBA B  a3000pasHoM
[IPOMCXONALIAX TPOLECCOB 0 IpadkaM sasuerMocTy p (T),
V (D), p (V).

DKCIEpuMEHTATRHOE HMCCIEN0BAHAE 3aBUCHMOCTH P (Ty, V (T). p (V)
|lpencrasmerne B BHJde TpaduxkoB  M3exopmoro, wsolapHOro W
H20TCPMAYIECKOIO TPOIICCCOB.

BriuyeTeAre cpedHed KWHeTHHYCCKOH SHEpIdA TEIIOBOTO  ABHKEIAA
MOJICKYIT TIO0 U3BECTHOH TEMIOEPaType BEIMECTBA.

BLicKasHRAHHEG THAOOTE3 YIS 0OBACHEHHS HabMOmacMBIX  ABJICLHH.
VKa3AHAE TPALKI] TPUMEHMMOCTH MOJETH «HICANBHEIN Ia3» H 32KOHOB
MEKT

COCTOHIIMA W

Oecnueor
HIEPMOOUHHUKY

W3MepcHue KOJMuecTsa TCILIOTHEI B IPOLESCCaX TCIIONCPenatiu. Pacuer
KOTHMeCTsa TeILIOThL, HeOOXOJAMOTO UL OCYILCCTRICHHA 3aIaHHOrO

| mporecea ¢ Temnouspeiaucit. PacueT uiMeHeHHs BHYTPSHHEH J1EPTHN TCI,

paboTEl M LIEPETAHHOI0 KOMMH4ECTRA TOILIOTE ¢ MCLOMRI0BAHHEM NEPROLO
3AKOHA TCPMOIRHAMUKH,

Pacaet paborsl, COBCPIICHHO 1a30M, TI0 IPAQHKY 3aBUCAMOCTH P (V).
BrrmcncEre paGorsl Tasd, COBEPIUELLON TIpM H3MEHEHMH COCTOSAHHSA TI0
saMxayroMy 1akny. Berauc.ienne KIII opa copepimeHud razoM paGornl B
Tpoucceay H3MEHERHA COCTOSHUS L0 3aMEKHYTOMY LHKIY. (ObnacHeHHE
IPHULATIOR ACKCTBHS TCINTOBEIX MAMKH. [leMORCTPALHA POiH (hHaHEH B
CO3IAHHM H COBSPIICHCTBOBAHUH TETIIOBEIX TIBATATEIICH.

M3i0%eHne CYTH 2KOTOTHHCCKHX mpofiem, O0YCIOBICHIILIX paboTol
TCIUTOBEIX ABKTaTencl H OPEAUI0KEHHE IIYTH HX PELLEHNS. Y Ka3aHHe Tpauuil
LPHMCHHEMOCTH ~ 3aKOHOB  TEPMOAMIAMHKH. VYMeHue BecTH JIHANOT,
BLICTYITMBATL MHCHHE ONNOLEHTZ, YYACTBOBATL B JIMCKYCCHH, OTKPLITO
BBIP@XATE H OTCTAUBATE CBOK0 TOUKY 3Pl

Vkazague yIeOHBX JHCHMILIAE, OPH H3YH9EUWH KOTOPBIX HCIOIRIYIOT
yueOHBI MaTeprail «OCHOBBI TEPMOAMITAMKI)

Craticmed
acHOrocmets,
MSEPOLIX MER

HAPOS,

HM3MepcHAe BIaxIIOCTH BO3IVXA,

PacyeT KOJIUYECTBA TETUIOTLL, HEOOXOTAMOTO [ OCYTICCTBISHUA LpOoIccca
Lepexo A BEIECTsa B3 ONHOTO ArPeraTHOT0 COCTOSHIA B JIPYTOC.
DKCOEPUMEHTATEHOE — MCC/IS/IOBAHAE  TEILILOBRIX CBOWCTE  BETECTBA.
[IpwReIcHEE TPEMEPOR KATTHUIAPHGIX aRICHUN B ORITY, HPUPOAC, TEXHHKE,
HMecnenopaiie MEXAHMUYECKWX CBOACTB  rBepmelX  Tenl. [IpWMCHEHHE
Qusmieckrx mowsttdit ¥ 3aKoHOB B yHCOHOM Marepmanc npodeccHo-
HAJIBHOrO XapaKIcpa.

Wemombioparue WHTCpHETa IUIA 1(OWCKA HHPOPMAIAR O paspaborkax H
NpHMEHEHNUSX COBPEMEHHEIX TBEPALIX W AMOPGHBIX MATEPAATIOR

ARJIEKTPOTHHAMUMKA

Snexmpocmamurd

BrECIeHHE CHIl R3IaEMOISHCTBAS TOYCTHEIX DICKTPHYICCKAX 3apAL0B.

BriukcIeHHC Hﬂﬂpﬂ?ﬁ'ﬂHHDCTH BHEIC'l'pWIBEKO]'{} TOona (JIHOTO H HECKOJEKHX
TOUESTHRLX ITCKTPHEECKHAX 3aPAIOB. Briuncnenue TOTEHITHAIIA
SMEKTPHYECKOTO TIONS OHOTO M HECKOILKUX TOHSTHBIX IEKTPHYECKHX

sapsaos. M3vepesAc pasEocTy IIOTCHIMAITOB. ]
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HzvepeHne SHCPrAH 3IEKTPHYECKOTO TION 3aPKSHHOrO KOH/ICHCaTopa.
BoumcneRre D1eprHA SMCKTPHYECKOTO 10U 3aPUKCHHOI0 KOHIGHCATOPA.
PaspaloTka TIaHa B BO3MWKHOH cxcmbl MEHCTBHE SKCUSPHMERTANLHOTO
onpemeneHHa  MIEKTPOCMKOCTH — KOLUIELCATOP2 ¥ JHIIEKTPHYECKOM
LIPOITATIAEMOCTH BEIIECTRA.

[MpoBeeHWe CPABHWTENBHOIC —AHwIM3Aa TPARMTAOUOHHOIO M DIER-
TPOCTATHYECKOI'O TONICH

| Hoemosnuulil Mok

MamepeHRe MOUUIOCTH  aTeKTphueckoro Toka. Mamepenne OIJIC m
BHYTpE!IHETO CONPOTHBISHMs HCTOUHAKA TOKA.

BeIIONHEHME pAacticTOB CHIEl TOKA W HANDGKEHHH Ha  y9vacTKax
amexTpudeckux ueleif, OObjACHERHE HA LPHMEPE IICKTPHYCCKOH Ll ©
meyma ucrournkame  Toka (DJIC), B KaKOM  clydae HCTOWHHK
3IEKTpAHecKOf 3HepruM paboTaeT B PEAIME TeHEpalropa, & B KaKoM — B
pERUME TIOTpedu e,

Ompepeicife TMOEPATYphl LUMTH HakanmusaHui. Hiwepernwe smek-
TPHTICCKOID 3apana JIEKTPOHA.

CHATHE BOTETAMOEPHON XapPAKTEPHCTAKH THOAA.

[MpoBeneHre CPABHWTEILHOTC AHAIM3H UOTYNPOBOJHAKOBBIX UMOLOR H
TpuooB. Hemompsopanue MATcpHera A mouexa wHGOpMAOHH O

IEPCIIEKTHBAX PA3BHTHA IOTYIPOBOLIMKOBOE TCXHHKH.
VeTanoBKa IPHYRHHO-CIIEJICTECHHBIX CBS3€H

Maenumitaie saneH1UR

Wssepernc MHIYKIEE MAHATHOTO [TOMA, Berduciuenne cui, JeHCTBYIOMME
Ha [POBOIHEK ¢ TOKOM B MATHHTHOM LIOTTE.

BLUWACACHHE CHT, ASHCTRYIONMX HA 3NEKTPUYECKHAH 3apsll, OBIDKYLULUICT B
MATHHTLOM TTOMC.

HecnenoBague A5 1EHHAH 2NeKTPOMarili THOH WHITYKITHA, CAMOMILIYKITHH.
Briduciiense SHSPTHH MALLHTHOTO MO,

Q6picHeRHE LPUATIATA JeHCTRAL 2ICKTPOIBRIATEILA,

O6vscrieAne NPHHIMOA JeHCTBHA TIEHEpaTopa JIEKTPHYCCKOTO TOKA W
IMEKTPOR3IMEPHTENRHEEIK IIpHOopoB. OGRICHCHUE IPHANAIA JieHCTBHA MACC-
cnexrporpada, vexopureTel 3apKEHHBIX 4ACTHIL O0BpACHEHHE DOTH
MATHHTHOTO 110/14 3EMIIH B JKH3HH DACTEHHH, JKHBOTHELX, HE. IOBEKA.
IIpuseenue MPEMEPOB TTPAKTHIECKOTO NPHMEHERNS H3YICHHEIX ABJIEHWH,

33KOHOB, IpHO0POB, YCTPOHCTB.

[IpoRecEME CPaBHUIENBHOTOD AHATE3A CBOWCTE 3IEKTPOCTATHHECKOTO,
MATHHTHOI'O H BAXPCBOIO IEKIPHYIECKHX DONEH.

OfbsicHeHAC Ha TPHMEPe MATHUTHBIX ABjieudH, ToweMy (GH3uKky MOXKHAO
PACCMATPHBALL KaK MCTATHCITHILIUILY

4. KOJMERAHHUS BOJIEI

Mexanuueckue
Koaebarin

Hccnemopanme 3apACHMOcTM  Trepmoja  Kodebandit  MaTeMaTHHECKOIo
MASTHHKA OT €ro AWMU, MACCH M aMiuTy/ el xonedanuid. Mecnenorande
3BHCHMOCTY TICPHOZA KoueGapmil rpysa HA UPYHKHWHE OT €ro Macchl H
KECTKOCTH TIpy)icuisl, BEACIeHHe neproa KoNebaHE MaTeMaTHHECCKOTO
MAATHHKA [T0 M3BECTHOMY 3HAYEHHIO €r0 ANMULL BoMHCISHHe NEPHOMA
KONCOAHKH Tpyla Ha NPYAKWHE IO H3RECTHBIM 3HAYELMAM €r0 MAacch H
KECTKOCTH MPYiKHHEL BLipaboTKa HABHIKOB BOCTPHHEEMATD, AHAIMIAPOBATE,
nepepafaTLisaTh B IPEZLABISTE  HHOOpPMAanuio B COOTBETCIBMH  C
LIQOCTABICHHEIMHE 34! [dUanH. HPP[BE,EL'.‘}UHE MpHMEPOB ﬂBI‘UKDJTEﬁﬂTCHBHLDi

Mexanuueckux cHeTeM. [TpoBeacHEe Kiaceuikansy Konedanui |

Yupyzue soins

MiMepense @NMMHLI 3BYKOBOH BOIBL TIO  PE3yTBTATAM HabMIOaeHHA
uHTepdepeiL My 3BYKOBEIX BOIILL.

[Tu6mroncune ¥ OORSCHCHHE SBNEUM WHICPOEPSHIMHM W IHQPAKIHM
MEXAll HUSCKHAX BOITH.

[IpeacTapierne 0BNacTell PRMCHCHHA YIETPaskyka ¥ NEPCOCKTHERL CTO
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HCIIONEI0OBAHHA B Pa3sIHTHBIX obmacTax HayKW, TCXHHKH, B MCIHITHAC. |

M310/keHNe CyId SKOTOTHYECKHX UPOOTEM, CBA3aHHBIX ¢ BOIIEHCTBHEM
3BYKOBLIX BOJTH HA OPTalu3M JemoBCKa

SaermpomMaziimabie
KOAEDaHUSA

HaboqeHuc OCHHIIOTPAMM TapMOHAISCKHX Koyiebaauit CHIRI TOKA B
TCIIH.

MamepeRnc 3JIEKTPOSMKOCTH KOHJAEHCATOpa. M3MEepCcHHE HMHAYKTHBLOCTE
KaTYIOKHA,

Hecnenosanye SBIeHMs DTEKTPHYECKOrO Pesolianca B IOCIEA0BATENLUOH
TeTTH.

[IpoBeielude AHAIOTHH MEKIY (H3WIECKUMM BETWYHHAME, Xapak-
TEPUIYIOTHMH  MEXAUMYECKYH) M INIEKTPOMArHATHYIO KoJeOa el b HHGC
CHCTEMBL.

Pacuer smavenufi CHObLl TOKA M HANPDKEUAT HA 3ISMEHTIAX LETH
TICPEMEHHOTO TOKA.

Wcenenoparwe IpHHUATA JckeTBEE  rpaicdopmaropa.  MecigjoBaHne
MpHHUANA AeficTsWe TEHepaTopa LEPEeMCHHOIO TOKa. Hcuomezoranne
MWirrepAeTa ans MOHCKd MHQOPMAIHHA 0 COBPEMEHHBIX crooco0ax mepenavn
SICKTPOIEEPIHH

DackmpomMacHumHEIe
gOAHB

(eyInecTBIelNE PATHOIEPENAYH W PATHONPHCMA. Hecneoraunc cBOHCTB
DIEKTPOMATHATHELX BOLIF € TTOMOIIBR MobuiLHoro Tenehona.

PasBETHE LEHAOCTHOTO OTHOLIEIHN K H3YIAEMEIM 1a yPOKAX QH3MKH
ofLerTaM W OCBAHBAeMBIM  BHJAM  JIeATCHBHOCTH.  OOLACHCHAE
IPEHIHTHAILHOTO PasfFFHs UPHPOIEL YOPYTHX M BIeKTPOMATHHUTHBIX
gorH. MsImojeHue CYTH OKONOTHYECKAX OpodnieM, Cusi3aHHBIX
3TEKTPOMAITTHTHEIME KONEOaLus VA B BOTTHAMH.

OGESICHEHAE PpOIM SICKTPOMATHMTULIX BOJTH B COBPEMEHHEIX HCCIE-
JoeaHusx BeencHHOR

5. OIITHKA

Ilpupodu ceema

1 [pumeHCHUE Ha OPAKIWKE 3aKOHOB OTPAKEHUS H OPEIOMilenysT CBETa IIPH

peIIeHHN 34.1at.
Oupe/encHAe CUCKIPATHHBEIX IPAHML YYRCTBHIENBHOCTA ‘ETOBCHIECKOTO

| Tmaza.

VicHHe CTpowih W300paKeHHA UPEIMCTOB, NABAEMLIE JIHH3AME. Pacuer
PACCTONHHSA OT THH3LL 10 H300PAKEHIA NPE/META.

PacgeT ONMTMYECKOH CHIBL JH3EL FaMepeHue QOKYCHOIO PacCTOLHAN
NMLI3EL

Henprranue Mogencii MAKpOCKOTIA H TCISCKONd

Boanoewle  ceolcmidd
caema

Habmoaeude SBISHHA  MITePPCPEHIHH  DISKTPOMATHHTHLIX — ROJH.
HafjuomeHre SBIeHds JAGQPAKIHEA 3NeK I POMATHETHEX BOJLL HabGmoaenne
SRACHAS TMOLIPARAMUA  WEKTPOMArHHTHBIX  BOJIL Hsseperne  IHART
CBETOBOH ROTHB! TI0 pe3yThTaTaM HabMIOASHWH ABICHHAL untepdepcHIH.
Habuonenme wmnenusg mudpakru  cera.  [laOTOncEHE  ARICHAL
MOTAPU3ATIAR B OHCTepcHn cBeTa. llouek pasiudHi H CXONCTBE MEKIY
T hPAKITHOLILLIM A JHCIEPCUOIHATM CIICKTPAMH.

Tpusezerue IPEMEpos TOSBICHHEA B OPUPO/TE K HCTIOMB30BAIS B TCXHHKS
SBMCHUH unTepPepcHIAN, TMpPaKIiy, TOMIPUIalnd B AHCTIEPCHH CRETA.
| [epevvcIcHEE METO/IOR TIO3HAHHA, KOTOPBIC HCHOML3OBAHEI IPH H3yHeliny
VEASAHHLIX JRICHHH

6. JJIEMEHOTEI KRAHTOBOU ®MIHKHA

Feaunmoaan onmura

HaGmoneEne  (oTOINEKTIpUyeckoro  shdexta. (O0pACHEHHE  3aKOHOB
(TOJeTOBA HA OCHOBE KBAHTOBBIX I1pe/ICTABNCHHIL.

PacyeT MAKCHMANBEOH  KWHCTHYECKOH  BHCPIHH  3JCKTPOHOB  IIPH
(oToaeKTpHIcCKOM 3(herTe.

|(JupenencHEe pabOTEl BBIXOAA BMEKTPOHA 1O rpadh Ky 3aBUCAMOCTH
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| MaKCAMAIBHOH KAHETHNCCKOH SHEPTHH (POTOIIEKTPOHOB OT JaCTOTEI CBETA.
M3mepenue padOTE BRIXOIA 3IEKTPOLA.

[Nepesmencane TpudopoB YCTAHOBKH, B KOTOPEIX UpnmeHweTes Ges-
HHepuEoULocTR foTosddexTa.

OGBACHCHHE KOPIOYCKY.I¥PHO-BOTHOBOTO AyaIHIMd CBOHCTB (OTOHOB.
QOfBacIIeHME PO KBAHTOBOM OLTHKM B PA3BHTHH COBPEMEHHOH (H3HKA

Puzuka amomMa Habmouesre THHSHYATEIX CIIEKIPOB.

PacweT 4aCTOTEL M MLALET ROTTHBl HCIIYCKASMOr0 CBETa MPH Mepexole atoMa
BOZOPOAA M3 OfHOTO CTALMOHAPHOLO COCTOSHAA B Apyroe, QObscleHHe
TIPOMCXOKIIEHMs. JTHHSYATOr0 CIeKTpa ATOMa BOAOPOAd W PasiHmid
THHREHYATEIX CHEKIPOl pPa3NMuHEIX Ta30B. McecluegosawAc JHHSHYATOIO
CIICKTpA.

VecrrenopaEne TPHEIAT paGoTEL NFOMAHECIIEHTHOR ilamin. HadmoneHue
obBscHenMe TpWHEIMIA Jedcrsua  sasepa.  [IpuBemennme  npuMepoR
MCITOMB30BAAN 1A3€P4d B COBPEMEFHOH HayKe K TEXHHUKE,

Uemonmp3oBanue WETepHCTA T4 TOHCKE WH(QOpMAUMH O I[EPCHEKTUBAX
l'IpH.MEJ.lt':Ij'F’TH mazcpa

| Duzura amomuozo | Hubuoenne TpeKoB aba-4acThl] B KaMepe BHIbcouy. Pemmpﬁponaﬂﬁe
20pa SICPHBIX M3MyHeluii ¢ TOMOIIBIO cueTyrKa ['elirepa.

PacaeT sHCpri#y CBAIK &TOMHBIX SLICP.

Oﬁpe,‘lﬂﬂt‘bﬂﬁe 3apiagd H MacCoBoro YyHCIa aToMHOr0 Apa, BO3UMKARIOCTO B
Ne3yILTATE PAIHOAKTHEHOTO pacnana,

Brryuc: 1eHHe 3HCPTAR, 0CBODOKIARIMEHES IPH PaJHOAKTHEHOM Pacaie.
Ompenelenne NpoyyKTOR AACPHOH peakiuy.

Briuycnmenuc 3HEpPrymM, OCRODOMETAIOIICHCS 0pH  SEpPHBIX  PEAKIIHAX.
TTousMaRAe LPSHMYTICCTE H  HEJOCIATKOB HCMNONG30BAHWA ATOMHOH
SHEPIMH W HOHM3HPYIOMIEX H3YIeHAl B IPOMBIILIELLIOCTH, MCIHITHHE.
HanokeHde Cyrd IKOMOTHISCKAX mpoliieM, CBI3AHHBIX C DHOIOTHIECKHEM
JEHCTRAEM PATHOAKTHBILIX MITy4CHHIH.

[IpoBeaenye KmaccHPUKAIMHE SNEMEHTAPHBIX 9aCTHI [0 uX (hmaMECCKIM
XapEKTEpACTAKAM (Macce, 3ap/Ty, BPEMEHH KU31M, CTTHHY ¥ T.1L.).
[loHMMaHMe [(EHHOCTCH HAYMHOIO TIO3HAHKS MHpa He BoodmE I
YENORETECTBA B HEA0M, 2 JUTS KaimJoTo 0DyYaIoImerocs JTHYHO, LEHHOCTEN
OBJIAZEHUA METOOM HAYIHOTO LIO3HAHAS 1iisl JOCTHIKEHMA yoTiexa B Jo0oM
BH/TE MPAKTHISCKOH JeTTETRHOCTH

7.3BOJONAS BCEIEHHOM
Cmpoenue u pazeumue | Hafmonerne 3a ssesfavu, JIVHOR ¥ nuanetamu B TCIECKOTL. Habmonenue
Beenennoi COTHEYHLIX TITTCH ¢ IOMOINLIO TeTeCKONna H COTHEUHOIO JKpaHa.

Wemons3oBaEue MATEpHEETA M7If IOMCKa H200PAKEHHH  KOCMWHMECKHX
oobextos W HHOOpManuu o6 wx ocofeHHOCTAX OOCYXICHHE BO3MOIMKULIX
crieHapyeB 3Bosmoudy BeeaeHHOR, Meuosm3osanue MBTepHETA /U TIOHCKE
cOBpeMerHOi uHbopvauud o pazsuTiH Beenenuoi, Oncaxa HHpOPMALHY ©
MO3MIMH ee CROHCTB!  HOCTOBEPHOCTH, OOBEKTHBUOCIH, TIONHOTEL,
AKTYaTRHOCTH H T, 1L,

Deomoyusn 36234 BLIMVCTICHHE SHEPTHY, 0CBOOMKIAIOMICHC s IPT TCPMOAICPHBIX pr:ELR‘I'I:HﬂX

Tunomesa DopMyEposKa TPEOIEM TEPMOAIEPHON IHEPTETHKH.

APOUCKUNCACHIE O6rIcHCHNE BIIHEHUS COMHCYHON AKTHBHOCTA Ha 3¢MIO. [ loHuManTe Dol

CnaHenH el cucmemol KOCMHAYECK Y HCCICI0BARHNH, HX HAYTHOIO H 3KOHOMHTECKOTO 3HaUSHHA.
OBcyxIeHNE COBPEMEHHBIX THOOIE3 O MPOHCXOKACUHH Conuegaoli
CHCTEMLI

VUEEHO-METOIHUECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHNE
[POTPAMMBI YUEBHON THCHMILTAHBL « PU3UKA»



Ocpogitie Tiporpavyel Y9eOHOH Auenumuun «Du3wkay TpenmonaraeT Hammgwe B I'BIIOY
KK IMTT, peanusyromeii 06pa3oBaTensHYIO TporpaMMy cpeaaero obmero oOpasosaiis B Ipeenax
oceoerna OITOII CTTO ma Gase ocHOBHOro obmmero ofpasosadus, yIeOHOTO KaOHHCTA, B KOTOPOM
UMeercs BOIMMKHOCTE 0DECTIETHTH cBoboauntd jocTyn & MATeprer o Bpema yIeOHOTO 3aHATHA H B
TleprAO BHCYICOHEOH HeATensIoCTH 0DyYaroTHKCs.

B xabumer Quivkx Bxonwt nadoparopus ¢ jabopaurckolf xomearo#. Kabueer GusuKE
yaosiersopseT TpeGosaHaaM CaHHTAPLO-IUHIEVHONOTHICCKEX npasal B HopmatusoB (CaulluH
242 Ne 178-02) 1 ocuaneH THTOBEM OGOPYZOBAHHEM, YKA3ALIEM B HACTOAIMX TPCOOBAHUAX, B
TOM YHCTe CTeMUANH3MPOBAHHON yueOuoi MeGenmsio H cPeACTBAMH OO0yYeHHA, AOCTATOYILIME JUTSH
BBITOTHER M TpeboBalMii K YPOBHIO IOANOTOBKHE 00YIatOIUX A,

B kafimacTc MMEETCa MyIbTHMeWiHoe 0DopymoBaHHe, MOCPEACTEOM KOTOPOLY YUACTHUKH
0GPA3OBATETBHOrO LIPOLECCa MOTYT IPOCMATPHBATE BU3YAILHYEO HH(OPMaHio 0 PH3HKE, CO3AaBATh
TIPE3EeILTAIAY, BHISOMATCPHATEL H T, 1L,

B cocrap vUeOHO-METOAMYECKOTO H MATEPHATIRHO-TEXHHYCCKOIO OBECTIETEHAS MpPOTPaMMEL
yacOHROH DHCIMIIdHEL ¢ DH3HKA», BXOJAT:

. MHEOTOHVHKIMOHATBHEIH KOMILIEKS IPEToTaBaTcs,

- HarIgouee nocobus (KOMIICKTE! YIe0HEIX TabmAL, miaka bl «PA3HISCKue BCIMYHAR] B
iyl AMEeRTATEHEIE KOHCTAHRTEIY, «Memayuapoiras cuctema cnuaril CHy, «Ileproguyeckas cHeteMa
xpvAgecknx  snemenros  JLM.  Mcmacneepay, HOPTIPeTshl  BLLIAKOIAXCA  YICHBIX-QHSHKOBR H
4CTPOHOMOB);

. HIhopMalMORHC-KOMMYHAKATHBHEBIE CPEACTRA,

. 3KPAHHO-3BYKOBEIE IOCOOMS

. KOMILIEKT 3TekTpocHabKeHAs KabuneTd Qu3uKy;

. TCXHHYECKHE CPEJICTRA 00yYCHU;

. meMoHCTpaLMoioe obopynosanse (00mero Hasnadelys W TeMaTHICCKHE HAGOPEL);

. naBoparoproe oGopyaosaiue (05Tero HazHadeHA 1 TEMATUYECKUE Habopsl);

. CTATMYECKIE, IMHAMAYCCKHE, IeMOECTPALMOHHRE W PA3IaTOYHBIC MOIETTH;

. BCIIOMOTATENBHOE 000PYIORaHHE;

. KOMTITEKT TCXHHYSCKOH JOKYMCIITal MK, B TOM THCOS MMacIiopTa Ha Cpaic I'Bel 06'}"~TBHHH,
WHCTPYELMH II0 HX HCOOIL30BAHWY A TCXHUKE GE30TIACHOCTH

. GubmroTcanbl QoRm,

B Gubmuoteunsiii (oun Bxomsr yuebmuxm, yueOuno-merTommicckme KoMILTexTel (YMK),
o0eCLUeYMBAOMHC  OCBOSHHE  yueDuoH  AACHHILIAHBI  «@H3MKA», PEKOMEHJIOBAHHBIC A
HCIIOMB30BaHMA 1 OpofieccHOHaNBHEIX  00pajopaTeNbRBX  OPraHH3allHaX.  pPeallM3yIoTiHX
05pPA30BATETRHYIO IPOTPAMMY cpeauero obimerc obpasoBarma B mpefeiax ocsoenns OIIOIT CIIO Ba
Gase ocHOBHOTO 001UeI0 00paloBaHMA.

BrtmHoTcHEi Goua Moker GRTE TOMONHEH (QHIMUECKAMM HHIKIONSMUAME, ATIACAMH,
CHOBAPAME B XpecrovaTheit o QH3HEKS, CIPaBOYIMKAMA T0 QH3EKC H TEXHWKE, HAYHHOH U [ayTHO-
NOLYHAPAGH THTCPaTYPOH TEXHHYECKOro COTENKAHIL.

B mpomecce 0CBOSHWS TROTPAMMBL YIe0HOMH NHCTIATITHHEL «Du3nKay o0yaarommecs TOIKHEL
HMETh BOIMOWKHOCTE JOCTYIIA K 3IEKIPORHENM y4cOHBIM MaTepuaiuM L0 (HU3WKe, EMCIOIIMMCHE B
cRODOIHOM JOCTyIE B cerd METepHET (3MSKTPOHHLIM KIIWTaM, TIPAKTHKYMAaM, TeCTaM, MaTepraiaM
El"3 u gop.).
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