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floqcHxre,'ILHaq 3anltct(a'

Hacrorual pa6ouar nporpavna cocraBtleHa Ha ocHoBaHI'i!'l cneayptllllx HopMarllBHblx x

MeTOAllqecKxx lol{yMeHToB:
. @eaepa,rrnsr i :iron or 29  e*a6pr 2012 r. N 273-03 "06 o6pa3oBaHrti B Poccr.jicKoii OelepaUxx" (peA

26 01 .2019 | );. flpuKa3a MrHo6pHayKn Poccttr or 1712.2010 Ne 1897 (per' or 31 122015) "06 yrsepNscxra

4ea"pur"noao aoiyaupcrBeHHoro o6pa3oB enLHoro craHAapra ocHoBHoro 
^06uero 

06pa3oBaHxt";

. npu*uru M""npo"BeuleH t Poco4rd or 28 2018N345(pea or08052019) (O OerepanhHoM nepe'lHe

()6pa3oBaHus>
. OOn OOO qucr.soro o6pa3oBarer6Ho.o yupeNAerrra Jlrqer Nel (Cn)"rHx(). yrBepxadHHoii rlpuKa3oM

Nq 34-ol or 08 09.2015 r
. IlonoxeH q o pa6o,{eii nporpaMMe yqe6Horo nperMera. Kypca! ,qllcutinn Hbt (Moayni) B coorBercrBl4r'{

c <DfoC e qacirlov o6qeo6pa3ogarenbHoM yrlpexaeuru Jluueii Nsl (CnyrH Kll' yrBepxaeHHofo

npu(a3oM N! 209-oa or 28 08.2019 |
. oh3uKa. 7 9 KJlaccbl: pa6o.]a' nporpanaua x:ruuuu YMK A. B flepslt!1.!,1'Ha, E. M' fyral<: yue6xo-

vcroAuuecroe noco6ne / H B Olr,roHoanl' E M fyrHtt( -M:[po$a'201R'

fyruut<:
. Ougura. T t<r: y're6H!1K/A B fldpltu.rxru 4-e r:a, crepeorrn -M:Apo+a'2018

IIe"Iu lr 3aaaqu u3yqeHxq yqe6Horo npellMera'

Ile"ru [3y'leHxr 0rl3uttl'l B ocHoBHoi Illxone cneayrcuuel

ycBoeH e yqaLufiMxct cMLlc,la ocHoBHblx noHtrxii x 3aKoHoB (h 3xKl,|, B3atiMocBt3l'i Mex.4y Hl'lMH;

6nprrpo"u"n" c14creMbr HayqHblx 3HaHxi:i o npxpore' ee (lyxgaueurarrxrtx 3aKoHax AJlt nocrpoeHrt

I O 3a(OHaX il)U:nrn &rr oco3HaHit BoiMoxHocTl

jlanLHeiiueM pa3BxTl'ttl qhBrinx3aq r;
Eop""po"u"n" y6e*(,leHHocrx B no3HaBaeMocrl'I oKpyxaoue'o Mupa x aocroBepHocrfi Hay'lHLlx

MeTOIOA efO tl3yqeHut;
opfaH 3auHt 3l{ojlorxgecKoro M6l[r,teHut ll ueHHocTHolo orHoLlleHut K np poae;

Aocrr{xeHHe uenei:i o6ecneqxBaerct peL!eH eM cneAyoullix 3alaq:

3naKoMC',rBO yqaunxct c Mero.loM HayqHoro no3HaHrt x MeroaaMu ccJleaoBaHut o66eKTOB tBneH i
nprpoabr;
np o6pereHxe yqauuMxc, 3HaHrii o MexaH,lqecKux, TenJloBblx'

qBreHxrx. ib13l,tqecKux BeJlrq Hax. xapaKTepu3yloullx 3Tli tBneHut;
S,reKTpoMaf HurHblx x KBaHTOBLIX

BhlnoIHtT6 0nhllbl.
3Mep11 renhHhrxOopMr]poBaH e y yqaul4xcrl y:lreurii ua6,rroAars npupoAHLle 

'BneHHt 
ll

ra6oparopnsre pa6oru H !(cnepuMeHTaJll'HLIe rcc"lenoBaHht c l{cnorb3oBallueM

np 6opoB, [lxpoKo nPtrMeHqeMblx B npaxrl4gecxot xtl3Hl'i;



oBraleH e yqaqhM ct TaKxMt{ o6uellayqHhlM noHtTlrtMt'l) l(aK npfipoAHoe qB'leHue! 3MIItlprqecKu

ycraHoBneH;bti $axr, npo6reva, fxnore3a. TeoperxqecKuii BblBoa, pe3yrbrar SKcnepriMeHTanbHoi

npoBepKrl;
noHrrMaHue yqaulrlMtrct o'trl.r'rt'Ii HayqH6lx aaHHLlx or HenpoBepeHHofi uHOopMauul't. qeHHocrn HayKu

arrn yaoe,rersopeltr 6btroBblx, npoll3BoacrBeHHblx x (y,'lbrypHblx norpe6uocrei te:roeexa

Mecro nPeaMera B Yqe6HoM n"IaHe

Yqe6uuri nraH JI ueq onpe,4e,lter o6uxfi o6rcM rypca 245 'lacoB (7'laco8 B HeAenrc) u

KOntiqecTBo qacoB, oTBo,qlMblx Ha u3yqeHxe aaHHofo Kypca no napanlertM: B 7 rnacce 2 'raca B Helerrc'

68 gacoB Br'o-&l B8l(,lacce2gacaBHerenrc.68TacoBBroA; B 9 xnacce - 3 qaca B Hereno' 102 'Iaca B roa

fl 'ranlPYenue PelY'ruraru

,rlu.rHocrHLrMll pe3y'tLTaraMu o6y'teHrlr 0u3rKe B ocHoBHol' llllcore qB"lctorct:

l. PocculcKat fpaxraHcKat uaeHTl'i'lHocrh Oco3HaHHoe' yBax rerbHoe u ao6poxenarenbHoe

oTHOLreHre l( rlcToP14l'i! Kyr6Type. ueHHocrtM HapoloB Pocclll,l 14 HapoaoB Mt'Ipa

2- foloeuocri H c;oco6Hocrb o6y'laoqt'txct K caMopa3Bulrlto fi caMoo6pa3oBaHxro Ha ocuoBe

MOTfiBaU ri K o6y'leHl,tto r no3HaHxo; roroBHocrb cnoco6Hocr6 K oco3HaHHOMy Bhl60py nocrpoeHrFo

tanbHeiilxef rrHA!{B ryarbHoi rpaeKTop,ll'l o6pa3oBaHxt Ha 6a3e opfieHrxpoBKtl B Mrpe npo4eccxi 14

nposeccuoHallbHblx llpeanoqreHuil, c y'leroM ycroi'lxBblx no3HaBarer'lhHblx rirepecoB'

3, Pa3B Toe Mopa,lbHoe co3HaHHe u KoMnereHTHocrL B peLreHr'{ MopanLHblx npooneM Ha ocHoBe

-ir qHocrHofo Bhl6opa, q)opM14poBaHre HpaBcTBeHHstX t{yscrB l,j IlpaBcrBeHHOrO nOBeAeHI',l',' OCO3HaHHOTO tt

orBercrBeHHoro or;o|lliu r ( co6crgeHxsrM nocrynKaM C+opM lpoBaHHocl b orBercrBeHHoro orHoueH t
K yqeHrllo; yBax,rTeIbHoro oTHollleHI'lt ( Tpyay, Han q!1e onSlTa yrracTur B cou/alhHo 3HaqxMoM'rpyae'

4. CiDopMr.rpoBaHHocrL ueJlocrHol'o Ml-lpoBo33peHut' coo'rBercrBytoulero coBpeMeHHoMy ypoBHto

passrTlir uiyra u o6uecrBeHHoii npaKru(H, yqrrblBaorlero couhar6Hoe' KynLrypHoe' t36lKoBoe' ayxoBHoe

utoroo6parue coopeveHHoto Ml{pa.

5. Oco3HaHHoe, yBaxhrenLHoe ,, ao6poxe,arenbHoe orllo eHhe K apyroMy eenoBe(y' ero MHeHfito'

MfipoBo33peH rc, Kyjl6TyPe! t3LlKy' BcPc' fpaxAaHcKoii no3null foroBHocrb u cnoco6Hocrb Becrtl axanof

c,qpyrIMr.r nrcahMI,l l'l AocTrfaTL B HeM BjafiMonoHrMaHUt

6. OcBoeHHocT6 couiiaJl6Hbrx HopM, npaBxl noBeaeHxt. pote; x ibopM couflanbHoi )Kh3Ht{ B rpynnax u

coo6uecTBax.
7. C{opurpouanHocrh ueHHocrtl 3ropoBoao t{ 6e:onacroro o6pa3a }wt3HL|:' rHTepxop 3auxq npaBun

,"Ir""ayun""oao x (orljleKrlBHofo 6e3onacHofo noBeaeHl,lq B'lpe3BblqaiiH6tx cuTyaqutx' yrpoxaouhx

xrr3Hlr l,r 3aopoBl'rc nrcaeii, npaBxn noBeleH t HarpaHcnopTe u Ha 'qoporax-

npal(Iuqecl(oii aetTenbHocTtl B xl{3HeHH6lx clrTyautltx'

Meranp€AMerHHe pe3yflbTarLl o6yqeHllq (br3ul{e B ocHoBHoi t!Kone BKnloqaBlr MexnpeIMgrH6le

nor"r"" , y""""pa-"Hltelre6H",e leii.teut (pefyntrrBHble, no3HaBarenhHble' {oMMyHllKar BH6le)'

MexnpeaMerHLre flonnrr'rl: cucteva' $arr' 3aKoHoMepHocrb' QeHoMeH' aHar}13' chHTe3

Perynqr uBHI'le YYA

/xerre,l6HoCTl.i o6y'rarouufi cq cMo,l€T:
.aHanx3upoBaTbcyqecTByX)ulxennaHupoBalb6y'4yUlxe()6pa3oBaTenhHblepe3y,hTaTbl;



. fiAeHTu(h urpoBarb co6crBeHH6le npo6neMbl h onpeAe'ltrb rraBHylo npo6neMy;

. BLlllBumT6 Bepcuu peLjreHr{r npo6neMLl. $Oplty,'rupooars f noTe3bl. nperlBocx,tualb KoHeqHbll'i

pe3yJl6TaI;
. cTaBhT6 UeIb Aert.eJlbHocT Ha ocHoBe onpele renlol npo6,reuu I cyulecTByoulllx Bo3MoxHOCTe[;

. OopNrynupoBarb yqe6uute raAaqu xat utarq aocr xeHrt nocraBr'le Hoi ue'lr] aetre'l6Hocrl'{;

. o6ocHoablBarh uejleBhte op eHTltp6r u nptopxrerbr cc6lrKaMx Ha ueHHocr!'i, yKa3btBat h o6ocHoBbrBat

noauqecKyX) nocneaoBare,'l6Hocrh lllafoB.

2. yMeHue caMocrotrenbHo nnaHtipoBarb n)'TI'l ilocrllxeH" ueneii' B ToM 'ltlcre anbrepHarl'iBHbler

oco3HarHo 8616 parr' uau6o,ree a$tlerrnexl'le cnoco6hl peueH" ylie6Hblx no3HaBaren6Hhlx 3ararl

O6y.{arou-(lriicfl cMoxer:" . ono"o"r,r." Heo6xoar,tMhre.aeicrBue(t) B coorBercrBhr4 c yqe6Hoii tt rolHaBare,lbHoii 3alaqeii x

cocTaBJltTL aJInophTM UX BllnorHeHtlt;
. ooocHoDblBaTb ocyulecTBJtqTL Bhl6op Hax6o,lee rtf$exuanurx cnoco6oB peueHxt yqe6H6lx r'l

no3HaBaTe,l6Hhlx 3aaaq;
. onpeaentrb/HaxoAllrb, B ToM rl cne 

'{3 
npelnoxeHHhlx BapraHToB' ycJloBxt ant BblnorHeH t

ylre6Hoii no3HaBaren6Hoi3aaaqn;
. BhlcrpaxBarb )KMSHeHHbte nnaHLl Ha KparKocpo'lHoe 6ylyuee (gaggarrl ue'legste opfieHT'lpbl'

cTaBnTh aaeKBarHble vM 3al\a.eA u npeanafaTL aeficTBlrt, yKa36lBat o6ocHoBuBat JIOrUqeCKyto

nocneaoBarenhHocrh L!aroB);
. BLl6fiDafb x3 npeanoxeHH6rx BapfiaHToB M CaMOCTOITeJI6HO t{CKaTL CpeacTBtpecypc6l An' peueHut

jaaaqH locl xeH t uetlu:
. coc.'aBn'Tb nnaH peueru' npo6neMhl (BLlnonHeHu, npoeKra! npoBeIeHI,l' l,cc,leloBaHu');

. onpeaenrTb no.reHu ar6Hhle 3arpy.[HeHxt npx pe[eHuu yre6uoii u no3HaaaTelLHol4 3aaaqx 14

HaxollrTb cPeacTBa l]r!t tlx ycTpalleHfiq:
. on chtBaTb cBoii onsrr, orlopvlrr efo ar'lt nepelaq, IpyltlM 'lloltM B B Ae TexHoiloflll peueHut

npaKTuqecl(hx 3aAaq onpeAeneHHoro Knacca;

. nnaHuPoBar6 !'l KoppeKTI'lpoBar6 cBoto 14HI'iBhAyanbHylo o6pa3oBarenhHYK) rPae(ToP14|o

3 yMeH e cooTHocrl,tb csolt aexcTBxr c nnaHr4pyeMblMn pe3yn6TaraM , ocyolecrB,rtrh xoHTpo''lh cBoei

aerreJrbHocrlr B llpouecce aocruxeHHt pe3ytrrara! onpelentr6 cnoco6bl aeicrBlli:i 1 f-11li:
lp"-o","nn",* y"ro"xii u rpe6oBaHx;, KoppeKrnpoBarb cBol'l aeicrBl'it B coorBercrBl'tl'l c x3MeHttouleuct

c ryalruei. o6yqalouuicq cMoxer:
.onpeAen'TLcosMecTHocneAalol.oM'lcBepcTHl,IKaMKpuTepxnnaHupyeM6lxpe3y,lbTaToBx

oueHKH cBOeil Ilet lerbHoc ftl:
. 0T6upaT6 xrtcTpyMeHThl a,lr oueHr.lBaH,,lt cBo )i aetTenhHocT14, ocyuecTBJltT6 caMoKoHTponh cBoex

aetrerLHocrl., B paNlKax npeAnoxeHHblx ycnoB ii u rpe6oBaHui;

.oueH'lBaTbcBorcAe'TeJlLHocTb'aplyMeHTupy'npxtjxHblAocTnxeHI'l4jlI,,|oTcyTcTah,nnaHxpyeMofo

pe3ynhTaTa;
. HaxoAxrt, AocraroqHble cpeaclBa lrc B nonHeH t y'{e6Hhlx leiicrBttii B x3MeHqloueiict cl-jTyaurul

fi/unu npx orcyrcrBr'rl't nnaH pyeMorc pe3ynLTala;
. pa6orat no cBoeMy nnaHy, BHocxlh KoppexruBbl B TeKyulyio aetrer'lhllocrb Ha ocHoBe aHailu3a

3MeHeHHii cxryaq !'tant nonyqeH q 3ann aH upo BaH H blx xapamep xcrl'i K npoAyKTa/pe3yn brara;

. ycTaHaBlluBar6 cBc3E Me)t{Iy nolyqeHHblMl'I xapa(Tep cTuKaMu npolyKTa Ll xapaKTep crl'IKaMtt

npouecca letrerbHocTl'l u llo iaBeprxeHHu aetrenbHocT'l npelnafaTb 3MeHeUl{e KapaKTep'icTl'lK

npouecca Inq nonyrleHLit ynyqueHHLlx xapaKrep crhK npoayKra;

. cBeptr6 cso,j aeiicrBr'tt c qerbrc h. np!'I Heo6xorl'iNlocrl-l' ucnpagrltl ottth6tc't caMoctoqtersHo



4 yMeHtte oueHuBarh npaB nLHocrL BblnoilHeHut y'le6Hoii 3aAaqx, co6crBeHHble Bo3MoxHocru ee

peurc||ur o6yqarcUlrtficn cMoxer:
. onpeAen,lrb Kpxrepuu npaB nsHocr (KoppemHocrr) BLlnoJlHeH t yqeoHo 3aaaqu;

. aHanr43HpOBatb x O6OCHOBbIBaTb nptiMeHeHue cOOTBeTcTBytOUlero !{HcTpyMeHTapfit AJI' BI'lnoJlHeHut

Y'le6Hoii 3aaae ;

I 
""o6oa"o 

no,'rh3oBarhct Bblpa6oraHHblMl'l l(p!{TeputMtl oueHKu t,l caMooueHK ' xcxort I'i3 uenx

uMeoultrxct cpeacrB! pa3nrqat pe3ynLra'r I cnoco6hl aeiicrBtlii;
.ouefl Bar6 fipoayK, cBoei aeqreJlbHocrtl no 3a!aHHI'lM u/t'l'tl canocroltelsso onperereHHSlM

5. BnaaeHxe ocHoBaMr caMoKoHTpont, caMooueHKll' np Htru' peueH i:i x ocyurecrBneHxt

oco:uanuoro est6opa o yve6noii u no:uaoare'rbHoii aetrerbHocrt{ O6yqarcuI|iicq cMo'{er:

. Ha6ntona.lr' ll aHanH3tlpoBarb co6craeuayrc y'le6Hyrc x no3HaBarerhHyln letrejlbHoc'lb l'j

/letTenbHocTb apyrHx o6yvarouluxcr B flpouecce B3a M poBepK'1;

. cooTHocl,t.tb pealhHble u naHlpyeMble pe3yjl aTbl I'IHAt1BfiAyaILHOE O6pa3OBaTenbHoii

aeqTel6HoCTX l. AeIaTh EblBoahl;

' npuHnMaTh peueHre B ylle6Hoii cl'iTyauxx 
'{ 

HecT'i 3a Hero oTBeTcTBeHHOCT6;

. caMocTorTe,,rhHo onpeaelttTL nptqlH6t cBOeIO yCnexa t,l,'lt,t Heycnexa t{ HaxolxTb cnoco6ur sstxoaa l:
c ryaux Heycnexa;
r peTpocneKTuBHO Onpeaent-rb. Ka(ue aeicTBtlt no peueH to yqe6Hoi 3alaqu ujlu napaMerpbl 3Trlx

BOCCTaHOBTeHUt (ocna6neduc npotBneHI',li yroMjleH q)' a$t!exra axraotlraurr (noBLlueHI'lt

ncfixo(b 3xojlorhqecKoi peaKT BHoclx)'

I1o3Hasare,'IhHble YYA
6. yMeH e onpeae,ltrh noHtrut, co3aaBarL o6o6ueH!'lt, ycraHaB'luBarb aHarofl'll'l! Knaccl{Q ut'{poBarb'

caMocTorTer6HO etr6lpars ocuoeattlr ri KpxTepHx ,qnt KnaccuoliKaqll!t, ycTaHaBnxBaT6 rlpxqllHHO-

crenc.rBeHHb'e cBr3lt, cTpouTh nofhqelrKoe paccyxaeHue, yMo3aKnrcqeHLle (tlHAyKTllBHOe, Ae,qymHBHoe, no

asarolnn) r le,ratu gLIBoI6l. O6yqaroul,liicq cMoxer:
. noa6uparu cloaa, conoAgfilleHHLle K,'lrcqeBoMy cnoBy, onpeae'ntrcuHe ero npu3HaKx cBol,lcrBa;

'BLlCfpafiBaTb Jlor qecKyX) UenoltKy' cOCTOtUlylO 143 K'lrcqeBOrO cnoBa,x COnOAq HeHH6IX eMy C"IOB;

' Bhuenrrg o6urfi npx3HaK aByx l'lill'i HecKoJlbKt{x npe.qMeroB (tBreH'ii) x o6'btcHtrb l'ix cxorcrBo;

. o6,ben,H,TL npeAMeTbl x 
'BJ]eH14' 

B fpyflnbl no onpeAeneHHblM np[i3HaKaM, cpaBHllBaTa!

r:raccutfrurpooarl t't o6o6uars Oamut x ts'leHtlt;
. gbrnerfll6 tBreHrc r'13 06urelo ptna Ip) | l,tx qBneH i:
. onpeaenrTb o6cTorTejrbcTBa, KoTophle npe,quecTBoBaru Bo3HLIKHOBeHltIO CBt3U MeXAy 

',IBIeHk',lMl',i!
3 3Tfix o6crotre,lbcrB; B6laentrb onperenqrcLqfie' cnoco6Hble 65lrb np 'lhHot '&aHHoro 

tBneHuq'

Bhlta,'|lt I h npurlltHbl H cne,lc I BHfl 
' 

BneHUt'l:

. crporrb p;ccyxaeHue or o6urx 3aKoHoMepHocreii K qacrHl'rM tBJIeHrtM tl or qacrnblx tB,leH ii (

o6lq M ja(oHoMepHocrtM; - Bbtaeirrr npx 3ToM o6uue. crpourb paccyx,&eHre Ha ocHoBe cpaBHeHxt npeaMeroB li tB'leHUU'

np 3HaKll;
. |3nafaTb no,l]yqeHHyrc lx$opr'laullo, uu.repnpeTupy' ee B KoH.rcKcTe peLlaeMoll3aAa']x;

. caMocrorre,,thHo yKa3trears ra uxrlopuaurlo! HyxAaroulyrcc, B npoBepKe' npeAtararb u flpl'tMcHtrh

cnoco6 nposepxrl,locroBepHocrrl IrHQopMauufi ;



. Bep6anfi30BaTh ?MorlrjoHaIbHoe BneqaTJreHye, oKa:laHHoe Ha Hero ucTorlHuKoMl

. o6hrcHrTb rBneHx{, npoUeccbl, cBr3x rj oTHoLIteH r, BbrqBrreMLle B xoAe fl03HaBaTenbHoii l.j

uccreaoBaTer6cKoii aerTerLHocTl{ (rrpxsoaxTb ()6brcHeHue c 3MeHeHreM (bopMH npeacTaBneHfir;
o6!rcHrr6, aeranx3xpyr unu o6o6qar; o6!qcHrrL c 3aAaHHoi ToqKl,| 3peHnr);
. BSttBJltT6 fl Ha36lBaTb npl,{' ,tHbl co6hlTut, tB,'leHUt, B ToM , lcle Bo3MoxHbte / Hax6onee BepotTHbte
npuquHht, Bo3Mo)KHLlc flocjleacTBltt 3anaHHot npuquHSt, caMocTotTerhHo ocyulecTBrff
npuqtrHHo-cneacTBeHHhtt aHanu3;
.IeraTb BblBoI Ha ocHoBe KptThqecKoto aHa,lu3a pa3Hblx ToLIeK 3peH r, noaraep)KAarb B6rBoA

co6crBeHHoE apryMeHTautei trM caMocrorre,r6Ho nojryqeHHbrMr-{ aaHH6rM.,,

7, yMeHue co3laBarh, nptiMeHtrb 
't 

npeo6pa3oBbtBarb 3HaKu l, crlMBor'rLr, Monejrlr lr cxeMhr a,t, peueHxt
yqe6rbr\ r.r norHaBarerhHhrx janaq. 06y,raroruuiics cMoxer :

. 0603Haqarb cuMBo,loM r 3HaKoM noenMe i/uJ'rx rBneHre;

. onpeaenrTb liorxgecKle cBr3ll Mex,4y npeaMeraMx u/unu tB,leH tMl.'1, o603Ha'lar6 aaHH6le

norxqec(te cBr3 c noMoulsto 3HaKoB B cxcMe;
. co3AaBarb a6crpaKTHbrii ,r,rx pean6HLrii o6pa3 npeAMera k/xn tBireHxt;
. crpol4Tb Mo,4e,1b/cxeMy Ha ocHoBe ycnoBuii 3aAavr h/r.itll cnoco6a ee perleHxt;
. co3AaBarb Bep6anbHble, BeuIecrBeHHLle uH{DopMauloHHhle Moae-r c BhlleJleHreM cyulecrBeHHLlx

xapaKrepucTxK o6beKTa a,!t onpeaeleHtit cnoco6a peLreHfit 3a,aaqlr B cooTBeTcl Bxl,t c crlTyau eil;
. npeo6pa3oBblBaTb MoIeJlt c qerhrc BUtB,leHrt o6ulxx 3a(oHoB, onpeaentloul x IaHHylo
npeaMeTHylo o6Jracr6;
. nepeBo,tlfiTL cnoxHyrc no cocTaBy (MHoroacneKTHyX)) HHtFopMaqulo u3 rpaQkqecKoro fi,'ll"l

tlopua,ru:oraxrroro (clMBonLHorc) npeacraBneHxt B TeKcroBoe, x lrao6opor;
. cTpoHTb cxeMy. a,llopxTM aeilcrBhq, ucnpaB,'ltTb l'lJl t'l BoccraHaB,tl'iBaTL Hefi3BecrHbll'l paHee annopuTM

Ha ocHoBe tMercUlerocfl 3HaH, 06 o6beKTe, K KoTopoMy npuMeHteTc, arropxrM;
. cTpo Tb,loKa3are-qLcrBo: nptMoe, KocBeHHoe, oT npoTrrBHofo;

'aHan 3upoBarb/peoreKc,ipoBar6 0nblr pa3pa60rKx r,t pean 3aq,rLl yee6Hofo npoeKTa, 14ccreaoBaHut

(Teoperx.recKoro, sMnupuqec(oro) Ha ocHoBe npeAroxeHHoii npo6neMHoi cfiTyauu0, nocraB,leHHoi

ue,lI l-r nr1!r €JaHHblx Kpxrep eB oueHKH npo!)(Tal pel)rhlafa

t. CMLrcroBoe qreure, O6yvarcUluiicn clroxet:
. HaxoilllTb B TeKcre rpe6yeMylo IrH00pMaullo (B coorBeTcTsl'1fi c qentMr cBoefi AetTe,6Hocr );
. opueHTxpoBarLcq B coAepxaHfiu reKcral noHUMarL ero ue,locrH6li cM6rc,1, crpyKTyp14poBarb reKcT;

. ycraHaBr'trBarb B3axMocBt3b onlrcaHH6lx B TeKcre co6blTrli, ,B,'leHxi! npoueccoB;

. pe3loMtipoBa_r6 ajlaBHylo uaerc TeKcTa;

. KpriTlrqecKh oueHkBaTb coaepxaHue H oopMy TeKcTa

9. (DopM poBaHxe fi pa3Bxrue 3KoritofnqecKoro MbtLlJteHrrr, yMeHre npxMeHtrb ero B no3HaBare,lbHoi,

KoMMyHuKarrBHoil, corlhanhHoii npaKTliKe 14 npo(beccuoHarrbrloii opxeHTaur O6yqarcuuiica cMoxer:
. onpene,lJll h cBoe o IHOLXeH C K nphpolHoll !pcAe:
. aHar'rfi3rpoBarL BJIlltHxe lKotloftlqecKHx 0aKTopoB Ha cpeqy 06uTaltrt )Kl',BLIX opraH 3MoB;

. npoBoAl4Tb npuqtHHr,ri x BepotrHocrHHI aHaIll.3 3Ko,lofl'lecKrx cllryaqMii;

. npofHo3lrpoBaTb l3MeHeHrl cxTyaqxu npu cMeHe aeicTBl{t oaHoro oamoPa Ha IeiicrBI-{e apyfofo
dar..rooa:
. pacnpocTpaHrrs lKo,'lofxqecKre 3HaHut x y'lacraoBaTl B npaKT qecrux aerax no 3auuTe

oKpyxaIouen cpeaLr;
.B paxarb cBoe orHorxeHxe K npl.lpoae qepe3 pucyHKl'j! coquHeHrq! Molentl, npoemHhle pa6o'f61.

10. Pa3srrue N{otreauuu K oBraaeHurc Ky,'lhrypoii aKThBHoro ficnojlL3oBaH'lt cnoBapetl n apyrtlx
noucr(oBblx c creM, o6y.rabu iicq cMoxeT:



croBa 14 3anpochr;
nOxC(OBl,lMll Cl{CTeMaM'l, CJIOaaptMtl;

noficKoB6lx tlcTotlHLlKos ant 06l,e KT tl B I'r 3aux x

. cooTlloct{Tb roJlylleHHble pe3yi6Ta'iLl notlcKa co cBoei letrerLllocT6lo.

KoMMyHllKaruBHr're YYA

ll. yMeHxe opmHr3oBhlaarb yLIe6Hoe corpyaHhqecrBo u coaMecrHyro retren6Hocrb c yqure'leM x

cBepcrHr.rKaMu; pa6orarr urfltornya,rhHo u B rpynnel uaxolurs o6uee perleHue pa3peLxarb xorr$'rarrst

Ha ocHoBe cor,lacoBaH t no3[uuil t1 y'rera HTepecos; QopMytxpoBa'r6' apryMeHTtipoBarb tl o'rcrafiaarb cBoe

r"rxerrre, O6yvarcuttfi cq cMoxer:
. onpeleJltrh Bo3MoxHHe poJItl B coBMecrHoi aetrerbHocrl4;
. Ir parb onpeae. teH H) to porh B coBvecrHoi !etrerbHoc | ]t:
.npuHuMaTh noSxullro co6ece,&HuKa, noHHMar no3utlxo lpyroro, pa3J'lu'.raT! B ero peqti: MHeHue

(ToqKy 3peHxt), aoKa3arerhcrBo (apryMeHTLI). OaKrhl: runore3hl. aKct{oMhl' Teoptlx;
. onpeAe,lrrb cBori AeiicrB q 14leiicrBrq naprHepar Koropble cnoco6crBoBa,lr lljlt{ npentrcrBoBar

npo]y(l HBHOT (OVM) HllKauhH:
. cTpotiTb no3uTl.tBHbte oTHot!eHrtl B npoUecce yqe6Hoi no3HaBaTe,'lLHoii IetTeI6HocTHl
. (oppeKTHo lj apfyMeHTrrpoBaHHo oTcTaIBaT6 cso}o TogKy 3peHl', B A,jcKyccxx yMeT6 BbllBura'tb

*onapupry"""t",. n"peopa3upoBarb cBolo Mblcil6 (B,laAeH,le MexaHlj3MoM 3KBI'1Ba'teHTHblx 3aMeH);

. nprrr"""*" otno"raia" ( co6cTBeHHoMy MHeHllto! c AocTol.tHcTBoM np 3HaBaTb oLliti6oqHocTb

caoero uaeuul (ec:tl oHo raKoBo) n KoppeKTrlpoBarb elo;
. nDernararh anLTepHar BHoe peLIreHt'ie B KoH(bnxKTHoE cxryaq fi;
. B6l.[entr6 06UIyn To']Ky 3peHxt B .ItxcKyccrill;
. aofoBapuBaTLcq o npaBhnax x Bonpocax lnt o6cyx'qeHlt B cooTBgrcTB!'lli c nocTaBneHHoi nepea

. onpe,&entr6 Heo6xoal-iM6re t(JlFoqeBble noucxosHe

. ocyLuecrBJrrrb B3auMoaetcrBxe c sneKTpoHHLlMx

. $opvrpoearr MHoxecrBeHHyrir Bbl60pKy tj3

pe3ynbraroB nohcKa;

fpynnoii 3ara.let;
. opfaH!i30BHBarh yge6Hoe B3auMoaeiicrBHe B apynne

AorcBap Bar6ct APY. c JlPYroM x r- A );
. ycTpaHrTb B paMKax aua,lofa pa3pblBbl

tenoHavaxnev/xenpntTueM co cropoHbl co6eceAHuKa

(onpeaen116 06ut{e uen!{, Pacnpeaentrs ponfi'

B KoMMyHx(aquh, o6ycroB,'leHHble

:a1ala, $opuut l{rl,l coaepxaHut lHanofa

12.yMeHfieoco3HaHHoucnor,lb3oBaTSpeqeBblecpe,&cTBascooTBeTcTBLltlC3aAa'leiKoMM)HhKaqxxaIt
BbrpaxeHxqcBottxqyBcrB,MblcJleii!inorpe6HocrelantnnaHxPoBaHtllpefytlul-rtlcBoel-laelren6Hocrx;
srateoae ycrnoil I nrcLMeHHoi peqbrc, MoHoJloallqecKoi KoHTeKcrHoi peqLrc' O6yqaroullficq cMoxer:

.onpeAen'Tb3aAaqyKoMMyHIKau!,lt,IBcooTBeTcTB,jucHeiioT6upaTbpe.{eBh|ecpeAcTBa;

. 016fiparh I xcno,'tb3oBarb peqeBLle cpercrBa B npouecce KoMMyHxKalr !l c apyt'xMl'l llloasvr (aua'rot'

. co6nloAaTL uopl,llt ny6,rrvxoi peqx! pl9rna

l(oMMyHltKarxBHoii 3aAaqei;
. BLlCKa3blSaTb U O6OCHOBLIBaTb MHeHUe (CyXAeHlje) 11 3anpaufiBaTh MHeHHe napTHepa B paMKax

rxanot'a:
. notHflMaTb pelleHxe B xoae l]ualto a n cofnacoBLlBaTb ero c co6eceaHxl{oM;

.co3AaBaTbnucbMeHHbte(Knl{LxrjpoBaHH6le)op'lfl4ua'l6HhleTeKcTbIccno,'I63oBaH{eM
He06xoarMhlx peqeBhlx cpeac'fB;
. HcnonL3oBa'r; oep6a,tsusre cpeAcrBa (cpelcrBa ,'lorn,{ecKofi cBca ) I,'lt BblAenedlt cMslcjloablx

6noKoB cBoeao BLIcrylueHxt;
. ucnoIb3oBaT6 ueoep6a,rtnlre cpe,qcTBa lnnn Ha''ntaHble MaTepxarl6l, no'4roToBJleHHLle/oTo6paHHL'te

nol pyKoBoacTBoM yqkTgnq;



r leraTb oueHo'tHbti BSlBoI o,qocrr{xeH ,r uerfi KoMMyHhKaurr HenocpeacTBeHHo nocle 3aBepueHxt

KOMi\lyHl,lKaTrEHOfO KOHTaKTa O60CHOBLTBaT6 eaO.

13. (DopMxpoBaHue x pa3Br,lrtie KoMnereHTHocrt't B o6nacrx cnorb3oBaHrt HQopMauqoHHo'

KOMMyHx(aqfi Or{Hbrx rexHonofxi:i (Ianee - IrKT). o6ygarcuuiicr cMo}Ker:
. ueneHanpaB,leHHo llcKarL r rrcnorb3oBaT6 lHiDopMalllroHH6le pecypc6l, Heo6xoalrM6te Ar9 peueHut
ylrebHhlx ri npaKTu'recK X 3aaaq c noMoulsro cpe,qcrB I4KT;
. BLr6hpar6, crpollrb u t{cnon63oBarb aAeKBarHylo xHQopMauroHHyto MoAenb ,Iltt nepeAaqfi cBol4x

MLrcnefi cpeAcTBaMH ecrecrBeHHbrx H iFopManhHhlx t3blKoB B cooTBeTcTBlil'l c ycjloBHtMtt
(oMMyHUKaUfiX;
. B6lAentTS XHoOpMaqroHHHi aCfleKT 3anaq , OnepxpoBarb aaHHblMl.i, l{cnon630BaTb Moae''16 peLUeHIt

3aI].A9A,
. ficnor'r630BaTb KoMnLk)TepH6re TexHo,lot'l,ll,l (BKntoqat sbl60p aaeKBaT 6lx 3aAaqe Hc'fpyMeHTar'lhHblx

npofpaMMHo-annapaTHblx cpeacTB , cepBvcoB) ,ln, peueHut nH(bopMaukoHHLtx k

KOMMyHhKaUTOHHLIX yqe6Hblx 3anaq, B ToM 'll'rcjle: Bhlqricr'leHtlei HanHcaHtle nxceM, co'l HeHli,

loKna4oB. peQePaloB. coJ,uaH e npeleHlaufiH r'l np :

. cnon630BarL uHoopMaurlo c yqeToM 3TuLlec(tlx l'i npaBoBr,'x HopM;

. co3laBarh xH(bopMauxoHHble pecyPcbl pa3Horo r na h anq pa3Hblx aylllropufi. co6'1lo'&arb

HOopMaqxoHHyrc rur[eHy x npaBrna uH(bopMaqroHHoii 6e3onacHocrrj

fl'raHrlpyeMBre npelMerHbte pByr'rbrarLl ocBoe ug yqe6Horo Rypca

BbInycKHri( fl ay.Iurcfl :

. co6ntotaib npaBr,la 6e3onacHocrl'i tl oxpallbl rpyaa npH pa6ore c yqe6HhlM 'i na6oparopHblM

o6opyaoBaB eM;
. noHrMarb cM6lcjl ocHoBHLlx o 3xqec(tlx repurt-too: $u:nuecroe reno, ibu3ugecKoe tBreHI{e,

Q 3xgecxat Benx'{uHa, eAuHxubl fi3MepeHut;
. pacno:naearu npo6neMhl, Koropble MoxHo peuuTr np!{ novoulrl ilauvecxrx MEroaoB;

aHanx3 poBar6 orAerbH6le 3Tan6l npoBeaeH ! I,tcc,te,4oBaHfii l'1 xHTepnperupoBa'rb pe3ynbrar6l

Ha6nlo,4eH ii u onblros:
.craB T6 onbrrbl no hccreAoBaHlllo (bu3xqec( x tB,'leHtii r,'lu (b 3xqecKtlx cBoiicrB Ten 6e3

rcno,'r630BaHu, nptMhlx u3MepeHuii; npu srou $opuyrupoBarb npo6neMy/3aAa'ly y're6Hol'o

3KcnephMeHTa; co6hparr ycraHoBKy tl3 flpeanoxeHHol'o o6opyaoBaH'l'; npoBoaurb on6lr tl

rfopvytrtlpooaru eueo4st
. noHuMaTb poJ'rL 3l(cnepuMeHTa B no'lyqeHfiri HayqHoi uHQopMaq u;

. npoBoauTb nprMhle u3MepeH ro 3 qecKux BeltrqrrHi BpeMt, paccTorHLIe. Macca re,la, oo6eM. cl'i,'la!

TeMnePaTypa, aruoc$epuoe lae,reaue, BJIaxHOCTh BO3AyXa, HanptxeH e, cHJla roKa paa auHoHHhlrl

$or (c ucnorstosauheM ao3l'IMerpa); npu lrou ust6upars onrnMa'bHblii cnoco6 
'3MepeHut 

H

rcno,lb3oBaT6 npocreiiLUlie Meroabl oueHl(l nofpeuHocreil h3MepeHxi
. npoBoa!{rh HccneaoBaHle 3aBlcuMocTei:i {l:auecxux Ber'lllql'iH c l4cnonL30BaHueM nptNlLlx

!r3MeoeHuii: npx ?ToM KoHCTpyl'lpoBaTL ycraHoBKy, ifLtKcxpoBarL pe3ynbTarbl nonyqeHHoM

3aB cttMocrn $r:lrvecxnx Be,lurltiH B Bure ra6nHu tl rpa(b KoB, reiarh BhlBorL'l no pe3ynbraraM

uccrenoBaflurl
. npoBoarTb KocBenHbte /3MepeHur ox3rqecK!{x BeIfiqfiH: npl.i BhlnoIHeHI,ol t{3MepeHfiii co6/paTb

3KCnepMeHTanhHylo ycraHoBKy! cnelyt npelnoxeHrloi I-lHcTpyKuxl'l' Bbl'lctltTb 3HaqeHue Bejlt'lrlllH6l

u aHanx3tlpoBaTb nonyqeHHble pe3ynLTaTLl c yqeToM 3aAaHHOX TO9HOCTtt X3MepeHfill;

.aHanx3poBaTbclTyauunpaK'r.Ko-opueHT.l,lpoBaHHoloxapaKTepa'y3HaBaThBHllxnpo'BJ]eHIe
l13yqeHHhlx $u:llecrux tBjlcHllii rlJll'r 3axoHoMepHocreI I nplMeHqrb !iMeloullect 3HaHl,lt AJlt ux

o6rqcHeHkt;
. noH MaT6 npuH|lunbl leiicTBl,l' MauIxH' np 6opoB TexHxqecK',lx ycTpoicTB, yc,loBu' }lX

6e3onacHoro rcroJlh3oBaHrt B noBceAHeBHot x,j3lll'l;



. rcnojlb3oBaTh npu BblnorHeHflh yqe6Hblx

rBneHnrx, cnpaBogHhle MaTepxanbl! pecypcLl
3alaq HayqHo-nonynrpHyto,lxTeparypy o q)t{3fi'lecKtlx

L4nrepuer.

BLIflycKsqK IIo"ry'rur B03MoxHocrr' HayqrrBcq:

'OCO3HaBaTh qeHHOCTb HayqHblx l,tCCJleAOBaH i! ponb q,{3nKll B pacu'{peHt{l't npeACTaBJIeHlrii 06

oKpyxaoueM Mrpe u el] BKra,q B ynyqLlleHxe (aqecTBa xu3Hx;
. cnoJlb3oBaTb npueMbl nocTpoeHhr +x3r.iqecKr{x MoAeneii, no!{cKa oopMynxpoBKx IoKa3aTeIbcTB

BblaBlrHyTblx runore3 r Teopelr'{ecKux BblBoaoB Ha ocHoBe ?Mnxpuvecra ycTanoe'rettnstx ifartos;
. cpaBHfiBaTb TorlHocTh l43Mgpcd14t iplsltlecxtlx Ben qrlH llo Benr'l11He Ilx olHoc Te,lbHot

norpeuHocr!l npH npoBeleHrfi nprMblx r3vepeH i:
. caMocTotTejlsHo npoBo,luTL KocBeHHhle r3MepeHut x lrcc,leaoBaHxq Qx3x'lecKltx BeI qlIH C

cnon630BaHlteM pa3nurtHblx cttoco6oo uruepenna ipusrvecrnx Bcnu'rxH' Bbl6 parb cpe'4crBa

u3Meperttt c ygeroM lleo6xoAHMoi To'lHocr 13MepeHxii! o6ocHosHBarh B6l6op cnoco6a x3MepeHut'

aaeKBafHoro nocraBJleHHoi 3aaaqe' npoBoal1rh oLleHKy aocroBepHocru nonyqeHHblx pe3y'braroB;

. BOCnpXHXMaT6 rr$opuaurro ilr:rvecroro coaepxaHxt B HayqHo-nonyntpHot n'irepaType !

. co3aaBarh co6crBeHHhle nuc6MellH6le I ycrH

HecKon6Kux cToLtHr,lKoB rutlopr,laulu, corlpoBoxaaTh BhlcTynneH e npe3eHTauLlex! yqxT6lBat

oco6eHHoca ayAuTopl'lu cBepcTHxltoB

MexaHr.recKUe qB,rerruq. BbInycRHxK ayqurcc:
. pacno3HaBaTL MeXaH4lecK e 

'iBJIefl!',lt 
tt o6t"cH'Th Ha ocHoBe 

'IMeI]]tllUXC', 
3HaHlt ocHoBHble

cBoicrBa nx yc,'loBl{t nporeKaHtit lrl4x 
'lB'teHui:i: 

paBHoMepHoe u HepasHoMepHoe ABtlxeHle'

paBHoMepHoe u paBHoycKopcHHoe nptMojltjHeiiHoe aBuxeHHel orHoclirer6HocT6 MexaHXqecKol'o

I""*"nr". cgo6oanoe naaeHue le,l' paBHOMepHOe AB XeHUe no oKpyxHocrl' uHepuxt',

B3alMo,4etcTBre Te,'], peaKTuBHo€ aBr]r(eHhe' nepeaarla aaBneHxt TBepal'lM!'l Te"laM ' xual(ocTtM x

ra3aM,r. afMoc(bepHoe laBneHre! nraBaHxe ren' paBHoBec e rBepAblx reJI' l-rMetoUlux 3aKpenneHHylo

ocb BpaueHut, Kone6arenLHoe aBrxeH e! pe3oHaHc' go,'lHogoe aB'lxeHhe (3ByK);

.onucblBaThh3yqeHH6IccBoiicTBaTeJI'lMexaHuqec(|e,BJteHq'!,lcno]'163y'(px3l,jqecKueBeJjuLlI,lHLl:

0yTb, nepeMelueHtle, cKopocT6' ycKopeHue, nepxoa o6PaueH14t' Macca reJla' nrorHocTh BeuecrBa)

crna (cl{na TtxecTu, cxna ynpyl ocrl,' cuna TpeHu')' ,qaBneH e' xMnyrbc _te'qa' l(rHerlqecKat 3HepfHq'

noTeHu,l€IIbHat SHepfHr, MexaH qecKar pa6ota, vexanuvecKat MoulHocTh, K[lA np coBepu]eHI'1

pa6orhr c xcnonL3oBaHueM npocroro MexaHu3Ma, cxna rpeHli'' aMnn ryra) Ilepror h qacrora

Kone6aH ii. ar'lfiHa Bor'lH6l x c(opocrb ee pacnpocrpaHeH t; npr onHcaHu[ npaBxnLHo rpamoBalb

rraleuue r!nrrlecxoii se tuvunst
. altarl,l3upoBarb cBolrcrBa rer, MexaHuqecxue tBJleH t q npo{ecc6l' xcno''lh3yt +x3 qec(ue3a(oHhl:

3aKOH COXpaHeHut sHepn!{r, 3aKoH BCeMupHOfo TtforeHfi'' npuHuxn cynepno3uul-jl,l cxn (HaxoxaeHue

pu"noa"il"r"youf"; cl'l,lLl). I' II ti III 3aKoHLl HLoroHa' 3aKoH coxpaHeHut HMnynbca' 3aKoH fyKa'

:a*o, flu.*a1". 3a(oH ApxuMela; np'I gToM pa3lfiqaTb cJloBecHylo sopMynupoBKy 3aKoHa l ero

MaTeMaTUqecKoe BblpaxeHne;
. pa3ixqaT!, ocHosHbte np,{3HaKn r3yqeHHhlx ibu3 qecKux Moaejreii: Marepfian6Hat ToqKa'

Hepqha,lbHa, C CTeMa OTCgera;

3aKoH fyKa! 3a(oH llacKart' 3aKoH ApxtlMe,q

(nyrb, c(opocrb, ycKopeHxe. Macca re'!a, rlrlorHocrh BeulecrBa' c['!a' IaBneHlie! 'iMny'6c 
re'14'

KnHeruqcc(at 3Heprfit! noreHq aJIbHat SHep'l'lc, MexaHuqec(at pa6ora' Mexag 'lecrat MoulHocrL'

9



I(IIA npocroro MexaHu3Ma, ctt,la rpeHxt cKorbxeHt'tt, KoiQQHuueHT TpeH l, aMnnrry'qa, neplon x
qacroTa Kone6aHxii, il,'ruHa BoJrHbr 14 cKopocTs ee pacnpocTpaHeHut): Ha ocHoBe aHaIr3a ycloBflq

3ajlalrr 3anrcsrBd--'rb Kpa-fKoe ycroBxe) B6rAe,tiTb (bt{3l,lqecK e BeluqllHbl, 3aKoH6l fi ibopNlynbl!

Heo6xoatlMble a,lr ee peueH!1t, npoBo,lltiTb pacqeTLI x oqeHxBaTb pearbHocl b no,lyqeHHofo 3HaLleHrq

t!tttlvecroii se,r tr s tr u ut.

Bltnycrnrr no,'ryvar s03Mottnocrb Hay.rurLcq:
. rcnor'r630Birrb 3HaHur o McxaHx.recKtx ,BreHutx B noBce,&HeBHoil xl,t3Hrl lrlt o6ecne'leHUt

6e3onacrrocru npx o6pauleHxx c npr6opaMu ll TexHrqecKtlMl'I yc'rpotcrBaMr, att coxpaHeHut

3AOpOB6r x CO6nrcAeHUt HOpM 3KO]'lOrxqeCKOI'O IIOBeAeHUt B OKpyxalorqel1 cpeae; nprBollxTb

npxMepht npaKTxLrecKoro cnoil6ioBaHLlt t!auvecxnx 3HaHrii o MexaHlqecKux tBneH'ltx tl

ifu3uqecKux 3aKoHax; npnMepbr ucnorb3ogaHut 80306HoBrteMblx tlcroqH,iKoB )Heprt'tl''4;

?KojlollrlrecKux nocjleAcrBxi xcc,lejloBaHxt KocMxqecKoro npoc'apaHcrB;
. pa3Jrfiqarb apaHtu6r npxMeH Mocra rhu:uvecxnx 3aKoHoB, noHYMaf6 aceo6ulrE xapaxrep

dyHlaMeH'ranbH6tx 3aKoHoB (3aKoH coxpaHeHti, MexaH qecKoii SHeprux,3aKoH coxpaHeHI'lt xMny'l6c4,

3aKOH SCeMHpHOfO TtlOTeHHt) l{ OrpaHrqeHHocrh ucnorrlb3oBaHrq qacrHhlx 3aKoHoB (3aKOH flKa'
Apx Mera n np.);
. HaxoAurh aaexBarHylo npeanoxeHHoii ragave tpn:uvecxyro Moaen6, Pa3perxarb npo6ncMy Kal. Ha

ocHoBe xMelolukxcr 3HaHUii no MexaHr,l(e c ncnoill,3oBaH eM MaTeMaT qecKofo annapaTalTaK u npll

noMolut{ MeroaoB oueHXfi ,

Tefl ,toBHe qB,reHllq. BLIflyc(EuK Hayqrrcc:
r pacno3HaBarb renroBbte tBreHxt u 06t tcHirh Ha 6a3e rlMeoulxxct 3HaHr; ocHoBHble cBoiicrBa ,IJll'l

ycroBxr nporeKaHht 3TI'IX tB,leHUi: nUrlsy:raa, ll3MeHeHue O66eMa Ten npll HarpeBaHrx

(oxnaxAeHxx),6onLtxat cxuMaeMocrb ra3oB, MaJlat cxhMaeMocrb xtlAKocrel'l 14 TBep'lt'lx rejl;

TenIoBoe PaBHoBccue, l,1cnapeH e, KoHAeHcaq q, nIaBneHue' KpIICTa''L'lu3aUu'l, KuneHIle' Br'laxHOCTb

BO3AyXa, pa3nXqHble cnoco66l rennonepeAag (TennonpoBoaHocfb, xoHBexuttt' lnyqeHMe)'

alpefaTHLlecocTo'Hl4'BeuIec'I.Ba,nornoueHfie3Hepruunpu'4cnapeH,,lxl.jlKocTl,l'tBbl'4el'leHxeee
npu KoHAeHCa{UX napa, 3aBrcllMocrs TeMneparypl'l KxneHI'lt or aaBneHl'l;
. or c6rBaTh l3yqeHHble cBoicTBa Ten TennoBble tBne It, ucno,ib3yt Ql3l1'lecKr{e BeJI}lqHHhl:

KoILIecTBoTen]loTbl'BHyTpeHH''3Hepfl,1'iTeMnepaTypaiyIeI6Ha'Ten,loeMKocTbBeuecTBa,
yaen6Ha, Ten,loTa nnaBreHhq. ylerLHat Tenno'ra napoo6pa3oBaHtlt' yae'lbHa' Tenrora c'opaHut

'ron,rlea. xoo$iluuueHT nore3Horo le;crB t rennoBoro ABurarerq; npu orrcaHxr npaBhjlbHo

TpaKIoBaTb (Dx3qec('lii cM6IcJl acno]rhSyeMLlx sejl']tlt1H' |]Ix o6o:xaqexul eAfiHhllbl l43MepeHtl''

Haxol T6 oopMyrbl. cBt3hlBatl)uhe aaHHylo (bfi3xqecKylo sen'iql'1Hy c Ipyl'uMx Benu9l'iHaMh'

Bbrqucnqr6 3HaqeH e (btt314'iecKoi:i Be,luquHhl;
. aHanu3xpoBaTr, cBoficTBa Ter, TenIoBLte sBIeHll, I npoqecc6l' cnonL3yt ocHoBHble noloxeHfit

aroN{Ho-MO,leKyntpHoto yqeHut o cTpoeH Beuec'rga [3aKoH coxpaHeHfifl 3Hepruu;

. pa3jMqar6 ocHoBHble npr3HaK tl3yqeHH6lx d 3l4qecKl'tx Moaenei crpoeHnq ra3oB' xH'qKocTefi u

TBepa6lx TeJl;
. nprBoaHTr, nprMephl npaKTltqecKofo llcnonh3oBaHht or3xqecxxx 3HaHuii O TennoBblx qBreHl-'lflx;

. peL!ar6 3aAaqfl1 xcnorl'3yq 3aKoH coxpaHeH14t 3Heprfi14 B TeflnoBr'lx npoqeccax x OopMynbl'

cBr3blBaloulle sr'r:llecxre oe,ravlnrt (xo,tuuecteo ren'lorhl, TeMneparypa' yae'l6Hat TennoeMKocrh

BeruecrBa, yaenbHat renJlora n,laB,leHrt' ylen!Hat rennora napoo6paroaanln' yae"lLHat TennoTa

aaopu"r" tonn"uu, ro:$Qnqueur none3Hol'o IeicTBl" TenrloBofo 'IIB I'aTeJlt): Ha ocHoBe aHa'lfi3a

yc,loB t 3aaaqu 3an cblBar6 Kpal Koe ycr'loBxe' ar't1e'rltu sr:luecxre Ber'luquHbl' 3aKoH6l I $Oprtly'rst'

Heo6xoAxMble Ant ee peueHtir! npoBolxrh pac'lerH r oqeHrBarb pearhHocrb no'lyqeHHoI.o 3HaqeHkt

(bu3fiqec(oi Ben quHhl

BhInycKnl|K no,tyqtr Bo3Mot(Hocr6 HayqdrLcq:
. licnor630Barh 3HaH r orerroBbrx qBreHrrx B noBceaHeBHoii xr.lrxr a,rl o6ecne'leurl6e3onacHocft't

npu o6paueHuu c npn6opava Ir rexHuqecKrM| ycrPo;crBaM ' rnt coxpaHeH t 3AopoBLt M
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co6noaeHxt HopM 3KotofllgecKoro noBe,qeHrt B ot(pyxalouei cpele; np 80Al|T6 npuMepbl

3KO,lOrUqeCKI,lX nOCreICTBr.ri pa6oTbl aBufaTenefi BHyrpeHHero cropaHfit, TenroBblx lt

f u jlpoSneKrpocTaHqxt;

' pa3rtqarL fpaHhqhl llpuMeHr'IMoc't ibu3 qecKux 3a(oHoB, noHuMarh Bceo6uhi xapaKTep

Oyuaavex r'arlu utx ilru:ruecxux :axonos (saroa coxpaHeHut 3Heprttli s rennoBblr npouecca\) h

orpaHrgeHHocr6 cnor63oBaHfi q qacrHblx 3aKoHoB;

'HaxoAxrh a,qeKBarHylo npeAnoxeHHoil :alaue tlr:rvecxyto MoAen6, pa:]pe[arb npo6neMy {ax Ha

ocHoBe tMercutxct 3HaH ii o TennoBbtx rBneHtjrx c rcnoJlL3oBaHlieM MaTeMaTxqecKoIo annapaTa. TaK

I npn noMoulx MeToaoB oueHKtt

3aeKTp ,{ecRne lt MarHx'rllble qB"leHrt. BLlnycKHltR Hayqrrcq:
. oacno3HaBaTL 3JteKTpOMafHUlHbte tBireHxt u 06btcHtTh Ha ocHoBe uMelotllt'lxct 3HaHxii OCHOBHble

cBoiicrBa hnu ycJ'loB t nporeKaHlt 3Tllx tBneHHi:i: Snempx3auHt rer' B3axMoneiicrBlie 3ap'[oB'

gneKtpHqecK i ToK x efo aeiicrBttt (TenroBoe! x M qecKoe, MarHttrHoe), B3afiMoaeicrB"e Ma'Huroa'

lneKrpoMarHllTHat rHAy(ullt, aeiicrBxe MarHurHolo nort Ha npoBoaHttK c roKoM 14 Ha aBtlxyqyloct

3aprxeHHylo ,lacrhlly, AeficrBl{c a,lemp qecKol'o norc Ha 3apcxeHHylo qacruuy' lneKTpoMarHurHble

BOjlH6l. nptMonxHeiHoe pacnPocTpaHeH e cBera' orPaxeH e x npeJIoMJleHre cBera' Iucnepcxt cBeTa

. cocTaBrrT6 cxeMhl srem.pfiqcc(tlx ueneii c flocjleaogaTelbH6lM u napanr'ler6HblM coeaIHeHIeM

l,leMeHTOB. pa3r1fiqat ycroBHble o6o:HaqeHvg lneMeHToB SreKTp qecKrlx qeneE (xc'to'lHuK ToKa'

(nrcg. petxclop. peocral.,la\lfloqKd. avnepvelp Bonblvelp)
.,ncnol630BaTb onTuqecKxe cxcMbl A,tt no;TpoeHHt x3o6paxeHtlii B nIocKoM 3epKa,te,, co6fiparcUeii

JI HIC
. on!ic6tBarb x3yqeHHbre cBolrcrBa rer r 3reKTpoMarH THble tBneHut! /cnor'lb3yt (Du3tiqecI<ue

Beruq Hhl: lreKTp qecKUii 3aptn clira roKar 3neKTpllqecKoe HanptxeH'le' 3reKTpIqecKoe

conpottBneHLie! yaerhHoe conporxB-qeHle Beulecraa! pa6oTa a:rexr'puuecroro nonq' MoulHocT6 ToKa'

OoxycHoe paccToqHue r onruesc(a, crra iIuH3hl, cKopocrh 3tleKrPoMarHllrH6lx BotH' IUluHa Bo''lHl'l t'l

BeJrr-1qlHy c lpyf 14Mt'l 8en,l9uHaMU
r aHa,jrr,l314poBarb cBoLrcrBa rer, 3ne(TpoMafrxrHr,le qBreHxt ,{ npoueccbl. l4cnorb3yt QI'i3li'lecKl{e

3aKoHbr. 3a(oH coxpaHeHfir'.r,'"o,p""""*oto 3aptaa! 3aKoll OMa A'lt y'racrxa uent,l' 3aKoH Axoynt-

JleHqa, SaKoH nptM;nuHeiiHoro pacnpocrpaHeHnt cBera' 3aKoH orpaxeH t cBera' 3aKoH npe"loMne lt
cBem; np 3ToM pa3nh'raru cnoaecuyIo $opvynupoBKy 3aKoHa x e'o MareMaruqecKoe BblpaxeHue

, np Boaxrb npuMepH npaKT qecKofo xcnoJlb3oBaHxt ifusrtecxux 3HaHxi o ?neKTpoMafHIlTHblx

tBJreHltx

I $opvyrsr, cBt3blBaloulle illrauecrcue ee'rnvauu (cu'ra roKa' 9ne{Tp qecKoe HanptxeHue'

),teKrptl,recKoe conporxBneHt,lc' yAen6Hoe conporuBneHue BeulecrBa' pa6ora 3neKrpMqecKoro no'rt'

MOUlHocThToKa, (pOKyCHOe PacclotHHe I OnT qecKat C JIa IHH3bl' CKopOCTh 3JleKTpOMar 
'iTHblX 

BO''lH!

]!lHHa Bo,,lHb| n qacToTa gBeTa! oopMy,6I pacqela 3neKlpl4qecKoro collpoTl,iB,leHx' npfi

rfnq ee peueHut! npoBoal4Tb pacqeThl l'l oqeHuBaT! pganbHocTL nonygeHHofo 3HalleHxt iFx3t'lqecKoii

BCJ]Uq HHhI

Bunycxnur no,'ryvnr Bo3Mo)ItHocrL Hayqur6cc:
. cnojlb3oBaTb :uaxla o6 o,rexrpovafHtlTHblx tBIeHHtX B nOBCeAHeBHOii X',l3H nlt O6ecne'leHLlt

6eronacxocru np o6paureHxtt c npu6opaM!'l l4 TexHt{qecl(HMl'l ycrpoicrBaMh ajlt coxpaHe ut

3aopoBr,r r4 co6nrcaeHxt HopM 3KoilofuqecKoro noBeaeHfit B o(pyxatoueil cpeae; flprjBoAt'trb

nDtlMepbl BnxtHut 3r'leKTpoMafHHTH6lX In3nyqeH il Ha xhB6le op'aHlj3Ml'l;



. pa3ruqarb fpaHhllbl IlpllM€l{14MOCTU (bU3fiqecKUX 3aKOHOB! nOH Mars Bceo6uxi xapaKrep

SynAauemalunutx :axouoo (uron coxpaHeHxt 3neKrpuqecKoro rapaaa) I orpaHuqeHHocrb

,"non"aouu""" 
"u"tn6lx 

3aKoHoB (3aKOH oMa Anq yqacrKa uenLl, 3axox ANoyar'J1er_rua a ap );
. ucnorb30Barb nplleMhl nocrpoeHl'1, (bx3u'lecKt{x Moaenei' noacKa u QopMynfipoal{t"l aoKa3arenLcrB

BhlaB14Hyr6tx frnoTe3 !'l reopeTuqecKrx BLIBOIOB Ha OCHOBe 3Mnfipl'lgecKx ycTaHoBneHHhlx +ak-ToB;

. HaxoaxTb aaeKBaTHyro nper!to;fieHHOi :a,&ave 4lr:uuecxyro Molen6, palpeuaTh npo6ncMy KaK Ha

ocHoBe IrMelouluxct 3HaHx; 06 3ne{TpoMatHlrHblx tBreHlJtx c cnorb3oBaA'ieM MareMarr'lecKoro

annapara, TaK t'I npr noMouIH MeroaoB oueHKu

KBaHToBbIe qB,teHuq. Bunycrnlm uayvlrcn:
. pacn03HaBarL (BaHToBble tBJIeHvq x o66qcHtrL Ha ocHoBe rMerculxxct 3HaFlfifi ocHoBHLle cBotcrBa

tijllr ycr'loB t npoTeKaHtit STl{x tBneHui: ecrecTBeHHa', l'l ttcKyccrBeHHat panraoar<ruanocrl' o-' p- u'y-

fi3,'lyqeH t, Bo3HhKHOBeHXe n Heiirtarofo cneKTpa 3nyqeHnt atoMa;

. ontcblBaTb x3yqeHHhle KBaHTOabre rBreHrt! ,cnor'lb3yq (bd3IqecKtle Ben qxHu: MaccoBoe qlcno!

3apsAoBoe qucilor nepHoa nonypacnaaa, sHepft{'l (boroHoB; npx on!{caHn npaBlljlbHo TpaKroBarh

u3uqecKurl cMhlc,T rcnoJl63yeMblx BeJllltlllH' rlx 0603Ha'teHxt ueauHl,lllhl ld3MepeHxtr Haxoltlrb

opMynhl, cBt36lBaK)LuXe AaHHylo t!r:ruecryro Beruq Hy c 4pyf!'IMr'' Berxql.HaMu' Bhlqficjltrb

3fraqeHlre q)x3lqecKot Bexhlll'lH6l;
. aHaI 3l,tpoBaTb KBaHTOBhle rBIcHtir, cnoJrsryr ilr:ulecxae raxoHsl 14 locTynaThll 3a(oH coxpaHeH'lt

lHeplrr! 3aKoH COXpaHeHUt 3neKTpxllecKoro 3aptaa' 3aKoH COXpaFeHht MaccoBofo qHcna!

3aKOHOMepHoc'll',l lr3ryqeHx, I',1 nofjlollleHrt cBeTa aroMoM! npl4 STOM pa3"ll'iqaTb cnoBecHylo

Soptrry,rrpoercy:axona u eao MareMar qecKoe BblpaxeHl.e;

. pa3rlqarb ocHoBHsle npu3HaKI llnaHerapHoii MOAen',l aroMa' HyKtloHHoi Moaenx aToMHOro lapa;

. npuBoAI,iTr np Mepbl npo'IBllcHl,l' B nphpoAe npaKTx'recKo.o ficnojlb3oBaHI' paAIoaKTuBHocTl,'

caepHLIx fi TepMotaepHhlx peaKu i, cneKTpanbHoro aHajll3a'

Bunycxuur no.'ry'ur BolMoxgocrL gayqlrrbcq:
. cnojlb3oBaTh nonyqeHHsle 3HaHriq B noBceaHeBHoii XU3Hlj nprl o6paueHuu c npr6opavr I

a"*"ru"a*"t, y"tpoiicrBaMh (cqer![K l,loHl'l3xpyrcul'ix qacrxu! ao3xMerp)' /l''lt coxpaHeHrjt 3ropoBLt

|,, co6rrcAeH q Hopl,l:Kojlor[r]ecKoro noBeaeH t B oKpyxaouet cpeae;

. cool Hocx fb JHepl uro cgt3x al ovHutx raep c aeSer rov vaccst:

. npr,rBoA Th nphMepbl BnutHr4t paA oaKTllBHhlx rcnyqeHtlii Ha xuBbte opfaHu3Mhl; noHl{Ma'fb

rlpxHu n aeiicrBxr{ ,qo3uMerpa x pa3nfiqarL yc''logl{t ero hcnorL3oBaHrt;

. no""tut" 
"nonoauu"cKxe 

npo6ileMLl' Bo3HIKaX)Luue npu ucflonh30DaHUU aroMHLlX gJIe(TpOC'raHqtiu'

!1 nyrfi perreHut 3Tllx npo6n;M, nepcneKTttBbl Ircnoll630BaHUt ynpaaJlteMofo repMotrepHofo crHTe3a

3reMeHTH acrPoHoMrllr. BhInycKH K Hayq rcr:

. noHlMarb pa3rrlqtlt Mexay ferfio(eHTp qecK

BLrnycRHu{ no,Iyqxr Bo3Mo)l{Hocrb trayqrrhcfl :

3Be3rHoro He6a;
. pa3nxqarb ocHoBHble xapaKTepHcrtlKll 3Be3I (pa3Mep' UBer, TeMnepaTypa) cooTHoc'jTb uBeT 3Be3I6l c
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ConePxarue Y're6noto nPeaMera

7 t<,'rdcc.

O lr|Ka e€ poJlh s no3Hallltn oRpyt{arcqero M{pa

(Du:uxa HayKa o nPfipoAc. (D13fi'lecKle lera h tBr'lcH'jt OLl3l'i'leoK'e cBol4crBa re-l

Ha6irrcaeHae r ottttcarre $n:rruecrxx tBneH!{i. Or3xqecKtlii ?KcllepuMeHT- MoAenhpoBaHxe qBneH tl x

o66efioB nprpoahl Ou3x'lecK e Benu'ltlllhl. 143MepeHfil ilruuuecxrx Bcr'll4q H: JlJll'iHbl' BpeMeHr'

tevnepar'yprt. ousnuecKlie llptibopL! MexayHapoaHat crcreMa e'lxllliq,l'ollHocr6 x tlofperxHocrh

r.r3McpeHtti{ (D 3u\ec(ue 3aKoHLI 3aKoHoMepHocr ' OH3uxa u rexHrKa HayqH6lii Me'oa no3HaHht'

Ponb dlx3 K s (|)opMfipoBaHu ccrecrBcHHo-Hay'lHoii lpaMoIHocrl4

MexaHllqecl{ue tB,leHxq

MexaHl.lecxoe ]lBxxeHlje. (Dh'] .]ecKtjc Be]ltlq H6l. Heo6xo,l|,Mb|e ju' on caHx' nBuxeHxq. H

B3aIMocBtljl, Mexa) H!1Mli (ny'rB. nepeMeueHHe, cKopocrh Bper4t aB[xe ut) PaBHoMepHoe l
paBHoycKopeHHoe nprNlurlh eHx nD

paBHoMcpHoM rDuxeHnu. #?tiff
Macchr rejla. [],']orHocrh Be

Bec te,ra. HeeecoNloctu. Colts ueNgy cl;loii uxec naHslax

[lpeBpaUeHhe oAHolo BxAa MexaH qecKot SHepfH

3rreprxx.

MexaHIi3Ma.

IaB-reHue AaBneHue rBeplblx re, Elltlt'tut'l t'l:luepelur IlaaJlell t Cfloco6hl l3MeHeHut 'qaBneHut

A BieHxe m3a. O6bqcH

ll pcaa,ra aaRneHht ra3a

C o6uarcurecl cocyaot

Bo3AyxonnaBallxe

Ten,'IoBLte cB,'IeHritr

CTpoeHue Beulec'lBa AroMbl ,i
'l'er,loBoe rBuxeHre aroMoB I Moile{y,'l EpoyHoBcKoe

TBcpaLrx -rerax B3a MoAeiicrBue qacrrrl Be[lecraa'

t Kypcuaott omtveuel namepuon, teo6azametrbHbr' dnt u3yqeHut

JIa6oparoPHhIe Pa6orbl

I Onpeae,renre uensl aereH q r3MepfiTe,'lhuoro npn6opa

2- 143MepeHue pa3McpoIr MaJII'lx rejl

I l43MepeHhe Macc6l rena Ha pLlqatKHblx Becax

MoneKyn!,r. Onbrrl,l, AoKa3hlsarculuc aroMHoe crpoeHue BeluecrBa'

IBxxeHue A $+y3lrt B la3ax. xu!(ocrqx

Ar peaa nrLre cocrotHut BeueclBa Moae,lu

c\oitc lo ?a3oo,llcllitiocrneit u sepibtx 1 e t t1a

t3



4 trltvepcrtue o6teua rela-

5, C)npeaeneHre nJlorHocrll TBepaofo rejla

6- l,l3MepeHre cur arHaMoMerPoM

?,ElbrqcHeHe3aBxcxMocrxcH,il6lrpeHtcKo,!hxeHntolnjlouarficonpLlttacal{)uxcfi'ejl
nprx Marcqet cuxbl

8. Onpeac,rerrc esrraJlx Bak)uleii cHJll'r. Aeiicruyloueii Ha llo'pyxeHHoe B xhnKoclLTero

9 Bstrcneuue yc,roo[i nraBarlr! re,!a B )Kr'uKoc rl'l

l0 BbrtcHeHre ycnoBrt paBHoBec t pBlqara'

I l. Onpeae,rerr.re K11,{ nph lloll'eMe rera no HaKnoHHox flroc(ocrr4

I &racc.

Tefl'lonble flB"leHxtl
paBHoBec e eMnepalypa Elxypeuurl

o. Ko""anu" h3nyqell[e llpfiMepLl

Bo rellrrorhl yae,lhHag renroeMKocIL Pacqer

tI'lOTaCfOPaH t'lonnlBa'

3axon coxpaueuntl x npeBpaueHht lHepfHU B\texaHrqeLhl\- TenroBUx llpoueccax ArpelarHblc

cocrorHrr BeuecrBa Moae,lt'l orpoeHl'lt rBepa6lx ler_ )l{r4ahocrei H ragos o6BrcHeHue cBollcrB faioB'

xfl,lKocrefi fi TBepAblx fe-r Ha ocHorJc Mo'leKyJLlpHo-KUHErtlgecK X npelcraBneH ii ll''raBneHue I
orBepAeBarl c Kprcrallrr4qecKnx len yaenLHat lenrola nrlaaretll{q l4cnapeH e x KoHleHcaLL'lt

KufleHfie, 3aBr1cuMocTh TeI4nepaTypbl K neHut oT ,4aBlleH t yAe,lBHat TenjloTa napoo6pa3oBaHht

BTenJroBblx Maui Hax.AB rare,l!BHyrpeHHerocfoPallht IlapoBa' Typ6t{Ha KflA TefllloBol o nB farelt'

)xotoeuuec xue npo6te)lbI ucnol b3ooaHlul men rocbtx'taur1lH

?,rexrpolrat ar-rrulte n s.ren n.

+hlh'lectthx ren ABa poaa lnerrpl'lqe,cKltx 3

T 3rexrp qecKolo 3apc,la 3ne{TpoH 3a(oH

I reKTp]l(h u nonynpoBoltrnxu jaexr'pocttott

Kmpu4ccAo?o n

3,rcxrpuuecxtrii foK- HcroqHtiKr roKa 3'leKrpl'l

,r"lit-#' ,n"ntp r""cKot o ro(a Hocxre'rH lreKrp{vccKlx 3aptaoa B Mera'l'!ax cxna ro(a'

Peocrar6' [locneAoBafeilbHoe llapaJlJlerLHoe coe

no nepeMeueHulo lneKTp gec( x 3apqaos Mou(Hoclh3neKrp tlecKor B nHrKoB

luarro"ua"*ut roxotq 3axotl .45oy,rr Jlerrtla 3lerr'pnvecxue Ha eJILHI'le

npr6opbl. KoporKoe 3aMslKaHue [lpaBx''la 6$0nacHocrl'l Ilpfi pabore

Onr,rr 3pcre,'la. MarHx'rHoe llone. 14HAyKul'tt MarH,lTHoIo nont MalH'lrHoc Ilore IlpqMoro roKa'

Maa"urto"'non" (aryLllKt'l c IoKoM [locrogHHble MarlI'trhl MarHrrHoe nore nocloqHHblx MarHuroB-

vua""r"o" no,le 3evrr Il3auMoaeiicfBue varxrroa Aeiicrere Mal'HtlTHoro non'I Ha IlpoBollHtlx c

roxoiv 3,nexrpuvecrnii aBrral e,l6

l4c'foqH Kr., cuera. flprvojrlxeiiuoe pacnpocrpaHeHxe ceera Orpa>xeane csera 3axoH orpaxeHttq

ceeta fl,tocroe:epxanu l4:o6pa,,enl" np"aMera B 3epKane llpcnoNlncHfle cBe'a 3aKoH llperoMr'leH t
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cBela, JlxH3bt, OoKycHoe paccrotH e nfiH3t,l OnrHqecKat curra '!uH3l'l l43o6paxeHkt aaBacNlLIe

nrH3oii, [_na3 (aK orluqecKarl clcreMa Ormuuec{ue npu6opbl

,qa60paropHble pa60 ,l
l. CpaBHeH e KonuqecrBarenlloru np cMctllrBaH t't Bo,uLl pa3Hol'i reMneparypbl'

2, 143MepeHue yAenbHoii TellrloeMKocrl"l rBepaoro Iena

3. 143MepcHxe orHocurenbHoi BraxHocrr'l Bo3!yxa'

4, C6opxa 3xekrpxsecKoi uen x u3MepeHtic cL4nbl roKa B ee pa3nuqHUx yqacl Kax-

5, I43MepeH e Harrptr(ellh, Ha Pa3nxqHbtx yqacrKax ?neKtphqecKofl uen

6. Penyruporattue ctl,rhl roKa pcocraroM-

7, Ir3MepeH e conporfiBneHuq npoBorHuKa np no Moqu aMnepMerpa u Bo''lhrMerpa

8, l4:vepenne uorunocrtl u pa6otst roxa l gneKTpuqec(ot r'IaMfle'

9, C6opxa tneKTpoMartlura ucnLlraHhc ero,lciic fBl4t

I0. NiyqeH c aneKTprqecKoro AB rarcne nocro'HHoro roKa (Ha Moaelll)

Il. h:y'rennc cuoicrB r3o6PaxeH tBnfiH3ax'

9 wocc.

McxaH qecKue flBlreHUfl

Mexaslqectoe aB xeHrc. MarepllajlLHafi Toq(a KaK Moae'qb ifnruvecxoro tera

oTHOChTenhHocrb MexaHrqecKofo atsxxeHur' feoueHTp,'tqecKat u fenxoqeHTpltqec(aq cucTcMI'l Mrpa

CtcrcN{aorcaera Ou3xqecxtle Be,l,l'll'lHhl. Heo6xoaxMble art oll caH t ilst'ixeH t_ ll B3auMocBtlb Mexry

HxMU (nyrh. nepeMeueH're, cKoPocr6. vcKoPerrre' *"Tri".XHff]-:1"":I"X|"T '#"ilJ;x:l'"ff;

cxrt\hJKein& TPeHue nokott 'fpetme c npupole tr ne

ko c \ t q e c Ra tl c Ko po c n b

I,lvnyLrrc. 3arox coxpaHeH!'1fl uMnynbca- PeaKTtlBHoe aBuxeHlc'

S,terlPomarnur uute le,tenul
Marxyruoc rro,,re. ollHopo,lHoe |,1 HeoAHOpoaHoe MafHurHoe nole [lpaaruro 6ypaovuxa 06HapyxeHxe

MafHfiTHOTO no,'tt, Aei:icTBrre MafHllTHoro nonl Ha flpoBoIHhK C TOKOM r1 lBl'4I(yulyt'oct 3apixeHHyx)

ii"tr,rti. cu,o,tuinpu t! tuta.Ilopett1d llpaar;ro Lriooii pyK MarHrirHhrfi notox ontnut oapaaea'

il"".i'otri""t"u, ltHllyKul4t tiarrpaarenrc 14HAy(llttoHHot'o roKa llpaB!{no JleHua flBncHxe

caMouHAyK 14 14.

:),leKrp MarHt'lrHhle Ko:leoaHllt Kone6arenbHLli KoHfyp llepeMeHHLlii roK feHepatop neT":ll:l:
ro(a. flpeoopa3oBaHut lHeprxx s r,rexrporcueparophx lpauc$opuarop- llepeAava ::terrpruecxotl

?Hept'ttn Ha paccrotlll'le Snex'rpoMarH THoenonc lne
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ljreKrpoMar HrTH6lX KojleoaHui I lpt'lHulifl bt paltiocBt3l'1 TeneB AeH t

Auclepcur cBera lleera r'e,r Crrerrporpao H cneKTp

KBarrfoBLIe tBJIeHllq

Palroaxruanocru rax cBllaere:lhcrBo cllo'(Hof o

PaaroaKT BHbte npeBpaqeHhq aloMHblx fllep CoxpaHeHl,te 3aptiloBoro r Maccollofo qucejl npu tAepHblx

qucen. [43oronLl- I IpaBxna cMeueHxt ]lnt anbd)a-

qacrxrl B tape AerreHre saep ypaHa- UenHat peaK

C r poexue I rno''lro rfl Bce"lellHoii

lx 1er Co-iHeqHoi ctlcreuut l]la|letst I MarLle rcna

conlicqHoi ctrcTeMht. clpoeHUe. 3nyqeHue 3Bonl{)Llnt cortHtla u :ceA ctpoerle SBolllolllt'

LlccneqHoii fHno rcla bo l6tuol o B InhlBa

,lla6oparoPH6le Pa6orbl
l. l4ccneaoBaHhepaBHoycKopeHuoro ABrlxeHtlt 6e3 Ha'larbHod cKopocru

2. I43MepeHxe ycKopeHI'lt cBooorHoro naAeHuq'

3. l4cc,re,4oeaHre :aBhcl4Mocrll nepuoaa (qacrorhl) cBo6oAHblx Kone6aHI-'tfi MatrHl{(a or '4Ill'lttll Hxrll

4. 143yqeHxetBneHr,gneKTpoMarHfiTHot14HAy(ulM

5. HabnloleH e cnroulHoro u n Hei:i'{arblx cneKTpoB ljcnycKaHxt-

6 l'l:rrrepexue ecrecrBeHHoro paa au oHHoro (boHa Ao3rMerpoM

7. h3yqeH e lenenht tapa aroMa ypaHa no tloronpatlau rpexoa

8. l4:yvenue rperoo 3aptxeHHbtx qacruu no roroBbtM ibororpa(htitM'

TeMaruqecKoe nral'xPoBaHl|e
7 Fracc

B TOM'IIICJIE

l\!
n/rI

HalrMenoBaHlre Pa3aena

3 6
I

2 U(D 3x(a rrayKa o nPrpoae 5 3

2 nepBoHa'{anbHble cBeAeHrt o crpoeHnl'l
,1

5 I

2l l6 4
3 B3a MoAencrB e ret

l6



,Aauenne roeplstx ren, xuaKocrefr

fa30B

t9 1',l 2
4

5 3Heparq. Pa6ora MouHoc'th 14 ll 2

6 [IosropeHte 2
68

2 0 0

ll 4Bcero: 5J

8 r$'racc

9 K,lacc

B TOM qIIC.JTE

Ne

n/n
Hat|MeHoBaHtte Pa3Aefla

it
tr pa6orLr,

3TenroBtle tBJleHl,lt 23 t9

2 enaurn'ru..ruF cRtreHtt 28 22 5

7 4 2
3 l\,,1'r rruL'e cRtreHue

t0 8 I
4 a"-r^D!'F cRneuuc

68 53 4Bcero:

B TOM qTCIC

Jl!
rI/n

Ha[MeHoBaE e pa3rena
ypor{x

T.A.

3 6
I

3a(oHr,r B3arMoAeiicrBHq r aBlixeHut 30 27 2

t8 l6 I
2 MexaH qecKte Kone6aH t L BoJIHbl

3BvK
25 22 2

3 SreKTDoMaf H THoe no,le.

4 a-^^au a,T^Mr , zToMr]oro tuoa. l8 IA 3

6 6 0 0
5

5 5 0 0
6 O6o6LqeH eh noaropeH e

Bcero: 102 90 8 4

t7


