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00pazoBaTeIbHBIM CTAaHIAPTOM 00IIIeT0 00pa30BaHUs BTOPOTO
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Pabouast mporpamma ocHOBHOTO 00IIero obpa3oBaHus Mo anredpe s 7- 9 KIACCOB COCTaBICHA B COOTBETCTBUE C IMOJIOKEHHEM O paboueit
mporpaMMme To ydeOHOMy mpeamery (Kypcy) mnemarora B pamkax PI'OC  myHHIUMmaasHOro 0011e00pa3oBaTeIbHOTO  yupekaeHus «CpemaHss
oOmeobpaszoBarenbHas mkoia Ne3 r.CBupck» Ha ocHOBe DYHIAMEHTAJIBHOTO spa cojaepkKaHus oOmero oOpasoBanus M TpeboBaHMiI K pe3ylbTaTam
OCBOCHHMS OCHOBHOW 0011e00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0OIIero oO0pa3oBaHMs, NPEACTaBICHHBIX B DenepaqbHOM TOCyIapCTBEHHOM
00pa3oBaTeNIbHOM CTaHIApPTEe BTOPOTO TOKOJICHUs. B Hel Takke YUYHTHIBAIOTCS OCHOBHBIC HMIeH M ToJiokeHHs [Iporpammel pasButus U (GopMupoBaHHS
YHUBEPCAJIbHBIX YUEOHBIX JEUCTBUI /1151 OCHOBHOT'O 00111er0 00pa3oBaHUsl.

[Tporpamma kypca «Anredpa 7-9 Kitaccy COIEpKHUT YeThIpe pasjena:
- ITosscHUTEIIRHAS 3aITMCKA;
- [Inanupyemplie mpeAMETHBIE PE3yAbTaThl OCBOCHUS KOHKPETHOTO OTACIBHOTO MpeIMETa, Kypca;
- Conepxanue yueOHOTO TIpeIMETa, Kypca ¢ ykazaHueMm (opM OpraHu3aliiu y4eOHbIX 3aHATHI, OCHOBHBIX BHJIOB YU€OHOH JCSATEIHHOCTH,
- TemaTryeckoe TIIAHUPOBAHUE C YKa3aHHEM KOJIMYECTBA YaCOB, OTBOJAUMBIX HA OCBOCHHE Ka) IO TEMBI.

CornacHo ¢enepanbHOMy 0a3ucHOMY yueOHOMY IJIaHy JUIsi 0Opa3oBaTeNbHBIX yupexkaeHuil Poccuiickoit denepanuu Ha U3ydeHHUE anreOphl s
00yJaronIMXxcsi OCHOBHOTO 00111eT0 00pa3oBaHust 0TBOAUTCS Beero 306 yacoB 3a Bech nepuoj oOyueHus. B Tom uucne: B 7xi1.- 1024., 8xir.- 1024.,9x71.- 1024.

Pabouast mporpamma opHeHTHpOBaHAa Ha UCIOJIb30BaHUE yueOHUKA: «Anredpa, 7», «Anredpa, 8», «Anredpa, 9» ana oOuieoOpa3oBaTeIbHBIX KO
aBropoB: FO.H.Makapsrues, H.I'. Munrok, K.M.Hemkos, C.b.CyBopoBa

IlnanupyemMble npeaMeTHbIE Pe3yJbTAaThl 0CBOCHHS KOHKPETHOI0 O0TAeJIbHOI0 NpeMeTa, Kypca

Tema (TemaTudecKuit

Conepxanne no ®I'OC

OcHOBHbBIE BUIBI AEATENLHOCTA

IInanupyeMble pe3ysIbTaThl

VY4eHuK moayyur

pasznen) Y4eHuK HayduTCs
BO3MOYHOCTh HAYUHUTHCS
ParmonanbsHbie Pacumpenue MHOXKeCTBa CdopmynupoBaTh OCHOBHOE CBOHCTBO - IOHUMATh - MO3HAKOMHUTHCSA C
qucna HaTYpPaITBHBIX YKCEN JI0 palnoHaIbHOM 0COOEHHOCTH MO3ULUOHHBIMU CHCTEMaMU

MHOKECTBA 1IeIbIX. MHOKeCTBa
LIEJIBIX YHCENT IO MHOYKECTBA
palMoHaTBHBIX. ParoHanbHOe
YHCJIO KaK OTHOLLIEHUE M/, TIIE
m— IIeJI0€ YUCIIO, N -
HatypanbHoe. CTeIeHb C IEIIbIM
ITOKAa3aTeNIEM.

JIpoOW ¥ IPUMEHSTH €T0 IS
npeoOpa3zoBanus 1pooOeid. BImoaHAT
CJIOKCHUE, BEIUNTAHUE, YMHOKCHUE

Y JICJICHUE pallHOHAILHBIX JPOOEH, a TaKKe
BO3BE/ICHUE JIPOOH B CTEIICHb. BHITIOIHSTH
pa3JInYHbIC MPEOOPA30BAHUS PAMOHATBHBIX
BBIPAXKEHUI, TOKa3bIBaTh TOXK/IECTBA. 3HATH
cBoiicTBa pyHkuuu y-=k/x,rmek #0, u
yMETh CTPOHTH € rpaduk. Mcrnob30BaTh
KOMIIBIOTEP VIS UCCIICAOBAHMS TTOJIOKEHHSI
rpaduka

B KOOPJIMHATHOM TJIOCKOCTH B 3aBUCUMOCTH
otk

NECITUYHON CUCTEMEI
CUHCIICHUS;

- BJIAJETh OHATUSMH,
CBSI3aHHBIMU C
JIEITMMOCTBIO
HaTypaJIbHbIX YHCEIT;
- BbIpaXKaThb 4ucia B
SKBHUBAJIEHTHBIX
dbopmax, BeIOUpas
HaunboJee
MOIXO/ISIIYIO B
3aBUCUMOCTH OT
KOHKPETHOU
CUTYallNH;

- CpaBHUBATh U
YHOPsI0YUBaTh

CUHCIICHHS C OCHOBAHHUSIMH,
OTINYHBEIMH OT 10;

- YyrIyOuTh U Pa3BUTH
MpEeICTaBICHUS O
HaTypaJbHBIX YHCIaX U
CBOMCTBAX JACIMMOCTH,

- HAY4YUTHCS UCIOJIb30BaTh
MNPUEMBI,
pPalMOHANTH3UPYIOIIHE
BBIYMCIICHHS, IPHOOPECTH
MPUBBIYKY KOHTPOJIUPOBATH
BBIYMCIICHUS, BEIOUpas
MOAXOJAIIUHN ISl CUTyalluu
crmocoo0.




paloHAIbHbIE
YUCJIA;

- BBIIIOJIHSTH
BBIYMCIIEHHS C
paurOHAIBHBIMHU
YHUCJIAaMU, COYeTas
YCTHBIE U
MUCbMEHHBIE
PUEMBI
BBEIUHMCJICHHUM,
MPUMEHSATh
KaJIbKYJISTOD;

- ACIOJIB30BATh
MOHSITHS U YMEHHS,
CBS3aHHBIE C
MPOMOPIUOHATBHOCT
bIO BEJTMYUH,
MPOLIEHTAMH B XOJ1€
pelieHns
MaTeMaTu4eCKuX
3a/1a4 v 3a7a4 u3
CMEXHBIX
IIPEIMETOB,
BBIIIOJIHATH
HECJIOXKHbIE
IIPAKTUUYECKUE
paCUETHI.

JlericTBUTEIIbHBIE
qyucia

KBanpaTHblii KOpeHb U3
yrcna. Kopens Tpetseit
CTENEHU. 3alKuCh KOPHEH ¢
MIOMOIIBIO CTEMEHH C APOOHBIM
MoKa3aTeseM.

[Tonsitre 06
HppalMOHAILHOM YHUCIIE.
HppaimoHansHOCTh YuCia U
HECOMU3MEPUMOCTb CTOPOHBI U
JIMaroHaJIM KBaJpaTa.

[IpuBOAMTE IPUMEPHI PAIMOHAIBHBIX U
UppanroHaIbHbIX yrcen. Haxoauts
3Ha4YeHUs apu(YMETHUECKUX

KBaJIPaTHBIX KOPHEH, UCIIOJB3Ys TIPH
HEOOXO0IUMOCTH

KaIbKynaTop. Jloka3bIiBaTh TEOPEMBI O
KOpPHE M3 MPOo-

U3BEJICHUS U IPOOH, TOXKJIECTBO, IPUMEHSThH
UX B Ipe0oOpPa30BaHUSIX BBIPAKCHUI.
OcBOOOXKIATECS OT UPPAIMOHATIHHOCTH B

- MCIIOJIb30BaTh
HadaJbHEIC
MIPEJICTABJICHUS O
MHOKECTBE
JIEUCTBUTEIbHBIX
YHCEIT;

- BJIQJIETh TMIOHITHUEM
KBAaJpaTHOI O KOPHs
MPUMEHATH €TI0 B
BBIUMCIICHUSX.

- Pa3BUTH NPEACTABIECHUE O
YUCJI€ U YUCITOBBIX
CHUCTeMax OT HaTypaJbHBIX
JI0 1€MCTBUTEIBHBIX YHCEII;
O POJIM BBIUUCIIEHUH B
4YeJI0BEUYECKON NPAKTHUKE;

- Pa3BUTH U YIJI1yOUTH
3HaHUA O JEeCATUYHOU
3alUCH JEHWCTBUTEIBHBIX
yrcel (IepuoauuecKue u




JlecATHYHBIE TPUOIMKEHUS
HMPPALMOHAIIBHBIX YUCEIL.
MHOX%ecTBO
JECUCTBUTEIIbHBIX YUCET,
IIPEACTABICHUE
JNENCTBUTEIIBHBIX YUCEN
OECKOHEUHBIMHU JIECITUYHBIMU
npo6simu. CpaBHEHHE
JEHUCTBUTEIIBHBIX YUCEI.
KoopaunaTtHas npsimasi.
N3obpaxenune yrces ToUKaMu
KOOPAMHATHOW IIPSMOIA.
HucnoBsle IPOMEKYTKHU.

3HaMEHATeNAX ApooOeii Buaa. BEIHOCHTH
MHOKHTEIb 32

3HaK KOpPHS U BHOCUTh MHOKUTEIIb 10T 3HAK
KOpHSL.

Hcnonb30BaTh KBaApATHBIE KOPHU JJISI
BBIPXCHUS TIEPEMEHHBIX U3
TEOMETPUYCCKHUX B PU3NICCKUX (HOPMYIL.
CrpouTs rpaduk GyHKINUU U
WLUTIOCTPUPOBATH HA rpaduke e€ CBOMCTBA
BpruncnsaTe 3HaYEHUS BRIPAKEHUN BUIA A N
, TJIe @ — MPOMU3BOJILHOE YHCIIO, N —
HaTypaJIbHOE YUCJIO, YCTHO U MHUCHbMEHHO, a
TAaKXe C MOMOUIBIO KAJIBKYJIATOPA.

HEeMepUoaNIECKUe Tpoou).

N3mepenus, Pa3mepsr 00bekTOB dopMynHpoBaTh, 3aNTUCHIBATH B - HWCHOJIb30BaTh B | - OHATH, YTO YUCIOBHIC
MPUOTHKEHHUS, OKpY’Karolero Mupa (0T CUMBOJINYECKON opmMe U 000CHOBHIBATH XOJIe pelIeHMs 3aJad | JaHHbIE, KOTOPBIE
OTICHKH 3JIEMEHTAPHBIX YACTHII JIO CBOMCTBA CTETICHH C HATYPAJTbHBIM 3JIEMEHTapHBIC MPEJI- | UCTIOIB3YIOTCS JIIS
Bcenennoit), AMUTENBHOCTD nokaszarenem. [IpuMeHsaTs CBOMCTBA CTaBJICHHUS, XapaKTEePUCTUKU OOBEKTOB
MTPOIIECCOB B OKPYKAIOIIEM CTETEeHU JIst CBSI3aHHBIC C | OKpYXaromiero Mupa,
Mmupe. Boimenenne MHOKUTENST | IPe0Opa30BaHUs BbIPAKEHUHA. BBINOIHATH npUOTMKEHHBIMA SIBJISIFOTCS
— CTEMNEeHH JIECATHU B 3alIUCU YMHOKEHHUE 3HAYEHUSIMU MPEUMYIIECTBEHHO
yucna. [Ipubmxénnoe OJIHOYJICHOB U BO3BEJICHUE OTHOUWICHOB B BCJIMYHH. NpUOIMKEHHBIMU, UTO 11O
3HaYEHHUE BEIUYUHBI, CTETEHb. 3amucH MPUOIHKEHHBIX
TOYHOCTH MPUOIIIKCHHUSL. CrpouTts rpaduku GyHKIMH Y =X 2 Uy =X 3HAYCHHUH, COJCPIKAMMNXCS B
[Ipukuaka u oreHka 3 . Pemarp MH(QOPMAIMOHHBIX UCTOY-
PE3yNbTaTOB BHIUMCICHUH. rpaduuecku ypaBHeHusi X 2 =kx +b, x 3 = HHUKaX, MOXHO CYJIHUTb O
kx + b, roe MOTPENTHOCTH
k u b — HekoTOpBIC UnCIa NpUOTMKEHUSA;
- IOHSTh, YTO TOTPEIIHOCTh
pe3yibTara BBIUYHUCICHUM
JIOJKHA OBITH COU3MEpUMa ¢
MOTPEIIHOCTHIO UCXOAHBIX
JAHHBIX.
Anrebpandeckue bykBennbie BoipakeHus (BbI- | HaxoauTh 3HAYEHUS YHUCTIOBBIX BRIPDAKEHUH, | - BIaJETh MOHATUSMHU | - HAYYUTHCS BBITIOJIHSATH
BBIPKEHUS paKEeHUS C IEPEMEHHBIMH). a TaKkKe BBIPAKEHUH C MepEMEHHBIMU TPU «TOXJIECTBOY, MHOTOIIIarOBbIE
UucnoBoe 3HaUCHUE yKa3aHHBIX 3HAYEHUSIX TIEPEMEHHBIX. «TOXKIECTBEHHOE npeoOpa3zoBaHus
OYKBEHHOTO BBIPAYKEHUSI. Hcnonb3oBath 3HAKHU >, <, >, <, UUTATh U npeoOpa3zoBaHuey, palMOHANBHBIX BRIPAKECHUIA,
JlomycTuMble 3HaYCHHS COCTaBIIATh ABOMHBIC HEPABEHCTBA. peliark 3a/1a4u, MpUMEHSIS IMUPOKUI HabOP
nepeMmeHHbIX. [loncTaHoBKa BrinonHATh mpocTeiimre npeodpa3oBaHus | colepiKaIiue CIoco00B ¥ MPUEMOB;




BBIPAKEHUN BMECTO
MePEMEHHBIX.
[IpeoOpazoBanrie OYKBEHHBIX
BBIPA)KCHUI HA OCHOBE
CBOMCTB apu(METUIECKUX
nercTBuid. PaBeHCTBO
OYKBEHHBIX BBIPAXKEHUH.
ToxnaecTso.

Crenensp ¢ HaTypalbHBIM
MOKa3aTesieM U €€ CBOMCTBA.
OnHOWIEHBI 1 MHOTOWICHBI.
Crenenp MHOTOYICHA.
CnoskeHue, BEIYATAHUE,
YMHOXEHHNE MHOTOWICHOB.
@opMyIBl COKpAIEHHOTO
YMHOXEHUS: KBAJPAT CYMMBI
Y KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH
kBajpatoB. [IpeoOpa3oBanue
L[EJI0TO BBIPAXKEHUS B
MHOTOYJIEH.

Pa3noxxeHne MHOTOUYIEHOB Ha
MHOXHTENTN. MHOTOUYJIEHBI C
oJqHOH

nepemeHHoM. KopeHb
MHorowieHa. KBagpatHsiit
TPEXUIICH; Pa3I0KEHHE
KBaJIpaTHOTO TpEXUJieHa Ha
MHOKHUTEJIH.
Anrebpandeckas IpoOb.
OcHOBHOE CBOICTBO
anredpanvecKoi

npobu. CrnoxxeHue,
BBIYMTAHUE, YMHOXKEHHUE,
JieNieHue anredpandecKux
npob6eii. CTerneHsp ¢ 1eNbIM
IOKa3aTeseM U €€ CBOMCTBA.
PannoHanbHbIe BRIpOKEHUS U

BBIPKEHUI: TIPUBOJIUTH TOI0OHBIC
cllaraeMble, pacKpbIBaTh CKOOKH B CyMMe
WU PA3HOCTH BBIPAXKEHUM.

Pemats ypaBHeHHs BUIa ax = b npu
pa3IMYHBIX 3HAYCHUAX a U b, a TaKke
HECJIOKHbBIEC YPABHEHMSI, CBOISIINECS K HUM.
Hcnonp3oBars anmnapar ypaBHEHUM 11
pelieHus

TEKCTOBBIX 33]1a4, UHTEPIIPETUPOBATH
pe3ynbrat. Mcnons3zoBaThk npocreinine
CTaTHUCTUYECKUE XapaKTEPUCTUKHU (CpeiHEee
apudmernyeckoe, pazMmax, Mojia, Me/IiaHa)
JUIS aHAJIM3a PsiJia JaHHBIX B HECIIOXKHBIX
CUTYyalMsIX. 3amUChIBATh MHOTOWICH B
CTaH/IaPTHOM BHU/IE, ONIPEIENIATh CTENIEHb
MHOTOYJIEHA. BBINONHATE cl0XKeHUe U
BBIYMTAHUE MHOTOWICHOB, YMHOKEHHE
OJ/IHOYJIEHA HAa MHOTOYJIEH M MHOTOWJIEHA Ha
MHOTOUJIEH. BBIMONHATE pa3iokeHrne MHOTO
YJIEHOB HAa MHOXUTEIH, UCTIONb3YS
BBIHECEHHE MHOKHUTEIS 32 CKOOKU U CI0c00
rpynnupoBKu. [ I[puMeHsaTh neicTBus ¢
MHOTOYJIEHAMH NP PELICHUN
pa3zHoOOpa3HbIX 3a/1a4, B YACTHOCTH MpU
pEeIIeHNH TEKCTOBBIX 33/1a4 C IOMOIIBIO
ypaBHeHUH. J{oKa3bIBaTh CIPaBEIMBOCTh
dbopMyn COKpaIEHHOTO YMHOXKEHHUS,
OPUMEHSITh UX B IPE0OPa30BaHMSIX IIEJIBIX
BBIP2YKEHUI B MHOTOWJIEHBI, a TAKXKE IS
pa3IoKEHUS

MHOTOYJIEHOB Ha MHOKUTEJIH.
Hcnonb3oBath pa3inuuHble MpeoOpa3oBaHUs
ENBIX BRIPAKEHUH MPU PELICHUH
yYpaBHEHUH, JOKa3aTEIbCTBE TOXK/IECTB, B
3a/la4ax Ha JIeJTMMOCTb, B BEIUUCICHUN
3HAYEHUI HEKOTOPBIX

BBIPXXEHUI C MOMOIIBIO KAJIBKYIATOPA.

OYKBEHHBIE JJAHHBIC;
paboTarth C
dopmynamu;

- BBITIOJIHSTH
npeoOpa3oBaHus
BBIP)KCHUH,
COJIEpIKaIllUX CTENIEHU
C LIEJIBIMU
MOKa3aTeIsIMu 1
KBaJIpaTHBIC KOPHH;

- BBITIOJTHATH
TOXICCTBEHHBIC
npeoOpazoBaHUs
paroHaIbHBIX
BBIPAKEHUI Ha OCHOBE
MPaBWJI JCHCTBUN HAJT
MHOTOWICHAMH 1
anredpanyecKuMu
TIPOOsMU;

- BBITIOJIHSATD
pasnoKeHue
MHOTOYJICHOB Ha
MHOKHUTEIH.

- MPUMEHSTH TOX/IECTBECHHbBIE
1peoOpa3oBaHus ISl pele-
HUS 3a/1a4 U3 Pa3JIUYHBIX
pas3zenoB Kypca
(HanpumMmep, 1Js Ha-
XO0XKJACHUS
HanOOJbIIETO/HAUM CHBIIIETO
3HAY€HUs BBIPAXKEHUS).




ux npeobdpazoBanus. Jlokasza
TEJICTBO TOXKIECTB.
KBanparusle kopau. CBolicTBa
apu(METHYECKIX KBAAPATHBIX
KOpHEH U UX IPUMEHEHUE K
PeoOPa30BAHMUIO YUCITIOBBIX
BBIPQKCHUHN W BEIYMCIICHUSIM.

YpaBHeHust

YpaBHeHUE ¢ OJTHOM
nepemeHHoi. Kopenn
ypaBHeHus1. CBOICTBa
YHUCJIOBBIX PABEHCTB.
PaBHOCHIIBHOCTH YpaBHEHUN.
JIuneliHOE ypaBHEHHE.
KBagparHoe ypaBHeHueE:
dhopmyna KopHeH
KBaJPaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemenue
YpaBHEHUH, CBOSIIMXCA K
JIMHEWHBIM U KBaJIPaTHBIM.
[Tpumeps! pemenus
YpaBHEHUH TPEThEU U
4eTBEPTOM CTENEHEM.
Pemenne npoOHoO -
palMOHANBHBIX YPAaBHEHMII.
VYpaBHeHUE ¢ IBYMS
nepeMeHHbIMU. JInHeiHoe
YpaBHEHUE C ABYMsI
MI€PEMEHHBIMU, IIPUMEPBI
peuieHus: ypaBHEHUI B LEIbIX
yucnax. Cucrema ypaBHEHUN
C ABYMsI IEPEMEHHBIMM.
PaBHOCHIIBHOCTD

cucteM. CucTemsl JBYX
JIMHEWHBIX YPABHEHUH C
JIBYMSI IEPEMEHHBIMU;
pelieHue noACTaHOBKOM U
cinoxxenueM. [Ipumepsr
pelIeHusi CUCTEM HEJTMHENWHBIX

Onpenensrs, ABISETCS JIU Iapa YUCE
pelIeHUEM JaHHOTO YpaBHEHUS C IBYMS
nepemMeHHbIMU. HaxoauTs myTéM nepedopa
LeJIbIe PEUICHHS TUHEHHOTO YpaBHEHUS C
IByMsl iepeMeHHbIMU. CTpoUTh Tpaduk
ypaBHEHUs

ax + by =c, rme a # 0 unmu b # 0. Pemats
rpaduueckum

CIOCOOOM CHCTEMBI JTMHEWHBIX YpaBHEHUI C
JIBYMSI TiepeMeHHBIMU. [IprumMeHsTh crioco0
MOJCTaHOBKHU U CIOCO0 CIOXKEHUS MpU
PELLIEHUHU CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU. PemaTe TEKCTOBBIE
3a/1a4M, UCIOJIb3ys B KAYECTBE
anreOpanveckoi Mo-

JIEJIM CUCTEMY YpaBHEHUU.
HNHTepnpeTupoBaTh pe3ynbTar,
MOJTYYEHHBIN IPU PELIEHUH CUCTEMBI.
Pewate kBagparusie ypaBHeHus. Haxoauts
110100pOM KOPHU KBaJPaTHOTO YPaBHEHMUSI,
UCIIOJb3Ys TEOPEMY

Buera. UccnegoBath KBaipaTHbIe
YpaBHEHUS 110 AUCKPUMUHAHTY U
kod(ddurmenTam. Pemats 1poOHbBIS
panMoHalbHbIE YPAaBHEHUS, CBOJISI pELICHUE
TaKUX YPaBHEHUH K PELUICHUIO JTUHEHHBIX U
KBa/IPATHBIX YPABHEHUM C MOCIIEIYIOIINM
VCKJIIOYEHUEM ITOCTOPOHHUX

KOpHel. PemaTh TeKCTOBbIE 3a1a4H,
UCTIOJIB3YSI KBAJpaTHBIC U JPOOHbBIE
YpaBHEHUSI.

- pelaTb OCHOBHBIE
BUJIbI PAITHOHATBHBIX
YpaBHEHUI C OJTHOM
MIEPEMEHHOM, CUCTEMBI
JIBYX YpaBHEHUH C
JBYMs [I€PEMEHHBIMY;
- IOHUMAaTh
ypaBHEHUE KaK
BOKHEHUIIIYIO
MaTeMaTHYECKYIO
MOJieb JUTsl OITMCAHUS
Y U3YYEHHS
pPa3zHOOOpa3HbIX
peabHbIX CUTYaLIH,
pelaTh TEKCTOBbIE
3a/1a4u
anredpanyecKum
METOJIOM;

- IPUMEHSATh
rpaduveckue
MIPECTaBICHUS IS
HCCIICIOBAHUS
YpaBHEHUIA,
WCCIICZIOBAHUS U
pEeLLIEHUs! CUCTEM
YPaBHEHUI C ABYMs
NIEPEMEHHBIMMU.

- OBJIQJIETh CHEIHATbHBIMU
IpUEMaMU peLICHUS
YpPaBHEHUH U CHCTEM
YPaBHEHUI; YBEPEHHO
MIPUMEHSATD
annapaTrypaBHEHUN JUIs
perieHust pa3Ho0Opa3HBIX
3aJ1a4 U3 MaTeMaTUuKH,
CMEKHBIX

MPEeIMETOB, TIPAKTUKH;

- MPUMEHSTH rpaduyeckue
MIPEACTABJICHUS IS
HCCIIEIOBaHUS YPABHEHUH,
CHUCTEM ypaBHEHHI,
cojepKanux OyKBeHHbBIC
K02 PUITUEHTHI.




YPaBHEHUH C ABYMsI
IIEPEMEHHBIMHU.

Pemenue TekCTOBBIX 33124
aNredpanvdeckuM crocooom.
JlexapToBbI KOOP/AMHATHI Ha
wiockoctu. ['paduueckas
UHTEpIIpEeTaIys YpaBHEHHUS C
JBYMsI IepeMeHHbIMU. ['paduk
JIMHEHHOTO

YpaBHEHHUS C JIByMS
IIEPEMEHHBIMU; YTIIOBON

K03 uUIMEHT IpsIMOii;
yCIIOBHE NapauIeTbHOCTH
npsameIx. ['paduxu
MPOCTEUIINX HEITMHEHHBIX
ypaBHEHUH: mapadouia,
runep06osa, OKpPYy>KHOCTb.
I'padmueckas unTepnperanus
CHUCTEM YpaBHEHUU C IByMsI
IIEPEMEHHBIMU.

Hepasencrtpa

YucnoBble HEPABEHCTBA U UX
cBoiicTBa. HepaBeHCTBO ¢
OJHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB.
JIuHeitHbIe HEpaBEHCTBA ¢
OJIHOM IEPEMEHHOM.
KBanpaTHble HepaBeHCTBaA.
CucrteMbl HEpaBEHCTB C OJIHOM
TIEPEMEHHOM.

DopMynHMpOBaTh U I0Ka3bIBaTh CBOMCTBA
YHUCIIOBBIX HEPABEHCTB. M conb30BaTh
anmnapaTr HEpaBeHCTB I OLIEHKU
HOTPENIHOCTH ¥ TOYHOCTH MPUOTKEHHS.
Haxonuts nepeceuenue u o0beiuHEHUE
MHOECTB, B YACTHOCTH YUCIIOBBIX
IIPOMEXKYTKOB.

Pewrars nunelinble HEpaBeHCTBA. Pemars
CHUCTEMBI JIMHEWHBIX HEPABEHCTB, B TOM
YHUCJIE TAKUX, KOTOPBIE 3aIIMCaHbI B BUJC
JIBOMHBIX HEpaBeHCTB. Pemars ypaBHeHUs
TPEThEN U YETBEPTON CTENIEHU

C IOMOIIBIO PA3JIOKEHUS HA MHOXKUTEIH U
BBE/ICHMS

BCIIOMOTaTEJIbHBIX IEPEMEHHBIX, B
YaCTHOCTH peniaTh OMKBaIpaTHbBIE
ypaBHeHus. Pemarts 1poOHbIE
palroOHaNIbHBIE YPABHEHUS, CBOS UX K
LIEJIBIM YPABHEHMSIM C MOCIIEAYIOIEN
MPOBEPKOI KOPHEH.

Pemate HepaBeHCTBa BTOPOU CTENEHHU,
HCIIOJIB3YS

rpauyeckue npeAcTaBIeHus.
Hcnoip30BaTh METO

MHTEPBAJIOB JUJIsl PELICHUS HECTIOKHBIX
paloOHaIbHBIX

HEPABEHCTB.

CrpouTth rpaduku ypaBHEHUH ¢ IBYMS
IIEPEMEHHBIMU

B IPOCTEHIINX CIIydasix, Korjaa rpadgukom
ABJIAETCS

npsiMas, apaboJia, TurepooJia,
OKpYXHOCTB. Mcrosib30BaTh UX U1
rpauuecKoro pereHusi CUCTeM ypaBHEHUN
c IByMs nepeMeHHbIMU. Pemiate crioco6om
MIOJCTAHOBKU CUCTEMBI [BYX YPABHEHUU C
JIBYMS [IEPEMEHHBIMU, B KOTOPBIX OJHO
ypaBHEHUE NIEPBOM CTENEHH, A IPYroe —

- IOHUMATb U
MPUMEHSITH
TEPMHUHOJIOTHUIO U
CHUMBOJIHKY,
CBSI3aHHBIE C
OTHOILLIEHUEM
HEPaBEHCTBA,
CBOMCTBA YHCIIOBBIX
HEPABEHCTB;

- peliaTth JTUHEHHbIE
HEPaBEHCTBA C OJTHON
MePEMEHHON U UX
CUCTEMBI; peliaTh
KBaJIpaTHBIC
HEPABEHCTBA C
OIIOPOH HA
rpaguyeckue
Mpe/ICTaBJICHHUS;

- pa3HOOOpa3HBIM MpUEMaM
JI0Ka3aTeIbCTBa
HEPaBEHCTB; YBEPCHHO
NPUMEHATH ammapar
HEPaBEHCTB ISl PEIICHUS
pa3HooOpa3HbIX
MaTeMaTHYECKHUX 3314 U
3a71a4 U3 CMEKHBIX
NpPEIMETOB, TPAKTUKH;

- IPUMEHSATH TpaduuecKue
MPEICTABICHUS IS
UCCJICIOBaHUsI HEPABCHCTB,
CHCTEM HEpPaBEHCTB,
coJepKalmnx OyKBEeHHbIE
K03 pUIIMEHTBHI.




BTOPOU CTEIICHH.

PemaTh TeKCTOBBIE 331a4M, UCIIOJIb3YS B
KaueCcTBe

areOpanyeckoil MOJENT CUCTEMY
YPaBHEHUH BTOPOU CTENEHHU C JBYMS
NEPEMEHHBIMU; pEIIaTh COCTABJICHHYIO
CUCTEMY, HHTEPIIPETUPOBATH PE3YJIbTAT

- IPUMEHSTH anmapar
HEPaBEHCTB IS
peleHus 3a1a4 U3
pasIMYHBIX Pa3CiIoB

Kypca.

OcCHOBHBIE IOHATHUS.
UYucnosele QyHKIUH.

3aBUCUMOCTH MEXKITY
BeauunHaMH. [loHsTue
¢dbyakuuu. O061acTh
OTIpe/IeTICHUSI U MHOYKECTBO
3HaueHni GyHKIU. CriocoOb
3ananus ¢pyHkuuu. ['padux
¢byukuun. CoiicTBa
(GbyHKIMM, UX 0TOOpakeHHe Ha
rpaduxke. [Ipumeps! rpapukon
3aBHCUMOCTEMN, OTPaKaroIINX
peanbHBIE MPOIECCHI.
Uwucnosie GyHKIINAH.
OyYHKIIMHU, ONTUCHIBAIOLINE
pSAMYIO U

O6partnyto
MIPOMOPIIMOHABHBIE
3aBUCHUMOCTH, UX TpapuKu U
cBoiicTBa. JIuneinas
dbysakuus, e€ rpaduk u
cBoiicTBa. KBanpaTtnunas
byHkus, e€ rpaduk u
cBoiicTBa. CTeneHHbIe
(YHKIMY ¢ HATypalIbHBIMU
nokasaTeJsiMu 2 U 3, ux
rpaduku u cBOMCTBA.
I'paduku pynkImit:
KBaJIpaTHOTO KOPHS ,
KyOHW4ecKOro KOpHs, y =| X |

Boraucnare 3HaueHust QyHKIUH, 3aJaHHOH
(dopMyII0#i, COCTABIISITH TAOJIUIIBI 3HAUCHU T
¢ynkuuu. [lo rpapuky GyHKINN HAXOAUTH
3Ha4YeHre (QYHKIIUH 110 H3BECTHOMY
3HAYEHUIO apTyMEHTa U PeIIaTh 0OpaTHYIO
3az1avy.

Crpouts rpaduxu npsmoit
MPONIOPIIHOHATEHOCTH U

JUHENHON (yHKIIMH, ONTUCHIBATh CBOMCTBA
atuX ¢yHKuui. [loHnMaTe, Kak BIUsSET 3HAK
ko3 durmenta k Ha pacnosioxeHue B
KOOPAMHATHOH MJIOCKOCTHU Tpaduka
bynakun y = kx, rae k # 0, kak 3aBUCHUT OT
3Haye-

HUl k 1 b B3auMHOE pacrosioxeHue
rpa¢ukoB nByX pynkmuit Buga y = kx + b.
WutepnperupoBats rpadu-

KU peabHbIX 3aBUCUMOCTEH, ONNCHIBAEMBIX
dbopmyna-

mMuBuaay=kx, rnek #0uy=kx +b.
Bbruncnare 3HaueHus GyHKIUH, 3aJaHHON
dbopmynoii,

a TaKkKe IByMs U TpeMs hopMyliaMu.
OnuceiBath

CBOICTBA (DYHKIIMI HAa OCHOBE UX
rpau4ecKoro npeCTaBIeHHs.
WuTepnperupoBath rpadMKu peabHbIX
3aBucuMocTell. Tlokas3biBaTh cxeMaTHUYECKH
MOJIOKEHHME Ha KOOPAMHAT HOM MIOCKOCTH
rpa¢ukoB QyHKIMA y =ax 2,y =ax 2 +n,
y=a(x—m) 2. Crpouts rpadpuk GyHKIUU

- IOHUMATh U
UCIIOJIb30BATh

(G yHKIIMOHAJIbHbBIE
MOHSATHUS U SI3BIK
(TEepMUHBIL,
CHUMBOJIYECKHE
0003HaYCHMS);

- CTpOUTH rpauku
3JIEMEHTaPHBIX
byHKIMII;
WCCIIeJIOBATh
CBONCTBA YHCIIOBBIX
(GYHKIIUN HA OCHOBE
U3yUYEHUS TIOBEJICHUS
uX rpaukos;

- IOHUMATh (PYHKITUIO
KaK BOKHEUITYIO
MaTeMaTU4ecKyro
MOJIeNb JUIsl ONTUCAHUS
MPOLIECCOB U SIBICHUI
OKpYXKaloIIero Mupa,
MPUMEHSITh
(byHKIIMOHATBHBIH
A3BIK JUIS1 OTIMCAHUS U
UCCIIeIOBaHUS
3aBHUCHUMOCTEN MEX]Ty
buznyecKuMu
BEJTMYMHAMMU.

- IPOBOJIUTH HUCCIIECIOBAHMS,
CBSI3aHHBIC C U3YYCHUEM
CBOMCTB QyHKIIUH, B TOM
YUCJIe C UCT0JIb30BaHUEM
KOMIIBIOTEpPA; HA OCHOBE
rpadMKOB U3y4EHHBIX
byHKIUHA cTpouTh OoJiee
CIIOKHBIE TpadUKH
(Kyco4yHO-3alaHHBIE, C
«BBIKOJIOTBIMH» TOYKAMU H
T. 1.);

- UCIIOJIb30BaTh
(YHKIIMOHATBHBIE
MpEeJCTABICHUS U CBOMCTBA
GYHKIUN IS penIeHUs
MaTeMaTUYeCKUX 3aJ1ad U3
pa3IMYHBIX pa3JesioB Kypca.




y =ax 2 + bx + ¢, yMeTh yKa3bIBaTh
KOOP/AMHATHI BEPIIMHBI TapadoJIbl, €€ 0Ch
CUMMETPHUH, HAIIPaBJICHUE BETBEU
napaboJIbI.

N3o06paxaTs cxeMaTu4ecku rpapux
GyHKIHH Y = X N

C YETHBIM U HEUETHBIM n. [IoHMMAaTh CMBICIT
3anuceil. MimeTs npencraBiieHue O
HaXOKJIECHUU KOpHEH n-U

CTENEHNU C ITOMOIIBIO KAIBKYJISITOpa

YHucnosbie [TonsiTue yncnoBou [TpuMeHsTh HHACKCHBIE 0003HAYCHUS JISI - IOHUMATh U - pematb
MOCJIEIOBATEIIBHOCTH | MOCIIEI0OBATEIIbHOCTH. YJICHOB MOCeA0BaTeIbHOCTEN. [I[pUBOUTE | MCIIOIB30BATH SA3BIK KOMOWHUPOBAHHBIE 33/1a4H C
3ajaHue MoCIeI0BaTEIbHOCTH | MPUMEPHI 3aJJaHusl MTOCIIeI0BATETLHOCTEN MOCJIeI0BATENILHOCTEN | MpUMEHEeHUEM GOPMYI MM-TO
peKyppeHTHOU popmymoit u dbopMyIoi n-To WieHa U PeKyppPEeHTHON (TepMUHBI, 4J€HAa U CYMMBI TEPBBIX I
(dhopmysoit n-ro uieHa. bopmyIoi. CHMBOJINYECKHE YJIEHOB apuPMETHIECCKON U
Apudmernueckas u BoeiBouTh popMmysibl n-ro uieHa 0003HauYeHNUs); reoMeTpUIECKOMI
reoMeTpHuUecKasi IPOrPECCHH. | apu(PMEeTHIECKOM - IPUMEHSATH MpOTPECcCuil, MpUMEHSS TpHU
DopmyItbl MPOTPECCUU U TEOMETPUIECKOMN bopMyIBI, CBI3aHHBIE | DTOM ammapar
N-ro uieHa apuQMeTHYecKOi | MPOTrpecCHH, CyMMbI IEPBHIX N YICHOB c apu(mMeTnyeckoi 1 | ypaBHEHHUH U HEPaBEHCTB;
U T€OMETPUYECKOM apuMETUIECKONU U TEOMETPUUECKON F€OMETPUYECKOMN - IOHUMATh
MIPOTPECCUil, CyMMBI ITEPBBIX IIPOTPECCHU, pelIaTh 33aJ1a4H C MpPOrpPECCUsIMH, U apu(pMEeTUUYECKYIO U
n-x ujaeHoB. M3o0paxkenue UCIIOJIb30BaHUEM ITUX (POPMYIL. armapar, reOMEeTPUYECKYIO
YJIEHOB apu(pMeTnyecKoi Jloka3bIBaTh XapaKTEPUCTUIECKOE chopMHUpPOBaHHBII nporpeccuu Kak pyHKIHU
Y TEOMETPUYECKOMN CBOMCTBO apu(pMETHUECKOH U IIpU U3Y4EHUU HAaTypaJlbHOTO apryMeHTa;
MIPOrpeccuil TOUKaMu F€OMETPUYECKOU MPOTPECCUN. JIpYTUX pa3/iesioB CBSI3BIBATh
KOOPAMHATHOM IJIOCKO- Kypca, K peLlIEeHHIO apu(MeTHYeCKyro
cTu. JIuHelHslil 1 3a7a4, B TOM YHUCJIE C | IPOTPECCUIO C TUHEHUHBIM
SKCIIOHEHIIMAJIBHBIN POCT. KOHTEKCTOM U3 pPOCTOM, T€OMETPUYECKYI0 —
CnoxHbl€ MPOLICHTBHI. peabHOM KU3HMU. C 3KCIOHEHIMAIIbHBIM
pOCTOM.
OnucarenpHas [IpencraBnenue naHHbIX B 3HaTh ONpEJEICHUE U CBOMCTBA CTEIIEHH C - HAay4UTCs | - MPUOOPECTHU MEPBOHA-
CTaTUCTUKA BH/JIE TaOIHII, Harpamm, 1eabIM nokazarenem. [ [puMeHs T CBOMCTBA | UCMOJB30BATH YaJIbHBIA OIBIT OpraHu3aluu
rpaduxos. CryyaitHas CTEINEHU C LEIbIM MpOCTEUIINE cOopa TaHHBIX MIPU
W3MEHYUBOCTD. MOKAa3aTeJIeM MPHU BBITIOJIHEHUH CIocoObI MIPOBEJECHUU OIIpoca
Craructuueckue BBIYHCIICHUH U TpeoOpa3oBaHUuU MpE/ICTABICHUS 1 | 00LIeCTBEHHOTO MHEHHS,
XapaKTepUCTUKH Habopa BbIpakeHMil. Vcrnonp30BaTh 3aMuch YUCen aHaIn3a OCYIIECTBJIATh UX aHAIU3,
JAHHBIX: CpEe/IHEE B CTaHJIAPTHOM BUJE JIJISl BBIPAKEHUS U CTaTUCTUYECKUX MPEICTABIATh PE3YJIbTATHI
apudmeTnyeckoe, MeIaHa, COTIOCTaBJICHUS Pa3MepPOB 0OBEKTOB, JTAHHBIX. ompoca B BUJe TaOIHIIHI,




HauOOJbIIIee U HANMCHbIIIEE
3HAUEHUSs, pa3Max.
IIpencrasnenue o
BBIOOPOYHOM HCCIICIOBAaHUH.

CnygaitHbie COOBITHS
Y BEPOSITHOCTH

[TonsATHE O CIly4allHOM OIIBITE
Y CITy4yaltHOM COOBITHH.
Yacrora ciydaitHOTO
COOBITHSL.

CratucTuueckuil moaxo1 K
TIOHSITHUIO BEPOSITHOCTH.
BepostHocTn
MIPOTHUBOTIOJIOKHBIX COOBITHH.
HezaBucumbie coObITHSA.
YMHOXEHNE

BeposiTHoCcTeN. JlocTOBEpHBIE
Y HEBO3MOJKHBIE COOBITHSI.

PaBHOBO3MOXKXHOCTH COOBITHIA.

Knaccuueckoe onpenenenne
BEPOSITHOCTH.

Kombunaropuka

Pemenne koMOMHATOPHBIX
3a/1a4 mepedbopom
BapuaHToB. KoMmOnHaTopHoe
MIPaBUIJIO YMHOKEHHUS.
[TepecranoBku

u (axTopuai.

JUIMTEJIBHOCTH IIPOLIECCOB
B OKPY’>KaIOILIEM MUDE.

[IpuBOIUTE ITPUMEPBI PENPE3CHTATUBHON U
HEpEeTPE3eHTAaTUBHOM BEIOOPKU. 3BNeKaTh
UHPOPMALKIO U3 TAOIHI YaCTOT
OpPraHM30BBIBATH MHPOPMALIHIO B BHJIE
Ta0JIUI YaCTOT, CTPOUTH UHTEPBAJIbHBIN
pAn.

Hcnonb30BaTh HarsgIHOE MIPEICTaBICHHUE
CTaTHUCTUYECKOI MH(OpMAILINK B BUJIE
CTOJIOUATBIX M KPYTOBBIX

Jarpamm, MoJMroHoB, THCTOTPaMM.
BoinonHuTh iepe6op BceX BOZMOXKHBIX
BapHaHTOB IS IepecyéTa 0ObEKTOB U
koMOuHarwmii. [IpumeHsTs npaBuio
KOMOMHATOPHOTO YMHOKEHHUSI.
PacrioznaBath 3ajaun Ha BBIYMCIICHHUE YHCTIA
MEepECTAaHOBOK, pa3MENIEHUM, COYETaHUN 1
IIPUMEHSATH CO-

OTBETCTBYIOITHE (HOPMYJIBI.

BrraucasaTe 4acToTy CIIy9aifHOTO COOBITHSI.
O1ieHUBaTh BEPOSATHOCTH CIIy4allHOTO
COOBITHS C TOMOUIBIO YaCTOTHI,
YCTaHOBJIEHHOM OIIBITHBIM ITYTEM.
Haxonuthb

BEPOSITHOCTH CIIy4aifHOTO COOBITHS Ha
OCHOBE KJIaCCUYECKOTO ONPEIEICHUS
BEpOSATHOCTH. [IpUBOINTE TpUMEPHI
JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITUI

AuarpaMmal.

- HaXOUTh
OTHOCUTEIIHLHYIO
4acTOTY U Be-
POSITHOCTH
CIy4alHOTro
COOBITHSL.

- IPUOOPECTHU OMBIT MPO-
BEJCHHUS CIy4alHBIX
SKCIEPUMEHTOB, B TOM
YUCIIe C TOMOIIBIO
KOMIIBIOTEPHOTO
MOIETINPOBAHMS,
MHTEpIpeTaluu UX pe3yibTa-
TOB.

- HAYYHUTCS pelIaTh
KOMOWHATOpHBIE
3a/7a4M Ha Ha-
XOKJIEHUE YhcIia
00BEKTOB MU
KOMOWHAIIWIA.

- TOJYYUT BO3MOXKHOCTD
HAaY4YUTHCSI HEKOTOPBIM
CIlelMalIbHBIM MpUEéMaM
peureHuss KoMOUMHATOPHBIX
3ajad.

Conepxanue y4eOHOro npeamera, Kypca
APUDOMETUKA

PanmoHanbHbBIE YKCIA. PacmnpeHHe MHOXKCECTBA HATYPAJIbHBIX YHUCCII 1O MHOXKECTBA LCJIbIX. MHoOKeCTBa LIEIBIX YHMCENl 10 MHOXKECTBA palnOHAJIBHBIX.
PanmoHanpHOE YHCJI0 KaK OTHOIIICHUE m/n, rac m — 1eJI0C YUCJIO, N — HATYPAJIBbHOC. Crernens ¢ OCIBIM ITIOKa3aTCJICM.
HeﬁCTBHTeHBHBIe "II/ICJ'Ia.KBaI[paTHHI\/’I KOpPCHb U3 YUCJIA. KOpeHB TpeTLeﬁ CTEICHHU. 3aMHuCh KOpHeﬁ C IIOMOIIIBIO CTCIICHU C I[p06HBIM IMOKa3aTcJIEM.

[Tousitue 00 HppalluOHAJIBHOM YHUCIIC. I/IppaI_II/IOHaJ'IBHOCTB quciia 1 HCCOU3MECPUMOCTb CTOPOHBI U AWArOHAJIUM KBaapara. HCCHTI/I‘-IHBIC HpI/I6J'II/I)KCHI/I$I
HppalruOHAJIBbHBIX YUCCIL.




MHOXEeCTBO HCﬁCTBHTQHBHBIX qucell; MpeacTaBJICHUC I[CﬁCTBHTGJILHBIX qpcell 0ECKOHEUYHBIMHU JACCATUYHBIMUA Z[pO6SIMI/I. CpaBHeHI/Ie I[GflCTBHTGJIBHLIX
YHUCCII.

KoopaunaTthas npamas. M300pakeHne yrces TOUKaMu KOOPAUHATHON NpsAMOi. YHCII0BbIE TPOMEKYTKHU.

W3mepenusi, npuOIMKeHusl, OLeHKH. Pa3Meppl 00bEKTOB OKPYKAIOLIETr0 MHpa (OT 3JIEMEHTAPHBIX YacTHIl 10 BceneHHo), AMUTEeIbHOCTh IPOIIECCOB
B OKpY)XarollleM MHUpe. BbiaeneHne MHOXKUTENS — CTENEHU JIeCATU B 3anucu yucia. [Ipubnmx€HHoe 3HaUeHUE BEIMYMHBI, TOYHOCTh MPUOIMKEHHUS.
[Ipuknaka u OEHKa pe3ylbTaTOB BBIYUCICHUMN.

AJI'EBPA

Anrebpanueckue BeIpakeHHs. bykBeHHBIE BRIpaKEHUS (BBIPAXKEHUS C MIEPEeMEHHBIMH). YncaoBoe 3HaueHne OyKBEHHOTO BhIpakeHus. JlomycTumblie
3Ha4YeHUs1 IepeMeHHbIX. [loacTaHoBKa BBIpaXEHUH BMECTO IEPEMEHHBIX.

[IpeobpaszoBanue OYKBEHHBIX BBIPAKCHHI Ha OCHOBE CBOMCTB
apugmeTnieckux aencTeuil. PaBeHcTBO OyKBEHHBIX BhIpakeHHH. ToxaecTBO.

Crenens ¢ HaTypaJbHBIM IIOKA3aTCIIEM H e€ cBoiicTBa. OZ[HO‘IJ'IGHI)I H MHOTOWIEHEI. CTelneHb MHOTOYJICHA. CJ'IO)KCHI/IG, BbIYUTAHUEC, YMHOXCHHC

MHOTO4IEHOB. POpMYIbl COKPAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl U KBaapaT pasHocTu. Popmyna pasHOCcTH KBajpaToB. [IpeoOpazoBaHue 1enoro
BBIPAKEHUS B MHOTOWIECH. Pa3iokeHne MHOTOWIEHOB HAa MHOXUTENW. MHOroujeHbl ¢ oAHoM mnepemeHHOW. Kopens mHorowiena. KBaaparHbiil
TPEXWIEH; Pa3JIOKEHHE KBAAPATHOTO TPEXUTICHA HA MHOKUTEH.

Anrebpanueckasi 1poOb. OCHOBHOE CBOMCTBO anreOpanueckoil apodu. CrokeHue, BBIUMTAHHWE, YMHOXKCHHE, JECJICHHE anreOpandecKux ApoOeit.
CreneHb ¢ EIbIM MOKa3aTeJIeM U €€ CBOWCTBA.

PanyonanbHble BEIpakeHHS U UX MpeoOpa3oBaHus. JJoka3aTeabCTBO TOXKAECTB.

Ksanpatusie kopuu. CBoiicTBa apudMeTHYeCKMX KBaJpaTHBIX KOpPHEM W UX NpPUMEHEHHWE K MpeoO0pa3oBaHHMIO YHCIIOBBIX BBIPRKEHUU U
BBIYHCIICHUSM.
YpaBHeHusa. YpaBHeHue ¢ oHo# nepeMeHHol. Kopuu ypaBHeHusa. CBOMCTBa YUCIOBBIX PAaBEHCTB. PABHOCHIIBHOCTH ypaBHEHUH. JInHEiHOE ypaBHEHHE.

KBagparnoe ypaBHeHue:hopmysia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHe HUiA, CBOASIIMXCS K JIMHEHHBIM M KBaJIPATHBIM.
[Ipumeps! perieHus ypaBHEHUN TpeThel U 4eTBEPTOU cTeneHer. Pemenne qpoOHO-pallMOHAILHBIX YPAaBHEHUH.

YpaBHeHHE ¢ ABYMs NepeMeHHbIMU. JIMHEeliHOe ypaBHEHUE C IBYMS IEPEMEHHBIMH, IPUMEPHI PELICHHS YPABHEHUN B LI€JIBIX UHCIIAX.

Cucrema ypaBHEHHI ¢ JABYMs INepeMEeHHbIMU. PaBHOCMIBbHOCTH cucTteM. CHCTEMBbI JIBYX JHWHEHHBIX ypaBHEHUM C ABYMS NMEPEMEHHBIMH; PELICHUE
MOICTAHOBKOM U cioxeHueM. [Ipumepsl peleHus: CucTeM HeJIUHEHHBIX YPaBHEHUN ¢ IBYMSI IE€PEMEHHBIMU.
Pemrenne TeKCTOBBIX 3a7a4 aNredpanueckuM crocoOom.

JlexapToBBI KOOPJIMHATHI HA IJIOCKOCTH. ['padmueckas uHTepuperanus ypaBHEHUS C ABYMS MepeMeHHbIMU. ['paduk TMHEHHOrO0 ypaBHEHHs C IBYMS
MePEMEHHBIMHU; YIII0BOH KO3 (PUIIMEHT MPsAMON; yCcI0BHE apauIeIbHOCTH MpAMBIX. [ paduku mpocTelnX HeMMHEHHBIX ypaBHEHHI: mapabona, runepooia,
OKPYKHOCTb. ['paduiueckas UHTepIipeTalus CUCTEM ypaBHEHUH C JBYMS ITE€pPEMEHHBIMHU.

HepapencrtBa. UncnoBble HEpaBEHCTBA U UX CBOWCTBA.

HepaBenctBo ¢ onHoil mepemeHHOW. PaBHOcuIbHOCTH HepaBeHCTB. JIMHeiiHbIe HEpaBeHCTBAa ¢ OAHOW NepeMeHHOW. KBagpaTHbie HepaBEHCTBA.
CucTteMbl HEpaBEHCTB C OJJHOM MEepEMEHHOM.

OYHKIUU
OcHOBHBIE TIOHATHS. 3aBUCUMOCTU Mexay BenuuuHamu. [lonsrue dynkiuu. O6macTe ompeneneHuss 1 MHOXKECTBO 3HaueHUH (yHkiuu. CrnocoObl

3ananus pyHkuuu. I'paduk pynkuun. CoiictBa QyHKIMM, nX oToOpakeHue Ha rpaduke. [Ipumeps! rpadUKoB 3aBUCUMOCTEN, OTPAXKAIOLUIUX pPeabHbIe
IIPOLIECCHI.

Yucnosble ¢yHkuuu. DyHKIMM, OMHCHIBAIOIINE NPSAMYIO U OOpaTHYIO MPOMOPLUOHATIbHBIE 3aBUCUMOCTH, WX Ipaduku U cBoiicTBa. JIMHelHas

¢bynkuus, e€ rpaduk u cpoiictBa. KBanparnunas gynkuus, e€ rpadux m coiictBa. CTeneHHble (YHKIMU ¢ HaTypaJbHBIMU MOKa3aTeNlsIMU 2 U 3, UX
rpaduky u coiicta. Ipaduxu Gpysxumit y =V x, y =\ x, y = \x\.



Yucnosele niocienoBaTenbHOCTH. [IoHATHE YHCTIOBOM MOCIEIOBATENBHOCTH. 3a/laHie TIOCIE0BATEILHOCTH PEKYPPEHTHOHN hopMyIiol U Gpopmyioi n-
ro 4JeHA.

Apudmerndeckass U reoMerpuueckas nporpeccud. @opmynsl n-ro wieHa apuPMETHYECKOW UM T€OMETPUYECKOW MPOTrpeccuid, CyMMBbI HEPBBIX 71-X
wieHOB. M300paxkeHune wieHOB apu(pMETHUYECKON U TeOMETPUUYECKOM MpOrpeccHil TOYKaMH KOOPIMHATHOW IUIOCKOCTH. JIMHEWHBIA U
SKCHOHEHIMANbHBIA pocT. ClI0KHbIE IPOLIEHTHI.

BEPOATHOCTDb 1 CTATUCTUKA

OnucarenbHas cratuctuka. IlpeacraBneHue paHHBIX B BUAEe Tabiuuul, auarpamm, rpadukoB. CnydaiiHas u3MeH4YMBOCTh. (CTaTHUCTHYECKHE
XapaKTepUCTHKU HaOOpa JaHHBIX: CpeJHee apu(PMeTHIeCcKoe, MeInana, HanOoJbIlee 1 HauMeHblIee 3HaueHus1, pa3max. [IpeacraBienue o BBIOOpOUHOM
HCCIICJOBAHUN.

CnyuaifHble COOBITHSI U BEPOSTHOCTh. [loHATHE O CllydalHOM ONBITE U CIydyaHOM coObiTHH. YacToTa ciydaitHOTO COOBITHA. CTaTUCTHYECKUM
MOAXO0Jl K MOHSATHIO BEPOSITHOCTU. BEpOoATHOCTH MPOTHBOIOIOKHBIX cOObITUH. He3zaBucuMmble coObITHS. YMHOXEHUE BeposTHOCTEH. JlocTOoBepHBIE U
HEBO3MOXHBIE COObITUS. PaBHOBO3MOKHOCTH cOObITHI. Knaccuueckoe onpeseseHne BEpOSTHOCTH.

Komb6unaropuka. Pemenne koMmOMHaTOpHBIX 3a/1a4 nepebopoM BapuanToB. KomOuHaTopHOE TpaBuiio yMHokeHus. [lepectaHoBku U dakTOpHUal.

JIOTKA U MHOXECTBA
TeopeTnko-MHOXKECTBEHHbIE MOHATHS. MHOECTBO, 3JIEMEHT MHOXECTBA. 3aJlaHHE€ MHOXKECTB IEPEUUCIIEHUEM 3JIEMEHTOB, XapaKTEPUCTHUYECKHM

cBorictBoM. CTtaHmapTHhIE 0003HAYEHUSI YUCIOBBIX MHOXECTB. [lycTroe MHOXkecTBO U ero obo3HadeHue. [lommuoxkecTBo. OObeIMHEHNE U TIEpEeCceUCHUE
MHOJKECTB, Pa3HOCTh MHOKECTB.

Nnnroctpanns OTHOIIEHH MEXy MHOKECTBAMHU C IOMOIIBIO Iuarpamm Oiiiepa — Benna.

DOnemeHTHI JOTUKH. [IoHsATHE O PAaBHOCWIBHOCTH, CIEIOBAaHUU, YIOTpeOIeHHE JIOTUUECKUX CBS30K eclu ..., MO ..., 8 MOM U MOJIbKO 8 MOM clydae,

JIOTUYECKUE CBA3KU U, UTU.
MATEMATUKA B UICTOPMYECKOM PA3BUTUN

Uctopusa dbopmupoBaHus NMOHATHS YHCA: HaTypallbHbIE YUCNa, APOOHU, HEAOCTATOUYHOCTHh PAI[MOHANBHBIX YHCET JJIsl T€OMETPUYECKUX HW3MEPEHHI,
upparmoHanbHble yuciaa. CTapuHHBIE CUCTEMBI 3anucu uucen. JIpoou B BaBunone, Erunte, Pume. OTkpbiTHE necsITUUHBIX apoOeit. CTapuHHBIE CUCTEMBI
Mep. JlecsaTuunbie 1podu u MeTpuueckas cucteMa mep. [losBiaenue oTpunaTeabHpIX yncen u Hyis. JI. Marauukuid. JI. Ditnep.

3apoxxaeHue anreopsl B Heapax apudmeruku. An-Xopesmu. Poxnenune OykBeHHOW cumBosmku. I1. depma, ®@. Buer, P. [lekapt. Ucropus Bompoca o
HaxoXaeHuu (HopMys KOpHeH anreOpanyecKux ypaBHEHHl, HEPa3peUIMMOCTh B pajKanaxX ypaBHEHUH creneHH, Oonbmied ueTelpéx. H. Tapranbs, k.
Kapnano, H. X. A6enp, 3. I'anya.

N3o00perenne Metoja KOOpAWHAT, MO3BOJISIIOIIETO MEPEBOJUH, MeOMETpHUecKue OO0beKThl Ha s3bIk anreOpel. P. Jlekapt u I1. ®@epma. [Ipumepsr
Pa3JIMYHBIX CUCTEM KOOPJMHAT HA TUIOCKOCTH.

3amauya Jleonapno Iluzanckoro (dubonauum) o kponukax, uucia dubonauuu. 3amaya o maxmaTHOW Jocke.MICTOKM TeOpuU BEPOSTHOCTEH:
cTpaxoBoe neino, azapTHbie urpsel. [1. ®epma u b. [lackans. f. bepuynnu. A. H. Konmoropos.



TemaTn4eckoe IJIAHUPOBaHUE

7 kiacce
No I'naBa Bcero wacos
1 | [oBropenwue 3
2 | BelpaskeHwus, TOK/IeCTBA, YPAaBHEHUS 22
3 | OyHKIMH 11
4 | CreneHb ¢ HATYpalIbHBIM TTOKa3aTeIeM 11
5 | MHorounessl 17
6 | DopMyIibI COKpaILIEHHOrO YMHOKEHHS 19
7 | CucreMbl TMHEHHBIX YpaBHEHUI 16
8 | [loBTOpeHue Kypca anredps 7 Kiacca 3
Hroro 102
8 kuace
No I'naBa Bcero wacos
1 | PartmonanbHbie ApoOH 23
2 | KBagparHble KOpHU 19
3 | KBagparHbie ypaBHEHUS 21
4 | HepaBeHcTtBa 21
5 | Crenens ¢ 1enpIM MokKazaTesieM. JJIeMEHThI CTATUCTUKH. 11
6 | [ToBTOpeHHE 7
HTroro 102
9 kaacce
No ['naBa Bcero gacos
1 | KBagparuunas GhyHKIus 22
2 | YpaBHEHHUs M HEpPABEHCTBA C OJITHOM EPEMEHHOU 15
3 | YpaBHEHUs 1 HEpABEHCTBA C JIBYMs IEPEMEHHBIMU 17
4 | Apudmerndeckas U TeoMeTpHUECcKasi IPOrpeccuu 15
5 | DnemMeHTbl KOMOMHATOPUKH 13
6 | UtoroBoe moBTopeHune 20
Hroro 102
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