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1. Heau u 3aga4u JMCUHUNIHHBI

L]envio OCBOCHUS AUCUMILIUHBL «[Ipakmukym no pewieHuro 3a0ay no 31emMeHmapHou
Mamemamuxey  ABIsSeTCS (QopMuUpoBaHHME ©0a3bl A pa3BUTUS  NPOECCHOHATBHBIX
KOMIIETEHIIM B cdepe peanusanuu mporpammbl «MaTemaTHKa» B OCHOBHOM IIKOIE
Pa3IMYHOTO YPOBHS U HAIIPABJIEHHOCTH € UCIOJIb30BaHUEM Pa3HOOOPa3HBIX METOJ0B, (GOpM U
TEXHOJIOTHil, B COOTBETCTBUU C MHIUBUIYATbHBIMH OCOOCHHOCTSIMU YUYaIIUXCSI.

3aoauu uzyvenuss OUCYUNIUHLL:

- (opmupoBaHUE CHUCTEMBl YMEHUM, CBSI3aHHBIX C MPAKTHUKOW pelIeHUs 3aJad Kypca
MaTeMaTHUKHA OCHOBHOM IITKOJIBI;

- O3HAaKOMJICHHE CTYJCHTOB C COJEp)KaHHEM pa3MYHbIX CHCTEM 3aJady Kypca
MaTeMAaTHUKHA OCHOBHOM IITKOJIBI;

- aKTyanu3alys.  MEXIPEIMETHBIX  3HAHUM,  CIOCOOCTBYIOIIUX  MOHUMaHHUIO
CoJIep’KaHusl MaTEMaTUYECKOH 3a/1a4u U MPoLIecca €€ pelIeHMUs;

- aKTyanu3alus MEXIUCUUIUIMHAPHBIX  3HAHUW, SABISAIONIMXCS  OCHOBOM s
KOHCTPYHPOBAHHsS COJIEp)KaHHWs Kypca MaTeMaTHKH OCHOBHOM MIKOJBI C  Y4E€TOM
WHAWBUAYATbHBIX OCOOEHHOCTEN yUaIuXcs;

- obecrnieueHre yCIOBUM IS aKTUBU3AIMH TTO3HABATEIILHON JIEATEIILHOCTH CTYICHTOB
u (GOpPMUPOBAHMS Y HUX OMNbITA MaTEMaTHUECKON AEATEIbHOCTH B XOJE pelIeHHs 3aaad
3JIEMEHTapPHON MaTEMATHKH;

- CO3JJaHNe YCIOBUW JJis OpraHu3aliu 00pa30BaTENBHOTO Tpollecca Ha OCHOBE
WCTIOJIB30BAaHUS TIEIarOTUYECKUX TEXHOJIOTHHA M (OPM B3aMMOACHUCTBUS, CIIOCOOCTBYIOIINX
(OpMUPOBAHUIO OCHOBBI JIsi Pa3BUTUSA MPOPECCHOHATBHBIX KOMIIETCHIIUN, CBSI3aHHBIX C
peanusanue nporpammel «MaTemaTuka» B OCHOBHOM INKOJE pa3jIMYHOTO YPOBHSA H
HAIPaBICHHOCTH;

- CTUMYJINPOBAHUE K CAMOCTOSITEIbHOM JAESITEbHOCTH IO OCBOEHHUIO COJEp’KaHUs
JTUCHUILTAHBI U (POPMUPOBAHUIO HEOOXOIUMBIX KOMIETEHITHIA.

[Ipy OCBOGHMM [aHHOW JWCHMUIUIUHBI  YYUTHIBAIOTCS  TPYAOBBIE  (DYyHKIUU
npodeccuonansHoro crangapra «llemaror (memaroruueckas IesITENbHOCTh B JIOIIKOJIBHOM,
HAYalbHOM OOIIeM, OCHOBHOM 0O0IeM, cpeaHeM oO0mieM o0pa3oBaHuU) (BOCIUTATEINbD,
YUHTENb)», yTBepkaeHHoro Ilpukazom MuHuctepcTBa TpyAa U COLHAIBHON 3alllUThI
Poccuiickoii @enepanuu ot 18 oxTs10pst 2013 1. Ne 544H.

2. MecTO IMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NMPOrpaMMbl

Jucuunmuna «IIpakTukymM 10 pemeHuro 3ajad I0 DJIEMEHTApHOM MaTeMAaTHKE)
OTHOCUTCA K oOsi3arenbHOM yactu bioka 1 muctumuma (b1.0.07.16). 3Hanus u ymeHwus,
MOJIyYEHHBbIE CTYACHTAMU TNPHU HW3YUYEHUU JUCHUIUIMHBL «DJEMEHTapHas MaTeMaTUKay,
SBJISIETCSl 02301 MPAKTUYSCKUX 3HAHWM WU YMEHHUN, HA OCHOBE KOTOPOU OYIyT pacKpbhIBATHCA
METOAMYECKUE ACMEKThl MPEMNOJaBaHMsI KOHKPETHBIX TE€M UIKOJIBHOTO Kypca MaTeMaTHKHU.
[ToaToMy OCHOBHOE BHMMaHHE B MpOrpamMMme Kypca OTBEICHO TE€M pasjeiiaM, KOTOphIe TECHO
CBA3aHbl CO IIKOJBHOM MaTeMaTUKOW. JIMCHUIUIMHA OTHOCHUTCA K YHCIY HPUKIAAHBIX
MaTeMaTHYeCKUX IUCIHMIUIMH U €€ U3ydyeHHe Oazupyercs Ha 3HAHMUAX CTYJIEHTaMH OOIIMX
pa3aesoB MIKOJBHOIO Kypca MAaTEMaTUKH.

[IpepexkBU3UTHl AUCHUIUIMHBI: METOJMKAa OOy4YeHUs MaTeMaTHKe; MaTeMaTH4ecKun
aHanu3, anredpa, reoMeTpusl.

[TocTpekBU3UTHl JUCHUIUIMHBL: MeToANKa oOydeHus marematuke, Ilemarornueckas
MpaKkTHKa.

3. d)opMupyeMble KOMIIETCHIUA U UHAUKATOPLI UX TOCTHKCHUSA 110 TMCHUIIJIMHE

Koapl Conep:kanue KOMIeTeHIUI Koa u HaumeHOBaHMe MHAMKATOPA
KOMIIeTEeHIIUH JOCTHKeHHS KOMIIeTEeHIIUH




yHusepcajbHHbIe (YK):

VYK-1

Crioco6eH oCyIIeCTBISITh

IIOUCK, KPUTUYECKUM aHAIINU3 U
CHHTE3 HH(POPMALIUU, IPUMEHATh
CUCTEMHBIN MOJXOA JUIsl pEICHUS
ITOCTABJICHHBIX 3a7a4

VK-1.1. 3HaTh: METOABI KPUTUUECKOTO
aHaJdn3a M OLEHKH COBPEMEHHBIX
Hay4YHbIX JOCTH)KCHHI; OCHOBHBIE
MPUHIUITBI KPUTHUECKOTO aHAIN3a.
VK-1.2. VYwmerb: mnonydarb HOBBIE
3HaHUS HA OCHOBE aHajlu3a, CUHTE3a U
JIPYrUX METOJIOB; cOOMpaTh JlaHHBIE
[0 CIOKHBIM Hay4HBIM Mpobiemam,
OTHOCSIIUMCS K TpodecCHOHATbHON
obnacrtu; OCYHIIECTBIISAITh  TOWCK
nH(poOpMallid M pEIIeHUH Ha OCHOBE
SKCIIEPUMEHTAJIBHBIX JICVCTBUA.
VK-1.3. Bunagerb: wuccieqoBaHUuEM
npobiem npogeccuoHaTbHON
NEeATEIbHOCTH c MIPUMEHEHNUEM
aHaJu3a, CUHTE3a U JIPYTUX METOOB
WHTEJUIEKTYJIbHON NEeATEIbHOCTH;
BBISIBJICHHEM HAy4YHBIX TpoOJeM W
HCIIO0JIb30BAaHUEM aJICKBaTHBIX
METOIOB JUTSt ux pelieHus;
JEMOHCTPUPOBAHUEM OIICHOYHBIX
CY)KICHU B PEIICHUU MPOOIIEMHBIX
npodeccruoHabHBIX CUTYaLIUH.

npodeccuoHaIbLHbIE

(TTKC):

[TIKC-4

Cniocoben dhopmupoBaTh
Pa3BUBAIONIYI0 00pa30BaTENBHYIO
cpeny TSt JOCTYKEHUS
JUYHOCTHBIX,  TNPEAMETHBIX |
MeTaInpeIMETHBIX pe3yJIbTaToB
o0yueHHs CpeAcTBaMu
MIPEToIaBAeMbIX y4eOHBIX
IPEeIMETOB

[IKC-4.1. 3HaTh MECTO
MPEToaBaeMOT0 npeaMera B
CTPYKType Yy4eOHOIl [AedaTeIbHOCTH;
BO3MOYXHOCTH npeaMera 1o
dbopmupoBannio YVY]I; cnenuaibHbIe
MpUEMbl BOBJICUCHUS B  y4eOHYIO
JeSITeNIbHOCTD o peaIMeTy
o0yyaromuxcs c pa3HBIMU
00pa3oBaTeNbHBIMUA  MTOTPEOHOCTSIMH;
yCTaHaBIINBATh KOHTAKTBI c
0o0y4aroluMuUCsl pa3HOro BO3pacTta u
ux POIUTENSIMH (3aKOHHBIMU
MIPEICTaBUTEISIMHU), OPYTUMH
MeJarornyecKuMu u UHBIMH
paboTHHKAMU; COBpPEMEHHBIC
MeJarorn4ecKue TEXHOJIOTHH
peanuzanuu KOMIETEHTHOCTHOT'O
MOAXO0Jla C YYETOM BO3PACTHBIX H
WHAUBUAYaTbHBIX ocobeHHocTel
00y4JaromuXcsi; METOABI U TEXHOJIOTUU
MOJIUKYJIBTYPHOTO,

Qg QepeHIIMPOBAHHOTO u
Pa3BUBAONIETO OOYYCHHS.

[IKC-4.2. VYmerp wucnoib3oBaTh U
arpoOupoBaTh crieragbHbIe
MOAXOJbl K OOYYeHHIO B IEJIX
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BKJIIOUEHUST B  0oOpa3oBaTeNbHBIN

nporiecc BCEX KaTeropui
oOy4aromuxcs; MPUMEHSITh
MICUXO0JIOTO-IIeIar OrMYECKHe

TEXHOJIOTHH (B TOM qucie

WHKJIFO3UBHBIC), HEOOXOJMMBIC IS
aZpecHo paboThl C Pa3IUYHBIMU
KOHTUHTCHTAMH ydaruxcs:
oJlapeHHbIE TeTH, COLIMATBHO
ySI3BHMBIC JIETH, II€TH, IOMABIINE B
TPYAHbIE  JKW3HEHHBIC  CUTYaIlUH,
JeTU-MUTPAHTHI, IETU-CUPOTHI, IETH C
0CcO0OBIMU o0Opa3oBaTeNbHbIMU
MOTPEOHOCTAMU  (QYyTUCTBI, AETH C
CHHIPOMOM Je(dUINTa BHUMAHUS W
THIIEPAaKTUBHOCTBIO M JIp.), OETH C
OTpaHUYCHHBIMU BO3MOKHOCTSIMHU
3M0pPOBBS, JETH C  JCBHALUSIMHU
MOBEJICHUSI, JIETH C 3aBUCHUMOCTBIO.

TIKC-4.3. Bnanets HaBBIKAMU
oOydeHus u JINarHOCTUKHU
o0pa3oBaTeNbHBIX  pE3ylbTaTOB  C
y4eTOM cienupuKu y4eOHOI

JTUCLUIUINHBL M PpeabHBIX y4eOHBIX
BO3MOKHOCTEH  BCEX  KaTeropuu
o0yyaromuxcs; HpUeMaMH  OLIEHKU

o0pa3oBaTeNbHBIX pE3yJIbTaTOB:
dopMupyeMbIX B IpENoJaBacMoOM
MpEaAMETE MPEIMETHBIX "

MCTAIIPpEAMETHBIX KOMHGTGHHHﬁ, a
TAKXXE OCYHICCTBIIATH (COBMCCTHO C
HCI/IXOJ'IOFOM) MOHUTOPHHT
JIMYHOCTHEBIX XapaKTCPHUCTHUK.

ITKC-7

CriocoOeH BBIACTATh CTPYKTYPHBIC
AJICMEHTHI, BXOJSIIUE B CHUCTEMY
MO3HAHUS MpeIMeTHOM obnactu (B
COOTBETCTBUM C TpodmwieM ¢
YpOBHEM o0y4deHus),
aHAIM3WPOBATh WX B CIUHCTBE
COJIepKaHus, bopmbl u
BBITIOJTHSAEMBIX (YHKITHIA

IIKC-7.1. 3HAaTh: CTPYKTYpHBIE
9JIEMEHTHI, BXOJSIIME B CHUCTEMY
MO3HAHUS  MPEAMETHON  001acTH,
TEXHOJIOTHHM aHalu3a UX B CIUHCTBE
coniepkanusi, GOPMBI U BBITTOTHSAEMBIX
GYHKITHIA.

TIIKC-7.2. YMeTh: BBLACIISITH
CTPYKTYPHBIE 3JIEMEHTHI, BXOJSIIUE B
CUCTEeMY  TO3HAaHUA  NIPEeIMETHOU
00J1aCTH, TEXHOJIOTMM aHalu3a HX B
eAMHCTBE cojaepxkaHus, (opmMbl U
BBITIOJTHSIEMBIX (DYHKITHM.

TIIKC-7.3. Bmagetrhb: TeXHOJIOTHIMH
OTIpEICTICHUSI U aHAJIN3a CTPYKTYPHBIX
JJIEMEHTOB, BXOJAIIUX B CHCTEMY
MIO3HAHUS IPEIMETHON 00IaCTH.

[IKC-11

Cnocoben POCKTHPOBATH
coJiepKaHne 00pa3zoBaTEeNbHBIX
POrPaMM M HX JICMEHTOB

I[IKC- 11.1. 3Hath CyIIHOCTHBIE
XapaKTEPUCTUKA  00pa3oBaTEIbHOM
cpenibl, 00pa30BaTENbHBIX MPOTPAMM,




WHIUBUAYAIBHBIX 00pa30BaTeIbHBIX
MapuipyToB; CHOCOObBI ¥ HpPUEMBI
MeJaroruyeckoro  MpOeKTHPOBAHUS
o0pa3oBaTenbHON cpepbl,
o0Opa3oBaTeNbHBIX  IpOrpaMM U
UHAMBUAYAIbHBIX 00pa3oBaTelbHbIX
MapIpyTOB.

I[IKC- 11.2. YmeTp mnpOEKTHPOBATH
pabouue IIPOrpaMMbl y4eOHBIX

JHUCIUTLINH «MarteMaTuka,
«Anrebpay, «I"eomerpus»,
«MatemaTudecKkui aHaIm3,
«Dusukay, IUIAH-KOHCIIEKT u

TEXHOJIOTHYECKYI0  KapTy  YpOKOB
MaTeMAaTUKU U (PU3HKH

IIKC- 11.3. Bnagerr HaBBIKAMH
MIPOCKTUPOBAHUS OCHOBHBIX i
JIOTIOTHUTENBHBIX ~ 00pa30BaTENbHBIX
MIPOrpaMM IO MAaTEMAaTHKE U (hU3HKE.

4. CrpykTypa M coaep:kaHue JMCHUILIUHBI «I[IpakTMKYyM IO pemeHHI0 3aJa4 10
3JIEMEHTAPHOI MaTeMaTHKe»
4.1. CTpyKTypa IMCHHILIHHBI

OO0mast TpyA0€MKOCTh TUCHHUIIINHBI 73a4€THBIX eIUHUIIbI, 252 vaca. (AyIuTOpHBIE —
132: nexuuu — 60 4, nmpakTUYEeCcKUe 3aHATHSI — 72 U)

TpynoemMKkocCTs,
B 5 akajl. 4acoB
Uz paboThI
AP 7 8 9
BCETO
CEMECTp CEMECTp cemecTp

OO0mas Tpy10eMKOCTh 2(72) 2(72) 3(108) 7 (252)
KonTakTHas padora: 40 40 66 146
Jlexmum (JIek) 18 12 30 60
[Tpaktuueckue 3ansatus (I1P) 18 24 30 72
KonTakTHasi pabora B mepuoj
TEOPETHYECKOr0 00yUeHuUst 4 4 5 13
(Kou1TO)
KonTakTHas padora B nepnon
NMPOMEKYTOYHOM aTTecTalluu 1 1
(KonTIIA)
IIpomeskyTOUHAs aTTecTALMS

26 26
(3a4eT, IK3aMeH)
CamocrosiTeibHas padoTa: 32 32 16 80
caMoOmnoAroToBKa (TpopaboTka u
IIOBTOPEHHE JEKLIUOHHOI'O 16 16 3 40
MaTtepuana u MaTepuaia
y49eOHUKOB M Y4€OHBIX TOCOOMIA)




IOATOTOBKA K

NPaKTUYECKUM

3aHATUAM

16

16

8 40

4.2.1lpumepHblii TeMATHYECKHI IUIAH M COAEP:KaAHUE Y4eOHOH M CHUIIIUHBI
«[IpakTHKYM 1O pelIeHHMIO 3224 MO 3J1eMEHTAPHON MaTeMaTHKe» JJsl
CTY/A€HTOB O4HO# GopMBbI 00yUeHUA

Ne | Pazgen nucnurivnHbl Bunsr yueOHOM | DOpMBI  TEKYLIEro  KOHTPOJIS
/i % paboThI YCIEBAEMOCTH, MPOMEKYTOUYHOM
g (B gacax) aTTecTaluu
3 |73 |13 |CPC

1. | Maremarnyeckas u| VIl |6 6 8 Pabora B Mambix rpymnmax

CIOJKETHas 3a7a4ya Brimonnenue MACbMEHHOTO
JIOMAILTHETO 3aJaHusl.
BrinonHeHue camMoCTOSATENBHOU
paboThl

2. | 3agauu Ha IE€IMMOCTh Vil |2 2 6 «Mo3roBoi mTypM»

BelnonHenue MACbMEHHOTO
JIOMAILIHETO 3aJaHusl.
BeinmonHeHne camMoCTOATEIbHOU
paboThI

3. | YpaBHeHnus, HepaBeHctBa | VII | 6 6 10 VYcrHblil onpoc
U UX CUCTEMBI BrlnonHeHne NMCbMEHHOTO

JIOMAIIIHETO 3aJaHusl.

TPKM

TPYIIIOBOTO PELIEHUS
TBOPUYECKHUX 3a4a4
BeinonHenne caMocToATeIbHON
paboThI

4. | Ucnonw3oBanue cBouctB | VII | 4 4 8 TectupoBanue
GyHKUMI TpU  perieHun
ypaBHEHU U HEPABEHCTB

Konraktnass pabora B | VII 4 3auer
MIEPUOJT  TEOPETHUECKOTO
o0y4eHus
KonrakTHass pabGoTta B
IIEpUOJ  TPOMEKYTOYHOMU
aTTecTaluu
Bcero 3a cemecTp VII |18 18 32 72 (2 3.e.)

3. Pewenue VII | 8 16 20 «Mo3roBoy mTypmM»
F€OMETPHYECKHUX 3a1a4 CooOuieHue 1o TeMe 3aHITUs
(nnaHumeTpus) TPKM

Brinonnenue MUCHbMEHHOTO
JIOMAIIHETO 3a/1aHMUsL.
BrlnonHeHue camMocTosITENbHOMN
paboThI

6. I'eomeTrpuueckue VIII | 4 8 12 Coo011eHne 1mo TemMe 3aHITHs
IIOCTPOEHHUS Ha TUIOCKOCTH TPKM

Brinonnenue MUCBbMEHHOTO
JIOMAIIIHETO
3a/1aHUS.TPYNIIOBOTO  pELICHUS
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J0Ka3aTCJIbCTBO
HepaBeHCTBa B TCOMECTPHUUICCKUX 3aadax.

TBOPYECKHUX 3a4a4
Konraktnas pabora B | VIII 4 3auer
MEepHoJ] TEOPETUUYECKOIO
o0y4eHus
KonrakTHass pabGoTta B
IIEpUOL  MPOMEKYTOYHOMU
aTTecTaluu
Bcero 3a cemectp VIIT |12 24 32 72 (2 3.e.)
Pemenue IX 16 16 8 «Mo3roBoi mTypm»
FEOMETPUUECKUX  3ajad Coo0l1eHne mo Teme 3aHATHS
(cTepeomeTpusi) TPKM
Boinonnenue MIMCbMEHHOTO
JIOMAIITHETO 3aaHusl.
BrinosnHeHne camMoCTOSTENBHOU
paboThl
TectupoBanue
N36pannbie IX 14 14 8 Brinonnenue MUCHbMEHHOTO
HECTaHJApTHBIE  3aJaud JIOMAILTHETO 3aJaHusl.
IIKOJIBHOTO Kypca BrinosiHeHne camMoCTOSTENLHON
MaTeMaTHKU paboThI
KonraktHas pabora B | IX 63K3aMeH
MEpPUOJ]  TEOPETUUYECKOIO
o0Oy4eHus
KonrtakTHass paboTta B
MepHoj, TMPOMEKYTOUHOM
aTTecTaluu
Bcero 3a cemectp IX 30 30 16 108 (3 3.e.)lIpomexyrouHas
aTrecranus 26
KonrakTHass  pabdora B
nepuos TeOPeTHYeCKOro
o0yyeHuss M B  Tepuoa
NMPOMEKYTOYHON ATTECTALMH -
13
Bceero 60 72 80 252 (73.e.)
4.3. Copep:xxkanue pa3aeioB TUCHHILINHBI
VII cemecTp
Tema 1. MaTeMaTnueckas U CIOKeTHas 3a7ada
Tumonorust ~ CIOXKETHBIX  3amad.  Apudmeruueckuit,  anreOpandyeckuidi  u

Tema 2. 3aaun HA IEITUMOCTb.
Hatypanbnbie u nensie yrcna. OCHOBHbIE 3a/1a4d. 3a7aud Ha JenuMocTh. CBOMCTBA U

MIPU3HAKU AETUMOCTU. PanmoHanbpHble yucha.
Tema 3. YpaBHeHuUs, HEPaBEHCTBA U UX CUCTEMBI.

reOMETPUUYECKUNA METOJbl PELICHUs] CIOKETHBIX 3a1ady. KOHKpeTHble NpUeMbl pelieHus
CIOJKETHBIX 33/1a4 B paMKaX Ka)kJI0rO U3 BbIJIEJICHHBIX METO/IOB.

YPaBHeHI/Iﬂ, HCPABCHCTBA U HX CHCTCMBI: 06HII/IC MCTOAbI PCHICHUS. 33)13,‘-11/1 Ha

HCPAaBCHCTB.

Tema 4. Oynkuuun
OyHKIUU

(anrebpanueckue

n

3amaun  Ha

TPAHCLIEHJCHTHBIE).

COCTaBJICHHUC

ypaBHEHHH U HEpPaBEHCTB.

I'papuxu  pyHKIMiA,
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npeoOpa3oBanue TrpaduKoB. PemieHwe 3amad C  WUCIONB30BaHMEM OCHOBHBIX CBOWCTB
bynkiui. 3anaya uccnenoBaHus GYHKIUU 3JEMEHTaAPHBIMU METOJAMH C LIETBI0 MOCTPOSHUS
rpaduka. 3amaun Ha MOCTpOeHHE rpaduka (YHKIHH METOAOM mpeoOpasoBanuit: f(x) +

a; f G+ )i ~f (s F(=2)5 IFCO; FCIxD; kf )i £ G £ (2) 5 -

il
rpaduka cnoKHOU PyHKIIHH.
[Tpumenenne rpaduyecKkx METOIOB MPU PEIICHHH MaTeMaTHUECKUX 3a/1a4, BKIIFOYast
HEeCTaHJapTHbIC 3a7a4H UCCIIEI0BATEIBCKOTO XapaKTepa.

[Tpuemsbl mocTpoeHUs

VIII cemectp

Tema 5 Pemrenue reometpudeckux 3a1ad (MIaHUMETPUS)

OCHOBHBIE METOJBl PEIICHUS TEeOMETPHUUECKHX 3a7ad Ha BBIYHCICHHE U
J0KA3aTeJIbCTBO HA MPUMEPE INTAHUMETPUYECKHX 3a/1a4 [10 TEMaM: T€OMETPUS TPEYTOJIbHHKA,
OKPYKHOCTH | YTJIbI, TUTOIIaId, KOMOMHAIIUN OKPYKHOCTH ¥ MHOTOYTOJIbHUKOB.

Metoapl momo0us, IUIONMIACH, anreOpandecKuii, KOOPAWHATHBIM, BEKTOPHBIN NpH
pelIeHUY TUTAHUMETPUUECKHUX 3a/1a4.

Tema 6 ['eomeTpryeckre NOCTPOCHUS Ha MIIOCKOCTH

['eomeTpuyeckne MOCTPOCHUSI HA IJIOCKOCTH. 3aJaud Ha IMOCTPOEHHUE C TMOMOIIbIO
LIUPKYJISl U JIMHEHKH.

IX cemecTp

Tema 7 Pemienue reomeTpuueckux 3aad (CTEPEOMETPUS)

3a1aun Ha MOCTPOEHHE B KypCe CTEPEOMETPHH.

OcHOBHBIE METOABl pEUIEHUS TI'EOMETPUYECKMX 3aJad Ha BBIUUCICHUE U
JI0Ka3aTeIbCTBO HA MPUMEPE CTEPEOMETPUUECKHX 3aa4 [0 TeMaM: B3aUMHOE PacIOIOKEHHE
OPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE, MHOTOTPAHHUKHU, KOMOWHAIMSI MHOTOIPAaHHUKOB M
TeJ BPALLCHHUS.

MeTopl peleHns: CTEPEOMETPUUYECKUX 3a/1ay.

Tema 8 V306pannbie HeCTaHJAPTHBIE 33/1a4H HIKOJIBHOTO Kypca MaTeMaTUKU
W30panHble HeCTaHJAPTHBIE 33/1a4H IIKOJIBLHOTO Kypca MaTeMaTUKU, COTJIaCOBAHHBIE C
COJIEp’)KaHUEM KypCOB MaTEMATHUKH JUIsl OCHOBHOM IIKOJIbI, U METOABI UX PEILICHUS.

4.4. TeMbl 1 IVIAHBI JIEKIMOHHBIX U MPAKTHYECKUX 3aHATHI
VII cemectp

Tema 1. MaTemaTudeckas U CIOKEeTHAA 3a7a4a

Jlekmun 1-3 Marematnyeckux 3amad. Krnaccudukanus 3amad 1Mo mpeaMeTHOM
obnactu. MaTemaTuyeckue 3aJauu.

CrpyKkTypa 3amayd: ycjlOBHE, 3aKIIOYEHHE, pelleHue, obocHoBaHHe. PemieHune kak
IIPOLIECC U KaK pe3yJbTar.

Tunonorus 3agau FO. M. KonsiruHa mo ypoBHIO TpoOJIEMHOCTH: CTaHIapTHAs 3ajada,
oOydaromiasi 3ajadya, TOWCKOBas 3ajada, NOpoOieMHas 3anada. Twumonorws 3agad 1o
MaTeMaTHYEeCKOMY COJAEpKaHMIO: apupMeTHdecKue, anredpandeckue, reOMETpHUECKUe,
TPUTOHOMETPUYECKHE, KOMOWHATOpPHBIE W T.A. THIONOTHSA 3aJad IO METOAY pEIICHHUS:
BBIICNISIIOTCS  METOJIbl pelIeHus: apudMeTHUecKuil (Ha OCHOBE 3aBUCHMOCTEH MeEXIy
KOMITOHEHTaMU apU(METHUECKUX NeHCTBHI), anreOpanyeckuii (Ha OCHOBE COCTaBIICHUS
ypaBHEHU, HEPABEHCTB U MX CHUCTEM), Tpaduueckuii ( Ha OCHOBE MCIIOJIH30BaHUS IPadUKOB
(byHKUMH, ypaBHEHH, HEPABEHCTB), PYHKIMOHAIBHBIN ( HA OCHOBE MCIOJIb30BAaHUS CBOIMCTB
(yHKIHI), TEOMETPUUECKHI (Yepe3 MCIOIb30BaHNE TEOMETPUIYECKUX (UTYpP U UX CBOKCTB),
KOMOWHUpPOBaHHbIM. TUnonorus 3agay mo xapakrepy TpeOOBAaHWM: 3aJaud HA BBIYMCIICHUE,
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Ha JIOKa3aTelbCTBO, OOBSCHEHHE, TMpeoOpa3oBaHHe, KOHCTPYHPOBAHUE, TIOCTPOCHHE.
Tumonoruss 3amauy mo cnenuduke s3bIKa: TEKCTOBbIe (YCIOBHE IMPEACTABICHO Ha
€CTECTBCHHOM SI3BIKE), CIOJKETHBIC (IPUCYTCTBYET adyia), abcTpakTHbIC (TIpeIMETHBIC).

XapaKTepUCTUKH 3aJJa4H: CIIOAKHOCTb U TPYAHOCTb.

CroxetHast 3amada. THIIONOrus CIOKETHBIX 3a7a4. 3a7audl Ha JBUKECHHE, Ha padoTy,
Ha CMECH U CIUJIaBbI U T.]I.

IIpakTuyeckne 3ansitusl.1-1.3

Oransl paboTHI ¢ 3a1aueit

- AHamu3 Tekcta 3azaud. CTpykTypa Tekcra 3agaud. llenbp aTama — BBLAECTUTH
00BEKTUBHOE COJIEPKAHUE 3a]]aul; YCIOBUE, 3aKIIFOUEHHUE; CO3AaTh KPATKYIO 3aIHiCh, YUEPTEK,
CXEMY, €ciIi 3T0 TpedyeTcs pemiarento. [[prueMbl kpaTKoi 3amncu ycaoBHs 3a1a4u.

- Ilouck pemenus 3anauu. Llenb sTana — cozfaHue miaHa peuieHus 3aJauu, KOTOPbIN
MO>KET OBITh MIPEJICTABJICH B BUAE YCTHOTO UM MMCHbMEHHOI'O TEKCTA, a TAKXKE B BUAE MOJAEIN
WJIM TIOUCKOBOM CXEMBbI. 3aMKCh MJIaHA PELICHUS.

- Peanu3zanus muiana pemeHust ¢ 000CHOBaHUEM.

- IIpoBepka pemeHus 3a1a4 v 3anuch oTBeTa IIpoBepka Mo cMbICITy: CyIIECTBYIOT JIU
OOBEKTBl C ONHCAHHBIMA U TIOJNYYCHHBIMH CBOWCTBAaMH; TIPOBEpKa MPABUIBHOCTH
BBITIOJTHEHHS] JIOTMUECKUX U MaTeMaTH4eckux omepamuii u T.1. OO0o0meHue u
CUCTEMAaTH3alMs IOTYYEHHOT'O OMbITa, pe(IeKCusi, 0CO3HAHUE TOr0, KaK U C IOMOILbIO KaKUX
npoueayp Oblia peiieHa 1aHHas 3a1a4a.

- UccnenoBanue 3agaun (Ipyrue METOAbI U CIIOCOOBI PELICHUs], €UHCTBEHHOCTh WU
HE CYIIIECTBOBaHHE 00BEKTA).

MeToabl perieHust CIOKETHBIX 3aaa4d. ApuPMETHIECKH METOJ PEUICHHsT CIOKETHBIX
3a/1ay.

MeTtoapl pelieHusi CIOXKETHBIX 3a1ad. AnreOpanueckuil METOJl PELICHHUs! CHOKETHBIX
3a/1au.

VYpaBHEeHHE Kak MOJENb ClOKeTHOW 3amauu. Cucrema ypaBHEHUMH KaK MOJEINb
croxkeTHOM 3anaun. CooTHeceHHe apu(PMETHYECKOro U anredpandeckoro METOJ0B PELICHUS
3aJ1a4H.

IIpumepHble 3a7aHUA 1J51 JOMAIIHEH padoThI

IIpumepHoe copep:kaHue JOMaIIHEro 3aJaHus K 3aHaTusam 1.2-1.3

1. BribepuTe W3 MIKOIBHBIX YYEOHHMKOB MATH 3a7a4, OTHOCSIIMXCS K Pa3HBIM
TUTIAM TI0 MaTEMaTHYECKOMY COJECPIKAHUIO.

2. Omnpenennure UX TUI IO METOAY PEIICHUS, XapaKTepy TpeOoBaHMUiA, crielupuKe
A3BIKA.

3. Pemmte o5Tn 3amaum. 3anumuTe pemieHHE, OOOCHOBBIBAS KaXKIbIM IIar
pelIeHuUS.

4. [IpoBepbTe pelIeHnEe KaxK 01 3a0a4u.

5. Bri6epuTe 13 MIKOIBHBIX YUeOHUKOB MSATh CIOKETHBIX 3a/1a4, OTHOCAIIUXCS, 10
BalllEMy MHEHHIO, K pa3HbIM THUIIAM.

6. Brinenure B kaxmoW 3ajlaue yCIOBHE W 3aKJIIOYEHHE. BbIIETUTE MHOXKECTBO,
Ha KOTOPOM OIpeJiesieHa 3a1ay4a.

7. [Tepedopmynupyiite 3aaady, yaaauB U3 GOpMyITUPOBKH CIOXKET.

8. Omnpenenure pemieHne U 0OOCHOBAaHWE KaXIOW 3aqavd. 3alHIIUTe pPElICHHE
KaKIOU 3aJauu.

9. [IpoBepbTe mosmyueHHoe permeHue. Kakumu mnpueMaMu Bbl BOCIOIb30BAIUCH
MIPU BBITIOJTHEHUH POBEPKH.

10.  BeiOepure u3 MIKONBHBIX YYEOHHUKOB TISITh CHOKETHBIX 3a7a4, KOTOpPHIE
pemarTcs apupMETHIECKUM METO/I0M.

11.  BpimonHuTEe aHANNU3 YCIOBUA 3a1a4H.

12. Cnenaiite KpaTKylo 3amuch. VCmoyb3yliTe HECKOJBKO CIOCOOOB KpaTKOH
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3aIllMCH.

13. CocraBbTe cXeMy, OTPaXAIOIIYIO TMOCIEAOBATEILHOCTh ATAlOB pEIICHUs
Ka)KJI0H 3a/1a4u.

14.  Pemmre »5TH 3a7aud, WCIONB3YS pPAa3IUYHBIE TPHUEMBI: 1O JIEHCTBUSIM;
NIPUBEICHNE K €IUHUIIC U T.1I.

15.  3ameuanwue. [locne kaxaoro 3aHATHA MPeAaraeTcs HAlWTH Te 3a/1a4M, pelIeHHe
KOTOPBIX COOTBETCTBYET TOMY IIPHEMY, KOTOPBI pacCMaTpUBajCsS Ha 3aHITHH.

16.  BeiOepure u3 NIKONBHBIX YYEOHHUKOB TISITh CIOKETHBIX 3a7a4, KOTOpPbHIE
pemaroTcs anreOpandecKuM METOIOM.

17.  BbImonHHUTE aHANIKU3 YCIOBUS ITHX 3a]1a4.

18.  CocraBbTe ypaBHEHHE/CUCTEMY ISl PEHICHUS KQXKIOH 3aa4u.

19. Pemnre 3anauy.

20.  TIpoBepswTe pemieHue.

Tema 2. 3aga4y HA JeJTUMOCTbD.

Jlekuusa 4 Harypanbneie uncna. Jlenumocts. OcHOBHBIE cBoMcTBa. IIpu3Haku
nenumocTy. Paznoxxenue Ha MHoxkutenu. HOJ[. HOK. B3aumuo npoctele uucna. Jlenenue ¢
ocratkoM. Anroput™ EBxnnpga. [IpuzHaku 1enMMOCTH CyMMBI, Pa3HOCTH, IIPOU3BEICHUS.

IIpakTHyeckoe 3anaTHe2.1

Metoael n0Ka3aTenbCcTBa JACIMMOCTH BBIpaXKEHHA Ha 4ucio. Mcenosb3oBaHue
MIPU3HAKOB JETUMOCTH. MeToa MaTeMaTH4eCKOH MHAYKIIMU JOKa3aTeIbCTBA AETUMOCTH.

IIpumepHoe coaep:kaHue TOMALIHEro 3aJaHus K 3aHATHIO 2.1

1. Pemnre 3amaun.

1.1  Ilpm nepeMHOXEHHH ABYX HaTypaJbHBIX YHCEJ, Pa3HOCTb KOTOpBIX paBHa 10,
Obuta gomymnieHa omuOKa: nUpy COTEH B NMPOW3BENCHWM yBenuuwin Ha 2. llpu nenenun
MOJIyYEHHOT0 (HEBEPHOTr'0) MPOU3BEACHUS HA MEHBIINI U3 MHOXKUTEJIEH MOIy4YHUIH B YACTHOM
50 u B octaTke 25. Haligute MHOXKUTENN.

1.2 Pemure B UENBIX YHACIIAX YPABHEHUE:

121 (x—y)(x—1) =4,

1.2.2 x?—3xy+ 2y? =3.

1.3 Jlokaxure, 4To Tpu Jo6oM 1enoM 3Hauenuu n: (n® —n) i 5;n(n® —1) i 7;
n@2n+1)(7n+1):6.

1.4  Ilpm kakux 3Ha4eHUAX n uucino n? — 1 genurcs na 13?2

2. 3anummuTe penieHne KaKa0u 3a1auu ¢ 000CHOBAHHUEM.

3. CocraBpTe JUISI KaXIOM 3aJaud CHCTEMY YKa3aHUM Uil peLIeHHs,
OPUEHTHPOBAHHYIO Ha ydamuxcs 9-ro Kiacca.

Tema 3.YpaBHeHHs], HEPABEHCTBA U UX CUCTEMBI.

Jlexnuu S-7 [lonsatue ypaBHeHUs U HepaBeHCTBA. [101X0IbI K OIIPENEIICHUIO TIOHATUI
«YpaBHEHHE» M «HEPABEHCTBO». (OCHOBHBIE OMNpPENEICHUSA: KOPEHb YPaBHEHHS; PEIIMUTH
ypaBHEHHE (HEPAaBEHCTBO); pELIEHUE YpPaBHEHHUs, pELICHHE HEPaBEHCTBA, MHOXECTBO
penieHuit ypaBHeHHS (HEpaBEHCTBA); 00JaCTh JOMYCTUMBIX 3HAYCHHUH MIEPEMEHHOM.

IpakTnyeckne 3ausaTusn3.1-3.3

OO0mre 1 4YacTHBIC METOIbI PEIICHUsT ypaBHEHUH. MeTo1 pa3nokKeHus: Ha MHOKHUTEITH.
Teopernueckne ocHoBaHUs MeToja. lIpuembl pa3ioXkeHUs HAa MHOXHUTEIW. TUINYHbBIE
npuMepbl. MeToa 3ameHbl mepeMeHHOW. TeopeThyeckue OCHOBAaHMS MeToja. TurnuyHbIe
npuMepsl. OYyHKIUMOHAIBHBIA MeTOA. Teopernyeckue OCHOBaHUSA MeToAa. TUIMYHBIE
MIPUMEPBHI.

JluHeliHple M KBaJpaTHblEe YypaBHEHMs. AJjreOpanueckue ypaBHeHHA. J[poOHo-
palroOHaIbHBIE YPAaBHEHHUS.

YactHble MeTOABl peuieHus ypaBHeHMH. HMppanuonanbHble ypaBHEHUs. THIIBI
MPPALMOHAJIBHBIX YPABHEHU.
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Cucrempl ypaBHeHud. OOnacTb ONpeENEeHHUs CUCTEMBbl ypaBHEHUH. Pemienue
cHCTeMBbl ypaBHEHUH. PaBHOCHIIbHBIE CUCTEMbI ypaBHEHUNA. DlleMEHTapHbIe MTpeoOpa3oBaHus
CUCTEM YypaBHEHHMH. MeToabl pelleHHs CUCTEM YypaBHEHMH. Merox anredpanyeckoro
cloKeHMs. TeopeTnyeckue OCHOBaHUS MeToja. THnuuHble mpuMepsl. MeToa MoACTaHOBKHU.
Teopernyeckne OCHOBaHMS MeTOAA. [UNMYHBIE IpUMEpbl. MeTox  yMHOXEHHUS.
Teopernueckne ocHOBaHMsI MeTona. TuUnMYHBIE IpUMeEpbl. MeTox 3aMeHbl NEPEMEHHBIX.
Teopernueckue ocHOBaHUS MeToAa. TumuuHble mpUMEphl. ['papuueckuii MeTon peleHHs
cucteM. TeopeTueckre OCHOBaHUS MeTo1a. TUIINYHBIE IPUMEPBHI.

O0mue W 4YacTHble METOAbl pELICHUs] HEPaBEHCTB. MeToJ  HMHTEpBaJOB.
Teopernueckne ocHoBaHus MeToja. TunuuHble npuMmepsl. Meron oneHku. Teoperndeckue
OCHOBaHMS MeToja. TunuuHble mnpuMepbl. DyHKIMOHAIBHBIM MeTof. TeopeTndeckue
OCHOBaHUA MeTona. TunuuHbele npuMepsl. JIMHEMHbIE U KBaJpaTHbIE HEPABEHCTBA. MeTOMbI
pemeHust. J[poOHO-panoHambHBIE HEpaBEHCTBA. MeTonasl pemieHus. Twurmbel  ApoOHO-
palMOHANBHBIX HEpaBeHCTB. PemieHne apoOHO-palMOHANBHBIX HepaBeHCTB. (OO0macTh
onpezaeneHusi. MeToapl perieHus ApoOHO-pallMOHANIbHBIX HEPABEHCTB: METOJ] MHTEPBAJIOB;
CBEICHME K CUCTEME; 3aMeHa IlepeMeHHON. Jloka3aTenpcTBa HEPABEHCTB.

IIpumepHoe cogep:kaHue JOMALIHEr0 3aiaHus K 3ansaTusam 3.1-3.3

1. HaiinuTte 061acTh JOMYCTUMBIX 3HAUEHUH YPaBHEHUS:

1.1  logg,22 =log, x;

1.2 Jx?(x—1) = |x|;

1.3 1+vV2x+7=x-3;

14 |x =31 = (x-3)%

1.5  +3|cosx| =1+ ctgx.

2. Bribepure M3 IIKONBHBIX Y4YEOHHUKOB TPH YpaBHEHHs, OTHOCSIIUXCA K
pa3IMYHBIM KJIaccaM [0 MaTEMATUYECKOMY COJIEpKaHUIO (HanpuMep, JpOOHO-pallMOHAIBHOE,
nokaszaTeJabHOe M uppainuoHanbHoe). Haiiaure obnacTh ompeneneHHus KaxaA0TO YpaBHEHHUS.
Pemmre kaxxnoe ypaBHEHHE, IOCIEA0BATENBHO BBINONHAA peoOdpa3oBanus. Ha kaxxqoM mare
OOBSICHANTE, TOYEMY HOITY4aeTCsl ypaBHEHUE, PABHOCHIIBHOE TaHHOMY.

3. BeiOepure u3 IIKOJBHBIX Y4YE€OHMKOB JBa HEPAaBEHCTBA, OTHOCSIIUXCA K
pasHBIM KJlaccaM [0 MaTeMaTHYeCKOMY COJepKaHHI0. VICKyCCTBEHHO 3amaiTe 001acTh
OIPENICJIEHUs] KaX0r0 HEPaBEHCTBAa (MO OTHENIBHOCTH). Pemmre kaXkJoe HEPaBEHCTBO,
MOCTIeIOBATEIbHO BBHIMONHAA TpeoOpazoBanus. Ha kaxkaoMm 1mare OOBACHANTE, ModeMy
MOJTy4YaeTcsi HEpaBEHCTBO, PABHOCHIIBHOE JAHHOMY (Ha 33/IaHHOM BaMHU MHOJKECTBE).

4. [Ipoananusupyiite pemenue naHHoro ypaBHeHus. (IIpesenranus win
pacrieyatka.) Kakne MeTopl 1 mpreMbl OBLTH UCTIONB30BaHBI MIPH €ro perieHuu? JlomonauTe
npeJlaraeMoe pereHrne 000CHOBAaHUSAMU Ha KaX/I0M 1iare.

Ypasuenne 1. x* + 2x3 —7x2 —4x+4=0

Pemenue:

Tak xak x = 0 He SABIAETCS KOPHEM YPaBHEHHS pPa3[eliiM 3TO YPaBHEHHE MOWICHHO
Ha x2: x? +2x—7—i+i2= 0.

X X

BBHINOJHAM TPYIIHPOBKY, OOBEMMHAS B TPYIIBI CIAraeMble, COAEPKAIHE X2 M
cllaraeMsle, CoAepKalye Xx:

(x2+iz)+(2x—i)—7= Onnn(x2+iz)+2(x—3)—7=0.

X X X X

[ycts t = x — 2 Bripasum x? + :—2 uepes t. IMomyunm: x2 — 2 - x - % + % = t? wm
X2+ =t2+4

[Ipy TOACTaHOBKE Halle ypaBHEHWE MMeeT BUM:t? + 4 + 2t — 7 = Owm t? + 2t —
3=0.

Kopuu BcnomoratensHoro ypaBHeHus: t = —3 u t = 1. Bromonnass oOpaTHyio
MIOJICTAaHOBKY, [T0JIy4aeM ypaBHEHUS: X — % =—-3ux-— % =1.

12



KopHu 3THX ypaBHEHMH SIBIIIFOTCS KOPHSAMHM JAaHHOIO YypaBHeHus. Haiinnre wux

CaMOCTOATCIIbHO.
—3+v17

Otser: x4 , = X3 = —=3,x4 = —1.
Ypapuenne 2. (x + 1)° + (x — 1)° = 32x
Pemenue:

x° 4+ 5x* +10x3 + 10x? + 5x + 1 + x> — 5x* + 10x3 — 10x%2 + 5x — 1 = 32x
2x% +20x3 +10x —32x =0
2x° +20x3 +22x =0
2x(x*+10x2 - 11) =0

2x =0 x*+10x2—-11=0
x=0 x2=1 x?=-11
x=*1 HET KOpHel

Ortser: -1; 0; 1.

S. BriOepure W3 MIKONBHBIX Y4YeOHHKOB JECATH YPAaBHEHUH, OTHOCSIIUXCA K
Pa3HBIM KJIaccaM 110 MaTEMaTHYECKOMY COIECPKaHUIO.

6. Packnaccudpunupyiite ux Ha OCHOBE OOIIEr0 METO/AA pEIIeHUs: TepBas
rpynna — ypaBHEHHs, PEIIaeMble METOJOM pAa3JIOKEHHs Ha MHOXKHUTEJIM; BTOpas Ipylna —
YpaBHEHHMsI, pEIIaeMble METOJOM 3aMEHbl MNEPEMEHHOH; TpeThs TIpylna — YpaBHEHHUS,

penraeMble PyHKIIMOHAIBHBIM METOIOM.

Beinenure Te ypaBHEHHS, KOTOpBIE, MO BalleMy MHEHHIO, MOTYT OBITh pEIICHBI
pa3HBIMH METO/AaMU, OOBEAMHUTE UX B YETBEPTYIO TPYIIILY.

Brinenure ypaBHeHUs, KOTOPBIE, 110 BallleMy MHEHUIO, HE MOTYT ObITh OTHECEHBI HU K
OJIHOM M3 TpyTIl.

7. Beraenure mo oAHOMY ypaBHEHHIO U3 KaKIOW U3 4eTBEPTHIX Ipynim. Pemure
uX. 3anuIuTe perieHrne, 000CHOBBIBas KakJaoe npeoOpa3oBanue. B3sB perieHHoe ypaBHEHHE
3a OCHOBY, cOCTaBbTe Ha0Op 3amay (mo S5) uIsi 3aKpEeIUIeHHs METOAa PEIICHHUS,
HCIOJIb3YEMOT0 B BHIODAHHOM BaMU YpaBHEHHH.

1. JlaHbl ypaBHEHUS:

1.1 x3+4+2x2+3x+6=0;

1.2 x3+4x%—-24=0;

1.3 3x*—2x3+4x2—-4x+12=0;

x—3 x+3 _ x+6 X—6

14 B _xo, xe

x—1  x+1 x+2  x-2°

s (&) - () =%
1.6 (x—3)2—5x-(x—3)+4x%=0.

o Omnpenenure BUJ YpaBHEHUS, METOJ] €r0 peUICHUs (€CIM BO3MOXKHO, YKaXHUTE
palnMoHAIBHBIN CIIOCOO B paMKax METOJIa).

. Pemnre ypaBHeHue.

2. BriOepure W3 MIKOJMBHBIX YYEOHMKOB 3aJaHMsl, CBS3aHHBIE C pEIICHHEM

YpaBHEHMI pa3HOro BUJA: JMHEHHBIX, KBaJpaTHBIX, APOOHO-IMHEHHbIX. Pacnpenenute tH
ypaBHEHUsI B Tpynmbsl 1Mo MeTtony pemeHus. CocrtaBbTe 000OIICHHBIE PEKOMEHIAIMH IS
y4daluxcs Mo peIeHNI0 YPaBHEHUH Ka)KIOW TPYTIIIbI.

1. Pemnre ypaBHeHus:

1.1 2x3{/§—3x3\/§= 20;

12 V2x+5—-V2x =1;

13 Vx+4++Vx—1=+V4x+5;
14 V6+4x—x2=4—x;

15 x2+2Vx2+3x+11=4—3x;
1.6  (c+DVI+4x—x2=x%2-1;
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1 V3x—-2

L7 2+/3x-2-3 + V3x-2-1 =3
g wxHt Xx+1+-=
x+2
19 Jx+2—-a4Vx—2—-Jx—1-2vyx—2=1.
8. Bribepure mio0ble Tpu ypaBHeHHs. PemmuTe uUX, 10 BO3MOXHOCTH,

HECKOJIbKUMHU criocobamu. Odopmute pereHue, mpejaras ooOpaser] i ydamuxcs K
KaXX/I0My U3 CIIOCO0OB.

1. Pemmte cucremy ypaBHEHUH.
1 10
el
Do 2w
x+y hY% 5
%) {4x2 +xy =20y
4xy + y? = 5x°
x+y—8
3) 5_0;
4) { X + y + xy =7 .
x? + y? + xy =13
x3+y3=35
5) { v’
x%y + xy? = 30.
9. JuddepeHnupyiite STH CHUCTEMBI 1O CTemeHHu CioxHOCTH. CocTaBbTe
yKa3aHus Ui yYaluXxcs 10 PeIeHUI0 KaX0l CUCTEMBI.
10. Bribepure U3 MIKOTBHBIX YUEOHUKOB I10 JIBE CHCTEMBl YPaBHEHUH, periaeMbIxX

OIHHUM H3 paCCMOTPCHHBIX CI0CO00B.
Pemmre KaXXKAyro 13 BBI6paHHLIX CHCTCM.
CocraBbTe IJIg y9aluXxcs MOACKAa3KU IJI PECIICHUA KaKA0TO THUIIa CUCTEM ypaBHeHHP’I.

Tema 4. Hcnmoab3oBanue cBOWCTB (GYHKUMIl NpPH pelleHUM YPaBHeHUH M
HepaBeHCTB

Jlekuun 8-9 Onpenenenue Gpynkuuu. [Togxoas! k onpenenenuto GyHkuu. CrocoOsl
3amaHus (pyHKIUH: TAOJMYHBIN; CIOBECHBIH — ONMHMCAHUEM; AHATUTUYECKUH — C MOMOIIBIO
(dbopMyIbl (31€Ch MOYKHO BBIZICTUTD: IBHOE 33JaHue (DYHKIMM; HEsIBHOE 3aJlaHie (YHKINH, B
TOM YHCIIE MapaMeTpU4YecKoe; KyCOYHO-3a/laHHbIe (YHKIUH); rpaduIecKuii — ¢ TTOMOIIBIO
rpapuka. OrpaHuyeHMs, CBsS3aHHbIE C KaxabM crocodoM. Hampumep, TaObmuuHbId He
MO3BOJISIET 3aJaTh HEMPEPHIBHYI0 (YHKIMIO, HEOTPAaHWMUYCHHYIO (YHKIHIO, OECKOHEUHYIO
¢yHKIMIO; rpauyeckuii — TOXKE HE IO3BOJISET 3a/aTh HEOTPAHWYEHHYIO (YHKLHUIO WIH
(GYHKIHIO HA HEOTPAHUYCHHOW 00JTaCTH ONPEICTICHHS.

IIpakTyeckue 3ansaTus 4.1-4.2

OcHOBHBIC 3a7]auy, CBSI3aHHBIC C MOHATHEM «(QYHKIHS» B IIKOJIE: MaTeMaTHYeCKas
3ajaya (ONMcaHue CBOMCTB (DyHKIIMM HAa OCHOBAHUHU (POPMYJIBI MJIM Ha OCHOBaHMU Tpaduka,
noctpoeHue rpaduka u T.7.); IPUKIAAHAs 33a7a4a, pelieHue KOTOPO COCTOUT U3 HECKOIBKUX
3TANoOB: KOHCTPYUPOBaHHE (PYHKLIUH IO CIOXKETY; HCCIEJ0BaHHE IMOCTPOECHHON (yHKIMH
(pelieHre MaTeMaTHYECKOM 3a7]aul); MHTEPIIPETALINS [TOJyYEHHOTO pe3yIbTara.

OcHOBHBIE 271€eMEHTapHble (QYHKIMU: CTETEHHAas, MOKa3aTeNbHas, Jorapudmudeckas,
TPUTOHOMETpHUYECKasi, 00paTHBIE TPUTOHOMETPUUYECKHE.

OneMmeHTapHble (YHKIMU: Bce (QYHKIMH, KOTOpble IIOJYYEHBI M3 OCHOBHBIX
AJIEMEHTAPHBIX C TOMOIIbI0 KOHEYHOTO 4YHcia apu(METHYECKUX JeHCTBUU (CIIOKEHUS,
BBIUUTAHUS, YMHOKEHUS U I€JICHUs) U KOMIIO3ULUI.

[MpumMepst HedeMeHTapHBIX GyHKIMA: Y = |x|; v = {x} — npoOHas wacte umcna; y =
[x] — nenas gacTp umcna; paznuuHble (YHKINH, 33aHHBIC KYCOYHO U MMEIOIIHE Pa3phIBbI
WM TIEPEJIOMBI Ha TpaHHUIaX IPOMEXYTKOB 00JaCTH ONPEECIIECHHUS.
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CpoiictBa ¢yHKmmiA: oOmacte ompeneneHust (o0nacte  3amaHus)  (QYHKIUH
(onpeneneHune o0JIACTH ONpPENETICHUs 3aBUCUT OT CIIOC00a, KOTOPBIM ONPEesiin (QyHKIHIO,
HampuMep, €ciid Mbl JaeM ompeaenenue 1, 4, 5 unm 6 ans QyHKUMH, TO B 3TOM cllydae
00JIacCThIO ONpeAETCHUs Ha3bIBACTCSI MHOXECTBO X); MHOXECTBO 3HadeHMH (o0aacThb
3HA4eHUH) (QYHKUIWHU; HYJIH (KOpHH) (YHKIHH; MPOMEXKYTKH 3HAKOIIOCTOSHCTBA; YETHOCTD
WIA HEYETHOCTh (YHKLUHU; IMEPUOAUYHOCTb, MOHOTOHHOCTH; IKCTPEMYMBI; aCHMIITOTHI;
rpaduk.

HccnenoBanne (GYHKUMM 3JI€MEHTapHbIMU cpelacTBaMu. OO6nacTh onpeneneHus
GbyHKIHH.

HccnenoBanne (GyHKIMHM 53JIE€MEHTapHbIMU CpeAcTBaMU. MHOXKECTBO 3HAaYeHUH
GbyHKIHH.

Mertobl perieHus: METOJl OLIEHKH, CBEJICHHE K 3a7a4Ue ¢ HapaMEeTPOM.

[Ipuembl, ucCHONB3yeMble MPU HAXO0XKIEHUUM MHOXKECTBAa 3HAaYeHUN (QyHKUUU:
HCTOJIb30BaHUE 00JacCTU ONpeZeNeHUs U MHOXKECTBa 3HAYEHHUH 3JeMEHTapHBIX (DyHKIU,
MCTIOJIH30BaHNE MOHOTOHHOCTH (DYHKIINH, HAX0XKICHUE MPEICIIbHBIX 3HAYCHHUH U T.]1.

HccnenoBanne (QyHKUUM s1aeMeHTapHbBIMM  cpeincTBamu. Hymu  ¢yHkmmu u
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

HccnenoBanue (QyHKIMI Ha 4ETHOCTh M HEYETHOCTh. YeTHble (PYHKIUM, HEUYETHBIE
¢byskumu, QyHkuuu obmero Buna. CrocoOsl 000CHOBaHHUS YETHOCTH/HEUETHOCTH (DYHKITHH.
CrniocoOsl 000ocHOBaHUsA o0mIero Buaa ¢yHkiuil. CBOWCTBAa YETHBIX M HEYETHHIX (DYHKIIUH.
Vcnonp30BaHne Y€THOCTH/HEYETHOCTH (DYHKIWH P PEIICHUH 3a]1a4.

MoHoToHHOCTh (pyHKIMH. Okcrpemymbl ¢(yHkiuid. MccnepoBanue QyHKIuil Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI 0€3 HCII0JIb30BAHMSI IPOU3BOIHOM.

Oyuknuy,  comepxkamme  Moaynb.  @Oymknumun  Buma:  F(x) = |f(x)|, F(x) =
f(x)|m F(x) = |f(|x])|. CpoiictBa, rpadpuk, 0COGEHHOCTH HCCIEAOBAHUSA W HOCTPOCHHS
rpaduka. [Ipuemsl, ncnoab3yeMble MPU UCCIIEA0BAHUM U IOCTPOSHUHU Tpaduka 1 pyHKIui,
CoJIeprKalINX MOJTYJIb.

Komnozuiuss ~ gynkuumit. CnoxHast — QyHKIUs, ompeneieHue, OCOOEHHOCTH
uccinenoBanus. [Ipuemsl, uCHOIB3yEMbIE IPU UCCIIEIOBAHUH CIOKHBIX (QYHKLUH.

IIpumepHoOe coep:kaHue JOMALIHEr0 3aIaHusl K 3aHATUAM 4.1-4.2
1. 3apaiiTe aHaMUTUYECKU (DYHKIIUIO, OTIPEICIICHHYIO:

a) Ha BCEU YMCIIOBOW MPSMOM;
0) BCEH YMCIOBOM NMPSAMOMN, KPOME TOUKH x= 3;
B) BCEH YMCIOBOM MPsIMOM, KpOME TOYEK x= £3;

r) Ha npoMexyTKe (—o0;2];
n) Ha oTpe3ke [—5; 5].

2. Kaxkwue u3 rpadukoB, MpuBEACHHBIX HAa PHUC. 1, MOTYT SBIATHCS rpadukaMu QyHKITHI?
Ll Iy ik dfl

“ 6 “ ‘ Puc. 1
3. Hnsa ¢yskuuit, rpaduku KOTOPBHIX H300pakeHbl HA pHC. 2 -7, YKaXKHUTE:
a) o0JacTh ONpeIeNICHHUS;
0) o0acTh 3HAYCHUIA,
B) KOOPAMHATHI TOUEK IepecedeHus rpaduka ¢ OCSIMU KOOPIUHAT.
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2

M.

4. Haiigute oOnacte ompeaeneHus ©  o0OJIacTy 3HA4YeHWH (QYHKUMHA, 3aJaHHBIX
aHanHTquCKH'

5
a)y=—706)y= |x —4|—2;B)y = l—m,r)y—S—v2x+1.
5. Tlo rpa(bm(y (byHKuI/H/I, M300paKCHHOMY Ha PHC. 8, YKaXUTE MTPOMEKYTKHA BO3PACTaAHUS
1 yObIBaHMS (PYHKIINH, TOYKA MAaKCUMyMa U MUHUMYMaA.

PRRY L
'J/]\II / (AW 1 2 ¥ _/I!I'l t ) [I:I
N g ,

Pue, &

I [
1

6. ®ynkuus f Bospactatomas. Cpasuure: a) f(—4,01)u f(—4); 0) f (1)1/1 f (g)

®Oyuknus f yowsBatornas. Cpasaure: a) f(—2,25)u f(—2); 0) f ( ) f ( )

8. Kaxkue u3 ¢ynkumii, rpaduku KOTOPHIX M300pakeHbI HA PUC. 9, SBISAIOTCA YETHBIMH, a
KaKWe HEYETHBIMU?

u = k{x) | ¥
L i = fix) u ¥ = q(x) \
= glx) g = h{x)—= [\ {\.. — - -
/\ /‘ﬂ I 1 ]WI P ur\ X
=1

u| v Tof Vr rr| nx)

i &
e 6 a Pue. 9

9. WUssectHo, uro ¢yukmus y = f(x), 3aganHas Ha otpe3ke [-3; 3], SBIsSETCS YETHOM.
Yacts rpaduxa nzobpaxena Ha puc. 10. Jloctpoiite rpadux GyHKIINAU.

10. U3BectHO, uto QyHkmus Y = f(x), 3amanHas Ha orpeske [-3; 3], ABsIeTCS HEYCTHOM.
YacTts rpaduka nzobpaxena Ha puc. 11. foctpoiite rpadux dyHKINH.

11. ®yukiuss vy = h(x) sBusercs dwernoir, mnpuuem h(1) =3, h(2) =5, h(—4) = 0.
HaiinguTte 3HaueHus QpyHKIIUU B T€X TOYKAX, B KAKUX 3TO BO3ZMOXKHO.

VIII cemectp

Tema 5 PemieHue reomeTpuyeckux 3agay (IJIaHUMETPHS)
Jlekuun 10-130cHOBHBIE METO/IBI PEIIEHNS] TEOMETPUUECKUX 3a]a4 Ha BBIYUCICHUE U
JI0Ka3aTeIbCTBO HA MIPUMEpE MIIAaHUMETPUYECKHX 3a1a4 10 TeMaM: FeOMEeTpUs TPeyroJbHHKa,
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OKPYXHOCTH M YIJIbl, IJIOLIAAH, KOMOMHALIMU OKPYXHOCTU HMHOTOYTOJIBHHUKOB. MeTobl
nonoOusi, TmIom@aael, anreOpaudeckuif, KOOpAMHATHBINA, BEKTOPHBIH NpU pEIIECHUH
IUTAHUMETPUYECKUX 3a/1a4.

IIpakTHyeckue 3ansaTusnsS.1-5.8

Tpeyronbauku. OCHOBHBIE 3a/1a4H.

[IpsimoyronbHBI  TpeyronbHUK. PaBHOOeApeHHBIH TpeyroiabHHUK. [IpaBUIBHBIN
TPEYTrOJbHUK.

OTpe3Ku B TPEYTOJIbHUKE.

[TonoOHbIE TPEYTOIBHUKH.

YetsipexyronbHuku. [lapannenorpamm, npsMOyroibHUK, poMO, KBaapaT, Tparerus.
OCHOBHBIE 3a7a4H.

OKpy>KHOCTb. DJIEMEHTBHl OKpPY>KHOCTH: Ayra, CEKTOp, CETMEHT; PaanuycC, IHUaMETP,
XOp/a; BIHMCAHHBIE M LIEHTPAJIbHbIE YIUIbI, BHEBOHCAHHbIE YIiIbl. COOTHOLIEHUS JJIMH
OTPE3KOB B OKPYKHOCTH.

BrnncanHble 1 onMcaHHbIE OKPYKHOCTH.

OKpy>KHOCTb, BIIUCAHHAs U ONUCAHHAs B TPEYTOJIbHHUK.

OKpy>KHOCTb, BIIUCAHHAS ¥ ONMCAHHAs OKOJIO YEThIPEXYTOJIbHUKOB.

KomOuHanmm okpy>KHOCTH M FeOMETpUIecKuX puryp.

[Tnomanp. 3aanus Ha HAXOKCHHUE TJIOLIAIHN.

Merto tutoniaiei.

Hcnons3oBanne MeToa IUIOIAACH I JOKA3aTeIbCTBA U PELICHUS 3a/1a4.

BeKTOops! 1 KOOPAMHATEI HA INIOCKOCTH.

BexropHsblil MeToA.

Meton KoopAHHAT.

['eomeTpuueckue npeodpazoBaHus Ha MIIOCKOCTH.

IIpumepHoe copep:kaHue JOMaIIHEro 3aJaHus K 3aHATHAM 5.2-5.3

1. [TonGepute M3 MIKOIBHBIX YYCOHUKOB M JTUIAKTUYECKUX MaTEpUaIoB 5-6 3aqay
Ha TeMy «TpeyroJibHUKW» TakK, YTOObl OHM OTHOCHJIMCH K pa3HbIM BUIAM IO pPa3HbIM
[I0KA3aTeNsAM, U PELINTE UX.

2. [ToaroroBsTe yKazaHUs ISl YUAIIUXCS 110 PEIICHUIO KAXI0W U3 MOA00paHHBIX
3aj1ad.

IIpumepHoe conep:kaHue JOMALIHEr0 3aJaHUsl K 3aHATHIO 5.4

1. BriOepure u3 MIKONBHBIX YYEOHHMKOB WJIM TUAAKTUYECKUX MaTEepHaJOB II0
OJHOM 3ajaye Ha MapajylesorpaMM, MPSMOYIOJIBHUK, pPOMO, KBaJIpar, Tpaneluio,
IIPOU3BOJIBbHBIA YETHIPEXYTOJIbHUK.

2. Pemmte >TH 3amaun.

3. Breigenute B KakIoil 3amaue TeopeTHdeckue (akThl, HA HCIOJIB30BAHUU
KOTOPBIX OCHOBAHO PEIIICHHE.

4, CocraBbTe cXeMy pElICHUs KaXA0U 3a/1auu.

5. OdopmuTe perreHne 3aaaun kKak odpasetl.

IIpumepHoOe conepskaHue JOMALIHEr0 3aJaHUA K 3aHATHIO 5.5

1. [Togbepure W3 MIKOJBHBIX YYEOHUKOB, W3 JHIAKTHYCCKUX MaTEPHAIOB 5-6
3a1a4 Ha TeMy «OKPY>KHOCTBY.

2. Pemmre nx.

3. CocraBbTe AJIg KaXXIOM 3alayu MOACKA3KU IJis yYalluxcs Ha KaXIOM W3
3TanoB pabOTHI ¢ 3a/1aUeH.

4. Bribepure camyto cloxkHy1o, Ha Ball B3I, 3aaa4y. OpopMure ee penieHue.

5. PazbeiiTe ee Ha moa3anayun. Beigenure uaeio penieHus Kaxa0i moa3aaadu.

6. [TocrapaiiTech BBIACIUTH OONIYIO WACIO PEIICHUS 33aJa4H B I[EJIOM; IPHUEMEI,

UCIIOJIb3YEMBIE MTPH PEIICHUH.
IIpumepHoOe conepkaHue JOMALIHEr0 3aJaHUA K 3aHATHIO 5.5
1. Pemure 3agaun:
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1) B tpeyronbuuke ABC wusBectHnl yrael: <A = 30° B = 80°. BuyTtpu
TpeyrojpHuKa B3siTa Touka K Takas, uro BKC — npaBuibHbIN TpeyroiabHUK. Haiinure yron
KAC.

2) B BoimykinoM 4derbipebxyroiabHuke ABCD wu3BecTHBl yribel: ZBAC=25°,
/ZBCA=20°, 4BD(C=50°, Z/BDA=40°. Haiinute yrom Mexay IUArOHAIAMH 3TOTO
YEThIPEXYTOJIbHUKA.

3) buccekrpuca yrinad napamienorpamma ABCD nepecekaet npsimble 5C u CD B
Toukax K u M cooTBeTCTBEHHO. JlOKa)kUTe, YTO IEHTP OKPYKHOCTH, MPOBEACHHON yepes
toukuB, Cu D.

4) Ha cropone AB BbINYKIOro 4eTblpexyrojbHuka ABCD B3dra TOYKalk,
ornmuuHag oT A u B. Orpesku AC u DE nepecekatorcs B Touke F. [lokaxure, 4To
OKPY>KHOCTH, ONMCaHHBIC 0KOJIO TpeyroibHuka ABC, CDF u BDE, uMeI0T 00IIYyI0 TOUKY.

5) Ha okpy»xHocTH B3sTHI TIOCIIEIOBATENbHO TOUKUA, B, C u D, npuuem ayru AB
u BD paBnbl. KacarenbHas Kk OKpyKHOCTH B ToukeA nepecekaercs ¢ npsimoi BC B Touke K.
M — Touka nepeceueHus npsmMbeix AB u CD. Jlokaxurte, uto npsimele KM u AD napasuienbHbl.

6) Ha nnmockoctu pacnonoxkens! aBa kBaapara ABCD n BKMP tak, uyto Touka K
JIEKUT Ha IPOJOJDKEHUH AB 3a TouKy B, a Touka P nexut Ha jiydye BC. Jlokaxkure, 4To TOUKa
nepecedyeHus NpsMbIX AP u DM nexxuT Ha OKpY>KHOCTH, OMMCAHHOU 0KoJi0 ABCD.

7) Huaronanu napamienorpamma ABCD nepecekatorca B Touke O. Jlokaxkure,
yTo Touka O, a TaK)K€ OCHOBAHMS MEPIECHIUKYISIPOB, OMYIIEHHBIX U3 TOUKa 4 Ha npsimbie BC,
BD u CD, nexar Ha 0THON OKPY>KHOCTH.

8) B uyetbipexyronbauke ABCD yriblB U D paBHBI M HE SIBISIOTCA MPSIMBIMU.
Jloka3aTh, 4YTO OCHOBaHHUsS MEPNEHAMKYJISIPOB, ONMYIIEHHBIX U3 TOUKUA Ha npsmsle BC, BD,
CD u cepeanna otpe3ka BD , nexxaT Ha OJHOM OKPY>KHOCTH.

9) B tpeyronpnuk ABC BIucaHa OKpy>KHOCTb, Kacatomasicst ero cropoH BC, CA u
AB cootBeTcTBEeHHO B TOUKax4,, B, C,. Ilycts K — TOYKa 3TON OKPYKHOCTH, THAMETPAILHO

npoTuBoNonaoXkHas Touke C,, a D — Ttouka nepecedenus npsmelx B, C, u 4,K. Jlokaxure,

yT0 npsiMbie AB u CD napasuieabHbl.

10) B tpeyronsnuke ABC (AB > BC) ToukuK u M — cepenunsl ctopod AB u AC, O
— To4Ka nepecedenust ouccekrpuc. Ilycts P — Touka nepeceuenus npssmeix KM u CO, a Touka
0 takoBa, utro QP_L KM v QO _L AC. Joxaxwure, uto MQ || BO.

2. ChopmynupyiiTe nns Kaxaod 3agadd BOMPOCHI JJIsl y4YallMXCs Ha dTare
MOKCKa pelIeHHs 3a/1a4i; Ha dTale MPOBEPKH PEIICHHUS.

3. CocraBbTe yKa3aHUs IS yUalIUXCsl M0 PEHICHUIO KaXKI0M 3a1auu.

4. Pacnonoskure 3a1a4u 1o CTENEHU BO3PACTAHUS CIIOKHOCTH.

IIpumepHoOe conepkaHue JOMALIHEr0 3aJaHUA K 3aHATHIO 5.7

1. Pabota c Habopom 3amay.

Ilpumep nabopa 3adau

1) BepmmmnaC napamnenorpamma 4ABCDcoennHeHa ¢ cepeuHoni L cTOpoHbl AB.

Ha otpeske LC B3aTbl TOuku M u N Tak, 4To 0Tpe30k BM napasuieneH otpe3ky DN (touka M
JeXUT MeXay Toukamu L u N). Haligute oTHOImEHWe mionianeid MHOroyrojibHuka ABMND u
TpeyroabHuka BMC.

2) UYepes BepumHyC mnpaBuwiIbHOrO mectuyroipHuka ABCDEFmposeneHa
npsimMasi, mepecekaromfas npsmyio AD B Touke (). M3BecTHO, 4TO 3Ta mpsiMas pa3OuBaeT
IIECTUYTOJIbHUK Ha YacTH, IJIOLIAJAM KOTOPBIX OTHOCATCH Kak 4 : 5. Haiinure oTHOIIEHue
AQ:OD.

3) Ha nuaronamu BD npsmoyroneHuka ABCD B3dra Touka N Tak, 4TO
BN:ND = 3:2. JlnaroHanu npsMOYroJIbHUKa Inepecekatorcsa B Touke O. Haiinure mimomanb
yetbipexyroyibauka ABCN, ecniu AC =10 u £40B = 30°.

4) Jlanel n1Ba TpEeyroJbHUKA, y KOTOPHIX OAHA BepmMHAA 00Imas, a Japyrue
BEpPILMHBI PACIIOJIOKEHBI HA JBYX NPSAMBIX, IPOXOIAIIMX Yepe3 4. JlokaxuTe, 4TO OTHOIIEHUE

18



IioHiaied 3TUX TPEYroJbHUKOB PAaBHO OTHOIICHUIO NMPOMU3BEACHUM JIByX CTOPOH Ka)J10TO
TPEYTOJIbHUKA, COJIEPIKAIINX BEPILIUHY A.

5) JlokaxxuTe, YTO IUIOIIAJb YETHIPEXYTrOJbHUKA paBHA IMOJIYNPOU3BEACHUIO
JMaroHajel Ha CHHYC yIJla MeXAy HUMHU.
6) JlBa paBHOOEIPEHHBIX MPSIMOYTOJbHBIX TpeyroabHuka ABM u CDM c

runoreny3amu 4B u CD pacnonoxeHbl Tak, 4to ABCD — derelpexyroiapHuk. OnHa
JaroHallb TOr0 YeThIPEXYTroJibHUKA paBHa d. Haiitu ero momans.
Ipumep 3a0anus

1) Pemnre 3amaun.

2) Bribepute oHy U3 HUX.

3) CocraBbTe cXeMy pEIICHUs BBIOpaHHOM 3a7auH.

4) CocraBbTe BcrioMoraresbHble 3a/1a4l JJIs €€ PeLICHMUS.

2. [lonGepute W3 WIKONBbHBIX Y4eOHUKOB 3-4 3amadyu, KOTOpbIE pEHIaoTCs Ha

OCHOBE HCIOJIb30BAHUS METO/1a TUIOMIAAEH, U PELIUTE UX.

IIpumepHoe coaep:kaHue JOMALIHEr0 32/IaHUS K 3aHATHIO 5.8.

1. BoiOepure U3 HIKOJbHBIX YYEOHUKOB WIM AUJAKTHUECKUX MAaTE€pHUajoB IO JBE
3aJjayi: Ha YCBOEGHHME TEOpPETHUECKUX (PakToB mo Teme «BekTopb», MO Teme
«KoopauHatel Ha MI0CKOCTHY, «BeKTOpHBII MeTO1, «MeTo] KOOpAHHAT.
O0bsicHUTE, TOYEMY BbI BRIOpaJId UMEHHO ATH 3a/1a4U.

Pemure 311 33124M.

OueHuTte, HaCKOJIbKO TUITMYHBIMU SIBJISIFOTCS 3TU 3aJ1a4M JUISl KaXKJI0M TEMBI.
Onpenenute, Kakue TeopeTHueckue (akThl 3aKPEIUISIOTCS/UCIIONB3YIOTCS TMPHU
pELIEHNHN KaX10M U3 BEIOpaHHBIX BaMH 3a/1a4.

N

Tema 6 I'eoMeTpruecKue NOCTPOCHUS HA MIOCKOCTH

Jlekuun 14-15 ['eomeTpudeckue MOCTPOEHUS Ha IUIOCKOCTU. 3aJa4y Ha MOCTPOCHUE
Ha TUIOCKOCTH C IOMOIIBIO IIUPKYJIS U JTMHENKH.

IIpakTyeckue 3anATHA6.1-6.4

IIpocreiine 3axa4n Ha IOCTPOEHUE.

Dramnbl paboThI ¢ 3a/1aUeii Ha TOCTPOEHUE.

Pemenue 3aga4 Ha nocTpoeHue.

Mertoa reoMeTpruecKuX Mpeodpa3oBaHMil.

ITapamienbHbIi IEpEHOC.

CummMmerpus.

IToBopoT.

I'omoreTusi.

OcCOOeHHOCTH HCHOJNB30BaHUS KaXJIOro U3 mpeoOpa3oBaHuil B 3ajayax Ha
IIOCTPOCHHE.

Pemienue 3a1a4 Ha MOCTPOCHUE METOJIOM F'€OMETPHUUECKUX MTPEoOpa3oBaHU.

IIpumepHoe copeprkaHue JOMAIIHEro 3aJaHus K 3aHATHAM 6.1-6.3

1. Pemmre 3amaun.

1) [TocTpouTh TpEeyroiabHUK, €CIU 3aJaHbl CTOPOHA, MPUICKAIIUN K HEW Yyroa u
CyMMa JBYX APYTHUX CTOPOH.

2) [IpoBenuTe 00IIYIO KacaTelbHYIO K IBYM JIaHHBIM OKPY>KHOCTSM

3) [TocTpouTh poMO 10 BBICOTE U AMATOHAJIH.

4) [TocTponTh mapamienorpaMm o ABYM JIHArOHAJISIM U BBICOTE.

5) [TocTpouTh TpH OKPYXHOCTH, Kacaloluecs APYTr Apyra BHEIIHHUM 0Opa3oM,
LIEHTPaMU B BEpUIMHAX JTAHHOI'O TPEYTOJIbHUKA.

6) ITocTpoiiTe paBHOOEIPEHHBIM TPEYrOJbHUK 1O OOKOBOW CTOPOHE M BBICOTE,
OMYIIEHHON HA OCHOBAHMUE.

7) ITocTpouTh TpeyroiabHUK, €CIIU AAHBI €70 IEPUMETP U JIBA yIa.

IIpumepHoe conep:kaHue JOMALIHEr0 3aJaHUs K 3aHATHIO 6.4.
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1. [IpoBeaute wuccnenoBaHue 3aJadd ONPEICICHUEM YCIOBHM, NPU KOTOPBIX
pelleHe CyIEeCTBYET.

3a0aua. Jlanel 1Be OKpy>KHOCTH U npsmasl mexnay HuMH. [locTpouTh KBaapar Tak,
4yTOObl 2 €ro BEpIIMHBI JIe)KATM Ha JaHHOM MNpsMoi, a 2 Jpyrue — Ha JIByX JaHHBIX
OKPYKHOCTSAX.

2. BrinmonHuTe 10Ka3aTeabCTBO U UCCIIEIOBAHKE B CIEAYIOUICH 3a1ayue.

3aoaua. IlocTpouTh Y€TBEPTOE MPOMOPIIMOHANIBHOE: a: b = c: X.

3. Pemure 3anaumn.

1) B nmaHHBII  OCTPOYrOJBHBIA  TPEYTrOJBHUK  BIOUIIUTE  TPEYTOJbHHUK
HAaUMEHBIIIETO NIEPUMETPA.

2) Jlanbl Henepecekaromuecs xopabl AB u CE okpyxxnoctu. [locTpoiite Touky X

Tak, 94To0bI Xopasl AX u BX Beicekanmu Ha xopae CE otpe3ok KH, nMeromuil JaHHYIO JUTHHY
a.

3) [TocTpoiiTe TpeyroapHUK IO AAHHBIM CEPEIMHAM JABYX CTOPOH M IPSAMOM, Ha
KOTOPOH JIEXKUT OUCCEKTpuUca, IPOBEACHHAS K OHOM U3 3THUX CTOPOH.

4) Hanbl yron ABC w touka E BHyTpu ero. IlocTpoiiTe OTpe30K ¢ KOHIIaMU Ha
CTOPOHAX JTAaHHOTO YTJia, CEPEMHA KOTOPOIO JISKUT B JaHHOM TOUKe E.

5) Han TtpeyronbHuk ABC. IlocTpoiite mnpsMmyro, AENAILIYI0 IONOJaM €ro
II0UIa/lb U IEPUMETD.

6) [Moctpoiite Tpeyronsuuk ABC no croponam AB u ACu 6uccextpuce AE.

4. OdopMuTte perieHre K01 3a/1a49M, ITOCICIOBATEIILHO OMUCHIBAS PE3YIbTATHI

KaX/J0T0 9Tama 3aJayd Ha IIOCTPOEHHUE: aHaju3a, IOCTPOEHUs, J0Ka3aTelbCTBa H
UCCIICIOBAHMSL.

5. Cdhopmynupyiite BOnpocCh! Ui y4allMXcsl Ha ATalle aHaJln3a, KOTOpbIe CIIy>KaT
OCHOBOM ITOMCKA PELICHUS 3aa4H.

IX cemecTp

Tema 7 Pemienue reoMeTpu4ecKux 3a1a4 (CTepeoMeTpusi)

Jlekuun 16-23 ITo3unmoHHbIe MOCTpOEHU. MeTpuueckre NocTpoeHus. Beruncnenue
paccTosaHu

IIpakTnyeckue 3ansatusn’.1-7.8

[TocTpoeHns Ha M300paKEHUSX MHOTOTPAHHHUKOB: MTOCTPOSHHE CJIEJIOB TUIOCKOCTEH 1
IPSIMBIX; NOCTPOCHUE CEYEHMsI MHOIOTPAHHHMKA METOIOM CIENOB; IOCTPOCHHE CEUEHUs
MHOTOTpaHHHKA METOJIOM BCIIOMOTaTEJbHBIX CEYEHHI; NOCTPOECHUE MapayljIeNIbHbIX MPSAMBIX
U TNapaJUIeNIbHBIX INIOCKOCTEH; MOCTPOEHUE NPAMOM, IMPOXOJAIIEH 4Yepe3 3alaHHYH TOUYKY
napajuleibHO 3aJaHHOW TNPSMOM; TOCTPOEHHE CEYEHHMs MHOTOTpaHHHMKA IJIOCKOCTBIO,
IIPOXOJALIEH Yepe3 3aJaHHyI0 TOUYKY IapajulelbHO 3aJaHHOM IIJIOCKOCTH; IIOCTPOEHUE
CEUEHMs] MHOTOIPaHHHKA IJIOCKOCTBIO, MMPOXOJAIIEH Yepe3 3aJaHHyI0 MPSIMYIO IapajljielIbHO
ApYyroi 3aJaHHOM MPsIMON;KOMOMHUPOBAHHBIM METOJ| MOCTPOEHUS] CEYEHHUsT MHOTOI'pPaHHMKA;
MIOCTPOCHHUE CEYEHMs] MHOTOIPAaHHUKA IJIOCKOCTBIO, MPOXOJAIIEH 4epe3 3aJaHHYI0 TOUYKY
NapajuIeIbHO 3aJaHHOW IIJIOCKOCTH; ITIOCTPOCHHME CEUEHUS MHOTOIPAaHHHMKA IIJIOCKOCTBIO,
IIPOXOAAIIEH Yepe3 3aJaHHYI0 NPAMYIO NTapaJUIEIbHO APYTrOW 3aJaHHOM IPSIMOM; TOCTPOEHUE
CEYEHUs1 MHOTOIPAaHHHUKA IUIOCKOCTBIO, NMPOXOAIIEH 4epe3 3aJaHHYI0 TOUKY I[apajlIeIbHO
JIBYM 3a/IaHHBIM CKPELIUBAIOLIUMCS MPSMBIM.

[pyrue TO3MLMOHHBIE 3aJauu: IOCTPOCHUE JIMHUM [IEPECCUYCHUs 3aJaHHBIX
IJIOCKOCTEM; MOCTPOCHUE TOYKH IEPECEUYECHUS 3aJaHHOM MPSAMON C 3aJaHHOM IUIOCKOCTBIO;
IIOCTPOCHUE NIEPECEUEHUS IOBEPXHOCTEN 3aJaHHBIX MHOTOTPAaHHHUKOB.

Boruncnenue paccTosiHUI: pacCTOSHUE MEXAY IByMSI TOUKaMH; PACCTOSIHUE OT TOYKU
N0 IPSIMOMW; PACCTOSTHUE OT TOYKH IO INIOCKOCTH; PACCTOSIHUE MEXAY CKPEIIMBAIOIIUMUCS
HPSIMBIMH.

BbruncieHue yrioB: yroin MeEKIy CKPEIIUBAIOIUMUCS NPAMBIMH; YTOJ MEXKIY

20



IUIOCKOCTSIMU; YTOJI MEXTy NMPSIMOM U INIOCKOCTBIO; ABYTPAHHBIN yroJi.

[Tnomaau 1 06beMbl MHOTOTPAHHUKOB: IUIOIIAb CEYEHUSI MHOTOTPAHHUKA; IJIOLIA]b
MOBEPXHOCTHU; OOBEMBI.

MHOrorpaHHUKM M KpyTJjble Teja: ONUCaHHbIE M BIMCaHHBbIE c(epbl; KOMOMHALUU C
OIMCaHHBIMH c(hepaMu; KOMOMHAIINY CO BOIUCAHHBIMU CepamMH.

IIpumepHoe coaep:kaHue JOMalIHero 3aJaHus K 3aHaTusam 7.1-7.3

Pemnre 3anaun:

1. Ha pe6pe MB nupamuisl MABCD 3anansl Touka P, B rpanu MAD — touka Q.
B mockoctu MAC BHyTpu nupamuabl 3aaana touka R. [octpouts cnens mnockoctu POR
Ha cienyromux miockoctsax: 1) ABC; 2) MAD; 3) MBC.

2. Ha pebpe BB, npusmsl ABCA, B, C, 3anansl Touka P, B rpanu ACC1 4, —

Touka () ¥ BHE MPU3MBI B TNIOCKOCTU BB | D, Touka D KOTOpO# JIe)KHUT Ha nipsaiMoirt AC u npu
sToM ToukaC HaxoauTcs MexAy ToukamMu A u D, 3amana touka R. IlocTpouTh ciensbl

wiockoctd POR Ha mnockoctsax: 1) ABC; 2) ACC .
3. Ha pebpax 44, u B, C, npusmsl ABCA, B, C, 3amaHbl COOTBETCTBEHHO

touku P u Q. [locTpouts ceueHne npu3Mbl miaockoctbio POR, TOUKy R KOTOpOH 3ajaiuM B
oJHOI u3 cnenyromux rpaneii: 1) BCC, B, ; 2) ABC.

4. Ha pe6pe MB nupamuast MABCD 3anana Touka P, a B ee rpanu MCD 3anana
touka (. [locTpoiiTe ceueHne nupamuabl MI0CKocThi0 POR, Touka R KOTOpoH 3anaHa: 1) Ha
pedpe MC; 2) B rpanu MAD.

5. Ha pebpax MB u MC nmupamuast MABCD 3ananbl COOTBETCTBEHHO TOYKHU P U
Q. Tloctpouth npsiMble, TPOXOJAIINE Yepe3 TOUKYy P, mapaienbHOo npsmoil OR, Touka R
KOTOPOH 3a/1aHa Ha OJTHOM U3 clieaytomux pedep nupamuast: 1) BC; 2) CD; 3) MA.

6. Ha pebpax BB, ud, D, npusmel ABCDA, B, C, D, 3aaaHbl COOTBETCTBEHHO
touku P u Q. IlocTpouTh npsiMble, MPOXOASIIUE Yepe3 TOUKy PrapamuienbHo npsmoi OR,
TOuKa R KOTOpOH 3aJjaHa Ha OJJHOM U3 clenyromux pedep npusmsl: 1) BC; 2) A4, .

7. Ha pe6pax BB, u DD npusmsl ABCDA B, C, D, rpaub ADD | A, xotopoi
napamiensHa rpaib BCC, B, 3amaHbl cooTBeTCTBEHHO Touku K u P. IloctpouTs npsimyto,

IIPOXOALIYIO Yepe3 TouKy K napaijiesibHO npsMoit AP.
IIpumepHoe conep:kaHue JOMALIHEro 3aJaHusl K 3aHATUAM 7.4-7.6

1) Pabora ¢ Habopom 3amau.
IIpumep nabopa 3a0au
1) B ocHoBanum yceueHHoil nupamuisl ABCA,B,C, NeXUT TpEyrolbHUK, Y

kotoporo AC=BC=a u ZACB=90°. bokoBoe pebpo CC, mnepneHAuKyISPHO IIOCKOCTH
ocHoBanusi, CC,= %2AB uA,B,: AB=1:2. Haiinute nepumerpsl GUryp, HOIy4daromUXcs B
CEUEHHUH MUPaMUbI MJIOCKOCTSAMH, 3a/laHHBIMU clieytoluM obpazom: 1) toukud, B, u C,;
2) npsimast B, D, Touka D, kotopoil — cepeauna pedpa 4,C, u npsamas D, K, napajienbHa
npsamoit A4,,; 3) Touka C U ycClOBHE, YTO CEKylas MJIOCKOCTh NEPHEHIUKYJIAPHA HPIMOM
AA,

2) B ocHoBanun nupamunabl MABCDnexuT KBajpaT cO CTOPOHOM, paBHOM a.
BeicoTa mupamuapl paBHa CTOPOHE OCHOBAaHUSA M NIPOEKTUPYETCsA B TOUKy O — cepeauHy
pebpa BC. Ha menmane MF tpeyronpHuka MADB3sTa TOuka P — cepeluHa MeIUaHbI.
[ToctpoiiTe ceueHne nupamMuabl IIOCKOCTHIO, TPOXOIAIIECH Yepe3 TOUKY P nepneHIuKyJIsIpHO
npsMoit MF u HailiuTe pacCTOSHUS OT CeperHbl OOKOBOIM CTOPOHBI Tpareluny, NOIyYeHHOM
B ceueHuu 70 Touek: 1) D; 2) F; 3) A.

3) B ocnoBanuu nupamunsl MABCD nexutr kBaapat, a ee OokoBoe pedpo MB
MEePIEHAUKYISIPHO TUIOCKOCTH OCHOBaHuUA M MB = AB. Ha pebGpax AB wu MB B3sTHI
COOTBETCTBEHHO TOUKU K 1 B, - cepequHbl 3THX pedep, u B TpeyroapHuke B, CK npoBeneHa
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Meauana CE, Ha KOoTopoi B3sThl Touku P u Qrakue, utro CQ = QP = PE. Cuuras AB = a,
HalUTE pacCTOAHHA OT TOUYKM (), B KOTOpPOHM IEPECEeKaroTCs AHarOHaad OCHOBAHUSA
nupamuibl, 10 Touek: 1) P; 2) E; 3) Q.

4) Bce nnockue yriel npu BepinHe M npaBuiibHON nupamusl MABC — npsMsle.
Ha pe6pax BC u MC B3sTbl COOTBETCTBEHHO TOUkU L u N Takue, uto BL.BC=CN:CM=1:4.
Cuuras 60k0BO€ peOpo MUpamMuIbl paBHBIM b, HAMIUTE PACCTOSIHUA 10 LIEHTpa TPEyTrolbHUKA
ALNot touek: 1) M; 2) B; 3) C.

IIpumep 3a0anus

2) Pemmre 3amaun.

3) BriGepute onHy U3 HUX.

4) CocraBbTe cXeMy pelIeHUs] BBIOpaHHOM! 3a1a4H.

5) CocTtaBbTe BCIIOMOTaTEIbHBIE 3a/1a4H JIJIS €€ PEIICHHUS.

IIpumepHoOe conep:kaHue TOMALIHEr 0 3aJaHUA K 3aHATUAM 7.7-7.8

1. [Togbepure W3 MIKOJBHBIX YYEOHHUKOB, W3 JHIAKTHYCCKUX MaTEPHAIOB 5-6
3a/a4 Ha TeMbl «lL11o1maas TOBEpXHOCTH MHOTOTPpaHHUKa» U « OOBEMBI TEI.

2. Pemmre nx.

3. CocraBbTe AJIg KaXIOM 3alayu MOACKA3KU MJis y4alluxcs Ha KaXIOM W3
ATanoB pabOTHI ¢ 3a/1aUeH.

4. Bribepure camyto croxkHyto, Ha Ball B3I, 3aaa4y. OpopMute ee penieHue.

5. PazbeiiTe ee Ha moa3anayun. Beigenure uaeio penieHus Kaxa0i moa3aaaqu.

6. [TocrapaiiTech BBIACIUTH OONIYIO WACIO PEIICHUS 3aa4H B I[EJIOM; IPHUEMEI,

HCIIOJIb3yEMBIE NPU PEILICHHH.

Tema 8 N30paHHbie HECTAHAAPTHBIE 3a1a4M HIKOJbHOI0 Kypca MAaTeMAaTHKH

Jlekmun 24-30

Buasl HecTaHmapTHBIX 3a7ay MO MaTeMaTHKe: 3ajadd (3aJayd, Crocod pelIeHus
KOTOpPBIX HEHM3BECTEH ydalluMcs; 3a7aud, I peHIeHHs KOTOPBIX HEOOXOAMMO
HCIIOJIb30BAHUE MEXIIPEAMETHBIX 3HAHUN; HEOOIPEACIICHHbIE 3aJa4d C HEIOJHBIMU
JaHHBIMU), MEepeolpesieJieHHble 3a7aud (3aaud C H30BITOYHBIMU JaHHBIMHU; 3aJaud C
HECTaHAapTHON (OPMYIUPOBKOM.

IIpakTnyeckne 3ansaTun8.1-8.7

3amaun koHkypca «Kenrypy». Cneumduka 3amad. [lpumepsl 3amau s pasHBIX
BO3PACTHBIX KaTErOpHUil.

3aaun eAMHOTO TrOCyJapCTBEHHOrO 3K3aMeHa mo Marematuke (4actb C). Kputepuun
OLICHWBAaHUSA 3aJaHUM.

CriocoObl KOHCTPYUPOBAHUS CUCTEM [UIsl MOATOTOBKH YYallUXCs K PEUICHHIO 3adad
yactu C. Pasnuunsie noaxossl. [IpuMepsl cuctemM BCloMorareinbHbIX 3a/1a4.

IIpumepHoe conep:kaHue JOMaIIHero 3agaHus K 3ansartuio 8.1-8.3

1. Haiitu B mIKONBHBIX yueOHHMKAX MaTEeMaTUKH 3aJlaHUs, KOTOPBIE MPHU MEPBOM
oOpalleHud K HHUM MOTYT pAacIeHHBAaTbCAd KaK HECTaHAApTHBIC, MOCKOJIbKY Yy4YalluMCs
HEM3BECTEH CIOCO0 (MPHEM, METO/T) MX PEIICHUSI.

2. Pemmre 3agaun:

1) Pemmre ypasHenue x> + 33 = —2x.

2) Pernre HEpaBeHCTBO (5" — \/E) (arccosx — arccos0,2) = 0.

3) Cpasuurte uucna logg 9 m 1gl1l.

4) Pemmre ypaBHenue: arccosx + arccos(1 — x) = arccos(—x).

[Tpu KakuX yCIOBHSIX 3TH 3a7a4M OyyT HECTaHAAPTHBIMU?

3. Pemmre 3anaun:

1) Av B — npou3BoibHbIE HaTypaibHble uucia. Moxer nu uucino A!+ B!
oKaH4YMBaTbcs udpamu 19907

2) OxpykHOCTb, BIucaHHas B TpeyroiabHUKk ABC, nenutr ero cropoHy AB Ha

orpeskn AE w EB ¢ jmnamu 5 u 3 coorBeTcTBeHHO. Benmumna yrma A—60°. Haiinure
JUIMHY CTOpOHBI BC.
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3) JlokaxxuTe, 4TO B JI000M apu(pMeTHYecKOl MpOrpeccuu, WIEHbl KOTOPOU —
HaTypaJIbHbIE YKCTIa, €CTh JIBA WICHA C OANHAKOBOW CyMMOH IUdp.

4. [Ipoananu3upyiite OOIIyI0 HHCTPYKUUIO JUISI YYAIIUXCSA K PEHICHUIO
HECTaHJapTHBIX 3a]1a4.

1) BuumarenbHO mpouTHTe 3anady, oOAyMaliTe MOCTaBICHHBIH BOMPOC, YETKO
MPEACTaBbTE TOT MPEAMET WIH SIBICHHUE, O KOTOPOM B HEM FOBOPHUTCH.

2) OOmymaiiTe CBSI3M, KOTOpBIC CYIIECTBYIOT MEXIY JAHHBIMH B YCIIOBUU H
BOIpoce 3a7aud. Bo3MoXHO, XapaKTep 3TOH CBSI3U MOJCKAKET BaM CIOCO0 pelIeHus 3aJauu.

3) BcnomuauTe, He BeTpewanach JId BaMm TOXOXas 3ajada, CIoco0 perieHus
KOTOpPOI BaM M3BECTEH

4) [TonpoOyiiTe, ynpoCTUB YCIOBUE 3a/1a4M, HAUTH MPUHIMUI €€ PELICHUs, a 3aTeEM
MPUMEHUTD 3TOT MPUHLHUII JIsl PELIEHUSI UCXOIHOM 3a/1auu.

5) Ecmu B 3amaue HECKOJBKO HEHM3BECTHBIX, MOMPOOYHTE pa3OWTh ycloBHE Ha
HECKOJIBKO MM0/3a/]1a4 C OJHUM HEU3BECTHBIM B KaXKIOM.

6) [TonymaiiTe, Kakue 4acTHU yCJIOBUS HECYIIECTBEHHBI M TOJBKO COMBAIOT Bac C
TOJIKY.

7) [Togymaiite, HENMB3sT M MPUMEHUTH JJIS PEUICHUS 3aJaud Kakue-ITu00 3HaHUS
U3 apyroi cdepsl AeaTeIbHOCTH.

8) [Togymaiite, HENmb3st I PaCCMOTPETh CUTYaIlMI0 B 3a7ade€ C JAPYrod TOYKH
3penus («Hago monHsaTs Tpy3 Ha maaTdopmy, a HeNb3s JIU OMYCTUTh MIATPOPMY MO TPy37»).

9) [TonpoOyiiTe ¢ MOMOIIBI0 KOHKPETHBIX NPUMEPOB HAWTH OOIlIee pelieHue
3a/1a4u.

10)  Cpemnaiite TpOBEpPKY MOJYYEHHOTO OTBETA, COMOCTABHB €r0 C XU3HCHHBIMU
MPEJCTABICHUSMU 00 HCKOMOW BEJIMYMHE WU TOJCTABUB 3Ty BEJIUUMHY B YCIOBUE 3a/1a4H.

Ha ee ocHOBe cOCTaBbTE HHCTPYKIHMIO JUIS yYalIMXCS TI0 PEHICHWIO KaXKIOW W3
npe/laraeMbIX BBIIIC 3a7a4.

IIpumepHoOe conepkaHue TOMALIHEr0 3aJaHus K 3aHATUHIO 8.4-8.7

1. Pemmte 3agaun a1 7-8 Ki1accoB:
3aoauu, oyenusaemoie 8 3 bania
1) Ecnu Bacs nact Ilere 6 MOHET, TO y HUX CTaHET MOPOBHY MOHET, a eciu [leTs

nact Bace 9 moner, To y Bacu moner craner B k pa3 Gonbme, yem y Iletn. Ilpu xaxom
HauOOJIbIIEM K 3TO BO3MOXKHO?
(A)20 (b)25 (B)30 (I)31 (O) 37
2) B moesne 5 BaroHoB, B KaXXJOM BaroHe €CTh XOTh OJIMH Maccaxup. byaem
TOBOPHUTH, YTO JIBa TMACCa)XKUpa €AyT PSAIOM, €CIId OHU €IyT B OJHOM BaroHe WJIW B JIBYX
coceqHUX. VI3BECTHO, YTO PSIAOM C KaXAbIM IMAacCAXUPOM enyT eme Jiubo 5, nmubo 10
naccaxupoB. CKOJIBKO BCEro MaccakupoB B 1oe3/e?
(A) 20 (b) 17 (B) 15 (I') 13 () HEeBO3MO>KHO OTIPEAETUTH
3) [To kpyroBoi#i ITOpOKKE B OJHOM HANpPaBICHUHM JIBHUTAOTCS JKCHS MEIIKOM H
manbin @ens Ha Benocunene. Ckopocts eau Ha 75 % Gonbiie ckopoctu XKenu, 1 mosTomy
BpeMsi OT BPEMCHH OH €€ OOroHseT. B CKONBKHX pa3HBIX TOYKAX JOPOXKKH OYIyT
MPOUCXOIUTH OOTOHBI?
A)2 (B)3 B)4 ()5 (M6
4) Jlena Bo3Bena HatypanabHOE unciao N B KBaJpaT U CIOXKUJIA KOJTHYECTBO IUQD
B uncie N ¢ konmudectsoM nudp B uncie N2. Kakoii pe3yabTaT y Hee He MOT HOYYUThCs?
(A)98 (b)99 (B) 100 (I) 101 () 102
5) Ha IIPOIOJKEHUH CTOPOHBI AC
B TpeyronbHuka ABC oTrmeueHa Toyka M (CM. PHUCYHOK).
HsBectHO, uT0 CM = 24AC, £CBA = 15° u £CAB = 45°.
P A Haiinure £AMB.
> (A) 60° (b) 65° (B) 70° D) 72°
y () 75
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3aoauu, oyenusaemvie 6 4 banna

6) Yyennku 7-A Kjacca MOCemIaloT MIKOJIbHYI OMONIHOTEKy. B moHenenbHUK B Hee
MPUILIO 5 YYEHUKOB, BO BTOPHUK - 6, B cpeay - 4, B ueTBepr - §, B natHuuy - 7. Hukro u3
YYEHUKOB He ObLT B OMbMuoTeke aABa aHA noapsan. Kakoe HauMeHbllee KOJMUECTBO YYCHUKOB
MOJKET OBITh B 7-A Kjacce?

(A) 12 (b) 15 (B) 18 (I') 25 (1) 30

7) XKan-Kpucrop mnponomxaer u3ydatb pycckuil s3bik. OH HIIET 4MCHA,
CIIOBECHAsl 3aIllUCh KOTOPBIX COCTOMT PoBHO M3 uerbipex cinoB: CEMb, CEMbBJECAT,
CEMBCOT, TbICAY. Hanpumep, takoBo umcio 7770 - CEMb TbhICAY CEMbBbCOT
CEMBJIECAT. CkoJIbKO BCETO TaKUX YUCEN?

A4 (B)5 B)6 ()7 (D)8

8) Bunnu-Ilyx kynuna B Mara3uHe 4eTblpe OJUHAKOBBIX TOPIIOYKA C MEIOM H
3aIUIaTHJI HECKOJIbKO MOHET 1Mo ofgHomy ¢(yHTy. EMy nmamm chady: mo oOJHON MoOHeETe
nocronrcTBoM 50, 20, 10, 5, 2 u 1 nencos (B ognoMm pynTe 100 nmencon). IlsTauok 3amerun,
yt0 Bunnu-Ilyxy nanu poBHo ofHy JuIIHIOI0 MOHETY. Kakyro?

(A) 1menc  (b) 2menca (B) 5 nencor (I') 20 nencon (/1) 50 mencoB

9) Yucna x,y U Z TakoBbl, uto x2 y z3 = 711y xy? = 77 . Yemy paBHo x y z?

(A) 7% (B) 7° (B) 7° (1) 77 (0 7'

10) B xmacce 20 yyenukoB. OHU ceyiM 3a MapThl MO JIBOE TaK, YTO POBHO TPETh
MaJbUHUKOB CHJASAT C J€BOYKAMH, M POBHO IMOJIOBUHA JIEBOYEK CUAAT ¢ MalbyuKaMu. CKOIBKO
MaJbUMKOB B Kilacce?

(A) © (b)9 (B) 12 I 15 (1) 18

3aoauu, oyenusaemoie 6 5 6annos

11) B kBaapate 3x3 HEKOTOpBIE KJIETKH OeTble, a OCTalbHbIE - YepHbIe. 3BecTHO,
YTO HE BO BCEX CTONIOIAX HE BCe KIETKHU uepHble. Torna o0s3aTenbHo

(A) B Ka)K0OM CTONOIIE €CTh YepHasi KJIeTKa (b) Bce kieTku yepHbIe

(B) ectb cTonben u3 GenbIx KIETOK (T') Bce kieTku Genble

([1) ecTb cTonmGeI U3 YEPHBIX KIETOK

12)  Bacs BbIOpasl HECKOJIBKO pAa3JIMYHBIX HATypajbHbIX uucen. I[lpousBenenue
JIBYX CaMBIX MAJICHbKUX W3 HUX PaBHO 16, a mMpou3BeIeHUE ABYX CaMbIX OONBIINX paBHO 225.
Yemy paBHa cymma Bcex Bacunbix uncen?

(A) 243 (b) 44 (B)42 (I') 38 (/1) HEBO3MOKHO OIPENEIUTh

2. Pemmre 3anaun nns 9-10 knaccos:

3aoauu, oyenusaemole 8 3 baiia

1) CKOJIBKO TOJTYYUTCS THICSY, €CIIA CTO COTEH YMHOXKUTD Ha THICSYY JECATKOB?

(A) 1000 (b) 10000 (B) 100 000 (T") 1 000 000 (1) 10000000

2) Uto 00BIYHO J1€TAI0T ¢ KBAAPATHBIM KOpHEM?

(A) BoikopueBsBatoT (b) ynansior (B) BeITackuBaior

(I') m3Bnekarot (1) cMOTpsT B HETO

3) Ha xoopauHaTHOW TIJIOCKOCTH 4YeThlpe W3 MATH Touyek A-Jl sBisoTCA
BepIIMHaMu kBajpara. Kakas Touka munmass?

A) L3 B)(0;-4) B)E2-D) M@ D (DG -2)

4) Cxonbko Henenb coaepxutcs B 2016 yacax?

(A)72 ()36 (B)24 (I')12 () 10

5) Ha pucynke tpeyrombuuk ABC- mpaBwibHblil, £BAD = 90°, £ABD = 45°.

Yemy pasen £CDB?
¢ (A) 35° (b) 30° (B) 25° (I)20° (1) 15°
3aoauu, oyenusaemvie 6 4 banna
6) Mseectno, uto a + 5 = b2 —1=c¢c?+ 3 =d — 4.
Kaxkoe u3 yucen a, b, ¢, d camoe 0oJibIoe?
(A)a(b)b (B)c (I''d (/1) HeBO3MOKHO OTIPECITUTH
7) B kakoit 13 MoMeHTOB BpeMeHu A—/J[ yron Mexzy
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4acOBOM ¥ MUHYTHOM CTPEJIKaMU CaMblii MaJI€HbKHI1?
(A) 12:10 (b) 12:55 (B) 18:30 (I') 21:45 () 15:15
8) Ha kaxnoit u3 BerBel runepObonbl y = i orMmeTwiM 1o Touke. [Iponssenenue

OpPIMHAT O3THX TOYEK pABHO YIBOCHHOMY IPOM3BEICHUIO HX aOcuucc. Yemy paBHO
npousBeaeHue adermec?

V2 1 V2
A - (B)—3 B)—V2 D) (M2
9) Ha myxaiike coopanuch 2016 keHTypy ABYX IIBETOB: CEPOTO U KOPUYHEBOTO.

Kaxnplif KeHrypy Hallena OTHOLIEHHME YHciia KeHTypy, OTJIMYAIOLIMXCS OT HEro Mo LBETY, K
4lClly KEHIypy CBOero IBera (BKJIOyas ero camoro). Yemy paBHa CyMMa BCEX JTHX
OTHOLUEHUN?

(A) 2016 (b) 2015 (B) 1034 (I') 1008 (/1) HEeBO3MOYXKHO ONPENEIINUTD

10)  Aprém XodeT MOKpacuTh KJIETKU KBagpara 3x3 Tak, 4TOObI B KaXKIOU CTPOKE,
Ka)X/IOM CTOJIOIE M Ha KaXKJIOW W3 ABYX JMaroHajieil Bce KIeTKH ObUTH pa3Horo nsera. Kakoe
HalMEHbIIIee KOJIMYECTBO LIBETOB MOTpedyeTcs?

(A)3 (B4 B)S ()6 (N9

3aoauu, oyenusaemvle 8 5 baiios

11) B xax10i1 3 BOCbMU BepILMH Ky0a Hamucaayd HEHYJIEBOE YUCIIO, a Ha KaX101
IpaHy - IPOU3BEJCHNE YEThIPEX YHCE, PAclOIOKEHHBIX B ee BepiinHax. Kakoe Hanbonbiiee
KOJIMYECTBO OTPHUIIATEIBHBIX YHCET MOXKET OBITh Cpein BCeX 14 HaIMCaHHBIX Yncel?

(A)10(b) 11 (B)12 (IN 13 (1) 14

12) Ecim umcino 2 - kopeHb ypaBHenums x2 + bx + ¢ = 0, To KOpHEM
ypaBuenus x> + (b — 2)x + 2¢ = 0 ob6s3arensHo sBagercs uucno (A) 1 (B) 3 (B) 4 (')
6 ()8

S. TeMbl IMCHUILUIMHBI AJI5l CAMOCTOSITEILHOT0 M3yYeHUS

Hcnonb3oBanne CBOWCTB (DYHKITMN TP PEUICHUH YpaBHEHWH M HEPAaBEHCTB (00JIaCTh
oTpeJieNIeHus], 00JIacTh 3HAYEHUH, MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTh M HEYETHOCTD,
HEPUOIUYHOCTD

1. OrpaHn4eHHOCTh MHOKECTBA 3HAUECHUHN (PYHKINH
fx) =4

, €CJIN JJIA BCEX
gx) =4

VYpaeuenuef (x) = g(x)paBHOCHILHO CUCTEME YpaBHEHUI {

X € X cnpaBemnuBel HepaBeHCTBa f(x) < Af(x) < Aug(x) = A.

2. MOHOTOHHOCTH (OYHKIIHH

1) Ecmu pynkums fBo3pacraer (yObiBaeT) Ha MHOKECTBE X, TO ypaBHeHHEf (X) =
AHa MHOXecTBe X UMeeT He 6osiee 0JTHOTO KOpPHSI.

2) Ecimu dynkuus f Bospacrtaet (yObIBaeT), a pyHKIHUsA g yObIBaeT (Bo3pacraer)
Ha MHOKecTBe X, To ypaBHeHHef (X) = g(x)Ha MHOXKecTBe XumeeT He 0oJiee OTHOTO KOPHSL.

3) Ecnuf (x)-moHOTOHHO BO3pactatomas GyHKIUSA, TO ypaBHeHUs f(x) = xu
f(f(x)) = xpaBHOCWIbHEI.

3. [lepronu4HocTh GyHKIMU

1) Cymma 1ByX GyHKIMH ¢ consMepuMbiMu niepuogamu 1 T2saBisiercs: pyHKIusS
¢ nepuogoMHOK(T1,T?2).

2) Cymma gaByx (QyHKUMH €  HECOM3MEPUMBIMU NEPUOAAMM  SIBISIETCA
HENEePUOANYECKON (PYHKITHEH.

3) He cymectByer nepuognueckux (yHKIUI, HE paBHBIX KOHCTAHTE, Y KOTOPOM

nepuoaamMu SBJISAIOTCA HECOU3MCPUMBIC YHCJIA.

6. OoOpa3oBaTte/ibHbIE TEXHOJIOTHH

Neni/mm HaunmeHoBaHue Buabl yueOHbIX
. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHU
pasjaesa 3aHATHH
1. Matematndeckas u | Jleknuu JIekInu ¢ UCIIOJIL30BaHUEM
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CIOKECTHAasA 3aJa4dya

BUJICOMATEPHAIIOB

[IpakTrueckoe PaGora B ManbIx rpymnmax
3aHSTHE «Mo3roBoi WTypm»
CamocTosaTenbHas KoncyneTupoBanue u mpoBepka
paborta JIOMAITHUX 3a1aHUI
MOCPENCTBOM 3JIEKTPOHHOU
MOYTHI
3amaun Ha AEITUMOCTD Jlexknuu JIeKIny ¢ UCIOJIE30BaHUEM
BUJIEOMATEPHAIIOB
[IpakTrueckoe Pabota B Manbix rpynmax
3aHATHE «Mo3rosou wrypm»
CamocrosiTenbHas KoncynpTupoBaHnue u mnpoBepka
paborta JIOMAIITHUX 3aIaHUI
MOCPEJICTBOM 3IEKTPOHHOM
MOYTHI
YpaBHeHus, Jlekuun Jlekuuu ¢ UCTIOJIB30BAHUEM
HEpPaBEHCTBA M  HUX BHJIEOMATEPHAIIOB
CHUCTEMBI [IpakTrueckoe Pabora B ManbIX rpymnmax
3aHATHE «Mo3roBoi mTypm»
CamocTosiTenbHast KoncynbTupoBaHue W mpoBEpKa
paborta JIOMAIITHUX 3alaHui
MOCPEACTBOM AJIEKTPOHHOMU
MOYTHI
HUcnonn3oBanue Jlexknuu JIeKIIny ¢ UCIIOIE30BaHUEM
CBOMCTB (DYHKIMI TMpU BUAEOMATEPUAIIOB
pemieHun ypaBHenuii u | [Ipaktudeckoe PaGoTa B manbIx rpymnmax
HEPaBEHCTB 3aHATHE «Mo3roBoi mTypmM»
CamocTtosaTenbHas KoHcynbTupoBanue M mnpoBepka
paborta TOMAIITHUX 3aJaHuNR
[IOCPEACTBOM JJIEKTPOHHOMU
IIOYTHI
Pemenue Jlekuun Jlekuuu ¢ UCTI0JIB30BAHUEM
r€OMETPUYECKUX 3a]1a4 BHJIEOMATEPHUAIIOB
(mnaHumeTpus) [IpakTueckoe «Mo3rosoi mTypmM»
3aHATHE CooOuieHue 1o TeMe 3aHITUs
TPKM
CamocTosiTenbHast KoncynbTupoBaHue W mpoBEpKa
paborta JTOMAIITHUX 3aJaHuH
MOCPEACTBOM AJIEKTPOHHOU
MOYTHI
['eomeTpuueckue Jlexknuu JIeKIIny ¢ UCIIOJIE30BaHUEM
MOCTPOEHUS Ha BUJIEOMATEPHAIIOB
TJIOCKOCTH [IpakTrueckoe «Mo3roBoi mTYypm»
3aHATHE CooO11eHue 1Mo TeMe 3aHITHS
TPKM
CamocTrosaTenbHas KoHcynbTupoBanue u mnpoBepka
paborta TOMAIITHAX 3aJaHuNi
IOCPEACTBOM JJIIEKTPOHHOMU
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MOYTHI
7. Pemenue Jlekuun Jlekuuu ¢ UCTIOJIB30BAHUEM
r€OMETPUYECKUX 3a]1a4 BHJIEOMATEPHUAIIOB
(crepeomeTpust) [IpakTrueckoe «Mo3roBoi mTypM»
3aHATHE CooO1ieHue 1o TeMe 3aHITUS
TPKM
CamocTosiTenbHast KoncynbTupoBaHue u mpoBEpKa
paborta JTOMAIITHUX 3aJaHuH
MOCPEACTBOM AJIEKTPOHHOMU
MIOYTHI
8. N36pannbie Jlexknuu JIeKIny ¢ UCIOIE30BaHUEM
HECTaHJApTHBIC 3aJa4u BUJIEOMATEPHAIIOB
IIKOJIBHOTO Kkypca | [IpakTuueckoe «Mo3roBoi mTYypm»
MaTeMaTHKU 3aHATHE Coo0l1eHne mo Teme 3aHsATHS
TPKM
CamocTosTenbHas KoHcynbTupoBanue u mnpoBepka
paborta TOMAIITHAX 3aJaHuNI
IIOCPEACTBOM JJIEKTPOHHOM
IIOYTHI
7. OuneHounble cpeacTBa (MaTepHajbl) I TeKyllero  KOHTPOJISI

yCIIieBaeMOCTH, IPOMEKYTOYHOI aTTecTallMy 00y4a0IMXCs M0 AUCHUILINHE
3aganusi (mpUMepHbIe) UIA BHeayJAMTOPHOH CaMOCTOATEJBHOH PadoThI

CTYJAEHTOB

1. ToxnecTBeHHbIe TPe0OPa30BaHUS PATMOHAIBHBIX BBIPAKCHHH.

2. ToxxnecTBeHHBIE TTPEOOPaA30BaHMS HPPAITMOHATBHBIX BBIPAKCHHM.

3. ToxnecTBeHHble TpeoOpa3oBaHUS IOKA3aTENbHBIX U JIOTapU(YMUUIECKUX
BBIPAYKECHHUIA.

4. Jloka3aTenbCTBO HEPABEHCTB.

5. ParnmonanpHble ypaBHEHUS.

6. VYpaBHEHUsI, coepKaLUE IEPEMEHHYIO 110 3HAKOM MOJYJIS.

7. CucrteMbl pallMOHAJIbHBIX YPABHEHHUIA.

8. 3azauy Ha COCTABIICHUE YPABHEHUI U CUCTEM YpPaBHEHUI.

0. HppannoHanbHble ypaBHEHUS U CUCTEMBI YPaBHEHHIA.

10.  Ilokxa3zarenbHble ypaBHeHUs. Jlorapupmuueckue ypaBHEHUs.

1. Cuctembl TOKa3aTENbHBIX U JIOTApU(PMUISCKUX YPABHCHHM.

12. PanmonansHble HEpaBeHCTBA.

13. Hppannonanbabie HepaBeHCTBA. [loka3zaTenbHble HEPABEHCTBA.

14.  Jlorapudmuyeckie HepaBEHCTBA.

15. ToxxnecTBeHHBIE TPEOOPa30BaHMsI TPUTOHOMETPUUECKUX BBIPAKCHHM.

16. PemreHne TpUroHOMETPUYECKUX YPABHEHUH, CUCTEM YPABHEHUN U HEPABEHCTB.

17. Pemenue 3agau no reme « TpeyrobHUKMY.

18.  Pemenue 3aaau no teme «HeTbIpeXyroJIbHUKN.

19.  Pemenue 3amau o reme « OKPY>KHOCTBY.

20.  Pemenue 3agau no teme «ILnomanm».

21. Pemenne 3amau no teme «B3anMHOE pacnosiokeHUE NPAMBIX U INIOCKOCTEN B
MIPOCTPAHCTBEY.

22.  Pemenue 3a1a4 1o reMe «MHOTOIpaHHUKW.

23.  Pemenue 3amau o teme «KomOUHaIMss MHOTOTPAHHUKOB U TEJ BPAIICHUSY.

24. Pemenne 3agau no teme «BeKTOpHBIM METOJ PEIICHUS CTEPEOMETPUYECKHUX

3aJa4. KOOp,I[I/IHaTHHﬁ METO pCHICHUSA CTCPCOMECTPUUYCCKUX 3a/ad. HGCTaH,I[apTHBIC 3aJa4u
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IIKOJIBHOTO Kypca CTEPEOMETPUH U METOJIBI UX PEIICHUS
Bonpocwt ona 3auema

1. MeTtpuueckue COOTHOIIEHUS B TPEeyrojibHUKE, TeopeMbl CTroapta, MeHenas u
UYessl.

2. CpoiicTBa AYr M XOpJ OKPYXHOCTH, YIJIOB, CBSI3aHHBIX C OKpPYXHOCTBIO,
CBOMCTBA MTPONOPLMOHAIBHBIX OTPE3KOB B KpPyTe, BIIMCAHHOW U ONIMCAHHOM OKPY’KHOCTH.

3. BekTopHbII 1 KOOPAMHATHBINA METOJI PELICHUS 3a/1a4.

4. [TocTpoenue npsaMoN, napajuieIbHONW U NMEPIICHAUKYIIAPHON K JaHHOU IIPSAMOMU,

IPSAMOM, NAapaJUICIbHOM W IEpPIEHAUKYJISAPHOM K JaHHOM IUIOCKOCTH, W IUIOCKOCTH,
MEPIICHAUKYISAPHOM K JaHHOM MNpPSIMOM, IUIOCKOCTH, NEPIECHAMKYISIPHON K JaHHOU
IJIOCKOCTH.

5. [locTpoeHne ceyeHMi MHOTOTPAaHHUKOB METOAOM  CJENOB, METOJIOM
BHYTPEHHETO MTPOCKTUPOBAHMS.

6. [TocTpoeHne M HaXOXKIEHUE YIJIOB MEXIY CKPEIIMBAIOIIUMHUCS TMPSIMBIMU,
MEXKy NPSAMON U MNIOCKOCTBIO, IMHEMHOTO yIJIa IBYyTPAHHOTO YTJIa.

7. Hcnonbs3oBaHue CBOMCTB MHOTOIPAaHHHMKOB W TEJl BpPAICHHUS HpPHU PELICHUU
3aJ1a4 Ha J0Ka3aTeIbCTBO U BHIYKCIICHUE.

8. Teopema Crroapra.

9. dopmyna s BBIYUCICHUS JUTUHBI OMCCEKTPUCHI TPEYTOJBHUKA C ITOMOIIKIO
JUIH €0 CTOPOH.

10.  Teopema MeHenast 11l TpEyroJbHUKA.

11.  Teopema MeHenast 1711 MHOTOYTOJIbHUKA.

12. Teopema UeBbl 1)1 TPEYroJIbHUKA.

13.  Teopema YeBbl A1 MHOTOYTOJIbHUKA.

14.  Teopema IITonemes st BMUCAHHOTO YETHIPEXYTOJILHHUKA.

15.  Teopema o momaay BbIITYKIOTO YEThIPEXYTOJIbHUKA.

16.  Teopema bpaxmarynra.

17. Teopema o mpeacTaBieHHH JIOOOTO JIBIKCHHUSI B BUJE KOMITO3HMIIMH OCEBBIX
CUMMETpUI.

18.  OO6obmennas Teopema I[Tudaropa.

19. Teopema 0 TOM, YTO B KaKIOM TPEYTOJbHHUKE OUCCEKTPHCA JICKUT MEKIY
MEINaHOM U BBICOTOM, MPOBEAECHHBIMH U3 TOM K€ BEPIINHBI.

20.  Jloruueckoe crpoenue reomerpur. OCHOBHbBIEC MOHSTHUS, AKCHOMBI, TEOPEMBI.
CtpoeHue 1 BUJIbI TEOPEM.

21.  Crpoenue u Buabl TeopeM. CriocoObl 10Ka3aTeIbCTBA TEOPEM.

22. CBoiicTBa W NMPU3HAKK PABHOOEAPEHHBIX TPEYTOJBHUKOB. JIOKaXXUTE, UTO €CITU
B TPEYTOJbHUKE JIBE OMCCEKTPHCHI PaBHBI, TO TPEYTOJILHUK PaBHOOCIPEHHBIMH.

23. CBoiicTBa ¥ MPU3HAKHA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. JlOKa)kuTe, 4TO eciu

MEJIMaHa U BBICOTA, IIPOBEJCHHBIC U3 OJHOM BEPIINHBI, AEJAT YIoJl C YTOW BEPLUIMHOW HA TpU
paBHBIC YaCTH, TO TPEYTOJIbHUK IPAMOYTOJIBHBIMN.

24.  PaBeHCTBO TpeyroJibHUKOB. [IsTh MPU3HAKOB paBEHCTBA TPEYTOJbHUKOB.

25. MeTtpuueckue COOTHOILIEHUSI B MPSAMOYTOJIBHOM TpeyrojbHUKe. Teopema,
CBA3BIBAIOLAs CYMMY KaT€TOB C PAJNyCaMU BIIMCAHHOW U OIIMCAHHOMN OKPY>KHOCTEH.

26. MeTtpuueckue COOTHOIICHUSI B MPSIMOYTOJBHOM TpeyrojbHHUKE. JloKaxure
0000mmeHHy0 Teopemy [ludaropa.

27.  Teopema @aneca, o6oOmeHHas Teopema @aneca (0 MTPOMOPIMOHATHLHBIX
OTpe3Kax).

28.  Ompenenenue nonoOHbIX Guryp. [IpuzHaku momoous TpeyrojJbHUKOB.

29.  HepaBeHCTBO TpeyToJIbHUKA.

30. Teopema 0 COOTHOLICHUSX MEXY CTOPOHAMH U yTilaMH TPEYroJibHUKA.

31.  Teopema cuHyCOB.

32. Teopema KOCUHYCOB.
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33.  Ilapamrenorpamm. Ero cBoiicTBa 1 mpu3HaKwu.

34.  PomO0, mpsMOYTronpHUK, KBajpat. X cBOHCTBA U MPU3HAKH.

35. Tpaneuusi. Teopembl 0 CpeHEN JIUHUU TPANCLMU U O BBIYMCICHUU IUIOIIAIN
MPSIMOYTOBHON Tpamenu, B KOTOPYID MOXKHO BIIMCaTh OKPYXHOCTh (IUIOMIA[b paBHA
MIPOU3BEICHUIO OCHOBAHUI).

36.  Teopema Diinepa 0 YETBIPEXYTOJILHUKE.

37.  Teopema 0 4eTBIPEXYTONBHUKE C MEPIEHIUKYISIPHBIMU TUATOHAJISIMH.

38.  Teopema IItonemes.

39.  CaoiicTBa U PU3HAKU BIIMCAHHBIX B OKPY>KHOCTb YETHIPEXYTOJIbHUKOB.

40.  CpoiicTBa ¥ NPU3HAKY ONMCAHHBIX YETHIPEXYTOJIBHUKOB.

41.  Ilnomanp ¢uryps! (akCHOMBI WM CBOMCTBA IJIOWaAM). TeopeMa O IJIOLAAH
IIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

42.  Teopema O IUIOIIAIU YETHIPEXYTOJbHUKA, ONIMCAHHOTO OKOJIO OKPYKHOCTH.

43.  OxpyxHOCTb. B3aumHOe pacnonoxeHue NpsMOW U OKpyKHOCTH. TeopeMma o
JIBYX KacaTeJbHbIX, IPOBEJCHHBIX K OKPY>KHOCTH U3 TOUKH.

44.  CpoiicTBa AYT U XOpA B OKPY’KHOCTH.

45.  Teopema 0 IpoNOPLUUOHATIBLHOM JIEJIEHUU OTPE3KOB MIPU MEPECEUECHUU XOP/I.

46.  Teopema 0 KacaTeJIbHOW U CEKyIlEH, TPOBEJCHHBIX U3 TOUKH K OKPYKHOCTH.

47. Teopema 00 yrite Mex Iy KacaTeIbHON M XOPI0H, MTPOXOIAIIIMH Yepe3 OOIIyIo
TOUYKY Ha OKpPY>KHOCTH.

48.  BHeBmMcaHHas OKPYXHOCTb AJI TPEyrojibHHKA. TeopeMa o TOM, YTO Ipsimas,

IIPOBE/ICHHAs Yepe3 BEepILIMHY TPEyroJbHHKa U TOUKY, B KOTOPOW BHEBIIMCAHHAsI OKPYKHOCTb
KacaeTcsl IPOTUBOIOIOXKHONW CTOPOHBI, IEUT IEPUMETP TPEYTOJIbHUKA MTOIOJIaM.
49.  BHeBnucaHHasg OKPY>KHOCTb JJIsi TpeyrosibHuka. dopmyna JUisi BBIYUCICHHS
IUIOLIA/IA TPEYTOJIbHUKA YEPE3 PAINyC BHEBINHCAHHON OKPY>KHOCTH.
8. Cucrema oneHMBaHUs IVIAHNPYEMbIX Pe3yJIbTATOB 00yYeHHUS

®opma KOHTPOJIA 3a onny padory
Munum. Makec. 6a/1510B
0aJ1J10B
Tekylmuii KOHTPOJIb:
- YCMHbLU ONpOC 1 bann 3 banna
- yuacmue 8 «Mozeosom wmypmey 3 banna 5 bannos
- camocmosmenvHas paboma 3 banna 10 6annos
- mecmuposanue 1 bann 3 banna
- CO0DWeHUe NO meme 3aHAMUSL 3 banna 5 bannos
40 bannos
HToro 3a cemectp (Qucyuniuny) 52 6anna 100 6annos
3auém, sxzamen

9. YueOHO-MeTOAUYeCKOe U MHPOPMAIHOHHOE o0ecTedeHne TUCIUTIIHHBI

9.1. Cnincok OCHOBHOM y4e0OHOIl TuTepaTypsbl

1. Amenko U. B., HlecrakoB C. A., 3axapos II. 1. Iloxroroska x EI'D mo
marematuke B 2011 rogy. Meronuueckue ykazanus. — M.: MIITHMO, 2011.

2. Wsu Crroapt Benuuaiiime mMaTeMaTHyecKHe 3ajadd [DIIEKTPOHHBIN pecypc]/
Wsu CtroapT— DJEKTpPOH. TEKCTOBbIE HaHHBIe.— M.: Anbrnmna [laGmumep, AnbnuHa HOH-
¢ukmz, 2016.— 460 c.— Pexum nocryna: http://www.iprbookshop.ru/42044.html.

3. KpacnomekoBa B.I1. Dnementapnas matematuka. Apudmernka. Anredpa.
Tpuronometpust [DnekTpoHHbIN pecypc|: 3amaunuk. Hanpasnenwe mnonaroroBku - 050100
«Ilemarornueckoe  oOpazoBanme». Ilpodmmu -  «Marematuka.  HMubopmaTukay,
«Texnonorus»/ KpacnomekoBa B.I1., Mycuxuna N.B., Ilaii 1.C.— DaeKTpOH.TEKCTOBBIC
nanuble.—  Ilepmb:  Ilepmckuii  rocyJapCTBEHHBI  T'yMaHUTapHO-IIEJArOTMYECKUN
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yHHuBepcHTeT, 2014.— 52 ¢.— Pexum nocryma: http://www.iprbookshop.ru/32114.html.

4. YynkoB II.B. IlpakThdeckue 3aHATAS MO 3JJIEMEHTAPHOM MaTeMaTUKE
[DnexTpoHHEIH pecype]: yuedHoe mocodue/ Uynkos [1.B.— DieKTpoH.TEeKCTOBbIC TaHHBIC.—
M.: Ilpomereii, 2012.— 102 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/18603.html.

9.2.J]lonotHUTEIbHAS JIUTEpaTypa

1. lamuukuit MJL. COopHMK 3a7a4y Mo anredbpe M MaTeMaTU4ecKOMY aHalIu3y:
VYu. moc. mst 10 k1. ¢ yrmyOneHHbIM u3ydeHueM marematukn/ M.JI. Tamuukuit u ap.- M.:
[Ipocsemnienue,2001.

2. lNopumreitn [1.U., [Mononckuit B.b., Sxup M.C.. 3agauun ¢ mapameTrpamu. -
Mocksa-XapskoB: MJIEKC, THMHA3U A, 2004.

3. Hopodeer I'.B., Mypasun I'.K., CemoBa E.A. Maremaruka.ll xmacc.
[TonroroBka K MUCBMEHHOMY »3K3aMEHy 3a Kypc cpeaHed IIKojbl: Pernenuwe 3amau ¢
METOIMICCKUMHU KOMMeHTapusmMu. - M.: Jlpoda, 2001.-352 c.

4. XKadsapos A XK. IlpodunbHoe oOyueHHE MaTeMaTHUKE CTapIICKIACCHUKOB.
Y4eOHO-muaaKTHIecKuii koMrieke. — HoBocubupcek: Cub. yHuB. u3a-so, 2003.
3. I'op6aues, H.B. CO0pHHK 0MMMIIUAHBIX 33134 110 MaTeMaTUKe [ DIeKTPOHHBIN

pecypce] : yue6.mocodue — DnekTpoH. AaH. - Mocksa : MITHMO, 2010. - 560 c. - Pexxum
noctymna: https://e.lanbook.com/book/9326.

9.1. IlporpamMmHoOe olecrieyeHune

— [IporpaMMHBIE KOMIUIEKC «DJIEKTPOHHBIE >KYpPHAJIB», HMCHOJIb3YEMbBIA IS
yueTa U aHajIu3a yCIeBaeMOCTH 00YyJaroIuXcs

- Microsoft VisualFoxPro Professional 9/0 Win32 Single Academic OPEN
(6eccpounas), (muren3ust 49512935);

- Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas),
(nmuuensus 61031351),

— Microsoft Office 2010 Russian Academic OPEN, (Geccpounas) (JiuueH3us
61031351),

- Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic
OPEN, (6eccpounas), (munensus 41684549),

- Microsoft Windows Professional 7 Russian Upgrade Academic OPEN,
(6eccpounas), (muneH3ust 60939880),

— Microsoft Office Professional Plus 2010 Russian Academic OPEN,
(6eccpounas), (munen3us 60939880),

- Kaspersky Endpoint Security mmsOusneca - Pacmmpennsiii Russian Edition.
1000-1499 Node 2 year Educational Renewal License (mumens3us 2022-190513-020932-503-
526), cpokmnonb3oBanusc 2019-05-13 mo 2021-04-13

- ABBYYFineReader 11 Professional Edition, (6eccpounas), (munen3us AF11-
2S1P01-102/AD),

— Microsoft Volume Licensing Service, (6eccpounast), (unen3us 62824441).

9.2. IIpodeccnonanbHubie 0a3bl JaHHBIX U HHGOPMALMOHHBIE CIPABOYHbIE
CHCTEeMbI COBPeMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTHIA:

— «Antunnaruar. BY3». JIuuensunonnsiii jorosop Nel94 ot 22.03. 2018 rona;

- Odunmansubiii Web-caiit CaxI'Yhttp://sakhgu.ru/; caxry.p¢

- CucremMa HE3aBHUCHMOT'O KOMITBIOTEPHOTO TECTHPOBAHUS B chepe 00pa3oBaHUS
http://i-exam.ru/

- Caiit HayuHo1 snekTpoHHOM Onbnmmorekn eLIBRARYhttp://elibrary.ru
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- Caiit yauBepcurerckoit 6ndimmorexu ONLINEhttp://www.biblioclub.ru/

- Caiit AIIEKTPOHHO-OMOTHOTEYHON CHUCTEMBI
IPRbookshttp://www.iprbookshop.ru

- Caiit  uHdopmanmoHHOW  cmpaBoyHoil  cuctembl  Polpred.comhttp://
polpred.com/

- http://olimpiada.ru/ Omumnuamb! 171 MKOJILHIKOB

- Allmath.ru. Bes marematika B OJHOM MECT€ — 3TO MaTEeMAaTHYECKUI MOpPTa,
Ha KOTOPOM BbI HaiijieTe 000N MaTepua o MaTeMaTUYeCKUM JUCITUTUINHAM.

10. OGecnieuenne 00pa3oBaTeIbLHOIO TMpolecca I JHI ¢ OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJIU/I0B

Y4eOHble W y4eOHO-METOAWYECKHE MaTepHalibl Ui CaMOCTOSTENILHOW pPabOTHI
00ydJaromuxcs W3 YHCIa WHBAJIMIOB U JIUI] C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMH 30POBBS
(OB3) mpenocraBisitorcss B (opmax, aJaNTHPOBAHHBIX K OrPAaHUYEHUSIM HMX 370POBbSI U
BOCIIpUATHA HHpOpManu:

Jist crensIX U clabOBUASIINX:

- JeKuH O(GOPMIISIIOTCS B BHJIE SJIEKTPOHHOTO JIOKYMEHTa, JOCTYIMHOTO C
MIOMOIIBIO KOMITBIOTEPA CO CIEHUATN3HPOBAHHBIM MIPOTPAMMHBIM 00€CTICUEHHEM;

- MUCHMEHHBIE 3aJaHus BBITTOJIHSIOTCS Ha KOMIIbIOTEpE co
CTENHUANM3UPOBAHHBIM TIPOTPAMMHBIM O0ECIIEYCHHUEM, WIIM MOTYT OBITh 3aMEHEHBI YCTHBIM
OTBETOM;

- obecrieunBaeTCs WHIUBUAYyaIbHOE paBHOMEpHOE ocBerieHue He meHee 300
JIFOKC;

- I7s  BBIMOJMHEHUS  3aJaHusl TPH  HEOOXOIUMOCTH  NPEJOCTABISIETCS
YBEJIIMYMBAIOLIEE  YCTPOMCTBO;  BO3MOXKHO  TaKXKe  HCIOJNb30BaHHE  COOCTBEHHBIX
YBEIMUYUBAIOLINX YCTPOICTB;

— MICEMEHHBIE 33/1aHHsI OPOPMIISIOTCS YBEITHYCHHBIM IIPUPTOM;

— 9K3aMEH M 3au€T TPOBOMATCS B YCTHOHM (OpME WM BBIIOJHSAIOTCS B
MUCbMEHHON (hopMe Ha KOMITBIOTEPE.

Jnsarayxux v caaOoCbIIIanux:

— JeKuuu  OQOpMIIIIOTCST B BHJIE  OJEKTPOHHOTO  JOKYMEHTa, JIHOO
MIPEOCTABIISCTCS 3BYKOYCHIIMBAOIAS alapaTypa HHINBUIYILHOTO TOJIh30BAHUS;

- MICEMEHHBIE 33/1aHUSI BBITTOJIHSIOTCS. HA KOMIIBIOTEPE B MUCBMEHHON (opMe;

- 9K3aMEeH M 3a4éT MpOBOJATCA B IHCHMEHHOH ()OpMEe Ha KOMIIBIOTEPE;
BO3MOXKHO NIPOBEJICHNE B (HOPME TECTUPOBAHUSL.

Jist Ut ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEILHOTO amnmapara:

- Jekuuu oGOpMIIIOTCST B BHAE 3JEKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C
MIOMOIIBIO0 KOMITBIOTEPA CO CIEIHATU3UPOBAHHBIM ITPOrPAMMHBIM 00€CIICUeHUEM;

- MTUCHMEHHBIC 3aJaHus BBITTOJTHSIOTCS Ha KOMITBIOTEPE co
CTICIIATIM3UPOBAHHBIM POTPAMMHBIM 00€CIICUCHHUEM;

— 9K3aMEH M 3au€T TPOBOMATCS B YCTHOHM ()OpME WM BBIIOJHSAIOTCS B
MUCbMEHHON (hopMe Ha KOMITBIOTEPE.

[lpn HEOOXOOMMOCTH TpeayCMaTPHUBACTCs YBEIMYEHHE BPEMEHM JUIS TOATOTOBKH
OTBETA.

[lponenypa mpoBemeHHS MPOMEXYTOUHOH — arTecTalud Uil OOyYaroIIuXcs
YCTaHABIMBACTCS C YYETOM UX WHAMBUIYAIbHBIX NCHUXO(PU3NYECKHX OCOOEHHOCTEH.
[TpomexyTOUHAs aTTECTAIMA MOKET ITPOBOIUTHCS B HECKOJIBKO 3TATIOB.

[Tpu MIPOBEICHUH IpOLETYPHI OLICHUBAHUS pe3yNbTaToB oOy4eHus
IpeyCMaTpUBacTCS HCIIOIb30BAaHWE TEXHUUYECKUX CPEIACTB, HEOOXOOMMBIX B CBS3H C
WHIMBUAYAIbHBIMA ~ OCOOEHHOCTSIMH  OOyd4aromuxcsi. OTH  CpelIcTBa MOTYT  OBITh
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MIPEIOCTABICHBl YHUBEPCUTETOM, WJIM MOTYT HCIIONB30BATHCS COOCTBEHHBIE TEXHUYECKHE
CpeAcTBa.

[TpoBenenne mpoueaypbl OLEHUBAHUS pPE3YJIbTaTOB OOYYCHHS JIOIyCKAeTCsA C
MCTOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

ObecrnieunBaeTcst 1OCTyN K WH(POPMAIMOHHBIM M OMOIMOrpaduueckuM pecypcam B
cetu MHTEpHET Ans Kaxxkaoro olOyuaromierocs B popMax, aJanTHPOBAHHBIX K OTPAaHUYCHUSAM
UX 3JI0POBBS U BOCIIPUATHS MHPOPMALIUH:

Jlnist crensIX U cabOBUASIINX:

- B IIEUYaTHOHM (pOopMe yBETUUEHHBIM IIpU(TOM;

- B (hOPMEDIEKTPOHHOTOIOKYMEHTA,

- Bpopmeaynodaiina.

JUid riiyXxux u ciabocCibllaIiuX:

- B IleyaTHOMopMme;

- B(hOpMerIeKTPOHHOT 00Ky MEHTA.

st o0yyaromuxcs ¢ HapyIIeHUsIMU OMOPHO-/IBUTATEIBHOTO arapara:

- B IIeYaTHONopME;

- B (DOPMEDIIEKTPOHHOTOI0KYMEHTA;

- BopMmeayarodaiina.

VYueOHble ayTUTOpPUM JUIsI BCEX BHUJIOB KOHTAKTHOM M CaMOCTOSATENbHOH paboTHI,
Hay4yHas OWONMOTeKa W WHBIE IOMEUICHHS I OOYYCHHs OCHAIIEHBI CIEeNHATbHBIM
000pyJJOBaHUEM U YUEOHBIMU MECTAMU C TEXHUUYECKUMU CPEICTBAMH O0yUEHUS:

JI1st clenbIX ¥ CIa0OBUISIINX

- aBTOMaTU3MPOBAHHBIM pabO4YMM MECTOM JUIsl JIIOJCH C HapylIEHHEM clyXa U
¢71a00CIIBIIIAIINX;

- aKyCTUYECKUINYCHIINTEIh U KOJIOHKH;

Jliis oOyuaromuxcs ¢ HapyLeHUsIMU ONOPHO-/IBUraTeIbHOIO anmapara:

- NEePEBIKHBIMHU, PETYJINPYEMBIMU 3proHoMuueckumu napramu CHU-1;

- KOMIBbIOTEPHON TEXHUKOMN CO CIeUaIbHBIM IPOTPaMMHBIM 00€CIIeUeHUEM.

11. MaTepl/IaJII)HO-TeXHI/I‘-IeCKOQ odecrneuyeHue JAUCHHUIIINHBI

1.Y4yeOHuku 1 yueOHbIe TOCOOUS, UMerolecs B poHaaX OMOTUOTEKH;

2. Nocryn k MHTEpHET-pECypcam;

3. DnexTponHble U THTepHET-y4eOHUKH.

MartepuaapbHO-TEXHUYECKOe  OOecreYeHne  BKIOYaeT B ce0s  CremuaabHO
00OpyIOBaHHBIC KAOWHETHI W  AyJUTOPUU: KOMIIBIOTEPHBIC  KJIACChI,  AyJAUTOPHH,
000pyTI0BaHHBIC MYJIBTHMETUHHBIMU CPEJICTBAMHU O0yUCHUSI.

Hcnonb30oBaHue AJIEKTPOHHBIX YYCOHUKOB B  Mpolecce OOydYeHHS JIOJKHO
o0ecrieunBaThCs HAIMYMEM BO BPEMsI CAMOCTOSITEIILHOW TOJTOTOBKH pabodero mecra s
KQXJIOTO O0Y4Yaromerocsi B KOMITBIOTEPHOM KJIACCe, HMMEIONIEr0 BbIXoa B HMHTepHET, B
COOTBETCTBUH C 00bEMOM M3y4aeMOW JUCIUILTHHBL.

32



	Binder1.pdf
	173643
	173708




