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BBenenune

CamocrosTenbHas paboTa HaJl y4eOHBIM MaTE€PHUAIOM COCTOUT U3 CIEAYIOLINX 3JIEMEHTOB:

1. WMsyuenue Marepuaina no yyeOHUKY.

2. BrmosiHeHHe TOMAIIHUX 3aJaHUN.

3. BrimonHeHnue BHEAyTUTOPHOI camocTosTenbHOM padoTsl (BCP).

B cOopHuke npeanaraercs nepedyeHb BHEAYIUTOPHBIX CaMOCTOSATENIBHBIX paboT, KOTOpble 00y-
YaroIyecs JOJKHBI BBIIIOJIHUTH B TEYEHUE YUEOHOI0 roja.

[Tpu Bemonuennu (BCP) oOyuatommecs MOryT oOpamarhesi K MPENoAaBaTeNo Uil MOTYYSHUs

KOHCYJIbTAIIUH.
Bueaynutopnas camocrosiTenbHas paboTaoOydarolmuxcs — IUIaHupyemasi ydeOHas, y4eOHO-
HCCJIeIOBATENbCKasA, HAyYHO-UCCIIe0BATEIbCKasl, MPOCKTHAsI paboTa, BBIMOJIHAEMAs 32 PAMKaMU paciu-
caHus y4yeOHBIX 3aHATUH 1O 33JaHUIO M MPU METOJAUYECKOM PYKOBOJICTBE IpernojaBaTelis, HO 0e3 ero

HETOCPEACTBEHHOTO YYaCTHS U SIBJIACTCS 003aTeIbHOM IS KAXKI0TO 00YJarOIIerocs.

Lenbto camocTosTENbHON PabOThl 00YHaIOIIUXCSISBISIETCS:

e obecreueHue npodeccuoHaNbHON MOArOTOBKH BhITycKHUKA B cooTBeTcTBUU ¢ PI'OC CIIO;

e (opmupoBanue u pazBuTHE OONIMX KOMIETeHIHA, onpeaenéHusix B ®I'OC CIIO;

e (opmupoBaHue U pa3BUTHE MPOPECCHOHATHHBIX KOMIIETEHIIUH, COOTBETCTBYIONIUX OCHOBHBIM BHIaM
poeCCHOHATILHOMN 1S TETLHOCTH.

3amadamu, peainzyeMble B XOJ1€ MPOBEACHUS BHEAYAUTOPHOW CaMOCTOATEIBHON paboThI00yUarOIMXCH,

B 00pa30BaTeNnbHOM cpe/ie KOJIeHKa SABIISIOTCA:

e cucreMaTH3alus, 3aKperyieHue, YriyOJeHHue U pacllupeHHe MOITYYEHHbIX TEOPETUYECKUX 3HAHUN U
MPAKTUYICCKUX YMEHUN 00ydJaromuxcs;

® pa3BUTHUE MTO3HABATEJIbHBIX CIIOCOOHOCTEN U aKTHBHOCTH OOYYarOUIUXCS: TBOPUECKON WMHULIMATHUBBL,
CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH U OpPraHU30BaHHOCTH;

e (opmupoBaHUE CaMOCTOSTENLHOCTH MBIIUIEHHUS: CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPIICHCT-
BOBAHUIO U CaMOpeaIn3allly;

® OBJAJICHHWE MPAKTHUYECKUMHU HABBIKAMHU MPUMEHEHUS MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHO-
Joruil B mpodeCCHOHANbHON AeSITETFHOCTH;

® PpAa3BUTHE UCCIEAOBATEIIbCKUX YMEHUM.

OO0beM BpeMeHHU, OTBEACHHBIN Ha BHEAYAUTOPHYIO CAMOCTOATEIbHYIO pabOTy, HAaXOJUT CBOE OTpa-
JKEHUE:

e B paboueMm y4eOHOM IJIaHE — B II€JIOM IO ITUKJIaM OCHOBHOM mpodeccroHanbHOl 00pa3oBaTebHON
MPOrPaMMBbI, OTAETHHO MO KKIAOMY M3 YUEOHBIX ITUKJIOB, MO Ka)XJIOW AMCHUILIMHE, MEXIUCIUTLIN-
HapHOMY KYpCY;

e B paboyMx mporpaMMax y4eOHBIX JUCHMIUIUH C OPUEHTUPOBOYHBIM pacIpeesIeHneM 10 pa3zesiaM u
TEMaM.

KoHTposb pe3ynbTaToB caMOCTOSTETFHOM paboThl 00YJIAOIIUXCIMOKET OCYIIECTBISTHCS B TIPEaeIax
BPEMEHH, OTBEJICHHOTO Ha 00s3aTeNbHBIC YISOHBIE 3aHATUS U CAMOCTOSTENILHYIO Pa0OTy MO IUCIUTIIHNHE
MaTeMaTHhKa U MOXET MPOXOIUTh B MUChbMEHHOM, YCTHOW WJIM CMEIIaHHOW (popMe C MpeToCTaBICHUEM
U3JIENHSI UITH TIPOJTYKTa TBOPUECKOM JEATEeIbHOCTH.

Kputepusmu olieHKH pe3ysbTaToB BHEAYTUTOPHONU CaMOCTOSITEIbHON paboThl 00yUYarOLIETOCASABISIOTCS:

® YPOBEHb OCBOCHMS YyU€OHOTO MaTepuana;

® YMEHHE UCMOJIb30BaTh TEOPETUUECKUE 3HAHUS M YMEHHUSI MPU BBHIIOJHEHUN MPAKTUYECKUX 33]1a4;

e ypoBeHb C(HOPMUPOBAHHOCTH OOIIHMX U MTPOPECCHOHATBHBIX KOMIIETEHITUH.
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Yka3zauus K Bbinojinenuo BCP

1.

BCP HyXHO BBINOJHATh B OTAEJIBHON TETPAaau B KJIETKY, YEPHUIAMH YEPHOT'O WJIM CHHETO LIBETA.
Heo0xon1Mo ocTaBiIsITh OIS LIUPUHOM 5 KIETOYEK /i1 3aMEeYaHUM MpernojaBaTes.

Pemenus 3amau cienyer uznarath NOJpOOHO M aKKypaTHO, OOBSCHSS U MOTUBHPYS BCE JCHCTBUS
10 XOAY pelIeHus U Jesasi HeOOXOJMMBbIE YEPTEKU.

Odopmiienne peneHus 3aJa4u clieayeT 3apepiuaTh cioBoM «OTBeT».

[Tocne nmomyueHust NPOBEPEHHO NpenoaasareneM padoThl 00Y4arOLIUIiCs TOKEH B 9TOM XKe TeT-
paau UCIPABUTh BCE OTMEUEHHBbIE OIIMOKM M HeAo4eThl. BHOCUTH HcIpaBiIeHUs B caM TEKCT pa-
0O0TBI IIOCIIE €€ MTPOBEPKH 3aNPEIACTCA.

OneHuBanne MHIUBUAYAIbHBIX 00pa30BATENbHBIX JOCTHKEHUH IO pPE3yJbTaTaM BBIIIOJHEHUS
BCP npousBoauTcsi B COOTBETCTBHH C YHUBEPCAIBHOM KON (Ta0bnuia).

[TporieHT pe3yIbTaThuB- KauecTBeHHas olieHKa HHAMBUAYAIbHBIX 00pa3oBa-
HOCTH (IIPaBUJIBHBIX OT- | TEIBHBIX JOCTHKEHHUH

BETOB) Oayu (0OTMETKA) BepOaIbHBINA aHAJIOT

90 + 100 5 OTJINYHO

80 +~ 89 4 XOPOIIO

70 +79 3 YIOBJIETBOPUTEIIHHO

menee 70 2 HEYIOBJICTBOPUTEIHHO

[Ipu peanuzamnuu conepkaHust o0eoOpa3oBaTeNIbHON yueOHON TUCIMIUIMHBI «MaTteMaTuka:
anreOpa U Havajla MaTeMaTHYECKOTO aHAITN3a; TEOMETPUS» U CenruanbHOCTH «MexaHu3aIms
CEJIbCKOT0 X03s1iicTBa» MaKCUMallbHas yueOHas Harpyska oOydaronmxcsi coctapisieT 351 yacos,
B TOM 4HCIE:

oOsi3aTesibHAs ayluUTOpHas ydeOHas Harpyska oOydarouuxcs - 234 4acos;
BHEAy/IMTOPHAsl CaMOCTOsITe/IbHasi padora oOydaromuxcsi - 117 yacos.



IlnanupoBanue

Tema nporpamMmmasl Ne | BaeayauTopHasi camocrositesibHasg | KoJ-
n/n padora BO
qacoB
IToBTOpEeHne MaTepuaJia 3a Kypc oc- Brimonnenue coobuienus o reme: «Mcropust 3
HOBHOM IIKOJIBI 1 | BOBHUKHOBEHUS YUCIIOBBIX U OYKBEHHBIX BbI-
PaXECHUIN»
2 | Pemenue anrebpanyeckux ypaBHEHUN U Hepa- 3
BEHCTB C OJJHON NIEPEMEHHOM.
YucaoBble QyHKINM 3 | [loctpoenue rpadukoB GyHKIUU 3
Tpuronomerpudeckue pyHKIUH 4 | BemosiHeHHe Npe3eHTanuu 1no reme: «lcro- 4
pHsl BOSHUKHOBEHHS] TPUTOHOMETPUHY
5 | Pemenue 3anau no teme: «Tpuronomerpuye- 3
CKue (YHKIIUH YTII0B HOBOPOTA»
Tpuronomerpuyeckne ypaBHeHust 6 | Pemenne TpUroHOMETPUUYECKUX YPABHEHUM 3
IIpeoOpa3oBanne TpUroHoMeTpHuYe- 7 | Bemonnenue npoekra «Pa3Butue TpuroHo- 6
CKHX BbIPAKeHUIl Metpun ¢ XVI Beka 0 Halero BpeMeHm»
BBenenue B crepeoMeTpHIo 8 | CocraBieHue KpoccBOpAOB Ha TeMy: «B3anm- 3
HOE PacIOJI0XKEHHUE NPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE»
IMapanienbHOCTH NPSIMBIX M IJ10C- 9 | Bemonnenue npe3zenranuu «llapamiensHocTs 6
KoCTel B Moeil npodeccrun»
10 | Brimonnenue pedepata «3aragku DTUPaMUIbD 3
IlepnieHAUKYIAPHOCTH NPAMBIX U 11 | Pemenue 3amau no teme «Teopema o Tpex 3
IUIOCKOCTEH NEPIEHIUKYIIIpax»
12 | Pemenue 3aga4 no teme: «YToa MEXIy Mmpsi- 3
MOM U IJIOCKOCTBIO, YTOJI MEKIY MIOCKOCTS-
MU
IIpousBonnas 13 | Pemenue 3agau no teme «Boruncnenue npeze- 2
71a QYHKIHI
14 | Pemenue 3ama4 no teMme «I'eoMeTpuyecKkui 2
CMBICII IPOU3BOAHON»
15 | Pemenue 3anau no teme «lIpumenenue npo- 4
U3BOIHOM K UCCIIEOBAaHUIO (PYHKITUN
MHOrorpaHHuKHu 16 | BrimosHeHue MoJieneil MHOTOIPaHHUKOB 4
Crenenu u kopHu. CreneHHsble 17 | BeinonHeHue npe3eHTannn «CBoiicTBa KOp- 3
bynxuun HEW»
18 | Pemenue 3amau no teme: «IIpeoOpazoBanue 2
BBIPAXEHHH, COIEpXKALUX CTENEHH C Ipo0-
HBIMH [TOKA3aTEIISIMMI
IMoka3zaTenbHas u Jorapupmuye- 19 | Pemenue 3agau no teme: «Pemienue nokasa- 2
ckas QyHKIUH TEJIbHBIX YpPAaBHEHUM, HEPABEHCTB U CUCTEM
YPaBHEHUI
20 | Pemenue 3amau o teme: «IIpeodbpazoBanue 3
BBIPAXEHU, COIEPKALUX [T0KA3aTEIbHbIE U
norapudmuueckre QyHKIUN
21 | Pemenue 3aga4 o teMe: «Pemenue nora- 3
pUPMHUUECKUX YPABHEHUHN Y HEPABEHCTBY
BekTops! B IpocTpaHcTBe 22 | BeimonHeHue npoekra «BekTopsl B mpocTpaH- 4

CTBE»
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MeToa KOOpPAMHAT B NPOCTPAHCTBE 23 | Bemonuenue pedepara «Jlekapt u ero mate- 4
MaTHYECKHE TPYAbD»
IlepBooOpa3Hasi m HHTerpaJ 24 | Pemenue 3ana4 no teme «Bpranciaenue onpe- 4
JICJICHHOTO MHTETpajia
25 | Pemenue 3anau no teme «IIpumenenune uHTe- 4
rpajia Jyisi BBIYMCIEHUS TUIoMa el 1 00beMOB)»
Hunaunap, KoHyc, map 26 | Breimonnenne npoekta «Tena BpaieHus B Mo- 6
et mpodeccuny»
O0bembl TeJ 27 | Bemomuenue cooOmienwus mo teme: «O0beMbl 5)
TE»
28 | Pemenue 3anay no teme «llnomanu nosepx- 3
HOCTH M 00beM QUTYp BpAIICHH
DJieMeHThl MATEeMATHYeCKOH CTaTH- 29 | Pemenue 3anau no teme: «Onepamuu Haja 2
CTHMKH, KOMOMHATOPUKH U TEOPUH MHO>KECTBaMU»
BeposITHOCTEH 30 | Pemenue 3amau no reme «JIEMEHTBI TEOPUU 3
BEPOSITHOCTH»
31 | BomnonHenue cooOuienus Ha temy: «lIpaxTu- 4
YecKoe MPUMEHEHHE KOMOMHATOPHBIX 33]1au»
YpaBHeHusi u HepaBeHcTBa. Cucre- Brimonnenue npoexrta «Maremaruka 0e3 4
Mbl YPABHEHHUIl 1 HEPABEHCTB 32 | popmyi, ypaBHEHUH 1 HEPABEHCTBY
3akiouyuTebHoe moBTopenune Kypca | 33 | [IpuroroButs coobuienne Ha Temy: «OKu3Hb 1 6
MATeMaTHKHU JIESITEIbHOCTh MATEMAaTHKOB-YUEHBIX)»
117

CamocTosTeJLHaa padora Nel

Tema: «IloBTOpEeHHe MaTeprasa 3a Kypc OCHOBHOH IIKOJIbD)
Boinosnnte coodmenne no teme: «cTopusi BOSHHKHOBEHHS YHCJIOBbIX H 0YKBEHHBIX BbIpaxKe-

HHAW»

He.]'ﬂ): IIPUBUTD O6y‘laIOI_I_[I/IMC$I HaBbIKU CaMOCTOATCIIBHOI'O UCCIICAOBAHUA U YMCHUC TBOPUCCKHU BBITIOJI-

HATH paloTy.

TPEBOBAHMSA K O®OPMJIEHUIO COOBIEHNI

v' Tekct cooluieHus pacrnedarats Ha Gymare hopmara A4,

v" Tlo BceM CTOpOHAM JIMCTa OCTaBUTH MOJIS OT Kpas JIucTa. PasMepsl: IeBoro moss - 20 MM; paBoro
nosst - 10 MM; BepxHero moJist - 15 MM; HMKHEro moJis - 15 mwm.

v' Ucnonszosars mpudt TimesNewRoman. L[BeT mpudra qoimkeH ObITh YEPHBIM, KETTb — 12 MT.
MOo0’kHO UCTIOIB30BaTh KOMIIBIOTEPHBIE BO3MOXHOCTH aKLIEHTUPOBAHUSI BHUMAaHUS HA ONPEEIIEH-
HBIX TEPMUHAX, IPUMEHSISI pa3JIUYHbIE CIIOCOOBI HAYEPTaHUS.

v/ 3aroyioBKH CJIEIyeT pacrojaraTh B CEPEAUHE CTPOKHU 0€3 TOUKU B KOHIIE U MeYaTaTh IMPOIMCHEIMU

6y1(BaMI/I, HC MOAYCpPKHUBAsl.

v' Jlnst ab3arieB, He SBISIFOIINXCS 3ar0JIOBKAMH, YCTAHOBUTH OTCTYII TIEPBOM CTPOKH Ha 12,5 MM u
BbIpaBHUBaHUE — M0 mUpHHe. PaccTosiHne Mexay ab3anamu — 3 MT.

v Ecnu B coo0IieHnn 60siee 0HON CTPaHMIIBI, TO CTPAHMIIBI CIIEYET HYyMEPOBATh apaOCKUMU I (-

pamu.




v O0s13aTebHO HalleyaTaTh CIIMCOK UCIOIb30BAHHBIX HCTOYHUKOB (Ha3BaHHE CTATEH, CATOB, MK
ap. u agpeca Web-crpanuir). B cooOriennn J0mKHBI ObITh CCBUIKH Ha UCTIONB3YEMYIO JINTEPaTy-

py.
v' He 3a0yapTe noamnucarb coodueHne (yka3ars (paMuIn, KM YYaIlerocs, IMoAr0TOBUBIIETO CO-
oO1IeHue).

TEMbI COOBIIEHUI:

CucTeMbl CYUCIICHUM

Erunerckas 3HaKoBas cucrema
BaBunonckas cucrema cyucieHus
CnastHcKMi udpoBoit andaBut
Pumckas cucrema cuucieHus
WNuaniickas CUCTEMBI CUUCIICHUS

No gk o

CoBpeMeHHas IECATUYHAS CHCTEMA CYHCIICHUS
8. MHcropus uncen

OcHOBHOE TpeOOBaHHE K COJIEPKAHUIO: COOOIEHHE T0IKHO ObITh HH(POPMATHBHO H HHTEPECHO /IS
0OJIBIIMHCTBA OJIHOTPYIIITHUKOB.

CamocrosiTtenbHasi padora Ne2

Tema: «IloBTOpeHue MaTepuasia 3a Kypc OCHOBHOH HIKOJIbD)

Pemenue anredpanyecknx ypaBHeHHIl 1 HEPABEHCTB C OJIHOM NepeMeHHOi.

Henab: 3HaTh METOBI PELLICHUS JIMHEHHBIX, KBaJPAaTHBIX YpaBHEHUH U HepaBeHCTB. [IpuMeHsITh ux npu

pELICHUH YIPaKHEHUH.

Teopernyecknii marepuaJ:

ITpocreiimiee nuHeitHOe ypaBHeHue: ax + b = 0.

x =——,eciua F 0;
a

x € (—oo; ), ecua = 0,
nempeuwenus, eciua = 0,b # 0.

TIpuBeaeHHOE KBaApaTHOE ypaBHeHHe: X2 + px + q = 0

Teopema Buera: X1 +XxXy = —pxy-%x; = (.
Pemenne kBagpaTHBIX YPaBHEHUN:
a-x>+bx+c=0

D = b? — 4ac,

—b+Vd
2a

Ecim D > 0, 10 X1, =

ECJmD=0,Tox=2—
a

Eciu D < 0, To KOpHEH HeT



AJITOPUTM pelieHnsi KBaJPaTHOI0 YPaBHEHUS
PemmnTh KBagpaTHOE ypaBHEHHE

1. Haiigute ko PUIMEHTHI KBAAPATHOTO YpaB- 2x24+5x—-7=0
HEHUS = ,b= ,c=

2. 3anummre GOpMYILy JUISl HAXO0XKICHHS TUC- =
KpUMHUHAHTA KBAJAPATHOTO YPaBHEHHUS

w

Haiinure nMckpuMUHAHT D=
4. 3anumute GOpMyIny A HAXOXKICHUS KOPHEH | Xq ,=
KBaJPAaTHOTO YPaBHCHUS

5. HaiiguTe KOpHU KBagpaTHOIO YpaBHEHMUSI X1=
Xo=
6. 3amummre OTBET OtBer:

Pemuth caMoCTOSATEILHO YPaBHCHUSA:

Neni/n Bapuanr 1 Bapuanr 2 Bapuant 3
1 x% =3x x2+3x=0 3x —x2=0
2 2x°4+4=0 2x2—4=0 3x2+27=0
3 —-3x2+4+27=0 x? x?—4x =5
— =3
3
4 x% — 14x = —48 105 + x? = 22x 4x + x* = —15
5 x2+8x+7=0 x? X x2—6x_ 5
x+3 x+3; x—5 G5—x
6 2 _ 2 _
x 6x_ 5 —0 X 4:3+2x S 342
x—5 x—5 X 2
7 x*=9x+8=0 x> +x—-6=0 , 3 5x
Xt t+ o =—
8 4
8 , 1 7x 2x% 4+ 3 =x? —x?+4x =3
Xt =—
3 6
9 3x+1_1+x—1 2x — 2 x+3_5 4 4
x+2 X —2 x+3 3—-x 9x2—1 3x+1
5
T 1-—3x
10 4 B 1 5 3 4 _5—x 3x—2+ 1 _3x+4
x+3 " x—3 3-—x x 1—x x2-1 x 2—x x2-—2x

Pemenne JIMHEeHHBIX M KBAJIPATHBIX HEPABEHCTB




Teopernyeckuii MmaTepuall

AJITOpUTM pelleHusi KBaApaTHOro HepaBencTBa ax> + bx + ¢ >0, ax? + bx+¢ <0

(1. Haiimu xopHu x6adpamnozo mpexuieHa 2 3
ax®+bx+c. \ v
2. Ommemumy HaildeHHble KOPHU HaA OCU X U
onpedeaums, xyda (e6epx UAU 6HU3) Ha-
npaenexbl. éemeu napabonsvi, caryxaujei
zpaguxor Qynxyuu y = ax® + bx + ¢ " i
cdenamb nabpocox zpaguxa. 0 x of x=x, =x 0| x, x, X
3. C nomowbi0 NOMYYEHHOI zeomempuueckoil a>0,D<0 a>0,D=0 a>0,D>0
Modenu onpedeaumb, Ha KAKUX NPOMENYmM-
Kax ocu x opduxHambvl 2pauxa nNOROHU- - y
menbHbl (OMPUYAGMEeNbHBL); 6KAIOUUMb MU | IR e _ |5 X2
k npoMeNYymMxy 6 omeem. 0 x 0 x 0 x
a<0,D<0 a<0,D=0 a<0,D>0
Pemuts camocTosiTeIbHO:
BapuanT 1 Bapuant 2
1 4x+2<0 —-8x—-6>0
—-5x—1<0 5x—6< -2
3 —10x+4 > —6 5x+9 < -10

6x—3=—-6+ 8x

—3x+2<4+4 3x

42+x) <1

3(-4—x) <9

5—2(=3x+5) > 1

—2(—=3+4+7x)+6x< -8

X2 +8x+12<0

x2+3x—40>0

CamocTosiTeJLHaa padora No3

Tema: «UucioBble pyHKIUN»

ITocTpoenue rpa¢pukoB pyHKUMH.
Hens: YMeTh mo rpaduky QyHKIIMNA ONIPEICTUTh €€ CBOMCTBA. Y METh CTPOUTDH rpaduku (PyHKITHAA.

Teopernuyeckuii MmaTepuaJl

Iousitue pyHKUMHU

Ecimu KaKIOMY 3HAYCHUIO X U3 HCKOTOPOT'O MHOXKCCTBA YHUCCII ITOCTABJICHO B COOTBCTCTBHUEC YUCIIO Y, TO

TOBOPAT, YTO HAa 3TOM MHOXKCECTBC 3a/laHa (l)yHKI[I/ISI y(X)

[Ipu 5TOM X Ha3BIBAIOT HE3ABUCUMOM MEePEeMEHHOM I APryMEHTOM, a Y — 3aBMCUMOIi NepeMeHHOoi
unu pynknuein. 'y = f(x)




O0J1acTh onpeeeHUs M MHOKECTBO 3Ha4YeHUH QyHKIUH

Ob6mnacTeio onpeeneHus GyHKIIMN Ha3bIBAIOT MHOXKECTBO BCEX 3HAUEHUH, KOTOPhIE MOKET IPHHUMATD €€
apryment. O6o3nagaercs D(y)

MHOXecTBO 3HaYCHHH (MJIM 00J1aCTh 3HAYeHUH ) (DYHKIIMKA — TO MHOYKECTBO BCEX 3HAUCHHH MEPEMEHHOMN
y. O6o3nauaercs E(y)

Cnoco0bl 3a1aHusA PyHKIMH

. AHATTMTHYECKHH (C TOMOIIBIO (OpMYIBI);

. rpadudeckuii (¢ moMouIbio rpaduka);

. TaOIMYHBIN (C TOMOIIBIO TAOIUITEI 3HAYCHHH ),

. CJIOBECHBIN (IIpaBUJIO 3a/1aHus (DYHKIIUU ONKCHIBAETCS CIOBAMM).
CaoiicTBa pyHKIMI:

1. MoHoTOHHOCTH

Oyukuuio Y = f(X) Ha3pIBalOT Bo3pacTalomleil Ha MHOKeCTBE X, €CIIH ISl JTFOOBIX JIBYX JIEMEHTOB U3
3TOr0 MHOXKECTBA, TAKUX, YTO X1<X2, BhINOJHseTcs yciaoBue f(X;) <f(Xy).

(OyHKIHMIO HA3BIBAIOT BO3PACTAIOILEH, €CIIH OONbIIEMY 3HAUEHUIO apIyMEHTa COOTBETCTBYET OOJIblIee
3HaueHue PYHKIIIH)

®Oynkimo Y = f(X) HasbBaloT yObIBaOLIEl Ha MHOKECTBE X, €CIIH JIISI JIFOOBIX JIBYX 3JIEMEHTOB M3 9TOTO
MHO)KECTBA, TAKUX, UYTO X1<Xp, BhIoHseTcs yciaoBue f(Xy) >f(Xy).

(OyHKIMIO HA3BIBAIOT YOBIBAIOIIEH, €CTTH 00JIbIIIEMY 3HAYCHUIO apTYMEHTa COOTBETCTBYET MEHbIIIee
3HaueHue QPyHKIIIH)

2. OrpaHM4eHHOCTb

Oynkumio Y = f(X) Ha3pIBalOT OrpaHUYEHHON CHU3Y HA MHOXECTBE X, €CIIM CYIIECTBYET YUCI0 M, Ta-
KO€, 4TO JUTS JTF000T0 3HAUSHHSI X € X, BBIMTOJHSAETCS HEPABEHCTBO

f(x) >m.

Oynkumio Y = f(X) Ha3pIBalOT OrpaHUYEHHON CBEPXY Ha MHOXKECTBE X, €CJIH CyIIecTByeT unciio M, Ta-
KO€, YTO JUTSI JTF0O0TO 3HaUSHUSI X € X, BBIMTOTHSIETCS HEPABEHCTBO

f(x) <M.
Ecnu ¢yHKIMS OrpaHUyYeHa U CHU3Y B CBEPXY, TO €€ Ha3bIBAIOT OTPaHUICHHON
3. HauOoublnee 1 HanMeHbIee 3HAYEHUS] PYHKIMU
Yucao M Ha3bIBAIOT HAMMEHBIIMM 3HaueHueM (yHkiun Y = f(X) Ha MHOXecTBe X, eciu:
CYIIIECTBYET YHCIIO X,€ X Takoe, uTo f(Xo) = M; mis m000ro 3HaYeHHS X € X BBIOIHIETCS HEPABESHCTBO
f(X) > f(Xo).
Yuciao M Ha3bIBarOT HauOoJbIMM 3HaueHueM GyHkimn Y = f(X) Ha MHOXecTBe X, eciu:

CYILIECTBYET YUCIIO X,€ X Takoe, 4to f(X,) = M;



JJIS JII060FO 3HAYEHHU X € X BBHIINOJHAETCS HCPAaBCHCTBO
f(x) < f(Xo).
4. YerHocTh MJIN HEYETHOCThH

Oyukiuio Y = f(X), x € X Ha3pIBAIOT Y€THOM, €CIIN JIJIS JII0O0Tr0 3HAUCHHS X M3 MHOXKECTBA X BBIMTOJIHS-
etcs paBencTBo f(-x) = f(x)

['paduk yeTHON HYHKIIMM CUMMETPHUYEH OTHOCUTEILHO OCH OpJIMHAT.

Oyukuuto Y = f(X), x € X Ha3pIBalOT HEYETHOH, €CIIU JUTs JTF000T0 3HAYCHHUS X M3 MHOXKECTBA X BBIIOJI-
usieres paBencTBo f(—x) = — f(x).

I'pacduk HEeyeTHON PYHKIIMU CHMMETPHUYEH OTHOCUTEIIFHO Hayala KOOPHHAT
5. Toukm 3kcTpemyma

Touky X, Ha3bIBAIOT TOUKON Makcumyma dyHkimy Y = f(X), eciu y 370l TOYKH CYIIECTBYET OKPECT-
HOCTb, JUI BCEX TOYEK KOTOPOH (KpoMe caMOl TOUKH X,) BBIIOJIHAETCSI HEPABEHCTBO

f(x) <f(Xo).

Touky X, Ha3bIBAIOT TOYKOW MHHHMYMaA QyHKIMHU Y = F(X), eciau y 3TO# TOUYKH CYIIECTBYET OKPECTHOCTD,
JUISL BCEX TOYEK KOTOPOU (KpOMe CaMOM TOUKH X,) BBIIIOJHSAETCS HEPABEHCTBO

f(x) >f(X,).
Touku MakcUMyMa 1 MUHUMYMa OOBEIMHSIOT OOIIMM Ha3BaHHEM — TOUKH IKCTPpeMyMa
6. Ilepuogu4HOCTH

ToBopsr, uto dynkuus Y = f(X), x € X umeer mepuox T, eciu st 1100010 X € X BBIMOIHIETCS PABEHCT-
BO

fx-T)=f(x) =f(x+T).
D YHKINIO, IMEIOLIYIO OTJIUYHBIA OT HYJIS IEPUOJ HA3bIBAIOT NMEPUOAUYECKOIA.

Ecnu ¢pynkius y = f(x), x € X umeer nepuoa T, To moboe uncio, kparnoe T (T.e. uncio Buna KT, KeZ),
TaKKe SIBIISICTCS €€ TIEPHOJIOM.

I'papux pynxumn

I'padgukxoM pyHKIMM HA3BIBACTCS MHOXKECTBO BCEX TOUEK KOOPIMHATHOM MIOCKOCTH (X; (X)), abciuc-
Chbl KOTOPBIX PaBHBI 3HAYEHUSIM HE3aBUCUMOMN TIEpEMEHHOM 13 001acTu onpeaeneHus 3Tol GyHKIHH, a
OpIMHATHI — COOTBETCTBYIOIIUM 3HAUEHUSAM (YHKITUH

VY (ock opauHar)

Y=f(x)

(och aO¢rucce)

v
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Penmmth caMmocToATEILHO

Bapuant 1

1. Tlo rpaduxy ¢pynkumuu y = f(X), n300pakeHHOMY Ha PHCYHKE, OIPEACTUTE IPOMEKYTOK YObIBAaHHS
byHKIuu:

1. (—0;5]; 2.(=6;4); 3. [—6;4]; 4.[4; ).

2. Tlo rpaduky pynkmuu  y = f(X), n1300pakeHHOMY Ha PUCYHKE, OTPEACIUTh MAKCUMyM U MUHUMYM
byHKIMN.

3. Tlo rpaduky dpyakiuu  y = f(X), 1300paKEHHOMY Ha PUCYHKE YKa3aTh 00JIACTh ONPEICICHUS U
00JacTh 3HaUYCHUS (PYHKITUH.

4. Tlo rpaduky pynkuuu y = f(x), n300pakeHHOMY Ha PUCYHKE, YKa3aTh IPOMEXYTKH, rae f(x) > 0

]
_—

W<

5. Haiiti 061macTh onpeznenenus GyHKIuy y = VX — 4.
1.[40); 2. (40); 3.(—0;4]; 4.(—;4)
6. VYkaxute HanbosbIee 3HaueHne Gyakiun y = 2x — 10 Ha otpeske [—1; 2].
1.—-12; 2.8, 3.—6; 4.-2.
7. Tlpu kakux 3HAYCHUSIX X QYHKIMSA Y = 2X — 4 NPUHUMACT IOJIOKUTEIbHBIC 3HAUCHUS?
1.[-2;0); 2.(2;0); 3.(—;0,5); 4. (—;2].
8. Haiimute Hymu GpyHKIME y = X% + 2X.
1. {—1; =2}, 2.{0}; 3. {0;2}; 4. {0;-2}.
9. Iocrpoiite rpaduk pysxmun: y = (x — 2)% + 3

Bapuanr 2

1. Tlo rpaduxy dyskmmn y = f(X), n300paKeHHOMY Ha PHCYHKE, OTIPEICTINTE IPOMEKYTOK BO3pac-
TaHus QyHKIUH.
1.(—0;4]; 2.[-5;4]; 3.(—5;4); 4.[4;).

2. Tlo rpaduky pynkmun y = f(X), n300paskeHHOMY Ha PHUCYHKE, ONPEACTUTh MAKCUMYM M MH-
HUMYM (QYHKIHU.

3. Tlo rpaduky pynkuuu y = f(x), n306pakeHHOMY Ha pUCYHKE yKa3aTb 00J1acTh ONpeaeeHHs U
o0acTh 3HaUYCHUS PYHKITUH.
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4. Tlo rpaduky pynknun y = f(x), n300pakeHHOMY Ha PUCYHKE, YKa3aTh POMEKYTKH, TIe
f(x) > 0.

W<

!

. 5
5. Haiitu oGnacte onpenenenust QyHKIun y = -

L (m0;=HU(=4;0); 2.(=40); 3. [4 ©); 4. (—oo;—4]U[4; ).
6. YKaxXuTe HaMMEHbIIee 3HAYCHUE QYHKIUHN Y = é Ha otpeske [0; 2].
1-1; 2.-2; 31 405

7. Ilpu kakux 3HaUEHUSAX X QYHKIMS Yy = 3X + 6 NPpUHUMAET OTpPHUIATEeNbHbIC 3HAUCHUS?

1. (=2; w0); 2.[2; ©); 3. (—o0; —2); 4, (—o0;2].
8. Haitnute nymn gysknun y = 3x — x2.

1. {—1; 3}; 2.{0; =3} ; 3. {0}; 4. {0;3}.
10. TToctpoiite rpadux dpysxuun: y = (x + 2)% + 1.

CamocrosTeabHas padora Noe 4

Tema: « Tpuronomerpuyeckue PyHKIUN»
BoinosHenue npesenranum no reme: «Mcropust BOSHUKHOBEHUsS] TPUTOHOMETPHID)

Menn:

1. VYcBoenue u 3aKkpernieHHe HOBBIX 3HAHUM MOJTYYEHHBIX MPU paboTe ¢ JOMOJIHUTEIBHON JIUTEpa-
TYpOU M HCIIOJIb30BaHHE MHTEPHET PECYPCOB.
2. ®opMmupoBaHUE YMEHUU M HAaBBIKOB MU paboTe ¢ KHUToi. BocnuTanue caMoKOHTpoIIs
OO0umme TpeOOBAHMA K NIPE3eHTALMMU:

o IlIpesenTanus He nomkHa ObITh MeHble 10 cnaiifnos.

o IlepBblif TUCT — 3TO TUTYJIBHBIN JUCT, HA KOTOPOM 0053aTEIbHO JODKHBI OBITH MPECTABIICHBI:
Ha3BaHME MPOEKTAa; Ha3BaHME BHITYCKAIOIIEeH opraHu3anuu; GaMuiIns, uMs, OTYECTBO aBTOpa;, IIe
paboTaeT aBTOp MPOEKTa U €r0 JOJKHOCTb.
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e CrenyromuM ciaiiioM JT0JKHO OBITh CO/IepKaHUE, TIe PEICTaBICHbl OCHOBHBIE ATanbl (MOMEH-
ThI) YpoKa-Tipe3eHTauuu. JKemnarenbHo, 4ToObl U3 COAEPIKAHUS 110 TUIEPCCHUIKE MOXKHO TepeiTu
Ha HEOOXOAMMYIO CTPAaHHUILY U BEPHYTHCS BHOBb Ha COZEpKaHHE.

o Jlu3aifH-3proHOMUYECKHEe TPEOOBAaHUS: COUYETAEMOCTD LIBETOB, OTPAHMUCHHOE KOJIMYECTBO O0BEK-
TOB Ha Claiijie, UBET TEKCTa.

e B mpesenTtanyuu HE0OX0AMMBI UMIIOPTUPOBAHHBIE OOBEKTHI U3 CYIIECTBYIOIUX ITUPPOBBIX 00pa-
30BarteNbHBIX pecypcoB. (Hanbonee mpuemnembiM 1 ynoOHsIM B padote siBisietcst LIOP «Mcnoins-
3oBanue MicrosoftOffice». K manHOMy pecypcy UMEIOTCsST yaeOHO-METOIUYECKUE PEKOMEHIAllUN
Juist ienaroroB. BHoBb ke npumenmue L{OPbI, B 0CHOBHOM, CIIOKHBI B YIPaBJIE€HUU, TPEOYIOT OT
YUUTENA-TIPEAMETHHUKA JIOTIOJIHUTENbHBIX CePbE3HBIX 3HaHM B o0nacti unpopmatuku u UKT);

e TIOCJIEIHUMHU ClIaJIaMH YPOKa-TIPe3eHTAIIMH JOJIKHBI ObITh TJI0OCCAPHUI U CITUCOK JINTEPATYPHI.

CamocTosiTeJiLHAsA padora Neb

Tema: « Tpuronomerpuuyeckue pyHKuuu»

Pemenue 3agau no teme: « Tpuronomerpuyeckue (PyHKIMH YIJIOB MOBOPOTa»

e padoThi:

1. KoppektupoBaTh 3HaHUS, YMCHHSI U HAaBBIKK B TeMe: «TpuroHomerpudeckre (HyHKIIUH YTIOB TTOBOPO-
Ta».

2.3aKkpenuTh U CUCTEMAaTH3UPOBATh 3HAHUSI 110 TEME

3.0npenenuTs ypoBEeHb YCBOCHHS 3HAHUM, OLIEHUTD PE3YJIbTAT JEATEIbHOCTH yU-CHl.

Teopernyeckuii MmaTepual

Ha pucyHke coBmellieHbl 1eKkapToBa cucTeMa KOOPAMHAT U OKPYKHOCTh €JMHUYHOTO paguyca. OKpyx-
HOCTb «9KBHUBAJIEHTHA» MOHATUIO KOOPJUHATHON MPsIMON (Hayaslo OTCYETa — TOUYKA [EPECEUEHUS] OKPYXK-
HOCTU C TOJIOXKHUTENbHOW YacTbio ocu Ox, MOJIOKUTENbHOE HAlpaBiIeHHE — MPOTUB YaCOBOM CTPEIIKH,
€IMHUYHBI OTPEe30K BbIpakeH uepe3 uucio 7 ). Ha okpy)XKHOCTH OTMEUeHbl TOYKH, MOJIY4YE€HHBIE NMPHU
MIOBOPOTE painyca OKPY>KHOCTH, COBITAIAOIIETO C IMOJIOKUTENbHON YacThio ocu OX, Ha pa3TUYHbIC YIIIbI
o . AGcuucchl 3TUX ToueK — COS &, OpAMHATHI — SiN¢ . JIONOTHUTEIHHO MPOBEAEHBI JIBE KacaTeIbHbIE K
OKPY’KHOCTH (JIMHUM TAaHI'€HCA U KOTAHTEHCA).
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AUNUA FE

&

AURLR SEE

Y3

Bonpocsl 111 cCaMOKOHTPOJISA
OTBETHUTH Ha KOHTPOJIbHBIC BOIIPOCHI:

1. a) Yro Takoe yron B 1 paauan?
0) [aiiTe onpenenenue cuHyca, KOCUHYCa, TAHT€HCA U KOTAHTe€HCa yria

B) Kak 3aBucsat 3naku Sina, COSa, tga, Clga ot TOro, B KaKOMKOOPIMHATHOM YETBEPTH PACIIOJIOKEHA

touka P, ? HazoBure sTH3HaKM.

2.M3yunTh ycrnoBHe 3aJaHUN AJIs MpaKkTHUecKoi paboTel.OGopMUTH OTUET O padoTe.
Pemuth caMoOCTOSITEILHO OAMH M3 BADHAHTOB:

Bapuanr 1.

1. BsIpasuTe BenMUMHY yria: a) B paguansoii mepe: 18°, —250°; 6) B rpamycHoii mepe: % , — %

2. OtMmerbTe Ha €IUHUYHOM OKpyxHOCTU Touky P, . [lokaxkute Ha yeprexxe 3HaueHUs Sina U COS«,

T
€CIIM ¢ PaBHO 3
3. Ormpenenure 3HaK: sin(— 2120) u Ctg %T

sindr — sin5; +€0S 37

4. Beruuciure: a) 20033—7[—1tg7r+sin£ ; 0)
2 2 2 cos8r

Bapuant 2.
. 0 0 . T 3
1. Beipazute BenuuuHy yria: a) B paauanHon mepe: —360°; 225" ; 6) B rpagycHO# Mepe: E; >
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2. OrMeTbTe Ha €IMHUYHON OKpYxKHOCTU TOuKy P, . [lokaxkute Ha yepre:ke 3HaueHHs Sina U COS«,

/4
€CJIM ¢ PaBHO e

3. Ompenemure 3mak: c0s305° u tg [— %Tj :

tg8z — ctg 72” +sin3xz

4. Berauciure: a) 2sin z_ \/§Ctg L ECOS 2r; 0)
6 3 2 S Vs
1+1tg e +Ctg 2

Bapuant 3.

. . T
1. BbIpa3sute BeqMuuHy yria: a) B paguannoii mepe: —10°; 240°; 6) B rpaxycHoii Mepe: 3 ; 3.
2. OrMeTbTe Ha €AMHMYHON OKpYy:KHOCTH Touky P, . Ilokaxxure Ha uepTexe 3HadeHHA SiNa U COS«,

5z
eClIM & PaBHO 7

3. Ompexnenure 3HaK: COS(— 105° ) u ctg % .

Cosm
4. Bpuucnure: a) (sin %J +(cos2z)™°7;  6) cos420° +sin720° —tg405°.

Bapuanr 4.
. 0 0 . 7 1z
1. Beipa3uTe BenMuuHy yria: a) B paauanHoil mepe —60°, 135" ; 0) B rpagycHoli Mepe Rt

2. OtTMmerbTe Ha €AMHUYHON OKpYXKHOCTH TOuKy P, . [lokaxkute Ha yeprexxe 3HaueHHs Sina u COS«

T
€CII & PaBHO 5

3. Ompenenure 3HaK: Sin(— 3240) u tg 977[

ju tg% ju sinz
4. Beruucaure: a) (tg gj + (tg Ej ;
6) ~/2 sin(— 765° )— cos(~1140° )+ tg585° + +/3ctg (~ 240° ).

Bapuanrt S.

1. Bblpa3sure BenMuuHy yria: a) B paguannoii Mepe 165°, 300° ; 6) B rpagycHoit Mepe%r : 1%[ .

2. OtMeTbTe Ha €AMHUYHON OKpYKHOCTH Touky P, . Ilokaxkure Ha uepTexe 3HadeHHA SiNa U COS,
137

€CIIi O PaBHO — -
3. Ompenemnre 3uak: sin217° u tg4.
4. Beraucnwmre: a) Sin % —4cos % +2tg % ; 0) cos(— 37:) + sin(— 137”) —ctg (— 7—”) — tg(— &j .
BapuaHnr 6.
15



1. BoIpa3sute BenMUHHY yria: a) B paguannoii Mepe —315°, 405° ; 6) B rpamycHoit Mepe;—g : % .
2. OtMmerbTe Ha €IUHUYHON OKpYyx)HOCTU TOuKy P, . [lokaxkute Ha yeprexxe 3HaueHUs Sina U COS«,
O
€CIIi & PaBHO — .
4
Sz .
3. Omnpenenure 3HaK: COS?I/I sinl2r.
4. Borumennre: a) /2 sin 2 +3tg = —5cos 3z ; 6) cos(—57)+ctg| — W) i =27 |+ 3ctg| — o7
4 4 2 2 2 4
Bapuanrt 7.
. 0 0 . 3r 3w
1. Beipazute BenuuuHy yria: a) B paguanHou mepe 7507, —12° ; 6) B rpaaycHoOil mepe 210"
2. OrMeTbTe Ha €AMHMYHON OKpYy:KHOCTH Touky P, . Ilokaxxure Ha uepTexe 3HadeHHA SN U COS,
ecim @ pasHo — 2250
3. Omnpenenute 3nak: Sin287 u ctg237°.
4. a) IIpoBepsTe crpaBeaTHBocTh paercraa: c0s30° -tg30° —1 = ctg60° (1+ sin? 45° );
a2 cos 27 — absin >~ + 6a%b? sin 0 — abcos x +b? sin
0) Yopocrure: 5 2 9 2
a®sin > +3a%b sin% —3ab? cos 7 — b® cos 157
Bapmuant 8.
. 0 0 . T 3
1. Beipazute BenuuuHy yria: a) B paguannor mepe 207, 270" ; 6) B rpamycHOil Mepe FEE
2. OrMeTbTe Ha €AMHMYHON OKpY:KHOCTH Touky P, . Ilokaxxure Ha uepTexe 3HadeHHs SiNa U COS«,
37
€CIIi O PaBHO e
. 0 14
3. Ompenenute 3Hak: SiN310° u tg (— ?J .
.3 0 0
sin®{-30" )]-2tg\-30" )-1 .
4. Bpruuciure: a) ( 0) g( > ) 51 0) ctg 2(— Zj —19(3,257) - cos 187 _ Sln[— Zj .
2+tg(- 45° )+ 4cos?(- 60°) 4 6 3

CamocrosiTeJpHass padora Neb

Tema: «Tpuronomerpu4yeckue ypaBHeHH D
PemieHHeTpPUrOHOMETPUYECKUX YPABHEHHU
Heawb: 1. 3akpenuTh HaBBIKK OINpEAENIEHUS TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHH (mpocreiiiiee,
KBaJgpaTHOC OTHOCHUTEIBHO sin X, CoS X, gx, ogHOPOAHOE OTHOCHUTEIBHO SinX m COSX , YpaBHCHHE,

pemiaeMocC pa3IoKCHUECM Ha MHOXHUTCIIN JIEBOM I‘IE[CTI/I).

2. YCBOWTH JITOPUTMBI PEIICHUSI OCHOBHBIX THIIOB TPUTOHOMETPUIECKUX YpaBHEHHM.

BeInmosanure 3aganns:
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1. OTBeTHTH HAa KOHTPOJILHBIEC BOIIPOCH:
a) JlaiiTe onpeieNieHus apKCHUHYCa, apKKOCHHYCa apKTaHTeHCa U apKKOTaHTeHca YHcia d.

0) Ilepeuncnure cBOHCTBA OOPATHBIX TPUTOHOMETPHUUECKUX (DYHKITHIA.

B) BecriomuuTe hopMyIibl, ¢ TOMOIIBIO KOTOPBIX PEIIAlOT MPOCTEUIINE TPUTOHOMETPUYECKIE ypaBHeE-
HUSL.

r) Kakoli B nMeeT KBaJipaTHOE OTHOCHUTENBHO SiNX, COS X, {gX TpUTOHOMETpUYECKOe ypaBHEHHE?
OOBsICHUTE ANTOPUTM €TI0 PELICHHUS.

n) Kakoit Buj mMeeT OXHOPOJHOE OTHOCHUTEIIBHO SiNX W COS X TPUTOHOMETPUYECKOE ypaBHEHHE?
KakoBa meToaunka ero penieHus?

e) BcnomuuTe Ghopmysibl, ¢ MOMOIIBIO KOTOPBIX PEHIAlOT MPOCTEHIINE TPUTOHOMETPUYECKHIE ypaBHE-
HUS.

2. Ilo 00pa3ily BBIOJIHUTH TPEHUPOBOYHBIE 33 JaHHS.

3. MByunTs ycioBue 3aaHus Uit CAMOCTOSTEILHON pabOTHI.
4. Odopmuts oTueT 0 pabore.

TeopeTuyeckuii MaTepuaJl

®opmyItbl U1 TOBTOPEHUS

arcsin(—a) = —arcsina
arccos (—a) = m — arccos a
arctg (—a) = —arctg a
arcctg (—a) = m —arcctga

Oo0umme ¢popMyJibl pelieHUs] TPUTOHOMETPHYECKUX YPABHEHMI

L. sinx=a, |a|<1;| cosx=a, |a] <1
x= (—1)"arcsina+ mn, nez X = tarccosa+ 2mn, nez
lltgx = a, a— moboeuuncio | ctg X =a, a— mroboeuuncio
T Xx=arctgx + nn, nez X= arcctgx + mn, nez

YacTHbIC pelieHHs] TPUTOHOMETPUYECKHX YPABHEHUM

sinx=0 sin x=1 sin x=-1

X=TIN, NEZ XZE2 + 2mn, nez X=— g + 21,
nez

cos x=0 cos x=1 cos x=-1

X= g + Tn, nez X= 21N, nez X=T + 21n, nez

3HayeHMe TPUTOHOMETPHYECKHUX (PyHKIMI

rpaa o | 30° | 45 60° 90°
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paiuan 0 i T T T
6 4 3 2
sina 0 1 NG V3 1
2 2 2
cos a 1 V3 V2 1 0
2 2 2
tga 0 \3 1 V3 HE Cy-
3 LLECTB
ctga He cy- V3 1 V3 0
[LIECTB 3

DopMyIIbI JUIS TOBTOPECHHUSL:
ax’+bx+c=0, D=b*—-4-a-c.

Ecim D > 0, To KOpHU KBaJpaTHOTO YPABHCHHS HAXOUM 110 (hOpMYyIIe:

—b +Vb? — 4ac
*12 = 2a

Oobpa3sen pemeHus:

Mpumepl. Boruucnure: 2 arcsin(— %j + arccos[— %) +arcctgl.

Pemenue: 2 arcsin(— %} + arccos(— %) +arcctgl=

T T 2 w In
e =
4 3 3 4 12

:—2arcsin1+ 7r—arccos1 +arctg1=—2-z+ -2+
2 2 6 3

3anannﬂ AJIst CAMOKOHTPOJIsA

Boruncnure: a) sin[arcsin %j ; 0) COS(aI’Ctgl); B) 3arccos[— %} +arcsin ? + arctg (— l) ;

r) 2arccos —E + arcsin —ﬁ +arctg(—iJ
2 2 J3)

IIpumep 2. Pemmute ypaBHEHHE: Siﬂ(% - x) =-1.

Pemrenmne:

[To popmyne yacTHOTO Caydas:
V4 T T T

——X=——+2m, —X=————+2m, —x=—3—”+27zn, x:3—”—27zn, neZz.
4 2 4 2

Ipumep 3. Pemmre ypaBHeHue: 2C0S3X = 2.

Pemenue.
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2
Pa3nenum neByto U npaByro 4acTu ypaBHEHUs Ha 2: COS3X = S

[To ¢popmyrne t =tarccosa-+ 27N mnoiryyaem:

3X =iarccos(—%}+27zn, 33X = i[;r—%}rz;m, 3x =1L37”+27m_

T 2m
PaznenuM neByro ¥ mpaBylo 4acTH ypaBHEHUS Ha 3: X = iz + =3 neZ.

IIpumep 4. Pemute ypaBuenue: 3tg gx -1=0.

Pemenmne:

5 5 5 1
B M tg—x:3tg—x=1, tg—x==.
bIpa3s 93 g3 93 3

[To popmyne t = arctga + zn momyqaaem: %x = arctg %+ m .

5 7
Paznenum neByto u npaByro 4acTH ypaBHEHHS Ha § D X= g arctg § + ? ,heZ.
3aganus 1J151 CAMOKOHTPOJISI:

Pemute ypaBHeHus: a) 2Sin3x=-1;06) — 2COS(— gj =1;B) \/étg(x + %) -1=0

Bapuantbl camocTosiTeIbHOM padoThl (Ha BHIOOP)

Bapuanr 1

1. Beruucnure: arcsin% + arctg (— ?j + 3arccos(— %j .

2. Pemute ypaBHeHHs: a) Sin X_Z =0; 0) C053X=£; B) tg x—Z|=3.
2 4 2 3
Bapuant 2

1. Berumcnute: arcctg (— V3 )— arcsin[— %j +083arccos1.

2. Pemmmte ypaBHeHHS: a) Sin2X = % ; 0) COS(X + %) =1; B) tg (% — xj =-2.

Bapuant 3

1. Beluucinure: sin(arcsin;}
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2. Pemute ypaBHeHHUS: a) sin(Zx + %) =1; 0) cos3x = —? ; B) tg2X = /3.

Bapmuanrt 4

1
1. Brerumciaure: coS arCCOSE .

2. Pemmrte ypaBHEHUs: a) Sing =——; 0) Cos(g - —j =—=; B) tg[ZX - —J =0.
Bapuanr S

1. Breiuucnure: tg (arctg \/5)

2. Pemute ypaBHeHus: a) 2sin2x =-1; 0) COS% = g; B) ig (3X + %j = ? .

Bapuanr 6
1. Bemuucnure: ctg (arctg g}

2. Pemmre ypaBHeHUs: a) SinX = g ; 0) COS[ZX — %) =-1; B) 3tg [3X + %j =—3.

Bapmuant 7
. 2
1. Beramciure: Sin arCCOS7 .

2. PemmnTte ypaBHeHHs: a) 2SINX = —2; 0) COS(l— X) =

N

; B)tggz—\/g.

Bapuant 8
1. Beruucnure: tg {arccos %J

2. Pemute ypaBHEHHS: a) 25in§ =/3; 0) cosdx =-025; B) tg(Zx + %) =-1.

Bapuaut 9

. b
1. Beruuciure: arccos sm? .

2. Pemute ypaBHEeHHUS: a) Sin(3_2j = %; 0) COS(SX —%) = —% ;  B)tg2x = —? .

Bapuant 10

1. Beorumcnure: arctg (Ctg 377[) :

J3

2. Pemute ypaBHEHHS: a) sin[Zx + %) == ; 0) \/ECOS(4+ X) =-1; B)1g (— gj

1.
OO0Opa3ubl penieHUsI TPUTOHOMETPUYECKUX YPABHEHU BTOPOI0 MOPsAKA:
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Oo6pazenNel

Pemnts ypaBHEHUE:

2sinx — 5sinx + 2 = 0

Pemenne. Beenem HOBYIO mepeMenHyro: Z = SinX. Torma ypaBHEHHE TIPUMET BU/I: 27° — 5z + 2 =0. Pe-

1
11ast KBaApaTHOE YpaBHEHUE, HAXOAUM Z1=2 U 22 =

. : 1 .

3Hayurt, 60 SINX =2, 1ubo SiNX = > IIepBoe ypaBHEHHE HE UMEET KOPHEW, a U3 BTOPOTO HAXOIUM
1

x= (=" arcsmz + Tn, nez

s
x= (1" 3 + Tn, nez

Oopa3zen Ne2

Pemmts ypaBHEHHE:

cos’x — sin®x — cosx = 0

Pemenue:

Bocnonssyemcs Tem, 4to sin®x = 1 — cos?x

Torna 3a1aHHOE ypaBHEHHE MOXKHO 3aMHCaTh B BUJIE:
cos?x — (1 — cos?x) — cosx = 0

[Tocie mpeoOpazoBaHus MOTYyIUM:

2cos’x —cosx—1=0

BBenem HOBYIO nepemMeHHyro Z = COSX. Torja 1aHHOE ypaBHEHHUE IPUMET BU/I:

1
27> 7 -1=0. Pemas ero, Haxoaum z1 =1, z, =— >

3HayuT, 1TM00 COSX = 1, mubo COSX = ——12

Pemas mepBoe ypaBHeHHe COSX = 1, Kak YaCTHOE, HAXOJIUM €T0 pelIeHHE
X = 27mn, nNez.

Pemas BTOpO€ ypaBHEHUE, HAXOAUM pEIIECHUE:

1
X= 4arccos (— E) + 21n, nez

1
Xx= + (T[ — arccos E) + 21tn, nez
Xx= t(m— %) + 21tn, nez

2m
X = i?+ 21N, nez

Oo6pazen Ne3

PemmTh ypaBHEHHE:

3sin?x — 2+/3 sinxcosx + 5cosx = 2

Pemenue:

C uncioM 2, cofiep KaluMcs BO TIPaBoii YaCTH, TIOCTYITNM CIIEAYIOIMM o0pa3oM. M3BecTHO, 4To
sin?x 4 cos?
Toraa 2(sin?x + cos?x) = 2sin®x + 2cos?x = 2.

x=1-910 TOXICCTBO BECPHO IJIA J000r0 3HAYCHHUS X.

3aMeHHB B TIepBOM ypaBHeHuu 2 Ha 2sin’x + 2cos?x , momy4nm:
3sin®x — 2v/3 sinx-cosx + 5cos?x = 2sin’x + 2cos®x
3sin?x — 2v/3 sinx-cosx + 5cos?x — 2sin?x — 2cos?x = 0

sin?x — 2+/3 sinxcosx + 3 cos?x = 0
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OO0e yacTu ypaBHEHUS pa3/ieTuM Ha C0S® XIIOWICHHO

sinx  2v/3 sinxcosx 3 cos?x

cos?x cos?x * cos?x

Tak kak % = tgX, TO MOJIy4YCHHOE YpaBHEHHE 3aIUIIEM B BUJIC:
tg’x - 2¢/3tgx + 3 =0

Bsens HOByIO niepemMeHHyro t=tgx, mosydnmM KBagpaTHOe ypaBHEHUE:
t2 — 2+/3 t +3=0, pemras ypasHenue, monydum: t =v3

Urak, tgx=v3

x=arctgyv3 + mn,

_T

X= . + 1tn, neZ.

Pemmmrth caMmocToATEILHO

Bapuant Nel Bapuant Ne2
Pemnte ypaBHeHUS: PemntbypaBrenus:
1. 3sin® —5sinx—2=0 1. 6C0s°X +Ccosx—1=0
2. 3cos?2x + 10c0s2x +3 =0 2. 2sin“2x —3sin2x +1=0
3. 3c0s’x + 10cosx +3=0 3.25in? — 3sinx +1=0
4. 2sin® + 3cosx = 0 3. 5cos’ + 6sinx —6=0
5. 3tg’ +2tgx —1=0 4. g’ +3tgx —2=0
6. 2sin’x — 5sinxcosx + 2cos’x = 0 5. 3cos?x + 10sinxcosx + 3sin’x =
7. 2cos’x — sinxcosx + 5sin’x = 3 0
6. 2sin’x — 3sinxcosx + 4cos’x = 4

CamocTosiTeanLHass padora Ne7
Tema: «IIpeoOpa3oBaHue TPUTOHOMETPHYECKUX BbIPAKEHU I
Brinosnenue npoekra «Pazpurne tpuronomerpuu ¢ XVI Beka 10 Haliero BpeMeHu»

Hens: chopMUpOBaTH HABBIKH IO COJEPIKAHUIO, OQOPMIICHUIO U BBIIOJIHEHUIO TIPOCKTA, ONPEACTUTHCS C BBIOO-
POM MoOJEeNeH;

COJICMCTBOBATH BOCIIUTAHUIO aKKYPATHOCTH, 3CTETUIECKOTO BKYCa;

MIPUBHMBATH HABBIKH 110 TUNIAHUPOBAHHIO CBOEH paOOTHI.

BpInoJiHMTE NPOEKT MO0 TeMe, HCNOJIb3YS METOAHMYECKHEe PEKOMEHIAUHM 110 BLINOJIHEHUIO POEKTA.

CamocTtosiTebHas padoTa Ne8
Tema: «BBenenue B crepeoMeTpHIO»

CocraBieHHe KpoccBOP/AOB HA TeMy: «B3anMHoe pacnosioxkeHue NPAMbBIX M IIJIOCKOCTeH B MPO-
CTPaHCTBe»
Leab: pa3BuTHEe HHTEpECA K MPEAMETY, HHTYUIIUH, TIOTUYECKOTO MBIIIIJICHHS.

KpoccBopa — urpa, cocrosiiasi B pa3raJibIBAHUH CJIOB MO ONPECICHUIM.
IIpaBuiia cocTaB/ieHHsI KPOCCBOPA0OB

o B O6H.I€M CJIydac onpeacsIiCHUEC JOJZKHO COCTOATh U3 OJHOI'O MPCAJIOKCHUS.
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o OrmpeneneHus T0JKHBI OBITH IO BO BO3MOXHOCTH KpaTkuMmu. Crenyer uzberath rnepeduce-
HUH, HE 3JI0ynoTpeONATh NMPUYACTHBIMH M JEENPUYACTHBIMU 000pOTaMH, HE MEperpyxarb
TeKCT mnpuiaraTenbHbIMU. OmpezeneHue KpocCBOpAAa - CBOETO pojaa KOMIPOMHUCC MEXKIY
KPaTKOCTBIO M COJIEPKATEITBHOCTBIO.

o 3ampeniaercs HCMONb30BaHUE B OJHOM CETKE NIBYX M Oojiee OAMHAKOBBIX CJIOB, JaXKe C pas-

JIMYHBIMU OIPCACIICHUAMU.

B Bompocax cienyer uzberaTh SHIUKIONEAUYECKUX ompeneneHuid. B nemnom pabora gomkHa

OBITH aBTOPCKOM, a HE MepeneyaTkol cTaTel u3 ciaoBapsl.

HexenaTtenbHo HaunHATH GOPMYITUPOBKY BOIIpoca ¢ HU(PPHI, Tl1arojia, qeenpuyacTHs.

3ampenaercs HCIOJIb30BaHNE OJIHOKOPEHHBIX CJIOB B BOIIPOCAX U OTBETAX.

B pabote nomxHa ObITh H3IOMUHKA, TO €CTh HEYTO, OTINYAIOIIEE €€ OT MUJIJIMOHOB APYTHUX.

3anperniaercs moMenaTh clioBa 0e3 rnmepeceueHuit (BCTpedaeTcss U Takoe).

He ncnions3yrores cinoBa, NUIIYHIUMECS YEPE3 TUPE U UMEIOIIME YMEHBIIUTEIbHO-

O

O O O O O

JIACKATEJIbHYIO OKPACKY.
o

Oo0pazen opopmiieHHs 1 COCTABJICHUSI KPOCCBOP/IOB:
ITo ropusonTanm:

i i ¥ E _ 1. CTopoHa npsIMOYTOJIbHOTO TPEYTOJIbHUKA.
4. OH ecTh Y G YHKITUH ¥ [TOCJICIOBATCILHOCTH.
8. Ero mransl paBHbI BO BCE CTOPOHBI.

= 10. [TonHbBINA KpyT BpalllEHHUS.
‘ = T 13. ®paHiy3ckuil MaTeMaTUK, CIELUAIUCT TEOPUH BEPO-
B 7 [ ATHOCTEH.
17 ; 14. Apudmernueckoe AeicTBHE.
L 16. Textap — ... TIOIIA/H.

17. YacTtp MaTpuubl.
18. CBOWCTBO YTJIOB.
o R rnOZA';ADKI - 19. HOJ;IyTIp}IMaH.u
g 22. HeilTpanbHbIi 3JIEMEHT OTHOCUTEIBHO YMHOXKEHHUSI.

23. I'pynna nosropstoumxcs nudp B 66CKOHEUHOI necs-

22 23

TUYHOHN ApOOH.
24. Hanbonpmmii o0Lui ...

ITo BepTHKAIM:

2. by0nuk Kak MateMaTu4ecKuii O0BEKT.

3. IonoxeHue, HyKIAIIIEECs B I0Ka3aTEIIbCTBE.

4. IloBepXHOCTb, UMEIOLIAs 2 U3MEPEHMSL.

5. JIuneiinoe anreOpanyeckoe ypaBHEHHE.

6. Tpuronomerpuueckasi GyHKIUS.

7. OnuH U3 IBYX SKCTPEMYMOB.

9. @yHKIMA MO CBOEH CYTH.

11. YacTp npsamoii.

12. JIunwus.

15. T'eomerpuueckast purypa, oOpazoBaHHas BYMS JIy9aMHU.

17. IlonHslil KBaJgpaT NEpBOro ABY3HAYHOI'O YHCIIA.

18. Jlsis Hero HeOOXOIMMBI HaTypalbHBIE YUCIIA.

20. B teopuu rpadoB: MapupyT, Bce pedpa KOTOPOTO Pa3IUUHBI.
21. B Teopun rpadoB: 3aMKHYTBIM MapIIpyT, Bce pedpa KOTOPOTO Pa3InYHBI.
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OTBeThBI:
ITo ropusonram:
1-karerT;

ITo BepTHKAJIN:
2-TOD;

4-nipener; 3-Teopema;
8-mudarop; 4-TJI0CKOCTB;
10-o060porT; 5-nay;
13-myaccon; 8-cunyc;
14-ymHoxenue; 7-MaKkCUMYM;
16-mepa; 9-oTobpaxeHnue;
17-ctpoka; 11-otpe3ok;
18-cMekHOCTE; 12-xpuBas;
19-nyu; 15-yrom;
22-eqUHUIIA; 17-cro;
23-miepuo; 18-cuér;
24-nenurens; 20-11emb;
21-Ko.

CamocrosreanHas padora Ne 9
TeMa: «Hapa.]'l.]'le.l'll)HOCTb l'[pﬂMbIX )/ HHOCKOCTCﬁ))

Boinosnenue npesentanuu «llapasieabHocTs B Moeil mpogeccum)
enmn:

1. VYcBoeHme U 3aKperieHNe HOBBIX 3HAHUI MOTYyYEHHBIX IIPH padoTe ¢ JOMOTHUTEIBHOM
JUTEPATYpOH U UCIOIb30BaHNE HHTEPHET PECYPCOB.
2. ®opmHpoBaHUE YMEHMI M HaBBIKOB ITpH paboTe ¢ KHUroM. BocnuTanue caMOKOHTpOIIs
OO0mme TpeOOBAHMA K PE3CHTALMMU:

o IIpe3enTanus He noykHA ObITH MeHbIIE 10 craiioB.

e IlepBblif JIUCT — 3TO TUTYJIBHBIN JHMCT, HA KOTOPOM 00S3aTENBbHO JOKHBI OBITH MPEICTABIICHbI:
Ha3BaHUE NPOEKTa; Ha3BaHME BBIMYCKAIOLIEH OpraHu3anuu; (GamMuiaus, UMs, OTYECTBO aBTOPA;
MOY COlll, rae paboTaet aBTOp MPOEKTA U €ro JOJKHOCTb.

o Crenyromum ciaiifioM JOHKHO OBITH COJiepKaHue, TJe NPeACTaBIeHbl OCHOBHBIE ATAIlbl (MOMEH-
ThI) ypoKa-npe3eHTanuu. JKenarenpbHo, 4TOOBI U3 COJAEPKAHUS MO TMIIEPCCHIIKE MOKHO NeperTu
Ha He0OXOMMYIO CTPAHHUILYy U BEpHYTHCSI BHOBb Ha COJIEpKaHHE.

e JluzailiH-3proHoMuvecKre TpeOOBAHUSA: COYETAEMOCTh 1IBETOB, OTPAHUYEHHOE KOJMYECTBO OOBEK-
TOB Ha cJaiize, BET TEKCTA.

e B npesenrtanuu He0OXOAMMBI UMIOPTHPOBAaHHBIE OOBEKTHI U3 CYIIECTBYIOLIUX HU(POBBIX 00pa-
30BaTeNbHBIX pecypcoB. (Haubonee npuemnemsiM 1 ynoOHbsM B pabote spisiercst LIOP «Mcnons-
3oBanne MicrosoftOffice». K mannomy pecypcy umerorcs yaeOHO-METOAMYECKHE PEKOMEHIAlNH
Juisa iegaroroB. BuHoBk xe nputneamue L{IOPsI, B 0CHOBHOM, CIIOKHBI B YIIPaBJI€HUHU, TPEOYIOT OT
YUUTENSI-IPEAMETHHKA TOTIOTHUTEIbHBIX CEphEIHBIX 3HaHUN B 00nactu nHpopmaruku u UKT);

e TMOCJEIHUMH ClaliJaMH ypOKa-Ipe3eHTAMH JOKHBI OBITh TIIOCCAPHMA U CIIUCOK JIUTEPATYPHI.

CamocrosiTenbHasi pagora NelO
Tema: «IlapanieJbHOCTh NPSIMBIX M IJIOCKOCTEI)

Boinosnenue pedepara «3araiku nupaMmuab»
Llenb: npuBNUTH 00yYarOUIMMCS HABBIKM CAMOCTOSTEIILHOTO UCCIIE0BAHMS 1 YMEHHE TBOPUYECKH BBINOJ-
HATH paloTy.

24



(pexoMeHIAUM CM. B MPUJIOKEHNH)

CamocrosiTeibHasa pagora Ne 11
Tema: «IlepneHaUKYJSAPHOCTH NPSAMbBIX H IJIOCKOCTE

Pemenue 3aga4 no reme «Teopema o Tpex nepneHIuKyIsipax»
Ienb: yMeTh NPUMEHATH TEOPEMY O TPEX NMEPIEHAUKYISIPAX IIPU PEILICHUN 3a/1a4.

TeopeTuveckuii MaTepuaJl

7 Teopema:IIpsimasi, mpoBeeHHas B IJIOCKOCTH Yepe3 OCHOBAHUE
HAKJIOHHOHN MEePHeHIUKYIISIPHO K €€ MPOEKIMH Ha 3TY II0C-
KOCTb, IEPIEHAUKYJISIPHA U K CaMOW HAaKJIOHHOM.

C\_\ / Teopema (o0patHas): [Ipsimas, npoBeneHHas B MJIOCKOCTH Ye-
. [ pe3 OCHOBaHUE HAKJIOHHOW MEPIEeHIUKYISIPHO K Hel, mepIieH-
‘B
s
n '\

A

. JUKYJISIpHA U K €€ IPOEKINH.

Onpene.ﬂe}me: PaccrossHueM OT TOYKHU 10 IJIOCKOCTHU B IIPOCTPAHCTBC HA3BIBACTCA AJIMHA MCPIICHANUKY-
Jsipa, OIMYIICHHOTO U3 JAHHOM TOYKM Ha JaHHYIO INIOCKOCTDb

A

s "

Bomnpocsl 1J151 3aKpenJieHus.

1. Kak HailTu paccTosiHUE OT TOUKHU A0 MIIOCKOCTH?

2. MoxeTr 1M HakJIOHHAs OBITh KOpOdYe MEPIEeHIUKYISIpa, MPOBEAEHHOTO U3 TOW K€ TOYKH K TOH XKe
IUIOCKOCTHU?

3. Ecim HakioHHBIE, MPOBEAEHHBIE U3 OJHON TOYKH K TUIOCKOCTH, PaBHBI, TO, YTO MOYKHO CKa3aTh 00 X

MPOCKITUSX ?

Kak opmynupyercst oopaTHoe yTBepxaeHue? CrnpaBeiuBo JI OHO?

Cdhopmynupyiite TeopeMy 0 TpEX MepHEHIUKYIIPAX

Kak popmynupyercs Teopema, odpaTHas TeopeMe o TpEX MepreHauKyspax”?

Ecnu Touka paBHOyAajg€Ha OT BCEX BEPIIMH MHOTOYIOJIbHUKA, TO BO UTO OHA MMPOEKTUPYyeETCA?

Ecnu Touka paBHOyAageHa OT BCEX CTOPOH MHOTOYTOJIbHUKA, TO BO UTO OHA IPOEKTUPYETCS?

© o N oA

YTo Ha3BIBAETCA YIJIOM MEXAY MPSIMOUN U TIIOCKOCTHIO?
Pemutsb camMoCTOSTE/ILHO.
Bapmuanr 1

1. I[OKE[)KI/ITC, 4qTO €CJIK IpsdaMas, JiekKallad B INIOCKOCTHU, NCPHICHAUKYIISIPHA HaKJIOHHON K 3Toi
IJIOCKOCTH, TO OHA NCPHCHAUKYIISIPHA U OPTOT OHAJIBLHOM MMPpOCKINU 3TOM HAKJIOHHOM.
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2. U3 TOYKM K MJIOCKOCTH MPOBEJCHBI JBE HAKJIOHHBIC, OJTHA U3 KOTOPHIX HAa 6 CM JUIMHHEE BTOPOM.
[Tpoexkuust HakJIOHHBIX paBHBI 17 cM u 7 cMm. HaliquTe HakiIOHHbIE.

3. U3 Bepmunbl paBHOCTOpOHHETO TpeyroibHuka ABC BoccranoBieH nepneHaukyssip AD k mioc-
KOCTHU TpeyroyibHuKa. Uemy paBHO paccrosiuue oT Touku D mo npsmoit BC, ecmu AD=11m, BC=8
om?

4. Jlmaronamu xBaapata ABCD nepecekatorcs B Touke O. SO — nepneHanKysp K MIOCKOCTH KBaJI-
para. SO=4+/2 cm.

1) Jlokaxxute paBEeHCTBO YIJI0B, 00pa3oBaHHbIX MPAMbIMUSA, SB, SD ¢ mI0ckocThio KBaIpaTa.

2) Haiigure 3t1 yrisl, eciu nepumetp ABCD pasen 32 cwm.

5. Otpesok SA mnuHO# 15 cM — meprneHAuKyIsap K IockocTd npsmoyronsanka ABCD, B koTopom
AC=10 cm, AB=6 cm.

Jokaxwure, uto npoekiun TpeyroasHiukoB SBC 1 SDC nmeroT paBHbIe mioniay.
Bapuanr 2
1. [okaxure, 4yTonepneHANKYISAP, OMYIICHHBINA U3 TOYKH Ha TUNIOCKOCTh, KOPOYE BCSIKOM HAKJIIOHHOM,
IIPOBEICHHOW U3 TOU K€ TOYKH K TOU K€ MIIOCKOCTH.
/A
b a
B/ b |A
x 7 '

2. U3 TOYKH K TUTOCKOCTH MPOBE/ICHBI JIBE HAKJIOHHBIC, paBHBIE 17 cM 1 15 cm. [Ipoekuus oo U3
HUX Ha 4 cM OoJblie mpoekuuu Apyroil. Haliaute npoekum HaKJIOHHBIX.

3. U3 Bepumnbl kBagpara ABCD BoccraHoneHn nepneHnukyiasp AE k miockoctu kBajapara. Yemy
paBHO paccrosiHue ot Touku E 1o npsamoit BD, ecniu AE=21m, AB=8 nm?

4. Jlmaronamu xBaapata ABCD nepecekatorcs B Touke O. SO — neprneHaAnKyIsp K IIOCKOCTH KBaI-
para. SO=4cm. Touku K, L, M, N — cepenHbBI CTOPOH KBajpara.

1) Jlokaxxute paBeHCTBO YIJI0B, 00pa3oBaHHbIX NpsMbiMUSK, SL, SM, SN ¢ miockocThio KBaapaTa.

. 2
2) Haiiaure 31 yrisl, ecnu mwioniaags ABCD pasen 64 cm”.
5. Orpe3ok SA mmuHON 6 cM — mepneHAMKYIsp K IutockocTH kBajapara ABCD, B koropom

AC=8V2cwm.
Hoxaxwute, uro mpoekiuu TpeyroiabaukoB SBC u SDC Ha mIocKoCTH KBajpaTa paBHBI.
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CamocTtosiTeibHas padoTra Ne 12
Tema: «IlepneHAUKYJISAPHOCTL NPAMBIX U IJIOCKOCTEI

Pemenne 3ana4 no remMe: «YroJ Mexay NpPsiMOi M MJI0CKOCTbIO, YToJI MeKAy IJI0CKOCTIMM)
Heab: YMeTh HAXOAUTDH YTOJI MEXKAY NPSIMOM U IJIOCKOCTBHIO U YTOJl MEX]TY IJIOCKOCTSMHU.

TeopeTuyeckue cBeIeHUs

Yroa Mexay npsiMoi M IJI0CKOCTHIO.

YoM MeXAy HaKJIOHHOM U TUIOCKOCTBIO Ha3bIBAECTCS YTOJI MEXKAY ATON HAKJIOHHOM M €€ OpTOrOHAIbHON
MpOEKIHEeN Ha TaHHYIO TIOCKOCTbD.

CumTaloT Takxke, 4yTo MpsMas, MEpHEeHAMKYISpHAs IUIOCKOCTH, 00pa3yeT ¢ ATOH IUIOCKOCTBIO MPSIMOU

YT OJL.
A

L

OHpeI[CJ'II/IM MOHATHUC yI'JIa MCKAY IIIOCKOCTAMMU.

Onpene.ﬂe}me: Yroa MCKAY MapaJlJICJIbHBIMU IINIOCKOCTAMU CUUTACTCS PABHBIM HYJIIO.

[TycTh nanHble MIIOCKOCTH MepecekaroTcs. [IpoBenem mioc-

KOCTb, MEPIEHIUKYISIPHYIO MPAMOUN UX nepeceuenus. OHa re-

pecekaeT JaHHbIE INIOCKOCTH MO ABYM NPSAMBIM. YTOJI MEXIY

STUMH IIPSIMBIMU HA3bIBAETCSA YIJIOM MEXY JaHHBIMU IUIOCKO-
2 CTSIMH .

Puec. 1 Puc. 2 3amMeTuM, 4TO TIPH MEPECeUEHUH ABYX IIIOCKOCTEH BOOOIIE-TO
o0pa3syroTcs ueTbipe yriia. B kauecTBe yria Mexay MmiIoCcKo-
CTSIMH MBI O€pEM OCTpPBIN YToJI.

Pemmnth camocToATE ILHO. OTBETHI 000CHOBAT.
Bapuanr 1

1. U3 Bepumnbl A xBagpata ABCD nepneHIuKyssipHO €ro MIOCKOCTH MpoBeaeH oTpe3ok AK, pas-
Hb1i 3. W3 Touku K onmymiens! nepneHauKyssipel Ha ctopoHsl BC u CD. [eprieHanuKkysip u3 TOUKH
K x cropore BC pasen 6. Haiigure yribl, KOTOpble 00pa3yloT 3TH MEPICHIUKYISPHI ¢ ILIOCKO-
CTBIO KBaJlpaTa.

2. Bxky0e A...D; naiigute yron mexay npsmoi AA; u tutockoctsio AB1C;.

D, c
4,

R C
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. B ky6e A...D1 nHaitnute yron mexay miockoctsimu ABC u CDD;.

. W3 Bepmunbl A xBagpara ABCD meprneHIuKyIsIpHO €ro II0CKocTH TpoBeeH oTpe3ok AK, pas-
HbIi 3. V3 Touku K omymieHs! nepreHukysapsl Ha ctoponbl BC u CD. TleprieHauKyIsSp U3 TOYKH
K x cropone BC pasen 6. Haiimute yribl, KoTopbie 00pa3yloT 3TH MEPICHINKYIISIPHI C IIOCKO-
CTBIO KBaJIpaTa.

. B xybe A...D; maiinute yron mexay npsmoii AA; u miockocteio AB1C.

A
. B xybe A...D; naiinute yron mexnay miockoctsimu ABC u CDD;.

D,

)

A B

. B xybe A...D; naiinute yron mexay miockoctssmu ACCy u BDD;.

. B xybe A...D; naiinute yron mexnay rockoctsmu ABC u BC;D.
D,
C

D

A B

. B rerpasnpe ABCD, peGpa koToporo paBHsl 1,Haiinute yron mexay miockoctsimu ABC u BCD.
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A
B
10. B npaBunbHoO# TpeyronbHoi nmpusme ABCA1B1Cy, Bce peGpa koTopoii paBHbI 1, HaiiiuTe yroi
MEXIY MIIOCKOCTSIMU ABC u BBC;.

A
11. B npaBunbHOU Tpeyronbaoi mpusme ABCA;1B1Cy, Bce peOpa koTopoit paBHEI 1, HaiiauTe yroi
MEXAY MIOCKOCTSIMU ABC u AB;C.

G

B,

~ B
4 0
12. B nmpaBminbpHON tupamuie SABCD, Bce peOpa koTopoii paBHBI 1, HalaUTe IBYTPaHHBIN YTroJ, 00-
pasoBanHbIid rpansmMu SABu SBC.

Bapuanr 2
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1. U3 Bepumnbl A xBaapata ABCD neprneHIuKyssipHO €ro INIOCKOCTH MpoBeeH oTpe3ok AK, pas-
HeIi 6. M3 Touku K omymieHs! neprneHaukysapsl Ha ctoponbl BC u CD. TleprieHauKyISp U3 TOYKH
K k cropone BC pasen 18. Haiigute yribl, KOTOpble 00pa3yIoT 3TH NMEPICHIUKYIISPHI C TIOCKO-

2.

3.

CTBIO KBaJipaTa.

B ky0e A...D; naiinmute yron mexay npsimoii AB; 1 mockocteto BCC;.
A :
I
]
]
]
]
Di___. C
A= B
B ky6e A...D; naiigute yron mexnay miockoctsmu ABC u CDA;.
D
3 G
Al 1 B
C
A B

4. Bkyb6e A...D; naitnure yron mexnay miaockoctssimu ABC u BDD;.

D,

A B

o)

5. B xkybe A...D; Haiinute yron mexay miockoctsmu BCiD u BA;D.

D,

A,

A B

G

6. B mpaBminsHOM mupamuge SABCD, Bce peOpa KOTOpoi paBHBI 1, HAMIUTE yrojl MEXIy TUIOCKO-

ctamu SBCu ABC.
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7. B npaBunbHoili TpeyronbHoi mpusme ABCA;1B;1C1, Bce peOpa koTopoit paBHbI 1, HaiinuTe yroi
MEXIY MIIOCKOCTSIMU ACC, u BCC;.

B,

A B

8. B mpasunbHol TpeyronbHoit npuzme ABCA;1B1C1, Bce pebpa koTopoii paBHbI 1, HaiinuTe yroiu

MEXY TIIOCKOCTSIMU ABC u ACB;.

G

A, B,

C
0~~~ 2\
A =B

9. B mpasunbsHo#t mupamusie SABCD, Bce pebpa koTopoii paBHBI 1, HailiuTe yroia MexIy MIOCKO-
ctssmu SADu SBC.
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CamocTosTeLHaa padora Ne 13

Tema «IIponsBognas»

Pemenue 3agau no reme «Bpruuciaenue npegesaa pyHkuumn»
Heab: 3Hath noHsATHE Npeaenaa QyHKIMHU B TOUKE, YMETh BHIYMCIIATh IIPEENbl U paCKpPbIBATh HEONpee-

cumocr [5] u ]
JICHHOCTHU |—| U |—|.
0 0

Teoperuyeckunii MmaTepuaJ

CDOpMy.]'IbI AJIs1 ITIOBTOPCHHA

1. IimC=C,rne C=const

xX—a

Creayroiye TeopeMbl CIIpaBe JTUBBI MPH MPeANnonoxkennu, uro Gyukiuu f(X) n g(X) umeror KoHeuHbIe
Ipeesibl IpU X—>a.

2. Im(f(x) £ g(x)) = lim 7 (x) £ lim g(x)
3. lim[7(x)- g(x)]=1lim f(x) - lim g(x)
4. limC- f(x)=C-lim /(x)

lim f(x)

X—>a

5. im/®
x—a g(x)

lim g(x)

Oo0pa3sen pemenus:

1. Haiitu npenen:

lir£1(5x2—2x+1)=5-22—2-2+1=5-4—4+1=17.
x>

2. Haiftu npenen:

23 —x+5
lim

xoox3 +x2 —1
o0

HNmeem HeompeneneHHOCTh —. UTOOBI pacKphITh €€, pa3AesiuM YUCIUTENh U 3HAMEHATEe b IPOOH Ha BBIC-
o0

2

npu lim g(x) #0

3

IIyro CTCIICHb YKCJia X, T.C. Ha X~

[Tomyunm:
2x3 X 5
5 ets
lim——
X—00 -

HpI/IMCHSISI TCOPCMbI O BBIYUCIICHUHU ITPECACIIA, MMOTYUYUM:



3
hmz——hm 3+11mi >

xow X3 xowX x—>oox3_alc1—r>1302_;lcl—r>?ox2+;lcl—rgox322:2
lim = +11m—2—11mL 11m1+11m——11mi3 1
x—>oox3 oox3 x—mox3 X —00 xX—0 X x>0 X
3. Haiitu npegen:
11 5x2 +13x + 6 [ ]
1m
3x% + 2x — 0
PemeHHe.

0
Hmeem HEONIPENENEHHOCTD o YToOBI pacKphITh €€, Pa3I0KUM Ha MHOKHUTEIH YUCIUTENb U 3HA-

MEHATEJIb.
] 5x2+13x+6_ (x+2)(5x+3) 5x-+-3_7_07
D32 1 2r—8 o G+2)(Br—4) —%3x—4 10
HpI/IMeanHe'
. . 5_ A,
hmx_mx =0 lim,_, x—3=0,
1 1
lim—=0;lim—=0
x—wo X x—w0 X

[lepen BeIMOTHEHHEM BHEAYAUTOPHON CAaMOCTOATEIbHOM paboToM, MpodnuTaiTe emeé pa3 KOHCIEKT,
yueOHUK U OTBETHTE Ha CIEAYIOLINE BOIPOCHI:

1. Yro Ha3zwiBaeTCs mpeneaom?

2. CBoiicTBa peeroB.

3. Brruuciienue npeaesion, CTPEMSIIIXCS K YUCITY.
4

Q0.
Beruncienue npezenos[—]
oo’

0
5. Beluucnenue npeaenos [5]

Pemmmth camocToATEILHO:

Bapuanr 1
Haiitu yka3aHHbIC Ipeebl:

Bapuanr 2
Haiitu yka3aHHbIEC Ipeebl:

mw&ﬁ—%+@

1. li_rin(S —3x — x%)

~/ 2x
2 lim x+5 2.lim
;c—>4 X x—=3 X+ 6
3l ¥t -1 31 x? — 4x
ol x— 1 ioh 32 — 16
i x? —36
lim x? — 2x
x-—6 X+ 6 4. lim
x—0 5x
5. 1im .8 5, lim =18
x—>12rn x—2 x—1>r112 X 2
Bapuanr 3 Bapuanr 4

Haiitu yka3aHHbIE Ipeaebl:
1. liagn(x2 + 7x —3)
X—

. Vx+5
2.lim
x—4 2X

Haiitu yka3aHHbIEC Ipeaebl:
1.1im(3 — 4x — x?%)
x—>=2

3x

2. lim———
2x + 14

x-1
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3 1i X2 —4
)}szx—z
~ x?+5x
4. lim
-5 x+5
x3 =27
5.lim
-3 x—3

JlonmoJIHUTE/IbHOE 3aJaHHe:
1. HaiiTu yka3aHHbI€ IpEEIbL:

xow 2x° 43

KpI/ITepI/IﬂMI/I OLICHKHU PE3YyJIbTATOB BHC&y,HHTOpHOﬁ CaMOCTOSITEIbHOM pa6OTbI o6yqafomeroc;1 SABJIAKOTCA:

2. lim———
x—}gnxz + 2x — 15

31 3+ 20 -4
e p—

v' VpoBeHb OCBOCHUsI y4eOHOTO MaTepuaa;

v' YMeHue HCIoab30BaTh TCOPCTUUCCKUC 3HAHUA U ITPAKTUYCCKUC YMCHHUS IIPU BBIIIOJIHCHUUN IIPO-

(dheccroHaNBHBIX 33]1a4;

v VpoBeHb chopMHPOBAHHOCTH OOIIUX M TPOPECCHOHATBEHBIX KOMITETEHIIHIA.

CamocrosiTesibHast padora Ne 14

Tema «IIpousBoanas»

Pemenne 3apa4 no reme «I'eomerpuyeckuii CMbICJI IPOU3BOAHOIN»
Heab: MIMeTh MOHATHE O TEOMETPUUECKOM CMBICIIE TPOU3BOAHON. YMETh HAXOJUTh TAHTE€HC yIJia Ha-

KJIOHA KacaTeJIbHOM K OCH OX.
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n f'(x,) =tgar =k

K — yenoeoii ko3gppuuuenm
npamou (KacamenbHoi)

Teomempuueckuii cmolct npou3600HoiL: ecnu K zpauxy gyuxyuu 'y = f(x)
6 mouxe ¢ adcyucconi X, MOJNCHO RPOGECU KACAMENBHYIO, HENAPATIENBHYIO OCU ),

mo f '(Xo)ebtpamaem yenosoii Kosppuyuenm Kacamensnoi, m.e. f ,(XO ) - k

ITockonvky k — tga , MO 6EPHO PAGEHCHIB0 f ’(XO — tgd

.

Teopernyeckuii MmaTepuall
Anzopumm Hanucanus ypasHeHus KacamenbHou K 2paguxy yukyuu
1. 3anucath ypaBHEHUE KacaTelbHOI B 00I1IeM BUJIE;

2. Beruncnurte 3Ha4YeHHE (bYHKI_II/II/I B SaﬂaHHOﬁ TOYKEC. I[J'IH 9TOI'0 NIOACTABbTC B (bYHKI_II/IIO BMCCTO X 3Ha-
YeHHUE JaHHOM TOYKH.

3. Haitnute nmpou3BoaHyt0 QpyHKIUU.

4. BeluMCIUTh 3HaY€HHE TPOU3BOIHON (PYHKIIMY B 3aJaHHOU TouKe. JJis 3TOro no/icTaBbTe B IPOU3BO/I-
HYI0 (YHKIIMM BMECTO X 3HAUEHHUE JIaHHOM TOUKH.

5. Bce monyueHHble pe3yNbTaThl OJICTaBhTE B OOIEE YPaBHEHUE KacaTeIbHOM.
Oo0pa3sen peenmusi:

Hanucamb ypasnenue kacamenvrnoil k epaguxy gyuxyuu T (X) = C0S X 6 mouxe ¢ abcyuccoii

X0 —

6
Pewenue:

f(z):coszzﬁ;
6 6 2

f(x)' = (cosx) =—sinx:
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\/§ 1 T o
y=—+=|X—>=|=————2 - HCKOMOE YpaBHEHHE KacaTeIbHOIl.

[Tepen BBIMOTHEHUEM BHEAYAUTOPHON CaMOCTOATEIbHON paboOTOM, MpovnTaiTe emié pa3 KOHCIEKT,
yueOHUK U OTBETHTE Ha CIEAYIOLINE BOIIPOCHI:

Uto Ha3pIBaeTCs yrioBBIM K03 puiimeHToM KacatenbHoi?

YTo Ha3bIBACTCS TAHTCHCOM YTJIa HAaKJIOHA?

Kak 3anuceiBaeTcst ypaBHEHHE KacaTeIbHON?

ANTOPUTM HaNMCaHUs YPaBHEHUS KacaTeNbHON K rpaduKy QyHKIHH

el AN .

PemmmthL caMmocTOATEIBHO:

Bapuanr 1

1. Haiitu yron Mexxay kacarenbHou K rpaduky pyakuuny = f(x)B Touke ¢ abcuccoit X.
1.1.f(x) =3x%, x,=1.

1.2.f(x) = %xz, xp = 2.

1.3.f(x) =4Vx, x, =4

1.4.f(x) = 5cosx, xy= %.

15.f(x) =sin3x, xy= %

2. 3anmcarh ypaBHEHHE KacaTelnbHOU K rpaduky GyHKIMUY = f(X)B Touke ¢ abCIUCCOM X.
21f(x)=x>—x3+3x—-1, x,=0.
22.f(x) =x3—2x, x,=2.

Bapuanr 2

1. Haiitu yron Mexy kacaTenbHOU K rpaduky GyHKIMUY = f(X)B TOUKE C aOCIUCCON Xj.
1.1.f(x) =2x3, =x,=1.

1.2.f(x) = %x“, Xg = 2.
1.3.f(x) =3vVx, x,=09.
14.f(x) = 4sinx, xy = %
1.5.f(x) = cos5x, xp=—

2. 3ammcaTh ypaBHEHHE KacaTelbHOU K rpaduky GyHkiwmu Y = f(x)B ToUKe ¢ abCIUCCOi X
21f(x) =x*—x3+5x—2, x,=0
22.f(x) =x3+3x, x5=2

Kputepusmu olieHKHM pe3ylbTaToB BHEAYIUTOPHONU CaMOCTOSTENIbHOM pabOoThl 00y4aroIIerocs SBIsSIOTCS:

v VYpoBeHb OCBOCHHS YUeOHOTO MaTepHaa;

v YMeHne Ucnoiab30BaTh TCOPECTUUCCKHUE 3HAHUA U ITPAKTUYCCKUC YMCHUS ITPU BBINIOJIHCHUU IIPO-
(I)CCCI/IOHaJ'H:HBIX 3a4a4,

v' VpoBeHb chOpMUPOBAHHOCTH OOMIUX ¥ NPO(YECCUOHATBHBIX KOMIIETEHIUH.

CamocrosiTeabHas padora Ne 15
Tema «IIpouszBoaHas»
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Pemenne 3ana4 no reme «lIpumeHeHne NpoU3BOIHON K HCCIeI0BAHUIO PYHKIIUN»
Heawb: 3HaTh ycnoBus Bo3pacTaHusl, yObIBaHUS (DYHKIIMU, TOYEK MAKCUMyMa U MUHUMYMa () YHKIUH.

3HaTh cXeMy Hccae10BaHus (YHKIUU U IPUMEHATH €€ IPU MOCTPOCHUH rpaduka.
TeopeTudeckuii MaTepuaJl

[pusnak Bozpactanus ¢pyskuun: Ecau f/(x) > 0 B KaXk 10l TOUKe HEKOTOPOTO HPOMEKYTKA, TO Ha 3TOM
npomexxyTke GyHkius f (X)Bo3pacrTaer.

Ipusnak yoeBanus ¢ynkmun: Ecmm f/(x) < 0 B KakI0# TOUKE HEKOTOPOrO MPOMEXKYTKA, TO Ha
3TOM MpoMexyTKe QpyHKIus f (x)yObIBaeT.

Ipusnak Makcumyma dynxiun: Ecmu dyakius £ (x)HempepbiBHA B TOUKe X, a f/(x) > 0 Ha uHTEp-
Bane(a; xo) u f/(x) < 0 naunteppane (X, ; @), TO X ABNAETCA TOUKOH MAKCHMYMA.

YHpOH_IéHHaH (I)OpMy.]'II/IpOBKaZ Ecau B Touke Xo IpOU3BOAHAA MCHACT 3HAK C IIJIFOCAa HA MUHYC, TO Xg
€CTh TOUKAa MaKCUMYyMa.

Mpusnak MuauMyMa yskiun: Ecmm gynxims f(x) HempephlBHA B TOUKE Xo, a f/(x) < 0 Ha mHTEp-
Bane(a; xo) u f/(x) > 0 HaunTepBaine (X, ; @), TO Xo ABIACTCS TOUKOH MHHHMYMa

YHpOH_IéHHaH (I)OpMy.]'II/IPOBKaZ Ecau B Touke Xo IpOU3BOAHAA MCHACT 3HAK C MHUHYCA Ha IUIKOC, TO Xg
€CTh TOUKAa MaKCUMYyMa.

AJITOPUTM HCCIeI0BAHUA (PYHKIMH M MOCTPOeHUs rpadpuka pyHKIum.

[Tpu uccnenoBanuy GyHKIMK U U3YYEHUU €€ CBOMCTB C LENbIO TOCTPOEHHS rpaduKa HaAXOIAT:

1) o6macts onpeneneaust Gpyuxiuu D(f) u, ecnmn Bo3mMoxkHO, 0071aCTh H3MEHE-
aus E(f);

2) TOYKH pa3pbiBa QYHKIIMU U IPOMEKYTKH HETIPEPHIBHOCTH;

3) Touku nepeceveHus rpadrKa ¢ OCIMH KOOPINHAT;

4) mpOMEXYTKH 3HAKOTIOCTOSIHCTBA (DYHKITHH;

5) 4€THOCTh, HEUETHOCTD, TIEPUOJUIHOCTD;

6) KkpuTHYECKHE TOYKH (YHKIIUH, TOYKHA IKCTPEMyMa, SKCTPEMYMBI, IPOMEXKYTKH MOHO-
TOHHOCTH;

7) IPOMEXYTKH BBITYKIOCTH, BOTHYTOCTH rpaduka QyHKINHU, TOYKH eperuoa;

8) acummToThI rpaduka QyHKIHH;

9) MOMOMHUTEIBHBIC TOUKH (€CTH 3TO HEOOXOIUMO).

10) crpouTtcs rpaduk GyHKIHUN

Ilpumep.

5 X? +2x-1
Hccneoosams ¢ nomowbio npou3eo0Hou 1 nocmpoums 2papux gyukyuuy = ————.

Pewenue:

1) D(f)=(~;0)u(0;0)

2) x=0— mouka paspwiea ll-2o0 pooa (x=0 — ypasnenue sepmuKkaibHOU ACUMNIMOMbL).
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—1-42 0 —1++/2

y > Onpu ii%?:}>0:>Xe@i—JEﬂ)Fl+JZ+ml

y<0 npu %<O: Xe(—oo;—l—\/i),(o;—lJr\/E).

5) @yuxyus nu uémnas, nu neuémuas, m.e. 06wE20 BUAA U HENEPUOOUUECKA.

(2x+2)-x—(x2+2x-1)1 x*+1
X e

npu écex X € D(f ) Cnedosamenvho, 6cro0y 8 D(f ) @yHKyus o3pacmaem.

0

6) Haxooum npouzeéoonyio: Y =

(DyHKI/;uﬂ He umeem moueK IKCmpemyma u IKCmpemymos.

!

. [ x*+1 2
7) y :{ X2 J :_Fa

a) npux<0 y">0, credosamenvho, npu X € (— oo;O) epaghux 6ocHymulii;

b) npux>0 Yy"<O0, credoosamenvro, npu X € (O;+oo) epagux GuINYKIblIL.

8) @) npamas x=0 (ocb Oy) — sepmukanvras acumnmoma,
b) nycmo naxnonnas acumnmoma umeem euo 'y =kx+b, mozoa

2 —
= tim T ®) _ i X vax-l_y
X—>00 X X—>0 X
2 —
b:Iim(y—kx):Iim[XJr—ZZXl—x]:Z;
X—>0 X—>00 X

y=X+ 2 - YypaeHerue HAKIOHHOU ACUMNINOMbL.

Cmpoum epaghux ¢pynxygu.

v
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-1-+v2 -2 0 —1 ++/2x

[lepen BbINOIHEHNEM BHEAYAUTOPHOM CAaMOCTOSTENBLHON pabOTON, IpoYUTalTE €1IE pa3 KOHCIIEKT,
y4eOHUK U OTBETHTE Ha CJIEIYIOLINE BOIPOCH:

1. Anroputm ucciaenoBaHusi GYHKIMH U IOCTPOCHUS rpaduka GyHKITUH.

Pemutes caMOCTOATEIBHO:
Bapnanr 1

l. Haiiti KpuTHYECKHE TOYKH M TPOMEKYTKH BO3pACTaHHsI U yOBIBAHUS
1. f(x)=2x%-1
2. f(x) =—x?+2x
3. f(x) =x3 + 2x?
4, f(x)=x3—6x2+9x—1
Il. Haiitu sxctpemMym pyHkumu
1. f(x) =3x%—2x
2. f(x) =cos2x
I1. HccnenoBaTh PYHKIHIO U TOCTPOUTH Tpaduk
fx)=x3—-3x2+2

Bapwuanr 2

l. Haiitu kpuTHdeckre TOYKH U IPOMEKYTKH BO3PACTaHUS U YObIBaHHS
1. f(x)=—x?+1
2. f(x) =x%*—4x
3. f(x) =x3+ 3x?
4, f(x)=2x3—-3x>—-12x+5
. Haiitu sxcTpemym QyHKIUN
1. f(x) =3x — 5x?
2. f(x) =sin3x
1. HccnenoBath PyHKINIO U TOCTPOUTH rpadpuk

fx)=x3+3x2-1

CamocrogTeanrHas padora Ne 16
Tema «MHOrorpaHHUKH»
BrinoJiHeHne Moaes1eid MHOTOTPAHHUKOB

Heanb: 3akpenuTh MOHATHE MPaBUIBHBIX MHOIOTPAHHUKOB, IIPH U3TOTOBIIEHUN MOJEIIEH, UCIIONIBb3Ys pa3-
BEPTKH.

OpuuM U3 crnocoOOB U3TOTOBJICHUS MTPABHIIBHBIX MHOTOIPAHHUKOB SIBIISIETCS CIIOCO0 C MCIOJIB30-
BaHUEM, TaK Ha3bIBAEMBIX, Pa3BEPTOK.
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Ecmu MOZACIIb MOBEPXHOCTU MHOTOTPpAaHHUKA U3IOTOBJICHA U3 FI/I6KOFO HCPACTAKMMOI'O MaTCpHralia
(Oymaru, TOHKOTO KapTOHA U T. I1.), TO 3Ty MOJCJIb MOYKHO pa3pe3arh M0 HECKOJBKUM pEOpam U pa3Bep-
HYTh TaK, YTO OHA MPEBPATHTCS B MOJIEIb HEKOTOPOTO MHOTOYTOJbHHKA. DTOT MHOTOYTOJILHUK Ha3bIBa-
10T Pa3BEPTKON MOBEPXHOCTH MHOTOTpaHHHKA. [1J1s1 IOJTy4YeHUsT MOJICNIM MHOTOIpaHHHUKA yI00HO CHavasa
U3TOTOBUTH Pa3BEPTKY €ro MOBEPXHOCTU. [Ipu 3TOM HEOOXOIUMBIMU MHCTPYMEHTAMU SIBIISTIOTCS KIICH U
HOKHULIBL. MOieT1 MHOTOTPaHHUKOB MO>KHO CZEJIaTh, II0Jb3YSACh OAHON pa3BEPTKOM, HA KOTOPOH OyayT
pacmosiokeHsl Bce rpanu. OHAKO B 3TOM cilydae BCe IpaHu OyayT OJHOTO LBETA.

e
S ——

Ky6 OkTaspgp

Wkocaaap Jdonekasgp

CamocTosiTeJibHas padora Ne 17

Tema «Crenenn u kopHu. CTeneHHbIe PYHKIHN»
Boinosnenue npesentanun «CBoiicTBa KOpHeiD)
Menn:

1. VYcBoenue u 3aKkpensieHHe HOBBIX 3HAHMH MOJYYEHHBIX MPH paboTe ¢ JOMOJTHUTEIBHON
JUTEPATYpOH U HCIOIb30BaHNE HHTEPHET PECYPCOB.
2. ®opmHpoBaHHE YMEHHMI U HAaBBIKOB ITpH paboTe ¢ KHUrol. BocnuTaHne caMOKOHTPOIIA
OO0umme TpeOOBAHMA K NIPE3eHTALMMU:

o IlpesenTanus He nomkHa ObITh MeHblIe 10 craiinos.

o IlepBblif TUCT — 3TO TUTYJIBHBIN JHUCT, HA KOTOPOM 0053aTEIbHO JODKHBI OBITH MPECTABIICHBI:
Ha3BaHUE MTPOEKTA; Ha3BaHHE BBITYyCKAIOIIEH opraHu3anuy; GaMuins, IMsi, OTIECTBO aBTOpPa;, IIe
paboTaeT aBTOp MPOEKTa U €r0 JOJKHOCTb.

e Crnenyrommum ciaiiioM JOJKHO OBITH COJEpKaHUE, T/I€ IPEACTABICHBI OCHOBHBIE ATaIbl (MOMEH-
ThI) ypoKa-Tipe3eHTauuu. JKemnarenbHo, 4ToObl U3 COAEPIKAHUS 10 TUIEPCCHUIKE MOXKHO TepeiTu
Ha HeOOXOMMYIO CTPAHHUILYy U BEpHYTHCS BHOBb Ha COJIEpKaHHE.

o Jlu3aifH-3proHOMUYecKHue TpeOOBaHUS: COYETAEMOCTh LIBETOB, OTPAHUYCHHOE KOJUYECTBO 0OBEK-
TOB Ha CJIaifjie, IBET TEKCTA.

e B mpesenTanuu He0OX0AMMBI UMIIOPTUPOBAHHBIE OOBEKTHI U3 CYILECTBYIOIUX IIUPPOBBIX 00pa-
30BaTeNbHBIX pecypcoB. (Haunbomnee nmpuemiembiM u ynoO6HbIM B padote siBasiercs [IOP «cnosnsb-
3oBanne MicrosoftOffice». K nannomy pecypcy nuMerorcst yueOHO-MEeTOANYECKHE PEKOMEH AN
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11 iegaroroB. BHoBb ke mpumienmue [{OPb1, B OCHOBHOM, CIIOXKHBI B YIIpaBJICHUH, TPEOYIOT OT
YUUTENA-TIPEIMETHHKA JIOTIOJIHUTEIBHBIX CepbE3HBIX 3HAHMI B o0nacti unpopmaruku u MKT);
e MOCIEIHUMHU ClalJaMH ypOKa-IIPe3eHTAMH JOKHBI OBITh IIOCCAPHM U CIIUCOK JINTEPATYPHI.

CamocrosiTeibHas padora Ne 18

Tema «CteneHu u kKopHU. CTeneHHbIe (PYHKIMN»

Pemenne 3ana4 no reme: «IllpeodpaszoBanne BbIpaKeHUil, COAEPKANUX CTENEHU ¢ APOOHBIMH IO-
Ka3aTeJIAMID)

Hean:

1. KoppekTtupoBaTh 3HaHHS, YMEHHUS M HaBBIKU B TeMe: «IIpeoOpa3oBaHue BbI-

pPaKEHUH, COJEPIKAIIUX CTETICHU C IPOOHBIMH MTOKA3ATEIISIMI.

3aKpenuTh U CUCTEMaTU3UPOBATh 3HAHHMSI 10 TEME.

3. Ompenenuts ypOBEHb YCBOSHUS 3HAHWH, OLIGHUTH PE3yJbTaT NEATEIHHOCTH
oOyJaronuxcs.

no

Hepezl BbBIITOJTHCHHECM paﬁoTbl:

1. OtBeTuTh Ha KOHTPOJIbHBIE BOIPOCHI:
a) [laiite onpeneneHue CTeNeHN C HaTypalbHbIM, OTPULIATEIbHBIM U APOO-

HBIM IIOKa3aTCJIAMHU.

0) IlepeunciuTe CBOMCTBA CTETIEHEH C PAllMOHATIBHBIM ITOKA3aTEIIEM.

2. W3yuuTh ycroBHe 3aaHUH U1 IPAKTUIECKON paboTHI.
3. OdopmuTts oTuet o padore.
TpenupoBounasi Tadauua

Brerauciaure:

2 3 5 3 2 4 2 3

8| (Va2 | 42 646 25 | V271 | 325 | (VB | 164
3 1 1 1 1 1 1 1
S| a2 Y2 | 1253 1)3 | 16 4 1)2| g14 1)3

9 8 16 27
1 1 1 1 1 1 1 1
6 164 642 83 325 273 814 643 252




1 34 43 24 53 25 33 50 23
a b C d e f g h
BapuaHTbl camocTosATeIbHON PadoThI
Bapuanr 1.
-2
. L5 232 25(;]
Breruucnure: a) 2_1; 0) 273; B) [—)3 ;D) .
8 625-5
Bapuanr 2.
2 IR 2 4N
Beraucnure: a) 17; 6) 273; B) 9-0,027 3 +(— ; T) 485 —| .
125 9
Bapuanr 3.
3 9
1 2 7
-2 2 — 4 .34
Breruucoure: a) 2 ; 6)1253; B) 472, 1 3, T) 12% -3 .
3 64 L
4 4
Bapuasnr 4.
i L \-0T5 ENGES
Borumciure: a) (-1)7; 6) 36 2; B) (%j ~12.000817%%°; r¥64:2 5./ 210

Bapuanr 5.

Brrauciure:

Bapuasr 6.

Brraucnure:

Bapuanr 7.

1
a) 5°-(=3) 2 +(-3)%; 6) 16 4;
5 1 4 11

a) 06: 6) 100 2; ) 25.25;
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1
1 —E 9 -1 _E
Brrumcnure: a) (6~2_2) ; 0)92; B) (—j :

6l7 ol
) 313

Bapuasnr 8.

2
_1 4 _3 _5
Bommcmure: a) (-3)™4;  6) 0.01 2;  B) (—j ,

1 4
r) 136° + 0,027 3 +[o,2‘13 12573 (%)

KpI/ITCpI/IﬂMI/I OLICHKHU PE3YyJIbTATOB BHC&y,HHTOpHOﬁ CaMOCTOSITEIbHOM pa6OTbI o6yqafomeroc;1 SABJIAKOTCA:

v VpoBeHb OCBOCHHUS y4eOHOI0 MaTepraa;

v' YMeHHe UCIOIb30BaTh TEOPETUUECKUE 3HAHMS M IIPAKTUYECKHE YMEHHMS IIPH BHIIIOJHEHUH IIPO-
deccroHanbHBIX 33/1a4;

v' VYpoBeHb chOPMUPOBAHHOCTH OOMIUX ¥ NPO(YECCUOHATBHBIX KOMIIETEHIIUH.

CamocTosTebHas padora Ne 19

Tema «Iloka3zatenbHast ¥ JorapupmMuyeckas GyHKIUN»

Pemenue 3aga4 no reme: «PemieHue nokasareJbHbIX YPaBHEHHI, HEPABEHCTB M CHCTEM YpaBHe-
HUH»

Henab: 3HaTh METOBI PELLICHUS] T10KA3aTEIbHBIX YpPAaBHEHUN M HEPABEHCTB, IPUMEHATh X IIPU pelie-

HUU YIPa)KHEHHM.
Teoperuyeckunii MmaTepuaJ

Crenenu uncen ot 0 1o 10

n 0 1 2 3 4 5 6 7 8 9 10
2" 1 2 4 8 16 32 64 128 256 512 1024
3 1 3 9 27 81 243 729 2187 6561 19683 59049
4" 1 4 16 64 256 1024 4096 16384 65536 262144
5" 1 5 25 125 625 3125 15625 78125 390625
6" 1 6 36 216 1296 7776 46656 279936

7" 1 7 49 343 2401 16807 117649
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8" 1 8 64 512 4096 32768
o 1 9 81 729 6561 59049

10" 1 10 100 1000 10000

Pemenne kBapaTHbIX YPABHEHUI: DopMyJibl COKPAILIEHHOTO0 YMHOKEHUS
a-x>+bx+c=0 (a + b)? = a* + 2ab + b?
D = b? — 4ac,

~b+vd (a — b)* = a* — 2ab + b*

Ectu D > 0,10 X1 5 = o

Eciu D =O,T0x=2—
@ a’—b*=(a-b) - (a+b)
Ecam D < 0, To kOpHel HeT

(a+ b)? = a® + 3a?b + 3ab?® + b3

(a — b)3? = a® — 3a®b + 3ab? — b3

CBoiicTBa cTeneHeit CBoiicTBa KOpHeii N-0ii cTeneHu
1. a™-a" = a™m" 1. Nab="%a-\Vb
“ N VT
3 (am)n — am-n
4. a®-b" = (a-b)" 3. V¥a=""a
5. an = Yam 4, Ram = ('{/E)m
6. a "=~
o 5. "NVavk = Yam
a’=1 6
a n b -n . a* =a
G =0
m 7. an =‘am
9. Yam = an

IMoka3aTeabHOe ypaBHEHHE — 3TO yPaBHEHHE, B KOTOPOM HEH3BECTHOE COJICPIKUTCS B TIOKA3aTele CTe-
IICHU

1. Meroa ypaBHUBaHHUs NOKa3aTeaei
ITokasaTenbHoe ypaBHeHne a' ™) = a8®)  paprOCHIBHO ypaBHeHHIO f(X) = g(X), r/ie a — MOIOKHUTEb-
HOC YUCJIO0, OTIIMYHOC OT HYIJIA.
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Ipumep 1
Pemnte ypaBHeHue:
254 = 64;
Pemenue: [Ipeacrasum 64 kak 2° u mepenymenm 3ananaoe ypaBHeHue B Buje: 224 = 28, 1o ypasne-
HUE PAaBHOCWJIBHO YPaBHEHUIO: 2X — 4 = 6, OTKyJaHAXOIUM X = 5.
OtBeT: Xx=5
IIpumep 2
Pemnth ypaBHEeHUE:

(1)2)(—3,5 _ 1 .
3 V3

1
Pemenue: [Ipeobpazyem 7 KeK

1
1 1\2
T= (5) H NEPpEIrIIEM 3aJaHHOC YPABHCHUC B BUJC:
32

3
2x — 3,5 =0,5, oTkyna HaxoIUMX = 2.
OtBeT: X =2

2x—3,5 =
1 ’ 1\2
(—) = (g) . OT10 YPaBHCHHUC PABHOCUJIPHO YPaBHCHUIO:

IIpumep 3
Peuuth ypaBHeHue:
029 _ . x—2.
—F = 50,044,
[Ipeobpaszyem neByIO 4acTh ypaBHEHHUSI:

x—0,5
(O,Z)X_O’S — (%) — (5—1)x—0,5 = 5-1(x-05) — 50,5-x

1
V5 = 5z = 505
50,5—x
— ©05—=x-05 _ £—x
05 = 5 =5
[Ipeobpazyem mpaByrO 4aCTh YpaBHEHHS:
4 x—2 1 xX—2
50042 =5-(=)  =5-(sz) =552 =5-520
100 25 G

=5-. 54—2x — 51+4—2x - = 55—2x;
TakuMm oOpa3om, MbI TJaHHOE ypaBHEHHE IPe0Opa30BaIy K BUAY:
57X = 55—2x )
Hanee nmomyuaem: —x =5 — 2X, otcrogacneayerx = 5. OTBeT: x=5
IIpumep 4
Peumuts ypaBHeHUe
647 - 3° = 576

Pemenne. 3ameTum, 4TO
64 = 82, 576 = 242

Toraa naHHoe ypaBHEHHE PABHOCHIJIBHO Ka)KJIOMY M3 ypaBHEHUI

83" = 242, (8-3)" =242, 24° =242

OTKyJa X = 2.

IIpumep S

Pemuts ypaBHeHUE

5. 2* = 3; JlaHHOE ypaBHEHHE MbI HE MOKEM IIPUBECTH K OJHOMY OCHOBaHHMIO. Mcronbp3yeM MeTo[ Jio-
rapupMUpPOBAHHUS.

Jlorapudmupyem g1aHHOE ypaBHEHHE 1O OCHOBAHHIO 2.

log, 2* = log, 3;
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Hcnone3yto cBoiicTBO JiorapudMa, JaHHOE ypaBHEHUE NEPENUIIEM B BUJIE:
x -log, 2 = log, 3, yuutsiBas, uro log, 2 = 1, Halifiem 3HaYeHUE X:

x =log, 3

Pemurs camMmocTosiTEIbHO:

1. 3*=9;

1 X
2.(5) =1
. 0,5 = 0,125;
. 10 = Y/1000;

1
X — .
5 5 ~ 35

ORGE-

(5x2+x—2)3_x — 11

A~ w

o

~

8. 2x+1 — 4;
9. 531 =0,2;

10. 6278 = 216",

Pemenne nokasarebHbIX ypaBHeHHii. MeTo/ BbIHOCA 32 CKOOKH

OO0pa3ubl pemenust

1. Pemmrts ypaBHenue: 31 — 2-3%72 = 25
B 11eBO#i 4acTH BBIHOCHM 33 CKOOKH CTETleHb C HAMMEHBIINM TT0Ka3aTeNeM, To ecTh 3° 2. B pesynbrare
HOJTyYUM:

x_z 3x+1 2. 3x—2
3 3x—2 - 3x—2 =25

3x—2(3x+1—(x—2) _ 2) = 25
3x—2 (3x+1—x+2 _ 2) = 25

3*72(33 —2)= 25
3*=2.25 =25

32 =1, 372 = 3%, omcuooacredyem, umox = 2.

OrtBeT: x = 2.
YpaBHeHus1, CBOASIIIHECH K KBAAPATHBIM (MeTO/ 3aMeHbI)
OO0pa3ubl pemieHust
2. PemmTs ypaBueHue: 4¥ + 251 — 24 =0,
Pemienue: 3amMeTHB, 4TO 4= (22X = 22 = (29?2, a2*fl=2.2%
[lepenumem 3aaHHOE YpaBHEHHE B BUJIC:
(29)2 4 2-2—=24=0
BBoauMm HOBYIO iepeMeHHyr0: t = 2%, Tor/1a ypaBHEHHE IPUMET BU/I:
t? +2t—24=0
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PemmB kBagpaTHOE ypaBHEHHUE, IOIYYUM: t; =4,t, = —6. Ho tak kak t = 2%, To HaJ(0 pEIIUTh JBA
YpaBHEHUS:

2" =4 u2* # —6

Pemum nepBoe ypaBHeHHE:

2% = 2%0otcroacuenyer, uTox = 2.

PaccmoTpuMm BTOpOE ypaBHEHHE.

Btopoe ypaBHeHUE HE UMEET pelieHus, Tak kKak 2* > 0 11 J1r00bIX 3HAYCHUH X.

Otser: 2.

Pemmnth caMmocTOATEIBHO:

1. 2% 43-2"—=10=0;

1\ 2% 1\¥
2 (5) -5-() —6=0
3. 2:4°-5-22+2=0;
4, 32 -3 =72;
5. 25 —2"*=15;
6. 371 +372 4 373 =3159;
7. 2-3"13 —5.3%2 = 1443;
IToka3aTenbHBIC HEPABEHCTBA

TToka3aTensHBIMU HEPABEHCTBAMH Ha3bIBAIOTCA HepaBeHcTBa Buaa: a/ ) > a9™) rpe a — monoxurens-
HOE YKCJIO0, OTIMYHOE OT 1, M HepaBEHCTBA, CBOISIIMECS K 3TOMY BUILY.

Teopema. Ecm a > 1, To nokasarensHoe Hepasenctsoa’ @) > a9 paprocunsro HepaBeHCTBY TOTO
cmbicna: f(x) > g(x).

Ecin 0 < a < 1, To mokazarensHoe HepapenctBoa’ ) > a9(*)papHoCHIBHO HepaBeHCTBY NPOTHBOIIO-
noxHoro cMeicna: f(x) < g(x).

IIpumep 1.
Pemmuts HepaBeHcTBO: 2274 > 64
Pewenne:
HepasencTso npeobpasyem: 2254 > 26, D10 HepaBeHCTBO PaBHOCHIIBHO HEPABEHCTBY TOTO K€ CMBICIA
2x — 4 > 6,omkydax > 5.
Otser: xe(5; )
IIpumep 2.
2x-3,5
Pemnts HepaBeHCTBO: (§) < 7

Pemenue:
1

1 1\2
BOCHOHB3yCMCH TEM, UTO \/_§ = (g) , ICPCTIMIICM 3aJIAHHOC HCPABCHCTBO B BUC!:
1 1

2x-3,5 0,5
’ ’ 1
(5) < (E) . 3/1€Cb OCHOBAHUEM CITYKHUT YUCIIO 3 < 1. 3HauyuT, paccMaTpuBaeMoOe HEPABEHCTBO

PaBHOCWIIBHO HEPABEHCTBY MPOTHBOMOJIOKHOTO cMbIcia 2x — 3,5 > 0,5, omxyodanaxooum: x > 2 .
Otser: xe(—o0; 2)

IIpumep 3

PemmuTh HepaBeHCTBO: 0,5’“2 —3r < 0,538

Tak xak 0,5 < 1, To 3aJaHHOE HEPABEHCTBO PAaBHOCHIILHO HEPABEHCTBY MTPOTHUBOIIOIOKHOTO CMBICIIA
x2—3x>3x—8, mex*—6x+8=>0

HaiieM KOpHH KBaJpaTHOTO TpexuieHa x> — 6x + 8

X1 = 2,X2 =4,

3HaUNT, HEPaBEHCTBO X° — 6x + 8 > 0 mMeeT cMbIcH Ipu X < 2, unux > 4.
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Otser: xe(—o0; 2) U (4; )

Ipumep 4

Pemuts HepaBeHcTBO 367 > 1,

Pemenne: 357 > 30, tak kak 3 > 1, To 3TO HEPaBEHCTBO PABHOCUIIEHO HEPABEHCTBY TOTO XK€ CMBICTIA
6 —x > 0 Orcrona cinenyer —x > —6. Yunoocumnpasyrounesyouacmonepasencmeana(—1).

3HaK HepaBEHCTBA MIOMEHSIETCS] Ha MPOTUBOIOJIOKHBIM.

x<6

Otser: xe(—o0; 6).

Ipumep 5

3x—7 7 7x—3
Pemmuts HECPaABCHCTBO (;) < (g)

Penrenue.

-1
7 3
Bocnonb3yemcs Tem, 4to 3= (;)

3x—=7 3 —7x+3
U 3amummem HCPAaBCHCTBO B BUJIC: (;) < (;)

3
Tak kak - < 1, TO HEPaBEHCTBO PaBHOCUJIHBHO HEPABCHCTBY MPOTHBOIIOJIOKHOTO CMBICIIA!
3x—7>-7x+3,

10x > 10,
Orcroga cnenyert, x > 1.
Otser: xe(1; o)

Pemuts camMmocTosITENIBHO:

1. Ilpu kakuX 3HAYEHUSX 4 W3 HEPABCHCTBA a*! > a*? cleayeT HEPaBEHCTBO: Xq > X7
2. Ilpu kakuX 3HAUEHUSAX 4 W3 HEpaBEHCTBa a*! > a*2? cleayeT HEPaBEHCTBO: X; < Xp?
Pemnts HepaBeHCTBO:

3. 5'<625;
4. (%)x < %8
5. (5) <u
6. 21 < 32;
7. 3*<1;

3x+6
2 4
8.(G) >3

9. (0,1)>° < 0,001;
10. 45x—1 > 163x+2;

IMpumep 7
Pemmuts HepaBeHcTBO 2° — 272 < 3.
Pemenue:
BEIHOCHM 33 CKOOKH CTeNeHb C HAaNMEHBIIMM MoKasaTenem, T.e. 2% 2.
Homyunm: 2*72(22 — 1) < 3,
2*-3 <3,
2X <1, maxxax2® = 1 mo
2r <20
Tak kak ocHOBaHMEe 2 > 1, TO HEPABEHCTBO PAaBHOCHIIBHO HEPABEHCTBY TOTO ke cMbIcia x < 0.
Otser: xe(—o0; 0)
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Pemuth caMOCTOATEILHO:
1.2 + 2*t2 < 20;

) (%)3x+4 N (§)3x+5 -6

3.2"t2 — 2* > 96;

IIpumep 8

Pemmuts HepaBeHcTBO 72X — 87+ 7 > 0
Pewenue.

3amenuM :7* =t, t > 0;

[omyunm HepaBencTso: t2 — 8t + 7 > 0. Tpexunen t? — 8t + 7 pasnoxum na muoxurenu: (t — 7)(t —
1>0.

t<7;t>1.

7°<7, a=7>1mox<1

7°>1, 7°>7°% a=7>1 mox>0.
Otser: xe(—o0; 1) U (0; )

IMpumep 9

Pemuth HEpaBeHCTBO: % 4+ 27 -3 <0;

Pewenne: 2* = t,t > 0; Ilonyunm HEpaBEHCTBO: itz +t—-3<0;

[IpeoGpasyeM HepaBeHCTBO: t2 + 4t — 12 < 0;

Tpexunen t? + 4t — 12 pasnoxum Ha MEOkuTenn (t +6)(t—1) <0
t+6>0,cnenoBarenso, t—1<0.2" <1, takkak @ =2>1, mo x <O.

Pemmth caMOCTOSITEILHO:
1L.7%—-8-7"+7>0;

2. 9" —6-3" < 27;

3, (%)zx—e-(é)x+7<o;

4.2%% _5.2" 12> 0;

CucreMbl NOKAa3aTeJIbLHBIX YPABHEHUI
[Ipumeps! ¢ pemeHusImMu.

IIpumep 1
Pemuts cucremy.
{Zx +y=1
3x+y =9
Pemenue: Bocronb3yeMes crnocoO0OM MoICTAHOBKU. BeIpa3uB U3 MepBOro ypaBHEHHUSI Y, MOTYIHM
y=1—2x. Torga 3729 = 9y 3 = 37, OTKy/Ia
1—x=2, x=-1. CnenoBarenpo,y =1—2-(-1),y =3.
Otser: (—1;3)
IIpumep 2
Pemuts cucremy:
x+y 3—

{2 -(vV2)" = 165

g — 3 =72
Pemenue:

1. TIpeoGpazyeM mepBoe ypaBHEHHE CHCTEMEBI K 60JIee TPOCTOMY BUY:

5. (\/ﬁ)xﬂ/ — 163x—y (\/E — 2%)

5. 93 — 4Gx-)

49



21+% _ pl2x—dy

x+y
1+ > =12x— 4y
2+x+y=24x—8y
23x —9y =2

2. TIpeobpasyem BTOpoe ypaBHEHHE K Gojiee mpocToMy Buy. BBeaem HOBYIO nepemennyio z = 3777,
Toraa BTopoe ypaBHEHUE CUCTEMBI IIPUMET BUJI:
72—z =72,0tkynaz, =9, z, = —8. U3 ypasuenns 37 = 9 naxomum:
x +y = 2; ypasuenne3"” = —8 He nmeer peureHuii.
Wtak, BTOpoe ypaBHEHHE CHCTEMBI HAM yIaJI0Ch IPe0oOpa3oBaTh K BULY: X + y = 2
3. Pemmm nonmy4eHHyIO CUCTEMY YpaBHEHUIL:
23x—9y =2
{ x+y=2
VMHOXHUM 00€ 4acTH BTOPOIO YPaBHEHHs HA 9 M CIIOKHUM MOJTyIEHHOE YPABHEHHE C NIEPBBIM ypaBHE-
HHUEM CUCTEMBI:

(23x—9) + (x+9y) =2+18;
5

2y = 2 -

32x 0, X 3

N3 ypaBHeHuUs x +y = 2 HAXOJUM: §+y =2, y= %

5 11
OrtBer:(=; =

(8’ 8
Pemmnth caMmocTOATEIBHO:

x—y= 527 = 125
19.1. {42x_3y . 19.4, { S
32 =12 oY _ 16
19.2. { _ 19.3. {
271 -3" =5 3 =27

CamocTtosiTenbHas padora Ne 20

Tema «Iloka3areibHas ¥ Jorapupmuyeckas GyHKIUN»

Pemenne 3aga4 no teme: «IIpeodpazoBanue BbIpaskeHHU, coJepKaAIMUX OKA3aTe/bHbIE H JIOTa-
pupmuyeckue GQyHKUHIY

Llenb: 3HaTh OCHOBHOE JIOrapHU(PpMHUUECKOE TOXKIECTBO, CBOMCTBA JIOrapu(pMOB, yMETh IPUMEHATh UX MPH

pELIEHUN YIIPa)KHEHU.
Teopernuyeckuii marepuaJ:
Onpenenenuesnorapugpma

Jlorapugpmom yncia b mo 0OCHOBaHMIOQ HA3BIBACTCS MTOKA3ATEINb CTEIICHH, B KOTOPYIO HY>KHO BO3-
BECTH d, YTOOBI MOJTYIUTH b.

1 log b=¢, a’=b, a=0, a£l, b>0
SITHYHbIE JIOrapudMbI (J1 -
Hec e Jjorapu¢msl (JorapupmMbl IO OCHOBA log,ya 0003HavYar0TCA lgq wnlga
Huto 10) KakK
HarypaabHhsle Jjorapudmsbl (JtorapudmMbl 10 OCHOBA- log,a 0003HaYaI0TCs In o wia P a
HUIO €) Kak
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CaoiicTBa T0orapupm

aSf=h a=0 az#l, b=0
log,1=0
log_a=1
log _a™ =m

HeiicTtBus ¢ Jorapupmamu

J0rapu@m npoussene- |, (@-b)=log,a+log, b

=0 oFl
HUA:

a=0 b=0

? 2

&
Jorapugm 4acTHOro: logﬂ[g] =log,a-log b, ¢c>0, c#l, a=0, b>0

sorapudm cremenn: log a*=k log_a, ¢>0, c#l, a>0

1
Jorapum KOpHs: logﬁ—’ffc_z =—log,a, c=0, c#l, a=0
7
nepexoja K HOBOMY OC- log, «
log,a= , b=0 bFEL a=0 c=0 c#l
HOBAHHIO: log, b
Onpenenenue Jorapugpma

Jlorapudmom umcia b mo ocHoOBaHUIOG HA3bIBaeTCs MMOKA3aTelb CTEIICHH, B KOTOPYIO HYXKHO BO3BEC-
TH a, YTOOBI TIOJTYYHTS D.

log b=¢, a’=b, a=0, a£l, b>0
JecsitTnunbie Jorapumspl (JiorapudMel o OCHOBA- log @ 0003HaYAIOTCSI g & wnn fga
Huto 10) KaK

HartypaasbHble jJorapu¢msl (Jorapudmsl 1o OCHOBA- log .a 0003Haua0TCs

£

I o S
HUIO €) KaK

CaoiicTBa Jorapugma

g f=h a=0 a#l b=0
log,1=0
log a=1
log a™ =m

HeiicTBus ¢ Jorapupmamu
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Jorapudm npomssenenns:  10g, I:f:z -b): log.a+log. b, c=0, c#l, a=0, b=0
a
JIorapu(pM 4acTHOro: logﬁ[gj =log a-log b, c>0, c#l a>0 b>0
JorapugM cTeneHu: log a*=klog a, ¢»0, c#l, a>0
" 1
JorapumM KopHsi: logﬁ—\jrc; =—-log,a, c>0, c#l, a=0
i
- 1

TIEPEXOIL K HOBOMY OCHOB2 log,a= o84 , b=0, b#l a=0 c=0 c#l
HUIO: .

log b= 1 0 1, b>=0, bzl
JomnojiHuTEILHBIE (POPMYJIbI: 08P = log,a’ a=l, azxl =L #

log. b log b

Bu? _ PEn” _ log, &

log,c log,c

log b.log c=log b .log c

IfIlog"EJ: blog"a

log b%=log b, a>0, a#l, 5>0

1

Jlorapudpmuyeckue ypapHeHU

OcHOBHBIE THIIBI JTOrapuPMHUYECKHX YPABHEHUIL:
1). log Af(X) = g(x), a>0, a # 1

2). log of(X) = log 49(x), @>0,a # 1

3). co log%ax +cilogax +¢,=0, c#0,a>0,a# 1

4). 10g h F(X) = 10g hexy 9(X)

5). 109 ne F(X) = log g f(X), Tme f(x), 9(X), h(X) — 3amannBIChyHKINH.

Mertoas! pelieHus JOrapu(pmMuyecKux ypaBHeHHH.

1. MeTon penieHHsI HA OCHOBAHMM ONIpe/ieseHus Jorapupma.

Teopema. Ypasuenus logf(X) = g(x), a>0, a # 1 u f(x) = a®® pasrocunbHbI

2. MeToa noTeHUMPOBAHMSI.

[Tycth @ # 1 — puUKCHPOBaHHOE MOJIOKUTEIBLHOE YHCIO U MYyCTh JaHO ypaBHeHue 10gaf(X) = lo-

0a9(X). 3aMeHy 3TOr0 ypaBHEHHUS YpaBHEHHEM
ypasuenns 10g,f(X) = logag(X).
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3ameuanue. [loTeHIIMpOBaHNE YPaBHEHUS MOXKET IIPUBECTH K MOSABICHUIO TOCTOPOHHUX KOPHEH.

[pumep. Ypasuerue |g (xX*— 4) = Ig (4x — 7) NPUBOIKT K YpaBHEHHIO — cieacTBHI0 (X2 —4) = (4X —
7), UMEeIoIIEMY KOPEHb 1, TOCTOPOHHUH AJI1 HCXOHOIO ypaBHEHUS.

Teopema. Ypasuenue 10g,f(X) = 10920(X) paBHOCHIBHO TH000# U3 CHCTEM:

fx) =gx)
f(x)>0
gx)>0
{f(X) =g(x)
f(x)>0
{f(x) =g()
gx)>0

Teopema. Ypasuenue 10gnxf(X) = 10ghx9(X) paBHOCHIBHO J1I000# U3 cHcTEM:

X)) = X
Fa 2 (69 = 9
hix) =0 glx)>0
h(x) = 1 h(x) >0
h(x) #1

Teopema. Ypasuenue |0gnhxf(X) = 10ggxf(X), rae f(X), g(x), h(X) — 3aganHBIe QyHKIMN pPaBHOCHIBEHO
000 U3 CUCTEM:

h(x) = g(x)
f(x)>0
h(x) >0
h(x) #1

h(x) = g(x)
f(x)>0
gx)>0
gx)#1

a. Mertoxa BBeieHUSI HOBOM MEPEeMEHHOM.
Ypassenue Co 0g%x + ¢y log X +¢;=0, co#0,a>0,a# 1
O0603HauuB |0gaX =y ¥ pelIuB MoyueHHOE KBaJApaTHOE YpaBHEHUE, TPUIEM K ypaBHEHHIO TUNa 1).

OTMGTI/IM, 49TO0 4aCTO MCXOAHOC YPaBHCHUC CBOJUTCA K OJHOMY M3 YKAa3aHHBIX THIIOB ITOCJIC HEKOTO-
PBIX TpeoOpa30BaHM, HCTIOIB3YIONINX CBOMCTBA JIOrapu(pMOB.

Jlorapudmmnyeckne HepaBeHCTBA
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OCHOBHBIE THIIBI TOTApPU(PMUUECKUX HEPABEHCTB:

1). logaf(x) >g(x), a0, a # 1

2). log 2f(x) <g(x), a>0, a # 1

3). log Af(x) > log 20(x), a>0,a # 1

4). co log?ax +cylogax +¢,>0, co#0,a>0,a+# 1

5). 10g n(x) f(X) > 10g ne) 9(x)

Pe]_HeHI/Ie yKa?)aHHBIX HepaBeHCTB OCHOBAHO Ha C.He[[yIOH_H/IX yTBep)KI[eHI/IHX:

Teopema. Ecim a> 1, to nepaBenctBo 10g,f(X) >100,0(X) paBHOCHIBHO 1F000# K3 CHCTEM:

fx) > g(x)
fx)>0
gx)>0

fx) > g(x)
gx)>0

Ecmu 0<a <1, To HepaBeHcTBO 100,f(X) >100,0(X) paBHOCHIBHO 1H000# U3 CHCTEM:

f(x) < g(x)
f(x)>0
gx) >0

V&)<g@)
f(x)>0

Teopema. Hepasencto 10gnx)f(X) >100nx)J(X) paBHOCHIBHO COBOKYITHOCTH CHCTEM:

0<h(x)<1
fx) < g(x)
f(x)>0

h(x) > 1
fx) > g(x)
glx)>0

Teopema. Hepasenctso log,f(X) >g(x), a> 1paBHocuibHO Hepaserctsy f(X) >a®™, npu 0<a< 1 — cucreme
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{f(x) > q9™®)
f(x)>0

Teopema. Hepasernctso 10g,f(X) <g(X), 8> 1paBHOCHIIBHO cCHCTEME

{f(x) < q9™)
fx)>0 '

npu 0<a< 1 — nepasenctsy f(x) <a®®.

JaMeuaHusl.

1). Ecniu ucxoiHoe HEPABEHCTBO COJIEPKUT 3HAKU > WM <, TO B COOTBETCTBYIOIIEH PAaBHOCHJIBHOU CHC-

TeMe (HepaBEHCTBE) CJIEyeT MOCTABUTh 3HAK HECTPOrOro HEPaBEHCTBA
HbIx ¢ O/13.

2). I'poM03aKOCTh PUBEAEHHBIX TEOPEM, HEOOXOJUMOCTh PACCMOTPEHUS Pa3IMUHbIX CIy4yaeB B 3aBUCH-

MOCTH OT OCHOBAHHs Jiorapu(pma CIIy’KaT IPUIHMHON MHOTOYHCICHHBIX

EeHHA HEPABCHCTB pPACCMATpUBACMOI'0 BUAA. CJICI[yeT Tak)Ke U30erarTh OHH/I60K, CBJ3aHHLIX C HCIIpa-

BUJILHBIM HCIIOJIb30BaHUEM (POPMYIL.

Pemmnth caMmocTOATEIBHO:

BO BCCX HCPABCHCTBAX, CBA3aH-

OLIMOOK, XapaKTEepHbIX IJIS pe-

BapuanTt 1
1. Boruncnuts:
1.1. 5,1'08519; 1.2, 78716, 13, 121*osizt; 14, 1og23i2;

1.5 logy7 9 ; 1.6.31+l0835;
2. BI:ISICHI/ITB HpI/I KAaKUX 3HAUYCHUSIX X UMECT CMBICII BI)Ipa)KeHI/IGI

21logi(4—x); 2.2. loge(x* —16);  2.3. logs —=;
2 3

x—4 "’
3. Bbruucaurs:

3.1, 22+logz5. 39 93loga4. 33 log 7 25

log7 5
4. BbIYUCIHUTE:
4.1log 55 + logys 3;
4.2.1ogp1 5 +logg 1 2;
4.3.logs 50 — logs 2;
4.4)og, 87;

4.5.log3 Y169;
Bapuanr 2

1. BoruauciauTs:
1.1. 6,318637; 1.2. 5loss13, 13 72tlogr4. 14 Jog,

1.5. logys 8 ; 1.6.58502,
2. Brisicuuts ITIPU KaKUX 3HAYCHUAX X UMeeT CMBICII BBIPAXKXCHHUC!

2.1logo,(7 —x);  2.2. logz(x* — 16); 2.3. logs 7+23X;
3

—
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3. Broryucaurs:

log 4 36
3.1, 3ltlogs8, 39 g2logs3.3 39840,
log4 6

4. BLIYUCIUTD:
4.1.10g12 3+ 10812 4,
4.2]og14 +log19;

6 6

4.3.log, 192 — log, 3;
4.4.]og; 9'0;

4.5.log;s 3/225;

CamocrosiTeibHasi pagora Ne 21

Tema «Iloka3zatenbHas u Jorapupmuyeckass GyHKIUN»

Pemenue 3agau no teme: «Pemenne JgorapupMuvecKux ypaBHeHHH H HEPABEHCTB)

Heab: 3HaTh METOBI pelieHUsT  JIOrapu(MUIECKUX YPAaBHEHUN U HEPABEHCTB, IPUMEHSThH UX IIPU pe-

HIEHUH YIIPaKHEHUM.

Teopernueckunii MarepuaJ

OCHOBHBbIE THIIBI JIOTAPU(PMHUYECKHX YPABHEHH:

1). logaf(x) = g(x), >0, a # 1

2). log of(X) = log 49(x), @>0,a # 1

3). co log?x +clogax +¢,=0, c#0,a>0, a# 1

4). 10g n(x f(x) = log ny 9(x)

5). 109 ne f(X) = log g f(X), Tme f(x), 9(X), h(X) — 3anannBIChyHKIIH.
Mertoasl pemieHus JJorapupmMuyecKux ypaBHeHH M.

3. Mertoa peuieHnsi HA OCHOBAHUHU OoNpe/ieJieHHs Jorapudgma.
Teopema. Ypasuenus 10g,f(X) = g(x), a>0,a # 1 u f(x) = a%™ PaBHOCHIIBHBI
4. MeToa NOTEHUMPOBAHMUS.

[Tycts @ # 1 — puUKCHpPOBAHHOE MOJOKUTEIHLHOE YHCIO U MyCTh JaH0 ypaBHeHue l0gaf(x) = lo-
0a9(X). 3aMeHy 3TOr0 ypaBHEHHUS YpaBHEHHEM f(x) = g(X) Ha3bpIBAIOT MOTEHUHPOBAHUEM
ypaBHenus 10g,f(x) = logag(x).

3ameuanue. HOTeHHI/IPOBaHI/Ie YpaBHCHHA MOXKET MPHUBECTU K IMOABJICHUIO ITOCTOPOHHUX KOpHeI\/’I.

[Tpumep. YpaBuenue Ig (x*— 4) = Ig (4x — 7) MPUBOJUT K YPAaBHEHHIO — CIIEJICTBUIO (X*—4) = (4x —
7), uMerommeMy KOpeHsb 1, TOCTOpOHHUH IS UCXOTHOTO YPaBHEHUSI.

Teopema. Ypasuenue 10gaf(X) = 10gag(X) paBHOCHIBHO J1t000} U3 CHCTEM:

56



f(x) =g(x)
f(x)>0
gx)>0

{f(X) =g(x)
f(x)>0

{f (x) =g(x)
g(x) >0

Teopema. Ypasuenue 10gnxf(X) = 10ghx9(X) paBHOCHIBHO J1I000I N3 cHcTEM:

Fo 55 £ = 9@
h(x) > 0 gx) >0
hix) =1 h(x) >0

h(x) #1

Teopema. Ypasuerue 10gnhxf(X) = 10ggxf(X), rme f(X), g(x), h(X) — 3aganHBIe QyHKIMU PaBHOCHIBEHO
1r000H U3 cucTeM:

h(x) = g(x)
f(x)>0
h(x) >0
h(x) #1

f(x)>0
gx)>0
gx) #1

Jh(X) =g(x)

a. Meroxa BBe1eHUsI HOBOM IepPeMEHHOM.
Ypasuenue Co 10g%x + ¢y log ax +¢2=0, co#0,a>0,a# 1
O603HauuB |0gaX =y U penuB Mony4eHHOE KBaIpaTHOE YpaBHEHHE, MPUAEM K ypaBHEHUIO THma ).

OTmeTHM, 4TO 4aCTO MCXOJHOE YPAaBHEHUE CBOJAUTCS K OJHOMY M3 YKa3aHHBIX THUIIOB IIOCIIE HEKOTO-
pBIX MTpeoOpa3oBaHui, HCIOIB3YIOINX CBOWCTBA JIOTapu(MOB.

Jlorapupmuyeckune HepaBeHCTBA

OcHoBHbIE THIIBI JTOTApU(PMUIECKUX HEPABEHCTB:
1). logaf(x) >g(x), a>0,a # 1

2). log Af(x) <g(x), a>0,a # 1

3). log af(X) > log 29(x), @a>0,a # 1

4). colog’x +cylogax +¢>0, cu#0,a>0,a+# 1
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5). log n f(X) > log nx) 9(x)
PCI_HCHI/Ie yKa3aHHBIX HepaBeHCTB OCHOBAHO Ha CHe,Z[yIOH_[I/IX yTBep)KI[eHI/IHX:

Teopema. Ecnu a> 1, To nepaBenctBo 10gaf(X) >10g,0(X) paBHOCHIBHO TF000# U3 CHCTEM:

f(x)>gXx)
fx)>0
gx) >0

fx) > g(x)
gx) >0

Eciu 0<a <1, To HepaBeHcTBO 100,f(X) >100,0(X) paBHOCHIBHO 1H000# U3 CHCTEM:

flx) < g(x)
f(x)>0
gx)>0

V@)<g@)
f(x)>0

Teopema. Hepasencto 10gnx)f(X) >100nhx)J(X) paBHOCHIBHO COBOKYITHOCTH CHCTEM:

0<h(x)<1
fx) < g(x)
f(x)>0

h(x)>1
f(x) > g(x)
gx) >0

Teopema. Heparenctso 10g,f(x) >g(X), 8> 1paBHOCHIBHO HepaBeHCTBY f(X) >a9%), npu 0<a< 1 — cucreme

(70> a0
f(x)>0

Teopema. Heparenctso 10g,f(X) <g(X), 8> 1paBHOCHIIBHO cHCTEME

(7)< a0
fx)>0 °

npu 0<a< 1 — nepasencry f(x) <a®.
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JaMeuaHusl.

1). Ecniu ucxoqHoe HEpAaBEHCTBO COJEPKUT 3HAKU > WM <, TO B COOTBETCTBYIOILIEH PaBHOCWIBHOH CHC-
TeMe (HEpaBEHCTBE) CIIEYET MOCTABUTh 3HAK HECTPOIOr'0 HEPABEHCTBA BO BCEX HEPABEHCTBAX, CBSA3AaH-
Hbeix ¢ O/13.

2). 'poMO31KOCTh PUBEAEHHBIX TEOPEM, HEOOXOAUMOCTh PACCMOTPEHUS PA3/INYHBIX CIy4aeB B 3aBUCH-
MOCTH OT OCHOBaHUs Jiorapudma ciaykaT IPUIMHON MHOTOYUCICHHBIX OIIMOOK, XapaKTePHBIX AJIS pe-
IIEHUs] HEPAaBEHCTB paccMaTpuBaeMoro suja. Cienyer takxke n3derath OImMOOK, CBA3aHHBIX C HElpa-
BUJIBHBIM UCIOJIb30BaHUEM (HOPMYII.

OO0pasubl pemenns JorapupmMuuecKnx ypaBHeHu i
1. Pemuth ypaBHeHHE:
logz(x — 2) + logs(x + 2) = log;(2x — 1)
Pemenue: Vcnons3ys popmyay: log, x + log, y =log, (x - y), 3aMmeHuM cymmy Jlorapug)mMoB IIPOMU3-
BEJICHUEM:
logz((x—2) - (x+2)) =logz(2x — 1)
x?—4=2x—-1
x? — 4 —2x+1=0

x)—2x—-3=0
X1 = 3, Xy = —1.
[Iposepxka:

X1 = 3

log;(3 —2) +logz(3+2) =log;(2-3—1)
logz 5 =log3 5

Xy = -1
log3(—1 —2) +logz(—1+ 2) =log3(2 - (—1) — 1) - He cyImIecTBYeT.
Otser: x= 3
2. Pemmnth ypaBHeHHe:
logix + log, x — 2 = 0. Mcmomb3yeM MeTo]| 3aMeHBl.
logyx=t = t24+t—-2=0
ty =1, t, = —2. [logcTraBuM B 3aMEHY.

o1 1
log,x=1=>x= 411=4, log,x=-2=x= 4 2:4_2:E'

TBET: X = 4; X =—,
OtBe ; T
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Pemuth caMOCTOATEILHO:

Neni/n

BapuanTt 1

3xt2 _ 3x =72
2-3%3 _5.3%2 = 1443

2% 43:2~10=0
12X 1X
) =5:(¢) —6=0
6 -5z

log3x — 2logsx —3 =0
log; 2 = log; x* —log, 8

logo7(x + 3) +logg7(x — 3)
=logo7(2x — 1)

[Toka3zaTenbHbIE U JOTapuPMHUUECKIE HEPABEHCTBA

1

2% 4+ 2¥t2 <20

7*> 7146
72X —8-7X+7>0

022 —-12-02*+02>0

log;(2 — x) <log,(3x + 6)

log:1(1 — 2x) > log:1(5x + 25)
3 3

CamocrosiTeJabHass padora Ne 22

Tema «BeKTOpbI B IPOCTPAHCTBE»
Beinosinenue npoexkta « BekTopsl B IpOCTpaHCTBE)»

Hean: chopMupoBaTh HABBIKH I10 COJIEPKAHUIO, OQPOPMIICHHIO U BHIMTOIHEHUIO TIPOEKTA, OTPEICIUTHCS C BBIOO-

pOM MoOJENei;

COJICHCTBOBATH BOCIIMTAHUIO aKKYPaTHOCTH, 3CTETUUECKOTO BKYCa;
MIPUBHUBATH HABBIKH I10 TUIAHUPOBAHHIO CBOEH pabOTHI.

Boinoanure IPOEKT MO TeME, UCITOJIb3YH METOANICCKHEC PCKOMCHIAIIMM MO BHINMOJHCHHUIO MMPOCKTA.

CamocrosiTesabHast padora Ne 23

Tema «MeToa KOOPAUHAT B IPOCTPAHCTBE»

60

Bapuant 2
2% — x4 = 15
3x~1 4 3x-2 4 3x3 = 3159

24 —5:2542=0

1\* 1\*
4-(=) +15-(5) —4=
() +15-(3) -4=0
logix —4logax+3 =0

log, x* = log, 2 + log, 18

logi1(x + 2) + logy1(x — 2)
=log;1(2x—1)

+(5) >

2%t2 _ 2% 5 96
9 —6-3% < 27
2X X

(1) 8 (1) +7<0
7 7
log; 5(4x — 5) =log, 5(3x — 6)

logpg(2x — 3) <logpg(3x—5)



Brinosinenue pedepara «/lexkaprt u ero mareMaTuieckue TPyabh»

Heﬂbi IMPpUBUTH OGyLIaIOH_II/IMC}I HaBBIKHW CaMOCTOATCIIBHOI'O UCCIICAOBAHNA U YMCHHUC TBOPYCCKU BBITIOJI-
HATH padoTy.

(peKOMeHIAlUH CM. B MPUJIOKEHHH)

CamocTtosiTeJibHasi padoTa Ne 24

Tema «IlepBooOpa3Hasi U HHTErPa»

Pemrenue 3a1a4 no teme «BpIuuc/ieHre oMpeie;IEHHOT0 HHTErPaJia»

Henab:1. KoppexkTupoBaTh 3HaHUS, YMEHUS U HABBIKU B TeMe: «BbIunclieHNEe ONpeaesIeHHOTO0 HHTErpa-
aa.

2.3aKpenuTh U CUCTEMAaTU3UPOBATh 3HAHUS IO TEME.

3.0npenenuTs ypoBEHb YCBOCHUS 3HAHUM, OLIEHUTD PE3YJIbTAT JIEATEILHOCTH CTYJIEHTOB
Ilepen BbInmoJIHeHHEM PadOThI:

1. OTBeTUTH HA KOHTPOJIbHBIC BOIIPOCHI:
a) Uro Ha3bIBaeTcs epBo0Opa3HoOi HyHKIUU?

6) ChopmynupyiiTe OCHOBHOE CBOMCTBO IEPBOOOPA3HOIA.
B) ChopmynupyiiTe TpH MpaBuiIa HaX0XKJICHHUS IEPBOOOPA3HBIX.
r) 3anmummre Gopmyny Hetorona-JleriOnuma.

2. V3yunTh 00pasibl peIeHHBIX IIPHMEPOB.

3. BeImomHUTH 3a1aHUS TSI CAMOKOHTPOJIS.

4. VI3y4nTh yCIOBUE 3aJaHUH JUIS IPAKTHYECKOM PabOTHI.
5. Odopmuts otuet o padoTe.

YKka3aHus K BbINOJTHEHHIO pa0d0ThI

2
[TPUMEP 1. Beruucnaure uHTErpan J.(— AX+4+x° )dx .
-2

PELIEHMUE. Haiinem MHOXeCTBO BceX MepBOOOpa3HbIX A QYHKIUU — 4X + 4 + x2:

X2 X3 2 X3
F(X)=—4-——+4-x+—+C=-2x" +4x+—+C.
2 3 3
[Tonb3ysice hopmynoit HetoTona-JleiiOuuna, nosydaem:

2

2 3 5 ;
J‘(—4X+4+x2ij= —2x2+4x+% = _2,22+4,2+% _ _2.(_2)2+4_(_2)+(—§) _
2 P

—8+8+§ — —8—8—§ =211.
3 3 3

OTrBET: 211.
3

[TPUMEP 2. BelsicHuTe, Ipu KaKOM OTPHULIATEILHOM 3HAYEHUH IEPEMEHHON A BEPHO PABEHCTBO
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a
.|‘2x3dx =-75?
—2a
X4
PEIIEHUE. [TockoJbKy aJist 2x3 OJTHOM M3 MEPBOOOPA3HBIX SABISICTCS 7 ,

T2x3dx =[§J

a

a® (-2a)' _ 15a°

S L. 2 2 2
CJ‘ICI[OBaTeJ'II)HO, Hy>KHO peI_HI/ITB ypaBHeHI/Iei
4
3 15a _ 75,
2
~15a* 15
2 2
at=1,
a=+1.

OTpI/IHaTeHBHHﬁ KOPCHb 3TOI'0 YpaBHCHUS — 3TO YHUCJIO -1.

OTtBerT: -1.

3aanus 1J151 BbINOJHEHUs] padoThl

Bri6epuTe npaBuUIbHBIN BapHaHT OTBETA.

1. 3nauenue Jl'(— 6X + X + 9}1X paBHO:
-1

2)181; 6) 182 B) 19,
3 3 3

2a
2. PaBenctBo .[ x3dx = 3,75 (rae a> 0) BepHO, ecllia PaBHO:
a

a)l; 6)2; B)3.
Pemmnth caMmocTOATEIBLHO:

Bapuanr 1.

T

2 12
1. BeuucnuTe HHTETPAIBL: a) j x2dx ; 0) I(l + COS 2X)dX .
] 0

62



1 2
2. JIoKaXHTe CIpaBeIINBOCTh PAaBEHCTBA: I 2X +1 dX J‘ (X3 — 1}ix.
0 0

Bapuanr 2.

T

2 2 d
. X
1. BobluncnuTe UHTETpabl: a) I —2sinxdx ; 0) j— .
0 V2% +5
T
2 3
2. JIoKaxHTe CIpaBeJIMBOCTh PAaBEHCTBA: ICOS Xdx = J. x2dx .
0 0

Bapuanr 3.
4 2
1. BeiuuciauTe UHTErpajbl: a) I ax_. 6)_[ ox >
70082 X L (x+1)

2. I[OKa)KI/ITC CIIpaBCAJIMBOCTDb paBCHCTBA!

Ot Wy
<2
o
x
o
Il
[re— |~
o
> || X

Bapuanr 4.
37
1 2
1 dx
1. Bemuucnute unTerpans: a) | —dx; 0)
e o]
4

z
4 1
dx
2. Jloxaxkute CIIpaBEIJIMBOCTH PaBEHCTBA: J- = J. dx .
0

Cos“ X
Bapuanr 5.
2z
2 3 -
1. BbIUHCITUTE UHTETPATBL: a) J. —x3dx ; 0) jsin(§—3x)dx
-1
T
3 1
dx dx
2. BepHo 1mm HepaBeHCTBO: I — <j—2 ?
L Sin“x 71X
2 2
Bapuasr 6.
z
T dx ‘
1. BelyucnuTe UHTErpansl: a) | — ; 6) @+ 3X)4dx.
02
> sinx 5
6

3. BepHo 1 HEpaBEHCTBO: .[ x*dx < f—
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Bapuanr 7.

2 7
1. BeruucnuTe UHTETpAIbl: a) IZCOS xdx ; 0) I o
0

2«x+2'

T
4 8
dx dx
2. BepHo 51 HEpaBEHCTBO: j > .[ ?
0

Bapuasnr 8.

5 2
1. BpruucnuTe UHTETPAIBL: a) I x*dx ; 0) jsin 2xdx .
1 0

z 1
2 3
2. BepHO JIn HEPaBEHCTBO: .[COS xdx > I
T 2

CamocrosiTeabHasi pagora Ne 25
Tema «IlepBooOpa3Hasi 1 HHTErPaI»
Pemenue 3agau no teme «IIlpumMeHenne HHTErpasa AJisi BbIYUCIEHUS MJIOMIaAeil 1 00beMOB)

Heab:1.KoppekTupoBarh 3HaHUS, YMEHUS U HaBBIKU B TeMe: «lIpuMeHeHue orpeieIeHHOro HHTerpaia
JUISL BBIYMCIIEHUS TUIOIIAAEH U 0ObEMOBY.

2.3aKpenuTh U CHCTEMAaTU3UPOBATh 3HAHUS TI0 TEME.

3.0mnpenenuTh ypoBEHb YCBOEHUS 3HaHUM, OLIEHUTh PE3YJIbTaT AE€ATEIbHOCTU Y4-CSl.
Ilepen BbImosiHeHNEM padoOThI:

1. OTBeTuTh Ha KOHTPOJIBHBIE BOIPOCHI:
a) Kakyto ¢urypy HazpiBaroT KpuBOJIMHEHHOM Tpanenuei? [Ipuseaure npu-
Mepbl KPUBOJIMHEWHBIX TPAIICLIAMN.

6) 3anummre GopMyiTy AT BBIYMCICHUS IUIOIMIAAN KPUBOJIMHEHHOMN Tpare-
LUH.

B) [lokaxkute Ha pUCYHKax M 3alULIMNTE UHTErpajibHble (GOPMYIIbI, C IOMO-
HIbI0 KOTOPBIX MOXKHO BBIYUCIIUTH IUIOMIAAN QUTYp, HE SIBISIFOIIUXCS KPUBOJIU-
HEHHBIMH TPAIICIUSIMH.

r) 3aNUIIUTe U C MOMOIIbIO WILTIOCTPALUA TPOKOMMEHTUPYHUTE UHTETpaib-
HYI0 QOpMyTTy JUIS BBIYHCIEHUS 00BEMOB TEl.

2. C moMompo o0y4Jaroreld TabauIbl TOBTOPHUTH TUTAH BBIYHCIICHHS TIOMIAIH
KPUBOJIMHEHHOM Tpamnenuu U N3y4uTh 00pa3Ilbl PEIIEHHBIX 3a7ad.
3. BBINMONTHATE 3aJ1aHUs JJI1 CAMOKOHTPOJISA (B TaOJIHIIe).
4. VI3yuuTh yCIOBHE 3aJlaHUi AJIsI IPAKTHUECKON pabOTHI.
5. Odopmuts otyer o pabore.
Teoperuveckuii MaTepuas
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Omnpeneneuue: HeonmpenenennsiM uaTerpaiom ¢ynkuuu f(X) HazpiBaeTCs COBOKYITHOCTB IIEPBOOOPA3-
HBIX (YHKIHI, KOTOpBIE OMPE/ENIEHbl COOTHOIIEHUEM:
F(x) + C. 3anuceBator: [ f(x)dx = F(x) + C, rne F(x)- ectb HekoTOpas mepsooOpasHas (yHKIHMH
f (x) Ha sTOM npomexytke, C — const. [Tpu sTom 3HaK f Ha3bIBACTCS 3HAKOM MHTETrpana, f (x) - mompIH-
TerpanbHOl (QyHKIme, f(x)dx - MOABIHTErpaIbHBIM BBIPAXKEHHEM, X - TIEPEMECHHAs WHTETPUPOBAHMS,
C- mocTosiHHAsI UHTETPUPOBAHUSI.
Onepanus HaxO0XACHUS HEONPEIECICHHOT0 HHTErpajia OT JaHHOW (DYHKIIMU Ha3bIBAETCS MHTETPUPOBAHU-
eM JaHHOW (PyHKIUH.

WnTerpupoBanue — onepaius, odpaTHas onepauuu nuddepeHupoBanus. Y BCSIKOI HENpepbIB-
HO Ha JaHHOM MHTepBaje (PYHKIHUU CYIIECTBYET HEONpeAeTIeHHBIH HHTErPpall.

Taﬁ.lmua HEONIPEIACJICHHBIX MHTEIPaJIoB

d 1
fdx=x+C fsinxdxz—cosx+C J—x=—arctgf+C
a’+x? a a
xn+1
fx"dx - N +C fcosxdx =sinx +C thxdx = —In|cosx| + C
n+
dx dx
f— = In|x|+C f —— = —ctgx +C ctgxdx = In|x| + C
x sin®x
] *d —ax+C ] dx tgx + f—dx [ x+C
— = = arcsin—
T a costx  IXTE Va2 — x2 a
dx dx 1 X—a
X X _ -
fé’dx—{’ +C fl+x2—arctgx+6 sz—az 2aln|x+a|+c

CBoiicTBa HeONpe/IeIeHHOr0 HHTErpaJa:
[dF(x) = F(x) + C;
[kf(x)dx =k [ f(x)dx;

[rreo £ g@ax = [ redx £ [ g
[ flax + b)dx = %F(ax +b) + C;
Omnpenenenne: Gurypa, orpannueHHas CHU3Y OTpe3KoM [a, b] ocu Ox ,cBepXy rpadrikomM HEMpPEepHIBHON

bysknun y= f(x), IpuHUMarOIIEN NOJ0KUTEIbHbIE 3HAYEHUS , @ C OOKOB OTpE3KaMH NPSIMBIX X = a, X =b
Ha3bIBAETCSI KPUBOJIMHEMHON Tpanenuen.

§ = J; fx)dx = F@)| b= F(b) - F(a).

Oo0pa3zen pemenus:

Buiyucaume naowaos kpusonuneno mpaneyuy, 02paHudeHHo TUHU-
Mu

y=4-x*uy=0
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Pewenue:

1. y =4 - x’- kBagpaTu4Has QyHKIUs, rpauk — napadoJia, BeTBH HaNpaBJIeHbl BHU3, BePIIMHA

(0;4)

y =0 - och abcuucc.

2. Haitném Touku nepecedeHust mapadosibl ¢ OChIO X:

x> =4, x=2,

x = —2.

x*—4=0;

3. Haiiném momanb KpUBOJIMHEWHOMN Tpanenuu mno Ggopmyre:

2
S—f(4 Ddx = 4 x32—4223 4. (=2
= x9)dx = | 4x 3 )| _o = 3 (=2)
-2
=8 8+8 8—16 16—16 51—102 0.2
—°73 3 3 3~ 103(07)

3a,I[aHI/I€. Breraucnure miomans (i)I/IprLI, OFpaHquHHOﬁ JIMHUAMMUN:

a) y:\/;, y=2,Xx=9;

6)y:x2, y=2-x,y=0.

(=2)°

)

Ne [1maH BBIYKCIICHUS TJIOIIAIN [Ipumenenue m1aHa
mIa- KPHUBOJIMHEHHOH Tpamnenyun a) y=+/X,y=2,x=9 0)
ra y=x2,y=2-x,y=0
1 | CtpouM 3a1aHHbIC JTMHUU W IITPH- o
XOBKOW oOTMeuaeM @Qurypy, Iio- 2
aap KOTOPOM HAN0 HAWTHU. YCTa- ¥ C =X
HOBHM, SIBIISIETCS JIM 3Ta (Qurypa B -
KPHMBOJIMHENHOM Tpanenueit — 0 o
A E v
a b A 8 .
i a b
2 | 3amuceiBaeM (Gopmyiy mist BeYUC- | S =S aApcpE — SABDE = S=Spac +SacB =
JICHUS TIOIIAIU HCKOMOU (UTYpBI
b b a 9 b
= [/xdx — [ 2dx = [x“dx + [(2—x)dx
a a 0 a
3 | Haxomgum mpenensl UHTETpHpPOBa- 2
=4/ X , = ,
HHA y \/_:>\/;=2:>X=4, y=Xx =
y =2, y=2-X;
2 _ _ o
a=xp=4b=xg =9 =X +X-2=0=>x=-2;
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dopmyre (*)

4 | BelunciaseM UCKOMYIO IIJIOLIAAb 110

2
S=2— (xB.em.
3 ( )

S:szdx+.2[(2—x)dx:
0 1

Ipumepor. Beraucnure miomanb GUrypbl, OrpaHHYCHHON JTHHUSMU:

1) y:xz,y:O,x:Z; 2) y:x2,y=1; 3) y:—x2+1,y=0;

4) y:l+x2,y:2;

5) y=e*,y=0,x=0,x=1; 6) y:x3,y=\/§; 7) y=2x—x2,y=%; 8) y:x3,y:1,x:2

;9) y:E,y:G—x.
X

Pemmnths caMmocTOATEIBHO:

Bapuasnr 1.

1. BslumciuTe WIOmAab GUIyphl, OrPAHNYEHHOM MMHUAMK: Y = X2 —3X+4, y=X+1.

2. Buwibepume npasunvrulii gapuanm omeema.
[Tnomans purypsl, n3o06pakeHHON Ha

PUCYHKE, BBIYHUCIIACTCA 110 Q)opMyne:

a) S= ?(xz—z}ix—z;
-2

0) S:}(x2+2)jx+2;
-1

B) S= }(x2 +2hx-2.
-2

Bapuanr 2.

:;/_
2

1. BsrumciuTe miomaas GpUrypsl, orpaHndeHHOM mHmsamn: Y = 05x? —2x+3, y=7—X.

2. Bwibepume npasunbHblil 6apuanm omeemd.

[Tnomane ¢urypsl, n300pakeHHON HA

PHUCYHKE, BBIUUCISETCS 110 hopMyIie:

A
4




a) S= }(x2 +4)dx—3;
-2
2

6) S = j(—x2+4)1x+3;
-2

B) S= }(4—x2)jx—3.
-2

Bapuanr 3.

1. Beoruncnute miomaas GUrypbl, OrpaHUYCHHON TUHUSAMU: Y = (X — 2)2 , y=4- X2,
2. Buvibepume npasunvhwiii 6apuanm omeema. Ilnomanb GUrypsl, orpaHUYCHHOMN JTHHUSMU
y=+x-1, y=2, y=0, x=0, paBHna:

2 1
a)4—; 0)4; B)3—.
) 3 ) ) 3

Bapuasnr 4.

1. Beoruncnute miomans GUrypbl, OrpaHUYCHHON TUHUSAMU: Y = X2 —2x+2, y=2+4x—x>.
2. Buvibepume npasunvhuiii 6apuanm omseema. Ilnomanb GUrypsl, orpaHU4€HHON TUHUSMU

y=+/x+1, y=2, y=0, X=-2, paBHa:
1 2 2

2)41; 6)32; )42

)43 D335 Ay

Bapuanr 5.

1. BblumcnuTe miomans GUryphl, OrpaHHUEHHON MMHMAME: Y = X2 —2X+4, y=3, x=-1.
2. Buibepume npasunvHblli  6éapuanm omeema. llmomanbs QUIypsl, OTrpaHUYEHHOM JIMHUSAMH

y=e2x, y=0, x=0, x=a (a>0),paBHa T,ecnn,apaBHoz

e 1
a)—; 0)0,5; B) —.
)2 ) )2e

Bapuasr 6.

1. BsruuciuTe miomaas GUryphl, OrpaHHIEHHON MMHIAMA: Y = 4X —X?, y=4—X.
2. Bwibepume npasunvHblli  6apuanm omeema. llmomanbk QUTYpHl, OTPAaHWYCHHOW JIMHUSMH

y:2eo’5X, y=0, x=0, x=b (b>0),paBHa 4e2 — 4, ecnu b paBHO:
a) 2e; 0)4; B)ﬂ.
(]

Bapuanr 7.

1. BrruuciauTe miomanb GUrypsl, OTpaHUYEHHOM JUHUAMHA: Y =6+ X — X2, =6-2X.
yp p
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2. Buvibepume npasunvhuiti 6apuanm omseema. [1nomaab QUrypsl, orpaHU4€HHON TUHUSMU

y=2—|x|, y:X2 , paBHa:

5 2 1
a)2—; 0)1—; 2-.
)2gs Ol ®)2g

CamocrosiTeibHasi pagoTa Ne 26

Tema «luauHAp, KOHYC, IIAP»

Boinosinenue npoekra «Tesia Bpamenusi B Moeil npodgeccum

ean: chopMupoBaTh HABBEIKH 10 COJEPIKAHMIO, 0(OPMIICHUIO W BBITIOIHCHUIO MPOEKTA, ONPEACITUTHCS C BEIOO-

pOM MoJEneH;

COZICMCTBOBATh BOCIIUTAHUIO aKKYPATHOCTH, 3CTETUYECKOTO BKYCA;

MIPUBUBATH HABBIKH 110 TUTAHUPOBAHUIO CBOESH PabOTHI.

BbInoJiHMTE NPOEKT M0 TeMe, UCIO0Jb3y METOAUYECKHE PEKOMEHAALMHU 0 BHINOJHEHUIO MPOEKTA.

CamocrosiTeanbHas padora Ne 27
Tema «QO0BbeMBI TEI»
Bbll’lO.]'IHel-[I/Ie COOﬁIIleHI/Iﬂ 10 TeEMeE: «Oﬁ'beMbI TEJD»

I.Ie.]’[b: IIPUBUTH O6y‘~IaIOHII/IMCH HaBbIKHU CaMOCTOATCIIBHOI'O UCCIICAOBAHUA U YMCHUEC TBOPUYCCKH BBIIIOJI-
HATB paboTYy.

TPEBOBAHMS K O®OPMJIEHUIO COOBILEHMI

v Tekct coobIeHUs pacneyarars Ha Oymare popmara A4,

v' Tlo BCceM CTOPOHAM JINCTA OCTABHUTH OIS OT Kpast JIucTa. Pasmepsl: IeBoro moJist - 20 MM; IpaBoro
noys - 10 MM; BepxHero moJist - 15 MM; HUKHEro moJis - 15 mwm.

v' Ucnonb3oBats mpudt TimesNewRoman. 1[Bet mpudra gomkeH ObITh 4€pHBIM, Kerb — 12 .
MO’KHO UCTIONB30BaTh KOMITBIOTEPHBIE BO3MOKHOCTH aKIIEHTHPOBAHWSI BHUMAHUS Ha OTIPE/ICIEH-
HBIX TEPMUHAX, TPUMEHSI Pa3InYHbIe CIOCOOBI HaUepPTaHUSI.

v/ 3aroyioBKH Clie/lyeT pachoyarath B CEpeIHHE CTPOKH 0€3 TOYKU B KOHIIE U MeYaTarh MPOMTHCHBIMH
OykBamH, HE IOTUEPKUBasl.

v’ Jlis ab3aneB, He ABISIONINXCS 3ar0JIOBKAMHU, YCTAHOBHUTH OTCTYII IIEPBON CTPOKH Ha 12,5 MM 1
BbIpaBHHBaHUE — IO IIMpHHE. PaccTrosiHne Mexay ab3anamu — 3 1T.

v' Ecnu B coobmieHnn 6osiee OHON CTPAaHHMIIBI, TO CTPAHUIIBI CIICYET HyMEepOBaTh apabCKUMH I (-
pamu.

v O06s13aTesbHO HAlEYaTaTh CIIMCOK UCIOIb30BAHHBIX HCTOYHUKOB (Ha3BaHHE CTaTel, CAlTOB, M
ap. u agpeca Web-crpanuir). B cooOmiennn J0mKHBI ObITh CCBUIKH Ha UCTIONB3YEMYIO JINTEPATY-
py.

v He 3a0yapTe nmoanucars coodiienre (ykasarh (aMUIUio, MMS yJallerocs, moAroTOBUBILETO CO-
oOmieHwue).

CamocTosiTeJbHas padora Ne 28

Tema «O0BeMBI TEI»

Pemenne 3aga4 no teme «Iliiomaau nopepxHocTu u 06beM puryp BpameHus»

Henan: 3HaTh popMyIBI s BRIYUCICHHS IIIOMIA 1€l TOBEPXHOCTH (GUTYp BpaIlIEHUS] U YMETh IPUMEHSATh UX TpU

PCHICHUH 3ada4.

TeopeTnyecknii MaTepuaJ
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Neni/mn HaumenoBanmne pu-  MN3o0pakenue
rypsl

dopmyJia miIo-
maaed moJTHOM 1
00K0BOI1 MOBEpX-
HOCTH

1 Huauuap S¢ = 2nRH
Sh
= 2nRH + 2nR?
b b
e So = Tl'RZ

V=mR*-H

2 Konyc S = mRI

S, = mRl + nR?

S, = mR?

V—1 R?-H
_31'[

3 Cdoepa, map

V—4 R3
_311'

PemmmTh caMmocTOATEIBHO:

Bapwuant 1

1. Paaunyc ocHOBaHUS HMJIMHAPA PaBEH 2 M, BBICOTA - 3 M.

Haiinure momaas 60KOBOM MOBEPXHO-
CTH ¥ 00BEM ITUIIHUHAPA.
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2. Ilnomaas oceBOro cedyeHus MWIMHIPA paBHa 4 e Haiinure momaas 60KOBOW MOBEPXHOCTH U
00beM LIWIKUH/IpA.

3. JlBa nunmHapa 00pa30BaHbI BPAIICHHEM OJHOTO M TOTO K€ MPSIMOYTOJIbHIKA BOKPYT €ro HepaB-

HBIX CTOPOH. PaBHBI JIM Y 3TUX HWJIMHAPOB IIONIA/IH: a) OOKOBBIX; 0) OJIHBIX TOBEPXHOCTEH?;
B)0OBEMBI?

4. Tlnomans OOKOBOW MOBEPXHOCTH KOHYCA B JIBa pa3a OOJIbIIe IO OCHOBaHus. Haiiiure yron
MEX1y 00pa3yroleil KOHyca U IMI0CKOCThIO OCHOBAHHUS.

>

2 1ros
5. Ilnomans Gonbiioro kpyra mapa pasHa 3 cMm”. Haliaure ruiomniaib moBEpXHOCTH U 00bEM miapa.

6. Ilnomaam mMoBepXHOCTEH ABYX IIApOB OTHOCATCS Kak 4 : 9. Haiinute oTHOIIEHNE UX THAMETPOB.
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8. TIpsMOyroibHUK BpaliaeTcs BOKPYT OJHOW U3 CTOPOH, paBHOU ScMm. [Tnomans 60koBOi OBEpX-
2 s
HOCTH IWJIMHJIPA, TTOJIy4EHHOTO MpH BpameHuu, paHa 100 cm®. HaliquTe miomanp npsmo-
YT OJIbHUKA.

Bapuanr 2

1. OceBoe ceuenue nuauHapa - kBaapar. [1nomans ocHoBanus pasHa 1. Halinute momaas moBepx-
HOCTH ¥ 00BEM ITUIHH/PA.

2. Pagmyc ocHOBaHUsI KOHYca paBeH 3 M, BbIcOTa - 4 M. HaiiiuTe momnaas HOBEpXHOCTH U 00BEM
KOHYCa.

3. OOpasyrolas KoHyca paBHa 4 1M, a yroJ IIpH BEPIIMHE 0CEBOro ceyeHus pasen 90°. Berunciure
I0IIa/1b OOKOBOM MOBEPXHOCTH M 00BEM KOHYCA.

72



JIBa KOoHyCa 00pa30BaHbI BPAIICHUEM OJTHOTO U TOTO K€ MPSIMOYTOJBHOTO TPEYTOJIbHUKA BOKPYT
€ro HepaBHBIX KAaTeTOB. PaBHBI W y 3TUX KOHYCOB ILIOLIA/U: a) OOKOBBIX; 0) MOJHBIX TOBEPXHO-
creii? B)oObeMbI?

Kak u3MeHUTCS MI0maab MOBEPXHOCTH U 00BEM IIapa, €CIIM YBEIWYUTh PaJNyC mapa B: a) 2
pasa; 0) 3 pa3a; B) N paz?

CeueHue mapa mioCKOCThI0, OTCTOSIIEH OT IIEHTpA IIapa Ha paCCTOSTHUU § CM, UMEET paauyc 6
cM. HaiimuTe miomaas moBepXHOCTH U 00BEM Iapa.

OKoJ10 IPSIMOYTOJIBHOTO Napajlieenuneia, U3MEpEeHns KOTOpOro paBHbl 1 1M, 2 1M U 3 1M, onu-
caH map. Haliqure muiomaas ero noBEpXHOCTH.

[TpsAMOYTONBHUK, OJTHA U3 CTOPOH KOTOPOT'O paBHA 5CM, BpAIla€TCsl BOKPYT HEU3BECTHON CTOPO-

uel. [11011a/16 GOKOBOI TTOBEPXHOCTH LIHIIMH/PA, TTOTYIEHHOTO [PH BPAILCHHH, paBHa 607 cM.

Haiinure nnomans npsMoOyrojibHUKA.

CamocrosTeabHas padoraNe 29

Tema «JjieMeHTBhI MAaTEMaTHYECKOH CTATUCTUKH, KOMOMHATOPMKH U TEOPHHU BePOSITHOCTEH

Pemenue 3ajJa4v 1nmo TeMe: «Onepaunn HaJ MHOKECTBaAaMM)»

Pemenue 3aga4 1o reme «J1eMEHTHI TEOPUH BEPOSATHOCTH

BoinosiHenue coodenus Ha Temy: «[IpakTHyeckoe npuMeHeHNne KOMOMHATOPHBIX 32124

I_Ie.]'l]::Hay‘-II/ITBCSI BBITIOJIHATE OINCpaliui HAd MHOKCCTBAMMU.
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Teopemuueckuiit mamepuan

MHuoswcecmeom Ha3bIBAIOT COBOKYITHOCTH OOBEKTOB, 00BbEAMHEHHBIX MO ONPEICICHHOMY MPU3HAKY.
MHO0X€CTBO COCTOUT U3 AIEMEHTOB (MHO’KECTBO CTYACHTOB KOJUJIEIKA, palliOHAJIb- HbIX uncen). MHo-
JKECTBa 0003HAUYAIOTCS 3arJIaBHBIMU OyKBaMHu JaTHHCKOrO andasuta A, B, C ... DieMeHTh MHOXKECTBA
0003HAYArOTCS MaJIBIMU JJATHHCKUMH OyKBamu a, b, c, ... ,y. Ilpumep 1. Ecnu N — MHOXe-
CTBO HaTypanbHbIX uncen, 102 € N, 10 E N,no -5 N. IIpumep

2. ITycts A — MHOXeECTBO Bcex cTpaH EBponbl, Torna AHms € A, B TO BpeMs Kak
Nupus € A.

Oo6veounenuem muodcecme A, n A) Ha3pIBalOT MHOKECTBO B, cocrosiiee
U3 BCEX TEX JIEMEHTOB, KOTOPHIE IPHHAIIICKAT XOTSI Obl OTHOMY U3 MHOXKECTB A1 ,A7 .

Hepeceqeuuem MHOJICecme Al n A2 Ha3bIBAIOT MHO>KCCTBO B, COCTOAIIICC N3 TCX U TOJIBKO TEX
3JICMCHTOB, KOTOPBIC ITPUHAJIICIKAT 1 MHOKCCTBY A]_ n MHO)KGCTByAz OJHOBPCMCHHO.

Paznocmuio munoorcecme Al n A2 Ha3bIBaOT MHO>KCCTBO B, COCTOALICC
TOJIBKO H3 TCX 3JICMCHTOB MHOXKCCTBA Al , KOTOPBIC HC COACPKATCA B MHOKCCTBC Az.

ﬂonwmeuuem (,Z[O U) MHO’KECTBa A Ha3bIBA€TCS MHOKECTBO A BCCX 3JICMCHTOB,
HC IMPHUHAJIC)KAIIIUX A, HO IIpUHAUIC)KAIUX YHUBCPCAJIbHOMY MHOKCECTBY U.

3aganus I CAMOCTOATEILHON Pad0ThI

3anummTe MHOXKECTBO A, 3JIEMEHTHI KOTOPOTO CyTh JACIUTEIHN Yncia 24.

Haiinnte MHOXECTBO LIEJIBIX KOPHEW YpaBHEHUS 9x% - 1=0.

Haiinure nepeceuenne muokects A = {0, 1, 2,3}, B={-1,2, 3,4, 5, 6}.

[Tycth X — 3TO MHOKECTBO FOCYIaPCTBEHHBIX MPEINPHUATHI C TOT0BBIM 000poTOM b HE

M owbdhdRE

Huxke a. [lycts Y — 3To MHOKECTBO MpEeANpUATHii C TOI0BBIM 000poToM b He Bbite ¢. (IlycTs, a<
¢). OnpenenuTs nepeceueHre MHOXKECTB X M Y.
Haiinure pasnocts MHOKecTB A= {2n—1,n EN} uB={4m + 1, m € N}.

6. Maubl muokectBa A; ={a, b, c}; A= {c,d, e, f}; U={a, b, c, d, e,f}. OcymiecrBure Hajg MHO-

JKECTBaMH OIEepalvy a)o0beIMHEHus, O)nepecedeHsi, B)pa3HOCTH, I')IOTIOJTHEHHUS.

CamocrositespHass padoraNe30

Tema «JjieMeHTBhI MAaTEMATHYECKON CTATUCTUKH, KOMOMHATOPMKH M TEOPUHU BEPOSITHOCTE)

Pemenue 3a1a4 mo reme «IJ1IeMeHTbI TECOPUHN BEPOATHOCTH

He.ﬂl): HAaY4YUTBHCA HAXOAUTHb BEPOATHOCTH TOI'O UJIK UHOT'O CO6I)ITI/I$I,
MAaTEMATUYCCKOC OKHNIAaHNUE, TUCIICPCUIO, CPEAHEC KBAAPATHICCKOE OTKIIOHCHUC cnyqaﬁHoﬁ BC-

JIMYUHBI X U MPUMCEHATH TOJYUCHHBIC 3HAHWA ITPU PCIICHHUU IMPAKTUYCCKUX 3aaa4d.

Teoperndeckuii MmaTepuaJ

BGPOHTHOCTLIO COOBITHAA Ha3bIBACTCS OTHOIICHUE YMCIa mGHaFOHpI/IHTCTBYIOH_II/IX 9TOMY CO-

m
OBITHIO UCXOI0B K 00IIeMy YHCIy NBCEX PABHOBO3MOXHBIX UCXO0B HctibiTaHus: P(A) =4.
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JIMCKpPEeTHOM CJIy4ailHOM BeJMYMHOM HA3bIBACTCS TaKas BEIWYMHA, YUCJIO BO3MOXKHBIX 3Haue-
HUI KOTOpO# 1100 KOHEYHOe, MO0 OECKOHEUHOE CUETHOE MHOXKECTBO, T. €. MHOXECTBO, JIEMEHTHI KO-
TOPOTO MOTYT OBITH TPOHYMEPOBAHBHI.

3akoHOM pacnpeae/ieHHsl CIy4ailHONW BEJMYMHbBI HA3bIBAETCS BCSIKOE COOTHOLLEHHUE, YCTaHABIIH-
BAIOIIEE CBSA3b MEXKAY BO3MOKHBIMU 3HAYCHHUAMU CIIy4YalHOM BEJIUYUHBI U COOTBETCTBYIOLUMU UM BEPO-
SITHOCTSIMM.

MareMaTH4YeCKMM O0KHAAHMEM JUCKPETHOM CIly4aliHOW BeIMYMHBI X C 3aKOHOM paclpeneie-

HHA:
X Xl Xz Xi Xn
P Pi P2 Pi P

HaszbiBaeTcs yucio M(X) = xip1+ X2 p2 + oo + Xy
Jucnepcueii ciiydaiiHOM BEJIMYUHBI (CTENIEHbIO pacCesHUS 3HAUEHUH CllydailHOM BEJIMYUHBI OTHO-
CUTEJIbHO IIEHTpa, T.€. MAaTEMATUYECKOT0 OXHJAAHMS) HA3bIBAETCSI MAaTEMAaTUYECKOE OKMJIaHUE KBaJpaTra
OTKJIOHEHMS CIIy4yallHOM BETMYMHBI OT €€ MaTeMaTUUYECKOIO 0KUIaHUS
D(X) = M (X-M (X )Y D(X) = M (X?) - M4(X).
CpenHuM  KBaJpaTH4YeCKMM  OTKJIOHEHHEeM  CilIy4yallHOM  BEJIMYMHBI  Ha3bIBaeTCA

BenmmunHao =,/ D (X). OHa Xxapakrepu3yeT NPUMEPHBIN pa3Max caMOro OTKIOHEHHS.

[Ipy HaxOXKAEHUU AMCHEPCHH U CPEIHETO KBAJPATUYECKOTO OTKJIOHEHHMS TUCKPETHOM CIIy4ailHOU BeENIU-

YUHBI:
1) 3anaTh 3aKOH pacHpeieeHNs STOW BETUYHUHBI (COCTaBUTh TAa0JIUILY):
X x1 x2 Xi X
’ Pi P2 Pi Pn
rzae X; - BO3MOKHbIE 3HAUEHUS CIy4aifHOH BETMUUHBI, Pr- X BEPOSITHOCTH ;
2) HaliTH MaTematuueckoe oxkupanue M(X) nuckpeTHoi crmydaiiHoi BenuuuHbl X 10 Gop-
myie: M(X) = xipit xop2 + ...+ xpn ;
3) HaWTHU JUCTIEPCHIO JUCKPETHOM ciydaiitHoil BenmmauHbl o popmyre: D(X) =M (X -M ( X
))? wmn D(X) = M (X°) - M* (X);
4) HaiiTH cpeJHee KBaJIpaTHYECKOEe OTKIOHEHHE CITyYaliHON BETMYMHBI MO
dopmyne: o=,/D(X)
IIpumepsr:
1. luckpeTHas ciryyaiiHasi BETMYMHA paclpeieNieHa Mo 3aKOHY:
X -1 0 1 2

hS]

0,2 0,1 0,3 0,4

75



Haittu D (X). Pemenue.
Cnayvana HaxoauM
MX)=-102+0+0,1+103+2+0,4=0,9,

a 3aTeM
M(X2)=1-0,2+0-0,1+1°0,3+4°0,4=2,1;

DX)=M (X% -M*(X)=2,1-0,81=1,29.

2. BeposTHOCTb TOT0, YTO PacXo]] MEKTPOIHEPIUH B KOJUIEJKE B TEUEHUE OJTHUX CYTOK HE IIpe-
BBICUT YCTaHOBJIEHHON HOpMBI, paBHa p= 0,85. HaliTu BeposiTHOCTH TOTrO, UTO B Ommkaimue 25

CYTOK pacxo]i 3JIEKTPOIHEPruu B TeueHue 20 CyToK He MPEBBICUT HOPMBI.

Pemenue.
Tak KaK BEpOSITHOCTh HOPMAITBHOT'O PacXoja 3JIEKTPOIHEPTUU Ha MPOTSHKEHUU KAKIBIX U3 25 Cy-
TOK TIOCTOsSIHHA ¥ paBHa P = 0,85, TO BEpOSATHOCTD Mepepacxoia MEKTPOIHEPTUU B KaXK/IbIC CYTKH TaKKe
nocTosiHHa ¥ paBa =1 - p = 1- 0,85 = 0,15.
m n~ N _Mm

Ilo ¢popmyae bepuynam P, ,=Cy' pq

HaXO0JIuM HUCKOMYIO BECPOATHOCTD:

Poo25= C20p%q°°-*°= (35(0,85)% « (0,15)° = 0,156.

1 2 3
1 X |-1 |0 2 X |1 0 2 X |1 0 2

P 10,2 [0,1 (0,15 P 10,2 10,6 |0,14 P 10,7 |0,3 [0,14
2 X |1 0 2 X -1 |0 2 X -1 |0 2

10,3 [0,1 (0,15 P 10,3 10,6 |0,15 P 10,8 [0,5 [0,15
3 X |-1 |0 2 X -1 |0 2 X -1 |0 2

10,4 [0,2 [0,12 P 10,7 |0,1 ]0,12 10,3 [0,2 [0,17
4 X |1 0 2 X |1 0 2 X |1 0 2

P 10,2 [0,5 [0,12 P 10,7 |04 |0,11 10,2 [0,6 (0,14

3agaHus 17151 CaMOCTOATEIBbHOM PadoThI

Haiitu mateMaTudeckoe OXKUJAaHUC, TUCIICPCUIO U CPCAHEC KBAAPATUICCKOC OTKIIOHCHHUC.

CamocrosTegabHas padoraNe 31
Tema «iieMeHTBI MAaTEeMATHYECKON CTATHCTHKH, KOMOMHATOPHKH M TEOPUH BEPOSITHOCTE»

BoinosiHenue cooduenus Ha Temy: «[IpakTuyeckoe npuMeHeHrne KOMOMHATOPHBIX 32124
He.ﬂb: INPUBUTH CTYACHTAM HABBIKHU CaAMOCTOATCIIBHOTO NUCCIICAOBAHUA U YMCHUC TBOPYCCKHU BBIINIOJIHATH
pabory.

(peKoOMEeHIalUU CM. B MPHIIOKEHHUHN)
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CamocrosiTeibHasa padoTaNe 32
Tema «YpaBHeHusl M HepaBeHCTBa. CHcTeMbl yPABHEHHH U HEPABEHCTB»

Boinosinenue npoexkra «Martemaruka 0e3 (popmyJi, ypaBHEHU M HEPABEHCTB»
Leab: NpUBUTH CTYI€HTaM HaBBIKH CAMOCTOSTEILHOTO UCCIIEI0BAHUS M YMEHUE TBOPUECKH BBITIOJIHATH
pabory.

(peKOMEHIalluK CM. B MPHUIIOKEHUN)

CamocrosiTesibHasi padoTaNe 33
Tema «3akia0UNTEeIbHOE IOBTOPEHHE KYPCa MATEMAaTHKM»

HpI/IFOTOBI/ITL cooﬁmel-me Ha TEMY: «Ku3Hb n ACATEJIbHOCTD MATEMATUKOB-YYCHDBIX>»
IIem;: paCcliupuTh KPyro3op ydalmuxcs, MO3HAKOMHUTD C JKU3HBIO U ACATCIbHOCTHEIO MATEMATUKOB — YYCHBIX.

3aganue s odyuaomuxcsa. Hamucars coolleHue Ha 3aJaHHYIO TEMY.

Coo0l1ienne — 3To COKpalleHHas 3anuch MHGOpMAaLKH, B KOTOPOI TODKHBI OBITH OTPask€Hb OCHOBHBIE TIOJIOXKEHHS
TEKCTa, CONMPOBOXKIAIOIINECS apTryMeHTaMHt, 1—2 caMbIMU IPKUMHU U B TO K€ BpeMsI KpaTKUMHU IPUMEPAMHU.
Coo01ieHne cocTaBIsIeTCs M0 HECKOJIBKUM UCTOYHHUKAM, CBSI3aHHBIM MEXIy co0oi ofHOIM TeMoi. BHauane u3yya-
eTcsl TOT UCTOYHMK, B KOTOPOM JaHHasl TeMa M3JI0KeHa HauOoJiee MOJIHO U Ha COBPEMEHHOM YPOBHE HAy4UHBIX U
IMPAKTHYCCKUX I[OCTH)KCHHﬁ. 3anuca"HHoe COO6H1€HI/IC JOMNOJJIHACTCA MaTCPpUAJIOM APYTUX UCTOYHUKOB.

Oransl NOATOTOBKH COOOIIECHUS:

1. IIpounraiiTe TEKCT.

2. CocTaBbTe €ro pa3BepHYTHIH IIJ1aH.

3. llogymaiiTe, Kakue 4acTH MOKHO COKPAaTUTh TaK, YTOOBI cOepKaHKUEe ObIJIO MOHATO MPABWIIBHO M, TJIABHOE, HE
HCYE3II0.

4. O6benuHUTE OJIU3KHUE IO CMBICITY YacTH.

5. B kax10ii yacTu BBIAEIHUTE TJIABHOE M BTOPOCTENIEHHOE, KOTOPOE MOXKET OBITh COKPAILIEHO NPH KOHCIIEKTUPOBa-
HHMU.

6. Ilpu 3anncu crapaiiTech CI0KHBIE IPEITIOKEHHS] 3aMEHUTh POCTBIMH.

TemaTHUECKOE W CMBICIOBOE €JIMHCTBO COOOIICHUSI BBIPAXKAETCS B TOM, YTO BCE €r0 KOMIIOHEHTHI CBSI3aHBI C Te-
MO MTEPBONCTOYHHKA.

Cooluienne JOKHO colepkaTh HHPOpMAIHIO Ha 3-5 MUH. W COIPOBOXKAATHCS Mpe3eHTalel, CXeMaMu, PUCYH-
KaMM, TaOJIMLIaMU U T.]I.

BbINOTHUTE CAMOCTOATEIBHO:

Hanucarn cooﬁme}me Ha TEMY: «MaTeMaTHKH - H3BECTHbIE YUYCHbBIC> (l—la Bblﬁop).

1. Huxkonaii Jlo6aueBCKHii; 11. Pene [exapr;

2. Coo¢ss Kopanesckas; 12. OBapucr [anya;

3. Huxkomnaii boroio06og; 13. Kapua Betiepiirpacc;

4. T'puropwii [lepensman; 14. Ilsep Depma;

5. Tladuytunit YeOnimes; 15. /Ixxon Heiiman;

6. Bukrop CagoBHHYHIA, 16. Xan danambOep;

7. Jleontuit MarHumKui; 17. Knayc Méobuyc;

8. Bnamgmmup bpanuc; 18. EBkinr;

9. Komncranrus Ilocce; 19. IMudorop;

10. Annpeit Konmoropos; 20. TorppunBhansrensMJIEROHUTII.
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Jlutreparypa:

1. Mopakosuu A.I'. MaremaTuka: aireOpa 1 Hadaja aHaiusa, reometpus. 10-11 kmaccel. YdueOHuK (0a30BbIi
ypoBeHb). - M.: MHemo3uHa, 2014,

2. MopakoBuy A.I'. MaTemartuka: anreOpa 1 Hadaja aHanusa, reometpus. 10-11 xkimaccel. 3agauyHuk(0a30BblIi
ypoBeHb). - M.: MHeMo3uHa, 2014.

3. Aranacsu JI.C., Byry3oB B.®. u ap. ['eomerpust. 10—11 knaccel. YueOnuk (6a30Bbli 1 MpO(UIBHBINA YPOB-
Hn). — M.: IIpocBemenue, 2014.

4. Cesprokos I1.®. Tpuronomerpruieckre, NoKazaTeNbHbIE U JOTapuPMUIecKue YpaBHEHHS W HEPaBCHCTBA,

yaebHoe mocobue /I1.d. Cesprokos, A.H. CmonskoB. — M.: Unekca; Hapomgnoe oOpasoBanne; CTaBpomoIib;
Cepsucmar, 2008.

HNHuTepHer - pecypcsl

1.

2. Y4eOHO-mH(POPMAITMOHHBIE KOMILJIEKCHI II0 MAaTEMaTHKE:
http://mschool.kubsu.ru/uik/index.htm

3. CaiiT-cipaBOYHHK TpaBuiI, JOPMYII U TEOPEM 110 MaTEMATHKE:

http://matemathik.narod.ru/

4. Mup I'eomerpuu: http://geometr.info/

5. Crpana Maremaruka: http://www.bymath.net/

6. Hayuno-momynspHbIii GrU3MKO-MaTeMaTH4ecKuii )xypHai "KBaHT" (cTaThu O MaTeMaTH-
ke):http://kvant.mirrorl.mccme.ru/rub/1.htm

7. T'padpuxu Gynkiuit" HeGompioil callT B MOMOIIb MIKOJIBHUKY, U3ydatonieMy rpapuku GyHKIHiA:
ompeeNeHus, MpuMepsl, 3agaunuk: http://graphfunk.narod.ru/

8. BupryanpHas mkosia FOHOTO MaTeMaTHKa
http://math.ournet.md/indexr.html

MeToanueckue PEeKOMEHJIALMH 10 BbINOJHEHNI0 PA3JINYHbIX BWIOB CAMOCTOSITEIbHOH PadOThI.

1. MeToanuyeckne peKOMEHIAUMH 10 COCTABJICHMIO NPe3eHTaluil

TpeGoBaHus K nNpe3eHTaALNH

Ha nepBowm cnaiine pazmeniaercs:
v’ Ha3BaHWeE MPe3eHTaINH;
v’ asrop: ®UO, rpymma, Ha3BaHHe y4eOHOTO YUPEKIEHHUS (COABTOPHI YKa3bIBAIOTCS B anda-
BUTHOM TIOPSIJIKE);
v’ ron.
Ha BTOpOoM cnaiine ykaspiBaeTcsi cofepkanue paboThl, KOTOpoe Jiydiie o) OPMUTH B BUJIE TUTIEP-
CCBIJIOK (IUISI MHTEPAKTUBHOCTHU MIPE3CHTALINN).
Ha mocnennem cnaiine yka3piBaeTCsl CIMCOK MCIOJIB3YEMOU JIUTEpaTyphl B COOTBETCTBUU C TpeE-
OOBaHUSAMHU, UHTEPHET-PECYPCHI YKAZHIBAIOTCS B TTOCIEAHIOI OUePE/ib.

Odopmienue ciaaiioB

» Heo0X0IuMO cOOII0aTh €AUHBIA CTHIIb 0OPMIICHHUS,

» HYXHO M30eratb CTHJICH, KOTOpble OyIyT OTBJIEKATh OT CaMOM
NPE3EHTALNY;

» BcroMmoraresibHas HHpopManus (YIpaBiIsionue KHOIKN) He
JOJDKHBI TIPpe00J1aiaTh HaJl OCHOBHOW MH(OpMaIuei (TeKCT, pu-
CYHKH)

Ctiniib
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don

» g (hoHa BBIOUpPAIOTCS OoJiee XOJIOAHbBIE TOHA (CHHUHN WIH 3eTe-
HBIN)

Hcnoap3oBanue
HBeTa

» Ha OJIHOM CJIaiific PEKOMEH/IyeTCsl UCIIOJIb30BaTh HE 00Jiee TpexX
[[BETOB: OJIUH [UIs ()OHA, OJIMH JJISl 3ar0JIOBKOB, OJIMH JIJIsI TEK-
cTa;

»w Ui pOHA U TEKCTa UCTIOJIb3YIOTCSI KOHTPACTHBIC 1IBETA;

» 0co00e BHUMaHUE ClIeAyeT OOpPaTUTh Ha IIBET TUIIEPCCHUIOK (10
1 MOCJIC UCTIOJIb30BAHM)

AHHMaIlMOHHBIE
3¢ dexTnI

» HYXHO HCIIOJIb30BaTh BO3MOXKHOCTH KOMIIBIOTEPHON aHUMAITUH
TUIS TIPEICTaBIICHUS HHPOPMAIIMY Ha ClIaie;

» HE CTOUT 3JI0YNOTPEOIATh Pa3IMYHBIMA AHUMALMOHHBIMU (-
(bexTaMu; aHUMaMOHHbIE 3P PEKTHl HE JOIDKHBI OTBJICKATh BHU-
MaHHe OT CoJepKaHus HHPOPMALIUU HA ClIaiijie

IIpencraBiaenue nH(poOpMaLHU

Conepxanue
uHpopmannu

» CIIeAyeT UCIOIb30BATh KOPOTKHE CIIOBA U IIPEIIOKEHMS,

» BpEMs IJ1arojoB JOKHO OBITh BE3/1€ OJIMHAKOBBIM;

» CIIeyeT UCIO0JIb30BATh MUHUMYM IIPEJIJIOrOB, Hapeuui, npuia-
raTeibHbIX;

» 3aroJIOBKU JOJDKHBI IPUBJIEKAaTh BHUMAHUE ayAUTOPUH

Pacnoso:xxenune
uHpopMaun HA
CTpaHuIle

» TPEAIOYTUTEIHLHO TOPU30HTAIBHOE PaCcoIOKeHUE HHPOpMa-
11U,

» Hambosee BakHas MHGOPMAIIHS J0DKHA pacIionaratbes B ICH-
TpE DKpaHa;

» €CIIh Ha CJaiJie pacIojaraercsi KapTUHKA, HAJIHUCh JOJKHA pac-
nojaraTbCs Mo Hel.

Hpudrsl

»
»
»
»
»

»

JUIsl 3aTOJIOBKOB HE MeHee 24;

JUIsL OCTaJIbHOM MHOpMaLMK He MeHee 18;

mpudTH 0€3 3acedek Jerdye YUTaTh ¢ OONBIIOrO PACCTOSHUS;

HeJb35l CMEIINBATh Pa3Hble TUIBI HIPU(TOB B OJHON MPE3EHTALINY;
JUIS BbIJIEJIEHUS] MH(OpMAIMK ClIeyeT UCIIOIb30BaTh KUPHBIN MWIPUPT,
KYPCHUB WJIU TIOJYEPKUBAHUE TOTO K€ THUIIA;

HEJIb3sl 37I0YNOTPEOIATh MPONUCHBIMU OyKBaMU (OHU YUTAIOTCA XYXKE,
YeM CTPOYHbIE).

Cnoco0bI BbIfie-
JIeHus1 uH(op-

Crnemyet UCmoab30BaTh:

»
»

paMKH, TPAHULIBL, 3AJIUBKY
pasHble 11BeTa HIPU(PTOB, ITPUXOBKY, CTPEIKH

Mauu » PHUCYHKHU, AMATPAMMBbI, CXEMBI JUIsI WJUTFOCTPAllK HanboJiee BaXHBIX
(dakToB
» HE CTOUT 3aMOJIHATH OJIUH CIIAi]] CITUIIKOM OOJBIIINM 00beMOM HH(OP-
OGbem ungop- Malliu: JIF0IA MOTYT CJIHHOIEpeMeHHO 3allOMHHTH HE OoJiee Tpex (ak-
TOB, BBIBOJIOB, OTIPEICIICHUH.
Maluu

»

HanOosbmas 3QPEKTUBHOCTD TOCTUTAETCS TOT/Ia, KOTAa KITFOUYEBhIE
MYHKTHI OTPAXKAIOTCS M0 OJTHOMY Ha KaXJIOM OTJIEJIbHOM Cliaiizie.

Buaebl ciaaiigoB

Jlns obecrieuenust pazHooOpa3us ciieyeT UCIIOIb30BaTh pa3Hble BUIbI Claii-
JIOB: C TEKCTOM, C TaOIUIaMHu, C AHarpaMMaMH.

2. MeToau4ecKkne peKoOMeH/IAIUH 110 COCTABJIEHUI) KPOCCBOP/I0B

B mporecce paboTer oOyuarommecs:
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— IPOCMAaTPUBAIOT U U3y4alOT HEOOXOAUMBIN MaTepuall, Kak B JEKIHSIX, TAK U B JTOMOJIHUTEI b-
HBIX UCTOYHHKAX MH(OpMaIuy;

—  COCTaBJISIIOT CIHCOK CJIOB Pa3/esibHO M0 HalpaBICHUSIM;

—  COCTaBJISIIOT BOMPOCHI K OTOOPAaHHBIM CIIOBaM;

—  TpoBepstoT opdorpaduio TEKCTa, COOTBETCTBUE HyMEpalluy;
—  0(OpMIISIOT TOTOBBIM KPOCCBOPA.

OO0mme TpeOOBAHMSA NIPU COCTABJIEHUN KPOCCBOPAOB:

— He nonyckaercs nanuuue "munamiek" (He3amoJHEHHBIX KJIETOK) B CETKE KPOCCBOP/IA;

— He nonyckatorcs cinydaiinble 0yKBOCOUYETaHUS U IIEPECECUCHUS;

- 3aI‘al[aHHBIe CJIOBa JOJIDKHBI OBITH UIMEHAMH CYHICCTBUTCIIbHBIMA B UMCHUTCIIBHOM IIA1CKC
€MHCTBEHHOI'0 YMCJIa;

— JIByxOyKBEHHBIE CIIOBA JIOJKHBI UMETh JIBa IIEPECEUCHUsI;

— TpexOykBeHHbIE cI0Ba JOJIKHBI UMETh HE MEHEE JIBYX [1€PECCUEHUI;

— He nonyckatorcs ab6peuatypsl (3uJl u 1.1.), cokparieHus (I1eTIoM u ap.);

— He pexomenayetcs 00blI0e KOJUYECTBO ABYXOYKBEHHBIX CJIOB;

- Bce TekcThl JOJIZKHBI OBITH HAIIHCAHBI pa36oquB0, JKCJIATCIIBHO OTIICYaTaHbI.

TpedoBanus k opopmiieHHIO:

- Ha xaxxaom srcre 10mKHA OBITh (haMUIHS aBTOPa, a TAK)KE Ha3BaHKUE JAHHOTO KPOCCBOP/A,
- Pucynok kpoccBopzia 10J1keH ObITh YETKHUM;
- CeTkH BCeX KPOCCBOP/IOB JIOJDKHBI OBITH BBITIOJNHEHBI B ABYX 3K3EMIUISAPAX:
1-i1 5K3. - ¢ 3aII0JHEHHEIMH CJIIOBAMH;
2-1i 9K3. - TOJIBKO C U PaMH TO3UIUH.
OTBeThl MyONUKYIOTCS OTAENbHO. OTBETHI MpEeAHA3HAUCHBI IS MPOBEPKH MPAaBUILHOCTU pelle-
HUSI KPOCCBOPJA U JIAI0T BO3MOXKHOCTh O3HAKOMHTHCSI C MPABUIHLHBIMU OTBETAMH Ha HEPEIIEHHBIE TIO3H-
IIUU YCJIOBHM, YTO CITIOCOOCTBYET PEIICHUIO OJHOW W3 OCHOBHBIX 3a7ad Pa3raJlbIBaHMs KPOCCBOPJIOB —
MOBBIIIICHHUIO PYIUIINN M YBEIHUCHHUIO CIIOBAPHOTO 3araca.

Kpurepun oneHuBaHNs COCTABJICHHBIX KPOCCBOP/OB:

YeTKoCTh U3TI0KEHUS MaTepraa, MOJTHOTA UCCIICIOBAaHUS TEMBI;

OpUruHANTBHOCTH COCTaBJICHUS KPOCCBOP/A,

[TpakTudeckasi 3HAYUMOCTh PAOOTHI,

YpOBeHb CTUIIEBOTO U3NIOKEHUSI MaTepuaa, OTCYTCTBHE CTUIMCTHUECKUX OIMIMOOK;
YpoBeHb oopmiteHUsT pabOThI, HATUYHE WIIA OTCYTCTBHE IPAMMATHICCKUX U ITyHKTYaIlH-
OHHBIX OIIHNOOK;

6. KomnmraecTBo BOIpocoB B KPOCCBOP/IE, MPABUIBLHOE WX M3JI0KECHHUS.

arONOE

3. MeTonnyeckune pekoMeHIauuM 1o opopmieHuIo pegeparon

TUTyIBHBIN JTUCT.

[Tnan paboTel opopmisieTcs ¢ Ha3BaHUEM «OTJIaBIEHUE; PACTIOIOKEHHUE — 10 LIEHTPY.

Cnucok Oubnuorpaduyeckux HCTOYHMKOB OQopMIIseTcs MoJ 3arojioBkoM «JIuteparypa». Cnucok
JUTEpaTypbl  JODKEH  BKJIIOYATh  BCE HCIIOJIB30BAHHBIE  HMCTOYHHMKHM: CBEJIEHUS O  KHMrax
(MoHOTpadusax, ydeOHHKax, IOCOOHUSX, CIPAaBOUYHHMKAX M T.JI.) AOJDKHBI COJEpKaTh: (GaMWINIO H
VMHUIMAJIBl aBTOpa, 3arjaBUE€ KHUTHM, MECTO M3JlaHus, W3JaTeNbCTBO, roj m3naHus. llpu Hanuumm
Tpex u Oojiee aBTOPOB JOMYCKAETCS YKa3bIBaTh (PaMMIMI0 M MHHULHUAJIBI TOJIBKO IEPBOrO U3 HHUX CO
cloBaMu «H 1p.». HaumeHoBaHne MecTa H3JaHMs HAA0 NIPHUBOJIUTH IIOJHOCTHIO B UMEHUTEIBHOM
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nmajieke: JOMYCKAeTCs COKpallleHWe Ha3BaHUs TOJbKO ABYX ropogoB: MockBa (M.) wu CaHKT
[etepoypr (CII06.). IlpuBenennsle 6uOIMOTrpaduuecKkue UCTOUHUKU JOJDKHBI OBITH OTCOPTHPOBAHBI B
anaBUTHOM TOPSAKE 1O Bo3pacTaHuio. CIICOK TOJDKEH COCTOSATh HE MEHEE YeM M3 TPEX MCTOYHHKOB.

Kaxxnast HoBast yacTh pabOTHI, HOBas IJ1aBa, HOBBIN Maparpad) HAYMHACTCS C TOCIEAYIOUIeH CTPaHUIIbI.

[Tpunoskenne oQOpMIISIOTCS HAa OTAETBHBIX JIUCTAX, KAKI0€ MPUIOKEHHE UMEET MOPSAKOBBIA HOMEp U
TemMaTHudeckuii 3aronoBok. Hammuce «llpunoxkenue» 1 (2.3...) odopmiissercs B mpaBOM BEPXHEM YTITY.
3aroyI0BOK MpUiIokKeHUs 0hOpMIISETCS KaK 3arojioBoK naparpada.

O0bemM paboTsl He MeHee 10 TUCTOB HaleYaTaHHBIX Ha KOMIBbIOTEpe (MAIIMHKE) CTPAHMIL, OTJIABICHHE,
CIIUCOK JINTEPATYPhl U MPUIIOKEHUS HE BKIIIOYAIOTCS B YKa3aHHOE KOJIMYECTBO CTPAHHMII.

Texct pykonucu nedataercs mpudrom Ne 14, ¢ uatepBanom - 1,5.
ITons: cneBa - 3 cM, cripaBa - 1 ¢M, CBEpXYy U CHU3Y - 2 CM.
Kpacnas ctpoka - 1,5 cm . Mexa63aunbiii uarepsan — 1,8.

Hasanue «OrnaBnenue», «Benenue», «3axnrodeHue», «llpunoxenuer», «/Iuteparypa», a Ttaxxke
3aroJIOBKH IJIaB M naparpadoB BBLACISIOTCS OJWHAKOBBIM TEMHBIM, )KHUPHBIM MIPU(TOM.

[Tocne uTathl B TeKcTe pabOThl HCHIONB3YIOTCS 3HAKH: «...», [1, C. 10], rae Homep 6ubmanorpaduyueckoro
MCTOYHMKA OEpeTCs U3 CIHUCKA UCIIOIb30BAHHOM JINTEPATYPHI.

OO0parrenre K TEKCTy NpUIoKeHUs: opopmisercs crieayromum odpasom: (cM. [lpunoxenue 1).

Odopmienne cxeM anropuTMmoB, Tabmui u Gopmyn. Mmmoctpanuu (rpaduku, CXembl, TuarpamMmbl)
MOryT OBITh B OCHOBHOM TeKcTe pedepara u B paszlene NpwiokeHui. Bce wiumocTpanuu
UMEHYIOTCS pUCYyHKamu. Bce puCyHKH, TaOJMIBI ¥ (GOpMYIbl HYMEpYIOTCsS apabckumu mudpamMu u
UMCIOT CKBO3HYIO HYMEpallMI0 B Mpeneinax NpuioxkeHus. Kaxaplii PUCYHOK JIOJDKEH UMETh
noanuck. Hanpumep:

Puc.12. ®opma riaaBHOrO OKHA IMPHIIOKEHMS.

Ha Bce pucynku, Tabnuis! u GpopMysbl B paboTe OJKHBI OBITH CCBUIKM B BHJE: «(opma IJIaBHOTO
OKHa IPWIOXKEHMs NPHUBEIEHA Ha puc. 12.».

Pucynkn u Tabmuupl AOKHBI pa3MeIlaTbcs cpa3y IMOCIA€ TOW CTpaHMIbI, HA KOTOPOM B TEKCTE
3allUCKM OHAa YINOMHMHAaeTcs B TMepBblil pa3. Eciau mo3Boiser MecTo, PHUCYHOK (TaOnuia) MOMKET
pa3Memarbcss B TEKCTE Ha TOM K€ CTPAHWUIE, IIE HAa HEro JAeTcsl MepBasl CChUIKA.

Ecnmn  pucyHok 3aHuMaer Oojee OJHOM CTpaHMIBl, Ha BCEX CTpaHMLAX, KpOME MEpBOii,
pocTaBisieTcs HoMep pucyHka u cioBo «IIpogomxenue». Hanpumep:

Puc. 12. IIponomxkenue

Pucynku crnemyer pasmemarh Tak, YTOOBI UX MOXHO OBUTIO paccMaTpHBaTh 0€3 MOBOPOTA 3aITMCKH.
Ecnmu Takoe pa3melieHHe HEBO3MOXXHO, PHUCYHKH CIeAyeT pacmojliaraTh TakK, 4TOOBl TS WX
MpocMOTpa Hano ObUTO OBl TOBEPHYTH PabOTy MO YacCOBOM CTpEJIKE.

CxeMbl alropuTMOB JOJDKHBI OBITH BBIMIOJHEHbI B cooTBeTcTBUM co cTaHgaptoMm ECII/l. Tommuna
CIUIOIIHOM JIMHMM TP BBIYEPUMBAHUU CXEM aJlTOPUTMOB JOJDKHA ObITh B mpenenax ot 0,6 mo 1,5
mM. Hagnucn Ha cxemax JOJDKHBI OBITh BBINOJIHEHBI YepTEeKHBIM HipupTOoM. BeicoTa OykB u nudp
JIOJDKHA OBITH HE MeHee 3,5 MMm.

Homep Ttabmuupl pasmemiaercs B NpaBOM BEPXHEM YINIy HaJ 3arojOBKOM TaOJUIIbI, €CJIU OH €CTh.
3aroyioBoK, KpoMe MepBOil OYKBBI, BHIIOJIHAETCS CTPOYHBIMU OykBaMu. B ab0peBuaTypax HCIONIb3YyIOTCS
TOJILKO 3aryiaBHble OykBbl. Hanpumep: [IDBM.

CcbUlIkKM Ha TaOMUIBLI B TEKCTE MOSACHUTEILHOM 3alMUCKH JOKHBI OBITH B BHIE cioBa Talll. U
HOoMepa Tabmuubl. Hanmpumep: Pe3ynbrarel TecTOB MpUBEACHBI B TaOIl. 4.
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Homep ¢opMysibl CTaBUTCS € MPaBOil CTOPOHBI CTPAHUIIBI B KPYIIIBIX CKOOKAaX Ha YpOBHE (HOPMYIIBL
Hanpumep: z:=sin(x)+cos(y); (12).

Ccplka Ha HOMEDP POPMYIIBI TaeTCsl B CKOOKaX.
Hanpumep: pacuer 3HaueHuii npousBoautcs mo Gopmyme (12).

HymepoBaTh cTpaHuIlsl pabOThI 110 KHHKHOMY BapHaHTY: N€YaTHBIMU LIU(paMu, B HUKHEM IIPABOM YIIIy
CTpaHUIIbI, HauWHas Cc TekcTa «Beemenus» (c. 3). PaGora HymepyeTrcss CKBO3HO, 10 TOCJIEIHEH
CTpaHUIIBI.

B ornasienun ykaspIBaroTCsl HAYaJbHbIE CTPAHHIIBI BCEX yacTell U maparpadoB paboThl (Ha3BaHUE IIIaBbI
OTJIEIIbHON CTPaHUIIbI HE UMEET), KpOME CIHCKA JINTEPATYpPhl U MPUIIOKEHUH (B TEKCTE HYMEPYIOTCS).

[Tumiercst ciioBo «raaBay, IMIaBbl HyMEPYIOTCS pUMCKUMH IM(pamu, naparpadsl - apabCKUMHU, 3HAK ; HE
IUILEeTCs; yacTu paboThl «BBenenuey». «3akioueHuey, «Jlureparypay HyMepaluuu He UMEIOT.

Ha3zBanus riaB u naparpagoB NUITYTCS C KPACHON CTPOKH.

3aroJIoBKu ((BBCI[CHI/IC», ((33.KJ'IIO‘I€HI/IG», <<HHTepaTypa>> MMUIIYTCA ITOCEPCAUHE, BBECPXY JIHUCTA, oe3
KaBBbIYCK, TOYKA HE CTaBUTCA.

OO0BeM BBEIICHUS M 3aKIIFOUCHUS paOboThl - 1,5-2 cTpaHuIIbl IEYaTHOTO TEKCTa.

Pabora nomkHa ObITH IpOIINTA.

B paGote ucnonb3yroTcs Tpu Buaa mpudTa: 1 - A BbACNEHUS Ha3BaHUM TIaB, 3arojioBKOB
«OrnaneHue, «JIuteparypar, «BBenenuey, «3akmoueHue»; 2 - s BBIACICHUS Ha3BaHUU
naparpadoB; 3 - A TEKCTOBKHU.

4, MeToauvecKne peKoMeH AU 1m0 0popMIIEHHIO COOOIIeHMIT

v Tekct coobIeHUs pacneyarars Ha 6ymare popmara A4,

v' Tlo BceM CTOPOHAM JINCTA OCTABHUTH IOJIS OT Kpast JIMCcTa. PasmMepsl: IeBOro moJis - 20 MM; paBoro
nosist - 10 MM; BepxHero mois - 15 Mmm; HuxkHEro noss - 15 M.

v' Ucnonb3oBath mpudt TimesNewRoman. I[Bet mpudra gomkeH ObITh 4€pHBIM, Kerb — 12 .
MO’KHO UCTIOB30BaTh KOMITBIOTEPHBIE BO3MOKHOCTH aKIIEHTHPOBAHNSI BHUMAHUS Ha OTIPE/ICIEH-
HBIX TEPMUHAX, IPUMEHSISI pa3InYHbIe CIIOCOObI HAUePTAHMUS.

v’ 3aroyioBKu CJICAYCT paciiojiaraTb B CCPECANHE CTPOKU 0e3 TOUKH B KOHIC U 1TeYaTaTb PO CHBIMU
6yKBaMI/I, HC MOJYCPKHUBasi.

v’ Jlis ab3aneB, He ABISIONINXCS 3ar0JIOBKaMHU, YCTAHOBHUTH OTCTYIT IIEPBON CTPOKH Ha 12,5 MM 1
BbIpaBHHBaHUE — IO IMpHHE. PaccTrosiHne Mexay ab3anamu — 3 1T.

v' Ecnu B coolmieHnu 6oiee OHON CTPAaHHMIIBI, TO CTPAHUIIBI CIICYeT HyMEepOBaTh apabCKUMH I (-
pamu.

v O06s3aTesbHO HaleYaTaTh CIIMCOK MCIOJIb30BAHHBIX HCTOYHUKOB (Ha3BaHHUE CTAaTel, CaAliTOB, M
ap. u agpeca Web-crpanuir). B cooOriennn J0mKHBI ObITh CCBUIKH Ha UCTIONB3YEMYIO JINTEpaTy-

py.
v He 3abyapre moamucars coobuienue (ykasarh GaMuIMIo, UM YYaIlerocs, oAroTOBUBIIETO CO-
oO1eHue).

OcHOBHOE TpeOOBaHNE K COCPIKAHHUIO: COOOIIEHHE J0KHO ObITh HHGOPMATHBHO U HHTEPECHO IS
00JBIIMHCTBA 00YYAIOIINXCS.
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MeToanuyeckue peKoMeHAaluu 00y4alonIuMCs
10 BBINOJHEHUIO MPOEKTHBIX U UCCJIEI0BATEILCKHX PadoT

1. ITpoekT — 3T0 TBOSI CAaMOCTOSsITENIbHASI TBOPUYECKas pa3padoTKa.

2. BBITIOSTHSH TIPOEKT B CIIAYIONIEM TOPSIIKE:

a) BEIOEpU TEMY;

0) moaoepu nHbopMaluio (KHUTH, )KypHaJIbl, KOMITBIOTEPHBIC ITPOTPAMMBI, TeJIeTIepeaun
U T.J.);

B) CIUIAaHUPYH BECh 00hEM pabOThI M OPTAHU3AIMIO €€ BBHITIOTHEHMS,;

T') BBITIOJTHU TEOPETHYECKYIO M TIPAKTUIECKYIO YaCTH MPOCKTA;

1) BHECH KOPPEKTHUBBI B TECOPETHUUECKYIO YaCTh 110 PE3yJIbTaTaM BBHITTOJTHCHHS H37CIHS;

¢) HareuaTail rpauIecKyro 4acTh MPOCKTa;

) TIOJTOTOBBCSA K 3aIUTE M OIEHKE Ka4eCTBA TBOCH paOOTHI, BBIIOIHH /IS 3AIIUTHI JIe-
MOHCTPAIIMOHHBIE HATJISTHBIC MATePHAIBL;

3) 3aIIUTH ITPOECKT.

3. Ucnonb3yii B paboTe CpaBOYHYIO JIMTEPATYPY: KaTaloTH, CJIOBAPH, KYPHAJIbl, KHUTH U
T.II., @ TAK)KE MaTepuasbl My3€€eB, BHICTaBOK U MIHTEepHeT.

4. Crapaiics pUMEHSTh B pab0OTE COBPEMEHHYIO TEXHUKY: BUJIEOKAMEPY, KOMIIBIOTED,
BUJICO- U ayIMOMAarHuOO(OHBI, (OTO- U KCEPOKOMUPOBAIILHBIE anmnapathl, IHTEpHET.

5. Aymaii o ToM, Kak TBOsI paboTa mpuroautcs Tede B OyIyIiem, crapaics CBs3aTh €€ C
BBIOpaHHOM TIpodeccueii.

Yueonwuit npoekm unu uccneooeanue — 310 BO3MOKHOCTh MAKCUMAJIBHOTO PACKPBITHUS
CBOET0 TBOPUYECKOTO MOTEHIIMAA. ITO IEATEIbHOCTD, IIO3BOJUT MPOSBUTH CE0s1 MHANBU-
JTyaJIbHO WJIM B TPYIIIE, TOMPOOOBATh CBOU CUJIbI, MPUIIOKUTH CBOU 3HAHUS, IPUHECTH
MOJIb3Y, OKa3aTh MyOJIMYHO JOCTUTHYTHIA pe3yJbTatT. ITO JEITeIbHOCTh, HAIIpaBICHHAs
Ha pelIeHrue HHTEPECHOU MPoOIeMbl, CPOPMYITUPOBAHHON 3a4aCTYIO CAMUMH YUAITUMUCS
B BUJIC 3a]1a4H, KOTJIa PE3yJIbTAT ATOU eATeIbHOCTH — HAWJACHHBINA CIIOCOO PEIICHUS
pOOIEMbI — HOCUT IIPAKTUYECKUN XapaKTEP, UMEET BAXKHOE MPUKIIAHOE 3HAUCHHUE U,

IIpenonaBartensn Ooyuaromuecst

1 2

1-ii 3Tan — norpy:keHue B NPpOEKT

dopmynupyer OCYIIECTBIISIET

1) mpobaemy mpoexTa 1 )TUIHOCTHOE MPUCBOEHUE TTPOOIIEMBI
2)CIOKETHYIO CUTYaITUIO 2)BKMBaHUE B CUTYAIIHIO

3)uens u 3amadu 3)npuHATHE, YTOYHCHUE U KOHKPETU3AIMSI ST 1

3aJa4

2-it aTam — opranm3anus A1eATCJIbHOCTH

OpFaHI/IByeT ACATCIIBHOCTD — MPCJIaracT: OCYH_ICCTBJ'DHOT:




4)opraHu30BaTh TPYIIITHI

4)pa30uBKy Ha TPYIIITHI

S)pacrmipeienuTh aMIuTya B TPyTIax

5)pacmpenesieHue poyiei B TpyIIe

6)CIUTaHMPOBATH JICITEIBHOCTD 110 PEIICHHIO 3a7a4
MPOCKTA

6)IIaHUPOBaHUE PaOOTHI

7)B03MOKHBIE (POPMBI IPE3CHTALIMN PE3yIbTaTOB

7)BBIOODP (hOpMBI M crioco0a Mpe3eHTalrH MPeoia-
raeMbIX Pe3yJIbTaTOB

3-if 3Tan — ocymecTBIeHHE AeATETHbHOCTH

He yuactByer, HO:

PaboraroT akTHBHO U CAMOCTOSITEILHO:

8)KOHCYIBTHPYET yUaIuXcs M0 He0OXOUMOCTH

8)KaXXIpIil B COOTBETCTBUH CO CBOMM aMILTya U CO00-
ma

9)HEeHaBA3YMBO KOHTPOJIUPYET

9)KoHCYmBTHPYIOTCST 110 HEOOXOIMMOCTH

10)naer HOBbIE 3HAHMS, KOTJa Y YJYallluXcsd BOZHUKAET
B 3TOM HEOOXOIUMOCTb

10) «100BIBAIOTY» HEAOCTAIOIINE 3HAHUS

11) penetupyer ¢ y4deHUKaMU MPEICTOAILYIO IPE3EH-
TaIHIO PE3YIbTAaTOB

11)moAroTaBIMBAIOT MPE3CHTAINIO PE3YIHTATOB

4-if 3Tan - mpe3eHTAIUSI

IIpunumaer otyer:

JeMoHCTpUpyIOT:

12)o600111aeT 1 pe3IOMUPYET IMOTYICHHBIE Pe3yIbTa-
THI

12)noHnMaHue PoOIIEMBI, TSN U 33/1a91

13)nogBonut utoru oOydeHus

13)ymeHune mimaHupoBaTh U OCYIIECTBIISATh paboTy

14) ouenuBaet ymeHus: odmarses. Cirymars, 060c-
HOBBIBaTh CBO€ MHEHHE U JIp. (110 TECTy M KapTe Ha-
OJrO ICHMI)

14)Haiinennslii crioco6 pemeHus npoOieMbl

15)peduiexcuro 1esSTeIbHOCTU U Pe3yNbTaTa

16)1ar0T B3aMMOOLIEHKY JIEITEIbHOCTH U €€ Pe3ysIbTa-
TUBHOCTH

JTanbl padoThbl HAI MPOEKTOM

[Iponenypy paboThl Hal MPOSKTOM MOKHO pa30ouTh Ha 6 TanoB. [locienoBaTeIbHOCTH ITAMOB
paboThI HA/I MPOEKTOM COOTBETCTBYET ATaraM MPOIYKTHBHON MO3HABATENBHOMN JAEITeTbHOCTH: TIPO-
OyiemMHas cuTyanus - mpobJemMa, 3aKIF0YeHHas B Hel U 0CO3HaHHAs YeJIOBEKOM - ITOMCK CIIOCOOOB pe-
[ICHUSI TPOOJIEMBI - pelIeHne. ITarnbl padoThl HaJl TPOSKTOM MOXHO MPEACTABUTH B BUJE CIEAYIOMIEH

CXEMBbI:

IIOATOTOBHTE/IbHBIH

oTpeziesieHUuEe PyKOBOIUTENEH MTPOEKTOB;
MOUCK TTPOOJIEMHOTO TIOJIS;
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BBIOOP TEMBI U €€ KOHKPETU3alHS;

dbopMHUpOBaHUE TTPOCKTHOW TPYIIIIHI.

ITOHCKOBBIH

YMOYHEHUE MeMamuidecKko20 noas u memovl nPpoeKma, €€ KOHKpemu3ayus;
onpeoenienue u aHaau3 npooaemol;

MOCTAHOBKA IEJTU IIPOCKTA.

AHAJIHTHYECKHH

aHanu3 uMmerollelca nupopmanuu;

cO0p u uzyuenue uHpopmayuu;

MOMCK ONTUMAIBHOTO CIIOC00a TOCTHXKEHHUS 1IeJIA MTPOEKTa (aHAJIM3 allbTepHATUBHBIX
pelieHuil), MoCTpOeHUE aIropuTMa JIeITeIbHOCTH;

cocmasienue niana peailu3ayuu npoeKma: nouazo80e NIaHUposarue pabom,
aHaJu3 PeCypcoB.

ITPAKTHYECKHH

BBITIOJTHEHUE 3aIllJITaHUPOBAHHBIX TEXHOJOTUUECKUX OTEePAIIHii;

TEKYIIHN KOHTPOJIb Ka4ECTBA;

BHeceHUe (ITpU HEOOXOUMOCTH) UBMEHEHUNM B KOHCTPYKIIUIO U TEXHOJIOTHIO.
IIPE3EHTAITHOHHBIH

Iloozomoeka npe3eHmayuoOHHBIX MAMEPUATLOB;

Ilpezenmayun npoexkmay

N3y4yeHue BO3MOKHOCTEH UCTIOIB30BaHUS PE3YIbTAaTOB MPOEKTA (BBHICTaBKA, IPOIAXKA,
BKJIIOUEHHE B OaHK MPOEKTOB, MyOJIUKAIIHS).

KOHTPOJIbLHBIH

aHaJu3 Pe3yJbTaTOB BBHIMIOJHEHUS MTPOCKTA;

OIIEHKA KauyeCTBa BBIMIOJIHEHUS MTPOEKTA.

MOUCKOBBIN DTAII

[Ipu onpeneneHny TEMaATUYECKOTO OIS MPOEKTa MOXKHO OMUPAThCS, HAIpUMEp, Ha
NMOTPEOHOCTH YeJIOBEKA B PA3IUYHBIX 00JIACTAX JKU3HEESITEIBHOCTH: 1IKOJIA, JIOM, JA0CYT,
OT/IBIX, OOIIECTBEHHO TOJIE3HAs JAEATENbHOCTh, IPOU3BOJICTBO U MPEANPUHUMATEILCTBO,
obmienue. [Ipu 3ToM OCHOBOIOIATAIOIIUM MPUHITUTIOM JIOJKHA CTaTh CAMOCTOSITEIbHOCTh
BBIOOpA YUYEHMKA — OCHOBA JUIsi (POPMHUPOBAHUSI €TI0 OTBETCTBEHHOCTH 3a MPOIECC U pe-
3yJbTaT pabOTHI.

He nonstue "rema'", a "temaTuueckoe 1moJjie", Tak Kak TeMa - 3TO HE4TO 3aCTHIBIIIEES,
pa3 M HaBcerja ompejacieHHoe. TeMaTHYecKux MoJiel IJi1 MPOEKTOB HEHcUepriacMoe
MHOYKECTBO, M MEPEUHUCIINTh XOTS OBl HamboJjiee, TaK CKa3aTh, «IEJIeCO00pa3HBIC) - IO
COBEPIIIEHHO OE3HAaJEKHOE, MOCKOIbKY ATO JKMBOE€ TBOPYECTBO, KOTOPOE HEIb3sl HUKAK
perjIaMeHTHPOBATD.

[lepBbIit 1 camMblil TPOCTOM CIOCOO: YUUTENh MPEIAraeT CIIUCOK MPUMEPHBIX TEM
JUTst pabOTHI HAJl MPOEKTAMHU, TIPH 3TOM TEMbI MOTYT OBITh MPECTABICHBI B BUJIC PEKIIAM-
HBIX JINCTOBOK Ha MH()OPMAIIMOHHOM CTEH/IC.

DTO BMNOJIHE TOMYCTUMBIN BapUAHT 3aIlyCKa MPOEKTOB, 0COOCHHO B CUTYaIlUH, KOT/Aa
Yy YUCHHUKOB €I1I€ HET OMbITa MPOCKTHOM JEATEIbHOCTH WIIM CaM YUYUTEIIb TOJbKO HAUYMHAET
paboTy ¢ UCIOIb30BaHUEM METOJ1a MPOEKTOB. Hepeako ciydyaeTcss U Tak, 4To MpeaIoKeH-

85



HbI€ YUHTEJIEM TEMbl CTAHOBSTCS OTIIPABHOW TOUKOM JJisi 0OCYKJIEHUS, B X0/I€ KOTOPOTO
TE€Ma U3MEHSETCS, KOPPEKTUPYETCsI, PACIIUPAETCS U BOSHUKAET HOBBIM 3aMBICEIL.

Kaxk Bb10paTs TEmy?
IIpo6siema npoexTa
Jlyis Toro uToOBbl HA4aTh MPOEKT, HAJ0 HAUTH MPOOIEMy, KOTOPYIO MOKHO MCCIIEIOBaTh U
KOTOPYIO XOTEIOCh OBl pa3pennTb. OHA-TO U MOJCKAXKET, KaKk CPOPMYITUPOBATH TEMY HC-
CJIEIOBaHMs. A 4TO 3HAYUT - HATH 1podiemy?
Kaxk BbISIBJIATH NP0OIEMBI
JlpeBHETpeUecKoe CIOBO «problemay mepeBOOUTCS KakK «3ajnada», «Iperpana», «TIpyni-
HOCTb». YMEHME YBUIETh MPOOJEMy MOAYAC LIEHUTCS BBIIIE, YEM CIIOCOOHOCTb €€ pe-
LIUTh.
['maBHas 3amaya 110000 MCCIEA0BATENS - HAUTU YTO-TO HEOOBIYHOE B OOBIYHOM, YBHUJIETh
CJIO’)KHOCTH M IPOTUBOPEYHS TaM, TJI€ JPYT'MM BCE KaXKETCSl IPUBBIYHBIM, SICHBIM M IIPO-
cteiM. Camblii IpOCTOl croco® pa3BUTh y ce0sl YMEHHE BHJETh IMPOOJIEMBI - YUUTHCS
CMOTPETh Ha OJIHH U T€ K€ MPEIMETHI C PA3HBIX TOUYEK 3PECHHUS.
[Togymaii 1 3anuiy npoOaeMbl, KOTOPbIE TEOSI HHTEPECYIOT.

Kakumu MOTYT OBITH TEMBI UCCIICAOBAHUSA?

Bce TeMbl MOKHO YCITOBHO OObETMHUTH B TPH TPYIIIIHL:

(haHTacTHYECKHE - TEMBI O HECYIIICCTBYIOIINX, (PAaHTACTHUUECKUX O0BEKTAX U SBICHUSAX;
IKCIEPUMEHTAIbHBIE - TEMBI MIPEITOIararoIe MPOBeICHUE COOCTBEHHBIX HAOIIOACHUM
1 DKCTICPUMEHTOB;

TeopeTHYecKHe - TEMbI 110 H3YYCHUIO U 0000IIIEHNIO CBEICHHH, ()aKTOB, MaTepHUaliOB, CO-
JEPIKAIIUXCS B PA3HBIX TEOPETHUECKUX UCTOYHHUKAX: KHUTaX, KHHO(PHIIbEMAax U JIp.
TpeOoBaHHUS K TEME:

® AKTyaJIbHOCTh, OTPAKCHHE 371000 THEBHBIX MTPOOJIEM COBPEMEHHON HAYKH H
MPAKTHUKH, COOTBETCTBUE HACYIIIHBIM 3alpocaM OOIIeCTRa,;

® COJEpXKaATEIBHOCTh, MHOOPMATUBHOCTH U pa3pabOTaHHOCTh B HAYKE;

® BO3MOXHOCTb ITOMCKA JIOCTAaTOYHOTO KOJIMYECTBA JINTEPATYPhI, HATMUUE dJIe-
MEHTa HOBHU3HBI (paboTa B KaKOM-TO CTENCHU JOJDKHA BBIXOAUTH 32 PAMKHU W3-
YEHHOT'0, HOO TOJIBKO TOTJ]a OHA CMOKET BbI3BaTh HHTEPEC;

* (hopmMyTUpPOBKA TEMBI IOJDKHA COJEPKATh KAKON-TO CIIOPHBI MOMEHT, MMOJpa-
3yMeBaTh CTOJIKHOBEHHE PA3IUYHBIX TOUEK 3pCHHsI Ha oAHY mpobiemy. [1ogo0-
Hasl «IIPOOJIEMHOCTE» MOXKET OBITh OTPAKEHA YK€ B CAMOM 3arJIaBUH padOThHI
WJIA B €ro [03arojoBKax;

e Ha3BaHHWE pabOTHI MOXKET M HE BKJIIOUYATh B c€0s1 CIIOBO IIpo0ieMa, HO, TEM HE
MEHee, nPOOIeEMHOCMbIIOTKHA TTOAPAa3yMEBAThCS;

e TeMa JIOJKHA OBITh KOHKPETHOM.

B03MOXHBIMU UCTOYHHUKAMU TIPOOJIEMBI MOTYT BBICTYIIATh MPOTHBOPCUHS:

" MCXKAY U3BCCTHBIM U HCU3BCCTHBIM,
" MCXKAY 3HAHUIAMHU U YMCHUAMU,
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"  MEX]y CJIOKHOCTBIO 33/1a4d ¥ HAJIMYUEM CIIOCO0a €€ PeleHus;
"  MEX]Iy NOTPEOHOCTAMHU U BO3MOKHOCTSIMH UX peaTn3aliu
[TpoGieMHbIe cUTyallMM BOZHUKAIOT TaM, TJI€ UMEETCSI HECOOTBETCTBUE MEXKTY
UMEIOIIUMHUCS 3HAHUSMH U HOBBIMU TpeOoBaHUAMHU. [I[pruMepoM Takoro npoTuBOpedrs
MOJKET CIIY>KUTb OTKPBITHE HOBBIX ()aKTOB, KOTOPHIC HE BIHMCHIBAIOTCS B U3BECTHHIC
TEOpHH, enle 00Jee TUIIMYHBIN CIIy4ail 3TOro MPOTUBOPEUHS — PACXOKICHUE MEKTY
KUTEUCKUMHM NPEICTABICHUSAMU U HAYYHBIMH 3HAHHUSIMU.

[Ipotite roBopsi, CUTYyaLHsI MOXKET IPUOOPECTH MPOOJIEMHBIN XapaKTep €CIu:

"  MMECIOTCS T€ WM MHBIC POTUBOPEUHS, KOTOPbIE HEOOXOAMMO Pa3pelInTh,

" TpeOyeTcsl yCTAHOBUTH CXOJICTBA M PA3ITUIHS,

" Ba)XHO YCTAaHOBUTH MPUIHHHO-CIICJCTBCHHBIC CBS3H,

*  Heo0X0JUMO 00OO0CHOBATH BHIOOD,

* TpeOyeTcs MOATBEPIKICHHE 3aKOHOMEPHOCTEH ITpUMepaMH U3 COOCTBEHHOTO OIIbITA

U IPUMEPOB U3 OIbITa — TCOPECTUUCCKUMHU 3aKOHOMEPHOCTSIMU,

" CTOWT 3a/1aua BBISBIICHUS JOCTOMHCTB M HEJOCTATKOB TOT'O MJIM MHOTO PEIICHUSI.

[TpoGaema 00s3aTeNBHO JOJKHA OBITH B35iTa M3 PEAIbHON KU3HM, 3HAKOMAas ¥ 3HAYUMast

JUTSl YYEHUKA, €€ PEIICHHUE TOJDKHO OBITh BAXKHO JIJISl yYaIerocs.
eiicmeusn 0oyu-ca:

- OO6cyxaaer Temy.

- OmnpenensieT cBOU MOTPEOHOCTH.

- [lpunumaet B cocTtaBe Tpynibl (MM CaMOCTOSITEHHO) PEIICHUE TI0 TTOBOLY TEMBI TIPO-
€KTa U apryMEHTUPYET CBOU BHIOOD.

- Wmer npotuBopeunsi, popMynupyeT (BO3MOKHO, C IIOMOIIBIO YUUTENS ) TPOOIeMy.

-  @opmynupyeT (HHIUBUIAYATHHO I B PE3yJIbTaTe OOCYKIACHHS B TPYIITIE) IIEIh TPO-
eKTa.

AHAJIMTUYECKHAM DTAII
[Tocne mocTaHOBKY 1IeNK MPOEKTa B MEPBYIO OUepe/lb Ha ITOM 3Tane HeOOXOIUMO
OTIPEICNINTh, Kakasi nH(popMalus HeoOXouMa JIJisl €€ TOCTUKEHUS (peaanu3aliuy MPoeKTa).

3amem obyuarowutics paccmampugaem CyujeCmeyiowyo cCumyayuio, ONUCHIBAsl ee 8
HA4anbHOU WKoJle 8 00WUX uepmax, nosaice - bojee 0emaibHo, ¢ ANeMeHMaAMU AHAIU3A
(8blOenenue xapakxmepucmuk, YCmaHosleHue NPUIUHHO-C1e0CMEEHHbIX C8s3eU U m.N.).

s smoeo nepedko mpedyemcsi OONOIHUMENbHBIL UHGOPMAYUOHHBIU HOUCK.
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Ha ocnose ananuza cumyayuu 00yy-cs Modtcem nocmasums (¢ nOMOWbio yuumers,
a no3sdce — camoCmoamenbHo) npooaemy Ul KOHKpemu3upoeams my npooiemy, ¢ Komo-
pou on npuwien 6 npoekm. Ilocmanoske npobaemol npeoduiecmsyem vis61eHUe NPOMUBO-

peuuii Mexscoy peabHOU U HcenaeMol CUmyayuetl.

3amem obyuarowuticsi npo8oouUm anaIu3 npooiemsbl, 8bl0€AsA (Ha HAYAIbHbIX dMa-
nax ¢ NOMoOwb10 yuumeis) NPUYUHLL U (8 CIAPUX KIACCax) Nocie0Cmaus ee Cyuecmeo-
8anusl, onpeoensis, pewaema au OJisl Heeo ma wiu uHas npoodiema (Moxcem au OH YyCmpa-
HUMb CBOUMU CUTLAMU NPUHUHDBL ee CYUeCmB8O8AHUsL), 3AUHMEPECOBAH U KIMO-MO KPOME
He20 8 peuleHuu Mot npoobaemvl. Ima paboma no360saem mounee onpedeiums mema-

muy4ecKkoe noje npoekmada.

Ienn

OnpenenuTs UEeb UCCIIEIOBAHUS - 3HAYUT, OTBETUTh ce0e U APYrHMM Ha BOMPOC O TOM, 3a-
YEM MBI €r0 MPOBOIUM.

Ha ocnose svissnennoil yuawumcs npobaemvl, OH cmasum yeiv ceoe2o npoekma. Llenw
omeseuaem Ha sonpoc: « 410 00icHO ObIMb UBMEHEHO 8 PedlibHOU cumyayuu (Ymoobvl OHA
CO8NANA C UOeANbHOLL, C MOYKU 3peHust yuenura)?y Onpedenus yeinb, yuawuics npeoniaza-

em 0OUH UU HeCKOIbKO CNOCco008 ee docmudicenus (omeeuaem Ha eonpoc: « KAKUM

OBPA30M?»).

Korpaa yuanumcs sicHa 1eib MpoeKTa, CieayeT OpraHu3oBaTh paboTy Mo onpesene-
HUIO 33J1a4, KOTOPhIC YKa3bIBAIOT HA MPOMEKYTOUYHBIE Pe3yJIbTaThl U OTBEYAIOT HA BOIMPOC,
UTO nmomxHO MOSIBUTHCS (OBITH CAEIAH0), YTOOKI 11e71b MPOEKTa OblIa JOCTUTHYTA (YTOOBI
pe3ynbTaT ObLI MOJIy4eH). 3aJjaud MOTYT pPEellaThbCs B Pa3jIMYHOM IOCIIEeI0BATEIbHOCTH
(MHOTIA MapaAJIIEIHHO TPYIIA MOKET padoTaTh HAJ PEIICHUEM HECKOJBKHX 3aja4), UX HE
CJIeNyeT MyTaTh C dTanaMu padoTsl (cO0p MHMOPMAIINH, U3TOTOBJICHUE TTPEAMETa, TIO/IrO-
TOBKAa MaTepualoB K MPE3EHTALNU U T.I1.).
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3aoauu

3agaun ucciaeqoBaHUs OOBIYHO YTOUHSIOT €ro Ieib. Ecnu menb ykaspiBaeT oOliee Ha-
MIpaBJICHUE HMCCIIEA0BATEILCKOM ACATEIBHOCTH, TO 3aJa4d OINMHUCHIBAIOT OCHOBHBIC IIaru
HCCIICIOBATEIIA.

3atem Kaxkaas 3ajada ApoOUTCS Ha mIard (OTIAEIbHBIC NEHCTBUS, KOTOPbIE YUCHHUK
BBITIOJIHAET MOJHOCTBIO 32 OTPAHUYEHHBIN TPOMEKYTOK BpEMEHH ). 3aTEM YUEHHUK COCTaB-
JISIET TJ1aH pa0dOoThl, pacCTaBIIss IIard B HEOOXOAUMOM MOCIEA0BATEILHOCTH, YUUTHIBAS TO,
YTO HEKOTOPHIE JCUCTBUSI OH HE CMOKET BBINIOJIHUTH 0€3 MPEeABAPUTEIBLHOIO 3aBEPIICHUS
JIpyrux maroB. Ha ocHOBaHMHM MOJYYEHHOr'O CIKCKA IIAroB y4alluics MOXET CIUIaHUPO-
BaTh HEOOXOAMMBIE JIJIsl X PeaN3alliy PECypChl (B TOM 4Kciie UH(OOPMAIMOHHBIE).

Kak npaBuiio, yyaiuecsi COoOIIa0T O COOIOICHUN UIIK HAPYIIIEHUU CPOKOB PabOT, CBOMX
ycrexax WiH HeyJaadax.

JIr000i1 MpOEKT JOJIKEH 3aKaHYMBATHCS CO3JaHUEM IIPOIYKTA, KOTOPBIM 0053aT€NbHO
JOJDKEH IIJIaHUPOBATHCSL. .

CrenyeT 3aMETHUTD, YTO HEJIb3S1 CBOJUTH IEIb ACITEILHOCTHU O MPOEKTY K MOTYyUYEHHUIO
npoaykra. IIpoayKT Bceraa Hy»KeH Ui 4Yero-To, OH SIBISIETCs cpeAcTBOM. Llenb MokeT He
COJIEpKaTh yKa3aHUs Ha MPOJAYKT, a €CJIM OHA COJACPKUT TAKOE yKa3aHUeE, T0JKHO OBbITh
MOHSTHO, KaK 3TO CPEJCTBO MMO3BOJIMT YUEHUKY B TIOCTH)KEHUU €T0 LIEIIH.

Hepenko Bo3HuKaeT npoTuBoONoiokHas cutyanus. Lleas npoekra — yoeauTh Koro-
a100 B ueM-1100, pa3pelnTh IPOTUBOPEUHE B UMEIOLIEHCS HHPOPMAIUH, IPUHSTH pe-
meHue o yeM-in60. Toraa yyamiemycs BaskeH B IEPBYIO OUepeIb pe3yJibTaT, a He po-

TYKT.
eiicmeus ooyuarowezoca:

- IIpoBoaut nouck, cO60p, CUCTEMATU3AIMIO U aHAIU3 UHHOPMAIIHH.

- Bcrynaer B KoMMyHHMKATHUBHBIE OTHOIIEHUS C IIEJIbIO TOMYYUTh HH(POPMAIIHUIO.
- OcymiecTBisieT BHIOOD.

- OcyuiecTBIsIET NPOLECC TTAaHUPOBAHUS.

- OueHuBaet pecypchl.

- OmnpenensieT cBoe MeCTO (POJib) B MPOEKTE.

- IlpencraBnsieT npoayKT CBOEH (TPYIIOBOM) IESITEILHOCTH HAa TAHHOM JTarle.

- IIpoBoauT O11eHKY (CaMOOILIEHKY) pe3yJIbTaTOB JaHHOTO ATara padoThl.
T'unomesa

['umoTesa - 3TO MPEANoNIoKEeHNE, elle He JAOKa3aHHas JIOTHUECKA W He TOATBEPKICHHAS
onbITOM Jorajaka. ClIOBO «THIOTE3a» MPOUCXOIUT OT JpeBHerpeueckoro «hypothesisy -
OCHOBaHUE, MPEIOJIOKECHHE, CY)KIICHUE O 3aKOHOMEPHOHU CBs3U siBIeHUNA. OOBIYHO THITO-
Te3bl HAYMHAIOTCS CO CJIOB «IIPEIIOJIOKHMY, «IOIMYCTUM», «BO3MOXKHO», «ECIH ..., TO
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M.

Bam AJIs1 pCHICHHA HpO6JI€MI>I l'IOTpe6yeTC$I TUIOTE3a UIJIIM HECKOJIbKO TMIIOTE3 - IIPCAIIO-
JIOKECHUM O TOM, KaK HpO6JI€Ma MOJKET OBIThH pcuIcHa.

B PE3YIIbTATC HCCIICAOBAHUA THIIOTC3a IIOATBCPIKAACTCA HIIHN OIIPOBEPIracTCH. B clIydac
CBOCT'O IIOATBCPIKACHUS OHAa CTAHOBUTCA TGOpI’ICﬁ, a CCJIM €€ OIIPOBCPIHYTH, TO I'MIIOTC3a
IMPEBPAIACTCA B JIOKHOC IIPCAIIOJIOKCHHAC.

3anuImTe CBOIO TUIIOTC3Y. Ecnu runores HCCKOJIBKO, TO UX HAAO0 IMIPOHYMCPOBATL, I1OCTA-
BHB CaMyIO BA’)KHYIO Ha IICPBOC MECTO, MCHCC BA’KHYIO HAa BTOPOC U TaK JaJICC.

MPAKTUYECKHWUN DTAII

Ha 3ToMm atamne ydamuecs peaqu3yroT 3aljIaHipOBaHHbBIC IIaru (ACHCTBHS), BBITIOJ-
HSIOT TeKYIIHH KOHTpOob. [Ipy paboTe Hal MPOEKTOM ydYallluecs: peai30BhIBAIOT (OCBAU-
BAIOT) pa3JIMYHbIE TEXHOJOTHUU JACSITEILHOCTH, HOBBIE CHOCOObL OesimenbHOCmu (BUICO-
CheMKa, paboTa ¢ KOMITBIOTEPOM, TTPOBEICHHIE COITMOIOTHIECKUX MCCIICIOBAaHNM, CBapKa U

T.J1.).

Ha »ToM 3Tane Hambosee BBICOKA CTENEHb CaMOCTOSTEIIBHOCTH YYallUXCsl, a Y4H-
TE€JIb BBICTYIAET MPEUMYILECTBEHHO B POJIM KOHCYJIBTAHTA.

eiicmeus ooyuarowezoca:

- BrinmonHseT 3amiaHupOBaHHbIE JEHCTBUS CaMOCTOSATENBHO, B IPYIIE UM B KOMOMHU-
POBaHHOM pEKUME.

- OcyiecTBisieT TeKyLIN CaMOKOHTPOJIb U OOCYKIAeT €ro pe3yJIbTaThl.

- IIpu HE0OXOAMMOCTH KOHCYJIBTUPYETCS C YUUTENEM (IKCIIEPTOM).

Opranuszanus 1 MeTOAMKa padoThl HA/I MIPOEKTOM
Kak coctaBuTh m1aH UCCIEA0BATEILCKOM pabOThI?

[lepen HawanmoM pabOTHI HY)XHO OOS3aTENHHO COCTAaBUTH €T0 MPEIBAPUTEIHHBINA TUIAH.
OpHako HamO MOMHUTH, YTO MPHU MPOBEIECHUU HCCIICIOBATEIHCKON pabOTHl 3TOT IUIAH
OOBIYHO TPUXOJUTCSI U3MEHSITh M COBEPIICHCTBOBATH, TOTOMY UYTO WCCJIEAOBAHHE TPEI-
CTaBJsIET COOOM TBOPYECKUIA TMPOIECC, B XOJ€ KOTOPOrO MOCTOSSHHO MPUXOJUTCS YTO-TO
JIOTIOJTHATH, @ OT YETO-TO OTKA3bIBAThHCS.

I[J'I?I TOr0 YTOOBI COCTaBHTH IIaH, HaJA0 OTBCTUTH HaA BOIIPOC: «Kak MbI MOxkeM Y3HAThb
YTO-TO HOBOC O TOM, 4YTO I/ICCJICILYCM?» I[J'IH 9TOro HajJgo onpeaAciinTb, KAKUC HHCTPYMCHThI
HJIM MCTOAbI Thl MOXKCIIb UCIIOJb30BaTh, @ 3aTEM BLICTPOUTD UX IIO IIOPAAKY.
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HpezmaraeM CIIMCOK OOCTYIIHBIX METOAOB MUCCIICAOBAHNA:
¢ IOAYMAaTb CaMOCTOSTCIIbHO,

¢ IpOYNUTATh KHUTHU O TOM, YTO BEI UCCICAYCTC,

¢ IO3BHAKOMMUTBCA C KHHO- U TCJ'IC(i)I/IJ'IBMaMI/I;

* HalTH WHGOPMAIIMIO B TI00ATBHBIX KOMIBIOTEPHBIX CETSIX, Hampumep, B ceTu MuTep-
HET;

* CIIPOCHUTB Y APYTUX JOJCH;
* ITOHAOJIIO1aTh;
* IPOBECTHU IKCIIEPUMEHT.

HGO6XOIII/IMO YUYUTBIBATh, YTO U HOI[60p MCTOOOB, U IIIIaH pa6OTBI 3aBHUCAT OT TOI'O, UTO
BBI UCCIICOYCTC. HaHpHMep, CCJIX Bbl U3Yy4aCTC ITIOBCACHUC BOPOHBI, TO MOJKCTC HCIIOJIB30-
BaTb BCC HA3BAHHBLIC BLIIIC MCTOALBI: IIOAYMATb, YTO BaM YiKC H3BCCTHO O BOPOHC, pacC-
CIIPOCUTB OPYTIHUX 00 aTOM IITHUIIC, ITOUCKAThb PIH(i)OpMaI_[I/IIO B KHUI'aX U B I/IHTepHCTG. O
BOpOHax JOCTATOYHO 0O0JIBIIIOE KOJIMYECTBO CI)I/IJ'IBMOB, W BbI MOXETC MHOI'€ U3 HUX IIO-
CMOTPCTh. Mo>xHO IIPOBCCTHU Ha6J'IIOI[€HI/I€ 3a MIOBCACHUCM BOPOH, U JaXXC ITOOKCIICPUMCH-
TUPOBATb C HUMHU.

A BOT eciM BbI UcCleAyeTe NpodsieMy 3aluThl 3eMJIM OT KPYIHBIX aCTEPOUIOB, TO TOHA-
OJII01aTh U YK TeM 0oJiee MPOBECTH IKCIIEPUMEHT BaM, CKOpee BCEro, He ynacrcs. Bol BbI-
HYKJIEHbI Oy/1eTe OTPaHUYHUTHCS COOCTBEHHBIMH CYXICHUSIMU M YMO3AKIIOUEHUSIMU, UTe-
HUEM JIMUTEpaTyphl, U3YyYEHHEM CHELHAIbHBIX (QUIBMOB, OecelaMu CO CHEelUaINCTaMHu,
MaTEMaTUYECKUMH pacdeTaMu. A €ciii BCE ke BbI MOIBITAETECh POBECTH IKCIIEPUMEHT,
TO OH BO3MOYKEH TOJIBKO Ha MOJEJISAX - YMEHBIIECHHBIX KOMUAX 3EMJIM U ACTEPOUJIOB.

OTMeTHM OCHOBHBIE OCOOEHHOCTH YKa3aHHBIX BBIILIE METOJIOB UCCIIEI0BaHUSI.
1) ITooymams camocmoamenvHo

HagepHoe, ¢ 3TOro sry4iie BCero HauYMHATh JIIOOYIO NMPOEKTHYIO paboTy. MOXHO 3a7aThb
ceOe BOMPOCHI:

* Y10 s 3Ha10 00 PTOM?
» Kakne cyxaeHusI MOTY BBICKA3aTh 110 TOMY TTOBOIY?
 Kakuie BBIBOJIBI 1 YMO3AKIIFOUCHHUSI ST MOTY CJIeJlaTh M3 TOTO, YTO MHE YK€ U3BECTHO?

2) IIpouumame KHu2u 0 mom, Ymo 6vl uccieoyeme
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Ecnu npenMer ucciieqoBanus 1noApoOHO ONMUCaH B JAOCTYIHBIX Ul BaC KHUIax, UX HaJo
00s13aTeNbHO TOCMOTPETh. Beab coBceM He 00s3aTeNbHO OTKPBIBATH TO, UTO /10 BacC yxkKe
OTKpBITO. M3y4nB y»e U3BECTHOE, MOKHO ABUTAThCA Aanblie. OTKppIBaTh HOBOE!

HauaTtp MOXHO €O CIpaBOYHMKOB M SHUHUKIONEANN. B Halre Bpems U31aeTcsi MHOTO pas-
JMYHBIX SHIUKIONEIUNA U CIPABOYHUKOB JIJIsl IeTel U B3pocibiX. OHU OOBIYHO XOPOIIO
WJUTIOCTPUPOBAHBI, X TEKCTHI, KaK MPABWIIO, COACPKAT OYCHH MHOTO UHTEPECHOW MHPOP-
Mmanuu. Ecnu ee oka3pIBaeTCs HEIOCTATOYHO, TO CJICTYET MPOYUTATh KHUTH C TTOAPOOHBIM
OMHMCAaHUEM U3y4aeMOro BaMu OOBEKTa UITU SIBJICHUS.

3anummTe BCe, YTO BbI Y3HAIM U3 KHHUT.
3) Illoznakomumuca ¢ KUHO- u meneguibmamu

MHuoro HOBOW MHGOpPMAIIMK COACPKUTCS HE TOJIBKO B KHUTAX, HO M B PA3IMYHBIX HAy4-
HBIX, HAYIHO-TIOMYJISIPHBIX U XYyI0KECTBEHHBIX (PrutbMax. DTO HACTOSIINN KJIaj JJIs HC-
ciepoBatens. He 3a0yapTe 00 3TOM UCTOUHUKE!

3anuImTe BCC, 4YTO BbI Y3HAJIXM HOBOTO 13 (I)I/IJ'IBMOB.

4) Haiimu ungopmauuio ¢ 2100a1bHbIX KOMNBIOMEPHBIX CEMAX, HANpUMep, 6 cemu
Hnmepuem

Komrbrorep - BEpHbIN MOMOIIHUK COBPEMEHHOIO uccienoBarens. Hu oquH yyeHslll yxe
HE MOXeT paborarh 6e3 Hero. KommbroTep moMoraeT pemiaTh camble pa3HbIE UCCIIEI0Ba-
TEJIbCKUE 3aJla4d: CTPOUTh MATEMaTUUECKHUE MOJIENIN, TPOBOJAUTH SKCIIEPUMEHTBI C KOM-
NBIOTEPHBIMU (BUPTYaJIbHBIMU) KOMUSAMH OOBEKTOB, TOTOBUTh TEKCThI, YUEPTEKHU, CXEMBI,
PUCYHKH.

B ri1o6anpHbIX KOMITBIOTEPHBIX CETSAX COACPIKUTCS MHOTO MH(POpMAIIMK TTPAKTUUYECKU 000
BCEM, UTO BAC MOKET 3aMHTEPECOBATD.

3anuuuTe BCe, UTO BaM IMOMOT y3HaTh KOMITBIOTED.
5) Cnpocump y opyaux nrooeii

Jlrone#t, ¢ KOTOpBIMU cliefyeT Todece0BaTh O MPEeIMETe UCCIIEIOBAHUS, MOKHO YCIOBHO
MOJEIIUTh HA JBE IPYIIIBL: CIEHUAIUCTHI U HECTIEUAIUCTHI.

1. K cneyuanucmam Mbl OTHECEM BCEX, KTO NMPO(PECCHOHANBHO 3aHUMAETCS TEM, YTO BBI
uccienyere. ITo MOTYT OBITh YUeHBIE, HarpuMep, mpodeccop U3 YHUBEPCUTETA WIH pa-
OOTHUK Hay4YHO-HCCIIEOBATENLCKOrO0 MHCTUTYTA. B mikone ux Haiitu Tpyano. Ho um
MO’KHO MO3BOHUThH WJIM HamucaTh MUCbMO, OTIPABUB €0 MO OOBIYHOM MIIM 3JEKTPOHHOM
1o4Te.
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CrneunanucToM MOXeT ObITh U yuuTedab. Hampumep, yuurtenb GU3MKA WIM aCTPOHOMHUHU
MOET paccKa3aTh O KOCMOCE MHOTO HOBOTO, TOTO, YTO HE BXOJUT B OOBIYHBIC IIKOJIBHBIC
POTrPaMMBl.

CrnenmanucraMyu MOTYT OKa3aThCs W Tama, U Mama, U JeAyuika, u 6alymka. Hanmpuwmep,
UCCIEeNysl XapakTep BOOPYKEHHS BOMCK CIIENUAIbHOIO Ha3HaY€HUs, BBl BCIIOMUHAETE, YTO
Ball JIeAyIIKa ObUT 0QUIIEPOM. ITO 3HAYUT, YTO OH BIIOJHE MOXKET OBITH IKCIIEPTOM.

2. Hecneyuanucmamu nnsi Bac OyayT ocTajibHbIE Jtoau. VX Toxe 1ienecoo0pa3Ho pac-

CIIPOCHUTD. Bnoane moxer 6BITB, 4TO KTO-TO M3 HHUX 3HACT YTO-TO OYCHB BAXKHOC O TOM,
YTO BbI U3Yy4acTC.

Hamnpumep, Bbl pazpabaTbiBacTe MPOEKT HOBOM TEXHOJOTUHU MOCAJAKU KapTodens u cupa-
muBaeTe 00 3TOM y cBoell 0a0yIlKu, KoTopas paboTaeT yuuTeaeM MaTEMAaTUKH B IIKOJIE.
A OHa paccka3bIBaeT, Kak yutaia 00 skcrnepumente neaarora A. Banosa. B 80-e rojs
npouutoro Beka B Cankt-IlerepOypre (JlenHunrpane) ero yueHuK n300pesn crnocod nmocaaku
KapTo(ens B KallpOHOBYIO CETKY, KOTOPBIM UCHOJB3YIOT ceifyac BO MHOTUX CTpaHax. BoT
BaM U HecleuuaIncT!

3anuiuTe HHPOPMAIIHIO, TTOTYYEHHYIO OT JPYTUX JHOJICH.
6) Ilonaonwoamo

HNHTepecHblil U TOCTYMHBIN cOcO0 100BIYM HOBBIX 3HAHUU - HaOmtogaeHue. Hamo moHu-
MaTh U IOMHUTb, YTO CMOTPETh U CIIYIIATh MOXKET KaXIblil, a BOT BUJIETh U CJIBIIIATH CIIO-
coOHbI HEe Bce. CMOTPUM MBI IJ1a3aMHM, CIIYIIAeM yIIIaMH, & BUJIUM M CJIBIITAM YMOM.

Hanpumep, KaxIblii MOXET YBHUJIETh, KaK BEAYyT ceOsl J€TH Ha MepeMEeHe B IKOJIE; MO-
CMOTPETh, KaK OHU JBUTAIOTCSA; MOCIyIIaTh, KAKME OHU U3JAI0T 3ByKU. HO TONBKO yMHBIN,
HaOJII0JaTEeNIbHBII UCCIIeI0BaTENb, I/ Ha MOBEJACHUE CBOUX OJIHOKIACCHUKOB B LIKOJIE,
MOXET CENaTh MHOI'O HHTEPECHBIX BBIBOJIOB, CYKACHUN U YMO3aKIIOUYECHUM.

Jly1st HaOMroIeHUH YeI0BEK CO3/1aJl MHOKECTBO MIPUCTIOCOOJICHUIA: TTPOCTHIE JTyThl, OMHOK-
JIM, TIOJI30PHBIE TPYOBI, TEIECKOIbI, MUKPOCKOIIbI, IEPUCKOMBI, MPUOOPHI HOYHOTO BUJIEC-
Hus. EcTe mpubopsl U anmapatsl, YCUIMBAIOIINE HAIy CIIOCOOHOCTh pa3inyaTh 3BYKU U
JaXe AJICKTPOMArHUTHBIC BOJIHBL. OO 3TOM HAJ0 TMOMHHUTH M BCE 3TO TAaK)KE€ MOYKHO HC-
TI0JIB30BaTh B BAIlTUX MCCIICTOBAHUSX.

3anuiuTe UHPOPMAIIHIO, MOJIYYSHHYIO C TOMOIIbIO HAOTIOACHUH.
7) Ilpoeecmu 3xcnepumenm

CnoBO «OKCHEPUMEHT» MPOUCXOUT OT JIATUHCKOTO «experimentumy» W MepeBOAUTCS Ha
PYCCKHUH Kak «Ipo0a, OmbIT». ITO BEAYIIUNA METO] TO3HAHUS B OOJIbIMHCTBE HayK. C ero
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IIOMOIIBIO B CTPOr0 KOHTPOJIHUPYCMBIX W YIIPABIIACMBIX YCJIOBHAX HCCICAYIOTCA CaMbIC
PAa3HBIC ABJICHUA.

DKCHEPUMEHT MPEANojaraer, 4ro Bbl aKTUBHO BO3JIEUCTBYeTE€ Ha TO, YTO HCCIEIYETe.
Tak, Hanpumep, Bbl MOXKETE SKCIEPUMEHTAIBHO ONPEACIUTh, MPU KaKoi TemrmepaType
3aMep3aloT pa3HbIe KUAKOCTH (BO/IA, MOJIOKO, COJISIPKA U JIp.); KaK OBICTPO CrtocoOeH 00y-
YUTHCS Balll IIEHOK MM KOTEHOK HOBBIM KOMaHJaM; KaK OTHOCHUTCS K Pa3UYHON MY3BIKE
Balll MOMyTai; Kakue OBOIU U PPYKTHI OOJIBIIIE BCETO TIOOUT Ballla yepenaxa.

Onummure cHayaia IIJIaHbI, a 3aTCM PC3YJIbTAThl CBOUX JSKCIICPUMCHTOB.

IIPE3EHTAIIHOHHBIH 3TAIT
Kaxx1plil IpOeKT NOJKEeH 3aBeplIaThCsl MOJIYYEHHUEM KAKOro-Iu00 MPOJIyKTa: BH-

neodusibM, anp00M, razera, OHJUIETeHb, 3MMHUM caJl, albMaHax, almnapar, CalT, KOCTIOM,
HMCKOBOE 3asiBJICHHWE, MAKET, CIIOBaphb, JJCKTPOMArHuT, aTjiac, MAaKeT, MepeBMKHAS BbI-
CTaBKa, T€HEaJOTUUECKOE IPEBO, AICKTPOABUraTElb, COOp JIEKAPCTBEHHBIX TPaB U T.JI.

He uckitoueHo, 4To mpoAyKTOM MPOEKTHOM JIEITEIbHOCTH MOKET SIBIIATHCS pe-
depat, HO Takas popma caMOCTOATENbHOM padOThI, KaK MOJrOTOBKA pedepara, CTpOUT-
Csl TIO IPYTUM 3aKOHaM, MO JPYTroi TEXHOJIOTHH, HEeXeNN padoTa HaJ mpoekToM. Hamu-
caHue pedepara HarpaBleHO, CKopee, Ha pacliupeHue Win yriayOjaeHne 3HaHui, pa3Bu-
THe 0011ey4eOHbIX YMEHUH, a HE Ha pelleHNe JMYHOCTHO-3HAYMMOM JIJIsl y4aIIerocs
POOJIEMBI.

IToaroroBka K 3amure

CoOpaHnbl Bce CBE/ICHMSI, ClIeNIaHbl BCE HEOOXOAMMBIC PACUEThl U HAOIIOJICHUS, TPOBEICHbI
IKCIIEpUMEHTHI. Ternepb Hy KHO KpaTKO U3JIOKHUTh Ha OyMare caMoe TJIaBHOE U PaccKas3aTh
00 sToM mronsM. [Ipudem Bce nmpeaiokeHHbIe BaMU MbBICIH, HOBbIE UeU U MH(opManus
JIOJDKHBI OBITH J0Ka3aHbl. [lI03TOMY yd4eHbIE TOBOPSAT, YTO pe3yJIbTaThl UCCIICAOBAHUS HAJIO
HE MPOCTO JIOKJIAJILIBATh - UX HAJO0 3alUIIATh.

Jnst aToro notpedyercs:

* 1aTh OIpeIeNICHUs] OCHOBHBIM OHATHUSAM, UCIIOJIB3YEMbIM B UCCIIEI0BAHUY;
* KJIacCU()ULMPOBATH OCHOBHBIE NMPEAMETBHI, IPOLIECCHI, IBICHUS U COOBITHS;
* BLISIBUTH U 0003HAUMUThH BCE 3aMEUEHHBIE BaMU NapaJOKCHI;

* paH)XHPOBATh OCHOBHBIC HJICH UCCIICIOBAHMS,

* IPEJIOKUTH CPaBHEHUS U MeTadOPbL;
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* BI)Ipa6OTaTI> CYXKICHUSA U YMO3AK/IIOUCHHU A,
¢ CACJIaTb BEIBOABLI IO PE3YJIbTaTaM MCCIICAOBAHUA,

* yKa3aThb BO3MOXXHBIC IMYTU JAJbHEUIIIETO U3YUEHUS UCCIICIOBAHHOTO SBJICHHUS WM 00b-
CKTa;

¢ IOATOTOBUTL TCKCT BBICTYILIICHUA,
¢ IPUTOTOBHUTBH TCKCTbI, MAKCTBI, CXCMBbI, HCPTCIKU U IPYTUC HOCO6I/I$I;

¢ IOATOTOBUTHCA K OTBETAM Ha BOIIPOCHI.
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Kak smo coenams?

1. ﬂamz; onpedeﬂeﬂuﬂ OCHOBHbIM NORAMUAM, UCNOJIb3YVEMbIM 6 UCC1e006aHUU

[ToHsiTUS - 3TO KpaTKUE M TOYHBIE XapaKTEPUCTUKH MpeaMeToB. B HuX dukcupyrores ca-
Mbl€ Ba)KHbI€, YCTOMUYMBBIC CBOMCTBA U MPU3HAKU MPEIMETOB. [ 0OTOBACH 3alIUTUTH CBOIO
HCCJIEIOBATENLCKYIO padoTy, 0043aTENbHO MOAYMANTE, KAK MOKHO KpPaTKO BBIPA3UTh OC-
HOBHBIC IMOHATHUS BAIlIETO UCCIICIOBAHUSI.

Kak HayyuThcs 1aBaTh onpeaejeHnsi NOHATUAM? CylIeCTBYIOT IPUEMBI OUYE€Hb MOXO-
JKHE HA ONPEICIICHUS OHATUI. BOCTIONB3yNTECH UMU.

Onucanmue - 310 IMPOCTOC MCPCUNCICHUC BHCITHUX YCPT IIPCAMETA C LCIbIO HC CTPOIOro
Pa3IN4YCHUA €TO U CXOIHBIX C HUM IIPCAMCTOB. Onucanre 0OBIYHO BKIIFOYAET KaK CymecCT-
BCHHBIC, TaK U HCCYIICCTBCHHLIC ITPU3HAKH.

Onucarts 0OBEKT - 3HAYUT OTBETUTH HA BOIIPOCHI: «Yto 31O T&KOG?», «YeM 3TOT 00BEKT
OTIIMYACTCA OT ApYyr I/IX?», «YeM 3TOT 00BEKT ITOX0K Ha z[pyme?»

XapaKTepI/ICTI/IKa ImpcarojaracTt ICpCUUCICHUC JIUIIb HCKOTOPBIX BHYTPCHHUX, CYIICCT-
BCHHBIX CBOMCTB npeamMeTa, a HC TOJIBKO €TI0 BHCHIHCTO BH 4, KaK 9TO OCIACTCA C IIOMO-
B0 OITMCAaHUA.

Hamnpumep, momneiTaemcsi oxapakrepusoBath xupada: «Kupad - 310 100poayIIHoe Ku-
BOTHOE, OH HUKOT'O HUKOTJa HE OOMXaeT. ¥ HEro J0oOpbie Tla3a U COBCEM MAaJICHbKHE
POXKKI.

Pa3psicHeHHe MOCpPeACTBOM NPUMeEPA HCIOJIb3YETCS TOr/A, KOT/Ia JIErYe MPUBECTU IPU-
Mep WIH MPUMEPHI, WIUTIOCTPUPYIOIIKE TAHHOE MOHSITHE, YEM JIaTh €ro CTPOroe ornpese-
aenue. Hanmpumep, Urpyliky - 3T0 KyKJbl, MAIIMHKU, KYOUKH, MUY U T.I1.; IOJIE3HBIE UC-
KOIAE€MBIE - 3TO YroJib, He()Th, Ta3 U T.I.

CpaBHeHHe MO3BOJISIET BBISIBUTh CXOJCTBA U pa3iinuvs NMpeaMeToB. Jroam Bo Bce Bpeme-
Ha, JKeJiasl MOHATh, KaK ycTpoeHa BcenenHas, oOpaianuch K cpaBHEHHIO. XMMUK U Bpad,
*UBIIMHK B 110Xy Bospoxnenus, [lapanensc (1493-1541) cpaBHuBan Mup ¢ anTekoM, Be-
TuKud apamarypr YwibsaMm lllexkcnup yTBep:kaan, 4To BECh MUD - T€aTp, MHOTHE COBpeE-
MEHHBIE YYEHBIE CPABHUBAIOT MO3T YEJOBEKA C KOMITBIOTEPOM.

Pa3inuyeHue 1aeT BO3MOXXHOCTh YCTAHOBUTH OTJIMUME JAHHOTO MPEIMETa OT CXOIHBIX C
HUM TipenMeToB. Hampumep, sS0JI0KO ¥ MOMUJOP OY€Hb TOXOXKH, HO S0J0KO - (PpyKT, a
MIOMUJIOP - OBOIII, I0JIOKO UMEET OANH BKYC, a IOMUJIOP - APYTOH U T.1I.

2. KﬂdCCM(buMUDOGdWlb OCHOG6Hble npedmembl, npouececyl, A6JIEHUA U cobvimus
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Knaccuduxanyeid Ha3bIBalOT JeJeHUE MPEIMETOB U SBJICHUM HAa OCHOBE OOIIMX CYIIECT-
BEHHBIX NMpu3HAKOB. Knaccudukarms pazduBaeT paccMaTpuBaeMbie 0ObEKTBI HA TPYTIIIHI,
YTOOBI UX YIOPAI0OYUTH, U TPUAACT BalllEMy MBIIIUICHUIO CTPOrOCTh U TOYHOCTb.

Knaccudukanus MoxkeT ObITh Kak MPOCTOM, TaK U MHOTOCTYNEHYATOM, Pa3BETBICHHOM.
Hampumep, Mbl kitaccuuiupyeM BbIpallieHHbIE Ha Jaye Aaphl JeTa Ha OBOIIU U (PPYKTHI -
3TO MpocCTasi OJHOCTYyNeHYaTas kinaccudukanus. Apyroit npumep - KiacCUPUIUPyEeM 3Ha-
KH, KOTOPBIMU OOBIYHO TOJIB3YETCs YEeNIOBEK i cooOImeHrus nHbopManuu: OyKBbI, U(-
pBl, uepornudsl, CMMBOJIBL. B cBOIO ouepesib, OYKBbI MOKHO pa3/IeINTh Ha KUPWLIUIY U
JaTUHULY; UA(QPBI - Ha pUMCKHE U apaOckue; uepornudsel - Ha KUTalHCKUe, SIOHCKUE, KO-
pEeNCKHE; CUMBOJIBI - HA MaTEMaTUYECKUE U My3bIKaibHble. Kak HECII0XKHO 3aMETUTh, 3TO
MHOTOCTyTneH4aTas kiaccudukanus. Beskas knaccudukanus umeet 1enb. OT Hee 3aBU-
CUT BBIOOp OCHOBaHMS Kiaccupukauuu. I1ockonbKy 1eneil MoXeT ObITh O4EHb MHOTO, TO
OJIHA U Ta e IpyIa NPeIMETOB MOXKET ObITh KJIAacCU(ULIUPOBAHA 110 PA3HBIM OCHOBAHHU-
M.

3. Buiasums u 0003HA4UmMb 8CE 3AMEYCHHbIEC B8AMU napadoxcm

[TapagokcoM Ha3bIBAIOT YTBEPKIECHUE, PE3KO pacxosuieecs: ¢ OOMENPUHATHIMA MHEHU SI-
MU wid HabmoAaeHussMu. CI0BO mapajgoke 00pa3oBaHO OT Ipedeckoro «paradoxosy - He-
0’KUJaHHBIM, CTPAaHHBIN, HEBEPOATHBIM. B COBpEMEHHOM 3HAYE€HHWH NapaJOKCOM Ha3bIBa-
I0T JIBa MPOTUBOMOJIOKHBIX YTBEPKICHUS, ISl KAKIOTO U3 KOTOPBIX UMEIOTCS yOenu-
TEJbHBIE APIYMEHTHI.

N3BecTHO, HAIIpUMEp, YTO MO 3aKOHAM a’pOJMHAMMKHA MAaWCKUN KYK HE MOJXKET JIETaTh.
Macca ero tena, Iiomaab KpbUlbeB U APYIUe XapaKTEPUCTUKU HE TOJKHBI IIO3BOJISATE 3TO
nenatb. Ho, MOXXeT ObITh, MOTOMY, YTO 3aKOHOB a3pOJIMHAMHUKH KYK HE 3HAET, & BO3MOX-
HO, U 110 IpyTrUM PUYHUHAM, OH JieTaer. [Tapamokce.

Bot CHIC HCCKOJIBKO IMTapaaOKCOB 3HAKOMBLIX BCCM: MCTAJLJI TOHCT B BOJC, HO ITOUCMY KOP-
Imyca Kopa6ne171 ACJA0T U3 MCTaJlJIa, MCTAJIJI TSIKCJICC BO3AyXad, HO IMOYCMY CaMOJICTHI JIC-
JJarOT U3 MCTaJllla 1 OHH JICTAIOT.

B Tekcre cBoero AOKJIaga O IMPOBCACHHOM HMCCIICAOBAHHNN HGO6XOI{I/IMO OTMETh BCE Hai-
JACHHBIC BaMH I1aPaa0KCEI.

4. Panorcuposams ocHogHbIE UOeU

CraoBo CPaHXXHUPOBAHHUC) IMMPOUCXOAUT OT CJIOBA «PaHI». B IepeBoaAC ¢ HEMCIUKOTI'O A3bIKA
OHO O3HA4YacT 3BAHHC, YMWH, pa3psamd. PaH)KI/IPOBaTB HACH O3HA4YacCT BBICTPpAHMBATL HX IIO0
CTCIICHU BAKHOCTH, TO €CTb OIIPCACIIAThL, KaKasd NACA CaMasd I'NIaBHAs, KaKad 3aHUMACT I10
SHAYMMOCTHU BTOPOC MCCTO, KaKas - TPCThC U TAK AaJICC.
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YMeHue OTHeNsATh TJIaBHbIE HJIEU OT BTOPOCTENEHHBIX - Ba)KHEWIass 0COOEHHOCTh MBbIC-
JISIILIETO yMa.

J. Hl?ea]lODfCMWlb CDABHEHUA U Mema(bODbl

[TomyueHHBIH B UCCIIEIOBAHUN MaTepuan OyJeT Tydllle BOCIPUHAT APYTUMH, €CITH OyIyT
NIPUBENICHBI TIPUMEPHI, CICTaHbl CPABHEHUS U COMOCTABIICHUS, NCIIOIB30BaHbl METa(OPHI.
Mertadopa - 3170 000pOT peun, 3aKITIOUYAIIINN CKPBITOE YIIO00JICHHE, 00pa3Hoe COMHKe-
HUE CJIOB HA OCHOBE X MEPEHOCHOTO 3HAYCHUSI.

6. Bbll?a60mal’I1b CVD:‘C@@HM}Z U YMO3AKIIIOYECHUA

CY)KI[CHI/IG - 9TO BBICKA3BIBAHHUC O IIPCAMCTAX WJIHU ABJICHUAX, COCTOAIICC U3 YTBCPKICHUA
HJIK OTpUIAHHA yero-a100. MBICIUTE - 3HAYUT BBICKA3bIBATh CYXKXACHUAI. Ha ocHoBe IIpo-
BCACHHOI'O HCCJICAOBAHHNA HAAO BBICKA3aThb cOOCTBEHHEIC CYXXKIACHUSA O TOM, YTO HUCCIICOO-
BaJIOCh.

YMo3akiaodeHreM Ha3biBaeTcsi (opMa MBILUICHUS, C TIOMOIIbIO KOTOPOM BBIBOJUTCS] HO-
BOE€ 3HAHHUE U3 TOTO, YTO YK€ U3BECTHO. Y MO3AKIIOUYEHNE MTO3BOJISIET MBIILUICHUIO IIPOHU-
KaTh B IIyOMHBI IPEIMETOB U SIBIIEHUM, KOTOPBIE CKPBITHI OT MPSIMOTO HAOJIIOICHHUS.

bes cyxxneHuii 1 yM0o3aKiIt0ueHU He 000HUTUCH, KOT/Ia BBl JI€IAE€TE BHIBOJBI O PE3YJIBTATAX
COOCTBEHHOM HMCCIIEI0BaTEIbCKONU padOThl. BaxkHO, 4TOOBI OHU OBLIA TOYHBI U ONMUPATIUCH
Ha (haKThl, TOJYYCHHbIE B UCCIIETOBAHHH.

7. Coenams 6b1600bl O PE3VIbMAMAM UCCTEO08AHUSL

HCCJ’IGI[OBaHI/Ie TCPACT CMBICI, CCJIM UCCIICOOBATCIIb HC CACIAaJI BEIBOAOB K HC ITOABCII €TI0
HUTOI'OB.

8. Vkazamwv 603mo01cHbIe nymu oanvHeuue2o UBVHEHUA paAcemMampueaemoco A6JIeHUA Uil

0bvexma

JIJ1st HacTOSIIIETO TBOPIIA 3aBEPIIICHUE OJTHOM PabOThI HE O3HAYAET MPOCTO OKOHYAHUE M C-
CJIEIOBAHUS - OTO Haydajgo paboTel ciemyromend. [loaToMmy Hago 00s13aTeTbHO OTMETHUTD,
YTO M KaK B ’TOM HaIlpaBJICHUH MOKHO UCCIIEIOBATh B JAJIbHEHIIIEM.

9. Iloocomosums mexcm BbICMYNJIEHUA

JIy1st TOrO 94TOOBI JIyYIlle U TIOJTHEE TOHECTH CBOM HJEH JI0 TE€X, KTO OYJeT paccMaTpuBaTh
pE3yNBTAaThl UCCIIENOBATEIHLCKONU PabOThI, HAJIO MOATOTOBUThH TEKCT Jokiana. OH TODKEeH
OBITH KPATKHM, U €T0 JTy4Ille BCET0 COCTABUTH IO TaKOM CXeMe:

1) mouemy uzbpaHa 3Ta TEMa;
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2) Kakoi ObLia 1eJIb UCCIICI0OBAHUS,

3) KaKkue CTaBUJIMCh 3aa4H;

4) KaKue TUIOTE3bI IPOBEPSIIUCE;

5) KaKue UCIOJIb30BAIMCH METOJIBI M CPECTBA UCCIICIOBAHNS,

6) KakuM OBLI TJIaH UCCIICAOBAHNS,

7) Kakue pe3yJbTaThl ObUIH MOJYyYCHBI,

8) KaKue BBIBOJIBI C/I€TaHbI IO UTOTaM HUCCIICIOBAHMUS;

9) 4TO MOYKHO HMCCIIEIOBATh B JaJdbHEHIIIEM B 3TOM HalPaBJICHHUHU.
3anmuInm TeKCT TOKJIaaa.

10. HDMEOWZO&H’I’Ib meKcnivl, MaKemsl, CXemyvl, uepmeostcu u ODVZMG nocoous

K mpumepy, BbI UCCIEA0BATN MAPLIPYTHI IBUKEHNSI MyPaBbEB B COCETHEM ITapKe, MIPOEK-
TUPOBAIM KWJION AOM OyAylIero, KOCMHMYECKUI KOpabiib JJIsl TYpPUCTHYECKUX MOE310K
WIA HOBYIO CYNEPCOBPEMEHHYIO MOABOIHYIO JIOAKY. Bam gokman Oyner BOCHIPUHAT JTyd-
111€, ECJIM CAEJIaTh MAKET, YEPTEK WIN PUCYHOK OOBEKTA BAILIEIO UCCIEOBAHMS.

A ecnu Bbl M3y4aly, KaK BIMSET MECTO PACIONOXKEHHUsI YUEHUKA B Kilacce (TO ecTh 3a Ka-
KOM MapTOil OH CHJAMT) Ha €ro ycrnexu B yuede, U MpeasiaraeTe HOBblE€ CIOCOOBI paccTra-
HOBKM THapT B KJIACCHOW KOMHAaTe, TO 00s3aTeNbHO HAUYEPTUTE CXEMY, Kak, MO BallleMy
MHEHHUIO, CJIEAYyEeT pa3MellaTh YYCHUKOB Ha YPOKE, YTOObI OHU BCE YUMIIUCh XOPOLIO.

Hapucyiite 3cKu3bl cXeM, YEPTEKEN, MAKETOB U JP.

I[CJ'IaSI HarJsIAHbIC MAaTCPpHaAJIbl - MAKCTBI, CXEMbI, YCPTCKHU, pPUCYHKH HAJ0 IIOHUMATh, YTO
OHH MOTYT HC TOJIBKO ITOKa3aTb CHUJIbHBIC CTOPOHBI HpOI[GHaHHOﬁ pa60Tm, HO U OTKPBITH
ci1abble MecTa B BallleM HCCICAOBaHUU.

11. Iloocomosumbcs k omeemam Ha 60NnpocCsHl

B HayyHOM MUpe NPHUHSATO, YTO 3alUTa MCCIEI0BATEIbCKON PabOThl - MEPONPUSITUE OT-
KpPBITOE M HA HEM MOKET MPUCYTCTBOBATH JII000H >kenatouuii. Bce mpucyTcTByromme Mo-
I'yT 3a7]aBaTh BOIIPOCHI aBTOPY McciieoBanus. K oTBeTaM Ha HUX CIIEyET OATOTOBUTHCS.
Jlisg Toro 4ToObl ATO CHenaTh, HaJO MPEayrajarh, Kakue BOMPOCHI MOTYT OBITh 33JaHb.
KoneuHo, Bce BOIPOCHI HUKOI/IA HE MPEeayraaaeiib, HO MOKHO HE COMHEBAThCS, YTO Oy-
IyT CHpalluBaTh 00 OCHOBHBIX MOHATUSAX U TPeOOBaTh MX SICHBIX (opMyIupoBok. Kak
IPaBUJIO, CIIPAIINBAIOT, KaK MOJTy4YeHa Ta WM WHas MHQOpMAIHs U HA KAKOM OCHOBAaHUU

CieaH TOT WJIA UHOU BBIBOI.
99



['oToBsICH K OTBETaM Ha BOITIPOCHI, IOMHHUTEC, 4TO TJIaBHBIM 3aJ10T BalllMX YCIICHIHBIX OTBC-
TOB - CBO6OI[HO€ BJIAJICHUC MAaTCPHAJIOM CBOCTO UCCIICIOBAHMA.

Jeiicmeus ooyuarowezoca:

- BriOupaet (npennaraet) opmMy Npe3eHTAINH.

- ['OTOBHT M IPOBOAMT MPE3CHTAIIHIO.

- IIpu HEOOXOIUMOCTH KOHCYJIBTUPYETCS C YIUTETIEM (IKCIIEPTOM).

- BricTymaer B KayecTBe JKCIIEPTa, T.€. 33/1a€T BOMPOCHI M BBICKA3BIBAET KPUTUUYCCKHEC
3aMe4aHus (IIPH MPE3CHTAIIUHN IPYTUX TPy \ yIamuxcs).

O¢opmiieHne NPOCKTHON NMANIKU

Ilpoekmnuasa nanka — oJiuH U3 00s13aTEIBHBIX BHIXOJIOB MPOEKTA, IPEABIBISIEMBIX Ha 3a-
muTe (MPe3eHTalUN) TPOEKTa.

3&,[121‘13 nankKu Ha 3allIMTC — I10Ka3aTb X0/ pa60T1>1 HpOGKTHOfI I'PVYIIIIBL.
KpOMe TOr'0o, 'paMOTHO COCTAaBJICHHAS RPOEKmMHAasA nankKa 1103BOJIACT:

» 4€TKO OpPTaHMU30BaTh Pa0OTY KaXJA0T0 yYaCTHUKA IPOEKTHOM TPYIIIBL;
» cTaTh yJ0OHBIM KOJUIEKTOPOM MH(OPMAILIUY U CIIPABOYHUKOM Ha MPOTSHKEHUU pa-
OOTBI HAaJl TPOEKTOM,;
» OOBEKTHBHO OIICHUTH XOJ] padOThI HaJ| 3aBEPIIEHHBIM MTPOCKTOM;
» CyIUTh O IOCTHXCHHUAX M POCTE YUACTHUKOB MIPOEKTA HA MPOTHKEHUH €0 BBITIOJI-
HEHUS.
B cocraB npoekmmnoii nanku BXOAAT:

1) IMaCIIopT IIPOCKTA, JTUCTHI «nopmqbwmo» C IIOIIaroBbIM IINIAHOM BBIIIOJIHCHHUA IIPOCKTA U
OTACJIBHBIX €TI0 3TAIlOB, IIPOMCIKYTOUYHBIMHA OTYETAMH I'PVYIIIIBL, 3alIMCAMHU BCCX HI[CIZ, I'u-
IMOoTC3aMu N PCIICHUAMHA, KPATKHUM OIIMCAaHHUCM BCCX Hp06HeM, C KOTOPBIMHU IIPUXOJNIIOCH
CTAJIKUBATLCA IIPOCKTAHTAM, U criocodaMu ux IIpCOOOJICHUA,

2) Bcsi coOpaHHast HHPOPMAIIKs 10 TEME MIPOSKTa, B TOM YHCJIe HEOOXOAUMbIE KCEPOKO-
NUU U pacriedatku u3 aTepHeTa;

3) pe3yabTaThl HCCACIOBAHHUI U aHAJIM3a,

4) 3CKH3bI, YEPTEXKH, HAOPOCKHU MPOTYKTa, AaHKETHPOBAHUE, ONIPOCHI, PE3yJIbTaThl HCCIIE-
noBauHus, rpaduxu, hotorpaduu;

5) maTepuabl K Ipe3cHTanuu (CrieHapuii);
6) npyrue paboune MaTepUabl U YePHOBUKHU TPYIIIIHI.

B HanonHeHun HpOCKTHOﬁ MarKy IpUHUMAarOT y4aCTUC BCC YUACTHUKHU I'PYIIIIBI.
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3anucH yqanuxcs 10JKHBI ObITh TI0 BO3MOYXKHOCTH KPAaTKUMH, B (hopMe HEOOJIbIIHNX Ha-
OpOCKOB 1 aHHOTAITHIA.

Ilacnopm npoexma

[TacriopT MPOEKTHOM pabOTHI COCTOUT U3 CIAEAYIOIIUX TyHKTOB:

1. Ha3zBanue npoexra.

2. PyxoBoguTenp MpOEKTa.

3. KoHcynbTaHT(bI) POEKTA.

4. TlpenmeTHas 00J1acTh, B paMKax KOTOPOH MPOBOJAUTCS padOTa MO MPOEKTY.
5. Bo3pact ydammxcsi, Ha KOTOPbIX pACCUUTAH MPOEKT.

6. CocraB npoekTHo# rpymnmbl (D. U. obygatonuxcs, Kype, Tpynmna).
7. llpeanonaraeMoe pacupeaeaeHue pojei B TPOEKTHOM TPYIIIE.

8. Tunosiorust IpoeKTa.

9. Llens mpoekTa (MpaKkTUYecKast v Melaroruyeckas).

10.3aaum poekTa (aKIeHT Ha pa3BUBAIOIINX 33/1a4ax).

11.Heo6xoaumoe o6opyoBaHueE.
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Pexomenganuu mo oopMIIeHHIO TBOPYECKOT0 MPOEKTA.

Tema npoexra:

P YKOBOJUTECJIb ITPOCKTA:

(®HO obyuaromierocs)

(kypc)

(rpynma)

YueOusiii rog 20 -20

Crioco0 MOATrOTOBKH U 3aIIUATHI MTPOEKTA!

[IpoGiiema poexTa

3anava mpoekTa

[lepeuens nmuTepaTypsl U Apyrux y4eOHBIX MaTEPHAaJIOB, HCIOIb30BAHHBIX IPHU MMOATOTOBKH MPOEK-

Ta

Pacnpenenenue hyHKuuit MexXIly yYacTHUKaMH pa3pabOTKU MPOEKTa

(mns TpymmoBoro crocoda).

®.1.0.

Paznen mpoexTa unu QyHKIHO-
HaJIbHbIE 00SI3aHHOCTHU

CpOKI/I HUCITIOJTHCHHUA

MNPE3EHTALMUS — >10 yoexaenue, popma kommyHuKauu. Ee enbs orpannyeHa, oHa
¥ HE J0JDKHA OBITh BceoObemumtomield. YyBCTBO 11BeTa, IMHUHU, KOMIIO3UIIUU, TIPOTIOPIUH,
TrapMOHHH, CIIOCOOHOCTH K 00pa3HOMY MBIIIJICHUIO, 3HAHNE MCUXOJIOTHH I[BETa TOMOTYT

co311aTh 3(PGHEeKTUBHYIO TPE3CHTAIIUIO pe3yJibTaTa, 00ECIeUnUTh €€ YCIIeX.

[Tpe3enTanus Mo cBoei CyTH MpeaHa3HaAYeHa JJIs IeMOHCTPAIMHU MMOJYYEHHOrO MPo-
JyKTa, a He JUIS pacckasza o mpolecce paboThl HaJ MPOEeKTOM. JlocTaTouHO pacmpocTpa-

HCHHBIM SBJIICTCSA CTPEMIICHUC YUYHUTCIIA BKIHOYUTL B UTOTOBBIM MNPpOAYKT BCC, 4TO OBLIO
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CO3J]aHO YYEHMKOM BO BpeMsi paOOThl HaJl MPOEKTOM. Takoe CTpemIieHHe UIET Bpa3pes3 ¢
3a7ayaMi 10 (POPMHUPOBAHUIO CIIOCOOHOCTH K TEKYIIEMY KOHTPOJIIO, aHAUM3Y U OTOOpPY
uHboOpMaIluK, K OLIEHKe pe3ynbrara. [IOHATHO M OOBSICHUMO >KEeJaHUE IMenarora ycibl-
1aTh BO BpeMsl MPE3EHTALMKA O TOM, YEMY HAYUYWJIMCh U UYTO Y3HAJIM YYECHUKH B MPOIECCE

pabotel. Ho Ha mpe3eHTalMu B MEPBYIO OYEpPEh I0JDKEH OBbITh IMPEJICTABICH MPOIYKT

POEKTHOU pabOTHI.
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