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COAEPXAHHUE INPOI'PAMMBI
AJI'EBPA

YUCJIOBBIE U BYKBEHHBIE BBIPAYXKEHUSI

JlenumocTs I1enbIx uucend. Jlemenue c ocratkoM. Pemenue 3amay c
I[eJIOYUCIICHHBIMU HEU3BECTHBIMU.

KommutekcHple uucia. ['eoMeTpudeckas HHTepHpeTalys KOMIUIEKCHBIX
yucen. JleMcTBUTENbHAS U MHUAMAs 4acTh, MOAYJb U apryMEHT KOMIUIEKCHOIO
yrciaa. ApudMeTHdecKkue JeHCTBUS HaJl KOMIUIEKCHBIMM 4YHMCIaMH B Pa3sHBIX
bopmax 3amucu.

MHoro4jieHbl OT OJHOHM MepeMeHHOU. J[eTuMOoCcTh MHOrO4WIECHOB. [leneHue
MHOIOYJIEHOB C OCTaTKOM. PalMoHalbHble KOPHM MHOTOYIEHOB C LEJBIMH
ko3 dunrenTamu. Yucino KopHed MHorowieHa. MHOroujleHel OT JABYX
niepeMeHHBIX. DOPMYIIBI COKPAIIEHHOTO YMHOXEHUS JUIs CTapIIMX CTENECHEH.

Kopens crenienn #>1 u ero cBoiicTBa. CTeneHb ¢ palldOHAIbHBIM II0Ka3aTeIeM
U ee cpoiicTBa. [ToHsATHE O CTENEeHM C NEeHCTBUTEIbHBIM IOoKa3arenaeM. CBoHCTBa
CTEIIEHH C JEHCTBUTEIHHBIM II0Ka3aTeIeM.

Jlorapudpm uymcia. OcHOBHOe Jorapupmudeckoe ToxaecTBo. Jlorapupm
IIPOU3BEIEHNUS, YaCTHOTO, CTEIIEHH; IIepeX0l K HOBOMY OCHOBAHHIO. JleCATUYHEIH
U HaTypaJIbHBIN JIoraprudMBbl, 9HUCIIO e.

[TpeoGpa3oBaH¥sl BEIPRKEHUH, BKIIFOUAONIINX apU(QMETHYECKHE OIepalliy, a
TaK)Xe OIepalliK BO3BEICHUS B CTEIIEHb U JIOrapu(MHPOBAHUS.

TPUT'OHOMETPUS

CuHyc, KOCHHYC, TAHI'€HC, KOTAaHI'€HC ITPOM3BOJIBLHOIO yria. Paguannas mepa
yrna. CHHyC, KOCHHYC, TaHreHc U  KoraHreHc uucina. OCHOBHBIE
TpUroHomeTrpudeckue ToxxuectBa. Popmyinsl npuseieHuss. CHHYC, KOCHHYC U
TaHIEHC CYMMBI W pPa3HOCTH JBYX yriioB. CHHYC M KOCHHYC JBOMHOIO yrIJa.
@opmynvl nonosunHozo yzna. Ilpeobpa3oBaHMs CYyMMBI TPUIOHOMETPHYECKHX
GyHKIMHA B TpOWM3BENECHHE U IPOU3BEIEHMS B CyMMYy. Buipaoicenue
MPU20HOMEMPUIECKUX QYHKYUll yYepe3 MaHSeHC NOJNOBUHHO20 ap2yMeHma.
[TpeoGpa3zoBaHUsl TPUTOHOMETPHUUECKUX BBIPAKEHUH.

[pocreiiimme TPUrOHOMETPUYECKHE YpaBHEeHHs.  Perenus TPUTOHO-
METPUYECKMX YypaBHeHHMU. [IpocTeiiliie TPUIOHOMETPUYECKME HEPAaBEHCTBA.
ApKCHHYC, apKKOCHUHYC, apKTaHI€HC, apKKOTaHI'€HC YHUCIa.

OYHKINHU

®ynkiyu. O61acTh onpe/eIeHrs X MHOXKECTBO 3HaueHuM. ['paduk GyHKIuH.
ITocTpoenue rpadrkoB GYHKIMH, 3aJaHHBIX pa3IMYHbIME criocobamu. CoicTBa
(GYHKUMHA: MOHOTOHHOCTH, YETHOCTh M  HEYETHOCTb, IEPHOJUYHOCTS,
OrpaHMYEHHOCTb. [IpOMEXYTKH BO3pacTaHHs U yObIBaHHWs, HauOoibluee U
HaUMEHbIIee 3HAYEHHs, TOYKA OKCTpeMyMa (JIOKaJbHOIO MakCHMyma H
MUHHMYMa). Beinyknocme ¢ynkyuu. I'padudeckas mnTeprperanus. [Ipumeps!



(GYHKI[MOHAIBHBIX 3aBUCUMOCTEH B peabHBIX IIPOLECCAX U ABJICHHUSX.

CnoxHzas QpyHkuus (kommo3uims ¢yHKIui). B3aumuo obpaTHble QyHKIMH.
OGnacTh ompejeneHds M o00JacTh 3HauyeHWH oOpaTHOM GyHKuK. I'padux
oOpatHoit Qpynkuuu. Haxoxnerue GyHKIUH, 0OpaTHON JaHHOM.

CrenenHas (QyHKIMS C HATYPalIbHBIM II0Ka3aTeJIeM, ee CBOWCTBA M Ipaduk.
Bepmuxanenvie u 2opuzonmanehvle acumnmomer epaguxos. I paguxu opobHo-
JIUHETIHBIX PYHKYUI.

TpuronoMmeTprueckre (QyHKIIMH, UX CBOMCTBA U IrpadHKH, INEPUOJUIHOCTD,
OCHOBHOM nepuon. Obpamivie mpuzoHoMempuyeckue GYHKYuY, ux c60uUcmea u
epaguxu.

[TokazarenbpHass GYHKIWS (9KCIIOHEHTa), €€ CBOWCTBA U

rpaduk. Jlorapudmuueckas GyHKIHS, € CBOMCTBA U rpayK.

IIpeo6Gpa3oBanusi rpapuKoB: IapajuIeNIbHBIA  I[IEPEHOC,  CUMMETPUS
OTHOCHUTEJIEHO OCEM KOOPIHMHAT U CUMMETPHUS OTHOCUTEIPHO Hadajla KOOpJUHAT,
CHUMMETPHUS. OTHOCHTENIBHO HPSAMOHN Y = X, pacmsadicenue u cocamue 6001b 0cell
KOOPOUHAM.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMouste o nmpenene mocienoBarenbHocTd. CylecTBOBaHME IIpejelna
MOHOTOHHOM OIPaHWYEHHON IIOCIIEOBAaTENbHOCTH. JlIMHA OKPYXXHOCTH H
IOk Kpyra Kak Ipejelsibl MocieaoBaTelbHoCcTel. beckoHedHo yOpiBaromias
reoMeTpuYecKas Iporpeccuss ¥ ee Ccymma. Jleopemwvi 0  npedenax
nocnedosamenvrocmei. Ilepexoo k npedenam 6 HepaseHCmeax.

[Tousitue o0 HenpepbIBHOCTU PyHKUUU. OCHOBHbIE MeopeMbl O HeNPEPbIEHbIX
QPYHKYUAX.

Ilonamue o npedene ¢ynkyuu 6 mouke. Ilosedenue yukyuii Ha
beckoneuHocmu. Acumnmoneoi.

[ToHsTHE O MPOU3BOAHON QYHKIMH, GU3NIECKUN U F€OMETPUYECKHMIA CMBICIT
NPOU3BOIHOM. YpaBHeHHE KacaTelbHOH k rpapuky ¢yHkuuu. IIpoussBoiHbie
CYMMBI, pPa3HOCTH, IIPOM3BEIEHHs U dYacTHOro. IIpoM3BOAHBIE OCHOBHBIX
slIeMEHTapHBIX QYHKIUH. [IpouseooHsie croHCHOU U 0OpamHot PyHKYuUL.

®opwmyira Hetorona-JleiiOHuma.

[TpuMepbl HMCIIONB30BaHUS IIPOM3BOJHOM ISl HAXOXIEHHUs HAWIYYIIero
peleHus B IPUKJIIaIHbIX 3a1a4ax.

YPABHEHMUSI U HEPABEHCTBA

Pemenve  palMOHAIbHBIX,  I[IOKa3aTENBHBIX,  JIOTAPUPMHUYECKHX U
TPUTOHOMETPHYECKUX YpPaBHEHHM M HepaBeHCTB. PelieHue HppanyroOHaIBHBIX
YPaBHEHUH U HepaeeHcms.

OCHOBHBIE TPHEMBI  PEIIeHUS CHUCTEM YPaBHEHMM: IIOJCTAHOBKA,
anre6panvyecKoe CJIOKEHHe, BBEJEHHE HOBBIX II€PEMEHHBIX. PaBHOCHIBHOCTH
ypaBHEHHU, HEpaBeHCTB, CUCTeM. PelleHume cUCTeM YypaBHEHUH C JBYyMs
HeW3BECTHBIMU (IpOCTEMIMe THIBI). PelleHne CHUCTeM HEPaBEHCTB C OJHOM

MIEPEMEHHOM.



Hcnonp30BaHue CBOMCTB M rpaduKkoB GYHKIIMN IPU PEIIEHUU YPaBHEHHUN U
HepaBeHCTB. MeTojl WHTepBasoB. M300paxeHne Ha KOOPAMHATHOM IIIOCKOCTH
MHOKECTBA peIlleHHH ypaBHEHHH M HEPAaBEHCTB C JIBYMs NEPEMEHHBIMA U HX
CHCTEM.

HJIEMEHTHI JUHEMHOMN AJITEBPLI

Marpuusl W ompenenuTend.  MaTpulbl, ONEpaluM  Hag  HUMH.
TpancnonupoBanHass Matpuna. OmpeienuTeNd MaTpHll, WX BBIYHUCIICHUC.
O6parnas Mmatpuna. Pemenne cucreM TMHERHBIX ypaBHeHHH. CHCTEMbI IMHEUHBIX
YPaBHEHHWH ¢ TpeMsi HEW3BECTHBIMHU. PellleHre CHCTeM JIMHEHWHBIX YPaBHEHHWH C
TpeMsl HEW3BECTHBIMH MAaTPUYHBIM MeETOJOM. PelleHume CHCTEM JIMHEWHBIX
ypaBHEHHH ¢ TpeMsi Heu3BeCTHbIME MeToioM Kpamepa u meToziom I'aycca.

SJEMEHTBI KOMBUHATOPUKH, CTATUCTHUKH U TEOPHUHU
BEPOSITHOCTEN

Tabnuunoe ®  rpaduyueckoe MpeACTaBIeHHE AAaHHBIX.  Hucnoevle
Xapakmepucmuky ps0o6 OaHHbIX.

[TooyepeaHblii U OJHOBPEMEHHBIA BBIOOD HECKOJIBKHAX JJIEMEHTOB M3
KOHEYHOro  MHO)KecTBa. @DOpMyJBl  YHClia IEPECTaHOBOK, COYETaHWH,
pa3merieHuil. Pemenne KoMOMHATOPHBIX 331ay.

DjieMeHTapHBIE U CIIOKHBIE COOBITUS. PaccMOTpeHue ciryyaeB ¥ BEPOSTHOCTb
CYMMBI HECOBMECTHBIX COOBITHH, BEPOSTHOCTH IPOTHBOIOJIOKHOTO COOBITHS.
Iousmue o wueszasucumocmu cobvimuii. Beposmnocme u cmamucmuueckas
yacmoma HacmynieHus. CoObImusl.

IF'EOMETPHUSA

T'EOMETPUSI HA IIVIOCKOCTHU

CBOMCTBO OHCCEKTPHCHI yIrila TpeyrojbHHUKA. PellleHne TpeyrojbHHUKOB.
Berunciaenne GUCCEKTPUC, MEIUaH, BBICOT, PaMyCOB BIMCAHHOM M ONMCAaHHOM
oKkpyxHocTel. @OpMyIIBI IIOIAIH TpeyrolbHuKa: Gpopmyiia ['epoHa, BepaKeHe
IJIOIAaAM TPEYTOJIbHUKA Yepe3 paiyC BIMCAHHON ¥ OIUCAHHON OKPYXHOCTEH.

BeIuuciieHye yIiloB ¢ BEPIIMHON BHYTPU M BHE KPyTa, yIila MEXIy XOpJIoi U
KacaTeJILHOM.

Teopema O TPOU3BEJCHUH OTPE3KOB XOpA. Teopema o KacaTeNbHOU U
cekymiei. Teopema o cyMMe KBaJpaTOB CTOPOH ¥ JMaroHaje napauieaorpaMmma

BrnucaHHple W ONMCAaHHBIE MHOroyrojbHuku. CBoOWCTBAa Y IIPU3HAKU
BIIMCAHHBIX U OIMCAHHBIX Y€THIPEXYTOJIbHUKOB.

['eomeTpuueckre Mecra TOYeK.



NPSIMBIE ! IIJIOCKOCTHU B ITIPOCTPAHCTBE.

OCHOBHBIE TIOHATUS ~ CTepeoMeTpud  (TOYKa, IMpsiMas, IIJIOCKOCTb,
NpocTpaHcTBO). [lowsamue 06 akcuomMamuyeckom cnocobe nocmpoenus.
2eomempuiu.

[Mepecekaromuecsi, NapajUleNbHbIE U CKPEIIMBAIOIIMECS IPSMBIE. YTOI
MeXIy T[psSMbIMA B  IIpOCTpaHCTBe.  IlepmeHIuKyIsIpHOCTE  MPSMBIX.
[TapaiebHOCTh W TMEPHEHAUKYISIPHOCTh NPSAMOM U IUIOCKOCTH, NMPU3HAKH H
cBoiicTBa. Teopema o Tpex mepreHIuKyisipax. [IepnenauKynsp ¥ HaKJIOHHas K
IUIOCKOCTU. YTOJI MEX/y IIPSIMOM U INIOCKOCTBIO.

[TapasieasHOCTh IUIOCKOCTEH, epIEeHAUKYIIPHOCTD IIOCKOCTEM, IIPU3HAKH
¥ cBOMCTBa. JIByrpaHHBIN yrol, TMHEHHBIA yroJl AByrpaHHOro yria.

PaccTosHUS OT TOYKH JIO IUTOCKOCTH. PaccTosiHre OT IpSMOM 10 IUIOCKOCTH.
PaccrossHre MeXay IapaUleIbHBIMH  IUIOCKOCTAMHU. PaccrosHue  MexIy
CKPEIIMBAOIIUMHUCS IPSIMBIMHU.

MHOI'OI'PAHHUKMU.

BepmuHel, pedpa, rpaHd MHOTOTPAHHUKA.

[Ipusma, ee ocHOBaHHUs, OOKOBBIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTS.
[Ipsimas u HaksioHHas mpu3Ma. [IpaBruibHas npusMa. Iapamnenenunen. Kyo6.

[Iupamuna, ee ocHOoBaHUe, OOKOBBIE pedpa, BBICOTA, OOKOBas MOBEPXHOCTE.
TpeyrospHas mupamua. [IpaBunbHas nupamuaa. Y cedeHHas nMpaMusa.

TEJA U TIOBEPXHOCTH BPAIIIEHUS.

[lunuHAp M KOHyC. YcedeHHbIH KoHyc. OCHOBaHUe, BBICOTa, OOKOBas
MIOBEPXHOCTH, 00pasyrolas, pa3BepTKa.

[I1ap u chepa, X CEUEHHUS.

OBFBEMBI TEJI U IUIOIIAJAA UX IIOBEPXHOCTEMN.

Iousmue 06 obveme mena. OmnoueHue 06vemo8 noOOOHbIX Me.

®opmyiisl 00beMa Kyba, Mmapajienenunesia, Ipu3Msl, THWIMHAPa. PopMyIIbl
o0beMa IUpaMHUIbl U KOoHyca. DopMyIbl IUIOIAAM NOBEPXHOCTEH IMIMHIApPA U
xonyca. @opmyiel 06beMa Iapa U IUIomagd chepsl.

KOOPJIUHATHBI U BEKTOPLL

JlekapTOBBI KOOpAMHATHI B IpocTpaHcTBe. PoOpMyiia pacCTOSHUS MEXIY
nByMs Toukamu. BekTopsl. Monyns BekTopa. PaBencTBo Bekropos. CroxeHue
BEKTOPOB M YMHOXEHHE BEKTOpa Ha YHUCIIO. YTOII MeXy BekTopamu. KoopauHaTsl
BekTopa. CKasipHOe [IPOU3BEIeHHE BEKTOPOB.

III. ®OPMA BCTYIUTEJBHOI'O HCIIBITAHUSI

BeTynurenbHOe  WCOBITaHWE — IPOBOAUTCA B (opMe  MHUCHMEHHOTO
TeCTHpOBaHUs. BpeMs, OTBOAMMOEe Ha BBINIOJHCHHE 3aJaHUs — 1 wac. Jlus
abUTypUEHTOB WHBAJIUAOB U JIMI[ C OTPaHHYEHHBIMH BO3MOXXHOCTSMH 3/10POBbS
IPOIO/DKUTEIBHOCTh 9K3aMeHa MOXKET OBITh yBeJIMYeHa. OOBsIBIIEHHE HTOIOB
MPOUCXOAUT B  COOTBETCTBHH C rpaduKOM  OIJIAIIEHUS  PE3YJIbTATOB
BCTYNUTEIbHBIX UCIIBITAHU.



IV. CTPYKTYPA IHUCHBMEHHOH PABOTHI M KPUTEPUHU

OLEHKH

[TucbMEHHBIN 2K3aMeH COCTOMT M3 10-TH TECTOBBIX 3aJaHHH. Pesyinbprarhl
BBIIIOJIHEHHS DK3aMeHAIIMOHHOM paboThl oleHUBarOTCs 110 100-0apHOM cUcTEME.

1-3 3amanue oueHuBaloTesd 1o 8§ 6amios, 4-7 — nmo 10 6amios, 8-10 — mo 12
6asos.

MakcuMaabHOe KOJIMYECTBO 0ajlIoB, BBICTABIISIEMBIX 3a 3K3aMEHAIMOHHYIO

pabory — 100.
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