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TeMbl BHECAYIUTOPHBLIX CAMOCTOATE/IbHBIX paﬁoT

Neni/m HaumeHnoBanue TemMbl Konuuect Bupa pad
BO 4YacOB
1 kypc — 66 yacoB
BBenenue 2
1 «Maremaruka u s» 2 CounHet
Tema 1. PazBuTHe NOHATHSA 0 YMCIe 6
2 Pa3Butue noHsATHs 0 yKcie 1 Tabmut
3 Uucio TN 2 Coobue
4 [TpuGnmkeHHbIE BHIYMCICHUS 2 Pemenue :
5 KoMIuIeKCHbIE yncia 1 Tabmur
Tema 2. KopHu, cTeneHu u Jiorapugmsl 15
6 Pemenne nppanyOHAIBHBIX YPAaBHEHHUN. 3 Pemenue
7 Crenensp C IeHCTBUTENIBHBIM I10OKA3aTENEM 3 Pemenue :
8 PelieHre nokazaTesibHbIX YPAaBHEHUN U HEPABEHCTB 3 Pemienue
9 [TpuMeHeHne CBOMCTB JIOTapu(hMOB 3 Pemienue
10 | Pemenue gorapuMUYeCKuX ypaBHEHUH U HEPABEHCTB. 3 Pemenue :
Tema 3. IIpsiMble M IIVIOCKOCTH B IPOCTPAHCTBE 12
11 B3anmHoe pacnosioxkeHue NpsMbIX 1 MIIOCKOCTEW B TPOCTPAHCTBE 1 Tecr, Bory
12 | 7)Ku3Hb U JeSTEIBHOCTh YYEHBIX - MATEMATUKOB 3 Coobme:
13 | [TapamnenbHOe poekTHpoBanue. [lnomanb opToroHanbHON 2 Koncme
IPOEKIIHH.
14 | I'eomerpus EBknmma 3 Pedep:s
15 | Teopema o Tpex nepneHaIuKyssipax 3 Pemenue
Tema 4. KomOuHaTopuka 8
16 | M3 ucropurt KOMOMHATOPUKH 2 Coobuel
17 Pa3menienusi, nepecTaHOBKH, COUYETAHUS 2 Tabmur
18 | Pemenre KOMOMHATOPHBIX 33/1a4. 4 Pemenue :
Tema 5. KoopauHaTbl H BEKTOPbI 11
19 | IlpssmoyronpHas (IeKapToBa) cUcTeMa KOOPAMHAT B IPOCTPAHCTBE 3 Koncnel
20 2 Pemenmue
KoopauHaTtel B IpOCTPaHCTBE
21 JIeficTBHs Hal BEKTOpaMu 3 Pemenue
22 | CxansipHOE NPOU3BEACHUE BEKTOPOB 3 Pemenue
Tema 6. OCHOBBI TPUTOHOMETPHH 12
23 | PaguanHas Mepa yria 2 Pemienue
24 | TpuroHomeTpus 3 Tabuur
25 | IlpeoOpa3oBaHKe TPUTOHOMETPUUYECKUX BBIPAKECHUHN 4 Pewienue :
26 | IlpeoOpa3oBanue rpakoB TPUTOHOMETPHUUECKUX DYHKIUI 3 Koncne
2 kypc — 76 yacoB
Tema 6. OCHOBBI TPUTOHOMETPHH 5
27 | OCHOBHBIE THIIBI TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB 2 Koncne
28 | PeuieHue TpUroHOMETPUUECKUX YPABHEHUH. 3 Pemenue -




Tema 7. OyHKUMH U rpauKH

29 | CroiictBa pynkiuu. IToctpoenue rpadhukoB GyHKINUN 3 Pemenue -
30 | MccnenoBanue QyHKIMH U IIOCTPOCHHUE Tpaduka 3 Pemienue -
31 OOpaTHbIE TPUTOHOMETPUIECKHE (PYHKITUH 3 Koncne
32 | HenpepbiBHOCTD (pyHKIIUU 3 Koncne
Tema 8. MHOrorpaHHMKHU U KpyIvible TeJ1a 15
33 | Bo3HMKHOBEHME Ha3BaHU T€OMETPUUYECKUX TEI 2 HcTopuue
CIpaB!
34 | BoimonHeHue Mozeneil MHOTOIrpaHHUKOB 3 IIpakTrye
3aJlaH
35 | IlpaBuibHbIE M OITYNIPABUIbHBIE MHOTOTPAHHUKHU 2 CooOuer
36 | MHOrorpaHHUKH M UX TOBEPXHOCTHU 4 Pemenue -
37 | Tena BpaiieHusi 1 X IOBEPXHOCTHU 4 Pemenue
Tema 9. Havayia MaTeMaTH4€CKOI0 aHAJIM3A 15
38 | Beruncnenue npoun3BoaHON QyHKIUU 3 Peuienue :
39 | 'eoMeTpUueCKHil CMBICT MTPOU3BOTHOM 4 Pemienue
40 | OuU3HYECKUN CMBICI POU3BOIHOM 4 Pemienue
41 | IlpumeHeHHEe NPOU3BOAHOM K HCCIICAOBAHHIO (PYHKIIMU 4 Penienue :
Tema 10. MHTerpaJ u ero npuMeHeHue 9
42 | IlepBooOpasHas 2 Pemienue
43 | BeluucieHue ioma M KpUBOJIUHENHON Tpanenuu o TOTOBOMY 3 Pemenue
YEPTEXKY
44 Brruuciienue miomaau KpuBOJIMHEHHON Tparenun 4 Pentenue !
C IIOMOILBIO UHTErpajia
Tema 11. DieMeHTBI TEOPUH BEPOSATHOCTE 1 MAaTeMATH4eCKO 8
CTATHCTHKH
45 4 Pemenmue -
Pemenue 3a1a4 1o TeOpun BEPOSITHOCTEN
46 4 Pemenue 3
CpenHue 3Ha4eHUs U UX NPUMEHEHHE B CTATUCTUKE
Tema 12. YpaBHeHHSI H HEPaBEHCTBA 12
47 | OCHOBHBIE IPUEMBI PELICHUS] YPABHEHUI 2 Koncne
48 | PeuieHue ypaBHEHHM U CUCTEM YPaBHEHMM 4 Pemenue -
49 | OCHOBHBIE METO/JIbI PEIICHUSI HEPABEHCTB 2 Koncne
50 | Pemenue HepaBEeHCTB 4 Pemienue -




BBenenue

Bueayoumopnas camocmosmenvnas paboma cmyoenmos - TUIaHHpyemas yueOHasi, yueOHo-
HCCIIEIOBATENIbCKAs, HAYYHO-UCCIIEeI0BAaTEIbCKasi paboTa CTYJEeHTOB, BBINIOJIHAEMAst BO
BHEAYAUTOPHOE BpeMs MO 3aJaHUI0 U NIPU METOAMYECKOM PYKOBOJACTBE U KOHCYJIbTaTUBHOMN
MOMOIIU MperoaaBaTelisi, Ho 0e3 ero HemoCcpPeICTBEHHOTO Y4acCTHs.

B HOpMaTHBHBIX TOKyMEHTaxX OIpPEIENICHbI LIETU CaMOCTOSITEIbHOW BHEAyAUTOPHOU pabOThI

CTYZIEHTOB:

1 3akperuieHue, yriayOlieHUe, paclIMpeHHEe U CUCTeMaTu3alus 3HAHUN, MOJYYEHHBIX BO
BpeMs ayIMTOPHBIX 3aHATUH, CaMOCTOSTEIbHOE OBJIAJCHUE HOBBIM  Y4eOHBIM
MaTepHaloM;
¢dbopmMupoBaHUe 0OLIETPYAOBBIX U 00IIENPOPECCUOHATLHBIX YMEHUH;

(dbopMupoBaHue YMEHUI 1 HABBIKOB CAMOCTOSATEIHHOTO YMCTBEHHOTO TPY/a;

pa3BUTHE CaMOCTOSATEILHOCTH MBIIIJICHUS;

dbopmupoBaHrue  YOSKICHHOCTH, BOJIEBBIX UYEpPT  XapakTepa, CIOCOOHOCTH K

CaMOOpTaHU3aIIH.

Copeprxanre BHEAYIUTOPHON CaMOCTOATEILHON paOOThl OTPEACISIETCS CIASAYIOMUMU €6
BUJIAMHU:

» U1 OBNAJICHUS 3HAHWSMH: YTCHUE TeKCTa (yu4eOHUKa, TEPBOMCTOUYHHKA, JOTOTHUTEITBHOM
JUTEPaTyphl); COCTABICHHUE TUIaHA TEKCTa; rpadudeckoe n300pakeHNe CTPYKTYpPhI TEKCTa,
KOHCIIEKTUPOBAHUE TEKCTA; BBIMUCKH U3 TEKCTa; padoTa coO CIOBApsSMHU U CIPABOUYHUKAMHU:
O3HAKOMJICHHE C HOPMAaTUBHBIMU JIOKyMEHTaMU; y4eOHO-UCCIIeI0BaTENbCKast padoTa;
KCTOJB30BaHUE aAyIMO- U BUICO3AMUCEN, KOMIIBIOTEPHON TeXHUKHU U MIHTEepHEeTa u 1ip.;

» Ul 3aKpeIUICHHS Y CUCTEMATH3AlNHU 3HAHWUI: pad0Ta ¢ KOHCIICKTOM JISKIIMH; paboTa HaJ
y4eOHBIM MaTepHajioM (yueOHHKa, IEPBOUCTOYHUKA, TOTIOJIHUTEILHON JINTEPaTyphl, ay[uo- U
BUJICO3AIKCEIi); COCTABIICHUE TJIaHA U TE3UCOB OTBETA; COCTABICHHUE TAOIUIL TS
cHCTEeMaTU3alui y9eOHOro MaTepraa; n3y4eHne HOPMaTUBHBIX MaTepUAIIOB; OTBETHI HA
KOHTPOJIbHBIE BOIPOCHI; aHAJTUTHUECKast 00paboTKa TeKCTa (AHHOTHPOBAHUE,
peleH3upoBanue, peeprupoBanue u ap.); MOJrOTOBKA TE3UCOB COOOIIEHHUH K BBICTYIIICHHIO
Ha ceMHUHape, KoH(pEepeHIINH; TOAr0TOBKa pedeparoB, JOKIA0B: COCTABICHHUE
oubnmorpaduu, TEeMaTHIECKUX KPOCCBOPOB U JP.;

» i GopMUpoOBaHKS YMEHHIA: peIlIeHHE 3a]]a4d U YIIPKHEHHI 110 00pa3ily; pelieHue
BapHUaTHBHBIX 334 U YIPAKHEHUH; BHIITOJTHEHNUE YEePTEKEH, CXeM; BBIITOJHEHUE PACcUeTHO-
rpaduyeckux paboT; peleHne CUTyallnOHHBIX POU3BOJICTBEHHBIX (ITPO(ecCHOHANbHBIX)
3aj1ay; MOJrOTOBKA K JICJIOBBIM MI'PaM; MPOSKTHPOBAHUE U MOJCITUPOBAHNE PA3HBIX BUJIOB U
KOMITOHEHTOB IIPO(heCCHOHANIBHOM JIeATEIbHOCTH; TIOATOTOBKA KyPCOBBIX M TUILIOMHBIX
paboT (MPOEKTOB); IKCIIEPUMEHTAILHO-KOHCTPYKTOPCKAs padoTa; OMBITHO-
SKCIEpUMEHTaIbHas paboTa; yIpakHEHUs Ha TPEeHaxepe; YIpakKHEHUs CIIOPTUBHO-
03/10POBUTEJIBHOTO XapaKTepa.

Breimonaenne BCP cioco6¢TBYeT hopMupoBaHmio 00X KOMITETEHITAN:

» OK 1. [JoHnMaTh CyIIHOCTh M COLMANBHYIO 3HAYMMOCTh CBOCH Oymay1e mpodeccun,
IIPOSIBJIATH K HEM YCTONYMBBIM MHTEPEC.

» OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JCSITEIBHOCTh, UCXOS U3 IIENIU M CITIOCOOOB e
TOCTHKEHHSI, OTIPEICIIEHHBIX PYKOBOIUTEIIEM.

» OK 3. AHanu3upoBaTh padOYyI0 CUTYAIUIO, OCYIIECTBIATh TEKYITUI U UTOTOBBIH
KOHTPOITb, OIIEHKY U KOPPEKIUIO0 COOCTBEHHOM NeSTeNbHOCTH, HECTH
OTBETCTBEHHOCTH 32 PE3yJbTaThl CBOEH pabOTHI.

» OK 4. OcymmecTBisaTh MOUCK HHPOPMAIHH, HEOOXOTUMOH 1151 () (HEKTUBHOTO
BBITTOJTHEHHS TPO(ECCHOHANBHBIX 3a/1a4.

» OK 5. Ucnonb3oBath HH(GOPMAIIMOHHO-KOMM YHUKAITUOHHBIC TEXHOJIOTUU B
podeCCUOHAIBHON AEATEIbHOCTH.

» OK 6. Paboratp B komaH/€e, 3HEKTHBHO 0OMIATHCS C KOJUIETAMHU, PYKOBOACTBOM,
KITMEHTaMHU.

(S I ENVS I \S)



B kauecTBe popM M METOJOB KOHTPOJII BHEAYAUTOPHOM CaMOCTOATENbHON pabOThl CTYJEHTOB
MOTYT OBbITh UCIIOJIb30BAHBI (PPOHTAIBHBIE OMPOCH HA CEMUHAPCKUX U MPAKTUYECKUX 3aHATHSAX,
KOJUIOKBUYMBI, 3a4€Thl, TECTUPOBAHUE, CAMOOTUYETHI, KOHTPOJIbHBIE pa0OTHI, 3aIIUTa TBOPUYECKUX

pabort u ap.
Kpurtepusimu OIEHKH pPE3yIbTATOB BHEAYIUTOPHOW CaMOCTOSITENILHOM pabOThl CTyICHTa
SIBIISTFOTCSL:
» YpOBEHb OCBOEHHS Y4eOHOT0 MaTepuaia,
» yYMEHHE UCTIOJIh30BaTh TCOPETHUCCKIE 3HAHMSI IIPU BBIMTOJIHEHUHU TPAKTUYCCKUX 33134,
» TOJIHOTA OOIICYYeOHBIX MPEICTABICHUH, 3HAHUW W YMCHHU IO W3y4aeMoil Teme, K
KOTOpPOI OTHOCUTCS JaHHAsi CaMOCTOATeIbHAas paboTa,
» 000CHOBAaHHOCTh M YETKOCTh W3JIOKCHHSI OTBETAa HA IMOCTABJICHHBIM MO BHEAYTUTOPHOU
CaMOCTOSTENBLHOM paboTe BOIpoC,
» odopmileHHE OTYETHOTO MaTepuaja B COOTBETCTBHHM C W3BECTHBIMH WIIM 3aJaHHBIMU

nmpenoaaBaTejicM Tpe60BaHI/IHMI/I, MMpEAbABIIICMBIMU K HO)IO6HOFO poaa Mar€purajiam.

Yka3zaHus K BbIIIOJIHEHHIO BHEAYTIUTOPHON CAaMOCTOATEIbHOI Pa0doThI

(V)]

J171s1 BBITIOJTHEHUST BHEAYIMTOPHOM CaMOCTOSITEILHOM pabOThl 3aBOUTCS
oOmrast TeTpaab 00bEMOM He MeHee 48 JTHCTOB.

Pabota cnaércs npenoaBarenio Ha MPOBEPKY Ha CIEAYIONINI YpOK Moclie
BBIJIaYM 33/1aHUS.

B terpaau nmns BHeayMTOPHOM CaMOCTOSITENIHHONU PAOOTHI BHITTOTHSIIOTCS
CHEAYIOIINE BUIBI 3aJaHNUI: MUHU - COUMHEHUS, HCTOPUYECKUE CIIPABKH,
COOOIICHMS, KOHCIIEKTHI, pEIICHUE 3aJaHuM, TECTHI.

Pedepar wim moxnan BeimoHSIETCS Ha McTax ¢hopmara A4 v BKIIaapIBaeTCS
B MAIKYy.

Pemenus 3anau cnepyeT u3narate moapoOHO U aKKypaTHO.

OdopmiieHre penieHus 3afauu CieyeT 3aBepiiarh cioBoM «OTBETY.



3AJTAHMSA

JIJIAI BHEAYJIMTOPHOM CAMOCTOSITEJIbHOM PABOTHI

BBEJAEHHUE

CamocrosTeabHas padora Ne 1:

Hanucatb counnenne Ha temy «MareMaTuka U si»
BDeMﬂ HA BBINNOJHECHHUE — 2 qgaca

ITo uTOoram BbINOJIHEHUS CTYACHT MOJIKEH NMPEICTABUTDL:
- COYMHCHHEC Ha TCMY «MaremaTuka o s»

B npouecce BbINMOJHCHUSA paﬁoTbl CTYACHT IOJIZKCH:

- U3JIOKUTH B COUMHCHHUH CBOC OTHOIICHUC K IPEAMCTY ((MaTeMaTI/IKa», CBOM MBICIIK U

PaCCy’KACHUA O TOM, UIA 4€ro €My MOT'YT NPUTOAUTHCA 3HAHUA 110 MATCMATUKE U T.II.

dopmMma npeacTaBaeHHs padOThI: MUCbMEHHAs paboTa — COUMHEHHE-pacCcyX/eHue (He MeHee

60 ci0B)

Ilepeuyens 3a1aHui:

1 BuuMmatenbHO 001yMaiTe TEMY COUMHEHHUS.
2 CocraBpTe IJIaH COYMHEHUSI.
3 Hanummute counHEeHUs Ha 3a/laHHYIO TEMY.

Kpurepun oueHku pesyiabrara

YpoBHH OCBOEHUS

XapakTepucTUKa ypoBHs

1 JIOITYCTHUMBbIN

NmeroTcst oTcTyruieHus OT TpeOOBaHUM K COUMHEHHIO. B
YaCTHOCTU: TCMaA OCBCIIICHA JIUIIb YaCTHUYHO, OTCYTCTBYIOT
BBIBOJIBI WJIM HE BBIZIEP)KaH 00bEM, TomyIeHbl opdorpaduaeckue
OIIINOKH.

2 BBICOKUN

OcCHOBHBIC TpC6OBaHI/I$I K COYMHCHHWIO BBITNIOJIHCHBI, HO IIPXU 3TOM
AOIMYHICHBI He,Z[O‘léTBI. B YaCTHOCTH, OTCYTCTBYCT JIOTMYCCKas
MMOCICA0OBATCILHOCTD B CYXKACHHUAX.

3 ONTHUMAJIbHBIN

BeimoHeHbI BCe TpeOOBaHUS K HANMUCAHUIO COYMHCHUS:
o0o3HaueHa TeMa ¥ OOOCHOBaHa €€ AaKTyalbHOCTH, JIOTUYHO
U3JI0)KEHa COOCTBEHHAs MO3HMIHUS; C(HOPMYIMPOBAaHBI BBIBOIHI,
TeMa  pacKpeiTa  TOJHOCTBIO,  BBIACpKAH  00BEM;  HET
opdorpadpuyeckux ommoOOK.

Tema 1. PazBuTHe MoOHATHA 0 YHCJIE




CamocrosTeabHas padora Ne 2
3aHOJIHI/ITI> Taﬁ.]'ll/llly «Pa3BuTHE MOHATHA O YHCJIE»
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.M. Maremaruka. YueOonuk mist yupexaenuii HITO u CITO. —M..:
W3/1aTeNbCKUN LEHTp «Akagemus», 2015

I[OHOHHI/ITCJIBHBIC MCTOYHHKU

1. bammakoB M.W. Maremaruka (6a30Bblit ypoBenb). 10—11 k1. — M., 2015.

2. MopnkoBuu A.I'. Anrebpa, 10-11 kmace. YaeOHuUK it 001ieo0pas. yapexaeHui, 2-e u3l.,
«Mnuemosunay, 2014 1. 335¢

HNutepHeT —pecypcebl:

1 http://refleader.ru/bewyfsujemer.html
http://zestlessons.narod.ru/number/history.htm

3 http://www kfors.org/publ/pomoshh_studentu/matematika/razvitie_ponjatija_chisla/27-
1-0-65

4 http://fb.ru/article/181145/istoriva-razvitiva-chisla-razvitie-ponyativa-chisla

Bpems Ha BbInoJiHeHHE — 1 yac

I1o uToram BbINOJTHEHNUS CTYAEHT 0JI’KeH NMPeICTABUTD:
- 3aMOJHEHHYIO TabauIly

B nponecce BoInoiHeHUs1 pad0ThI CTYACHT JOJIKEH:
- IPOYUTATh JIUTEPATypy M0 YKa3aHHOU TEME;
- 3aMOJTHUTh TaOIUILy

(I)opMa npeacraBJICHUs paﬁoTbII TETpaAb C BBIIIOJHCHHBIM 3aJIaHUCM

Ilepeuyens 3a1aHMI:

1 [ToBTOpHTE MaTepuai JeKUnHU 1o TeMe «Pa3BUTHE MOHATHSA O YHCIIE»

2 [IpounTaiite MaTrepuan o JaHHOM Teme B yueOHuke bammakoB M.M. Maremaruka.
VYuebnuk qa yupexaenuit HITO u CIIO. —M.: u3natenbckuii HeHTp «AKagaeMus»,
2012

3 [Ipouuraiite MaTepual Mo JaHHOW TEME B IPYIHMX UCTOYHUKAX MH(POPMAIIUH.

4 3anosHUTE TAaONUIly B COOTBETCTBUH C 3aJaHUEM.

3ananue 15 CAMOCTOATEIbHOH PAGOTHI



http://refleader.ru/bewyfsujgmer.html
http://fb.ru/article/181145/istoriya-razvitiya-chisla-razvitie-ponyatiya-chisla
http://www.kfors.org/publ/pomoshh_studentu/matematika/razvitie_ponjatija_chisla/27-1-0-65
http://www.kfors.org/publ/pomoshh_studentu/matematika/razvitie_ponjatija_chisla/27-1-0-65
http://zestlessons.narod.ru/number/history.htm

3anoaHuTE TAOIUITY

Buja unciaa

O0o3HauYeHHue
MHOKeCTBAa
quceJI

Omnpenesienue
quce

IIpumepsI
qHcel

Jlns gero Jroasim
NOHAJ00NJINCEH
TH YHCJIA

Hamypanonoie
uucna

I]envie uucna

Payuonanvuuie
yucna

Hppayuoramhvie
yucna

Komnnexcunvie uucna

Kpurepun onenku pesyjabrara

YpoBHM OCBOEHHUS XapakTeprucTUKa YPOBHS

1 JIOITyCTUMBIN [IpaBunbHO 3aM10JHEH TEOPETUUECKUI MaTeprall B TaOJIUIIE,
MPUBEIEHO MAJIO IPUMEPOB

2 [IpaBuibHO 3aMOTHEH TEOPETUUECKUI MaTepral B TabIuIle,
MIPUBEICHBI UHINBUIYATbHBIC IPUMEPHI, TOMYIIEHBI HETOYETHI.

BBICOKM I

3 ONTUMAJIbHBIN [IpaBuiIbHO 3alONTHEH TEOPETHUYSCKHMA Marepuan B TaOIuIle,

[IPUBEIECHBI UHIUBH1yalIbHbIE IPUMEPBI
CamocrosTeabHas padora Ne 3
IToaroroBuTh cOO0IIEHNE O TEME:
«Ywucao 1IN
Jlureparypa:

OCHOBHEIE HCTOYHUKH:

1. bammakoB M.U. Maremaruka. Yueonuk mist yupexaenuid HITO u CI1O. —M..:
W3/1aTeNbCKUNA HEHTp «Akagemus», 2015

2. Kommoropos A.H. u ap. Anrebpa u Havana ananu3za. 10 (11) k1. — M., 2014.




I[OHOJIHI/ITGJIBHBIG HUCTOYHUKMU.

1. Tlonapun f.I1. Anrebpa KOMIUIEKCHBIX YHCEII B TeOMEeTpUYecKuX 3amadax. M.: MITHMO,

2004-160 ¢ (21eKTpOHHBIN BapUaHT)
2. bammakoB M.U. Matemaruka (6a30Bbiii ypoBeHb). 10—11 k. — M., 2015.

3. MopakoBuu A.I. Anre6pa, 10-11 kmacce. YueOHUK a1 00111€00pa3. yupekIeHui, 2-¢ U3.,
«Muemo3uHay, 2014 1. 335¢

4. boromonos H.B., Camoiinenko I1.M. Marematnka.: yaeOHUK Ui CCY30B. S-eu3m.M.:
Hpoda, 2015. —395¢

WHTEpHET - pecypchl:

—

http://crow.academy.ru/dm/materials_/pi/history.htm
2. http://hijos.ru/2013/02/20/kratkaya-istoriva-chisla-pi/
3. https://ru.wikipedia.org/wiki/%D0%9F

%D0%B8 (%D1%87%D0%B8%D1%81%D0%BB%D0%BE)

4. http://sebulfin.com/dobryie-istorii/istoriya-chisla-pi
5. http://www.genon.ru/GetAnswer.aspx?qid=c4424472-323¢c-415¢-b10b-

e06be630423b
6. http://www.genon.ru/GetAnswer.aspx?qid=5806df1c-fa85-4ed3-ale7-

18d9613ec822
7. http://www.arbuz.uz/u_pi_izvestia.html

Bpems Ha BbINOJHEHHE — 2 Yaca

Ilo uToram BbINIOJTHEHHS CTYAEHT I0JI:KEH MPEeICTABUTD:
- coobmenue (¢ mpe3eHTanuei) Ha Temy « Yucmo T1»

B npouecce BbINoJHEHUs PA0OTHI CTYAEHT [10JI2KEH:

- HaliTU U TIPOYMUTATh JINTEPATypy IO YKa3aHHOHN TEME,

- cOCTaBUTH cooOuieHue (¢ npesenranuet) «Yucno [TN»

®opmMma npeacTaBaeHHs padoTbl: YCTHOE COOOLICHHUE C ITPE3CHTAIMEH.

IlepeyeHb 3a1aHMIL:

1. W3yuute nureparypy no teme «Hucno I11»
[IpounTaiiTe METOIMUECKIE PEKOMEHIAINHU 10 HAITUCAHUIO COOOIIICHUS
(mpunoxenus 4, 5)

3. CocraBbTe cOOOIIEHNE C TPE3CHTAIIMEN B COOTBETCTBUHU C 3a/IaHHEM.

Kpurepum onenku pesyiabrara

YPpOBHU OCBOCHHUS XapakTepucTuka ypoBHs

1 JIOITYCTHUMBbIN OTCyTCTBYET CHCTEMa B M3JIOKCHUH MaTepHaa, TeKCT OOJIBIIOH,
HapyUIEHBI MPaBUJIa COCTABIICHUS MMPE3CHTAIUH.

2 BrimoniHeHsl Bce TpeOOBaHMS: TEMa OCBEIICHA MOJTHOCTHIO, B
MOJTHOM 00BEMeE, 3aMUCH CIeTaHbl YETKO, ICHO; 3aIICH
paclpenesroTCs B ONPEAEICHHON MMOCIE0BATEIbHOCTH,



http://www.arbuz.uz/u_pi_izvestia.html
http://www.genon.ru/GetAnswer.aspx?qid=5806df1c-fa85-4ed3-a1e7-18d9613ec822
http://www.genon.ru/GetAnswer.aspx?qid=5806df1c-fa85-4ed3-a1e7-18d9613ec822
http://www.genon.ru/GetAnswer.aspx?qid=c4424472-323c-415c-b10b-e06be630423b
http://www.genon.ru/GetAnswer.aspx?qid=c4424472-323c-415c-b10b-e06be630423b
http://sebulfin.com/dobryie-istorii/istoriya-chisla-pi
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)
http://hijos.ru/2013/02/20/kratkaya-istoriya-chisla-pi/
http://crow.academy.ru/dm/materials_/pi/history.htm

BBICOKM I OTBEYAIOILIEH JIOTUYECKON CTPYKTYpPE U3II0KEHUSI MaTeprala, HO
IIPU 3TOM JOMYIIEHbI HEJOYETHI.

3 ONTUMAJIbHBIN BrimonHensl  Bce TpeOOBaHHS: TeMa OCBEIIEHA IOJHOCTHIO, B
NOJTHOM 0OBEeMe, 3aluCU  CHEeJaHbl YETKO, SICHO; 3aIHCH
pacmpenensiioTcsi B OMNPEACJIEHHOM  TOCJIE0BATENbHOCTH,
OTBEYAIOIIEH JIOTUYECKON CTPYKTYpPE U3II0KEHHUSI MaTepurara.

CamocTosaTenabHas pagora Ne 4.
BoinmoJsinure 3aJaHudA II0 TeMe:
«ITpubanKEeHHbIe BLIYHCICHUSD)
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1.

bammvakoB M.U. Matemaruka. Yuebnuk s yupexaeanit HI1O u CIT1O. —M.:

W3AATeNIbCKU LEHTpP «Akamemusi», 2015

ZIOHOHHI/ITGHBHBIC HCTOYHUKMH:

1.

KoHcnekThl nekiui

2. IlpaxkTuyeckue 3a1aHUsl, PACCMOTPEHHBIC B ayUTOPHH
bammvakoB M.W. Maremaruka (6a3oBbiii ypoBenb). 10—11 k1. — M., 2015.
4. MopakoBuu A.I'. Anredpa, 10-11 knacc. YueOnuk amns o0meo0pas.yupexaenuii, 2-e

u3z., «Muemo3uHay, 2014 1. 335¢

3.

WuTepHeT —pecypcesl:

1.

http://kaf-fiz-1586.narod.ru/10af/pribl vych.htm

2. http://ibrain.kz/matematika/priblizhennye-vychisleniya
3. http://khpi-iip.mipk.kharkiv.edu/library/datastr/book _sod/structura/chapter8.htm

Bpems Ha BBINOJHEHHE — 2 Yaca

ITo uToram BbINOJTHEHUS CTYACHT I0JIKEH NPECACTABUTD:
- PCHICHHBLIC 3alaHUA 110 TEMC «HpI/I6J'II/I)KeHHBIe BBIYUCIICHUSA

B npouecce BbINoJHEHUs PA0OTHI CTYAEHT [10JI2KEH:
- IPOYMTATh JIUTEPATYpPy IO YKA3aHHOMN TEME;

- PEUINUTH TPUMEPHI
dopma npeacTaBjeHuss padoThl: TETPA/Ib C BHINOJIHEHHBIM 33/IaHHEM

1.

IlepeuyeHns 3a1aHM:

HOBTOpI/ITC Marepuall JCKIUHU 110 TEMC «HpI/I6HI/I)K€HHI)Ie BBIYMCIICHUS)

2. llpounTaiiTe TEOPETUYECKUN MaTepHall, IPUBEACHHBIN HIKE
3. IloBTOopuTe mHpHUMEpHI pEIICHUs 3aJaHUI B ayIMTOPUN



http://khpi-iip.mipk.kharkiv.edu/library/datastr/book_sod/structura/chapter8.htm
http://ibrain.kz/matematika/priblizhennye-vychisleniya
http://kaf-fiz-1586.narod.ru/10af/pribl_vych.htm

4. BeImonHHUTE 3alaHUS JUIS CAMOCTOATENBHON PabOoThI

TeopeTnuecKHii MATEPHAJ

IIpasuna ons evinonnenus oelicmeuil be3 mouHo20 yuema nocpeutHocmel.

1. [Ipu cnoxeHuu, BBIMUTAHUH NPUOIMKEHHBIX YHCEN B PE3YJbTaTe CIEyeT COXPaHITh CTOIBKO
JIECATUYHBIX 3HAKOB, CKOJIBKO MX MMEETCS B JAHHOM, C HAUMEHBIINM YHCIOM AECATUYHBIX
3HAKOB.

2. Ilpy yMHOXXEHUU U JAEIEHUU NPUOIMKEHHBIX YUCEN B PE3YIbTATE CIEAYET COXPAHITh CTOJIBKO
3HAYaIKX HUQp, CKOIBKO UX UMEETCS B JAHHOM C HAMMEHBIIUM YUCIIOM 3HayaIux nudp.

3. Ilpu BO3BeneHNH B KBagpaT U KyO B pe3yJbTaTe CIeIyeT COXPaHATh CTOJIBKO 3HAYAIIUX U,
CKOJIBKO MX UMEETCS] B OCHOBAaHUH CTEIICHHU.

4. Tlpu u3BIEUEHUM KBaJpaTHbIX M KyOWYECKHUX KOpHEH B pe3yjibTaTe CIEAYeT COXPaHSTh
CTOJIBKO 3HAUaIUX HUPP, CKOJIBKO UX UMEETCS B TIOAKOPEHHOM YHCIIE.

5. Ilpu BBINIOJIHEHMM IPOMEKYTOYHBIX JEUCTBUM B PE3yJbTaTe CIEAYET COXPaHATH OJHY
JIMILIHIOKO (3aracHyo) udpy, KOTOPYIO0 B OKOHUATEIBHOM pe3yibTaTe OTOPachIBatOT.

Onpeoenenue: L{ugppoi, 3anucannvle cnpasa om 3ansimotl, Ha3vl8arOMCcs 0eCAMUYHBIMU 3HAKAMU
yucaa.

Onpeoenenue: 3navawumu yugdpamu 4ucia Ha3wvl8alomcs 8ce e2o 6ephvlie Yuppovi, kpome Hynell,
3ANUCAHHBIX Jlegee NepEoU OMIUUHOU OM HYJIA Yughpbol.

a
Onpeodenenue: Llugpa 8 3anuUcu NPUOIUNCEHUS] HA3bIBAEMCSl 8EPHOL, eClu aOCONOMHASA
NOZPeuwHOCmy He npesvlulaenm mo2o paspaod, 8 Komopom sma yugpa sanucauna. B npomuerom
cyyae yughpa Hazvleaemcs COMHUMENbHOU.

Kputepun onenku pesyjbrara

OneHka ypoBHs IOATOTOBKH
PesynpraTuBHOCTH Gamn BepGaTbHbIi
(oT™MeTKa) aHajor

[IpaBunbpHO pemieHsl Bce 3a1aHus ypoBHER A,B 5 OTJINYHO
[IpaBmiibHO pelieHsl Bce 3aaHusl ypoBHeH A,B, HO XOpOILIO
€CTb BBIUMCIIUTEINIbHAS OIIMOKA UM HEA0YETHI B 4
3aIKMCH PELICHUS.
IIpaBHIIBHO pElIEHBI BCE YPABHEHMSI YPOBHA A 3 YIAOBJIIETBOPUTEIIBHO
Jlomy1ieHbl OMMOKY B PEIIEHUH 3aJJaHU ypOBHS A, ) HEYIOBJIETBOPUTEILHO
HE TMPUCTYTAIN K PELICHUIO 3a1aHUi ypoBHS B
N




OneHka ypoBHsI TOATOTOBKHU
[IpotieHT pe3ynbTaTUBHOCTH (TIPABUIIHHBIX
OTBETOB) N
Oamn (oTMeTKa) BepOaIbHBIN aHAIOT

90 + 100 5 OTIIMYHO

80 + 89 4 XOpOIIO

70 =79 3 YIOBJIIETBOPUTEIILHO
menee 70 2 HEYJIOBJIETBOPUTEILHO

3aZ!aHl/IH LJIsl CAMOCTOSATEIbHOM paﬁoTbI

[IprmenuB npaBuia A7 BBINOJIHEHUS JEHCTBUI 0€3 TOUHOrO yuyeTa MOTPEIIHOCTEH, BHIITOJTHUTE

NEUCTBUSL.
Yposenn A
xX+y xX—=y
1. Haiitu cymmy U Pa3HOCThb , €CIIH:
1 BapuaHT 2 BapuUaHT
x=134; y=2,30 x=4331 y=5)7
a) ; a) ;
x=20-10° y=125-10° x=125-10° y=71-10"
2 : 6) ;
i
Xy
2. Haiitu npousBeneHue Y 4aCTHOE  , €CIIU
| BapuaHT 2 BapHaHT
x=126 y=2]10 x=25,678 y=123
a) , ; a) ;
x=12-10> y=3-10° x=48-10° y=1331-10"°
0) ; 0) ;
x-y
x*+y? x=134 y=230

3. Haiinure 3HaueHue BhIpaKEHUS hilae: ¢
PEKOMEHTYETCSI TTOJIb30BAThCS KATBKYJISITOPOM.
4. Beruucnute, orBeT okpyrimre 10 0,001.

; . J1u1s1 BeIUMCIICHUS

| BapuaHT 2 BapuaHT
1,9-6,3-3,05 5,8-6,55-4,05
53-125 12,4-215
a) a)

0,815-12,6-5,05
0,0854-18,9

6)

0,0615-19,8-60,4
3,08-46,2

0)




Yposens B
5. Oxpyrmure uwmcnmo 23,1927 no coTtbiX fJojeli W HaiiauTe aOCOMIOTHYIO |

OTHOCUTEJIbHYIO TIOTPEUIHOCTD MPUOIMKEHUSI.
6. Ilpu uW3MepeHUM MJIWHBI OAHOTO OTpe3ka ¢ TouHOCThi0 10 0,004 M, ObUTO HalimeHO

3HaueHue 3,27 M, a Ipu U3MEPEHUHU JUTUHBI JPYroro oTpe3ka ¢ TouHocThio 10 0,05 cm
nonydeHo 11,5 cm. Kakoe usmepenue no cBoeMy KauecTBy Jy4diie?

CamocrosaTeabHas pagora Ne 5.

3anoaHuTh Ta0uNy «KomMimiiekcHbIe Yucaa»
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.W. Maremaruka. Yueonuk mist yupexaenuii HITO u CI1O. —M..:
M3aTeNIbCKUM LEHTpP «Akamemusi», 2015

Z[OHOHHI/ITGHBHHC HCTOYHHKU

1. KoHCIEKTBI JIEKIINHI

2. TlpaxTHyeckue 3a1aHMsl, PACCMOTPEHHBIC B ayUTOPHH

3. bammakoB M.M. Matemaruka (6a30BbIif ypoBens). 10—11 k. — M., 2015.

4. Mopakxosud A.I. Anrebdpa, 10-11 xknacc. YueOnuk amst 00meo0pas.yapexaeHuii, 2-e

u3z., «Muemo3unay, 2014 r. 335¢

HNutepHeT —pecypcesl:

1. http://refleader.ru/bewyfsujgmer.html
http://www.dsplib.ru/content/complex/complex.html

3. http://www.mathematics.ru/courses/algebra/content/chapterl/section4/paragraphl/theory
.html

4. http://das-it-super.ucoz.ru/publ/7-1-0-1

Bpems Ha BbInoJiHeHHE — 1 yac

ITo uToraMm BHINOTHEHHUS CTYAEHT /I0JKEH NMPEeICTABUTH:
- 3aII0JIHEHHYIO TaOIuIly

B npouecce BbINOJHEHUS PA0OTHI CTYAEHT [10JIKEH:
- IPOYMTATh JIUTEPATYPY IO YKA3aHHOU TEME;
- 3aMOJIHUTH TaOIHUILY

(I)opMa npeacraBJICHUsA paﬁoTH: TETpaAb C BBIIIOJHCHHBIM 3aJTaHUEM

Ilepeyenn 3a1anmid:
1.IToBTOpUTE MaTepuan gekuuu 1o teme «KomrmiuekcHsie yncia

2. TlpounTaiiTe MaTepuai 1o JaHHOH TeMe B yueOHHKe bammakos M.J. Maremaruka.
Vueonuk mis yupexaenuid HITO u CI1O. —M.: uznarensckuii neHTp «Axagemus», 2012

3. TlpouuTaiiTe MaTepuai 1o JaHHOM TeMe B APYruX UCTOUYHUKAX WH(OpMaIUK.


http://das-it-super.ucoz.ru/publ/7-1-0-1
http://www.mathematics.ru/courses/algebra/content/chapter1/section4/paragraph1/theory.html
http://www.mathematics.ru/courses/algebra/content/chapter1/section4/paragraph1/theory.html
http://www.dsplib.ru/content/complex/complex.html
http://refleader.ru/bewyfsujgmer.html

4. 3anonHuTe TAOIUILY B COOTBETCTBHUHU C 3a/IaHHEM.

Kputepun onenku pesyjabrara

YpoBHU OCBOEHUS XapakTepuCTUKA YPOBHS

1 JIOITy CTUMBIN [TpaBWIIbHO 3aII0JIHEH TEOPETUUECKUI MaTepuall B TabJHIIE,
IIPUBEICHBl NHAUBUAYAJIbHbBIE TIPUMEDPBI, IIPU PELLIEHUH JTOIMYLICHO
3 BBIYUCIHUTENIbHBIC OMIMOKH

2 [IpaBuUIBHO 3aITOJIHEH TEOPETUUECKUI MaTepuall B TaOIHIIE,
MPUBEIACHBI UHIMBUIYaIbHbIE IPUMEPBI, IPU PEIICHUH JOMYILEHO
BBICOKMH He 0oJiee ABYX BBIUUCIUTEIBHBIX OIIHOOK
3 ONTUMAJIbHEIH [IpaBuibHO 3amoJHEH TEOpEeTUYECKUd MaTepuan B Tabmiwmile,

IIPUBECHBI HHIMBHUIyaIbHbIE IPUMEPBI U PABUIIBHO PEILICHBI

3ananue 1 CAMOCTOSATEIbLHOH PAGOTHI

3anonHuTe TabIuILy:

3agaHue Teopernueckue cBeneHus [Tpumep, penieHue
Ompenenenue
KOMILUIEKCHOTO YHCIIA.
Canoxxenue CymMMoii IBYX KOMILJIEKCHBIX YHCeJ (2+3i ) +(-5+i) =
KOMILJIEKCHBIX Yucesl | a+6i U c+di Ha3pIBaeTcs (2+(-5))+(3+1)i =-
( oOpa3sen) KOMILTEeKCHOe uncio (a+c)+(c+d)i 3+4i
T.€ (a+ei ) +( c+di) = (a+c)+(ct+d)i
Breranranue
KOMILJICKCHBIX YHCE]L.
Monynb
KOMILIEKCHOTO YHCIIA.
YMHOKEHNE

KOMIIJICKCHBIX YHCCII.

Jenenune nByx
KOMIUIEKCHBIX YHCEI.

TpuronometTpuveckas
(dhopMa KOMIUIEKCHOTO
JHCIIa.

IlokazarenpHasa
(dhopMa KOMIUIEKCHOTO
qucia




Tema 2. Kopuu, crenenu u jjorapugmsl

CamocrosTeabHas padora Ne 6

Pemienue uppanuoHaJIbHbIX YPABHEHUH

Jlureparypa:

OCHOBHbBIC HCTOYHUKU:

1. bammakoB M.M. Maremaruka. YueOonuk mist yupexaenuit HITO u CI1O. —M..:
W3aTeNIbCKU LIEHTp «Akamemusi», 2015

2. KonmoropoB A.H. u ap. Anre6pa u Havana ananusza. 10 (11) xi1. — M., 2014.

ZIOHOHHI/ITGHBHBIC HCTOYHUKH:

—

KoHcnexThl nexnui
2. Ilpaktrueckue 3aaHusl, pACCMOTPEHHBIE B ayAUTOPHU.

3. bammakoB M.U. Maremaruka (6a30Bbiii ypoBenb). 10—11 xir. — M., 2055.

4. Mopaxosuu A.I'. Anredpa, 10-11 knacc. YueOHuk 115 00111e00pas. yupexxaeHuil, 2-e
n3., «MuemosuHa», 2014 1. 335¢

5. Bboromonos H.B., Camoiinenko II.M. MaremaTuka.: yaeOHUK AJis CCY30B. S-eu3a.M.:
Hpoda, 2015. —395¢

HNuTepHeT-pecypesl:

1. http://edu.sernam.ru/book el math.php?id=71
2. http://festival.lseptember.ru/articles/312257/

3. http://diffur.kemsu.ru/1/teori/ir-yr.htm
Bpems Ha BbIOJHEHHE — 3 yaca

ITo uToramM BbINIOJIHEHHS CTYACHT O0JIKEH NPECACTABUTL:
- BBIIIOJJHCHHOC 3a1aHHUC I10 TCMC ((I/IppaL[I/IOHaJ'ILHBIe YPaBHCHUS

B npouecce BbINOJHEHUS PA0OTHI CTYIEHT [10JIKEH:

- IPOYMTATh KOHCIIEKT JIEKIUHU 110 TeMe «ppanuoHaIbHbIE yPaBHEHUAY,

- PEIIUTH JaHHBIE UPPALMOHAIBHEIE YPABHEHUSA
dopma npeacTaBaeHus padoThI: TETPAb C BHIITOJIHEHHBIM 3a/laHUEM
Ilepeyensn 3a1aHmii:

1. IloBTopuTe Marepuan JeKkuuu 1o reMe «MppayroHaabHble ypaBHEHUS
2.PaccMoTpuTe IpUMeEpHl pelIeHUs] UPPALMOHAIBHBIX YPABHEHUM.
3.Pemmre nppannoHaibHble YpaBHEHHS B COOTBETCTBUU C 3a1aHUEM.

TeopeTnyecKHii MAaTEPHAJ



http://diffur.kemsu.ru/1/teori/ir-yr.htm
http://festival.1september.ru/articles/312257/
http://edu.sernam.ru/book_el_math.php?id=71

DOpMyIIBI COKPAIEHHOTO YMHOKEHHUSL:
la+b)’=d’+2-a-b+b’

2

la—bf’=d"—2-a-b+b’

2

Pemenue kBagpaTHBIX YyPaBHEHUIA:
2
a-x"+bx+c=0

D=b’—4ac ,
_—b+d
Ecan D>0, o X127 2a
_—b
Eem D=0 1o X_E
Ecan D<o, TO KOPHeil HeT

3ajanus U1 CAaMOCTOATEIbHOM PA0OThI:

Pemmte uppanuonanbHble ypaBHEHUS

Nen/n \ Bapuanr 1 Neni/ni \ Bapuanr 2
YpoBeHb A YpoBeHb A
I V2x-5=5 I | Jox—20=4
2 | J4x-15=5 2 | J5x-14=4
3 V3x+1l — x-1 3 V2x+4=x—2
4 V¥ —4x — V6-3x 4 V¥—10 — V-3x
Yposens B Yposens B
> VX+x=3 = V1-2x S Vx¥—4x+3 = J1-x .
6 Jx—2+2/x+6 —4 6 Vx—1+Vx+2 =3
7| 2x ¢ i — 7| 3% 45 Tx s
Yposens C Yposens C
8 X+3x—Vx’+3x -2 - 8 X' —8x—2Vx"-8x _13=(
Kpurepun onieHkn pe3yJbrara
OneHka ypoBHSI TOATOTOBKH
Pe3ynbratuBHOCTH Ga BepGATBHBIH
(oT™MeTKa) aHajor
[IpaBuiibHO penieHsl Bce ypaBHeHUs ypoBHel A,B,C 5 OTJINYHO
IIpaBuiibHO penieHsl Bce ypaBHEHUS ypoBHeEH A,B, C, 4 XOpOLLO
HO €CTb BBIYMCIUTENbHAs OIINOKA HIIM HEI0UEThI B
3aIUCHU PEUICHMUS.
WNnu mpaBWIBHO pellIeHbl BCE YPABHEHUS YPOBHEM




A B

A, He IpUCTyNaIM K pEHICHNUI0 YpaBHEHUI ypoBHS B
u ypoBHs C.

IIpaBriIbHO pelIeHbI BCE ypaBHEHUS YPOBHEH A, B, YIOBIETBOPUTEILHO
HO €CTh BBIYMCIIMTENbHAS OIIMOKA MU PaBUIIBHO

pELIEHBI BCE YPAaBHEHUS YPOBHS A

JlonymieHsl OMNOKH B peIlIeHMH YpaBHEHUH YPOBHS HEYIOBJIETBOPUTEIBHO

CamocrosTeabHas padora Ne 7

CreneHb ¢ AelCTBUTEJIBHBIM MMOKA3aTeJIeM

Jlureparypa:

OCHOBHBIE UCTOYHUKHU:

1. bammakoB M.M. Maremaruka. Yueonuk mist yupexaenuii HITO u CITO. —M..:

U3JATEIbCKUN LIEHTp «AKazemus», 2015

2. Kommoropos A.H. u np. Anre6pa u Havana ananu3za. 10 (11) xi1. — M., 2014.

Z[OHOHHI/ITGHBHBIG HCTOYHUKMH:

—

KoHcnekTh! nekiui

2. Ilpaktuueckue 3a7aHusl, PACCMOTPEHHBIE B ayTUTOPHUH.

3. bammakoB M.U. Maremaruka (6a30Bbiii ypoBenb). 10—11 k1. — M., 2015.

4. MopakoBuu A.I'. Anredpa, 10-11 knacc. YueOnuk ais o6meo0pas.yupexaenuii, 2-e

n3., «MuemosuHa», 2014 1. 335¢

5. boromomnos H.B., Camoiinenko I1.M. MaremaTnka.: yueOHUK JIJIs1 CCY30B. S-en3a.M.:

Hpoda, 2015. —395¢

HNuTepHeT-pecypcebl:

1. http://www.studfiles.ru/preview/2481895/
2. http://gigabaza.ru/doc/30244.html

Bpems Ha BbInoJHeHNe — 3 yaca

Ilo uToram BbINOJIHEHHS CTYACHT OT0J/I’KEH NPECACTABUTH:

- BBIIIOJIHCHHOC 3aJaHHEC 110 TCMC «CTelIeHs ¢ I[GflCTBI/ITQ.HBHBIM IIOKa3aTciIcCM»



http://gigabaza.ru/doc/30244.html
http://www.studfiles.ru/preview/2481895/

B npouecce BbInoiHeHUs1 pa00ThI CTYAEHT 10JIZKEeH:
- IPOYMTATh KOHCHEKT JICKIIUU MO TeMe « CTETNeHb C ICHCTBUTEIHHBIM ITOKa3aTeIIeM»
- peUIuTh JaHHBIC TPUMEPHI
dopma npeacTaBjieHuss padoThl: TETPaJb C BHIMOIHEHHBIM 3aaHUEM
Ilepevens 3a1aHMid:

1. TloBTropuTe Marepuan jgekiuu no teMe «CTeneHpb ¢ JeUCTBUTEIbHBIM MOKA3aTeIEM)
2. lloBTOopuTE NpUMEPHI, PACCMOTPEHHBIE B AyUTOPUN
3. BpruncauTe npuMepbl B COOTBETCTBUU C 3aIaHUEM.

Kpurepun onenku pesyjabrara

OreHka ypoBHS IOJTOTOBKH
[IpoueHT pe3yabTaTUBHOCTH
MPaBUJILHBIX OTBETOB
(np ) Oamn (oTMeTKa) BepOaTbHBIN aHAIOT
90 + 100 5 OTIIMYHO
80 +~ 89 4 XOpOII0
70 =79 3 YIOBJIETBOPUTEIBHO
menee 70 2 HEYJIOBJIETBOPUTEIBLHO

3agaHus I CAMOCTOATEIbHOI PadoThbI:

Beruuncaure

‘ Bapuant 1 Bapuanrt 2




al z g

A5 3 3 3 = 4 o3 3

(V32)°| 42 | eas | 327 [(V27)°] 325 | (V8P| 16
{ 1 3 1 '% _1 1 'Ji ’1‘_%

—2 f_ 2 3 r_ r_ -_1

47 (g s (G 1 | )] 81T | (5

1 1 1 1 1 1 1 1
164 64 2 83 325 273 814 643 252

3 — 2 \ 2 3 V=3 1 -5 |,1~—1 a4 (3 -1 1 4
2) 5 | 3 o LG GGG
6—2 ~—4 -;—? ﬁ_l -;—1- ~—3 7—2 4—1
1Y 2 (332 PN 4 e 7Y 3
S |G G
34 43 24 53 25 33 5'3 .73
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Pemienue noka3are/ibHbIX YPABHCHUI U HEPABEHCTB
PeKOMe}lI[yeMaﬂ Jureparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.M. Maremaruka. YueOonuk mist yupexaenuit HITO u CI1O. —M..:
W3/1aTeNbCKUN LEHTp «Akagemus», 2015

2. Kommoropos A.H. u ap. Anre6pa u Havana ananu3za. 10 (11) xi1. — M., 2014.

ﬂOHOJ’IHI/ITeHBHBIe UCTOYHHKU:

1. KoHcCHekTsl TeKnui
2. Ilpaktrueckue 3aJaHusl, pACCMOTPEHHBIE B ayAUTOPHUH.

3. bammakoB M.M. Maremaruka (6a30Bbiii ypoens). 10—11 k1. — M., 2015.

4. Mopakosud A.I'. Anredpa, 10-11 knacc. YueOnuk amst o0meo0pas.yapexaeHuii, 2-e
n31., «MuemosuHa», 2014 1. 335¢

5. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJIsl CCY30B. S-eu3a.M.:
Hpoda, 2015. —395¢



HNuTtepneT -pecypcebl:

1. http://vourtutor.info/%D1%80%D0%B5%D1%88%D0%B5%D0%BD
%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D1%813-
%D0%B5%D0%B3%D1%8D-%D0%BF%D0%BE-%D0%BC
%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA
%D0%B5-%D0%BF%D0%BE%D0%BA

2. http://www.nado5.ru/e-book/reshenie-pokazatelnykh-uravnenii-i-neravenstv
http://interneturok.ru/algebra/11-klass/pokazatelnaya-i-logarifmicheskaya-

funktsii/pokazatelnye-neravenstva
4. http://mathus.ru/math/pokazun.pdf

[98)

Bpems Ha BbInoJHeHNe — 3 yaca

Ilo uToram BbINOJIHEHHS CTYACHT I0J/I’KEH NPECACTABUTH:
- BBIIIOJIHCHHOC 3aJaHHEC 110 TCMC «Perrenne mokas3aTelIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB»

B npouecce BbInoiHeHUs1 pa00ThI CTYAEHT 10JIZKEH:
- IPOYUTATh KOHCIEKTHI JICKIHI 10 TemMaM «PelieHne nokazareibHbIX ypaBHEHUN, « Perenue

IIOKAa3aTeJIbHBIX HEPABEHCTB»
-M3Y4YUTh IPYTYIO JUTEPATypy IO JAHHOU TEME
- PEIINTh JaHHbIE UPPALMOHAIbHBIE YPAaBHEHUS

®opma npeacTaBIeHUs padOThI: TETPAb C BHIIIOJIHEHHBIM 33 JaHUEM

Ilepeyenn 3a1aHmii:

1. IloBTOopuTe MaTepuai JeKIui Mo TemaMm «Pemenune nokazareabHbIX ypaBHEHUN,
«Pelienre noka3aTesbHbIX HEPABEHCTB.
2. IlpounTaiite MaTepual IO JaHHOW TEME B APYIMX MCTOYHUKAX
3. H3yuute TeopeTHUECKHUIl MaTepua, IPUBEICHHbBIN HIKE.
4. Paccmotpute 00paslibl pelieHns M0Ka3aTelIbHbIX YPaBHEHUH U HEPABEHCTB,
IIPUBEJCHHBIE HIKE.
5. Pemmre ypaBHEHHs W HEPaBEHCTBA B COOTBETCTBHU C 33JIaHUEM.

Kpurepun onenku pesyjabrara

OrneHka ypoBHsI TOATOTOBKH
[IpoueHT pe3y/IbTaTuBHOCTH

(IpaBIbHbIX OTBETOR) Oas1 (oTMeTKa) BepOaJIbHBIN aHAJIOT
90+ 100 5 OTIIMYHO
80 + 89 4 XOpOLIO
70 =79 3 YIIOBJIETBOPUTEIHHO
menee 70 2 HEYJOBJIETBOPUTEIIBHO



http://mathus.ru/math/pokazun.pdf
http://interneturok.ru/algebra/11-klass/pokazatelnaya-i-logarifmicheskaya-funktsii/pokazatelnye-neravenstva
http://interneturok.ru/algebra/11-klass/pokazatelnaya-i-logarifmicheskaya-funktsii/pokazatelnye-neravenstva
http://www.nado5.ru/e-book/reshenie-pokazatelnykh-uravnenii-i-neravenstv
http://yourtutor.info/%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D1%813-%D0%B5%D0%B3%D1%8D-%D0%BF%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B5-%D0%BF%D0%BE%D0%BA
http://yourtutor.info/%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D1%813-%D0%B5%D0%B3%D1%8D-%D0%BF%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B5-%D0%BF%D0%BE%D0%BA
http://yourtutor.info/%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D1%813-%D0%B5%D0%B3%D1%8D-%D0%BF%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B5-%D0%BF%D0%BE%D0%BA

Teopernyeckuii MaTepuan

Crenenu uucea or 0 g0 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 | 1968 | 5904
3 9
4" |1 |4 16 |64 256 | 102 |4096 | 1638 | 6553 | 2621
4 4 6 44
57 |1 5 25 | 125 | 625 |312 |1562 |7812 | 3906
5 5 5 25

6" |1 6 36 | 216 | 129 |777 |4665 | 2799

6 6 6 36
7" 11 7 49 | 343 | 240 |168 |1176

1 07 49
g" |1 8 64 |512 | 409 | 327

6 68
9" |1 9 81 |729 | 656 |590

1 49
10" | 1 10 | 100|100 | 100

0 00

PemeHue KBaApaTHBIX YPABHEHUIA: DopMYJIbI COKPAIIIEHHOT0 YMHOKEHUSI:

2
a-x"+bx+c=0

D=b’—4ac

Ecan

Ecan

Ecan

D>0,

D<Q0,

D=0, X=—

TO KOPHe HeT

la+b[’=a’+2ab+b’

la—b’=a*—2ab+b’

az—b2=(a—b)-(a+b)

la+b]’=a’+3a’b+3ab’+b°

la—b’=a’-3a’b+3 ab>—b’

CBolicTBa cTenenen

CBoiicTBa KOpHeii n-o0if cTeneHn

1.

+n

m n m
a -a=a

1.

-

Yab=Ya-¥b

a Va

5=t

{¥a="%a
Ya"=[lal"

YT

n/ " n
a=da




6. a"

7 Clo—l
al'_(b}"

8. b a

9. Q/?—a;

IToxa3zaTeanHoe YPABHCHHE — OTO YPAaBHCHUEC, B KOTOPOM HEU3BECTHOC COJACPIKUTCA B

IIOKa3aTcJIi€ CTCIICHU

Pelienne nokazareabHbIX YPABHEeHU. MeT0a BHIHOCA 32 CKOOKH

O0pa3usbl pemieHust
1. PemuTh ypaBHeHHUE:

3x+1_2 '3x—2:25

B neBoi yacTH BEIHOCHM 3a CKOOKH CTENEHb C HAUMEHBIIIUM IOoKasaTcji€M, TO €CTh

pe3yabTaTe MOTyduM:

1
9
ITo cBoicTBY crenenei 3*'=3*3, 3*?=3%32=3" .
1
9
[Momywaem 3*-3 - 2-:3*- =25
BrigeceM 3a CKOOKH 00NN MHOXKUATEID 3*

2
9
3¥*@3- )=25
2!
9
3*- =25
)
9
3*=25:
9
25
3*=25-
3*=9
3% :32
x=2 OtBeT: x=2

WIN APYTO# crioco0 pereHus:

3x+1 2 3x72
3x—2 - 3x—2

x—2

=25

3x72




3x72(3x+17(x72)_2):25
3x—2 (3x+1—x+2 _2):25

32(3°-2 =25

37?.25=25
37%=1,3""=3", omcioda cnredyem, umo x=2.

OtBeT: X = 2.

YpaBHeHus1, cBOASIIIMECH K KBAAPATHBIM (METO/1 3aMeHbI)
OO0pa3usbl pemieHust
1. Pemnth ypaBHeHHE:
442" -24=0

Pemrenne: 3amerun, 4To

[NepenuiieM 3aJaHHOE YPABHEHHE B BUJIE:
2 4+2-2°-24=0

t=2"

BBomuMm HOBYIO IEpeMEeHHYIO: ~— < , TOTJa YpaBHEHHE MPUMET BHI:
£+2t—24=0
. t,= b t,= -6 t=2"
PemmB kBagpaTHOE ypaBHEHUE, TOTYUUM: 4, 6. Ho tak kak , TO

HAJ0 PEIIUTh JIBa ypPaBHEHUSI:
2'=4u2"#-6
Pemim nepBoe ypaBHeHHE:

2*=2%omcioda credyem ,umo x=2.

PaccMoTtpum BTOpOE ypaBHEHHE.

X
BTopoe ypaBHEeHHE HE UMEET PELICHUS, TaK KaK 2°>0 JUTSL TFOOBIX 3HAUCHUH X.

OtBerT: 2.

O0pa3ubl pelieHUs M0KAa3aTeJbHbIX HEPABEHCTB

1. PeminTh HEpaBEHCTBO
2'—2"%<3,
Pemenue:

Xx—2
Brinocum 3a CK06KI/I CTCIICHb C HAMMCHBIIINM I10KAa3aTCJIEM, T.C. 2

[Tonyuum: 2X_2(22_1)S3’
2"-3<3,

0
2"<1,makkak2 =1mo



2 <2’
2>1

Tak xkak oCHOBaHHE , TO HEPaBEHCTBO PABHOCUIILHO HEPABEHCTBY TOT'O JK€ CMBICIIA
x<0.
_w .
Otser: * 6( ’ 0)

2. PemuTh HepaBeHCTBO
7 —8-7"+7<0

Peienue.

X— .
3aMeHUM : 77 =t,t>0;

2 2
[Tonmy4yum HEpaBEHCTBO: ' —8t+7<0. TpexwieHn C—8t+7 pa3I0XKuM Ha MHOXKHTEIIH:
t—7](t—1)<0

Pemias HepaBEeHCTBO METOIOM HHTEPBAJIOB, TTOTYJaEM:
t€(1;7)m.e.t<7;t>1.

JlenmaeM oOpaTHyIO 3aMeHY:
7*<7,a=7>1,mox<1

7*>1,7">7",a=7>1,mo x>0

OTtBeT: XG(O;I)

3aganus 119 CaMOCTOATEIbHOM PAdOThI

PemmTe nmokasarensHbIC YpaBHCHUA U HCPpaBCHCTBA

Bapuant 1 \ Bapuanrt 2
Iloka3arejibHbIE YPABHEHHS
2-3x 2x-3
(0,1 =10
NER Iy )(0,1)
5 2)4% = 64"
2)3]2—x — 27x 3)71278)( — 492x
3)5% =125" 4)9¥—7.3"~18=0
4)4* +2°-20=0
5 5
(36 =3"=72 (24 =2"""*=15
642-3°—5-3"°=1443 6

636 +3%243%%=3159

7 7(2:4"=5-2"+2=0
0207 +3-2"—=10=0

IToka3are/ibHbIEe HEPABEHCTBA

547 > 2270 <1

1) 1)
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IIpumeHeHue CBOMCTB JIOrapudpmMos
Jluteparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.W. Maremaruka. YueOnuk ans yupexaeauit HITO u CITO. —-M..:
W3/1aTeNbCKUN LEHTp «Akagemus», 2015

2. Kommoropos A.H. u ap. Anrebpa u Havana ananu3a. 10 (11) i — M., 2014.

I[OHOHHI/ITeHLHI)IG HUCTOYHUKMU.

—

KoHcnexThl nexnui
2. Tlpaktuueckue 3aJaHusl, pACCMOTPEHHBIE B ayAUTOPHU.

3. bammakoB M.U. Maremaruka (6a30Bbiit ypoBenb). 10—11 k1. — M., 2015.

4. Mopaxosuu A.I'. Anredpa, 10-11 knacc. YueOHuk 115 00111e00pas. yupexxaeHuil, 2-e
u3x., «Muemosunay, 2014 1. 335¢

5. Bboromonos H.B., Camoiinenko II.M. MaremaTuka.: yaeOHUK AJis CCY30B. S-eu3a.M.:
Hpoda, 2015. — 395¢

HNuTtepneT -pecypcebl:
1. http://matematikalegko.ru/vichislnie-viragenii/logarifmicheskie-vyrazheniya-

primery.html
2. http://ege-ok.ru/2015/04/28/preobrazovanie-logarifmicheskix-vyrazhenij

BpeMs Ha BoInoJHeHHe — 3 yaca

Ilo uToramM BbINIOJIHEHHS CTYACHT O0JIKEH NPECACTABUTD:
- BBIIIOJJHCHHOC 3a1aHHUC 110 TCMC ((HpI/IMCHCHI/IC CBOMCTB J'IOFapI/I(i)MOB»

B npouecce BbIno/iHeHUs1 pad0ThI CTYACHT I0JIKEeH:
- IPOYUTATh JIUTEPATypy IO yKa3aHHOH Teme,


http://ege-ok.ru/2015/04/28/preobrazovanie-logarifmicheskix-vyrazhenij
http://matematikalegko.ru/vichislnie-viragenii/logarifmicheskie-vyrazheniya-primery.html
http://matematikalegko.ru/vichislnie-viragenii/logarifmicheskie-vyrazheniya-primery.html

-pacCMOTPETH MTPUMEPHI BHITIOJIHEHUS 3aJaHUH,
- BBIIIOJIHUTDh TPEIJIOKEHHBIE 3a1aHUS

®opma npeacTaBJaeHus padoThbl: TETPaJb C BHIMOTHECHHBIM 3aJaHUEM
Ilepeyenn 3a1aHmii:

1. IToBTopute Matepuan jekuuu o Tteme «Jlorapudmer. CBoiCTBa T0raprupmMOB»
2. IlpouuTaiite MaTtepual 1Mo JaHHOW TEME B JAPYTrUX UCTOUHUKAX

3. M3yunte TeopeTndyecKuil MaTepuall, IpUBEICHHBIA HIXKE.

3. PemmTe npumepsl B COOTBETCTBUHM € 3aJaHUEM.

Kpurepun oneHnku pesyjabrara

OrneHka ypoBHSI TOATOTOBKH
[IpoueHT pe3y/IbTaTuBHOCTH
MPABUIIbHBIX OTBETOB
(np ) 6as1 (oTMeTKa) BepOaJIbHBIN aHAJIOT
90+ 100 5 OTIIMYHO
80 + 89 4 XOpOLIO
70 =79 3 YIIOBJIETBOPUTEIHHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO
Teopernyeckuii MaTepuaJ:
lOgab _ b

OcHOBHOE JIOrapu()MHYECKOE TOKIECTBO: a - =b.
CgoiicTBa j0rapu¢pmMoB:

. log,b+log,c=log,[b-c|;

log,b—log,c=log,>

2. Oga - Ogac_ Ogac

3. log,b'=r-log,b
3ajanus U1 CAMOCTOATEIbHOM PA0OThI:
Bapuanr 1

1. Bbruucnurs:

a
9] 3l+log:5;

$5,16°%%; 0709 60,121 24 1og, é;aclog279 ;



2. BEIICHUTD IMPU KAKUX 3HAYCHUAX X MeeT CMBICTT BBIPAXKCHUC!

[4—x];6
x*-16);6
. . . 7—-3x ..
adilog, élog,élogs———; 64
73 x—4

3. BrpuucanThb:

(1[;22+]0g25 . 6 (;23log24 . 8l 10g7 25
’ ’ log, 5

4. BpIlUHCIUTE:

2) log,.5+log,.3; 6) logo,l5+log0,12;e(',log550—log52;eZ,log287;
dilog,, ¥169; e z,% log,,0,81—2 log,, 3;

Bapmuanr 2

1. BpaucaInTb:

a
6 510g50,2

. Jlog. .7 .+ — +log. . —2+logd . 1 .

(6,308 ; (5181 g 7H1® ;eclog3§;aclogls8;

2. BbISICHUTB IPU KaKUX 3HAYEHUSIX X UMEET CMBICI BBIPaKEHUE:

(7—x);5
(X—16);6
. . . 7+2x ..
ailogg,élog, (logs————;0¢
’ 3 x—3
3. Brpuucantb:
a(-’31+log38 . 6 10g4 36 .

(5¢°%%; B) log,6’

4. BBIYUCIUTE:

atlog,3+log,4;6¢log,4+l0g,9;  4/10g,192-10g,3;  2ilog,9";
6

6

: 1
0ilog, ¥225; 0. o

CamocrosTeabHas pa6ora Ne 10

Peumrenue jorapupmuyecKux ypaBHeHMH U HEPABEHCTB
Jlureparypa:

OCHOBHBIE UCTOYHUKHU:



1. bammakoB M.W. Maremaruka. Yuebonuk mist yupexxaenuid HITO u CITO. —M..:
W3/IaTeNIbCKUNA LEHTp «Akagemus», 2015

2. Kommoropos A.H. u ap. Anrebpa u Havana ananu3a. 10 (11) k1. — M., 2014.

Z[OHOHHI/ITGHBHBIG HCTOYHHUKMU:

1. KoHCIEKTBI JEKIINHI
2. Ilpaktuueckue 3a7aHus1, PACCMOTPEHHBIE B ayIUTOPHUH.

3. bammakoB M.U. Maremaruka (6a30Bbiii ypoBenb). 10—11 k1. — M., 2015.

4. MopakoBuu A.I'. Anrebpa, 10-11 knacc. YueOnuk ais o6meo0pas.yupexaeHuii, 2-e
n3., «MuemosuHa», 2014 1. 335¢

5. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJIs1 CCY30B. S-eu3a.M.:
Hpoda, 2015. —395¢

HNuTtepHeT - pecypcesr:

1) http://yourtutor.info/%D1%80%D0%B5%D1%88%D0%B5%D0%BD
%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D1%813-
%D0%B5%D0%B3%D1%8D-%D0%BF%D0%BE-%D0%BC
%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA
%D0%B5-%D0%BB%D0%BE%D0%B3

2) http://interneturok.ru/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-
ege-po-matematike/tema-3-pokazatelnye-i-logarifmicheskie-funktsii-
trigonometriya/logarifmicheskie-uravneniya-neravenstva-i-ih-sistemy

3) http://mathus.ru/math/logun.pdf
4) http://ege-ok.ru/2012/02/10/reshenie-logarifmicheskih-neravenstv

Bpems Ha BbInoJHeHne — 3 yaca

Ilo uToramM BbINIOJIHEHHS CTYACHT MOJIKEH NMPEICTABUTDL:
- BBIIIOJIHCHHOC 3aJaHHEC I10 TEMC «Permrenne mokazaTebHBIX ypaBHeHI/Iﬁ U HEPABCHCTB»

B npouecce BbInoiHeHUs1 pa00ThI CTYAEHT 10JIZKEeH:

- IPOYMTATh KOHCIEKTHI JICKIHI 10 TemMaM «PelieHne nokazareybHbIX ypaBHEHU, « Perenue
ITOKA3aTCJIbHBIX HepaBeHCTB»

-M3yUYUTh JPYTYIO JINTEPATYPy IO JaHHOU TEMe

- PEIIUTH JaHHBIE UPPALMOHAIbHEIE YPABHEHUS

®opma npeacTaBIeHUs padOThI: TETPAb C BHIIIOJIHEHHBIM 33aJaHUEM

IlepeuyeHns 3agaHM:

1. IloBropuTe Marepuan jekiuii no Ttemam «Perienue gorapudMUYecKux ypaBHEHUID,
«Pemenune norapu(pMUUeCcKUX HEPABEHCTBY.
2. IlpounTaiite MaTepual IO JaHHOW TEME B APYIMX MCTOYHUKAX
3. H3yuute TeopeTHUECKHUIl MaTepua, IPUBEICHHbBIN HIKE.
4. Paccmotpurte 00pasiibl perieHus JorapuMuueckux ypaBHEHUI U HEPaBEHCTB,
IIPUBEICHHBIE HIUXKE.
5. Pemmte ypaBHEHHs W HEPaBEHCTBA B COOTBETCTBUU C 33JIaHUEM.


http://ege-ok.ru/2012/02/10/reshenie-logarifmicheskih-neravenstv
http://mathus.ru/math/logun.pdf
http://interneturok.ru/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-3-pokazatelnye-i-logarifmicheskie-funktsii-trigonometriya/logarifmicheskie-uravneniya-neravenstva-i-ih-sistemy
http://interneturok.ru/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-3-pokazatelnye-i-logarifmicheskie-funktsii-trigonometriya/logarifmicheskie-uravneniya-neravenstva-i-ih-sistemy
http://interneturok.ru/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-3-pokazatelnye-i-logarifmicheskie-funktsii-trigonometriya/logarifmicheskie-uravneniya-neravenstva-i-ih-sistemy
http://yourtutor.info/%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D1%813-%D0%B5%D0%B3%D1%8D-%D0%BF%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B5-%D0%BB%D0%BE%D0%B3
http://yourtutor.info/%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D1%813-%D0%B5%D0%B3%D1%8D-%D0%BF%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B5-%D0%BB%D0%BE%D0%B3
http://yourtutor.info/%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D1%813-%D0%B5%D0%B3%D1%8D-%D0%BF%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B5-%D0%BB%D0%BE%D0%B3

Kpurepun oueHnku pesyjbrara

[IponeHT pe3ynbTaTUBHOCTH

OI_ICHKa YPOBH MOATOTOBKH

(IpaBUIIBHBIX OTBETOB)

Oayut (0OTMETKA)

BepOaJIbHBIN aHaIOT

90 + 100 5 OTJIMYHO

80 + 89 4 XOpOIIO

70 =79 3 YIOBJIETBOPUTEIHHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO

O0pa3upl pemieHust JorapupvMuiecKux ypaBHeHU

1. Pemnth ypaBHeHHE:
log,(x—2|+log,|x+2|=log,(2x—1]

y=délog,[x-y|
Pemenue: Ucnonb3ys popmyiy: X+o loga 6
log, ¢
IPOHU3BEICHHUCM:
(x—2]
(¢+[x+2])=log,[2x—1]
log,¢
xX’—4=2x-1

x'—4-2x+1 =0
x’—2x—3=0
X,=3;x,=-1

[Iposepka:
x,=3

log,(3—2|+log,(3+2|=log,(2-3—1]
5=¢log,5

log,¢
x,=—1
log,|—1—2J+1og;|—1+2|=1ogs(2-(—1)—1]

OT1BeT: X ¢3

, 3AMEHUM CyMMY JIOTapu(hMoB

- HC CYHICCTBYCT.




2.Pemiuth ypaBHeHue:
log; x+log,x—2=0

log, x=t =t"+t—2=0

6=L6==2  [oncrasum B 3aMeHy.

10g4x=1=>x:41=4,10g4x:—2=>x:472— e

el
Ortser: ~ ’X_16 )

. I/ICHOHLSYCM MCTOA 3aMCHBI.

- 1_1

16

Oo0pa3zen penienns JorapupmMuiecKoro HepaBeHCTBA.

PeminTh HepaBeHCTBO:
2x+5
e
I8
log,(4—x)<log,é

Pemenue. Tak kak ocHoBaHue jorapudma 3 > 1, To GyHKIUS BO3pacTaeT U 3HAK

HCPAaBCHCTBA COXPAHACTCA.

>
4-x<2x+5 [-x-2x<5-4 [-3x<1 |*T73
4—x>0 Sq—-x >4 S ix <4 o3x<4
2x+5>0 2x >-5 x >-25 x >-25
° O o) >
[To2pbim: 1
4

—1

Omer:x € ( ?;4(’

3aganus 1 CAMOCTOATEIbHOI PadoThI:

Neni/m ‘ Bapuanr 1

‘ Bapuant 2

Jlorapupmuyeckue ypaBHEHUs

1

log;x —2log,x—3=0

logi x—4log,x+3=0

2 x*—ilog,8 log, x° =log,2+log,18

log,2=log,{
3 log,,(x+3|+log,,(x—3|=ilog,, |2 x—1] log,, [x+2+log,,(x—2|=(1log,,(2x—1)
4

logg x+log ; x=14

log, x+log 7 x=10

Iloka3arejibHBIC M JIOrapu(pMUYECKHE HEPABEHCTBA

1

log,(2—x|<log,(3x+6)

log, ;|4 x—5/>log,;[3x—6)|

2

log, [1-2x)>log,(5x+25)
3 3

logys(2x—3)<logys(3x—5)




Tema 3. IIpsiMmble M IVIOCKOCTH B MPOCTPAHCTBE
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B3auMHoe pacmosioxeHue NpAMbIX U IJIOCKOCTEH B IPOCTPAHCTBE

Jlureparypa:
OCHOBHBIE HCTOYHHUKH:

OCHOBHBIE UCTOUYHHKH:

1. bammakoB M.W. Maremaruka. Yueonuk mist yupexaenuidt HITO u CI1O. —M..:
W3/1aTeIbCKUN HEHTp «Akagemus», 2015

2. Kommoropos A.H. u 1p. Anrebpa u Havana ananu3a. 10 (11) 1. — M., 2014.

Z[OHOHHI/ITGHBHBIG HCTOYHUKMH:

3. KoHCIEKTBI JEKIINHI
4. IlpakTtuueckue 3aJaHus, PACCMOTPEHHBIE B ayIUTOPHUH.

5. bammakoB M.U. Maremaruka (6a30Bbiit ypoBenb). 10—11 ki1 — M., 2015.

6. Mopakosuu A.I'. Anredpa, 10-11 knacc. YueOnuk a1 o61eodpas.yupexaenuii, 2-e
n3., «MuemosuHa», 2014 1. 335¢

7. boromomnos H.B., Camoiinenko I1.M. MaremaTnka.: yueOHUK JIJIs1 CCY30B. S-eu3a.M.:
Hpoda, 2015. —395¢

HNuTtepneT -pecypcebl:

1. http://dok.opredelim.com/docs/index-41930.html

2. http://ppt4web.ru/geometrija/vzaimnoe-raspolozhenie-prjiamykh-i-
ploskostejj-v-prostranstve.html

3. http://dok.opredelim.com/docs/index-7071.html

Bpems Ha BbInoJiHeHHEe — 1 yac

ITo uTOoram BuINOJIHEHUS CTYACHT MOJIKEH NMPEICTABUTDL:


http://dok.opredelim.com/docs/index-7071.html
http://ppt4web.ru/geometrija/vzaimnoe-raspolozhenie-prjamykh-i-ploskostejj-v-prostranstve.html
http://ppt4web.ru/geometrija/vzaimnoe-raspolozhenie-prjamykh-i-ploskostejj-v-prostranstve.html
http://dok.opredelim.com/docs/index-41930.html

- NUChbMEHHBIE OTBETHI HA BONPOCHl IO TeMe «B3aumHoe pacnonoxeHne npsMbIX U
IUIOCKOCTEN B IPOCTPAHCTBE

B nponecce BbInoJHeHUs1 pA00ThI CTYACHT I0JIKEH:

= IpOYHTATh MaTcpual JICKIIHUU I10 YKaSaHHOﬁ TEME,
-OTBCTUTH HA NPCAJIOKCHHBIC BOIIPOCHI

®opma npeacTaBaeHUs padoOThI: TETPAb C BHIITOJIHEHHBIM 33 JaHUEM.
IlepeuyeHns 3a1aHM:

1. IloBTOpuTe Marepuan JeKUMH 1O TeMme: «B3aumMHOEe pacnoyioKeHHE NPSIMBIX H
IJIOCKOCTEN B POCTPAHCTBE»

2. IlpoumTaiiTe MaTepual Mo 3Tol TeMe B APYTUX UCTOUYHUKAX

Haitgure oTBETHI HAa BOITPOCHI

4. OrtBeTbTE NMUCHMEHHO Ha MPEAI0KEHHBIE BOIPOCHI

(O8]

Kpurepun oueHku pesyabrara:

O1ieHKa ypoBHS MOATOTOBKH
[IpoueHT pe3yabTaTUBHOCTH
MIPaBUJIbHBIX OTBETOB
(1tp ) Oamn (oT™MeTKa) BepOaIbHBIN aHAJIOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOpOIIIO
70 +79 3 YJIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIIBHO

3aaHus U1 CaMOCTOATEIbHOM PA00ThI

OTBeThTe MUCHLMEHHO HA BOIIPOCHI

Bonpoc 1. CkoiabKo CyIIECTBYET CIy4aeB B3aMMHOTO PACIOJOKEHHUS IBYX Pa3IMYHbBIX
NPSMBIX B IPOCTPAHCTBE?

a)2

0)3

B) 1

Bonpoc 2. B Tekcre maHO ompejelieHHe CKpeLIMBAIOMMXCS NpaMbIX. [IpaBuibHO 1M
cienyrolee onpeneneHue: "/[Be npsimblie Ha3bIBAIOTCS CKPEIIMBAIOIIUMUCS, €CIIH HE CYILIECTBYET
IUIOCKOCTH, B KOTOPOH JIexKaT 00e 3TH IpsMbIe".

a) HeT

0) na

B) OTBETUTH OJHO3HAYHO HEJIb3s5

Bonpoc 3. CkonbKo cyIecTByeT CiIy4aeB B3aUMHOTO PACIOIOKEHUS IUIOCKOCTEN?



a) 2

0)3

B) 1

Bonpoc 4. CkonbKo nap napauieabHbIX IUIOCKOCTEH nMeeT Ky0?

a)l

0) 2

B) 3

Bonpoc 5. Ckonbko ciydaeB B3aMMHOTO PACTIONOKEHUS MPSIMOM U TNIOCKOCTH?

a)2

0) 4

B) 3

Bonpoc 6. UYto HeoOXomumo i TOTO, YTOOBI TIpsiMas M IUIOCKOCTh  OBLIN
MePIEHANKYISAPHBI?

Bonpoc 7. Uto HE0OXOIMMO /JIsI TOTO, YTOOBI IBE TUIOCKOCTH OBLIN MapaijiebHbI?

Bonpoc 8. /IBe mpsMble B NPOCTPAHCTBE HA3BIBAIOTCS MapallIeIbHBIMHU, €CIH OHH
MPUHAJICKAT OJTHOM IUTOCKOCTH M HE MMEIOT 00IIuX ToueK. BepHo nu yTBepkaeHue?

a) na

0) HeT
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IToaroToBUTL COO0IIEHHE IO TEMeE:

AKM3Hb U 1eATeJbHOCTh YYEHbIX - MATEeMATHKOB

JIuteparypa:

OCHOBHBIE UCTOUYHHKH:

1. bammakoB M.W. Maremaruka. Yueonuk mist yupexaenuid HITO u CI1O. —M..:
W3/IaTeNIbCKUN LEHTp «Akagemus», 2015

2. Tloropenos A.B. I'eometrpus. 7-11 knaccsl. M. : 2014

HOHOHHI/ITGHBHBIG NCTOYHUKMU:
1. bammakoB M.W. Maremaruka (6a30Bbiii ypoBeHb). 10—11 k. — M., 2015.

2. MopakoBuu A.I'. Anredpa, 10-11 knacc. YueOnuk ams o0meo0pas.yupexaenuii, 2-e
u3z., «Muemo3uHay, 2014 1. 335¢

3. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJIs1 CCY30B. S-eu3n.M.:
Hpoda, 2015. —395¢c

HNuTepHeT -pecypcesr:

1. http://www.ig-coaching.ru/izvestnye-uchenye/matematiki/
2. http://persones.ru/person-cat-90.html

3. http://festival.1september.ru /
4. http://all-biography.ru/category/matematiki
5. http://hoster.bmstu.ru/~fnl/?page 1d=82

BpeMs Ha BoInoJHeHHe — 3 yaca

Ilo uToramM BbINIOJIHEHHS CTYACHT O0JIKEH NMPECIACTABUTL:
- COO6H_[6HI/IC C Hpe3eHTaHHeI>i Ha TEMY «Ku3Hp n ACATCIIbBHOCTD YUCHBIX - MATCMATHUKOB

B npounecce BbIno/iHeHUs1 pad0ThI CTYACHT [10JI/KEeH:
- IPOYMTATH JIUTEPATYPY MO YKA3aHHOU TEME,

- COCTaBUTh COOOIIEHUE 10 TEME,

- cAenaTh NPE3EHTAIHIO 110 COOOIEHHIO

®dopma npeacTaBaeHus padoThl: COOONICHUE C MPE3CHTALNEH

Ilepeyenn 3aganmii:


http://hoster.bmstu.ru/~fn1/?page_id=82
http://all-biography.ru/category/matematiki
http://persones.ru/person-cat-90.html
http://www.iq-coaching.ru/izvestnye-uchenye/matematiki/

—

[IpounTaiite Marepuai o Teme: «’Ku3Hb U AEATETbHOCTh YUYEHBIX - MATEMATUKOBY

2. IlpounTaiiTe METOAMYECKHE PEKOMEHIALMU MO HAMHUCAHUIO COOOIIEHUS (MPHIOKEHUS
4,5)
3. TloaroroBbTe COOOIIEHHE O )KU3HH U JACATEILHOCTH YUEHOTO — MaTeMaTHKa (110 BBIOOpY)
4. TloaroroBbTe MPE3EHTAIMIO TI0 COOOIIEHUIO.
Kpurepum onenku pesyiabrara
YpOBHU OCBOCHHUS XapakTepucTUKa YpOBHs

1 JOTTYCTUMBIN CooOmieHre COCTaBICHO B COOTBETCTBUM C 3a/JlaHUEM, HET
MpEe3CHTAI1H.

2 BBICOKHH Coo011eHne COCTaBICHO B COOTBETCTBHU C 3aJJaHUEM,
COMPOBOXK/IAETCA MPE3eHTAMEN, UMEIOTCS HE3HAUUTEIbHbIE
3aMCcUYaHUA

3 ONTUMAJTHHBIN Coo011eHne coCTaBIIeHO B COOTBETCTBUU C 3aJJaHUEM, MaTepuall
MoJJ00paH MHTEPECHBIN, COMPOBOXKIACTCS MIPE3eHTAIEH, 0popMIIeH
B COOTBETCTBHUH C MPaBUIIAMHU.

3agaHus 11 _CaMOCTONITEJIbHOI PadoThl.

Hammcats coobmenne Ha Temy: «7KH3Hb U 1eSITeIbHOCTD YYeHBIX - MATEMAaTHKOB» (Ha BBIOOD).

1
2
3
4.
5.
6
7
8
9
1

0.

Huxkomnaii JIobaueBckuii;
Codns KoBanesckas;
Huxonaii boromo60s;
I'puropuii Ilepenbman;
[NadpuyTtnit YeObImes;
Buxrop CanoBHuuuii;
JleonTuit MarHunkuii;
Bnagumup bpanuc;
Koncrantun Ilocce;
Annpeit Komvoropos;

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Pene Jlexapr;

Oapucr ['anya;

Kapn Beitepiirpacc;

IIeep DepmMa;

Jxon Heliman;

Kan {anambep;

Knayc Mébuyc;

EBxmup;

[Mudarop;

[Corppun Bansrensm JIEHOHMLI.
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IToaroToBUTH KOHCIIEKT II0 TE€Me:

IHapassenbHoe npoekTupoBanue. Iomaas OpTOroHaJILHOM MPOEKUINH.

JIuteparypa:

OCHOBHBIE UCTOUYHHUKU:

1.

bammvakoB M.U. Martemaruka. Yuebnuk s yupexaeanit HI1O u CIT1O. —-M.:
W3/IaTeNIbCKUNA HEHTp «Akagemus», 2015




2. Teomerpus 10-11: yue0. ns oOmeodpazoBar. yupeskieHui: 6a30BbIi 1 podwit. ypoBHH/
[ J.C. Atanacsn, B.®. byrysos, C.b. Kanomues u ap.].-17-e uzn.-M.: [Ipocsemenue,
2014r

I[OHOJIHI/ITGJILHBIQ NCTOYHUKHU:
1. KoHCIEKTBI JIEKIINHI

2. bammakoB M.U. Matemaruka (0a3oBbiii ypoBenb). 10—11 k1. — M., 2015.

3. MopakoBuu A.I'. Anre6pa, 10-11 kmace. YueOHuK 1)1 00111€00pa3. yupeKaeHHH, 2-¢
n3., «MuemosuHa», 2014 1. 335¢

4. boromonos H.B., Camoiinenko [1.M. MaremaTnka.: yaeOHUK 1Jis CCY30B. S-en31.M.:
Hpoda, 2015. —395¢

HNuTtepneT -pecypcebl:

1. http://fizmatinf.blogspot.ru/2013/12/blog-post 6943.html

2. http://rdt45m.narod.ru/tenzor_htmli/vectorl 3.htm

3. http://www.studfiles.ru/preview/2082472/

4. http://geometry2006.narod.ru/Lecture/ParProekt/ParProekt.htm

BpeMs HA BbIIOJHEHHE — 2 Yyaca

ITo uToram BbINOJTHEHUS CTYACHT I0JIKEH NPECACTABUTD:
- KOHCIICKT Ha TCMY «HapannenLHoe MMPOCKTUPOBAHUC. HJ'IOIJ.[&)IB OpTOFOHaHLHOﬁ IpOCKIOHUMN»

B npouecce BbinoiHeHUus1 pad0Thl CTYAEHT J10JIZKEeH:

- IPOYMTATh MaTepHuall IO YKa3aHHOH TEME,

- pacCMOTpPETh MOHATHE MAPAUICIBHOTO IPOSKTUPOBAHUS, CIIOCOOBI MapalIeIbHOIO
IIPOEKTUPOBAHNUS, IPUMEHEHHUE Ha MpaKkTUKe. PaccMOTpeTh OpTOroHaNbHYIO IPOEKIHIO (PUTYPHI,
BBIYHMCIICHUE IUIOIIAAA OPTOrOHAIBHOM POEKIIMY MHOTOYT OJIbHHKA.

dopma npeacTaBJaeHUs Pad0Thl: TETPaJb C KOHCIIEKTOM.
Ilepeuyens 3axaHmid:

1. Ilpoutute w™marepuan mo Teme: «llapamnenbHoe mnpoekTupoBanue. I[Liromanp
OPTOTOHAJIBHOW MPOECKLIUM»

2. Brimenute riaBHBIE MBICTH

3. TloBTOpUTE METOAMYECKHE PEKOMEH IAIIUU 110 HAITMCAHUIO KOHCIIEKTa (CM.
MPWIOKEHHE 3)

4. Hanumure KOHCIEKT U3YYEHHOTO MaTepuaia

Kpurepuu onenku pesyiabrara:


http://geometry2006.narod.ru/Lecture/ParProekt/ParProekt.htm
http://www.studfiles.ru/preview/2082472/
http://rdt45m.narod.ru/tenzor_html/vector1_3.htm
http://fizmatinf.blogspot.ru/2013/12/blog-post_6943.html

YpoBHM OCBOEHHUS

XapakTepuCTUKA YPOBHS

1 JIOITYCTHUMBIN

Tema ocBeleHa HEJOCTATOUHO MOJTHO, MAaTepPHAIl U3JI0KEH B
OIpeJIeJIEHHON TOCIeI0BAaTebHOCTH, OTBEYAOLIEH JTOrMUeCcKon
CTPYKTypE M3JIOKEHHS MaTepuaia, 4epTeXd cIeJIaHbl HeOPEKHO

2 BBICOKHUN

BreimonHensl  Bce TpeOOBaHWsA: TeMa OCBEIIEHA, MaTepuai
U3JI0)KEH B ONPENEJICHHON MOCIeq0BaTeIbHOCTH, OTBEYAIOLIEH
JIOTUYECKON  CTPYKType H3JIOKEHHS  Marepuana, YepTexHu
BBITNIOJIHEHBI aKKYPaTHO, HO UMEIOTCS HEJIOUYETHI.

3 ONITUMAJIbHBIH

BoimonHensl  Bce TpeOoBaHMs: TeMa OCBELIEHA IIOJHOCTHIO,
MaTepuan M3J0KEH B OMNpEAeNIEHHOW TMOCIeI0BaTeIbHOCTH,
OTBEYAIOLIEH JIOTMYECKOM CTPYKTYypE H3JI0KEHHUS MaTepuana,
YEepTEKH BBHITTOTHEHBI aKKYPATHO.
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Hanucare pedepar no reme «I'eomerpus EBkiuga»

JIuteparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.W. Maremaruka. Yueonuk mist yupexaenuid HITO u CI1O. —M..:

W3aTeNIbCKU LEeHTp «Akamemus», 2015

2. Kommoropos A.H. u 1p. Anrebpa n Havana ananu3a. 10 (11) 1. — M., 2014.

HOHOHHI/ITGHBHBIG HUCTOYHUKMU.

1. bammmakoB M.M. Maremaruka (6a30Bblii ypoBens). 10—11 k. — M., 2015.

2. Mopakoud A.I'. Anrebpa, 10-11 xmace. YueOHuk i 001ieo0pas. yapexacHuid, 2-e u3.,

«Mnuemosunay, 2014 1. 335¢

HNutepHeT -pecypcebl:

http://isgeom.narod.ru/str6.html
http://www.e-osnova.ru/PDF/osnova 3_14_1608.pdf

http://uztest.ru/abstracts/?idabstract=35126

http://ingenious.ucoz.ru/publ/matematika/pjaty] postulat/3-1-0-7

MRS

http://www.ig-coaching.ru/nauchnye-otkrytiya/matematika/110.html

BpeMs HA BbIIOJHEHHE — 3 yaca

ITo uToram BbINOJTHEHHUS CTYAEHT I0JI3KEH MPEICTABUTD:
- pedepar Ha Temy «['eomerpust EBxnmmar»

B nponecce BbInoJHeHUs1 pad0TbI CTYACHT J0JIAKEH:
- IPOYUTATh JIMUTEPATypy M0 YKa3aHHOU TEME;



http://www.iq-coaching.ru/nauchnye-otkrytiya/matematika/110.html
http://ingenious.ucoz.ru/publ/matematika/pjatyj_postulat/3-1-0-7
http://uztest.ru/abstracts/?idabstract=35126
http://www.e-osnova.ru/PDF/osnova_3_14_1608.pdf
http://isgeom.narod.ru/str6.html

- pacCMOTPETh OCHOBHBIC IMMOCTYJIATBI TCOMCTPHUU EBKJH/IIIa, MISTBIN MoCTyJaT, 3HAYCHUC «Hagam»
EBKJ’II/II[a, PpOJib EBKJ’II/II[a B pa3BUTUN MATCMATUKU.

®opmMma npeacTaBaeHHs padoThl: pedepar, 3amura pedepara.

Ilepeyenn 3a1anmid:
1. M3yuute nureparypy no teme: «I'eomerpus EBknnna»
2. Hanummmute pedepar B COOTBETCTBHUH C 3alaHUEM 10 IUIAHY:

1)
2)
3)
4)
S)
6)

Kpartkass ucropuueckas cnpaBka o EBkiue
Tpyn EBknuna - «Hauanay»

OcHoBHBIE TIOCTYNAThl reomeTpun EBkina
OC0OEHHOCTD IATOTO MOCTYJaTa

Passutne reomerpun EBximmna

I'eomeTpus EBkiinzia B COBpeMEHHOM MUpPE

3. Odopmure pedepar B coorBerctBuM ¢ ['OCT. TpeOGoBaHus K
odopmiieHuI0 pedepaTtoB CMOTPUTE B MPUWIOKEHUAX 1, 2..

Kpurepun onenkn pesyiabrara

YpoBHU OCBOEHHUS

XapakTepucTUKa ypOBHS

JIOITYCTHUMBbIN

HmeroTes CyliecTBEHHBIE OTCTYIJICHHUS OT TPEOOBaHHIA K
pedepupoBanuio. B yacTHOCTH, UMEIOTCS HETOYHOCTH B
M3JI0KEHUU MaTepHaja; OTCYTCTBYET JIOTHYECKas
HIOCJICIOBATENILHOCTD B CY)KACHHSX; HE BbLICPKAH 00BbEM
pedepara; UMEIOTCA yNyIEeHUs! B 0POPMIICHHH.

BBICOKHUI

OcHoBHble TpeboBaHUs K pedepary BbIIIOJHEHBI, HO IIPU 3TOM
JOIYILIEHbI HENOYETHI.

ONTHUMAJILHBIN

BromonHensl  Bce TpeOoBaHMS K HamucaHMI0 pedepara: Tema
PACKpBITa TOJHOCTBIO COTJIACHO IUIaHA, M3JI0KE€HAa COOCTBEHHAs
no3unus, cHopMyaMpoBaHbI BBIBOJBI; COOJIOECHBI TPeOOBAHUS K
BHEITHEMY O(OPMIIEHUIO.

Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1.
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Penienue 3aaad mo reme

«Teopema o Tpex neprneHAUKYJIsIPax»

bammvakoB M.U. Martemaruka. Yueonuk s yupexaeanit HI1O u CIT1O. —M.:

M3AaTeNIbCKU LIEHTpP «Akamemusi», 2015




2. Teomerpus 10-11: yue0. ns oOmeodpazoBar. yupeskieHui: 6a30BbIi 1 podwit. ypoBHH/
[ J.C. Atanacsn, B.®. byrysos, C.b. Kanomues u ap.].-17-e uzn.-M.: [Ipocsemenue,
2014r

ILOHOJIHI/ITGJII:HBIG HCTOYHUKMU:

—

KoHcnekTh! nekiui
2. Ilpaktuueckue 3a7aHus, PACCMOTPEHHBIE B ayIUTOPHUHU.

3. bammakoB M.M. Maremaruka (6a30BsbIit ypoBeHs). 10—11 k1. — M., 2015.

4. MopakoBuu A.I'. Anredpa, 10-11 knacc. YueOHuk ans obmeodpas.yupexaeHuii, 2-e
u3n., «Muemo3uHay, 2014 1. 335¢

5. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJIsl CCY30B. S-eu3a.M.:
Hpoda, 2015. — 395¢

HNHTepHeT -pecypcehr:

1. http://interneturok.ru/geometry/10-klass/perpendikulyarnost-pryamyh-i-
ploskostejb/tipovye-zadachi-na-primenenie-teoremy-o-treh-perpendikulyarah-na-
ugol-mezhdu-pryamoy-i-ploskostyu

2. http://pptdweb.ru/geometrija/reshenie-zadach-teorema-o-trekh-

perpendikuljarakh.html

http://www.webmath.ru/poleznoe/formules 19 _13.php

4. http://ege-study.ru/materialy-ege/teorema-o-trex-perpendikulyarax/

(98]

Bpems HAa BbIOJIHEHHE — 3 yaca

I1o uToram BbINOJHEHNUS CTYAEHT J0/2KEH MPeICTABUTh:
- BBINIOJIHEHHOE 3a1aHue 1o TeMe «Teopema o Tpex NneprneHIuKyIspax»

B npouecce BbInoJHeHUs1 pA00ThI CTYACHT I0JI/KEH:
- IPOYUTATh JIMUTEPATypy MO YKa3aHHOU TEME,
- BBIIIOJIHUTH IIPEJIOKCHHBIE 3aJaHUs

Kpurepun ouenku pesyjbrara


http://ege-study.ru/materialy-ege/teorema-o-trex-perpendikulyarax/
http://www.webmath.ru/poleznoe/formules_19_13.php
http://ppt4web.ru/geometrija/reshenie-zadach-teorema-o-trekh-perpendikuljarakh.html
http://ppt4web.ru/geometrija/reshenie-zadach-teorema-o-trekh-perpendikuljarakh.html
http://interneturok.ru/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/tipovye-zadachi-na-primenenie-teoremy-o-treh-perpendikulyarah-na-ugol-mezhdu-pryamoy-i-ploskostyu
http://interneturok.ru/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/tipovye-zadachi-na-primenenie-teoremy-o-treh-perpendikulyarah-na-ugol-mezhdu-pryamoy-i-ploskostyu
http://interneturok.ru/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/tipovye-zadachi-na-primenenie-teoremy-o-treh-perpendikulyarah-na-ugol-mezhdu-pryamoy-i-ploskostyu

OneHka ypoBHsI TOATOTOBKH
[IpouieHT pe3ynbTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB) N
Oamn (oTMeTKa) BepOaIbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO

dopma npeacTaBaeHUs padoThI: TETPA/b C BHIIOJIHEHHBIM 33a/laHUEM
Ilepeyensn 3a1aHmii:

[ToBTOpUTE MaTepuan aekuuu no Teme « Teopema o Tpex NEPIEHIUKYIIIPax»
[IpounTaiiTe TEOpETUUECKUI MaTepUall, MPUBEACHHBIN HUXKE.

H3yuute apyryro aureparypy 10 JaHHOHU TEME.

OTBeThTEe MUCHMEHHO Ha BONPOCHI AJIS 3aKPEIITICHHUS.

Pemmre 3aaum 17151 caMOCTOSITENBHOM paboThI

SNk W=

Teopernueckunii MaTEepUaJI

/A Teopema: IlpsimMas, npoBeeHHAsA B TNIOCKOCTH Yepe3
OCHOBaHHME HAKJIOHHOW MNEpPHEHANKYISIPHO K €€ MPOeKIHUU Ha
3Ty IUIOCKOCTh, IEPIEHIUKYISIPHA U K CaMOI HAaKITIOHHOM.

Teopema (oOpaTnas): [Ipsimas, npoBeeHHAsA B TNIOCKOCTH
G . .
1 yepe3 OCHOBAaHUE HAKJIOHHOM MEPIEeHANKYISIPHO K HEM,
\B‘
s
n +

1A NEPICHIUKYIISIPHA U K €€ IPOCKIHH.

Omnpenesienne: PaccTosHNEM OT TOYKH 10 MJIOCKOCTH B IPOCTPAHCTBE HA3BIBAETCS JIIMHA
HNEPIEHANKYIAPA, ONYIIIEHHOIO U3 JaHHOW TOYKU HA JAHHYIO INIOCKOCTh

A

5 5

Bonpoce! A5 3akpenJieHus.

1. Kak HaiiTi paccTossHHE OT TOYKH JI0 ITIOCKOCTH?

2. Moxer 11 HakJIOHHasi OBITH KOpOYe MEPIICHAMKYISPA, MPOBEAEHHOTO M3 TOH XK€ TOYKHA K TOW Ke
I0CKOCTH?

3. Ecnu HakinoHHBIE, TPOBENEHHBIE U3 OMHOW TOYKHU K IJIOCKOCTH, PaBHBI, TO, 9YTO MOXKHO CKa3aTb 00 MX
MpOeKLUAX?

4. Kax hopmymupyercs obpaTHOoe yTBepKaeHue? CrpaBeiIuBO JIX OHO?



A

Cdopmynupyiite TeOpeMy O TPEX MEPICHIUKYIIPaxX

Kax dhopmynmupyetcs Teopema, odpatHast TeopemMe 0 TPEX MEePICHAUKYIIpax?

Ecnu Touka paBHOynaneHa OoT BCeX BEPUIMH MHOTOYTOJIBHHUKA, TO BO YTO OHA MPOEKTUPYETCS?
Ecnu Touka paBHOyIaneHa OT BCEX CTOPOH MHOTOYTOJIbHHMKA, TO BO YTO OHA MPOCKTUPYETCS?
Uro Ha3BIBACTCS YTTIOM MEXKY TPAMON M TUIOCKOCTBIO?

3ajanus Ui CaMOCTOSITEbLHOI PadoThl

Bapuant 1

1.

I[OKa)KI/ITe, 4UTO CCJIM IpsAMasd, JiCKallasi B IJIOCKOCTH, NCPICHAUKYIIIPpHA HAKIIOHHOM K J3TOH

IJIOCKOCTH, TO OHA MEPIEHIUKYIISIPHA M OPTOTOHAIBHOM MPOEKIUU 3TON HAKJIOHHOM.
/A

\/
[ X

2. W3 TOYKM K MJIOCKOCTH MPOBEAEHBI ABE HAKIOHHBIE, OJJHA U3 KOTOPHIX HAa 6 CM JJIMHHEE BTOPOIl.
[Ipoexkuusi HaKIOHHBIX paBHbI 17 cM u 7 cMm. HaiinuTe HakJIOHHBIE.

3. U3 BepmuHbl paBHOCTOpOHHEro TpeyroibHuka ABC BoccraHoBneH neprneHaukymsip AD k
IJIOCKOCTH TPEyTroiibHUKa. YeMy paBHO paccrostHre oT Touku D mo mpsimoit BC, eciim AD=11m,
BC=8 nm?

4. uaronamu kBagpata ABCD mnepecekarorcs B Touke O. SO — mepHeHIUKYISIP K IIIOCKOCTH
kBagpara. SO= 4 V2 CM. :

1) Jlokaxwurte paBeHCTBO YIJI0B, 00pa30BaHHbIX NpsAMbIME SA, SB, SD ¢ miiockocTbio KBajapara.

2) Haiiaure 31n yrisl, ecin nepumetp ABCD pasen 32 cwm.

5. Otpesok SA mmuHON 15 cM — mepneHanKYIsIp K I0CKoCcTH npsimoyroiapanka ABCD, B KoTopom
AC=10 cm, AB=6 cm.

Hokaxwure, uro npoekunu TpeyronbHukoB SBC n SDC uMmeroT paBHbIE IUIOMIA/IH.
Bapuanrt 2
1.  [Joxaxwurte, YTO MEPHEHAMKYIAP, OMYIICHHBIA K3 TOYKH HA IUIOCKOCTh, KOPOYE BCSIKOU
HaKJIOHHOM, MPOBEJIEHHON M3 TOM e TOYKU K TOH K€ MIIOCKOCTH.
4
b a
B; b A
, :
’ 0
iy Ls

2. W3 ToukHM K IJIOCKOCTHU MPOBEACHHI JBE HAKIIOHHBIE, paBHble 17 cM u 15 cm. IIpoeknus onHoit u3
HUX Ha 4 cM OoJibIlle MpoeKIuy Apyroi. Halinnre mpoexuy HakJIOHHBIX.

3. U3 Bepmmsbl kBagpata ABCD BoccranoBieH nepneHAukyssip AE k mockoctu kBagpara. Uemy
paBHO paccrosHue oT Touku E 1o npsamoit BD, ecnmn AE=21m, AB=8 nm?

4. uaronamu kBagpata ABCD mepecekarorcs B Touke O. SO — mepHeHIUKYISIP K IIIOCKOCTH

1)
2)

kBagpara. SO= 4cm. Touku K, L, M, N — cepenunsl CTOPOH KBaaparta:
Jlokaxute paBeHCTBO YIIIOB, 00pazoBaHHBIX IpsaMbiMu SK, SL, SM, SN ¢ miockocThio KBajipara.
Haiigute 511 yrmsl, ecm muomans ABCD pasen 64 cv?,



5. Ortpe3ok SA nnuHON 6 cM — mepHeHIUKyIAp K miuockocTu kBaapata ABCD, B koropom AC=8

V2

Jokaxwure, 4to rnpoekunu TpeyroinbHukoB SBC u SDC Ha IIOCKOCTH KBajipaTa paBHBHI.

CM.

Tema 4. KomOunaropuka
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IToaroroBuThL COOOIIEHHE MO TEME

«H3 ucTOpHU KOMOMHATOPUKM
Jlureparypa:

OCHOBHEIE HCTOUYHUKH:

1. bammakoB M.U. Maremaruka. Yueonuk mist yupexaenuid HITO u CI1O. —M..:
W3/1aTeNbCKUNA LEHTp «Akagemus», 2015

JIOTIOTHUTENbHBIE HCTOUHUKU:
1. bammakoB M.U. Marematuka (6a30BsIii ypoBensb). 10—11 k1. — M., 2015.

2. MopaxoBuu A.I'. Anrebpa, 10-11 xnace. YueOnuk s o01ieo0pas. yupexaeHuid, 2-e u3.,
«Mnemosunay, 2014 1. 335¢

HHTepHeT -pecypcehl:
. 1.https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE
%D1%80%D0%B8%D1%8F_%D0%BA%D0%BE%D0%BC%D0%B1%D0%B8%D0%BD
%D0%B0%D1%82%D0%BE%D1%80%D0%B8%D0%BA%D0%B8

2. http://dok.opredelim.com/docs/index-2282.html

3. http://sch25-bryansk.ru/material/matem/sidorova-2.pdf
4. http://pandia.ru/text/77/472/2183.php

Bpems HA BbINOJHEHHE — 2 Yaca

ITo nToram BbINOJIHEHHS CTYIEHT 0JKEH NPeICTABUTh:
- coobuienue Ha Temy «M3 HCTOpUN KOMOWHATOPUKIY

B npouecce BbINoOJTHEHUS PA0OTHI CTYAEHT [10JIKEH:
- IPOYMTATh JIUTEPATYPY IO YKA3aHHOU TEME;
- pacCMOTPETh OCHOBHBIE ATAIbl HICTOPUU PA3BUTHSI KOMOWHATOPUKHI

dopma npeacTaBjieHus padoThl: 3amuTa pedepara.

Ilepeyenn 3a1anHmid:
1. W3syuute nutepatypy no teme: «M3 uctopuu KOMOMHATOPUKI

2. TloBTOpHUTE METOAMYECKUE PEKOMEHIAINH 110 COCTABJICHUIO COOOIICHUS
3. TlpouuTaiiTe MeTOAMYECKHE PEKOMEHIAIMU 10 HATMCAHHWIO COOOIICHUS
(npunoxxenus 4,5)


http://pandia.ru/text/77/472/2183.php
http://sch25-bryansk.ru/material/matem/sidorova-2.pdf
http://dok.opredelim.com/docs/index-2282.html
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%BA%D0%BE%D0%BC%D0%B1%D0%B8%D0%BD%D0%B0%D1%82%D0%BE%D1%80%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%BA%D0%BE%D0%BC%D0%B1%D0%B8%D0%BD%D0%B0%D1%82%D0%BE%D1%80%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%BA%D0%BE%D0%BC%D0%B1%D0%B8%D0%BD%D0%B0%D1%82%D0%BE%D1%80%D0%B8%D0%BA%D0%B8

4. IlogroroBpre  COOOIIEHME O JKM3HU U JEATEIBHOCTH YYEHOIO —
MaremaTHKa (TI0 BBIOOpY)
5. TloaroroBbTe MpE3EHTAIUIO 110 COOOIICHUIO.

Kpurepun onenkn pesyiabrara

VYpoBHU OCBOEHUS XapakTepucTuka ypoBHs

1 JIOITy CTUMBII CooOuieHre COCTaBIEHO B COOTBETCTBUM C  3a/JaHUEM, HET
MpEe3CHTAIUH.

2 BBICOKHH Coo011eHne COCTaBIECHO B COOTBETCTBHU C 3aJaHUEM,
COTIPOBOXKIACTCS MPE3CHTAIMEN, MMEIOTCS HE3HAYUTEITbHbIE
3aMCUYaHUA

3 ONTHUMAaJIbHBIN Coo0111eHre COCTaBIICHO B COOTBETCTBUU C 3aJJaHUEM, MaTepHal
no00paH HHTEPECHBIN, COMPOBOXKIAETCS MPpe3eHTaIuel, ohopMiIeH
B COOTBETCTBHUU C MPABUIIAMH.
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3anoJHUTH TA0JUIY
«Pa3MenieHusl, NepecTaHOBKH, COYCTAHUNA.
Jlureparypa:

OCHOBHbBIC HCTOYHUKHU:

1.

bammvakoB M.U. Matemaruka. Yueouuk mis yupexaeanii HI1O u CITO. —M.:
M3/IaTeIbCKUN TEHTp «Akagemus», 2015

HOHOHHI/ITGHBHBIG HUCTOYHUKMU.

1. bammmakoB M.M. Maremaruka (6a30Bblii ypoBens). 10—11 k. — M., 2015.

2. Mopakosud A.I'. Anrebpa, 10-11 xnace. YueOHuk i 001ieo0pas. yapexacHuid, 2-e u3.,
«Mnuemosunay, 2014 1. 335¢

HNutepHeT -pecypcebl:

1.
2.
3.

4.

http://mathus.ru/math/apc.pdf

http://math1.ru/education/raznoe/combinatorics.html
http://interneturok.ru/algebra/11-klass/elementy-matematicheskoy-statistiki-
kombinatoriki-i-teorii-veroyatnosti/sochetaniya-i-razmescheniya
http://hijos.ru/izuchenie-matematiki/algebra-10-klass/18-kombinatorika-razmeshheniya-
perestanovki-sochetaniya/

Bpems Ha BINOJHEHHE — 2 Yaca

ITo nToram BLITIOJTHEHUS CTYACHT I0JIKEH NPECACTABUTD:



http://hijos.ru/izuchenie-matematiki/algebra-10-klass/18-kombinatorika-razmeshheniya-perestanovki-sochetaniya/
http://hijos.ru/izuchenie-matematiki/algebra-10-klass/18-kombinatorika-razmeshheniya-perestanovki-sochetaniya/
http://interneturok.ru/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/sochetaniya-i-razmescheniya
http://interneturok.ru/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/sochetaniya-i-razmescheniya
http://math1.ru/education/raznoe/combinatorics.html
http://mathus.ru/math/apc.pdf

- 3allOJIHCHHYTO Ta6JII/IIIy ((PaSMeHIeHI/ISI, NEPCCTAHOBKH, COUCTAHU A

B npouecce BbINOJHEHUS PA0OTHI CTYAEHT 10JIKEH:
- IPOYMTATh JIUTEPATYPY MO YKA3aHHOU TEME;

- 3allOJIHUTD Ta6J'II/II_Iy

dopma npeacTaBjieHus1 padoThl: TaOIUIIA

Ilepeyens 3a1anmid:

2. IloBropute matepuan jgexuuu «Pa3menienus, nepecTaHOBKU, COUETAHUS
3. W3yuurte nuteparypy MO AaHHOI TeMe B APYruX UCTOYHUKAX HH(OpMALIUU

4. 3anomaHuTe TAOIUILY

Kpurepun onenkn pesyiabrara

YpoBHU OCBOEHHUS

XapakTepucTUKa YpOBHS

1 JIOITYCTHUMBbIN

TCOpeTI/I‘-IeCKaSI 4acCTb TaGJII/II_UaI 3aIroJIHCHA MMpaBHUJIbLHO, B
HpaKTquCKOﬁ 4aCTu NpUBEACHEBI 3aa41, B pCIICHUU JOITYIICHBI
BBIYHCIIUTEIbHBIE ONIUOKH.

2 BBEICOKHUI

TeopeTI/I‘IeCKaﬂ qaCTb Ta6J'II/II_[BI 3aI10JIHCHA ITPaBUJIBHO, B
HpaKTH‘ICCKOfI YaCTH NPUBCICHBL COOCTBEHHBIC 3aaa4u, B
PCUICHUHN OOIMYHICHO HEC Oonee OHHOﬁ BBIUHMCIIUTEIbHOMN OITNOKH.

3 ONTUMAJIbHBIA

TeopeTndeckas 4YacTh TaONWIBI 3allOJIHEHA MPAaBUIBHO, B
MPAaKTHYECKOM  YacTh  TPUBEICHBI  COOCTBEHHBIC  3aJ/1ayH,
MPaBUJILHO BBITIOJIHEHO PEIICHUE.

3adanue 0na camocmoamenbHoul padonivl

3anomHuTe Ta6J'II/II_Iy ((Pa?»MeH_ICHI/IH, MNEPECTAHOBKH, COUYCTAHU).

Pasmernienus [TepecTaHOBKH Coueranuns
1 Omnpenenenue
2 ®opmyna 1Jisl BEIYUCIEHUS
3 VcinoBue coOCTBEHHOI
MPaKTUYECKOHN 3a/1a4u
4 Pemenue 3amaun

Jlureparypa:

OCHOBHbBIC UCTOYHUKU
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Pemienne KOMOMHATOPHBIX 32124




1. bammakoB M.W. Maremaruka. Yuebonuk mist yupexxaenuid HITO u CITO. —M..:
W3/IaTeNIbCKUNA LEHTp «Akagemus», 2015

HOHOJ’IHI/ITeHBHHe HCTOYHUKMH:

—

KoHcnexThl nexnui
2. Ilpaktuueckue 3a7aHusl, pACCMOTPEHHBIE B ayAUTOPHH.

3. bammakoB M.W. Maremaruka (6a30Bbiii ypoBenb). 10—11 k1. — M., 2015.

4. Mopaxosuu A.I'. Anredpa, 10-11 knacc. YueOHuk 11151 0011eo0pas.yupexxaeHuil, 2-e
n3g., «Muemosuna», 2014 1. 335¢

5. Bboromonos H.B., Camoiinenko I1.M. MaremaTuka.: yaeOHUK AJis CCY30B. S-en3a.M.:
Hpoda, 2015. —395¢

HNutepHeT-pecypcesl:

http://www.matburo.ru/ex_dm.php?pl=dmkomb
http://mathematichka.ru/school/combinatorics/combination problems.html

http://gigabaza.ru/doc/20116.html
http://repetitor-problem.net/primeryi-resheniya-kombinatornyih-zadach-po-sheme

halb o e

Bpems Ha BbIoJIHEeHHE — 4 yaca

Ilo uToramM BbINIOJIHEHHS CTYACHT MOJIKEH NMPEICTABUTDL:
- BBIIIOJIHCHHOC 3aJaHHEC I10 TEMC «Pemenue KOM6I/IHaT0pHI>IX 3aga4d»

B npouecce BbINOJHEHUs PA0OTHI CTYAEHT 10JIKEH::
- IPOYMTATh JIUTEPATYpPy MO YKA3aHHOU TEME,
- BBIIIOJIHUTh TIPEMIOKEHHBIE 3a1aHUS

Kpurepun ouenku pesyjbrara

O1uieHka ypoBHS MOATOTOBKH
[IpoueHT pe3yabTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB) N
Oamn (oT™MeTKa) BepOambHBIN aHATIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOI1I0
70 +79 3 YJIOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIBLHO

(I)opMa npeacraBJICHUSA paﬁDTbIZ TETpadb C BBIIIOJIHCHHBIM 3a/ITaHUCM


http://repetitor-problem.net/primeryi-resheniya-kombinatornyih-zadach-po-sheme
http://gigabaza.ru/doc/20116.html
http://mathematichka.ru/school/combinatorics/combination_problems.html
http://www.matburo.ru/ex_dm.php?p1=dmkomb

Ilepeyennb 3axaHui:

1. TloBTOopuTe MaTepuan mo Teme: «PemeHrne KOMOMHATOPHBIX 3a7a9»
2. Paccmotpute npuMepsl perieHns KOMOMHATOPHBIX 3a/1a4.
3. Pemmre 3agauu 4719 CaMOCTOSATEIHHOM paOOTHI.

IIpumepbl penieHUst KOMOMHATOPHLIX 3a1a4.
a) CKOIBbKMMH CITIOCOOAMU CEMb KHUT Pa3HBIX aBTOPOB MOKHO PacCTaBUTh Ha MOJIKE B
OJIUH psan?

p
Pemrenue: sta 3agaya o 4ucie NEpCCTAaHOBOK CEMU PA3HBIX KHUT. HNmMmeetcs 7 =T=1

'2:2:4:5:6'7 _5040 crioco6os OCYIIECTBUTh PACCTAHOBKY KHHT.

6) B rpymnme 30 4enoBek, HY)KHO BBIGPATh CTapOCTy, 3amMa U npodopra. CKOTLKUMU
CHOCO6aMI/I 3TO MOXXHO CﬂeHaTB?
PeI_IleHI/Ie: 3a4a4a CBOAUTCA K BBIYHUCIICHHUIO paSMeHleHI/Iﬁ Hn3 30 YCJIOBCK I10 3, T.C.
s 30/ 30! 302928270 . . .
0=T30-3) 271 271 09I 94360

3aganus 119 caMOCTOATEJbHOMH PAOOTHI

1.  HMwmeetcs 5 BuoB KOHBEPTOB 0e3 Mapok u 4 Buja Mapok. CKOJIbKUMH CIOCOOaMU MOXKHO
BbIOpATh KOHBEPT ¢ MapKOM JJIs MOCBHIJIKU U MUCbMa?

2. CKONbKHUMH CrIOCOOaMH MOXHO BBIOPATh INIACHYIO U COTJIACHYIO OYKBBI M3 CJIIOBA
«3aaHue»?

3. CKOJIBKO MOKHO COCTAaBHUTh ISITUOYKBEHHBIX CJIOB U3 7 TJIACHBIX U 25 COTIIaCHBIX OYKB,
€CJIY TJIACHBIC U COTJIACHBIE JIOJDKHBI YePeI0BATHCS ?

4, CKONbKO CYHICCTBYCT IMATU3HAYHBIX YCTHBIX YUCCJI, B KOTOPBIX HA O/JHA umppa HE
MMOBTOPACTCA ):[Ba)K,Z[BI?

5. CkOmbKMMH CIOCOOaMH MOKHO MTOCAIUTh 32 KPYTJIBIA CTOJI 5 MYXKYHH U 5 )KCHIIIUH TaK,
YTOOBI HUKAKKE JBa JIULA OJHOTO 110JIa HE CUIETIH pAIoM?

6.  CKOJIBKHMH CTIOCOOaMH MOXKHO BBIOPATh 3 KPAaCKU U3 UMEIOLIUXCS 5 pa3IMyHbIX KpPacokK?

7.  Ha mkonbHOM Bedepe MpUCyTCTBYIOT 12 neBymiek U 15 toHomieit. CkonbKUMHU crioco0aMu
MO’KHO BbIOpaTh U3 HUX 4 mapbl )i TaHIa?

8. CKOJIBKO YETBIPEX3HAUYHBIX YHCET MOYKHO COCTaBUTH U3 udp uucma 1231537

9. CKOJIBKO CYIIECTBYET CEMU3HAYHBIX TeJIE(POHHBIX HOMEPOB, B IIEPBBIX TPeX U (pax KOTOPHIX
He BcTpevarotest 0 u 9?7

10. CkoibKO TpeX3HAUHBIX YUCEN, OKAaHUYMBAIOIIHMXCS 1udpoit 37

11. CkonmbKo OXepennii MOKHO COCTABUTh U3 7 Pa3IuIHBIX OyCHH?



12. CKONBKO pa3MUYHBIX ABYX3HAUHBIX YHCET MOKHO COCTaBUTH U3 mudp 1, 3, 5, ecm mudpsl B
4KCJIe MOTYT ITOBTOPATHCA?

13. CkonbKuMH croco0amMu MOXKHO BbIOpaTh 4 uncia u3 10?

Tema S. KoopanHaTel 1 BEKTOPbI
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Hanucare KOHCIIEKT IO Teme:
IIpsimoyrosibHas (1ekapToBa) cucreMa
KOOPAMHAT B POCTPAHCTBE

Jlureparypa:

OCHOBHBIE UCTOYHUKH

1. Teomerpus 10-11: yue6. 11 061eoOpazoBar. yupex1eHuil: 6a30BbIil ¥ Mpoduil. ypoBHU/

[ JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues u np.].-17-e uzn.-M.: [Ipocsenienue,
2014r

2. bammaxoB M.U. Marematuka. YueOnuk s yupexaeauit HITO u CITO. —-M..:
U3JATEIbCKUN LIEHTp «AKazemus», 2015

,HOHOJ'IHI/ITeJ'IBHI)Ie HCTOYHUKMH:

1. KoHCIEKTBI JEKIINHI
2. bammakoB M.U. Matemaruka (6a30Bbiii ypoBeHb). 10—11 k. — M., 2015.

3. Mopakosuu A.I'. Anrebpa, 10-11 xmacc. YueOHuUK a5 001meo0pas.yuapexaeHuii, 2-e
u3x., «Muemo3unay, 2014 r. 335¢

4. boromonos H.B., Camoiinenko I1.1. Maremaruka.: yaeOHUK I CCy30B. S-en3a.M.:
Hpoda, 2015. —395¢

HNutepHeT-pecypcbl:

—

http://diana-davletova2011.narod.ru/work1/num1-8.htm

2. http://dic.academic.ru/dic.nsf/ruwiki/890828

3. https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D1%8F%D0%BC%D0%BE
%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F _
%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA
%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B0%D1%82



https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D1%8F%D0%BC%D0%BE%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D1%8F%D0%BC%D0%BE%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D1%8F%D0%BC%D0%BE%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B0%D1%82
http://dic.academic.ru/dic.nsf/ruwiki/890828
http://diana-davletova2011.narod.ru/work1/num1-8.htm

BpeMs HA BbIlOJHEHHE — 3 yaca

ITo uToram BbINOTHEHHUS CTYACHT [0JIKEH NPEICTABUTD:
- KOHcIeKT Ha TeMy «lIpsimoyronbpHas (iekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE»

B npouecce BbInoiHeHUs1 pa00ThI CTYAEHT 10JIZKEeH:
- IPOYUTATh JHUTEPATypy MO YKa3aHHOU TeMe,
- pacCMOTpPETH MPSIMOYTOJIbHYIO CUCTEMY KOOPAUHAT B POCTPAHCTBE

Kpurepun onenku pesyabrara

YpoBHH OCBOEHHUS XapakTepucTUKa ypOBHS

1 JIOITyCTUMBIH OTcyTCTBYET CUCTEMA B U3NIOKEHUH MaTepuaia, TEeKCT OobIieit
YaCThIO MPOCTO MEPEINrcan B popMe IUTaT.

2 BBICOKUI BeimosnHensl  Bce TpeOOBaHWS K HalMCAHUIO KOHCIEKTa: Tema
OCBEIIIEHA NTOJHOCTHIO, B IOJTHOM 00bEME, 3aIliCU ClIeJIaHbl YETKO,
ACHO; 3aIluCcH pacrpenensorcs B OIpeeNICHHON
NOCIEI0BATEIbHOCTH,  OTBEYAIOLIEH  JIOTMYECKOM  CTPYKTYype
U3JI0KEHUsI MaTepuasa, HO CyLIECTBYIOT HEOYEThl B U3JIOKECHUU
Mmarepuaa.

3 ONTHUMAIbHBIN BrimontHeHsl  Bce TpeOoBaHUS K HAIlMCAaHMIO KOHCIIEKTa: Tema
OCBeEIIleHa MMOJHOCTEIO, B ITIOJHOM 00BEME, 3aIIMCH CAENIaHbl YETKO,
SICHO; 3aIiCH pacnpenensroTcs B ONPENCIICHHOMN
[IOCJIEAOBATENBHOCTH,  OTBEYAIOUIEHM  JIOTMYECKOM  CTPYKTYype
M3JI0KEHUS MaTepHaia.

(I)opMa npeacraBJICcHUA paﬁoTbI: TETpadb C KOHCIICKTOM.

IlepeuyeHns 3a1aHMi:

—

[TpounTaiiTe MeTOAMUECKHE PEKOMEHIAIMH 10 COCTABICHUIO KOHCIIEKTA.

2. llpountaiite Marepuan no teme: «lIpsmoyronpHas (nexaproBa)cucTeMa
KOOPIMHAT B IIPOCTPAHCTBE»

3. IlpouunTaiiTe METOIUYECKUE PEKOMEHIALMM 110 COCTABJIEHUIO KOHCIIEKTa
(mpunosxenue 3)

4. HanumuTe KOHCIEKT B COOTBETCTBUU C 3a/aHUEM.
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Pemenue 3aga4 nmo reme «KoopauHaThl B MPOCTPAHCTBE)
Jlureparypa:

OCHOBHBIE UCTOYHUKH



1.

I'eomeTpus 10-11: yue6. as o0eo0pa3oBar. yupexaeHuii: 6a30BbIid U MPOPWIL. YPOBHU/
[ J.C. Atanacsn, B.®. byrysos, C.b. Kanomues u ap.].-17-e uzn.-M.: [Ipocsemenue,
2014r

bammvakos M.U. Matemaruka. Yueouuk s yupexaeanii HI1O u CIT1O. —M.:
M3aTeNIbCKUM LEHTpP «Akamemus», 2015

HOHOJ’IHI/ITeHBHBIe HUCTOYHUKH.

1.

KoncmekTs! nexkuuii
bammvakoB M.U. Matemaruka (6a30Bbiii ypoBeHb). 10—11 k. — M., 2015.

Mopakosuua A.I'. Anrebpa, 10-11 kmacc. YueOHuUK 115 00111eo0pas. yupexaeHun, 2-e
u3g., «Muemo3uHay, 2014 1. 335¢

Bboromonos H.B., Camoiinenko I1.M. Matemaruka.: ydeOHUK [T cCY30B. S-en3a.M.:
Hpoda, 2015. —395¢c

HNuTepHeT-pecypcebl:

1. http://www.cleverstudents.ru/vectors/distance from_point to_point.html
2. http://www.cleverstudents.ru/vectors/midpoint.html

Bpemsa Ha BbINOJHeHME — 2 Yaca

Ilo uToramM BbINOJTHEHUS CTYACHT JOJIZKCH MPEACTABUTD:
- BBIIIOJIHCHHOC 3aJaHHEC 110 TCMC ((KOOpZ[I/IHaTLI B IPOCTPAHCTBE»

B npouecce BbINoJIHeHUsI pA0OTHI CTYICHT JA0JI/KEeH:

- U3y4HUTh JIMTEPATYPY MO YKA3aHHOU TEME,

- BBIIIOJIHUTb NPCAJIOXKCHHBIC 3aJaHUA

Kpurepum onenku pesyiabrara

OrneHka ypoBHsI TOATOTOBKHU
[IpoueHT pe3y/IbTaTuBHOCTH

(MpaBIILHEIX OTBETOR) 6amn (oTMeTKa) BepOaJIbHBIN aHAJIOT
90+ 100 5 OTIIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YIIOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIBLHO



http://www.cleverstudents.ru/vectors/midpoint.html
http://www.cleverstudents.ru/vectors/distance_from_point_to_point.html

dopma npeacTaBJaeHus padoThbl: TETPaJb C BHIMOJTHECHHBIM 3aJaHUEM
Ilepeyenn 3a1aHmii:

IToBTOpuTE MaTepuan sekuui 1o reme « KoopauHaTsl B IPOCTPAHCTBEN
W3yuute nureparypy 1o JaHHOMH TeMe B IPYyruX UCTOUYHUKAX MHPOpPMALUH
PaccmotpuTe npuMep BBIIIOJIIHEHHUS 3a4aHUS.

PemnTe 3aaun u1st CaMOCTOSITENBHOM pabOTHI.

=

3ajanus JUIg CaMOCTOATEJIbHON PA00ThI

BapuanTt 1

Janer Tpu TOYKH B mipocTpancTBe A(1; -2; 4), B(7; 9; 11), C(2; 0; 3). Haiinure:
1) Koopaunatel cepenunbl otpeska AC;
2) Koopaunarse! Touku D Takoii, uto ABCD — mapasienorpamm;
3) Paccrostaue ot Touku A 10 Touku D.

Bapuant 2

JHanel Tpu TOYKM B nipocTpancTBe A(2; 4; 5), B(8; 10; 12), C(3; 0; 6). Haiiaure:
1) Koopaunats cepenunbl otpeska AC;
2) Koopaunatel Touku D Takoii, uto ABCD — napaienorpamm;
3) Paccrostaue ot Touku A 10 Touku D.

Bapuanr 3

Janel Tpu TOUKM B nipocTpaHcTBe A(4; -4; 0), B(6; 8; 10), C(8; 4; -3). Haiigure:
1) Koopaunats cepenunbl otpeska AC;
2) Koopaunatel Touku D Takoii, uto ABCD — napaienorpamm;
3) Paccrostaue ot Touku A 10 Touku D.

IIpumMep BbINOJIHEHUS 3a1aAHUS:

3aganue:

Jlanel Tpu TOYKH B nipocTpancTBe A(S; -4; 1), B(10; 6; 9), C(3; 2; 0). HaiiquTe:
1) Koopaunatel cepenunbl otpeska AC;
2) Koopaunare! Touku D Takoii, uto ABCD — mapasienorpamm;
3) Paccrostaue ot Touku A 10 Touku D.

Pemienmne:

1) Koopaunatel cepeivHbl OTpe3Ka HaXosaTcs o hopMysam:

X, +x
y=X1TX%
2

:y1+y2
2

z, +z
,=Z1T %

2



ITycte O —cepenuna otpeska AC, Toraa moacTaisis B 3Tu GopMyIiel KoopauHATEI Touek A u C,
MoJy4aeM

2
_—4+2 1
Yo >
z, = 1+0 =0.5
2
Otset: O(4; -1; 0,5)
2) Tax xak ABCD — mnapamnenorpaMM, TO €ro JHAaroHaJd MEPECeKaloTCs] M TOYKOM

MEpeCCUCHUA ACIIATCA IOII0JIaM.

Touka O —cepenuna quaronanu AC: O(4; -1; 0,5)
Touka O - Takke siBIsieTCs cepeAnHoi auaronanu BD u nmeer Te e KoopuHaTHI.

Touka B(10; 6; 9), Touka D(x; y; z). Bocnonb3yemcs dopmymnamu 1151 HAXOKICHUST KOOPAMHAT
CepeIMHBI OTpe3Ka:

O —cepenuna BD

_10+x

X

o

—4,=10+x=8=x=8-10=-2;

v, :6+Ty:—l,:>6+y=—2,:>y=—2—6=—8;

z =9;Z=O.5:>9+Z=1,=>Z=1—9=—8

o

OtBet: D(-2; -8; -8)

3) Haiitu paccrosinue oT Touku A 10 Touku D.

\/(xz _x1)2 +(, _y1)2 +(z, _21)2
dopMyna pacCTOSHUS MeXIy Toukamu AB =

[ToncraBum B Hee koopauHaThl Touek A(S; -4; 1) u D(-2; -8; -8)

J(=2-5)7 +(-8+4)” +(-8—-1)> =/49+16+81 =146
AD=

=./146
OtBeT: AD
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Pemrenne 3agau mo teme «/leicTBUsI HaJ BEKTOPaAMU»



Jlureparypa:
OCHOBHBIE UICTOYHUKH:

1. T'eomerpus 10-11: yueO. ayis 061meoOpa3oBar. yupexaeHui: 6a30BbIi U MpoduiI. ypoBHU/
[ JI.C. AtanacsH, B.®. byry3os, C.b. Kanomres u ap.].-17-e u3n.-M.: [Ipocsemenue,
2014r

2. bammaxoB M.U. Marematuka. YueOnuk ans yupexaeauin HITO u CITO. —-M.:
M3JIaTeIbCKUNA LEHTp «Akagemus», 2015

I[OHOJIHI/ITGJII:HBIG HCTOYHUKMU.

—

Koncnekts! nexmuit
2. Ilpaktrueckue 3aJaHusl, pACCMOTPEHHBIE B ayAUTOPHH.

3. bammakoB M.M. Maremaruka (6a30BbIit ypoBeHs). 10—11 k1. — M., 2015.

4. Mopakosuu A.I'. AnreOpa, 10-11 kmacc. YueOHuk 115 001eo0pas. yapexxaeHui, 2-¢
u3n., «Muemo3uHay, 2014 1. 335¢

5. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJIs CCY30B. S-eu3a.M.:
Hpoda, 2015. — 395¢

HNuTepHeT-pecypcbl:

1. http://po-teme.com.ua/vysshaya-matematika/konspekt-lektsii/2054-dejstviva-nad-

vektorami.html
2. http://www.webmath.ru/poleznoe/formules 4 13.php
3. http://uztest.ru/abstracts/?1d=72&t=6

4. http://www.mathprofi.ru/vektory dlya chainikov.html

Bpevs Ha BoInoJIHeHHe — 3 yaca

I1o nToram BbINOJIHEHHUSI CTYICHT J0JI2KEH MPEICTABUTH:
- BBINOJIHEHHOE 33/IaHUE N0 TeMe «JIeHCTBUS Hall BEKTOpaMU»

B npouecce BbInoiHeHUs1 pa00ThI CTYAEHT 10JIZKEeH:
- I3y4UTh JIUTEPATypy MO YKa3aHHOU TeMe,
- BBITIOJTHUTH TPEAJIOKEHHbIE 3aJaHUS

Kpurepun ouenku pesyjbrara


http://www.mathprofi.ru/vektory_dlya_chainikov.html
http://uztest.ru/abstracts/?id=72&t=6
http://www.webmath.ru/poleznoe/formules_4_13.php
http://po-teme.com.ua/vysshaya-matematika/konspekt-lektsij/2054-dejstviya-nad-vektorami.html
http://po-teme.com.ua/vysshaya-matematika/konspekt-lektsij/2054-dejstviya-nad-vektorami.html

OneHka ypoBHsI TOATOTOBKH
[IpouieHT pe3ynbTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB) N
Oamn (oTMeTKa) BepOaIbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO

—

(98]

dopma npeacTaBaeHUs padoThI: TETPA/b C BHIIOJIHEHHBIM 33a/laHUEM
Ilepeyensn 3a1aHmii:

IloBTOpHTE MaTepua JEKLUUN 110 TeMe « BEKTOpBI U KOOPIMHATHD)
W3ydnre nureparypy 10 JaHHOM TeME B APYTUX MCTOYHHMKAX
Permmre 3amaun st caMOCTOSTENEHOM pabOTHI.

3agaHus 18 caMOCTOATEIbLHOH PAadOThI

Bapuant 1
Nen/n | Ha3Banme onepanun DopmyJIbl
1 a1;-2;3/,b/4;0;-1

HaiiTu cymMmMy BeKTOpOB

P . . |
a+b x,+x,; VitY)iz,+2y

2 a4;1;,-3/,b[0;-5,2]
HajiTu pa3HoOCTh BEKTOPOB
a_b‘lxl_xz;}ﬁ_)’z;%_zﬁ
3 a—1;3;1 8 —uucno §=-3
HajiTu npou3BeneHue ’
BEKTOpa Ha YHCJI0
§d|8-x;6y;6z]
4 Touka A (1; 2; _3) Touka B (-3;4;-1 ¢ Touka C-
BbruucanTs KOOPAMHATHI
cepearHbI 0TPe3Ka cepenna oTpeska AB. C( X, : Ve : z.b
X +X, Y1ty
XC: B yc = b
2 2
Z, +Z2
z,=—/———
2
5 Touka A (5 ;0;-3 ) Touka B (-1;4;-7 ¢ .Haxomum

HajiTn KOOpAMHATHI BEKTOPAa




KOOP/IMHATHI BEKTOpa . I3 xoopamHaT KOHIA
BBIYMCJIHTH KOOPIHHATHI HAYAJIa BEKTOpa
AB{Xz_X1;yZ_Y1;Zz Zy
6 a5;1;—1|
HajiTtu nuinHy BekTOpa
la|=\ x>+ y*+ 22
7 BbIYMCIINTH CKAISIPHOE a|—2;3;7],b|—9;0;2]
Npou3BeeHNEe BEKTOPOB
a Ble Xt Y1 Yatz,0z,
8 a2;0;1,b/—3;1;2]
HajiiTu KOCHHYC yIJIa MEXKIy
BEKTOpaMu
XXty Ytz
OSa == T3 2
\/X1+)’1+Zl‘\/xz+)’2+zz
> I 7] |
? Mpu KaKux 3HAYeHUsIX aim;3;1},b{1;n;2|
n
| BEKTOPbI
X _Yi_ 7%y
KOJLUTHHEAPHBI? —=—=—=k
X2 Yo 2y
10 IposepbTe a—4;0;1,b2;7;8
NnepneHInKyJISPHOCTH
BEKTOpPOB
. + . +7 - -
Xy Xty Ytz 2,=0 yel1oBHe
NePNeHINKYJISIPHOCTH BEKTOPOB
Bapuanr 2
Nen/m | Ha3Banue onepanuu DopMy.Jibl
1 a2;-3;4,b-1;2;0]
HaiiTu cymMmMy BeKTOpOB
e . . |
a+blx1+x2, Vi+Y)iz,%2y
2 a4;-5;7,b3;-1;2|
HaiiTn pa3HoCTh BEKTOPOB
a-blx,—x,;y,—v,;2,—2,|
(M1 » Y17 Y252y 2|
3 HaiiTu npousBenenue Ha a—2;4;0 6 —uucno 6=—4
YHCII0 ’
= | S Sy S
6a 6-x;8y;6z|
4 _ 2. . ;
Touka A ( 3:1; 2J Touka B (2;-3;1 ¢ Touka C-
BoIuucauTh KOOPIUHATHI
cepeIHHbI 0TPe3Ka




cepeauna orpeska AB. C( Xe 5 Ye 5 Zco
X tX, ity
WIS
z,+z,
z,= 5
S . Touka A 16,-3;4]. Touka B (1;-4;7 ©
HaijiTn koopauHaTHI BEKTOpPa _
Haxoaum KoOpIMHATHI BEKTOPA . A3 xoopauuHar
KOHIIA BLIYHCIUTH KOOPAMHATHI HAYAIa BEKTOPA
— o
AB{XZ X5 Yo = Y1,207 2y
6 HaiiTi 11MHy BeKTOpa Z'l{ 7;2;— 1}
|Ez'\:\/x2+y2+z2
7 BbIYHCIUTD CKAIAPHOE a-3;2;9), B{ ~7;0;3
npou3BeeHUEe BEKTOPOB
a-b=x, Xy, y,+2,°2,
8 al4;1;0/,b/-5;3;1]
HaiiTn KocHHYC YIJIa MeKay
BEKTOpPaMH
XXty Ytz iz,
coSa=—"——— 2, 2, 2
\/X1+Y1+Z1'\/X2+YZ+ZZ
= I 5l |
? IIpu KaKuX 3HAYEHUSAX aim;5;3},bi2;n;4,
u T Bexropsi
X, Y12y
KOJUIMHEAPHbI? —=—=—=k
Xy Yo 2
10 IposepbTe a0;-3;2/,b/9;4;6
nepHeHIuKyJJIAPHOCTD
BEKTOPOB
. + . +7. - —
Xl X2 yl y2 Zl Z2 0 -ycHOBI/Ie
NePHeHINKY/JISIPHOCTH BEKTOPOB
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Pemenue 3a1a4 no reme «CkajJsipHoe npou3BeeHNe BEKTOPOB»
Jlureparypa:

OCHOBHEIE HCTOYHUKH:




1. Teomerpus 10-11: yuel. st 00meodpazoBar. yupexkeHui: 6a30BbIit 1 podwit. ypoBHH/
[ J.C. Atanacsn, B.®. byrysos, C.b. Kanomues u ap.].-17-e uzn.-M.: [Ipocsemenue,
2014r

2. bammvakoB M.U. Matemaruka. Yueouuk mis yupexaeanit HITO u CITO. —M.:
M3aTeNIbCKUM LEHTpP «Akamemus», 2015

HOHOHHI/ITeHBHHe HCTOYHUKMH:

—

KoHcnekTh! nekiui
2. Ilpaktuueckue 3a7aHus, PACCMOTPEHHBIE B ayIUTOPHUHU.

3. bammakoB M.M. Maremaruka (6a30BbIif ypoens). 10—11 k1. — M., 2015.

4. MopakoBuu A.I'. Anredpa, 10-11 knacc. YueOHuk as obmeodpas.yupexaenuii, 2-e
n31., «Muemosuna», 2014 1. 335¢

5. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJIsl CCY30B. S-eu3a.M.:
Hpoda, 2015. —395¢

HNutepHeT-pecypcebl:

1. http://po-teme.com.ua/vysshaya-matematika/konspekt-lektsij/2054-dejstviva-nad-
vektorami.html

2. http://www.webmath.ru/poleznoe/formules 4 13.php
3. http://uztest.ru/abstracts/?1d=72&t=6

4. http://www.mathprofi.ru/vektory dlya chainikov.html

Bpems Ha BbINoJHEHHE — 3 yaca

Ilo uToramM BbINOJTHEHUS CTYACHT JOJIZKCH MPEACTABUTD:
- BBIIIOJIHCHHOC 3aJaHHEC 110 TCMC ((CKaJ'ISIpHOG IMPOU3BCACHUC BCKTOPOB»

B npouecce BbInoJHeHUs1 pA00ThI CTYACHT I0JI/KEH:
- U3y4UThb JIUTEpATypy MO YKa3aHHOU TeMe,
- BBIIIOJIHUTh TPEIJIOKEHHBIE 3aJaHUs

Kpurepumu onenku pesyiabrara


http://www.mathprofi.ru/vektory_dlya_chainikov.html
http://uztest.ru/abstracts/?id=72&t=6
http://www.webmath.ru/poleznoe/formules_4_13.php
http://po-teme.com.ua/vysshaya-matematika/konspekt-lektsij/2054-dejstviya-nad-vektorami.html
http://po-teme.com.ua/vysshaya-matematika/konspekt-lektsij/2054-dejstviya-nad-vektorami.html

OneHka ypoBHsI TOATOTOBKH
[IpouieHT pe3ynbTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB) N
Oamn (oTMeTKa) BepOaIbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO

(I)opMa npeacTaBJICHUSA paﬁDTbIZ TETpadb C BBIIIOJHECHHBIM 3aJJaHUCM

Ilepeyensn 3a1aHmii:

[IpounTaiiTe TEOpETUUECKU MaTepUall, MPUBEACHHBIN HUXKE
N3yuure nmureparypy 1o JaHHOM TEME B APYIMX UCTOYHUKAX
PemuTe 3amaun 1y1st caMOCTOATEILHOM paOOTHI.

P

TeopeTnuecknii MaTepuaJ:

IIycTh Ha IVIOCKOCTH UJIM B TPEXMEPHOM IIPOCTPAHCTBE 3a/1aHbl /1Ba HEHYJIEBBIX
-+ - — —
a b Od=a O
BekTopa M . OTJIO)KUM OT NPOU3BOJILHOM TOUKU O BEKTOPHI "
Torna cnpaBeanuBo cieayollee OnpeesieHHe.

Onpeoenenue.

- =
a b
Yriom Mexkay BeKTOpaMH U HasbIBaeTcs yroi mMexay Jgydamu OA4 u OB.

SN
-+ = a. b
a b '
VYron Mexay BeKTopamMu U OyaeM 0003HadaTh Kak

IToBTOpUTE MaTepuas Jekuuil no reme «CkaasipHOE NIPOU3BEACHUE BEKTOPOB»

.
< b



http://www.cleverstudents.ru/vectors/angle.html

=

=l

WwW. ol everstndents. ru

a

HOHHTHO, YTO yroj MCxKJ1y BCKTOPAaMU MOXKCT IIPUHUMATb 3HAYCHUA OT 0 0 niu, 41O

(=] =]
TO K€ caMog€, OT 0 Jio) 180 )
-~ A I
-
b =0 —_ -
’ a b a
KOIJIa BEKTOPBI ¥ COHAIpaBJICHHEBIC, KOTJIa BEKTOPBI

ol

u IMPOTUBOIIOJIOKHO HAITPABJICHHBIC.

Onpeoenenue.

- =
a b
BeKTOpLI nu HA3bIBAKOTCA HepHeHIlHKyJIHpHBIMI/I, cClin YFOJ'I Me}K,Z[y HUMHU
T
90’ (2

paBeH paauaH).

- =
a b
Ecnu xots ObI OTMH U3 BEKTOPOB U HYJEBOM, TO yroi HE OIIPECIICH.

Cransapuvim npousgedenuem < b BekTopoB & Ha b Ha3bIBAaETCS 4YMCIO (CKaJsp),

paBHOC IMPOU3BCACHUIO JIMH 3TUX BCKTOPOB Ha KOCHUHYC YIJia Q MCXKIAY HHUMH, TO

= & |E|-‘5‘-ce5§9
eCTbﬂ'bZ .

C AiX Va2 b, bix,ivi24}
KaJIIpHOE IIPOU3BEJIEHUE JIBYX BEKTOPOB L1l =272 3aaHHBIX

CBOMMHU KOOpAWHATAMHU, paBHO CYMMC€ IIOIIapHBIX HpOI/ISBC,Z[eHI/Iﬁ X OAHOMMCHHBIX

a-b_X -X-+Vv,-v,+z -2z,
KOOpAUHAT, TO €CTh = ¢ = vosov s - =
C MMOMOMIBIO CKAJIIPHOTO MPOU3BEACHHA BEKTOPOB MOKHO BBIYUCIIUTD YI'OJI {:J MCXKIOY

Humu. Ecnu 3aganbl 1Ba HCHYJICBBIX BCKTOPAa CBOMMU

E{I-_;_jl'-_;f-_}: E{I:;}':;E:} @ MEKITY HUMH:

KOOpAuHaTaMu , TO KOCUHYC yIJja



2
el

cos =

i~
=

501041
YW TR, 4z,

CGSQ: T T T T T T
'JI'__ +:|..'__ +Z'__ "V{I:_ +:|..:_ +Z:_

3ajanus IS CaMOCTOSITEIbLHOI PadoThl

Bapmuanr 1
1 Jan xBagpar ABCD. Haiinute yron Mexay BEKTOpaMH AC , DA
2 HailiguTte ckansipHOE TPOU3BEACHUE a-b, €CJIn |a| =3, |b| =14,
b) - g0°.
3 BrplunciuTte cKalgpHOE MPOU3BEIECHUE BEKTOPOB a-b, eciu

al4;-2;3/b|-1;-2;5.

4  Beruucnure yron mexay Bekropamu AB u CD, ecin A(3; 1; 0), C(0; 2; 0),
B(0;0;2;2),D( 5152 )

Bapuanr 2. L L
1. Jan xBagpar ABCD. Haiinute yron Mexxy BEKTOpamu CA , BC
2. Haiinure ckanspHoe NpoU3BEACHHE ab, eclin |a| =6, |E| =4
(35) =120°.
3. Brpluucnure cKansipHOE NMPOU3BEACHNUE BEKTOPOB ab, eciu

a2;-1;3/b/-2;2;3].

4. Beruucnure yron mexay Bekropamu AB u CD, eciin A(6; -4; 8), C(12 ;-6 ; 4),
B(8;-2;4), D(14 852 ),

Oopasen peuieHust

No2. Haimnre ckansiproe mpou3BeeHne a-b, eciu |5\:5, b|:8’
(3 5) =30°.

Pemenue: CKaJ'I}IpHOG MMPOU3BCACHNUEC BCKTOPOB PABHO IMPOU3BCACHUIO UX A0COJIFOTHBIX BEIUYUH

Ha KOCHHYC yIJla MGKLY HUMH, T.e. b



B gzzoﬁ

a 2043
[Tomygaewm, =5%*8*c0s30 ° =40 * OtBet:
> 3 > 7R |
No 3. Boluucnure ckaiasipHOe€ MIPOU3BEACHUE BEKTOPOB a-b, ecmn 4145 3;71b1=2;6;1]
Pemenue:
a-b =4*(-2)+3*6+7*1=-8 +18+7=17 Otser: 17

No 4. Beruucnure yron mexay Bekropamu AB u CD, eciiu A(6; -4; 8), C(12 ;-6 ; 4),
B(8; -2; 4), D(14;-6; 2).

Pemienue: I cnocod
1. Haiinem xoopauHatel BekTopoB AB 1 CD (Hamo u3 KOOpIWHAT KOHIIA BEKTOPA BHIYECTh
KOOpAWHATHI Hadaja BEKTOpPa)
AB (8-6; -2+4; 4-8)=(2; 2; -4)
CD (14-12; -6+6; 2-4) = (2; 0; -2)
2. CKalsApHOE IIPOU3BENCHUE BEKTOPOB PABHO IPOU3BENCHUIO MX a0CONIOTHBIX BEIMYMH Ha
KOCHHYC YIUIa M&X/Y HUMH, T.e. ° b
AB-CD
CoOSX = ————
‘AB‘ : ‘CD‘
Bripazum u3 3101 hopmyIbl

3. BBIUMCIIUM CKaJISIPHOE MPOU3BEICHNUE BEKTOPOB
AB-CD=2-2+2-0+(-4)-(-2)=4+0+8=12

4.BRIYMCIIUM aOCONIIOTHBIE BeIMYHUHBI BeKTOpoB AB 1 CD:

‘Zé‘:\/zz 122+ (4) =J4+4+16 =24 =26

‘C—D‘:\/Zz 102 +(2)° =4+ 0+4 =8 =22

5.moACcTaBUM HaWAeHHBIC 3HAUCHUS B (I)OpMy'J'Iy JUIsL BBIYUCJICHHUSA yIJIa:

cosa = ﬁ@ = 12 -3 _ 3 —ﬁia—f—m”
‘E‘ . ‘@‘ 26242 V12 23 2 6
Ortser: 30

2 cnoco6. Bocioabzyemcst (hopMyIton._




[Tonyuyaem

AB-CD 2:242-0+(-4)-(=2) 12 J3 T
cost = ———— = = =—=a=—=30
‘ABHCD‘ J2 4274 (—4)? 22407 +(=2) V2448 2 6

Tema 6. OCHOBBI TPUTOHOMETPUH
CamocrosTenabHas pa6ora Ne 23
Pemienne 3anannii no reme «Pagnannas mepa yria»
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.1. Maremaruka. YueOnuk ans yupexaeauit HI1O u CITO. —-M.:
M3aTeNIbCKUM LEHTpP «Akamemusi», 2015

2. Kommoropos A.H. u ap. Anrebpa u Havana ananu3za. 10 (11) k1. — M., 2014.
JIOTIOJTHUTEIbHBIC UCTOUHUKU:

1. KoHCIEKTBI JEKIINHI
2. Ilpaktuueckue 3a7aHus, PACCMOTPEHHBIE B ayIUTOPHUH.

3. bammakoB M.W. Maremaruka (6a30Bbiii ypoBenb). 10—11 k1. — M., 2015.

4. MopakoBuu A.I'. Anrebpa, 10-11 knacc. YueOnuk ais o6meodpas.yupexaeHuii, 2-e
n3n., «MuemosuHa», 2014 1. 335¢

5. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJIs1 CCy30B. S-eu3a.M.:
Hpoda, 2015. —395¢

WHuTepHeT-pecypcsl:

1. http://www.cleverstudents.ru/trigonometry/radian_and degree conversion.html
2. http://'www.egesdam.ru/page303.php

3. http://matematikalegko.ru/priyomy/radiany-v-gradusy-gradusy-v-radiany.html

Bpems HA BbIIOJHEHHE — 2 Yaca

ITo uToramM BbINIOJIHEHHS CTYACHT OO0JIZKEH NPECACTABUTL:
- BBIIIOJHCHHOC 3a1aHHUC I10 TCMC «PaI[I/IaHHaH MEpa yriia»

B npouecce BbINOJTHEHUS PA0OTHI CTYAEHT 10JIKEH::
- IPOYMTATH JIUTEPATYPY MO YKA3aHHOU TEME,

-BBITNIOJIHUTDH NMPCAJIOKCHHBIC 3aIaHU .


http://matematikalegko.ru/priyomy/radiany-v-gradusy-gradusy-v-radiany.html
http://www.egesdam.ru/page303.php
http://www.cleverstudents.ru/trigonometry/radian_and_degree_conversion.html

Kpurtepun onenkn pesyiabrara

OreHka ypoBHSI TOATOTOBKH
[IporeHT pe3yIbTaTHBHOCTH
(TIpaBUIILHBIX OTBETOB) N
Oayt (oTMETKa) BepOaIbHBINA aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOLIO
70 =79 3 YIOBJIETBOPUTEIIBHO
menee 70 2 HEYJOBJIETBOPUTEIIBHO

dopma npeacTaBaeHus padoThI: TETPAb C BHIIOJIHEHHBIM 3a/laHUEM

IlepeyeHns 3a1aHM:

—

IToBTOpUTE MaTepuan jekuui o reme: «Paguannas mepa yria»
2. IlpouunTaiiTe MaTepuas Mo JAHHON TeMe B IPYTUX UCTOUHUKAX MH(DOpPMALIUU.
3. BrimonHuTe 3a1aHUS U1 CAMOCTOSATEIbHOW PaOOTHI.

3ajanue I CaMOCTOATEIbHON PAad0ThI

Bapuanr 1
BapuanTt 1
VYposens A.
1. Haiigure paguanHyro Mepy yria, paBHoOro -96°.
=R
2. Haiigure rpagycHyto Mepy yria, pajnaHHas Mepa KOTOpOro paBHa 10
. 0 0 1an?
3. OnpezenuTe 3HaK Bhipaxenns 101290 cos 707 tg 100
4. Y1I10M Kakoi 4e€TBEPTH SBJISIETCS yTOJI 0, eciu cos a<0 u ctg o>0?
—10

—_—T
5 B kakoii 4eTBEPTH HAXOAUTCS TOYKA, COOTBETCTBYIOIIAS YHUCITY 7 ?
Yposens B
1. YkaxxuTe HauMEHbIIIee 3HAUCHNE BRIPKECHUS /+sin o

B2. Borunciute 3 VZsinf-1125") .
VYposens C.
1. Haiizure 3HaueHue BhIpaxeHns 5 Sill 30°—/Fsin60" ctg45°t930°+ 0,53

Bapuanrt 2
VYposens A.
1. Haiigure paguannyio Mepy yria, paBaoro 900°
2. Haitnure rpangycHyro Mepy yria, paauaHHasi Mepa KOToporo paBHa -1,87.

A0 0, 1900
3. Onpenenure 3uak Bhipaxenus Si11107cos 2807tg 130

4. Y1II0M Kakoi 4eTBEPTH SBJISETCS yroll 0, eciu sin >0 u tg o<0?

25
—

5. B kakoi YCTBCPTHU HAXOAUTCS TOYKA, COOTBCTCTBYIOIIAA YHUCITY 6 ?



Yposens B
1. VYkaxute HauOOJbIICe 3HAYCHUE BBIPAKEHUS 3 cos o?

0
2. Berauciure 3 €05 1—4207)
VYposens C

1. Haiizure 3HaueHue Blpaxerus 2056 0°-3s5in30°tg 45 ctg30°+ 1,543

Bapuant 3
VYposens A
1. Haiigure paguannyio Mepy yria, paBaoro -102°.
—Ln
2. Halimure rpagyCHyI0 Mepy yriia, paJuaHHas Mepa KOTOpOro paBHa 10
D 0, 1gch

3. Onpezenure 3Hak Boipaxkenus 51014 070523071 135
4. Y1Ii0M Kakoi 4eTBEpPTH SABISETCS YTOJI O, €CU cos a>0 u tg a<0?

—21

—"

5. B kakoii 4eTBEpPTH HAXOAUTCS TOYKA, COOTBETCTBYIOIAS YHUCITY 8 ?

Yposens B
1. Ykaxxute HauMeHbIlIee 3HAYCHNUE BBIPAKEHUS 8 - Sin a?
8/3sini—1200°)

2. Breruucianre
Yposens C

g . DD 0 0
1. HaiiguTe 3HaUCHHE BBIPAKEHHS cos*30°—8/3sin’30 tg 60" cos60

Bapmuanr 4
YpoBenb A
1. Haiinure paauannyio mMepy yria, pasaoro 630°.

2. Haiigure rpagycHyto Mepy yIia, paJlaHHas Mepa KOTOpOro paBHa

3. OnpezelnTe 3HaK BhIpakenns 512 85 cos 80" tg 340°
4. YoM Kakoil 4eTBEPTH SABJISIETCS YIoi o, eciu sin o<0 u ctg a<0?
61
—_—T
5. B kakoii 4eTBEepTH HAXOAUTCS TOUYKA, COOTBETCTBYIOIIAS YUCITY 16 9
Yposens B

1. Yxaxxute HanOobIlIee 3HAUCHUE BBIPAKECHUS /+cos a?

43cosf—870")

2. Beruncinre
VYposens C

2.0 0. R
1. Haiigure 3nauenue Boipaxkenus 4 03 60" ctg30" sinb 0" —sin 60

OoOpa3en penenns:

Bapuanr 4
630-7 631 _7n i
180 18 2 2
Nel. 630°= OTgeT:
iﬂ: 5-180 _ 50
15 18
Ne 2. OrtBer: 50*

Ne3. sin285"cos 80" tg340°

285° 310 yron 4 yeTBepTH, MO3TOMY Sin 285°<0,



80° aTo yron 1 uerBeptH, moatomy cos 80°>0,

340° »To yron 4 uerBeptH, no3tomy tg340°<0,

IosToMy BhIpaxkeHue 5112 85°cos 80°tg340° >0 Orger: monowuTensHO
Ned. Tak xak sin a<0) , TO yrojl MOXXET MpPHUHAJJIEKATh 3 WIH 4 yeTBepTU
Tak kak ctg a<(0, TO yroj MOXeT NpUHAJIekKaTh 2 WK 4 4YeTBEPTH.
[ToaTOMy yrom a, 115t KoToporo sin a<0 u ctg a<( NpUHAIIEKUT 4 YETBEPTU
OrtBert: 44eTBepTh
6lr _ 64rm 37 _4 I 3z

71' [ e p—
16 16 16 16
Ne §. 4 yeTBepThH OtBet: 44eTBEPTH

Yposens B
Ne 1. 7+cos a, Tak xak -1<cos a< 1, To

-1 +7<cos o< 1+7

6< cosa<8 OTBeT: HaubombIIIee 3HAYCHUE PABHO 8.

No2. 43 cos(-870)= 43- cos870= 43" cos (900-30) = 43" cos(5:180-30)=

V3

” -6
2
=_4\3cos30 = - 43

CamocrosaTeabHas pabora Ne 24

3anoaHuTh Tabuny « Tpuronomerpus»
Jlureparypa:

OCHOBHbBIC HCTOYHUKU:

1. bammakoB M.W. Maremaruka. Yueonuk mist yupexaenuit HITO u CI1O. —M..:
W3aTeNIbCKU LIEHTp «Akamemus», 2015

2. Konmoropos A.H. u np. Anre6pa u Havana ananu3za. 10 (11) xi1. — M., 2014.
JlomoMHUTENbHbIE UCTOYHUKU:

1. KoHCHEeKTbI JIeKIIni
2. Ilpaktuueckue 3a7aHusi, PACCMOTPEHHBIE B ayIUTOPHUHU.

3. bammakoB M.M. Maremaruka (6a30BbIif ypoens). 10—11 k1. — M., 2015.



4. Mopaxosuu A.I'. AnreOpa, 10-11 knacc. YueOHuk 115 0011eo0pas. yupexxaeHui, 2-¢
u3n., «Muemo3uHay, 2014 1. 335¢

5. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJIs1 CCY30B. S-en3a.M.:
Hpoda, 2015. —395¢

HNuTepHeT-pecypcesl:

1.http://educon.by/index.php/materials/math/trigonometria

1. http://www.cleverstudents.ru/trigonometry/trigonometric_formulas.html
2. http://100formul.ru/33

BpeMms Ha BoInoJHeHHe — 3 yaca

ITo uToram BbINOJTHEHNS CTYACHT 0JIKEH NMPEICTABUTD:
- 3anojHeHHYy Tadbmuny «TpuroHomerpus»

B npouecce Bbino/HeHUs1 pad0ThI CTYACHT I0JI/KEH:
- IPOYUTATh JIUTEPATypy IO yKa3aHHOH Teme,
- BBITMIOJIHUTH TaOJIMILY.

Kpurepun onenkn pesyiabrara

YPpOBHU OCBOECHHUS XapakTepucTuka ypoBHs

JOITYCTUMBIN [TpaBUIBHO 3aMOJIHEH TEOPETUYECKUI MaTepHrall B Ta0JIUIE, B
MIPAKTUYECKOM 3aaHuN 3-4 OITMOKH

IIpaBuIbHO 3aII0JIHEH TEOPETUYECKUN MATEPUAIT B TaodInIE, IIPUBEIEHBI
WHIWUBUIyaJIbHBIC IPUMEPHI, TP PELIEHUH JOIMYIIEHO HEe 00Jiee IBYX
BBICOKHHU BBIYUCIIUTENBHBIX OIIUO0K

ONTUMAaJIbHBIN [TpaBrIIbHO 3aII0JHEH TEOPETUUYECKUN MaTepuai B TaOIMIIE, IPUBEICHBI
VHAVBUYaJIbHBIE IPUMEPBI U IPAaBUJIBHO PEILECHBI

®opma npeacTaBieHUs padoThI: TeTPab C BHINOJHEHHBIM 33 JaHHEM
Ilepeuens 3axaHui:

[ToBTOpUTE Marepuan jekuuil no teme: «OCHOBBI TPUTOHOMETPUN

[IpounTaiiTe TEOpETUUECKU MaTepUall, MPUBEACHHBIN HUXKE

3anosiHUTE TEOpETUUECKU MaTepuan B Tabnuue « Tpuronomerpusi»

3anoHUTe MPaKTHUECKYIO YacTh TaOIMILIbL, A1 3TOTO COCTABbTE CBOU PUMEPHI U
pelmTe ux.

=

3ajanue I CaMOCTOATEIbHON Pad0Thl

3anonHuTe TAOIHILY:

[TousiTus TeopeTnueckue cBeneHus, Gopmyspl [Ipumep, penienne

OcHoBHOE
TPUTOHOMETPHYECKOE



http://100formul.ru/33
http://www.cleverstudents.ru/trigonometry/trigonometric_formulas.html
http://educon.by/index.php/materials/math/trigonometria

TOXIECTBO

3aBHCUMOCTh MCKOY
CHUHYCOM, KOCUHYCOM,
TaHICHCOM U
KOTAaHI'CHCOM.

3Haku
TPUTOHOMETPHUSCKHIX

GbyHKIMHA

@opMyIIbl IBOWHOTO yIJia

DopMyJIbI CIOKEHUS

DopmyIbl
peoOpa3oBaHust CyMMBI U
Pa3HOCTH B MPOU3BEIICHHUE.

@DopMyIbl IPUBEACHHUSL.

CamocrositenbHas padora Ne 25

Pemienune 3aganuii mo reme:

«IIpeoOpa3oBaHue TPUTOHOMETPHUYECKUX BbIPAKEHUIT»
Jlureparypa:

OCHOBHEIE HCTOYHUKH:

1. bammakoB M.M. Maremaruka. YueOonuk mist yupexaenuii HITO u CITO. —M..:
W3/1aTeNbCKUN HEHTp «Akagemus», 2015

2. KonmoropoB A.H. u ap. Anre6pa u Havana ananu3za. 10 (11) k1. — M., 2014.

Z[OHOHHI/ITGHBHBIG HCTOYHUKMH:

—

KoHcnexThl nexkui
2. Ilpaktuueckue 3aJaHus, PACCMOTPEHHBIE B ayTUTOPHUU.

3. bammakoB M.W. Maremaruka (6a30Bbiii ypoBenb). 10—11 xi1. — M., 2015.

4. Mopaxosuu A.I'. Anre6pa, 10-11 kiace. YueOHuK 111 00111e00pas. yupexkacHui, 2-¢
n3., «MuemosuHa», 2014 1. 335¢

5. Bboromomnos H.B., Camoiinenko II1.M. MaremaTuka.: yaeOHUK AJis CCY30B. S-en3n.M.:
Hpoda, 2015. —395¢

HNuTepHeT-pecypesl:

1. http://diffur.kemsu.ru/1/practicum/preob(trig).htm
2. http://ege-ok.ru/2012/03/1 1/uproshhenie-trigonometricheskih-vyirazheniy-zadanie-v7



http://ege-ok.ru/2012/03/11/uproshhenie-trigonometricheskih-vyirazheniy-zadanie-v7
http://diffur.kemsu.ru/1/practicum/preob(trig).htm

3. http://edu.sernam.ru/book m_cat.php?id=31
4. http://uztest.ru/abstracts/?idabstract=836697

Bpems Ha BbinoJHeHne — 4 yaca

Ilo uToram BbINIOJIHEHHS CTYACHT O0JIZKEH NPEACTABUTL:
- BBIIIOJIHCHHOC 3aJaHHEC 110 TEMC «Hpeo6pazoBaHI/Ie TPUTOHOMETPUUCCKUX BBIan(CHHﬁ))

B npouecce BbINMOJHCHUSA paﬁoTbI CTYACHT NOJIKCH:

- IIPOYMTATh JIUTEPATYPY M0 YKA3aHHOU TeME,
- BBIIIOJIHUTH TIPEUIOKEHHBIE 3aJaHUs

Kpurepun oueHnku pesyjbrara

IIpoueHT pe3y/bTaTuBHOCTH
(IpaBUIIBHBIX OTBETOB)

OrueHka ypoBHS IOJTOTOBKH

Oayt (oTMETKa)

BepOAJIbHBIN aHAJIOT

90 + 100 5 OTIIMYHO

80 + 89 4 XOpOII0

70 79 3 YIIOBJIETBOPUTEIBHO
menee 70 2 HEYJIOBJIETBOPUTEIHLHO

(I)opMa npeacTaBJaCHUsL paﬁon: TETpadb C BBIIIOJHCHHBIM 3aJIaHUCM

Ilepeuens 3axaHui:

—

IToBTOpUTE Marepuan jekuuil no reme: «OCHOBBI TPUTOHOMETPUN
2. TlpoumTaiiTe TEOPETUUECKUI MaTepHal, MPUBEACHHbBIA HIXKE

3. Paccmortpute npuMeps! peoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHHUH B APYTHX

HCTOYHHKAX

4. Pemute 33124 JUIsi CAMOCTOSATEIBLHOM pabOTHI.

TeopeTnueckuii MaTepua

OcHoBHbIe (hOPMYJIBI TPUTOHOMETPUM

.2 2
sin" x+cos x=1

.2 2
sin"x=1—cos"x

2 .2
cos x=1—sin"x



http://uztest.ru/abstracts/?idabstract=836697
http://edu.sernam.ru/book_m_cat.php?id=31

sinx CcOoSX
X= C

tgx= . tgx=—; . -ctgx=1;
cosx i X sinx t g cigx
ctgx=——
tgx

CHHYC ¥ KOCHHYC CYMMBbI U Pa3HOCTH APryMeHTOB:

sin(a+pB|=sin acos f+sin +cosa
sin|a— B)=sin a cos f—sin B+cosa
cos|a+|=cos a cos B—sinasin
cos|a— 3|=cosa cos B+sinasin 8

tga+t
tgla+p)= 1—gtga gtgﬁ

®opmy.abl JBOHHOIO apryMeHTa:
sin2a=2sina cosa

2a=|cosal’~icosaf
cosé

tg2a=72.tg(;

1-tg"«a

®opmyibl HOHHKEHHUS CTEIeHM:

. p_l—cos2a

sina [ =———"—
2

2= 1+cos2a

\cosa = >

~ ctgx

IIpeoOpa3oBanue cyMM TPUIOHOMETPHYECKUX (DYHKIUI1 B IPOM3Be/AeHUE:

. . . + —
sin o+ sin 3 =2sin atp cosaz—ﬁ

. . . - +
sina —sin B:2sma—ﬁcosaTB

cosa +cos f=2 cos%ﬁcosa;—ﬁ

cosa —cos f=—2sin %Sinaz;ﬁ

3ajanus I CaMOCTOSITEbLHOI PadoThl

Bapmnanr 1 Bapmuanr 2




. 0
Boruucsuts Boipaxkenue: S0 105 1.

0
Bbruucsuts Bhipaxkenue, 0519

VYrpocTuTh BeIpaXkeHUE, UCTIO0Nb3Yys (OpMYIIR.
CHHYC U KOCUHYC CYMMBI M Pa3HOCTH
apryMeHTOB:

T

—+a
3

.1
—{=sina
2
2.1.sin¢
2.2.sinasin B+cos|a+f3)
2.3.cos|a—p|—cosacosf

2.4 .sin|a+pB)+sin|a— ]

YrpocTuTh Belpa)keHUe, UCIOIb3Ys
(GbopMyIbl CHHYC U KOCUHYC CYMMBI U
Pa3HOCTH apryMEHTOB:

2.1.cos E+o( +£sina
4 2

2.2.sinla+B)—sinasin B
2.3.sin acos f—sin|a—f3)

2.4.cos|a—f)—cos|a+p]

Haitnure 3HaueHne BbIpaXKEHUS, UCTIONB3YS 3.
(hopMyITbI CHHYC M KOCHHYC CYMMBI U
Pa3HOCTH apryMEHTOB:

3.1.cos107°cos 107°+sin 107° sin 17°

3.2.sin 63" cos 27+ cos 63°sin 27°

3.3 coslcosﬁ—sinlsinﬂ
o 12 4 12 4

. T T T . 7
3.4.sin—cos ——cos —sin —
12 4 12 4

cos 105° cos 5° +sin 105° cos 85°
sin 95° cos 5°— cos 95° sin 185"

3.5.

Haitnure 3HaueHne BbIpaXKEHUS,
HCTIONB3Ys (POPMYIIBI CHHYC ¥ KOCHHYC
CYMMBI U Pa3HOCTH apTyMEHTOB:

3.1.cos 36" cos 24° —sin 36" sin 24"

3.2.sin51°cos21°—cos 51°sin 21°

3.3 COSS—HCOSB—nﬂin5—7Tsinﬂ
o 8 8 8 8

.27 T 20 . W
3.4.sin—— cos —+Cos —sin —
15 5 15 5

sin 75" cos 5°—cos 75" cos 85°
" 0s375" cos 5° —sin 15”sin 365"

JIoKakUTE TOXIIECTBO UCTIONB3YS (POPMYIIBI 4.

CHUHYC ¥ KOCUHYC CyMMBbI U Pa3HOCTH

apryMEHTOB:
4.1.sin|a+fB)+sin(—a|cos(—B|=isin fcos o

4.2.sin(300—a)—cos(600—a)=—\@sina

JIOKaKHTE TOXKIECTBO HCIIONB3YS
opMYJIBI CHHYC ¥ KOCHHYC CYMMBI 1
Pa3HOCTH apTyMEHTOB:

4.1.cos|a+ f|+sin(—alsin(—B|=cosa cos

sin (300— a)+ sin(30°+ or) =cosa

5. YIpOCTUTH BBIpaXXCHUE, UCIIOIb3YsI
(bopMyIBl ABOMHOTO apryMeHTa:

cos2a

52. ———
cosa—sina

=—sina

5.3.2sin 15" cos 15°

5.Y1poCTuTh BBIPAKEHUE, UCIIONIB3YS
(bopMyIIbl IBOWHOTO apryMeHTa:

5.1.(cos af*—cos 2a

59 sin6a

lcos3af

5.3.cos 75" —sin 75"




5.4.(cos 15%+sin 15°)

5.4.(cos 15" —[sin 15"

) 5
sina=—
6.13BecTHO, UTO 13 .,

£<O(<T[
2

Haiiure: sin2a,cos2a

6.M3BecTHO, YTO cosa 0,8 ,
(',01<E

0 2

Haiiure: sin2a,cos2a

2 . T

cosa== La<—=

7.M3BeCTHO, YTO 3. 0 )
. o
. sin — cos —
Hatinure: 2 ., )

3
cosa=-—
7.3BECTHO, UTO 4 . 0

. T
la<—=
2

sin > cos =

Haitnure: 2 2

8. IlpenctaBuTh B BUIE MPOU3BEACHUS:
8.1.sin 40°+sin 16°

8.2.sin 20° —sin 40°
8.3. cos 15°+cos 45"

8.4.cos 46°—cos 74°

8.IlpencraBuTh B BUJI€ MPOU3BEIACHUS:
8.1.sin 10°+sin 50°

8.2.sin 52°—sin36°
8.3.c0s20°+cos 40°

8.4.c0s75"—cos 15’

CamocrosnTeabHas pa6ora Ne 26

Hanucarp KOHCIIEKT IO TEME

«IIpeodpasoBanue rpapuKoB TPUTOHOMETPUYECKUX PYHKIMID)
Jlureparypa:

OCHOBHBIC HCTOYHUKU

1. bammakoB M.W. Maremaruka. Yueonuk mist yupexaenuii HITO u CI1O. —M..:
M3aTeNIbCKU LEHTpP «Akamemusi», 2015

2. Kommoropos A.H. u ap. Anrebpa u Hagana ananuza. 10 (11) k1. — M., 2014.

ﬂOHOJ’IHI/ITeHBHBIe UCTOYHHKU:

1. KoHCHeKTHI TeKIui



2. bammakoB M.U. Matemaruka (0a30Bbiii ypoBenb). 10—11 k. — M., 2015.

3. MopaxoBuu A.I'. Anredpa, 10-11 knacc. YueOnuk /i o01eo0pas.yupexaeHui, 2-e
n3., «Muemosuna», 2014 1. 335¢

4. boromonoB H.B., Camoiinenko I1.M. Marematrka.: yaeOHUK 1Jis CCY30B. S-enu3a.M.:

Hpoda, 2015. —395¢

HNutepHeT-pecypcesl:

1. http://www.cleverstudents.ru/functions/function_graph_transformations.html

http://wiki.iteach.ru/images/0/04/%D0%93%D1%80%D0%B0%D1%84%D0%B8%D

0%BA%D0%B8 %D 1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD

%D0%BE%D0%BC

%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA

%D0%B8%D1%85_ %D1%84%D1%83%D0%BD%D0%BA

%D1%86%D0%B8%D0%B9 _%D1%83%D1%87%D0%B5%D0%BD

%D0%B8%D0%BA%D0%B8.pdf

BpeMs HA BbINOJHEHHE — 3 yaca

ITo nToram BbINOJIHEHNS CTYIEHT 0JKEeH MPeACTABUTh:
- xoHcmekT Ha Temy «IIpeobpa3oBanue rpadukoB TPUTOHOMETPUIECKUX (DYHKITHII

B npouecce BbINOJIHEHUs] pA0OTHI CTYIEHT 10JIKeH:

- IPOYMTATh JINTEPATYPY IO yKa3aHHOH TeMe,

- paccMOTpeTh peoOpa3oBaHue rpa)uKOB TPUTOHOMETPUIECKHUX (PYHKITHIA
-HammcaTh KOHCIIEKT B COOTBETCTBUH C 3a/laHHEM

Kpurepumu onenku pesyiabrara

YpoBHUM OCBOEHHUS

XapakTepucTUKa ypOBHS

OTCyTCTBYET CHCTEMa B M3JIOKCHUH MaTepuaia, TEKCT OObIIeH
YaCThIO MPOCTO Tepenucad B GopMe IUTAT.

Bremonnensr  Bce Tpe60BaHI/IH K HallMCaHHIO KOHCIICKTa: TEMa
OCBCIICHA MMOJIHOCTBHIO, B IIOJTHOM 06’LCMC, 3alucCu CACJIaHbl YCTKO,
SICHO, 3altucu PacCIpeaAciisiroTCA B OHpCI[CJ'ICHHOfI
ocCacaoBaTCJIbHOCTH, OTBEUAIOIEH  JIOTHUECKOMU CTPYKTYpEC
H3JI0KCHUA MaTCpuajia, HO CYHICCTBYIOT HECAOYCTHI B HU3JIOKCHHUU
MaTtepualia.

1 JIOITYCTHUMBIN
2 BBICOKUN
3 OIITUMAJIbHBIH

BrinmonHeHsl  Bce Tpe60BaHI/I}I K HallMCaHUWIKO KOHCIIEKTa: TEMa
OCBEIIIeHA MOJIHOCTHIO, B MOJIHOM 00bEMe, 3alHCHU CeNIaHbl YETKO,
SCHO; 3amucu pacrpenensoTcs B onpeeIeHHOM
MOCIIEIOBATEILHOCTH,  OTBEYAIONIEH  JIOTMYECKOM  CTPYKType
U3JI0KEHUS MaTepHuaa.



http://wiki.iteach.ru/images/0/04/%D0%93%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B8_%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9_%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%BA%D0%B8.pdf
http://wiki.iteach.ru/images/0/04/%D0%93%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B8_%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9_%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%BA%D0%B8.pdf
http://wiki.iteach.ru/images/0/04/%D0%93%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B8_%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9_%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%BA%D0%B8.pdf
http://www.cleverstudents.ru/functions/function_graph_transformations.html

dopma npeacTaBJIeHUs Pad0Thl: TETPaJlb C KOHCIIEKTOM.
Ilepeyenn 3a1anmii:

1. TIpouwnTaiiTe METOMMYECKHE PEKOMEHIAIINH 110 COCTABICHHIO KOHCIICKTA.

2. Ilpoumtaiite wmarepumanm 1o Teme: «lIpeobpa3zoBanue TpaduKoB
TPUTOHOMETPUYECCKHUX (DYHKITHH

3. TloBropuTe METOAMYECKHE DPEKOMCHIAIMU [0 HANMCAHUIO KOHCIICKTa
(mpunosxenue 3)

4, HanumuTe KOHCIEKT B COOTBETCTBHUH C 3a[aHUCM.

CamocrosaTeabHas padora Ne 27

Hanucarp KOHCIIEKT MO TeMe

«OCHOBHBIE THIIBI TPUTOHOMETPUYECKUX YPABHEHH M HEPABEHCTB)

Jlureparypa:

OCHOBHEIE HCTOYHUKH:

1. Kommoropos A.H. u ap. Anrebpa u nHavana ananusa. 10 (11) k1. — M., 2014.

JlomoMHUTENbHBIE UCTOUHUKU:
1. bammakoB M.M. Maremaruka (6a30Bbiii ypoBeHb). 10—11 k. — M., 2015.

2. Mopakosuu A.I. Anredpa, 10-11 knacc. YueOnuk amst 00meo0pas.yapexaeHuii, 2-e
u3n., «Muemo3unay, 2014 r. 335¢

HHTepHEeT-pecypChI:
1. http://va-znau.ru/znaniva/zn/77

2. http://egemaximum.ru/prostejshie-trigonometricheskie-neravenstva/
Bpems Ha BbINOJHEHHE — 2 Yyaca

ITo uToram BbINOTHEHHS CTYACHT I0JIKEH NMPEICTABUTD:
- KOHCIIEKT Ha TeMy « OCHOBHbBIE THIIbI TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB)

B npouecce BbINoJHEHUs PA0OTHI CTYAEHT [10JIKEH:

- IIPOYUTATh JIUTEPATYPY M0 YKA3aHHOU TEME,

- pacCMOTpPETh OCHOBHBIE TUIIBI TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB
-HammcaTh KOHCIIEKT B COOTBETCTBHH C 3aJaHUuEM

Kpurepun ouenku pesyjbrara

YpOBHU OCBOEHHUS XapaKkTepucTHKa YPOBHS



http://egemaximum.ru/prostejshie-trigonometricheskie-neravenstva/
http://ya-znau.ru/znaniya/zn/77

1 JIOTTYCTUMBIN OTCyTCTBYET cHicTeMa B M3JIOKEHUHN MaTepralia, TEKCT OOJIbIIeH
4acThIO MIPOCTO Nepenucan B (hopme LUTart.

2 BBICOKHH BreimonHensl  Bce TpeOOBaHMS K HANMCAHUIO KOHCIEKTAa: TeMa
OCBEIIIeHA MOJIHOCTHIO, B MOJIHOM 00bEMe, 3alKCHU CeNIaHbl YETKO,
SCHO; 3amucu pacrpenensoTcs B onpeeIeHHOM
MOCIIEIOBATEILHOCTH,  OTBEYAIONIEH  JIOTHYECKOM  CTPYKType
H3JIOKCHUA MaTCpuajia, HO CYIICCTBYIOT HCAOYCTBI B HU3JIOKCHUU
MaTepuaia.

3 ONTUMAJIbHBIN BeinmonHensl  Bce TpeOOBaHMS K HaNMCAaHUIO KOHCIEKTa: Tema
OCBEIIEHA [TOJIHOCTBIO, B IIOJTHOM 00BEME, 3alUCH CIIEIAHbl YETKO,
SCHO; 3aIuCcH pacrpenensoTcs B OIpeesIeHHON
MOCJIEIOBATENIBHOCTH,  OTBEYAIOLIEH  JIOTMYECKOM  CTPYKType
U3JI0KEHUS MaTepHuaa.

®opMma npeacTaBjieHust padoTbl: TETPab C KOHCIIEKTOM.
Ilepeuens 3axaHmii:

1. IIpoumtaiiTe marepuan o treme: «OCHOBHBIE TUIBI TPUTOHOMETPUUECKUX
YpPaBHEHUI U HEPABEHCTBY

2. llpounTaiiTe METOAMYECKUE PEKOMEHJALMU IO COCTABJICHHIO KOHCIIEKTa
(npunoxenue 3).

3. Hamummure KOHCIEKT B COOTBETCTBHUHM C 33JlaHUEM.

CamocrosTenabHas pa6ora Ne 28
«PelreHne TpUroHOMETPUYECKUX YPABHEHUID)
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.W. Maremaruka. Yueonuk mist yupexaenuii HITO u CI1O. —M..:
M3AaTeNIbCKUM LEHTpP «Akamemusi», 2015

2. KonmoropoB A.H. u ap. Anre6pa u Havana ananu3a. 10 (11) xi1. — M., 2014.

HOHOJ’IHI/ITeHBHHe HCTOYHUKMH:

1. KoHCIEKTBI JeKIINHI
2. IIpakTrueckue 3aJaHusi, pACCMOTPEHHBIE B ayAUTOPUH.

3. bammakoB M.M. Maremaruka (6a30Bblif ypoens). 10—11 k. — M., 2015.

4. MopakoBuu A.I'. Anredpa, 10-11 knacc. YueOnuk ams o0meo0pas.yupexaenuii, 2-e
3., «MHaemo3uHay, 2014 1. 335¢



5. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJIsl CCY30B. S-eu3a.M.:

Hpoda, 2015. —395¢

HNutepHeT-pecypcebl:

—

http://vouclever.org/book/trigonometricheskie-uravneniya-2

2. http://www.bymath.net/studyguide/tri/sec/tril 6.htm

(98]

http://yourtutor.inf0/%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD

%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-%D0%BD

%D0%B0-%D0%B5%D0%B3%D1%8D-%D0%BF%D0%BE-%D0%BC

%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA

%D0%B5

Bpems HA BbIlOJHEHHE — 3 yaca

Ilo uToramM BbINIOJIHEHHS CTYACHT JOJIZKCH NMPEACTABUTDb:
- BBIIIOJIHCHHOC 3aJaHHEC 110 TEMC «Pemrenne TPUTOHOMETPUUECCKUX ypaBHCHHﬁ))

B npouecce BbINMOJHCHUSA paﬁoTbI CTYACHT OOJIZKECH:

- IIPOYUTATH JIUTEPATYPY M0 YKA3aHHOU TEME,
- BBIIIOJIHUTH IIPEUIOKEHHBIE 3aJaHUs

Kpurepun ouenku pesyjbrara

OneHka ypoBHsI IOATOTOBKH
[IponeHT pe3y/IbTaTUBHOCTH
MPABWJIBHBIX OTBETOB -
(mp ) Oayt (oTMETKa) BepOanbHBIN aHAIOT
90+ 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 79 3 YIIOBJIETBOPUTEIIBHO
menee 70 2 HEYJIOBJIETBOPUTEIHLHO

(I)opMa npeacTaBJaCHUsL p360TbIZ TETpadb C BBIIIOJHCHHBIM 3aJIaHUCM

Ilepeuens 3axaHui:

N —

IToBTOpHUTE MaTepuan Jekuui 1o reme: «Perenne TpuroHOMETpUYECKUX YPaBHEHUI»
[IpounTaiiTe JONOIHUTEIBHYIO JINTEPATYPY IO TAHHOU TEME

3. W3yuurte TeopeTnuecKuil MaTepual, IpUBEICHHBIN HIKE U 00pa3libl peLICHUS

TPUTOHOMETPUYECKUX ypaBHEHHH,
4. PemmTe 3a/1a9u TSI CAMOCTOSITEIIBHOM pabOTHI

TeopeTnueckuii MaTepua
DopMyIIbl 7151 TOBTOPEHUS



http://yourtutor.info/%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-%D0%BD%D0%B0-%D0%B5%D0%B3%D1%8D-%D0%BF%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B5
http://yourtutor.info/%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-%D0%BD%D0%B0-%D0%B5%D0%B3%D1%8D-%D0%BF%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B5
http://yourtutor.info/%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-%D0%BD%D0%B0-%D0%B5%D0%B3%D1%8D-%D0%BF%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B5
http://www.bymath.net/studyguide/tri/sec/tri16.htm
http://youclever.org/book/trigonometricheskie-uravneniya-2

arcsin( ¢ a)= ~° arcsina

arccos ( ¢ a)= marccosa
arctg (¢ a)= ~¢ arctga
arcctg (¢ a)= 7% arcctga

Oo0mue ¢popMyJibl pelieHHs] TPUTOHOMETPHYECKHX YPABHEHU

I.sinx=a,la] <1 . II.cosx=a,|a|<1

b
xx=|—1"arcsina+nn,n€ez X=%arccosa+2mn,n€z
II  tgx=a, a—moboe yucio I ctg x =a, a— arboe YnuciIo
T x=arctgx+ mn, nez X= arcctgx + mu, nez

YacTHble pelieHus1 TPUTOHOMETPUYECKHX YPABHEHMU

sin x=0 sin x=1 sin x=-1
_ Tmn,nez T X=
X= ’ = E+2nn,n€z
-
—+2mn,n€z
2
cos x=0 cos x=1 cos x=-1

T 271n,n€z X=
5+nn,n€z ’

m+271n,n€z

3HaYeHHe TPUTOHOMETPHYCCKUX PYyHKIMH

rpaj 0° 30° 45° 60° 90°
pajiuaH 0 T T T LS
6 4 3 2
sin @ 0 1 Q ﬁ 1
2 2 2
cos & 1 ﬁ Q 1 0
2 2 2
tg @ 0 V3 1 V3 He
3 CYIIECTB
ctg o He V3 1 ﬁ 0
CYILIECTB 3

DOPMyJIBI JUIS TIOBTOPEHHS
ax*+bx+c=0 D=b’—4-a-c



D>0
, TO KOPHU KBaJpaTHOTO YPaBHEHUS HAXOIUM 10 hopmyIe:

:—bi\/b2—4ac
1.2 2a

O0pa3ubl peneHusi TPUTOHOMETPHYECKUX YPABHEHHH
Oopa3zeuNel

Pemute ypaBHeHHeE:!

2sin’x—5sinx+2=0

Pewenue. BBeieM HOBYIO IepeMEHHYIO: Z = sin X. Torja ypaBHEHHE PUMET BUL: 27° — 57 + 2

1
=0. Pemras kBajgpaTHOe ypaBHEHUE HAXOIUM Z1 =2 U Zr = D

1
3HauuT, 1160 sin X =2, nubo sinx = 2 .IlepBoe ypaBHeHHE HE UMEET KOPHEH, a U3 BTOPOTO

HaxoauM

x=|—1/["arcsin % +7tn, n€z

x:(—l)"%ﬂm,nez

Oopa3zen Ne2
Pemmth ypaBHEHUE:

2 . 2
cos x—sin” x—cosx=0

Pelenue:

S22
Bocronbsyemcst Tem, uto Sl X=1—C08"x

Torpa 3amanHOe YpPaBHCHHUEC MOXXHO 3allMCaTb B BUC!:

COSZX—(l—COSZX)—COSXIO

[Tocne mpeobpazoBaHuUs TOTYIUM:

2
2cos  x—cosx—1=0

BBenem HOBYIO epeMeHHYI0 Z = cos X. Toraa JaHHOe ypaBHEHUE PUMET BU:
-1
27> —z -1 =0. Pemas ero, HaxomuM z,;= 1, zZ,= 2

-1
3HauuT, 10O cos X = 1, mubo cos X = D

Pemmast nepBoe ypaBHeHHE cOS X = 1, Kak 4aCTHOE, HAXOAUM €r0 pelIeHue
X=27mn,n€z

Pemast BTOpoe ypaBHEHHE, HAXOAUM pEIICHHE:

5 +2 1tn,ne€z

bt
X arccos

1
x=4 n—arccosz +2mnn,nez




LS
3 yi 2mn,nez
x=z(
=13 42 7, n€z
Oopa3zen Ne3

Pemuts ypaBHeHue:
.2 N .
3sin"x— 2¢3 sinxcosx +5 cosx=?2

Peienue:
C gmcnom 2, comepkaniuMcs BO MPaBoOd 4acTH, OCTYIHM CIEAYIOIIIM 00pa3oMm. M3BecTHO, 4TO

.2 2
sin” x+cos"X=1 _ 5716 toxnectso BEPHO JIJIs1 JII0OOT0 3HAYEHUS X.

sin
.. 2 _ .2 2
Torma 2(842x+cos’x)=2sin" x+2cos” x=2
b
2sin’x+2 cos’ x
3aMeHUB B IIEPBOM YpaBHEHUH 2 Ha MOIYYHM:
b

.2 =y 2 2 2
3sin’x—2V3 sinx ~ cosx +5 COS"x=2sin"x+2cos"x
.2 5 . 2 .2 2.
3sin’x—2V3 sinx ~ cosx +5 €CO0s"x—2sin"x—2cos x=0
.2 . 2
sin® x—23 sinxcosx+3 cos’x=0

OGe yacT ypaBHEHHs Pa3jeuM Ha COS” X MOUIEHHO

. 2 . 2

sin"x 2vV3sinxcosx 3c0S x
2 2 + 2 =0

CoS” X cos” x CoS” X

sinx
=tgx
Tak Kak  cosx 9 , TO IOJIyYEHHOE YPAaBHEHUE 3alIMIIEM B BUJIE:

tx - 2V3tgx+3=0

BBenst HOBYIO IepeMeHHYI0 t=tg X, IIOJy4UM KBaJpPAaTHOE YPAaBHECHHUE:
5 _
=23t +3=0, pemas ypaBHEHHE, IOIYIUM: t = V3

V3

Hrak, tg x=

X= arctg \/3"'””’
i

x= §+nn ’ nez

BaZ!aHI/IH UISI CAMOCTOSITeJIbHOM paﬁoTbI

Bapuanrt 1 Bapmuanr 2
1. Pemmts ypaBHEHUS: 1.| PemnTe ypaBHEHUS:
a)2 COSX _ V2 _g aiV3 g 1=0
0)tg2x +1=0 —x
0) 2sin 2 =1




X 7 T
B) sin 5*2) =1 B 2c0s 2x+ 4 )= V2
Pemute ypaBHeHUS: Pemute ypaBHeHMS:
1. 3sin’x —5sinx —2 =10 1. 6cos’x +cosx—1=0
2. 3cos?2x + 10cos2x +3 =0 2. 2sin®2x —3sin2x+ 1 =0
3. 3cos’x + 10cosx +3=0 3. 2sin’x —3sinx+1=0
4. 2sin’x + 3cosx =0 4. 5cos*x + 6sinx —6 =0
5. 3tg’x +2tgx—1=0 5. 2tg’x +3tgx —2=0
6. 2sin’x—5 sinxcosx+2cos’x=0 6.
, o 3cos’ x+10 sinxcosx+3sin’x=0
7. 2 cos” x—sinxcosx+5sin" x=3
7.
2sin’x—3 sinxcosx+4cos’x=4
Tema 7. ®yHKkuuu u rpagpuku
CamocrosTeabHas pa6ora Ne 29
Pemienune 3aganuii mo reme:
«CpoiictBa pynkuuu. Ilocrpoenne rpagukoB QyHKIUA»
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.1. Maremaruka. YueOnuk ans yupexaeauit HI1O u CITO. —-M.:
M3AaTeNIbCKUM LEHTpP «Akamemusi», 2015

2. Kommoropos A.H. u ap. Anrebpa u navana ananu3za. 10 (11) k1. — M., 2014.

I[OHOJIHI/ITGJII:HBIG HCTOYHUKMU:

—

KoHcnekTh! nekiui
[IpakTuueckue 3aaHus, PACCMOTPEHHBIE B ayIUTOPHUH.

o

3. bammakoB M.M. Maremaruka (6a30BbIit ypoBeHs). 10—11 k1. — M., 2015.

4. MopakoBuu A.I'. Anrebpa, 10-11 knacc. YueOHuk ais obmeodpas.yupexaenuii, 2-e
u3z., «Muemo3uHay, 2014 1. 335¢



5. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJIsl CCY30B. S-eu3a.M.:
Hpoda, 2015. —395¢

HNutepHeT-pecypcebl:

1. http://www.mathprofi.ru/grafiki i _svoistva funkcij.html
2. http://www.webmath.ru/poleznoe/svoistva_funcsii.php

3. http://www.studfiles.ru/preview/5701044/

Bpems Ha BbINOJHEHHE — 3 Yyaca

ITo uToram BbINOJTHEHHS CTYAEHT JA0JIKEH NMPeICTABUTh:
- BBINOJIHEHHOE 3a/1aHue 1o Teme «CBoiicTBa GpyHkuu. [locTpoenue rpadukoB GyHKIUI

B npouecce BoinosiHeHUus1 padoThl CTYAEHT [10JIZKEeH:
- IPOYMTATh JIUTEPATYPY MO YKA3aHHOU TEME,
- BBIIIOJIHUTG IIPEUIOKECHHBIE 3a1aHUS

Kpurtepun oneHku pesyjbrara

O1ieHKa ypOBHS MOATOTOBKH
[IpoueHT pe3yabTaTUBHOCTH
MIPaBUJIbHBIX OTBETOB
(1tp ) Oamn (oT™MeTKa) BepOAIbHBIN aHAJIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIIO
70 +79 3 YJIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIIBHO

®opma npeacTaBaeHUs padOThI: TETPA/b C BHIIIOJIHEHHBIM 33 JaHUEM

Ilepeyensn 3a1aHmii:

1. TloBTOopuTe Marepuan jekuuu no teme: « DyHKIMU U ux cBorcTBa. [loctpoenue
rpaduKoB QYHKITHID

2. IlpouunTaiiTe NOMOTHUTEIBHYIO JIUTEPATYPY MO JAHHOWU TEME

3. BeimonnuTte 3a7aHus A CAMOCTOSITETILHON paboThI

3agaHus 108 cCaMOCTOSATEJbHOH PAadOThI

Bapmnanr 1

1. Tlo rpaduxy pymkmun Y =f(x) , U300paKEHHOMY Ha PUCYHKE, OIPEJEIINTE MPOMEKYTOK

yObIBaHHs (DYHKLIMH:
L (\—oo;5];2.1—6;4);3.[—6;4};4-(.’


http://www.studfiles.ru/preview/5701044/
http://www.webmath.ru/poleznoe/svoistva_funcsii.php
http://www.mathprofi.ru/grafiki_i_svoistva_funkcij.html

2. Tlo rpaduky pyHkumuu y=f(x) , 1300pa’keHHOMY Ha PUCYHKE, OIpeIeIuTh MAKCUMYM

U MUHUMYM (QYHKIUH.
3. Ilo rpaduky dbyHKIIUN y=f(x) , 1300paKEHHOMY Ha PHCYHKE yKa3aTb 00JIacTh

OIIPpCACIICHUA U 00/1aCcTh 3HAYEHHS (I)YHKI_II/II/I

4. o rpaduxy pynkunn y=f(x) , N1300pa’keHHOMY Ha PUCYHKE, yKa3aTh

MPOMEXYTKH, T f(x)>0

«w

Ty

=

&
I

W ><

=3

Y

[e=Y

5. Haiitu o6nacth onpenenenus pyHkuun Y =Vx—4 .
4 ;00
8
—00; 4];4.(—0; 4)
1.6
6. Ykaxure HanGoublIce 3HAUCHHE QYHKIMHA 7 =2x-10 Ha OTpPE3Ke -1;2]
1.-12;2.8;3.—6;4.—-2.
7. Tlpu Kakux 3HaueHHAX *~  QyHKmEs Y =2x—4 NPUHUMAET TOJI0KUTEIIbHBIC
3HaueHUs?
— 2; 00
I8
—00; 2}
1.6
=x"+2
8. Haiimure nymu pynkuun Y =X 74X
1.[-1;-2/;2./0/;3.10;2/;4.|0;—2|.
_ 2
9. TIocrpoiite rpaduk dpyaxuun: Y =[x—2[+3

Bapuanr 2

1. To rpapuxy pynxumn Y =f(x) , U300paKEHHOMY Ha PUCYHKE, OIIPEICIIUTE

HpOMC)KYTOK B03paCTaHI/I$I (I)YHKHI/II/I
4 ;00
—o0;4];2.[-5;4];3.(-5;4];4.1¢.

1.4



2. Tlo rpaduky QyHKIIMH y=f(x) , N1300pa’kKeHHOMY Ha PHCYHKE, OIIPEIeTUTh

MaKCUMyM U MHHUMYM (yHKIIUH.

3. TIlo rpaduky byHKIINN y=f(x) , 1300pa)KCHHOMY Ha PUCYHKE yKa3aTh 00J1aCTh

OIIpCACICHUA U 00J1aCTh 3HAYEHHUS (bYHKI_II/II/I

4. ITo rpaduxy dyHkunn y=f(x) , 1300pa)keHHOMY Ha PHCYHKE, YKa3aTh

MIPOMEXKYTKH, Te f (x)>0

[e=Y

A

4o

2]

\O

[y
Lt

=)

P

[e=y

_ 5
Haiiti o6macTh onpenenenus QyHKIUN Y= x+4
4 ;00
I8
—00;— 4]
4;00
|—00;=4]U[—4;00];2.(—4;00];3.0
2
y= 0,2]

. YKaXUTe HaMEHbIIIEe 3HAuYCHHUE (bYHKHHH - x+2 Ha OTPE3KE

-1

'_1; 2. 7,‘3.1,‘4.0,5.
. TIpu kakux 3HaueHmsax ~  Qyskmus Y =3x+6 IPUHUMACT OTPHLATEIIbHBIC 3HAYCHUS?
2;00
[=2;00);2.[6;3.[—00;—2]; 4.|—00; 2]
_ 2
. Haiinure nym pynxiun Y =3x—x"
1.1-1;3/;2.10;-3/;3./0/;4.10;3].
y=[x+2]+1

. [locTpoiite rpadux pyHKIUU:
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Hccnenoanue GpyHKuMU U NOCTpoeHue rpaduka

Jlureparypa:

OCHOBHbBIC HCTOYHUKU:

1. bammakoB M.M. Maremaruka. YueOonuk mist yupexaenuii HITO u CITO. —M..:
W3aTeNIbCKU LIEHTp «Akamemus», 2015

2. KonmoropoB A.H. u np. Anre6pa u Havana ananu3za. 10 (11) k1. — M., 2014.

ZIOHOHHI/ITGJ'IBHBIC HCTOYHUKMH:

—

KoHcnexThl nexnui
2. Ilpaktrueckue 3aJaHusl, pACCMOTPEHHBIE B ayAUTOPHU.

3. bammakoB M.M. Maremaruka (6a30Bb1ii ypoens). 10—11 k. — M., 2015.

4. Mopaxosuu A.I'. Anredpa, 10-11 knacc. YueOHuk 1115 00111€00pas. yupexxaeHuil, 2-e
n3., «MuemosuHa», 2014 1. 335¢

5. Bboromonos H.B., Camoiinenko II.M. MaremaTuka.: yaeOHUK AJis CCY30B. S-eu3a.M.:
Hpoda, 2015. —395¢

HNuTepHeT-pecypcesl:

1. http://www.kvadromir.com/plan.html
2. http://matemonline.com/metki/uccnenosanue- KLU/

3. http://xreferat.com/54/1967-2-postroenie-grafika-funkcii-razlichnymi-metodami-
samostovatel-naya-rabota-uchashihsya.html

BpeMs Ha BoInoJHeHHe — 3 yaca

ITo uToram BbINOJTHEHNS CTYACHT JA0JIZKEH MPeICTABUTh:

- BBINIOJIHEHHOE 3a7aHue 1o teme «VccnenoBanue GyHKINN U TOCTPOCHUE TpaduKar
B npouecce BbInoJiHeHUs] pa00ThI CTYAEHT /I0JI3KeH:

- MPOYUTATh JIUTEPATypy MO YKa3aHHOU TeMe

- BBIIIOJIHUTh TPEAJIOKEHHBIE 3aJaHUs

Kpurepun ouenku pesyjbrara


http://xreferat.com/54/1967-2-postroenie-grafika-funkcii-razlichnymi-metodami-samostoyatel-naya-rabota-uchashihsya.html
http://xreferat.com/54/1967-2-postroenie-grafika-funkcii-razlichnymi-metodami-samostoyatel-naya-rabota-uchashihsya.html
http://matemonline.com/metki/%D0%B8%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8/
http://www.kvadromir.com/plan.html

OneHka ypoBHsI TOATOTOBKH
[IpouieHT pe3ynbTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB) N
Oamn (oTMeTKa) BepOaIbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO

dopma npeacTaBaeHUs padoThI: TETPA/b C BHIIOJIHEHHBIM 33a/laHUEM
Ilepeyensn 3a1aHmii:

1. TloBropuTe Matepuan Jekuuu o teme: «McciaenoBanue GpyHKIIMK U TOCTPOCHUE
rpaduka»

2. IlpounTaiiTe NTONOIHUTEIBHYIO JUTEPATYPY IO JAaHHON TEME
3. BemonHuTe 3aMaHus IS CAMOCTOSATEIBLHOM pabOThI

3aganus 119 CaMOCTOATEJbHOH PAGOTHI

1. HccnenoBarh PyHKIMH U TIOCTPOUTH UX TPaPUKH:
) Y= 2—x—x;

2) y:2—V1—X ;

3) VTR

4) y:‘X+3‘_1
:X+i
5 YR

2. Cxema uccnenoBanus QyHKINU:
1) OGnactb onpeneneHus: GyHKIUH.
2) Hymu ¢pyHKmum.
3) IIpomexyTKH 3HaKOIIOCTOSIHCTBA (DYHKIUH.
4) MOHOTOHHOCTbH (PYHKIIMH.
5) Hawubonbiee u HauMeHbIIIee 3HAYCHUS DYHKITUH.
[Tocne nmpoBeaeHus MccaenoBanus GYHKIIMH 3a0aTh sl He€ TaONuIly 3HAYEHU U TIOCTPOUTD

rpaduk.

CamocrosiTeabHas padora Ne 31

Hanucarp KOHCHEKT IO TeMe



«OO0OpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIUN»
JIuteparypa:
OCHOBHBIE UICTOYHUKH:

1. Bboromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJ1s1 CCY30B. S-eu3a.M.:
Hpoda, 2015. —395¢

HOHOJ’IHI/ITeHBHHe HCTOYHUKMH:

1. bammakoB M.U. Maremaruka. Yueonuk mist yupexaenuid HITO u CI1O. —M..:
W3aTeNIbCKU LIEHTp «Akamemusi», 2015

2. KonmoropoB A.H. u ap. Anre6pa u Havana ananusa. 10 (11) k1. — M., 2014.

bammvakoB M.U. Matemaruka (6a30Bbiii ypoBenb). 10—11 k. — M., 2015.

MopakoBuu A.I'. Anre6bpa, 10-11 xnace. YueOnuk uis 001eo0pas.yapexacHuid, 2-e

n3., «MuemosuHa», 2014 1. 335¢

W

WuTepHer-pecypcesl:

1. http://1cov-edu.ru/mat analiz/funktsii/obratnie_trigonometricheskie/
2. http://mathus.ru/math/arcfun.pdf

Bpems Ha BbINOJHEHHE — 3 Yyaca

Ilo nToram BbINOJIHEHHSI CTYICHT J0JI2KEH MPEICTABUTD:
- KOHCIIEKT Ha TeMy «OOpaTHble TPUTOHOMETpUYECKUE (DYHKIHH

B npouecce BbINoJHEHUs PA0OTHI CTYAEHT 10JIKEH::

- IPOYMTATh JIUTEPATYpPy MO YKA3aHHOU TEME,

- paccMOTpeTh 0OpaTHBIE TPUTOHOMETpPHUECKHE (PYHKIINHU, KX CBOMCTBA U TpadUKH.
-HAIMCAaTh KOHCIEKT B COOTBETCTBUHM C 3aJIaHHEM

Kpurepun oueHnku pesyjabrara

YPOBHHM OCBOEHUS XapaKkTepucTUKa YpOBHS

1 JOIYCTUMBIT OTcyTcTBYET cHCTEMa B N3JI0KEHUH MaTepHaa, TEKCT OOJIbIIeit
YacThIO POCTO MEpenucan B popme uTar.

2 OcHoBHbIE TPeOOBaHMSI K KOHCIIEKTY BBIMOJIHEHBI, HO IIPU 3TOM
JOIYIIEHbI HENOYETHI. B 4aCTHOCTH, UIMEIOTCSI HETOYHOCTH B
BBICOKHIA HU3JI0KEHUH MaTepualia; OTCYTCTBYET JIOrMYECKast
[OCJIEAOBATEIBHOCTD B U3JI0KEHUN MaTepUalia

3 ONTUMAaJIbHBIN BoinonHeHsl  Bce TpeOOBaHMS K HANMCaHUIO KOHCIIEKTa: TeMa
OCBEII[EHAa [IOJIHOCTBIO, B TIOJIHOM OOBEME, 3alucCh CHAeJIaHbl
YETKO,5ICHO;.  3allUCH  PaCHpPENCIAIOTCS B ONPEICIIEHHOU

H3JIOKCHUS MaTCpHrajia.

nocacaoBaTCJIbHOCTH, OTBeanOIHeﬁ JIOTHYECKOU CTPYKTYpPC



http://mathus.ru/math/arcfun.pdf
http://1cov-edu.ru/mat_analiz/funktsii/obratnie_trigonometricheskie/

®opma npeacTaBIeHUs padOThI: KOHCIIEKT.

Ilepeyenn 3a1aHmii:

1.

(98]

[Mpourure wmarepman mo Teme: «OOpaTHbIE TPUTOHOMETPUUYECKUE
¢byakuum»: crp. 178-181 - boromomoB H.B., Camoitnenko  ILH.
Marematuka.: yaeOHuUK U1t ccy30B. S-em3a.M.: [Ipoda, 2010. — 395¢
W3yuure marepual o JaHHOW TEME B IPYTMX UCTOYHUKAX.

Bri6epute matepuan i1 KOHCIIEKTUPOBAHMSL.

[ToBTOpUTE METOAMYECKHE PEKOMEHIAIMH ISl COCTABJICHUS KOHCIIEKTOB
(npunoxxenue 3).

CocTaBbTe KOHCIIEKT B COOTBETCTBUU C 33/IaHUEM.

CamocrositeabHasa paoora Ne 32

Hanucarp koHcneKkT no teme «HenpepsIBHOCTD (PYHKIM U

Jlureparypa:

OCHOBHBIE UCTOUYHHKH:

1. bammakoB M.MU. Maremaruka. YueOHuk i yupexnaenuid HIIO u CIIO. —M.:
W3aTeNIbCKU LIEeHTp «Akamemus», 2015

Z[OHOHHI/ITGHLHHC HCTOYHHKU

—

Konmmoropos A.H. u np. Anrebpa u Havana ananuza. 10 (11) k1. — M., 2014.

2. bammakoB M.U. Matemaruka (0a3oBbiii ypoBenb). 10—11 ki — M., 2015.

3. Mopakouu A.I. Anrebpa, 10-11 kmacc. YueOHUMK 111 001eo0pas.yupexaeHui, 2-e
n3g., «Muemosuna», 2014 1. 335¢

4. boromonoB H.B., Camoiinenko IIL.1. MaremaTtnka.: y4eOHUK aJisi CcCy30B. S-em3a.M.:
Hpoda, 2015. —395¢

HNutepHeT-pecypcesl:

—

http://www.mathprofi.ru/nepreryvnost _funkeii_i_tochki razryva.html

2. http://www.math24.ru/%D0%BD%D0%B5%D0%BF

%D1%80%D0%B5%D1%80%D1%8B%D0%B2%D0%BD%D0%BE

%D 1%81%D1%82%D1%8C-%D1%84%D1%83%D0%BD%D0%BA

%D1%86%D0%B8%D0%B9.html

3. http://msu-students.ru/Math_lectures/lecS.pdf
4. http://www.studfiles.ru/preview/3220170/

Bpems Ha BbInoJHeHne — 3 yaca

Ilo uToram BbINOJIHEHHS CTYACHT JO0JIKCH NMPEACTABUTD:

- KOHCIIeKT Ha TeMy «HempepbIBHOCTD PyHKIIUN

B npouecce BbInoJHeHUs1 pa00ThI CTYACHT JI0JI/KEH:


http://www.studfiles.ru/preview/3220170/
http://msu-students.ru/Math_lectures/lec5.pdf
http://www.math24.ru/%D0%BD%D0%B5%D0%BF%D1%80%D0%B5%D1%80%D1%8B%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9.html
http://www.math24.ru/%D0%BD%D0%B5%D0%BF%D1%80%D0%B5%D1%80%D1%8B%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9.html
http://www.math24.ru/%D0%BD%D0%B5%D0%BF%D1%80%D0%B5%D1%80%D1%8B%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9.html
http://www.mathprofi.ru/nepreryvnost_funkcii_i_tochki_razryva.html

- IPOYMTATH JIUTEPATYPY MO YKA3aHHOU TEME,

- HAIIMCaTb KOHCIICKT B COOTBCTCTBHHU C 3aJaHHUCM.

Kpurepum oueHku pesyiabrara

YpoBHH OCBOEHHUS

XapakTepucTuKa ypoBHs

1 JIOITYCTHUMBIN

OTcyTCTBYET cHcTeMa B M3JIOKEHUU MaTepHana, TeKCT OoJbIueit
YaCThIO TMPOCTO TepenucaH B Qopme mwutar. JomymieHsr 2-3
OLIMOKH IIPU OTBETE HA BOIPOCHI.

2 BBICOKHUI

OcHOBHEBIC Tp€6OBaHI/I5[ K KOHCIICKTY BBIIIOJIHCHBI, HO IIPH 3TOM
JOITYIICHBI HEJIOYETEL. B YaCTHOCTH, HMCIOTCA HCTOYHOCTH B
H3JI0KCHUU Mmarepuala, OTCYTCTBYET JJOTHYCCKas
MMOCJICAOBATCIIBHOCTL B U3JIOKCHUU MaTcpualia HpaBI/IJ'IBHO JaHbI
OTBETHI HA BOIIPOCHI.

3 ONTHMAIbHBIA

BeimonHensl  Bce TpeOOBaHMS K HalMCAaHUIO KOHCIEKTa: Tema
OCBEII[EHA TIIOJIHOCTBIO, B TIOJIHOM OOBEME, 3aluCH CJeJIaHbl
YETKO,SICHO;.  3alMCH  pacHpelesiiloTcs B ONPEIEIIEHHOU
NOCIEI0BATEIbHOCTY,  OTBEYAIOLIEH  JIOTMYECKOM  CTPYKTYype
U3J10’KeHMsI MaTtepuana. [IpaBuibHO AaHBI OTBETHI HA BOIPOCHI.

®opmMma npeacTaBIeHUsA PadOThI: KOHCIIEKT.

Ilepeyenn 3a1anmid:

1. TIIpourute Matepuain no teme: «HenpepwsiBHOCTH hyHKIIMM»: cTp. 137-138
bammvakoB M.U. Matemaruka. YueOuuk mis yupexaeauit HITO u CIIO. —

M.: u3gatenbCkuil HeHTp «Akaaemus», 2012

2. HW3yuwute marepuain no JaHHOM TEME B JPYTUX UCTOUHUKAX.

3. IloBTOpUTE METOOMYECKHE PEKOMEHNALMU AJIS COCTABICHUS KOHCIIEKTOB
(npunoxenue 3).

4. CocTaBbTe KOHCIIEKT B COOTBETCTBUU C 3a/IaHUEM.

5. OrtBerpbTe mnHcbMEeHHO Ha Bompochl cTp 138-139 mo rpaduxy( a)-1

BapuaHT, 0) 2 BapHaHT)

Tema 8. MHOrorpaHHMKH U KpyIJble Teaa
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CocTaBUTh MCTOPMYECKYIO CIIPABKY O BOSHUKHOBEHUH HA3BAHM I

Jlureparypa:

OCHOBHBIE UCTOYHUKH:

reOMETPHUIECCKHUX TEJl




1. Teomerpus 10-11: yuel. st 00meodpazoBar. yupexkeHui: 6a30BbIit 1 podwit. ypoBHH/
[ J.C. Atanacsn, B.®. byrysos, C.b. Kanomues u ap.].-17-e uzn.-M.: [Ipocsemenue,
2014r

2. bammvakoB M.U. Matemaruka. Yueouuk mis yupexaeanit HITO u CITO. —M.:
M3aTeNIbCKUM LEHTpP «Akamemus», 2015

Z[OHOHHI/ITGHBHHC HCTOYHHKU

1. KOHCHEKTHI JIEKIIHIA.
2. bammakoB M.U. Marematuka (6a30Bbiii ypoBeHs). 10—11 k1. — M., 2015.

3. MopakoBuu A.I. Anre6pa, 10-11 kmace. YueOHuK 1)1 00111€00pa3. yupeKaeHHM, 2-¢
3., «MHaemo3uHay, 2014 1. 335¢

4. boromonos H.B., Camoiinenko [1.M. MaremaTnka.: yaeOHUK 1Jis CCY30B. S-eu31.M.:
Hpoda, 2015 —395¢

HNutepHeT-pecypcesl:

1) http://navagrudak.narod.ru/people/evklid/main.html
2) http://www.profistart.ru/ps/blog/21519.html

3) http://antique_philosophy.academic.ru/156/EBJOKC_KHHNJICKUI
4) http://www.abc-people.com/data/archimed/
5) http://www.apxu.ru/article/geoforma/geoform/prizma i_piramida.htm

BpeMs Ha BoInoJiHeHHe — 2 yaca

Ilo uToram BbINOJIHEHUS CTYACHT JOJIZKCH MPEACTABUTD:
- HCTOPHUYCCKYIO CIIPABKY O BOBHUKHOBCHUU Ha3BaHUM reOMCTPUYCCKUX TCII

B npouecce BbInoiHeHUs1 pa00ThI CTYAEHT 10JIZKEeH:
- U3y4YUTh JTUTEPATypy MO JAHHOU TeMe
- COCTaBUTb UCTOPUUECKYIO CIIPABKY O BOSHUKHOBEHHH HA3BAHUU T'€OMETPUUYECKUX TEJ

Kpurepun onenku pesyjabrara

YpoBHH OCBOEHHUS XapakTeprucTUKa ypOBHS

1 I[Ol'Iy'CTI/IMHﬁ I/ICTOpI/I‘-IeCKaH CIIpaBKa COCTaBJICHA COIVIACHO IPCIIOKCHHOI'O
mIaHa, HO OTCYTCTBYCT CHUCTEMaA B U3JIOKCHHUHN MAaTCpHrajla

2 BBICOKHI I/ICTOpI/I‘-IeCKaSI CIIpaBKa COCTaBJICHA COIVIACHO IPCIIIOKCHHOIO
IJjiaHa, HO €CTb HEAOYCThI B U3JIOKCHUN MAaTCpHaia.

3 ONTUMAaJIbHBIN Hcropruueckass crnpaBKka COCTaBJI€HA COITIACHO IPEMIOKEHHOIO
IUIaHa, MaTepual Moj00paH UHTEPECHBIH, 3aUCH C/IEJIaHbl YETKO,
IPaMOTHO.



http://www.apxu.ru/article/geoforma/geoform/prizma_i_piramida.htm
http://www.abc-people.com/data/archimed/
http://antique_philosophy.academic.ru/156/%D0%95%D0%92%D0%94%D0%9E%D0%9A%D0%A1_%D0%9A%D0%9D%D0%98%D0%94%D0%A1%D0%9A%D0%98%D0%99
http://www.profistart.ru/ps/blog/21519.html
http://navagrudak.narod.ru/people/evklid/main.html

(I)opMa npeacraBJICHUSA paﬁDTbIZ TETPaAb C BBIIIOJJHCHHBIM 3a/[aHUCM

Ilepeyenn 3aganmii:

—

Haiinute B UnTepHeTe mim yueOHOU uTepaType HEOOXOIUMBIN MaTepral

2. CocTaBbTe UCTOPUYECKYIO CIIPABKY IO IJIAHY:

1) Omnpenenenue MWIMHIAPA, TPU3MBI, ApAIIICICTUINIEA U TUPAMUIbBI Y
EBxmupa.

2) Omnpenenenue konyca y Jlemokpura u EBnokca Kuuackoro.

3) Omnpenenenue 1mapa u chepudeckoit moBepxuoctu y EBkimna u Apxumena.
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BbinosiHenne mojaes e MHOTOrPAHHUKOB
Jlureparypa:
OCHOBHBIE UICTOYHHUKU:

1. Teomerpus 10-11: yue6. miast 061meodpazoBar. yupexxaeHuit: 6a30BbIit 1 Mpodui. ypoBHH/
[ JI.C. Atanacsn, B.®. byry3os, C.b. Kanomues u ap.].-17-e uzn.-M.: [Ipocsemenue,
2014r

2. bammakoB M.U. Matemaruka. Yueouuk mis yupexaeanit HITO u CIT1O. —M.:
M3JIaTeIbCKUN TEHTp «Akagemus», 2015

HOHOHHI/ITGHBHBIG HUCTOYHUKMU.

1. KoHcnekTsl JeKIHil.
2. bammakoB M.U1. Maremaruka (6a30Bbiit ypoBeHb). 10—11 k. — M., 2015.

3. Mopakosuu A.I'. Anrebpa, 10-11 xnacc. YueOnuk ams obmeodpas.yupexaeHuii, 2-e
u3g., «MHuemo3uHay, 2014 . 335¢

4. boromonos H.B., Camoiinenko I1.M. Maremaruka.: yaeOHUK 17151 cCy30B. S-en3a.M.:
Hpoda, 2015. —395¢

HNuTepHeT-pecypcebl:

1. http://mnogogranniki.eto-ya.com/rekomendacii-po-izgotovleniyu-bumazhnyh-

modelej
2. http://zvzd3d.ru/FromBumaga.html


http://zvzd3d.ru/FromBumaga.html
http://mnogogranniki.eto-ya.com/rekomendacii-po-izgotovleniyu-bumazhnyh-modelej
http://mnogogranniki.eto-ya.com/rekomendacii-po-izgotovleniyu-bumazhnyh-modelej

3. http://fb.ru/article/148884/kak-sdelat-iz-bumagi-mnogogrannik-mnogogranniki-iz-

bumagi---shemyi
4. http:/nsportal.ru/ap/library/drugoe/2012/11/11/krasota-v-geometriisozdanie-modeley-

pravilnykh-mnogogrannikov

BpeMs Ha BbINOJHEHHE — 3 yaca

ITo uToramM BbINIOJIHEHHS CTYACHT JOJIZKCH MPEACTABUTD:
- MOJCJIA IMPAaBUJIIbHBIX MHOTOI'PAHHUKOB: TCTPAasap, Ky'6, OKTasp, UKOCAd3Ap, A0ACKAIP.

B npouecce BbINMOJIHCHUSA paﬁoTbl CTYACHT OOJIZKCH:

= paCcCMOTPECTh PA3BCPTKU IMPABUJIbHBIX MHOTI'OT'PAaHHUKOB

- cacjiaTb MOACIUW MHOT'OT'PpaHHHUKOB.

Kpurepuu onenku pesyiabrara

YpoBHUM OCBOEHHUS

XapakTepucTUKa ypOBHS

1 JOTTyCTUMBIN

BpInonHeHO HE MEHEe MOJOBUHBI MOZENEH BCEX MPEIIOKEHHBIX
MHOTOTpaHHUKOB. Pa0oTa BBIMOJIHEHA MPABMIBHO M aKKypaTHO,
HO UMEIOTCS HEKOTOPBIE HEIOYETHI.

2 BBICOKHUH

BrinonaHeHbI MOACTH BCEX MNPEIIOKCHHBIX MHOTOI'PaHHUKOB.
PabGoTa BeINOJIHEHA IMPAaBUJIBHO U AKKYpPaTHO, HO UMCHOTCA
HCKOTOPBIC HEAOYCTHI WM HC BBIIIOJIHCHA OJHA MOJCIIb
MHOT'OI'paHHHKaA.

3 ONTHMAIbHBIA

BrinonHensl Mofeu BCeX MPEUIOKEHHBIX MHOTOIPaHHUKOB.
Pabora BbInOIHEHA TPABUWIIBHO U aKKYpPaTHO.

<I)0pMa npeacTaBJICHUA paﬁﬂTbIZ MOZJCJIN NMPpaBUJIIbHBIX MHOTOT'PaHHUKOB.

Ilepeuens 3agaHui:

(98]

IIpoutnTe Marepuan o teme: «MHororpanHuku. IIpaBunbHble U
MIOJIyTIPaBUJIbHBIE MHOTOIPAHHUKH»

[Ipounraiite ykazaHus K BBIIOJIHEHUIO paObOThI

BrinonHuTe pa3BepTKU MHOITOIPAaHHUKOB.

BelnosnauTE MOAEIN MHOTOI'PaHHUKOB.

3agaHus 11 NPAKTHYECKOH PadoThl

Ykazanus K paoore:

OZ[HI/IM U3 CIIOCOOOB HU3TOTOBJICHUS MMPAaBUWJIBHBIX MHOI'OI'PAaHHUKOB ABJIACTCA crocob ¢

HCIIOJIb30BAHUEM, TaK HAa3bIBACMBIX, paBBépTOK.

Ecnu MOJCJIb MTOBEPXHOCTHU MHOT'OTPaHHUKA U3IOTOBJICHA U3 ruOKOro HEPACTAKUMOT'O MaTcpuajia

(bymaru, TOHKOTO KapToHa W T. 1), TO 3Ty MOJEIb MOXHO pa3pe3aTh 10 HECKOIBKUM pEOpamM H

pa3BEepHYTh TaK, YTO OHA IPEBPATUTCSH B MOJEIb HEKOTOPOTO MHOTOYTOJIbHHMKA. DTOT MHOTOYTOJIBHUK
Ha3bIBAIOT Pa3BEPTKOM MOBEPXHOCTH MHOTOTpaHHHKA. JIJIsl TIOMydeHHs MOJICTM MHOTOTPaHHUKA YI00HO



http://nsportal.ru/ap/library/drugoe/2012/11/11/krasota-v-geometriisozdanie-modeley-pravilnykh-mnogogrannikov
http://nsportal.ru/ap/library/drugoe/2012/11/11/krasota-v-geometriisozdanie-modeley-pravilnykh-mnogogrannikov
http://fb.ru/article/148884/kak-sdelat-iz-bumagi-mnogogrannik-mnogogranniki-iz-bumagi---shemyi
http://fb.ru/article/148884/kak-sdelat-iz-bumagi-mnogogrannik-mnogogranniki-iz-bumagi---shemyi

CHavaJia U3rOTOBUTH Pa3BEPTKY €T0 MOBEPXHOCTH. [Ipu 3TOM HEOOXOMUMBIMU UHCTPYMEHTAMHU SIBJISTFOTCS
KJIeW 1 HOKHULIBI. MOJIel T MHOTOTPAaHHHUKOB MOXKHO CJIeJIaTh, MOJIb3YACh OJIHOW pa3BEpPTKOM, Ha KOTOpOH
OyayT pacnonokeHsl Bce Tpanu. OHAKO B 3TOM ciydae Bce TpaHu OyIyT OJHOTO IIBETA.

= = = = =

TeTpasgp Ky6 Okraapgp

Wkocaaap dopnekaspp
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HOI[FOTOBI/ITI) COOﬁHleHI/Ie o TeMe
«[IpaBUJIbHBIC H OJYNPABUIbHBIE MHOTOIPAHHUKH»
Jlureparypa:

1. Teomerpus 10-11: yue6. miast o6meodpazoBar. yupexxaeHuit: 6a30BbIil u Mpodui. ypoBHH/
[ J.C. Atanacsn, B.®. byrysos, C.b. Kanomues u ap.].-17-e uzn.-M.: [Ipocsemenue,
2014r

2. bammvakoB M.U. Matemaruka. Yueouuk mis yupexaeanit HITO u CITO. —M.:
W3JIaTeIbCKUN TEHTp «Akagemus», 2015

JIOHOHHI/ITGHI)HBIG HUCTOYHUKMU.

1. KoHCIEeKTbI JeKIuii
2. bammaxoB M.M. Maremaruka (0a30Bbiif ypoBeHs). 10—11 k1. — M., 2015.

3. MopakoBuu A.I'. Anredpa, 10-11 xnacc. YueOnuk ams obmeodpas.yupexaenuii, 2-e
u3g., «MHuemo3uHay, 2014 1. 335¢



4. boromonos H.B., Camoiinenko I1.M. Maremaruka.: yaeOHUK 1J1s1 cCy30B. S-eu3a.M.:

Hpoda, 2015. —395¢

HNutepHeT-pecypcebl:

1.

W

9]

6.
7.

http://mirznanii.com/info/pravilnye-mnogogranniki-2 315332
http://refdb.ru/look/2978877.html

http://studyport.ru/referaty/tochnyje-nauki/3927-pravilnye-i-polupravilnye-

mnogogranniki-platonovy-i-arhimedovy-tela

http://www.school-37.ru/downloads/poly/uniform/convex/archimedean/..htm
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B&8%D0%BC

%D0%B5%D0%B4%D0%BE%D0%B2%D0%BE %D1%82%D0%B5%D0%BB

%D0%BE

http://mnogogranniki.eto-ya.com/vypuklye-mnogogranniki
http://www.waylove.ru/t195

BpeMs HA BbIIOJHEHHE — 2 Yaca

Ilo uToramM BbINOJTHEHUS CTYACHT JOJIZKCH MIPEACTABUTD:
- COO6I_I_[CHI/Ie Ha TEMY ((HpaBI/IJ]LHBIe U NOJIYIIPAaBHUJIbHBIC MHOTOI'PaHHUKH

B npouecce BbINoJIHeHUsI pA0OTHI CTYICHT JA0JI/KEeH:

- IPOYMTATh JIUTEPATYPY MO YKA3aHHOU TEME,

-pPaCCMOTPECTH MMPABUIIBHBIC MHOTOI'PAHHUKHU W MOJIYIIPABUJIBHBIC MHOTOI'PAaHHUKH, UX 3JICMCHTHI,

Ha3BaHUC, TPUMCHCHUC.

Kpurepun onenku pesyjabrara

YpoBHH OCBOEHHUS

XapakTepucTUKa ypOBHS

JIOITyCTUMBIN

OTCcyTCTBYET CUCTEMA B U3NIOKEHUH MaTepraia, TEKCT OOJbIIONH,
HapyIIEHBI MPaBHUJIa COCTABIICHHUS MMPE3CHTAIUH.

BBICOKUN

BeinosiHeHs! Bce TpeOOBaHUS: TeMa OCBEIIEHA ITOJIHOCTBIO, B
IIOJIHOM 00BEME, 3aIUCH CJIENIaHbl YETKO, SICHO; 3aIIHCU
pacrpenensoTcs B ONPeAeIeHHO 10CIe10BaTebHOCTH,
OTBEYAIOILIEH JIOTHYECKON CTPYKTYpE U3JI0KEHHS MaTepuasa, Ho
IpU 3TOM JONYIIEHbI HEA0UETHI.

OIITUMAJILHBIN

BoimonHensl  Bce TpeOoBaHHWS: TeMa OCBEIIEHA MOJIHOCTHIO, B
HOJHOM 00bEMe, 3allUCH  CHAEJIaHbl 4YETKO, SICHO; 3alluCU
paclpenensoTcs B ONPENCIIEHHOM  IOCIEA0BaTeIbHOCTH,
OTBEYAIOIIEH JJOTHYECKON CTPYKTYpE U3JI0KEHHS MaTepuaa.

®opma npeacTaBiIeHns padoThI: COOOLICHUE

Ilepeyenn 3a1aHmii:

[ToBropute wmatepuan Jekuuu 10 Teme  «lIpaBunbHbIE
MHOTOTPaHHUKID)



http://www.waylove.ru/t195
http://mnogogranniki.eto-ya.com/vypuklye-mnogogranniki
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B8%D0%BC%D0%B5%D0%B4%D0%BE%D0%B2%D0%BE_%D1%82%D0%B5%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B8%D0%BC%D0%B5%D0%B4%D0%BE%D0%B2%D0%BE_%D1%82%D0%B5%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B8%D0%BC%D0%B5%D0%B4%D0%BE%D0%B2%D0%BE_%D1%82%D0%B5%D0%BB%D0%BE
http://www.school-37.ru/downloads/poly/uniform/convex/archimedean/..htm
http://studyport.ru/referaty/tochnyje-nauki/3927-pravilnye-i-polupravilnye-mnogogranniki-platonovy-i-arhimedovy-tela
http://studyport.ru/referaty/tochnyje-nauki/3927-pravilnye-i-polupravilnye-mnogogranniki-platonovy-i-arhimedovy-tela
http://refdb.ru/look/2978877.html
http://mirznanii.com/info/pravilnye-mnogogranniki-2_315332

JIuteparypa:

. IIpourure marepuan no teme: «MHororpaHHuku. [IpaBuibHbIE U

NOJYNpaBUIbHBIE MHOTOTPAaHHHKH» B  JPYIMX  HCTOYHHKAX
UHpOpMAITUH

. HOBTOpI/ITC MCTOANMYCCKHUEC  PCKOMCHIAIIWMHU 110  HAIIMCAHHUIO

COOOIIIEHNUS.

. HO,Z[FOTOBBTC COO6H.[€HI/IG B COOTBCTCTBHH C 3aJaHUCM.
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Penienue 3agau mo reme:

«MHOFOFpaHHHKH H X MOBEPXHOCTH»

1. Teomerpus 10-11: yueO. ayis 001meoOpa3oBar. yupexaeHui: 6a30BbIi U MpoduiI. ypoBHU/
[ J.C. Atanacsn, B.®. byry3os, C.b. Kanomues u ap.].-17-e uzn.-M.: [Ipocseienue,

2014r

2. bammakoB M.U. Matemaruka. Yuebnuk s yupexaeanit HITO u CI1O. —M.:
M3JIaTeIbCKUNA LEHTp «Akagemus», 2015

I[OHOJIHI/ITGJIBHBIG HUCTOYHUKMU.

1. KoHcCHekTsl TeKIui

2. llpaktuyeckue 3aJaHus, pPACCMOTPEHHbIE B AyJUTOPHUH.

3. bammakoB M.W. Maremaruka (6a30Bbiit ypoBenb). 10—11 k1. — M., 2015.

4. Mopaxosuu A.I'. Anredpa, 10-11 knacc. YueOHuk 1115 0011eo0pas.yupexxaeHuil, 2-e
u3x., «Muemo3unay, 2014 r. 335¢

5. Bboromonos H.B., Camoiinenko II.M. MaremaTuka.: yaeOHUK AJis CCY30B. S-en3a.M.:

Hpoda, 2015. — 395¢

WuTepHeT-pecypcesr:

1.

2.

3
4,

http://math4school.ru/mnogogranniki.html

http://www.bitclass.ru/math/theory/

%D0%A1%D1%82%D0%B5%D1%80%D0%B5%D0%BE%D0%BC

%D0%B5%D1%82%D1%80%D0%B8%D1%8F/%D0%9C%D0%BD%D0%BE

%D0%B3%D0%BE%D0%B3%D1%80%D0%B0%D0%BD%D0%BD

%D0%B8%D0%BA%D0%B&

http://mirznanii.com/info/osnovnye-vidy-mnogogrannikov-i-ikh-svoystva 314280
http://mirznanii.com/info/osnovnye-vidy-mnogogrannikov-i-ikh-svoystva 314280

Bpems Ha BbinoJaHeHne —4 yaca



http://mirznanii.com/info/osnovnye-vidy-mnogogrannikov-i-ikh-svoystva_314280
http://mirznanii.com/info/osnovnye-vidy-mnogogrannikov-i-ikh-svoystva_314280
http://www.bitclass.ru/math/theory/%D0%A1%D1%82%D0%B5%D1%80%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%B3%D1%80%D0%B0%D0%BD%D0%BD%D0%B8%D0%BA%D0%B8
http://www.bitclass.ru/math/theory/%D0%A1%D1%82%D0%B5%D1%80%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%B3%D1%80%D0%B0%D0%BD%D0%BD%D0%B8%D0%BA%D0%B8
http://www.bitclass.ru/math/theory/%D0%A1%D1%82%D0%B5%D1%80%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%B3%D1%80%D0%B0%D0%BD%D0%BD%D0%B8%D0%BA%D0%B8
http://math4school.ru/mnogogranniki.html

Ilo uToramM BbINIOJIHEHHS CTYACHT JOJIZKCH NMPEACTABUTD:
- BBIIIOJJHCHHOC 3aaHHUC I10 TCMC ((MHOFOFpaHHI/IKI/I H UX ITIOBCPXHOCTH»

B npouecce BbINMOJIHCHUSA paﬁoTbl CTYACHT JOJIKCH:

- IPOYMTATH JIUTEPATYPY MO YKA3aHHOU TEME,

- BBIIIOJIHUTL HPCATIOKCHHBIC 3a1aHUs

Kpurepuu onenku pesyiabrara

IIpoueHT pe3y/IbTaTuBHOCTH
(MpaBUIIBHBIX OTBETOB)

OreHka ypoBHS IOJITOTOBKH

Oamn (oT™MeTKa)

BepOAJIbHBIN aHAJIOT

90 + 100 5 OTIIMYHO

80 + 89 4 XOpOII0

70 +79 3 YIIOBJIETBOPUTEIBHO
menee 70 2 HEYJIOBJIETBOPUTEIHLHO

1
2.
3.
4

(I)opMa npeacTaBJICHUSA paﬁoTbII TETpadb C BbIIIOJIHCHHBIM 3aJIaHUCM

Ilepeuens 3agaHui:

[ToBTOpHUTE MaTepuan gekuui o reme « MHOrorpaHHuku. Pemenue 3agau»
N3yuute marepuan o treme «MHOTOrpaHHUKW» B APYTHX UCTOYHHUKAX HH(POpMALIUU

IIpounTaiiTe TEOpETUYECKUI MaTeprall, IPUBEICHHBIN HUKE

BrimonHute 3agaHus JIJ1s1 CaMOCTOSTEIbHOM paGOTH

TeopeTnuecKHii MATEPHAJ

[Tmomaasio MOBEPXHOCTH MHOTOTPAHHHKA 10 OTIPEACIICHUI0 CINTACTC CyMMa TUTOIIAIeH, BXOAAIINX B

9Ty NOBCPXHOCTH MHOT'OYT'OJIbHUKOB.

OcHoBHBIe GopMyJIbI

Neni/m HaunmenoBanue N3o00paxenne IInomans 6oxoBOJ U
MHOIOrPaHHHKA M10JIHOM NNOBEPXHOCTH
2
1 Ky : S,=6a




2 IpsiMOYyroIbHbII | S,=2ab+2ac+2ac
napaJuiesenunes :
|
|
|
|
|
Jo— -
/
/
/
/
3 Ipu3zma : : S;,=p'H
|
|
: : S,=S5;+28,
I I
| |
| [
| |
| [
4’1-___- L
4 11 s
upamMuaa \ Sazép -h
S,=S84+S,
4
B

3ananus 18 CaMOCTOATEIbHOH PAGOTHI

Bapuant 1

1. UYemy paBHa IUIOIAab MOBEPXHOCTH Kyba ¢ pedpom 1?

2. Haiigure momanps 60KOBOH MOBEPXHOCTH MPABHIFHON MIECTUYTOIBHON MPU3MBI, CTOPOHA

OCHOBaHMs KOTOpOii paBHa 5 cM, a BeicoTa 10 cMm.
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3. HaiinuTe miomanb 60KOBOH MOBEPXHOCTH MPAaBUIBHON YETHIPEXYTONBHON MUPAMUABI, CTOPOHA
OCHOBaHHS KOTOPOH paBHa 6 cM U BBICOTA 4 CM.

4. Kak u3MeHsTCs IIomaan OOKOBOH | IMOJHOW MOBEPXHOCTEH MUPAMU/IBI, €CIIU BCe €€ péopa: a)
YBENWYUTH B 2 pa3a; 0) yMEHBIINUTH B 5 paz?

5. Uemy paBHa ILIOIIaJb TOBEPXHOCTH IPABHIBHOTO TETpasdpa ¢ pedpom 1?

6. OcHOBaHHEM NPSMOM TPEYrONbHOM MPU3MBI CITYKUT IPAMOYTOIbHBIN TPEYrOJIBHUK C KaTeTaMu 3
cM U 4 cM, BeicoTa mipu3Mel paBHa 10 cM. Haiinure mionaas mOBEpXHOCTH JaHHOU MTPU3MBL.



10

BapuanT 2

P e i

1. O6weMm Kyba pasen 8 m°. Halinure miomans ero MIOBEPXHOCTH.

2. OcHOBaHHEM NPSAMON TPEYroIbHON MPU3MBI CITYKUT IPAMOYTOJIBHBIN TPEYrOJIbHUK C KaTeTaMu 3

cM ¥ 4 cM, BeIcOTa pu3MBI paBHa 10 cMm. HaiinuTe Turomnans mMoBEpXHOCTH JAHHON IPU3MBL.

10

-
-

A
‘\hh
\
A"

-

P = -

bl
~
~

3. HaiimuTe mromnaabs 60KOBOM MOBEPXHOCTH MPABUIIFHONU TPEYTOIBHON MTUPAMHUJIBI CO CTOPOHOU

OCHOBaHUS 6 CM U BBICOTOI 1 cM.

S

B

4. Kak u3MeHuTCS IIoaab MOBEPXHOCTH Ky0a, €ClId KaXKI0€ ero pedpo YBEIMYUTH B: a) 2 pasa; 0)
3 pa3a; B) n paz?



5. Uemy paBHa IUIOMIA(b TOBEPXHOCTH OKTa3pa ¢ pedpom 1?

6. HaiimuTe mIomams MOBEPXHOCTH MPSMOHN PU3MBI, B OCHOBAHUH KOTOPOH JICKUT POMO C
JMaroHasiMu 6 cM U 8 cM 1 O0KOBBIM pedpom 10 cm.

10
s T TTTET=
- ~ 6 L - =

e 8_. - z -

P ~
=

CamocrosaTenabHas pagora Ne 37
Penienue 3agau 1mo reme
«Tena BpamieHus: 1 X MOBEPXHOCTID)

Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. Teomerpus 10-11: yueO. ayis 001meoOpa3oBar. yupexaeHui: 6a30BbIil U MpoduiI. ypoBHU/
[ J.C. Atanacsn, B.®. byrysos, C.b. Kanomues u ap.].-17-e uzn.-M.: [Ipocselenue,
2014r



2. bammakoB M.U. Matemaruka. Yueonuk s yupexaeanit HITO u CIT1O. —-M.:
W3/IaTeNIbCKUNA LEHTp «Akagemus», 2015

HOHOJ’IHI/ITeHBHHe HCTOYHUKMH:

—

KoHcnexThl nexnui
2. Ilpaktuueckue 3a7aHusl, pACCMOTPEHHBIE B ayAUTOPHH.

3. bammakoB M.W. Maremaruka (6a30Bbiii ypoBenb). 10—11 k1. — M., 2015.

4. Mopaxosuu A.I'. Anredpa, 10-11 knacc. YueOHuk 11151 0011eo0pas.yupexxaeHuil, 2-e
n3g., «Muemosuna», 2014 1. 335¢

5. Bboromonos H.B., Camoiinenko I1.M. MaremaTuka.: yaeOHUK AJis CCY30B. S-en3a.M.:
Hpoda, 2015. —395¢

HNutepHeT-pecypcesl:

1. http://math4school.ru/tela_vrashhenija.html
2. http://egemaximum.ru/tela-vrashheniya-formulyi-obema-i-ploshhadi-poverhnosti/

Bpems Ha BbIoJHEeHHE — 4 4yaca

ITo uToram BbINOJTHEHUS CTYACHT OT0JIKEH NMPECACTABUTH:
- BBIIIOJIHCHHOC 3aJaHHEC 10 TCMEC « Tena BpalICHUA U UX ITOBCPXHOCTH

B npouecce BbInoJHeHUs1 pa00ThI CTYACHT 10JI/KEH:
- IPOYUTATh JUTEPATypy MO YKa3aHHOU TeMe,
- BBIIIOJIHUTH IPEAJIOKEHHbIE 3aJaHUs

Kpurepun onenku pesyjabrara

OreHKa ypOBHSI TOATOTOBKH
[IpoueHT pe3yIbTaTuBHOCTH
MPABUJIbHBIX OTBETOB
(1p ) Oayut (0OTMETKA) BepOAIbHBIN aHAJIOT
90+ 100 5 OTJIMYHO
80 + 89 4 XOpOIIIO
70 =79 3 YIIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYIOBJIETBOPUTEIBHO

®opma npeacTaBaeHus padoThI: TETPA/lb C BHIIIOJIHEHHBIM 33/JaHUEM
Ilepeyenn 3aganmii:

Ilepeyenn 3a1aHmii:


http://egemaximum.ru/tela-vrashheniya-formulyi-obema-i-ploshhadi-poverhnosti/
http://math4school.ru/tela_vrashhenija.html

—

IToBTOpHTE MaTepuai JeKUUH 110 TemMe « Tena BpallleHnus U UX TIOBEPXHOCTU»

2. I/ISY‘II/ITG mMarcepuall 1o TeMe «Tena BpalllCHUA U UX ITOBEPXHOCTHU» B APYIUX UCTOYHHUKAX

UHPOpMAITUH

W

TeopeTnuecknii MaTepHaJa

[IpouuTaiiTe TeOpeTUUECKUI MaTepra, NPUBEICHHBINA HUKE
BrimonmHuTe 3a1aHUs I CAMOCTOSITEIILHOW pabOTHI

Neni/m HaumeHnoBanmne
¢uryps1

HN3006pa:kenue

dopmyaa
mJjiomaaen
MOJIHOM 1
0oKoBOI
MOBEPXHOCTH

1 uaunap

S,=2nRH

S,=2nRH+2 R

2 Konyc

Ss=nRI

S,=nRI+n R’

3 Cdepa, map

S,=4nR’

3ananus 18 CaMOCTOATEIbHOH PAGOTHI

Bapuant 1




Panuyc ocHOBaHMs IMIMH/pPA paBeH 2 M, BbicoTa - 3 M. HaiinuTe miomians 60KoBOM
TTOBEPXHOCTH M 00BEM IMUITUHAPA.

o

I[nomans 0CEBOro ceveHus NUIKMHapa paBHa 4 M>. Halinure miomans 60KOBOi IIOBEPXHOCTH K
00beM IWIMHIPA.

JlBa munmHapa 00pa30BaHbl BPAIlEHHMEM OJHOTO M TOTO e IPSMOYIOJIbHUKA BOKPYT €ro
HEpaBHBIX CTOPOH. PaBHBI 1M y 3THX UWJIMHAPOB IUIOLIAIH: a) OOKOBBIX; 0) MOJHBIX
MTOBEPXHOCTEH?; B)OOBEMBI?

[Tnomans 60KOBOI MOBEPXHOCTH KOHYCA B JBa pa3a OoJbIlle TUIOIIaI OCHOBaHUs. Halimqure yron
MEXIy 00pasyrolieii KoHyca U MI0CKOCThI0 OCHOBAHHUS.

[Lnomaas 6obIIoro Kpyra mapa pasia 3 cvm”. Haliaute miomais oBEpXHOCTH U 00bEM HIapa.

[Tmomaay mMoBepXHOCTEH ABYX IIAPOB OTHOCATCS Kak 4 : 9. Haliaure oTHOIIEHUE X JHAMETPOB.



8. IIpsMOyrompHUK BpamiaeTcs BOKPYT OJHON U3 CTOPOH, paBHOH ScM. [Imomans 60koBOM

MOBEPXHOCTH LIMIMH/PA, IOTYYEHHOTO MIPH BpalleHuu, pasHa 100 T oM. Haiigute miomap

MPSIMOYTOJIBHUKA.

Bapuanr 2

1. OceBoe ceueHue nuaUHApA - KBaapar. [lnomans ocHoBanus pasHa 1. Haiinure miomaan
TTOBEPXHOCTH M 00BEM IMUITUHAPA.

2. Pammyc ocHOBaHHS KOHYCa paBeH 3 M, BbIcOTa - 4 M. HaiiuTe 1iomiais TOBEpXHOCTH U 00bEM
KOHYCA.

3. Oobpasyromas KoHyca paBHa 4 M, a yroJ MPpH BEPIIHHE 0CEBOTO cedeHus paBeH 90°. Berancinre
TIOIIa]Th OOKOBOU IMOBEPXHOCTH M 00BEM KOHYCA.



4. JlBa KoHyca 00pa30BaHBI BpallleHUEM OIHOTO M TOTO € MPSMOYTOJbHOTO TPEYroJbHUKa BOKPYT
€ro HepaBHBIX KareToB. PaBHBI JM y 3THX KOHYCOB IUIOIIAAM: a) OOKOBBIX; 0) IONHBIX
noBepxHocTei? B)oObeMbI?

5. Kak u3MeHHTCS MII011a1b MOBEPXHOCTH U 00BhEM Iapa, e yBeJIHYUTh PaJuyc mapa B: a) 2
pasa; 0) 3 pasa; B) n pas?

6. Cedenue mapa INIOCKOCTHIO, OTCTOSIICH OT IIEHTpPa IIapa Ha PACCTOSTHUM 8§ CM, UMEET pamnuyc 6
cM. Haiiure mioriaas MOBEPXHOCTH U 00BEM IIapa.

7. OKOJO IPSIMOYTOIBHOTO Mapatie/IeuIe1a, H3MEPESHHSI KOTOPOTOo paBHBI 1 aM, 2 nM 1 3 1M,
onucad map. Haliiute miomans ero noBepXHOCTH.

8. IIpssMOyrompHUK, OZHA U3 CTOPOH KOTOPOTO PaBHA 5CM, BpallaeTcsi BOKPYT HEM3BECTHOU
cropoHsl. [1nomans 60KOBOI MOBEPXHOCTH LMWJIMH/PA, TTOJIyYEHHOTO P BpallleHnH, paBHa 60

Tt cM’. Haifure mmomans MPSAMOYTOJIbHUKA.

Tema 9. Hauajia MaTeMaTH4eCKOro aHAJIU3A
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Bbiuyuc/ieHue Npou3BOAHON (PYHKIUMU
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.M. Maremaruka. YueOonuk mist yupexaenuii HITO u CITO. —M..:
W3/1aTeNbCKUN LEHTp «Akagemus», 2015

2. KonmoropoB A.H. u np. Anre6pa u Havana ananu3za. 10 (11) k1. — M., 2014.

ZIOHOHHI/ITGHBHBIC HCTOYHUKMH:

—

KoHcnekTh! nekiui
2. Ilpaktuueckue 3a7aHusi, PACCMOTPEHHBIE B ayIUTOPHUH.

3. bammakoB M.M. Maremaruka (6a30Bb1ii ypoens). 10—11 k. — M., 2015.

4. MopakoBuu A.I'. Anredpa, 10-11 knacc. YueOnuk ais obmeodpas.yupexaeHuii, 2-e
n3., «MuemosuHa», 2014 1. 335¢

5. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJ1s1 CCY30B. S-eu3a.M.:
Hpoda, 2015. —395¢

HNuTepHeT-pecypcesl:

1. http://www.berdov.com/docs/fluxion/rules/
2. http://www.berdov.com/docs/fluxion/proizvodnaja-stepennojj-funkcii/

Bpems Ha BbinoJHeHne —3 yaca

Ilo nToram BbINOJIHEHNS CTYIEHT J0JIKEH NMPeICTABUTD:
- BBINIOJIHEHHOE 3aJjaHue 1o TeMe «BbrunciaeHne npou3BogHON QyHKITHI

B nponecce BbInoJHeHUs1 pa00ThI CTYACHT JI0JIKEH:
- IPOYUTATh JIMUTEPATypy MO YKa3aHHOU TEME,
- BBITIOJTHUTH TPEAIOKEHHbIE 3aaHUS

Kpurepun ouenku pesyjbrara


http://www.berdov.com/docs/fluxion/proizvodnaja-stepennojj-funkcii/
http://www.berdov.com/docs/fluxion/rules/

OneHka ypoBHsI TOATOTOBKH
[IpouieHT pe3ynbTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB) N
Oamn (oTMeTKa) BepOaIbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO

dopma npeacTaBaeHUs padoThI: TETPA/b C BHIIOJIHEHHBIM 33a/laHUEM
Ilepeyensn 3a1aHmii:

IToBTOpUTE MaTepuain gexkuui 1o reme «IIponsBogHasn»

PaccmoTpuTe TeopeTmdyeckuii Marepual, NpUBEICHHBIN HIXE

N3ydure marepual mo JaHHOW TEME B IPYTUX UCTOYHUKAX UHPOPMAIIH
BrlimiostHUTE 3a1aHKs 1711 CAMOCTOSITEIBHON PabOThI

P

TeopeTnuecknili MaTepHAaJI

IIpousBoanas pyHKIUM.
1. HemnpepbIBHOCTh PYHKIINH.
y=sx
Onp. 1. ®yHknus Ha3bIBACTCSl HENPEPHIBHOM B TOUKE a, €CIM OHA HMEET

lim f(x) lim f(x) = f'(a)

npeznen U 3TOT Tpe/ieN paBeH 3HaYeHHUI0 (PYHKIMH B 3TOH TOUKe, T.€.
€
[Tycts ynkums y = f(x) ompenenena Ha npomexyTtke X. Bozpmem Touky x  X.

Ax#0

Jlagum  3HaYeHUI0 X IpUpPALLCHHE , Torma (YHKIUS TIONYYUT MpPUPAIICHHUE

Ay = flx+Ax) - f(x]

Omnp. 2. TlpousBomHoit ¢yHKIMM y = f(X) Ha3pIBaeTCs TpeAen OTHOIICHHS
npupanieHus (QYHKIUM K T[PUPALNIEHUI0 HE3aBUCHMOM IMEepeMEHHOW TpU  CTPEeMIICHUH
MOCJIETHETO K HYIIO (€CJIM 3TOT MPeEeIl CYIIeCTBYET):

, A + Ax) —
y=]jm_y=]jmf(x )— f(x)
Ax—0AX  Ax—0 Ax

y =sinx

Ipumep.



Ay = sin( x + Ax) —sin x[sina—sinb=2cos(a;b)sin[a;bﬂ

X+Ax+x). (x+Ax—x
A in x+ Ax) — sin x aeos Ty
v = lim Y = fim 22 — im —
Ax—0 Ay Ax—0 Ax Ax—0 Ax

im icos(x+gjsin(&j= im cos(x+ ﬂ]: cos X
Ax—0 Ax 2 2 Ax—0 2

(sin x)" =cosx

Tabau A IMPOU3BOAHBLIX:

(]nx) =

(sin x) =cosx
6.

(cosx), =—sin x
7.

(tgx),= ! (x¢§+kn)

(ctgx) =- 12 (x # k)

(arcsin x) = (-1<x<1]

10.

(arccosx) =—

11.

’

(arctgx) =

1+ x

12. .
’ 1

(arcctgx) =-—

13.



CBolicTBa MPOU3BOIHBIX:

U=Ulx),V =V(x)

Ecmu C - HOCTOSHHOE YHCIIO, - (GYHKIUY, UMEIOIIe
MPOM3BOJIHBIC, TOT/IA!
C’'=0
, (s
(UxV) =U %2V’
(ID);
(Cc-U) =C-U’
(I1D);
(U-v) =UV+UV’
(v);
Uu,) _ uv-uv’
V 2
(V).
IIpumep. BeIYUCIUTH NPOU3BOIHYIO (DyHKIUIA.
l.y=x-8
VY =(x-8'=1-0=1
2y=x"+x-5
Y =(x"+x-5"=2x+1
3.y= 10
x
y’=(9j =(10x"Y =-1-10-x7% = _120
X X

4y=0B-x)(x+38)
YV =03-0)(x+8)+B-x)(x+8) ' =-1(x+8)+(3—x)-1=-2x-5

2
X

y:
x+5
, (xz)'(x+5)—x2(x+5)'_ 2x(x+5)—x-1 B x> +10x

(x+5)° (x+5)°  (x+5)

IIpousBogHasi C10KHON PyHKUMHU.
HccnenoBanne GyHKIUU C TOMOIIBIO IPOU3BOIHOIA.

z=f(x),y=0(x) =z = f(Q(x)) -

Ilycte KOMITIO3MLIUS ABYX (DYHKITHI.
y=0(x) z=f()
T.1. Ecin dynxuus muddepeHurpyeMa no x, a QyHKUIUS
z = f(p(x))
muddepeHImpyemMa 1mo y, To CIOKHas (yHKITHS muddepeHnupyemMa 1o Xx,

(f (@) = f(@(x) - ¢'(x)

npuyeM e€ MpOU3BOJIHAS BBIYUCIISIETCA 110 PopMyIie:



x?

lz=e

2

Z'=e" 2x
2.z=sn2x

z'=2cos2x
IIpumep.

3aganus 11 CAMOCTOATEJbHOMH PAOOTHI

1. Haiitu mpou3BoaHbIe QYHKITUU.
l.y=5

2.y=2x+4
3.y=5x>+7x+1
4y=x"-x"+x+5

5y=3x"=5x>+3x+2

6.y:i+\/;
2x
7.y:ex+l
X

8.y =(x+3)(x* +8x)
9.y =x"(Bx—-7x’)

2
X

T (x+7)

10.y

2. HaiiTu mpou3BOIHYIO CJI0KHON (YHKITUH.

l.z=cos7x
2z=e"
3.z=sin(5x+3)
4z=5"
5.z=3%"

6.z = tg(5x°)

7.z =Log,(7x-3)
8z=32x-1

9.z =(2x+3)’
10.z =(7-3x)’
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Penienue 3agau mo reme

«I'eoMeTpHYECKU# CMBIC/ IPOU3BOAHOID)



Jlureparypa:

OCHOBHBIE UCTOUYHHKH:

1. bammakoB M.U. Maremaruka. Yueonuk mist yupexaenuin HITO u CI1O. —M..:

M3JIaTeNIbCKUNA LEHTp «Akagemus», 2015

2. Kommoropos A.H. u ap. Anrebpa u Havana ananu3za. 10 (11) k1. — M., 2014.

HOHOJ’IHI/ITGHBHBIG HUCTOYHUKMU.

—

KoncnexTs! nexiuit

2. Ilpaktrueckue 3aJaHusl, pACCMOTPEHHBIE B ayAUTOPHH.

3. bammakoB M.M. Maremaruka (6a30BbIif ypoens). 10—11 k1. — M., 2015.

4. Mopakosuu A.I. Anredpa, 10-11 knacc. YueOnuk amst o0meo0pas.yupexaenuii, 2-e
u3z., «MuemosuHay, 2014 . 335¢

5. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJIs1 CCY30B. S-en3a.M.:
Hpoda, 2015. —395c¢

HNutepHeT-pecypcesl:

I.

nalihe

http://ege-ok.ru/2014/02/17/ugol-mezhdu-kasatelnyimi-uravnenie-obshhey-
kasatelnoy

http://mathus.ru/math/dergeom.pdf
http://ege-ok.ru/2014/02/16/uravnenie-kasatelnoy
http://www.mathematics-repetition.com/10-klass-algebra/10-3-1-uravnenie-
kasatelynoy.html
http://interneturok.ru/algebra/10-klass/proizvodnaya/uravnenie-kasatelnoy-k-grafiku-

funktsii

Bpems Ha BbinoJaHeHne —4 yaca

Ilo uToramM BbINIOJIHEHHS CTYACHT OO0JIKEH NPECACTABUTL:
- BBIIIOJJHCHHOC 3a1aHHUC I10 TCEMC « FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI HpOHSBOHHOﬁ»

B npouecce BbINMOJIHCHUSA paﬁoTbl CTYACHT JOJIKCH:

- IPOYMTATH JIUTEPATYPY MO YKA3aHHOU TEME,

- BBITIIOJIHUTH HPCAJTIONKCHHBIC 3a1aHUs

Kpurepuu onenku pesyiabrara


http://interneturok.ru/algebra/10-klass/proizvodnaya/uravnenie-kasatelnoy-k-grafiku-funktsii
http://interneturok.ru/algebra/10-klass/proizvodnaya/uravnenie-kasatelnoy-k-grafiku-funktsii
http://www.mathematics-repetition.com/10-klass-algebra/10-3-1-uravnenie-kasatelynoy.html
http://www.mathematics-repetition.com/10-klass-algebra/10-3-1-uravnenie-kasatelynoy.html
http://ege-ok.ru/2014/02/16/uravnenie-kasatelnoy
http://mathus.ru/math/dergeom.pdf
http://ege-ok.ru/2014/02/17/ugol-mezhdu-kasatelnyimi-uravnenie-obshhey-kasatelnoy
http://ege-ok.ru/2014/02/17/ugol-mezhdu-kasatelnyimi-uravnenie-obshhey-kasatelnoy

OneHka ypoBHsI TOATOTOBKH
[IpouieHT pe3ynbTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB) N
Oamn (oTMeTKa) BepOaIbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO

dopma npeacTaBaeHUs padoThI: TETPA/b C BHIIOJIHEHHBIM 33a/laHUEM
Ilepeyensn 3a1aHmii:

1. IloBropute w™marepuan nekuuii no Tteme «lIpomsBognasd. I'eomeTpuueckuil CMBbICT
IIPOU3BOTHON

2. Wsyumte marepuan no teme «lIpousBonnas. ['eoMmeTpuyeckuii cMbICT IPOU3BOIHOI B

APYrUX UCTOUYHUKAX HH(OpMAIHH

PaccmotpuTe Teopermueckuil Marepuall, IPUBEICHHBIN HIDKE

BrimonHuTe 3a1aHUsT AJ1s1 CAMOCTOSITETTLHON pabOThI

W

TeopeTnueckuii MaTepua

I(f i 5 \II
- - —_ ; [~
r 1 2 | = [ & .r’ A
v & . ‘) : o
k — yenoeeoii Koy ghunyenm
v—= fix) npameil (KacamersHoi)
x\#
W
A _ .
S y=kx+b
|
*p ¢
Feamempun ecril camicn npewseodn oil - ecnie v paguny dymmjuny =fixl
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3aganus 18 CAMOCTOATEIbHONH PAGOTHI




Bapuant 1

1. HaiiTu yron mexxay KacaTeJIbHOH K rpaduKy QyHKINN y=f (X) B TOUKe ¢ abcruccoi %o
ai,f(x]:3 X, xo=1.
6Z)f(x):lx2,x0=2.
2
8( f(x]=4¢;, Xo=4.
eéf(XJZSCosx,x():%.
. T
0Lflx|=sin3x,x,=—
2. 3amucarh ypaBHCHHE KacaTelbHON K rpaduky QpyHkuan Y flxi B TOuKe ¢ abeuccoit 0"

aZ,f(xJ:xs—x3+3x—1,x0:0.
6(',f(x)=x3—2x,x0=2

Bapuant 2

1. Haiit yrom Mexmy KacaTeIbHON K TpaduKy QyHKIHHI y=f (X) B TOUKe C abcruccoit

a&f(x):2x3,x0=1.
. ol 1 4

6@f(x)=zx ,Xg=2.
6l flx|=3Vx,x,=9.

2Lf(x]=4sinx,x0=%.

aéf(XJZCOSSX,XOZ%

2. 3ammcaTh ypaBHEHHUE KacaTeNbHON K rpaduKy QyHKIINU y=f x| B TOUKe ¢ abcIuccoi

a&f(x]=x4—x3+5x—2,x0:0.

XO.

Xy



64flx|=x>+3x,x,=2
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Pemenue 3ana4 nmo reme « Pu3n4ecKH CMBICJI IPOU3BOIHOM»
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.U. Maremaruka. Yueonuk mist yupexkaenuin HITO u CI1O. —M..:
W3ATeJIbCKUA LIEHTpP «Akagemusi», 2012

2. Kommoropos A.H. u ap. Anrebpa u Havana ananu3za. 10 (11) k1. — M., 2014.

Z[OHOHHI/ITGHBHBIG HCTOYHUKMH:

—

KoHcnekTh! ek
2. Ilpaktuueckue 3a7aHus1, PACCMOTPEHHBIE B ayIUTOPHUH.

3. bammakoB M.W. Maremaruka (6a30Bbiit ypoBenb). 10—11 k1. — M., 2015.

4. MopakoBuu A.I'. Anredpa, 10-11 knacc. YueOnuk as o6meo0pas.yupexaenuii, 2-e
n3n., «MuemosuHa», 2014 1. 335¢

5. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJIs1 CCY30B. S-eu3a.M.:
Hpoda, 2015. —395¢

HNuTepHeT-pecypesl:

1. http://ru.solverbook.com/spravochnik/proizvodnye/fizicheskij-smysl-proizvodnoj/

2. http://matematikalegko.ru/pervoobraznaya-proizvodnaya/fizicheskij-smysl-proizvodnoj-
zadachi-na-skorost.html

3. http://ege-ok.ru/2012/01/27/geometricheskiy-smyisl-proizvodnoy-fizicheskiy-smyisl-

proizvodnoy

Bpems Ha BbIOJIHEHHE — 4 yaca

Ilo uToramM BbINIOJIHEHHS CTYACHT JOJIZKCH NMPEACTABUTD:
- BBIIIOJHCHHOC 3a1aHHUC I10 TCMC «DU3NIEeCKUM CMBICTT HpOHSBOHHOﬁ»

B npouecce BbINoOJTHEHUS PA0OTHI CTYAEHT [10JIKEH:
- IPOYMTATH JIUTEPATYPY IO YKA3aHHOU TEME,
- BBIIIOJIHUTb TPCAJIOKCHHBIC 3aJaHUA

Kpurepuu onenku pesyiabrara


http://ege-ok.ru/2012/01/27/geometricheskiy-smyisl-proizvodnoy-fizicheskiy-smyisl-proizvodnoy
http://ege-ok.ru/2012/01/27/geometricheskiy-smyisl-proizvodnoy-fizicheskiy-smyisl-proizvodnoy
http://matematikalegko.ru/pervoobraznaya-proizvodnaya/fizicheskij-smysl-proizvodnoj-zadachi-na-skorost.html
http://matematikalegko.ru/pervoobraznaya-proizvodnaya/fizicheskij-smysl-proizvodnoj-zadachi-na-skorost.html
http://ru.solverbook.com/spravochnik/proizvodnye/fizicheskij-smysl-proizvodnoj/

[IpoueHT pe3yabTaTUBHOCTH

OreHka ypoBHS IOJTOTOBKH

(IpaBUIIBHBIX OTBETOB)
Oamn (oTMeTKa)

BepOaJIbHBIN aHaJIOT

90 + 100 5 OTJIMYHO

80 + 89 4 XOpOLIO

70 =79 3 YIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO

(I)opMa npeacTaBJICHUSA paﬁoru: TETpadb C BBIIIOJHECHHBIM 3aJJaHUCM

Ilepeyensn 3a1aHmii:

1. IloBropuTe Marepuain JeKuui no reMe «PU3NUecKuii CMbICI IPOU3BOAHOID)
N3yunte marepuain no teMe « DU3nUecKuii CMBICH MPOU3BOAHON» B IPYTHX HCTOYHUKAX

UHpOpMaIIH
3. BromonHuTe 3a1aHus IS CAMOCTOSATEILHON paOOTHI.

3aganus 119 CaMOCTOSATEIbHOM PAOOTHI

3anava 1. MartepuanbHasi TOUKa JBUXKETCS 110 IPSIMOM 1O 3aKoHY S(?) S'(1)
Rt —¢° VYkazanue: V(1) = ,
= . Haiigure e€ cKopocTh U yCKOPEHHE B MOMCHT BPEMCHH = | J/(3)
3. -7
V(1)
a(t) = ,a(3)-?

vo, | '(1)=?

3anaua 2. Teno, BeIMYLIIEHHOE BEPTUKAIBHO BBEPX CO CKOPOCTHIO ,
2 h (1) =0,
he) = vt =€ O
2
JIBUXKETCSL 10 3aKOHY , THe h — myThb B MeTpax, t- h(t)=?
BpeMs B CceKkyHaax. Haiinure HamOOIBIIYI0 BBICOTY, KOTOPYIO
v, =50m/c
JIOCTUTHET TEJIO0, €CIU ,g=10m/c’.
3amaua 3. Touka IBIKETCA MPSMOJIMHEHO 10 3aKOHY x'(¢)
x()=4t> +111* +8 Ykaszanue: V(1) = ,
(x u3mepsieTcss B METpax, ¢ B CEKyHAax). V(2)
Hanumure dopmyny Amns BEIUUCICHHUS CKOPOCTH B 000 MOMEHT -7
BPEMEHHU U BBIYUCIHTE €€ Ipu ¢ = 2.
3anada 4. MatepuanabHasi TOUKa MacCOM 2KT IBUKETCSA F=m-a
VYkazanwne: ,
S// ([)

a(y) = ;




S(t)=9t—1¢* +%z3

a(3)-?,

F-7).
MIPSIMOJIMHEMHO T10 3aKOHY , Te S- yTh B
MeTpax, t — Bpems B ceKyHax. Haiinure cuity, 1eHCTBYIOITYIO Ha HEE
B MOMEHT t =3 c.
3anaya 5. MaxoBUK 3aiep>KUBaeMblid TOPMO30M, IOBOPAUMBAETCS 32 o(t) =a'(t)
t. ma yron o(t) = 4t — 0,2 (pao). Haiigure: Vkazanue: ,
a) YIJIOBYIO CKOPOCTb BpAIllEHUs MaXOBHUKA B MOMEHT ¢ = 6¢; w(6)
0) B KaKOii MOMEHT MaXxOBUK OCTAHOBHUTCS? - ? (paorc).
w(t)=0
, t-?
3amaua 6. MatepuaiibHas TOYKa JABIKETCS MPSMOIUHEIHO 1O S (1)
1, , VYkazanue: a(t) = ;
_§t +3¢t° + 4t ait) =0, t-9,
3aKoHy S(t) = , TIe S — myTh B MeTpax, f— BpeMs B )
cekyHmax. Haiiaure: S@ Vo)
a) MOMEHT BPEMEHH £, KOTja yCKOpEeHHEe TOYKHU paBHO 0; o = ’ -7
0) CKOPOCTb, C KOTOPO JBMKETCS TOYKA B ITOT MOMEHT BPEMEHH. (w/c).
3amauva 7. MI3BECTHO, YTO TEJNO MAacCOM m = SKI JBUKETCS my?
S=t"+2 2
MPSAMOJIMHENHO MO 3aKOHY . HaitguTe KMHETHYECKYIO Vxkazanue: E(t)= ,
SHEPTHUIO TeJla Yyepe3 2¢ Mociie Havyalla JBUKEHUSI. Vg)=S ! (t)
, E2)-?
(Jbx)
3anauva 8. MI3MeHeHue cuiibl TOKa / B 3aBUCUMOCTH OT BPEMEHHU ¢ VYkazanue:
I =2t -5t I'(n-?
3aJJaHO YPaBHECHUEM: . Haitgute ckopoCTh MBMEHEHUS
TOKa B MOMEHT BpemeHH ¢ = 10c. I'(10)=?
(A/c)
3agauva 9. JIBe MarepualibHbIC TOUKH JBHXKYTCS IPSMOJIUHEUHO 10 VYkazanwue:
S, =25 —6t+1, S,=05¢>+2¢-3. S0
3aKOHAM: Vi) =  Va(t) =
B kakoil MOMEHT CKOPOCTH MX pPaBHBbI? Sz/ (1)

Vi(t) ; Vo), t-?

3agauva 10. J[Be MaTepuaabHble TOUKU ABUKYTCS MPSIMOJIMHEHHO IO
S, =t"—6t+2, S,=4t+5.
3aKOHaM:
B kakoif MOMEHT BpeMEHHU CKOPOCTb MEPBOI TOUKH OYNIET B JBa
paza 0oJibIlIe CKOPOCTH BTOPOI?

Vkazaunue:
S/ (1)
Vi(r) = Vo) =

S, (1)

Vi(t) > Vx(t) B2 pa3a.t-
?
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Penienue 3a1au mo reme




«lIpMeHeHHe TPOU3BOIAHOM K MCCIACA0BAHUIO GyHKIIUN»
Jlureparypa:

OCHOBHBIE UCTOYHUKHU:

1. BbammaxoB M.W. Maremaruka. YueOnuk ans yupexaeauit HI1O u CITO. —-M..:
U3JATEeIbCKUN LIEHTp «AKanemus», 2015

2. Kommoropos A.H. u ap. Anrebpa u Havana ananu3za. 10 (11) 1. — M., 2014.

ﬂOHOJ’IHI/ITeHBHBIe UCTOYHHKU:

—

KoucmexTs! nexiuii
2. Ilpaktrueckue 3aJaHusl, pACCMOTPEHHBIE B ayAUTOPHUH.

3. bammakoB M.M. Maremaruka (6a30Bb1ii ypoens). 10—11 k1. — M., 2015.

4. Mopakosuu A.I'. AnreOpa, 10-11 kmacc. YueOHuK 15 00111e00pas. yapexxaeHui, 2-¢
n31., «Muemosuna», 2014 1. 335¢

5. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yaeOHUK JIJIsl CCY30B. S-eu3a.M.:
Hpoda, 2015. —395¢

HNutepHeT-pecypcesl:

1. http://www.vaklass.ru/materiali?mode=Isntheme&themeid=18
2. http://www.bymath.net/studyguide/ana/sec/ana7.htm
3. http://www.nado5.ru/e-book/primery-primeneniva-proizvodnoi-k-issledovaniyu-funkcii

Bpems Ha BbIoJIHEeHHE — 4 yaca

ITIo uToram BbINOJIHEHUS CTYACHT A0JIKeH NPEACTABUTD:
- BBITIOJIHEHHOE 33/IaHKE 1O TeMe « [I[puMeHeHne mpon3BOIHOM K MCCIETOBAHUIO (DYHKITUNY

B nponecce BoInoJHeHus1 pad0TbI CTYACHT JOJIKEH:
- IPOYUTATh JIUTEPATypy IO yKa3aHHOH Teme,
- BBIIIOJIHUTH TPEAJIOKEHHBIE 3aJaHUS

Kpurepun onenku pesyiabrara


http://www.nado5.ru/e-book/primery-primeneniya-proizvodnoi-k-issledovaniyu-funkcii
http://www.bymath.net/studyguide/ana/sec/ana7.htm
http://www.yaklass.ru/materiali?mode=lsntheme&themeid=18

OneHka ypoBHsI TOATOTOBKH
[IpouieHT pe3ynbTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB) N
Oamn (oTMeTKa) BepOaIbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO

dopma npeacTaBaeHUs padoThI: TETPA/b C BHIIOJIHEHHBIM 33a/laHUEM
Ilepeyensn 3a1aHmii:

1. IloBropute Marepuan Jmexkuuid 1o Teme «lIpuMeHeHne npPOU3BOAHON K
UCCIJIEIOBAHUIO (PYHKIIUN

2. Wzyumte wMarepuan no teme « lIpuMeHeHue NpOM3BOIHOM K HCCIENOBaHUIO

(GyHKLIUW» B IPYTUX UCTOYHUKAX HH(POpMALUU

Paccmotrpute TeopeTMdecKui MaTtepuall, IpUBEACHHBIN HUXKE

Beinonnute 3aganus A1 caMOCTOSTEIbHON pabOThI

nalihe

TeopeTnueckuii MaTepua

&
> o
HQH3H2K BO3pacTaHusd myHK!!HHZ Ecnu f (X) 0 B KaXXJI01 TOYKC HECKOTOPOI'O IIPOMEIKYTKA, TO Ha

9TOM MPOMEXYTKE (PYHKITUS f (X) BO3pacTaer.

— _— f(x)<0 u
IIpuzuak 6LIB3HHH HKIINN: Ecmu B KaXXJ0U TOYKE HECKOTOPOI'O MMPOMCIKYTKA, TO HA

3TOM MPOMEXKYTKE (QYHKITHSI f (X) yOBIBaET.

¢
Ipusnak makcumyma pynknun: Eciu pyaxums flx] HeTpepbIBHA B TOUKE Xo, a f (X )>0 Ha

[ . 1 [y -
HHTEpBAJIE («a ’ xo] 51 f <X )<0 Ha HHTEpBAJIC («XO’ a] , TO X SBJIAETCA TOUKOH MaKCUMYMa.

Y!![!O!!!éHHaH !hO[!MyHI/I[!OBKaZ Ecnu B Touke X, IIpOU3BOJHAA MEHACT 3HAK C IIJIFOCA HAa MUHYC, TO Xo €CTh
TOYKa MaKCUMyMa.

Ipusnak muaumyma Gynknuu: Ecian QyHKIms f (X] HETIpEephIBHA B TOYKE Xo, a f ,(X)<O Ha
fe(x)>0

a:x,) ;] !
UHTEpBaJe ( *70 Ha UHTepBaJe 0 , TO Xo ABJISIETCS] TOUKOM MUHUMYyMa



y!![!OgéHHaH !l)O[)My.]'II/IQOBKa: Ecnu B Touke X, MMpou3BOJAHAsA MCHACT 3HAK C MHHYCA Ha IUIIOC, TO Xo €CTh
TOYKa MaKCUMyMa.

Cxema uccienoBaHusi pyHKIUH.
e HaxomuMm 001acTh OmpeaeeHus;
¢  BruuncisgeM nIpou3BOIHYIO;
e Haxoaum KpUTHYECKHE TOYKH
e OmpexernseM MTPOMEKYTKH BO3PACTAHUS U YOBIBAHUS;
e HaxoauM TOYKH MaKCUMyMa U MHHUMYMa;
e  BrruaucisieM SKCTpeMyM (DYHKIIHH;
e J[aHHBIEC 3aHOCST B TAOIHILY.
® Ha oCcHOBaHMH TaKOTO UCCIENOBAHUS CTPOUTCS TpaduK (HyHKIIHM.

3aganus 118 CAMOCTOATEIbHONH PAOOTHI

BapuanTt 1

I Haiiti kpuTHYeCKHE TOYKH M MPOMEKYTKH BO3PACTaHUS M yOBIBAHUS
=2 2
1 f (x =2x"-1

) f(x):—x2+2x
3 f(:x):x‘)’+2x2
4 flx|=x*~6x*+9x—1

II Haiitu sxctpemym QyHKIHH
( 2
| flx]=3x"=2x

5 flx|=cos2x
I Uccnenoars (yHKIMIO U IOCTPOUTH IPaduK
f((x):x3—3 X242
Bapuanr 2

I HaiiTn kxputnyeckre TOYKH U IPOMEKYTKH BO3pacTaHUs U yObIBaHUS
( 2
1 f ( X ) =—Xx"+1

) f(x)=x2—4x
3 flx)=x’+3x°
4 flx|=2xX°-3x—12x+5

II Haiitu sxkctpemym QyHKIMM
1 f |x|=3x—-5x"

5 flx|=sin3x
III HccnenoBars GyHKIUIO U TOCTPOUTH Tpaduk

flx|=x’+3x* -1

Bapuanr 3



I HaiiTn xputrnyeckre TOYKU U MPOMEXYTKH BO3pacTaHUs U yObIBaHUS

1 flxl=—2x%+32

y  flxl=x’—4x

3 flxl==x*+6x’

4 flx)=2x’-6x"—18x+4

II Haiitu sxkctpemym QyHKIMM
1 f (x|=6x—x"

s flxl=x*T"
III HccnenoBars GyHKIUIO M TOCTPOUTH Tpaduk
flx|l=—x’+6x°+2
CamocrosiTenibHas padora Ne 42
Pemienue 3a1a4 1o reme
«IlepBooOpa3nas»
Jlureparypa:

OCHOBHBIE UCTOYHUKHU:

1.bammakos M.U. Maremaruka. YueOuuk ais yapexxaeauit HI1O u CITO. —-M..

U3JATEeIbCKUN LIEHTp «AKazemus», 2015

2.KommoropoB A.H. u np. Anre6pa u Hagana ananuza. 10 (11) k1. — M., 2014.

ﬂOHOJ’IHI/ITeHBHBIe UCTOYHHKU:

1 KoHcHekTsl TeKnui
2 Ilpaktrueckue 3aJaHusl, pACCMOTPEHHBIE B ayAUTOPHUH.

3 bammakoB M.U. Maremaruka (6a30Bbiii ypoBenb). 10—11 k. — M., 2015.

4  MopakoBud A.I. Anrebdpa, 10-11 xknacc. YueOHuK amst 001meo0pas. yapexaeHui,

2-e u3n., «MHueMo3uHay, 2014 1. 335¢

5 boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yaeOHUK JIJIs1 CCY30B. 5-

em3a.M.: [Ipoda, 2015. —395¢



HNuTepHeT-pecypcesl:

1  http://schools.keldysh.ru/school1413/web_matem/txt3.htm

2 http://www.berdov.com/works/integral/pervoobraznaya-chto-takoe/
3 http://interneturok.ru/algebra/1 1-klass/integralb/pervoobraznaya

BpeMs HA BbINOJHEHHE — 2 yaca

ITo nToram BbINOJIHEHHS CTYIEHT JA0JIKEH MPeICTABUTh:
- BBINOJHEHHOE 3a/1aHue 1o teme «IlepBooOpazHas»

B nponecce BbInoJHeHUs1 pad0TbI CTYACHT JOJIAKEH:
- IPOYUTATh JIUTEPATypy MO YKa3aHHOU TeMe,
- BBIIIOJIHUTH TPEAJIOKEHHbIE 3aJaHUS

Kpurepun onenku pesyjabrara

OreHKa ypOBHSI TOATOTOBKH
[IpoueHT pe3yIbTaTuBHOCTH
MIPaBWJIbHBIX OTBETOB
(1p ) Oayut (0OTMETKA) BepOAIbHBIN aHAJIOT
90+ 100 5 OTJIMYHO
80 + 89 4 XOpOIIIO
70 =79 3 YIIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYIOBJIETBOPUTEIBHO

®opma npeacTaBaeHUs padoThI: TETPA/lb C BHIIIOJIHEHHBIM 3a/laHUEM
Ilepeyennb 3aganmii:

1 TloBTopuTe MaTepuan yekiui mo reme «IlepBooOpaznas»

2 W3yuute wMarepuan IO TeME «IepBOOOpasHas» B JIPYrux HCTOUHHKAX

uHbopMaIun
3 PaccMoTpute TeOpeTHUECKU MaTepuall, IPUBEACHHBIN HIXKE
4  BpITIONHATE 3a1aHMs 711 CAMOCTOSITEIBHON PabOThI

TeopeTnyecknii MaTepuaJ

1. Tlog muddepenuupoBanreM (QyHKIUU MBI TOHHMMAaeM HaXOXKICHHE

f&x) f(x)

MPOU3BOIHOM

FeOf ()


http://interneturok.ru/algebra/11-klass/integralb/pervoobraznaya
http://www.berdov.com/works/integral/pervoobraznaya-chto-takoe/
http://schools.keldysh.ru/school1413/web_matem/txt3.htm

2. Haxoxnenue (yHKIHH MO0 3aJaHHOM €€ IMPOU3BOJHOMN

) fx) fref ()

Ha3bIBAIOT OllEepalel HHTETPUPOBAHUSI.

3. Takum  oOpasom, omepauusi ~ HMHTErpUpOBaHUS ~ OOpaTHO  omeparuu
maddepernnpoBanms. CrienoBaTeNbHO, ONEpaIMsd HHTETPUPOBAHUS COCTOUT B TOM, YTO
[0 33JJaHHOI NMPOU3BOAHON HaXoAAT (BOCCTaHABIUBAIOT ) (PYHKIUIO

fOf () fx)
flx)

4. OyHKIUIO Ha3bIBAIOT MEpBOOOpAa3HOW ISl (QYHKUIUU

F(x)F(x) fFOf(x) "

3aJJaHHOM TPOMEKYTKE , €CJIM JUIsl BCEX X W3 3TOro mpoMexyTka F’(x)=f"(x).
5. MHoxecTBO Bcex mepBooOpasHbIX Ui (yHKUMHU f(X) MOXHO NMpPEICTaBUTH B BHJIE

roe C
F(x)+C, F(x)+C, € RER.

OcHoBHBIE CBOICTBa EPBOOOPA3HON PyHKIUM.

6. Teopema. Ecin ¢ynkmus  F(x) ectsb mepBooOpasHas st GyHKIMH — f(X) Ha
npoMexyTke X TO mpu J000M moctosHHOM ¢GyHkus F(x)+C  Takxke SBISETCS
nepBooOpazHoil ans yHKIuU f(x) Ha mpoMmexyTtke X . o0y TepBOOOPa3HYIO
byHKIIMM f(X) Ha mpoMexyTke X MOXKHO 3anucath B Buge F(x)+C.

7. I'eoMeTprUYeCK OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX MOXKHO MHTEPIPETUPOBAThH TAK:
rpadUKky BceX MepBOOOpa3HBIX NaHHOW (QYHKIMH f (X) TMONy4aroTcsl € TOMOILBIO
napajiesIbHOTo epeHoca J1o00ro u3 3Tux rpaduko Baosb ocu OV.

Y a

L 2

Tabauna nepBoodpa3HbIX

OyHKIUA OO6muit Bua nepBooOpa3HbIX
k (nocmosinuas) kx+c
x"(neZn+—1) xm
+c
n+1

1 24/x+ ¢
Vx




sin x —CosSX +c
COS X sinx+c
1 tgx+c
cos?x
1 —ctgx+c
sin? x
1 In|x| + ¢
X
e* e* +¢
a* a*
—+c
Ina

Tpu npaBuIa HaAX0XKICHUS N1EPBOOOPA3HBIX.

Ilpasunol. Ecim F ecth nepBooOpasnas st f, a G- nepBoobpasnHast yist g, 0 F+G
ecTb NepBooOpasHas 1 f+g.

IIpasuno?2. Ecniu F ectb nepBooOpasHast 1ist f, a k — noctosHHasA, To GyHKums kF-
nepBooOpa3Has s kf.

Ilpasuno3. Ecnu F(x) ectb mepBooOpa3Has mis f(x) , a k u b -mocrosHHbIE, mpudyeM k
0, To F(kx+b) ects mepBooOpazHas mist f(kx+b) .

£+

ESR N
Eal N

3ajanus 1Js caMOCTOATENbHO Pa00ThI

ComnocTaBbTe (PYHKIUH €€ EPBOOOPa3HYIO:

VYposens A

OyHKIMA

[TepBooOpazHas

0,5x?

Inx 0,25x* + x

-COSX

X

x*+1

sinx

x!, x>0

Yposens B

OyHKIMA

[TepBoobOpazHas

0,5sin(x*) +Inx

e 0,25x* + x

-c0s(2x)

X

€

x*+1

2sin(2x)

x cos(x?) +x!
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Pemienune 3agau mo reme:

BbiuuciieHue MJ101AAM KPUBOJUHEHHON TPANlEIMH 10 TOTOBOMY
YepTexy

Jlureparypa:

OCHOBHBIE UCTOUYHHKH:

1. bammakoB M.M. Maremaruka. Yuebnuk s yupexaenuit HI1O u CI1O. -M.:
W3/IaTeIbCKUN LEHTp «Akagemus», 2015

2. Konmoropos A.H. u np. Anrebpa u Havana ananu3za. 10 (11) k1. — M., 2014.

I[OHOHHI/ITeHLHI)IG HUCTOYHUKMU.

KoHcnexThl nexnui
[IpakTuyeckue 3ajaHus, pACCMOTPEHHBIE B ayAUTOPHH.
bammakos M.1. Maremaruka (6a30Bbiii ypoBenb). 10—11 ki1 — M., 2015.

AW N =

2-e u3n., «MHeMo3nHa», 2014 1. 335¢
5 Bboromonos H.B., Camoiinenko I1.M. MaremaTuka.: yaeOHUK IJis CCY30B. 5-

em3a.M.: JIpoda, 2015. —395¢

WHuTepHeT-pecypcsl:

Mopakosuua A.I'. Anredpa, 10-11 kmacc. YueOHuK 115 00111e00pas. yupexaeHu,

1 http://www.mathprofi.ru/vychislenie ploshadi ¢ pomoshju opredelennogo_inte

grala.html

2 http://www.yaklass.ru/materiali?mode=Isntheme&themeid=20
3 http://edu.alnam.ru/book kram.php?id=188

Bpems Ha BbIOJHEHHE —3 4yaca

ITo uToram BbINOJTHEHHUS CTYAEHT [0JI’KeH NMPeICTABUTD:
- BBINIOJIHEHHOE 3aJjaHKe 110 TeMe «BpIuncienne mionaam KpuBOJIMHENHON Tpanenuy 1o
TOTOBOMY YEPTEXKY»

B npouecce BbINoJIHEHUS PA0OTHI CTYAEHT [10JIKEH:
- IPOYUTATh JHUTEPATypy MO YKa3aHHOU TeMe,
- BBIIOJHUTb NPCAJIOXKCHHBIC 3aJaHUA

Kpurepun onenku pesyabrara


http://edu.alnam.ru/book_kram.php?id=188
http://www.yaklass.ru/materiali?mode=lsntheme&themeid=20
http://www.mathprofi.ru/vychislenie_ploshadi_c_pomoshju_opredelennogo_integrala.html
http://www.mathprofi.ru/vychislenie_ploshadi_c_pomoshju_opredelennogo_integrala.html

OneHka ypoBHsI TOATOTOBKH
[IpouieHT pe3ynbTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB) N
Oamn (oTMeTKa) BepOaIbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO

dopma npeacTaBaeHUs padoThI: TETPA/b C BHIIOJIHEHHBIM 33a/laHUEM
Ilepeyensn 3a1aHmii:

1 IloBropute Marepuan Jiekuuu o teMe: «llmomans KpUBOIMHEWHOMN Tpaneum»

2  HW3yuute Apyryro auTepaTypy Mo TaHHOU Teme

3 BrmonHuTe 3a1aHUS U1 CAMOCTOSITENIbHON paboThl. YkazaHue: UepTexu B
TETpaJb NEPEHOCUTH HE HAJO.

3aanus I CAMOCTOATEIbHOM PA00ThI

Bapuanr 1 Bapuanr 2

1.ITo roToBOMY 4epTEKYy HAUTH IUIONIAIb

l. o TOTOBOMY YEpTEXKY HAUTH IUIOIIAb -
3alITPUXOBAHHON (PUTYPBHI.

3alITPUXOBAHHOUN (PUTYPHI.

2..Ilo roroBoMy uepTeKy HAaUTH IUIOIIA/Ib 2.I1o roroBOMy uepTexy HaUTH IUIOIIA]b
3aLITPUXOBAHHON (PUTYPBI. 3alITPUXOBAHHON (PUTYPBIL.




}F=—I:+4I+5 1

Ox il

=

-

3. Ilo roroBOMY 4epTeKy HAlTH IUIOIIAIb 3. ITo roToBOMY 4epTeXy HalTH

3alITPUXOBAaHHON (PUTYPHI. 3alITPUXOBAHHON (DUTYPBHI.

I1omaab

=
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Penienue 3agau mo reme:
BpryuciieHue miomaau KpUBOJUHEHHON TPpaneunu

C IOMOIIIBI0 HHTErpaJjaa
Jlureparypa:

OCHOBHBIE UCTOYHUKHU:

1 bammakoB M.1. Maremaruka. YueOuuk amns yupexxaenuit HITO u CITO. —M..
W3IaTeNIbCKUM LEHTpP «AkameMus», 2015

2 Kommoropos A.H. u ap. Anrebpa u Hadana ananu3a. 10 (11) ki — M., 2014.



HOHOHHI/ITGJII)HBIG HUCTOYHUKMU.

1 KoHcIeKTsl TeKIni

2 Tlpaktuyeckue 3aJaHus, PACCMOTPCHHBIE B ayJUTOPHUH.

3 bammakoB M.M. Maremaruka (6a30BbIit ypoBeHs). 10—11 k1. — M., 2015.

4  Mopnakosuu A.I'. Anredpa, 10-11 kmacc. YueOHuUK [1st 00111e00pas. yupeskIeHui, 2-¢ us.,
«Muemo3uHna», 2014 1. 335¢

5 boromonos H.B., Camoiinenko .M. Maremaruka.: yueOHUK U1 CCY30B. S-en3a.M.:

Hpoda, 2015. —395¢
WuTtepHeT-pecypcsr:

1  http://www.mathprofi.ru/vychislenie ploshadi ¢ _pomoshju opredelennogo integrala.ht

ml
2 http://www.yaklass.ru/materiali?mode=Isntheme&themeid=20
3 http://edu.alnam.ru/book kram.php?id=188

BpeMms Ha BoInoJHeHne — 4 yaca

Ilo uToramM BbINOJTHEHUS CTYACHT OT0JIKEH NMPECIACTABUTD:
- BBIIIOJIHEHHOE 3aJlaHue 110 TeMe «BpIuncieHue miomagu KpHBOJ’IHHGﬁHOﬁ Tpaneuuu ¢

MTOMOIIbIO HHTETPaJIay
B npouecce BbINoOJHEHUs PA0OTHI CTYIEHT [10JIKEH:
- IPOYMTATH JIUTEPATYPY MO YKA3aHHOU TEME,

- BBIIIOJIHUTL NPCAJIOKCHHBIC 3aJaHUA

Kpurepumu onenku pesyiabrara

OrneHka ypoBHsI TOATOTOBKH
[IpouieHT pe3yabTaTUBHOCTH
MPABWIBHBIX OTBETOB
(mp ) Oamt (oTMeTKa) BepOaTbHBIN aHAIOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YJIOBJIETBOPUTEIHHO
menee 70 2 HEYZIOBJIETBOPUTEIHLHO

®opma npeacTaBiaeHus padoTbl: TETPaJb C BHIIOIHEHHBIM 33JaHUEM
Ilepeuyens 3axaHmii:

1.IloBropure Mmarepuan sekuuu no teme: «MHrerpan. Ilnomans KpuBOIMHEHHON
Tpanenyum»

2. U3yuurte apyryroo JIuTeparypy 1o JaHHOU TeMe


http://edu.alnam.ru/book_kram.php?id=188
http://www.yaklass.ru/materiali?mode=lsntheme&themeid=20
http://www.mathprofi.ru/vychislenie_ploshadi_c_pomoshju_opredelennogo_integrala.html
http://www.mathprofi.ru/vychislenie_ploshadi_c_pomoshju_opredelennogo_integrala.html

3.M3yunure TeopeTHueCKU MaTepuall, IPUBEIECHHBIA HUXKE

4 BrimmonmanTe 3aJaHusd OJIiA CaMOCTOATEILHOMN pa6OTI>I

TeopeTnyeckKnii MaTepuaJ

Onpenenenue: HeompeaenennbiM uHTerpasoMm Qynkiuu f(X) Ha3bBaeTcs COBOKYIMHOCTH
nepBoOOpa3HbBIX (DYHKITH, KOTOPHIE ONPE/IEIICHBI COOTHOIIICHUEM:

[ flx|dx=F|(x|+C F(x|

F(x) + C. 3anucsiBaiot: , T7Ie - €CTb HEKOTOpas mepBoOOpa3Hast

byHKIMIN flxi Ha 3ToM npomexyTke, C — const. I[Ipu 3TOM 3HaK [ Ha3bIBACTCSI 3HAKOM

flx|dx

X o o
HHTCIrpaia, f( ) - IMOABIHTCTPAaJIbHOU q)YHKI_II/IeI/I, NOABIHTCTPAJIbHBIM

X
BBIPAKCHUCM, - ICPpCMCHHAd UHTCTPUPOBAHNA, C- mocTosHHAs HUHTCTPUPOBAHUA.

Omnepanuss  HaxXOKICHHUS HEOINPEJENCHHOIO HHTerpaja OT JaHHOM (yHKIMH Ha3bIBaeTCs
MHTETPUPOBAHUEM JaHHOU (YHKIIUH.

WnterpupoBanne — omnepanus, odpatHas onepauuu auddepeHuupoBanus. Y BCSIKOH
HETPEPHIBHON HA JAHHOM MHTEpBaJie GYHKIIUH CYLIECTBYET HEONPEICICHHbBIN HHTETPaJl.

Tadnmua HeonpeneJeHHbIX HHTETPAJI0B

f dx=x+C f sinxdx=—cosx+C J‘ a;ixxz :%arctg §+C
fx"dx: X"+1+C fcosxdx:sinx+C ftgxdx=—1n|cosx|+c
n+1
f@:m‘xhc J' dz‘ =—ctgx+C fctgxdx:1n|x|+C
X sin”x
a* dx _ dx . X
Xdx=— =tgx+c ————=arcsin—+C
fa dx lna+C J'(:os2x g 'lq«/cf_x2 a
dx=41"+C X _ dx 1, |x—a
=arctgx+C T - -
J"(J fl+X2 gx fxz_az zaln x+a +C

CBoiicTBa HeonpeaeJIeHHOT0O MHTerpaJa:
[ dF(x)=F(x+C

[ Kf (x| dx=k [ f(x)dx
J1f(x)2g(x)]dx= [ flx|dx= [ glx|dx;

f f(ax+b]dx:%F(ax+bi+C ’

Onpenenenune: durypa, orpaHUYCHHasi CHU3Y OTpe3KoM [a, b] ocu Ox ,cBepXy rpadukom
HenpepbIBHON GyHKIMH y= f(X), MpHHUMAIOIIEH TOJI0KUTEbHbIC 3HAUYSHHUS , a C OOKOB
OTpE3KaMHM MPSMBIX X = a, X =b Ha3bIBaeTCS KPUBOJIMHEHHON Tpanenue.



b

S=[ flx/dx=F(x)|’cF[b|-F(a) |

Oo0pa3zen pemeHus:

Buvluucaumo nnowyadv KpugonuHeiinoi mpaneyuu, 02paHuieHHo
AuHUAMU

y=4-x*uy=0
Pewenue:

-4

1. y =4 - x’- kBagparn4yHas pyHKuus, rpa¢puk — napadosa, BeTBH HANIPABJIEHbI BHU3, BEPIINHA
(0;4)
y =0 - ocb abcumuce.
. x>—4=0
2. Haiigém ToukH nepeceveHnst napadoisl ¢ ocbio X:

x2:4,x:2,x:—2.

3. Haiigém niomaabs KpUBOJIMHEHHOI Tpaneuuu no gpopmy.Jie:

2 3 ) e
S=[la—x*dx=]ax—% 2 :(4.2_2_ _la (_2)_( 2) _;
-2 3 /-2 3 3
0 8., 8 16 1 .2,
(18—248-2=-16——2=16—-5==10%(e9.
3agaHus UIg CaMOCTOSITEIbHOI Pad0Thl
Bapmnanr 1

1. Haiitu momans GUrypsl, orpaHU4E€HHONW JTUHUSIMU:

11 flxl=16=x* flx|=0
10 flxI=1+x*y=2

13 flx|=(x=1F,y=0,x=3
1.4, flx|=5cosx,fx|=3cosx

15 flxI=x+2,f[x|=3x+2

Bapmuanr 2

1. Haiitu momans Gurypsl, orpaHUYeHHON JTMHUSMU:
2
L1, fixl=9-xflx]=0

1.2. f(X):3+X2,y:4



1.3. f(X)=(X—2)2,y:0,x:3

1.4. f|x|=5sinx, f|x|=3sinx

15, flxl=x*+3,f(x|=2x+3

Tema 11. Di1eMeHTHI TEOPUU BEPOATHOCTEH

U MATEMATHYeCKOH CTATUCTHUKH
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Pemienue 3a1a4 mo Teopum BepoOATHOCTEM

Jlureparypa:

OCHOBHbBIC HCTOYHUKU:

1. bammakoB M.M. Maremaruka. YueOonuk mist yupexaenuii HITO u CI1O. —M..:
W3aTeNIbCKU LIEHTp «Akamemus», 2015

JlonomHUTETEHBIE UICTOYHUKMU:
1. KoHCIIEKTHI JIEKITHIH
2. Bammakos M., Maremaruka (6a30BsIii ypoBens). 10—11 k1. — M., 2015.

3. Mopakosuu A.I'. Anredpa, 10-11 kinacc. YueOnuk a1 o01ieoopas. yapexaeHu, 2-¢ us.,
«Muemosunay, 2014 r. 335¢

4.boromonoB H.B., Camoiinenko I[1.M. MatemaTnka.: yaeOHUK ISl CCY30B. 5-
eu3n.M.: Jlpoda, 2015. — 395¢

HNutepHeT-pecypcebl:

1 http://abkov.ru/ege/2011-B/reshenie zadach po_teorii_veroyatnostey-S1.pdf
http://zyurvas.narod.ru/knyhy2/Kolemayev_tv_vprimerah.pdf
3 http:/kafvmsrv.mpei.ac.rtu/MM/%D2%ES8%EF_%F0%E0%F1%F7_

%E2%ES5%F0.pdf
4  http://www.matburo.ru/ex _subject.php?p=tv

Bpems Ha BbIoJIHEeHHE — 4 yaca

ITo uToram BbINOTHEHHUS CTYACHT [0JIKEH NPEICTABUTD:
- pEeLMTh 3aJa41 10 TEOPUU BEPOSITHOCTEN

B npouecce BbINoOJTHEHUS PA0OTHI CTYAEHT 10JIKEH:

- IPOYUTATh JHUTEPATypy MO YKa3aHHOU TeMe,


http://www.matburo.ru/ex_subject.php?p=tv
http://kafvmsrv.mpei.ac.ru/MM/%D2%E8%EF_%F0%E0%F1%F7_%E2%E5%F0.pdf
http://kafvmsrv.mpei.ac.ru/MM/%D2%E8%EF_%F0%E0%F1%F7_%E2%E5%F0.pdf
http://zyurvas.narod.ru/knyhy2/Kolemayev_tv_vprimerah.pdf
http://abkov.ru/ege/2011-B/reshenie_zadach_po_teorii_veroyatnostey-S1.pdf

-paccMOTpETh MaTepual o TEOPUH BEPOSATHOCTEHN, PEIIUTD MPEAJIOKEHHBIE 33/1a41

Kpurtepumn oneHku pesyiabrara

OreHka ypoBHS IOJTOTOBKH
[IpoueHT pe3yabTaTUBHOCTH
MPaBUJILHBIX OTBETOB
(np ) Oamn (oTMeTKa) BepOaTbHBIN aHAIOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOpOUIOo
70 =79 3 YJIOBJIETBOPUTEIBHO
menee 70 2 HEYJIOBJIETBOPUTEIBLHO

®opma npeacTaBjaeHus padoThbl: TETPaJb C BBIIOIHEHHBIM 33JaHUEM

Ilepeyennb 3axaHuii:

1. IloBTopuTe Marepuan JIeKIMH 10 TeMe « Teopus BEpOsTHOCTEN
2. W3yudwnTe mMaTepual 10 JaHHOW TeMe B APYTHX HCTOYHHKAX MH(POpMAIIUN
3. PemmTe npennokeHHbIE 3a0a4U.

3aaHus U1 CAaMOCTOATEIbHOU PA00ThI

Pemure 3agaun:
Bapuanr 1 3agaun Ne 1, 3, 5

Bapuant 2 — 3agauu Ne 2, 4, 5

Sa)la'm Ha KJIJAaCCHYECKOC ONPEACTICHUEC BEPOATHOCTH

3agaua 1. AGoHeHT 3a0bUT MOCICAHIO HU(pPYy HOMepa TenedoHa M IMOITOMY HabupaeT e
Hayraj. OnpeaenuTh BEPOSTHOCTh TOTO, UTO eMy MPUAETCS 3BOHUTH He OoJiee 4eM B 3 MecTa.

3agauya 2. AGoHEHT 3a0bl1 nocaeaHne 2 UU@pbl TeIehOHHOIO HOMEPA, HO MOMHUT, YTO OHHU
pasuYHbI M 00pa3yroT ABy3HauHOe yKcio, MeHblee 30. C yueToM 3TOro oH HabupaeT Hayrasz

2 mudpsl. HaliTi BEpOSITHOCTH TOTO, UTO 3TO OYIyT HYXHbIE TU(DPHI.

3apaya 3. Illlectp mwapoB ciayyailHBIM 00pa3oM packiIaAblBalOT B Tpu sAmmka. Haitu
BEPOATHOCTH TOTO, YTO BO BCEX SIIIMKAX OKa)XETCs pa3HOE YHCIO IIApOB, MPHU YCIOBHH, YTO

BCC AIIUKU HC ITYCThIC.



3apaua 4. Ha maxmarHyro JOCKYy cClydailHBIM 0Opa3oM IMOCTaBlieHbl JBe JNajpu. KakxoBa
BEPOSITHOCTbD, YTO OHH He Oy/IyT OUThH OJJHA APYTYIO?

3amaya 5. Illects pykomucell ciydalHO pacKiaaJblBalOT MO mATH mnankaM. KakoBa
BEPOSITHOCTH TOTO, YTO POBHO OJIHA MAINIKa OCTAHETCS ITYCTOM?

33}13'—[1/1 Ha CJIOKCHUEC U YMHOKCHHE BCpOHTHOCTeﬁ

3agaua 1. Dkcrequnusi M3IaTeNbCTBA OTHpPaBHJIA Ta3eThl B TPU TMOYTOBBIX OTAEIEHUS.
BeposiTHOCTh CBOEBpPEMEHHOM JTOCTaBKM ra3eT B nepBoe otaeneHue pasHa 0,95, Bo BTOopoe -
0,9, B TpeTbe - 0,8. Haiitn BEPOSATHOCTH CIEAYIOIIUX COOBITHH:
a) TOJIBKO OJTHO OT/eNICHUE MOJTYYUT ra3eThl BOBpEMSI;
0) XOTs OBl OJTHO OT/IEJICHNE TIOTYYHUT Tra3eThl C OTMIO3JaHHEM.

3apaya 2. /[ns curHammzamuu 00 aBapuM YCTAHOBJIEHBI JBAa HE3aBHCHMO DPaOOTAIONMINX
CUTHaIM3aTopa. BeposiTHOCTH TOTO, 4TO MPHU aBapUu CUTHAIM3ATOp cpaboTtaet, paBHa 0,95 ms
neporo curHainuzaropa u 0,9 nus Broporo. HailTu BEpOSTHOCTH TOTO, YTO NPH aBapUH
cpaboTaeT TONBKO OJMH CUTHAIIN3ATOP.

3agaua 3. BeposTHOCTH XOTsI ObI OJJHOTO IMONAJaHUs B IEJIb IPU YETHIPEX BBHICTPENIAX paBHA
0,9984. HaiiTi BEpOSITHOCTh HONAJJaHUsl B 1I€JIb IIPU OJTHOM BBICTpEJIE.

3agaua 4. B nepsoii ypHe HaxonsaTcs 10 OenbIx ¥ 4 yepHbIX 1IApOB, a BO BTOPOi 5 Genbix u 9
YepHbIX apoB. M3 kax0i ypHBI BEIHYIH 10 11apy. KakoBa BEpOsTHOCTH TOrO, 4TO 00a 11apa
OKaXyTCSl YepHBIMU?

3agaya 5. Tpoe yuamuxcsi Ha SK3aMEHE HE3aBUCUMO JIPYyr OT JIpyra pelaroT OJHY U Ty XKe
3agady. BepostHocTu ee pemienust 3tumu ydammmucsa passasl 0,8, 0,7 u 0,6 cOOTBETCTBEHHO.
HaiinuTe BeposSTHOCTB TOTO, UTO XOTs ObI O/IMH YYAIMICS PELINT 3a7ady.

3agaum Ha npuMeHeHHe (POPMYJIbI IIOJIHOM BepossTHOCTH U (hopmy.inl baiieca

3apaua 1. 13 1000 namn 380 npunamiexar k 1 nmaptuu, 270 — ko BTOpOM MapTUM, OCTaJIbHbIE
K Tpetheil. B mepBoit maptuu 4% Opaka, Bo BTOopoil - 3%, B Tperbeit — 6%. Haymauy
BbIOMpaeTcss onHa Jnammna. OrmpeneinuTh BEpPOATHOCTh TOTO, YTO BBIOpaHHAs Jamma —
OpakoBaHHasl.

3apaua 2. 13 30 cTpenkoB 12 nomagaet B 1enib ¢ BepossTHOCTHIO 0,0, 8 - ¢ BeposTHOCTHIO (0,5
u 10 — ¢ BepositHOCTBIO 0,7. Haymauy BIOpaHHBIN CTPETIOK MTPOU3BET BBICTPEII, TOPA3UB IIEITb.
K kakoii u3 rpymi BeposiTHEe BCETo MPUHAICKAT 3TOT CTPEIOK?

3agaua 3. CoTpyIHUKH OT/eNa MAPKETHUHIA IOJIararoT, YTO B OJMpKaiiliee BpeMs OKUIaeTCs
pocT cmpoca Ha Tmpoaykiuio Qupmel. BepostHocTh sTOro oHM oreHuBaoT B 80%.
KoHcynpranmonHas ¢gupma, 3aHUMAOLIAsICS MPOrHO30M PBIHOYHOM CHUTYaIlMH, MOATBEPIUIIA
IIPEJIOJIOKEHHE O pocTe crpoca. [lomoxkuTenpHble MPOrHO3bl KOHCYIbTAIMOHHON (PUPMBI
cObIBalOTCA C BEPOATHOCTBIO 95%, a oTpuuarenbHble — ¢ BeposTHOCTBIO 99%. KakoBa
BEPOSITHOCTH TOTO, YTO POCT CIIPOCa ACUCTBUTEIHHO MPOU30iIeT?

3anaua 4. B rpymnme cnopTCMEHOB JTBDKHUKOB B 2 pa3a 0omblle, yeM OeryHoB, a OeryHoB B 3
pa3za OoJIbIIIe, YeM BEJIOCHIICTUCTOB. BEpOsATHOCTD BBHIMOJIHUTE HOPMY IS JibDKHUKA 0,9, uis
oeryna 0,75, mis Benmocunemucra - 0,8, HailTh BEpOSITHOCTH TOTO, YTO CIIOPTCMEH,
BBIOpaHHBINA HAYTaJl, BBITOJIHUT HOPMY.

3anauya S. B 1ByX ypHax HaxoQuTCsl COOTBETCTBEHHO 4 M 5 O6enbix 1 6 u 3 uépHbIX mapos. 13
Ka)XJI0M YpHBI HayJady U3BJICKAETCS OJIUH IIap, a 3aT€M U3 3TUX JIBYX Hayaady OepeTcs OiuH.
KaxoBa BeposTHOCTB, uTO 3TO OyaeT Oenblii map?
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Pemenue 3aJgav 110 Teme

«Cpeane SHAYCHUA U UX IIPUMCHCHUEC B CTATUCTHUKE)
Jlureparypa:

OCHOBHBIE UCTOUYHHKH:

1. bammakoB M.M. Maremaruka. Yuebnuk mis yupexaenuit HI1O u CI1O. -M.:
W3/IaTeNIbCKUN LEHTp «Akagemus», 2015

ILOHOJIHI/ITGJIBHBIG HUCTOYHUKMU.

1 KoHCHEKTEI JIEKIIUH
bammvakos M.U. Matemaruka (6a30Bbiii ypoBenb). 10—11 k. — M., 2015.

3 Mopakosud A.I'. Anrebpa, 10-11 xnace. YueOHuk 11 001eo0pas. yapexacHuid, 2-e
m3z., «Muemo3uHay, 2014 1. 335¢

4 boromonos H.B., Camoitnenko I1.M1. Maremartuka.: yaeOHUK 17151 CCy30B. S-en3a.M.:

Hpoda, 2015. —395¢
HNuTepHeT-pecypcesl:

1 http://www.grandars.ru/student/statistika/srednie-velichiny.html
http://studopedia.su/l1 52204 sushchnost-i-znachenie-srednih-velichin-v-statistike-vidi-

srednih-velichin.html

3 http://www.aup.ru/books/m&81/5.htm
4 http://www.ekonomika-st.ru/drugie/metodi/metodi-statistika-1-3.html

BpeMms Ha BoInoJHeHne — 4 yaca

Ilo uToram BbINOJIHEHUS CTYACHT JOJIZKCH MPEACTABUTD:
- BBIIIOJIHCHHOC 3aJaHHC I10 TCMC «Cpe,Z[HI/Ie SHAUCHHUA U UX NIPUMCHCHUC B CTATUCTUKC)

B npouecce Bbino/iHeHUs: pad0ThI CTYAEHT JI0JI7KEeH:

- IPOYMTATh JIUTEPATYPY MO YKA3aHHOU TEME,

-paccMOTPETh CPEIHUE CTATUCTUYECKUE 3HAUECHUS U UX IIPUMEHEHUE
-peLuUTh 3a1a41 711 CAMOCTOATEIBHOIO PELLIECHUS

Kpurepun onenku pesyiabrara
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OneHka ypoBHsI TOATOTOBKH
[IpoueHT pe3yabTaTUBHOCTH
MPABUJIBHBIX OTBETOB -
(1p ) Oamn (oTMeTKa) BepOaIbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOLIO
70 =79 3 YJIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO

dopma npeacTaBIeHUs PA00ThI: TETPAIb C BHITOJTHCHHBIM 33/ IaHHEM.
Ilepeyensn 3a1aHmii:

1. HOBTOpI/ITC Marcpual JIEKIIUM II0 TeMe «CpenHHe 3HAUCHUA U UX NIPUMCHCHUC B

CTATHCTHKE»

2. HW3yuyute marepuan mo JaHHOW TeMe B IPYTMX UCTOYHUKAX HHPOpMALUU
IIpounTaiiTe TEOpETUUECKUI MaTeprall, IPUBEICHHBIN HUKE

4. Pemmute npenioKEeHHbIE 3a1a41

(98]

TeopeTnueckuii MaTEepuAaa

Bunabl CPpEIHUX BEJINIUH

B craTHCTHKE UCTIOIB3YIOT Pa3IMYHbIC BUIBI CPEIHUX BEIIMYUH, KOTOPBIC JCIATCS Ha JiBa
OO0JIBILINX KJIACCa;

* CTCTIEHHBbIE CpeAHue (CpeaHssl TrapMOHUYECKas, CpEeAHsAs TIeOMETpHUYecKas, CpPeIHs
apudmernueckas, CpeHss KBaJpaTHuecKasi, CpeiHss KyOndyeckas);

* CTPYKTYpHBbIE cpeiHue (Moja, MENaHa).

JUisi  BBIYMCIICHUS CMENeHHbIX CpeOHUX HeOOXOIUMO HCIIONb30BaTh BCE HMMEIOLIHECS
3Ha4YeHUsl INpu3HaKa. Mooa u meduana ONPEAETSAOTCS JIUMIIb CTPYKTYPOM paclpenencHus,
II03TOMY MX Ha3bIBAIOT CTPYKTYPHBIMHU, MO3MLIMOHHBIMU CPEIHUMHU. MeauaHy M MOAY 4acTo
UCTIONB3YIOT KaK CPEIHIOI XapaKTEpPUCTUKY B TEX COBOKYIHOCTSX, IJI€ pacueT CpeaHei
CTENECHHON HEBO3MOXKEH WIIU HEIeIecO00pa3eH.

Camplii paclpOCTpaHEHHBI BHJ CpEIHEH BEIMYMHBI — CpeaHsst apudMeTHueckas.
[lon cpeoneii apugpmemuueckoii NIOHUMAETCA TaKoe 3HAYEHUE IPH3HAKA, KOTOpPOE HMMena Obl
KaXaasi €QUHMIIA COBOKYIHOCTH, €ClIi Obl OOLIMH MTOr BCEX 3HAYEHUM IpPU3HAKa ObLI
pacnpeiesieH PaBHOMEPHO MEXAy BCEMH €AMHHLAMU COBOKYIIHOCTH. BbluMclleHHE DaHHON
BEJIMYMHBI CBOJUTCS K CYMMHMPOBAHHMIO BCEX 3HAUEHHM BapbHPYIOIIETO MPU3HAKA U JIEIECHUIO
HOJTY4YEHHOW CyMMBbI Ha 00liee KOJIMUYECTBO €IMHUI] COBOKYMHOCTH. Hanpumep, nare pabounx
BBIIIOJIHSUIN 3aKa3 HA U3TOTOBJICHUE J€TaJICH, IIPU 3TOM IIEPBbIM U3TOTOBUII 5 IeTalleld, BTOPOM —
7, Tpetuit — 4, yetBepThiii — 10, msaTbili— 12. [TockoNbKY B MCXOAHBIX JAHHBIX 3HAYEHHUE KAXKIOTO
BapHaHTa BCTPEYAIOCh TOJBKO OJMH pa3, Jis ONpEAENeHUs CpeAHEed BbIPAOOTKH OJHOTO
pabouero cieayeT NpuMeHUTh (HOpMyITy IPOCTON cpeaHel apupMeTHYECKON:
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T. €. B HAallleM [IpUMepe CPEIHss BIPaOOTKa OHOTO pabouyero paBHa

_ 5+7+4+10+12
X = 5 = 7.0 1T.

Hapsiny ¢ mpoctoii cpemHelt apuMETHUYECKOW H3YYAIOT CPEOHION apuhmemuieckyio
836eutennyro. Hanpumep, paccuntaeM CpeaHUil BO3pacT CTYAEGHTOB B rpymme u3 20 4enoBex,
BO3PAaCT KOTOPBIX BapbHpyeTcss OT 18 mo 22 1net, Tae xi — BapHaHTBI OCPEIHSIEMOTO
MPU3HAKA, fi — YacToTa, KOTOpas IMOKa3bIBAaCT, CKOJIBKO pa3 BCTpeuyaeTcs i-e 3HAYCHHE B
COBOKYIMHOCTH (Tadm. 1).

Tabauya 1

CpenHuil BO3pacT CTYICHTOB
Bospacr, x; 18 19 20 21 22
UHeao cTyaenTos, f; 2 11 5 | |

[Ipumensist popmyiy cpeaHeit apupmMeTHUecKoi B3BEIIEHHOH, MOTy4aeM:
_25fi
2 f;

_ 18:2419:11+20:-5+21:1+22:1
¥ = =39 4.
2+11+5+1+1

Jlnis BeIOOpa cpeiHel apru)MEeTHYECKOM B3BEIICHHOH CYIIECTBYET OMPEIEICHHOE MPABUIIO:
€CJIM UMEETCs PsiJl JaHHBIX 10 JBYM IOKa3aTelsiM, IS OJJHOTO M3 KOTOPBIX HAJ0 BBIYUCIUTH
CPEIIHIOIO BEJIMYMHY, U IPU 3TOM U3BECTHBI YHCIICHHbIE 3HAYECHHsI 3HAMEHATEIIs €€ JIOTHUECKOU
dbopmynbl, a 3HAUEHUST YUCIIUTENSI HEW3BECTHBI, HO MOTYT OBbITh HAalJCHBI KaK MPOU3BEICHUE
ITUX TOKa3aTeled, TO CpelHss BeIMYMHA JIOJDKHA BBICUMTHIBATHCS MO (QopMyne cpeaHei
apru(pMETHIECKON B3BEIICHHON.

X

B HekoTOphIX Cilydasix XapakTep MCXOAHBIX CTAaTUCTUYECKUX JAHHBIX TaKOB, YTO PacueT
cpenHel apupMETHIECKOM TepseT CMBICT U €MHCTBEHHBIM 0000IIAIONTUM MTOKa3aTelIeM MOXKET
CIIY’)KUThb TOJIBKO JIPYrOM BUJ CpPEAHEH BEIUYHHBI — Cpeousis 2apMoHuyeckas. B Hacrosiee
BpeMsI BBIUMCIUTEIIBHBIC CBOWCTBA CpefaHEH apu(pMETHUCCKON MOTEPSUIM CBOK AKTYaJIbHOCTH
mpu  pacueTe O0OOOMIAIONIUX CTATUCTUYCCKUX TIOKa3aTelied B CBS3M C TOBCEMECTHBIM
BHEJIPEHUEM DJICKTPOHHO-BBIUUCIUTEIPHON TEXHUKH. bOJbINOE MNpakTHUecKoe 3HAYCHHUE
npuoOpena cpeiHsisi rapMOHUYECKasi BEJIMYMHA, KOTOpasi TO)Ke ObIBAET MPOCTOM M B3BELICHHOM.
Ecaum w3BecTHBI 4YHCIICHHBIC 3HAUYEHUS YHCIUTEIS JIOTUYECKOH (opMysbl, a 3HA4YeHHUS
3HAMEHATEJISI HEU3BECTHBI, HO MOTYT OBITh HAIJICHBI KaK YaCTHOE JCJICHUE OJHOTO MOKA3aTelIs
Ha JPYrod, TO CpeAHss BEIWYMHA BBIUUCIACTCS 1O (opmyrne cpeaHell TapMOHUYECKOM
B3BCIIICHHOM.

Hanpumep, mycTte M3BECTHO, YTO aBTOMOOWIJIb Tpomien nepBbie 210 KM €O CKOPOCTBIO
70 km/4, a octaBmmecs 150 kM co ckopocThio 75 KkM/4. OmnpeneiauTh CPETHIOK CKOPOCTh
aBTOMOOWJISI Ha TPOTSDKEHUH Bcero mytd B 360 kM, wucmons3ys (opmyiny cpeaHeit
apupMeTHuecKor, Henb3s. Tak Kak BapuaHTaMU SIBISIOTCS CKOPOCTH Ha OTIENbHBIX
yuacTkax xj = 70 km/4 uX2 = 75 xm/4, a Becamu (fi) cuMTarOTCs COOTBETCTBYIOIINE OTPE3KU
IyTH, TO IPOU3BEACHUS BapUaHTOB Ha Beca He OyIyT HMMeTh HHM (PU3NYECKOro, HHU
HKOHOMHYECKOTO CMbIC/a. B JaHHOM cilydyae CMBICT TPUOOPETAIOT YacTHBIE OT JeNCHHS
OTPE3KOB IIyTH Ha COOTBETCTBYIOIME CKOPOCTH (BapuaHThI Xi), T.€. 3aTpaTbl BPEMEHM Ha
MIPOXOXKICHUE OTACTBHBIX ydacTKoB myTH (fi/xi). Eciam oTpesku mytn o6o3HauuTh uepes fi, To
BECh MyTh BbIpa3uThcs Kak ?fl, a Bpems, 3aTpaueHHOe Ha Becb IyTh, — Kak ? fi/xi, Torga
CpeaHssi CKOPOCTh MOXKET OBITh HalJeHa KaK YacTHOE OT JeNICHHs BCEro IyTH Ha oOuue
3aTpaThl BPEMEHHU:
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B nameMm npumepe nosydum:
210+150
Y = =77
X 210+15—0 72 kM / 4.
70 75

Ecnu mpu ucronb30BaHUU CpeHEN rapMOHHMYECKOH Beca Bcex BapuaHToB (f) paBHBI, TO
BMECTO  B3BEIIEHHOW  MOXXHO  HCIOJIb30BaTh NpoCmylo  (He@36eulentyio)  cpeonio

CAPMOHRUYECK) IO
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e Xi — OTAeNbHbIE BAPUAHTHI; 77 — YUCIIO BAPUAHTOB OCPEIHAEMOT0 Mpu3Haka. B mpumepe
CO CKOPOCTBIO TIPOCTYIO CPEIHIOI0 TapMOHHYECKYI0 MOXHO OBLIO OBl MPHUMEHHTH, €CITU OBl
ObUTH paBHBI OTPE3KH MYTH, IPOUICHHBIE C Pa3HON CKOPOCTHIO.

JIro6as CpcaHsasa BCIIMYMHA OOJDKHA BBIYHCIATHCA Tak, YTOOBI IIpu 3aMCHE CIO KaXI0T'0
BapHaHTa OCPEJHSIEMOr0 TpHU3HAKA HE HW3MEHSAJIAch BEIWYMHA HEKOTOPOTO HTOTOBOTO,
0000IIa0IIero MoKa3aTeNst, KOTOPBIA CBSA3aH C OCPEAHSIEMBIM ITOKa3zaTeleM. Tak, Ipu 3aMeHe
(hakTUYECKUX CKOpPOCTEH Ha OTIENBHBIX OTpe3Kax MyTH MX CpelHed BeIHMYMHOUN (cpemHei
CKOpPOCTBIO) HE JTOJKHO U3MEHUTHLCS 00111e€ PACCTOSTHUE.

®dopma (popmymna) cpemHed BENMYMHBI OMPENETSETCS XapaKTepoM (MEXaHHU3MOM)
B3aMIMOCBSI3U 3TOTO UTOTOBOTO MOKAa3aTeNsl ¢ OCPEIHSIEMBIM, TIO9TOMY HMTOTOBBIN TOKa3aTeb,
BCJIMYHMHA KOTOPOro HE AOJDKHA U3MCHATHCA IIPU 3aMCHE BAaPUAHTOB HX Cpe)IHefI BCHHQHHOﬁ,
HA3BIBACTCS onpedensaiowum nokasamenem. J1ns BeiBoga GopMyIisl cpeiHel HY)KHO COCTaBUTh U
PENINTh ypaBHEHUE, UCIIONIBb3Ys B3aUMOCBS3b OCPEIHAEMOTO ITOKA3aTeIIs C ONMPEACISIONTIM. DTO
ypaBHEHHE CTPOUTCS IMyTeM 3aMEHbl BAPUAHTOB OCPEIHSEMOTO TMpHU3HaKa (IIOKa3aTens) UX
CpeaHeN BEIMYUHOM.

Kpowme cpenneit apudmeTnyeckoii U cpeHei rapMOHUYECKON B CTATUCTUKE UCTIONB3YIOTCS
u apyrue Buibl (dopMbl) cpenHeil BenuyuHBL. Bce OHM SIBIAIOTCS YacCTHBIMHU CIIy4asMH
cmeneHHoU cpedHeti. ECI pacCUUTHIBATh BCE BUJIbI CTENIEHHBIX CPEHUX BEIUYMH JJI OAHUX U
T€X K€ JIaHHBIX, TO 3HAYEHHUA UX OKAKYTCS OIMHAKOBBIMU, 3[€Ch JCHCTBYET
IIpaBWIO Madxcopanmuocmu cpeqaux. C  yBeIMYEHUEM IIOKas3aTels CTENEeHM CpPEeAHUX
yBEJIMYUBACTCS M caMa cpeAHsisi BenuunHa. Haunbosee yacTto mpuMeHsieMble B MPAKTUYECKUX
WCCIICIOBAHUSX (POPMYIIBI BBIYHMCICHUS PA3IUYHBIX BHUIOB CTCICHHBIX CPEIHUX BEIUYUH
Mpe/icTaBjIeHbl B Ta0M. 2.

Tabnuya 2
Bubl cTEIEHHBIX CPEHIX



Bua [Toka- Mopmya pacuera
CTeneHHoi  [sarenes
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CpenHsisi TeoMeTpHUecKasi MPUMEHSETCS, KOrJa HMeeTcs 71 KOdQ(UIIMEHTOB pOCTa, TPH
9TOM WHAWBUAYAJIbHbIC 3HAUCHHs TIPU3HAKA MPEJACTABISIOT COOOW, KaK MpPaBHIIO,
OTHOCUTEIILHBIC BEIMYMHBI JTMHAMUKH, IOCTPOSHHBIC B BHJIC IISITHBIX BEJIMYNH, KAK OTHOIIICHUE
K TIPEBIYIIEMY YPOBHIO KaXJIOTO YPOBHS B Py AMHAMHUKHU. CpemHss XapaKTepu3yeT, TaKUM
obpasom, cpenuuii kodhunment pocta. Cpedusas ceomempuyeckas nPoCcmas PacCUNTHIBACTCS
o ¢popmyie

X Z?{/Il 'IE -.1'3-.1'n.

dopMmyna cpeorell 2eomempulecKkol 836eUuleHHol NMEET CIICTYIOITUN BU/T;

[TpuBenenHple  GOpPMyYJIBl WAGHTHYHBI, HO OAHA MPUMEHAETCS MpPU  TEKYIIHX
K09(h(HUIIHMEHTaX WM TEMITaX pOCTa, a BTOpast — P a0CONIOTHBIX 3HAYCHUSX YPOBHEHU psfa.

Cpeonssi  keaopamuueckas NPUMEHSIETCS TPU  pacueTe C BEIMYMHAMU KBaJPaTHBIX
(GYHKIUH, HCTIONB3YETCS Il U3MEPEHUsS] CTETIeHU KOJIeOJIEMOCTH WHAWBUIYAIBHBIX 3HAYCHUH
IIPU3HAKA BOKPYI CpeqHel apu(pMeTHdYecKoil B pslax paclpelelieHUus U BBIYMCISACTCS I10

hopmyne
_ 2x°
X =4]—.
1

Cpeonss keaopamuyeckas 636euleHHas PacCINTHIBACTCS 10 Ipyrou GpopmyIe:

Cpeonsis kKyouueckasi IPUMEHSIETCS] TIPU pacueTe ¢ BEIUYMHAMU KyOMYeCKUX (YHKIHHA U
BBIUHCIISIETCS IO (hopMyIie

Y =




CpeaHﬂﬂ Ky6uuec1<aﬂ 636€UIEHHAA.
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Bce PAaCCMOTPCHHBIC BBIIIC CPECAHHUE BEIIMYHUHBI MOT'YT OBITh MpEACTaBJICHBI B BUAC 06HleI>'I

(bopMyIBL:
1
ZI ¢

rac — CpCaHAsd BCIWMYMHA, — MHAWBUAYAJIbHOC 3HAYCHUC, 17 — YHCIO CIUHHIL I/ISYIIaeMOI\/’I
COBOKYITHOCTH; k — MIOKa3aTelb CTENEHU, ONPEACIIAIOUINNA BU CPETHEMN.

[Ipu ucronb30BaHUM OJTHUX M TEX JK€ UCXOIHBIX JaHHBIX, 4eM Ooblle & B o0meit popmyre
CTENEHHON cpenHell, TeMm Oosbliie CcpeaHsss BeauunHa. M3 3TOoro cuemyer, 4Tro MEXIy
BEJIMYMHAMU CTETIEHHBIX CPEIHUX CYILECTBYET 3aKOHOMEPHOE COOTHOLIEHHE:

X, <X

TapM. reom. < f.arm:;‘rj. < Ema,u,p. < Exyﬁ.'

Cpennrie BeTMYUHBI, OMTUCAHHBIE BHIIIIE, TAI0T 0000IIEHHOE MPECTaBICHNE 00 N3ydaeMOi
COBOKYITHOCTH M C 3TOH TOYKH 3pEHMS MX TEOPETHUYECKOe, MPUKIATHOE U I03HABATEIbHOE
3HaveHue OeccriopHo. Ho ObIBaeT, 4To BeTMUMHA CPEJHEN HEe COBMAIACT HU C OJHUM U3 PEaTbHO
CYIIECTBYIOLMX BapUaHTOB, MO3TOMY KpPOME PAacCMOTPEHHBIX CPEJAHUX B CTATUCTUYECKOM
aHalm3e I1eJecoo0pa3Ho HCIONb30BaTh BEMUYMHBI KOHKPETHBIX BApUAHTOB, 3aHUMAIOIIUE B
YIOPAJOYEHHOM (pPaH)KMPOBAaHHOM) psily 3HAYEHUH MpHU3HAKa BIIOJIHE OIpPEJeIeHHOe
MIOJIOKEHHE. Cpenu TaKHX BEJTUYHH HanOoee yIOTPEeOUTENbHBIMU
SIBIISIFOTCSL CIPYKMYpPHble, WA onucamenvhvle, cpeonue —Mona (Mo) u meauana (Me).

Mooa — Benmu4rHA TIPU3HAKA, KOTOpAs Yallle BCETO BCTPEYACTCS B JTAHHON COBOKYITHOCTH.
[IpyuMeHUTENBHO K BapUAllMOHHOMY psAy MOJAOH sBIisieTcsl Hanbojee 4acTo BCTpEYaroleecs
3HAYEHHUE PaH)KUPOBAHHOTO psja, T. €. BapuaHT, oOnajaroniuii Hanbomblield yacroToi. Mona
MOJKET MPHUMEHATHCS MPU ONpPENIeIEHUH Mara3uHoB, KOTOpBIE Yallle MOCelaoTcs, Haubosee
pacmpocTpaHeHHOW IIeHbl Ha KakoW-mOo ToBap. OHa TIOKa3bIBaeT pa3Mep MpU3HAKA,
CBOWCTBEHHBIHM 3HAYNTENILHONW YaCTH COBOKYITHOCTH, U OIpeaenseTcs no popmyse

fm _fm—l
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rae X0 — HIWKHSS TpaHWIA WMHTEpBaja; i — BEJIMYMHA HMHTEPBANa; fim — YacToTa
uHTEepBana; fim 1 — dYactoTa MNpeAlIecTBYIOLIEr0 HMHTEpBala; fin+1 — dYacToTa ClEIyIOIIero
MHTEpBaa.

MD —Xp +;I1

Meouanoii Ha3bIBa€TCS BAPHAHT, PACHOJOKEHHBIH B LEHTPE PAHKMPOBAHHOIO psila.
Menvana neauT psii Ha JB€ paBHbIE 4acTH TakUM oOOpa3oM, yTo IO o0€ CTOPOHBI OT HEe
HAXOJMTCS OJMHAKOBOE KOJIMYECTBO E€IAMHUI] COBOKYNMHOCTU. [IpH 3TOM y OIHOW MOJIOBHHBI
€VHMI] COBOKYITHOCTM 3HAYCHHE BApbHUPYIOLIETO NMPHU3HAKA MEHbLIE MEAHMAHBI, Y IPYrod —
Oosblie ee. MenuaHa MCIONB3YeTCs IPU U3YUYEHUH AJIEMEHTA, 3HAaU€HHE KOTOPOro OO0JIbIle UiIH
pPaBHO WJIM OJHOBPEMEHHO MEHBIIE WJIM PAaBHO TOJOBUHE DJIEMEHTOB psla pPacHpeieCHHUS.
Menuana faet obuiee IpeACcTaBIeHUE O TOM, IJIe COCPEIOTOYCHBI 3HAYEHUS MTPU3HAKA, UHBIMU
CJIOBaMH, II€ HAXOAUTCA UX LECHTP.

OnmncarenbHpll  XapakTep MeEIUaHbl NPOSBISETCS B TOM, 4YTO OHA XapaKTepU3yeT
KOJIMUYECTBEHHYIO TPaHUIly 3HAYCHUH BapbUPYIOIIEro MpU3HaKa, KOTOpPIMU 00J1a1aeT MOJI0OBUHA
CAVHUILL COBOKYITHOCTH. 33}13‘13 HaXOXJACHUA MEIHUAHbI I JUCKPETHOTO BapUallMOHHOT'O psaaa
pemaetcs npocto. Eciau BceM eanHUIaM psiia IpuaaTh MOPSIKOBbIE HOMEpA, TO MOPSIKOBBIN
HOMEp MeIMaHHOTO BapHaHTa omnpezensercs Kak (m +1) /2 ¢ HedeTHbIM YKciioM wieHoB 1. Eciu



K€ KOJIMYECTBO UJICHOB Psi/ia SBJISICTCS YETHBIM YHCIIOM, TO MEAMAHOU OYJIET SBIIATHCS CpPEIHEE
3Ha4YeHHE JIBYX BApUAHTOB, UMEIOIINX MOPSAKOBbIe HOMepan/2un/2 + 1.

[Ipu onpenenennn MenwaHbl B HWHTEPBAIBHBIX BapHAlMOHHBIX psjax CHadaja
ONpeeNsieTCs UHTEpBaJl, B KOTOPOM OHAa HAXOAUTCS (MEIWaHHBIM MHTEpBasl). DTOT MHTEpPBAI
XapaKTEepEeH TEM, YTO €ro HAKOIUIEHHAs CyMMa 4acTOT PaBHA WJIM MPEBBIIIAET MOJIYCYMMY BCEX
4acToT psaa. Pacdyer MenumaHbl HHTEPBAJIBHOTO BapHALMOHHOIO psia HPOU3BOAUTCA IO

bopmyne
> I
9 m—1
My=xg+h—=
fn

rae X0 — HWKHAS TpaHUIA UWHTEpBaja; #— BEIMYMHA MHTEPBANa; fin — 4acToTa
MHTEpBaJIa; f— YnCII0 YWIEHOB PAAa;

?m-1 — cymMMa HaKOIIEHHBIX YJIEHOB psjia, MPEALIECTBYIOUUX JaHHOMY.

Hapsiny ¢ wmenuanolt myis Gojee MOJIHOM XapaKTEPUCTHKU CTPYKTYPbl H3ydaeMoi
COBOKYITHOCTH NPHUMEHSIOT U JIpYrMie 3Ha4€HHs BAapHAHTOB, 3aHMMAIOLIUX B PAHKUPOBAHHOM
psly BIIOJHE OIpefesieHHoe mojoxkeHue. K HuUM oTHOcSTCS keapmunu v Oeyunu. KBaptunu
JEJIAT psif IO CyMME 4acTOT Ha 4 paBHbIE 4acTH, a Jelin — Ha 10 paBHbIX yacteil. KBaprunei
HACUUTHIBAETCS TPH, a JACIHIIeH — IeBATh.

=

Memmana u Moja B OTIMYME OT CpelHed apudMeTHdecKkoil He IOTamaioT
VUHIMBUIYAJIBHBIX Pa3IU4YMi B 3HAYCHHUAX BAPBUPYIOLIETO INPU3HAKA M IOITOMY SBIIAIOTCA
JOTIOJTHUTENBHBIMYA U OYEHb Ba)KHBIMU XAPAKTEPUCTUKAMM CTAaTUCTUYECKOM COBOKynHoCTH. Ha
IPAaKTUKE OHU YacTO MCIIOJIb3YIOTCS BMECTO cpeaHed smbo Hapsagy ¢ Heid. OcobeHHo
1[€1€CO00pa3HO BBIUMCIIATH MEAMAHY U MOJy B T€X CIlydyasxX, Korja u3ydaemas COBOKYIHOCTb
COZEP)KUT HEKOTOPOE KOJIMYECTBO €IMHHI] C OYEHb OOJIBIIMM WJIM OYEHb MaJIbIM 3HAYE€HUEM
BapbUpYIOIIEr0 NpHU3HAKa. OTH, HE OUYEHb XapaKTEpHbIE JJIsi COBOKYIHOCTH 3HAYEHHUS
BapUAHTOB, BIIMsISI HA BEJIMUYUHY cpeiHell apudMeTHueckol, He BIUAIOT HA 3HAYECHUS MEJUAHBI
U MOJBI, YTO JEJacT IOCJIECIHUE OYEHb LICHHBIMM I SKOHOMMKO-CTATUCTHYECKOIO aHaIN3a
NIOKa3aTeIsIMU.

3aaHus I8 CAMOCTOATEIbHOU PA00ThI

Pemmre 3anaun:
Bapuanr 1

Ne 1.Tan otpeiBok u3 npousseacHus A.C.I1ymxkuna «Kanutanckas godkay:
«Bckope Bce 3aroBopuiiu o Ilyrauese. Tonku Ob11H paznuunbl. KoMEHIaHT TOCA ypSITHUKA C
MOPYYEHUEM Pa3BeAaTh XOPOIIEHbKO 000 BCEM 10 COCEHUM CEJICHUAM U KPENOoCTAM. YPIIHUK
BO3BPATHJICS Yepe3 JIBa IHS M OOBSIBIII, UTO B CTEIH BEPCT 3a MIECTHIECST OT KPETIOCTH OH
BUJIENT MHOXKECTBO OTHEH U CIIBIIIAJ OT OAIIKUPIIEB, YTO UET HECMETHAas cuia. Bripouem He Mor
OH CKa3aTh HUYETO MOJIOKUTEIBHOT0, TOTOMY YTO €XaTh AAJIbLIE MTOO0SICS.»

1. Tloctpoiite rpaduk BcTpeyaeMOCTH OYKBBI «O» B MPEUIOKEHUAX OTPBIBKA.

2. PaccunTaiiTe cpeaHee 3HaUCHHE BCTPEUIAEMOCTH OYKBBI «0» B MPEITOKEHUSIX OTPHIBKA

pa3Mmax.
3. TloctpoiiTe KpyroByo auarpaMmy, HOKa3bIBAIOIIYIO JTOJ0 OYKBBI «0)» BO BCEM TEKCTE.

Ne 2. Ha ¢upme paboraer 39 uyenosek. IIpoBeicHO wHccienoBaHWE YHUCIa pabOYMX JIHEH,
MPOMYIICHHBIX KaXIbIM pAaOOTHHUKOM (HPMBI B TCUCHUE MecCsIa. Pe3ybTaThl TAKOBBI:

0,1,3,0,2,3,5,7,3,5,2,10,7,5,0,2,5,10,5,3,1,9,15,10,1,0,2,3,5,7,7,6,5,3,0,7,10,13,0.

CocTaBuUTh MHTEpBAIbHBIA BapHalMOHHBIA psal. IlocTpouTs rucrorpaMmy — pacipeleneHus
CllyyailHOM BENMYMHBI 4YHCIIA TPOMYyIIEHHBIX pabouux JHed. Beruucnuth cpenHee
apupMeTHYECKOoe, pa3Max, MOJly U MeIHaHy.



Ne 3._B Tabnuily 3aHeceHbI OLIEHKH 3a TEXHUKY U 3@ apTUCTU3M MO (PUTYPHOMY KaTaHUIO,
BBICTABJICHHBIE CY/IbSIMHU.

3a 4,3 5,1 4,7 5,3 5,5 4,8 4,9 5,6 4,8 5,2
TEXHUKY

3a 4,6 5,0 4,8 5,5 5,6 4,9 5,1 5,3 5,0 5,5
apPTUCTU3M

Ha ocHOBaHUM MOMTyYEHHBIX JAHHBIX MOCTPOHUTD MOJIE KOPPEISIUU U BEIYUCIUTE KOI(PPHUIUEHT
KOppesALUu.

Bapuanr 2

No 1.J1an otpsiBok u3 npousBeneHust A.C.I1ymknna «Kanutanckas 1o4kay:
«Bckope Bce 3aroBopwin o [Tyrauese. Tonku ObiH pa3nuunabl. KoMeHaHT mocan ypsaHuka ¢
MOPYYEHUEM pa3Be/laTh XOPOLIEHHKO 000 BCEM 110 COCETHUM CEJICHUSIM U KPETOCTAM. YPIITHUK
BO3BPATHJICS Yepe3 JIBa IHS M OOBSIBII, YTO B CTEIH BEPCT 3a LIECTHIECST OT KPETIOCTH OH
BU/JIEJI MHOKECTBO OTHEM U CIIbIIIAJ OT OAlIKUPIIEB, YTO UAET HeCMeTHas cuiia. Bripouem He Mor
OH CKa3aTb HUYETO MOJIOKHUTEIBHOr0, IOTOMY YTO €XaTh AAJIbLIE M0O0SICS.»

1. Tloctpoiite rpaduk BCTpeuaeMOCTH OYKBBI «€» B MPEIOKEHUIX OTPHIBKA.

2. PaccuuTaiiTe cpesiHee 3HaU€HUE BCTPEYAEMOCTU OYKBBI «€» B IIPEAJIOKEHUSIX OTPbIBKA U

pa3Max.
3. TloctpoiitTe KpyroByro 1uarpaMmy, MOKa3bIBAIOIIYIO J0JIF0 OYKBBI «€» BO BCEM TEKCTE.

Ne2. B xoze npoBeieHHsI SKCIIEPUMEHTA MOJTy4YeH CIIEAYIOIUN Ha0op JaHHbBIX:

32,26,16,44,28,40,30,31,17,30,37,32,42,31,36,49,35,21,25,40,27,25,33,34,27,43,19,23,36,48,31,
35,43,32,26,35,33, 45,19,22,28,49,23,32,33,27,43,35,23,44.

CocTaBUTh MHTEPBAIBHBIN Psifl, BEIOPAB YMCIIO YACTUYHBIX HHTEPBAJIOB paBHOE 7. [TocTponTth
THCTOrpaMMy paclpeeNeHus CIy4aiiHONW BeIMYMHbL. BbuucinTh cpenHee apudmerndeckoe,
pa3max, MOJly U MEJIUaHYy.

Ne 3. B Tabnuily 3aHeceHbI OLIEHKH 32 TEXHUKY U 33 apTUCTHU3M MO (UTYPHOMY KaTaHUIO,
BBICTABJICHHBIE CY/IbSIMH.

3a 4,8 5,2 4,2 5,3 5,5 4,4 4,9 5,0 4,8 5,7
TEXHUKY

3a 4,9 5,1 4,5 5,5 5,5 4,9 5,1 5,3 5,0 5,9
aApPTUCTU3M

Ha ocHoBanuu NoMy4eHHBIX JaHHBIX TOCTPOUTH I0JI€ KOPPEISAIUN U BEIYUCTUTh KOAI(PPUIIUEHT
KOppEesIuu.

Oo0pa3zen penienmus.

Ne 1.an otpeiBok u3 npousBeaeHus A.C.Ilymkuna «KanutaHnckas goukay:
«Bckope Bce 3aroBopmin o ITyrauese. Tonku Obin pasnuunbl. KoMeHnaHT nocnan ypsaHuka ¢
MIOPYUYEHUEM pa3Be/laTh XOPOLUIEHHKO 000 BCEM 10 COCETHUM CEJICHUSIM U KPETOCTAM. YPSAHUK
BO3BPATHJICS Yepe3 JIBa IHSA M OOBSIBIII, UTO B CTEIHU BEPCT 3a LIECTHIECT OT KPEIOCTH OH
BU/JIEJI MHOKECTBO OTHEW U CIIbIIIAJ OT OAlIKUPIIEB, YTO UAET HECMEeTHas cuiia. BripoueM He mor
OH CKa3aTb HUYETO MOJOKHUTEIBHOT0, IOTOMY YTO €XaTh JaJIbIIe MOOOSICS.»

1.ITocTpotiTe Tpaduk BCTpeuyaeMOCTH OYKBBI «a» B TIPEVIOKEHUSIX OTPHIBKA.




2. Paccuuraiite cpeiHee 3HaUEHHE BCTPEYaEMOCTH OYKBBI «a» B MIPEJIOKEHUAX OTPHIBKA U

pa3Max.

3.ITocTpoiiTe KPyroByro IuarpamMmy, MOKa3bIBAIOIIYIO JIOJII0 OYKBHI «a» BO BCEM TEKCTE.

Pemienmne:
Bcero
Howmep npemioxenus 1 2 3 4 5 .
KonmnuectBo OykB B 78 17 38 132 69 334
MPEAJI0KEHUU
KonnuectBo OykB «a» ) 1 5 6 4 18
B MIPEJIOKEHUHU
Tosst Gyks «a» 0,07 0,06 0,06 0,05 0,06 0,05
7
6
5
4 \-
3 //
2 .\/
1
0 T
1 2
PucyHok 1 rpadguk BcTpedyaeMocTu OykBbl «a» B
npepnno>XXeHunax

2. Paccuutaem CpCAHCEC 3HAYCHUC BCTPECUACMOCTU 6YKBI:>I «a» B IPCAJIOKCHHUAX OTPbIBKA U

pa3max.
_ Y x 18
X = = —=
n 5
R=x_,
Pazmax:

3. IlocTpouM KpyroByro JuarpaMmy, HOKa3bIBAIOILYIO JIOJ0 OYKBBI «0» BO BCEM TEKCTE.




aona OykBbl a

W nons 6ykBbl @
B fons fpyrux Oyks

Tema 12. YpaBHeHUSI 1 HEPABEHCTBA
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Hanucarb KOHCIEKT MO TEME
«OCHOBHBIE IPUEMBbI PelIeHUs YPABHEHUID)
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. BbammakoB M.WU. Marematuka. YueOnuk mist yupexaeauid HITO u CITO. —-M.:
U3JATEIbCKUN LIEHTp «AKazemusn», 2015

HOHOJ’IHI/ITGHLHBIG HUCTOYHHUKU:

1. KoHcnekTsl nexuui
2. TlpakTudeckue 3aaHusl, PACCMOTPEHHBIE B ayIUTOPHH.

3. bammakoB M.M. Maremaruka (6a30Bb1ii ypoens). 10—11 k1. — M., 2015.

4. Mopaxosuu A.I'. Anredpa, 10-11 knacc. YueOHuk 115 00111e00pas. yupexxaeHuil, 2-e
n3., «Muaemosunay, 2014 1. 335¢

9]

Bboromonos H.B., Camoiinenko I1.M. Matemaruka.: ydeOHUK 11 cCy30B. S-en3a.M.:
Hpoda, 2015. —395¢

HNuTepHeT-pecypesl:

1. http://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-neravenstva-9121/obshchie-
metody-resheniia-uravnenii-9119

2. http:// www.myshared.ru/slide/418079/

http://mathematichka.ru/ege/problems/problem B7P1.html

(O8]

BpeMs Ha BbInoJiHeHHe — 2 yaca

Ilo uToramM BbIIIOJIHEHHS CTYACHT Q0J/IKCH NMPEACTABUTDb:


http://mathematichka.ru/ege/problems/problem_B7P1.html
http://www.myshared.ru/slide/418079/
http://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-neravenstva-9121/obshchie-metody-resheniia-uravnenii-9119
http://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-neravenstva-9121/obshchie-metody-resheniia-uravnenii-9119

- KOHCIEKT «OCHOBHBIE PUEMBI PEILICHUSI YPaBHEHUI

B npouecce BbINOJHEHUS PA0OTHI CTYAEHT 10JIKEH:

- IPOYUTATh JUTEPATypy MO YKa3aHHOU TeMe,

-HaIKCaTh KOHCHEKT 10 TeMe « OCHOBHbBIE IIPUEMBI PELICHUS YPaBHEHUI»

Kpurepun oneHnku pesyjabrara

YpOBHU OCBOCHHUS XapakTepucTuka ypoBHS

1 JIOITYCTHUMBIN OTcyTCTBYET cHcTeMa B M3JIOKEHUH MaTepHuaa, TeKCT OoJblueit
4acThl0 MPOCTO mepenucaH B ¢opme nurar. [omymenst 2-3
OLIMOKH MIPU OTBETE HA BOIIPOCHI.

2 BBICOKHH OcHoBHble TpeOOBaHUS K KOHCHIEKTY BBIIOJHEHBI, HO MPU 3TOM
JIOTIYIIEHbl HeAO04EThl. B yacTHOCTHM, MMEIOTCS HETOYHOCTU B
U3J10KEHUU Marepuana; OTCYTCTBYET JIOTMYeCKas
MIOCJIEZIOBATENILHOCTh B U3JIOKEHUHU Matepuana [IpaBuiibHO NaHBbI
OTBETHI Ha BOIPOCHI.

3 ONTUMAaJIbHBIN BrimosiHeHBI  Bce Tpe6OBaHH${ K HallMCaHHUIO KOHCIICKTa: TEMa
OCBCIICHA IMOJIHOCTBHIO, B IIOJTHOM O6’beMe, 3aIlluCH CACJIaHbl YC€TKO,
SICHO,. 3aIInucu pacHpeaciIsIrOTCA B OHpGI[GJ'IGHHOfI
nocCacaoBaTCJIbHOCTH, OTBeanOH_[Cﬁ JIOTHYECKOU CTPYKTYpE
H3JIOKCHUS MaTCpHraJia. HpaBI/IJ'IBHO JAaHbl OTBECTHI Ha BOIIPOCHI.

®opma npeacTaBjieHusi padoThl: KOHCIIEKT
IlepeyeHns 3a1aHM:

1. Ilpountaiite Mmarepuas no Teme «OCHOBHBIE TIPUEMBI PELIEHUS YpPaBHEHUI» B
yueOHuke bammakoB M.M. Maremaruka. Yuebuuk ms yupexaenuit HITO u CIIO. —

M.: uznarenbckuii eHTp «Akaaemusi», 2012 crp 231-235
2. TloBTOpHTE METOAUYECKHUE PEKOMEH IAIUU 110 HATUCAHUIO KOHCIIEKTa (MIPUIIOKEHHE 3)
3. HanummTe KOHCIIEKT MO 3aJJaHHON TeME.
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Pemienue ypaBHeHUI U CHCTEM YPaBHEHHU I
Jlureparypa:

OCHOBHBIE UCTOUYHHKH:

1. bammakoB M.W. Maremaruka. Yueonuk mis yupexaenuit HITIO u CI1O. —M..:
M3/1aTeNIbCKUN HEHTp «Akaaemusiy, 2015

2. Kommoropos A.H. u 1p. Anrebpa u Havana ananu3a. 10 (11) k1. — M., 2014



HOHOHHI/ITGHBHBIG HUCTOYHUKMU.

—

KoHcnexThl nexknui
[IpakTuueckue 3agaHus, pPACCMOTPEHHBIE B ayTUTOPHUU.

Bbammakos M.U. Maremartuka (6a3oBblif ypoBenb). 10—11 k1. — M., 2015.

Mopakosuua A.I'. Anredpa, 10-11 kmacc. YueOHuK 1151 001ieo0pas. yupexaeHun, 2-e
3., «MHaemo3uHay, 2014 1. 335¢

boromonos H.B., Camoiinenko I1.M. Matemaruka.: ydeOHUK [T cCy30B. S-en3a.M.:
Hpoda, 2015 —395¢

HNutepHeT-pecypcesl:

1.

e

http://school.xvatit.com/index.php?title=%CC%ES5%F2%EE%E4%FB _
%F0%ES%F8%ES%EDY%E8%FE_%F1%E8%F1%F2%ES%EC _
%EF3%F0%EQ0%E2%ED%ES%ED%E8%E9

http://free.megacampus.ru/xbookM0001/index.html?go=part-020*page.htm
http://kontromat.ru/?page id=4407

http://fizmat.by/math/set_equations/system_linear
http://mathematichka.ru/ege/problems/problem B7P1.html

Bpems Ha BbhinoJaHeHne —4 yaca

I1o uToram BbINOJIHEHUSI 00YYAIOUIUIICH 10/2KEH NPEeICTABUTD:
- BBINOJIHEHHOE 33/IaHUE N0 TeMe «Pelenne ypaBHEHU U CUCTEM YPaBHEHUI

B npouecce BbINMOJHCHUSA paﬁoTbl CTYACHT IOJIZKCH:

- IOCMOTPETh JUTEepaTypy MO yKa3aHHOU Teme,

- BBITIIOJIHUTH HPCAJTIONKCHHBIC 3a1aHUs

Kpurepun onenku pesyjabrara

OreHka ypoBHS IOJITOTOBKH
[IpoueHT pe3y/IbTaTUBHOCTH

(HPaBIIHELX OTBETOR) 6as1 (0TMeTKa) BepOaJIbHBIN aHaIOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOpOLIO
70 79 3 YIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO



http://mathematichka.ru/ege/problems/problem_B7P1.html
http://fizmat.by/math/set_equations/system_linear
http://kontromat.ru/?page_id=4407
http://free.megacampus.ru/xbookM0001/index.html?go=part-020*page.htm
http://school.xvatit.com/index.php?title=%CC%E5%F2%EE%E4%FB_%F0%E5%F8%E5%ED%E8%FF_%F1%E8%F1%F2%E5%EC_%F3%F0%E0%E2%ED%E5%ED%E8%E9
http://school.xvatit.com/index.php?title=%CC%E5%F2%EE%E4%FB_%F0%E5%F8%E5%ED%E8%FF_%F1%E8%F1%F2%E5%EC_%F3%F0%E0%E2%ED%E5%ED%E8%E9
http://school.xvatit.com/index.php?title=%CC%E5%F2%EE%E4%FB_%F0%E5%F8%E5%ED%E8%FF_%F1%E8%F1%F2%E5%EC_%F3%F0%E0%E2%ED%E5%ED%E8%E9

dopma npeacTaBJaeHus padoThbl: TETPaJb C BHIMOJTHECHHBIM 3aJaHUEM
Ilepeyenn 3a1aHmii:

1. IloBropute Marepuan jekuuid no teme «PelieHue ypaBHEHHH U CUCTEM
YPaBHEHUI»

2. IlpounTaiiTe MaTepuai Mo ITOM TEME B IPYTUX UCTOUHUKAX

3. PemuTe npeanoxeHHbIE YpPaBHEHUS U CUCTEMY YPaBHEHUH.

3ananus 18 CaMOCTOATEIbHOH PAGOTHI

Bapuanm 1

1 Pemmwmth ypaBHEHHUE :
4x*+8x-5
x+1

=0

2 Pemmth uppannoHaIbHOE YpaBHEHUE:

4Vx+1=2x+2

3 PemmTts uppanmoHaibHOE ypaBHEHHE:
\/—x2+6x—5= 8—2x

4 PemuTh mOKa3aTeIbHOE YPaBHEHUE:
0,3°*7'-0,3"=0,7

5 PemuTh mokazareabHOE ypaBHEHUE:

2x71+2x:2x+1_4

6 PemmTh cucremMy ypaBHEHUM:
3(x+1]+2(y—2)=20,
x+2y=4.

Bapuanm 2
1 Pewmuts ypaBHEHHUE:

4
1—x

x+2=

2 Pemmmts UppanoHaIbHOE ypaBHEHUE:
V6—dx—x=x+4

3 Pemmwts uppaimoHaibHOE ypaBHEHUE:
J4x—8=x—5

4  PemuTh mOKa3aTEIHLHOE YPAaBHECHHUE:
2x+2x+2_20

5 PewmnTts nokasaTenbHOE ypaBHEHHUE:



X

2x—1= L
16

6 PewmuTh cucTeMy ypaBHEHMIA:
x+2 y=6,
3x°—xy+4y’=48.
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Hanucatb KOHCIIEKT MO TeMe

«OCHOBHBIE METOAbI PCIICHUHA HECPABCHCTB)»
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.1. Maremaruka. YueOnuk ans yupexaeauit HITO u CITO. —-M.:
M3AaTeNIbCKUM LEHTpP «Akamemusi», 2015

I[OHOHHI/ITeHLHI)IG HUCTOYHUKMU.

—

Koncnekrs! neknuit
2. Ilpaktuueckue 3a7aHus1, PACCMOTPEHHBIE B ayIUTOPHUH.

3. bammakoB M.U. Maremaruka (6a30Bbiit ypoBenb). 10—11 k1. — M., 2015.

4. MopakoBuu A.I'. Anredpa, 10-11 knacc. YueOnuk ais o0meo0pas.yupexaeHuii, 2-e
u3x., «Muemos3unay, 2014 r. 335¢

5. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJIs1 CCY30B. S-eu3a.M.:
Hpoda, 2015. — 395¢

WHuTepHeT-pecypcsl:

1. http://mschool.kubsu.ru/cdo/shabitur/kniga/neraven/vved/vvedenie.htm
2. https://sites.google.com/a/ssga.ru/ssgad4school/matematika/tema-4

Bpems Ha BbINOJHeHNE — 2 yaca

ITo uToram BBINIOJIHEHHS CTYACHT JO0JIKCH NPEACTABUTD:
- KOHCIIEKT I10 TeMe «OCHOBHBIC MCTOJbI PCIICHHUA HCPABCHCTB»

B npouecce BbinoiHeHUs1 pa00ThI CTYAEHT 10JIZKEeH:
- IPOYUTATh JIUTEPATYPY M0 YKa3aHHOU TeMe.

- HammycaTh KOHCHEKT 10 TeMe « OCHOBHBIE MCTOJbI PCIICHUA HEPABCHCTB»


https://sites.google.com/a/ssga.ru/ssga4school/matematika/tema-4
http://mschool.kubsu.ru/cdo/shabitur/kniga/neraven/vved/vvedenie.htm

Kpurtepun onenkn pesyiabrara

YpoBHH OCBOEHUS XapaKkTepuCTUKA YPOBHS

1 JIOITy CTUMBII OTcyTCTBYET cHcTeMa B M3JIOKEHUM MaTepHana, TeKCT OoJbIeit
YacThl0 MPOCTO mepenucaH B ¢opme nurar. [Jomymensr 2-3
OIIMOKH MIPU OTBETE HA BOIIPOCHI.

2 BBICOKHU OcHoBHble TpeOOBaHMUS K KOHCHIEKTY BBIIIOJHEHBI, HO MPU 3TOM
JIONYIIEHbl HENOYETHI. B 4YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KCHUH MaTepuana, OTCYTCTBYET JIOTUYECKast
IIOCJIEI0OBATENLHOCTD B M3JIOKEHUU Marepuana [IpaBWiIBHO naHbI
OTBETHI Ha BOIIPOCHI.

3 ONTUMAIbHBIN Breimonsensl  Bce Tpe60BaHI/I}I K HallMCaHHMIO KOHCIICKTa: TEMa
OCBCIICHA IIOJHOCTHIO, B IIOJIHOM O6’beMe, 3al1iMCu  CACIaHbI
YE€TKO,JACHO,. 3aIlcu PacIpeCaACIIIIOTCA B OHpeﬂCHCHHOﬁ

IoCaca0oBaTCJIbHOCTH, OTBG‘I&IOH.[CI‘/'I JIOTHUECKOMN CTPYKTYpEC
H3JIOKCHUS MaTCpHraJia. HpaBI/IJIBHO JaHbl OTBCTHI HA BOIIPOCHI.

®opma npeacTaBjieHusi padoThl: KOHCIIEKT

Ilepeyenn 3aganmii:

IToBTOpUTE MaTepuai aekuuu «PenieHre HepaBEeHCTB U CUCTEM HEPABEHCTBY
IIpounTaiiTe TEOpETUYECKUI MaTepUall, IPUBEACHHBIN HUXKE.

IToBTOpHUTE METOAMYECKHE PEKOMEHIALINN 110 HAITMCAHUIO KOHCIIEKTA.
Harnumure KOHCIIEKT TEOPETUYECKOro Marepuasa, IPUBEIEHHOIO HUXKE.

halb o e

3aaHus U1 CAMOCTOATEIbHOU PA00ThI

[IpounTaiiTe 1 HAUIIUTE KOHCIIEKT

TeopeTnueckuii MaTepua

HepaBeHCTBOM Ha3bIBaeTCs 3alycCh, B KOTOPOW (DYHKIIMM COCTUHEHBI 3HAKOM (WIIH
HECKOJILKMMM 3HaKaMHu) OTHOLIeHus ">", "<" " = " " ="

HepaBenctBa, cogep:kaiiye /1Ba 3HaKa OTHOLICHHs, HA3bIBAIOTCS BOMHBIMHU, TPH 3HAKa
OTHOIIICHUSI — TPOUHBIMU U T.1I. [IprMephI TAKMX HEPABEHCTB:

) > g(x),

£(x) < g(x),

0 = gl),

fx) = g(x).

f(x) < h(x) < g(x) aTO IpUMep IBOHHOTO HEPABEHCTBA.

HepaBencta f(x) > g(x), f(x) < g(x), Ha3bpIBalOTCI CTPOTMMH, a HEpPaBEHCTBA
f(x) = g(x), f(x) = g(X) — HeCTPOrUMH.



Pemennem HepaBeHCTBa, Ha3bIBA€TCS BCSAKOE 3HAUEHUE IIEPEMEHOM, IPU KOTOPOM
JAHHOE HEpaBeHCTBO BepHO. Hampumep, pelieHneM HepaBeHCTBA flx) > gx)
SIBJIIETCSL BCAKOE 3HAUYEHUE MEPEMEHHOM X = a, MpU KOTOPOM CIIpaBEeIIMBO HEPABEHCTBO
f(a) > g(a), nnm ¢pynkuus f(X) npu X = a npUHUMAET OoJIblIee 3HaYeHUE YeM (PpyHKIHS g(X).

3amanue "pemmuTh HEPAaBEHCTBO'" O3HAYaeT, YTO TPEOYeTCsS HAWTH MHOXKECTBO BCEX €ro
pemeHuii. OTO MHOXKECTBO MOYKET OKa3aTbCsl MYCTBIM — B Cilydae, KOIZla PEIICHHUHA HeT.
MHOXeCTBO BCeX pellIeHUi HepaBEeHCTBa OyeM Ha3bIBaTh €r0 OTBETOM.

Hepasenctso B HaswiBaeTcs CJIEICTBUEM HEPABEHCTBA A, eciu BCSIKOE
pelieHue A sBiseTCs peuleHHMeM HepaBeHcTBa B. B 3ToM  ciywae ucnonb3yercs
samucs A ~ > B. [pa HepaBeHCTBa A U B HazpiBatoTcs PaBHOCUIIbHBIMU (i
SKBHUBAJIEHTHBIMU MUIIEM
A > B m6o A ~ B), ecim ux orBeTsl coBmamaoT. Ecni A > B uB T A, 10
HEpaBEHCTBA A U B 3KBHUBaJICHTHBI.

3anuch HECKOIbKMX HEPaBEHCTB IMOJI 3HAKOM (UTI'YpHOW CKOOKM Ha3bIBAETCS CHCTEMOM
(4ucio U BUJ HEPABEHCTB, BXOMAIIMX B CHUCTEMY, MOXKET OBITh NMPOU3BOJIBHBIM). Perienue
CHUCTEMBl HEPAaBEHCTB €CTh IIEPECEUCHUE PEUICHUM BCEX BXONAIIUX B HEE HEPABEHCTB.
JIBoiiHoe HepaBeHCTBO f(X) < g(x) < h(X) MOXHO 3amucaTh B BUJE CHCTEMBI:

F(x) <glx,
glx) <hiz).

3anuch HECKOIBKHX HCPaBCHCTB, 06T>CILI/IHCHHBIX KBaIIpaTHDfI CKO6KOI71, Ha3bIBACTCA

COBOKYITHOCTBIO JJaHHBIX HEPAaBEHCTB. PellieHne COBOKYNHOCTH €CTh 0OBEINHEHUE PElIeHHH
BXOJISIIIIMX B HEE HEPABEHCTB.
x—1
— =0
Ipumep 1. Pemmts HepaBenctBo X+ 1
Pemenue.

E

YacTHOE IBYX YHCEN IMOJOKUTEIBHO B TOM Cllydae, KOrJa M JICIUMOE, W JCITHTENb
MOJIOKUTENBHBI, WM OHHM OTpHIATeNbHbL. ONHpasch Ha 3TO YTBEPKIEHHE COCTABUM
COBOKYITHOCTB JIByX CUCTEM HEPaBEHCTB.
x—1=10,

x+1=10
x—1=0
x+1=0

CHayaja peniiM CHCTEMY HepaBEHCTB
r=1=10

x+1=0

-1 1

[lepBas cucreMa paBHOCHUIIbHA HEPABEHCTBY X > 1.

Temneps, pelraeM CUCTEMY HEPABEHCTB:
x=1<0,

r+1<0

-
W 0 -

-1 1

o

o

Bropas cuctema paBHOCHIIbHA HEPABEHCTBY X < -1.



Pemenne (MHOXECTBO 3HAUCHWI MEPEMEHHON OOpalaromuX JaHHOEC HEPaBEHCTBO B
HUCTMHHOE YHCIIOBOE HEPAaBEHCTBO) MCKOMOIO HEPAaBEHCTBA MOXKHO 3aIlUCaTh HECKOIBKHUMU
crocobamu:

I) x>lux<-1.

x =1

2) x=1

NIxE P U 1;+%9),

ChopmynupyeM HECKOJIbKO YacTO HCHOJb3YEMBIX INPU OTHICKAHUHU PELICHUI CBOWMCTB
HEPaBEHCTB, BCE OHM YK€ 3HAaKOMbI Bawm.

1. K obOeuM yacTsaM HEpaBEHCTBA MOXHO TpHOAaBUTh OJHY U TyXe (YHKIHIO
onpeneneHnyto B O/I3 nannoro HepaBeHcTBa. Ecnu f(x) > g(x) u h(x) - mobas ¢yHKuus
onpeneneHHas B O/[3 nanHoro HepaBeHcTBa, TO f(X) + h(x) > g(x) + h(x)

2. Ecmm o0e YacTH HEpaBEHCTBA YMHOXHTb Ha MOJOXHUTEIbHYIO (YHKIIHIO,
onpeneneHHyo B O3 naHHOTO HepaBeHCTBA (WJIM HA MOJOXKUTEIBHOE YUCIIO), TO MOTYyYUM
HEPaBEHCTBO, PABHOCWJIBHOE UCXOAHOMY HEPABEHCTBY:

eciu f(x) > g(x) u h(x) > 0, To f(x)h(x) > g(x)h(x)

3. Ecimu o06e wyacTM HepaBeHCTBA YMHOXWTh Ha OTPUIATENBHYIO (DYHKIIHUIO,
onpeneneHHyro B OJ/[3 manHOro HepaBeHCTBa (WJIM Ha OTPHUIATEIIPHOE YHCIO) M 3HAK
HEpPaBEHCTBA U3MEHUTh HA MPOTHUBOMOJIOKHBIN, TO MOTYYEHHOE HEPABEHCTBO SKBUBAJIECHTHO
JTAHHOMY HEPaBEHCTBY:

ecim f(x) > g(x) u h(x) <0, To f(x)h(x) < g(x)h(x)

4. HepaBeHCTBa OMHAKOBOTO CMBICIIA MOXKHO MOWICHHO cKianasiBath. Eciu f(x) > g(x) u
m(x) > h(x), To f(x) + m(x) > g(x) + h(x).

5.HepaBeHcTBa MPOTHUBOMOIOKHOTO CMBIC/IA MOXHO TMOWIEHHO BBIYMTATh eciau f(x) >
g(x) 1 h(x) < m(x), 1o f(x) - h(x) < g(x) - m(x).

6. HepaBeHncTBa OJHOTO CMbICIA C TMOJOXKUTEIBHBIMH YacCTAMU MOXKHO TOWIEHHO
YMHOXKaTh.

Ecnu f(x) > g(x) >0u m(x)>h(x) >0, 10 f(x)g(x)>m(x) h(x).

7. HepaBenctBa, 00pa3oBaHHBIE HEOTPHULATEIHHBIMH (YHKIUSIMH, MOXHO ITOWIEHHO
BO3BOJIUTH B IOJIOKUTEIBHYIO CTEIEHb:

eciu f(x) > g(x)>0um>0, 1o (f(x)) ™ > (g(x)) ™.

WNHorpa, pemas HepaBEHCTBO, IPUXOAUTCS MEPEXOAUTh K HEPABEHCTBY - CIIEACTBHIO, T.C.
BBITMOJIHITh HEPABHOCUIIbHOE TpeoOpazoBaHUe (Kak MPaBHIIO, CBA3aHHBIE C pPaCHIMPEHUEM
O/13): 3amenuts dyHkiuio f(x) — f(x) HyneM, cokpaTuTh HepaBeHCTBO f{X)g{x) > f(x)h{x)
Ha OOIIMI MOJIOKUTENBHBI MHOXKUTEND f{X) 1 T.I. Pemienus, HaliZlcHHBIE B PE3y/IbTaTe dTUX
NEHCTBUI, MOTYT OKa3aTbCsi TMOCTOPOHHMMH. llepen 3amuchi0 OTBETa UX CIEAyeT
"oTceus " MOCTOPOHHUE PEILICHUS.

IIycte M — MHOXECTBO IOIyCTHMMBIX 3HAUEHUN IIEPEMEHHOM X JAHHOTO HEPABEHCTBA
(O13). B — MHOXecTBO HaWJCHHBIX pEIIEHUH HEpaBEHCTBA. A MHOMECTBO pEIICHUN
JTAaHHOTO HepaBeHcTBa. Torna A=B M.

Brk 5 49

IIpumep 2 .PemnTte HEPaBEHCTBO -4 x-3 (1)..
Pemenue.
1
h(x)=—r0
Bbrutem u3 obeux yacteil HepaBeHCTBA (DYHKIIMIO X— 8 Moay4uM HEpaBeHCTBO
3x>09.

Paznenum o00e 4YacTH TNOJYYEHHOI'O HEPAaBEHCTBA Ha IOJIOKMTEIbHOE YHUCIO 3 B
pe3ynbTaTe Noay4yuM X > 3 (2). BeimonHuB 310 peodpa3zoBaHue, Mbl 3aMEHWIN HEPABEHCTBO
(1) HepaBeHCTBOM (2). DTH HepaBEHCTBA HE PAaBHOCHIBHEL (1) ~ (2).



M=(-%:8) U (@8;+ ®)-0JI3 nepasencrna (1).

B =(3; + ®) - 510 pernenue HepaseHcTsa (2).

Haiinem mHOecTBO penieHuit HepaBeHcTBa (1)

A=B N M (-®:8)U @&+ ®) M 3:+%)=03:8) U 8+%),

Otser: x & (3;8) U (8;+ %),

MeTo1 HHTEPBAJIOB

MeToa MHTEpPBAIOB 4acTO MCIOJIB3YIOT IIPU peLICHUs HepaBeHCTB. OH MO3BOJIIET CBECTH
pemenue HepaBeHCTBa f(X) > 0 (<, <, >) k pemenuto ypaBHeHus f(x) = 0.

Mertoa 3aKiIr04aeTcs B CIEAYIOLIEM:

1. Haxonutcs O/13 HepaBeHCTBa.

2. HepasenctBo npusogurcs k Buay f(x) > 0(<, <, >) (T.e. npaBas 4acTb NEPEHOCUTCA
BJIEBO) U YIPOUIAETCSI.

3. Pemaercs ypaBuenue f(x) = 0.

4. Ha 4ucioBOM NMpsMOM OTMEUAOTCS KPYKKAMHM TOYKH, SIBIISIIOIIMECS KOPHAMH 3TOrO
ypaBHeHUs. KpyXKu He 3aKpallluBarOTCs, €CJIIM HEPABEHCTBO CTPOIOE, U 3aKpalIMBarOTCS,
€CJIM OHO HECTPOroe.

5. Bce Touku, orMeueHHble Ha O/[3 1 orpaHnuMBaOIIKE €ro, pa30MBatOT 3TO MHOKECTBO
Ha TaK Ha3bIBa€Mble€ MHTEPBAIbl 3HAKONOCTOSHCTBA. Ha KaXaOM TakoM HWHTeEpBaje
omnpenensiercs 3Hak GyHkuuu f(x).

6. OTBeT 3amuchIBacTCs B BUIEC OOBEIMHEHUS OTIEIBbHBIX MHOXECTB, HA KOTOPBIX f{X)
MMEEeT COOTBETCTBYIOLIUI 3HaK. TOYKM, OTMEUEHHbIE 3aKpAlICHBIMH KpPYXKKaMu, B OTBET
BXOJIAT, OTMEUYEHHbIE MyCThIMU - HET. Toukn OJ13, sBistommecs rpaHUYHbBIMH, BKIOYAKOTCS
(MM He BKJIFOYAIOTCS) B OTBET IOCIIE IOTOJIHUTENILHON POBEPKHU.

MeTtoa UHTEpBaJIOB OCHOBAaH Ha TOM, YTO HempepbiBHasg QyHKIUs f(X) MOXKET U3MEHHUTH
3HAK JIN0O B rpaHnyHBIX Toukax OJ13, rie ona "paspeiBaetcs", OO MPOXOAs Yepe3 HOJb, T.C.
B TOYKAaX, ABJIOIIMECs KOpHAX ypaBHeHus f(x) = 0. Hu B Kakux Apyrux Toukax mepeMeHbI

Mrtl

Ipumep 3. Pemmts HepaseHcTBO. X—35

3HaKa HC ITPOUCXOANT.

0.

Perenue.
x+1=0,

om: Lx=3=0, otkyma umeeMm x = [-1; 5) U (5;+ %)

'\,l':-'f+1 —0

Pemm ypaBHeHME X— 3 Yucnutens apodbu paBeH 0 mpu X = -1, 3TO U ecTh
KOpeHb YypaBHEHHMs. OTMETUM HaWJIEHHBbIH KOPEHb Ha 4YepTeKe (UEPHBIM KPYKKOM, T.K.
HEPaBEHCTBO HECTPOTOE), nMpeaBapuTesibHo otMeTHB OJ13:

. +

g <7 »
3

-1

Urobbl  ompenenuTh 3HaK Ha  mOpomexyrtke  (-1;  5)  Bo3pbMeM  4HCIO
AJ0+1

1
=T e
o,f“I 0-5 5

YT1o0OBI OIIPCACIINTD 3HaK Ha BTOpOM IIPOMCIKYTKE BO3bMEM 151 (0)

Jo+l 3
F@="=50
8, 8-5 3
Touku 0 u 8 BeIOMpaANIHUCH MPOU3BOJIBLHO, HO TAK, YTOOBI YIIPOCTUTH MPOLIECC BBHIUMCIICHUS
K00 3HaueHUs1 QyHKIIUH.

Otser: (-5;+ %),



1 . Jx

Tpumep 4. Pewmts nepasencrso % —8x+7 x°—8x+7

Pewenue.
Hcrnons3ysi CBONCTBO YAacTHOTO M OMpeAeNieHHE KBAJAPATHOTO KOPHS JeJlaéM BBIBOJ,
xES
—Bx+7 =10, x#50,
4TO x=z0, OTKy/Ia xz 0. Om3:x € (;1) Y7 U@, +%)
Pemum ypaBHeHHe
1

% —8x+7" j.tx+7"

X —8x 7" x —8x+7"

1—w/x B
—Bx+15
1=z =0,
x=1.

Ha npomesxytke (0;1) Bo3pMeM Touky 0,5;
051 53 _Af-Jos
05 -8.0547 025-4+7

Ha HpOMe)KyTKe (1; 7) BO3pMEM TOUKY 4,

f@=2 -l
44-8.4+7 -8

Ha npomexytke (7; + ® ) BossMeM TouKy 9,

PO ke
—8.9+7 16

PaCCTaBI/IM 3HAKU HA KOOPJAMHATHOMN IPSIMOM.

+ + -
1 7

¥

—e
0

Takum o00pa3om, pelieHHeM JaHHOTO HEpPABEHCTBA SIBJIETCS MHOXECTBO YHCEll
npunapIexamux npomexytky (0; 1) Y (1;7)

OTU mnpuMepbl HAIHO JEMOHCTPUPYIOT, YTO IPOMEKYTKH 3HAKOIOCTOSHCTBA HE
00s13aTeNbHO YEPEAYIOTCS, MPOIIECC ONPENEeNICHUs] 3HaKa Ha MPOMEXKYTKE MOXKET OKa3aThCs
JIOBOJIBHO TPYAHOU 3a7aueid.

[Tone3Ho 3arOMHUTH CIIEYIOLIEE.

Ecnu ¢yHkums npencraBisieT coOON NMPOU3BENCHHE HECKONBKUX HE IOBTOPSIOIIMXCS
MHOKUTEJIeH, uMeronx BuJ (ax + b), rae a > 0, To 3HaKU PYHKUMU HA IPOMEXKYTKaX clipaBa
Ha JIeBO yepeayroTca ¢ "mmroca" Ha "muHyc"... Eciu Kako-TO MHOMXHUTEIb MOBTOPSETCS
YETHOE YUCJIO Pa3, TO NpHU IEPEXOAE 4epe3 3Ty TOUKY CMEHbI 3HaKa HE IIPOUCXOIUT. B
npumepe Ned Takoli Toukoi ObuTa Touka 1

Ipumep NeS. Pemuts HepaBeHcTBO (2x - 6)(3x + 12)(5x + 1)<0.

Pemenue.

Hymu ¢ynkuuu: - 4; - 0,2; 3.

@yHKUMST B JIEBOW YacTH HEPAaBEHCTBA IPEACTABISAET COOOW MpPOU3BENECHUE HE
MTOBTOPSIIOIIUXCSI MHOXKUTENIEH, 3HAUUT 3HAKU 3TOW (DYHKIIMH YepeAyIOTCs CIpaBa Ha JIEBO C

nn

!|+ll Ha
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Pemenne nannoro Hepasenctsa X = (- & ;-4) U (-0,2; 3).

CamocrosTenabHas pagora Ne 50

Pemenue HepaBeHCTB
Jlureparypa:

OCHOBHEIE HCTOYHUKH:

1. bammakoB M.U. Maremaruka. Yueonuk mist yupexaenuid HITO u CI1O. —M..:
W3/1aTeNbCKUN LEHTp «Akagemus», 2015

2. Kommoropos A.H. u ap. Anrebpa u Havana ananmm3a. 10 (11) k1. — M., 2014

I[OHOHHI/ITGHLHI)IG HUCTOYHUKMU.

1. KoHCIEKTBI JEKIINHI
2. Ilpaktuueckue 3a7aHus1, PACCMOTPEHHBIE B ayIUTOPHUH.

3. bammakoB M.U. Maremaruka (6a30Bbiit ypoBenb). 10—11 k1. — M., 2015.

4. MopakoBuu A.I'. Anredpa, 10-11 knacc. YueOnuk ams o0meo0pas.yupexaeHuii, 2-e
u3x., «Muemo3unay, 2014 r. 335¢

5. boromomnos H.B., Camoiinenko I1.M. MaremaTrka.: yueOHUK JIJIs1 CCY30B. S-eu3a.M.:
Hpoda, 2015. — 395¢
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Bpems Ha BbinoJaHeHne —4 yaca

Ilo uToramM BbINIOJIHEHHS CTYACHT JOJKCH NMPEACTABUTDb:


http://yourtutor.info/%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%B5%D1%80%D0%B0%D0%B2%D0%B5%D0%BD%D1%81%D1%82%D0%B2-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%BE%D0%BC-%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%B2%D0%B0%D0%BB
http://yourtutor.info/%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%B5%D1%80%D0%B0%D0%B2%D0%B5%D0%BD%D1%81%D1%82%D0%B2-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%BE%D0%BC-%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%B2%D0%B0%D0%BB
http://yourtutor.info/%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%B5%D1%80%D0%B0%D0%B2%D0%B5%D0%BD%D1%81%D1%82%D0%B2-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%BE%D0%BC-%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%B2%D0%B0%D0%BB
http://www.cleverstudents.ru/inequations/index.html
http://alexlarin.net/Abitur/razdel4.html
http://mschool.kubsu.ru/cdo/shabitur/kniga/neraven/vved/vvedenie.htm
https://sites.google.com/a/ssga.ru/ssga4school/matematika/tema-4

- BBIIIOJIHCHHOC 3aJaHHEC I10 TEMC «Pemenue HCPAaBCHCTB»

B npouecce BbINOJHEHUS PA0OTHI CTYAEHT 10JIKEH:

- MPOYUTATh JIUTEPATypy MO yKa3aHHOU Teme,

- BBIIOJHUTb NPCAJIOXKCHHBIC 3aJaHUA

Kpurepun oneHnku pesyjabrara

[IpoueHT pe3y/IbTaTuBHOCTH

OI_IeHKa YPOBH:A MTOATOTOBKU

(IpaBIbHbIX OTBETOR) Oas1 (oTMeTKa) BepOaJIbHBIN aHAJIOT
90+ 100 5 OTJIMYHO
80 + 89 4 XOpOLIO
70 =79 3 YIIOBJIETBOPUTEIHHO
menee 70 2 HEYJOBJIETBOPUTEIIBHO

®opma npeacTaBaeHus padoThI: TETPA/lb C BHIIOJHEHHBIM 3a/laHUEM

IlepeyeHns 3aJaHui:

l.HOBTOpI/ITe Marepual JIeKIuH 1o TeMe «Perenue HEPAaBCHCTB U CUCTEM HCPABCHCTB»

2.IlpounTaiiTe MaTepuas 1o 3TOM TeMe B APYTUX UCTOUYHHKAX

3.Pemmre npenoxKeHHbIE HEpaBEHCTBA.

3agaHus I CaMOCTOSITeIbLHOI PadoThl

Pemure HepaBeHCcTBa

Bapmuanr 1 Bapuanr 2

2x—-5<3+x 2 -5x>-3x.
X +2<5x—2(x-23). 3(3x—-1)>2(5x—7)

_ T -2 ¥
2x l_x 3£D x-2 x B{D

4 3 3 2
Nx—1<4 Wx—1>=4
.Q:flf:lgzo ﬁ_xﬁﬂﬂﬂgu

x+4 x+1

!."'1'\'!&1_ i: !.-‘E'ﬁlla_x 2 3x-5 2 2 x+1
L5 L5/ 4 4
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IMPHUJIOKEHHME 1

Crpykrypa pedepara (I'OCT)

Pecdepar BrimtoyaeT creayromue actekThl COAePKaHUs HCXOTHOTO TOKYMEHTA!
- IPEIMET, TEMY, LIeJIb PAOOTHI;

- METOJ WJIK METOJIOJIOTHIO ITPOBEAECHUS pabOThI;

- pe3ynbTaThl paboTHI;

- 001aCTh IPUMEHEHUS! PE3YIIBTATOB;

- BBIBO/IBI;

- TOTIOJTHUTEbHYIO HH(OpMALIKIO.

OnrtuMmanbHasi MMOCJIEA0BATEIbHOCTh ACHEKTOB COJIEpKAHUS 3aBUCHT OT HazHaueHHs pedepara.
Hanpumep, s moTpedutelns, 3aMHTEPECOBAHHOTO B IOJYYEHHHM HOBBIX HAYYHBIX 3HAHUH,




HanOosee ymOOHBIM SIBIISICTCS HM3JI0KEHHE PEe3y/IbTaTOB PadOThl M BHIBOJIOB B Hayaje TEKCTa
pedepara.

HpCI[MCT, TEMaA, LCIIb paGOTLI YKa3bIBAlOTCA B TOM CJIy4ac, €CJIM OHU HC ACHBI W3 3aljlaBHUA
HAOKYMCHTA.

MeTtoa uiu METOIONIOTHIO MPOBENEHUST pabOTHI 1IeIeCO000pa3HO OMUCKHIBATH B TOM CIy4ae, €CIH
OHU OTJIUYAIOTCS HOBU3HOW WJIM TNPEACTABIAIOT UHTEPEC C TOUKH 3PEHMsI JTaHHOM paboTHI.
[[Iupoko u3BECTHBIE METOIBI TOJNBKO Ha3bIBalOTCsS. B pedeparax JOKYMEHTOB, OMHCHIBAIOIINX
SKCIEPUMEHTAIbHbIE PA0OThI, YKA3bIBAIOT HICTOUHUKHU JAHHBIX U XapaKTep UX 00pabOoTKU.

Pe3ynpTaThl paGoThl ONMUCHIBAIOT MPEAEIbHO TOYHO U MHPOpMaTUBHO. [IpUBOAATCS OCHOBHBIE

TEOPETUUYECKUE M DKCIIEPUMEHTAIbHbIE PE3YNIbTaThl, (PaKTHUECKHE JaHHble, OOHapYyXEHHbIE
B3aUMOCBSI3U M 3aKOHOMEPHOCTU. IIpu 3TOM OTHaeTcs mpeanouTeHrWe HOBBIM DPE3yJabTaTaM U
JAHHBIM JIOJITOCPOYHOTO 3HAUEHUS, BAKHBIM OTKPBITHSIM, BBIBOJAM, KOTOpPbIE OIPOBEPraroT
CYILIECTBYIOIIME TEOPHUH, & TAKXKE JAHHBIM, KOTOpPbIE, 10 MHEHHMIO aBTOpa JOKYMEHTA, UMEIOT
IpakTuyeckoe 3HadeHue. Crneayer ykasaTh NMPEAesbl TOYHOCTH U HAJIE)KHOCTHU JIAHHBIX, a TaKKe
CTENEeHb UX OOOCHOBAaHUA. YTOUHSIOT, SABJSIOTCA JU LUGPOBbIE 3HAYECHUS MEPBUYHBIMU WU
MIPOM3BOHBIMU, PE3YJIBTATOM OJTHOTO HAOIIOACHUS WU MOBTOPHBIX UCIIBITAHUM.

Oo6macth IMPUMCHCHUA PE3YJIIFTATOB BAXKHO YKAa3bIBATh AJIA MATCHTHBIX JOKYMCHTOB.

BrIBOZIBI MOTYT CONPOBOXKAATHCA PEKOMEHIALMAMU, OLIEHKAMU, MPEIJIOKEHUSIMU, TUIIOTE3aMH,
ONMCAaHHBIMHU B UCXOJTHOM JOKYMEHTE.

JlononHuTeNbHAsT MHGOpMAIMs BKJIIOYACT JaHHBIC, HE CYIIECCTBCHHBIC JII OCHOBHOM IeNN
HUCCICO0OBaHNA, HO UMCHOIIUEC 3HAYCHUEC BHE €10 OCHOBHOHM TEMBEIL. KpOMe TOT'0, MOKHO YKa3bIBaATh
Ha3BaHWE OpraHW3allMd, B KOTOPOH BHIMOJIHEHA paboTa, CBEACHHS OO0 aBTOpE MCXOTHOTO
AOKYMCHTA, CCBUIKHM Ha paHEC OHYGJII/IKOBaHHLIe JOKYMCHTBI U T.II. HpI/I HaJIM4YN B UCXOOAHOM
JOKYMEHTE  CEPbE3HBIX OMIMOOK M TPOTUBOPEUMI MOTYT JaBaThCsl MPHMEYAaHUS aBTOpa
pedepara u penakropa.

OcobGennocTu Texkcra pedepara

Tekct pedepara He 1OMKEH colepKaTh UHTEPIPETAIIMIO COACPKAHUS TOKYMEHTA, KpUTHUECKUE
3aMe4yaHMs U TOUKY 3pEHHUs aBTopa pedepara (KpoMme MOJOKEHUM, YKa3aHHbIX B 5.1.7), a Taxxke
MH(POPMAIIUIO, KOTOPO HET B UCXOAHOM JOKYMEHTE.

Texct pedepata [T0DKEH OTIMYATBCA JIAKOHMYHOCTBIO, YETKOCTBIO, YOEIMTEIbHOCTHIO
(bOpMyIHPOBOK, OTCYTCTBUEM BTOPOCTENIEHHON MH(MOPMAITHH.

Texct pedepara HaunHaroT (pas3oi, B KOTOpoil chopMynupoBaHa IJaBHAs TeMa JIOKYMEHTa.
Ceenenus, conep)kaliyecss B 3arjlaBUMl M OMOIMOrpa)MuecKkoM ONMCaHWM, HE JIOJDKHBI
MOBTOPSATHCA B TeKCcTe pedepara. Cienyer nzderars JUIIHUX BBOAHBIX (ppa3 (Hampumep, "aBTop
cTaThi paccMmarpuBaer..."). Vcropuueckue crnpaBKH, €CIIM OHM HE COCTaBISIOT OCHOBHOE
Coliep)KaHHE JOKYMEHTAa, OIHMCAHUWE paHee OMyOIMKOBaHHBIX paboT U  OOILIEH3BECTHHIC
MIOJIOXKEHUsI, B pedpepare He MPUBOIATCSL.

B tekcre pedepara ciaenyer ynoTpedasTh CHHTAKCHUECKHUE KOHCTPYKIIUH, CBOMCTBEHHBIE SI3BIKY
HAay4YHBIX U TEXHUUECKUX JOKYMEHTOB, U30€raTh CIIOKHBIX IPAMMaTH4YE€CKUX KOHCTPYKLIUH.



B Tekcre pedepara cienyer NpUMEHATh CTaHAAPTH30BAaHHYIO TEPMHHOJIOTHIO. B pedepaTax mo
OOIIIECTBEHHBIM HAyKaM [OITyCKAETCS HCHOJIb30BAHUE TEPMHUHOJIOTUU HMCXOTHOTO JOKYMEHTA.
Crnenyer m3berats yrmoTpeOJIeHHs MajJopaclpoOCTPaHEHHBIX TEPMHUHOB WM PAa3bACHATH UX IPH
[IEPBOM YIIOMMHAHUHU B TEKCTE.

Heo6xonumo co6imoaaTh €AMHCTBO TEPMHUHOJIOTHH B IIpeenax pedepara.

B Tekcte pedepara cienyer npuMeHsTh 3HAUUMBIE CJIOBA M3 TEKCTa MCXOTHOTO JOKYMEHTA JUIs
o0ecrnieueHus: aBTOMaTU3UPOBAHHOTO TIOMCKA.

CokpallleHuss U yCIIOBHblE O0O3HauY€HMs, KpoMe OOLIeyNOTpeOUTENbHBIX B HAY4YHBIX H
TEXHUYECKHUX TEKCTaX, NPUMEHSIOT B UCKIIIOYMTEIBHBIX CIyJasX WM JAI0T UX ONpPEeTICHNUS TIPH
MIEPBOM YIIOTPEOICHU Y.

EnuHunps! Gu3ndeckux BETMUUH CIIeTyeT MIPUBOIUTE B MexkayHapoaHoi cucteme CU mo 'OCT.

HOHYCKaeTCH NPpUBOAUTL B KPYIJIbIX CKOOKax psaaoM C BennunHor B cucrtemMe CH 3HaueHwme
BCJIIMYHUHEBI B CUCTEMC CIMHMUII, HCIIOJIb30BaHHOM B HUCXOAHOM JOKYMCHTC.

Nmena coOctBenHble ((pamMuinmy, HAUMEHOBAHUS OpPTaHHW3AlMNA, W3ACIWNA W Ap.) MPUBOAAT Ha
SI3bIKE TEPBOUCTOYHMKA. JOMycKaeTcss TpaHCKPHIIUS (TPAHCIUTEpaIUs) COOCTBEHHBIX MMEH
WIA TIEPEeBOJl MX Ha s3BbIK pedepara ¢ JA00aBICHHEM B CKOOKaX NpPU TNEPBOM YIIOMHHAHUH
COOCTBEHHOTO UMEHH B OPUTHHATHHOM HAIKMCAHUU.

['eorpadmueckne Ha3BaHUsA ClEAyeT NPUBOAUTH B COOTBETCTBUU C IMOCICAHUM H3IaHHEM
"Amnaca mupa". [Ipu oTcyTcTBUM AaHHOTO reorpaduyueckoro HasBaHus B "ATimace mupa" ero
TIPUBOJIAT B TOM k€ (pOpMeE, UTO M B ICXOJJHOM JJOKYMEHTE.

Tabmuupl, GopMyIbl, YepTEkKH, PUCYHKH, CXEMbl, TUarpamMMbl BKJIIOUAIOTCS TOJBKO B Cliydyae
HEOOXOMMOCTH, €CJIM OHH PAaCKPBIBAIOT OCHOBHOE COJEP)KaHME JIOKYMEHTa U IIO3BOJISIOT
COKpaTuTh 00BeM pedepara.

®opMyJIbl, IPUBOJAUMbIE HEOJTHOKPATHO, MOTYT UMETH MOPSIIKOBYIO HyMEPALUIO, IPUYEM
HyMmepaius Gopmyn B pedepare MOKET HE COBIAJATh C HyMepaluei GopmyI B OpUruHase.

O6bem TekcTa pedepata ornpenensieTcs: CoaepKaHUeM JTOKyMeHTa (KOJMYEeCTBOM CBEIEHUH, MX
HAayYHOW IIEHHOCTBIO W/WJIM TPAKTHUYECKUM 3HAUYEHHWEM), a TaKKe JIOCTYITHOCTHIO U S3BIKOM
pedepupyeMoro T0KyMeHTa.

Pexomennyemsliit cpennuii 00beM Tekcra pedeparta 850 meyaTHBIX 3HAKOB.

B wuHpOpMAnMOHHBIX W3MAaHUAX IO OOIIECTBEHHBIM HaykaM o00BeM pedepara He
pemiameHTUpyercs. B akcmpecc - uHGOpPMANUMU JIOMYCKAeTCs MYyOJNMKAIMsS PACHIMPEHHBIX
pedeparos B coorBerctBuu ¢ 'OCT 7.23.

Odopmienue n pacnosioxkenne Tekcra pedepara

Tekcr pedepaTa MoxeT myONIUKOBATHCSI BMECTE ¢ pedepupyeMbIM JTOKYMEHTOM WM BXOOHUTH B
coctaB Oubmuorpaduueckoil 3anucu pepepupyeMoro J10KyMeHTa.

bubnuorpaduueckas 3amuch, COCTABHON YacThIO KOTOPOU SIBIISIETCS TEKCT pedepara, BKIIOYACT
TaKxe:



¢ 3arnaBue pedepara (B cOOTBeTCTBUH € 5.3.2);
e Oubnuorpaduyeckoe onucanue pedepupyemMoro mokymeHTa (00s3aTeNbHBIN AJIEMEHT) B
cootBercTBuu ¢ ['OCT 7.1;
® 5JIeMEHTh WH(OPMAIMOHHO-TIOMCKOBOTO SI3bIKA, UCIOJIB3YEMOTO ISl WHACKCHPOBAHUS
pedepupyemoro nokymenta B cootBeTctBuu ¢ [OCT 7.59 u TOCT 7.66.
3arnaBue pedepara 0ObIYHO COBIAAACT C 3ariiaBUeM pedepupyemMoro J0KyMEeHTa B TOM ciyyae,

Koraa pe(bepaT COCTABJICTCA HA A3bIKC OpUI'HAJIA.

3arnaBue pedepara OTAMIACTCS OT 3ariaBus pedepupyeMoro I0KyMEHTa B TeX CIIydasx, Korja:
pedepar COCTaBISIOT Ha S3bIKE, OTIMYAIOMIEMCS OT sI3bIKa pedepupyeMoro TOKyMEeHTa, TOraa
3armaBue pedepara MPUBOIIT B TIEPEBOJIEC HA SI3BIK pedepara;

pedepar coCTaBIAIOT Ha YacTh JOKYMEHTa, Torma pedeparTy MPHCBAaUBAIOT 3arjaBUe JaHHOM
9JacTH JOKYMEHTA Ha sI3bIKe pedepara;

3arjaBUe JIOKYMEHTa HE OTpaXkaeT COJCp)KaHMsA JOKyMEHTa, Torja pedepary HMpUCBaMBaIOT
HOBOE 3arJlaBue Ha s3bIKe pedepara;

COCTaBIISIFOT CBOJIHBIN pedepaTr Ha HECKONIBKO TOKYMEHTOB, TOra pedepaTy mpucBanBaOT HOBOE
3ariaBue Ha s3bIKe pedepara.

B wuHbOpManMOHHBIX H3AaHUSAX TEKCT pedepara MOMEMAIT Mociae OudimorpaduuecKoro
OITMCAHUS UCXOTHOTO JJOKYMEHTA.

B cBoanbIx pedeparax momyckaeTcs moMenarth TeKCT pedepaTa Mexay 3ariaBueM pedepara u
OouborpadIeCKUM ONMMCAHUEM UCXOHBIX IOKYMEHTOB.

W3znarensckoe opopmieHne 1 pacroyiokernue pedeparos, myOquKyeMbIX B U3MaHUAX, - 10 [OCT
7.4uTOCT 7.5.

Odopminenue u pacnonoxxerue pedeparos Ha otuetsl 0 HUP - mo I'OCT 7.32.

IMPUJIO)KEHMUE 2

Metoanyeckye peKOMEHAANUN 10 HANTUCAHUIO nquepaTa

Hanmcanue pedepara siBisieTcst OJHOM M3 BXHBIX (POPM caMOCTOSTENbHON y4ueOHOM
nearenbHOCTH. B «TonkoBoM cioBape pycCKOro sI3bIKa» [AeTCsl CIEAYIONIEE OIpe/esICHHE:
«pedepar — KpaTkoe M3JI0KEHHE COACP)KaHMUsI KHUTH, CTaThH, UCCIEIOBAHMUS, a TAKKE JIOKIA] C
TaKUM H3JI0KEHUEM». B Hamem nmoHnMaHuu pedepart — 3T0 caMocTosITeJIbHOe TPON3Be/IeHne,
CBH/EeTe/IbCTBYIOIIEE O 3HAHUM JIMTEPATYpPbl IO NpPeII0KeHHOH TeMe, ee OCHOBHOI
npod/IeMAaTHKH, OTpaskaloliee TOYKY 3peHHsl aBTOpa Ha JaHHYI0 npodjeMy, yMeHHe
OCMBICJTUBATH SIBJICHHUS KU3HU HA OCHOBE T€OPEeTHYECKUX 3HAHU.

CryneHThl yalle BCEro MCHBITHIBAIOT TPYAHOCTH IpU (OPMYIMPOBAHUHU LENM U 33434
paboThl, COCTAaBICHUH IIaHa pedepara, 4To NPUBOJIUT K HAPYIICHHIO €0 CTPYKTYPHI.



vvyvyy

B npouiecce paboTsl Haa pedepatoM MOKHO BBIAETUTH 4 ATamna:

BBOJIHBIN — BBIOOP T€MBI, pab0OTa HaJ| IJITAHOM U BBEICHUEM;
OCHOBHOH — paboTa HaJ| collepKaHUEM U 3aKII0YeHHEM pedepara;
3aKITIOYUTENbHBIN — opopMiieHue pedepara;

3amuTa pedepara (Ha sKk3aMeHe, CTyAeHIeCKoN KOH(DEepEHITNH U T.1.)

BBenenue enunbix TpeboBaHuil kK popme, CTpyKType pedepaToB, COCTaBICHHBIX C YUETOM
MOKEJIaHUN KOJUIET, JOJDKHO CO3/aTh y Y4YallluXcs 4YeTKOe INpeACTaBlieHue o pedepare Kak
MUCbMEHHOM aTTeCTallMOHHOM HCTBITAHUH U O CIOC00ax pabOThl HAJl HUM.

Bu10op Tembl pedepara

Pabota Hax pedepaTom HauMHAETCS C BHIOOPA TEMBI HCCIEIOBAHUS. 3aHHTEPECOBAHHOCTD
aBTOpa B TpoOiieMe ompenensieT KadecTBO MPOBOJUMOTO HCCIEIOBAaHUS M COOTBETCTBEHHO
YCHEIIHOCTh €ro 3aluThl. BeIOWpas Kpyr BOMPOCOB CBOEH pabOThI, HE CTOUT CIICIIUTH
BOCIIOJIb30BaThCSl CHMCKOM TE€M, MPEUIOXKEHHbIM IpenojasareneM. Hano mnomnbitaThes
copMyImpoBaTh MPoOIEMy CBOETO UCCIIEIOBAHUS CAMOCTOSTEIHHO.

[lpu omnpenenennu Tembl pedepara HYKHO YYHTHIBATh M €r0 HH(OPMAIOHHYIO
obecriedeHHOCTh. C 3TOM 11eNbI0, BO-TIEPBBIX, MOXKHO OOpATUTHCS K OMOIMOTEYHBIM KaTajaoraM, a
BO-BTOPBIX, IPOKOHCYJIBTUPOBATHCS C MIperoiaBaresieM 1 OMOIMOTEKapeM.

Ecnu BO3HHKHET HEOOXOMMOCTh 03HAKOMHTBLCS HE TOJBKO C JIMTEPaTypoil, UMeroIeics B
OubsMoTeKe, HO M BOOOILE ¢ HAay4yHBIMU NMYOIMKAUSAMM IO ONPENCIIEHHOMY BOIIPOCY, MOXHO
BOCIIOJIb30BaThecsl Onbanorpadguueckumu ykaszarensimu. C cornacusi OMOIMOTEKH HYKHbIE KHUTH
U JKypHaJIbl MOKHO BBIMKCATh MO CIELUAIBHOMY MEXOMONINOTEeYHOMY aOOHEMEHTY M3 JH00H
Apyroit OMOIMOTEKH. [lone3Ho TakXke 3HATh, YTO €KETOAHO B IOCIEIHEM HOMEPE HAYYHOI'O
KypHaia NyOIuMKyeTcsi ykas3arellb CTaTei, NMOMELICHHBIX B 3TOM KypHaie 3a roa. Otobpas
MIOCJIEAHIE HOMEpa XypHajla 32 HECKOJIBKO JIET, MOXKHO pa3bICKaTh II0 yKa3aTelsM, a 3aTeM
HalTH B COOTBETCTBYIOLIMX HOMEpAaxX BCE CTATbHM IO TOM WM MHOW TeMe, OIyOJIMKOBAHHBIC B
KypHAaJIE 32 3TH TOJbI.

CrtpykTypa pedepara BKIIOYAET B ceOs CISAYIOMNUE FIIEMEHTHI:

TUTYJIbHBIN JIUCT;

COJCpKaHUE;

BBEJICHMC;

cozaeprkanue (T1aBbl U aparpadsl);
3aKIJIIOYCHHE;

IIPUIIOKEHHUE;

CIIMCOK JIUTEPATYPbl U HICTOUHUKOB.

A NENENENENENEN

DopMyJaMpoBaHue LEJH U 32124 pedepara

BriOpaB Temy pedepara u u3yduB auTeparypy, HEOOXOIUMO cHOPMYITUPOBATh IIETb PadOTHI
Y COCTaBUTH IIaH pedepara.

Ilenms — 5TO oco3HaBaeMblli O0Opa3 MpeaBOCXHINaeMOro pesyiprara. llememnomaranue
XapaKTEepPHO TOJIBKO ISl YEIOBEYECKON JEATEIbHOCTH. Bo3MOkHO, (hOpMYIMpOBKa IIETTH B X071
paboThl OymeT MEHSIThCS, HO M3HAYAIBHO CIIEyeT €€ 0003HAYUTh, YTOOBI OPUEHTHPOBATHCS Ha



Hee B Xojie uccienoBaHus. Omnpenenssich ¢ LENblo AajlbHENIIe paboThl, MapaienbHO HaJ0
IyMaTh HaJl COCTABIICHUEM IUIaHA: HEOOXOAUMO YETKO COOTHOCHTD 1IEJTh U IIJIaH PabOTHI.

MOXXHO MPEUIOKUTD JIBa BapuaHTa (POPMYIUPOBAHUS LIEITH:

1. ®opMymupoBaHUE TEJIHA MPU MTOMOIIH TJIAroJIOB. MCCISI0BATh, H3YYHTh, MPOAHATU3UPOBATH,
CHUCTEMAaTU3HUPOBATh, OCBETUTh, M3JIOKUTH (TIPEACTABIICHUS, CBEJICHUS), CO3/aTh, PACCMOTPETh,
0000IINUTE U T.1.

O606uums — cuenas BHIBOJ, BEIPA3UTh OCHOBHBIEC PE3YJIBTATHl B O0ILEM IOJIOKEHHUH,

puaaThb 0611_166 3HA4YCHUC LIeMy-HI/I6y,E[I>.

H3yuumo —

1. Tloctnyp yueHHEM, YCBOHUTH B Tpoliecce 00ydIeHus
2. Hayuno uccienoBarb, Mo3HaTh
3. BuHumarenbHO HaOIrONAs, 03HAKOMHTHCS, IOHSTh

H3znoorcumo —

1. Onwucars, nepenars yCTHO WM IMCbMEHHO
2. Kparko nepeckasarb cofepaHue yero-Huoynp

Cucmemamu3uposambo- IPUBECTU B CUCTEMY.
Cucrema — onpeieeHHbINA MOPSAIOK B PACIOJIOKEHUN U

CBSI3M JICHCTBHUM.

2. ©@opMyNnHUpOBAHKE LIENH C TIOMOILBIO BOIIPOCOB.

I_IGJ'II) p336I/IBaeTC$I Ha 3a/1a4i — CTYIICHbKH B JOCTHMXXCHUH LCJIN.

3aoaua — 1o, uto TpeOyeT UCTIONHEHUs, pa3pelieHus. [locTaBuTs 3agauy.

Padora Haa miaHomM

Paboty Han muiaHoM pedepara HEOOXOOMMO HayaTh €llle Ha JTare U3y4yeHHs JIUTEpaTyphl.
IInan — 370 TOYHBINH M KPATKHH NepevyeHb IOJIOKEHHMH B TOM NOpPSAAKe, KAK OHHM OyayT
pacnoJjio:keHbl B pedeparte, 3Tanbl PackpbITHS TeMbl. YepHOBOII HaOpoCOK IU1aHa OyaeT B
X0aec pa6OTBI JOIIOJIHATHCA U U3MCHSATBHCA. CyH_[eCTByeT JABa OCHOBHBIX THIIA IIJIaHA: HpOCTOﬁ u
CIIOKHBIN (pa3BepHyThIl). B mpoctoMm miane conep:xanue pedepara nenutcs Ha nmaparpadsl, a B
CJIO)KHOM Ha TiaBbl U maparpadsl. Ho kak moctpouts rpamMoTHo 1iaH pedepara? KonkperHoro
pelenTa 371ech HE CYIIECTBYET, OOJBIIYI0O POJIb UIPAEeT TO, KaK IMPeanoiaraeTcs paccTaBUTh
aKLEHThl, Kak cQopMylIMpoBaHa TemMa U Leiab padoTel. [lpu omucanum, Hanpumep,




HCTOPHUYCCKOI'O COOBITHSI MOKHO OCTAaHOBUTHCS Ha CTaHﬂapTHOfI CXEMC. MPUYHHBI CO6I>ITI/I$I,
OTallbl U X0/ COGBITI/ISI, HUTOI'U U 3HAYCHUA UCTOPUICCKOI'O COOBITHSL.

[Tpu pabote Haj riaHoM pedepara HEOOXOIUMO MOMHHUTH, YTO (POPMYIHUPOBKA ITyHKTOB
IUIaHa HE JO0JDKHA MOBTOPATH (POPMYIMPOBKY TEMBI (4aCTh HE MOXKET PAaBHATHCS LIEIOMY).

Padora Hax BBenenuemM

BBenenne — ofHa U3 COCTAaBHBIX W BaXKHBIX 4acTeil pedepara. [Ipu pabore Hajx BBeAeHUEM
HE0O0XOIMMO ONUPATHCS HA HABBIKU, IPUOOPETEHHBIE NPU HATMCAHUH U3JT0KEHUN U COUMHEHUH.
B o0beme pedepara BBemeHHe, Kak MpaBUIIO, COCTaBIsET 1-2 MaIIMHOINKCHBIE CTPAHMIIBL.
BBenenne OOBIYHO COAEPKUT BCTYIUIEHHE, OOOCHOBAHUE AKTYaJbHOCTH BBIOPAHHON TEMBI,
bopMynHpoBKY LeIM U 3anad pedepara, KpaTkuil 0030p JUTEpaTypbl U HCTOUYHUKOB IIO
pobiemMe, UCTOPHIO BOIIPOCA U BBIBOJ.

Beryniienne — 1o 1-2 ab3ana, HeoOxomumble st Havana. JKenarenbHO, 4TOOBI BCTYIUICHUE
OBLJIO SPKUM, MHTPUTYIOIINM, MPOOJEMHBIM, a, BO3MOXHO, TeMa pedepara moTpedyer Toro,
YTOOBI Ha4YaTb, HaAPHUMEP, C HUI3JIO0KCHUA KAKOro-TO OIPCACICHUS, THUIIA «(IIOJIUTUYCCKUC
OTHOILIEHHS — 3TO...».

OO0ocHOBaHHE AKTYAJIbHOCTH BBLIOPAHHON TeMBbI - 3TO, IPEXAE BCEro, OTBET Ha BOIPOC:
«mmouemy st BbIOpasi(a) oTy Temy pedepara, 4eM OHa MEHs 3auHTepecoBana?y». MOXXHO U HYKHO
CBsI3aTh TeMY pedepara ¢ COBpEMEHHOCTBIO.

Kparkuii 0030p JuTeparypbl U HCTOYHHUKOB MO MNpodjeMe — B 3TOH yacTH pabOTHI Hal
BBEJICHUEM HEOOXOIMMO OXapaKTepu30BaTh OCHOBHBIE MCTOYHHUKHU U JIUTEPATypy, ¢ KOTOPOMH
aBTOp paboTall, OLEHUTD €€ MOJIE3HOCTb, JOCTYIHOCTh, BHICKa3aTh OTHOLICHUE K ATUM KHUTaM.

Hctopusi Bonpoca — 3T0 KpaTKOe OCBELIEHHWE TOTO Kpyra MpeJCTaBICHNUN, KOTOPBIE CIOXKUINChH
B HayKke IO JJaHHOHM mpoOseMe U CTajlid aBTOpY U3BECTHBI. BbIBOA — 3T0 000011€HME, KOTOpOE
HE00X0IMMO JieIaTh IpH 3aBEpLUICHUN paOOThl HAJl BBEIIEHUEM.

TpeOoBanus K coaepxxannio pedepara

Conepxanue pedepara JOIDKHO COOTBETCTBOBAaTh TEMe, IMOJHO €€ pacKpbiBaTh. Bce
paccyXIeHus Hy)KHO apryMEHTHpOBaTh. Pedepar mokas3pIBaeT JIMYHOE OTHOIIEHHE aBTOpa K
nznaraemomy. CienyeT CTpEMHUTBCS K TOMY, YTOOBI M3JI0KEHUE ObUIO SICHBIM, MPOCTHIM, TOYHBIM
U TpU ITOM BbIpasuTeNbHbIM. [lpu u3MOXKEHMM MaTepuana HeO0OXOIuMO CcOOIroNaTh
OOIIENPUHATHIC TIPaBUIIA:

— HE PEKOMEHJYeTCsI BECTH MOBECTBOBAHHME OT MEPBOTO JIUIA €AWHCTBEHHOTO YMCHA (TaKHe
YTBEPIKJICHUS JIy4Ille BEIPAXKaTh B O€3IMYHON Gopme);

— TpH YIOMUHAHUM B TeKCTe (haMUIHid 00s13aTeIbHO CTAaBUTh MHHUIIMAIIBI TIepel (haMUITHei;

— Kaxnas rasa (maparpad)) HauMHaeTCsl C HOBOM CTPOKH;

— TpH U3J0KCHUH PA3IMYHBIX TOUYEK 3PCHHSI U HAYYHBIX IMOJIOKEHUH, LUTAT, BBIICPKEK U3
JUTEpaTypbl, HEOOXOAMMO YKa3bIBaTh HCTOYHUKH, T.€. IPUBOJAUTH CCHUIKH.

IIpaBuia opopmiieHHUs CCHLIIOK

B pedepare cBenenrs 06 MCIONIB30BAaHHOM JTUTEPAType MPUBOIATCS Yallle BCETO B CKOOKax
MOCJIe CJIOB, K KOTOPBIM OTHOCSATCS. B ckoOKax cHaJaja yKa3bIBaeTCS HOMEpP KHUTH B CITHCKE
JUTEpaTyphl, a 3aTeM 4epe3 3amaTyro crpanuna. Eciu ccbuika odopmiseTcss Ha IUTATy M3



MHOTOTOMHOT'O COYMHEHUS, TO TIOCIIE HOMEPA KHUTH PUMCKOM U(PO yKa3hIBAETCS HOMED TOMA,
a IOTOM HOMEpP CTPAHHULIBL.

[Tpumepsr: (1,145); (4,11,38).
Pabora Haja 3aKkjIl0uYeHuEeM

3aKkiIoueHe — CaMOCTOsITeNIbHAsS YacTh pedepara. OHO HE JOMKHO OBITH MEpPEI0oKEHUEM
coziepkaHus paboThl. 3aKIIFOYEHUE TOIDKHO COJECPIKATH:

- OCHOBHBIE BBIBOJIBI B C3KaTOH (popme;
- OLIEHKY MOJHOTHI M INIyOUHBI PELIEHUs TEX BOIIPOCOB, KOTOPbIE BCTABAIN B
IIPOLIECCE U3YUYCHMUSI TEMBI.

OdopMmieHue NpuIoKeHUs

[TpunokeHue nomemaeTcss Nocjae 3aKIIOYEHHs U BKIIIOYAET MaTepUalbl, JOMOIHSIIONINE
OCHOBHOW TeKCT pedepara. DTO MOTYT OBITH TaONHIIBI, CXEMbI, (PparMeHTbl HCTOYHHKOB,
WLTIOCTpAIH, (POTOMaTepHabl, CIOBAPh TEPMUHOB, aOPU3MbI, U3PEUCHUS, PUCYHKH H T.I.

[Tpumepsl odopMITCHHUS:

[Tpunoxenue 1. Tepmunonorudeckuii caoapp “Toccmyxoda”.

[Tpunoxenue 2. CTpykTypa aearenbHOCTH. Cxema.

[Ipunoxenue 3. Peectp rocynapcTBEHHBIX JOIKHOCTEHN
B tekcre pedepara Heobxomumo nenats npumedanus. [Ipumep: (cm. mpunoxkenue 1, C.21).
[IpunoxeHue SBISETCS KeNAaTEIbLHBIM, HO HE 00s3aTeIILHBIM 3JIEMEHTOM pedepara.

IIpaBuna opopmiienus 6udanorpadpuuecKkux CnucKoB
Crucok nureparypsl MOMeEINIaeTcsl B KoHIE pedepaTta U MPOHYMEPOBBIBACTCS.

CBeneHHs 0 KHUTaX B CIIUCKE JTUTEPATYPhI U3JIararoTcs B ajadaBUTHOM nopsake. CBeneHus o
KHHTE JAIOTCS B CICAYIOIIEM MOPSIIKE:

aBTOp ((haMuIMsl, UHUIIUAIIBI);

Ha3BaHHUE, TIO3ar0JIOBOK;

BBIXOJIHBIE JaHHbIE (MECTO U3/IaHusl, U3AATENbCTBO U FOJ] U3/1aHNUs).

[Tpumep: JleBannoBckuit A.A., IllerunoB FO.A.Poccust B XX Beke. YueOnuk. M.: Ilpocsemienue,

1997.

Ecmm peub UIACT O CTAThE, HaIleyaTaHHOH B C60pHI/IKe, KYPHAJIC UJIH I'a3€TEC, TO IMOCJIC aBTOpa
1 Ha3BaHUA ny6nm<aum/1 YKa3bIBarOTCsI:

Ha3BaHUE COOPHHKA, )KypHaa, ra3eThl;

MECTO M3JIaHUsl U TOJl U3/1aHusl (€ciii COOPHUK);

roji, HOMep >KypHaja UM J1aTa BbIXO/a ra3eThl, CTPaHUIIA.

ITpumep: IlnenkoB O.F0. deHomeH Qammu3ma: HEKOTOpbIE AaCMeKThl HHTEpIpeTauuu //

OO6mecTBo3Hanue B mIKoie. — 1999. - Nel. — C.10-16.



B 6ubnmorpadudyeckoM omucaHUM HE pa3pelnaeTcss COKpamarh GamMimiig aBTOPOB, a TAKKe
3ariaBusl KHUT U craredl. CokpalaroTcs TOJIBKO Ha3BaHUs ropogoB: Mocksa (M.), CaHkrt-
[TetepOypr (CII6.). HazBaHus OCTAIBHBIX TOPOIOB MUIIIYTCS 0€3 COKpaIeHUH.

Ecnn xHura mspaBanach napajulelbHO B JIBYX I'OpOJAax, Ha3BaHUS MX NPUBOAATCSA Yepe3
TOUKY C 3aIIATOH.

TpeGoBanus k opopmiieHno pedepara

Texct paboThl mumIeTcst pa3dopUMBO Ha OAHOM cTOpoHe JucTa (popmara A4) ¢ LIMPOKUMU
MOJSIMH  CJIEBA, CTPAHMIIBI MPOHYMEPOBHIBAatOTCA. [lpu WM3nokeHMH MaTtepuaia HYKHO YETKO
BBIZICJISITh OTJIEJIbHBIC YacTH (a03alfel), IMIaBbl W Mmaparpadpl HAuYWHATH C HOBOW CTPAHUIIBI,
cienyeT u3beraTb COKpalleHus CIIOB.

Ecnmu paborta HaOupaeTcs Ha KOMIBIOTEpE, CIEAYET NMPHUACPKUBATHCS CIEAYIOMIUX TpaBuil (B
JOIIOJIHEHUEC K BBIH_ICYKaSaHHbIM)I

— Habop TekcTa pedepara HEOOXOIUMO OCYIIECTBISATH CTaHAAPTHHIM 12
mpudTOM;

- 3aroJIOBKU ciieyeT Habupath 14 mpudTom ( BBIACTATH MOTYKHUPHBIM) ;

- MEKCTPOYHBIN MHTEPBAJI MOTYTOPHBIN;

— paspernraercss HHTepBall MeX 1y ad3alamu;

- oTcTyn B ab3amax 1-2 cm.;

— IIoJIe JIEBOE 2,5 CM., OCTalIbHBIC 2 CM.;

— HyMepalus CTpaHULbl CHU3Y WIN CBEPXY [IOCEPEINHE JIUCTA;

— o0beM pedepara 5-15 crpanu.

IHoaroroBka K 3amuTe U NOPSAAOK 3aLUUTHI pedepara
Heo6xonumo 3apaHee MOArOTOBUTH TE€3UCHI BBICTYIIIICHUS (TJIAaH-KOHCIIEKT).
[Topsimok 3amuTe! pedepara:

1. Kparkoe cooOrmieHnune, XxapakTepu3yrolee 3aadn padoThl, €€ aKTyallbHOCTh, TOJTYYCHHBIC
PE3yNIbTAThI, BBIBOJI M MTPEIOKCHHUS.

2. OTBeTHI CTyJICHTA Ha BOIPOCHI ITPETIOAaBATEISI.

3. OT3BIB pyKOBOJUTENSA-KOHCYIBTAHTA O XOJI€ BHIMOJIHEHUS PaOOTHI.

Cosemul cmyoenmy:

Ha Bech oTBeT Ha 3K3aMEHE OTBOJUTCS dYallle BCErO OKOJIO 15-20 MHHYT. HpI/I OTBCTC
OK3aMCHAToOpy HOCTapafITGCB COOIIOCTH IIPUBCACHHBIC HMXE PEKOMCHAAIINH.

» ['oToBsICH K OTBETY, BBl JODKHBI BCIIOMHHTH Marepual MaKCHMalbHO TOAPOOHO, W 3TO
JOJDKHO HalTu oTpaxeHue ¢ cxeme Bamiero orBera. Ho Tyt ke HEOOXOAMMO BBIIEIHUTH
IJIABHOE, YTO HAWOOJiee BaXKHO JJIsl MMOHMMAHHS Marepualia B IeJIOM, HHaue BBl cMoXxeTe
MPOTrOBOPUTH Bce 15-20 MUHYT M HE pacKpbITh cymiecTBa Bompoca. OCoOEHHO CTPOro
ClIeyeT OTOMPAaTh MPUMEPHI M HIUTFOCTPAIUH.

» Bceryruienne nomkHO OBITH O4eHb KpaTkuM — 1-2 ¢passl (ecau Bel  XOTHUTE MOIUEPKHYTH
P 3TOM BAXKHOCTb U CJIO)KHOCTb JAHHOTO BOIIPOCA, TO HE TOBOPHUTE, YTO OH CJIOKEH U
Ba)KCH, a TIOKAKUTE €ro CI0KHOCTh U BaXKHOCTH).

» IlonesHo BHauale TIOKa3aThb CBOIO CXEMYy pACKpBITHUS BOIpPOCa, a YXK IIOTOM ee
JETAIN3UpPOBATh.



» PacckaspiBath Oygier Jierde, ecinu Bel npenctaBute cebe, 9To OOBSICHSIETE MaTepHall OYeHb
CIIOCOOHOMY M XOpOLIO MOJITOTOBJIIEHHOMY YEJIOBEKY, KOTOpPBIM HE 3HA€T MMEHHO 3TOrO
paszena, ¥ 4yTo npu 3ToM Bam 00s13aTeIbHO HYKHO J10Ka3aTh BXKHOCTb JIaHHOTO pasena u
3aMHTEPECOBATH B €TI0 OCBOCHUH.

» CTporo ciemuTe 3a TOYHOCTBIO CBOHMX BBIPOKEHHH M TPABWIBHOCTBIO YIMOTPEOJICHUS
TEPMHHOB.

» He nbITaiiTech pacckasarh MOOOJIbIIE 33 CUET YCKOPEHUS TEMITA, HO U HE MSIMIIHTE.

» He neMOHCTpUpyYHTE N3IMIIHETO BOJHEHHS U HE HANPAIIMBAaHTECh HA COYYBCTBHE.

» bynpre 0coOEHHO BHHMMATENbHBI KO BCEM BONpPOCAM TNPENoJaBaTelisi, K MaJeHIINM ero
3amedaHusaM. OH mnoMoxkeT BaMm NpUITIOMHUTH HOBBIM, JONOJHUTENBHBIA MaTepHal.
Bocnonb3yiiTech ero nomuepxkoil. M y>x HU B KoeM cilydae ero He nepedusaiirte!

» He OoiiTech HONOTHUATEIHFHBIX BOIIPOCOB — YAIlle BCETO MPETOIaBaTeNb UCIOIB3YeT UX Kak
OJIMH M3 croco0oB momMouyb Bam mim caxkoHoMuTh Bpems. Eciam Bac mpepBanu, a npu
OILICHKE CTaBAT B BUHY MPOINYCK BaXHOW 4aCTH MaTepHalla, HE BO3MYIIANTECH, a TOKAXKUTE
IUIaH CBOETO OTBETAa, IJle 3Ta YacTh CTOMT HECKOJIbKO IO3KE TOro, Ha yeM Bwl Obuin
MIpEepBaHBbI.

» llpexxae 4eM oTBeyaTh Ha JOTOJHHUTENBHBIA BOINPOC, HEOOXOAMMO CHaYaia MPaBUIBHO €To
MOHATH. |11 3TOr0 HY>XHO XOTs1 ObI HEMHOTO MOJyMaTh, HHOT/IA MIEPECIPOCUTh, YTOUYHUTH:
IpaBUIBHO U Bbl noHsm noctasneHHsld Bonpoc. U npu orBete cnenyer coOmoaaTh TOT
K€ TMPUHLUI SKOHOMHOCTH MBIIUIEHUS, a HE BBICKa3bIBaTh 0Oe3 pa3zdopa Bce, uTo BbI
MOJKETE CKa3aTh.

» Bynbre moOporenaTenbHbl U TAaKTHYHBI, JJa)K€ €CJIM K OTBETY BBl HE TOTOBHI (3TO BUHA HE
npernojasareiis, a Bama, u nepecnaBats sk3ameH Bbl OyzneTe ToMy ke mpernogaBarelo).

> B nepmon caauym IK3aMeHOB, KaK M HA CIIOPTHUBHBIX COCTA3AHMSIX, HY’KHA BBIIEPKKA U
BoJIs1 K moOene! He manaiite nyxom npu Heygayax! Crpemurech k nodene!

Inan-rpadguk padorsl HaJ pedepaTomM

Tanbl padoThI Conep:xkanue dopma Cpox Conep:xkanue
padoThbI OTYETHOCTH HCIIOJIHEHUS padoTsbI
CTyAeHTAa CTyAeHTa npenojaaBaress




1. BBoauslit Br160p TeMbl Bapuanr nana, Koncynbranus,
pedepara,
1eNb U 3a]1a41 KOPPEKIUs
MIOUCK U paboThI, NesITeTbHOCTH,
O3HAKOMJICHHE C
IHTEpATYPOi, CIIMCOK MIpOBEpKa IIaHa
(bopMymuposanue | "HTEPATYPEI pedepara u
HEeNU 1 3a]a4 chicka
paGoTHI, JUTEpaTyphbl
COCTaBJICHUE
TUIaHa
2.0cHOBHO Pabora Han Kpatkue Ycrnoe
OCHOBHBIM TE3UCHI, co0eceioBaHue,
COJIEp’)KaHUEM U MOAPOOHBIN
3aKIIIOYCHHEM 1aH paboThl, MHAMBHYaIbHAA
pedepara YEPHOBBIC KOHCYIbTAIIA,
saimen KOPPEKLHS
3. Odopmnenue 3aBeplIeHHBIN IIpoBepka,
3aKroYnTeNbHBIN | pedepara pedepar peleH3upOBaHNE
paboThl,
BO3BpAT
pedepara
4. 3amura ITonroroBka K 3amuTa [IpunsTue
pedepara 3aIuTe pedepara 3aIUTHI
pedepara
MNPUJITOKEHHUE 3

KOHCHeKTI/IPOBaHHe — KpaTKO€ 1 IMOCICA0BATCIbHOC U3JIOKECHUC COACPIKAHUA IIPOUNTAHHOTO.
KoHcneKT — CHOXHBIH CIIoco0 H3I0KEHHUS COACPIKAHUA KHUI'M HIIM CTAaTbU B JIOTUYECKOM

nociuenoBarebHOCTH. KOHCIEKT akkymymupyeT B cebe NpeIplayllide BUABI 3alKCH, TO3BOJISET



BCCCTOPOHHE OXBAaTHUTHL COACPKAHWUC KHUI'H, CTATbH. HOSTOMy YMCHHUE COCTAaBJIATH ILJIaH, TC3HUCHI,

JCJIaTh BBINIMCKH U JPYTrUc 3a1iuCu OMPEACIIACT U TEXHOJIIOTUIO COCTABJICHUA KOHCIICKTA.

Memoouueckue pekomeHoauuu O COCHABAEHUI) KOHCnEeKma:

|.BHMMATENBHO NMPOYUTANTE TEKCT. Y TOYHUTE B CHPABOYHOW JINTEPATYpE HEMOHSATHBIE CIIOBA.
[Tpu 3anucu He 3a0yabTe BEIHECTH CIIPABOYHbIE JaHHBIE HA MOJISl KOHCIIEKTA;

2.Bpienure rmaBHOE, COCTABBTE IJIAH;

3.Kpatko copmynupyiiTe OCHOBHBIE MOJOKEHHUS TEKCTA, OTMETHTE apryMEHTAIIHIO aBTOPA;
4.3aKOHCIIEKTUPYUTE MaTepuay, YEeTKO CJeays IyHKTaMm IuUiaHa. [Ipu KOHCHEKTUpPOBAaHUU
CTapaiTech BBIPA3UTh MBICIIb CBOUMHM CJIOBAMU. 3aIHUCH CIEAYET BECTH YETKO, SCHO.

S.FpaMOTHO 3aMUChIBATE IUTATHI. ]_[I/ITI/Ip}IH, y‘II/ITbIBaI\;ITe JJAaKOHUYHOCTb, 3HAYUMOCTD MBICJIH.

B Tekcre KOHCHEKTa KeNaTeJbHO TNPUBOIUTH HE TOJBKO TE3UCHBIE IOJOXKEHHSA, HO U HUX
nokaszarenscTBa. [Ipu odopmiieHHH KOHCIIEKTa HEOOXOIUMO CTPEMHUTHCS K E€MKOCTH Ka)KIOro
npeyioKeHnss. MpIcaM aBTopa KHUTHM CJEIyeT u3Jlaratb Kparko, 3a00TAch O CTWiIe HU
BBIPA3UTEIFHOCTH HAIMUCAHHOTO. YHMCIIO JOMOIHUTENBHBIX JIEMEHTOB KOHCIIEKTa JTOJHDKHO OBITh
JIOTUYECKH  OOOCHOBAHHBIM,  3allUCH  JOJDKHBI  paclpeiensiThCsi B OIpeNelIeHHON
MIOCJIEZIOBATEIBHOCTH, OTBEYAIOLIEH JIOTMYECKOH CTPYKType IMpousBeneHus. s yTouHeHUs u
JIOTIOJIHEHUSI HEOOXOAUMO OCTAaBIISATh MOJS.

ITPUJIOXKEHHUE 4

Memoouueckue pekomeHoauUU O HANUCAHUIO CO0OUIeHUA:




Coo01eHue — 3TO COKpallleHHasl 3anuch UH(pOpMannu, B KOTOPOil NOJKHBI OBITH OTpa)KeHbI OCHOBHEBIC
TOJIOKEHHS TEKCTA, COMTPOBOXK/IAIOIUECS apTyMEHTaMH, 1—2 caMbIMH SIPKHMH U B TO K€ BPEMsI KPATKUMH
MIpUMEPaMH.

CooOmieHne COCTaBISIETCSl 110 HECKOJIBKMM HWCTOYHHKAM, CBSI3aHHBIM MEXIY CO00i OIHON TeMou.
BHauane wu3yuaercs TOT HCTOYHHMK, B KOTOPOM [aHHAas TeMa H3JIOKEHa HauOoiee IOJHO M Ha
COBPEMEHHOM YPOBHE Hay4HBIX M MPAKTHUECKUX OCTMXKEHHH. 3alicaHHOE COOOLICHUE JOTMOIHSETCS
MaTepuanoM APYIUX UCTOUHHUKOB.

JTansl NOATOTOBKH COOOICHNS:

1. I[TpounTaiiTe TEKCT.

2. CocTaBbTe €ro pa3BepHYTHIH IIaH.

3. IogymaiiTe, KaKue 4acTH MOXKHO COKPATHTH Tak, YTOOBI coliepkaHUe OBUIO MOHSTO IMPaBUIBHO W,
IJIaBHOE, HE UCYE3IIO.

4. O0beaAuHUTE ONU3KUE 110 CMBICITY YaCTH.

5. B kaxJoW 4YacTW BBIJENUTE TJIABHOE W BTOPOCTEIIEHHOE, KOTOPOE MOXET OBITh COKPANIeHO IpH
KOHCTIEKTUPOBAHUH.

6. I1pu 3amucu ctapaiTech CIOKHBIE TPEATIOKEHNS 3aMEHUTH ITPOCTHIMH.

TemaTtuueckoe M CMBICIOBOE €IMHCTBO COOOIIEHHMSI BBIPaXKaeTcsi B TOM, YTO BCE €r0 KOMIIOHEHTHI
CBSI3aHBI C TEMOW TIEPBOMCTOYHHKA.

CooOmmienne  JOJDKHO cojepaTh WHPOpMAIMI0 Ha 3-5 MHH. W CONPOBOXKIATHCS Ipe3CHTAITHCH,
CXeMaMH, PUCYHKaMH, TaOIUIaMH U T.1I.

MNMPUJOXKXEHUE 5
MeTtoanyecKye peKOMEHIAIMNA 110 COCTABJICHHIO NIPEe3eHTALNNI

Tpebosanus k npezenHmayuu
Ha nepBom cnaiine pazmemaercs:
Ha3BaHUE MPE3CHTAIINH;



asrop: ®UO, rpynma, Ha3BaHUE Y4EOHOTO YUpEkKIeHUS (COaBTOPHI YKA3hIBAIOTCS B aln(aBUTHOM
MOPAJKE);

rof.

Ha BropowM crnaiine yka3piBaeTcs cojepikanue paboTbl, KOTOPOE JIydiie OpOPMUTH B BHJIE
THIIEPCCHUTOK (IJ11 MHTEPAKTUBHOCTH TPE3CHTAIIHH).

Ha nmocnennem crnaiifie yka3bIBaeTCsl CIHCOK UCIONB3YEMOH JINTEPATYPhl B COOTBETCTBUH C
TpeOOBaHMAME, HHTEPHET-PECYPCHI YKa3bIBAIOTCS B MOCIIETHIO0 OYEPETb.

OdopmieHne cnaii1oB

— Heo0XOIMMO COOMIOaTh eIMHBIN CTUIIb OPOPMIICHHUS;

— HYXHO n30erarb CTUIEH, KOTOpble OyayT OTBJIEKaTh OT CaMOM
Ipe3eHTaLNH;

Ctuiin p T,

— BcroMmorarenbHast nHpopMmanus (YIpaBisFOIIe KHOIKN) HEe
JIOJDKHBI Ipeo0IiafaTh HaJl OCHOBHOM HH(popManuei (TeKCT,

PUCYHKH)

o — naus ¢oHa BeIOMparoTcs 6osiee X0NoAHbIe TOHA (CUHUI WU
OH
3eJIeHbIN)

— Ha OJHOM cliaijae PECKOMCHAYCTCA UCIIOJIb30BATh HE boiee TpeX

I[BETOB: OJIMH AJis (hOHA, OJIMH JJISl 3aTOJIOBKOB, OJIMH JJISl TEKCTA,
Hcnonw3oBanue
— ans $hoHa U TEKCTa UCTIONb3YIOTCS KOHTPACTHBIE IIBETA;
BETA

— 0c000€ BHUMaHUE ClIeyeT 0OOpaTUTh Ha LIBET TMIIEPCCHIIOK (110 U
110CJIE UCIIOIb30BAHMSI)

— HYXHO HCIIOJIb30BaThb BO3MOKXHOCTH KOMHBIOTepHOI;'I aHUMallnun

JUTSL TIpEJICTaBIIeHUsT MH(pOpMaIMK Ha Claie;
AHUMaMOHHEIE

3¢ deKTh

— HE CTOWT 3JI0yNOTPEOIATh pa3InIHBIMU aHUMAITHOHHBIMA
s dexTamMu; aHMMaMOHHBIE 2P PEKTHI HE TOJKHBI OTBIICKATh
BHHMaHHE OT coAepkaHus HH(opMaluy Ha cianae

[IpencraBnenne naGOpMaIIH

— CJICAYET UCIIOJIb30BaTh KOPOTKHE CJIIOBA U IMPEAIOKCHUA

— BpEMEHa IJIarojioB JIOJKHO OBITh BE3/1€ OJIMHAKOBBIM;

Conepxanue .
nH(opMaIH — CcIeAyeT UCIOJIb30BaTh MUHUMYM TPEIJIOTOB, HApEUui,
MpUiaraTeibHbIX;
— 3aroJIOBKH JIOJKHBI PUBJIEKAaTh BHUMAHUE ayTUTOPHH
— MPEANOYTHTEIILHO TOPU30HTATBHOE PACIIONOKEHIE HH(POPMAIIUH;
Pacnonosxenue — Haubosee BaxkHast UH(OpMaLIKS JODKHA PACIIONaraTbCs B LIEHTPE
uHpopmanuu Ha DKpaHa;
CTpaHMIEC — €CJIM Ha CJaiJe pacrojaraeTcs KapTUHKA, HalMCh JOJDKHA
pacrosaraTtbCs o Heil
— JUIS 3aTOJIOBKOB HE MeHee 24;
— s ocTalbHOM nH(opManuu He MeHee 18;
— 1pudTh 63 3acedeK Jierye YUTaTh ¢ OOJIBIIOTO PACCTOSHUS;
Ipudyrs: — HETB3sl CMEIIMBATh Pa3HbIC TUIIBI MPU(TOB B OTHON MPE3CHTAIINH;

— JJI4 BblEJIeHUs UH(DOPMALIUU CIIeyeT UCTIO0Ib30BaTh KUPHBIH
MPUQT, KYpCUB WU MOTUEPKUBAHHE TOTO K€ TUIIA,;
— HeJb3s 310YNOTPEOIATh MPOIMUCHBIMU OYKBaMU (OHM YMTAIOTCS

XYXKC, HCM CTpO‘-IHLIC) .




Crnenyer UCIOIb30BaTh:

Crioco6b! — PpaMKu, TPaHUIIbI, 3AJTUBKY
BBIJICJICHUS — pasHble [BeTa HMIPUPTOB, IITPUXOBKY, CTPEIKU
HHpOpMALIH — PHUCYHKH, TUarpaMMbl, CXeMBbI JUIsSl WIUTIOCTPALlUN Hauboee
BXHBIX (DaKTOB
— HE CTOWT 3aIlOJHSTh OJIMH CJIai CIHUIIKOM OOJBIIUM 00BEMOM
UH(OPMAITUH: JIFOU MOTYT €MHOBPEMEHHO 3aIlIOMHUTH He Ooee
O6bem Tpex (pakToB, BEIBOAOB, ONPEICICHUH.
uH(opmanun — HanOonbmast 3p(HEeKTUBHOCTh TOCTUTAETCS TOT/A, KOTa

KJIFOUEBBIE MTYHKThI OTPAKAIOTCS IO OAHOMY Ha KaXXJ10M
OTIEJILHOM CIIAUJIE.

Bune! ciaiinos

s oGecriedeHust pa3HooOpa3us CaeAyeT UCIIOIb30BaTh Pa3HbIE BUIBI
CJAIIOB: C TEKCTOM, C TAOJIMIIAMH, C THarpaMMaMH.

KQI/ITCQI/II/I OLICHKH MpeE3eHTAllNNA

Kpurepuu onenkn

ConepxaHue OEHKU

1. ConeprxaTenbHbIN
KpUTepui

NIPaBUJIbHBIN BEIOOP TEMBbI, 3HAHUE MPEIMETa U CBOOOAHOE
BJIAJICHUE TEKCTOM, TPAMOTHOE UCIOIb30BaHUE HAYYHOU
TEPMUHOJIOTMH, UMIIPOBU3ALMUS, PEYEBON ITUKET

2. Jlormdyeckuii Kputepuit

CTpOﬁHOG JIOTHKO-KOMITO3UIITMOHHOC ITIOCTPOCHUC PCYH,
A0Ka3aTCJIIbHOCTb, apT'YMCHTUPOBAHHOCTDH

3. PedeBoii kpuTepuii

MCITOJIb30BaHUE SI3BIKOBBIX (MeTadophl, (hpa3eooru3Msl,
MIOCJIOBUIIBL, TOTOBOPKH U T.JI.) U HESI3BIKOBBIX (11032, MaHEPHI U
Tp.) CPEICTB BBIPA3UTEIBHOCTH; (DOHETHUECKAs OpraHU3aIUs
pcuu, NpaBUIIBHOCTE YAAPCHUA, YETKAA JUKI WA, TOTHYCCKUEC
YIapeHHS U TIP.

4. IIcuxonornueckuit
KpUTepui

B3alMOJEHUCTBUE C ayquTOpuel (mpsiMasi U oOpaTHasi CBsI3b),
3HAaHUE U YUET 3aKOHOB BOCIIPUATHUS PEUYH, UCIIOTIb30BAaHUE
Pa3IMYHbIX IPUEMOB IPUBJICUYEHHUS U AaKTUBU3ALIMU BHUMAHU

5. Kpurepuii cobnroneHus
JU3aiH-3PrOHOMHYECKUX
TpeOoBaHu K
KOMIIbIOTEPHOU
IIpe3eHTalu1

co0to/ieHb! TpeOOBaHMSA K IEPBOMY M MTOCIIEIHUM cliaiiam,
IpOoCIeKUBaeTCsl 000CHOBaHHAS MOCIIE0BATEIFHOCTD CIIAlI0B U
MH(OPMAIIUH Ha Cllaii1ax, HEOOXOAUMOE U IOCTaTOYHOE
KOJIMYECTBO (POTO- M BUIEOMATEPUAIIOB, YUE€T 0COOEHHOCTEH
BOCTIPUATHA IpaduuecKoil (MIUTIOCTpaTUBHON) HH(pOpMALINH,
KOppeKTHOe couyeTanne GoHa u rpauku, AM3aiH Npe3eHTaH
HE IPOTUBOPEUUT €€ COJIEPKAHUIO, IPAMOTHOE COOTHECEHUE
YCTHOTO BBICTYIUICHUSI M KOMITBIOTEPHOTO COITPOBOXKICHUS,
o0I1ee BreYaTieHHe OT MYITbTHMEANHHON MPE3CHTAINH




	Пример.
	Пример.
	Задания для самостоятельной работы
	V(t) = , - ? (м/с).
	Теоретический материал
	Виды средних величин
	№ 2. На фирме работает 39 человек. Проведено исследование числа рабочих дней, пропущенных каждым работником фирмы в течение месяца. Результаты таковы:
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