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Neni/nm HanMeHOBaHHE TEMBI Koaunuect Bupn pa6
BO 4aCOB
1 kypc — 66 yacoB
BBenenue 2
1 «Maremaruka u s1» 2 Counnetr
Tema 1. Pa3BuTHe NOHATHSA 0 YHCIE 6
2 Pa3BuTue NoHATHUS O UKCIe 1 Tabmur
3 UYucno [N 2 Coo0ie
4 [Tpubnu>keHHBIC BHIUMCICHHUS 2 Pemenue
5 KomruiekcHble uncia 1 Tabmur
Tema 2. KopHu, crenenn u jorapugpmsol 15
6 Pemienne nppanimoHaabHbIX YPaBHEHHUI. 3 Pemienue
7 CreneHsp c IeHCTBUTENIBHBIM N10KA3aTENEM 3 Pemenue
8 PemeHne mokazarenpHbIX YPABHEHUN U HEPABEHCTB 3 Pemenue
9 [TpuMmeHeHne CBOMCTB JIoTapugmMoB 3 Pewienue :
10 | Pemenue norapuMuyIecKiX ypaBHEHUH U HEPABEHCTB. 3 Pemienue
Tema 3. IIpsiMble M IINIOCKOCTH B IPOCTPAHCTBE 12
11 B3anMHOe pacnosioskeHre NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE | Tecr, Borg
12 JKu3Hb U ISITENBHOCTh YYEHBIX - MAaTEMATHKOB 3 Coo01el
13 | [TapamnenbHOE poekTHpoBanue. [lnomane opToroHanbHON 2 Koncne
MIPOEKIHUU.
14 | I'eometpus EBxnmma 3 Pedep:s
15 Teopema 0 Tpex NepneHIUKYIsIpax 3 Pewienue :
Tema 4. KomOuHaTopuka 8
16 | 3 uctopryi KOMOMHATOPUKH 2 Coobe
17 Pa3menienusi, nepecTaHOBKH, COYETAHUS 2 Tabmur
18 | PemeHre KOMOMHATOPHBIX 33/1a4. 4 Pemenue
Tema 5. KoopauHaTtbl H BeKTOpPbI 11
19 | [IpsmoyronpHas (JieKapToBa) CHCTEMa KOOPJIMHAT B IPOCTPAHCTBE 3 Koncrnel
20 2 Pewenue
KoopmHatel B mpoCcTpaHCTBE
21 JIefcTBHs HaJl BEKTOpaMu 3 Pemenue
22 | CkansipHOE MPOU3BEACHUE BEKTOPOB 3 Pemienue
Tema 6. OCHOBBI TPHTOHOMETPHH 12
23 | PagnanHas mepa yrna 2 Pemenue
24 | TpuroHomeTpus 3 Tabmut
25 | IIpeoOpazoBaHne TPUTOHOMETPHUCCKUX BBIPAKECHUN 4 Pemienue
26 | IlpeoOpa3oBanue rpapuKoB TPUTOHOMETPHUUECKUX DYHKIIUI 3 Koncrie
2 kypc — 76 yacoB
Tema 6. OCHOBBI TPHTOHOMETPHH 5
27 | OCHOBHbIE TUIIBI TPUTOHOMETPUUYECKHUX YPAaBHEHHUI 1 HEPABEHCTB 2 Koncne
28 | PemeHue TpUroHOMETPUYECKUX YPaBHEHUHU. 3 Penienue -
Tema 7. OyHKUMH U TpaUKH 12




29 | CpoiictBa dynkuun. [Tocrpoenue rpadukoB GpyHKIMM 3 Pemenue -
30 | MccnenoBanue QyHKIMU U IOCTPOSHUE Ipaduka 3 Penienue -
31 OOpaTHble TPUTOHOMETPUYECKUE PYHKIINUU 3 Koncne
32 | HenpepbIBHOCTH (pyHKIIMU 3 KoHncrie
Tema 8. MHOrorpaHHMKH M KpyIJible TeJa 15
33 | Bo3HMKHOBEHHME Ha3BaHUU '€OMETPUYECKUX TEI 2 HcTopuue
CIpaB!
34 | BeimosiHeHHE MOJeNIeld MHOTOTPaHHHUKOB 3 [TpakTrue
3aJ1aHM
35 | IlpaBuibHbIE M OITYNIPABUIbHBIE MHOTOTPAaHHUKHU 2 Coobuer
36 | MHOrorpaHHUKH M MX MOBEPXHOCTH 4 Perienue -
37 | Tena BpanieHusi ¥ UX MOBEPXHOCTH 4 Pemienue
Tema 9. Hayasia mareMaTH4eCKOro aHaJIM3a 15
38 | Beruncnenue npon3BoaHON QyHKITUU 3 Pewienue :
39 | 'eoMeTpuyueCKHil CMBICT TPOU3BOTHOMN 4 Pemienue
40 | ®OusnyuecKU CMBICI POU3BOAHOM 4 Peuienue :
41 IIpumMeHeHre Mpou3BOAHON K UCCICAOBAHUIO (DYHKITUH 4 Pemienue
Tema 10. MnTerpaJ u ero npuMeHeHue 9
42 | IlepBooOpa3Hast 2 Pemenue
43 | BeluucieHue I0Ma 1 KpUBOJIUHENHOMN Tpanenuu o ToTOBOMY 3 Pemenue
4EPTEXKY
44 | Beluucnenue mwioniaau KpUBOJIMHEWHOMN Tparenuu 4 Pemenmue
C IIOMOIIBIO HHTErpaia
Tema 11. DieMeHTBI TCOPHH BEPOSATHOCTEH 1 MATEMATHYECKOM 8
CTATHCTHKH
45 4 Pemenue -
Pemenne 3a1a4 1o TeOpuu BEPOSTHOCTEN
46 4 Pemenue 3
CpenHue 3Ha4eHUs U X IPUMEHECHUE B CTATUCTUKE
Tema 12. YpaBHeHMsI M HEPABEHCTBA 12
47 | OCHOBHbIE IPUEMBI PELLICHUS] YpaBHEHUI 2 Koncne
48 | Peuienue ypaBHEHUI U CUCTEM YPABHEHMM 4 Pemenue -
49 OCHOBHBIE METOJIbI PENIEHUS HEPABEHCTB 2 Koncre
50 | Pemenue HepaBEHCTB 4 Pemenue -




BBenenue

Bueayoumopnas camocmosmenvnas paboma cmyoenmos - TUIaHHpyemas yueOHasi, yueOHo-
HCCIIE/IOBATENIbCKAs, HAYYHO-MCCIIEI0BAaTEIbCKasi paboTa CTYJEHTOB, BBINOJIHAEMAst BO
BHEAYJUTOPHOE BpeMsl 10 3aJJaHUI0 U IIPH METONYECKOM PYKOBOJACTBE U KOHCYJIbTaTUBHON
MOMOIIU MIperoaaBaTelisi, Ho 0€3 ero HemoCPeICTBEHHOTO Y4aCTHs.

B HOpMaTHBHBIX JOKyMEHTaX OIpelesIeHbl LeJId CaMOCTOATEIbHON BHEAyIUTOPHOM paboThI
CTY/IEHTOB:

1 3akperuieHue, yriyOieHue, paclIMpeHHE M CUCTEMaTHU3alusl 3HAHWUM, MOJIyYEHHBIX BO
BpeMs ayIMTOPHBIX 3aHATUH, CAMOCTOSTEIbHOE OBJIAJCHUE HOBBIM  Y4EOHBIM
MaTepuasom;

(dbopmupoBaHUe O0OLIETPYAOBBIX U 00IENPOPECCHOHATLHBIX YMEHUH;
(dbopMHpOBaHUE YMEHUH U HABBIKOB CAMOCTOSITEIBHOTO YMCTBEHHOT'O TPY/a;
pa3BUTHE CaMOCTOSTEILHOCTH MBIIIIJICHUS;
¢dopmupoBaHue  yOEXKIEHHOCTH, BOJIEBBIX 4YepT XapakTepa, CIIOCOOHOCTH K
CaMOOpPraHu3alUH.

ConepxaHue BHEAyAUTOPHON CaMOCTOSTEIbHON paboThl OnpeAesseTcs CIeAyoIMMU e€
BUJIAMHU:

» 1J1s OBIIaJICHUS 3HAHHUSAMMU: YTeHHE TeKcTa (ydyeOHHKa, IePBOMCTOYHUKA,
JOTIOJTHUTEIBHOM JIUTEPaTyphl); COCTaBICHHUE TUIaHA TEKCTa; rpadudeckoe n300pakeHue
CTPYKTYpBI TEKCTa; KOHCIIEKTUPOBAHUE TEKCTA; BBIMMCKH U3 TEKCTa; paboTa cO CIOBapSIMU U
CTIPAaBOYHMKAMH: O3HAKOMJICHHE C HOPMATUBHBIMH JIOKYMEHTaMU; Y4eOHO-
ucclieloBaTesIbCKas padoTa; UCIOIb30BAHUE AyAMO- M BUJEO3AIIUCEH, KOMIIbIOTEPHOI
TeXHUKU U VIHTEepHETa U 1p.;

» IS 3aKpeIUICHUS M CHCTEeMaTH3alluK 3HAHUK: paboTa C KOHCIIEKTOM JICKIIMHU; paboTa Ha
y4eOHBIM MaTepHajoM (yueOHMKa, IEPBOUCTOYHUKA, TOTIOJIHUTEIBHOMN JINTEpaTyphl, ayuo- U
BUJICO3AMNCEN); COCTaBICHHUE IUIaHA M TE3UCOB OTBETA; COCTABJICHUE TAOIUIL IS
cucTeMaTu3aluy yueOHOro MaTepuana; i3y4eHne HOpMaTUBHBIX MaTepUalIoB; OTBETHI Ha
KOHTPOJIbHBIE BOIPOCHI; aHAJTUTHUECKast 00pabOTKa TEKCTa (AHHOTHPOBAHUE,
pelieH3upoBaHue, pedeprupoBanue 1 Jp.); MOJr0TOBKA T€3UCOB COOOIEHHUH K BBICTYIJICHUIO
Ha ceMuHape, KoH(pepeHIINU; TIOATOTOBKa pedeparos, JOKIAI0B: COCTABICHHE
Ooubmmorpadun, TEMaTHYECKUX KPOCCBOPJIOB U JP.;

» s GopMHUpOBaHKS YMEHUH: pellIeHHE 3a/1ad U YIPaKHEHHUH 110 00pasily; pelieHue
BapUaTUBHBIX 337124 U YIPAXXHEHUH; BBIITOJHEHNUE YepTEXKel, CXeM; BBIITOJHEHUE PacueTHO-
rpaduueckux paboT; peleHne CUTYallMOHHBIX POU3BOICTBEHHBIX (MPO(hecCHOHaNbHBIX)
3aj1ay; MOJrOTOBKA K JICJIOBBIM MI'PaM; IPOEKTUPOBAHUE U MOJIETUPOBAHNE PA3HBIX BUJIOB U
KOMITOHEHTOB IIPO()eCCHOHAIBHOM J1eATENIbHOCTH; TIOATOTOBKA KyPCOBBIX M TUIUIOMHBIX
paloT (IIPOEKTOB); FIKCIEPUMEHTAIBHO-KOHCTPYKTOPCKask paboTa; OIBbITHO-
SKCIEpUMEHTaIbHas padoTa; yIpaKHEHUS Ha TPEHaXepe; YIPaKHEHNs CIIOPTUBHO-
03JI0pPOBUTENIBHOTO XapaKTepa.

Brmonnenrne BCP crioco6cTByeT GOopMUPOBAHUIO OOIINX KOMIIETEHITHIA:

» OK 1. [ToHrumars CyIIHOCTh U COLMATBHYIO 3HAUMMOCTh CBOEH OyyIiei mpodeccun,
MPOSIBIIATH K HEW YCTONYUBBIA UHTEPEC.

» OK 2. Oprann3oBbsIBaTh COOCTBEHHYIO JESITEIBHOCTD, HCXOAS U3 IIENN M CIIOCOOO0B ee
JOCTHKEHHSI, OTIPEICIEHHBIX PYKOBOIUTEIIEM.

» OK 3. Ananu3upoBaTh pabOIyIO CUTYAIUIO, OCYIIECTBISATh TCKYITUI B UTOTOBBIT
KOHTPOJIb, OLIEHKY U KOPPEKIUIO0 COOCTBEHHO! JESATENbHOCTH, HECTU
OTBETCTBEHHOCTbH 32 PE3yJbTaTbl CBOCH paboThI.

» OK 4. OcymuiecTBisTh MOUCK WH(POpMALIAN, HEOOXOAUMOH Tt 3P PEKTUBHOTO
BBINOJIHEHHS TPO(ECCHOHANBHBIX 3a/1a4.

» OK 5. Ucnonp3oBaTh HH()OPMATMOHHO-KOMM YHHKAIIHOHHBIC TEXHOJIOTHN B
poQeCCUOHATBHON IeATeTbHOCTH.

» OK 6. Paboratps B komaH/€e, 3HEKTUBHO OOIIATHCS C KOJUIETaMHU, PYKOBOACTBOM,
KIIMEHTaMHU.

DN =W



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 BbIIIOJTHEHHUIO BHanI[I/ITOpHOﬁ CaMOCTOATEJIbLHOM paﬁoTbl

()}

J1J1s1 BBITIOJTHEHMSI BHEAYIMTOPHON CaMOCTOATEIBLHON pabOThI 3aBOJAUTCS
oOmrast TeTpaab 00bEMOM He MeHee 48 JTHCTOB.

Pabora cnaércs mpemnoaaBarelnno Ha MPOBEPKY Ha CIEAYIOMUNA YPOK TOCTe
BBIJIAYM 3aJaHUS.

B tetpanu s BHEAyAUTOPHOM CaMOCTOSTEBLHON pabOThI BBITOJIHSIIOTCS
CJIEAYIOIINE BUJIbI 3aJaHUI: MUHU - COUMHEHUS, ICTOPUYECKUE CIIPABKH,
COOOIIEHHUSI, KOHCTICKTHI, PEIICHUE 3aJaHui, TeCTHI.

Pedepar unu noksasn BeITIONHIETCS Ha ucTax popmara A4 u BKIIaAbIBacTCs
B MAIIKYy.

Pemenust 3amau ciuemayeT uznarath moapoOHO U aKKypaTHO.

OdopmiieHue perieHus 3a7auu CielyeT 3aBepiiarh c1oBoM «OTBET.



3AJIAHUA

JIJIS1 BHEAYIMTOPHON CAMOCTOSTEJIBHON PABOTHI

BBEJIEHUE

CamocrosiTeqabHasi padora Ne 1:

Hanucarp counHeHue Ha temy «MaTreMaTuKa U f1»

Bpems Ha BbINoJHeHNE — 2 yaca

Ilo uToramM BbINIOJIHEHHS CTYACHT O0JIKEH NPECACTABUTL:
- COYMHCHHUC HaA TCMY «MaremaTHka u s

B npouecce BbINMOJHCHUSA paﬁoTbl CTYACHT IOJIZKCH:

- U3JIOKUTHb B COHMHCHHU CBOC OTHOIICHHUC K IIPCAMCTY ((MaTeMaTI/IKa», CBOM MBICJIU U

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

®opma npeacTaBIeHHsA PadoThl: MUCHMEHHAs paboTa — COUMHEHUE-PACCYXICHHUE (HE MEHEe

60 ci0B)

Ilepeyenn 3a1anHmid:

1 BuuMatenbHO 001yMaiTe TEMY COUMHEHHUS.
2 CocraBpTe IJIaH COYMHEHUSI.
3 Hanummure counHeHUs Ha 3a/laHHYIO TEMY.

Kpurepun onenku pesyabrara

YpoBHH OCBOEHHUS

XapakTepucTUKa ypoBHs

1 JIOITYCTHUMBIN

HmeroTcss OTCTYIIEHHS OT TpeOOBaHUHN K COUMHEHHIO. B
YAaCTHOCTH: TEMA OCBENIEHA JIMIIb YACTUYHO; OTCYTCTBYIOT
BBIBOJIBI WJTH HE BhIIEp:KaH 00BEM, TOMyIIeHbI opdorpaduueckue
OIINOKH.

2 BBEICOKHUI

OCHOBHBIE Tpe6OBaHI/IH K COYMHCHHUIO BBIIIOJIHCHBI, HO ITPH 3TOM
JOMYUICHBI HEJIOYETEL. B YaCTHOCTH, OTCYTCTBYCT JIOTMYCCKas
MMOCJICAOBATCIIBHOCTD B CYXXKACHUAX.

3 ONTUMAJILHBIN

BrimosnHens! BCE€ TpeOOBaHUS K HANMUCAHUIO COYMHEHHS:
o0o3HaueHa TeMa M OOOCHOBaHa €€ aKTyalbHOCTb; JIOTUYHO
U3JI0)K€Ha COOCTBEHHAs MO3MLMSA; C(HOPMYIMPOBAaHBI BBIBOJIHI,
TEMa  pacKpbiTa  IOJHOCTBIO,  BBIEpKaH  00BEM;  HET
opdorpadudeckux ommodoK.




Tema 1. PazBuTHe moHATHSA 0 YHCJIE

CamocrosTeabHas padora Ne 2

3anoaHuTh Ta0UNy «Pa3BUTHE MOHATHS O YHCIIE»
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.W. Maremaruka. Yueonuk mist yupexaenuii HITO u CI1O. —M..:
W3AATeNIbCKU LIEHTpP «Akamemusi», 2015

ZIOHOHHI/ITGJ'IBHBIC HCTOYHHUKMH:

1. bammakoB M.M. Maremaruka (6a30BbIii ypoBeHs). 10—11 k1. — M., 2015.

2. MopnkoBuu A.I'. Anrebpa, 10-11 kmace. YuebHuk as o0uieo0pas. yupexaeHui, 2-e u3.,
«Mnemosunay, 2014 1. 335¢

WHTepHeT —pecypebl:

1 http://refleader.ru/bewyfsujgmer.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-ponvativa-chisla

Bpems Ha BbInoJIHeHHE — 1 yac

Ilo nToram BbINOJIHEHNSI CTYIEHT J0JIKEH NMPeICTABUTD:
- 3aIOJIHEHHYIO TaOIUIly

B npouecce BbINoOJHEHUs PA0OTHI CTYAEHT [10JIKEH:
- IPOYMUTATh JIUTEPATYPY MO YKA3aHHOU TEME;
- 3aTIIOJTHUTH TAOJIUITY

dopmMma npeacTaBaeHHs PadOTHI: TETPAIhb C BHITOJIHEHHBIM 33 JaHUEM

Ilepeyens 3a1anmid:

1 IloBTOpUTE MaTepual JeKLUHU N0 TeMe «Pa3BUTHE MOHATHS O YUCIIE»

2 [IpounTaiite MaTtepuan o gaHHOM Teme B yueOHuke bammakoB M.M. Maremaruka.
VYueonuk st yupexaennid HITO u CITO. —M.: u3narenbCkuii LEeHTp «AKaaeMus»,
2012

3 [IpounTaiiTe MaTepuan o JaHHOW TEME B APYrUX UCTOUYHHKAX HH(OpMAIHH.

4 3aroJiHUTE Ta6J'II/II_[y B COOTBCTCTBHH C 3aJaHUCM.


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

3ajanue U1 CAMOCTOATEIbHOU PA00ThI

3amonHUTE TAOIHITY

Bua uncia

Ob6o3HaueHue Jast yero Jiroasam
Omnpenesenue IIpumepsl
MHOKeCTBa NMOHAT00MIUCH
yuceJl yucesa
yuceJ ITH YMCcJIa

Hamypanonuie
uucna

I]envie yucna

Payuonanvhnoie
yucia

Hppayuoramiwvie
yucna

Komnnexchnole uucna

Kpurepum oueHku pe3yiabrara

YpoBHU 0CBOEHUS XapakTepuCTUKA YPOBHS

1 JIOITYCTHUMBbIN [TpaBUIBLHO 3aIIOJIHEH TEOPETUUECKUN MaTepuall B TaOIHIIE,
MPUBEICHO MAJIO IPUMEPOB

2 [IpaBuUIBHO 3aIIOJIHEH TEOPETUUECKUN MaTepuall B TaOIHIIE,
MPUBEIACHBI UHIMBHU1yalIbHbIE IPUMEPBI, JOMYIIEHbI HEI0YETHI.

BBICOKM I

3 ONTUMAJIbHBII [IpaBUIBbHO 3aMONTHEH TEOPETUUYECKH MaTepuaa B TaOmuILE,

MPUBEIACHBI UHIUBUIYaIbHbIE IPUMEPHI
CamocrosiTeabHas padora Ne 3
HOIIFOTOBI/ITB cooﬁmenne 1o TemMe:
«YHucao IMTHU»
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.U. 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.

Z[OHOHHI/ITGHBHHC MCTOYHHKU



1. Tlonapus S.II. Anrebpa KOMIUIEKCHBIX YUCEI B FeOMeTprUdecKux 3aaadax. M.: MITHMO,

2004-160 ¢ (31eKTpOHHBIN BapUaHT)
2. bammakoB M.U. Matemaruka (6a30Bbiii ypoBenb). 10—11 k. — M., 2015.

3. Mopakosud A.I'. Anrebpa, 10-11 knacc. YueOuuk 1ist 00meo0pas. yupekaeHui, 2-¢ us.,
«Mnemosunay, 2014 1. 335¢

4. boromonos H.B., Camoiinenko I1.M. Maremaruka.: yaeOHUK 171 cCy30B. S-en3a.M.:
Hpoda, 2015. —395¢

HNuTtepHeT - pecypcesr:

—

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¢-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 Yyaca

Ilo nToram BbINOJHEHHUS CTYICHT JOJIKEH NPEeIACTABUTH:
- coobmienue (c nmpe3eHTarueil) Ha Temy « Yucno [TH»

B npouecce BbINoJHEHUs PA0OTHI CTYAEHT [10JIKEH:

- HAWTH U NIPOYUTATh JINTEPATYypy IO YKa3aHHOM TEME,

- cOCTaBUTH cooOieHue (¢ npesenTanuet) «Yucno [TN»

®opma npeacTaBIeHHs PadoThl: YCTHOE COOOIICHUE C MTPE3eHTALUCH.

IlepeyeHb 3a1aHMIA:

1. Wzyuute nmuteparypy no teme «Hucmo [T
[IpounTaiite MeTOMUECKHE PEKOMEHAAIINHY IO HAITUCAHUIO COOOIIIEHUS
(mpunoxenus 4, 5)

3. CoctaBbTe COOOIIEHUE C MPE3CHTAIIUEN B COOTBETCTBUHU C 3aJJaHHEM.

Kpurepun onenku pesyiabrara

YPOBHHM OCBOEHUS XapaKkTepucTUKa YpOBHS

1 JIOITYCTHUMBbIN OTCcyTCTBYET CUCTEMA B U3JIOKEHUH MaTepraia, TEKCT OOJIBIIONH,
HapYIIEHbI PaBUjIa COCTABICHUS IPE3EHTAIUY.

2 BrimonHens! Bce TpeOOBaHuUs: TeMa OCBEIIEHA OJTHOCTbIO, B
MOJIHOM 00BEMeE, 3aMUCH CIeTaHbl YETKO, ICHO; 3aIHCH
BBICOKHUI pacIpenesnsoTCs B ONPEACIICHHON ITOCIEN0BATEIbHOCTH,
OTBEYAIOIIEH JIOTUYECKON CTPYKTYpPE U3JI0KEHHUSI MaTepralia, HO



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

IIpU 5TOM JOMYIICHBI HEAOYCTHI.

IIOJJHOM O0OBEME, 3aluCH CHEIaHbI
pacrlpeieNiIloTCs B ONPEACIICHHOM

OINTUMAaJIbHBIN BrimontHeHBI  Bce Tpe6OBaHI/I$IZ TEMa OCBCIICHa IIOJIHOCTBIO, B

YC€TKO, sCHO, 3alluCu
IIOCJICAOBATCIIbHOCTH,

OTBEYAIOLLEH JIOTUYECKON CTPYKTYpE U3JI0KECHHS MaTepuara.

CamocrosiTeabHas padora Ne 4.

Bbinmosinure 3aJaHud IIO TeMe:

«HQHﬁJ’II/DKeHHI)Ie BbIYUCJICHUA»

Jlureparypa:

OCHOBHBIE UCTOUYHHKH:

1.

bamvakoB M.U. Maremaruka. Yueonuk ans yupexaenuit HITO u CITO. —M..:

W3/IaTeNIbCKUN HEHTp «Akagemus», 2015

HOHOHHI/ITGHBHBIG HUCTOYHUKMU.

1
2
3.
4

KoHcnexThl nexnui
[IpakTrueckue 3agaHus, pACCMOTPEHHBIE B ayIMTOPUN
BammvakoB M.1. Maremaruka (6a30Bbiii ypoBenb). 10—11 kit —

M., 2015.

Mopakosuua A.I'. Anredpa, 10-11 kmacc. YueOHuUK 1151 0011eo0pas. yupexaeHun, 2-e

3., «MuemosuHay, 2014 . 335¢

HNuTtepHeT —pecypcebl:

1.
2.

http://kaf-fiz-1586.narod.ru/10af/pribl vych.htm
http://ibrain.kz/matematika/priblizhennye-vychisleniya

3. http://khpi-iip.mipk.kharkiv.edu/library/datastr/book sod/structura/chapter8.htm

Bpems

HA BBINOJHEHHUE — 2 yaca

Ilo uToramM BbIIIOJIHEHHS CTYACHT MOJIKEH NMPEICTABUTDL:
- PCUICHHBIC 3alaHUA 110 TEMEC <<HpI/I6JII/I)KeHHLIe BBIYHCIICHUSD)

B nponecce BbInoJHeHUs1 pad0TbI CTYACHT J0JIMKEH:

- IPOYMTATh JIUTEPATYPY MO YKA3aHHOU TEME;

- PEIINTH IPUMEPHI

dopma npeacTraBjeHUss padoThl: TETPA/Ib C BHIITOJIHEHHBIM 3aIaHUEM

b

Ilepeuens 3axaHui:

[IpounTaiite TeOpeTUUECKUI MaTepHal, IPUBEACHHBINA HUXKE
IToBTOpHTE TIPUMEPHI PELICHU 3aJaHUI B ayIUTOPUHU
BoinonauTe 3amaHus A caMOCTOSITENbHOM paboTh

HOBTOpI/ITe MaTtepuall JICKIUU 110 TEMC ((HpI/I6HI/I)KeHHBIe BBIYHCIICHUS



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

TeopeTnueckuii MaTepua

IIpasuna ons evinonenus oeticmeuil Oe3 moYHo20 yuema nocpeutHocmel.

1. Ilpu cnoxeHuu, BBIMUTAHUU MPUOIMKEHHBIX YHCEN B PE3YJIbTATE CIEYET COXPAHSTH CTOJIBKO
JIECATUYHBIX 3HAKOB, CKOJIIBKO MX UMEETCS B JIaHHOM, C HAUMEHBIIMM YHCIIOM JIECATUYHBIX
3HAKOB.

2. [Ipn yMHOXXEHUU | JeJICHUU TPUOIMKEHHBIX YHCEIT B PE3YJbTaTe CICAYeT COXPAHATh CTOIBKO
3Ha4Yalmux HI/I(i)p, CKOJIBKO UX UMECTCA B JdHHOM C HAMMCHBIIIUM YHCJIOM 3HadYalllux III/I(l)p

3. Ilpu Bo3BeeHNH B KBaJpaT U KyO B pe3ylbTaTe CIEAyeT COXPaHATh CTOJIBKO 3HAYAIINX U},
CKOJIBKO UX MMECTCA B OCHOBAaHHU CTCIICHU.

4. Tlpu wW3BIEYEHNHM KBaJAPAaTHBIX M KyOMYECKHX KOpHEH B pe3yJibTaTe CIeIyeT COXpPaHSTh
CTOJIBKO 3Hadaliux III/I(bp, CKOJIBKO UX UMECTCS B IIOAKOPCHHOM YHCJIC.

5. Ilpu BBINONHEHHH MPOMEXKYTOYHBIX HEHCTBHH B pE3yJbTaTre CIEAyeT COXPaHSATh OIHY
JIMILHION (3aMacHyl0) HUQpY, KOTOPYIO B OKOHUATEIbHOM PE3yibTaTe OTOPAChIBAIOT.

Onpede/lenue: HZ/lprbl, 3ANnuUCarnHsle cnpasa om 3ansamotl, Ha3vl8aromcs 0eCAMUYHBIMU 3HAKAMU
quciaa.

Onpeodenenue: 3navawumu yugdpamu 4ucina Ha3wvl8alomcs 6ce e2o eephvle Yugpwvl, kpome Hynetl,
3aNUCAHHBIX Jlegee NepPEoll OMAUYHOU OM HYJiA YUPpoi.

(04
Onpeodenenue: Lugpa 8 3anucu NpUOIUNCEHUs HA3bIBAEMCs 6epHOU, eclu abCconomHas

NO2PeuwHOCMyb He npesvlulaen mo2o paspaod, 6 Komopom sma yugpa sanucauna. B npomuerom
cyyae yughpa Hazvleaemcs COMHUMENbHOU.

Kputepun oneHku pesyjbrara

OueHka ypoBHS IOJATOTOBKH
PesynpratnBHOCTH Gamt BepGabHbIi
(oT™MeTKa) aHaJjor

[IpaBuibHO pelieHbl Bce 3aaaHus ypoBHen A,B 5 OTJINYHO
[IpaBmiibHO pelieHsl Bce 3ajaHusl ypoBHeH A,B, HO XOpOLIO
€CTh BBIYUCIUTEIbHAS ONIMOKA WM HEJJOYETHI B 4
3aIMCHU PEUICHMUS.
IIpaBWIIBHO pelIEHBI BCE YPABHEHMSI YPOBHA A 3 YIOBJIIETBOPUTEIIBHO
JlomyIieHbI OITMOKHK B PEIICHHUH 3aJjaHUN YPOBHS A, ) HEYJIOBJIETBOPUTEIHHO
HE IIPUCTYIAIU K PELICHUIO 3alaHUi 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
x+y xX—y
1. Haiitu cymmy U Pa3HOCTh , €CIIN:
1 BapuaHT 2 BapuaHT
x=134; y=2730 x=4331 y=57
a) ; a) ;
x=2,0-10° y=125-10° x=125-10° y=7,1-10"
6) ; 0) ;
X
Xy
2. Haiitu npousBeneHue Y YaCTHOE  , €CJIU
| BapuaHT 2 BapHaHT
x=126 y=2]10 x=25,678 y=123
a) ; ; a) ;
x=1,2-10> y=3-10° x=48-10> y=1331-10""
0) ; 6) ;
x-y
x4y’ x=134 y=230

3. Haiinute 3HaueHHe BbIpaXKEHUS IS
PEKOMEHAYETCS MOJIb30BATHCS KaTbKYISITOPOM.
4. Beruucnure, otBet okpyriure 10 0,001.

5 . I[J'IH BBIYMCIICHUA

1 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

0)

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-pecypcesl:

1. http://edu.sernam.ru/book_el_math.php?id=71
2. http://festival.l1september.ru/articles/312257/

3. http://diffurkemsu.ru/l/teori/ir-yr.htm

Bpems Ha BbInoJHeHne — 3 yaca

ITo nToram BbINOJIHEHHS CTYIEHT 0JKEH NPeICTABUTh:
- BBIIIOJHEHHOE 3aJjaHue 1o TeMe «/ppaioHnaibHble ypaBHEHUS

B nponecce BbInoJHeHUs1 pad0Thbl CTYACHT J0JIKEeH:

- IPOYUTATh KOHCIHEKT JIEKIMHU N0 TeMe «ppaloHanbHble ypaBHEHU»,

- PEIIUTH JaHHBIE UPPALMOHAIBHBIE YPABHEHUSA
®opma npeacTaBIeHUs padOThI: TETPA/b C BHIIIOJIHEHHBIM 33 JaHUEM
IlepeyeHns 3aJaHu:

1. TloBTopuTe MaTepuan Jekuuu rno reme «VpparroHaibHble ypaBHEHUS


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

2.PaccMmoTpuTe IpUMEpPHI PELLIEHUS UPPAllMOHATIbHBIX YPABHEHUH.
3.PemmTe nppannoHalbHbIE YPaBHEHHS B COOTBETCTBUU C 3aJaHUEM.

TeopeTnuecknii MaTepHuaa

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

2

la—bf’=d"-2-a-b+b’

3

Pemienne kBagpaTHBIX YPaBHEHHIA:
2
a-x"+bx+c=0

D=b’~4ac ,
_—b+d
Ecan D>0, o X127 2a
_—b
Eem D=0 1o *=5a
Ecan D<o, TO KOPHeil HeT

3agaHus 119 CaMOCTOATEIbHO PaldoThI:

Pemite uppanuonanbHble ypaBHEHUS

Nen/n \ Bapuanr 1 Neni/nn \ Bapuanr 2
YpoBenb A YpoBenb A
I | J2x-5=5 I | Jox—20=4
2 | Jax—-15=5 2 | J5x—-14=4
3 V3x+1l - x—1 3 V2x+4=x-2
4 Vx¥—4x — V6-3x 4 V=10 — v-3x
Yposens B Yposens B
5 VX ex—3 = J1-2x 5 Vi—4x+3 = J1-x .
6 Vx—2+2/x+6 =4 6 Vx—1+x+2 =3
7| 2x =% % —4 T | 3% 15 9x —3
Yposens C VYposens C
8 X43x—Vx+3x -2 8 X—8x—-2Vx"-8x _3 =0
Kpurepum oueHku pe3yiabrara
OreHka ypoBHS IOJTOTOBKH
Pe3ynbraTuBHOCTD 6ammt BepOATBHBI
(oT™MeTKa) aHajor
[IpaBuiibHO penieHsl Bce ypaBHeHUs ypoBHel A,B,C 5 OTIINYHO




[IpaBmiibHO penieHsl Bce ypaBHeHUs ypoBHel A,B, C,
HO €CTh BBIYMCIIMTENIbHAS OIMOKA MM HEZ0YETHI B
3aMKMCH PELICHUS.

Ny npaBUIBHO PEILLEHBI BCE YPABHEHUS YPOBHEU
A, B

XOpOIIO

IIpaBriIbHO pelIeHbI BCE ypaBHEHUS YPOBHEH A, B,
HO €CTh BBIYHMCIIMTENbHAS OIIMOKA MU PaBUIIBHO
pELIEHBI BCE YPAaBHEHUS YPOBHS A

YAOBJICTBOPHUTCIIBHO

JlonymieHbl OMNOKH B pellIeHMH YpaBHEHUH YPOBHS
A, He IpUCTyNaIM K pElIeHNI0 YpaBHEHUN ypoBHS B
u ypoBHs C.

HCYIOBJICTBOPUTCIILHO

CamocrosiTeabHas padora Ne 7

Crenens ¢ IleﬁCTBl/ITeJIbHLIM Inoxra3sarteJjieM

Jlureparypa:

OCHOBHbBIC HCTOYHUKHU:

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

U3JATEeIbCKUN LEHTp «AKanemus», 2015

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

HOHOJ’IHI/ITeHBHHe HCTOYHUKMH:

—

KoHcnexThl nexnui

2. llpaktuyeckue 3aJaHus, pPACCMOTPEHHbIE B ayJUTOPHUH.

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

4. Mopaxosuu A.I'. Anredpa, 10-11 knacc. YueOHuk 111 00111e00pas.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://www.studfiles.ru/preview/2481895/
2. http://gigabaza.ru/doc/30244.html

Bpems Ha BbINOJHEHHE — 3 Yyaca



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

Ilo uToramM BbINIOJIHEHHS CTYACHT OO0JIZKEH NPECACTABUTL:
- BBIIIOJJHCHHOC 3aaHHUC I10 TCMC «CreneHs ¢ ﬂeﬁCTBHTCHBHBIM IIOKa3aTciacM»

B nponecce BbInoJiHeHUs1 pad0ThI CTYACHT [10JI/KEeH:
= IPOYHUTATh KOHCIICKT JICKIIMHU 10 TCMC «CteneHs ¢ I[ef/'ICTBI/ITeHLHbIM IIOKa3aTcjIceM»
- PeLIUTh JaHHbIE IPUMEPbI
®opma npeacTaBieHns padoThl: TETPab C BBINOJHEHHBIM 33aJaHHEM
IlepeuyeHns 3a1aHMi:

1. IloBTopuTe Marepuan JeKuuH 1o TeMe «CTeNneHb ¢ AEUCTBUTEIBHBIM IIOKA3aTEIEM»
2. IloBTOpuTE HpHUMEPHI, PACCMOTPEHHBIE B AYAUTOPUHU
3. Brpluucnure npuMmepsl B COOTBETCTBHUHM C 33JaHUEM.

Kpurepum oueHku pesyiabrara

OrneHka ypoBHsI TOATOTOBKH
[IpoueHT pe3y/IbTaTuBHOCTH
MIPABWIBHBIX OTBETOB
(1p ) Oaymt (oTMeTKa) BepOaTbHBIN aHAIOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOpOI1I0
70 =79 3 YIIOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIBLHO

3aganusa 1 CaMOCTOSATEIbHOM paﬁon:

Beruuncaure

\ Bapmuanr 1 Bapuanr 2




2 . ) 2 — 2
32| 4 | eas | 32 [(V27)7| 32% | [VB)7| 16
. fl_'l_‘ 1% _1 (1 -3 1%
47 | (5)7 s (g e | ()| 81T | (5
1 1 1 1 1 1 1 1
164 642 83 325 273 814 043 252
V7)) | W) ] )| W) et | W2 W) WS)
3 3y 3 2 32 37 -3 1 -5 1 371 {20 — f 3 - 1 -
3) 5 | 3 2 | G 3) HENG
62 ~—4 3-3 5-1 34 -3 72 41
1Y (933 1y PN F4)3 S (9 (3}
12) 3) 5) 3) 3| 5 3 | 3
34 43 ~4 53 ~5 33 50 ~3
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Pemienue nokasareibHbIX YPABHECHUN M HEPABEHCTB

Pexomenayemasi iureparypa:

OCHOBHEBIE HCTOYHUKHU:

1.

bammvakoB M.M. Maremaruka. YueOnuk st yupexxaenuit HITO u CI1O. —M.:
W3JIaTeIbCKUN TEHTp «Akagemus», 2015

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

I[OHOJIHI/ITGJII:HBIG HCTOYHUKMU.

1.
2.

KoHcnekTh! nekiui
[TpakTryueckue 3a1aHus, pACCMOTPEHHBIC B AyTUTOPHH.
bammvakoB M.1. Maremaruka (6a3oBbiii ypoBeHb). 10—11 k1. — M., 2015.

u3n., «Muemo3unay, 2014 1. 335¢

Hpoda, 2015. — 395¢

HNuTtepHeT -pecypcebl:

MopakoBuu A.I'. Anredpa, 10-11 kinacc. YueOnuk ans obueodpas.yupexaeHuii, 2-e

Bboromonos H.B., Camoitnenko I1.M. Maremaruka.: yaeOHUK 1Jis1 cCy30B. S-en3a.M.:




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

3. http://interneturok.ru/algebra/1 1-klass/pokazatelnaya-i-logarifmicheskaya-
funktsii/pokazatelnye-neravenstva

4. http://mathus.ru/math/pokazun.pdf

Bpevs HA BbINOJHEHHE — 3 yaca

Ilo uToramM BbIIIOJIHEHHS CTYACHT OO0JIZKEH NPECACTABUTL:
- BBIIIOJIHCHHOC 3aJaHHUEC 110 TEMC «Permrenne mokasaTeybHBIX ypaBHCHI/Iﬁ U HEPABCHCTB»

B npounecce BbinoJHeHus1 pad0Thbl CTYACHT 0JI/KEH:

- IPOYMTATh KOHCHEKTHI JIEKIIUI 10 TeMaM «PerieHne noka3arenbHbIX ypaBHEHUI», «Penienue
[10Ka3aTeJIbHBIX HEPABEHCTB)»

-U3y4YUTh JPYTYIO JINTEPATYpy MO JAHHOU TEME

- pEIINTh JaHHbIE UPPALMOHAIbHbIE YPAaBHEHUS

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

IlepeuyeHns 3a1aHMi:

1. TloBTOpuTe MaTtepual JeKiui o TemMaM «PelieHne nokasaTebHbIX YPaBHECHUIY,
«Perienne nmoka3aTesbHbIX HEPABEHCTB.
2. IlpounTaiiTe MaTtepual 1Mo JAHHOW TEME B JAPYTUX UCTOUHUKAX
3. H3yuute TeopeTHUECKHUIl MaTepua, IPpUBEICHHbBIN HIXKE.
4. PaccmoTrpuTe 00pasibl pemeHus MoKa3aTeIbHBIX YPaBHCHU U HEPAaBEHCTB,
MIPUBEICHHBIC HUXKE.
5. Pemmte ypaBHEHHs W HEPaBEHCTBA B COOTBETCTBUU C 33JIaHUEM.

Kpurepun onenku pesyjbrara

OneHka ypoBHsI TOATOTOBKH
[IpoueHT pe3y/IbTaTUBHOCTH
(TpaBUIIBLHBIX OTBETOB) N
Oamn (oT™MeTKa) BepOaIbHBIN aHAIOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOpOLIO
70 +79 3 YIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO

Teopernyeckuii MaTepuaJ


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

Crenenn uncesa or (0 xo 10

n 0 (1 2 3 4 5 6 7 8 9 10
" 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 l6 |64 256 | 102 |4096 | 1638 | 6553 | 2621
4 4 6 44
5" |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
71 |7 49 | 343 | 240 | 168 | 1176
1 07 49
g |1 |8 64 | 512 | 409 | 327
6 68
9" |1 |9 8l | 729 | 656 |590
1 49
10"|1 |10 100|100 |100
0 00
Pemenne KBaJpaTHbIX yPaBHEHUI: ®opMyJIbl COKPAILEHHOI0 YMHOKEHHSI
la+b['=a*+2ab+b’
a-x’+bx+c=0
D=b’-4ac l\a—b[’=a’~2ab+b’
~b+Vd
D>0 =
Bem D70 g0 %=y &~ b=la—bl-la+b)
—b
D=0, X=—— ,
Ecau To 2a \a+b|’=a’+3a’b+3ab’+b°
Ecan D=0, TO KOPHei HeT

la—bP=da’-3a’b+3ab’—b’

CBolicTBa cTenenen

CBoiicTBa KOpHeii n-o0if cTeneHn

m n__ _m
1 a -a-=a

+n

a" _ mon

2. o ¢

3 la"'=a™"

4 a-b'=la

5 a%Z'\’/?
n 1

1.

i

Yab=Ya-Vb

=

Va"=[¥a/"

YA

Va'=a




al'_[b}"”
8. b a
9. V?:a;

7.

a"=Va

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 cBoiicTBY crenmeneii 3*"'=3*3, 3**=3*32=3" -
1

9
[Tonygaem 3*-3 - 2-3*- =25
BrigeceM 3a cKOOKH 00U MHOXKUATEIE 3*

2
9
3*@3- )=25
)7
9
3% =25
)7
9
3*=25:
9
25
3*=25-
3*=9
3x =32
x=2 OtBert: x=2

WX APYTOH CIIOCO0 pereHHs:

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
IToka3are/ibHbIe YPABHECHUS
2-3x 2x-3
1)(0,1 =10
NER Y. )| )‘
5 2)47 = 64"
2)312—x =27 3)712—8x — 492
3)5% =125 4)9* —7.3" -18=0

4)4*+2°-20=0

5 5
(38 =3"=72 (24" =2""*=15

642-3°—5-3"2=1443 6
636 +3%243%%=3159

7 7(2:4"=5-2"+2=0
0207 +3-2"—=10=0

IToka3are/ibHbIEe HEPABEHCTBA

54x—7 >1 22x—9 <1

1) 1)




|

,7 -0,5-3x 7 x+1,5
N <| —
11 11

!

3

l [-’3X+4+ l
5 5

3x+5

>6

Jlureparypa:

OCHOBHBIE UCTOYHUKH:

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

CamocrosTeabHas padora Ne 9

IIpuMeHeHue CBONCTB Jiorapu¢mMoB

M3aTeNIbCKU LEHTpP «Akamemusi», 2015

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

HOHOHHI/ITGHLHBIG HUCTOYHUKMU.

—

KoHcnekThl nekiui

2. Ilpaktuueckue 3a7aHus, PACCMOTPEHHBIE B ayIUTOPHUH.

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

4. MopakoBuu A.I'. Anredpa, 10-11 knacc. YueOnuk ais obmeodpas.yupexaeHuii, 2-e
u3z., «Muemo3unay, 2014 r. 335¢

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

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

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

Bpevs HA BbIlOJHEHHE — 3 yaca

ITo uToram BbINOTHEHHUS CTYACHT [0JI’KEH NPEICTABUTD:
- BBIIIOJHEHHOE 3a7aHue 1o teMme «lIpuMeHnenue cBONCTB 1orapupMoBy

B npouecce BbinoiHeHUs1 pa00ThI CTYAEHT 10JIZKEeH:
- IPOYUTATh JHUTEPATypy MO YKa3aHHOU 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
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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:

10gix+log4x—2=0

log, x=t =t"+t—2=0

t,=1,t,=—

. I/ICHOHLSYCM MCTOA 3aMCHBI.

. [ToncTtaBuM B 3aMeHY.

- 1_1

log,x=1=x=4'=4,log,x=—2==x=4"'=—=

x:4;x:L

OrtBer: 16

4> 16

Oo0pa3zen penienns JorapupmMuiecKoro HepaBeHCTBA.

PeminTh HepaBeHCTBO:

2x+5
i
b

log,(4—x)<log,é

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

>_1
4-x<2x+5 [-x-2x<5-4 [-3x<1 |73
4—-x>0 S —x >4 Sx <4 Sx<4
2x+5>0 2x >-5 x>-25 x >-25
° O o) >
TTrodnydinm: 1
— 4
3 -1
Otser: x © ( ?"4(’

3ajaHus I CAMOCTOATEIbHOI Pa00ThI:

Nen/m \ Bapuanr 1

\ Bapuanr 2

Jlorapugmuyeckue ypaBHeHUsI

1 logsx —2log;x—3=0 log; x—4log,x+3=0
2 x’—ilog,8 log, X’ =log,2+1og,18
log,2=log,{
3 log,,|x+3|+log,,(x—3|=ilog,,(2x—1] | log,x+2|+log, (x—2|=¢log, (2x—1)
4

logg x+log 5 x=14

log, x+log 5 x=10

Ioka3aresibHble M JorapupMuIecKue HePaBEeHCTBA

1

log,(2—x|<log,(3x+6)

log, ;|4 x—5|>log, ;(3x—6]

2

3

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

3

logo,g(Zx—3)<logO,8(3x—5)




Tema 3. Ilpsimble U JIOCKOCTH B POCTPAHCTBE
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B3aumHoe PACIMOJIOKCHUE NIPAMBIX H ILJIOCKOCTEN B MpPOCTPAHCTBE

Jlureparypa:
OCHOBHBIE UCTOYHUKH:

OCHOBHBIC HCTOYHUKU:

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

2. Kommoropos A.H. u ap. Anrebpa u Havana ananu3za. 10 (11) 1. — M., 2014.

ILOHOJIHI/ITGJILHBIG HUCTOYHUKMU.

3. KoHCIEKTBI JeKIINi
4. Ilpaktuueckue 3aJaHusl, PACCMOTPEHHBIE B ayIUTOPHUH.

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

6. Mopakosuu A.I'. Anredpa, 10-11 knacc. YueOnuk ais obueodpas.yupexaenuil, 2-e
u3x., «Muemo3unay, 2014 r. 335¢

7. boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yueOHUK JIJ1s1 CCy30B. S-eu3a.M.:
Hpoda, 2015. —395¢

WuTepHer -pecypcesl:

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

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

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

Bpems Ha BbinoaHenue — 1 yac

ITo uToram BBINIOJIHEHHS CTYACHT OI0JI)KEH NPEACTABUTH:
- NAUCBbMCHHBIC OTBCTHI HA BOIIPOCHI I10 TEMC «B3anumHoe PACIIOJIOKCHUC IMTPAMBIX U

IJIOCKOCTEH B TPOCTPAHCTBEN»
B npouecce BbInoiHeHUus1 pad0Thl CTYAEHT 10JIZKEeH:

- IPpOYHUTaTb MaTcpuall JICKIHUHU IIO y1(a3aHHOI7I TEMC,
-OTBCTUTH Ha NPCIIOKCHHBIC BOIIPOCHI


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

dopma npeacTaBjaeHus padoTbl: TETPaJb C BHIMOJIHEHHBIM 3aJaHUEM.
Ilepeyenn 3a1anmii:

1. IloBTOopuTe Marepuan JeKUMH 1O TeMme: «B3aumMHOe pacnoyioKeHHE NPSIMBIX H
MJIOCKOCTEH B MPOCTPAHCTBE»

2. IlpounTaiiTe MaTepual 1Mo 3TOM TeEME B IPYTHUX UCTOYHUKAX

Haitngure oTBETHI HA BOITPOCHI

4. OrtBerbTe NUCHbMEHHO Ha MPEII0KEHHBIE BOIPOCHI

(O8]

Kpurepun ouenku pesyabrara:

OreHka ypoBHS IOJTOTOBKH
[IpoueHT pe3yabTaTUBHOCTH
MPaBUJILHBIX OTBETOB
(np ) Oamn (oT™MeTKa) BepOaTbHBIN aHAIOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOpOI1I0
70 =79 3 YIOBJIETBOPUTEIBHO
menee 70 2 HEYJIOBJIETBOPUTEIBLHO

Sag!aHnﬂ [LJISl CAMOCTOATEIbHOM paﬁoTbI

OTBeThTE NMHCHMEHHO HA BOIIPOCHI

Bonpoc 1. CkonbKko CyIIECTBYET CIy4aeB B3aUMHOTO PACIIONIOXKEHHUS JIBYX Pa3IUYHBIX
IPSMBIX B IPOCTPAHCTBE?

a) 2

0)3

B) 1

Bonpoc 2. B Tekcre maHo ompenenieHue CKpeluBarommxcs npsMbix. [IpaBunbHO 1M
cienyrolee onpeneneHue: "/[Be npsimblie Ha3bIBAIOTCS CKPEIMBAIOIIUMUCS, €CIIH HE CYILIECTBYET
IUIOCKOCTH, B KOTOPOH JIexaT 00e 3TH npsMble".

a) HeT

0) na

B) OTBETUTH OJHO3HAYHO HEJIb35

Bonpoc 3. CKOIbKO CyIIECTBYET CIy4aeB B3aUMHOTO PACHOI0KEHHS II0CKOCTEH?

a)2

0)3

B) 1

Bonpoc 4. Cxonbko nap napauienbHbIX IIIOCKOCTEN UMeET Kyo?

a) l

0)2

B) 3



Bonpoc 5. Ckonbko ciydaeB B3aMMHOTO PACTIONOKEHUs MIPSIMOM U TIIOCKOCTH?

a)2

0)4

B) 3

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

Bonpoc 7. Uto HE0OXOIMMO /TSI TOTO, YTOOBI IBE TUIOCKOCTH OBLITN TapaiIeTbHbI?

Bompoc 8. JlBe mpsiMble B MNPOCTPAHCTBE HA3BIBAIOTCS NApaUICIbHBIMU, €CIU OHU
MIPUHAJICKAT OJTHOM IUTOCKOCTH M HE UMEIOT 00IuX ToueK. BepHo nu yTBepkaeHne?

a) na
0) HeT
CamocrosiTenbHas paoora Ne 12
HOIII‘OTOBI/ITB cooﬁmeHue 10 TEME:
ZKu3Hb U 1eITeJbHOCTD VUYCHDBIX - MATEMATHUKOB
Jlureparypa:

OCHOBHBIE UCTOUYHHKH:

1. bammakoB M.M. Maremaruka. Yuebnuk mis yupexaenuiit HI1O u CI1O. -M.:
W3/1aTeIbCKUN HEHTp «Akagemus», 2015

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

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

2. Mopaxosuu A.I'. Anre6pa, 10-11 kiace. YueOHuK 151 00111€00pas3. yupexKaeHuH, 2-¢
u3g., «Muemo3uHay, 2014 1. 335¢

3. Boromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yaeOHUK AJis CCY30B. S-enu31.M.:
Hpoda, 2015. —395¢

HNuTepHeT -pecypcesr:

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

http://festival. Iseptember.ru /
http://all-biography.ru/category/matematiki
http://hoster.bmstu.ru/~fn1/?page id=82

M

BpeMms Ha BoInoJiHeHHe — 3 yaca

Ilo uToramM BbIIIOJIHEHHS CTYACHT MOJIKEH NMPEICTABUTDL:


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/

- cooO1eHue ¢ mpe3eHTanueit Ha Temy «OKu3Hb U 1eITeTbHOCTh YUCHBIX - MATEMATHKOBY

B npouecce BbINOJHEHUS PA0OTHI CTYAEHT 10JIKEH:

- POYMTATh JINTEPATYPy IO YKa3aHHOH TeMe,
- COCTaBUTh COOOIIEHHUE 10 TEME,
- cleJIaTh PE3EHTAIMIO 10 COOOIIEHHIO

dopma npeacTaBJIeHus padoThbl: COOOIICHUE C Mpe3eHTaIuel

Ilepeyenn 3a1aHmii:

1. IIpoumTaiiTe MmaTepuai no teme: «Ku3Hb U ACSITENBHOCTh YUYEHBIX - MATEMATHUKOB)
2. IlpouwmTaiiTe METOIUYECKHE PEKOMEHIAIMKA TIO0 HAMMCAHHUIO COOOIICHMS (MPUIIOKCHHS
4,5)
3. TloaroroBwsTe COOOIIECHUE O KU3HH M ICATEILHOCTH YUCHOTO — MaTeMaTuka (1o BIOOPY)
4. TloaroroBbTe MPE3EHTAIMIO IO COOOIIEHUIO.
Kputepumn onenku pesyiabrara
YpoBHU 0CBOEHUS XapakTepucTuka ypoBHs

1 JOTTyCTUMBIN CooOmeHne COCTaBICHO B COOTBETCTBUM C 3aJlaHUEM, HET
MPE3CHTALINH.

2 BBICOKHH Coo0111eHre COCTaBIEHO B COOTBETCTBHU C 3aJaHUEM,
COTIPOBOXK/IAETCS IPE3CHTAINEH, UMEIOTCSI He3HAUNTEIbHbBIE
3aMeYaHUs

3 ONTUMAJIbHBIN CooO0111eHre COCTaBICHO B COOTBETCTBUH C 3aJJaHHEM, MaTepHal
nmooOpaH MHTEPECHBIN, COMTPOBOXKIAETCS Mpe3eHTauel, opopmiieH
B COOTBETCTBUU C MPABUIAMH.

3ajanus JUIg CaMOCTOATEJIbHOW PA0OThI.

Hanucarb coo0enne Ha TemMy: «7KU3Hb U 1eATEJILHOCTh YYEHbIX - MATEMAaTHKOB)» (Ha BBIOOP).

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

0.

Huxkomnaii JIobaueBckumii;
Coodns KoBanesckas;
Huxkomnaii borono60s;
I'puropuii Ilepenbman;
[MadpuyTnii YeObimies;
Buxkrop CanoBHUYHIL;
JleonTnit Maruuikuii;
Biragumup bpanuc;
Koncrantun Ilocce;
Amnppeit Konmoropos;

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

Pene Jlexapr;
Osapucrt ['anya;
Kapn Beitepiuirpacc;
[Ieep Depma;

Mxon Heliman;
JKan JlamamOep;
Knayc Mébunyc;
EBxinp;

ITudarop;

Torppun Bansrensm JIEHOHUIL.

CamocrosiTtenbHas padora Ne 13




IToaroToBUTHL KOHCIEKT IO TeMe:

[HapaseabHoe npoekTupoBanue. Iiomans OpTOroHaILHOM MPOECKUIMH.
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.M. Maremaruka. Yuebnuk s yupexaenuit HI1O u CI1O. -M.:
M3aTeNIbCKU LEHTpP «Akamemusi», 2015

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

I[OHOJIHI/ITGJILHBIQ NCTOYHUKHU:
1. KoHCIEKTBI JEKIINHI

2. bammakoB M.U. Matemaruka (6a30Bbiii ypoBenb). 10—11 k1. — M., 2015.

3. MopakoBuu A.I. Anre6pa, 10-11 kmace. YueOHuK 1)1 00111€00pa3. yupeKaeHH, 2-¢
n3n., «MuemosuHa», 2014 1. 335¢

4. boromonos H.B., Camoiinenko [I.M. MaremaTnka.: yaeOHUK 1Jis CCY30B. S-enu31.M.:
Hpoda, 2015. —395¢

HNuTtepHeT -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 BbINOJHEHHE — 2 Yyaca

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

B npouecce BbinoiHeHUus1 pad0Thl CTYAEHT J10JIZKEeH:

- IPOYMTATh MaTepHuasl IO YKa3aHHOH TEME,

- paccMOTpPETh NOHATHE MAPAUICIBHOTO IPOSKTUPOBAHUS, CIIOCOOBI MapalIeIbHOIO
IIPOEKTUPOBAHNUS, IPUMEHEHHUE Ha MpaKkTUKe. PaccMOTpeTh OpTOroHaNbHYIO IPOEKIHIO PUTYPHI,
BBIYMCIICHUE IUIOIIAAA OPTOrOHAIBHOM NPOEKIIMY MHOTOYT OJIbHHKA.

®opma npeacTaBieHus padoThI: TETPAb C KOHCIEKTOM.

Ilepeuyens 3axaHmid:


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

1. IIpoutute w™marepuan mno Teme: «llapamienbHoe mnpoektupoBanue. I[liomanb
OpPTOTOHATHHON POEKIIUM»

2. BBII[CJII/ITG TJIaBHBIC MBICJIIN

3. TloBTOopuTe MeTOAUYECKUE PEKOMEHIAINH 110 HAMUCAHUIO KOHCTIEKTa (CM.

pUIIOKEHHE 3)

4. HamummuTe KOHCIIEKT HU3Y4YCHHOI'O Marcpualia

Kpurepum onenku pesyiabrara:

ypOBHI/I OCBOCHUA

XapakTepucTUKa YpOBHS

1 JIOITYCTHUMBbIN

Tema ocBellieHa HEOCTATOUHO MOJHO, MaTEpHUall U3T0KEH B
ONPEACICHHON NOCIEA0BATENIBHOCTH, OTBEYAIOIIEH JIOTUYECKON
CTPYKTYpE H3JI0KEHHUSI MaTepraia, YepTeku cleJaHbl HeOpeKHO

2 BBICOKHUH

BrmonneHs! Bce TpeOOBaHMSA: TeMa OCBEIICHa, MaTepHal
W3JIOKEH B OIPEICICHHON IMOCIEA0BATEIBHOCTH, OTBEYAIOIIEH
JOTUYECKON  CTPYKType HM3JIOKEHUS  Marepuana, 4YepTexu
BBIITOJTHCHBI aKKypaTHO, HO UIMCHOTCA HCAOYCTHI.

3 ONTHUMAIbHBIN

BrImonHeHBI BCC Tpe6OBaHI/I${Z TEMA OCBCIICHA IIOJHOCTBIO,
Marcpuall HU3JI0KCH B OHpGIICJIGHHOﬁ MoCiaca10BaTCIbHOCTH,
OTBe‘IaIOH_Ieﬁ JIOTHYECKOM CTPYKTYPC H3JIOKCHHA Marcpualia,
YCPTEIKU BBIIIOJITHCHBI aKKYPATHO.
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Hamnucarts pegepar no teme «l'eomerpust EBkiuga»

Jlureparypa:

OCHOBHEBIE 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 Hadana ananu3za. 10 (11) k1. — M., 2014.

Z[OHOHHI/ITGHBHHC MCTOYHHKU

1. bammmako M.1. Maremaruka (6a30Bb1it ypoBenb). 10—11 k. — M., 2015.

2. Mopnkouy A.I'. Anrebpa, 10-11 xnacc. YueOHuk aist 00meo0dpas. yupexxaeHuu, 2-¢ u3.,

«Muemo3uHay, 2014 1. 335¢

HNuTtepHeT -pecypcebl:

http://isgeom.narod.ru/str6.html

http://www.e-osnova.ru/PDF/osnova 3 14 1608.pdf

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

b S

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



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

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

Bpems HA BbINOJHEHHE — 3 yaca

ITo uTOraM BBHINOJTHEHHUSI CTYAEHT JIOJIKEH MPEeICTABUTD:
- pedepar Ha Temy «['eomeTpust EBkinnay

B npouecce BbInoiHeHUs1 pa00ThI CTYAEHT 10JIZKEeH:

- IPOYUTATh JIUTEPATypy M0 YKa3aHHOU TeME;

- paccMOTpPETh OCHOBHBIE MTOCTYJIaThl TeoMeTpuH EBKIna, MAThINA nocTyar, 3HaueHue «Hauam
EBknupa, pons EBkinia B pa3BUTHH MaTeMaTUKU.

®opmMma npeacTaBaeHHs padoThl: pedepar, 3amura pedepara.

Ilepeyenn 3a1anmid:

1. Msyuute nuteparypy no teme: «['eomerpus EBxnnnar
2. Hanumute pedepar B COOTBETCTBUH C 33aJJaHUEM I10 IUIaHY:

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

Kpartkas ucropuueckas cnpaBka o EBkiuje
Tpyn EBknuna - «Hauanay»

OcHoBHbIE nIOCTYNaThl reomeTpun EBkinia
OC00EHHOCTD IATOTO MOCTYJaTa

Passutne reomerpun EBximna

I'eomeTrpusa EBkiinzia B COBpeEMEHHOM MUpPE

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

Kpurepun ouenku pesyjabrara

YpoBHU OCBOEHHUS

XapakTepucTUKa ypOBHS

1 JIOITYCTHUMBIN

HmeroTes cyliecTBEHHBIE OTCTYIIICHHUS OT TPeOOBaHMIMA K
pedepupoBannio. B yacTHOCTH, IMEIOTCS HETOYHOCTH B
U3JI0)KEHUH MaTepHaia; OTCYTCTBYET JIOTHUECKast
HOCIIE0BATEIFHOCTD B CY)KACHUSX; HE BBIACPKAH 00BEM
pedepara; UMEIOTCA yNyIEeHUs] B 0POPMIICHHH.

2 BBICOKUN

OcHoBHble TpeOoBaHUs K pedepary BbIIIOJHEHBI, HO IIPU 3TOM
JIOTIYIIIEHbI HETOYETHI.

3 OIITUMAJILHBIN

BomonHensl  Bce TpeOoBaHMS K HamucaHuI0 pedepara: Tema
pacKpbITa MOJHOCTBIO COIJIACHO IUIAHA, M3JI0XKEHA COOCTBEHHAs
no3unus, cHopMyaMpoBaHbl BBIBOJIbI; COOJIOEHBI TpeOOBAHUS K
BHEITHEMY O(OPMIICHHUIO.
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Pemnenue 3amad mo reme



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

«TeopeMa 0 Tpex nmepneHAUKYJISAPAX»
Jlureparypa:

OCHOBHBIE UCTOYHUKHU:

1. BbammaxoB M.W. Maremaruka. YueOnuk ans yupexaeauii HITO u CITO. —-M..:
U3JATEIbCKUN LIEHTp «AKazemusn», 2015

2. T'eomerpus 10-11: yueO. mist o6meo0pa3oBar. yupexxaeHuii: 6a30BbIid U podwi1. ypoBHU/

[ JI.C. Atanacsn, B.®. byrysos, C.b. Kanomues u ap.].-17-e uzn.-M.: [Ipocsemienue,
2014r

I[OHOHHI/ITGHLHI)IG HUCTOYHUKMU.

—

Koncnekrs! neknuit
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 amns o6meo0pas.yupexaenuii, 2-e
u3x., «Muemo3unay, 2014 r. 335¢

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

WuTepHeT -pecypcsi:

1. http://interneturok.ru/geometry/10-klass/perpendikulyarnost-pryamyh-i-
ploskostejb/tipovye-zadachi-na-primenenie-teoremy-o-treh-perpendikulvarah-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 Ha BbInoJHeHne — 3 yaca

Ilo nToram BbINOJIHEHNSI CTYICHT J0JI2KEH MPEICTABUTD:
- BBINIOJIHEHHOE 3ajJjaHue 1o TeMe «Teopema o Tpex nepneHAuKyIsIpax»

B npouecce BbinoiHeHUs1 pad0Thl CTYAEHT 10JIZKEeH:
- IPOYUTATh JHUTEPATypy MO YKa3aHHOU TeMe,
- BBIIIOJIHUTb NPCAJIOKCHHBIC 3a1aHUA

Kpurepuu onenku pesyiabrara


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.

CamocrosTeabHas pagora Ne 20
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=X1T%
2

:y1+y2
2

z +z
,=AT5

2



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

2
_—4+2__1
Yo 5
z, zﬂzO.S
2

Otset: O(4; -1; 0,5)

2) Tak xak ABCD — mnapamienorpamMM, TO €ro JHAaroHaJd HEPECeKaloTCs] U TOYKOM
IIEPECEUCHUS AETATCS MOIOJIaM.

Touka O —cepenuna quaronanu AC: O(4; -1; 0,5)
Touka O - Takxe sIBIsIeTCs cepeauHoN quaronanu BD u nMmeer Te ke KoOpIuHAaTHI.

Touka B(10; 6; 9), Touka D(X; y; z). Bocronb3yemcst dopmynamu Jiisi HaXOXKIEHUS KOOPAUHAT
CepeMHbl OTpe3Ka:

O —cepenuna BD

_10+x

X

o

=4,=10+x=8,=x=8-10=-2;

+
v, =6Ty:—1,:>6+y=—2,:>y:—2—6=—8;

_9+z

z

o

=05=29+z=1,22z=1-9=-8

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

3) Haiitu paccrosiHre 0T TOUKH A 10 ToukH D.

\/(xz _x1)2 +(y2 _yl)z +(Zz _21)2
dopMyna paccTosiHUS MEKIy Toukamu AB =

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

J(E2=5)7 +(=8+4)> +(-8—1)> =~/49+16+81 = /146
AD=

=4/146
OtBeT: AD
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Pemenue 3aJav 110 TeMe ((I[eﬁCTBHH Haa BEKTOpaMmn»



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
CamocrosTenabHas pa6ora Ne 22
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



, V3
F 7_20\/3 2043

Qi

[Tomygaewm, =5%8*c0s30 ° =40 * OtBer:
> h ra 7R |
No 3. Boluucnure ckaiasipHO€ MTPOU3BEACHUE BEKTOPOB a-b, ecmn 9 4;3;7b[=2;6;1)
Pemenmue:
a-b _gx(2)13%6+7%1=8 +18+7=17 Orser: 17

Ne 4. Beruucnure yron mexay Bektopamu AB u CD, eciu A(6; -4; 8), C(12; -6 ; 4),
B(8; -2; 4), D(14;-6; 2).

Pemienue: I cnocob
1. Haiinem xoopauHatel BekTopoB AB u CD (Hamo u3 KOOpIMHAT KOHIIA BEKTOPa BBHIYECTh
KOOpAMHATHI Hadajia BEKTOpa)
AB (8-6; -2+4; 4-8)=(2; 2; -4)
CD (14-12; -6+6; 2-4) = (2; 0; -2)
2. CKalsApHOE IIPOU3BEICHUE BEKTOPOB PABHO IPOU3BEACHUIO MX a0CONIOTHBIX BEIMYMH Ha
KOCHHYC YIUIa M&XIY HUMH, T.e. b
AB-CD
COS = ———;
[4B|-cD)
Bripazum u3 3101 hopmyIbl
3. BBIYUCIIUM CKaJISPHOE MPOU3BEICHIE BEKTOPOB

AB-CD=2-2+2-0+(-4)-(-2)=4+0+8=12

4.BBIUMCIUM a0COJIOTHBIE BeIMYMHBI BeKTOpoB AB 1 CD:

‘E‘:\/22+22+(—4)2 —J4+4+16=+24 =26

‘@‘:Jz%oz +(=2)? =J4+0+4=8=22

5.MmoACcTaBUM HaWACeHHBIC 3HAUCHUS B (I)OpMy'J'Iy JUJIsL BBIYUCJICHHUSA yIJIa:

cosa = EC—D = 12 -3 3 —ﬁﬁa—z—%”
‘E‘-‘C_D" w6242 V12 243 2 6
Otser: 30

2 cnoco6. Bocionbzyemcst (hopMyIton._

LV tX¥ 22,

Cos Q=




[Tonyuyaem

AB-CD 2:2+42-0+(-4)-(-2) 12 NE) T
cosqg=—————= = =—=a=—=30
‘ABHCD‘ J22 422+ (—4)? 27407 +(=2)7 V2448 2 6

Tema 6. OCHOBBI TPUTOHOMETPUH
CamocrosaTeabHas padora Ne 23
Pemenue 3agannii mo reme «Paguannas mepa yrJia»
Jlureparypa:

OCHOBHBIC HCTOYHUKU:

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

2. Kommoropos A.H. u ap. Anrebpa u Havana ananu3a. 10 (11) 1. — M., 2014.
HOHOJ’IHI/ITGHBHBIG NCTOYHUKU:

1. KoHCnekTsl JIeKIuit
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.yupexaeHuii, 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:
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 BbINOJHEHHE — 2 Yyaca

Ilo uToramM BbIIIOJIHEHHS CTYACHT MOJIKEH NMPEICTABUTDL:
- BBIIIOJIHCHHOC 3aJaHHEC I10 TEMC «Pamnannas MEpa yria»

B npouecce BbInoHeHus1 pa00ThI CTYACHT I0JIKEH:
- IPOYUTATh JIUTEPATypy IO yKa3aHHOH Teme,

-BBINIOJIHUTE MPCAJTOKCHHBIC 3a1aHUA.


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
607 _6n_71x 7z
180 18 2 2
Nel. 630°= OTBeT:
D =180 o
15 18
Ne 2. Ortsert: 50*

Ne3. sin285"cos80°tg340°



285° 310 yron 4 4eTBepTH, MO3TOMY Sin 285°<0,
80° aT0 yron 1 yeTBepTH, osTomMy cos 80°>0,

340° ato yrou 4 yeTBepTH, osToMy tg340°< 0,

IooToMy BeIpaxeHue 5112 85°c0s80°9340° >0 Ormer: monoxHTETBHO
Ne4. Tak xak sin a<() , TO yroJ MOKET NMPHUHAIJIEKATh 3 WIN 4 ueTBEpPTU
Tak xak ctg o<(, TO yroi MOXeT NPUHALJIEKATh 2 WU 4 YETBEPTH.
[TosTomy yron a, nist kKoroporo sin a<0 u ctg a<() NpUHAIIEKUT 4 YETBEPTU

Ortget: 4ueTBepTh

617r_647r—37r_4 3T _ 3w

T =
16 16 16 16
Ne §. 4 gyeTBepTh Otser: 4ueTBepTh

Yposens B
Ne 1. 7+cos a, Tak kak -1<cos o< 1, TO

-1 +7< cos o< 1+7

6< cosa<8 OTtBeT: HauOobIIee 3HAYCHUE PaBHO 8.

No2. 43- cos(-870)= 4V3- cos870= 4V3- cos (900-30) = 4V3- cos(5°180-30)=

X2 _ 6
2

=_-4\3:c0os30 = - 43

CamocrositenbHas padora Ne 24

3anosHuTh Ta0MIYy «Tpuronomerpus»
Jluteparypa:

OCHOBHBIE UCTOYHHKH:

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

2. Kommoropos A.H. u ap. Anrebpa u Havana ananu3a. 10 (11) 1. — M., 2014.
I[OHOHHI/ITGHLHI)IG NCTOYHUKU:

1. KoHCIEKTBI JIEKIINHI
2. Ilpaktuueckue 3a7aHus1, PACCMOTPEHHBIE B AyIUTOPHUH.

3. bammakoB M.U. Maremaruka (6a3oBbiit ypoBenb). 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
1. Bbuuciuts Bopaxcenne:  Sin 105

0
1. Boruucsuts Bhipaxkenue, 0519

2.
(bopMyIbl CHHYC U KOCUHYC CYMMBI U
Pa3HOCTH apryMEHTOB:

YHOpoCTUTh BBIPAKEHUE, UCIIONB3YS

I
—+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— ]

2.
(GbopMyIbl CHHYC U KOCUHYC CYMMBI U

YOpoCTUTh BBIPAKEHUE, UCIIONB3YS

Pa3HOCTH APTYMEHTOB:
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]

3. Haiinute 3HaueHre BbIpaKEHHUS,

HCIIONB3Yys (POPMYJIIBI CHHYC U KOCHHYC

CYMMBI U Pa3HOCTH apTyMEHTOB:
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.

3. Haitnute 3HaueHre BhIpaKEHMS,
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

.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"

4,

(OpMYIIBI CHHYC ¥ KOCHHYC CyMMBI H

PAa3HOCTH apTyMEHTOB:
4.1.sin|a+fB)+sin(—a|cos(—B|=isin fcos o

I[OKa)KI/ITC TOXKACCTBO HUCIIOIB3Ys

4.2.sin(300—a)—cos(600—a)=—\@sina

4.
(bopMyIIBI CHHYC U KOCUHYC CYMMBI U

JloKa)XuTe TOXKIECTBO UCTIOIB3YS

Pa3HOCTH apTyMEHTOB:
4.1.cos|a+ f|+sin(—alsin(—B|=cosa cos

4. sin(BOO—a)+sin(300+a):cosa

5. YIpOCTUTH BBIpaXXCHUE, UCIIOIb3YsI
(bopMyIBl ABOMHOTO apryMeHTa:

cos2a

. ————————=—sina
cosa—sina

5.2

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’
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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.
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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.
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«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. Peunts ypaBHeHUS:
a)2 COSX _ V2 _g ai3 gy 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:

CamocrositenbHas paoora Ne 30




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.

TeTpaaap Ky6 OkTasgp

Wkocasgp Jonekasgp
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IToaAroToBUTHL COO0LIEHUE II0 TeMe

((HpaBHJILHbIe H MOJYNIPAaBUJIbHbIC MHOT'OI'PDAHHHKW)
Jlureparypa:

1. Teomerpus 10-11: yueO. ayis 061meoOpa3oBar. yupexxaeHui: 6a30BbIil 1 Mpodui. ypoBHU/
[ JI.C. Atanacsin, B.®. byry3os, C.b. Kanomies u ap.].-17-e uzn.-M.: [Ipocsemenue,
2014r

2. bammakoB M.M. Maremaruka. Yuebnuk nis yupexaenniit HI1O u CI1O. —-M.:
W3/IaTeNIbCKUN LEHTp «Akagemus», 2015

ILOHOJIHI/ITGJILHBIG HUCTOYHUKMU.

1. KoHCIEKTBI JeKIINi
2. bammakoB M.U. Matemaruka (0a3oBbiii ypoBeHb). 10—11 k. — M., 2015.

3. MopaxoBuu A.I'. Anredpa, 10-11 xnacc. YueOnuk /i o01eo0pas.yupexaeHui, 2-e
n3g., «Muemosuna», 2014 1. 335¢

4. boromonoB H.B., Camoiinenko I1.M. MaremaTnka.: yaeOHUK 1Jis CCY30B. S-enu3a.M.:
Hpoda, 2015. —395¢

HNutepHeT-pecypcesl:

1. http://mirznanii.com/info/pravilnye-mnogogranniki-2_ 315332
http://refdb.ru/look/2978877.html

3. 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://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

4. http://www.school-37.ru/downloads/poly/uniform/convex/archimedean/..htm
5. 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

6. http://mnogogranniki.eto-ya.com/vypuklye-mnogogranniki
7. http:/www.waylove.ru/t195

Bpems Ha BbInoJHeHNe — 2 yaca

Ilo uToramM BbINIOJIHEHHS CTYACHT JOJIZKCH MPEACTABUTD:
- COO6H.[€HI/IG Ha TCMY ((HpaBI/IJ'IBHBIe U IMOJIYIIPAaBUJIbHBIC MHOT'OI'PAHHHUKH»

B npouecce BbINMOJHCHUSA paﬁoTbl CTYACHT JOJIKCH:

- IPOYMTATH JIUTEPATYPY IO YKA3aHHOU TEME,

-paCcCMOTPETH IMPABUIIbHBIC MHOT'OI'PAHHHUKH W ITOJIYIIPABUJIBbHBIC MHOTOI'PAHHUKH, UX 3JICMCHTHI,

Ha3BaHUC, IPUMCHCHUC.

Kpurepun oueHku pesyjbrara

YpoBHH OCBOEHHUS

XapakTepuCTUKA YPOBHS

1 JIOITYCTHUMBIN

OTCyTCTBYET CUCTEMA B U3JIOKEHUH MaTepraia, TEeKCT OOJIBIIOH,
HApYILICHBI MPaBUJIa COCTABJICHUS MPE3CHTAIINH.

BBICOKHUI

BrinoaHeHbl Bce TpC6OBaHI/I$IZ TEMaA OCBCIIICHA ITOJIHOCTHIO, B
MOJTHOM 00BbEeMe, 3alMCH CIeTIaHbl YETKO, ICHO; 3aIHCH
pacIpeesstOTCs B ONPEAEIEHHON MOCIEI0BATEIBHOCTH,
OTBEYAIOIIEH JIOTUYECKON CTPYKTYpPE U3JI0KEHUSI MaTeprala, HO
IIpU 5TOM JOMYIICHBI HCAOYCTHI.

3 OINITUMAJIbHBIA

BeimonHeHsl  Bce TpeOOBaHHWsSA: TeMa OCBEIICHA MOJHOCTHIO, B
NOJHOM 00bEeMe, 3allUCH  CJeJaHbl 4YETKO, SICHO; 3allHch
pacmpefiesIFoTcsl B ONPEICIICHHOW  MOCIEA0BATEIbHOCTH,
OTBEYAIONICH JIOTUYECKON CTPYKTYPE U3JI0KEHUS MaTepraia.

®opma npeacTasiieHUs padoThbl: COOOLICHNE

Ilepeuens 3axaHuii:

HOBTOpI/ITe MaTtepual JCKIHH 110 TEMC ((HpaBI/IJ'IBHBIC

MHOTOTPAHHUKID)

[Ipourute marepuan mo teme: «MHororpanHukd. [IpaBuibHBIE U
MONyTIPAaBUIbHBIE MHOTOTPDAHHUKW» B JIPYTHX HCTOYHUKAX
nHbopmaruu

[ToBTOpHTE METOOUYECKHE PEKOMEHIAIMU [0  HAIMHMCAHUIO
COOOIIIEHUS.

[TonroroBsTe COOOIICHNE B COOTBETCTBUU C 3a/IaHUEM.
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Penienue 3agau mo reme:



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

((MHOFOFpaHHI/IKI/I U X MOBEPXHOCTH»

Jlureparypa:

1. Teomerpus 10-11: yue. ayis 061meoOpa3oBar. yupexxaeHui: 6a30BbIil 1 mpodui. ypoBHU/

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

2. bammakoB M.U. Martemaruka. Yueonuk s yupexaennit HITO u CI1O. —-M.:
W3/1aTeNbCKUN LEHTp «Akagemus», 2015

ILOHOJIHI/ITGJII:HBIG HCTOYHUKMU.

1. KoHcnekTsl ekt
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 knacc. YueOHuK 115 00111e00pas. yapexxaeHui, 2-¢
u3n., «Muemo3unay, 2014 1. 335¢

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

HNuTepHeT-pecypcbl:

1. http://math4school.ru/mnogogranniki.html

2. 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%BS8

3. http://mirznanii.com/info/osnovnye-vidy-mnogogrannikov-i-ikh-svoystva 314280

4. http://mirznanii.com/info/osnovnye-vidy-mnogogrannikov-i-ikh-svoystva 314280

Bpems Ha BbIoJIHEeHHE — 4 4yaca

ITo uToram BbINOJTHEHUS CTYACHT JOJIKCH NMPEACTABUTD:
- BBIIIOJIHCHHOC 3aJaHHEC 110 TCMC ((MHOFOFpaHHI/IKI/I " UX NOBCPXHOCTHU»

B nponecce BbInoJHeHUs1 pa00ThI CTYACHT I0JIKEH:
- IPOYUTATh JUTEPATypy MO YKa3aHHOU TeMe,
- BBIIIOJIHUTH TPEAJIOKEHHbIE 3aaHUS

Kpurepun onenku pesyjabrara


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

[IpoueHT pe3yabTaTUBHOCTH

OreHka ypoBHS IOJTOTOBKH

(MpaBITLHEIX OTECTOR) 6as1 (0T™MeTKa) BepOaJIbHBIN aHaJIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOLIO
70 =79 3 YIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO

1
2.
3.
4

(I)opMa npeacTaBJICHUSA paﬁoru: TETpadb C BBIIIOJHECHHBIM 3aJJaHUCM

Ilepeyensn 3a1aHmii:

[ToBTOpuTE Marepuan aekuui no remMe «MHororpaHHuku. Pemenue 3amau»

N3yuure marepuan no reme « MHOTOTpaHHUKI B APYTUX UCTOYHUKAX HH(OpMaLIUU
IIpounTaiiTe TEOPETUYECKUN MaTepUall, IIPUBEACHHBINA HUKE

BrlimiostHUTE 3a1aHKs 1711 CAMOCTOSITEIBHON PabOThI

TeopeTnyecKHii MaTEPHAJ

HHOHIaIH)}O MMOBEPXHOCTU MHOTOIr'paHHHKaA 110 OIMPEACIICHHUIO CHUTACTCA CyMMa nnomaz[eﬁ, BXOJAIIHUX B

9Ty NOBEPXHOCTH MHOTI'OYT'OJIbHUKOB.

OcHoBHbIe (GopMYJIbI

Nen/mm HaunmenoBanue H3zo0paxenue IInomans 60xoBOJ K
MHOTOIPAaHHHKA MOJTHOIi MTOBEPXHOCTH
2
1 Kyo | S,=6a
1
I
1
2 IIpsIMOYTOILHBI | S,=2ab+2ac+2ac

mapaJjJjejaenumne/]a




3 Ipuszma 1 : S¢=p'H
|
|
: . S,=5,+2S,
I I
| |
| [
| |
| |
Lo
4 IMupamuga S 1
\ 56 = E p * h
Sn: 56 + So
B
3anaHus 18 CaMOCTOATEIbHOH PAGOTHI
Bapuant 1

L.

2.

3.

Yemy paBHa MJIOMIa b TOBEPXHOCTH Kyba ¢ pedpom 17

Hatinure mmomanps 60KOBOH MOBEPXHOCTH MPABHIILHON MIECTUYTOIBHON MPU3MBI, CTOPOHA

OCHOBaHHUS KOTOPOM paBHa 5 ¢M, a BeIcoTa 10 cM.

10

Yo o o -

5

—— = =

Haiinure mmomans 60KOBOH OBEPXHOCTH MPABHIIFHON Y€THIPEXYTOIBHON MUPAMHIBI, CTOPOHA
OCHOBAHMSI KOTOPOI paBHa 6 CM U BbICOTa 4 CM.




4. Kaxk u3MeHsTCs IIomaad O0KOBOW M TTOJTHOW MMOBEPXHOCTEH TUPAMHUIEI, eclid Bee e€ péopa: a)
YBEIUYUTH B 2 pa3a; 0) YMCHBLINTE B 5 pa3?

5. UYemy paBHa IJIOLIagb TOBEPXHOCTH MPABUIBHOIO TETpasapa ¢ pedpom 17

6. OcHoOBaHWEM TIPSIMON TPEYTOIBHON MPU3MBI CITY)KUT IPSIMOYTOJIBHBIA TPEYTOIBHHIK C KaTeTaMH 3
cM u 4 cM, BbicoTa Ipu3Mbl paBHa 10 cMm. Haiinure miomaas moBepXHOCTU JaHHOU MPU3MBI.

10

P =k = =

A%
A1
’

BapuanT 2

1. OObeM Kyba pasen 8 M°. Halijure miomaas €ro moBEpXHOCTH.



OcHOBaHHMEM TIPSMOH TPEYTOIBLHOM MPU3MBI CITYKHUT MPSMOYTOJIBHBIN TPEYTOJILHUK ¢ KaTeTaMu 3
cM U 4 cM, BeIcoTa pu3Mbl paBHa 10 cMm. HaiinuTe miomanb NOBEPXHOCTU JAHHON IPU3MBIL.

10

R

M
A
A"

A}
4

.n"’ ™
- ~

HatimuTe mmomniaas 60KOBOM MOBEPXHOCTH IIPABMIIBHON TPEYTOIBHON MHUPAMUIBI CO CTOPOHOM
OCHOBaHHUsI 6 CM U BBICOTOM 1 cM.

S

B

Kak n3MeHuTCS miomaap MOBEPXHOCTH Ky0a, €ClId KaXI0€ ero pedpo YBEIUYHTH B: a) 2 pasa; 0)
3 pa3a; B) n paz?

UeMy paBHa IUIOMIAAb MOBEPXHOCTH OKTadpa ¢ pedopom 17



6. HaiimuTe momams MOBEPXHOCTH MPSMOK PHU3MBI, B OCHOBAHHH KOTOPOH JISKUT POMO C
JMaroHajsiMu 6 cM U 8 cM 1 O0KOBBIM pedpom 10 cm.

10
N T T o=
o ~ 6 L -
- < 8—- - : : -
2 -=" ~
CamocrosaTenabHas pagora Ne 37
Pemienue 3a1au mo reme
«Tena BpallleHUsl ¥ UX MOBEPXHOCTH»
Jlureparypa:

OCHOBHbBIC HCTOYHUKHU:

1. Teomerpus 10-11: yue6. miast o6meodpazoBar. yupexxaeHuit: 6a30BbIit 1 Mpodui. ypoBHH/
[ JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues u np.].-17-e uzn.-M.: [Ipocsenienue,
2014r

2. bammakoB M.M. Maremaruka. Yuebnuk mis yapexaeauii HI1O u CI1O. —-M.:
W3JIaTeIbCKUN TEHTp «Akagemus», 2015

,HOHO.]'IHI/ITGHBHI)IC HUCTOYHHUKU:

1. KoHCHEeKTbI ek
2. Ilpaktuueckue 3aJaHus, PACCMOTPEHHBIE B ayIUTOPHUHU.

3. bammakoB M.U. Maremaruka (6a30Bbiit ypoBenb). 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-pecypcbl:

1. http://math4school.ru/tela_vrashhenija.html
2. http://egemaximum.ru/tela-vrashheniya-formulyi-obema-i-ploshhadi-poverhnosti/

BpeMms Ha BoInoJHeHne — 4 yaca

Ilo uToram BbINOJTHEHUS CTYACHT OT0JIKEH NMPECIACTABUTD:
- BBIIIOJIHEHHOE 3aJlaHue 1o Teme « Tema BpalICHUA U UX ITOBCPXHOCTH

B npouecce Bbino/iHeHUs: pad0ThI CTY/ACHT 0JIKEeH:
- IPOYMTATh JIUTEPATYPY MO YKA3aHHOU TEME,
- BBIIIOJIHUTD IIPEUIOKECHHBIE 3a1aHUS

Kpurepum onenku pesyiabrara

OreHka ypoBHS IOJITOTOBKH
[IpoueHT pe3yabTaTUBHOCTH
MIPABUJIBHBIX OTBETOB
(np ) Oamn (oT™MeTKa) BepOaTbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YIOBJIETBOPUTEIBHO
menee 70 2 HEYJIOBJIETBOPUTEIBLHO

®opma npeacTaBjieHuss padoThl: TETPaJb C BHIMOIHEHHBIM 3aJaHUEM
Ilepeyenn 3a1aHmii:

Ilepeuens 3axaHmi:

—

IToBTOpHUTE MaTepuai JEKUUN 110 TeMe « Tena BpallleHnus U UX TIOBEPXHOCTU»

2. N3yumre marepuan no teMe «Tena BpalieHHs U UX TOBEPXHOCTH» B APYTMX NCTOUYHUKAX
uHpOpMaLUN

[IpounTaiiTe TEOpETUUECKUI MaTepral, IPUBEICHHBIN HUKE

BrimonnuTe 3a1aHus A1 CAMOCTOSITETBHOM paboThI

P w


http://egemaximum.ru/tela-vrashheniya-formulyi-obema-i-ploshhadi-poverhnosti/
http://math4school.ru/tela_vrashhenija.html

TeopeTnuecknii MaTepua

Neni/n

HaunmMenoBanme
¢urypbi

H3o0paxenne

®opmyJa
nJiomaaen
MOJIHOH u
0oKoBOI
TMOBEPXHOCTH

uaunap

s sin

S,=2nRH

S,=2nRH+2 R
2

S,=mR

V=nR>“H

Konyc

A ©

Ss=nRI

S,=nRI+n R’

Cdepa, map

3ajaHusa UIg CaAMOCTOATEJbHOW PAa00ThI

Bapmuant 1

1.

Pagnyc ocHOBaHuS unnMHApa paBeH 2 M, BbIcoTa - 3 M. Haiiaure miomans 60KoBOM
MOBEPXHOCTH U 00BEM LIUIIMHIIPA.



o

2. Tlnomaas 0CEBOro ceueHus WIMHAPa paHa 4 M°. Haiiaure miomans GOKOBON MOBEPXHOCTH U
00beM ILWIMHIPA.

3. JIBa umnmHapa oOpa3oBaHbl BPalICHUEM OJTHOTO U TOTO )K€ MPSIMOYTOJIbHUKA BOKPYT €ro
HEpaBHBIX CTOPOH. PaBHBI TN Y 3THX IWUIMHIPOB IDIOMIATH: a) OOKOBHIX; 0) MOTHBIX
MOBEPXHOCTEH?; B)OOBEMBI?

4. Ilmomranb OOKOBOI MMOBEPXHOCTH KOHYCA B JIBa pa3a OOJbINE TUIOAan OCHOBaHUS. Haiinure yrom
MeX]ly 00pa3yrolei KOHyca U TIOCKOCThI0 OCHOBAHMSL.

5. Tlnomans GOBIIOTo Kpyra apa pasBHa 3 cM”. Haliure miomiaas oBepXHOCTH U 00BbEM 11apa.

[Tmomaay mMoBepXHOCTEH ABYX IIAPOB OTHOCATCS Kak 4 : 9. Haliaure oTHOIEHNE X JUAMETPOB.



7. Okoio mapa onvcaH OUJIAHAP. HaiiguTte oTHOIIICHUE UX IIOIIAACH HOBerHOCTeﬁ 1 00BEMOB.

8. IIpsAMOYTONEHHK BpAIIAETCs BOKPYT OJHON U3 CTOPOH, paBHOM ScM. ITnomans 00koBo#

MOBEPXHOCTH LWIMHJpPA, IOJIYYEHHOTO Y BpalieHuu, pasHa 100 T om2 Haiinure miomane

HPSIMOYTOJIBHUKA.

Bapmuanr 2

1. OceBoe ceuenue nuauHApa - kBaapar. [lnomane ocHoBanus pasHa 1. Haiinure mnomanp
MOBEPXHOCTH U 00BEM ITUIINH/PA.

3. OOpa3yromias KoHyca paBHa 4 M, a YroJ Py BEPIIHHE 0CEBOTO ceueHus paBeH 90°. Berauciure
TUIOMIA b OOKOBOU IMOBEPXHOCTH M 0OBEM KOHYCA.

4. JlBa KoHyca 00pa30BaHBI BPAlIEHUEM OJHOTO M TOTO € MPSMOYrOJIbHOTO TPEYroJibHUKA BOKPYT
€ro HEpaBHBIX KaTeToB. PaBHBI JM Yy 3THX KOHYCOB IUIOLIagu: a) OOKOBBIX; O) MOJIHBIX
noBepxHocTei? B)oOBeMbI?



5. Kak uaMeHHTCs III0I1alh TOBEPXHOCTH M O0BEM IIapa, €CIIM YBEIMYUTh PAJANYC 1Iapa B: a) 2
pasa; 0) 3 paza; B) n pas?

6. CedeHue mapa IIOCKOCThIO, OTCTOSIIEH OT LIEHTpPa I1apa Ha paCCTOSHUU § CM, UMEET panuyc 6
cM. Haiinure miomans MoBepXHOCTH U 00BEM Iapa.

7. Oxoio npsSMOYTOJIBHOTO MapaljieNienue ia, U3MEpeHHUs KOTOpOoro paBHbI 1 1M, 2 M U 3 1M,
omnucad map. Haliaure miomans ero moBepxHOCTH.

8. IIpsiIMOYrojbHUK, OIHA U3 CTOPOH KOTOPOTO paBHA SCM, BPAILla€TCsl BOKPYI HEU3BECTHOM
cropossl. I1nomans 60KOBOH MOBEPXHOCTH LMJIMHAPA, TIOJIyYEHHOTO P BpallleHnH, paBHa 60

T v Haiigure niomans npsMOyroibHUKA.
Tema 9. Hauayia MaTeMaTH4eCKOro aHaJIu3a
CamocrosTeabHas pagora Ne 38
Bbiuuc/ieHue Npou3BOAHON (PYHKIIUU
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.M. Maremaruka. Yuebnuk s yupexaenuit HI1O u CI1O. -M.:
M3aTeJIbCKU LEHTpP «Akamemusi», 2015



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

I[OHOHHI/ITCJIBHBIC MCTOYHHKU

—

KoncriexTs! eximit
2. Ilpaktuueckue 3a7aHusi, PACCMOTPEHHBIE B ayIUTOPHUH.

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

4. Mopaxosuu A.I'. Anre6pa, 10-11 kiace. YueOHuK 151 00111€00pa3. yupeKaeHHH, 2-¢
u3g., «Muemo3uHay, 2014 1. 335¢

5. Bboromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yaeOHUK AJis CCY30B. S-eu3m.M.:
Hpoda, 2015. —395¢

HNuTepHeT-pecypcebl:

1. http://www.berdov.com/docs/fluxion/rules/
2. http://www.berdov.com/docs/fluxion/proizvodnaja-stepennojj-funkcii/

BpeMms Ha BoInnoJiHeHHe —3 yaca

ITo uTtoram BbINOJIHEHUS CTYACHT HOJI7KeH NPEACTABUTH:
- BBITIOJIHEHHOE 33/IaHKE 10 TeMe «BhIurciienne npon3BoAHON (DyHKIIHI

B npouecce Bbino/iHeHUs1 pad0ThI CTYACHT I0JI/KEeH:
- IPOYUTATh JIUTEPATypy IO yKa3aHHOH Teme,
- BBITMIOJIHUTh NPEUIOKEHHBIE 3aJaHUs

Kpurtepun onenkn pesyiabrara

OneHka ypoBHSI TOATOTOBKH
[IpoueHT pe3ynbTaTUBHOCTH
(TpaBUIBLHBIX OTBETOB) N
Oamn (oTMeTKa) BepOaIbHBINA aHAIOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOpOILIO
70 =79 3 YIIOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJOBJIETBOPUTEIILHO

dopma npeacTaBaeHus padoThI: TETPAb C BHIIOJIHEHHBIM 3a/laHUEM

Ilepeuens 3axaHmii:


http://www.berdov.com/docs/fluxion/proizvodnaja-stepennojj-funkcii/
http://www.berdov.com/docs/fluxion/rules/

1. IloBropure matepuan nekuui o reme «lIponsBogHasn»

2. PaccMoTpuTe TEOpeTHUYECKUN MaTepuall, MPUBEACHHBIN HUXKE

3. W3yuute mMaTepuai 1o JaHHOW TeMe B IPYTHX UCTOYHUKAX WH(POpMALIUU
4. BeimonHuTe 3a7aHKUs AJI CAMOCTOSITEIBHOM pabOThI

TeopeTnuecKHii MAaTEPHAJ

IIpousBogHas pyHKIUM.
1. HempepbIBHOCTH (DyHKIIHH.
y=f(x)

Omnp. 1. ®yaxnus Ha3bIBACTCSI HENPEPBIBHOM B TOYKE 4, €CIM OHA HMMEET
lim f(x) lim f(x) = f(a)
xX—a X—a

npenen U OTOT MpeJieN paBeH 3HAUCHUIO (YHKIIMH B 3TOW TOYKE, T.€.
S
[Iycte dyHkmus y = f(x) onpenenena Ha npomexytke X. Bo3smem Touky x  X.

Ax+#0

JlamuMm  3HAYEHUIO X IpHUpalleHue , Torma (YHKUIUS TONYyYUT HpUpaALICHUE

Ay = flx+Ax) - f(x)

Omp. 2. TlpowsBogHoit (ynkmum y = f(X) Ha3pIBaeTCsS TpPENeT OTHOIICHHS
npupanieHus (QYHKIUM K T[PUPANEHUI0 HE3aBUCUMOHM TMEePeMEHHOW TIpU CTPEeMIICHHH
MOCJICTHETO K HYIIO (€CJIM ATOT MPEAeII CYIIeCTBYET):

oo A [+ AY) - f(x)
Yy = lm —= lim
Ax—0AX  Ax—0 Ax
y=sinx
Ipumep.
Ay=sin(x+Ax)—sinx[sina—sinszcos(a;bjsin(a;bﬂ
X+Ax+x). [x+Ax—x
T e G i
y'=1im—y=limsm(x ~ m _
Ax—0 Ax Ax—0 Ax Ax—0 Ax

Iim 2cos[x+ijsin[ij= Iim cos(x+ij= coSsx
A0 Ax 2 2 Ax—0 2

(sin x) = cos x

Ta6auna npou3BoOAHBIX:

’

X" =nox
1.
a*| =a*Inala>0,a#1)
2.
o] -
3.
(log,, x),— (a>0,a#1)



(inx) =1
X
3. .
(sin x) =cosx
6.
(cosx) =—sinx
7. .
(tgx), = (x;t—+k7t)
cos” x 2
8.
’ 1
(ctgx) =— (x # k)
sin? x
9.
(arcsinx), = ! (—1<x<1]
1—x2
10.
’ 1
(arccosx) =—
1—x?
11.
’ 1
(arctgx) = >
1+ x
12.
(arcctgx), =- >
I+x
13.
CBolicTBa NPOU3BOIHBIX:
U=Ulx),V=V|x
Ecmn C - mocTosHHOE YHCIIO, - (YHKIUU, WMEIOITUE
IMPONU3BOAHBIC, TOrAA:
C’'=0
) @;
(Utv) =0 +V’
(1I);
(c.U) =C-U’
(I1D);
U-v) =Uuv+uv’
aV);
[g ) _uv-uv’
V y2
V).

IIpumep. BeIYUCIUTE NPOU3BOIHYIO (DyHKIUIA.



ly=x-8
Yy =(x-8)'=1-0=1

2y=x"+x-5
Y =(x*+x-5)=2x+1
1
3.y=—0
X
’ 10 —1\7 — _10
y Z(—j =(10x™") =-1-10-x7 = —~
x x

4y=0CB-x)(x+8)
YV =B@-x)(x+8)+B—x)(x+8)'=-1(x+8)+(B3—x)-1=-2x-5

2
X

y:
x+5
, (Y (x+5)-x*(x+5) _ 2x(x+5)—-x-1_x*+10x

(x+5)° (x+5)°  (x+5)

IIpousBogHasi ci10kHON PyHKUMHU.
HccnenoBanue GyHKIUU ¢ TOMOIIBIO IIPOU3BOAHOM.

z=f(x),y=0(x) = z= f(p(x)) -

[Iycte KOMIO3HIIUS ABYX (YHKITHH.
y=9(x) z=f(y)
T.1. Ecnu ¢yHkuums muddepeHuupyemMa no x, a QyHKIUS
z= f(p(x)
muddepeHnupyema 1o y, To ciaokHas (HyHKIUS muddepeHnupyema 1o Xx,

(f(e(x))) = f"(@(x)) 9'(x)

pu4eM e€ MPOU3BOIHAS BEIYHUCIISIETCS TI0 popmyre:

xZ

lz=e
’ x?

z =e" -2x
2.z=sn2x

z' =2cos2x
Hpumep.

3anaHusi 11 CaMOCTOATEIbHOH PAOOTHI

1. Haiitu npon3BoaHbIE PYHKITHH.



lLy=5

2y=2x+4
3.y=5x"+7x+1
4y=x"—x>+x+5
5.y =3x"=5x"+3x+2

1
6.y:—+\/;
2x

1
Ty=e" +—
x

8.y = (x+3)(x* +8x)
9.y =x*(3x-"7x")

2

X
10.y =
YT+

2. Haiitu npou3BOJHYIO CIIOKHON (PYHKITUH.

l.z=cos7x
2z=e"
3.z=sin(5x+3)
4z=5"
5.2=3%

6.z =tg(5x%)

7.z=Log,(7x-3)

8z=32x-1

9.z=(2x+3)’
10.z = (7 -3x)’
CamocrosTesnbHas padora Ne 39
Pemenue 3a1a4 1mo rteme
«l'eomMeTpuYecKHl CMBICJI IPOU3BOIHOMN
JInteparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.M. Maremaruka. Yuebnuk mis yupexaenuit HI1O u CI1O. -M.:
M3aTeNIbCKU LEHTpP «Akamemusi», 2015

2. Konmoropos A.H. u n1p. Anrebpa u Havana ananu3za. 10 (11) k1. — M., 2014.

I[OHOHHI/ITCJIBHBIC MCTOYHHKU:



—

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

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

4. Mopaxosuu A.I'. Anredpa, 10-11 knacc. YueOHuk 1115 00111€00pas. yupexxaeHuil, 2-e
u3x., «Muemo3unay, 2014 1. 335¢

5. boromonos H.B., Camoiinenko I1.M. Matematuka.: yaeOHHK JUIsl CCy30B. S-en31.M.:
Hpoda, 2015. — 395¢

WHuTepHeT-pecypcsl:

1. http://ege-ok.ru/2014/02/17/ugol-mezhdu-kasatelnyimi-uravnenie-obshhey-
kasatelnoy

3. http://mathus.ru/math/dergeom.pdf

4. http://ege-ok.ru/2014/02/16/uravnenie-kasatelnoy

5. http://www.mathematics-repetition.com/10-klass-algebra/10-3-1-uravnenie-

kasatelynoy.html

6. http://interneturok.ru/algebra/10-klass/proizvodnaya/uravnenie-kasatelnoy-k-grafiku-
funktsii

Bpems Ha BbIOJIHEHHE — 4 yaca

Ilo nToram BbINOJIHEHNS CTYIEHT J0JIKEH NMPeICTABUTD:
- BBINOJIHEHHOE 33JIaHUE TI0 TeME « [ eOMETpHUYECKUI CMBICI TPOU3BOTHOM

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

Kpurepun ouenku pesyjbrara

O1uieHka ypoBHS MOATOTOBKH
[IpoueHT pe3yabTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB) N
Oamn (oTMeTKa) BepOambHBIN aHAIOT
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

Ilepeyenn 3a1aHmii:


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

1. TloBropute M™atepuan nekuuii mno Tteme «lIlpomsBogHas. ['eomerpuueckuii CMbICT
MIPOU3BOIHOMN»

2. Hzyuute matepuan no teme «lIpousBognas. ['eoMmeTpruueckuii CMBICI MPOU3BOAHOI B

JIPYTrUX UCTOYHUKAX WH(OpMAITUU

PaccmoTpuTe TeopeTmueckuii Marepual, NpUBEICHHBIN HIXE

BeimonHuTe 3a1aHus At CaMOCTOSTENLHOW paboTHI

P w

TeopeTnyeckuii MaTepua

. e ;0
fF Y.l =1Ic¥ =K

VA o -0 = G

k — yenoeoii ko unerm

npameil (Kacaneis Hoil)

Feomempun ecriil crvicn npou3sodn ol ecnu K paguny dyrraiun y =fix)
g mouke ¢ eBcyuccotll Ty M@HCHO NPOSECLL KACAMENS HY 0, HE‘?E.(ZP:;‘R??E??E- i'1'_'|. W OCl }J

mo 1y | eI pacagm ¥ mosoll Koxpunnenm kacamansnol, m.e. £

14
— W
—

Mocransry W =[G LY, mo cepropasencmeo | | Xg) gk

L S

332!3HHH IJISl CAMOCTOSITEIbHOM paﬁoTbl

Bapuanr 1

o o = o X
1. Haiiti yron Mex1y KacaTeabHOi K rpaduky GpyHkuun Y f <X) B TOuKe ¢ abcuccoit 0

ai,f(x]:3x2,x0=1.
: 1 »

6cf(x):§x , Xp=2.

el flx|=4vx,x,=4

24f|x|=5cosx,x,==

OCf(x]:sin?)x,xO:%



]

o = . X
2. 3amucaTh ypaBHCHHE KACATEIBHON K rpaduKy QpyHKkumn Y f B TOUKe ¢ abcimccoit 0

a&f(x]:xs—x3+3x—1,x0=0.
64fIx/=x"—2x,x,=2

Bapuanr 2

1. HaiiT yron Mexxay KacaTeJIbHOH K rpaduKy QyHKIUN y=f (X ) B TOUKe ¢ alcIiuccoit %o

a&f(x]:2x3,x0:1.
6&f(x):lx4 X,=2

\ 4" 0o .
ezlf(x]=3\/;,xo=9.

e(',f(x]:4sinx,x0:§.

a(’,f('x]zcosSx,xO:%

. = L X
2. 3anmcaTh ypaBHEHHUE KacaTelbHOU K rpaduky QyHKIUH y=fx] B TOuKe ¢ abciuccoir 0

a&f(x)=x4—x3+5x—2, X,=0.

6&f(x):x3+3x,x0=2
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Pemenne 3agauy nmo reme «@Pu3n4ecCKud CMbICJI IPOU3BOIHON)
Jlureparypa:

OCHOBHBIE UCTOUYHHKH:

1. bammakoB M.M. Maremaruka. Yuebnuk s yupexaenuit HI1O u CI1O. -M.:
U3JATEeIbCKUN LEHTp «AKaneMus», 2012

2. Konmoropos A.H. u np. Anrebpa u Havana ananusza. 10 (11) k1. — M., 2014.

I[OHOHHI/ITeHLHI)IG HUCTOYHUKMU.



—

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

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

4. Mopaxosuu A.I'. Anredpa, 10-11 knacc. YueOHuk 1115 00111€00pas. yupexxaeHuil, 2-e
u3x., «Muemo3unay, 2014 1. 335¢

5. boromonos H.B., Camoiinenko I1.M. Matematuka.: yaeOHHK JUIsl CCy30B. S-en31.M.:
Hpoda, 2015. — 395¢

WHuTepHeT-pecypcsl:

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 BbinoJaHeHne —4 yaca

ITo uToram BbINOJIHEHUS CTYEHT J0JIZKEH MPEACTABUTD:
- BBINIOJIHEHHOE 33/IaHUE N0 TeMe «PU3UYECKUIN CMBICIT TPOU3BOIHOM

B npouecce BbInoiHeHUs1 pa00Thl CTYAEHT 10JIZKEeH:
- IPOYUTATh JHUTEPATypy MO YKa3aHHOU TeMe,
- BBITIOJTHUTH TPEAJIOKEHHbIE 3aJaHUS

Kpurepun onenku pesyjabrara

OneHka ypoBHsI IOATOTOBKH
[IponeHT pe3y/IbTaTUBHOCTH
(TpaBUIILHBIX OTBETOB) -
Oayt (oTMETKa) BepOaIbHBINA aHAIOT
90+ 100 5 OTJIMYHO
80 + 89 4 XOpOLIO
70 79 3 YIIOBJIETBOPUTEIBHO
menee 70 2 HEYJOBJIETBOPUTEIILHO

®opma npeacTaBaeHus padoThI: TETPAb C BHIIOJIHEHHBIM 3a/laHUEM
Ilepeuens 3axaHui:

1. TIloTOopuTe MaTepuan jekuuii o reme « PU3n4ecKuii CMbICI MPOU3BOJHO)


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/

2. W3zyuute Matepuan 1o reme «Ou3ndecKkuil CMbICI IPOU3BOAHONY B IPYTHX UCTOUHUKAX

uHbOopMaIu
3. BrbimonHuTe 3a1aHUs IS CAMOCTOATENBLHON paOOTHI.

3aganusd U1 CAMOCTOATEJIbHOI PaG0oThI

3anava 1. MartepuanbHasi TOUKa JBUKETCS 110 IPSAMOM IO 3aKOHY S(?) S'(1)
8t — 13 VYkazanue: V(t) = ,
= . Haiinnre e€ ckopoCTh M yCKOPEHHE B MOMCHT BPEMEHH 1 = | J/(3)
3. _ 7
V()
a(t) = ,a(3)-?
vo, | H(t)=?
3anava 2. Tesno, BRIMYIIEHHOE BEPTUKATIHLHO BBEPX CO CKOPOCTHIO ,
/
(= v~ 55 S
2
JBIKETCSL TI0 3aKOHY , Tie h — nyTh B MeTpax, f- h(t) =7
BpeMs B cekyHaax. Haligute HauOONIbUIYI0O BBICOTY, KOTOPYIO
v, =50m/c
JOCTUTHET TeJIO0, €CIH ,g=10m/c’.
3anava 3. Touka IBUXKETCA MPSMOJIMHENHO 0 3aKOHY x'(¢)
x(t)=4t +11£* +8 Yxasanue: V(t) = :
(x m3MepseTcs B MeTpax, ¢ B CEKyHAax). V(2)
Hanumure ¢gopmyny 115 BBIYUCIEHUS CKOPOCTH B TH0O0H MOMEHT -?
BpEMEHH U BbIUMCIUTE € pu ¢ = 2.
3amaya 4. MaTtepuanbHasi TOYKa MacCoOl 2KT JIBHKETCS F=m-a
VYxkazanue: ,
S(t)y=9t-1 +%t3 S"(1)
MIPSIMOJIMHEMHO T10 3aKOHY , T7e S- yTh B a(t) = ’
MeTpax, t — Bpems B ceKyHJax. Haiinure cuity, 1eHCTBYIOLIYIO HA HEE a@3) -7,
B MOMEHT t = 3 C. F-7(®).
3anaya 5. MaxoBUK 3a7iep>KUBaeMblid TOPMO30M, IOBOPAUMBAETCS 32 o(t) =o' (1)
t. ma yron o(t) = 4t — 0,2 (pao). Haiigure: VkazaHue:
a) YIJIOBYIO CKOPOCTh BpAIlleHUs] MaXOBUKa B MOMEHT ¢ = 6C; a(6)
0) B Kakoii MOMEHT MaXOBHUK OCTAaHOBHUTCS? - ? (pao/c).
w()=0
, t-?
3anaua 6. MatepuasibHast TOUKa IBHXKETCS MPSMOIUHEIHO O S"(1)
1, , VYkazanue: a(t) =
_Et +3¢° +4¢ at) =0, -2,
3aKoHy S(t) = , e S — yTh B ME€Tpax, f— Bpems B /
cekyHmax. Haiiaure: SNOERLC)
a) MOMEHT BpEMEHH £, KOTJja yCKOpEeHHe TOYKH paBHO 0; (V(j) )= ’ -7
m/c).

6) CKOpPOCTb, C KOTOpOI71 JABUIKCTCA TOUKA B 9TOT MOMCHT BPCMCHU.




3amauva 7. MI3BeCTHO, YTO TEIO MACCOH m = SKI IBHIKETCS

mv?

S=t"+2 2
IIPSAAMOJIMHEWHO I10 3aKOHY . Haliiure xuHeTnueckyro Ykasauue: E(1)= )
SHEPIHUIO TeJla Yepe3 2¢ MociIe Hayalla JIBUKECHUS. V(t)=S'(1)

., E2)-?
()
3amaua 8. I3MeHeHune Criibl TOKa / B 3aBUCUMOCTH OT BPEMEHH ¢ VYkazanwue:
=205t 1'(1)=?
3aJJaHO YpaBHEHUEM: . Haligute ckopocTh U3MEHEHHUS
TOKa B MOMEHT Bpemenu ¢ = 10c. I'10)=?
(4/c)
3anava 9. JIBe MarepuanbHble TOUKU ABMXKYTCS IPSIMOJIIMHENHO 110 VYkazanue:
S =25 —6t+1, S, =05 +2-3. 5/ (0)
3aKOHAaM: Vi) = , Va(t) =
B kakoil MOMEHT CKOPOCTH MX pPaBHBbI? Sz/ ()

Vi(t) =’ Vo), t-7?

3agauva 10. JIBe MaTepuaabHble TOUKU ABUKYTCS MPSIMOJIMHENHO TTO

S, =t"—6t+2, S, =4r+5.
3aKOHAaM:
B kakoil MOMEHT BpeMEHHU CKOPOCTh NIEPBOI TOUKH OyZIEeT B Ba
paza 0oJibIlle CKOPOCTH BTOPOI?

VkazaHue:

S, (1)
Vi) = , Va(t) =
S, (1)

Vi(t) > V(t) B2 pa3a.t-
?
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Pemienue 3a1au mo reme

«I[IpuMeHeHUEe NMPOM3BOAHON K MCCIACIOBAHUIO QYHKIMU»

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.

I[OHOHHI/ITCJIBHBIC MCTOYHHKU:

1. KoHcnekTsl JieKIuit
2. Ilpaktrueckue 3aJaHusl, pACCMOTPEHHBIE B ayAUTOPHUH.

3. bammakoB M.M. Maremaruka (6a30BsIit ypoBeHs). 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-pecypcbl:

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-issledovanivu-funkcii

Bpems Ha BbIoJIHEHHE — 4 yaca

Ilo uToramM BbINOJHEHUS CTYACHT JOJIZKCH MPEACTABUTD:
- BBIIIOJIHCHHOC 3aJaHHEC I10 TCMC « HpI/IMeHeHI/Ie l'[pOI/I3BO,ZlHOI71 K UCCIICIOBAHUTIO (I)YHKI_II/II/I»

B nponecce BoInoJiHeHUs1 pad0ThI CTYACHT J0JIMKEH:
- IPOYUTATh JIMUTEPATYpy MO YKa3aHHOU TEME,
- BBIIIOJIHUTH TPEIJIOKEHHBIE 3aJaHUs

Kpurepuu onenku pesyiabrara

OreHka ypoBHsI TOATOTOBKH
[IpoueHT pe3y/IbTaTuBHOCTH
MIPABUJIBHBIX OTBETOB
(1p ) Oayt (oTMeTKa) BepOaIbHBIN aHAJIOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YIIOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIBLHO

®opma npeacTaBIeHUs padOThI: TETPAb C BHIIIOJIHEHHBIM 3aJaHUEM
IlepeuyeHns 3agaHM:

1. IloBropure wMmartepuan nekuuid 1o Teme «lIpuMeHeHne Npou3BOJHON K
UCCIIEIOBAaHUIO (DYHKIIMN

2. Wzyumte wMarepuan no teme « lIpuMeHeHuEe NpPOU3BOIHOM K MCCIEIOBAHUIO
(byHKIUM» B APYTUX UCTOYHUKAX WH(POPMALIUU

3. PaccMoTpuTe TeopeTMYecKui Marepuall, IPUBEICHHBIN HIUXE

4. BrpImonHuTe 3a0aHUS IS CAMOCTOSTETILHOM pabOThI


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

TeopeTnuecknii MaTepuaJa

&
> o
l'[pmnalc BO3pacTaHus g}yHKﬂHHZ Ecim f (X> 0 B KaXXJ01U TOYKEC HECKOTOPOI'O IIPOMCIKYTKA, TO HA

3TOM MPOMEXKYTKE (QYHKITHSI f (X) BO3pacTaer.

f L(x)<0 .
HQH3H3K Y6LIBaHHﬂ QIQYHK!!I/II/I: ECJ'II/I B KAXKA0U TOYKEC HCKOTOpOFO HpOMe)KyTKa, TO Ha

ATOM TIPOMEKYTKE (PYHKITHSI f (X) yOBIBaET.

¢
Ipusnak makcumyma pynknun: Eciin pyaxums f (X) HemnpepbIBHA B TOUKE Xo, a f (X>>0 Ha

. € .
(a,xoj f*(x)<0 (Xo’a) o
WHTEpBaTE | u HA MHTEpBATE | , TO X SIBIIAETCS TOUKOH MAKCHMyMa.

y!![!O!!!éHHaH (l!O[)MYJII/I[JOBKai Ecnu B Touke X, MMpou3BOAHAsA MCHACT 3HAK C IIJIFOCAa HAa MUHYC, TO Xo €CTh
TOYKa MaKCUMyMa.

¢
Ipusnak muaumyma ¢ynknuu: Ecin QyHKIms f x] HelnpepbIBHA B TOUKE Xo, a f (X)<O Ha

a;x,) f'(x)>0 X5 al ’
HUHTCPBAJIC n Ha UHTCPpBAJIC , TO Xo ABJICTCA TOUKOU MUHUMYMa

Yupormiénnas ¢popmymuposka: Eciin B TOUke X, MPOU3BOIHAS MEHSIET 3HAK C MUHYCA Ha IUIIOC, TO Xo €CTh
TOYKa MaKCUMyMa.

Cxema uccieqoBaHusi pyHKIUH.
e Haxomum 001acTh OnpeaeieHus;
e  BruuciseM nIpou3BOIHYIO;
e Haxoaum KpUTHYECKHE TOUYKH
e OmpexenseM MTPOMEKYTKH BO3PACTAHUS U YOBIBAHUS;
e HaxoauM TOYKH MaKCUMyMa U MHHUMYMa;
e  BrruucisgeM 3KCTpeMyM (YHKIINU;
e JlaHHBIEC 3aHOCST B TAOIHILY.
e Ha oCcHOBaHMH TaKOTO UCCIIENOBAaHUS CTPOUTCS TpaduK (HyHKIIHU.

3aganus 118 CAMOCTOATEIbHONH PAGOTHI

Bapmuanr 1

I Haiitu kpuTHUeCcKHEe TOYKH M IPOMEXYTKH BO3PACTAHUS U YOBIBAHUS
2
1 f (x ) =2x"—-1

o) f(x\':—x2+2x
3 flx|=x*+2x>
4 f(x)=x3—6x2+9x—1

II Haiiti skctpemym QyHKIuH
1. flx|=3x"—2x



5 flx|=cos2x
I Uccnenoars (yHKIMIO U IOCTPOUTH IPaduK
flx|=x’=3x°+2
Bapuanr 2

I Haiitn kpuTHyeckue TOYKH U IPOMEKYTKH BO3pacTaHUs U yObIBaHUSI
( 2
1 f ( X ) =—x"+1

o) f(x):x2—4x
3 flx)=x’+3x°
4 flx]=2x*-3x—12x+5

II Haiitu sxkctpemym QyHKIMM
2
| flx|=3x-5x

2 flx|=sin3x
11 HccnenoBars GyHKIHIO U TIOCTPOUTH TpaduK

f(‘x)=x3+3x2—1

Bapuanr 3

I HaiiTn kxputrnyeckre TOUKU U MPOMEXYTKH BO3pacCTaHUs U yObIBaHUS
( 2
1 flxl=—2x*+32

) flx|=x—4x
3 f‘X):—X3+6X2
4 flx|=2x"-6x*-18x+4

II Haiitu sxkctpemym QyHKIMM
1 f (x)=6x—x"

s flxl=x*1"
I HccnenoBars GyHKIUIO M TOCTPOUTH Tpaduk
flx|l=—x’+6x°+2
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Pemienue 3aga4u mo reme

«IlepBooOpa3nas»



Jlureparypa:

OCHOBHBIE UCTOUYHHKH:

1.bammmakoB M.M. Marematuka. YueOnuk ans yapexaenuit HI1O u CITIO. —-M.:
M3JIaTeIbCKUNA LEHTp «Akagemus», 2015

2.Konmoropos A.H. u n1p. Anre6pa u Hayana ananuza. 10 (11) k1. — M., 2014.

Z[OHOHHI/ITGHBHBIG HCTOYHUKMH:

—

KoHcnexThl nexkui
2 Ilpaktuueckue 3aJaHusl, PACCMOTPEHHBIE B ayIUTOPHUU.

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

4  Mopakosuu A.I'. Anre6pa, 10-11 kiace. YueOnuK 111 00111€00pas3. yupekIeHHM,
2-e u3n., «MHueMo3nHay, 2014 1. 335¢

5 Bboromomno H.B., Camoiinenko I1.M. MaremaTuka.: yaeOHUK AJis CCY30B. 5-
em3a.M.: Jlpoda, 2015. —395¢

HNuTepHeT-pecypcebl:

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/l 1-klass/integralb/pervoobraznaya

Bpems Ha BbINOJIHEHHE — 2 yaca

ITo nToram BHINOJIHEHHS CTYIEHT JA0JI’KEeH MPeICTABUTh:
- BBINOJHEHHOE 3a/1aHue 1o Teme «llepBooOpazHas»

B nponecce BbInoJHeHus1 pad0Thbl CTYACHT J0JIKEH:
- IPOYUTATh JIUTEPATypy IO yKa3aHHOH TeMme,
- BBITIOJTHUTH TPEAIOKEHHbIE 3aaHUS

Kpurepun onenku pesyjabrara


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

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 nekiuii no reme «IlepBoobpaznasn»

2 W3yunte wMarepuasn Mo TeME «IEepBOOOpa3Has» B IPYTrUX HCTOYHHMKAX
uH(bopMaIuu

Paccmorpute TeopeTMueckuii Matepuall, IpUBEACHHBIN HIXKE
BeinonnuTe 3agaHus A1 CAaMOCTOSITEILHOM paboThI

W

TeopeTnyeckuii MaTepuaJ

1. Ilon muddepenuupoBanreM GyHKIUU Mbl IIOHUMAaeM HaxXOXXJIEHUE

fx) f&x)

MPOU3BOIHOU

FeOf ()

2. Haxoxnenue QyHKIMH MO 3aJaHHOW €€ MPOU3BOJIHOMU

fO) fx) feOf ()

Ha3bIBAIOT Olepalel HHTETPUPOBAHUSI.

3. Takum  oOpazom, orepauusi ~ HMHTErpUpOBaHUS  OOpaTHO  omepaiuu
muddepennnpoBanus. CrieoBaTellbHO, ONEpalys UHTETPUPOBAHUS COCTOUT B TOM, YTO
10 3a/laHHOM NPOU3BOJHON HaXoJAT (BOCCTAHABIUBAIOT ) (PYHKIIHIO

feOf (x) f(x)
flx)

4. ®ynkuuio Ha3bIBAIOT MepBOOOpa3HON A QyHKUIUU

F(X)F(x) fOf(x) ’

33JJaHHOM TIPOMEKYTKE , €CJIH JUISI BCEX X W3 3TOTO MpoMexyTKa F'(x)=f"(x).
5. MHoxecTBO Bcex MmepBOOOpa3HbIX Ui QyHKUMU f(X) MOXKHO MpEACTaBUTHh B BHIE
rne C

F(x)+C, F(x)+C, € RER.

a

OcHoBHBIE CBOJCTBa NMePBO0OPA3HOIl PYHKIIUH.



6. Teopema. Ecmu ¢ynxuus F(x) ecth mepBooOpaszHas sl (yHKOMH — f(X) Ha
MPOMEXKyTKe X TO TpH 000 mocrossHHOW GyHKIMS F(x)+C  Takke SBISETCS
nepBooOpazHoit s QyHKIMM f(X) Ha TpoMexyTke X . JOOyI0 NepBoOOpa3HyIo
GbyHKIIMK f(X) Ha MPOMEXYTKe X MOXKHO 3amucarthb B Buae F(x)+C.

7. I'eomeTpryecKl OCHOBHOE CBOWCTBO NMEPBOOOPA3HBIX MOXKHO MHTEPIPETUPOBATH TaK:
rpagukd BceX NEpPBOOOPa3HbIX JaHHOW GYHKIUMK f (X) TOJyYarTCs C TIOMOIIBIO
MapajuIeIbHOTO MEPEHOCca JHO0ro U3 ATUX rpadukoB B1oJab ocu OV.

Y a

kJ

Tabauna nepBoodpa3HbIX

OyHKIUA OO0mwmit Bu mepBooOpa3HBIX
k (nocmosinnas) kx+c
x"(nezZn+—1) nrl
+c
n+1

2Jx+¢

sin x —cosx +c
COS X sinx + ¢
1 tgex+c
cos?x
1 —ctgx+c
sin? x
1 In|x| + ¢
X
e* e* 4+
a* a*
—+cC
Ina

Tpl/l NnmpaBuJia HAXO0KIACHUS nep3006pa3ﬂblx.



Ilpasunol. Ecnu F ecth niepBooOpasnas ais f, a G- nepBooOpaznas st g, 0 F+G
€CTh IiepBOOOpa3Has ajs f+g.

Ilpasuno2. Ecmm F' ecth mepBooOpasHas s f, a k — moctosiHHasA, TO0 QyHKuus kF-
niepBooOpasHas Jyis kf.

Ilpasuno3. Ecmu F(x) ectb mepBooOpa3Has s f(x) , a k u b -mocrosHHBIC, TpudeM k
0, To F(kx+b) ectb nepBoobpasnas mis f(kx+b) .
++ 11
kk

3ajanus U1 CAaMOCTOATEIbHOU PA00ThI

ComnocraBbTe (QyHKIHH €€ IEpBOOOpa3HYIO:
YpoBenb A

OyHKIHS [TepBooOpazHas

0,5x* Inx 0,25x* + x -COSX

X

x>+1

sinx

x!, x>0

Yposens B

OyHKIMS [TepBooOpazHas

0,5sin(x?) +lnx e* 0,25x* +x -c0s(2x)

X

€

x3+1

2sin(2x)

x cos(x?) +x!
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Pemienue 3agau mo reme:

BopruuciieHue miomaau KpUBOJUHEHHON Tpaneuuu mo roroBomMy
YepTexy

Jlureparypa:

OCHOBHBIE UCTOYHHKH:

bammvakoB M.U. Matemaruka. Yueonuk mis yupexaeanii HI1O u CITO. —M.:
W3/IaTeIbCKUN TEHTp «Akagemus», 2015

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




HOHOHHI/ITGJII)HBIG HUCTOYHUKMU.

KoHcnekTh! ek

[IpakTuueckue 3a7aHus, pACCMOTPEHHBIE B ayIUTOPHUH.

bammvakoB M.1. Maremaruka (6a3oBbiii ypoBenb). 10—11 k1. — M., 2015.
Mopakosud A.I'. Anredpa, 10-11 knacc. YueOnuk aist o0meo0pas. yupexaeHui,
2-e u3x., «MuemosuHay, 2014 1. 335¢

5 Bboromomnos H.B., Camoiinenko I1.M. MaremaTuka.: yaeOHUK IJis CCY30B. 5-

em3a.M.: JIpoda, 2015. —395¢

A WN =

WuTepHeT-pecypcesr:

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

BpeMms Ha BoInoJiHeHHe —3 yaca

Ilo uToramM BbINOJTHEHUS CTYACHT OT0JIKEH NMPECIACTABUTD:
- BBIIIOJIHEHHOE 3aJlaHue 110 TeMe «BpIuncieHue miomagu KpHBOJ’IHHGﬁHOﬁ Tpaneuuu 1o

TOTOBOMY YEPTEXKY»
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 IloBTopuTe MaTepuan jekuuu 1o reme: «llmomans KpUBOIMHENHOM Tpareum»

2 Hzyuwte Opyryro aureparypy IO JaHHOM TeMe

3 BrimonHuTe 3a4aHus IS CAMOCTOSTENBHOM paboThl. YKa3zaHue: UepTexu B
TeTpaJb NEPEHOCUTH HE HAJO.


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

3ajanus U1 CAaMOCTOATEIbHOM PA00ThI

Bapmuanr 1 Bapuanrt 2

1.ITo roroBOMy uepTeKy HAUTH TUIOIIAIbH

l. mo TFOTOBOMY 4EpPTEXKY HAUTH IUIOLIA/Ab >
3aIITPUXOBAHHOMN (PUTYpHI.

3alITPUXOBAHHOUN (PUTYpHI.

2..Ilo roroBOMy uepTeKy HAaUTH IUIOIIATb 2.I1o roroBOMy uepTexy HaUTH IUIOIIAb

3aIITPUXOBAHHOHN (DUTYPHI. 3alITPUXOBAHHOUN (PUTYPBI.
oy

Ox

=

3. Ilo roroBOMY 4epTeKy HAlTH IUIOIIAIb 3. ITo roToBOMY 4epTeKy HalTH IIOIIAIb

3alITPUXOBAHHON (DUTYPHI. 3alITPUXOBAHHON (DUTYPBI.
foy

-

=
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Pemenue 3axa4 1mo reme:
BpryuciieHue miomaau KPpUBOJUHEHHON TPpanmeunu
¢ MOMOIIBI0 HHTErpaJjia

Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1 bammakoB M.1. Maremaruka. Yueonuk mis yupexaenuii HITO u CI1O. —M..:
W3aTeNIbCKU LIEHTpP «AkageMmusi», 2015

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

Z[OHOHHI/ITGHBHBIG HCTOYHUKMH:

KoHcnekTh! nekimi

[TpakTrdeckue 3a1aHus, pACCMOTPEHHBIC B AyTUTOPHH.

bammvakoB M.1. Maremaruka (6a30Bbiii ypoBeHb). 10—11 k. — M., 2015.

Mopakosua A.I'. Anrebpa, 10-11 xnace. YueOuuk i 001mieo0pas. yapexaeHui, 2-e u3l.,
«Muemo3uHay, 2014 1. 335¢

5 boromonor H.B., Camoiinenko I1.M. MatemaTuka.: yaeOHUK JUTsl CCY30B. S-en3a.M.:

Hpoda, 2015. —395¢

A WN =

HNuTepHeT-pecypesl:

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 BoInoJiHeHHe — 4 yaca

Ilo uToramM BbIIIOJIHEHHS CTYACHT MOJIKEH NMPEICTABUTDL:
- BBIIIOJIHCHHOC 3aJaHHEC I10 TEMC «Brrancnenme IIomiagu KpHBOHHHeﬁHOﬁ Tpaneuuu ¢

MIOMOILBIO UHTETpaIa»

B nponecce BbInoJHeHUs1 pad0ThI CTYACHT [10JI/KEeH:
- IPOYMTATH JIUTEPATYPY MO YKA3aHHOU TEME,

- BBIIIOJIHUTH IIPEUIOKECHHBIE 3aJaHUs

Kpurepuu onenku pesyiabrara


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.IloBTOpuTe Marepuan sekuuu no teme: «WHrerpan. Ilnomanabs KpUBOIMHEHHON
Tpaneunum»

2. U3yuute apyryro IuTeparypy Mo JaHHOW TeMe
3.M3yunte TEOpeTHUECKUN MaTepuas, MPUBEICHHBIN HIDKE

4  BbInosHUTE 330aHAS IS CAMOCTOSITEIBHON paOOThI

TeopeTnuecknii MaTEepHAaJI

Onpenenenue: HeompenenenHbiM uHTerpasoM ¢QyHkuuu f(X) Ha3pBaeTcsi COBOKYIHOCTb
NEepBOOOPA3HBIX (PYHKIHH, KOTOPbIE ONPEAETIeHbl COOTHOIIEHUEM:

fflx)dXZF(x)+C F|(x]|

F(x) + C. 3anuceiBaior: , TIe - €CTh HEKOTOpas MepBOOOpa3Hast

byHKIIMH flx] Ha 3ToM npomexyTke, C — const. [Ipu 3TOM 3HaK / Ha3bIBACTCSI 3HAKOM

HHTErpaa, flx] - TOABIHTETpaJIbHON  (YHKIMEH, flx]dx MTOJIBIHTETPAJIbHBIM

BBIPAXKCHUEM, X NEpEMEHHAA HHTCTPUPOBAHMA, C- nmocTosiHHAsA HUHTCTPHUPOBAHUSA.

Omneparusi  HaxOXKJICHUSI HEOMPEJCJICHHOTO HWHTErpajia OT JaHHOW (YHKIIMM Ha3bIBACTCS
MHTETPUPOBAHUEM JAHHOU QPYHKIUH.

WNuTterpupoBanne — omepanusi, obpatHas omnepanuu AuddepeHIupoBaHus. Y BCIKOU
HENpPEepHIBHON Ha JaHHOM MHTEpBajie GYHKIIMU CYIIECTBYET HEOIPEIeICHHbII HHTErpall.

Tabauua HeonpeaeJeHHbIX HHTEIPAJIOB

[ dx=x+C | sinxdx=—cosx+C [ de 2 Zlarctg X, o
a+x a a
J‘ X" dx= Nt o J' cosxdx =sinx+C f tgxdx=—1In |cosx|+C
n+1




f@:]n‘xh.c J' d); =—ctgx+C fctgxdx:ln|x|+C
X sin” x

faxdlea—x+C f dﬁ =tgx+c f\/;—arcsm +C

na cos x
dx=(1"+C X _ dx xX—a
=arctgx+C ——1 +C
f(', f 1+x° ‘[ X' —a’ x+a

CaoiicTBa HEOIPEACJICHHOI0 HHTErpaJia:
[ dF(x|=F[x]+C

| Kf(x|dx=k [ flx|dx
JIf(x)2g(x)|dx=[ flx|dx+ [ glx|dx

ff(ax+b]dX=%F(ax+b)+C

2

Onpenenenue: Ourypa, orpaHUICHHAs CHU3Y OTPE3KOM [a, b] ocu Ox ,cBepxy rpadukoM
HenpepbIBHON GyHKIMH y= {(X), MpUHUMAaIONIEH MOJI0XKUTEIbHbIE 3HAYEHHUS , a ¢ OOKOB
OTpE3KaMHU MPSIMBIX X = @, X =b Ha3bIBA€TCsl KPUBOJIMHEIHOMN Tparenuei.

s=]J flxldx=F(x)|;tFIb|-F(a)

Oo0pa3sen pemeHus:

Buvltuucaumo nnowyadv KpugonuHeiinoi mpaneyuu, 02paHuieHHol
JAUHUAMU

y=4-x*uy=0

Pewenue:

1. y =4 - x’- kBagpaTtn4uHasi pyHKIus, rpa¢puk — napadosa, BeTBH HANIPABJIeHbI BHU3, BepPIINHA
(0;4)
y =0 - ocb aGcuucce.

x*—4=0

2. Haiiném Touku nepecedenusi napadoJibl ¢ ocbio X: H
2_ — —
X' =4,x=2,x=—-2.

3. Haiigém niomans KpUBOJIHHEHHOI Tpaneuuu no popmyJie:

S=f (4—x2)dx=

X3
4x——
3

3
ZZPQ_A
3




3 3 3 3 3

3ajaHus VI CaAMOCTOATEJbHOW PadoThI

Bapmuanr 1

1. Haiitu miomanas GpUrypsl, OrpaHHYCHHON JTMHUSAMMU:
1.1 f(x):16—x2, f(x]:0

12, flxl=1+x",y=2
13, fIxI=lx=1F,y=0,x=3
1.4. fx|=5cosx,f[x|=3cosx .

1.5. flx|=x+2,fx|=3 x+2

Bapuanr 2

1. Haiitu muiomans Gurypsl, orpaHUYEHHON JTHHUSMU:

1. flxl=9-x",flx|=0

1.2. flx|=3+x*, y=4
1.3. flx|=(x—2,y=0,x=3 '
14 flx|=5sinx,f(x|=3sinx

s, flxl=x"+3,f(x|=2x+3

Tema 11. D1eMeHTHI TeOPUU BEPOATHOCTEI

M MaTeMaTH4YeCKOM CTATUCTUKH
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Pemenue 32124 10 TeOpHH BEPOATHOCTEH
Jluteparypa:

OCHOBHBIE UCTOYHUKHU:

1. bammaxoB M.W. Maremaruka. YueOnuk ans yupexaeauii HI1O u CITO. —-M..:
U3JATEeIbCKUN LIEHTp «AKanemus», 2015

HOHOJ’IHI/ITGHBHBIG HUCTOYHUKMU.

1. KoHCIIEKTEI JIEKIHiT



2. bammakoB M.1. Maremaruka (6a30Bblii ypoBens). 10—11 k1. — M., 2015.

3. Mopaxosuu A.I'. AnreOpa, 10-11 kimacc. YueOHuk aiis o01ieodpas. yupexaeHu, 2-¢ us.,
«Muemosunay, 2014 r. 335¢

4.boromonoB H.B., Camoiinenko I[1.M. MatemaTuka.: yueOHUK ISl CCY30B. 5-
em3n.M.: Jlpoda, 2015. — 395¢

HNutepHeT-pecypcesl:

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.tu/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 BbINOTHEHHS CTYACHT J0JIKEH NMPEICTABUTD:
- pELIMTh 3aJa4U 10 TEOPUU BEPOSITHOCTEU

B npouecce BbINoOJHEHUs PA0OTHI CTYAEHT [10JIKEH:
- IPOYMTATh JIUTEPATYPY MO YKA3aHHOU TEME,
-paccMOTPETh MaTepual Mo TEOPUH BEPOATHOCTEMN, PEIIUTh MPEAJIOKEHHbIE 33/1a41

Kpurepun onenku pesyjabrara

O1ieHKa ypOBHS MOATOTOBKH
[IpoueHT pe3yabTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB) N
Oamn (oT™MeTKa) BepOambHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOI1I0
70 +79 3 YJIOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIBLHO

(I)opMa npeacraBJICHUSA paﬁoru: TETpadb C BBIIIOJHECHHBIM 3aJIaHUCM

IlepeyeHns 3a1aHM:

1. TloBTOpuTE Marepuan Jekiui no teMe « Teopust BEpOSITHOCTEN»


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

2. W3yuduTe MaTepual MO JaHHOW TeMe B APYTHX HCTOYHHUKAX UH(POpMAIIUN
3. Pemmrte npemioxKeHHbIE 3a/1a4H.

3agaHus U1 CAMOCTOATEJbHOI PadoThl

Pemure 3agaun:
Bapunanr 1 3agaun Ne 1, 3, 5

Bapuaur 2 —3agauu Ne 2, 4, 5
3agaun HA KIaccHYecKoe ornpe/ejieHle BEPOSITHOCTH

3agaua 1. AGoHeHT 3a0bl1 mocieaHo nuppy HoMmepa TesnedoHa U MO3TOMY HaOHpaeT eé
Hayraa. OnpenenuTs BEpOSITHOCTh TOTO, YTO €My NMPHUIETCS 3BOHUTH He Ooliee ueM B 3 MecTa.

3agaua 2. AGoHeHT 3a0b11 mocneqaue 2 nmudpsl TeneGoHHOro HoMepa, HO MOMHUT, YTO OHH
pa3IUuHBl M 00pa3yloT ABy3HaYHOE YKcio, MeHbee 30. C ydeToM 3TOro oH HabupaeT Hayraja
2 uudpsl. HaiiTu BEpOSTHOCTH TOTO, YTO 3TO OYIYT HY>KHBIE ITU(PHI.

3agauya 3. Illlects mapoB ciydallHBIM 00pa3oM pacKiIagblBalOT B TpU smMka. Haiftu
BEPOSITHOCTH TOTO, YTO BO BCEX SIIMKAX OKAXETCS Pa3HOE YUCIO IIAPOB, IPH YCIOBUH, YTO
BC€ SILUKU HE ITYCTHIE.

3agaua 4. Ha maxmatHyio IOCKy ciay4alHIM 00pa3oM MoOCTaBJeHbl jaBe Jaapu. KakoBa
BEPOSATHOCTb, YTO OHU HE OyAyT OUTh OJIHA IPYTYIO?

3agaya 5. Illectp pykomucell ciayyallHO packiIaAblBalOT 10 NATH nankam. Kakosa
BEPOATHOCTH TOT'0, YTO POBHO OJIHA IAaIKa OCTAHETCs IIyCTONU?

3agaum Ha cJIoKeHHe U YMHOKeHHe BepOsITHOCTEeH

3agaya 1. Oxcriequuusi M31aTeNbCTBA OTHpPaBHJIA Ta3eThl B TPU IOYTOBBIX OTAEICHUS.
BeposiTHOCTh CBOEBpEMEHHOU TOCTaBKM ra3eT B mepBoe oTaeneHue pasHa 0,95, Bo BTOpoOE -
0,9, B TpEThe - 0,8. Haiitn BEPOATHOCTh CIIEYIOINX COOBITHIA:
a) TOJIBKO OJTHO OTIeNeHue MOTyYUT ra3eThbl BOBpPEMS,
0) XOTs1 OBl OJTHO OTCJICHHUE MOTYYUT Ta3€Thl C OMO3TAHUEM.

3agavya 2. /[ng curHanuzanuu 00 aBapuM YCTAaHOBJEHBI JIBa HE3aBUCHUMO pabOTaOLINX
cCUrHaju3aTopa. BeposTHOCTH TOTO, UTO MpHU aBapuu CUTHAIIU3ATOp cpabotaert, paBHa 0,95 mns
nepBoro curHanuzaropa u 0,9 nns Broporo. HaillTu BEpOsSTHOCTH TOro, 4TO IPU aBAPUU
cpaboTaeT TONBKO OJMH CUTHAIIU3ATOP.

3agaya 3. BepodaTHOCTh XOTS ObI OJJHOTO TOMAaJaHMs B LI€Jb IPU YETHIPEX BBICTPENIax paBHA
0,9984. HaiiTi BEpOSITHOCTD NIONIaJJaHUs B 1I€JIb IIPU OJTHOM BBICTPEJIE.

3anaua 4. B nepBoii ypue Haxoaarcs 10 Genbix ¥ 4 4epHBIX IIAPOB, @ BO BTOPOM 5 OenbixX U 9
YyepHbIX mapoB. M3 kaxxqoi ypHbI BbIHYIHU 110 11apy. KakoBa BeposTHOCTH TOro, uTO 00a mapa
OKaXyTCSl YepHBIMU?

3agaua 5. Tpoe yuammxcs Ha SK3aMEHE HE3aBHCHUMO JIPYT OT JIpyra peuaroT OJHYy U Ty XKe
3anavy. BepositHocTu ee pemienust 3tumu ydamumucs passsl 0,8, 0,7 u 0,6 cOOTBETCTBEHHO.
Haiigure BepoATHOCTH TOTO, YTO XOTS Obl OJJUH YYAILUICS PELIUT 3a/1ady.



3agaum Ha npuMeHeHHe (POPMY.JIbI IIOJIHOI BeposiTHOCTH U (hopmy.inl baiieca

3agaya 1. M3 1000 namn 380 npunaiexar k 1 naptuu, 270 — ko BTOpoil mapTuu, OCcTajabHbIE
K Tpetheil. B mepBoit maptum 4% Opaka, Bo BTopoit - 3%, B Tperheit — 6%. Haymauy
BbIOMpaeTcss onaHa Jsamna. Omnpenenuts BEpPOATHOCTh TOTO, YTO BBIOpaHHAs Jamma —
OpakoBaHHasl.

3anaua 2. 13 30 cTpenkoB 12 nonagaer B nenb ¢ BepossTHOCThIO 0,6, 8 - ¢ BepoaTHOCThIO 0,5
u 10 — ¢ BepositHOoCcThIO 0,7. Haymauy BEIOpaHHBIN CTPEIOK MPOU3BEN BBICTPEI, TOPA3HB IIEIb.
K kakoii u3 rpymm BeposiTHEE BCEro IIPUHAIIIEKAT ITOT CTPEIOK?

3agaya 3. COTpyIHUKHU OT/eJIa MapKeTHHIra MOJararoT, 4YTo B Oimxkaiiliee BpeMsi 0KUAAETCA
pocT crmpoca Ha MNpoAaykKuuio ¢upmbl. BepostHocTs 3TOro oHM oueHuBaioT B 80%.
Koncynpranmonnas ¢pupma, 3aHUMAIONIAsICS MPOTHO30M PBIHOYHOW CHUTYaIMH, TMOATBEPIUIIA
NPEANoNIoKeHne 0 pocte crpoca. IlonoxuTenbHble MPOrHO3bl KOHCYJIBTAIIMOHHON (DUPMBI
COBIBAIOTCSL C BEPOSTHOCTHIO 95%, a oTpumarenbHbie — ¢ BeposTHOCTHIO 99%. Kakosa
BEPOSTHOCTb TOTO, YTO POCT CHpOCa IEHCTBUTENBHO NMPOU30iIeT?

3agaua 4. B rpynne crnopTcMeHOB JIBIKHUKOB B 2 pa3za OoJblie, yeM OeryHoB, a OeryHoB B 3
pasza 0oJblie, 4eM BEeOCHUIIEAUCTOB. BeposaTHOCTh BBHIMOTHUTE HOPMY Uist JIbDKHUKA 0,9, 1mst
oeryna 0,75, nmns Benmocumenucta - 0,8, HaiiTu BeposSTHOCTH TOTO, YTO CIHOPTCMEH,
BBIOpPAHHBIN HayTra/l, BBITOIHUT HOPMY.

3agaua 5. B 1ByX ypHaxX HaXOIUTCS COOTBETCTBEHHO 4 U 5 OenbIX U 6 u 3 4€pHbIX mapos. 13

KQXJI0M YPHBI Hay/lady W3BJICKASTCs OJIMH Iap, a 3aTeM U3 3TUX JBYX Hayaady OepeTcs OJiH.
KakoBa BeposITHOCTB, UTO 3TO OyzeT Oelnblii map?
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Pemienue 3a1a4 no reme

«CpenHue 3Ha4YeHHsI M UX IPUMEHEHHE B CTATHCTHKE)
Jlureparypa:

OCHOBHBIE UCTOYHUKH:

1. bammakoB M.W. Maremaruka. Yueonuk mis yupexaenuit HITIO u CI1O. —M..:
W3AATeNIbCKU LEHTpP «Akamemusi», 2015

HOHOJ’IHI/ITGHBHHC UCTOYHHKU:

1 KoHCIEKTBI JeKIi
bammvakoB M.U. Maremaruka (6a30Bb1it ypoBenb). 10—11 k. — M., 2015.
3 MopaxoBuu A.I'. Anrebpa, 10-11 xnacc. YueOnuk /uia o01eo0pas.yupexaeHuid, 2-e

m3n., «Muemo3unay, 2014 r. 335¢
4 boromonos H.B., Camoiinenko I1.1. Matemaruka.: yaeOHUK U1t cCy30B. S-en3a.M.:
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Bpems Ha BbinoJHeHne — 4 yaca

ITo uToram BBINIOJIHEHHS CTYAEHT N0JIZKEH NNPEACTABUTD:
- BBIIIOJIHCHHOC 3aJaHHEC I1I0 TCMC «Cpel[HI/Ie 3HAUCHHUA U UX NIPUMCHCHHUC B CTATUCTUKE)

B npouecce BbinoiHeHUs1 pa00ThI CTYAEHT 10JIZKEeH:

- IPOYUTATh JUTEPATypy M0 YKa3aHHOU TeMe,

-paccMOTpETh CPEHNE CTATUCTUYECKUE 3HAUCHUS U UX TIPUMEHEHUE
-peLuTh 33/1a4M JIJIsi CAMOCTOSITENIbHOTO PEILICHUS

Kpurepun onenku pesyjabrara

OneHka ypoBHsI TOATOTOBKH
[IpoueHT pe3yabTaTUBHOCTH
MPaBUJIbHBIX OTBETOB
(1tp ) Oamt (oTMeTKa) BepOAIbHBIN aHAJIOT
90 + 100 5 OTIIMYHO
80 + &9 4 XOpOIIIO
70 =79 3 YIIOBJIETBOPUTEIHHO
Mmenee 70 2 HEYZIOBJIETBOPUTEIBHO

dopma npeacTaBJaeHus Pad0Thl: TETPaIb C BHIMOJTHCHHBIM 3a/IaHHEM.
Ilepeuens 3axaHmii:

1. TloBTopuTe mMarepuan Jekuuii mo remMe «CpenHue 3HaUCHUS ¥ UX MPUMEHEHUE B
CTaTUCTUKE»

2. WM3yuuTe mMaTepual IO JaHHOW TeMe B APYTMX HCTOYHHUKAX MUH(POpMALUN

[IpounTaiiTe TEOpETUUECKUA MaTepUall, MPUBEACHHBIN HUXKE

4. Pemute npeIoKEHHBIC 3a1a41

[98)

TeopeTnueckuii MaTEepHAaJ

Buabi CpeEaAHUX BECJINYMH

B cratucTrke MCMONB3YIOT pa3IMYHbIC BUIBI CPEIHUX BEIIMYMH, KOTOPHIE JCIATCS Ha JBa
0O0JBIINX Kiacca:

* CTCTICHHBIC CpeAHue (CpeaHsisi TapMOHHWYECKas, CpPEIHSS TeOMEeTpUuYecKas, CpeIHs
apudmeTnyeckas, CpeHss KBaJpaTHUecKasi, CpeiHsisa Kyoudeckas);

* CTPYKTYpHBIE cpeHue (Moja, MeIMaHa).

JInst  BBIYMCIICHUS CIMENneHHbIX CpeOHux HeoOXOMUMO HCIONb30BaTh BCE HMMEIOITHECS
3HaueHUs1 Tpu3HaKa. Moda u meduana ONPENETSAIOTCS JUIIL CTPYKTYpPOH  pacrmpeieneHus,
MO3TOMY WX Ha3bIBAIOT CTPYKTYPHBIMH, MO3UIMOHHBIMHU CPEIHUMH. MeauaHy W MOJY 4acTo
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WCIIONB3YIOT KaK CPEIHIOI0 XapaKTEPUCTHUKY B TEX COBOKYIHOCTSX, TJ€ pacueT CpeaHeit
CTENIEHHON HEBO3MOXKEH MJIH HEIeIeco00pa3eH.

CaMblil pacnpOCTpaHEHHBIN BHJl CpeJHEM BEIMYMHBI — CpEeAHssl apupMeTHuecKas.
[lon cpeoneti apugmemuueckori TOHUMAETCS TaKoe 3HAYEHHUE TMPHU3HAKA, KOTOpOe HMMena Obl
KaKJas eIUHHUIA COBOKYITHOCTH, €CJIH Obl OOIIM WTOT BCEX 3HAYCHHWM TMpHU3HAKA ObLIT
pacrpesiefieH paBHOMEPHO MEXJy BCEMM €IMHMIIAMHU COBOKYIMHOCTH. BpluncieHue NaHHON
BEJIMYUHBI CBOAMTCS K CYMMHPOBAHHUIO BCEX 3HAUYCHUM BaphUPYIOIIETO MPHU3HAKA U JCIICHHUIO
MOJTy4YE€HHOW CyMMBI Ha 00Illee KOJMYECTBO €IMHUI] COBOKYMHOCTU. Hampumep, msate pabounx
BBIITOJIHSUIN 3aKa3 HA U3TOTOBJICHUE JE€TAJIeH, IIPU 3TOM IEPBbIN N3TOTOBUII 5 JIeTalield, BTOPOM —
7, Tpetuit — 4, uerBepthiil — 10, maTbi— 12. [ToCKONIbKY B UCXOIHBIX JaHHBIX 3HAYEHUE KAXKIOTO
BapuaHTa BCTPEYAIOCHh TOJIBKO OJIMH pa3, JJIA ONpeAeNieHUs CPEAHEW BBIPAOOTKH OHOTO
pabouero cieayer NpUMEHUTH GOpMYITy IPOCTOM cpenHel apuMeTHIeCKOM:

— 2-’%
X ==,

i
T. €. B HallleM NpUMepe CpeHss BbIpaOOTKa OJJHOrO paboyero paBHa
_ 5+7+4+10+12
X = = 7.6 1T.

5

Hapsany ¢ mpocroil cpeaneit apudmeTrnueckoil H3y4daroT cpeoHion apugmemuiecKkyro
836eutenHyro. Hanpumep, paccuutaeM CpeIHHH BO3pACT CTYACHTOB B rpymme u3 20 uenoBex,
BO3PAaCT KOTOPBIX BapbHupyeTcss oT 18 no 22 ner, rae xi— BapHAHTBI OCPEIHAEMOTO
MPU3HAKA, fi — YacToTa, KOTOpas IMOKa3bIBAaCT, CKOJIBKO pa3 BCTpeUaeTcs i-e 3HAYCHHUE B
coBokymHocTH (Tabm. 1).

Tabnuya 1

CpenHuii BO3pacT CTYICHTOB
Bospacr, x; 18 19 20 21 22
Yneao cryaentos, f; 2 11 5 1 |

[Tpumensist popmyiry cpeaHeit apuMETHIECKON B3BEIICHHOH, TIOTydaeM:
_ 25k
XS

_ 18-2+19:11+20.-5+21.1+22.1
X = =19,4.
24115141

Jiis BeIOOpa cpeiHel apru)MEeTHYECKOM B3BEIIICHHOH CYIIECTBYET OMPEICIICHHOE MPABUIIO:
€CJIM UMEETCs P JaHHBIX MO JBYM IIOKa3aTelsAM, JJI1 OJHOTO M3 KOTOPBIX HAJ0 BBIYUCIUTH
CPEIHIO0 BEIWYMHY, U [P 3TOM U3BECTHBI YUCJIECHHBIC 3HAYEHUS 3HAMEHATEIISI €€ JIOTHYECKOM
(dbopMynbl, a 3HAYEHUS YHUCIUTEN HEU3BECTHBI, HO MOTYT OBbITh HAWJEHBI KaK MpPOM3BEICHUE
ITUX TOKa3aTeliel, TO CpeIHss BeIMYMHA JIOJDKHA BBICUMTHIBATHCS IO (QOpMyie CpeaHei
apu(pMETHIECKON B3BEIICHHOM.

X

B HekoTOphIX cilydasx XapaKTep HCXOIHBIX CTaTUCTHMYECKHMX JIaHHBIX TAKOB, YTO Pacyer
cpeaHeit apu(METHIECKON TepsSeT CMBICT U €TMHCTBEHHBIM 0000MIAIONINM ITOKA3aTeIeM MOKET
CIIy’)KUTh TOJIBKO APYrOil BHUJ CpeIHEW BENWYMHBI — cpeduss zcapmonudeckas. B Hacrosmiee
BpeMS BBIUMCIIMTEIbHBIE CBOICTBA cpeiHEN apU(PMETHUYECKONW MOTEPSUIM CBOIO AKTYyaJbHOCTb
Ipu pacueTe OOOOINAIOMIMX CTAaTUCTHUECKHUX IIOKa3arelied B CBSI3M C IMOBCEMECTHBIM
BHEJIPEHUEM DJIEKTPOHHO-BBIUYHCIUTEIBHON TEXHUKHU. bomplIioe IpakTHYecKoe 3HAYCHHUE
npuoOpena cpeaHsss rapMOHUYECKasl BeJIMYMHA, KOTOPast TOKE ObIBAE€T MPOCTON U B3BEILIEHHOM.
Ecnu W3BeCTHBI UHUCIIEHHBIE 3HAUEHUS YHMCIUTENS JIOTUYECKOW (OpMyIbl, a 3HAYCHMS
3HaMeHarelsl HEM3BECTHbI, HO MOTYT ObITh HaliIeHbl KaK YAaCTHOE JICJIEHUE OJHOTO MoKa3aTels



Ha JpYyrod, TO CpEeIHss BEJIWYMHA BBIYMCIAETCA 1O (opMmyse cpeaHeld TIapMOHMUYECKOM
B3BEIICHHOM.

Hanpumep, mycTb M3BECTHO, 4TO aBTOMOOWJb mpolien mnepBbie 210 KM CO CKOpPOCTBIO
70 kM/4, a ocrtaBmuecs 150 kM co ckopocTeio 75 kM/4. OmpenenuTh CPEeIHIO CKOPOCTh
aBTOMOOWJISI Ha TMPOTSHKEHMH Bcero myTtd B 360 kM, ucnonb3ys Qopmyiny cpenHeit
apupMeTHyeCKor, Henb3s. Tak Kak BapuaHTaMM SIBJIIOTCS CKOPOCTH Ha  OTHENIBHBIX
yuactkax xj = 70 km/4 uX2 = 75 km/4, a Becamu (fi) cuMTarOTCI COOTBETCTBYIOIIHUE OTPE3KU
yTH, TO IPOU3BEACHUS BApUAHTOB Ha Beca He OyIyT HMMeTh HHM (U3NYECKOro, HHU
SKOHOMHMYECKOTr0 cMbIciia. B 1aHHOM ciy4yae cMbIci NpUOOpETaroT YacTHbIE OT JIEICHUS
OTPE3KOB IyTH HAa COOTBETCTBYIOIIME CKOPOCTH (BapuaHThI Xi), T.€. 3aTpaTbl BPEMEHM Ha
MIPOXOXKACHHUE OTNENbHBIX ydyacTkoB myTH (fi/xi). Ecnu orpe3ku mytu o6o3HauuTth yepes fi, To
BeCh MyTh BbIpa3uThcs Kak ?fl, a Bpems, 3aTpaueHHOe Ha Becb IyTh, — Kak ? fi/xi, Torma
CpEIHssl CKOPOCTh MOKET OBbITh HalJileHa KaK 4YacTHOE OT JEJIEHHs BCEro IyTH Ha o0Iue

3aTpaThl BDEMEHHU:
B nHamem npumepe nosy4um:

_ 210+150 ,.
X = 210+ﬁ—0=731{mf'{.

70 75

Ecnu npu ucnonb30BaHUU CpefHel TapMOHUYECKOW Beca Bcex BapuaHTOB (f) paBHBI, TO
BMECTO  B3BELUIEHHOM  MOXHO  HCIIOJIb30BaTh HPOCMYIO  (HE838EUIEHHYI0)  CPEOHION

CAPMOHUYECK)IO .
2 f I+1+..+1  n

zf 1‘|—i+ +— —

X .l*_n

I7ie X1 — OTACJIbHBIC BAPUAHTHI; /1 — YUCJIO BAPUAHTOB OCPEIHIEMOro Mpu3Haka. B mpumepe
CO CKOPOCTBIO TPOCTYIO CPEIHIOI TapMOHHYECKYIO MOXHO OBLTO OBl MPUMEHHUTH, €CITU OBl
ObUIM paBHBI OTPE3KH MYTH, POHIEHHBIE C Pa3HON CKOPOCTHIO.

.HIO6a$I CpcaHsasa BCIMYMHA NOJIKHA BBIYHUCIATBHCA Tak, T-ITO6I:I Ipu 3aMCHC CHO KAXAO0T'O
BapHaHTa OCPEAHAEMOro TpPU3HAKA HE M3MEHSIACh BEIMYMHA HEKOTOPOTO HTOTOBOTO,
0000IIIA0IIeTo MoKa3aTeNst, KOTOPBIA CBA3aH C OCPEAHIEMBIM IOKa3zaTelaeM. Tak, Mpu 3aMeHe
(aKTHUECKUX CKOpOCTEH Ha OTIENBHBIX OTpE3Kax MyTH WX CPEIHEW BEIMYMHON (CpemHei
CKOpPOCTBIO) HE JTOJKHO U3MEHUTHCS 00111€€ PACCTOSHUE.

®opma (popmyna) cpeaHEW BEIUYUHBI ONPENENSAETCA XapaKTepoM (MEXaHHU3MOM)
B3aMMOCBSI3U 3TOI'0 MTOTOBOIO IMOKA3aTelsl C OCPEAHSEMBIM, IIOATOMY MTOTOBBIM INOKA3aTelb,
BCJIMYMHA KOTOPOro HE AOJIKHA U3MCHATHCH IPU 3aMCHEC BAPUAHTOB HX CpeI[Hef/'I BCHH‘{HHOﬁ,
Ha3bIBAETCS onpedensiowum noxazamenem. Jljis BbIBoa GOpMyIibl CpeHENH HYKHO COCTaBUTh U
PEIInTh ypaBHEHHE, UCTIONIB3YS B3AUMOCBSI3b OCPEIHAEMOr0 IMOKA3aTelsl ¢ ONPEIeIISIONIIM. JTO
YPaBHEHHME CTPOMTCS IyTEM 3aMEHbl BapUaHTOB OCPEAHAEMOro MpHU3HaKa (TOKazaTens) HMX
CpeaHEN BEIMYUHOM.

Kpome cpenneil apudmerndeckoil v cpeHell TapMOHMYECKON B CTaTHCTUKE MCIIONIb3YIOTCS
u apyrue Buibl (dopMbl) cpenHeil BelWyuHBL. Bce OHM SIBIAIOTCS YacTHBIMU CIy4asMH
cmenenHoll cpedHetl. Eciu paccunThIBaTh BCE BU/IbI CTEIIEHHBIX CPEJIHUX BEJIMUUH JJIS OJHUX U
T€X JK€ JAaHHBIX, TO 3HAYEHMsI UX OKaXKYTCd OJUHAKOBBIMM, 31E€Ch JIEHCTBYET
IIPaBWIO Madicopanmuocmu cpeqaux. C  yBEIMYEHUEM IIOKas3aTels CTENEHM CPEAHUX



YBEJIMYHMBACTCS M cama CpeHss BenuuuHa. Hambosee yacTo MpUMEHSIEMbIe B MPAKTHUECKUX
UCCIIeIOBaHMUsAX (DOPMYJIbI BBIYKCICHHS PA3JIMYHBIX BHIOB CTENCHHBIX CPEIHUX BEIHMYHH
MIPEJCTaBIICHBI B TAa0. 2.

Tabnuya 2
Busbl cTeneHHbIX cpeTHIX
Bun [Toka- Gopmyna pacuera
CTeNeHnoi  [3arenk
cpeaHei cTe- npocras B3BCLICHHAA
[eHn
. o e or = m
Tapmorie l X = : X= om raem=x-f
CcKast 1 m
X X

leomerpuue- |0
CKas

Apudpmertnue- | |
cKas

[ %)

Keaaparuue-
cKas

KyOuueckaa |3

CpenHsisi TeoMeTpUYecKas MPUMEHSCTCs, Korma umeercs 7 K03 UIMeHToB pocTta, Npu
9TOM UWHAWBUAYAJIbHBIE 3HAUCHHs TPU3HAKA MPEACTABISAIOT COOOW, KaK MpaBHIIO,
OTHOCHTEJIbHBIC BETHYMHbI THUHAMHUKH, TIOCTPOCHHBIC B BU/IC [ICTIHBIX BEJIMYKMH, KAK OTHOILICHUE
K IIPEIbIIYIIEMY YPOBHIO KaX/0I0 YPOBHS B psAly AMHAMUKHU. CpenHsisl XapaKTepus3yeT, TaKUM
obpaszom, cpemuuii ko3bdunueHT pocta. Cpedusis eeomempuyeckas npocmas PpacCUuThIBACTCS
o gopmyie

X Z?{/I] 'IE 'IS'IH.

dopMyna cpeorell 2eomempuyecKol 836euleHHol UMEET CIICTYIOITUN BU/T;

[IpuBenennsie  GopMynbl HMACHTUYHBI, HO OJHA TPUMEHSETCA TPU  TEKYIIMX
KO3 PUIMEHTAX UK TEMITaX POCTa, a BTOpas — MpH a0COIFOTHBIX 3HAUYCHUAX YPOBHEH psija.
Cpeonsisn  kéadpamuueckas IPUMEHSCTCS TPU  pacdeTe C BeJIMYMHAMHU KBaJpPaTHBIX
(GYHKIUH, UCTIONB3YeTCs Ui U3MEPEHUs] CTETEeHU KOJIeO0JIEMOCTH WHAWBUIYAIbHBIX 3HAYCHHUH
NpU3HaKa BOKPYT cpeaHell apu(METHYeCKOH B psjaax PpaclpeeSicHUs W BBIYUCISETCS 10
dbopmyne
_ 2x°
X =, |—
1

Cpeonss keaopamuueckas 636eueHHas PacCUnTHIBACTCS 10 Apyroi Gpopmyre:




Cpeonsis kybuueckasi IPUMEHSIETCS TIPU pacueTe ¢ BEIUYMHAMU KyOMYeCKUX (YHKIHHA U
BBIUUCIICTCS 110 opMyJie

Bce paccmoTpenHble Bblle CpeAHUE BETUYHHBI MOTYT OBITh MPEJCTABICHBI B BUIE OOIIEH

hopmybL:
L
S

xX=|=—|,
1n

IJI€ — CPEOHssl BEJIWYMHA; — WHAMBUAYAIBHOE 3HAUEHME; 1 — YUCIO E€IUHUL] U3y4aeMOM
COBOKYITHOCTH; k — II0Ka3aTellb CTENEHU, ONIPEEIIAIONINNA BU CPETHEN.

[Ipu ucnonb30BaHUM OJJHUX U TEX K€ MCXOMHBIX JIAHHBIX, YeM O0JbIle & B o01Iei dhopmyre
CTETICHHON cpenHell, Tem Ooublie cpeaHss BeiauuuMHa. M3 3TOro cluemyer, 4To MEXIy
BEJTMYMHAMU CTCTICHHBIX CPETHUX CYIIECTBYET 3aKOHOMEPHOE COOTHOIIICHHE:

Nrapm. < Xpeom, < Napug. < Xazp. < Xiy6.-

CpenHrie BeJIMYUHBI, OITUCAHHBIC BHIIIIE, A0T 0000IIEHHOE NPECTaBICHNE 00 N3ydaeMOi
COBOKYITHOCTH W C JITOH TOUYKM 3PCHHSI WX TEOPETUYECKOE, MPHUKIAJHOE U TIO3HABATEIHHOE
3HaueHue OeccriopHo. Ho ObIBaeT, 4To BeTMUMHA CPEHEN HE COBIAACT HU C OJTHUM U3 PEabHO
CYIIECTBYIOIIUX BAPUAHTOB, TOITOMY KpPOME PACCMOTPEHHBIX CPEIHUX B CTATUCTHUYECKOM
aHalm3e I1eJeco00pa3HO KCIOb30BaTh BEIUYMHBI KOHKPETHBIX BapUAHTOB, 3aHUMAIOIIUE B
YIOPSIOYCHHOM  (PaH)KUPOBAHHOM) PsiAy 3HAYCHHWM TPU3HAKA BIIOJIHE OMPEICIICHHOES
MOJIOXKEHHE. Cpenu TaKUX BEJIMYHH HanOoJee YIIOTPEOUTETbHBIMA
SIBJISIFOTCSL CMPYKMYpPHble, U onucamenvuvle, cpeonue —Moaa (Mo) u meauana (Me).

Mooa — Benu4MHA MPU3HAKA, KOTOpas Yalle BCEro BCTPEYAETCS B JAHHOW COBOKYMHOCTH.
[IpuMeHHUTETHFHO K BapHAMOHHOMY PSIy MOJOH SBISETCS HamboJiee 9acTo BCTpEUaroIieecs
3HAYCHHE PAHKUPOBAHHOTO psifa, T. €. BapuUaHT, oONajaroniuii HanOomblield yactoToil. Mona
MOJKET MPHUMEHATHCS TPU OIPENeIICHUN Mara3uHOB, KOTOpBIE Yalle TMOCEHIaroTcs, Haubolee
pacnmpoCTpaHEHHON IIeHbl Ha Kakoi-muOo ToBap. OHa TMOKa3bIBaeT pa3Mep MpHU3HAKA,
CBOMCTBEHHBIN 3HAYUTEIILHON YaCTH COBOKYITHOCTH, U ONpeAeseTcs o Gopmyre

fm_fm—l )
(fm_fm—1)+(fm _fm+1)f

rae X0 — HIWKHSS TpaHUMLA MHTEpBaja; i — BeJIMYMHA MHTEpBaia; fim — 4acToTa
UHTEpBana; fim_1 — uacToTa MpPEIIIECTBYIOMIEr0 WHTEpBaNa; fin+l — 4YacToTa CIEIyIOIIEro
MHTEpBaJa.

.El'-cf[] =X +h

Meouanoti Ha3bIBae€TCS BapUaHT, PACIOJIOKEHHBIH B IEHTPE pPaHKUPOBAHHOIO psija.
Menuana fneiauT psl Ha JBE PaBHbIE YacTH TaKUM 00pa3oM, 4YTO MO 00€ CTOPOHBI OT Hee
HAXOJUTCSl OJMHAKOBOE KOJIMYECTBO E€IUHMII COBOKYHNHOCTU. IIpu 3TOM y OJHON MOJOBHHBI
€IMHUL[ COBOKYIIHOCTH 3HAUYEHWE BApbUPYIOLIETO NPU3HAKA MEHbIIE MEIUaHbl, Y APYrol —
Oonble ee. MeanaHna UCMONb3yeTCs MPU U3YUYEHUU 3JIEMEHTA, 3HAYeHHE KOTOPOTro OO0JIbLIe MU
pPaBHO WJIM OJHOBPEMEHHO MEHBILIE WJIM PABHO IIOJOBUHE IEMEHTOB psiia PacIpElesICHUS.



MennaHa naet o01iee IpeCcTaBIeHUE O TOM, IJI€ COCPEIOTOUEHBI 3HAYEHUs TIPU3HAKA, HHBIMU
CJIOBaMH, I/1€ HAXOAUTCS UX LIEHTP.

OnucaTtenbHbli XapakTep MeIUaHbl MPOSBISAETCS B TOM, YTO OHA XapaKTepU3yeT
KOJIMYECTBEHHYIO TPaHUIly 3HAYCHUH BapbUPYIOIIEro NpU3HaKa, KOTOPbIMU 001aaeT MOJ0BUHA
€IMHUL] COBOKYITHOCTHU. 3ajJjaua HaXOXJI€HUSI MEIHaHbl /Ul JUCKPETHOTO BapUALlMOHHOTO psiaa
pemaercs npocto. Ecnu BceM enuHMIIaM psjia NPUAATh MOPSAIKOBBIE HOMEPA, TO MOPSIKOBBIH
HOMEp MEIMaHHOTO BapHaHTa onpesensercs Kak (i +1) /2 ¢ HeueTHbIM 4KciioM WwieHoB 1. Eciu
e KOJIMYECTBO YJICHOB Psijia ABJSIETCS YETHBIM YHCIIOM, TO MEIUAHOM OyIeT sSBIAThCS cpellHee
3HAYEHUE JIBYX BApUAHTOB, UMEIOIINX MOPSAKOBbIe HOMepan/2un/2 + 1.

[Ipn omnpeneneHun MeauaHbl B HHTEPBAJbHBIX BAapUAlMOHHBIX psJiaX CHaydaia
OIIpEAEIAETCS UHTEPBAJl, B KOTOPOM OHA HaXOAUTCs (MEIMAHHBIM MHTEpBai). JTOT MHTEpBAJ
XapaKTepeH TeM, YTO €ro HaKOIUIEHHasi CyMMa YacTOT paBHA WJIM MPEBBIIIAET MOJyCYMMY BCeEX
qacToT psaa. Pacyer MenuaHbl MHTEPBAIBHOIO BAPHALMOHHOIO psAAa IMPOU3BOIUTCS IIO

dhopmyrne
2 f [
ﬂ’fu = 'T[] + h 2 fm

rae X0 — HIDKHAS TpaHHWIlA UWHTEpBaia; 4 — BeIUMYMHA HMHTEPBANA; fin — YacToTa
MHTEpBaJIa; f— YUCIIO YJICHOB Pa;

=

m-1— CyMMa HaKOIINICHHBIX YJICHOB psAJad, MPECAICCTBYIOUNIUX JaHHOMY.

Hapsny c¢ meamanoil ans Oojiee MOJTHOH XapaKTEPUCTHKH CTPYKTYphl H3ydaeMoi
COBOKYIHOCTH NPUMEHSAIOT U JPYIMe€ 3HAUYEHHUs BAPUAHTOB, 3aHUMAIOIIMX B PaHKUPOBAHHOM
psAay BIOJHE ompejeseHHoe nojoxeHue. K HuUM oTHocsTCS keapmuau v deyunu. KBapTuin
JIETISIT psiJl IO CyMME 4acToT Ha 4 paBHbIE YacTH, a Jeuuid — Ha 10 paBHbIX yacteil. KBapTuiieit
HACUUTBIBAETCS TPH, a JCIMICH — EBATh.

Memmana u  Moia B OTIMYME OT CpenHed apudmeTHueckod HE MoramaroT
WHIUBUIYAIbHBIX Pa3IW4YUil B 3HAYEHUSX BAPBUPYIOIIETO NMpPHU3HAKa U TMO3TOMY SBISIOTCA
JIONIOJITHUTEIBHBIMUA U OYEHb BAKHBIMHU XAPAKTEPUCTUKAMU CTATUCTUYECKOM COBOKYMHOCTH. Ha
NpaKTHUKe OHU YacTO HCIONb3YIOTCA BMECTO cpeaHeil nmbo Hapsay c¢ Hedl. OcobGeHHO
11e71€CO00Pa3HO BBIYUCIISITE MEUAHY U MOJAY B T€X CIIydasiX, KOrja H3ydyaeMas COBOKYITHOCTb
COJICPKUT HEKOTOPOE KOJIMYECTBO EIWHUI[ C OYEHb OOJBIIMM WM OYEeHb MajblM 3HAYEHHEM
BapbUPYIOIIETO TMpU3HAKa. OTH, HE OYEHb XapaKTepHbIE IS COBOKYITHOCTH 3HAYCHUS
BapUAHTOB, BIUSS HA BEIMUMHY CpelHed apu(MeTHYecKol, He BIMUSIOT HA 3HAUCHUS METUaHbI
Y MOJIbl, YTO JI€JIA€T MOCJIEAHUE OYECHb LIEHHBIMHU IS SKOHOMHUKO-CTATUCTUYECKOIO aHajn3a
MOKAa3aTeJsIMU.

3agaHud U1 CAMOCTOATEJbHOI PadoThl

Pemwre 3amaun:
Bapmnanr 1

No 1.[/lan otpeiBok u3 npoussenenus A.C.Ilymkuna «Kanutanckas modkay:
«Bcxkope Bce 3arosopunu o [lyradese. Tonku ObUH paznuunbl. KOMEHIAHT mocian ypsgHUKa C
MIOPYUYEHHUEM pa3Be/laTh XOPOUIEHHKO 000 BCEM 10 COCETHUM CEJICHUSIM U KPETOCTAM. YPSAHUK
BO3BpATHJICS Yepe3 JBa JIHS U OOBSBHII, YTO B CTEIMH BEPCT 32 MIECTHAECIT OT KPEIOCTH OH
BU/JIEJI MHOKECTBO OIHEW U CIIbIIIAJ OT OAlIKUPIIEB, YTO UAET HeCMeTHas cuiia. Brpouem He mor
OH CKa3aTh HUYETO MOJOKUTEIBLHOTO, TOTOMY YTO €XaTh AAJbIIE MOOOSIICS.»

1. Tloctpoiite rpaduk BCTpeUaEMOCTH OYKBBI «0» B MIPEIIOKEHUAX OTPHIBKA.

2. PaccuuTaiiTe cpeiHee 3HaUeHHE BCTPEYAEMOCTH OYKBBI «0» B IPEIOKEHUSX OTPHIBKA U

pa3max.
3. TloctpoiiTe KPYroByIO IUarpaMmy, MOKa3bIBAIOIIYIO JOJTK0 OYKBBI «0%» BO BCEM TEKCTE.



No 2. Ha c¢upme pabGotaer 39 uenosek. [IpoBemeHo wucciemoBaHue uuciia pabouuMx JTHEH,
MPOMYIICHHBIX KKIBIM paOOTHUKOM (DUPMBI B TCUCHUE MecsIa. Pe3yIbTaThl 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.

CocTaBuTh HMHTEpBaIbHBbIM BapUalMOHHBIA psan. IlocTpouTs rucrorpaMmy — pacmpeleneHus
CIlydyailHOM BENWYMHBI 4YHCIAa TPOMYIIEHHBIX pabouux JHEW. BeUUCTUTH cpennee
apupMeTHIeCKOoe, pa3Max, MOJly U MeJUaHy.

Ne 3. B tabnuily 3aHeCEeHbI OLICHKH 32 TEXHUKY U 32 apTUCTHU3M I10 (PUTypHOMY KaTaHUIo,
BBICTABIICHHBIE CY/IbSMM.

3a 4,3 5,1 4,7 53 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 53 5,0 5,5
apTUCTU3M

Ha ocHOBaHUM MOJTyYCHHBIX JaHHBIX MIOCTPOUTD MOJIC KOPPEISIIIMU U BBIYUCITUTE KOIPPHUIIUECHT
KOPPEJISIIHH.

Bapmuanr 2

No 1.[/lan otpeiBok u3 npoussenenus A.C.Ilymkuna «Kanutanckas modkay:
«Bcxkope Bce 3arosopunu o [lyradese. Tonku ObUH paznuunbl. KOMEHIAHT mocian ypsgHUKa C
MOPYYCHUEM Pa3BeaTh XOPOIICHHKO 000 BCEM 110 COCETHUM CEICHHUSIM U KPEMOCTAM. YPSITHUK
BO3BpATHJICS Yepe3 JBa JIHS U OOBSBHIL, YTO B CTEIU BEPCT 32 MIECTHAECIT OT KPEMOCTH OH
BHJIETT MHOKECTBO OTHEH U CJIBIIIAJ OT OAIIKUPIIEB, YTO AT HECMETHas cwiia. Bripoyem He Mor
OH CKa3aTh HUYETO MOJOKUTEIBLHOTO, TOTOMY YTO €XaTh AAJbIIE MOOOSIICS.»

1. TIloctpoiite rpaduk BCTPEUaEMOCTH OYKBBI «€» B MPEUIOKCHHUIX OTPHIBKA.

2. PaccuuTaiiTe cpeiHee 3HaUeHHE BCTPEYAEMOCTH OYKBBI «€» B MPEATIOKECHHUSIX OTPBIBKA U

pa3max.
3. TloctpoiiTe KPYroByIO AUarpaMmy, MOKa3bIBAOIIYIO OO OYKBBI «€» BO BCEM TEKCTE.

Ne2. B X0A€ MPOBCACHUSA IKCIICPUMCHTA ITOJYUCH CJICILYIOIJ_II/Iﬁ Ha60p JaHHBIX

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 MHTEPBAJILHBIN Psifl, BEIOPAB YMCIIO YACTUYHBIX HHTEPBAJIOB paBHOE 7. [locTpouth
THCTOrpaMMy paclpeleneHus Cily4ailHOW BeJIMYMHbL. BeruucinTs cpenHee apudmerndeckoe,
pa3Max, MOJly U MEIMaHy.

Ne 3. B Tabnuily 3aHeceHbI OLIEHKH 3a TEXHUKY U 32 apTUCTHU3M MO (UTYPHOMY KaTaHUIO,
BBICTABJICHHBIE CY/IbSIMHU.

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
ApPTUCTU3M

Ha ocHOBaHuM NOTYYEHHBIX JaHHBIX IOCTPOUTH I0JI€ KOPPEISAIMN U BBIYUCITUTh KOIPPUIUEHT
KOppesALUU.

Oopa3sen pelnieHus.




Ne 1.1an otpeiBok u3 npousBeaeHus A.C.I1ymkuna «Kanutanckas goukay:

«Bckope Bce 3aroBopmin o ITyrauese. Tonku Obiu pasnuunbl. KoMeHnaHT nocnan ypsaHuka ¢
MIOPYUYEHUEM pa3Be/laTh XOPOLUIEHHKO 000 BCEM 10 COCETHUM CEJICHUSIM M KPETOCTAM. YPSAHUK

BO3BpAaTUJICA 4€pE3 IBa JHA U O6T>$IBI/IJ'I, 4TO B CTCIIU BEPCT 3a MECTHACCAT OT KPCIIOCTHU OH

BUJCIT MHOXXCCTBO OTHEH M CHBIIIAT OT 6aHIKI/IpII€B, qTO UJCT HECMECTHAA CUjia. BnqueM HE MOTr

OH CKa3aTh HUYETO MOJOKUTEIHLHOTO, TOTOMY YTO €XaTh AAJbIIe MOOOSIICS.»
1.ITocTpotiTe Tpaduk BCTpeuyaeMOCTH OYKBBI «a» B TIPEIOKEHUSIX OTPHIBKA.

2. Paccuuratite CpCAHCE 3HAYCHUC BCTPEIACMOCTHU 6YKBLI «a» B IIPCAJIOKCHUAX OTPBIBKA U

pa3max.

3.ITocTpoiiTe KpyroByto JUarpaMmy, HOKa3bIBalOLIyO OO OYKBBI «a» BO BCEM TEKCTE.

Pemenue:
Bcero
Howmep nipeyiosxkenust 1 2 3 4 5 .
KonnuecTtBo OykB B 78 17 23 132 69 334
PEITOKCHUN
KonnuecTtBo OykB «a» ) 1 5 6 4 18
B IIPEAJIOKEHUHI
Tlomst GyKB «a» 0,07 0,06 0,06 0,05 0,06 0,05
7
6
5
: / ™
3 /
2 \/
1
0 |
1 2
PucyHok 1 rpaduk BcTtpevaeMocTu OykBbl «a» B
npenno>XXeHunax

2. Paccuntaem cpenHee 3HaU€HUE BCTPEUaEMOCTH OYKBBI «a» B MPEUIOKEHUAX OTPbIBKA U

pasmax.
X.
X = Z L= E =36
n 5
OyKB.
R=x_ —x,, =6-1
Pa3max:

3. [TocTpouM KpyroByIO TUarpamMmmy, HOKa3bIBAIOIIYIO OO 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.

CamocrosiTenbHas padora Ne 48

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¢

WHuTepHeT-pecypcsl:
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Nk W=

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
G=0Cx=1D 3 (7-x)6—x) <0

x+4 x+1

!."'1'\':&1_ ':_: !.-"1'\\:&_1' 2 3x-5 Z 2 x+1
\5) \5) 4 4




].U“_ 0.5 i > ].U‘ 2 1 10g3(2X2+X—1)>10g32 .

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:



vvyvyy

¢ 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.

ITPUJIOKEHMUE 2

MeToanvyeckue PEKOMCH/IAIIMH 110 HAITUCAHUTO pedgepaTa

Hanmcanue pedepara siBisieTcst OJHOM M3 BaXHBIX (OPM caMOCTOSITENBHON y4eOHOM
nesrenbHOCTH. B «TonkoBoM ciioBape pYCCKOTO S3bIKa» JAaeTcs CIENyoIee OIpe/ieeHue:
«pedepar — KpaTKoe U3IOKEHUE COAEpKaHUs KHUTH, CTaTbU, NCCIEIOBAHMSA, a TAKXKE JOKIAL C
TaKUM H3JI0KEeHUEeM». B Hamem nmoHnManuu pedepar — 3T0 caMocTosITe/IbHOe NIPON3Be/IeHHe,
CBH/eTe/IbCTBYIOIEE O 3HAHUM JIMTEPATYpPbl IO NpPeII0KeHHOH TeMe, ee OCHOBHOI
npod/ieMaTHKHU, OTpaskaloliee TOYKY 3peHHs aBTOpa Ha JaHHYI0 HpodJjeMy, yMeHHUe
OCMBICJTUBATH SIBJICHHUSI KU3HU HA OCHOBE T€OPETHYECKUX 3HAHUI.

CTyneHThI yale BCEro HCHBITHIBAIOT TPYIHOCTH MpH (OPMYIUPOBAHUU LETU U 337134
paboThl, COCTABICHUH IIaHa pedepara, 4To IPUBOIUT K HAPYIIEHHIO €T0 CTPYKTYPHI.

B mporuiecce pabotsl Haz pedepaToM MOKHO BBIIETUTH 4 Tara:

BBOJIHBIN — BBIOOP T€MBI, pab0OTa HaJ| IJITAHOM U BBE/ICHUEM;
OCHOBHOH — paboTa HaJ| colepKaHUEM U 3aKII0YeHUEM pedepara;
3aKITIOYUTENbHBINA — opopMiieHne pedepara;

3amuTa pedepara (Ha s3K3aMeHe, CTyAeHYeCKOW KOH(DEepEHITNH U T.1.)



BBenenue enunbix TpeboBaHul K popme, CTpyKType pedepaToB, COCTaBICHHBIX C YUETOM
MOKEJIAHUH KOJUIET, JOJDKHO CO3/aTh y YdYallluXcs YeTKOE TMpecTaBleHHe O pedepare Kak
MUCbMEHHOM aTTECTAllMOHHOM HCTBITAHUH U O CIIOC00ax pabOThl HAJl HUM.

Bb10op Tembl pedpepara

Pabora Hag pedepaTom HaumHaeTCs ¢ BHIOOpA TEMBI MCCIIEIOBAHUS. 3aMHTEPECOBAHHOCTD
aBTOpa B mpoOiiemMe Oompenensier KadecTBO MPOBOJUMOTO HCCIEIOBAaHUS M COOTBETCTBEHHO
YCHEIIHOCTh €ro 3alluThl. BeIOWpas Kpyr BOMPOCOB CBOEH pabOThI, HE CTOUT CIICIIUTH
BOCIIOJIB30BaTbCSl CHMCKOM TEM, MPEUIOKEHHBIM IpenonasareneM. Hamo mnomnbertatses
chopMyaHpOBaTh MPOOIIEMY CBOETO UCCIEA0BAHUS CAMOCTOSTEIBHO.

[Ipu ompeneneHnu Tembl pedepara HYKHO YYHTHIBaTH M €ro HWH(POPMALUOHHYIO
obecnieueHHOCTh. C 3TOM 1EJIhI0, BO-TIEPBBIX, MOYKHO OOPATUTHCS K OMOIMOTEUYHBIM KaTajaoram, a
BO-BTOPBIX, IPOKOHCYJIBTHPOBATECS C MPETIOaBaTeieM U OMOIHOTEKApEM.

Ecnu BO3HMKHET HEOOXOIMMOCTh O3HAKOMUTBCS HE TOJIBKO C JINTEPATypOil, UMEIOIICHCS B
OubmoTeKe, HO ¥ BOOOIE ¢ HAYYHBIMU MYOIMKAIUSAMH IO OINPEACIIEHHOMY BOIIPOCY, MOXXHO
BOCIIOJIb30BaThCs OnONMMorpaduueckumu ykasaremsiMu. C cornacusi OnOIMOTEKH HY)KHbIE KHUTH
U JKYpHaJIbl MOKHO BBINHCATh MO CIEHUAIBHOMY MEKOHONMMOTEeYHOMY aOOHEMEHTY M3 J000H
ApYroii OMOIMOTEKH. [Tone3Ho Tarxxe 3HaTh, YTO €KETOJHO B MOCICAHEM HOMEpPE HAYYHOTO
KypHana myOIMKyeTcs yKaszaTelb CTaTei, MOMENIEHHBIX B 3TOM JKypHaie 3a roa. OtoOpas
HOCJIEHNE HOMEpa JKypHaja 3a HECKOJbKO JIET, MOXKHO DPa3bICKaTh 110 yKa3zaTelsM, a 3aTeM
HAWTU B COOTBETCTBYIOIIMX HOMEpax BCE CTAThH IO TOW WJIM WHON TeMe, OMyOJMKOBAHHbBIC B
’KypHaJe 3a 9TH TOJIbl.

Crpykrypa pedepata BKIOUaeT B ce0sl ClIeIYIONINE YIEMEHTHI:

TUTYJIbHBIN JIKCT;

coJiepKaHue;

BBEJICHUE;

cozepskanue (T71aBbl U aparpadsl);
3aKIIIOUCHHE;

MIPUIIOKEHHE;

CIIMCOK JINTEPATypPhl U HICTOYHHUKOB.

AN NI N N NN

dopmyaupoBaHue Heau U 3a1a4 pedeparta

BriOpaB Temy pedeparta u U3yduB JIUTEPATYPY, HEOOXOOUMO CHOPMYITMPOBATH 1IETb PabOTHI
U COCTaBUTH IUIaH pedepara.

Ilenms — 5TO oOco3HaBaeMblli O0Opa3 MpeaBOCXHINaeMOro pesyiprara. llemenomaranue
XapaKTEpPHO TOJNBKO JJISl YeTIOBEYECKOW AesITeNbHOCTH. Bo3MOXkHO, POpMyIMpoOBKa LIETH B XOJE
paboThl OyneT MEHSAThCS, HO M3HAYAIbHO CIEyeT ee 0003HAaYuTh, YTOOBl OPUEHTUPOBATHCS Ha
Hee B Xxofie uccienoBaHus. Omnpenenssich C UENbl0 AalbHEHIIe paldoThl, MapaienbHO HAI0
IyMaTh HaJl COCTaBIICHUEM ILJIaHA: HEOOXOAUMO YETKO COOTHOCHUTD LIENb U IIJIaH PaboThlI.

MOoXHO IpeUIOKUTH ABa BapuaHTa GOPMYIMPOBAHUS LEIH:



1. cDOpMy.TH/IpOBaHI/Ie meian HpI/I IIOMOIIIM TJIarojIOB:. HUCCJICO0BATh, I/I3y‘-II/ITI), HpoaHaHI/I3I/Ip0BaTI),
CUCTEMaTHU3UPOBaTh, OCBETUTb, U3JIOKUTH (MPEACTABICHUS, CBEJACHUS), CO3/1aTh, PACCMOTPETD,
0000IIUTE U T.1.

O6o6u;umb — CJCJIaB BbIBO/I, BBIPA3UTb OCHOBHBIC PC3YJIbTATHI B O6H.[CM ITIOJIOKCHUH,

pUAaTh 0011Iee 3HAUCHNUE YeMY-HUOY/Ib.

H3yuumo —
1.  Tloctuyb yueHHeM, yCBOUTH B IpoIecce O0yUEeHHUS
2. Hayuno uccrnenoBarb, 0O3HATh
3. BuwmmarenanrHO HaOMIOAAs, 03HAKOMHTLCS, IIOHATH
Hznoorcumo —
1.  Onwucarp, nepeaatb yCTHO WX MUCbMEHHO

2. Kparko nepeckasatb cofepKaHHe Yero-HuOy/b

Cucmemamu3uposamo- IPUBECTU B CUCTEMY.
Cucrema — onpezieIeHHbIA NOPSAOK B PACIOJIOXKEHUN U

CBSI3U IEHCTBUH.

2. ®opMynHpOBaHUE LEIH C IIOMOIIBIO BOIIPOCOB.

HGJ'II) pa36I/IBa€TCﬂ Ha 3a/1a4¥ — CTYIICHbKN B JOCTHMXKCHUHA LCJIN.

3aoaua — 10, uTo TpeOyeT NCHIONHEHUS, pa3pelieHus. [locTaBuTh 3agauy.

Padora Hag ni1anomMm

Paboty Han mmaHom pedepara HEOOXOAMMO HayaTh €III€ HA JTAle W3y4eHUs JIUTEepPaTyphl.
IInan — 370 TOYHBIH M KPATKHi NepedyeHb IOJIOKEHHMH B TOM NMOPSAAKe, KAK OHM OyayT
pacmnoJioxkeHbl B pedepare, dTanbl packpbITHs TeMbl. UepHOBOW HAOpPOCOK TuTaHa OyneT B
XoJie paboThl TOMOJIHATHCS U U3MEHAThCA. CylllecTBYET JBa OCHOBHBIX THIIA IJIaHA: MPOCTOH U
CIIOXKHBIH (pa3BepHyThIN). B mpoctom minane conepxanue pedepara AenuTcs Ha naparpadsl, a B
CJIO)KHOM Ha T71aBbl M maparpadsl. Ho kak moctpouts rpamotHo miaH pedepara? KonkperHoro
perenTa 37eCh HE CYIIECTBYET, OONBIIYI0 POJb WUIPaeT TO, KaK MPEANoiaracTcsi pacCTaBUTh
aKUEHThl, Kak cQopMylMpoBaHa TemMa U Leidb paboTtel. [lpu omucanum, Hampumep,
HUCTOPUYECKOTO COOBITHSI MOXKHO OCTAHOBUTHCS Ha CTaHIAPTHOM cXeMme: MPUYMHBI COOBITHS,
3Tarnbl ¥ X0 COOBITHS, UTOTU U 3HAYCHHS] HICTOPUYECKOTO COOBITHUS.

[Ipu paborte Hax muaHoM pedepara HEOOXOAMMO MOMHHTH, YTO (OPMYJIMPOBKA ITyHKTOB
IUTaHA HE JI0JKHA TOBTOPATH GOPMYIUPOBKY TEMBI (4aCTh HE MOXKET PaBHATHCS LIEJIOMY).




Padora Haa BBeaeHUEM

BBenenne — onHa M3 COCTaBHBIX M BaKHBIX yacTeil pedepata. [Ipu pabore Hax BBeneHNEM
HEOOXOIMMO OMMPAThCs HAa HaBBIKU, MPUOOPETEHHBIE IPY HANIMCAHUH U3JI0KEHUIH U COUMHEHUH.
B o0wveme pedepara BBemeHHe, Kak IMPaBWIIO, COCTABIsET 1-2 MalIMHONMCHBIE CTPAHUIIBL.
BBenenne OOBIYHO COAEPKUT BCTYIUICHHE, OOOCHOBAHUE AKTYaJbHOCTH BBHIOPAHHOH TEMBI,
dbopMymUpOBKY LeTM U 3ajad pedepara, KpaTkuid 0030p JMUTEpaTypbl U HCTOUYHHKOB I10
1po0iieMe, UCTOPHUIO BOIPOCA U BBIBOJI.

Berymiienue — 3to 1-2 aG3aima, HeoOXomuMmble i Hadana. JKemareabHO, YTOOBI BCTYIUICHUE
ObUTIO SIPKUM, WHTPUTYIOIIMM, HPOOJEMHBIM, a, BO3MOXHO, Tema pedepara moTpedyeT Toro,
YTOOBI HAYaTh, HANMPUMEP, C U3JOKEHUS KaKOTO-TO OIpPEACNICHUs, THIA «IOJIUTHYECKUE
OTHOILIEHHS — JTO...».

O0ocHOBaHHE AKTYaJbHOCTH BbIOPAHHOM TeMbl - 3TO, IIPEXJIE BCEro, OTBET HA BOIPOC:
«oueMy s BblOpaii(a) 3Ty TeMy pedepara, 4eM OHa MEHs 3auHTepecoBana?y». MOXXHO U HYKHO
CBsI3aTh TEMY pedepara ¢ COBPEMEHHOCTBIO.

Kparkuii 0030p JuTepaTypbl U HCTOYHMKOB IO MpodjeMe — B 3TOW YacTh pabOThl HAJ
BBEJICHUEM HEOOXOAMMO OXapaKTepU30BaThb OCHOBHBIE MCTOYHHMKH W JIUTEPATYpy, C KOTOPOIl
aBTOp paboTall, OLEHUTH €€ MOJIE3HOCTh, JOCTYIHOCTh, BBICKa3aTh OTHOLIEHUE K ATUM KHUTaM.

Hcropus Bonpoca — 3TO KpaTKOE OCBELEHUE TOTO KPyra MPEACTABICHUN, KOTOPBIE CIIOKUINCH
B HayKe MO JIJaHHOW MpoOjeMe U CTalM aBTOPY M3BECTHHI. BBIBOX — 3T0 00001IEHHE, KOTOPOE
HEOOXOIMMO JAeTaTh Py 3aBEPUICHUN paOOTHI HAJl BBEICHUEM.

TpeboBanus k cogepxaHuio peepara

Conepxanue pedepara JOIKHO COOTBETCTBOBAaTh TEME, IOJHO €€ pacKkpbiBaTh. Bce
paccyXIeHus Hy)KHO apryMeHTHpoBaThb. PedepaTr mokas3bIBaeT JIMYHOE OTHOIIEHHE aBTOpa K
nznaraemomy. CieyeT CTpeMHUTHCS K TOMY, YTOOBI M3JI0KEHUE ObUIO SICHBIM, IPOCTHIM, TOYHBIM
U TpU 3TOM BbIpasuTenbHbIM. [lpu u3nOXKEeHMM Marepuana HEOOXOOUMO COOMI0IaTh
OOIIeNPUHATHIE TIPaBUIIA:

— HE PEeKOMEHJyeTCsl BECTH IOBECTBOBAHHE OT IEPBOrO JIMIA €IUHCTBEHHOIO Yucia (Takue
YTBEPIKICHHUS JIy4llle BEIpaXaTh B Oe31MuHON Popme);

— IIpU YIOMHUHAHUU B TeKcTe (paMuinii o0s13aTeIbHO CTaBUTh MHUIMAIIBI IIepes (hamuinei;

— Kaxas riasa (naparpad) Ha4YMHASTCS C HOBOM CTPOKH;

— TIpU W3JO0XKEHUU PA3JIMYHBIX TOUEK 3PEHUS U HAYYHBIX IOJIOKEHUH, LIUTAT, BBIACPIKEK M3
JUTEpaTypbl, HEOOXOAUMO YKa3bIBaTh HCTOYHUKH, T.€. IPUBOAUTH CCHUIKH.

IIpaBuia oopmiieHHs CCHIIIOK

B pedepare cBenenust 00 MCIOIB30BAHHON JIUTEpAType MPUBOAATCS Yallle BCETO B CKOOKax
[oCJIe CJIOB, K KOTOPBIM OTHOCATCA. B CkoOKax cHauasia yKa3bIBaeTCs HOMEp KHUTH B CITHCKE
JIUTEpaTyphl, a 3aTeM 4Yepe3 3aIsTylo cTpaHuua. Eciam ccbuika opopmiisercss Ha LUTATy U3
MHOT'OTOMHOTO COYMHEHHUS, TO MOCIIe HOMepa KHUTH PUMCKOM TGOl yKa3pIBaeTCsi HOMEp TOMa,
a TIOTOM HOMEP CTPaHUIIBI.

[Tpumepsr: (1,145); (4,11,38).

Pa0ora Hax 3akjaroueHueM



3aKItoYeHue — caMOoCTOsITeNbHAs YacTh pedepara. OHO HE JODKHO OBITh MEpPeIoKeHHEM
coZiepkaHus paOOThI. 3aKITIOUEHHUE TOHKHO COJCPKATh:

— OCHOBHBIE BBIBOJIBI B C3KaTOM (hopme;
- OIICHKY IMOJIHOTBI U FHY6I/IHI)I peIICHUA TEX BOIIPOCOB, KOTOPLIC BCTaBaJIu B
NPOLIECCE U3YUYCHUS TEMBI.

OdopMmiieHue nNpuIoKeHUs

[TpunokeHne MoOMEIAETCs MOCIE 3aKIIOYEHHs M BKIIIOYAET MaTEpUallbl, JOMOIHSIOIINE
OCHOBHOM TeKCT pedepara. IDT0O MOTYT OBITh TaONHIIBI, CXEMbI, (PparMeHTbl HCTOYHHMKOB,
WITIOCTpaIy, (hoToMaTepHabl, CIOBapb TEPMUHOB, aOPU3MbI, U3PEUCHUS, PUCYHKH H T.I.

[Tpumepsl odopmieHUS:

[Tpunoxenue 1. Tepmunonornyeckuit cioaps “'occmyxda”.

[Tpunoxenue 2. Ctpykrypa aestenbHOCTH. Cxema.

[Ipunoxenue 3. PeecTp rocyqapCTBEHHBIX JOHKHOCTEN
B tekcte pedpepara Heobxomumo aemats npumedanus. [Ipumep: (cMm. npunoxenne 1, C.21).
[Tpunoxenue ABISETCS KeTaTeIbHBIM, HO HE 00s3aTeTbHBIM 3JIEMEHTOM pedepara.

IIpaBuia odopmiaenns 6udauorpadpuyecKnx CMcKoB
Crncok nureparypsl OMeIaeTcsl B KoHIE pedepaTta U IPOHYMEPOBBIBACTCS.

CBeneHMs 0 KHUrax B CIUCKE JIMTEPATYphl U3JIaratoTcs B aidaBuTHOM nopsaake. CBeaeHus o
KHUTE JTAIOTCS B CIIEIYIOIIEM MOPSIKE:

aBTOp ((haMuIMsl, UHULUAJIBI);

Ha3BaHHE, N10/3ar0J0BOK;

BBIXOJIHBIE JaHHbIE (MECTO U3/IaHuUs, U3AATENBCTBO U FOJ] U3/1aHNUs).

[Tpumep: JleannoBckuit A.A., IllerunoB FO.A.Poccust B XX Beke. YueOnuk. M.: Ilpocsemienue,

1997.

Ecnu peub uzer o crathe, HareyaTaHHOW B COOpHUKE, )KypHaJIe WM ra3eTe, TO MOocje aBTopa
Y Ha3BaHUS MyOIHMKAIIMN YKA3bIBAIOTCSI:

Ha3BaHWE COOPHUKA, KypHaIa, Ta3eThl;

MECTO W3JIaHUs U TOJ] U3aHus (eclii COOPHUK);

TOJI, HOMEp JKypHajia Wiy JIaTa BBIXO/a Ta3eThl, CTPAHUIIA.

[Tpumep: IlnenxkoB O.FO. denomeH (amm3ma: HEKOTOPHIE AaCMEKThl WHTeprpeTanuu //

O6mecTBo3Hanue B mKoie. — 1999. - Nel. — C.10-16.

B 6ubmmorpaduueckoM ONMrMcaHuM HE pa3pemiaeTcs cokpamars GaMUiIuyd aBTOPOB, a TaAKKE
3armaBusi KHUr U craredl. CokpalaroTcs TOJBKO Ha3BaHUS ropoioB: Mocksa (M.), CaHkrt-
[TerepOypr (CII06.). HazBanust 0CTaTbHBIX TOPOIOB MUITYTCS 0€3 COKPAIICHHH.

Ecny xHura msgaBanach napajulebHO B JIBYX I'OpOJaxX, Ha3BaHUS MX NPUBOJAATCS 4epe3
TOUKY C 3aIIATOH.

TpeGoBanus k oopmiieHnI0 pepepara



TekcT paboTel mumeTcs pa300punBO Ha OJHON cTopoHe JucTa (popmara A4) ¢ MIUPOKUMH
IOJIIMU  CJIEBA, CTPAHMIBI IPOHYMEpOBbIBaIOTCA. IIpu M3I0KEHMM MaTepuaia HY)KHO YETKO
BBIIETISAITh OT/JENIbHbIE 4YacTu (ab3alpbl), MIaBbl U naparpadbl HauMHATh C HOBOM CTpPaHULIBI,
cieyeT n30eratb COKpaIleHHs CJIOB.

Ecnu pabota HabupaeTcs Ha KOMIBIOTEpE, CIEAYET NMPHUACPKUBATHCS CIEAYIOMIMX MpaBuil (B
JIONIOJTHEHHUE K BBIIICYKa3aHHBIM):

— Habop TekcTa pedepara HEOOXOIMMO OCYHIECTBIATh CTaHIAAPTHHIM 12
mpudTOM;

— 3aroJOBKH clieAyeT Habupath 14 mpudToM ( BELAETIATH TOTYKUPHBIM) ;

- MEKCTPOYHBIA HHTEPBAJ NOJYyTOPHBIN;

— pasperniaercss HHTepBall MeXay ad3alamu;

— OTCTYyI B ab3anax 1-2 cm.;

— T10JIE JIeBOE 2,5 CM., OCTaJIbHBIE 2 CM.;

— HyMepalus CTPaHUIBI CHU3Y WIIM CBEpPXY MOCEPEINHE JIUCTA;

— o0beMm pedepara 5-15 cTpanui.

IHoaroroBka K 3amuTe ¥ NOPAAOK 3alIUTHI pedepara
Heo6xonumo 3apaHee MOArOTOBUTH TE€3UCHI BBICTYIIIIEHUS (TJIaH-KOHCIIEKT).
[Mopsimok 3ammThl pedepara:

1. Kparkoe cooOrmienue, XapakTepusyrolee 3aau padoThl, €€ aKTyalbHOCTh, TOJTYYCHHBIC
PE3yAbTaThl, BBIBOJ U MPEIOKEHUS.

2. OTBeThI CTYIGHTA Ha BOIIPOCHI MPEINOIaBaATENsl.

3. OT3BIB pyKOBOJUTENSA-KOHCYIBTAHTA O XOJI€ BHIMOJIHEHUS PaOOTHI.

Coeemul cmyoenmy:

Ha Bech oTBeT Ha sK3aMeHE OTBOAMTCS yaile Bcero okojo 15-20 munyt. I[Ipu oTBere
AK3aMEHATOPY MOCTapanTeCh COOIIOCTH MPUBEICHHBIC HIKE PEKOMEH IAIIHH.

» l'oToBsich K OTBETY, BBl JODKHBI BCIIOMHHTH Marepuanl MaKCHMajJbHO TOAPOOHO, W 3TO
JOJDKHO HalTu oTpaxkeHue ¢ cxeme Bamiero orBera. Ho TyT ke HEOOXOAMMO BBIIEIHUTH
IJIaBHOE, YTO HamboJiee Ba)XKHO JJI MOHMMaHMs Marepuana B 1eJIoM, HHaye Bbl cMoxere
MPOTrOBOPUTH Bce 15-20 MUHYT M HE pacKphITh cymiecTtBa Bompoca. OCoOEHHO CTPOro
clielyeT 0TOMpaTh NPUMEPhI U WILTFOCTPALUH.

» Bceryrmienne nomkHO OBITH O4eHb KpaTkuM — 1-2 ¢passr (ecam Bel  X0THTE MOIUEPKHYTH
IIPYU 3TOM BAKHOCTb U CJIOKHOCTH JAHHOI'O BOIIPOCA, TO HE TOBOPHUTE, YTO OH CIIOKEH U
BaXXEH, a TIOKAKUTE €r0 CI0KHOCTh U BaXKHOCTH).

» llone3no BHayaje TIOKa3aTh CBOK CXEMYy pAaCKphITHS BONpOCa, a YK TIIOTOM ce
JETAIN3UPOBATh.

» PacckaswiBath OyzeT sierde, eciu Bel mpenctaBute cebe, 9To OOBSCHSIETE MaTepHall OYeHb
CIOCOOHOMY M XOpOIIO TMOATOTOBIEHHOMY YE€JIOBEKY, KOTOPBIH HE 3HAeT MMEHHO 3TOTr0
paszzena, u 4yTo MpHu 3ToM Bam 00s13aTenbHO HYXKHO J10Ka3aTh BaXHOCTh JTAHHOTO pasjena U
3aUHTEPECOBATH B €TO OCBOCHUH.

» Ctporo cieaWte 3a TOYHOCTBIO CBOMX BBIPXCHHH W MPAaBHIBHOCTBIO YIOTPEOJICHHS
TEPMHUHOB.

» He nbITaiiTech paccka3arb MOOOJbIIE 33 CUST YCKOPEHUS TEMIIA, HO U HE MSIMIIHTE.

» He nemMoHCTpHpyHTE U3IUIIHETO BOJTHCHHS M HE HAIpaIIMBalTeCh HA COYYBCTBHE.



» byapre 0coOeHHO BHHMMATENbHBI KO BCEM BONpPOCAM NpENojaBarelisi, K MaJeHIINM ero
3ameyanusiM. OH mnoMokeT Bam NpPUNOMHUTH HOBBIM, JOMOJHUTENBHBIN MaTepual.
Bocnone3syiitecs ero nonaepxkoid. M y>x HU B KoeM ciydae ero He nepeduBaiite!

» He Ooiitech HONOIHUTENHFHBIX BOIPOCOB — YAl BCETO IMPETOABATENb UCIOIB3YeT UX KaK
OJMH M3 croco0oB nomMouyb Bam mim cskoHomuth Bpems. Eciam Bac mpepanu, a npu
OLIEHKE CTaBST B BUHY MPOMYCK BaXHOM YacCTH MaTepuaia, He BO3MYyLIalTeCh, a MOKaXKUTE
IUIaH CBOETO OTBETAa, IJ€ 3Ta 4YacTh CTOMT HECKOJIbKO IO3KE TOro, Ha uyeM Bsl Obuin
MIpEPBaHBI.

» llpexxae 4eM oTBeyaTh Ha JOMOJHHUTENBHBIA BONPOC, HEOOXOAMMO CHavana MPaBUIBHO €To
HNOHATH. 11 3TOro HY>XHO XOTs1 Obl HEMHOTO MOJyMaTh, HHOT/IA NIEPECIPOCUTh, YTOUYHUTH!
MIpaBWIbHO JIM Bbl MOHsUIM mocTaBieHHbINH Bonpoc. M mpu oTBeTe cienyeT coOMoaaTh TOT
K€ MPUHLUI SKOHOMHOCTH MBIIUIEHUS, a HE BBICKa3bIBaTh Oe3 pa3zbopa Bce, uTo Bbl
MOJKETE CKa3aTh.

» Bynpre nmoOporenaTenbHbl U TAaKTHYHBI, JJa)K€ €CJIM K OTBETY BBl HE TOTOBHI (3TO BUHA HE
npenojasareiis, a Bama, u nepeciaBats sk3ameH Bbl OyzneTe ToMy ke MpernogaBarelnto).

> B nepmox caaym IK3aMeHOB, KaK M HA CHIOPTHBHBIX COCTA3AHMSIX, HY’KHA BBIIEPKKA H
BoJIs K modene! He manaiite nyxom npu Heygayax! Crpemurech k nodene!

IInan-rpagux padorel Hax pedepaTom

JTanbl padoThI Conep:xkanue dopma Cpox Conep:xkanue
padoThI OTYETHOCTH HCIIOJIHEHUSI padoThI
CTyAeHTa CTyAeHTa npenoaaBaress
1. BBoaHbIit Br160op Tembl Bapuanr nana, Koncynbranus,
pedepara,
LEJb U 33]1a41 KOppeKLus
IIOUCK U paboTsI, JESTEIIBHOCTH,
03HAaKOMJICHHE C
. CIIMCOK IIpOBEPKA IUIaHA
JUTEPATYpPOH,
JIUTEPaTyphbl e(epara u
dbopmynmupoBaHue patyp pedep
CIIUCKA
LIEJIM U 3a7a4




paboTHI, JTUTEPaTyphl
COCTaBIICHUE
TIaHa
2.0cHOBHOH Pabora Han Kpatkue VYerHoe
OCHOBHBIM TE3HCHI, cobecenoBaHue,
colepaHUeM U | OAPOOHBII
WHINBUTyaTbHAS
3aKITIOYCHUEM 1aH paboThI, JUMBHILY
KOHCYJIbTAIIUS
pedepara YEepHOBBIC YIbTatud,
3anucu KOpPEKIH
3. Odopmienue 3aBepieHHbIN [IpoBepka,
3aKTFOUUTENBHEIN | pedepara pedepar peleH3upOBaHNE
paboThl,
BO3BpaT
pedepara
4. 3amura ITonrorosxka k 3amura [Tpunsitue
pedeparta 3aIuTe pedepara 3aIUTHI
pedepara
MMPUJIO)KEHUE 3

KOHCHCKTI/IPOBaHI/Ie — KpaTKO€ 1 MMOCICA0BATCIbHOC U3JIOKECHUC COACPIKAHUA IIPOUNTAHHOTO.
KoHcneKT — CIOXHBIH CIIoco0 H3JI0KEHUS COACPKAHUA KHHUI'M WM CTAaTbU B JIOTHYECKOMN
noCJaCaJ0BaTCIIbHOCTH. Koncnekr AKKYMYJIUPYCT B cebe npeabIAymume BHUAbI 3allMCH, I1O3BOJIACT
BCCCTOPOHHE OXBAaTHUTL COACPKAHWC KHUI'HM, CTATbH. HO3TOMy YMCHHUEC COCTAaBJIATH ILJIaH, TC3HUCHI,

ACJIaTh BBINIMCKH U APYTrUc 3a1iMCu OMPECACIIACT U TEXHOJIOTNIO COCTABJICHUA KOHCIICKTA.

Memooduueckue pekomeHoauuu O COCHABAEHUI) KOHCnEeKma:

|.BHUMATENBHO NPOYUTANTE TEKCT. Y TOYHUTE B CHPABOYHOW JINTEPATYpE HEMOHSATHBIE CIIOBA.

HpI/I 3aIlluCu HE 336}’)II)TG BBIHCCTH CIIPABOYHBIC JAaHHBIC HA IOJIA KOHCIICKTA,



2 .Brigenure rimaBHOE, COCTABETE IUIAH;

3.Kpatko chopmymnnpyiiTe OCHOBHBIE MOJOKEHUS TEKCTa, OTMETHTE apryMEHTAINIO aBTOpa;
4.3aKOHCTIEKTUpPYHTE MaTepual, 4eTKO cleays IMyHKTaMm IulaHa. llpu KOHCIEKTHpOBaHUU
CTapaiTeCh BBIPA3UTh MBICIb CBOMMM CJIOBAMH. 3aIIUCH CIEAYET BECTH YETKO, SICHO.

5.I'pamoTHO 3anuceIBaiTe NUTATHL. [L{UTHPYS, yUIUTHIBAUTE TAKOHUYHOCTD, 3HAYUUMOCTD MBICIIH.

B Tekcre KoHCHEKTa KenaTelbHO MNPUBOIUTH HE TOJNBKO TE3HCHBIC TMOJOXKEHUS, HO U HUX
nokaszarenbcTBa. [Ipu odopmiieHHH KOHCHEKTa HEOOXOAMMO CTPEMHTHCS K €MKOCTH KaXKJIO0TO
npeioKeHnss. MBpICAH aBTopa KHUTH CIEAyeT u3laratb KpaTko, 3a00Tsich O CTUE H
BBIPA3UTEILHOCTH HATMCAHHOTO. UHCIIO OTIONHUTENBHBIX JIEMEHTOB KOHCIIEKTA JJOJDKHO OBIThH
JOTUYECKH  OOOCHOBAHHBIM,  3allMCH  JOJDKHBI  paclpeiensiTbCsi B OIpPENeIeHHON
MOCJIEZIOBATEILHOCTH, OTBEYAIOIIEH JIOTMYECKOM CTPYKType MpousBeneHus. s yTouHeHUs u
JIOTIOJTHEHUST HEOOXOAMMO OCTaBIISATH TMOJS.

ITPUJIOKEHHUE 4

Memoouueckue pekomeHoauuu o HANUCAHUIO COOOULeHUA:

CooluieHue — 3T0 COKpallleHHAas 3anKch HH(pOpMannu, B KOTOPOil OKHBI OBITH OTPa)KEHbI OCHOBHBIE
MIOJIOKEHHUS TEKCTA, CONMPOBOXKIAIOIINECS apryMeHTaMHt, 1—2 caMbIMM IPKUMU U B TO %€ BpeMs KPATKUMHU
MIpUMEpaMH.

CooOuieHne cOCTaBISIETCS 110 HECKOJIBKMM HCTOYHHKAM, CBS3aHHBIM MEXIY CO00il OIHOH TeMoH.
BHauane w3yuaercs TOT WCTOYHHMK, B KOTOPOM [[aHHAs TeMa M3JIOKEHAa HauOoiee IOTHO W Ha
COBPEMEHHOM YPOBHE HAay4HBIX M MPAKTHUCCKUX IOCTMXKEHHH. 3allCaHHOE COOOLICHHE OMOIHSACTCS
MaTepHalioM JPYTUX UCTOYHUKOB.

JTansl NOArOTOBKH COO0LICHUSI:

1. ITpounTaiiTe TEKCT.



2. CocTaBbTe €ro pa3BepHyTHIH IUIaH.

3. IlomymaiiTe, Kakue 4acTH MOXKHO COKPATHTh TaK, YTOOBI cofep)kaHue ObUIO MOHSATO MPaBHIBHO H,
IJ1aBHOE, HE UCYE3IIO.

4. O0beaAuHUTE ONU3KHUE 110 CMBICITY YaCTH.

5. B kaxnod 4YacTW BBIJENUTE IJIABHOE M BTOPOCTEIIEHHOE, KOTOPOE MOXKET OBITh COKPAILIeHO IpH
KOHCTIEKTUPOBAHUH.

6. IIpu 3amucu cTapaiTech CI0KHBIE IPEUIOKECHUS 3aMEHUTD IIPOCTHIMU.

TemaTtuueckoe M CMBICIOBOE E€IMHCTBO COOOIIGHHSI BBIPa)KaeTcsi B TOM, YTO BCE €r0 KOMIIOHEHTHI
CBSI3aHBI C TEMOW TIEPBOMCTOYHHKA.

CooOuieHne  JODKHO cofepkaTh MH(opMauuio Ha 3-5 MHH. UM CONPOBOXKIATHCS INPE3CHTALNEH,
CXeMaMH, PUCYHKaMH, Ta0IUIIaMH U T.JI.

IMPNJIOXKEHUE 5
MeToan4yeckue peKOMEHIANNN 10 COCTABJICHHUIO IPEe3eHTAI NN

Tpebosanus k npezenmayuu

Ha nepBowm cnaiine pazmeraercs:

Ha3BaHUE NIPE3CHTALINH;

asrop: ®MO, rpynna, Ha3BaHUE Y4EOHOTO YUpEXkI€HUs (COAaBTOPHI YKa3bIBAIOTCS B al(haBUTHOM
MOPSAJKE);

rof.

Ha BropoM crnaiine yka3piBaeTcs cojep>kanue paboTbl, KOTOpPOE JIydine OpOPMUTH B BHJIE
TUIEPCCHIIOK ([UIs1 THTEPAKTUBHOCTHU IIPE3EHTALINH).

Ha nocnennem cnaiifie yka3plBaeTcs CIIUCOK MCIIOIBb3YyEMON JIUTEPATYphl B COOTBETCTBHUHU C
TpeOOBaHUSIMU, UHTEPHET-PECYPCHI YKA3bIBAIOTCS B IOCJIEIHIOI0 OUYEPEIb.



Odopmnenue craii1oB

Criie

HE00XOMMO COOMI0IaTh €AUHBIN CTUIIb OOPMIICHUS;

HYXKHO U30erath CTHIIEH, KOTOpbIe OYIyT OTBIEKATh OT CaMOit
Mpe3eHTAIINH;

BCIIOMOTaTeNnbHast nH(opMarus (YIpaBisioe KHOKN) He
JIOJDKHBI peo0i1afaTh HaJl OCHOBHOM MHGOpMaIHel (TeKcCT,
PHUCYHKH)

don

it poHa BRIOUPArOTCsI 00Jiee XOIOHBIE TOHA (CUHUHN WIIN
3€JICHBIN)

Hcnons3oBanue
LBETA

Ha OJIHOM cllaiifie peKOMEeHAyeTCs UCIOIb30BaTh He OoJiee Tpex
[IBETOB: OJIWH Jy1si )OHA, OJMH JIJISl 3aTOJIOBKOB, OJIMH JIJISl TEKCTA;
Ju1st pOHA M TEKCTA MCTIOIB3YIOTCS KOHTPACTHBIC 1IBETA;

0co00€ BHIMAaHHUE CJIeyeT OOpPaTUTh Ha LBET THIIEPCCHIIOK (110 U

MOCJI€ UCTIOJIB30BAHMS)

AHUMAIIMOHHBIE

3 PeKTHI

HY)KHO HCITOJIb30BaTh BO3MOKHOCTH KOMITBIOTEPHOW aHUMAITUU
JUTSL TIpeJICTaBIIeHUs HH(OpMAITMK Ha Claie;

HE CTOMT 3JIOYHOTPEOATh pA3TUIHBIMU AaHUMAIIMOHHBIMU

s dexraMu; aHUMaIMOHHBIE A()(HEKThI He TOHKHBI OTBJICKATh
BHUMAaHUE OT cofiep Kanusi HH(QOpMaIlMK Ha cllaiie

Hpe,Z[CTaBJ'ICHI/IC HUH

bopmanuu

CJICAYCT UCIIOJIb30BATh KOPOTKHEC CJIOBA U MMPCATIOKCHUSA

BpPEMCHaA IJ1arojioB J0JKHO OBITh BC31€C OAMHAKOBBIM;

Conepxxanue .
uEbopMATIT — CIeayeT UCIOJIb30BaTb MUHUMYM IIPEAIOTOB, HApEUuH,
IIPUIIAraTeNIbHbIX;
— 3aroJIOBKH JIOJKHBI IPUBJIEKAaTh BHUMAHUE ayIUTOPUH
— TPEeNNOYTUTENIEHO TOPU30HTAILHOE PACHOI0KEHHE HH(POPMALINY;
Pacnionoxenune — Haubosnee BaxkHas MH(OpMaIMs JOJKHA paclioylaraThCsl B IEHTPE
uHpOpPMALUN  Ha JKpaHa;
CTpaHMIIC — €CJIM Ha CJlaiJe pacroyaraeTcs KapTHHKa, HaJIUCh JOJIKHA
pacnoJjiaraTbCs o Her
— Ui 3aroJI0BKOB HE MeHee 24;
— I ocTalbHOM MH(OpMannu He MeHee 18;
— 1mpudTh 63 3aceyeK Jierye YUTaTh ¢ OOJBIIOr0 PACCTOSHUS;
Ipudrs — HeJb3s CMEUIMBATh pa3Hble THIBI HIPU(TOB B OJJHOM NMpe3eHTALINY;
—  JUIs BBIIEJICHUS. MH(OPMAIMH CIIeyeT UCIOIb30BaTh KUPHBIN
HIPUQT, KypCUB WU TOAUEPKUBAHHUE TOTO K€ TUIIA,;
—  HEJb3s 310yNOTPeOIIATh NPOIUCHBIMU OYKBaMU (OHHM YMTAIOTCS
XY)KE, YeM CTPOUHbIE).
Crnenyer UCIoNb30BaTh:
Croco0sl — paMKW, IPaHMIIBL, 3AJIUBKY
BBIJICIICHUS — pasHble [BeTa MIPUPTOB, IUTPUXOBKY, CTPEIKU
HHpOpMALIH — PHUCYHKH, TUarpaMMbl, CXeMbI JUIsl WIUTIOCTPALUK Haubosee
BaXHBIX (PaKTOB
O6nem — HE CTOWT 3aIlOJHSTh OJMH CJIAai CIUIIKOM OOJBIINM 00BEMOM
vHpopmanun UH(OPMAIUK: JIFOU MOTYT €AMHOBPEMEHHO 3aIIOMHUTH He Ooee




TpeX (aKkToB, BHIBOJIOB, OIIPEIEICHUN.

— Haubosplas 3pPEeKTUBHOCTH TOCTUTAETCs TOra, Koraa
KJIIOYEBBIE ITYHKTHI OTPAYKAIOTCS IO OTHOMY Ha KaKJIOM
OTIEJILHOM CIaie.

Jnis obGecrieuenust pa3HoOOpa3us clieayeT UCIOIb30BaTh Pa3HbIE BUbI

Bungp! cnaiinos .
CJIAMIOB: C TEKCTOM, C TaOJIHMIIAMH, C TMarpaMMaMH.

Kpurepuu olieHKHU npe3eHTaluu

Kputepuu onieHku Conep)xaHue OLEHKH
1. ConeprxaTenbHbIi | TPaBUWIBHBIN BEIOOP TEMBI, 3HAHHE MTPEIMETa U CBOOOJHOE
KpUTepuit BIIaJICHUE TEKCTOM, I'PaMOTHOE MCIOJIb30BAHNE HAYYHON

TCPMUHOJIOTHH, UMITPOBU3AlIM, pequOﬁ OTUKET

2. Jlornueckuil KpUTEPUH | CTPOMHOE JIOTUKO-KOMIIO3ULIMOHHOE ITOCTPOEHUE PEUH,
JIOKa3aTeIbHOCTh, APT'YMEHTUPOBAHHOCTh

3. PeueBoii kpurepuit UCIIOJIb30BaHME SI3BIKOBBIX (MeTa(opsl, Gpa3eororu3msl,
MOCJIOBUIIBI, TOTOBOPKH U T.JI.) U HESI3BIKOBBIX (11032, MaHEPHI U
Tp.) CPEACTB BBIPA3UTENBHOCTH; (POHETUYECKAsT OpTaHU3AIS
peuu, NpaBUIbLHOCTD yIAPEHUs, YeTKasl AUKIUS, TIOTHYECKUE
yIapeHusi u Mp.

4. [Icuxonornyeckuit | B3auMoJieicTBHE ¢ aymuTopuei (mpsiMas 1 oOpaTHas CBS3b),
KpuTepuit 3HAaHUE U YUET 3aKOHOB BOCIIPUSATHUS PEUYH, UCIIOTIb30BAaHUE
pa3IMYHbIX IPUEMOB IPUBJICUCHHS U AKTUBU3ALIUU BHUMAHUS

5. Kputepuii cobmoaenus | coOmoaeHsl TpeOOBaHHA K IEPBOMY H ITOCIIEAHUM claiiam,
IM3alH-IPTOHOMUYECKHX | TPOCIICKUBACTCS 000CHOBAHHAS TIOCIIEA0BATEILHOCTD CIIAIOB 1

TpeboBaHUI K | nH(pOpMALIUU HA CIaiiIax, HEOOXOAUMOE U IOCTATOYHOE
KOMITBIOTEPHOM KOJIMYECTBO (POTO- M BUICOMATEPUAIIOB, YUE€T OCOOCHHOCTEH
MpPE3EHTALUU BOCTIpHUSTHS TpaduuecKoi (WILTIOCTPATUBHON ) HH(OpMAITUH,

KOppeKTHOe codyeTanue GhoHa u rpaduku, AM3aiH Npe3eHTALIH
HE IPOTUBOPEUNT €€ COIEPKAHUIO, IPAMOTHOE COOTHECEHHUE
YCTHOT'O BBICTYIIJICHUS U KOMIIBIOTCPHOI'O COMMPOBOKIACHUA,

oO11ee BreyaTaeH!ue OT MYJbTUMEIMIMHON TPE3CHTAIINHT




	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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	Составить интервальный вариационный ряд. Построить гистограмму распределения случайной величины числа пропущенных рабочих дней. Вычислить среднее арифметическое, размах, моду и медиану.
	№ 3. В таблицу занесены оценки за технику и за артистизм по фигурному катанию, выставленные судьями.
	№2. В ходе проведения эксперимента получен следующий набор данных:
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	Составить интервальный ряд, выбрав число частичных интервалов равное 7. Построить гистограмму распределения случайной величины. Вычислить среднее арифметическое, размах, моду и медиану.
	№ 3. В таблицу занесены оценки за технику и за артистизм по фигурному катанию, выставленные судьями.


