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Tembl o MaTeMaTHKe 1JIs1 HocTynaomux B 10 guznko-maremaTndeckuii, 10
HHpopMannoHHo-MaTeMaTn4yecknii U 10 pusuko- texunuecknii kaacceol HIxosant
KocMOoHaBTHKH B 2020 roay

KsanpaTtubie ypaBHennus. Ksangpatuunas 3asucumocts. CBoiictBa u rpaduk QyHKmumM ¥ = X2,
KBanpaTHbIil KOpeHb M €ro cBoiicTBa. ApupMeTHUecKUil KBaApaTHBIM KOPEHb U €ro CBOWMCTBA.
HuckpumunanT. ['padmdeckoe pemeHrne KBaJIpaTHBIX ypaBHeHHH. Pacmoroxenne mapaOoibl B
3aBUCUMOCTH OT KO3 (DHITMEHTOB.

MuorouJjiensl. MHOTOUWIEHB OT ONHOW mepeMeHHO. CyMMa W MpOW3BEIEHHE MHOTOYICHOB.
PaznoxuMocTs MHOTOUIEHOB Ha MHOXKUTENHU. Jlenenue ¢ octaTkoM. CxeMa JeleHus «yTOJIKOM.
3nauenne MHorouneHa. Teopema besy. Kopens MHorounena. Teopema ["aycca o pannoHaqIbHBIX
KopHsX. Pa3noykeHue kBaJapaTHOro TpéxduieHa Ha JUHEWHble MHOXHUTenH. Teopema Buera mns
KopHeil kBagpaTHoro TpéxuwieHa. ObparHas Teopema Buera.

Adaredpanyeckue apodu. O6nacte onpeneneHus anredpandeckoil Apoou. OCHOBHOE CBOWMCTBO
anreOpamdeckux apooOeit. Cokpamenne anreOpanmdeckux napobei. CrokeHre, BBIUYUTAHUE,
YMHOXEHHE W JeTieHHe anreOpandeckux npooOeit. [IpumeHenne npoOeil K pelreHrro JTHHEHHBIX
YPaBHEHUH C MApaMETPOM.

Beipaxenus ¢ paaukaiamu. CTeneHb ¢ palMOHAIBHBIM mMoka3aTtejieM. OCBOOOXKIECHUE OT
UPpPAIMOHANIBHOCTH B 3HaMeHarene. CTemneHb ¢ mokasaTteieM 1/2, cTeneHs ¢ mokaszarenem M/2.

v P ik y — i v
Kybnueckuit koperb. OyHKIMU ¥ = X" 1 vy = et [NapannensHbIi IepeHoC rpaduka GyHKITUH.

Apudmernueckuii KOpeHb M-0il CTEeTeHW W3 HeoTpulaTenbHoro uucna. [IpaBmma gevictBus c
KOpHSAMH N-ii crenenu. Pemenue OukBanpaTtHoro ypaBHeHHs. CTeneHb € palMOHAIbHBIM
nokazateneM. lIpow3BezeHre W OTHOIIEHUS CTENEHeW ¢ pa3HbIMH OcHOBaHUAMH. Jlorapupm
CTETEeHHU C PallMOHAJIBHBIM ITOKa3aTelIeM.

Tpuronomerpuyeckue (yHKIMM HampaBJieHHOro yria. M3oOpaxenune yria Ha
TPUTOHOMETPHUYECKOH OKPYHOCTU. II0BOPOT MOJIOKUTEIBHOIO Jyda OCH abCIMCC Ha Yroa .
Yron orpunarenbHoOil BennuuHBL TpuroHomerpudeckue (GyHKIMM HAmpaBiICHHBIX YTJIOB.
Beruncnenne Tpuronomerpuyeckux (yHkuuit yriaos or - 360° mo 360°. Oyukius ¥ = sinx,
GyHKIMS ¥V = COSX; UX CBOWCTBA U rpaUKH.

®opMyJibl Tpeodpa3oBaHusl TPUTOHOMeTpHYecKuX GyHKumil. KocnHyc cyMMBI U pa3HOCTH
yrinoB. CHHYC CyMMBI ¥ Pa3HOCTH YIJIOB. TaHIe€HC M KOTaHI'€HC CyMMBI yriioB. Kocunyc u cunyc
nBoiHoro yria. TanreHc aoiitHoro yria. @opMyIbl HOHIKEHHUS CTEIICHH TPUTOHOMETPUYECKUX
¢ynkuuii. Cunyc TpoitHoro yria. @opMyssl IpUBeICHHS.

YucnoBble (pyHkuuu. YétHeie n Heu€THBIe QyHKIMU. [IpomexxyTkn MoHOTOHHOCTH. ['paduk

¢bynkuun. PacTspkeHne M cxkatue BAOJIb Ocel KoopauHat. I'mmepOoiniel Buga ¥ = j_—: BetBu u
acuMNTOTHI THIIepOOoIkL. J{poOHO-THHEHHAsS PyHKIHA U e€ rpaduK.

Cucrembl ypaBHeHuil. PaBHOCWIBHOCTH cHcTeM ypaBHeHHH. HecoBmecTHas cucrema
ypaBHeHUH. MeToJl IMOJCTaHOBKH. 3aMeHa Heu3BecTHBIX. OTHOPOAHBIE CHUCTEMBI JIMHEWHBIX
ypaBHEHUH, UX pelienue Metoaom ["aycca.

HepaBencrBa. Crtporue m HecTporme HepaBeHCTBAa. (CBOHCTBa HeEpaBEHCTB. PaBHOCHIIBHEIE
HepaBeHcTBa. CHUCTEMBI JIMHEHHBIX HEPABEHCTB C JBYMS HEM3BeCTHBIMHU. JIMHEHbIE QYHKIMH OT
JIByX NEpEeMEHHBIX. JHaUeHUe JTWHEHHONW (YHKIMH Ha YaCTH IUTOCKOCTH. 3aJaHHe BBITYKJIOTO
MHOTOYTOJIbHIKA CHCTEMOHM HepaBeHCTB. OOmmMiA BUA KBaJIpaTHOTO HepaBeHCTBA. lIpaBmiio
HaXOKAECHUSI KOpHEH KBaJpaTHOro HepaBeHcTBa. ['paduueckuil MeTo pelieHus] KBaIpaTHBIX
HEPABEHCTB. 3HAKM KBaJpaTHOTO TpEXWIEHa Ha MPOMEXYTKax 4YHCIOBOM mpsMol. Meton
MHTEPBAJIOB Il NPOM3BEACHHUS JIMHEHHBIX MHOXHUTeNEeH. MeTo MHTEepBaoB NMpU HETMHEHHBIX
MHOXHTEIISX.

IocaenoBaTeabHocTu. CriocoOBl 3aaHMs TOCIENOBATENFHOCTH. METOJl MaTeMaTHYeCKOH
uuaykiuuyd. O000IIeHHe cXeMbl MHAYKIMH. Apudmerndeckas mnporpeccus. dopmysna ooOiero
yJleHa ¥ XapaKTepUCTHYeCKOe CBONCTBO apudmerndeckoir mporpeccud. Cymma dJICHOB
apudmeTHyeckoil mporpeccuu. [eomerpuueckas mnporpeccus. DopMmyna o0mero wieHa u
XapaKTepUCTUYECKOE CBOMCTBO reoMeTpuuecKkoil mporpeccud. CyMMa 4lI€HOB FeOMETpHUYECKON
MIPOrPECCHUH.
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Tpeyronpauk. PaBHOOCAPEHHBIN TPEYTrOILHUK U €ro CBOHWCTBA. [IpAMOYTONbHBINA TPEYTONIBHUK
W €ro CBOWCTBAa. BBICOTBI, OWMCCEKTPHCHI M MeIWaHbl TPEyrojbHHUKA. [IpM3Haku paBeHCTBa
TpeyroinbHMKOB. [Ipu3Haku  paBeHCTBA  NPAMOYTOJBHBIX  TpeyrojabHHKoOB. Ilnomane
MPSIMOYTOJILHOTO TpeyroypHuka. dopMyia MioLaad MpoU3BOIBLHOIO TpeyroiapHuka. [lnomans
paBHOCTOpOHHETO TpeyroiabHuka. Teopema [Tudaropa u reopema, obpatnas reopeme Iudaropa.
Mapanaesorpamm. CBoicTBa W MpHU3HAKK Tapamenorpamma. [IpsMoyromsHuUK W pomMO Kak
YaCTHBIE CIy4aH NapauleJorpaMMa. BeluuciieHue mioniaan napamuienorpamma.
IIponopuuoHaibHbIe OTpPe3KH, TOMOTeTHS M moaodue. ['omorerns Touku. LleHTp ™
kod(urmmenr romoreTnn. OCHOBHOE CBOWMCTBO ToMoTeTHH. Teopema ®Paneca. OO60OmEHHAs
teopema daneca. CpenHsas JIMHUA TPEYroJbHUKA U €€ cBOWCTBO. CBONCTBO TOYKU HEpECeUEeHUs
MenuaH TpeyroibHuka. Ilogobue ¢uryp. [lpusHaku momobus TpeyronbHUKOB. OTHOLICHHE
TUIOIIAAeH MOJOOHBIX TPEeyroibHUKOB. CBOHCTBAa BBICOTHI MPSAMOYTOJBHOTO TPEYTOJIbHUKA,
NpOBeleHHOH K rumnoreHy3e. OCHOBHOE CBOMCTBO OMCCEKTPHUCH yriia TpeyrojbHuka. [Ipu3Hak
OMCCEeKTPUCHI TPEYToNbHHUKA. TeopemMa o cpemHed nuHUEM Tpanenud. Dopmyna IO
Tpanenny.

Bekrtopnl. CkajsipHoe mnpousBeleHHe BeKTOpPoB.  CBs3aHHble BeKTOphl. CloXeHHE U
BBIUNTaHHE BEKTOPOB. Y MHOKEHUE BEKTOpPA Ha ACHCTBUTEIBHOE YUCIO. Pa3noxkeHne BEKTOpa 1o
JBYM HEKOJUTMHEAPHBIM BEKTOpPaM. PaBEeHCTBO BEKTOPOB H ero cBoiicTBa. CBOOOAHBIC BEKTOPHI.
3aKOHBI CIOKEHUsI M YMHOXKEHHUS s CBOOOAHBIX BEKTOpOB. CKalsipHOE MPOU3BEACHUE
BeKkTopoB. KoopamHatHoe ormpeneneHne CKaJlgpHOTO mpousBeneHus. CBOWCTBA CKaJsSpPHOTO
npousBeneHus. [IpeoOpazoBanne BelpaxkeHni ¢ BekTopamu. CkansipHbeIld KBaapar. Haxoxaenue
yria MeXJy BEKTOpPaMH C TIOMOIIBIO CKAISIPHOTO MpousBeAcHHA. CKalsipHOE NPOM3BEACHHE
MEPIEHIUKYIIIPHBIX BEKTOPOB.

Xopasl, cekymme M YIribl. YTIIOBas Mepa IyTd OKpPYKHOCTH. Teopema 00 H3MepeHHUH
BIIMCAaHHOTO yrila. Benu4nHBl BOIUCAHHBIX YITIOB OKPYXHOCTH, ONHPAIOIIMXCS HA OJHY XOpAy.
N3sMmepeHue yria Mexay CEKyIIMMHU. YTOJI MEXAY KacaTeIbHOW U CEKYIIEH. YTOI MEXKIY XOpA0i
U KacaTenbHOU. M3MepeHue yria C BEpIIMHOW BHYTPU OKPYKHOCTH. CBOWMCTBO OTPE3KOB
nepecekaromuxcsa xopA. lIpu3Hak pacmoyioKeHUs YeTHIpEX TOYEK Ha OJHOM OKpYKHOCTH.
CBoiicTBO OTpe3koB W cekymmx. CBONCTBO KacaTedbHOW M OTpe3KoB cekymied. Ilpuznax
KacaTeJIbHOM K OKpYHOCTH. CTENEeHb TOUKH OTHOCUTEIBEHO OKPYKHOCTH.

MeTtpuyeckue COOTHOLICHHSI B TpeyrojabHHKe. TeopeMa KOCHHYCOB, €€ NpPUMEHEHHE Ul
BBIUMCIIEHHS IEMEHTOB TPEYTOJIbHUKA U JUIMHBI MEJUAHbI TPEYroapHuKa. CBOMCTBO AHaroHaien
napajuiejorpaMMa. BpIUnciieHne IUIOmaau TPEYyTroJIbHUKA 4Yepe3 JBE CTOPOHBI U YTOJI MEXAY
HuMu. Popmyna I'epoHa. BeluuciieHME CTOPOH BIIMCAHHOIO B OKPYKHOCTb TPEYTOJIbHHKA.
Teopema cuHycOB, €€ pUMEHEHHE JJIS BHIYMCIICHHS 3JIEMEHTOB TPEYTOJIbHHUKA U HAXOXKICHUS
paanyca OIMMCaHHOM OKPYKHOCTH.

JJleMeHTbl KOMOMHATOPMKHM W TeOopuH BeposiTHOcTeld. I[IpaBuio cymMMBl W TIpaBUIIO
npousBeneHusi. Codueranue u3 N ameMeHToB 1o K. Pasmemenune u3 n anemeHtoB mo K.
IlepecTaHOBKM. DKCIEPUMEHTHI C PaBHOBEPOSATHBIMH HcxofamH. Kiaccndeckoe ompeneneHne
BEPOATHOCTHU U €r0 MPUMEHEHHE JUIsl pEILICHUS 3a/1ay.

JJleMeHThl MaTeMaTH4yeckOW JIOrukH. BrickaseiBanus. llpegmkatsl. OOJacTe MCTHHHOCTH
npeaukara. PaBHOcmibHOCTH npeaukaroB. KBaHTtop BceoOuiHoctu. KBanTop cymiectBoBaHus.
Konbronkuusi BbICKa3bIBAaHUA W TNpeauKaToB. JM3BIOHKLMS BBICKA3bIBAHUM U MPETHUKATOB.
Otpuilanue BBICKa3bIBAaHUS © Tpeaukara. Mmmmukanus BBICKa3bIBaHUH M MPEAUKATOB.
PaBHOCHnBbHOCTE BbIcKasbiBaHuW. Jlormueckas ¢opma Tteopemsl. llpumep u KoHTpIpuMep.
HeoGxonumocts u  pmocratounoctb. OOpaTHOEe yTBepkIeHHME. MeTon JoKa3aTelabcTBa OT
npotuBHOro. [IporuBomonoxuoe yrBepkiaeHue. llpsmas m oOparHas TeopeMbl. Teopemsl
CYILLIECTBOBAaHUSA



