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MBOY Pommnckas com Ne 17
PaGouasi mporpamMma o MmareMaTuke 0OCHOBHOro oomero oopasoanus (®I'OC O0O0)

HosicHuTeIbHAS 3alIUCKA

JlanHasi pabouasi mporpamma paspaboraHa B cooTBeTcTBHH ¢ DenepaabHBIM TOCYIapCTBEHHBIM O0pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO
obiero oopasoBanus (yTB. nmpukazom MuHHCTEpcTBa 00pasoBanus u Hayku P® ot 17 mexabps 2010 r. Ne 1897) B pemakiuu 31.12.2015 r. Ne 1577;
MIPUMEPHOU TPOrpaMMBbl OCHOBHOTO O0IIEro 00pa3oBaHUs OJOOPEHHOH pemieHueM (eaepatbHOro y4eOHO-METOMYECKOTO OOBEAMHECHHSI TI0 00IeMy
obpazoBanwuio (mpotokon ot 8 ampens 2015 r. Ne 1/15).

ConepkaHne KypcoB MaTEeMAaTHKH 5—6 KJIaccoB, areOpbl M TeoMeTpun 7—9 KIIacCOB OOBEIMHEHO KaK B MCTOPUYECKH CIIOKUBIIUECS JTHHUH
(uucnoBas, anreOpawueckas, reoMeTpuueckas, (YHKIMOHAIbHAsS W Jp.), TaK M B OTHOCHUTEIBHO HOBbIe (CTOXAcTHYECKas JIMHUSA, «peajbHas
MaTeMaThka»). OTAeIbHO MPECTaBICHBI TUHUS CIOKETHBIX 3a/1a4, HCTOPHUYCCKAs! THHHMS.

JIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

Cornmacho ®I'OC ocHoBHOro o0mIET0 00pa3oBaHMA B KypC MaTeMaTUKU BBeJEH pasnen «Jloruka», KOTOpBIM HE MpeAnonaract
JIOTIOJTHUTENBHBIX YAaCOB HA M3YYEHHH U BCTPAMBAETCS B PA3IMYHbBIC TEMbl KypCOB MaTeMAaTUKH M MH()OPMATUKH U MPEABAPSETCS O3HAKOMIICHUEM C
AJIEMEHTaMU TCOPHH MHOXKECTB.

MHo:xecTBa U OTHOIIEHUS] MEK1Y HUMH

MHOX€eCTBO, XapaKTEPUCTUUECKOE CBOMCTBO MHOYECTBA, JIEMEHT MHOKECTBA, ITyCTOE, KOHEYHOE, 0ECKOHEUYHOE MHOXECTBO. [10AMHOXKECTBO.
OTHolIeHNEe TPUHAUIEKHOCTH, BKIIIOUEHUS, PABEHCTBA. DIIEMEHThl MHOXECTBA, CIIOCOOBI 3aJaHHsI MHOXECTB, paclO3HABaHUE MOJMHOXXECTB U
3JIEMEHTOB TMOJIMHOXECTB C UCIOJIb30BAaHUEM KPYToB Dijepa.

Onepanum HaJ MHOKeCTBAMM

[Tepeceuenne u 00BEeAMHEHHE MHOXECTB. Pa3HOCTH MHOXKECTB, JOTIOJHEHHE MHOXeCTBa. MHTepmperanus omnepanuii HaJ MHOXXECTBAMHU C
MOMOIUIBI0 KPYTrOB Dijiepa.

DJ1eMeHTHhI JIOTHKH

Omnpenenenne. YTBepkaeHUs. AKCHOMBI B TeopeMbl. JlokazarenbcTBo. Jloka3aTenbCcTBO OT MPOTHBHOTO. TeopeMa, oOparHas nanHou. [Ipumep
Y KOHTPIIPHMED.

BroickasbiBanus

HcTUHHOCT, M JIO)KHOCTH BbICKa3bIiBaHUs. CJOXHBIE M TMPOCTbie BbICKa3biBaHWA. Omepaluu HaJl BBICKA3bIBAHUSAMH C HCIOJIb30BAaHUEM
JIOTHYECKUX CBSA30K: U, WM, HE. Y CIIOBHBIC BHICKa3bIBaHUs (MMILIMKAIIAN).

1. [Inanupyembie pe3yibTaTbl 0CBOEHHUS YUeOHOro mpeamera «MarteMaTuka»

5-6 xiacc 7-9 xnacc

BelllyCKHMK ~ Hay4yuTCs BbIITyCKHUK MTOITYy4YUT Brinyckauk Hayuutes (uis BBIITyCKHMK ITOJIy9UT BO3MOKHOCTb




(st HCTIOJIb30BAHUS B
MTOBCEIHEBHOM JKU3HU 51
obecrieueHHs BO3MOYKHOCTH
YCIICTITHOTO MIPOJIOJKEHUS
oOpazoBaHusi Ha  0a30BOM

YpOBHE)

BO3MOYKHOCTh HAYUUTHCS
(s obecrieueHus
BO3MOYKHOCTH YCIICIITHOTO
POI0IDKEHHS 00pa30BaHuUs
Ha 0a30BOM U yri1y0JIEeHHOM
YPOBHSIX)

UCTIOJIb30BaHUs B TIOBCETHEBHOM
KU3HU U 00eCTICUeHUs
BO3MOYKHOCTH YCIICIITHOTO
IIPOJIOJKEHHSI 00pa30BaHus Ha
0a30BOM ypOBHE)

Hay4uThCs (U1 oOecreueHus
BO3MOXKHOCTH yCIEIITHOTO
IPOJOJDKEHHsT 00pa30BaHUs Ha
0a30BOM H yrIIyOJICHHOM YPOBHSIX)

OIEeMEHTEI TCOPHUH MHOKECTB U MaTeMaTHUYECKOM JTOTUKHU

OEeMEHTEI TCOPHUH MHOKECTB U MaTeMaTHUYECKOM JTOTHKHU

OnepupoBatb Ha
0a30BOM YpOBHE IOHATHSIMH:
MHOKECTBO, JIIEMEHT
MHOJKECTBA, ITOJIMHOKECTBO,
HpI/IHaI[JIC)KHOCTB ;

3a7aBaTh MHOYKECTBA
HepeqHCHeHHeM HX JJICMCHTOB,

HaXOIUTh
nepecedcHue, 00BeIMHEHNE,
MOJIMHOXKECTBO B IPOCTEHIIMX
CI/ITyaIII/ISIX.

B
JKHM3HH W

IOBCEIHEBHOM
npu  HU3y4YeHHH
JAPYyrux NnpeMeToB:
pacro3HaBaTh JIOTHYECKHU
HEKOPPEKTHBIE BHICKA3bIBAHUSI.

OnepupoBatb
MMOHSATHSIMH. MHOK€ECTBO,
XapaKTePUCTHKH  MHOXKECTBA,
AJIEMEHT MHOXKECTBa, IIyCTOE,
KOHEYHOE Hu OECKOHEUHOE
MHOKECTBO, IMOJIMHOKECTBO,
HpI/IHaZ[JIe)KHOCTB,

OTIPENIeTIATh
MIPUHAIICKHOCTD 3JEMEHTA
MHOXECTBY, OOBEIUHECHHIO |
MepECEUCHUIO MHOKECTB;
3aJ1aBaTh MHOKECTBO c
ITOMOIILIO0 MIePEeYNCIICHUS
9JIEMEHTOB, CJIOBECHOTO
OITKUCaHUus.

B noBcenHeBHOM KU3HU U NIPH
U3y4YeHUH JPYTrux NpeaMeToB:
- pacro3HaBaTh
JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBAHMS,
. CTpOI/ITB IICIIOYKHU
YMO3aKIJIFOUCHH I Ha OCHOBE
HUCITIOJIB30BAHUS HpaBI/IJI
JIOTHKH.

OmnepupoBaTh Ha 0a30BOM YpOBHE

MIOHATHSIMH. MHOKECTBO, DJIEMEHT
MHOKECTBA, MMOJMHOKECTBO,
MIPUHAJIC)KHOCTD,
3aJ1aBaTh MHOKECTBa
MePEUYHNCICHUEM UX DJIEMEHTOB,
HaXOJNUTh repecevyeHue,
00BbeINHEHHE, MMOJIMHOKECTBO B

IIPOCTEUIINX CUTYaLHsIX;

OTIepUpOBaTh Ha 0A30BOM ypOBHE
MOHATUSIMHA.  OIPENEIICHHE, AKCHOMA,
TeopeMa, T0Ka3aTeabCTBO;

MIPUBOJIUTH MpUMEPHI Hu
KOHTPIPUMEPHl Uil  TOATBEPKACHUS
CBOMX BBICKa3bIBaHUM.

B noBceaqHeBHOM KMU3HU U NIPHU
H3YYEeHHH APYTUX NpPeIMeTOB:
WCIIOIh30BaTh rpaguiIecKoe
MPEJCTABICHUE MHOYKECTB JJIsI OITUCAHUS
peaIbHBIX MPOIECCOB U SABJICHUM, TPU
pelIeHuN 3a/1a4 APYTUx yueOHbIX
MPEIMETOB.

OmnepupoBarhb MTOHSTUSIMHU
OlpeNeNieHue,  Teopema,  aKCHOMa,
MHO>KECTBO, XapaKTEPUCTHKU
MHOXECTBa,  DJIEMEHT  MHOXXECTBa,
ycTOe, KOHEYHOE M OECKOHEYHOe
MHOXECTBO, TIOJIMHOXECTBO,
NPUHAJICKHOCTb, BKITIOUCHHUE,
PaBEHCTBO MHOKECTB;

n300paxkaTh ~ MHOXECTBA U
OTHOIIIEHHE MHOXECTB C IOMOIIBIO
KpyroB Dilnepa,;

OTIPENENIATh  MPHHAUICKHOCTD

9JICMCHTAa MHOXCCTBY, O6’bCZII/IH€HI/IIO )51
IIEPECCUYCHHNIO MHOXKECTB,

3aaaBaTb MHOXECTBO C
IMOMOIIbIO MEPCUUCIICHUSA JJICMCHTOB,
CJIOBECHOT'O OIIMCaHUI,

OIEPUPOBATH MTOHATHIMH:
BBICKA3bIBAHUE, HUCTUHHOCTD u
JIO)KHOCTh BBICKA3bIBAHMs, OTPUIAHUE
BBICKA3bIBAaHUM, oreparyu Ha
BBICKA3bIBAHUSAMU. W, WU,  HE,
YCIIOBHBIE BBICKA3bIBAHUS
(MMIUTHKALNK);

CTPOUTH BBICKA3bIBAHUS,




OTPUIIAHUS BBICKA3BIBAHUI.
B noBcexHeBHOI KU3HU U IPH
H3YyUYEeHHUH JIPYTUX MPeIMeTOB:
CTPOUTH LIETTOYKH
YMO3aKJIFOUCHHU I Ha OCHOBE
WCIIOJIb30BAHUS MPABUII JIOTHKH;
HCIOJIL30BATh MHOKECTBA,
omepal ¢  MHOXECTBaMH, HUX
rpaguyeckoe  MpeACTaBiICHUE IS
OMHUCAHUsl peaJbHBIX TMPOIECCOB U
SIBJICHHH.

Yucaa Yucaa
Onepuposatb Ha Onepuposatb OmnepupoBathb Ha 6a30BOM OnepupoBaTh  MOHITHAMHU:
0a30BOM YpOBHE IOHATHUSAMU. MOHATUSMU: HATYpPaIbHOE YPOBHE MOHATUSAMU. HATYpPAJILHOE YMCIO, MHOXECTBO  HATypaJbHBIX  YHCEI,
HaTypalbHOE  4YHUCIO, IEJI0€ YHCIO, MHOXKECTBO IIeJI0€ YHCIO, OOBIKHOBEHHAas Jpo0b, MHOKECTBO LIENBIX YUCEJ, MHOKECTBO
YHUCIIO0, OOBIKHOBEHHAs JpoOb, HATypalbHBIX YUCEN, LETI0e JecsATUYHasg JpoOb, CMENIaHHAs JAPOOb, palMOHAILHBIX YKCer,

JecsTUYHasE IpoOb, CMENIaHHOE
YUCJI0, PAIHOHAIIBHOE YHCIIO,
HCIIOJIb30BaTh CBOMCTBA
yycesl W TpaBuia JACHCTBHM C
palMoOHAIBHBIMU YHUCIAMHU TpHU
BBIIOJTHEHUH BBIYHMCIIEHNH;
WCIIO0b30BaTh MPU3HAKU
nenumocTH Ha 2, 5, 3, 9, 10 mpu
BBIITOJITHEHUM  BBIYHUCICHHH H
PEIICHIH HECIOXKHBIX 3a]1a4,
BBITIOJIHATh OKPYTJICHHE
parmoHaIbHBIX qucen B
COOTBETCTBUU C MPABUIIAMH;
CpPaBHUBATH
palMoHaIbHBIC YKCIIA.
B noBceaqHeBHOM KNU3HU U NIPHU

YHUCJI0, MHOKECTBO IIEJIBIX
qyucen, 0OBIKHOBEHHAsS TPOOB,
JecsITUYHas Apo0b, CMEIIaHHOE
YKCIIO, PAllHOHATBLHOE YHCIIO,
MHOKECTBO PaIlliOHALHBIX
qucell, F’eOMeTpruIecKas
HWHTEPIIPETAIVS HATYPaTbHBIX,
ENBIX, PAllHOHATBHBIX;
IIOHUMAaTh U OOBACHATH
CMBICI TO3HMI[MOHHOH 3alucH
HATypaJIbHOTO YHCIIA,
BBITIOJHATEH BBEIYUCIEHUS,
B TOM YHCJIE C MCIIOJIb30BaHUEM
MIPUEMOB paroOHAIbHBIX
BBIYHCIICHHH, 000CHOBBIBATh
AJITOPUTMBI BBITTOJHEHMS

paIMOHATILHOE YHUCIO, apu(METHICCKU
KBaIPaTHBIN KOPECHB,

HCITOIB30BaTh CBOMCTBA YHCENl U
npaBuja JEHCTBHA TIPH  BBITOJTHCHUH
BBIUHCIICHHH,

HCIOJIb30BATh MIPU3HAKU
nemumoct Ha 2, 5, 3, 9, 10 mpm
BBITIOJITHCHUHM BBIYMCICHUA W PEIICHUH
HECJIOKHBIX 3a71a4;

BBITIOJIHATH OKPYIJICHUC
PpaluOHAJIbHBIX YHUCCI B COOTBETCTBUU C
IIpaBUJIaMU,

OLICHUBATh 3HA4YCHHUC

KBaIPAaTHOTO KOPHS U3 MOJIOKUTEITHLHOTO
LEJIOT0 YHCIIa,
pacro3HaBaTh pPAIMOHAIBHBIE U

UPPAIMOHATILHOE YHCIIO, KBaJIPaTHBIN
KOPEHb, MHOXXECTBO JICHCTBUTEIHHBIX
YHCel, reoMeTpHYecKast
WHTEPIIPETANS HATYPATbHBIX, IEJBIX,
parMoHaIbHBIX, JIEHCTBUTEIBHBIX
YHCell;
OOBSICHATD
3aIUCH

IIOHMMAaThb n
CMBICJI HOSI/II_[HOHHOI;'I
HaTypaJIbHOT'O YHUCJIA,

BBIIIOJIHATE BBIYMCIICHHA, B

TOM 4YHCJI€ C  HCIOJb30BaHHEM
IPUEMOB palroHaIbHBIX
BBEIUYHCIICHUN,

BBITTOJIHATH OKpYIJICHUE

palMOHANBHBIX YHUCEN C 3aJaHHOMN
TOYHOCTHIO;




HU3y4YeHUH JPYTUX NpeaMeTOoB:

OLICHUBATb PE3YJbTATHI
BBIUMCICHUM IIPU  PELICHUU
IIPaKTUYECKMX 3a]1a4;

BBIIIOJIHATh ~ CPAaBHEHHE
YHCeNl B PEATIbHBIX CUTYalLUsX;

COCTaBJIATb  YHCIIOBBIE
BBIDAKEHHUS  IIPU  PEIICHUU

MIPaKTUYECKUX 3aJa4 U 3a1a4 U3
JIPYTUX y4EOHBIX NPEAMETOB.

JIEUCTBUM;

WCIIOBb30BaTh TPU3HAKU
nenuMocTd Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, cymMMBI B IPOU3BEACHHUS
YHCen npu BBLINIOJTHEHH U
BBIYMCIICHUI U pEeIIeHUH 3aj1ay,
000CHOBEIBATH MIPU3HAKH
JICIINMOCTH,

BBITIOJIHATh  OKPYTJICHUE
panMoHaIBHBIX qucel c
3aJJaHHOH TOYHOCTBIO,

YHOPSIOYMBATh  YHCIA,
3aMMCaHHbIE B BH]IE
OOBLIKHOBEHHEIX M IECITHYHBIX
npooei;

Haxomuth HOJl m HOK
YUCENT M HWCIOJIb30BaTh UX TIPHU
pelIeHUN 3a/1a;.

OTIEpUPOBATh TIOHATHEM
MOJYJIb YHCJIa, TEOMETpUUIECKast
WHTEpIpETAIis MOIYJIS YACTIA.
B noBceaHeBHOI KU3HU U IPH
HU3y4YeHHH JPYTrUX MPeIMeTOB:

MPUMECHSITH ITPaBUIIA
MPUOIMKEHHBIX BBIUMCICHUT
MIPY PEIICHUN TPAKTHUECKUX
3a/1a4 ¥ PEIICHUH 3a1a4 JPYTUX
y4eOHBIX IPEIMETOB,;

BBITIOJTHSITH CPaBHEHHUE
pe3yJIbTaTOB BBIYMCIIEHUN MPU
peIIeHUN TPaKTUYECKHUX 3a]1ad,
B TOM YHCJI€ TPUOIMIKEHHBIX
BBEIYHCIICHUH,

WppALMOHATILHBIE YHUCIIA;
CpaBHI/IBaTB qucia.

B noBceaqHeBHOM KNU3HU U NIPHU
HU3YYEeHUH IPYTUX NPeIAMETOB:

OLIEHUBATh pe3ynbTaThI
BBIYMCIICHUN pH peuenuu
MPaKTUYECKHX 3a]1a4,

BBITIOJIHATH CpaBHeHI/Ie YHucCcell B
pEaNbHBIX CUTYAIHSX;

COCTABJIATH YHUCIIOBBIC BBIpa)KeHI/ISI
IpU pENICHUU TMPAKTHYECKUX 3aJad |
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB.

CpPaBHUBATH pallMOHAIBHBIE U
WppALMOHATILHBIE YHUCIIA;

MPEACTARISITE  PalMOHAIBHOE
YHUCJIO B BUJIEC JIECATUYHOUN TpoOH

YIOpSAI0YUBATH qJHucIna,
3anycaHHble B BUJIE OOBLIKHOBEHHOW M
JECATUYHOMN TpooH;

Haxoauth HOJ[ u HOK uucen
M UCIOJNb30BaTh HX TNPU PpEIICHUU
3a1ad.
B noBceqHeBHOI KU3HU U IPH
H3YYEeHUH IPYTUX MPeaMeTOB:

- IPUMEHSTh IIpaBUIIa
OpUONMKEHHBIX ~ BBIUMCIEHUH  TIpU
pelIeHuU  NPaKTUYEeCKUX 3aJa4y U
pelleHnn 3ajad  JApYyrux  y4eOHbIX
[IPEAMETOB;

- BBIIIOJIHATH CPAaBHEHUE PE3YJILTATOB
BBIYMCIICHUI pu peleHnn

NPaKTHYECKUX 3a/1a4, B TOM 4YHCIE
MPUOIMKEHHBIX BBIYHCIICHUH,

- COCTABJISITh U OI[CHUBATh YHCIIOBBHIC
BBIpKEHUS npu pereHnH
MPaKTHYECKHX 3a/1a4 U 33/1a9 U3 APYTHX
y4eOHBIX IPEIMETOB,;

- 3aMUCHIBATH M OKPYTJISTH YHCIOBBIE
3HAYEHHsI PEATbHBIX BETMYHH C
UCTIOJIb30BAaHUEM Pa3HBIX CUCTEM
U3MEPEHHUSI.




YpaBHeHusi

COCTAaBJISITh YHCIIOBBIE
BBIPXKCHUS W OICHUBAThH MX
3HAUEHUS TIPU PeIICHUU
MPaKTUYECKUX 3a/1a4 U 33724 U3
JOPYTUX y4eOHBIX MPEIMETOB.

¥ HEPaBEeHCTBa

OnepupoBathb
MOHSATUSMHU. PAaBEHCTBO,
YHCIIOBOE PaBEHCTRO,
ypaBHEHUE, KOPEHb YPaBHEHUS,
pelieHre ypaBHEHUs!, YNCIOBOE
HEPaBEHCTBO.

To:xknecTBeHHbIE MPeOOPa30BaAHUS

BrInoaHATE HECJIOKHEIE
npeoOpa3oBaHusl  JJIE  BBIYUCIICHHS
3HAUCHUH YHUCIOBBIX BBIPAYKEHMUIA,
COJIepXAIINX CTEIEHH C HaTypalbHBIM
MOKa3aTejieM, CTENeHH C  ILEeIbIM
OTPHUIIATEIILHBIM TTOKa3aTeleM,;

BBITTOJIHSATh HECIIOKHBIE
npeoOpa3oBaHMsl IENBIX  BBIPAKECHUI!
pacKpbIBaTh CKOOKH, MIPUBOMTH
M0I00HBIE CllaraeMele;

UCTIOJIb30BaTh bopmyIbl

COKPAILICHHOTO YMHOKeHHs (KBajpat
CyMMBI, KBaJIpaT pa3HOCTH, Pa3HOCTh
KBaJ[paTOB) JUIST YOPOIICHUS
BBIYMCIICHUM 3HAUYCHUI BBIPaXKEHU;
BBIIOJIHATH HECJIOKHEIS

npeoOpa3oBaHus JTPOOHO-TMHEHHBIX
BBIPAKECHUI u BBIPAKCHUIN c
KBaJPaTHBIMU KOPHSIMH.
B noBcexHeBHOI KU3HU U NIPH
H3YYEeHHUH IPYTUX MPeIMeTOB:

IMOHUMATh CMBICII 3aIIMCH YHCJIa B
CTaHJAPTHOM BH/IC;

omnepupoBaTh Ha 0A30BOM ypOBHE
MOHSATHEM «CTAHJApTHAs 3aIUCh YUCIIa».

Onepuposarb MOHATHAMHU
CTETICHU c HaTypaJIbHBIM
MOKa3aTeieM, CTENeHU C  IEJIbIM
OTPHULATENIBHBIM I10KA3aTeIEM;

BBIITOJIHSATH npeoOpazoBaHus
LEIbIX  BBIPAKECHUW: JEUCTBHS C
OJITHOYJICHAMHU (cmoxenue,
BBIYMTAHHE, YMHOXKEHHE), IEHCTBUS C
MHOT'O4JIEHAMU (cmoxenue,
BBIYMTAHHE, YMHOKEHHE);

BBITIOJIHATh pasnoxeHue
MHOTOYJIEHOB HAa MHOXXMTEIU OJHUM
U3 CHOCOOOB: BBIHECEHHE 3a CKOOKY,
TPYIIINPOBKA, UCIIOJIb30BaHUE
(bopMyIT COKPAIIEHHOTO YMHOXCHUS,

BBIICIATh KBAaApaT CYMMBI M
Pa3HOCTH OJHOYJICHOB,

packianbiBaTh Ha MHOXHUTENIN
KBaJIPaTHBI TPEXYICH,;

BBIMOJIHATE  [IpeoOpa3oBaHus
BBIPQXEHUH, COJEpXKAIIUX CTEHNEHU C
LEJIBIMU OTpULIATEIBbHBIMU
MOKAa3aTeJsIMU, IEPEXOUTh OT 3aIUCH
B BHUAE CTEIEHH C  ILEIBIM
OTpULATENIbHBIM ~ TIOKa3aTelieM K
3aIMCH B BUJIE IpOOH;




BBITIOJHATh npeoOpa3oBaHus
JIPOOHO-PAMOHAILHBIX  BBIPAKEHUI:
COKpallleHue JpoOei, TpHUBeICHUE
anredpandeckux Jpodeil kK oOmmeMy

3HAMEHATEITIO, CIIOXKEHHE,
YMHOXCHUE, IeneHne
anreOpanyeckux IpoOei, BO3BEICHHUE
anreOpanyeckon npobu B
HATypaIbHYIO u LETYIO
OTpULATCIIbHYIO CTCIICHD,

BBINIOJTHSATH npeoOpa3oBaHus
BBIPKCHUH, COJIepIKaIINX

KBaJIpaTHbIC KOPHH;

BBIJICTISITh KBAJIpaT CYMMBI WU
Pa3HOCTH JIByWIEHa B BBIPAKEHHSIX,
COZIepIKaIX KBa/IpaTHbIC KOPHHU;

BBITIOJTHATH npeoOpa3oBaHus
BBIPAXKCHUH, COJEPIKAIIUX MOTYIb.

B noBcenHeBHOI KU3HU U TIPH
W3YYeHHH IPYTuX NpPeIMeTOB:

BBITIOJIHATE MPEe0Opa3oBaHUS |
JICUCTBHS C YHCIIaMH, 3aIIICAHHBIMH B
CTaH/IapTHOM BHJIE;

BBITIOJHATh npeoOpa3oBaHus
anreOpandecknuxX  BBIPAKEHUH  IMpH
pelIeHuN 3afad  JpYyrux Y4eOHBIX
TPEIMETOB.

CrarucTuka u TEOPUA Bep0ﬂTHOCTeﬁ

YPaBHeHI/Iﬂ U HEPABCHCTBA

[IpencraBisaTh TaHHBIC B
BUjIC TAOJIHII, AUATPAMM,
YUTATh nH(pOpMAIIHIO,
NPE/ICTaBICHHYIO B BUJIC

OnepupoBatb
MOHSATHAMH. CTOJI0YATHIE U
KPYr'OBBIE JUArpaMMBl,
TaOJIMIIBI JaHHBIX, CPETHEE

OmnepupoBatb Ha 6a30BOM YpOBHE
PaBeHCTBO,
ypaBHEHHE,

MOHSITUSMH:
PaBEHCTBO,
ypaBHEHHUS,

ypaBHEHUH,

OnepupoBaTh MOHSITUSIMHU .
ypaBHEHHE, HEPaBEHCTBO, KOPEHBb
ypaBHEHHMsI, pEIICHHE HEPABEHCTBA,
pPaBHOCHWIILHBIC YpaBHEHHS, 00IacTh




TaOIUIIBI, TUATPAMMBI.

apu(pMeTHIECKOE,

W3BJIEKATh,
nH(pOpMaIHIo,
MIPEJICTABICHHYIO B TAOJHUIIAX,
Ha JuarpaMMax;

COCTaBJIATH TaOJIUIIEI,
CTPOUTH TUarpaMMbl Ha OCHOBE
JTAHHBIX.

B noBceqHeBHOM KU3HU U NIPH
U3y4YeHUH JPYrux NpeaMeToB:

W3BJIEKATD,
WHTEPIPETUPOBATH 51
npeoOpa3oBHIBATH
uH(pOpMaIHIo,
MPEACTABICHHYIO B TaOJIHIaX U
Ha JWarpaMMmax, OTPaKAIOIIYIO

CBOWCTBA W XapaKTEPUCTUKH
peanbHBIX MPOIIECCOB u
SIBJICHHU.

YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelleHre HEPaBEHCTBA;
pOBEPATH CIpaBeJINBOCTh

YUCJIOBBIX PABEHCTB U HEPABEHCTB;
peniaTh JIMHEHHbIC HEPAaBEHCTBA U
HECJIOKHbIE HEPABEHCTBA, CBOJIAIIMECT K
JIMHEHHBIM;
pemarb  CHUCTEMBI  HECIOKHBIX
JIMHEWHBIX YPaBHEHUH, HEPABEHCTB;
MIPOBEPSITH, SBJISIETCS JIM JaHHOE

YHCII0 pelIeHneM ypaBHEHHUS
(HepaBeHCTBA);

pemiate KBajJpaTHBIE ypaBHEHHS
no ¢opmyine KOpHEH KBaJpaTHOTO
ypaBHEHUS;

n300paxarb pelieHus
HEpPaBEHCTB M MX CHUCTEM Ha YHCIIOBOM
IPSIMOM.

B noBceaqHeBHOM KMU3HU U NIPHU
HU3YYEeHUH IPYTUX NPEeIAMETOB:

COCTaBJISITh W PENIaTh JIMHCHHBIC
ypaBHEHHsA IIpH  pELIeHHHd  3a1ad,
BO3HHUKAWIIUX B JPYIHMX  Y4eOHBIX
[peaMeTax.

OTpe/IeIICHHUS ypaBHEHHUSI
(HepaBeHCTBa, CHCTEMbl ypaBHCHHI
WITH HEPABEHCTR);

peuaTtb JIMHEHWHbBIC YpaBHCHHA
Y ypaBHEHUS, CBOJMUMBIE K JIMHEHHBIM

c TIOMOIIBIO TOXIECTBEHHBIX
npeoOpa3oBaHMi;

pemrarhb KBaJIpaTHBIE
YpaBHEHUS W YpPaBHEHUS, CBOJMMEBIE K
KBaJIpaTHBIM C TTOMOIIIBIO

TOKJIECTBEHHBIX MPe0Opa3oBaHuil;

pemars AIpoOHO-THHEHHbIE
YPaBHEHH;
pelarb MIPOCTENIINE

UppalvoHaIbHbIE YpaBHEHHS BHIA
Vf (x)=a , Vf (x)= \,6 (x) -

peraTh
x'=a

pemarbh ypaBHEHHUs CIOCOOOM
pa3JIoKEeHUs] Ha MHOXHUTEIH ¥ 3aMEHBI
[IEPEMEHHOM;

UCTIOJIb30BaTh METOJ
WHTEPBAJIOB JUISI PEIICHHS LENbIX U
JPOOHO-PAMOHATBHBIX HEPABCHCTB;

pemarh JIMHEHHBIC YpaBHEHUS
Y HEPaBEHCTBA C MapaMeTpaMu,

ypaBHEHUs  BUJA

- pemiaTh HECJIOKHbIE
KBaJIpaTHbIE ypaBHEHUS c
napaMmeTpom;

- peuiaTh HECJOXKHbIE CHCTEMBbI
JIMHEWHBIX ypaBHEHUH c

napaMeTpamy;




- peuiaTh HECJIOKHBIE YpaBHEHUS
B IICJIbIX YHCJIAX.
B noBceaqHeBHOM KU3HU U NIPH
HU3YYEeHUH IPYTUX NPeIMETOB:

COCTaBJISITh U PEIIaTh JTUHEHHBIC
U KBaJIpaTHbIE ypaBHEHUS, ypaBHEHUS,
K HHM  CBOJAIIUECS, CHCTEMBI
JUHEWHBIX YpAaBHEHUMN, HEPABEHCTB
MPH PEIICHUU 33]1a4 IPYTUX YIeOHBIX
MIPEIMETOB;

BBITTOJIHATH OIICHKY
MPaBIOIOIO0US pe3yabTaToB,
MOJTy4aeMBIX MIPH PEIICHUH TUHEHHBIX
U KBAJpPATHBIX YPAaBHEHUH U CHUCTEM
JUHEHHBIX YpaBHEHHH M HEPaBEHCTB
MPH PEIICHUU 33J1a4 IPYTUX YIeOHBIX
MPEIMETOB;

BBIOMPAaTh  COOTBETCTBYIOIINE
ypaBHEHHUs, HEPAaBEHCTBA WM HX

CUCTEMBI TUIS COCTaBJICHUS
MaTeMaTUYeCKOl MOJENN 3aJaHHOMN
peanbHOU
CUTYyaIHu W MIPUKJIATHOMN
3a/1a4u;
yMETh WHTEPIPETUPOBATH
MOJTYYCHHBIN npu perieHnu
ypaBHEHHUS, HEpaBeHCTBA WIH

CHUCTEMBI pe3yJlbTaT B KOHTEKCTE
33IaHHOW pEaJIbHOW CUTYyalluu WIIN
MPUKJIaAHON 3a1a4u.

TekcToBbl€E 324K

DOyHKIUUHA

Permrate

HCCJIIOXKHBIC . PemnraTs

IIPOCTBIC

u

Haxonuth 3HaueHue (QyHKIHMH T10

OHepI/IpOBaTB MOHATUSIMMU.




CIOKETHBIE  3a/lauyd  Pa3HbIX
TUTIOB HA Bce apu(MeTHuecKue
IIEUCTBUA,

CTPOUTH MOJIEITb
yciaoBus  3amaun (B BHAE

TaOJHIBI, CXEMBI, PHCYHKa), B
KOTOpPOM JaHbl 3HAYEHUS ABYX
U3  TpeX  B3aMMOCBSI3aHHBIX
BEJIMYMH, C LEJbI0 MOHCKa
peleHus 3a/1a4u,;

OCYILIECTBISTH  CIOCOO
NOWCKAa pEIIeHUs 3a7a4yd, B
KOTOpOM paccyxaeHue
CTPOUTCS YCIOBHS K
TpeOOBaHUIO Win oT
TpeOOBaHUS K YCIOBHIO,

COCTaBJISTh
peleHus 3a/1a4u,;

BBIJIETISTH
peleHus 3a/1a4u,;

UHTEPIPETUPOBATH
BBIYUCITUTENFHBIE PE3YJIbTAThI B
3azaye, HCCIIEIOBATh
MIOJIyUEHHOE PEIICHUE 3a]1auH;

3HATh pazinuue
CKOpOCTEeM 00BEKTa B CTOSYEH

oT

IJ1aH

OTallbl

BOJIe, NPOTUB TEUYEHHUS M IO
TEUEHUIO PEKH;
pemlatb  3aJa4d = Ha

HaxXOXJICHWE 4YacTH 4YHUCIa |
YHClia 10 €ro 4acTu;

pemarh 3aJadyu  pa3HbIX
TUMOB (Ha paboTy, Ha TOKYIIKH,

CJIOKHBIC 3aga4uun Pa3HbIX

THIIOB, a TaKXE 3aga4uu

MMOBBIIIEHHON TPYAHOCTH,
HCIIOJB30BAaTh Pa3HbIC

KpaTKHe 3alicu Kak MOJCIH
TEKCTOB CIIOKHBIX 3a1ad st
HOCTPOCHUSI TIOMCKOBOI CXEMBI
U pEIICHHUS 3a/1aY;

3HaTh ¥ MPUMEHATH 00a
crioco0a MoucKa perieHus 3a1a4
(ot TpeOOBaHUS K YCIOBHUIO U OT
YCJIOBUS K TPEOOBAHHMIO);

MO/ICTUPOBATh
pacCykIeHHs  TpU  IOUCKE
pelieHHs 3aJa4 ¢ IOMOIIBIO
rpag-cxemsl,

BBIICIIATh ITarbI
pELICHUS 3a1aud U COJICPIKaHUE
Ka)XJI0T0 JTara,

UHTEPIPETUPOBATH
BBIYHCITUTENLHBIC PE3yJIbTaThl B
3aj1aue, UCCIIeI0BATh
HOJIyYEHHOE PEIICHHE 3aJa4H;

AHAJM3UPOBAThH
BCEBO3MOJKHBIC CHUTYaIlNU
B3aUMHOTO PACTIOJIIOKEHHS JIBYX
OOBEKTOB M H3MEHEHHE UX
XapaKTePUCTHK pH
COBMECTHOM JIBHKCHUH
(cxopocTh, BpeMsi, pacCTOSIHUE)
Opyd  pelieHHH  3aJad  Ha
JBUKEHHE JIBYX OOBEKTOB KaK B
OJIHOM, TaK u B

3a/IaHHOMY 3HAYEHUIO apryMeHTa,

HaxOJIUTh 3HAUCHUE apTryMEHTa IO
3alaHHOMY  3HaueHWI0 (QyHKIUHU B
HECJIOKHBIX CUTYaIUsX;

OTIPEIETIATH MOJIOKEHNUE TOYKU T10
€e KOOp/JMHATaM, KOOPJAUHATHI TOYKH TI0
ee TIONOKEHHUI0O Ha  KOOPJIWHATHOU
TUIOCKOCTH,

mo rpaduKy HAXOIUTh OO0JaCTh
OTIpeNieNIeHUsl, MHOXKECTBO 3HAYCHMH,
HYJU byHKIIH, MIPOMEXKYTKH
3HAKOIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus U yObIBaHUS, HauOoOJbIlIEe
Y HaMCHbIIIee 3HAYCHUS (PYHKIINH;

CTPOUTH rpaduk JIMHEHOM
GbyHKIIH,

MIPOBEPSATH, SIBISIETCA U JAaHHBIN
rpaduk TpapuKOM 3aTaHHON (QYHKIIHH

(MuHeliHOM, KBaapaTHYHOM, OOpaTHOM
HPOTIOPIIMOHATIBHOCTH);

OTIpeIeTIATh MPUOJIMKEHHBIE
3HAYCHUS KOOpJAMHAT TOYKH

nepecedeHus rpaduKoB QyHKITNH;
orepupoBaTh Ha 0a30BOM YpOBHE
TIOHSITUSIMH . MOCJIeIOBATEBHOCTD,
apudMeTHIecKas nporpeccus,
reoOMEeTpUYIECKas IIPOTPECCus;
pemaTh 3aJauu Ha MPOTPECCHH, B
KOTOPBIX OTBET MOXET OBITh IOJy4eH
HEIOCPEACTBEHHBIM  IOJCYETOM  0e3
npuMeHeHus HopMy.
B noBceHeBHOI :KM3HHU U NIPH
U3yYeHHH PYTUX MPeIMeTOB:

byHKIMOHATBHAS 3aBHCUMOCTH,
¢ynkuus, rpaduk QyHKIHH, CIOCOOBI
3amaHusl  (QYHKIMH, apryMeHT |
3HAUYCHHE GyHKITHIH, 00JacTb
OTIpeJIeTICHNs] ¥ MHOKECTBO 3HAYECHUI
dyHKINH, HYIU ¢byHKIMH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTh byHKIMH,
YEeTHOCTH/HEUETHOCTh (DYHKIIHH;
CTpOUTh TpaduKu JIMHEHHOM,
KBaJpaTUYHON (YHKIMHA, O0OpaTHON
IPONOPLUOHAIBHOCTH, byHKIAN

k
X+b1y=\1; 1y:\/;1

y=at
BUIA:
y=IxI .

Ha KBaJpaTHYHON
byHKINH, HCII0JIb30BaTh
npeoOpa3zoBanus Tpaduka QyHKIUN
y=f(X) mis mnocTpoeHus rpaduKOB
byHKIHi y=af (kx+b)+c .

npumepe

COCTaBJISITh ypaBHEHUS TPSIMOMN

M0 3aJJaHHBIM YCIIOBUSIM: MPOXOASIIEH

yepe3 JIB€ TOYKH C 3aJaHHBIMU

KOOpJMHATaMM, MPOXOJAIIeH uepes

JaHHYI0 TOYKYy UM TapauieIbHON
JTAaHHOU MPSIMOiA;

UCCIIeIOBaTh (DYHKIIHMIO 10 €€

rpaduky;

HaXOJUTh MHO>KECTBO
3HAaYCHUH, HYJIH, MIPOMEKYTKH
3HAKOMOCTOSIHCTBA, ~ MOHOTOHHOCTH

KBaJpaTUYHON ()YHKIIHH;




Ha JIBIDKCHHE), CBSI3bIBAIOILIMX
TPU BEITUYHUHBI, BBIJICIATH ITH
BEJIMYMHBI U OTHOLICHUS MEXKIY
HUMH;

HaxoJWUTh TPOLEHT OT
YHUCIa, YUCJIO MO MPOIEHTY OT

HEro, HaxoJWTh MPOLEHTHOE
OTHOUIEHUE JIBYX qucer,
HaxOJIUTh MIPOLICHTHOE
CHMXXCHUC NI MMPOLCHTHOC
MOBBIIICHUE BEJINYNHBI,

pelmaTtb HECJIOXKHBIC
JIOTUYECKHE 3aJlayd  METOJ0M
paccyXIeHUM.

B noBceaqHeBHOM KMU3HU U NIPHU
U3y4YeHUH IPYTUX NpeaMeTOB:

BBIIBUTaTh THIOTE3EI 0
BO3MOXHBIX HpGI[GJ'II:HI)IX
3HAUYEHUIX MCKOMBIX BEIMYHH B
3aja4e (enaTh MPUKUIKY)

MIPOTHUBOMOJIOKHBIX
HaIpaBIICHUSX;

UCCIIEIOBATh
BCEBO3MOXKHBIE CHTYaI[UU TPU
pellieHUH 3a/a4 Ha JBIKCHUE
0 peKe, pacCMaTpPUBATh Pa3HbBIE
CHCTEMBI OTCYETA,

pemiath  pa3HOOOpa3HbIe
3a]]auu «Ha YaCTHUY,

pematb 1 00OCHOBBIBATh
CBOE pelieHue 3a1a4 (BbIICIATH
MaTeMaTHYECKYyI0 OCHOBY) Ha
HaXOXJCHHE YacTH 4YHclIa U
9HClia 10 €r0 YacTH Ha OCHOBE
KOHKPETHOTO CMbICJIA IPO0H;

OCO3HABaTh U OOBSACHATH
UJACHTUYHOCTh 3a/1a4  Pa3HbBIX
TUTIOB,  CBS3BIBAIONINX  TpPH
BenMunHbl  (Ha paboTy, Ha
NOKYNKH,  Ha  JIBUKEHHE),
BBIJICNIATh OTH BEIUYUHBI U
OTHOIICHHUS  MEXAy  HHMH,
NPUMEHATh WX TPU PEHICHUU
3ajad, KOHCTPYUPOBAaTh
COOCTBEHHBIC 3aJauu
YKa3aHHBIX TUIIOB.

B noBceqHeBHO KU3HU U NIPH
U3y4YeHUH PYTrux NpeaMeToB:
BBIJICJIATH TIPU PEIICHUU
3aJ1a4 XapaKTePUCTUKU
paccMaTpuBaeMou B 3a/1a4e
CUTYaIlUH, OTIIMYHBIC OT
peanbHBIX (T€, OT KOTOPBIX

HCII0JIb30BATh rpaduKu
peanbHBIX TPOLECCOB U 3aBUCHMOCTEH
JUIL  ONpeneNieHHs  HMX  CBOWCTB

(HanOoJIbIIIie ¥ HAUMEHBIIIUE 3HAYCHUS,
MIPOMEXKYTKH BO3pACTaHUS M YOBIBaHMUS,

oOJactu HOJIOKUTEITBHBIX u
OTPHIIATEIbHBIX 3HAUYCHHUH U T.I1.);
HUCIIOJIB30BaTh CBOMCTBA

TuHeHHON (yHKIMU U ee Tpaduk npu
pelIeHHH 3a7a4 U3 JPYruX YUeOHBIX
PEMETOB.

OTIepUpPOBAThH TOHSITHSIMH .
MOCJIE10BAaTENbHOCTD,
apudmernueckas nporpeccus,
reoMeTpuyecKasi mporpeccus;

pemiarb 3a/1a4uu Ha
apu(QMETHUUECKYI0 U TeOMETPUUECKYIO
IIPOrPECCHUIO.

B noBceaHeBHOM KNU3HU U NIPHU
U3yYeHUH IPYTUX NPeaMeTOB:
WIUTIOCTPUPOBATh C  TIOMOIIBIO
rpaduka peaqbHyI 3aBUCHMOCTH WU
MPOIIECC 10 UX XapaKTePUCTUKAM,
UCTIOJIB30BaTh CBOMCTBA U
rpaduk KBaapaTHIHON (QYHKIIMH TPH
pElIeHNH 3a71a9 U3 IPYTUX y4eOHBIX
NPEMETOB.




a0CTparupoBaIkCh),
KOHCTPYHUPOBATh HOBBIC
CHUTYaIHH C YYETOM 3THX
XapaKTEPUCTHK, B YaCTHOCTH,
[P PEIICHNUH 3a/1a4 Ha
KOHIOCHTpAlHH, YIUTBIBATH
IUTOTHOCTH BEIIIECTBA;

peliaTh U KOHCTPYHUPOBATh
3a71a4M Ha OCHOBE
pPacCMOTPEHUS pEATBHBIX
CHUTYaIHii, B KOTOPBIX HE
TpeOyeTcst TOUHBII
BBIYMCITUTENILHBIN PE3yIIbTaT;

pemiarh 3a/1a4u Ha
JBHDKCHUE T10 PEKe,
paccMaTpuBasi pa3HbIe CHCTEMBI
OTCUeTa.

I'eomerpuueckne Gpurypsbi

OnepupoBarb Ha
0a30BOM YpOBHE TMOHSATUIMH:
durypa, TOUKa, OTpPE30K,

npsMasi, Jyd, JIOMaHas, Yrou,
MHOT'OYTOJIbHUK, TPEYTOJIbHUK U

YETHIPEXYTOJIbHUK,
OpsIMOYTOJIBHUK M KBaJparT,
OKPY>KHOCTb " KpYT,
MPSMOYTOJIbHBIN

napajuienenunes, Kyo, map.
N306paxarhb u3ydaeMble

(GUrypel OT PYKH U C TIOMOIIBIO
JMHEHKH U HUPKYIIS.
B noBceHeBHO KU3HU U NIPH

H3Biekars,
WHTEPIPETUPOBATH u
peoOpa3oBHIBATH
nHpOpMaIINIO 0
T€OMETPUUYECKHUX ¢durypax,

IPEACTAaBICHHYIO Ha YepTexkax;
U300paxaTh H3ydaeMble

(GUryphl OT pyKH U C TTIOMOIIBIO

KOMITBIOTEPHBIX HHCTPYMEHTOB.

CrarucTUKa U TeOpusi BEPOATHOCTENH

Nnmets IpejcTaBiIeHne 0
CTaTUCTUYECKUX XapaKTepUCTHUKAX,
BEPOSITHOCTH  CIY4aHOro  COOBITHS,
KOMOMHATOPHBIX 3a/1a4ax;

pemarb npocTeimme
KOMOMHATOpPHbIE ~ 33aJaud  METOAOM

IPSIMOTO M OPraHM30BAHHOTO TIepedopa;
MPEJICTABIATh JaHHBIE B BUJC
Ta0nuIl, TMarpamMm, rpaduKoB,

YUTaATh nH(pOpMAIIHIO,
NpPE/ICTaBICHHYIO B BUAE TaONUIHI,
rarpaMmel, rpaduka;

OTIPEAETSITh OCHOBHBIE
CTaTUCTHYECKUE XapaKTePUCTHKH

- OHepI/IpOBaTL MOHATUSIMMU.
CTOJIOYAThIE U KpYIroOBbIC OUArpaMMhbl,

TaOJIUIIBI JNAHHBIX, cpenHee
apudmeruyeckoe, Me/IMaHa,
HauOOJIbIIIee U HANMEHBIIIEE 3HAYCHHUS
BBIOOPKH, pasmax BBIOOPKH,
TUCTICPCHS u CTaH/IapTHOE
OTKJIOHEHHE, cllyJaifHast
U3MEHUYUBOCTb;

- U3BJIEKATh uH(popMaIIIo,
NpEJCTaBICHHYI0O B Ta0nMiax, Ha
nuarpaMmax, rpadukax;

- COCTaBJATh TaONHIIBI, CTPOUTH

quarpaMmbl M rpadUKd Ha OCHOBE




U3Y4YeHHH PYTUX NpeaMeTOB:
pemarpb NPaKTUYECKHE

3a1a49u c pUMEHEHHEM

NPOCTEUIINX CBOMCTB (huryp.

YHCIJIOBBIX HAOOPOB;

OILICHUBAThHb BepOHTHOCTB CO6I>ITI/I$I
B IIPOCTEHUININX CITydasx;

MMETh TPEJICTABIIEHHE O pPOJIU
3aKOHa OOJBIIMX 4YHCEI B MAacCCOBBIX
SABJICHUSAX.

B noBceaqHeBHOM KNU3HU U NIPHU
HU3y4YeHUH IPYTUX NpPeaMeTOB:

OILICHUBATh KOJIMYECTBO
BO3MOKHBIX BapHaHTOB METOJIOM
nepebopa,

UMEThb TPEJCTaBICHHE O POJIU
PaKTUYECKH JIOCTOBEPHBIX u
MaJIOBEPOSTHBIX COOBITHIA;

CpaBHUBATh OCHOBHBIC
CTaTHCTHYECKUE XapaKTePUCTHKH,
NOJyYeHHbIE B TIPOIECCE  pEIICHUS
TIPHUKJTATHOM 3a/1a4w, U3YYCHUS

pEaNTbHOTO SIBJICHUS,

OIICHUBATb BEPOSTHOCTH PEATbHBIX
COOBITMM U SABJAECHMH B HECIOKHBIX
CUTYaITUsX.

JAHHBIX;

- OIIEPUPOBATH MTOHSTUSIMHU:
dakropuan dmucia, MEPECTAHOBKH H
couderanusl, TpeyroibHuk [lackans;

- IPUMEHSATH MIPaBUIIO
MIPOU3BEICHUS pu pereHun
KOMOWHATOPHBIX 33]1a4;

- OTICPUPOBATH MMOHSATHSIMH.

CITy4alHBIN OIBIT, CIIY9aiHBIA BBHIOOD,
HCIIBITAHUE, BJIEMEHTAPHOE CIIyYalHOE
coOpiTHe  (MCXOI),  KJIACCHYECKOE
omnpeieNeHue BEPOSITHOCTH
CIIy4aifHOTO COOBITHS, OMepaluu HaJ
CIIY9aifHBIMHU COOBITHSIMU,

- IPEJCTaBIATh HMHPOPMAIUIO C
MTOMOIIBIO KPYyTOB Diepa,;

- pemath 3a7a4yd Ha BBIYKCIICHUE

BEPOSATHOCTH c MOJICYETOM
KOJINYECTBA BAapHUAaHTOB C IOMOIIBIO
KOMOMHATOPUKH.

B noBceaHeBHOM KMU3HU U NIPHU
HU3YYEeHUH IPYTUX NPeIMETOB:
W3BJICKaTh, WHTEPIPETUPOBATh H

npeoOpa3oBHIBATH nH(pOpMaIHIo,
NpEeACTaBICHHYI0 B Ta0iuiax, Ha
JrarpaMmmax, rpadukax,
OTPAXKAOLIYIO CBOICTBa 51
XapaKTEPUCTUKU peabHbBIX
MIPOLECCOB U SIBJICHUI;

OTIpENeNATh CTaTUCTHYECKHUE
XapaKTEPUCTUKU BBIOOPOK o

TabnuIaM, auarpamMMam, rpadukam,
BBITIOJIHATH CPaBHEHUE B 3aBUCHMOCTH




I/I3Mepe}mﬂ U BBIYUCJICHUSA

OT LIEJIM pelICHUs 3a/1auH;
OIICHUBATh BEPOSITHOCTD
peaNTbHBIX COOBITUH U SBIICHUH.

TekcToBbIE 3a0a4N

BBIITOJIHATH I/I3M€p€HI/I€
JUTUH, PACCTOSIHUM, BETUYUH
VTJIOB, C TIOMOIIBIO
WHCTPYMEHTOB JJIsl U3BMEPEHUI
JUINH U erIOB;

BBIYHCIIATH TIOMIAIN
HIPSIMOYTOJILHUKOB.

B noBceaqHeBHOM KMU3HU U NIPHU
HU3YYEeHUH IPYTUX NPEeIMETOB:

BBIUUCIIATh PACCTOSTHUS
Ha MECTHOCTU B CTaHl[apTHBIX
CUTYalUsX, TUTIOIIA N
HPSIMOYTOJIbHUKOB;

BBITOJIHATE MPOCTEUIIINE
HOCTpOGHI/ISI nu I/I3M€p€HI/I$I Ha
MECTHOCTH, HEOOXOIHMEIE B
pEaTbHOM KU3HH.

BBITIOJTHATH H3MEPEHUE
JUIMH, PACCTOSIHUM, BEJTUYIHNH
YTJIOB, C TTIOMOIIBIO
MHCTPYMEHTOB JUTsl ©3MEPEHUIH
JUTAH U YTIIOB,

BBIYMCIIATH TUIONIAIN
MPSIMOYTOJIBHUKOB, KBAIPATOB,
00BEMBI TPSIMOYTOJIBHBIX
napajuleJenune 108, Kyoos.

B noBceqHeBHOM KU3HU U NIPH
U3y4YeHUH JPYTrux NpeaMeToB:

BBIUHCIIATh  PACCTOSHUS
Ha MECTHOCTH B CTaHJApTHBIX
CUTYAIUAX, TUIOIAIN y4acTKOB
MIPSIMOYTOJIbHOM bopmsl,
00BEMBI KOMHAT;

BBITIOJHATH TPOCTEHIITe

MOCTPOEHUsI HAa  MECTHOCTH,
HEOOXOJWMBIE B peallbHOU
KH3HU,

OLICHUBATh pa3mepsl
peanbHBIX 00BEKTOB

OKpY>KaIoIlero Mupa.

Pemate HecHOXHBIE CIOKETHBIC
3aJjaud  pa3HBIX ~ THUIIOB Ha  BCE
apudmeTHuecKre AeUCTBUS;

CTPOUTH MOJICNb YCJIOBHUS 3aJauu
(B BHIE TAOJUIIBI, CXEMBI, PUCYHKA WU
ypaBHEHUs), B KOTOPOW JaHbl 3HAYCHUS
IBYX M3  TpeX  B3aWMOCBS3aHHBIX
BEJIMYKMH, C IEJBI0 TIOMCKA pEIICHUs
3a1auu,

OCYIIECTBIISAITH  CIOCOO  TIOMCKa
pereHus 3aauu, B KOTOPOM
paccyKIeHHE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WM OT TpeOoBaHUSA K

YCIIOBHIO;
COCTaBJISITh J1aH petieHus
3a/1a4u;
BBIJICJISITH ATAIbl PEIICHUS 3a]1a4H;
HUHTEPIPETUPOBATH

BBIYUCIIUTCIIBHBIC PE3YIbTATHI B 3a/a4cC,

UCCIE/IOBaTh  IOJNyYEHHOE  pelIeHHue
3a7aui;

3HaTh  pa3iW4yue  CKOpOCTeH
o0beKkTa B CTOSYEH BOJE, MPOTUB

TEUYCHUSI U 110 TCUYCHHIO PEKH;
pemiate 3aJadd Ha HaXOXKICHUE
YaCTH YKCIIa M YUCIIA [0 €r0 YaCTH;
pemiarh 3a1auu pa3HbIX TUNOB (Ha
paboTy, Ha MOKYIKH, Ha JBIKCHHUE),

Pemarp mpocThie W CIIOXKHBIE
3a/1a4¥l pa3HbIX TUIIOB, & TAKXKE 3aa4u
MOBBIIIICHHOW TPYAHOCTH;

WCIIOJIb30BaTh pa3HbIEe KpaTKue
3aIIACH KaK MOJIENIH TEKCTOB CIIOXKHBIX
3ama4 JUIA  TOCTPOCHHS TOHWCKOBOM
CXEMBI U pEeIICHHS 3a/1a4,;

pa3auyath MOJCNIb TEKCTa U
MOJIETH peleHus 3a7a4H,
KOHCTPYHpPOBaTh K OJHOW MOJETH
peIlleHUsT HECJIOKHOM 3a1add pa3HbIe
MOJIC/IH TEKCTa 3a/1a4u;

3HaTh U MPUMEHATH 00a crocoda
MTOMCKA pelIeHus 3a7a4 (ot
TpeOOBaHUS K YCIOBHIO U OT YCJIOBHS
K TpeOOBaHUIO);

MOJEIUPOBaTh  PaCCyKICHUS
OpY TIOUCKE pemlIeHus 3a7ad ¢
MIOMOIIBIO Tpad-CXEeMBI,

BBIJICJIATh ~ 3Tallbl  PELICHUS
3a[a4u M cOoZiepKaHue KaX10ro 3Tamna;

yMEThb BbIOMpATh

OINTHUMAaJIbHBIN MCTO/] pCIICHUA 3aJa4r
n OCO3HaBaTb BBI60p METOAAQ,
paccMaTpuBaTh PA3IMYHBIC MCETO/BI,
HaXOIWUTb Pa3HbIC PCIICHUA 3alaydu,
€CJIM BO3MOXXHO,

AHAJIM3UPOBATL  3aTPYAHCHHA




CBSI3BIBAIOIIMX TPU BEJIMYUHBI, BBIJCISTH
T BEJIMYUHBI U OTHOIICHHUS MEXIY
HHUMU,

HaxOJUTh TPOILEHT OT YHCIA,
YHUCJIO IO MPOIICHTY OT HEro, HaXOJIUTh
MPOLICHTHOE CHMKEHUE WJIU MPOIEHTHOE
MOBELIIIEHHE BEIMYHHEI,

pemaTb HECJOXKHBIE JIOTUYECKUE
3a/1a41 METOJIOM PaCCyKJICHHM.

B noBcexHeBHOI KU3HU U IPH
H3YyYeHHUH IPYTUX MPeIMeTOB:

BBIIBHUTaTh TUIOTE3bI 0
BO3MOKHBIX ~ TPENETbHBIX  3HAYCHUSIX
UCKOMBIX B 3ajaue BelMWYHH (I1e/1aTh

NPUKHIKY).

IIpU PELICHUY 3a/1ay,;

BBITIOJTHATH pas3yinuHbIC
npeoOpa3oBaHUs NpeIoKeHHON
3ajayd,  KOHCTPYHpPOBaTh  HOBBIC
3aJayd W3 JaHHOW, B TOM YHCIIE
oOparHble;

UHTEPIIPETHPOBATH
BBIYHMCIIUTENBHBIE  PE3yJIbTaThl B
3amade, HUCCIEAOBaTh  IOJNy4YEHHOE
pelieHue 3a1aum;

aHAJM3UPOBATh BCEBO3MOXKHBIC
CUTYyallMl B3aMMHOTO PaCHOJI0KEHHUSI
IBYX OOBEKTOB M H3MEHEHHE HX
XapaKTePUCTHK TIPU  COBMECTHOM
JIBIKCHUT (ckopocTh, BpeMs,
paccTosiHMe) MPH PEIICHUU 3aaad Ha
JBIDKCHHE JIByX OOBEKTOB KaK B
OJTHOM, TaK U B TPOTHUBOIOJIOXKHBIX
HarpaBJICHUSX;

UCCIICIOBaTh ~ BCEBO3MOXKHBIC
CUTyallUl TIpH peIICHUH 3aJa4 Ha
JBIDKCHHE 10 pEeKe, paccMaTpHUBaTh
pa3HbIe CUCTEMBI OTCUETA,;

pemats pa3HoOOpa3HbIe 3a/1a4u
«HA YacTu»,

pemate 1 00OOCHOBBIBAaTH CBOE
perieHue 3a1a4 (BBLIENATH
MaTeMaTHIECKYIO OCHOBY) Ha
HAaXOXK/ICHHE YaCcTH YHUCIIa U YUCla To
€ro 4YacTH Ha OCHOBE KOHKPETHOTO
CMBICIIa IpooH;

OCO3HaBaTb U OOBSICHATH
UJICHTUYHOCTh 3a7ad pa3HbIX THUIIOB,




CBS3BIBAIOIIMX TPH BEIUYMHBI (Ha
paboTy, Ha TIOKYIKH, Ha JBHUXCHUE),
BBIJICIISATh ITH BEJIMYMHBI "
OTHONICHHSI MKy HHUMH, PUMEHSTh
174 npu peleHuA 3ajad,
KOHCTPYHPOBaTh COOCTBEHHBIE 3a/1a4
yKa3aHHbBIX TUIIOB;

BJIQJICTh OCHOBHBIMHU METOJaMH
pelieHust 3aJa4 Ha CMECH, CIUIaBBhl,
KOHI[EHTpAIUH,

pemarh 3a/la4i Ha MPOLEHTHI, B
TOM 4YHUCIIE, CIIO)KHBIC TPOLEHTHI C
000CHOBaHHMEM, WCIIOJIb3Yysl pa3HbIE
CIIOCOOBI;

pemars  JIOTHYECKHEe  3aJadu
pa3HBIMH CIIOCOOAMH, B TOM YHCIIE, C
IBYMsi OJIOKaMH W C Tpemsi OJoKaMu
MAHHBIX C IIOMOIILIO TAOIHUIL;

pemarb 3a/1auun o
KOMOHHATOPUKE u TEOPUHU
BEPOSATHOCTEM Ha OCHOBE

UCTIOJIb30BaHUSI M3YYCHHBIX METOJIOB
¥ 00OCHOBBIBATh PEIICHHUE,
pemaTh HECIOKHBIC 3aa4d 10
MaTeMaTHYECKOW CTATUCTHKE,;
OBIIAJICTh OCHOBHBIMH
METOJIaMU PEIICHUS CIO)KETHBIX 3a/1a4:
apudMeTHYECKHi, anreOpanvecKui,
nepe0op BapHaHTOB, TEOMETPUUICCKUH,
rpaduvecKuii, IPUMEHSITh UX B HOBBIX
MO0 CPaBHCHWIO C  W3YYCHHBIMHU
CUTYAIIHSIX.
B noBceaHeBHOI KU3HU U PH




HU3y4YEeHUH JPYTUX NpeaMeTOoB:

- BBIICJSATH IpPU pPEIICHUU 3a7ad
XapaKTepUCTUKU paccMaTpUBaeMol B
3a7a4e  CUTyallud, OTJINYHBIE OT
peabHbIX (Te, oT KOTOPBIX
a0CTparupoBajKMch), KOHCTPYHPOBATh
HOBBIE CHUTyallUM C YYETOM OTUX
XapaKTepUCTHK, B YacCTHOCTH, IIpU
pelieHny 3a7ad Ha KOHLEHTpAIUH,
YUUTHIBAaTh MJIOTHOCTH BEILIECTBA,

- pemiatb M KOHCTPYHPOBAaTh
3alayl Ha OCHOBE pPacCMOTPEHUS
pEIbHBIX CHUTYyallui, B KOTOPBIX HE
TpeOyeTcs TOUHBIM BBIYMCIUTENbHBIN
pe3ynbrar;

pemiath 3aJa4d Ha JIBI)KEHUE IO

peke, paccMmarpuBas pasHbIe
CHUCTEMBI OTCYETA.
Hcropust MaTeMaTUKHU I'eomeTrpuyeckue purypbl
ONMCHIBAaTh  OTHEJIbHBIE XapakTepu3oBaTh BKJIal OmnepupoBaTb Ha 6a30BOM YpOBHE Omnepuposarhb MIOHATHAMH
BBIJAIOLIUECS pe3yabTaThl, BBIIAIOUIMXCS MAaTEMaTHKOB B MOHSATHSAMHU I'€OMETPUUYECKHUX QHUTYD; reOMETPUUECKUX (PHUTYD;

IIOJIyYEHHBIE B XOJAE DPa3BUTHSA
MaTeMaTUKH KaK HayKH,

3HATh IIPUMEPBI
MaTEeMaTUYECKUX OTKPBITUH U
UX aBTOpPOB, B CBSI3HM C
OTEYECTBEHHOM M BCEMHUPHOMN
HUCTOPHUEH.

pa3BUTHE MATEMAaTUKU M WHBIX
HAy4YHBIX 00JIaCTEeH.

U3BJIEKATh  WHPOpPMAIMIO O
TFE€OMETPUUECKUX ¢urypax,
IPE/ICTaBICHHYIO Ha YepTeKaX B SIBHOM
BUJIC;

NPUMEHATh ISl PelIeHHs 3a/1ad
reoMeTpudeckue (aKThl, €CIU YCIOBHUS
UX TIPUMEHEHHUS 3a/1aHbI B IBHOU opme;

pemaTh 3aaydl Ha HaXOXKICHHE
Te€OMETPUYECKUX BEJIMYMH 1O 0oOpas3uam
WIN QJITOPUTMaM.

B n1noBcenHeBHOH IKH3HHU

H npu

U3BJIEKATh, NHTEPIPETUPOBATH U

npeoOpa3oBbIBaTh  MHPOPMAIUIO O

TFE€OMETPUUYECKUX ¢urypax,

IPEJICTaBJICHHYIO Ha YepTexkKax;
PUMEHSTh TreOMETPHUYCCKUE

dakThl s pelieHus 3anad, B TOM

YHclie, MPEeINoaraoiux HECKOIbKO

[1aroB pPelIeHHUS,

- ¢dopMynupoBaTh B  MPOCTEHIINX

CIIyJasiX CBOMCTBa U MpHU3HAKU QUTYD;
JIOKa3bIBaTh reOMETPUUECKUE




HU3YYEeHHUH APYTUX NPeIMeTOB:
HUCIOJIb30BATh CBOMCTBaA
TEOMETPUUYECKUX (GUTYp I pEeHIcHUs
TUITOBBIX 3a1a4, BO3HUKAKOIINUX B
CUTYallUsIX TOBCEIHEBHOM >KM3HM, 3a/1a4
MPAKTUYECKOTO COJICPIKAHUS.

YTBEPXKICHHUS;

BJIAJICTh CTaHJapTHOU
knaccupukanmer  mIockux  uryp
(TpeyroibHUKOB u
YETBIPEXYTOJIbHUKOB).

B noBcexHeBHOI1 KU3HU U IPH
HU3yYeHUH PYrux npeaMeToB:

HCTIOJIB30BATh CBOMCTBA
TEOMETPHYECKUX buryp TUTST
pemieHus 3aJady  MPaKTUYECKOTro
XapakTepa W 3aJa4 U3 CMEXKHBIX
JTUCITUTLIINH.

OTHOmEeHNsI

OmnepupoBath Ha 6a30BOM ypOBHE OnepupoBaTh MOHSATUSMH:
MOHATUSIMHU. PAaBEHCTBO (UTYp, paBHbIC PaBEHCTBO (QUryp, paBHbIE (UTYDHI,
Gurypsl, pPaBEHCTBO TPEYroJbLHUKOB, PABEHCTBO TPEYTOJHHUKOB,
napauieaTbHOCTh NPSIMBIX, TAPAIEIbHOCTh MPSIMBIX,
NEPICHIUKYIIPHOCTh  MPSMBIX,  YIJIbl MEPICHAUKYISIPHOCTh TPSMBIX, YIJIbI
MEXIYy  MpsAMBIMH,  TNEPHEHAMKYISAP, MEXKAY MPSAMBIMU, MEPHEHAUKYIIP,
HAKJIOHHAS, TIPOEKIIUS. HAKJIOHHAs, TPOEKIHs, 1ojodue duryp,
B nmnoBceaHeBHOWH JKM3HH W NpPH [0J00HBIE burypsr, Mo100HbIE
U3y4YeHUH IPYTUX NpPeaMeTOB: TPEYTOJIbHUKHY;

UCIOJIb30BaTh OTHOLIEHUS JUIS npuMeHsTh Teopemy Daneca u
pelIeHus MPOCTEHIIINX 3az1a4, TeopeMy 0 MIPOMTOPIIMOHATBHBIX
BO3HUKAIOIINUX B pealbHON KHU3HU. OTpe3Kax MpH pelIeHnH 3a7ay;

XapaKTepU30BaTh B3aMMHOE

pacIojoXeHue MPSMOA U OKPY>KHOCTH,
JIBYX OKPYKHOCTEM.

B mnoBceaHeBHOW KM3HM U MpPH
H3yYeHUH APYrux NnpeIMeToB:
HCITOJI30BaTh OTHOIIICHUS IS
peuieHuss  3a7ad, BO3HUKAIONIMX B




pEaTbHOM KU3HH.

I/I3MepeHI/IH U BBIYUCJICHUSA

BrmonHaTh HU3MCPCHUEC  IJIMH,
paCCTOSIHI/If/'I, BCJIIMYHH YTJIOB, C
IIOMOIIBIO HHCTPYMCHTOB JJIA

WU3MEPEHU JIIUH U YIJIOB,;
IPUMEHATH (POPMYJIBI IEPUMETPA,

IIomaiun n 061:eMa, iomaigun
IMOBCPXHOCTH OTACIBHBIX
MHOT'OTpaHHUKOB  IIpU  BBIYUCIICHHUAX,

KOT/Ia BCE JIaHHBIE UMEIOTCS B YCIIOBHUH;
npuMeHsITh Teopemy I[ludaropa,
0a30BbIE TPUTOHOMETPHUYECKHE
COOTHOIIEHUS JiJI1 BBIYMCIICHUS JJIMH,
pacCTOAHUM, IUIOAACH B MPOCTEHIIUX

CIIyvasix.
B nmnoBcenHeBHOH KU3HHM W TIPH
HU3YyYEeHHUH IPYTUX NPeIAMETOB:
BBIYUCIIATH pPacCTOSTHUS Ha
MCECTHOCTHU B CTaHl[apTHBIX CI/ITyaIII/ISIX,
IJIOMATd B MPOCTEHIIMX  CIydasx,

OpUMEHATh (QOPMYNIBI B MPOCTEUIIHX
CUTyalUsIX B TIOBCEJHEBHOM KU3HHU.

OnepupoBarh NMpeACTaBICHUIMU

0 JUIMHE, IUIoNIagd, o0beMe Kak
BennunHaMu. [IpuMeHaATs  TeopeMy
[Tudaropa, hopMyITBI TIJTOTIATH,

o0bemMa MPH PEHICHHH MHOTOIIArOBBIX
3a7a4, B KOTOPBIX HE BCE JaHHbBIC
NpE/ACTaBICHBl  SIBHO, a TpeOyroT
BBIYKCIICHUH,  omepupoBath  Ooiee
OIMPOKUM  KOJIHMYECTBOM  (popmyn
JUTUHBI, TUTOIIAH, 00beMa, BBIYUCIIATH
XapaKTEPUCTHKM KOMOWHAIUN (GHUryp
(oxpyXHOCTEHi W MHOTOYTOJHHHKOB)

BBIYHCIISITH paccrosiHus MEXKTY
dburypamu, MIPUMEHSATH
TPUTOHOMETPUYECKHE (POPMYIBI IS
BBIUKCICHUM B  0OoJee  CIOXKHBIX

ClIydasx, IIPOBOJWUTL BBIYHUCJICHHUA Ha

OCHOBE PaBHOBEITUKOCTH n
PaBHOCOCTABJICHHOCTH,

MIPOBOJIUTH MPOCTHIC
BBIUKCIIEHHS Ha OOBbEMHBIX TeJIaxX;

- (dopmynmmpoBaTh  3amaud  Ha
BBEIUHCJICHUE JUIMH, IUJIOIAQied U

00BEMOB U peliaTh ux.
B nmnoBceqHeBHOH MKM3HH W TMPH
HU3y4YeHUH PYrux NpeaMeToB:

MPOBOJIUTH BBIYMCIICHUS Ha
MECTHOCTH,
MPUMEHSITh bopMyIibl npu

BBIYUCJICHUAX B CMCKHBIX y‘IG6HBIX




MpeaMeTax, B OKpY>Karoleu
JIEHCTBUTEIILHOCTH.
I'eomeTpuyeckue MOCTPOEHUs
N300paxaTh THUTOBBIE IUIOCKUE N300paxkaTh  reoMeTpuvecKue
¢urypel 1 (Urypsl B IpOCTPaHCTBE OT (QUIyphI o TEKCTOBOMY u
PYKH U C IOMOIIbIO HHCTPYMEHTOB. CHUMBOJIBHOMY OIHCAHHIO;
B noBcegHeBHOHl KM3HM M INIpH CBOOOJHO OIIepUPOBATh
U3Y4YeHHH PYTUX NpeaMeTOB: YepTe)KHBIMU ~ HMHCTPYMEHTaMH B
BBINOJIHATh MPOCTENIINE HECIOKHBIX CIyJasiX,
TIOCTPOCHHS Ha MECTHOCTH, BBITTOJIHATH MOCTPOCHHUS

H606XOI[I/IMI>Ie B peanLHoﬁ JKHU3HU.

TPEYroJIbHUKOB, IPUMEHATH OT/AEIbHBIC
METOJbl MOCTPOEHUN IUPKYIEM |
JMHEWUKOW M TPOBOIAUTH MPOCTEUIINE
WCCJIEIOBAHMS YHCIIA PEILICHU;
n300pakaTh THUIIOBBIE TUIOCKHE
¢Gurypel 1 00ObeMHBIE TEJIA C MTOMOIIBIO
MPOCTEHIIINX KOMIBIOTEPHBIX
UHCTPYMEHTOB.
B mnoBceaHeBHOW KM3HM U TpPH
U3y4YeHUH IPYTUX NpeaMeTOoB:
BBITIOJTHSATh npocTeifime
MOCTPOCHUS Ha MECTHOCTH,
HEO0OXOUMbIE B PEaTbHOU KU3HU;
OLICHMBATh pPa3Mepbl PEATbHBIX
00BEKTOB OKPYKAIOIIEro MUPA.

FGOMeTpI/I‘leCKI/Ie npeoﬁpasoBaHnﬂ

burypy,
burype

Crtpouth
CUMMETPUUIHYIO JaHHOMH
OTHOCHUTEIEHO OCH U TOYKH.

B noBceaqHeBHOM KMU3HU U NIPHU
HU3YyYEeHUH IPYTUX NPeIMETOB:

OmnepupoBathb MOHSITHEM
JBIKEHUS ¥ TTpeoOpa3zoBaHust 110100,
BIIAJICTh NIPUEMaMHU TTOCTPOCHHS (HUTYD
C HCIOJIb30BaHHEM JBWXKCHUH U
npeoOpa3oBaHMUil TOI00MS, TTPUMEHSTH




pacro3HaBaTh JBIKEHUE
00BEKTOB B OKPYKAIOILIEM MUDE;

pacmo3HaBaThb  CHMMETPHYHBIC
(GUrypsI B OKpYy>KaroeM Mupe.

MOJTy4YEHHBIC 3HAHU 51 OIIBIT
MOCTPOEHUN B CMEKHBIX MPEIMETaxX U B
pEAThbHBIX CHTYAIlUAX OKPYXKAIOUIETO
MUpa,

CTpOUTH  QUTYypy, TMOJ00HYIO
JNAHHOM, IIOJB30BaThCSI CBOMCTBAMU
monoOus Uit OOOCHOBAaHUS CBOWCTB
duryp;

MPUMEHSTh CBOWMCTBA JIBUKEHUM
IS MIPOBEICHUS MPOCTEHUIIINX
000CHOBaHUI CBOUCTB (UTYP.

B mnoBceqHeBHOW KM3HM W TIPH
H3yYeHUH APYrux NnpeIMeToB:
MPUMEHSTh CBOMCTBA JBWXKCHUU U
MPUMEHATh MOA00UE /I MOCTPOCHUM
W BBEIYHCIICHHUH.

BeKTopbl H KOOPpAMHATHI HA IIJIOCKOCTH

OnepupoBarb Ha 6a30BOM YpPOBHE
HOHSTHUSMH BEKTOpP, CyMMa BEKTODPOB,

IPOU3BEJCHUE BEKTOpa Ha  YHCIO,
KOOPJMHATHI Ha TNIOCKOCTH;
OTIpEAEIATh pUOITMKEHHO

KOOPIMHATHI TOYKH 10 €€ U300paKeHUI0
Ha KOOPJMHATHOM MJIOCKOCTH.

B nmnoBceaHeBHOH KHU3HHM W TIPH

HU3YYEeHUH IPYTUX NPeIAMETOB:
WCMOJIb30BaTh ~ BEKTOPHI  JJIA

pelIeHus  MPOCTEWINMX  3aJad  Ha

OTpeJICICHUE CKOPOCTH OTHOCHUTEIBHOTO
JIBIDKECHHUS.

OmnepupoBathb MOHSATUSMHU
BEKTOp, CyMMa, Pa3HOCTh BEKTOPOB,
IIPOU3BE/IEHNE BEKTOpa HAa YUCIIO, Yroj
MEXTY BEKTOpaMH, CKaJIspHOE
NIPOM3BEJCHNE BEKTOPOB, KOOPIMHATHI
HAa TJIOCKOCTH, KOOPJMHATHI BEKTOPA,

BBITIOJIHATh ~ JCUCTBUSL  HaJ
BekTOpaMH  (CJIOKEHHE, BBIYUTAHUE,
YMHOXXCHHUE Ha YHCIIO), BBIYUCIATH
CKaJIsIpHOE TPOU3BENIEHUE, OINpPENesaTh
B IPOCTEUIIMNX CIIy4asX Yrojl MexAy
BEKTOPAMHM, BBIMIOJIHATh Pa3IOKEHUE
BEKTOpa Ha COCTABIISIONINE, TPUMEHSTh
MOJlyYeHHbIE  3HaHMS B  (puU3HKe,
MOJI30BaThCSl (POPMYJION BBIYUCICHHS




paCCTOSIHI/ISI TOYKaMH 110
N3BCCTHBIM KOOpI[I/IHaTaM y
WCIIONIB30BaTh YypaBHEHHs (UTYp s
penieHus 3aay,

MPUMEHSATH BEKTOPBI n
KOOpHI/IHaTBI JUUTA pGIHGHI/ISI
TEOMETPUUYECKHX 3aJ1a4 Ha BBIYHCIICHHE
JUIHH, YTJIO0B.

B mnoBceaHeBHOW JKM3HM W NpPH
H3yYeHUH APYrux NnpeIMeToB:
WCIIONIB30BaTh TIOHSATHS BEKTOPOB U
KOOpJMHAT JUJIsl pEIIeHUs] 3ajad 1o

MEKTY

buszmke, reorpadud W JAPYTUM
y4eOHBIM IIpEIMETaM.
Hcropus maTeMaTHKH
OnwuceIBaTh OTAETBHBIE BBIIAIOIIHECS XapakTepu3oBaTh BKJIaJ1

pe3ynbTaThl, TMOJyUYE€HHbIE B
pa3BUTHS MaTEMAaTUKHU KaK HAYKH,
3HaThb MPUMEPHl MaTeMaTUYECKUX
OTKPBITUM M HX aBTOPOB, B CBSI3U C
OTEYECTBEHHON M BCEMUPHOU UCTOPUEH;
MOHUMATh pPOJb MAaTEMaTUKH B
pazButuu Poccun.

X0Je

BBIJIAIOIIMXCSl MAaTEMAaTUKOB B Pa3BUTHE
MaTEeMaTHKd W WHBIX  HAyYHBIX
oOJacret;

MMOHUMATh POJIb MaTEeMaTUKU B
pazButuu Poccuu.

MeToabl MAaTEMATHKH

Bri6upats OIX OIS
W3Y4YEHHBII  MeTOoA Uil PElICHHs
W3YYCHHBIX THUIOB  MaTEMAaTHYECKHX
3a/1ady;

IIpuBoauTh IIPUMEPBHI
MaTE€MaTUYeCKNX 3aKOHOMEPHOCTEW B
OKpYXKarolllell  JEUCTBUTEIIBHOCTH U

Hcnonb3yst n3ydeHHBbIE METOBI,
MPOBOJIUTH JIOKa3aTE€IbCTBO,
BBITIOJIHATH ONPOBEPKECHUE;

BbIOMpaTh HU3y4YeHHBbIE METOJIbI U
UX  KOMOWHANMU  JUISI  PElIeHUs
MaTeMaTH4YeCKUX 3aj1ad,

HCITOIB30BaTh MaTeMaTHYeCKHe




IMMPOU3BCACHUAX UCKYCCTBA.

3HaHUuA JJIsA OIIMCaHUusA
3aKOHOMEpPHOCTEH B  OKpYXKaIOIIeH
JCUCTBUTEIIFHOCTH M IMPOM3BEICHHAX

UCKYCCTBa,

IPUMEHSTh npocTenime
IPOrpaMMHBIE CPEACTBA U IEKTPOHHO-
KOMMYHHUKAI[UOHHBIE ~ CHUCTEMBl  IIpH

PCIICHUU MAaTCMATUYCCKUX 3a1ay.

Conep:kanue Kypca MaTeMaTHKH

5-6 kiace

7-9 kaacc Aaredpa

7-9 kanacc I'eomeTpus

HATYPAJIbBHBIE YNCJIA 1 HYJIb

HartypanbHbIii psii Yuce M ero CBOMCTBA
HarypanbHoe umnciao, MHOXECTBO HaTypaJlbHbBIX
YHCeNl U ero CBOMCTBA, M300paKeHUE HATYPalIbHBIX
yucel  TOYKaMH Ha  YHCIOBOHN IPSIMOM.
Hcnonb3oBaHWe CBOMCTB HAaTypalbHBIX YHCEN MPHU
pEeLIeHNH 3a/1ad.

3anuch M YTeHHe HATYPAJIbHBIX Yuces Paznuune
Mexay uuppoit m umciaom. Ilo3ummoHHas 3amuch
HaTypaJbHOI'O YHUCIIA, IOMECTHOE 3HAaUeHue LUpBHI,
pa3psAabl M KJIAacChl, COOTHOLICHHE MEXIY IBYMs
COCEHUMH pa3psOHbIMU CIWHULAMH, YTCHHE U
3aIUCh HATYPAJIbHBIX YHCEI.

YUCJIA

PanmmonaabHbIe L1 (W ] MHokecTBO
pauuoHanbHBIX uncesl. CpaBHEHUE PAIMOHAIBHBIX
yucen. JIeWcTBUS ¢ palMoOHAIBHBIMH YHCIIAMHU.
[Ipencrasienue panmoHaIbLHOTO YUCHA AECITUIHON
JIPOOBIO.

HppaunonaabHbie quciaa [TonsiTue
UPPALMOHATIEHOTO qyuca. PacnioznaBanue
UppalMOHaNIbHBIX yucell. [Ipumepbl JoKa3aTeNnbCTB

qucia ’\E .

CpaBHeHue

B aireope.
[IpumeHeHue B

HppanuonaibHOCTH
T€OMETPHH.

I'EOMETPUYECKHUE ®UI'YPbI

@Durypsl B reOMEeTPUM U B OKPYKAKOIIEM
mupe I'eomeTrpuueckas ¢urypa.
dopmMupoBaHUe MpeICTaBICHUN 0
METAINpPeIMETHOM MOHITHH «(DUTYpa».

Touka, nMHUSA, OTPE30K, MNpsAMasd,
y4, JIOMaHasl, IJIOCKOCT, yrou,
OucceKkTpuca yria U ee CBOICTBa, BHUbI
YIJI0B, MHOTOYTOJIbHUKH, KPYT.

OceBas CUMMETpPUS
reomerpuueckux  ¢uryp. LleHTpanbhas
CUMMETPHS TEOMETPUUYECKUX QUTYP.

MHoOroyroJJbHUKH MHOTOYTOJBHUK, €r0
3JIEMEHTHI U €ro cBoMcTBa. Pacro3HaBanue
HEKOTOPBIX MHOTOYTI'OJIbHUKOB. BrImykiibie
" HEBBITYKJIbIC MHOT'OYTOJIbHUKH.
[IpaBunBHBIE MHOTOYTOJIBHUKH.
TpeyronbHuku. Bricora, menuana,




UppallOHAIbHBIX MHOXkeCTBO

HeﬁCTBHTeHBHBIX YUCCII.

YHUCCII.

OmccekTpuca, CpemHsis JINHAS
TPEYrOJIbHUKA. PaBHOOEIpeHHBIIM
TPEYroJIbHUK, €r0 CBONCTBA U NPU3HAKH.
PaBHOCTOpOHHMIT TPEYroJIbHUK.
[IpssMOyTONBHBIH, OCTPOYTOJIBHBIH,
TYNOYTOJIbHBI TpPEyroJabHUKH. BHemHue
YTJIBI TPEYrOJIbHUKA. HepagenctBo
TPEYroJbHUKA.

YeTbIpeXyroJbHUKH.
[TapannenorpamMM, pom0, MPSIMOYTOJIBHUK,
KBajapaT, Tpameuus, paBHOOeIpeHHas
Tpaneuus.  CBolicTBA W TNPU3HAKH
napajuiesorpamma, pom0a,
MPsIMOYTOJIbHMKA, KBaJpaTa.

Oxkpyrienne HATYpPaJbHBIX yHceJl
Heob6xonumocts okpyrienus. [IpaBuio okpyrieHus
HaTypaJIbHbIX YHCEIL.

CpaBHeHHEe HATYPAJbHBIX 4YHCe], CpaBHEHHE C
gucjaom 0

[ToHsTHe O CpaBHEHMHM  YHCEN, CpaBHEHHE
HATYpaJbHBIX YHCEN JIPYyr C JIPYrOM U C HyJIeM,
MaTeMaTHYeCKasi 3alliCh CpPaBHEHHM, CIIOCOOBI
CpaBHeHI/ISI YHUCCII.

TOXIAECTBEHHBIE IPEOBPA3OBAHUSA

YucnoBble 1 OyKBEeHHbIE BHIPAKEHUS
BoipaxkeHue ¢ nepeMeHHON. 3HaYEHHE BBIPAYKEHUSI.
[ToacranoBKa BBIpa)KEHUI BMECTO EPEMEHHBIX.

OxkpyxHOCTB, KpYr OKpYKHOCTb,

Kpyr, HX DJEMEHTBl W  CBOMCTBA;
LIEHTpaJIbHBIE W  BIHMCAHHBIC  YTJIBL.
KacarenbHas u cexkyiias K OKpy>KHOCTH, UX
cBOMcTBA. BmmcanHble W  ONHWCAaHHBIC
OKPY>KHOCTH IS TPEYTroJIbHUKOB,
YETHIPEXYTOJIbHUKOB, MPaBUITbHBIX
MHOTOYTOJILHUKOB.

I'eomeTpuueckue ¢urypsi B

npocrpaHcTBe (00beMHBIE TeJa)

MHororpaHHuK u ero 31eMeHThl. Ha3Banus
MHOTOTPaHHUKOB C Pa3HBIM MOJOXKECHUEM U
KOJINYECTBOM rpaHei. [TepBuunbie
MIPEICTaBICHUS 0 UpaMue,
napajuienenumnene, npusme, chepe, mape,

HWIMHAPE, KOHYCE, HX DJJIEMEHTax |
MPOCTEUIIINX CBOMCTBAX.
HeiicTBusi ¢ HatypaiabHbiMu yuciaamu Crnoxenue [lenble Bbipaskenusi CTeneHb ¢ HaTypalbHBIM OTHOLIEHUA




n BbBIYUTAHUCE, KOMITOHCHTBI CJIOXKCHHUA n
BbIUUTAaHUA, CBA3b MCKAY HUMH, HAXOXKICHUC
CYMMBI U pa3HOCTH, UIBMCHCHHEC CYMMbI U PA3HOCTH

npu U3MCHCHHUHU KOMIIOHCHTOB CJIOKCHUA n
BbIYUTAaHUA.
VYMHOXKEHHIE u JCIICHUC, KOMITIOHCHTHI

YMHOXEHUS U JENeHUs, CBA3b MEXKAYy HHUMH,
YMHOXXEHHE U CJIOXKEHHE B CTOJIOMK, JeJIeHHUE
YJrOJIKOM, TIpOBepKa pe3yiabTaTa C IOMOIIBIO
MPUKUIKA U 00OpaTHOTO JICHCTBUSI.

[TepemecTuTenbublii U
3aKOHBI CJIOXKEHUS u
pacrpeaenuTeNbHbII 3aKOH
OTHOCHUTEIIEHO CJIOXKEHUS,
AITOPUTMOB BBITIOJTHEHUS
JIEUCTBUM.

couerareabHbIi
YMHOXEHHS,
YMHOKEHHUS
000CHOBaHHE
apu(METHIECKUX

nmokazareieM H ee cBoiictBa. IIpeoOpasoBanus
BBIPAXEHUH, coAepkKaIUX CTEIEHU C HATYPaJIbHbIM
HOKa3aTeseM.
OnHounen, MHorowieH. JleWctBus ¢
OJIHOWICHaMH W  MHOrowieHamH  (ClIoXKeHwue,
BbIUHTAHUE, YMHOCHHE). Dopmyisl
COKpAILlEHHOI'0 YMHOKEHUS. Pa3HOCTb KBaJpaToB,
KBaZpaT CyMMbl M  pa3HOCTU. Pa3znoxeHue
MHOTrOWJeHa Ha MHOXXMTEIH: BBIHECEHHE OOIIEero
MHOJKUTENS 32 CKOOKH, TPYNIIUPOBKA, IPUMEHEHHE
(bopMyn COKpalleHHOro yMHOXeHMs. KBaapaTHbIit
TPEXWIEH, Pa3JIOKEHUE KBaJpPaTHOIO TPEXWIEHA Ha

MHOXXUTCIIN.

CreneHb ¢ HATYPAJbLHBIM MOKa3aTeJIeM

3anuMch 4YKWciIa B BHJAE CYMMBI  pa3psIHBIX
ClaraéMbIX, TMOPSAOK BBIIIOJIHEHHUS JACHCTBUI B
BBIPAXKEHUSIX, COJEPKAIIUX CTEIEeHb, BBIYUCICHUE
3HAYECHUH BBIPAKEHUMN, COIEPKAIINX CTEIICHb.

JlpoOHO-panHoOHATIbHbIE BbIPAKEHUSs

CreneHb C TENTBIM MOKa3aTeJIeM.
[IpeoOpazoBanne APOOHO-TUHEHHBIX BBIPAKEHUI:
CJIOKEHUE, YMHOXKCHUE, JIeieHue. AnreOpandeckas
npoOb. JlomycTHMBIe 3HAYEHUS TEPEMEHHBIX B
JIpOOHO-paIMOHATILHBIX BhIpaKeHHsIX. COKpalieHne
anreOpandecKux npo0eii. IIpuBenenue
anreOpanveckux JIpobei K o0IeMy 3HaMEHaTEINo.
HeiictBust ¢ anreOpanyecKUMH  JPOOSIMH:
CIIO)KEHWE, BBIYMTAHUE, YMHOXCHHE, JCIICHHE,
BO3BE/ICHUE B CTETICHb.

[IpeoOpa3oBaHue BBIPAKEHHIA, COJCPKAITIX
3HAK MOJYJISI.

CaoiicTBa
[Ipu3znaku

PaBencrBo  ¢uryp
PaBHBIX TPEYTrOJbHUKOB.
paBEHCTBA TPEYTOJbHUKOB.

YucaoBbie BbIPpaKCHUSA YucaoBoe BBIPAXKCHUC U
€TI0 3HAYCHUC, MMOPAI0OK BBIITOJIHCHUA Z(eﬁCTBHﬁ.

KBagparubie KOPHH Apudmernueckuit
KBaJpaTHBIN KopeHb. [IpeoOpa3zoBaHne BrIpaKeHUH,
COJIepKallluX KBAaJApAaTHbIE KOPHU. YMHOXECHHE,

IMapanieJbHOCTh NPSAMBIX
[lpu3naku u cBoMcTBA NapaIebHBIX
MIPSIMBIX. AkcuoMa  MapajjiesIbHOCTH




JACJIICHUEC, BBIHCCCHHUEC MHOXHTCIA M3-II0J 3HaKa
KOpH:, BHCCCHUC MHOKHTECJIA 1101 3HAK KOPHH.

EBknupa. Teopema Paneca.

Jlesenne ¢ ocratkoM JleleHWe C OCTaTKOM Ha
MHOKECTBE HATYPaJIbHBIX YHCEI, CBOMCTBA JICJICHUS
¢ ocrarkoM. [IpakTuueckue 3amayvl Ha JEJICHHUE C
OCTaTKOM.

YPABHEHUS U HEPABEHCTBA

IlepnenauKkyasipHble NpsiMble

[Ipsamoit yron. [lepnenaukymsp K mpsMoil.
Haxnonnas, MPOEKIIUSL. CepenuHHbIi
MepneHIuKynap K orpe3ky. CBoiicTBa u
MPU3HAKU EPIEHANKYISIPHOCTH.

CpoiicTBa W TOPU3HAKU  JIEJTUMOCTH
CBOMCTBO IEMMMOCTH CYMMBI (Pa3HOCTH) Ha YHCIIO.
[Mpuznaku aenumoctu Ha 2, 3, 5, 9, 10. [Ipusnaku
menumoctn Ha 4, 6, 8, 11. JlokaszaTenbCTBO
MPU3HAKOB JEIUMOCTH. PelieHne mNpakTHIeCKUX
3a/1a4 ¢ MPUMEHEHHEM MTPU3HAKOB JCTUMOCTH.

PaBencrBa
UucnoBoe paBeHcTBO. CBOMCTBA YUCIOBBIX
paBeHCTB. PaBeHCTBO ¢ IEPEMEHHOM.

IMonoGue IIponopunonanbHbie
otpe3ku, momaodue ¢uryp. IlogoOHbIE
TpeyroiapHuKU. [Ipu3Haku moaoousi.

Pa3zyiosxkeHue 4mcJia Ha MPOCTbIe MHOKHTEIHU YpaBHeHus B3auMHoe pacnoJiokeHune
[IpocThie u cocTaBHBIC unchaa, pemieto Dparochena. [loHsTHe ypaBHEHHS W KOpPHS  YpaBHCHHS. NpsAMOM U OKPYXHOCTH, JBYX
Paznoxenne  HarypanbHOro uucna Ha [IpeacraBineHne O paBHOCHIIBHOCTH YPaBHEHUH. OKPYXHOCTEH.
MHOHTENH, Pa3IOKeHHe Ha MpocThie MHOKKUTENU. O6macTte  ompencineHuss  ypaBHeHHs  (00iacTh
KommuectBo ~ pmenmurened  4wmcia, QIITOPUTM JIOMYCTHMBIX 3HAYCHUI MIEPEMEHHOM).
pPa3JIOKEHHUs] 4YHClla Ha IMPOCThIE MHOMKUTEIH,
OCHOBHAs T€OpeMa apu(METHKH.
Auredpanueckue BbIpaxeHus: JIMHelHOe ypaBHEHHE U €r0 KOPHU N3MEPEHUA n
Hcnonp3oBanue OykB it 0OO3HaveHHWs uyucen, Pemenwe  nauHedHbIX — ypaBHeHmit.  JlmneitHoe BBIUYMCJIEHUS
BBIYHCIICHUE 3HAYCHUS anreOpandeckoro ypaBHeHHEe ¢ mapameTpoMm. KomudecTBo KopHen
BBIPAXKEHUS, MIPUMEHEHHUE anreOpandecKuX JMHEHHOrO  ypaBHEHHUs. PelmieHue  JIMHEHHBIX
BBIPXCHHUH TSI 3alIMCH CBOWCTB aprU(METHYCCKUX ypPAaBHEHUH C ITapaMeTPOM.
e CTBUH, npeoOpa3oBaHUe anredpanvaecKux
BBIPAKECHUI.
Henurenu m kpaTrHble [lenuTens U €ro CBOMCTBA, KBagparHoe ypaBHeHHe W €ro KOPHHU Beanuunbl IloHATHEe BEIWYHHBI.
o0muii nemuTenb ABYX U Oonee unceln, HanOonpimmii KBanpaTueie ypaBHeHus. HemomHble kBanmpaTHbie J[nmuHa. WM3mepenue nminuHbl.  EguHUIED
o0IuMi  JIeUTeNb, B3aMUMHO TMPOCTHIE YHUCIA, YPaBHEHHS. JMcCKpuMHUHAHT KBaJpaTHOTO M3MEpEHUsi JiuHbl. Benuumna  yria.
HaxOoXXJICHWe HauOOJbIIero obmiero aenuTens. ypaBHeHus. @dopmyma  kopHel  KBaapaTtHoro I'pagycHas mepa yria.




KpatHoe u ero cBoiicTBa, o0liee KpaTHO€ ABYX U
Oojiee uucesn, HauMeHblee OOIIee KpaTHOE,
Croco0bl  HAaXOXJIEHUS  HAMMEHBUIIEro  OOLIEero
KpaTHOTO.

JIPOBU

ypaBHeHus. Teopema Buera. Teopema, oOparHas
Teopeme Buera. Pemenne KBaJPaTHBIX
YpaBHEHUI :UCTIOIb30BAHNE bopMyIibI TUTSt
HaXOXJCHHUS  KOpHEeH, rpaduueckuii  Meron
pellieHus, pa3joKEeHUE Ha MHOXHUTEIH, MOoa00p
KOpHEH C UCIOJNb30BaHUEM Teopembl Buera.
KonuyecTBO KOpHEHl KBaJpaTHOTO YpaBHEHUS B
3aBUCUMOCTHU oT ero JACKPUMUHAHTA.
bukBaspaTHele ypaBHEHUS. YpaBHEHUS, CBOJUMBIE
K JIMHEMHbIM W  KBajapartHeiM. KBajgparHbie
YpaBHEHUS C TAPaAMETPOM.

ApodHo-panmoHabHbIe
Pewenne MIPOCTEUIINX
ypaBHeHui.  Pemenue
YpaBHEHUH.

Meroabl pemieHus ypaBHEHUH: METOJbI
PaBHOCWJIBHBIX IPEOOpa3OBaHUM, METOJl 3aMEHbI
nepeMeHHoM, rpadudeckuii metoa. Mcnonb3oBanue
CBOWCTB (DYHKIWH NP pEIICHUH YPAaBHEHHIA.

[Ipocreiimne uppanMOHAIbHbBIE YpPaBHEHUS

BHJIa BUA Nf (x)=a , i (x)= VG(X) )

YpaBHeHus
HEJIBIX YUCIIAX.

ypaBHeHUst
JPOOHO-JIMHEHHBIX
JPOOHO-paIMOHATBHBIX

n_
Bujga X =@ VpaBHeHus B

IlonsTne o mIOMIAAM IIJIOCKOM
¢durypel u ee cBoiictBax. I3mepenue
IJIOIAgEH. h2P107020%000 HU3MEpEHUs
IUIOIIAIH.

[IpencraBnenne 06 oObeMe W €ro
cBoiicTBax. M3mepenue oobema. EnuHuUIIB!
U3MepeHUs: 00bEMOB.

U3mepenuss ¥ BbIYMCJICHUA
NucTpymMeHTHI TS W3MEpPEHHI 51
IIOCTPOEHUW; H3MEPEHHE U BBIYUCICHUE
yriaoB, UIMH (pacCcTOSIHMIA), TUIOIIAJICH.
Tpuronomerpuyeckue (QyHKIHHA OCTPOTO
yria B IPSIMOYTOJIBHOM TPEYroJIbHUKE
Tpuronomerpuyeckue QYHKIUH TYIOTO
yria. Brruncienune 3JIEMEHTOB
TPEYrOJIbHUKOB c HCII0JIb30BAHUEM
TPUTOHOMETPUUYECKUX COOTHOIIICHUH.
®opMybl MJI0IIAIN TPEYTOJIbHUKA,
napajuiesiorpaMMa M €ro 4acTHBIX BHJIOB,
(GbOopMyIbI IIUHBI OKPYKHOCTU U TUIOLIAN
kpyra. CpaBHEHHE W  BBIYUCIICHHE
momanei. Teopema I[ludaropa. Teopema
CUHYCOB. Teopema KOCUHYCOB.

O0ObIKHOBEHHBIE APOOH

Hlons, dacth, ApOOHOE YHCIO, JpPOOk.
JpobHOe  uucio  Kak  pe3ynbTar  JIEJCHMS.
[IpaBunbHBIE W HEMpPaBWIbHBIE IPOOH, CMEIIaHHAS
po0b (CMEIIaHHOE YHCII0).

Cucrembl ypaBHeHMii YpaBHEHHE C JABYMs
nepeMeHHbIMH. JIMHEHOEe ypaBHEHHE C JABYMs
nepemeHHbiMH.  Ilpsmass ~ kak  rpaduueckas
MHTEPIIPETAMs JMHEWHOTO YPaBHEHHMS C JABYMs
[IEPEMEHHBIMU.

Paccrossnus PaccrosHue Mexnay
Toukamu. PaccTossHME OT TOYKM [0
npsiMoii. Paccrosiare Mmexay purypamu.




3anuch HaTYpalbHOTO YHCIa B BUJE ApOOHU C

3aJaHHBIM 3HAMEHAaTeJIEM, npeoOpazoBaHue
CMEIIIAaHHOM JpoOM B HENPAaBWIBHYIO Jpo0b U
Hao0O0pOT.

[IpuBenenue npobeit K obmmemy

3HaMeHareno. CpaBHEeHHE OOBIKHOBEHHBIX APOOEH.
CnoxeHue W BbIYUTAaHHE OOBIKHOBEHHBIX
npobOeil. YMHOXEHHE W JIeICHHE OOBIKHOBEHHBIX
Jpo0ei.
Apudmerndeckre
CMEIIaHHBIMH JPOOSIMHU.
Apudmernveckue IeHCTBUA C APOOHBIMHU
YHCIIaMH.
CriocoObl palMOHAMU3AINK BBIYUCICHUN U
UX IPUMEHEHHE IIPU BBIOJHEHUN ACHCTBUI.

IEUCTBUSA co

Jecsituunbie apodu Ilemas w japoOHas wyacTu
necsaTuyHoM npobu. [IpeoOpazoBaHue NEeCATHUHBIX
npobeit B 0ObIkHOBEHHbIE. CpaBHEHUE JECATUYHBIX
npobeit. CrokeHHe W BBIYUTAHHE JECATUYHBIX
npobeii.  OkpyrieHue  JIEeCATHYHBIX  JIpoOeit.
YMHOXKEHHE W JeJIeHWEe JCeCSITHYHBIX JIPOOCH.
[IpeoOpazoBanre  OOBIKHOBEHHBIX  JIpoOeil B
necsaThudHble apoOu. KoHewHble W OECKOHEUYHBIC
NECSTHYHBIE TPOOH.

Ilonsitne cucremsl ypaBHeHMi. Pemienue
CHUCTEMBbI YPaBHECHHM.

MeToapl  pelleHuss CUCTEM  JIMHEHHBIX
YpaBHEHHH C JBYMS MEPEMEHHBIMH: TpadHuuecKuii
METOJI, METOJ CJIOKEHUS, METOJ ITOCTaHOBKH.

CucremMpl  JIMHEMHBIX  ypaBHEHUH  C
apamMeTPOM.

HepaBencrBa UYucnoBble  HepaBEeHCTBA.
CaoiicTBa 4YMCIOBBIX HepaBeHCTB. [IpoBepka
CIPaBEUIMBOCTH  HEPABEHCTB MPU  3aJaHHBIX
3HAUEHUSX EPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u
HecTporue HepaBeHcTBa. (OO01acTh OmpeneIeHUs
HepaBeHCTBa (00JaCTh  JIOMYCTUMBIX — 3HAYCHHIA
HIepPEMEHHOM).

Pemienue nuHeHBIX HEPABEHCTB.

KBagparHoe HepaBEHCTBO U €ro pEIICHHUS.
Pemennie kBajipaTHBIX HEPABEHCTB: MCIIOJIb30BAHHE

CBOWCTB ¥ rpaduka KBaJpaTHIHONW (QYHKIIMH, METOJT
MHTEPBAJIOB.  3alUCh  DEHICHHs  KBaJpaTHOTO
HEpaBEHCTBA.

Pemenne menbix m JpoOHO-pAIIMOHATBHBIX
HEpaBEHCTB METOJOM UHTEPBAJIOB.

I'eomeTpuyeckue MOCTPOCHUS
I'eomerpuueckue IIOCTPOEHUS TUISt
WJUTFOCTPALlMM  CBOMCTB T€OMETPUYECKUX
buryp.

NHCTpyMEHTBl 11 TTOCTPOCHUIA:
LUPKYJIb, JUHEKa, YTOJBHUK.
[Ipocreiine MOCTPOCHUS UUPKYJIEM U
JIMHEUKOM: TOCTPOCHNE OMCCEKTPHUCHI YTJIa,
MEePIEHIUKYISIpA K MPSMOM, YIJia, paBHOTO
JTAaHHOMY,

[locTpoeHne TpEeyroJbHUKOB IO
TpeM CTOPOHAaM, JIBYM CTOpOHaM U YIIIy
MEXIy HHMH, CTOPOHE U  JBYM
MPUIEKAINM K HER yIIam.

[enenne otpe3ka B
OTHOIIICHUH.

TAaHHOM

OTHolIEHHE ABYX YHCEJI

Cucrembl HepaBeHCTB CHCTEMBI HEPABEHCTB C

IF'EOMETPUYECKHUE




MacmTab Ha miane u kapre. lIpomopuuu.
CaolicTBa mponopiuii, IpUMEHEHNE MPONOPLUUA U
OTHOLICHUH ITPY PEIICHNN 3a/ad.

OJIHOW IIepeMEeHHOH. PerieHue cucreM HEpaBeHCTB
C OJHOW IIEpEMEHHOM. JIMHEHHBIX, KBaJpaTHBIX.
N300pakeHne pelieHus CUCTEMbl HEPaBEHCTB Ha
YUCIIOBOM MpsIMON. 3amuch pElIeHUs CHCTEMBbI
HEPABEHCTB.

IMPEOBPA3OBAHUA

Cpeanee apudpmeruveckoe uncen CpegHee ®YHKIINN IIpeoOpa3oBanus [TonsiTue
apudmMeTnueckoe OBYX  ymcend. M3o0paxeHue npeoOpa3oBaHusl. [IpencraBienne o
cpenHero apuMeTHyecKkoro JByX ~UHCEN Ha MeTarpeaMETHOM MOHSATUHU
YHUCIIOBOM IpsiIMOM. PelieHne mpakTU4ecKux 3aaad ¢ «rpeoOpazoBanue». [logodue.
MIPUMEHEHHUEM CPEIIHETO apu(pMeTUyecKoro.

Cpennee apumMeTnIeckoe HECKOJIBKHIX YHCEIL.

IMpoueHTsI [TonsTne MPOLIEHTA. IMonsiTHE byHkuun JlekapTOBBI JABukenust
Bbluncienre NpoUEeHTOB OT 4YUCia M YWCiIa 1O KOOPAWHATBI Ha  IJIOCKOCTH.  PopMmHpoBaHHE OceBas ¥ HEHTpaJIbHAasi CHMMETpHS,
U3BECTHOMY IIPOLIEHTY, BBIPDA)KEHHWE OTHOLICHMS B MPEACTaBICHMM O METanpeIMETHOM [MOHSATHM MOBOPOT Y  MapajuieNbHBIA  IMEPEHOC.
npoueHTax. PelieHre HECTOXKHBIX MPaKTHYECKUX «KOOpAMHAThI». CrocoObl 3amanus  ¢yHkiuil: KomOuHanuy ABM)XKEHUN Ha TUIOCKOCTH U
3a7a4 C IPOLICHTaMH. AQHAJIUTUYECKUH, rpaduvecKui, TaOJIMYHBIN. MX CBONCTBA.

I'padux GyHKIIHH. [Tpumepsl byHKIHH,

Juarpammbl  CtonOuaTtble W KPYrOBBIC
muarpamMmbl.  V3Bieuenue — wHpoOpManuu - U3
nuarpamm. M3oOpakeHue AuarpaMm IO YHUCIOBBIM
JTAHHBIM.

MIOJTy9aeMbIX B MIPOIIECCE UCCIIEIOBAHUS PA3IUMYHBIX
peabHBIX MPOLIECCOB U PElIeHMs 3a1ad. 3HaueHHUe
¢ynkunun B Touke. CBolcTBa (GyHKIMH: 00JacTh
ONpeNieNIeHusl, MHOXECTBO  3HAa4yeHUH,  HYJH,
POMEKYTKH 3HAKOTIOCTOSIHCTBA,
YEeTHOCTH/HEUETHOCTh, TIPOMEKYTKH BO3PACTAHHS U
yObIBaHUs, HanOOJbIIIee ¥ HAaUMEHbIIEe 3HAUYCHUS.
HccnenoBanue GyHKIMU 1O €€ rpaduky.

[Ipeacrasnenue 00 aCHMIITOTaX.

HenpepbiBHOCTB GyHKIMH.
3aaHHbIe (DYHKITHIH.

Kycouno

Jluneiinas ¢ynkuus CoiicTBa U Tpadux

TUHEeWHOW  (yHKIMH. YTIOBOW  KOI(PQHUIMEHT
npssmMoii.  Pacmonmoskenwe  rpaduka  JTUHEHHOMN
(GyHKIMM B 3aBHCHMOCTH OT €€ YIJIOBOTO

BEKTOPBI 1 KOOPIAUHATBI
HA IINIOCKOCTH




Kod(uimenTa u cBoOoHOTO WieHa. HaxoxaeHue
K02 PHUIIMEHTOB TUHEWHONW (YHKIIMHU O 33aHHBIM
YCIIOBHUSM: TIPOXOJXK/ICHHE MPSAMOI 4epe3 ABEe TOUKH
C 3aJaHHBIMH  KOOpDAMHATaMH, MPOXOXKICHHE
OpsMON 4epe3 HaHHYI0 TOYKY M HapaulelnbHOU
JTAHHOM TIPSIMOM.

PAIIMOHAJIBHBIE YU CJIA

IlosioxkuTEIBLHBIE W OTpULATEJbHbIE
yucaa M3oOpaxkeHne YuCell HA  YUCIOBOH
(koopauuaTHON) mpsmoi. CpaBHEHHE  YHCEIL.
Mopayne uucia, TEOMETpUYECKas WHTEpIpeTalus
Monyns 4ucna. JIeHCTBUS C TMONOXHUTEIbHBIMU U
OTPULIATENILHBIMU  YUCIaMH. MHOXKECTBO IEJbIX
Yucel.

ITonssTHE 0  PpaNUMOHAJIBHOM  YHCIE
[lepBruunoe MIPE/ICTABICHUE 0 MHOXECTBE
pauMoHaNbHBIX Yucen. JIeHCTBUS ¢ pallMOHaIbHBIMU
YUCIIAMH.

KBagparuunas ¢yaxuus CsoiictBa u rpaduk
kBajgpaTndHoi (yHkiuu (mapadona). IToctpoeHue
rpadpuka KBaJpaTHYHOW (YHKIMH TIO TOYKaM.
Haxoxxmenue Hysnel KBaapaTHYHOW  (PYHKITUH,
MHO’KECTBA 3HauYEHUH, IIPOMEKYTKOB
3HAKOIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OopaTHas NMPONOPUHOHAIBHOCTD
k Kk
y= X y= X
CgoiicTBa QyHKIIUH . 'mnepOoma :
I'papuxn  ¢ynkumii  IIpeoOpazoBanue

y=1(x) Ul TIOCTPOECHUSA
a Y= af (kx+b)+c

_ k
y=at X+b,y:\6?

rpaduka (HyHKIIHH
rpaduKoB QYHKIUH BUI

I'paduxn  byHKIMIA
1] y = \/; ] y: LXL

BekTopsl

[TonsiTue BekTOpa, IAEHUCTBUA HaL
BEKTOpaMHM, HCIIOJIb30BaHUE BEKTOPOB B
buzuke, pasyioKeHne BEKTOpa  Ha
COCTABJISIFOIIUE, CKAJISIPHOE MMPOU3BEICHHE.

Koopaunarbl OCHOBHBIE MOHSTHS,
KOOPJMHATHl BEKTOPA, PACCTOSTHUE MEXIY
ToukaMu. Koop/IMHATHI cepeHbl OTpe3Ka.
VYpaBHeHus Quryp.

[Ipumenenue BEKTOPOB n
KOOPAMHAT JUIsl PEIICHHS MPOCTEHIINX
T€OMETPUUYECKHX 3a/1a4.

NCTOPHUA MATEMATHUKHN
BO3HMKHOBEHHE MaTEMAaTHKH Kak HayKH,
sTanbl ee pa3BUTUSA. OCHOBHBIE pa3/eibl
MaTeMaTHKHU. Bplraromuecss MaTeMaTuKu U
UX BKJaJ B Pa3BUTHE HAYKU.

beckoHneyHOCTH MHOX€ECTBA
IIPOCTHIX yucen. Yucna u JUIMHBI OTPE3KOB.
Pammonansupie  uucna. Ilotpe6HOCTH B

HppAIMOHATIBHBIX YyHClax. [Ixona
[Tudaropa

3apoxneHue anreOpsl B HeApax
apupmetuku. An-Xopesmu. PoxaeHue

OykBeHHOU cumBonuku. [I. Pepma, O.




Buer, P. J[lekapr. Hcropuss Bompoca o
HaXO0XJACHUU dopmyn KOpHei
anreOpanveckux ypaBHEHUH CTEleHEH,
O6ompmmx yerblpex. H. Taprames, k.
Kapnano, H.X. A6ens, D. ['anya.

[losiBneHne Meroga KOOPAMHAT,
MTO3BOJISIOIIETO MEPEBOIUTH
reOMETpUYECKHEe  OOBEKTHl Ha  S3BIK
anre6psl. [losBnenue rpadukoB QyHKITHI.
P.  exapr, II. ®epma. IIpumepsl
Pa3IMYHBIX CUCTEM KOOPJIUHAT.

3amaua Jleonapmo  Iluzanckoro
(®Pubonayun) ©0  KpOAMKAX,  YHCIA
duboHayyn. 3agavya O MIAXMATHOU JOCKE.
CxoaumocTb F€OMETPUUYECKOU
MIPOTPECCHUU.

HUctoku  Teopun  BEpOSITHOCTEH:
CTpPaxoBo€ JeNo, aszapTtHele wurpsl. IL
depma, b.ITackans, 1. bepnynnu,
A.H.Konmoropos.

Ot 3emmenenuss K TEOMETPHH.
[Mudarop u ero mkona. Panec, Apxumer.
I[Imatron wu Apucrorens. Iloctpoenue
MPaBUIILHBIX MHOTOYTOJIbHUKOB.
Tpuccekuuss yrma. Kagpatypa Kkpyra.
VYnaBoenne kyba. HMcropuss umciaa .
3onotoe ceuenune. «Havama» Esxmamma. JI
Diinep, H.N.Jlo6aueBckuii. Ucropus
MATOTO MOCTYJaTa.

I'eomerpus U HUCKYCCTBO.
I'eomeTpuueckue 3aKOHOMEPHOCTH
OKpY>KaIoIlIEero Mupa.

ActpoHomusi U reomerpus. Uto u




PEIIEHHUE TEKCTOBBIX 3AJIAY

EnuHuubl u3mepennii:

JUTAHBI, TUTOIIAH, 00beMa, MacChl, BpEMCHH,
CKOPOCTH.  3aBUCHUMOCTH  MEXIYy  CIUHUIIAMH
U3MEPEHUS  KaXJOW BEJIWYUHBI. 3aBUCHUMOCTHU
MEXy BETUYMHAMU. CKOPOCTh, BPEMSI, PACCTOSHHE;
MPOU3BOUTEIILHOCTh,  Bpems, paboTa;  IIeHa,
KOJIMYECTBO, CTOUMOCT.

IlocnenoBaTe IbHOCTH M IPOTPECCHH

UucnoBasg mnocienoBaTeabHOCTb. [IpuMepsl
YUCJIOBBIX MOCJEN0BaTeNbHOCTEN. beckoHeuHble
IIOCJIEI0BATEIbHOCTH. Apudmerndeckast
mporpeccusi u ee CcBouMcTBa. ['eomerpuueckas
nporpeccusi. ®opmyrna o0mIero WwieHa U CyMMBbI N
MEPBBIX YJICHOB apudmeTnyecKoit u
reOMETPUYECKON MPOTrPECCUM. Cxopsimiasics
F€OMETPUUYECKAs IPOTPECCHUS.

PEHIEHHUE TEKCTOBBIX 3AJIAY

Kak y3Hanmu AmHakcarop, OpatocheH u
Apucrapx o pasmepax Jlynel, 3emun u
Comnuua. Paccrostnus ot 3emiu 10 JIyHbI 1
Comnnna. U3mepenue paccTostHusI OT 3eMIIn

10 Mapca.

Ponp  poccuiickux — y4eHBIX B
pa3Butun matemaruku: JI. Diinep. H.N.
JloOaueBckui, I1.J1.YeOb1111€B, C.
Kosanesckas, A.H. Koamoropos.

MaremaTtuka B pa3BUTHH
Poccuu: IeTp l, IIKO0JI2

MaTeMAaTH4YeCKUX M HABUTallKUX HAYK,
pa3Butue poccuiickoro ¢uora, A.H.
KpbuioB. Kocmuueckasi mporpamma u
M.B. Keaapim.

3apaum Ha Bce apupMeTHUECKHE eHCTBUS

3agaun  Ha  Bce  apudMeTHYecKHe




Pemienne TEeKCTOBBIX 3amady  apu(METHUECKUM
cnocoboM.  Mcmonp3oBanue — TabmMi, — CXeM,
YepTexXel, APYTUX CPEACTB MPEACTABICHUS JTaHHBIX
IIPU PELLICHUN 3a/1a4u.

nelcTBuA Pemmenue TEKCTOBBIX 3a71a4
apupmeTrueckuM  crocoboMm.  Mcmonb3zoBaHue
Ta0NMI[, CXeM, 4YepTexed, Jpyrux CpeaAcTB

MMPEACTAaBJIICHUA JaHHBIX IMPHU PCIICHUHN 3a/1a4U.

3agaun Ha JBMKeHHe, PadoTy M NOKYIKH
Pemennie HecNOXHBIX 3a7ad  Ha JABW)KEHHE B
IPOTUBOMNOJIOXKHBIX  HAaNpaBICHUSX, B  OJHOM
HAIpaBJIEHUH, JBIKEHHE TIO0 peKe IO TEUEHHUI0 U
IpOTUB TeueHus. PemieHue 3ajay Ha COBMECTHYIO
paboty. [Ipumenenue npobeli mpu pelIeHnu 3a1au.

3agaum HA YACTH, 10JIM, TPOLEHTHI
Pemtenue 3amauy Ha HaXO0XKJAEHHE YacTH YWCIA U
YucIa Mo ero yacTu. Pemienne 3a1a4 Ha POIIEHTHI

nosn. [lpuMeHeHue nPONOpPHUN IIPU  PEIICHUU
3az1ad.
Jlormueckue 3amauym  PemieHue  HECIOKHBIX

JIOTUYECKUX 3azad. PeleHue JOrMYecKUX 3amad ¢
MOMOIIBIO Tpad)OB, TAOIIHIL.

3agauM Ha IBM:KeHHe, PpadoTy M MOKYNKH
AHanu3  BO3MOXKHBIX ~ CHTyallMii  B3aUMHOTO
PACIIOJIOKCHHUA 00BEKTOB npn wux JIBUKXCHHUH,
COOTHOUIEHUSI 00BEMOB BBINOJIHIEMBIX padoT Ipu
COBMECTHOM pabore.

3aga4u Ha YaCTH, A0JIM, IPOLEHTHI

Pemienne 3amady Ha HAXOXIACHUE YacTU 4YHCIA U
4HClla o ero 4acTtu. Pemenue 3axad Ha MPOLICHTHI
n nonu. IlpuMeHeHne nponopuuii Ipu peuieHUuU
3az1a4.

Jlornueckue 3agaun PelieHue norudeckux
3a7a4d. PenieHue JOrMyeckKux 3amad € IIOMOIIBIO
rpados, TabuII.

OcHoOBHbBIE MeTO/IbI PelIEHUs] TEKCTOBBIX 33124
apudmeTnyecKuii, mepedop BapuaHTOB.

OcHOBHbIE METObI pelIeHHsI TEKCTOBBIX 32/124:
apudMeTHYECKHi,  anreOpawdeckuit,  mepedop
BapuaHTOB. [lepBUYHBIE TpEACTaBICHUS O APYTUX
MeToJMax pelleHus 3amad  (reoMeTpudeckue u
rpaguyecKue METOIbI).

HATJIAJHAS TEOMETPUA

@urypsl B OKpyxKarwlem mupe. HarmsaaHbeie
IpeCTaBiIeHNus O QUrypax Ha IUIOCKOCTH: IpsMasdi,

OTpEe30K, Jy4, Yroj, JOMaHasi, MHOTOYIOJbHUK,
OKPY’KHOCTB, KpYT. YeThIpexyrojbHUK,
NpSIMOYTOJIBHHUK, KBaapar. TpeyroiabHUK, BUIBI
TPEYroJbHUKOB. [IpaBHIIbHBIE MHOTOYTOJBHUKH.

CTATUCTHUKA
BEPOSITHOCTEM

Cratuctuka Tabnuunoe u rpaduyeckoe
MPEJICTAaBICHUE JaHHBIX, CTOJIOYAThle U KPYroBbIE
IMarpaMMmebl, TrpaduKd, TPUMEHEHUE TUarpaMMm |
rpaduKoB ISl OMUCAHUS 3aBUCUMOCTEH peatbHBIX
BCIIMYNH, HU3BJICUYCHUC I/IH(i)OpMaIH/II/I nus3 Ta6JII/III,
quarpamm u rpadukoB. OnucartenbHble

n TEOPUSA




N300paskeHne OCHOBHBIX T€OMETPUYECKHX (QUTYp.
B3anmHoe pacnosiokeHue JABYX TMPSMBIX, JBYX
OKpYKHOCTEH, NpsMOM U OKpYKHOCTH. JlnuHa
OTpe3Ka, JOMaHOW. EIMHMIBI U3MEPEHUs JIMHBI.
[Toctpoenue oTpe3ka 3aJaHHON JJWHBL. Buubl
yrioB. I'panycHas wMepa yrna. W3Mepenue wu
MOCTPOEHHUE YIII0B C MOMOIIBIO TPAHCIIOPTHPA.

[Tepumerp  mHOroyrosibHuka.  [loHsiTne
wiomand (GUrypbl;, €IUHUIBI U3MEPEHHS TJIOMIA/IH.
[Tnomans IPSIMOYTOJIBHUKA, KBajipaTa.
[TpubmmkeHHoe u3MepeHHe Iulomanu Quryp Ha
KkJeryaroi Oymare. PaBHoBenmkue Gurypsl.

Harnsannsie MIPEICTABICHUS
IPOCTPAHCTBEHHBIX ¢durypax: KYO0,
napajuieNienunen, nmpusMa, nupamuaa, map, cdepa,
KOHYC, mmHAp. M300pakeHne mpoCTpaHCTBEHHBIX
¢buryp. Ilpumepbl cedeHuii. MHOTOrpaHHUKH.
[IpaBunbHBIE MHOTOTpaHHUKU. [IprMepsl pa3BepTok
MHOT'OIPAHHUKOB, UJIMHAPA U KOHYCa.

INousarue ooneMa, equHUAILI 00beMa. OObeEM
MPsIMOYTOJIBHOTO TIapasuiesienunena, Kyoa.

[Tonsarue o paBeHncte ¢uryp. LlenTpanpHas,
oceBas M 3epKaimbHas cuMMmeTrpuu. M3o0pakeHue
CUMMETPHYHBIX (uryp.

CTATUCTUYECKHUE TIOKAa3aTeIN YHCIOBBIX HAOOpPOB:
cpenHee apupMETHYECKOe, MeIraHa, HauOOoJIbIIee
W HauMEHbIlIee 3HaueHUs. Mepbl pacCEeHMBaHMUS.
pa3max, TUCIepCHs U CTaHAAPTHOE OTKJIOHEHHE.
CnyyaliHass W3MEHUYMBOCTh. M3MEHYMBOCTH
npu U3MEpPEHUSIX. Pemaromnue npaBua.
3aKOHOMEPHOCTH B U3MEHUYMBBIX BEIIMUMHAX.

Pemenne MIPAKTUYECKHUX 3a1a4y c
NPUMEHEHHEM MPOCTEHIIINX CBOMCTB (QUTYp.
NCTOPUSA MATEMATHUKHA Cayuaiinple  coOblTus  CoyyailHble  ONBITHI
(OKCIIepUMEHTBI),  JJIEMEHTapHble  CIydaifHbIe

coObIThst (Mcxonbl). BeposiTHOCTH 3iieMEeHTapHBIX
coObITHii. COOBITHS B CITy4allHBIX IKCIIEPUMEHTAX U
OJIarONPUATCTBYIONIUE JJIEMEHTApHBIE COOBITHS.
BepositHocTH  cimydaliHBIX  COOBITHI. ONBITHI €
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMH.




[TosBnenne uudp, OykB, wuepornupoB B
mpoliecce cyYeTa W pachpeneseHuss MPOIyKTOB Ha
HpeBHem bmmxaem Bocroke. CBs13b c
Heonutnueckoil peBoIonuei.

Poxnenue miecTUaeCITEpUYHON  CHUCTEMBI
cuucinenus. [losiBeHne neCATUYHON 3aNIUCH YHCEIL.
Poxxnenue u pasButue apudMETHKU HATYPaTbHBIX
yucen. HOK, HOJI, npocteie uuncna. Pemeto
OparocdeHa.

[losiBieHne HyJIss W OTPUILIATENIBHBIX YHUCENT B
MareMatuke apeBHOCcTH. Ponb luodanta. [Touemy

(-1)(-1)=+1?
Nlpobu B  BaBumone, Erunre, Pume.
OTkpbiTHE  necaTHYHBIX — ApoOeil.  CrapuHHBIE

cucteMbl Mep. JlecaTuuHble ApoOM M MeTpHUUecKas
cucreMa Mep. JL.Maraunkuii.

Knaccuueckue BEPOATHOCTHBIE OTIBITHI c
HUCIIOJIBb30BaHUECM MOHCT, Ky6I/IKOB. Hpe,Z[CTaBJICHI/IC

COOBITUH ¢ TOMONIBIO  Jauarpamm  Diiepa.
[IpoTrBOMONIOKHBIE  COOBITHS, OOBEAUHCHHE U
nepecedeHre  coObITHi.  [IpaBWiio  closkeHUsS

BeposiTHOCTEW. Ciydaiinelii Be1oop. IIpencrasnenne
JKCIIEpUMEHTa B BHJAe JepeBa. HesaBucumeble
COOBITHSI. YMHOXKEHHE BEPOSITHOCTEN HE3aBUCUMBIX
COOBITHIA. IlocnenoBarenbHble  HE3aBUCHMBIE
ucnbiTanus.  IIpencrasienne HE3aBUCHUMBIX
COOBITHSIX B )KHU3HU.

(o)

DJieMeHThbl KOMOMHATOPUKH

[IpaBmiio ymMHO>KEHUS, TEPECTAaHOBKH, (haKTopuas
yucna. Coderanuss U yuciao coueranuii. dopmyna
yucna coyetanuil. Tpeyronpauk [lackans. OnbIThI €
00JBbIINM YUCIIOM PaBHOBO3MOKHBIX




3JIEMEHTAPHBIX COOBITHIA. Brruncienne
BEPOATHOCTEM B  ONBITaX C  I[PUMEHEHHEM
KOMOuHaATOpHBIX ¢opmyn. Mcnbitanus beprymiu.
VYcnex u Heyaaua. BeposTHOCTH coObITHI B cepun
ucneiTaHuil beprynu.

CayvaiiHble  BeJMYMHBI 3HaKOMCTBO co
CIIy4alHBIMU BEJIMYMHAMM Ha IPUMEpax KOHEYHbIX
JUCKPETHBIX CIy4YalHbIX BeNW4yuH. Pacnpenenenue
BEPOSATHOCTEM. Maremarnueckoe OXHUJIAHUE.
CaoiicTBa MaremMatnueckoro oxuaanus. [lonstue o
3aKoHe OonbIIMX yncen. M3mepeHne BeposiTHOCTEN.
[Ipumenenue  3akoHa  OONBIIMX  YHCET B
COLIMOJIOTHH, CTPAXOBaHWM, B 3/IpaBOOXPAaHEHUH,
oOecrieueHnn  OE30MACHOCTH  HACEIEHUS B
YpE3BBIYANHBIX CUTYyAIUSX.

5 kaace 6 kaace 7 kaace 8 kiace 9kJace
Hroro
34 nenenu 35 nenenan 35 nenenan 35 Henennb 34 nepenn
Bcero yacos | Bceroyacos | Bcero yacos Bcero yacos B Bcero yacoB | Bcero wacos | Bcero uacos Bcero yacos B Bcero uyacos Bcero yacos B roj
B HEJENIO B TOJ] 4acOB B HEJENO ro1 B HEJENO B TOJI 4aCcOB B HEIEIIO rox B HEJENO
Maremaruka 54, 170 u. 54, 175 4. 345 4,
Anrebpa 3. 105 4. 3. 105 4. 3. 102 4. 312 4.
I'eomerpus 2. 70 4. 24, 70 4. 2. 68 u. 208 u.
1704, 175 4. 1754, 175 4. 170 u. 865 u.




TemaTnueckoe INIAHUPOBAHHUE C YKA3AHUEM KOJIUYECTBA YaC0B, OTBOAMMBIX HA OCBOCHHE KaKI0M TeMbI

Conep:xaHue Kypca MaTeMaTHKH B 5—6 KJaccax

5 kJaacc 6 KkJaacc
Hroro
34 genenn 35 "enenp
Bcero yvacos B Bcero uacoB B ron Bcero vacos B Bcero uacoB B ron
HEOCIIO qacoB HEOCIIIO
MaremMaTukKa 5y, 170 u. 5y, 175 4. 345 g,
5 kJaacce 6 kJaacc HUTOT0
Conep:xxanue
KoanyecTBo yacoB KoanyecTBo yacos
HaTtypaubHble uncia u Hy1b HaTypajbHblii psii yncel1 4 ero cBoiicTea 10
10
HarypanbHoe 4uciio, MHOXKECTBO HAaTYpaJIbHBIX YHCEI M €ro CBOMCTBA, M300pakeHHEe HATypaIbHBIX YHCEN TOYKAMH Ha YHCIIOBOW TPSIMOM.
Hcnonb3oBaHue CBOICTB HaTypaJbHBIX YHUCEII IIPU PEHICHNUN 3a1a4.
3anuch W YTeHHE HATYPAJILHBIX YHCEI 2 2
Pasmuune MEXIY HH(prﬁ M 9HUCJIOM. HO3I/ILII/IOHHa$[ 3allUCh HaTypaJIbHOI'O 4YUCJia, IIOMECTHOC 3HAYCHUEC L[I/ICI)]JI;I, pa3psaabl U KJIACChl, COOTHOIICHUE 7
MEXAY ABYMs COCEAHUMHU PpaspAIHBIMU CAUHULIAMU, YTCHUE U 3alIMCh HATYPaJIbHBIX YUCEIL.
OkpyriieHHe HATYPaJIbHBIX YHCeJl 3 3
Heo6xoauMocTh okpyrienust. [IpaBuiio OKpyrieHns HaTypaTbHBIX YHCEIL. 2 2
CpaBHeHHE HATYPAJIbHBIX YK ce], CpaBHeHHe ¢ yucyiom 0 2 3




IMonsiTHE O CpaBHEHUM YHCElN, CPaBHEHHE HATYPaJIbHBIX YHCEN APYT C APYTOM M C HyJIeM, MaTeMaTH4eCKas 3alMCh CPABHEHMI, CIIOCOOBI CpaBHEHUs 5+1

qUCECII.

CroxeHue u BBIYUTAHUE, KOMIIOHEHTBHI CJIOKCHHUS W BBIYUTAHUs, CBA3bL MEXKAY HUMHU, HAXOXKIACHUE CYMMBI U Pa3HOCTH, U3MEHCHUE CYMMBI U

Pa3HOCTH IPU UBMEHEHUU KOMIIOHECHTOB CJIOKEHUS U BEIYUTAHUS. 6+l

YMHOKEHHE U [IeTIeHHe, KOMIIOHEHTHI YMHOXEHHS M IeJICHHs, CBSI3b MEXKIY HUMH, YMHOXKCHHE U CII0KEHHE B CTOJIOUK, JACNICHHE YTOIKOM, TPOBEpKa
pe3ynbTarta ¢ OMOUIBIO IPUKUIKKH U OOPaTHOTO JEHCTBUSI.
IlepemecTUTENbHBI M COYETATENBHBIM 3aKOHBI CIOXKEHUS M YMHOXKEHMS, PACIPEACIUTENbHbIN 3aKOH YMHOXEHHsS OTHOCHTENILHO CIIOXKEHUS, 7

060CcHO8aHUEe ANCOPUMMOB BbINOTHENUS APUPMEMUUECKUX OeliCTNEUL.

CreneHs ¢ HATYpPaJILHBIM IOKAa3aTeJleM

3amuch uyuciaa B BHIE CYMMBl Pa3psAHBIX CIIaraéMbIX, MOPSIOK BBIIOJHEHUS NEHCTBUH B BBIPAKEHUSX, COAEPXKALIMX CTENEHb, BBIYHCICHUE

3HAYCHUN BLIpa)KeHPIﬁ, CcoAepKaIUX CTECIICHb.

Yucnosbie BbIPa‘KeHUsA 2

YucnoBoe BBIPAXKECHUE U €TI0 3HAYCHUE, ITOPSAIOK BBIITOJTHEHUSA I[eﬁcTBHﬁ.

JleieHue ¢ 0CTaTKOM

HCHCHMG C OCTaTKOM Ha MHO>KECTBE HATYyPaJIbHBIX YUCEI, ceoticmea OeneHust ¢ OCIMamKkoM. HpaKanecxue 3a1a4d Ha JCJICHUEC C OCTaTKOM.

CpoiicTBa M IPU3HAKH 1€JIMMOCTH -

CgoiicTBO senmmMoctr cymmsl (pasHoctu) Ha uucino. [Ipusnaku gemumoctu Ha 2, 3, 5, 9, 10. Ilpusnaxu oenumocmu na 4, 6, 8, 11. Jlokazsameabcmeo npuznaxog 0eaumocmu.

Pemenue MMPaKTUICCKUX 3aa4 C IPUMEHCHUEM IIPU3HAKOB JICIIUMOCTH.




Pasnoxenue uncia Ha TIPOCTBHIC MHOKUTEIN

TIpocThie U COCTaBHBIE YHCIA, peutemo dpamocghena.
PaznoxeHre HATYpaJIbHOrO YMCia HA MHOXXHTENH, Pa3jioKeHHE Ha MPOCThle MHOXHUTEIU. Konu4ecTBo JenuTeNnel Ynucia, aliroput™ pasiokKeHus

YHcjIa Ha MPOCTbIE MHOXHUTEINU, OCHOBHAs TEOpEMaA apHd)MeTI/IKI/[.

AJredpanyeckue BoIpaeHHs:

Hcnonp3oBanue 6yKB JUTst 0003HaUEHHS YHCECII, BEIYMUCIICHUEC 3HAYCHUA aﬂrerquecrcoro BBIpaX€HUsI, IPUMEHCHUE aﬂre6pa1z1qecr<1/1x BI)Ipa)KeHMﬁ

JUTS 3aTIMCH CBOMCTB apr(hMETHUESCKUX ACHCTBUI, Mpeobpa3oBaHie anreOpandeckuX BIPaKCHHUIH.

I[eJll/lTeJIH U KpaTHbIe

I[CJ'II/ITGJ'IB u €ro CBOﬁCTBa, O6HlHﬁ JACIUTEND IBYX U bonee HUCCI, HanOOJIbIIHI 06111141?[ JICIUTEIb, B3AUMHO IIPOCTHIC YHCJIA, HAXO0XIECHUE HanOOJIBIIETO 06111er0 JCITAUTECIIA. KpaTHoe u €ro CBOﬁCTBa,

oblIiee KpaTHOE JBYX U OoJiee ynceln, HauMeHblee obliee KpaTHoe, CITOCOOB! HAXOXK/ICHHUST HAMMEHBIIET0 00IIero KPaTHoro.

Jpoou

OOBbIKHOBEHHBIE 1POGH

Jlons, yacth, ApoOHOE YKCIIO, 1po0k. J[poOHOE YHCIIO KaK pe3yabTaT ACICHHS.

IpaBuibHBIE U HEMPABUIIbHBIE JPOOH, CMeIIaHHast APo0h (CMEIIaHHOE YUCIIO).

15

20

3anuch HaTypajJIbHOTO YKCNa B BUIE APOOH C 3aJaHHBIM 3HAMEHATEIEM

npeobpa3oBaHie CMEIaHHON JPOOU B HEMIPABIIBHYIO IpO0b 1 HA0OOPOT.
Ipusenenue npobeit k obmEeMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JPOOEH.
CnoxeHHe U BBIYUTaHHE OOBIKHOBEHHBIX IPOOCH.

YMHOKEHHeE U [IelleHne 0OBIKHOBEHHBIX IpO0Oeii.

Apudmernyeckne JeHCTBUSI CO CMEIIAHHBIME JIPOOSMHL.

Apudmerrndeckue AHCTBUS C POOHBIMH YHCITAMU.

Crnocobvl payuonanu3ayuu IMUCICHUI U UX RPUMEHEHUE NPU 6bINOIHEHUN OeTICIBUIL.

21

13




JlecaTHYHBIE APOOH

Lenast u qpoOHast yacTH AecaTHIHO# apodu. [Ipeobpa3oBanne qecsTHIHBIX Apobeill B 00bIKHOBEeHHBIe. CpaBHEHHE ACCATHYHBIX aApobeil. Croxenue

¥ BBIUUTAHHE JIECATHYHBIX JpoOeii. OKpyrieHHe AeCITHYHBIX IPOOCH.

13

13

YMHOXEHHE W JIeNeHHEe NECATHYHBIX aApobeil. Ilpeoopaszosanue 006bIKHOGeHHBIX Opobeil 6 Oecaimuunvle Opoou. Koneunvie u Oeckoneunsle

Odecamuynvie opoou.

OTHoLIeHUE IBYX YHCesT

14

Macmrrab Ha maHe u kapte. [Ipornoprmu. CBoHCTBa IPONOpIHi, IPEMEHEHHE IPONOPINI ¥ OTHOIICHUH IIPpU PEIICHUH 3a1ad.

15

15

CpenHee apudpmeTHiecKoe yucesn

Cpennee apudmeTnieckoe IByX 4uceln. M300paxeHne CpeaHero apu(MeTHUecKoro IBYX YHCEN Ha YHCIOBOM MpsAMOi. PemieHne mpakTHUecKux

3a/1a4 ¢ IPUMEHEHNEM CpeiHero apupmernaeckoro. Cpeonee apugpmemuueckoe HECKOILKUX YUCEN.

IIpoueHTbI

INonsATre mpoueHTa. BhIumcieHHe MPOIEHTOB OT 4YMCia M YHCIA II0 M3BECTHOMY IIPOLIEHTY, BhIpa)KEHHE OTHOLIGHMS B MpolleHTax. PemreHue

HECJIIOKHBIX MPAKTUICCKUX 3a/1a4 C IPOLCHTAMH.

13

JunarpamMms1

Cronb4aThle ¥ KpYroBble AuarpaMmel. M3Bnedenne nHpopManuu U3 AHarpamm.

H300padicenue ouazpamm no Yucio8biM OAHHbIM.

PanuonaJbHbIE YK C/Ia

TTonoxwurensHbIe 1 OTPHULATEIBHBIC YHCIIa

W300paxeHne dncea Ha 4nCiI0BOi (KOOpANHATHO#) mpsiMoii. CpaBHeHHe 4ncen. MOIy/b Yrciia, TeOMETPHIECKas MHTEPIPETALHS MOIYIIS YHCIIa.

HCﬁCTBHﬂ C MOJIOXKUTEIIbHBIMU U OTPULATCIIBHBIMH YUCIIAMHU. MHOXKeCTBO 1EeJbIX YUCEIT.

13

13

ITonsrtue o panroOHaJIbHOM YHCJIE

Hepsu!moe npedcmamenue 0 MHOJMCcecmee payuoOHAaAIbHbIX YUce.

HeﬁCTBHﬁ ¢ pPAHHOHAJIBHBIMH YUC/IAMHU.

28

28

PenieHue TeKCTOBBIX 32124

26

12

38




EZ[I/IHI/II_ILI I/ISMepeHI/If/’I: JUIAHBI, TIJIOIIa I, OG’BCMa, MaccChl, BpEMEHH, CKOPOCTH. 3aBHCHMOCTH MEXKIY €AMHUIaAMH U3MEPEHUST Ka)]([[oﬁ BCJIIMYHUHBL.

3aBUCHMOCTH MEX/Y BEIMYNHAMU: CKOPOCTh, BPEMsl, pACCTOSIHUE, TIPOU3BOAUTEIBHOCTD, BpeMsl, padoTa; 11eHa, KOJIMYECTBO, CTOMMOCTb.

3amauu Ha Bce apH)METHUECKUE ACHCTBUS

PemieHre TeKCTOBBIX 3a/1a4 apr()METHIECKUM CIIOCOO0M. Mcmonp3oBanue Tabuil, CXeM, YepTexel, APYTHX CPEACTB MPEACTABICHHS TAHHBIX TIPU

PEUICHUH 3a1avu.

3amauu Ha IBIKEHHE, PabOTy U MOKYITIKH

Perienne HeCIOKHBIX 3a7a4 Ha IBUKCHHE B MPOTUBOIIOJIOXKHBIX HAIIPABJICHUAX, B OAHOM HAIIPaBJICHUH, IBHIKCHUE IO PEKE MO TEUCHUIO U IPOTHUB

TedeHus1. PeleHre 3a7a4 Ha COBMECTHYIO paboty. [IpumMeHeHune qpoOei pu pelieHn  3a1a4.

3ajauu Ha 4acTH, JOJIH, TPOLIEHThI

Pemenue 3a4a4 Ha HAXOXKXACHUEC YaCTH YHUCJIa U YKCJia 110 €ro 9YacCcTH. Pemenne 3a/1a4 Ha IPOLECHTEI U JOJIH. HpI/IMeHeHI/Ie HpOl’IOpLII/II\/'[ TIpU PENICHNN

3a1a4.

Jlornueckue 3amaun

PeltieHre HECTIOXKHBIX JIOTHIECKUX 3a/1a4. Peulerue 102uieckux 3a0ay ¢ NoMowwio 2pagos, mabuuy.

OCHOBHBIE METOJIbl PEIICHUS TEKCTOBBIX 33/1a4. apu(pMeTHYeCKHii, nepedop BApHAHTOB.

Harasanas reomMeTpust




@urypel B OKpyxatomeMm mupe. Harmsiansle mpeicTaBieHus o (QUrypax Ha IUIOCKOCTH: NpsMas, OTPE3OK, JIyd, yroj, JOMaHas,
MHOTOYTOJNBHHK, OKPYXHOCTh, KpYI. UeTBIpeXyroJbHUK, NPSMOYTONBHHK, KBajpar. TpeyrompHUK, 6udsl mpeyzonvhuxos. Ilpasunvhvie
MmuozoyeonvHuku. VI300paxkeHHe OCHOBHBIX T'€OMETPHYECKUX (GUTYp. Bzaumuoe pacnonosicenue 08yx npsmuix, 08YX OKPYIHCHOCTEN, NPSIMOU U
okpyscnocmu. JInuHa oTpeska, JomMaHoi. EnuHuipl u3Mepenus amuubl. [loctpoeHue oTpeska 3aaHHOW JUIMHBL. Bunel yrinos. I'pagychas mepa
yria. Mi3mepeHne 1 HOCTPOSHHE YIJIOB C TIOMOIIBIO TPAHCIOPTHPA.

Iepumerp MHOroyronbHuka. IloHATHe momanu (GUIypsl; CAMHHUIBI M3MEPEHUs Iulomiaau. Ilnomans HpsSMOYroibHMKA, KBajpara.
TpubnmxeHHoe U3MepeHne IIomany GUryp Ha KierdaTtoit Oymare. Pagrogenukue ghueypol.

HarmnsHele nmpeJcTaBiIeHus O MPOCTPAHCTBEHHBIX (Urypax: Ky, mapasuleNienuie]], Mpu3Ma, MUpaMu/a, 1ap, chepa, KOHYC, IHIHHAD.
W300paxkeHne TIPOCTPAHCTBEHHBIX Guryp. IIpumepvr ceuenuii. Muozoepannuxu. Ilpasunvnvie mnoeoepannuku. IIpuMepsl pa3BepTOK
MHOTOTPaHHUKOB, IIJIHH/IPA H KOHYycA.

TlonsTre o0beMa; euHUIBI 00beMa. OObeM IPSAMOYTOJIBHOTO MapavIeNenumesa, Kyoa.

Toustue o paBeHctBe Guryp. LlenTpanbHas, oceBas u 3epkaibhas ciMMeTpur. M300paxeHne CHMMETPHIHBIX QUTYp.

PenreHne NnpakTHYeCKUX 32124 ¢ IPHMeHEHHeM NPOCTEiflINX cBOiicTB Qpuryp.

20

24

44

I/ICTOPHH MaTEeMaTHKHU

10

10

20

Tosenenue yugp, Oyks, uepoenughos 6 npoyecce cuema u pacnpedenenus npooykmoe na Jlpeenem bnuscnem Bocmoxe. Ceaszo ¢
Heonumuueckoii pegontoyue.
Pooicoenue wecmudecamepuunoil cucmemvl cuucnenus. Ioasnenue oecamuynol 3anuct ucen.

Pooicoenue u pazsumue apugpmemuxu namypanvnoix uucen. HOK, HO/, npocmvie yucaa. Pewemo Spamocghena.

Tossnenue nyns u ompuyamenvbuuix uucen 6 mamemamuxe opesnocmu. Ponv Juogpanma. Ilouemy ( - 1) ( - 1) - +1?

Jlpo6u B Basunone, Erunre, Pume. OTkpsiTHe necsTHIHBIX ApoOeil. CTapuHHBIE CHCTEMBI Mep. JlecsATHIHbIe ApoOH U MeTpuduecKast

cucrema mep. JI. MarHuxui.

Hmoeo konuwecmeo uacos

170

170

340

Tlosmopenue (ecau 35 neoenwv)

54gacos

54gacoB

10




Coaep:xaHue Kypca MaTeMaTHKH B /-9 KJaccax

7 KJaace 8 Ki1acc 9kaace Hroro
35 Hepnenn 35 Henenb 34 venenu
Bceero gacoB B | Beero wacoB B rog Bcero gacoB B Bceero gacoB B rox Bceero Bcero gaco
HEJICI0 4acoB HEJICI0 4acoB B B TOJ
HEACII0

Auredpa 34, 105 4. 34, 105 4. 34, 102 4. 312 4.

I'eomeTpusi 24, 70 g, 2 4. 70 g, 2 4. 68 u. 208 4.

HToro uacos: 175 q. 175 4. 170 . 520 4.

Anreopa
7 knacc 8 knacc 9 knacc Wtoro
MHO0€eCTBO paliMOHAIbHBIX YHUCEIL 1 0 0 1
CpaBHeHMe€ palOHAIbHbIX YUCEIL. 1 0 0 1
PanuonajibHbIE YHCIA
JleficTBUS ¢ pallMOHATILHBIMU YHCIIAMHU. 1 0 0 1
Ilpeocmasnenue payuonanvbHo2o uucia OecaAmuyHol 1 0 0 1
0pobbIo.
Yuena TloHsITHE UPPAIIMOHATIBHOTO YHCIIA. 0 1 0 1
Pacnio3naBanue HppalMOHATIBHBIX YUCEIL.
IpuMepsI T0Ka3aTeNbCTB B aredpe.
\/_ 0 1 0 1
Wppaunonanbumpie yncna HppanyroHaabHOCTh YHCIa 2
IIpumeHneHue B reoMeTpuH. 1
CpasHnenue uppayuoranvhslx yucen. Muoocecmso 0 0 1
0elicmeumenbHbixX YuUcell.




Bripaskenne ¢ nepeMeHHOH 1 1
ToxkaecTBeHHbIE MPeodpa3oBaHus YucioBble H OyKBeHHbIE BHIPAKEHUsI 3Ha'eHHE BBIPAKCHH. 1 1
IMocTaHoBKa BHIPaXKEHHMH BMECTO MEPEMEHHBIX. 1 1
CrereHb ¢ HaTYpaJIbHBIM [TOKA3aTEIEM U €€ CBOMCTBA. 2 2
IpeoGpa3oBaHus BBIPAKECHHH, COJEPKAIIMX CTEIICHH C HATYPAIbHBIM [TOKa3aTelIeM. 2 2
OHOYIEH, MHOTOYJIEH. 3 3
JIefCTBYSI C OJJTHOUIEHAMH M MHOTOWIEHAMH (CII0KEHUE, BHIUUTAHHE, YMHOKEHUE). 9 9
DopMyIIBI COKPAIIEHHOTO YMHOKEHHUS: Pa3HOCTh KBaJPaTOB, KBaApaT CyMMBI H Pa3HOCTH. 15 15
eabie BhIpaKeHust ;
Pa3noxeHHe MHOTOYWICHA HA MHOXKHTEIIH: BEIHECEHHE O0IIEro MHOXHUTENS 38 CKOOKH, 5 5
2pynnuposKa, 2 2
npuMeHeHue opmyL COKPAUEHHO20 YMHOMCEHUS 10 10
Ksaopammnwiii mpexunen 0 2
Paziodicenue K8aopamHo20 MmpexuieHd Ha MHOJICUMEIU. 0 2
CrerieHb ¢ 11eNbIM MOKa3aTeleM. 0 2
IIpeobpazoBanne 1poOHO-TMHEWHBIX BRIPAKEHUH: CI0KEHHE, YMHOKEHHE, JICIICHHE. 0 7
Aneebpauueckas 0pobb. [Jonycmumvie 3HAYEHUs NePEMEHHBIX 8 OPOOHO-DAYUOHATLHBIX BbIPAICEHUSX. 0 2
Coxpawenue aneebpauyeckux opobeil. 0 2
[poOHO-paumnoHabHbIE BHIPpAKEHUS

Ipusedenue ancedbpauueckux opobeti Kk 0bUeMy 3HAMEHAMENIO. 0 2
Heticmeus ¢ aneebpauyeckumu OpoOsmMU. CLOJNCEHUE, GLIYUMAHUE, YMHOJCEHUe, OelleHUe, 8036e0eHIUe & 0 5

cmeneHs.
Ilpeobpazosanue gvipadicenuil, cOOEPAHCAUUX 3HAK MOOYIA. 0 3




KBaapaTHbie kopHI

Apudmernieckuii KBagpaTHBI KOPEHb.

Hpe06pa303aHHe BBIpa)KCHPIﬁ, CoJICpKalIMX KBaJpaTHbIC KOPHU. YMHOXXCHME, JCJICHME, BBIHCCCHHEC
MHOUTEJISA U3-110/] 3HaKa KOPHS, 6HeCerHue MHOMCUmei n00 3HAK KODHSL.

ABHCHUSA U HEPABCHCTBA

PaBencTrBa

UncnoBoe paBeHCTBO.

CBOWCTBA YHCIIOBBIX PABEHCTB.

PaBencTBO ¢ nepeMeHHOM.

YpaBHeHus1

INonsiTue ypaBHEHHS 1 KOPHS YpaBHEHHUSI.

Ilpeocmasnenue o paenocunvhocmu ypaguenui. Obnacmo
onpedenenus ypasnenus (061acmv OONYCMUMbBIX 3HAYEHULL
nepementoil).

JInHeiiHOe ypaBHEHHE H €r0 KOPHU

Pemennie nMHENHBIX ypaBHEHUI.

Jluneiinoe ypasnenue ¢ napamempom.

Konuuecmeo kopneti nunetino2o ypasHenusl.

Pewenue nuneiineix ypagnenuii ¢ napamempom.

KBaapaTHoe ypaBHeHHe U ero KOPHH

KBanparnble ypaBHeHUS.

Hemnomnnele kBafipaTHBIE ypaBHEHHS.

JIMCKpUMUHAHT KBAJPaTHOTO YPaBHEHUS.

dopmMmysa KOpHEH KBaJIpaTHOTO YpaBHEHUS.

Teopema Buema. Teopema, o6pamuas meopeme Buema.

Pemenrie  kBaJpaTHBIX  ypaBHEHWIl:  HCIIOJIb30BaHUE
(hOpMyIIBI 111 HAXOXKICHUS KOPHEH

epaguyeckuii Memoo peuienus,

pasjiodcenue Ha MHoacumenu




noobop KopHel ¢ ucnoab3oeanuem meopemvl Buema.

Konuuwecmeo  xopueii  keadpammoeo  ypagHenus 8
3a8ucUMoOCmu 0m e20 OUCKPUMUHAHMA

buxeaopamnuie ypasuenusi.

Vpaenenus, ceooumvle k nunelinvim u K6AOpAMHBIM

Kesaopammuvie ypasnenus c napamempon.

JIpoOHO-panHOHAJIbLHbIC YPABHEHUS

Pemmenne npocreimmx qpoOHO-TMHEHHBIX YpaBHEHHH.

Pewenue 0pobHO-payuoOHATbHBIX YPABHEHU.

Memoovl  pewienus ypagHneHuil: Memoobl PABHOCUNLHBIX
npeobpazosanuil

Memoo 3amenvl nepemento

TIpapuueckuit memoo.

Hcnonvzosanue ceoticme @hynkyuii npu peuteHuu ypagHeHu.

Ipocmeiiwue UppayuoHaIbHvle ypasHeHus 8uoa

JT0)=a {19 = ().

n_
Vpasnenus suda X = Q. .Vpasnenus 6 yeavix uuciax.

CucreMbl ypaBHeHHit

YpaBHEHHE C IBYMSI IEPEMEHHBIMH

JIuneiiHoe ypaBHEHUE ¢ IBYMs IEPEMEHHBIMU.

Ilpamas kak epaguyeckan unmepnpemayus TUHEUHO20 YPAGHEHUsL C 08YMsL NepeMeHHbIMU.

ITonsiTHe cucteMsl ypaBHEHUI

Pemenue cucremsl ypaBHEHUI.




MeTobl pelieHns] CUCTEM JIMHEWHBIX YPABHEHUIA C IBYMsI IEPEMEHHBIMHE: paghuuecKuti Memoo, Menoo
CNI0JICeHUsl, METO]] TIOJICTAHOBKH.

Cucmembvl TUHENIHBIX YPABHEHULL C NAPAMEMPOM.

HepaBenctBa

Uucnoseie HEpaBCHCTBA. CBOICTBA YHUCTIOBBIX HEPaBCHCTB.

IIpoBepka crpaBeUIMBOCTM HEPABEHCTB NPH 3aaHHBIX 3HAUYEHHMSAX MEpPEMEHHBIX. HepaBeHCTBO ¢
MePEMEHHOM.

Crporue u Hectporue HepaseHcTBa. ObOnacmo onpedenenusi nepasencmea (06aacmo OONYCMUMBIX
3HAYEHUT NePEMEHHOT).

Pemenvie 1MHENHHBIX HEPABEHCTB.

Kesaopammnoe nepasencmeo u e2o pewenusi.

Pewenue xeadpamuvix HepageHcms:. UCNONbL306AHUE CEOUCME U cpaduKa Keaopamuuhol @yHKyuu,
Memoo unmepeanos. 3anuch pewenus K6adpamHo2o HepaseHcmed.

Pewenue yejvlx u ()po6H0-paz4u0HaJZbe1x HepaeeHcme Memooom uHmepeaos.

CucremMbl HEPABEHCTB

CucremMbl HEPaBEHCTB C O/IHOM NMEePeMEHHOM.

Pemrenue cuctem HEpaBEHCTB C OJHOM MEPEMEHHON: IMHEWHBIX,

Pemrenne cucTeM HepaBeHCTB C OJHOHN NEPEMEHHON K8AOpamHbIX.

M3o0paskeHne peleHns CHCTEMBI HEPAaBEHCTB HA YHCIIOBOH IPSIMOH.

3amuck penreHns CUCTEMbI HEPABEHCTB.

DOYyHKIHHA

JlekapTOBBI KOOPIMHATHI HA TIIOCKOCTH.

DopmupoBaHHe MPECTABICHIH 0 METAPEIMETHOM ITOHATHU KOOPIHMHATHI».

ITonsaTHe

o CriocoOb1 3amanust QyHKIWI: aHATUTUIECKUH, TpapuuecKui, TaOMHIHBIN.
YHKIMH

I'padux pynknmm.

IMpumepsr  QyHKIMHA, TOMydaeMbIX B MPOIECCe WCCIEA0BAHHUS Pa3THIHBIX
pEaNbHBIX MIPOLECCOB M PEIICHUS 3a1a4.




3HaueHne QYHKINH B TOUKE.

CpoiictBa (yHKIUWiI: 00NacTh OMpEICTCHUS, MHOXXECTBO 3HAUCHHM, HYIIH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, yemnocmulneuemnocmeo, MPOMEXKYTKH
BO3pACTaHUs M YObIBaHWUs, HAHOOJbIICe M HANMEHbBIIICE 3HAUCHHSL.

HccnenoBanue GyHKIUM N0 €€ TpaduKy.

Ilpeocmasnenue 06 acumnmomax.
Henpepulenocmo ghynxyuu. Kycouno 3adannvie ynxyuu.

JluHelinas
ynkuus

CBoiicTBa 1 rpaduk TMHEHHON QYHKIHH.

YrioBoii k03¢ GUIHEHT TPSIMOH.

Pacrionoxenne rpaduka MMHENHHON (YHKIMM B 3aBHCHMOCTH OT €€ YIJIOBOTO
ko3 duienTa u cBOOOTHOTO UIEHA.

Haxoorcoenue  koagpuyuenmos aunetinoti @ymkyuu no  3a0AHHbIM
VCLOBUAM:. NPOXONHCOEHUE NPAMOIL Yepe3 08¢ MOUKU C 3A0AHHBIMU KOOPOUHAMAMU,
npoxodicoerue NPAMOIL Yepe3 OAHHYI0 MOYKY U NApaiienbHol OAHHOU NPAMOIL.

KBaapatuunas
pyHkuus

CaoiicTBa 1 rpad ik KBaapaTu4Ho# GpyHkimu (mapadosa).

Tlocmpoenue epaghuxa keadpamuynoti GyHKyuu no MoYKaAM.

HaxoxneHue Hyneil kBagpaTWuHOH — QyHKIMM, MmHOJICECM6a  3HAUeHU,
NPOMEIICYNMKOE 3HAKONOCMOSHCIMEA, NPOMEICYNIKOE MOHOWOHHOCHI.

OopaTHas
NPONOPUHOHATD
HOCTh

e

s

i

k
Ceoiictea pynkinu y = — Y =
X

lunep6ona.

T'paghuku
¢ynuxyui

IIpeobpasosanue epagura gynkyuu Y = T (X) ons nocmpoenus epaduxos

ynryuii 6uda y = af (kX + b)+ c-

I'paguru @ynkyuii 'y = a + ,
X+bh

y:.\/x_,yzi/;,yzlxl.

TocaenoBaTtenbHOCTH U nporpeccuu

Yucnoast Mocae10BaTeIbHOCTb.

[Ipumeps! 4MCIOBBIX OCIEIOBATEIBLHOCTEMN.




BeckoneuHbIe TOCIE0BATEIIEHOCTH.

Apudmernueckas Iporpeccus u ee CBOMCTBa.

FeOMeTpI/I‘IeCKaﬂ nporpeccus.

Dopmyna obwezo unena u cymmovl N NEPEbIX YlEHO8 APUPMEemUueckoll u 2eoMempuiecKoll
npocpeccuil. CXo0auasncs, 2e0MempuyecKkas npoepeccusl.

HEeHUE TEKCTOBLIX 3a1a4

3amaum Ha Bce
apudmMeTHYECKH
e nelicTBUsA

Pemenue TeKCTOBBIX 3a/1a4 apU(pMETHIECKIM CIIOCOOOM.

Hcnonp3oBanne TaOmuI, CXeM, 4YepTeked, APYTrHX CPEACTB MPEICTaBICHUS
JTAHHBIX TIPY PEIICHUHN 3aa4H.

3agaun Ha
JBHJKEHHeE,
padoty H
MOKYTIKH

AHanu3 BO3MOXHBIX CHTYyallMii B3aUMHOTO PACIOJIOKEHHS OOBEKTOB INPHU HX
JIBIKEHHH,

COOTHOIIECHHUSI 00bEMOB BBITIOJHAEMBIX pabOT MPU COBMECTHOI paboTe.

3agaun HaA
YacTH, TIOJIH,
TMPOLEHTHI

Pemrenue 3aJla4 Ha HaXO0XXACHHUE YaCTHU YHCJia U YUciia 1o €ro 4acTu.

Pemrenue 3aJa4 Ha IPOUCHTHI U JOJIN

[Ipumenenue nponopuuii Npu pelieHuy 3aaad.

Jloruyeckue
3aJa4n

Pemenne nmornyeckux 3agad

Pewenue nocuueckux 3aday ¢ nomouwbio Zpdd)OG, madrzuu.

OcHOBHBIE
METO/bI
peuuenust
TEKCTOBBIX
3aj1a4:

apupMeTndeckuii, anredpandecKkuii, mepedop BapuaHTOB.

Tepsuunvie npedcmagienus 0 Opyaux Memooax pewlenus 3a0ay (ceomempuyeckue
u epaguueckue memoowl).

>TaTHCTHKA U Teopusi BepOﬂTHOCTeﬁ

CraTucTuka

TabmuuHoe u Fpa(l)I/I'ICCKOG NpeaACTaBIICHUC IaHHBIX,

Cros0uatble 1 KpYroBbIe AUarpaMMsl, rpaduku




[Mpumenenune muarpamMm W TpadUKOB JJsi OMUCAHUS 3aBHCUMOCTEH pEajbHBIX
BEJIMYMH,

W3Bneuenne nadopManyy n3 Tabuui, 1uarpaMM 1 rpaukoB.

OnucaresibHbIE  CTATUCTHYECKHE IIOKA3aTEd YHCJIOBBIX HAOOpOB: CpeHee
apupMeTHIecKoe, Meduana, HanOOIbIlee U HAUMEHBIIICE 3HAUCHHS.

Mepsbl paccenBaHHMs: pa3Max, QUCHEPCUst U CMAHOapmH1oe OMKIOHeHUe.

CnyvaiiHass W3MEHYMBOCTh. VI3MEHUYMBOCTP TIpH H3MEpeHHsAX. Pewarowue
npasuna. 3akOHOMEPHOCMU 6 USMEHYUBLIX BETUYUHAX.

Cayuaiinblie
coObITHS

CrygaiiHBle OMBITH  (DKCIIEPUMEHTBI), OJIE€MEHTapHBIC CIIydailHble COOBITHS
(ucxompr).
BeposTHOCTH 371€MEHTapHBIX COOBITHH.

CoOGbITHSL B CITy4aliHBIX YKCIIEPUMEHTaX U OJArOMPHUITCTBYIOIINHE DJIEMEHTAPHBIE
COOBITHS.

BepostHOCTH CITydaitHBIX COOBITHIA.

OnBITHI € PaBHOBO3MOXHBIMHU 3JICMEHTAPHBIMU COOBITHUSMH.
Knaccnueckue BEPOSATHOCTHBLIC ONBITHI C UCIIOJIL30BAHUEM MOHET, Ky6I/IKOB.

Ilpeocmasnenue cobvimuil ¢ nomouvio ouazpamm Jirepa.

Tlpomusononooicuvie cobvimus, obvedunenue u nepecevenue cobvimuil. Ilpasuno
cnodcenust eposmuocmeit. Cnyuaiinulil 6b1O0p

Ilpeocmasnenue sxcnepumenma 6 uoe depesa.

Hesasucumvie cobvimusi. Ymnoowcenue 6€pOﬂmHOCm€lz HEe3a6UCUMBIX COObIMULL.
Tlocnedosamenvivle He3asUCUMbBLE UCNBIMAHUSL.

Hpe)ICTaBJ'ICHI/Ie 0 HE3aBHCHUMBIX COOBITHSX B JKU3HH.

Dnemenmul KOMoOUHAmMopuKu

Ilpasuno ymnooicenus, nepecmanosku, paxmopuan 4ucia.

Couemanus u wucao covemanuii. Popmyna uucia covemanuil.
Tpeyeonvrnux Ilackans.




Onvimul ¢ 60ALUUM YUCTOM PABHOBO3MOIICHBIX DeMEHMAPHbIX cobbimuil Buiuucnenue eeposimuocmeli 6 0 0 1 1
OnvIMAx ¢ npuMeHeHuem KOMOUHAMOPHBIX QOPMYIL.
Ucnvimanus bepnynnu. Yenex u neyoaua. Beposimuocmu cobvimuil 6 cepuu ucnvimanuii bepuyniu. 0 0 1 1
3uaxomemeo co cyyainbIMu 8eAULUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHBIX CTYYAUHbIX GEIUUUH. 0 0 1 1
Pacnpeodenenue geposmuocmeil.
Mamemamuueckoe odxcudanue. Caoluicmea MamemMamuiecko2o OHCUOAHUSL. 0 0 1 1
Ciyuainvie éenuuunst
Y THonsmue o 3axone 606X YUCET. 0 0 1 1
Hsmepenue seposimnocmeil.
Tpumenenue 3axona OONBWUX HUCET 8 COYUOLOSUU, CMPAXOBAHUU, 8 30PABOOXPAHEHUl, 0 0 1 1
obecneuenuu 6€30NACHOCMU HACENCHUSL 8 YPE36bIYAIHBIX CUMYAYUSIX.
HUTOI'O xonuuecmso uacos 105 u. 105 u. 102 u. 312
I'eomeTpus
7 knacc 8 knacc 9 knacc WToro
I'eomerpuueckas ¢urypa. dopmupoBaHue 0 0 2
NPEJCTABIIEHAN O  METAnpeiAMETHOM  TIOHSTHH
«purypa».
Touka, JWHHSA, OTPE3OK, IpsiMasi, JIyd, JIOMaHasl, 4
@urypel B reOMETPHH U B OKPY:KAIOIEM | LIOCKOCTb
I'eomeTpuyeckue Gpurypbl P P Py -
Mupe yroi1, GUCCEKTpHCA yTiia U €€ CBOICTBA, 2
BUJIBI YTJIOB, 2 1
MHOTOYTOJIbHUKH, 1
1

KpYT.




OceBass  CHMMETpHsI ~ T€OMETPHYECKHX  (QUryp.
LleHTpabHAs CHMMETPHS TEOMETPHUUYECKHX GUryp.

MHOroyroJbHUKHU

MHOFOyFOJ'ILHI/IK, €0 3JIEMEHTHI U €r0 CBOMCTBA.

Pacno3naBanue HEKOTOPBIX MHOI'OYT'OJIbHUKOB.
Bbl}’llelble‘ U HEBbINYKblE MHO20Y20/IbHUKU.

[TpaBunBHBIE MHOTOYTOJIBHUKH

TpeyrosbHUKH.

Bricota, Menmana, OuccekTpuca, CpeIHss JIHHUS
TPEYroJbHUKA.

PaBHOOEpEHHBIIT TPEyroNbHHUK, €ro CBOMCTBA N
TIPU3HAKN.

PaBHOCTOpOHHUI TPEYrOJIbHUK.

[IpsiIMOYTOJIBHBIH, OCTPOYrOJbHBINA, TYHNOYTOJbHBIH
TPEYrOJbHUKH.

BHenrHue yrisl TpeyroabHUKA.

HepaBeHncTBo TpeyronbHuKa.

YeTbIpexyrojbHUKH

IMapannenorpamm, poM0, MPSIMOYTONBHHK, KBaapaT,
Tpanemys, paBHOOEPEHHAs TPAEIIHS.

CBoiiCTBa M TpH3HAKH Iapajuiesorpamma, pomoa,
MPSIMOYTOJIBHUKA, KBaIpaTa.

OKpY,KHOCTb, KPYT

OKpY>KHOCTb, KPYT, X 3JIEMEHTHI U CBOICTBa;

HUCHTPAJIbHBIC U BIMCAHHLIC YTJIbI.

KacatenpHass u cexywas K OKPYXHOCTH, UX
ceoticmaa.

BrmcanHsle W ONMCaHHBIE  OKPYXXHOCTH  JUIS
TPEYTroIbHUKOB,

Brmcannbie u OIIMCAaHHBIC OKPY>XHOCTH JUIA
uemaolpexycojlbHUKO06, npasuslbHblX MHO20Y20/lbHUKOE.




I'eomerpuueckue purypnl B npocTpancTse (00beMHbIE TeJIA)

Mmnozozpannux u e2o snemenmat.

Hassanus MHO20CPAHHUKOB C PA3HbIM NOJN0NCEHUEM
U Koauiecmeom zpaneﬁ.

IlepBuuHbIE  TMPEACTaBICHHS 0 Upamue,
napajienenumnesie, npusme, chepe, mape, IIHHIPE,
KOHYCE, UX JJIEMEHTaX U MPOCTEHIINX CBOMCTBAX.

OTHOIIEHUA

PagenctBo ¢uryp
CBolicTBa paBHBIX TPEYTOJbHUKOB.

[Tpu3Haku paBeHCTBA TPEYTONEHUKOB.

IMTapanieabHOCTH NPAMBIX

[Ipu3Haku u cBOICTBA NapauIeAbHBIX MPSIMBbIX.

Axcuoma napaiieilbHocmu Eesxnuoa.

Teopema Paneca.

Ilepnenaukyasipubie NpsiMbie

[Ipsimoii yrom.

[epnenaukynsap k NpsMOMu.

Haknonnas, npoexuus.

CepenuHHBI NEPIEHANKYISIP K O0Tpe3Ky. Ceoiicmea
U NPUSHAKU NEPREHOUKYIAPHOCTU

Ilooooue

Iponopyuonansnvie ompesku, nodobue gueyp.

Iooobnbie mpeyeonvruxu. [Ipusnaxu noooodus.

B3auMHoe pacnoJio:kenue

TIPSIMOI 1 OKPY)KHOCTH, 08YX OKPYICHOCHIEU.

I/I3Mepe}mﬂ U BBIYUCJICHUSA

[lonstue Benuuunbl. JlnuHa. V3mepeHue UIMHBL
EnuHunbel naMepeHus JUIMHBL.

Bennuuna yrna. I'pagychas mepa yria.

[lonATHE O TUIOmMANM TJIOCKOW GUIYypel H ee
CBOMCTBAX.




M3mepenne momanel. EauHunel  u3MepeHus
TUTOIIAMIN.

[pencrasneHne 06 06bEMe U €T0 CBOWCTBAX.

Uzmepenne oobema. EnuHUIBI H3MEpEeHUs] 00BEMOB.

WHCTpyMeHTHI U1 N3MEPEHUH U IOCTPOSHUH;

M3MEPEHWE M BBHIYHCIEHWE  YIJIOB,  JUIMH
(paccrostmii), rurormanei

TpuroHomerpuueckue (GYHKIMM OCTpPOro yria B
MPSMOYTOJIBHOM TPEYTroIbHUKE
Tpuzonomempuueckue yHxyuy mynozo yana.

Brruncnenue 3JIEMEHTOB TPEYroJbHUKOB ¢
HCIOJIb30BaHUEM TPUTOHOMETPHUUYECKUX
COOTHOIIEHUH.

DopMyIbl IIOMAAN TPEYTOJIbHUKA

QopMmynsl  [UIOMIAAM  TMapajuleiorpaMMa  H - €r0
JaCTHBIX BHJIOB,

(OPMYITBI ATMHBI OKPYKHOCTH | TUIOIIAAN KPyTa.

CpaBHGHI/Ie " BBIYUCIICHUC Hnomaz[eﬁ.

Teopema [MTudaropa

Teopema cunycos.
Teopema Kocumycos.

Paccrossnus

Paccrosnue mexny toukamu. PaccTrosiHue OT TOUKH
JI0 psSIMOW. Paccmosinue mesicdy gueypamu.

I'eomeTpuUecKkne MOCTPOEHU s

Il'eomerpuueckne mOCTpOeHMS I HILTIOCTPAIAN
CBOMCTB r€OMETPHIECKHX QUTYD

MHCTpyMeHTBI 17151 IOCTPOEHUH: IIUPKYIb, TUHEHKA,
YTOJBHUK.

Ilpocmeriwue nocmpoenusi yupkynem u JIUHENKOU:
nocmpoenue Ouccekmpucsl yend, nepneHOUKyIapa K
npamMotl, yana, pagHo20 OAHHOMY,




Tlocmpoenue mpeyeonbnukog no mpem cmopoHaM,
08YM CMOPOHAM U Yely MedlcOy HUMU, CMOopoHe U

08YM NPUNEACAWUM K Hell YeNaM.

ﬂeﬂeHue ompesKa 6 OaHHOM OMHOULEHUU

I'eomeTpuuyeckune npeodpa3zoBaHus

IMonstne mpeoOpazoBanus. [IpeacrtaBnenne o

METANPEAMETHOM IMOHATUN «npeo6pa303aHHe».

Tlooobue.

JABukenust

OceBass W ILEHTpanbHas CHUMMETPHSA, HOBOPOM U

napaflfl@flbﬂblﬁ nepedoc.

Kombunayuu osuocenuii na niockocmu u

ux ceoticmsa.

BekTopbl M KOOpAMHATBHI

Ha IVIOCKOCTH

ITonsarue BCKTOpA, JICUCTBHSI HaJl BEKTOpaMy,
HCI0JIb30BaHUE BEKTOPOB B (1)I/I3I/IK€,

PA3NodICceHUe BeKMOPA HA COCMAGIAUWUE, CKATSPHOE
npoussedeHue.

Koopaunarsi

OCHOBHBIE ~ HOHATHS,  KOOPOUHAMBL  BEKMOPA,
paccmosnue  mexcoy — moukamu. Koopounamut
cepedunsl ompeska. Ypagnenus gueyp.

Ipumenenue 6exmopog u KoopouHam O peuteHus
npocmetuux 2eoMempuieckux 3a0au.

I/ICT()pI/Iﬂ MaTeMaTUKH

Bosnuxnosenue mamemamuku Kax HAyKu, Smansi ee
passumus.  OcHosHble — pazoenvt  MamemamuKu.
Buloarowuecs mamemamuku U ux 6k1a0 6 pasgumue
HAYKU.

Beckoneunocmo mnosicecmea npocmeix uucen. Qucna
u  Onunel  ompeskos.  Payuonaneuvle  uucna.
Iompebrnocmsy 6 uppayuonanrvhvix uuciax. Llkona
Iupazopa




3apooicoenue ancebpuvl 6 nedpax apugpmemuxu. An-
Xopesmu. Poowcoenue Oyksennot cumgonuxu. I1.
Depma, @. Buem, P. Jlexapm.

Hcmopusa eonpoca o naxooxcoenuu ¢hopmyn Kopuei
aneebpauveckux ypasHeHuil cmeneueil, OONLUIUX
yemvipex. H. Tapmanws, /. Kapoano, HX. Abens,
O. I'anya.

Tossnenue memoda KOOpOuHam, NO380AAIOWE20
nepegooums 2eomempuieckue 00beKmvl HA A3bIK
aneeopvl. llosenenue epaguxos  ¢ynkyui. P.
Mexapm, Il1. @epma. [Ipumepwvl paznuunvix cucmem
KoopouHam.

3aoaua Jleonapoo Iuzanckozo (Qubonauuu) o
Kpoaukax, uucia Pubonayyu. 3adava o waxmamuou
oocke. Cxo0umocmy 2e0Mempuieckoll nPoSpeccuu.

Hcmoku meopuu eeposmnocmeii:. cmpaxogoe 0eio,
asapmuvie  uepwl. 11. Depma, b.llackans, .
bepnynnu, A.H.Konmozopos.

Om 3emnedenuss x eceomempuu. I[lughazop u ezo
wrona. Panec, Apxumeo. [lnamon u Apucmomens.

Tocmpoenue NPasUIbLHLIX MHO20Y20IbHUKOS.
Tpuccexyuss yena. Keadpamypa kpyea. Yoeoenue
kyba. Hcmopus uucna w. 3oi0omoe  ceuenue.
«Hauana» Eexmuoa. JI Oinep, H.M.Jlobauesckuil.
Hcemopus nsmozo nocmynama.

Feomempuﬂ u ucKycemeo. Feomempuwectcue
3AKOHOMEpPHOCMU OKpYyaHcarouieco mupda.

Acmponomust u eeomempus. Ymo u xax yswanu
Anakcaeop, Opamocghen u Apucmapx o pasmepax
Jlynot, 3emnu u Conuya. Paccmosinus om 3emnu 0o
Jlynot u Connya. Hszmepenue paccmosinus om 3emuu
0o Mapca.

Ponb poccutickux yuenvlx 6 pazeumuu MamemamuKu:
JI. Dinep. HU. Jlobauesckuii, [1.J1.Yebviwes, C.




Koesanesckas, A.H. Konimozopos.

Mamemamuxa ¢ pazsumuu Poccuu: Ilemp |, wxona
MAmMeMamu4eckux U HABUeayKux HayK, pasgumue
poccuiickoeo @roma, A.H. Kpwvinos. Kocmuueckas
npoepamma u M.B. Kenovuu.
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