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Oaagesa 1

Bup snepropecypca 2008 r. | 2018r.
Hedrb +ras+yroab, % 78 81
HeBozo6HoB1sIEMbBIE
ArtomHuast aHeprus, % 5 5
[lpesecuna u 6uomacca, % 13,5 10
Tuapo, % 3 2,5
Berep+coaniie, % 0,5 1,5 Bo3zo6HoBIsIeMbIE
Cymma 1o BeeM pecypeam, % 100 100
Boso6rosasiembie (pesecuna + 6o + 17 14
+ruapo +serep + COJIHIIE)
ghoiiasdiay  &aiey aiciaitaeyains oa- 420204146 iaia+ait  ainoe+uoaiaiy aaia-
fodnia (idnfody fa &ifno aiee aaodae daoee yiadaee 10 AEY a27%, é 2030 &iad
flgioa) iéa nieaeadony aeaaiti fasacii O0aéeedileeil  Tee@daol 35-40%. E &ased
éc-cafiéeediey aldaaioée yiadaee eg ada- daioey, &aayaaddiay yiadadoeéaanadaa
aaneit e aefnianna. aléea iaoetiaéuiln 68185204011 & ddaiey
la yoii 6iia iéait 10a4enito nodaiil 4 a00a4i064a yiadaee a idaaaiai idTeéi
dacaeoepaiciaiiaeyaiié  yiadaaoeée,ige- 4iNoeaaea75-78%, a 1iiéaaiad asaiy ia-
a434ii0& a ocadeeosa 2, anaeyayo T+ail 14+a40 8o 4iéé AEY &1 40%(é 2035 &.)
Oaaéesa 2
Hacenenue, [ons B11O
Crpana man yea. (2019 r.)|  (2014r.) Ienp
Tepmanust 80 28% 80% x 2050 r.
Hanus 5,5 49% 100% 2050 1.
Wnpns 1400 10% 40% x 2030 .
Kunrait 1400 9% 27% x 2020 1.
Dpanrus 65 18% 40% x 2030 r.
aiaeoeicit. Toadenit  Toidoei fieoc6adep & iNoaiaiita fiieaedied aoiiilé &aidda-
aAasiaiee e Aaige. Addiaiey 1ifiéa aaa- 0ee ai ooialy 50% (é 2035 a.)
dee ia AYN ayiiiiéié Ooéoneia iseiy- N +&i fAaycail 0aéid aigiaied & AEY?
éa dagdiea iefifioup caédhtou aotiiop Oo6oianéienuél ninoaaeypued (BEGE
aaiddacep 6 ndayanodaia e oisnesiaaiin — yéigiae+aneéay. loe idiecaiancaa yeae-
iadaéoe é aigiaiiagyaiai enoi+ieéai odlyiddaee n iiudp aictaitaeyaiao
yiadaee. A 20144146 ndiiadiay &iey AEY enoi+ieéla yiddaee (adodd,nieioa, aeast)
a Aadiaiee niRoaaéea deed 28% (240ad — 70M60R0a0p0 483404 anadina e, itaai-
10%, iiiei6d — 6%, 8eadi — 3%, aé1 — 9%). ii, 1adaciaaied oaeaéensian daca( CO,),
A «édiga+iié» Aaige, 1&liada inalaiey aeeypudadl ia éeeiao e agfaaedita roai-
aa0081yiadaaoeee, aifnoease 6dialy Aaaodi- gaied. Ai-a01806 - danosniay. Carana
Aaiddacee a 50% e ia nfaedapony ia yoi faaiciaitagyaind enoi+-ieéla yiadaee ia
fioaiadeéaaouny. xol éanadonwoyaeasiaa- Caiea 1adaie+ain DPAafnodi sed adoda é
fita» 11 fanagaiep (Eiaey & Eeéoaé), of filéia+iié yiaoaee aadnuia adeeée Maaads-
Eiaey idaaiieadado anéoe ia 40%AEY é efaadonyieéa nadoeociagd iaaaniia naa-
20304&146. Noéay it ofio, +of & Eedad daed o0eél
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igiaiiagyaiod enoi+icée  yidsaee, A dap Addeida, laneaeu e iupoii
iaaiinoe  aaidvacee eadapo aioyoee. Adoeida aiaéo e ia+e-
ioish,  iseaiaylel a4 aadeedied ifi- iado fi+eoaol. lanéael 6adaado ca aide-
ffai0& aiciaifasyaioa  enoi-ieee yids- ¢lio, & lupoii 1aeyataadony, aadaa
508, yasyaonyecao-aiea Nieisa. Aeaataa- 128806, Befida0 aied0a faay 6aaadao Ml
8y yoiio 036608468, 4630 43048¢ dafioso  foldiiiéiagiiaodenoaitaeonyaioodu
danoaiey. Yidoaep fleid+iial eceo+aiey, éaaadaoa. Adoeiaacagai-eaadon+eoaod,
4daceediey 440da,04+aiey a1A0 & aefiafio 10860aado aéaca e aeaeo lupoiia. — 8
&noanoaaiit efiletciaacl aey idsea +aél- &eeeo lupotial — Y, faol lupoii fa
adéa (0ef.2). led+aou yiddaep ileeil €aaa0aoité 104 yoi laféagd!
Oaéaedgfiiieélcoy 0aiéiatd idivanna, iai 0 ofeed, éaé e a yoié gooeeaié ideo-
SnGIayUea 4 0léla caiiié 11aaddiinoe e +4, ioefiiooeifly fiaraéa ecaagdeae ca-
BAC (BeTpoBble 9IEKTPOCTAHIMN HA CYIle U Ha MOPE)
CaC racC buomacca
(coTHEYHbBIE HTEKTPOCTAHIIN ) (ruzposexTpocTanm)
Ped. 2. Tiifaina aean aiciailasyains enoi+ieéla yia odee
iedaias. voe aiciaitaeyaiod  efioi-ieee 0di Tagesed, eagay iluiifiol 10 aicla-
yiasaee ia idaieteli  681aid efitelciaa- iiagyaino — enoi-ieéia Tioesiaeony fa
cefii efiiteli  a&eMa, i1 Naé+afia iaged eaaavaoite 100 A diee lupoiia  caafil
aeacadioiensiaed aaiepoey aed ideia- adnooieo Asedéin Oaoo. Oaaguiay iiu-
{Ajde iinou eceo+aiey Niciva aaeece 18aeod
Ec aiclailaeyaios  efoi+ieéia yidosaee Caiee fifoaacyanl 4 eAd/i? (eid+iay
50401 & aenanna asécee é fanouaiep, a folyiiay). — Afee ao yooiiuiifiot ilee-
Of 441y eaé FAiada0ey AMilip 48003 il 4067 aaciioddl iadaadnoe a yeaeooi-
Al&i6a A0ROBT Bafoddla 86 10 & 1ifiio- yidoaep, of 06aacaind +asiad+anoas20-
del ilacéaed. [aanééaes — 1o idiasal. 30 OA0 caiyee a0 iefuaau anaai
Ecadiiofa 0aéayiseo+a; 15 2 71072 15000 2000082 . &




x0T éanadonyiacaseacsiaiéifioe, of ide-
33441 anaal 1ad6 1eacanasils ©eosd.
Ecadnof, +of aey 1aania+aiey elifiosoe-
oee fiieia+i06 1aiacdé 08aadaonyaneien-
&7 éesladaiila  aepieiey ia eacedné eada-
daoi0é 1800 edieitaae. Aneeasyivaiee
acyol 26a/12, of i6e ieluaae 1aidedé
, 5 4 6 "10% 1 210844680y ieier 10 oiif
N v Yo ese NV aepieiey (1). i8e oié aeatiosaaiiioe a
2 s 2 1203002630 Gazealld 184233000 Yeadode-
344S — yoodeoeaiay iefuaan, U-— iéfo- +&felé iufifioe,  Aieladiiio A fleid+-
iifiou aicacoa. 6@ U 13 é3 i3 & neisi- ITAeMI:’:IIéeéA, ‘ﬁ,ﬁ(‘)ééc‘)ﬁC‘)éééMOO ofii  1&40aeé-
Foe a&0dav 101 /i 6adsuray iAo eielinoseedee ().
VPN YN A mA. AL Adodiaay daiadcacey. loe éniteélciaa-
filfoaaeyao N/S : 650 Ag/i2 — adee+eid 58 AAOBANIBIA 4130 T AAGATAABAAAGGL
sial aiioyaca, <01 & ficiacay MO oo SoooaniCiBday N AA0IAACARA0AL
i‘I;I eealloy iffiol a0NooT danoaocioe o6aaée+aiee fiél-
Eacasini 40 af&cisiel. [ &neeise- OO0 (1 V°). laidel, eae e a fie6rad
fiTo3R00Ny. ficia-fie aaiadaoee, anouoya oacaidra,
Nieid-iay adiddacey. Adee-eéia yeaeo- Olailigapued  addia yiadaee fi aaeiedd
dlyiaoaee, Aieiadiie  naaeieon ielnaae [Eluage. Oag,aaodiaddagaoieeeln dafi-
Ateid+i06 1aidedé ao3asiiis alifiodsoe- lleadaouny ia aifoadi-ili -~ daagaiee adoa
68y5, 1eachaddony fa faneleust iayasia 10 ad0da, eia+a aoaaoiadogai 6adaeoad
ieeed. Toe=ei  iafeieuet. (aioeias; 0a-aiey Aiadoa; 1€iuadl  Efiafioae adost-
geceo-aiea Nigisa, ioisiay aoiifos- —  2ddadaoanadaadidacdl lailgd calaoad-
86, i6e5Tac0 fa iadaGinol Gaise fesp- e €le €lUaas; ad0diaddaaactieio:
il THEaAGalid: 69' 'O‘E‘POA 'é? :alg aieugie e +ail 1a-
g4 1a040eaea fieia+ilé iaidee eceo+a- gi¢ féisinoe aicacda. =~
iéd iagiuadony éeépll +anoe-ir, Oeiexiia - claraiea oaaedile luiinoe
gEIA  idaiadaciaaiey  ilasiuaiié la aacieoo itiuaae caiiié iiaqadoiinioe,
yiadaee a yeacode+an0ATA feesell  al- 10+0cedaalieé aaocdiaddadaoii (i aaiili
ﬁTé, |a|aogeo enneaalaaoaeae), ninocaaeyao
ga fi+iié 1aoéia & ide Tagasiinoe 2 3AY/i% Oio diidyaie, +oi afieo+ad
ece6+4iea GUAR0AAITT 1ailod fieid~iié &aaiddacee. liyoiio  aey iie-
xO1 1186+380RY & @013 46y B3ABUIN6 fié caiail oddacaiie +aelaa+anoadyias-
81if08680eé ATEIA+i06 iaidedaé? i aai- deeioe efiielciaaiee aaodailodaaopony
0 181408ed enfedaiadodsddia caeioa- 010 2ea 1aaité  oataaiu iataciaeins
BARTAAING Aclidoediee adee+ei), 6adaeé- igluaade aey oaciavaiey aaodioroaii-
0A4diay adee+eia 6adanital yiaoaini ndia i aie, oyaéa 10812 107 &2 & o0io 8
ATI&+106  7ajacdé fTioaasyao anaai 68184il 120408a618181H0e. A 6208030004
1Ad/1? ancdaial 1 fleia=iai  NYN a ideaiaeofly oOaéay vedda &y aaodyiie
1638, : 5AYi2 ia 04dseoidee Addiaiee  adiacacee: 1 1A0  ii0adonoacas 100 o
& : 20A0/12 a Nacash. voi iseatago e  oaeullo Eiifiodosoee aaodiaascaaacas.a.
N oo DN aey iefi caiaii ooaaoadiié yiadaee
I-aili aleugel iéluaayi e 1adliino a300yiié 44i140a06e441T0884040fY i1oyaéa
dafdiad iaoadeaéia. A §ag eélioaoaioe (2_ 3)x109 3if AOABIIGE &TIRO368686.
6ad&uin  yiddainudia a 5AY/1° agy ie- A 88c0810208180+a807Y, +01 1404614 A
iié caiai odaasaiié +agiaa+anoagiac- 48030 & fleiod alesedi hTidialeeadouny
dee(20-30 OAo)fifilaip  NYN 004a6a0-  fashitié  caodaocaié iadcddeasia e 1+aiu
fiy iefuaan  1aidedé 4 6 71072 sidligéie  igluaayie  aéy daciavaiey
4 6 "10° & 21 Tald0aiaaiey. (de+al idiecaianoal yoes
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ajafoaa meid+i06 4a0adadé) ia yaeyaony aaciasa+iiio 1846, 6aaoila — aadeaioal
yeieiae+iti. ia feo-aéil Adsiaiey ad- Taga=iinoe. 130aiai-eaté B5adAcOAd aa-
alaéo ec odail foasuiop e aepieiedash deaioia aaodyiié aaiddacee ieacai ia
jodanee isliigéaiiinoe a fodail b &i- 8enoied 4,a. Niiiioaasdied eadoei ii-
Aifioi+iié  Acee e Aifoi+iié Aastia, i1a- fooiediey & ifodaasdiey yeasodiyiddaee
8al&uay fayéieiae+ina oasieiaee aaso- Meaciaado, +oi 6i6daeyoee 1&sad iie
502085800 ieda. 1 es6aaacaéll ned+ad j40 e fifacprioe Aaesaifi 4 eaaealé 1Maiod
iA8&IA0A0U, Aafee afanodail d3gad 1ada- ad3iaie e idyiN  efneuciaaiee  ofeu-
Giaeou fa adoase fieiva? &7 ffeid=ilé & adodyié aadrddacee iaaic-
ABAIAle  Aasaifitodaacaiey e aaia- ieefi.
Jaoée. ja eencied 3 i5eadadi 5a6aB0As- Elyooeoeaio  efiléuciaaiey iuiif-
06 adaedealé iModaasaiey yeasosiyias- o aiciaiiagyains e idaiciaiiagyains
5088 4 08+Aiean0ote. a &l ieeil  A0a&- enoi+ieaiayiddaee. [adaiaiiie e aased
A i2i54aneacodité GadacoadEaiadacee yias-
40¢ 430848 fieiva i5eaiaeo é ofig, +oi
fifoadonoacplied aadaaaoeniietcopony
jafioeiaeuil & &lyooesedio enielciaa-
ey 1uiiAoe  fieaeadony. fa  aofins
yea808Iioaioeys yoio elyooesedio  aifoe-
. — 538095-98% (a fdAaial 1 alpd 80%)
0 6 12 18 24 Aey ad081aa0aaa0141 Afioaaeyacisease-
. 4 ceodsuil 17% a fiddai&l it Aasiia, 15-
Peén. 3. Adaiaiil 'é 6a0aéoad foddacaiey yeae- 20%aAadiaiee, 15%aEeo0ad,25%aNgA,
0diyiddaes FA411AT 0280801586, fa é101806  iTAoi-
880U 60dAIeé & A3-35ieé 1eée M0BA48a- il a6po fieeuind aaodl. Aéy iieia+ins
ey (6-9 + & 18-21 + fili0adonoadiil) e yeaaodinoaiogé &iyooesedio efieuciaa-
iaéfoioné fiaa aafdaina eii-iia asaiy. ey iuiiioe  1dyaea 10% a Aasdiaiee,
jeé idiecalanoaa yedeodiyiddaee ise 15% ai Osaioee, 15-10% a NgA. Yoi
efiifeliciaaiee neid~ilé &aiddacee, ive- iciarado, +of ofoailasaiiay  iuiifou
541403088 2308a¢ fifeiva, 0.8.04a,8101d6p
b a) iell 4081 a0 Me6+aol ioe Tioeiagi-
06 Ofelaeyd, AOLAMROAAIT 183408330
ifuiifiou, éfolday o6acoe+aneeandadadi-
43301y.
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tu 2edi0 76ai0  BAcEIaT cadee-aiey aiee ai-
A 6) clailaeyainse  efoi-ieéia yiasaee, e ii-
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eaiey yeaeodiyiadaee ide aniieli  6dia-
& a0fodi iaiypudény ai addiaie aiea
adodyiié & fieia+iié aaiddacee. Ec ia-
, , , o U8 filfadasedieé 10idoel, +oi i1asi-
0 6 12 18 2% aéla fajatadaciay «iiilada», eee «yias-
t,a 5308+4Meayilaoeéa», 0.4. «inoyiiaeé
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a808yiié (4) adiddacee a08af0a0l«iaanosiéea» a aéaad 1adaiai-
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ERifélucoy 1edoaeiinoe (PABC) &
)

(PABC),ile6+48 DPAB =180°- D PCB=
= DPAB, & aiagiae+ii, DPBA = DPBA,.
O& fAaiti,  'PAB: 'PAB,. Ec yoiai
ialaey a00&éado, +oi DAPA, = DAPB +
*): 1afi- + DBPA, = DBPB; ¢ PA/PA, = PB/PB,.
Gl ai&6 éonéta ia foléa fifioadeypo oaeta Neaaiaaodeuil, 'PAA, : ' PBB,, & iGUA-
+€feél adaiiia. Caiaoel, ot Aaa fiaiel Aoacao iaisioiay Ailpaggy,, h f oaiodT
140 & 1Taedo iaddgeol ( *) P iAS8ATAVIAY A BBUO AAAAAAAA 5.
Ange 8584 oiall iage fa AOTEA Afou ~,ladadiayuay . A4, a BB, . Lale l1alol
aofie iafifié 810y 40 3 &, 1i 1ieedo 104- 0a &y h daaai BDAPB = DACB (def. 2).
caou 70 44T 432 éonéa it 14, AodAIY Oddoaieuieé AQA 8aaai odadaielieéd
(*). Cia+eo, anée laga ia iteedo Radeaoi ASA, éioid0é a faip i+adaau itaiaai
514, faseaé eofie eiddo 1anfi6 eeal 14, odasdieuieed B;SB (0aé éaé +aotdas-
seal 24 (0aéié iN&io 1aycacdsiii ia- oaieuiee AABB - aienaiite). Eoae,
fiodied, 0ae eae eiee+&noal eonéia iadaa odacdienieée AQA & BSB iidiaia e
oiall lagé 6anodo). it ofaaa T deed Taeiaéial ideaioediaaid, Tiyotié
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0=V Yg+F-xV kg.

Tofpaa,
.. F
w = o, .
W V Ko
Taaaeaiey a finoa aia onelaed

o, a

4aDe0aIe 0ad88ee, T, = 60 °C , O 6idaf-
aeaoayfiy 04114520064, T, =20°C. Ec
6f 208 1284

ileeil caienaou
N (60 °C - 30°C)= K (30°C- 20 C),
108042
K =3N
Fiaga +afioloa iaddiey eaidsl cadeere-
afii a4 aca, 6foaitacagayny 0aiiasac-

aleugd:
4N (60°C - T,)= 3N (T,- 20° C),
i086aa jagiael

T, =¥°C»43°C_
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www.bgshop.ru 1 AyZHOKHUTT
Kade 1 AHTHKBapuaT
Kiny6Hble (JUCKOHTHBIE) ¥ TIpeIMeTHI
KapThl 1 aKIUN KOJITIeKIIUOHUPOBAHUA

Honapowumsre kapTsl 1 PusnbMBI, My3BIKa,

IIpenBapuTenbHBIE urpst, codr
3aKashl Ha KHUTU
Bcerpeun ¢ aBropaMu
YuraTeabcKue KIyosl

o HTEepecam

1 Kannenapckue
¥ O(ICHBIE TOBAPEI
1 IBeTsr

1 CyBeHUDBI

NuauBuayanbHOe
ofCayKUBaHNE
ITogapouHas ynakoBKa
JlocTaBKa KHUT U3-3a pyGeska

r. Mockea,
BricTaBKU-IpOJAKHU

M. Jly6siHKa,
M. Kutan-ropog,
yn. Msichuukas, g. 6/3, cTp. 1

%}'?;. 8 (495) 781-19-00
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Caanu a +efneeodediiéacacaey yeéiiiiaion
fleeil  OMITOBAOU faldé ia yiadaep danoyio-
2
X

0aiodiadaeeiié feel (feel efadoee)
8adeit 1afiité M asdatapony fa 08iia aee-
ilé L éaazedayf 6aeiaié néioinolp Z adaée
10 afdoiaddninse oaé (def.3). Aey 6aianoaa
7 A
(O]
M dr M
1 B &2
S T
9o . 9o
L L
K—k—
g = gor'R pen. 3. E Tisdadediep Tiogiagiité 6isia
0difa & Nenoaia, adauapudény a iaaantinoe
fi 1TR0TYiiTé 6agiaié neiainoup
%
/ éiiifiadoia oaiodiddeeiia oOnéidaied 1aan-
- 8 L AANB A AN ArAy L omaoi A ons gy
' @egagnyéamm fiéloaiép oyaioaiey g,
N\ la Caiéa
,\\\ fL go
o [fiyoif,  +of a6daaidied () ideeil Tfafioa -
ben. 2. E cada+aia AN A AT L1 L N A A ANAX A S an
A K AE AR axie aeouéeiaéiop caaefeiifiot g r Yoi
4 daaeaéliné gadoa a aoaa NP AV A
Gooesiaay eseaay 0aéay sea cadefeiinolu 10 daaeofa, éaé e a
112286iifioe aey'naéa neo+adiafiiaiaiar adaaeo \6,bL\JE°1€1T gada,
aefeiifoe 6feidaey oy iyolié e dacoelvaceioaddsesdiaaiey aovaao
0aéel aad
[iGlaedd a06asedied 1Med+eony e aey iel -
vaae na+aieyefiacée alnodt adatapuaainy
giedna o6daeil i taefaétati 11 da aéefa
; cla+aiedl oanoyaeaapudaiiaioyeediey . E -
g fa- ja+ii, 18e yoll naycuigiiasé fiddeedeiié
idyzediiinoe 1iey oyaiodiey +adac noasd adaaoei 1y, ~al aﬁéo+aae60~é|:| ﬁ?+a|°ey
daaeonll r <R isiidoeiiagai 1anfa gase x e0aoaeuaac ifiaial  0doaa naaéaacioai -
daaeofii r (fii . 6ef.2, aieco) ge, alagiae+i0d 18eadadiiti  alead. Ia -
5 4 3 i8e1dd, lleeil  aey éifie+anéial odifa e
4379 3 S¥°. &Tiadse 06048i0 a0AdAdH U 184 841°,
daa |, — noaaiaiavaiiay ieioiiiiou  oaea V 1Aa , s 10 ? aeeio L = 1001 aay
lofipaa iadiaei odifia e gedeid 1 fi aey éliacée (e¢ aa6od
gr g r fiiéaaied &aaiido T1ed+el 183adéuiop o6&
0 , sAA 2 o AANAZ N e
R elacp neieinol Zua). o
daa g, — claaied oneidaiey oyaioaiey ia IT ananéacaiiia aaoil, oleuéi aneeioa -
1144861106 &d8aae0edopudal gada. fianoa - jadda+uiannié éaifidé (M =0). Aisioeail
aea yoi aldacedied a aedodasaiveaeuiia fié6+adaa 16adié -+anoeddaaidiey ( ) idee-
6daaiaied () eidieioaadesiaaa aai, iieo - il &ladaeolu oaiodiadeeioh Meed6 M Z
+el (fi 6+aoll dadaificaR=L er=1) 43énoadpuop ia éaifoed e daaiiasii  dart
s Sty iGtasediiop 1 enefie Tetiase -y
—  exp 'R odina. A dacéeloaokioadoediaaiey eeaéap-
© *1 Ueé aaiied+eo ifald aldasedied a&y s r



i AOAI AOEx ANEEE
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fa 6déa BAC
jaeiae+ii, ioyida C,A, & AB, iadiai-
ae86&yail ffioadonoadpuel aennaéodenai.
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o3
N

Edlia 0ial, AB, AC, ¢ b, BA.

BC, c a,CA, CB, b a.Odaaddiew
jeé ABC, 6aaiiadasaiiié, 1oéoaa aeéai,
=01

gidyiay BLC, iadaeedélia deffndéodena
6aeaA (0én.3).

¢

bef. 3

Ajagiae+it  adyniypony iaidaasaiey 1oy -
06 AB, & CJA,.

2. Aléasedi, +of

gioyitd  AB,, BC, & C,A, iadanaea-
poiiy a faiié oi+-éa

Taigia=el 0&i0d0 aidaienaiild  1éd0ee-
fifoaé odaodaieuieéa ABC &aé 1, I, & I,
(I, ffioadonoasaonoidiia BC e 0. &.).

Eaé a0él caid+ail odaidd, odadaieuieee
BAC, & CA B, daaiiadasaiioa . Nasaaei-
i0ad T1ao1aiaeeceyslt  é eo Tiniifaaieyi il -
aiaaapo n aideiéieé  Aenndéosenaié 08&
oaieiieéa ABC. Oddoaielied AB.C, 0aézed
daaitaaasaiicé 1 1nodiaiep . Nasaaei-
i0é Taoidiacedeys é aai inifaaiep  Aiaia -
4340 N 4énfnaéodenié 6aéa A 0dadodaieuieéa
ABC. Neaataaoasuii, A, IB. 1G4

IA.. Cia+éo, oi+éé A, B,, Ca; A
gaaeaoia iaiié T1édoeeiiioe (8en.4). 1ai -
cia+éi aa z. Aiagiae+it  1iodadesl  Té-
doozxiifioe 7 & Z.

peéfi. 4 I
A&y 1680aeiifiodé z, & 7z idyiay AB,
yasyaonydaaeeaeuiié up (fi . 8ef.4). Oaeé
ed aey iad 1edoeiiiodé z,, Z e %4, Z
ioyida C,A. &€ BC, yaéypony daaeéaeuid -
e yie, T1yolié andodeisyita i1adanaéa
poiy a 1aiié 0i+éa — dazeéaelili 6aioda
1686eeiifiodé Z,, Z & Z (1-aaeail, yoe
iByi0a i Tadase&eiin) .
Oi+80 iadana+aiey 185106 AB,, BC, &
C.A. faciadl N.

3. 181a84ai Aua 1ail  danfoseadied, éc
é10181a1  al04éaacasoadia fienaied of+ée N.
iofol | — 6&iod aienaiiie  1édoeeiinoe
odadaieuieéa ABC, oaéeedidicia+eél +adac
M,, My, M, A&d&aeit A&l folsli (8&f.5),
& 160U S — 06ai0d aienaiiié  Téddeeiiioe
nadaaeiiial oddoaieiieéa MM M . (01+éa
S 0aéeediactiaadony 6aiosdii @ ieédda 0dasé

Fieuieéa ABC).
6ot €6+ M S iadanaeadonoidiic AC a
oi+64 P. Eaé eécaanoii, BCPMM . &
CAPMM _,iiyoli6 Cl PMP & ‘MM P
‘BCl ‘ICM , ‘MPM ,, i6é64a PM,
MM . a/2. Aagdd, CP CM, PM ,
b a/2 CB,/2.0aé=dMS FCl RB ,.
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AC, a. YOI icia+ado, +of i0 licedl ieéal ABC,, BACCOa, CA,B, . lienaiita
SiBRAOH & 6318 A T630RIAOH - . , GARAPUG - 18d0zeiiioe  yoed 0ddoaieiiesia Taigia+el
biiy folol casaeidin & oi+eas B, e C, Q 9. Q.
Oaé =24 iféo-ei  1edodaeiiioe :p & . liGaeeal, =<or s s
(581.6). E6 61080 Taicia=eéi O, , O, & O, ghadaacia M caoae ACB fiefiaifie Te-
ATOAROROARITT | 00zeiifioe odaodieliieéa ABC yagyaofy oai-
ATo8opAl <ot 081 16d06eeiinoe Q (86.8)

gN 8880 fa eaedié e¢ 1686a(iR0aé Eiaal AMC BM  C'MAC ‘MBC
L. lp @ 1, 0.4 anafie iAoanaéapony a BA,. I AC  BA, b, N€adiaacati
oi+6& N (fil . 3ei6). i, 'MAC 'MBA,, i086aa ML M AG,
Atdazedi, +of N »: ..Caidoei, +oi Aiagize+ii, 'MSBB, 'MBC , iii&iéies

‘ [ AB, BC a.Giateéo, MB, MGc. i -
2'BNC, 36 2°CAB. 2CAB 80+adl OBAACAIA: M C— G&I0d Tienaiie

2
=360q ‘C ‘B 180 ‘A ‘B,0,C,.
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Eaia 3. lonou D, E & F — 1adach
idiecaiediié oi+ée P ide neiiaodee To-
ffeoaeuii noiaii AB, BC & AC 08a6&1el-

Didaa Tiehaiind 1édoeeiifio

a0aé a
iifioé odaocdiéuieéia ADF & BDE aoide=ii
i40aNaéapony a oi+é& Q (déf.12,4). Oaeeéaéd
oi+ée D é F fieiiadode+id  oi+éa P foiiie -
uit 2 of ‘FAD 2 A e

AF = AP = A D, Toédaa ‘DFA 90q ‘A.
Aiagiae+ii, ‘BED 90g ‘B.Eg aiefiai -
iifoe +aotdadsaie

siiieéia AFQD & DQEB
& 'BED ‘' BQD.

QA ‘BQD 'DQA ‘ BED‘ DFA
90q B 90q A ‘C.
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BD faycaia adoii iaz&eeaiié BN, & ide
yoi BN, p/2, 0.4 iadéeeaia saaia +ao
4300814881200a . Afiée yoi 6M&iaca anieia -
ii, of oi+ée jaadey N, & N, odcalaiiesia
ABD & CBD 8aaii6aaéait 1o oi+&é B é D,
106642 BD ANN,

Caaaaeiny afioiili  — A48 e 1adaoila?

Nedaocdoee ég ofieiaey BD ANN, of, +of
BD p/2? 1eachaadony, 10440 ia yoio afi -

. Aléazeadl yoi.

A&y oial +ofal eiaei
jataoiaeit ¢ aiioaoi+ii,  +ofad
NB? N,D? NB? N,D? (i51a88i04
yoi) . Pafifiiacdeaay aniodoep, 6ifiyioosp

a aiéacacdeunoadneiaey (4), iieo+adl, +of
DN; 2K,J; & BN, 2,J;, DN, X,J,¢
BN, 24 .,J,. lofipaa
NB? N,D* NB? N,D?ce
@Jl? JKZ JL% IKZ e
ce 31Q12 Qi—i 31P12 PK%
JQF QL3 JIP; PK3Z e
®QLi PK? QL3PK 3 ce
e AB BD? AD BD?
CB BD? CD BD?’ce
AB2 BC? CcD? AD?
2 AB BC CD AD
ifafioaaéa AB =c, BC=a, AD = p —c,

e BD
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§2 3 6%
i (15x2 +8x +1)(33(2 & - 1)
U 3

x2(9x2- & - 1)

Qo

=
Ce)
=

u, v, w e

T%OU

~ (Bx+)(3x +1(X -Y(ak+ 1),
v X2 (x - 1)(ox+ 1) v

@ 1 6l 1p 6l 6
0 F- %5 080 617 0% 83

N 6+&0fi TAC Tn0adofy

éiidaeiao +adac O(O; 0) (6éfi. 9), 6a&iod Teédodee-
fifoe — +&484¢ Q (a;b)

Y1 (0aé eae 1f 6aseeo fa
Cs idyité  y = b, &ai 15-
B 48ia0a 33aia b), of+-
8¢ 1854N4+4iy idyile
T fi jadaaisie — +&d4c
Q A(Xl? Y1) e B(>_(_2; Y2)
H (%, <0,x, >0). i6fid
A 0aéaea T (0b) — ol+éa
. iadana-aiey aaiié
9) X jayité A ifiip 10ae-

ben. 9 20, C — oi-6a iA04aRA-
+&iey T8d6eeiifioe A Tflp 1648120, j08e+iay

i 0.

Osasaislieé QOC 5aaiiadadaiicé ( QO = QC
836 53a80R0), QT — &aT A0A10a, NEAATAA0ABNN,
QT 0aéeed & 144eaia, CT = OT, iiyofi6 oi+éa
eiado efidaeiaon  (0;2b). Tionoel ec oi+ée
TA51A146666Y8 AH iaifuidaeia0. Oiaaa DTAH

C
A

3
anou o6aie faééiia iayiié, aan oaiaain saaai R
Tofpaa
COSDTAH = & AT = AH : cosBTAH = 2AH =24
5’ 4 4
N rxanm L m rx mms s L an 5x%,
Aiaéiae~ii iadiaei, +oi BT = T .

jod&cea AB & OC — 444 6164l aaiiié 1édoeeii-
fioe. i1 0Aid4aia 1 140&f&éapueshy 616aad,
CTxOT =AT BT, 0.4. bxb = -% xS’fTZ. (Ca-
18081, +of aey 1084céla AB & OC, 148anaéap-
Uediy a oi+éd T, 6féiaéd CT x0T =AT BT
yagyaony iaiasiaeiti & ainoaoi-il 6n&iagal
ofal, +of +&0004 ol<éé A, B, C, O &8=ad ia
~~~~~~~ X, & X, 0i+&é

188ana-aiey idyile  y :%+b & iasaaien

y = %xz Ti5AaAEypORY 63AAIAIRA] %Xz _ gx .
+b 0 x* x %b= 0. Il 0&i5aIA Aedda, XX, =
=- 2 ciaseo, b2=- D@D G o 2D
3 16 & 30 12

IR 25
j0édaa b = Th
Cia+aiéd b = 0 ia i1adiaeo, oaé éaé i6e yoi

caaaiiay ieyiay iseieiado aea y ZZX’ 0.4.

6161480 +adac ia+aél éndaeiao, +of 1610eai-
d3a+e0 6néfaep.

i8& b < 0 (af0anoaaiii, it danfiacdeaadi olel-
&1 04 b, i8e 101600 dyiay & iadadiea eiapo
@®e0480I0. Of+éa T yaeyaony nasaaeilé 108acea
OC (fiiGdaiyal ana Taigia-aiey iadaiai neo-
+ay). Olaaa, n 1aité foidta, ansiaeo, <o
ol+éa T — ddaaéia 61040 OC, 0.4. é4aee0d ai60de
edoeeiifioe. N &d6aié foialia, oi-ée AeB
6d2eaod ia 18dozeiinoe, Myolio  AB yaeyaony 6i6-
aié yoié 1éadeefinoeg, a oi+éa T éade=eeo ia idi-
Aleeediee 61040 AB, 0.4. aid 1éddeeiiiioe. Tieo-
+adi 161064164+e4, & yoio fes+aé idaiciiaeai.

7. a) BSAB = arccos% ;4 CQ = 5—32

Ia10eaTiTelaeind foidlt +&000adoaielieéa

KL M N Tiiadit 6aait (oen.1 0), 0aé +of 1i ia-
dacedsiasail. Tingieies ielnéinio KL MN 7a-
daraéado ieinéinoe ABC & ABS il 1adacedei-
iai isyidi KL & MN, yoe i8yila iadaeedéi-
0 18yité iddana+aiey ieinéinodé — o.a. AB.
Aiagiaé+ii, NK AL M FSC . Aidaaeéiilé 0da-
oaieié iedaiead nesateaapueany 6aada ias-
TAiae&06ey8it 48048 480640, 1yoiio SC” AB,a
KL MN - igyii6aielieé. Cia+eo, oaaeona ié-
d80zeiiiodé :, & :, 8aaid 1.

Tofipaa 0aéeed iEda6ao, ~ofidyiiodisiiee KL MN




~ni 9

D, nfaao-
2A0AE 53481 SC & adaaei6 AB. Olaaa & &fiond
F, & F, 0aézed féiidode+il
T0RGOASHIT yoié 1ETRETRoe.
fiyolio P — faddaeia AB.
Taicia+ei +408¢ X @ Y fada-
Y 4810 foidli KL & MN fifo-
230M044iiT, a +48a¢ O, & O,
— 0&i0B0 1880eiii0ae @, &
;5 ATi0AA0R0AAIT (Befi.11);
yoe +30083 o+8e &32ea0 ia
e Aeliaodee iayiioaiei-
@82 KL MN, iadaceaauiié
KN, a cia+éo — a i&ifiéifoe
D. Atéd& oiai, XY PSC,
0.8, 083046 ieae PCSeé PXY
C X P iajaia.
iAol AB = BC = CA = 2a,
SA =SB = SC = |, Q=a/l. Oiaaa CP = a3,
SP =+I%-a? . fingleuéé XY = KN = 18, &c
iataey ieo+aai XP _XY e XP_18
y ' cP cs’ T a3 1’

1843 .

p = fa:lSQ/g.AiaéTééﬂT, PoXY
| SP~ Cs

YP 18 VIZ - a2 N

T yp 8- 510 6. R a6

F, —idyiié, e1aai
PO, A XY ,id&+&l XO, = %KL =1, YO, =XY -
- X0,= 17.
fofipaa
172 - 1?=0Y 2- 00X =
= ox*+op?)-px "R 7
=PY2.pPX 2= 182(1- 3é 3 %))

1

eée 16x18 =182 (1 -4(5), foetaa Q= . Gia-

s AP 1
+é0, BDSAB = arccosA—S = arccosQ= arcco%—.
Eoaé, | = 64, & éc iTalaey eiaal

2 KL _CX _ XP_ XY _ 18 3
2a AB CP CP CS I a’
10804a a = 4 & | = 24. lonoll PO, 14dar&éado

O £ mAae

SC & 0i+éa H. Olasaa PH — adiiioa oddsaietiesa

SCP, ide+&l  (ilfefsies XY PCS)
CH X011 ases, cH=C=2 4
cs Xy 18 18 3

fAeleues 0,Q » XY , HO0,Q — idyiioaieiiee,
0aé +of HQ = 0,0, =16. 1ofipaa

CQ =CH +HQ :5—32.
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1. \26.
Tofiot f (x) = ax +b . Ofaaa aafi6enna of+ae iada-
f&+aiey A520281A A 1A84N fE6+aa TIBAAAEYPORY
&c 683aidiey x? +1=ax +b, & a7 40180 fie6+a&
—éc 633aidiey x2=ax +b- 2.
Danfitosel i40a0é ned+aé Masiaidd. Osaais-
je&d ¢330 aea x*-ax- (b 1F 0, 70e6aa

[,2
X12 :aia—+4b-4’ ‘XZ - Xl‘: «la2+ ab- 4.

2
Oaé 8aé oi-6e TABARA-AIeY 40A088TA BAsad ia
iByiié fi 6a&Ta0i B1y60E6LAIT a, danfiolyiea
jaceas oieéaie a a2+l dac aleuea, A
X, - Xy Giae0, Bafifolyied 14aedc oi+eaie 3aa-
it \/(az +1)(a? +4b - 4) . Aaetae-ii iaciae,
o1 &7 A018T Red=aa BafARdTyeA 1azeas of-eaie
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n
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jaéadl iaTaciaeita sannoiyied. Aanoenia oi-
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=2sinx cog X + Sinx coX =

= sinx (L+cos2x) +sinx cosX =
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i3iac806y60 OH & ON
51330 CD & AB ffioado-
Roadill (3ef.12). Oaé ae
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AB fi10440M044iil, ilyofié AN = HD =2;7ofip-
aa fieda06ao, ()TAP = DP 'I'c')ﬁc‘)[] AP = DP = y

PA AL ... y 2
, 10e0aa ———
PC LC' y 4 3

&) Odaoaietieéé OPA & OPD 8aail il 4aoi

fioistial & 64606 iseds ieie ( PO —fauay, AP =
=DP, ‘APO *‘ DPO),ilyoiié ‘AOP ‘DOP.
Yor T(;l'a—aéo +0f 108acié OP &aeeo &46aé AD
inileal. Taicia<ei oi+éo |a6éﬁé—aley j084céa

OP f |e60aa||nou|o aéag J. Olaaa CJ

—~.y=8

Ar~gQ AAA

||e6ab0ny ia daaita aoae) Eélla o1af, PJ -
""""" J - oi+éa iaoana-
—aley aefnaeosen oééoéTeweea APC, 0.3. 6ai08
44T aienaiité 1édoeeiifioe. Oaéel 1adach, of+-

ée J e T ftaraaapo.

1T o&iaaia Tedadioa aey odasdaiéiieéa DHO
ife6+adl OH? OD? DH 2 % 4 %. it
0410414 1e6aaida aéy odoaoaielieéa PHO:
PO? PH? OH? 107 % 4%9. Nedaiaa-
0delil, PT PO OT —4209 g
fofiot * CPO  E. Ofaaa
OH 3 /409 3
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oP 2 2 409
- 20
CoOsE 41 sin? E ——,
409
sin2E 2cos Bin E@
409
S ~PAPCsin2 E © g1z 20 5760
2 2 409 409
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5. xe % L. 1 iouo,/ Ug%/;%
o¥27’ 3%,eV27 i1 Q27 i3
i6fot 1 x% u,1 2x® 2&* v, 1 27x° w.

Olada &aiita i4daadifioal iseieiado aea
log,w log,u log,w 1d0.Aagdd aal ileeil
iddiadaciaaou oaé:
log,w log,u log,uTog,w 1 d e

e log,w 1 1 log,u dO e

e log,w log,u log,v log,u doO.

A&y dagaiey yolal iadaddinoaa aacaa iseiaiyai

1dofa odaocefiagécacee: ¢iaé daciinoe

log,b log,c ia Taéanoe &lionoeidsd cia+aieé
Al A8 A KA A AR AN XA & (A b ¢ . . xin
fifaiadaao i ciaéli aldaaeaiey 71 ; & +afnoif-
a
fioe (i6é c=1), ciaé éidasedia  log, b fitaiagdado
Mn ia aaas o b 1
it ciaéll aldaseaiey T Ofaaa &g 1ifedaia-
o AAQsms AN w2 \Oa

al iadaaainoaa ieéo+aai

w u v u
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u lv 1
TAC ensiaiial iddaaainoaa caaadony onstaeyie
u>0,v>0 w>0, uzl, vzl. I8 yoi
fiiedaiea aaa asdaie+aiey adiieiait aaoiia-
0e+aneée aey eépaiai dagaiey ( *), 0aé éaé iee
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Eazedla éc yoed 00aaidieé caaadod 1édodeeiifiol
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iifiol, o7 fa yoié 1éddeeiifioe iagadony oi+ée ia
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47169, AB = 24. E0a8, i&1asiaen, +oiad

Banfiolyied 1dseds 6aiodaie 1edoaiinodé Aé B

40671 83ai1 2 4. Tofipaa
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gdzee0 & ia |. Anee a0 ieifieiiol  ABBA,
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o0& 4félatd adaié aneeé a0 1adidiaeeseysid
iAifaaiep, +of fdaiciiaeil a 6f&+4iiié ieda-
iead. Nedataaodaiii, Deé | 1&d&n&éapony oiait
afaifé oi-ed —aoi-éd Q.Eoaé Q= O.
Cia+eo, 1ed6aeiifol, Tiefaiiay 1eie 0daoaie-
fééa ABA,, yagyaofy aieugié 1édoeefifioup ia

~aQ

fOAGA : @ A& BaAeOR daaadi R. Tofipaa
AB R+3 415.
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i6IReIiol  ABC; 01443 Z 44880 10d&cie XY 4
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86 CC, AABC, oi+6a Y éazeed iaidyiié  AC.
iayit6aisnind odasaistiees AYA & AYB
33410 1T 620806 & A8iT0AI6CE, 036 +0f YA = YB.
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