MMPOTPAMMA BCTYNUTEJBHBIX UCIIBITAHUI
IO MATEMATHUKE JJIS1 IOCTYIIAIOILIUX B Yp®Y B 2018 r.

OCHOBHBIE MATEMATHYECKHUE ITOHATUSA U ®AKTbI

1. YwucnoBbie MHOXKECTBA. ApuMETHIECKHE ACHCTBUS HAll YHCIIAMH.
Hatypanbusie yucna (N). Apudmernka HaTypanbHbIX dncell. [IpocTeie M cOCTaBHBIE YHCIA.
PaznoxeHue HaTypaJIbHOrO YKciia Ha IPOCThle MHOXKUTENU. JlenuTensb, KpaTHOE, OCTaTOK.
[Tpuznaku genmumoctu Ha 2, 3,4, 5,9, 10. HauGonwsmmii o0muit nenutens. Hanmenbiee
oO11ee KpaTHoe.
Llenbie yncna (Z).
Panmonansubie uncna (Q). OObIKHOBEHHBIC APOOH, UX THIIBI, CBOMCTBA. [[ecaTuunbie n1podu.
[Tponentsl. [Iponopunu. CpaBHeHHE pannoHaIbHBIX yncen. OOpaiieHre 00bIKHOBEHHOH 1pooH
B OECKOHEUHYIO JECATUYHYIO IEPHOANUYECKYIO Ap0oOb U 0OpaTHO.
Uppanuonaneueie yncna (1). Yucno n. Ywucino e.
HeiictButensHble uncina (R), ux npeacrasieHne B BUE AeCATHUHBIX 1pobei. CpaBHEHUE
JICHCTBUTEIIBHBIX uncesl. UUCIOBbIE TPOMEKYTKH.
N300pakeHue yncen Ha mpsiMoid. Moayinb (a0COTIOTHAS BETMYMHA) IEHCTBUTEIBHOTO YUCIIA, €T
reOMEeTPUYECKUI CMBICI, CBOICTBA.

2. Brraucnenus u npeodpa3zoBaHUs BRIPAKEHHM.
UucnoBsle BbIpakeHUs. BripaxkeHUs ¢ IEpeMEHHBIMH.
DopMyIbl COKPALLIEHHOTO YMHOXKEHUS.
Crenensb ¢ HATYpaJIbHBIM I10KA3aTEJIEM, CTEIIEHb C PAallMOHAIBHBIM I10KA3aTEJIEM.
Apudmernuecknit kopeHb. [IoHATHE O CTENEHU ¢ 1eHCTBUTEIBHBIM ITOKA3aTEIIEM.
OpnHowieH U MHOrouwIeH. Pa3znoskeHne MHOrOWwIeHa Ha MHOXKHUTEIH.
MHorounen ogHo#l nepemeHHol. Kopenb MHOTOUIEHA.
KBazpaTHbI TpeX4JIeH, €ro pa3jIokKeHNE Ha JIMHEHHbIE MHOKUTEIH.
Jlorapugm. OcHoBHOE norapudmMuyeckoe ToxaecTBo. Cpoiictsa norapudmon. dopmyna
nepexo/ia OT OIHOTO OCHOBaHUS Jiorapudma K Apyromy. JlecaTudHble U HaTypajIbHbIE
J0rapuMBbl.
ToxnecTBeHHbIE TPeoOpPa30BaHUs UPPALMOHATIBHBIX, CTEIIEHHBIX, TOKA3aTEIbHBIX U
Jorapu(pMHUUECKUX BbIPAKEHUMN.
CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC JIEHCTBUTENIBHOTO uncia. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOX1eCTBO. OCHOBHBIE TPUTOHOMETpHUecKue Gpopmynsl: 1)
COOTHOILIEHUS MEX/y TPUTOHOMETPHUECKUMH (DYHKIIMSIMUA OJTHOTO M TOTO XK€ apryMeHTa, 2)
(GOpMYJIIBI CITOKEHHS,
3) dbopmynbl nBOMHOTO apryMenTa, 4) hopmysibl TOJIOBUHHOTO aprymenTa, 5) hbopMysI
U TIpaBWIIO NpHUBeJeHUs, 6) popMyIbl TpeoOpa3oBaHus CYMMBbl TPUTOHOMETPUUECKUX (PYHKITUI
B Iipou3BesieHue, 7) GopMyIibl Ipeobpa3oBaHus POU3BEACHUS TPUTOHOMETPUIECKUX (PYHKITUI
B CyMMY, 8) QOopMyJibl, BEIpaXkaroliie CHHYC, KOCUHYC U TAHT€HC OJMHAPHOTO apryMeHTa uepe3
TaHT€HC MTOJIOBUHHOTO apryMeHTa.
ApKcuHYC, apKKOCHUHYC, apKTaHI'€HC, aDKKOTaHT€HC AEUCTBUTEIBHOTO YUCIIA, OCHOBHBIE
COOTHOLLIEHHUS.
ToxnecTBeHHbIE TPEOOPA30BAHUS TPUTOHOMETPUIECKUX BBIPAKCHHA.
Apudmerndeckas u reoMeTpudeckas nmporpeccuu. @opmyinsl N -To
YJICHa U CYMMBI IIEPBBIX N WIEHOB apu(pMeTHUECKOH 1

reoMeTpuueckou nmporpeccuit. [lonsTue o 6eCkoHEYHO YOBIBAIOIIEH T€OMETPUICCKOM
IIPOIPECCUU U O CYMME BCEX €€ WICHOB.



3. OyHKIMH U TPaPUKH.

UYucnoseie ¢pyakiun. O6aacTh onpeaesieHus: 1 MHOKECTBO 3HaueHuH (ynkiun. CBoiicTBa
(GyHKUIMU: HETIPEPBIBHOCTD, IEPUOJUYHOCTh, YETHOCTh, HEYETHOCTb, BO3pACTaHNE U YObIBaHNE,
SKCTPEMYMbI, HAUOOJIBIINE U HAUMEHbBIIINE 3HAYEHUS], OTPAaHUYEHHOCTh, COXpaHEHHE 3HAKa.
Onpenencuue, CBOMCTBA U rpapuku GyHKIHI: TuHEHHOH Yy = KX + b;

KBaJpaTUYHON Yy = ax’ + bx + ¢; creneHHOM y=ax"(n € N); npobHo-

nuHerno y=Kk/ X, y=(ax +b)/ (cx + d); xopus y= X

noKaszareipHoi y=a", a>0, a# 1; norapupmuueckoii y = 10g, x,

a>0, a# l; TpuronoMerpuyeckux GyHKIUNA y = SiN X, y = COS X,

y=1g X, y =Ctg X; oOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIHIA

y =arcsin X, y=arccos X, y=arctg X, y = arcctg x.
[TpousBonnas Gpynkiuu. ['eomerpuueckuii v GpU3NIECKHU CMBICHT MTPOU3BOAHOM. Tabnuma
pou3BOIHBIX. [Ipor3BOIHAS CyMMBI, MPOU3BEACHUS M YaCTHOTO ABYX GyHKIuH. [Ipon3Boanas
CIOXHOU (DYHKIIUU. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.
HccnenoBanue (yHKIHIA C TTOMOIIBIO IPOU3BOAHOM:
HaXOXKJICHUE SKCTPEMYMOB (DYHKIIMH, HAUOOJBIINX U HAMMEHBIINX 3HAYCHU, IIPOMEKYTKOB
MoHoToHHOCTH. [TocTpoenue rpaduka GpyHkumnu
C TIOMOIIIBIO MPOU3BOIHOM.
[TepBoobOpasnas ¢pyHknus. OcHOBHAs Tabimiia nepBooOpa3HbiX. [IpaBuiia BEIMUCICHUS
nepBooOpasHbIX. Heonpenenennslii uHTErpat. 3aada o miom@aad KpUBOJIMHEHHON Tpanenuy, eé
pelleHre ¢ MOMOIIBIO UHTEerpaa.
®opmyna Herotona — Jleitbuua.

4. YpaBHEHMsI U HEPABEHCTBA.
YpaBHEHHUsI C OJHON NEPEMEHHOM, C HECKOJIBKUMH ITIEPEMEHHBIMU.
Kophu (pemenust) ypaBHeHus. [ 'eomeTpudeckoe npecTaBieHue
YpaBHEHUN U uX pemieHui. IIoHsATHE O paBHOCUIIBHBIX YPaBHEHUSX.
OO01u1ue mpreMsl pellieHns ypaBHEHHN: pa3iio’keHHe Ha MHOXKUTEIH, 3aMEHa IIEPEeMEHHOM,
HCIIOJIb30BaHNE CBOMCTB (DYHKIIMH.
KBanpatHoe ypaBHeHue. @opMyiia KOpHEH KBaJIpaTHOTO YPaBHEHUS.
®opmyinsl Buera s kBaApaTHOTO ypaBHEHUS.
WppaunonanbHble ypaBHeHUs. [loka3zaTenbHbIe U JOrapu(pMUUECKUE YpaBHEHHUS.
TpuronomeTpudecKre ypaBHeHHs; 001re GOopMyIIbl [Jis pellieHHs: ypaBHEHHI SIN X =a, COS X
=a, tgx=a, ctgx =a.
Cucrembl ypaBHEHUH € ABYMS IEPEMEHHBIMU. Perienus cucremsl,
UX F€OMETPUUECKUM cMbIci. PaBHOCHIIBHBIE cCCTEMBI. OCHOBHBIE TPUEMBI PELLIEHUS] CUCTEM
YpaBHEHUM: MTOJICTAHOBKA, aJire0panyecKkoe CI0KeHNE, BBECHUE HOBBIX IIEPEMEHHBIX.
PannoHanpHbIE 1 MppalMOHAIBHBIE HEPABEHCTBA ¢ OHOU NepeMeHHoM. [lokazarenbHbIe 1

JorapupMHUECKUEe HEPABEHCTBA. T PUTOHOMETPUYECKHE

HEPaBEHCTBA MPOCTEHIIINX TUIIOB.

Hcnonb3oBanue cBOMCTB U rpagukoB (QyHKIHMA MPU PELIEHUH YpaBHEHU, HEPaBEHCTB U
cucteM. MeToJ1 MHTEpBaJIOB U obsactell. M300paxeHne Ha KOOPAUHATHOHN MJIOCKOCTH
MHO’KECTBa pPeLICHUI YpaBHEHUI U HEPABEHCTB C ABYMS NIEPEMEHHBIMHU U UX CHCTEM.

5. T'eometpusi.
IInanumerpus.

[Ipsamas, ny4, OTpe30K, JIOMaHas; JUIMHA OTpe3Ka. YToJI, BeJIMUMHA yria. BepTukaibHbie U
cMexHbIe YIiibl. OKpY>KHOCTB, KpyT. [lapanienbHble npsmele.



[TpeoOpa3zoBanus reomerpudeckux ¢puryp. OceBast u LeHTpanbHas cuMMeTpus. [lapamnensHbIi
nepenoc. [ToBopor. [IpeoOpazoBanue mogobusi, ero cBoiicTBa. OTHOIIIEHUE TUTOMIAACH
no100HBIX uryp.

MHOroyronbHMK, €ro BEpLIIMHBI, CTOPOHBI, YIJIbI, JUArOHAJIH.

TpeyronbHUK, €r0 MeaHbl, BBICOTBI, OMCCEKTPUCHI, X CBOMCTBA. BBl TPEYrOJIbHUKOB.
PaBeHCTBO TpeyronbHUKOB, IPU3HAKU PAaBEHCTBA TPEYroiabHUKOB. [Togo6ue TpeyroibHUKOB,
NPU3HAKHA TIOJ00MS TPEYTOJIbHUKOB. [IpsIMOYTOIBHBIN TPEYTrObHUK, COOTHOLICHUS MEXTY
CTOPOHAMH U YIVIAMHU IIPSIMOYTOJIBHOT'O TPEYT OJIbHHKA.

PaBHOOEGApEHHBII TPEYTOJIBHUK, CBOMCTBA €r0 YIJIOB U CBOWCTBO OMCCEKTPUCHI yTJIa IIPU €T
BEpILUHE.

UYeThIpeXyroJpHUKH: MapajuieIorpamMm, IpSMOYTOIbHUK, POMO, KBaapaT, TPANeIHs U UX
CBOMCTBA.

OxpyxHocTb U Kpyr. LlenTp, xopaa, tuamerp, paguyc. KacarenbHas k okpyxHocTH. lyra
OKpyX)HOCTU. CEKTOp U CETMEHT Kpyra.

I{eHTpanbHBIA U BIMCAHHBIA B OKPYKHOCTB YTJIbI.

[Tnomaap TpeyroipHUKa, NPSIMOYTOJIbHHKA, TapajielorpaMMa, poMOa, KBaJipara, Tparnenum.
JnuHa OKpYHOCTH U JITIMHA IYTH OKPYKHOCTH. Pannannas mepa yria. [Lnomanes kpyra u
IUIOUIAa/lb CEKTOPa Kpyra.

[TpaBHIJIbHBII MHOTOYTOJIBHUK. 3aBUCUMOCTH MEX]ly CTOPOHOM, paJuycaMy BIIMCAHHOW U
ONMCAHHOM OKPYKHOCTSIMH IIPaBUIIBHOIO MHOIOYroJIbHUKA. DOpMyIibl III0IAa U IPaBUIBHOTO
MHOI'OYTOJIbHUKA.

BnucanHnas n onucaHHas OKpYKHOCTb MHOTOYTOJIbHUKA, YCJIIOBHS CylecTBOBaHMs. [Ipu3Haku

BIIMCAHHOM M OIMCAaHHOM OKPY’KHOCTH YCTBIPCXYI'OJIbHUKA.

Crepeomerpus.

OcHOBHBIE TIOHATHS CTEPEOMETPUH (TOUKA, MPsAMasi, INIOCKOCTh, TPOCTPAHCTBO).
Ilepecekaromuecs, apajuiesIbHbIE U CKPELIUBAIOIIKUECS NPAMBIE. YTOI MEXAY IIPIMBIMU B
npocrpaHcTse. [lepneHquKynsapHOCTb NpsAMBIX. [TapamiensHOCTs U NEPIEHAUKYIIIPHOCTD
IIPSAIMOM M INIOCKOCTH, IPU3HAKU U CBOMCTBA. [IeprieHInKyIsp 1 HaKJIOHHAs K INIOCKOCTH. YTOJI
MEXIY NMPSIMOM U TUIOCKOCThIO. Teopema o Tpex nepreHInuKyspax.

ITapajuieapHOCTB IUIOCKOCTEN, IEPIEHAUKYIIIPHOCTD IIJIOCKOCTEN, IPU3HAKU U CBOMCTBA.
JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOIO YIJIa.

PaccrosHme OT TOUKM 10 TWIOCKOCTH. PaccTossHME OT MpsIMOM 10 TNIOCKOCTH. PaccTosiHue Mexny
NapaJuIeIbHBIMU IUIOCKOCTSAMHU. PaccTossHME MEKly CKPEIUBAIOIUMUCS ITPSIMBIMU.

[1no1mans OpTOroHaIbHON MPOEKIIMUM MHOTOYIOJIBHUKA Ha IUIOCKOCTh. MHOTOIpaHHUKHU.
Bepumnsl, peOpa, rpaHu MHOrorpaHHuka. PazBepTka.

[Tpusma, ee ocHOBaHuUs1, OOKOBbIE pedpa, BbICOTA, OOKOBasi MOBEPXHOCTh. [Ipsimast 1 HakJIOHHAs
npusma. [IpaBunbeHas npusma. [lapamnenenunen. [TpsamMoit 1 npsMOYTOIBHBIN NapauIeNICINTIE .
Ky®6.

[Tupamuna, ee ocHoBaHue, O0KOBbIE peOpa, BEICOTa, OOKOBast MOBEPXHOCTb. TpeyroiapHas
nupamua. [IpaBuibHas nupamuaa. Y cedeHHas nupamuia.

Cummetpuu B KyOe, B apajjiesienuiesie, B Ipu3Me 1 MUpaMuje.

Ceuenus MHOrorpanHukoB. [loctpoenue ceuenuii.

Temna v MOBEPXHOCTH BPALLEHUS.

[Hunmuuap u konyc. YcedeHnblid kKonyc. OCHOBaHHE, BBICOTA, OOKOBAsi TOBEPXHOCTD,
oOpa3yromas, pasBepTka. OceBble CeUeHUs U CeUeHUs napasuieIbHble OCHOBAHUIO.

lap u cdepa, ux ceuenus. KacarenpHas miaockocts k chepe. Chepa, BnucaHHas B
MHOT'OT'paHHHK, c(epa, OMUCaHHAs! OKOJIO MHOTOTPaHHHUKA.



OO0BeMBI TEJ BpaIIeHUS U TUTOMIAIN X TOBEPXHOCTEH.

®dopmynsl 00beMa Kyba, mapajuieNienune1a, Ipu3Msl, MHIAPA. DopMysisl 00beMa MHpaMUIbI
1 KoHyca. DopMyITbl TUIOIIAU TTOBEPXHOCTEH MUIMHAPA U KoHyca. DopMyIibl 00beMa apa u
Iomaau chepsl.

BekTopsl 1 KOOpAUHATEI.

BexTopel. Moayne Bektopa. PaBeHcTBO BekTOpOoB. Cll0K€HHE BEKTOPOB U YMHOKEHHE BEKTOpA
Ha 4uCiI0. YTou Mexny BekropaMmu. Koopannatel BekTopa. CKalasipHOE IPOU3BEICHUE BEKTOPOB,
cpoiictBa. KommHeapHsle BeKTOphI. Pa3iioskeHne BEKTOpa M0 1BYM HEKOJUIMHEAPHBIM BEKTOPAM.
KoMiutanapueie BEKTOpBI. PasiioxkeHue BEKTOpa o TPEM HEKOMILTIaHAPHBIM BEKTOPAM.
JlexapToBbI KOOpAMHATBI TOYKU Ha IUIOCKOCTH U B IPOCTpaHCTBE. [IoHATHE 0 KOOpANHATHOM
ONUCaHUU reoMeTprueckux ¢puryp. opmyisl pacCTOSHUSA MEXKAY IBYMsI TOUKaMH Ha
IUIOCKOCTH M B IPOCTPAHCTBE. Y PABHEHUE OKPYKHOCTH. Y paBHEHUs cepbl. Y paBHEHHE
I10CKOCTH. POpMyJ1a pacCTOSIHHUS OT TOYKHU A0 IUNIOCKOCTH.

OCHOBHBIC YMECHUS U HABBIKH

OK3aMEeHYIOIUNCS JOHKEH YMETh:

1) BeIOSHATH (6€3 KaJbKyIATOpa) apupMeTHIeCKUe NeMCTBUS Ha/l YUCIaMU M YUCIOBBIMU
BBIPKEHUSIMH, 33JJAHHBIMH B BUJIE JCCATUYHBIX M OOBIKHOBEHHBIX IpOOEi; ¢ TpeOyeMoit
TOYHOCTBIO OKPYIJISTh IaHHBIE YUCIIA U PE3YNIbTAThl BBIYMCIECHUIN; IPOBOAUTH IPOrHO3UPOBAHUE
MPUOJIMKEHHOTO PE3YJIbTaTa,

2) IpOBOJUTH TOXKAECTBEHHbIE IPEOOpa30BaHNsI MHOT'OWIECHOB, APO0ei, coaepKaliiux
IIEPEMEHHBIE, BBIpAKEHU, COIepKAILLUX CTEIIEHHbIE, I0Ka3aTeJIbHbIE, Jorapu(PpMUUECKUE U
TPUTOHOMETPUUYECKHE (DYHKIIHH.

3) onpenensaTh 3HaUeHHE QYHKIUU 10 3HAYEHUIO apTyMEHTa IPU Pa3IMUHBIX CO0c00ax 3adaHus
(GyHKLIMU; CTPOUTH IpadUKK TMHEHHOHN, KBaIpaTUYHOMN, CTEIEHHOW, IPOOHO-THHEHHOH,
MOKa3aTeIbHOM, JIOTapU(PMUUECKON, TPUTOHOMETPUYECKUX U OOPATHBIX TPUTOHOMETPUUECKUX

(GyHKIMA.
4) pemiaTb ypaBHEHHsI, HEPABEHCTBA, CUCTEMBI (B TOM UYHUCIIE C TapaMeTpaMu) U UCCIE0BaTh UX

pEeLIeHMs; HAaXOAUTh NMPUOIMKEHHbIE PEIIEHUs] YPaBHEHHH U UX CHCTEM, UCTIONb3Ys
rpadu4ecKuit MeTox;

5) npuMeHATh o01ue CBOMCTBA (PYHKIMM; CTPOUTh TpapUKu GYHKIMH U MHOXKECTBA TOYEK
KOOPJAMHATHOM MJIOCKOCTH, 3a/laHHbIe YPAaBHEHUSMH U HEpAaBEHCTBAMU; OITUCHIBATH 110 rpauKy
U 110 GopMyJie OBEJCHNE U CBOICTBA QyHKINT;

6) m300paxkaTh TeOMeTpHUYeCKre (PUTYPHI Ha YePTEKE; IeNNaTh JOTIOTHUTEIEHBIC TIOCTPOCHHUS;
CTPOHTH CEUSHWsI, UCCIIEIOBATh B3aMMHOE PACIIONIOKEHHE QUTYD;

7) IONB30BaTHCS CBOMCTBAMU YHCENl, BEKTOPOB, PYHKIINN U UX rpadUKoOB, CBOMCTBAMHU
apupMeTUYECKO U FreOMETPUUECKOI MPOTrPeCcCHii;

8) MoJIb30BaThCs CBOMCTBAMH T€OMETPUIECKUX (PHUTYP, UX XapaKTEPHBIX TOYEK, JIMHUHN U
yacTel, CBOMCTBaMH paBEHCTBA, MOA00HS M B3aUMHOTO MOJIOXKEHUS PUTYP;

9) Mob30BaTHCS COOTHOLICHUSIMH U (POpMyIaMH, COAEPKALTUMHA MOJTYJH, CTETIEHU, KOPHH,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE BEIPAXKEHUS, BETMUNHBI YIIIOB, JUIMHBI, TUTOLIA/IH,
00BEMBI;

10) cocTaBnATh ypaBHEHMs, HEPAaBEHCTBA, CHCTEMBI M HAXOAUTh 3HAUEHUS BEJTMUMH, UCXOAS U3
YCIIOBHS 33]1a4H;

11) BBIUMCIIATH MPOU3BOJHBIE U NIEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIIHIA, TPUMEHSISI TpaBUiIa
BBIYUCIICHHSI TPOM3BOIHBIX M MIEPBOOOPA3HBIX; MOIH30BATHCS MOHATHEM POU3BOIHON MPU



UCCIIeIOBaHUM (DYHKIIMH HA MOHOTOHHOCTB, 9KCTPEMYM U IIPU MOCTPOECHUU rpaduka GyHKIMH, a
TaKXe /U1 HaXOKJCHUsI HanOOJIbIIIEro M HAMMEHBIIETO 3HaYeHUH (PYHKIUH Ha IPOMEKYTKE;
pemarh 3aa4u ¢ MPUMEHEHHEM ypaBHEHHUs KacaTeIbHON K TpaduKy (GyHKINHU; BEIYUCIATD
IJIOIIAb KPUBOJIMHENHON TpaIlCLUH;
12) npumeHsTh METOA KOOPAMHAT MPH PEIICHUH T€OMETPHUECKUX 3aj1a4 U

anreOpandecKux 3a1ad, CoAepKalUX napamerp.

13) nu3jaratb U O(bOpMJ'IHTB pEIICHUEC 3a1a4 JIOTHYECKHU IIPpaBUJIBHO, IIOJTHO U IMOCJICA0BATEIIBHO, C
H€O6XOI[I/IMBIMI/I IMOACHCHUAMMU.



