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1. TPEBOBAHUS K 3BHAHUAM ITIOCTYHAIOHIUX

Ha BCTYIIUTCIbHOM HCIIBITAHUHU IIO0 O6IHCO6paBOBaTCHI>HOMy npeamMeTy
«MaremaTuka» HOCTyrIaIOHII/If/i JOJDKCH:

noxkaszamby:

a) 4€TKOE 3HAHUE MATEeMAaTUYECKHUX OMPECICHUN U TEOPEM, TPEAYCMOTPEHHBIX
MpOrpaMMONu;

0) yMEHHE TOYHO M CKaTO BBIPAKaTh MAaTEMATUUYECKYIO MBICIh B MMUCbMEHHOM
W3J1I05KEHUH, UCTI0JIb30BaTh COOTBETCTBYIOIIYIO CUMBOJIUKY;

B) YBEpPEHHOE BJIAJICHUE MATEMATUYECKUMH 3HAHUAMU U HaBbIKAMH,
IIPEYCMOTPEHHBIMHU IPOrPAMMOM, YMEHUE IIPUMEHSTh UX MPU PELLICHUU 3a1a4.

3Hamb:
AJredpa u HayaJia MaTeMaTHYeCKOr0 aHAIU3a

1. Harypanbubie yucia (N). IIpoctele u cocTaBHble 4Ymcia. Jlenurensb,
KkpatHoe. Hanbonpimmii o0ommmit nenurens. HauMmensiniee obmiee kpatHoe. [IpomeHT
qHClIa.

2. [Ipusnaku nenmumocty Ha 2,3,5,9,10.

3. Lenbie uncna (Z). Paunonansaeie uncna (Q), UX CIOXKEHHE, BEIYUTAHUE,
YMHOXEHHE U Aenenne. CpaBHEHHE PallMOHATBHBIX YUCEIL.

4. JletictButenbHbie uucia (R), MX mpeacraBieHHWE B BHIC JICCATHYHBIX
JpoOeil.

5. N3oOpaxenue uncen Ha npsiMoil. Moaynb JEHCTBUTENBLHOTO YHCIA, €ro
r€OMETPUYECKHUM CMBICII.

6. UwucnoBble BbIpakeHUs. BpipaxkeHuss ¢ mnepeMeHHbIMU. DopMyIbl
COKpAILLIEHHOI'O YMHOKECHUS.

7. CremeHb ¢ HaTypaJdbHBIM ¥  pallMOHAIBHBIM  TOKa3aTeJIeM.
ApudmeTrnuecKkrii KOpeHb.

8. Jlorapudmsl 1 UX CBOWCTBA.

9. OnHOYJIEH U MHOTOWIEH.

10. MHorouneH ¢ ogHOU nepeMenHoi. KopeHs MHOTOWIeHA Ha TpUMepe
KBaJpaTHOI'0 TPEXUJICHA.

11. Ilouarue @ynkuuu. CriocoObl 3aganus GyHkiuu. O6nacTe onpeaeseHus,
MHOKECTBO 3HAYCHHU (PYHKITUH.

12. I'padux pyukiuu. Bospacranue u yobiBanue GyHKIIMH;, IEPUOTAIHOCTD;
YETHOCTh, HCYETHOCTD.

13. JlocrarouHoe ycnoBue Bo3pacTanus (yObiBaHus) (QYHKIMH Ha
npomexyTke. [lonsTue sxkctpemyMma Gynknnn. Heo6xoanmoe ycinoBre skcTpeMmyma
¢dbyukiuu. JoctatouHoe ycioBHe OHKcTpemyma  (¢yHkuuu. HauOombiee u
HaMMeHbllIee 3HaUYeHne (QYHKIIMHU Ha IPOMEXKYTKE.

14. OnpeneneHue U OCHOBHBIE CBOMCTBA ()YHKIMH: JUHEHHOW y = ax + b,
KBajgpaTHuHOM Y = ax? + bx + C, crenennou y = ax", y = k/X, nokazareinbHORY
= a%, norapupmuyeckoit y = log,mpuroHoMmerpuueckux QyHkiui (Y = SinX;y =
CoSX; Y = tgXx, Y = ctgx).



15. Vpasuenue. Kopuu ypaBHeHus. [loHsTHE O PaBHOCHIIBHBIX YPaBHEHHUSIX.

16. HepaBenctBa. Pemienuss HepaBeHcTBa. [loHSTHE O PaBHOCHIIBHBIX

HEpPABEHCTBAX.

17. Cuctema U COBOKYIMHOCTH ypaBHEHUI U HEpaBEHCTB. PelieHus cucteM u
COBOKYITHOCTEM.

18. Apudmernueckas u reomerpuueckas nporpeccus. @opmyiia n-oro 4jieHa
¥ CyMMBI [IEPBBIX N WICHOB aprU(PMETUUECKON MPOrPECCUHU.

19. OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO U CIEACTBUS U3 Hero. Cunyc
U KOCMHYC CYMMBI U Pa3HOCTH ABYX apryMeHTOB. CHMHYC M KOCHHYC JBOWHOTO
aprymenta. @opMyIibl MOHUKEHUS CTETICHH.

20. ®opmyibl peHieHHs MPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHHM.

21. Onpenenenune npousBoaHoil. E€ pusndeckuii u reoMeTpUIeCKuil CMBICI.
VYpaBHEeHHE KacaTEIbHOM.

22. TlpomsBoaubie GyHKIME Y = SiNX, Y = COSX, Y = tgX, y = ctgX, y
y=a, y=e5y=1logx,y=Inx,y=kx+b,y =Kk.

23. Tlonstue mepBoobpasnoil. [lepBooOpasznbie Qynkmmii: y = X", y = i,
y =sinx, y = cosx, y = e*, y = kx+b, y=k.

24. 3amaya 0 BEIYUCICHUY TUIOMAAN (PUTYpPBI, OTPAHUYECHHOMN JIMHUSIMHU.

25. OCHOBHBIE TIOHATHS MAaTEMAaTUYCCKON CTATUCTUKH: pa3Max, Moja,
MeJaHa, cpeHee apu(PMETUIECKOE, YaCTOTa, OTHOCUTEIbHAS YacTOTA.

26. OcHOBHBIE MOHATHS KOMOWHATOPUKU. DOPMYITBI 1711 BEIYMCIICHUS YUCia
MePECTaHOBOK, COUYETaHM U pa3MelneHnii. KomOuHaTopHoe mpaBuiIo yMHOKEHUS.

27. OmpeneneHue BEPOATHOCTH CIYYalHBIX COOBITUN. JlOocTOBEpHBIE U
HEBO3MOJKHBIE COOBITHS; HE3aBUCHUMBIE COOBITHS, MPOTHUBOMOJIOKHBIE COOBITHS.
[IpaBuiia ci10KEHNA U YMHOKEHHS BEPOSTHOCTEN.

Xn

I'eomeTrpust

1. Tlpsimas, nyd, OTpe3OK, JIOMaHasi; JJIMHA OTpe3ka. YTroj. BenuuuHa yria.
BeprtukanbHble W cMexHble yruibl.  [lapamienbHble, TepeceKarolmecs,
MEPIEHIUKYJIAPHBIE U CKPEIINBAIOIINECS TTPSIMBIE.

2. Ilpumeps! npeoOpazoBanus GUTyp, BUIBI CHMMETPHUH.

3. Bektopsl. Onepariuu HaJl BEKTOpPaMH.

4. MHOTOYTOJILHUK, €r0 BEPIIUHbBI, CTOPOHBI, THarOHaJIH.

5. Tpeyroabuuk. Ero menunana, ouccekrpuca, BbiIcoTa. BUbl TpeyrojbHUKA.
CoOOTHOIICHUSI MEXK]Ty CTOPOHAMH U YTIJIaMU TIPSMOYTOJIBLHOTO TPEYTOJbHUKA.

6. UeThIpEéXyTOJBHUK: MapajjieiorpaMM, MPsSMOYTOJbHUK, poMO, KBajpar,
Tparnemuus.

7. OxpyxHocTh U Kpyr. Llentp, xopna, nuametp, paauyc. KacarenbHas k
okpyxkHOCTH. [Jyra okpyx)Hoctu. Cextop. BrincanHasi 1 onucaHHasi OKpYKHOCTH.

8. llenTpanbHble U BOUCAHHBIC YTJIBI.

9. ®opwmyna muomaau: TPEyroJbHUKA, IPSIMOYTOJBHUKA, MTapajuIeIorpaMMa,
pomba, KBaaparta, TparemuH.



10. /InvHa OKpY>KHOCTH M JUIMHA IyTU OKPYKHOCTH. PanmanHas mepa yria.
[Tnomanp kpyra u miaomaab CEKTopa.

11. TlogoGwue. [Togo6ubBIE Purypsl. OTHOIIEHKE TITOIACH MOAOOHBIX GUryp.

12. TInockocts. [lapannensHbie U IEpeCeKAIOMUECS IIOCKOCTH.

13. TTapannenbHOCTh NPSAMOM U MIOCKOCTH.

14. Yron Mex iy npsiMOi ¥ TNIOCKOCTHIO. [lepreHauKysip K MI0CKOCTH.

15. J/IByrpannsle  yrubl.  JIMHEHHBII ~ yroim — JABYrpaHHOro  yrJja.
[lepneHANKYISIPHOCTD ABYX MJIOCKOCTEM.

16. [Ipu3Haku napauIeNbHOCTH NPAMOM M IUIOCKOCTH, NapajuIeIbHOCTH
IUIOCKOCTEH, NEPIEHIUKYIIPHOCTH NPSIMOM M IJIOCKOCTH, NMEPIEHAUKYISIPHOCTH
IUIOCKOCTEM, CKPEIIMBAIOIIUXCS NPSAMBIX. Teopema o TpEX NeprneHuKyIspax.

17. Muororpannuku. MIx BepiuHsl, peOpa, rpaHu, JUaroHaju.

18. [Ipsmass u HakinoHHas mnpusMmbl. [lupamuabl. [lpaBunbHas npusma u
npaBuwibHas nupamuaa. [lapannenenuneapl, UX BUABL.

19. @urypsl BpaieHus: UUIUHAP, KOHYyC, cdepa, map. Llentp, nuamertp,
paauyc cdepsl 1 mapa. [Imockocts, kacaTtenbHas K cepe.

20. ®opmynsl 00bEMa mapaiyieNenuneaa, MpU3Mbl, MUPaAMUAbI, MHIXHAPA,
KOHyca U I1apa.

21. ®opmynbl TMOMAAM TOBEPXHOCTH TPU3MBI, MUPAMUJBI, LUIUHIAPA,
KOHYyca, [1apa.

ymembp:

1. IIpousBoauTh apudMeTUUYECKUE ACUCTBUS HaJ YMUCIIaMH, 3aJaHHBIMH B
BUJIE JIECSITUYHBIX U OOBIKHOBEHHBIX Ap0o0€il; ¢ TpeOyeMOl TOYHOCThIO OKPYTIISATh
JTAHHbBIE YUCJIA U PE3yJIbTaThl BBIUUCICHHM, HAXOUTh MPOLEHT YUCIA.

2. [IpoBOAUTh TOXKIECTBEHHbIE MPEOOPA30BaHMUsI MHOTOUYJICHOB, JIpoOei,
COJIEpKAIINX IEPEMEHHBIE, BBIPAXKEHU, CoZIeprKallnuX CTEIICHHBIE,
MOKa3aTeNIbHbIE, JIOTapU(PMUIECKHUE U TPUTOHOMETPUIECKUE (DYHKITHH.

3. CtpouTth rpaduku JTUHEHHOM, KBAIpaTUUHOM, CTEIIEHHOM, TTOKa3aTeIbHOM,
JorapuMUYECKON U TPUTOHOMETPUIECKUX (PYHKITUH.

4. PemiaTh ypaBHEHHSI U HEPABEHCTBA MEPBOIl U BTOPOW CTENEHU, YPABHEHUS
M HEpPaBEHCTBA, MPUBOJSAUIMECS K HHUM; peliaTb CUCTEMbI M COBOKYIHOCTHU
YPaBHEHUM M HEPABEHCTB IIEPBOM U BTOPOW CTENEHU U NPUBOLALIMECS K HUM.
Croma, B 4YacTHOCTH, OTHOCSTCS MPOCTEHIIME YpaBHEHHUS W HEPaBEHCTBA,
cozeprKaliue CTEIICHHBIE, NOKa3aTelIbHbIE, norapupMuyecKue u
TPUTOHOMETPUUECKHE (PYHKIIUH.

5. Pemiath 3a1aum Ha cocTaBiieHUE YPAaBHEHUIM U CUCTEM YpaBHEHUM.

6. U3o0OpaxaTs reoMmeTpuueckue GUTYPHl Ha YEePTEeKE U MPOU3BOAUTH
MIPOCTEUIIINE TTOCTPOECHUS.

7. Haxomuth 00BEMBI W TUIOMIAAM TIOBEPXHOCTEH TMPU3MBI, TUPAMUIBI,
HUJIMHAPA, KOHYCa U mapa.

8. Mcmonb30BaTh OCHOBHBIE TEOpEMBI cTepeoMmeTpuu (cM. 1. 16 pasmena )
IIPU pELIEHUU 3a]a4.



9. Ucnionb30BaTh ~ TE€OMETPUYECKUE  TPENCTABICHUS  NPU  PEIICHUH
anredpanyeckux 3ajaad, a METO/bl aareOpbl U TPUTOHOMETPUM — TPHU PEIICHUU
reOMETPUYECKUX 3a1ad.

10. Pemats mpocTeltme 3a1a9u Mo KOMOMHATOPUKE U TEOPUU BEPOSITHOCTEH
C UCTIOJb30BAHMEM KOMOMHATOPHOIO MpaBUjIa YMHOXKEHUS, POPMYILJIA MMOACUETa
yuciaa COYETaHWM, pa3MENICHUHM M IEPECTAHOBOK, OIPEIEICHUS BEPOATHOCTH
CIIy4aifHOTO COOBITHS U TEOPEM O CIIOKEHUH U YMHOKEHUUBEPOSITHOCTEH.

2. CTPYKTYPA 3AJJAHU U KPUTEPUU OLIEHUBAHUA

Crpykrypa 3agaHuii

BerynuTtenbHOoe  UCHBITAHUE ~ OCYIISCTBISACTCS  MYTEM  BBITIOJIHEHUS
B MHCHbMEHHOW (opMe OJHOTO W3 BapPUAHTOB TECTOBBIX 3aJaHUil, KOTOPHICB
COBOKYITHOCTH OXBaThIBAIOT OCHOBHOE COJIepKaHHe pa3zieion
o011eo0pazoBaTeNnbHOTO NMpeaMera « MareMaTukay.

Kaxxaplli BapyuaHT »K3aMEHAITMOHHOM paboThl MO MpeaMery «MaremaTukay
COCTaBJIEH B BUJE TECTOBBIX 3aJaHUN M COCTOUT U3 TPEX 4HacTer «A», «B», «C»
¥ BKITto4YaeT 26 TECTOBBIX 3aJaHAMN, pa3Inyaronirecs GopMoi M ypOBHEM CIIOKHOCTH.

Yactb «A» COACPKUT 15 SaIIaHI/Iﬁ C BI)I60p0M OAHOI'O HJIM HCCKOJIBKHUX
IMpaBUJIbHBIX OTBETOB M3 IPCAJTOKCHHBIX.

Yacte «B» comepxutr 10 3amanuii. B HeWl mnpemsiokeHBl CIEIyIONTHE

Pa3HOBHUIHOCTH 3aJIaHUM:

e 3a/IaHMs Ha BBIOOP HECKOJIBKUX MPABUIILHBIX OTBETOB U3 MPE/JI0KEHHOTO
MEepEYHsI OTBETOB;

e 33JaHUS HA ONPEACIICHUE TMOCIEI0BATEIIbHOCTH PACIOJIOKEHUS JTaHHBIX
AIIEMEHTOB;

e 3aJ]aHUS HA YCTAHOBJICHUE COOTBETCTBUS AJIEMEHTOB, JAHHBIX B HECKOJbKHUX
WH(POPMAITMOHHBIX PAJAX;

e 3aJ]aHUS HA PEUICHUE YPABHEHHUI C 3aMHUCHIO0 YUCITOBOTO OTBETA.

Yacre «C» npenanosiaraet pa3BEPHYTOE PEIICHUE JBYX 3aJaHWN: 3a1aud
skoHOMHYeckoro  cogepxkanusi(Cl) u  KOMOMHHUPOBAaHHOTO  ypaBHEHUS
(nepaBencTBa)(C2). [Ipu BBIMOJIHEHUH 33JaHUN ATOW YacTH aOUTYPUEHT JOJDKEH
MOKa3aTh: ONpeJeiCHHbIE MPEIMETHbIE 3HAHUS, YMEHUE NMPUMEHSATh W3BECTHBIC
METO/Ibl PEIICHH, CHOCOOHOCTh M3JaraTh pelieHUe 3a/1adyu B MUCbMEHHOU dopme,
IPUBOJS MPU ITOM HEOOXOAUMBIE TIOSICHEHUSI U OOOCHOBAHUSI.

Kpurepuu oueHuBaHus

Kaxnoe 3amanme 4actu «A» B Clly4ae €ro MNPaBHIBHOIO BBIMOJHEHUS
ornieHuBaeTcss 2 Oamnamu. HeBepHbili oTBeT miau ero orcyrctBue — 0 Oasios.
MakcuManbHO BO3MOXKHOE KOJIMYECTBO OalIoB 3a 3ajaHus 4yactu A — 30 6aioB.
OueHuBaHME OCYLIECTBISIETCA aBTOMATHYECKM KOMIIBIOTEpPOM 110 3apaHee
HAaCTPOEHHOM U yTBEPKAEHHOM IPOrpaMMe.



Kaxknoe 3amanme 4yactu «B» B ciaydae ero mpaBWIBHOTO BBIMOJHEHUS
orieHuBaeTcs 4 Oanmnamu. HeBepHOe BBIMOJIHEHUE UK €r0 OTCyTcTBHE — () OasIoB.
MaxkcuMaabHO BO3MOKHOE KOJIMYECTBO 0AJII0B 3a 3adaHus yacTu B — 50 0aJiioB.
OueHMBaHUE OCYIIECTBISICTCS aBTOMATHYECKH KOMIIBIOTEPOM IO 3apaHee
HAaCTPOEHHOM U yTBEPKIAEHHON POrpamMmMe.

Pexomenayemoe BpeMsi BLINOJTHEHHS 3a1aHuil yacTeit «A» un «B» — 80 Mmun.

Kaxnoe 3aganue yactu «C» B cilydae IpUBEIEHHOTO Pa3BEPHYTOTO PEIICHUS
C HEOoOXOJIMMBIMHM TIOSICHEHMSIMM OIleHMBaeTcs 15 OamaamMm. 3a  KaXIylo
JIOTYIIEHHYIO HETPYOyr0 OMHMOKY, OTCYTCTBHE HEOOXOAMMBIX OOOCHOBaHHMA U
MOSICHEHUNW  CHUMaeTcss OT 3 10 5 OauioB. 3a KaxAylo JOMYIIEHHYI0 TrpyOyio
OLIMOKY TIPY BEPHOM B LIETIOM XO/I€ PEIICHUs] CHUMAeTCs OT 6 /10 8 6ailioB.

PexoMeHnayemoe BpeMsi BbINOJIHeHU 3aganuii yacTu «C» — 40 MuH.

[IpoBepka M OLIEHWBAHME BBINOJHEHUA 3aaHus 4acTu «C» OCyIIeCTBISIETCS
’K3aMeHalMoHHOM koMuccuelr (OK) Ha OCHOBE BBILLIENIEPEUHCIEHHBIX KpUTEpHEB. B
LEeISAX TOBBIILIEHUS OOBEKTHUBHOCTH OIIEHMBaHUA PAaOOTBl MOTYT  OBIThH
nepernposepenbl npencenarenem OK. [Ipencenarenem DK nepenpoBepsroTcs Bee
paboThL, OLIEHEHHBIE BHICHIMMU OaJljIaMH U Bce pabOThI, KOTOPBIE B X0/1€ MPOBEPKAMHU
yieHaMu DK He MOoTy4Yniu MoJ0KUTEIbHYIO OLIEHKY. Bee mosydeHHbIe pe3yIbTaThl
YTBEPKAA0TCA Ha 3aceqanun [[puémMHON KOMUCCHM.

Jliss MOATOTOBKH OTBETOB HAa 4YacTH «A», «B», «C» oTrBOAUTCAZ
ACTPOHOMMYECKHUX Yaca.

Ha ocHOBe pe3ynabTaTOB BBINOJHEHUS BCeX 3aJaHuid paboThl Oaybl
CYMMHpYIOTCS. MaKCUMajabHO 32 BBINOJHEHHBIE 3aJaHusl BCTYIHUTEIBHOIO
UCIIBITaHUST 0 001IeoOpa3oBareibHOMy TnpeaMmery «MaTtemaTuka» aOUTypHEHT
MoskeT nmoyunts 10 100 6amios.

K mocieaymoumeMy y4acTur0 B KOHKYpce Ui nocTyruieHus B Poccuiickui
rOCYAApCTBEHHBI YHUBEPCUTET IPABOCYIHsS MAOMYCKAKTCH AOMTYPHEHTHI,
HaOpaBIIMe 110 UTOraM BCTYNMHUTEIHLHOIO UCIBITAHUS MO 00I1e00pa3oBaTEILHOMY
npeamety «Marematrka» He MeHee 39 0aJL10B.

3. COAEPKAHUE NPOI'PAMMBI BCTYIIUTEJBHOI'O UCIIBITAHUSA

Anzeopa

Kopuu u crenenu. Kopenb crenenn N>1 u ero cpoiictBa. CreneHb ¢
palMOHAIBHBIM TIOKa3aTeleM U €€ CBoWcTBa. [loHATHE O CTENEHH ©C
JICUCTBUTEIbHBIM MOKA3aTEJIEM.

CBolicTBa CTENEHU C JEHCTBUTEIBHBIM ITI0KA3aTEIEM.

Jlorapugm. Jlorapupm uucna. OCHOBHOE JOrapu(p)MUUECKOE TOKIECTBO.
Jlorapudm npousBeneHMs], YaCTHOTO, CTENEHH; NEPEX0] K HOBOMY OCHOBAHHIO.
JlecsTUUHBIN 1 HATYpaJIbHBIN JTorapu(Mbl, YUCTIO €.



[IpeobpazoBanms MPOCTEUIIINX BBIPAKECHUH, BKJTFOYAKOIIIAX
apu(pMeTUYeCKre OIepaluy, a TakKe OIMepaluio BO3BEACHUS B CTENEHb U
omepanuio JorapugmupoBanusi. OcHOBbl TpuronomeTpuu. CHUHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC NpPOU3BOJIbHOTO yria. Pannannas wmepa yrma. Cunyc,
KOCUHYC, TaHI€HC MW KOTaHreHc uyuciaa. (OCHOBHBIE TPUTOHOMETPUYECKUE
ToxzaecrBa. @opmyibl npuBeneHud. CHHYC, KOCHHYC W TAaHT€HC CYMMBbI H
pazHoctu AByX yrioB. CuHyc u KocuHyc ABoiHoro yria. [IpeoOpazoBanus
IIPOCTENIIINX TPUTOHOMETPUYECKHUX BBIPAKECHUM.

[Ipocreiiline TPUTOHOMETPHUUECKUE YpaBHEHMs. APKCUHYC, APKKOCHHYC,
apKTaHI€HC YUCIIA.

Dynkyuu

Oyukiuu. O65acTh onpeneneHns U MHOXKECTBO 3HaueHul. ['padux dyHkimm.
[Toctpoenue rpadukoB GyHKIMMA, 3aJaHHBIX Pa3IMYHBIMU criocobamu. CBoMCTBa
GyHKIHUNA:  MOHOTOHHOCTh, UYETHOCTh W  HEYETHOCTh, IEPUOIUIHOCTD,
OTPaHUYEHHOCTb.

[IpomexxyTkn BO3pacTaHus W YOBIBaHUS, HAWOOJbIIEE W HAMMEHBIICE
3HAUCHUs, TOYKH OKCTpemyMa. ['paduueckas wuHTepnpertanus. [IpuMeps
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH B peajbHBIX MPOIIECCaX U SBICHUSX.

Oo6patHas ¢ynkiua. O6nacTe onpenesieHuss U 00JacTh 3HaUYCHUM 0OpaTHOM
¢bynkuuu. ['padux oOpaTHOM QyHKIMY.

Crenennast pyHKIMS ¢ HATypaJbHBIM IOKa3aTeieM, €€ CBOMCTBA M rpaduK.

BepTukaibHble 1 TOPU3OHTANIbHBIE aCUMNOTOTHI rpadukoB. ['paduku npodHO-
JUHENHBIX (QYHKIIHM.

Tpuronomerpruueckre (QPyHKIIUU, UX CBOMCTBA M TpadUKH; NEPUOJUIHOCTD,
OCHOBHOW MEPHUO/I.

[TokazatenbHast ¢dyHKIUS, €€ CBOWCTBA M Tpaduk.

Jlorapudmuueckast pyHKIus, €€ CBOMCTBA U rpaduK.

[IpeoOpazoBanusi  TrpauKoOB:  TapajuIeNIbHBIA  MEPEHOC,  CUMMETpUS
OTHOCHTENFHO OCei KOOpAWHAT U CUMMETPUsS OTHOCHUTEIHHO Hayaida KOOPAWHAT,
CUMMETPHSI OTHOCHTETIFHO MPSIMOM, pacTsHKEHHUE U C)KaThe BIOIb OCEH KOOpAWHAT.

Hauana mamemamuueckozo ananusa

[lonsiTue o mpenene MOCIEAOBATENLHOCTH. beckoHeyHO yObIBarommas
reOMETPUYECKAsI IPOTPECCUS U €€ CyMMa.

[TonsaTHE O HEMPEPHIBHOCTH (HYHKITUH.

[Tonsitue o mpou3BogHOW (YHKIUH, PUHMUECKUN U TEOMETPUUECKHN CMBICI
MPOU3BOJHON. YpaBHEHHE KacaTenbHOW K rpaduxy ¢dyskuun. [IpousBomnbie
CYMMBI, Pa3HOCTH, MPOU3BEICHUS, YACTHOTO, CIOXHOU (yHkuu. [IponsBoaHbIe
OCHOBHBIX JJIEeMEHTApHbIX GyHKIUN. [[puMeHeHne mpou3BOIHOM K UCCIIEIOBAHUIO
(GYHKIMI 1 TOCTPOCHUIO TPAPHUKOB.

[lepBooOpaznas. Ilonsitne 00 ompeneIeHHOM WHTETpaie Kak IUIOMIAIH
KpuBosInHeHHON Tpaneuuu. ®opmyrna HeroTona-JleliOHuma.



[Ipumepsl UCMONB30BAHUS MPOU3BOAHOW [UIsi HAXOXKACHHUS HAWITYYILEro
pelieHus B TMPUKIAAHBIX, B TOM YHCIE COIHAIbHO-d)KOHOMHYECKHUX, 3ajayax,
HAX0XkJIEHHUE CKOPOCTH IS ITPOLIECCa, 3aJaHHOTO (POPMYIION UK TPAPUKOM.

Ypaeénenus u nepagencmea

Pemenne panuoHanbHbIX, OKAa3aTENIbHBIX, JIOTAPUPMUUECKUX YpaBHEHUN U
HEpaBEHCTB. Penienne nppamoHaIbHBIX M1 TPUTOHOMETPUYECKUX YPaBHEHUN.

OCHOBHBIE ~ IIpUEMBI  PELICHUS  CHCTEM  ypPaBHEHUM:  IIOJCTAaHOBKA,
areOpanveckoe CJIOKEHUE, BBEJACHHE HOBBIX IIEPEMEHHBIX. PaBHOCHIBHOCTH
YPaBHEHUM, HEPABEHCTB, CUCTEM. PemieHne NnpoCTEeHWIINX CHCTEM YpPAaBHEHHU C
JByMsI HEU3BECTHBIMHU. PellieHrne cucteM HEPaBEHCTB € OJTHOM EPEMEHHOM.

Hcnonb3oBaHue CBOMCTB W IrpaMKOB (PYHKUUU NMPU PELICHUU YpPABHEHUH U
HepaBeHCTB. MeTon uHTEpBasoB. M300pakeHrne Ha KOOPAMHATHOW IUIOCKOCTHU
MHO>KECTBA PEIICHU YpPaBHEHUW W HEPABEHCTB C JABYMs NEPEMEHHBIMH M MX
CUCTEM.

[IpuMeHeHne MaTeMaTUYECKUX METOJIOB JIJISl pELIEHUS COAEP/KATEIbHBIX 3a1a4
U3 pa3iIMyYHbIX 00JacTel Hayku U npakTuku. WHTepnperauust pe3yibrara, yder
pearbHBIX OTPAaHUYCHUM.

Inemenmovt KOMOUHAMOPUKU, CHIAMUCHUKU U MEOPUU 6€POAMHOCHEll

Tabmuunoe w  rpaduueckoe  MpeACTaBICHUE  JaHHBIX.  YHCIOBBIE
XapaKTepUCTUKHU PAIOB JaHHBIX.

[loouepenHblii M OJHOBPEMEHHBIM BBIOOP HECKOJBKHX 3JEMEHTOB U3
KOHEYHOr'0 MHOKeCTBa. POpPMyIIbI YnCiIa NEPECTAHOBOK, COUETAHUM, Pa3MEIICHUN.
Pemienrie KOMOMHATOPHBIX 3aj1a4.

DNeMeHTapHbIE U CII0KHBIE COOBITHS. PaccMoTpeHue ciiydaeB U BEpOSITHOCTD
CYMMBbl HECOBMECTHBIX COOBITUH, BEPOSITHOCTh MPOTHUBOMOJIOKHOIO COOBITHS.
[TonsiTHe O HE3aBUCUMOCTH COOBITUH. BEpoATHOCTH M CcTaTMCTUYECKas YacToTa
HACTYIUIGHUSI COOBITHA. PeleHue mnpakTHYEeCKUX 3aJad C [PUMEHEHHUEM
BEPOSTHOCTHBIX METOZOB.

T'eomempus

[IpsiMble U IIOCKOCTH B MpocTpaHCTBE. OCHOBHBIE MOHATHS CTEPEOMETPUU
(Touka, npsiMasi, IIOCKOCTh, IPOCTPAHCTRO).

[Iepecekarommecs, napaiebHbIE U CKPEIIUBAIOIIUECS IPSMBIE. YTOJ MEXIY
MpsAMBIMUA B mpocTpaHcTBe. llepneHaukynsspHOCTh npsiMbiX. [lapaiienbHOCTh U
MEPIIEHANKYJISIPHOCTD NPSIMOU U INIOCKOCTH, IPU3HAKU U CBOKMCTBA. Teopema 0 Tpex
neprneHauKyspax. l[lepneHaukynssp W HaKJIOHHAA. YTOJd MEXIy IpsSMOU H
IIJIOCKOCTBIO.

[TapajutesIbHOCTD IIOCKOCTEH, MEPHEHANUKYISIPHOCTD IUIOCKOCTEN, MPU3HAKU
Y CBOMCTBA. JIByrpaHHBIM YroJj, JUHEWHBIM yroJ ABYTPAHHOrO yria. PaccTrosHusd
OT TOYKH JO0 IIOCKOCTU. PaccTosiHME OT MpsAAMOM A0 MJIOCKOCTU. PaccTosgHne Mexny
NapajuieNIbHbIMU ITIOCKOCTIMU. PaccTosiHuE MEX Y CKPEIIUBAIOIIUMUCS PSIMBIMHU.

[MapannensHoe npoekTupoBanue. M3o0paxkeHne npocTpaHCTBEHHBIX QUTYD.



Mmuororpannuku. Bepmiunbel, pebpa, rpaHu MHororpaHHuka. Pa3eeprka.
MHororpasHssle yribl. Belllykible MHOTOTpaHHUKH.

[Ipu3ma, ee ocHoBaHUs, OOKOBbIE peOpa, BbHICOTA, OOKOBas MOBEPXHOCTb.
[Ipsimas u HakoHHas npusma. [IpaBunbHas npusma. [lapamnenenunen. Kyo.

[Tupamuga, ee ocHOBaHHE, OOKOBBIE pedpa, BhICOTA, OOKOBAsSI MOBEPXHOCTb.
TpeyronsHasa nupamuaa. [IpaBunbHasg nupamuaa. Y ceUeHHAs MUpaMua.

CummeTtpuu B KyOe, B mapajuienenurnesie, B npusMe u nupamuae. [lonarue o
CUMMETPUM B NPOCTpPaHCTBE (LIEHTpalbHas, OceBas, 3epKaibHasi). I[Ipumepsl
CUMMETPHUM B OKPYKAIOIIEM MUPE.

Ceuenust ky0a, MPU3MBI, MUPAMHUIBI.

[IpencraBnenre o0 NMpaBUIBHBIX MHOTOTpaHHUKAX (TETpadzp, KyO, OKTasAp,
JOJIEKa3Ip U UKOCASP).

Tena m noBepxHOCTH BpauieHus. LlunuHIp M KOHyC. YCEUEHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTb, OOpasyromias, pasBepTka. OceBbie
CEUYCHUs U CEYEHHUs NapaJuIeIIbHbIE OCHOBAHMUIO.

[ap u cdepa, ux ceyeHus, kKacareabHas IIIOCKOCTh K cepe.

OObembl Ten U oA ux nosepxHocTeil. [loHaTne 00 00beme Tena.
OTtHo1IeHHe 00bEMOB MOAOOHBIX TEN.

®opMmynbl  00beMa Ky0a, MNPSAMOYTOJIbHOIO NapajljiesIeNuIena, MPU3MBI,
umuHapa. dopmynel od0bemMa nupamuabl U KoHyca. Dopmyinbel mwtomanu
IIOBEPXHOCTEN LUIIMHAPA U KOHYCA.

dopmyibl 00beMa 11apa 1 TUIoaan cQepsl.

Koopaunnatel 1 BEKTOpHI. [lekapToBbI KOOpAMHATHI B IpocTpaHcTBe. PopMmyna
PACCTOSIHUS MEXY IBYMsI TOUKAMH.

Bekropel. Monyns BekTopa. PaBeHCTBO BeKTOpOB. CHOKEHHE BEKTOPOB H
YMHOXEHHE BEKTOpa Ha YUCJO. YTOJ MexAy Bekropamu. KoopanHaTel BEKTOpa.
CkanspHoe npowusBeneHue BeKTOpoB. KorumHeapHble BeKTOpbl. Pa3noxkeHue
BEKTOpa II0 [JBYM HEKOJUIMHEApHBIM BeKTOopaM. KoMIulaHapHble BEKTOPHI.
Pa3noxxenue no TpeM HEKOMILJIAHAPHBIM BEKTOPAM.

4. CIIMCOK JIMTEPATYPHBI

OcHnosHas:

1. Maremarnka: anredpa ¥ Hadajga MaTEMATHYECKOTO aHAIN3a, TEOMETPHSI.
['eomeTtpust (6a30BbIi U yriryOsneHHBIA ypoBeHb). 10-11 kmaccsl / Atanacsa JI.C. u
ap. M., 2016.

2. Maremaruka: anreOpa W Hadaja MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSI.
Anre0Opa 1 Havajla MaTeMaTUYECKOT0 aHau3a (0a30BbIi U YIITyOJICHHBIA YPOBEHB ).
10-11 knmaccer / Anumos 1. A. u ap. M., 2016.

3. UepnenoB M.M. Maremaruka [D1eKTpOHHBIN pecypc] : yueObHoe mocolue:
pek. s CIIO / YepnenioB M.M. - otB. pen., Kapbaunnckas H.b., Jlebenera E.C.,
Xapuronosa E.E. - M.: PI'VII, 2016. - 341 c.

10



HHononnumenvHas:

4. MareMatuka: CIpaBOYHHUK JJIS CTAPIICKIACCHUKOB U MOCTYIAIOIINX B
By3bl/ Uepkacos O. 1O. u ap. M.: ACT-IIPECC IIKOJIA, 2016.

5. AunreOpa B Tabnunax.7-11 ki.: cpaBouHoe nocodue/ 3sasuu JI. U. u ap.-
M.: dpoda, 2014.

6. I'eomerpus B Tabmuuax. /-11 xi.: cnpaBounoe nocodue./ 3sapuu JI. U. u
np.- M.: Jlpoda, 2014.

7. www.school-collection.edu.ru — Enmunas kowrekuus  UGPOBBIX
00pa30BaTENbHBIX PECYPCOB.

5. OBPA3EII 3AJIAHUA
Yacts A

Al. HatypaJlbHbIMU YHCIIaMU SABJISIOTCS
5
19
: —V/49
13,78
- V64

A2. Tocrne ynpomenns Boipaxerne  (x7°)2 -x7%°:3/x3  nppunnmaer Bug
T X 4,25
T X 5,75
© X 3,25
T X 4,75

A3. O0acTh 3HaYeHUHN QYHKIUH ¥ = /X €CTh MHOXKECTBO
. (—o0; +o0)

%,

2 (0; +o0)

: [0; +o0)

. (—o0; 0)

. (—o0; 0]

Ad4. Crenytonue YTBEPXKIACHUS COOTBETCTBYIOT (YHKIIUHU, TpauK  KOTOpOH
M300paKEH HA PUCYHKE

: GyHKIHUSA ABISIETCS YETHOM

11
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. GyHKIHS yObIBaeT Ha IpoMexyTKe (2;3)
:X=0 —acumnroTa pyHKIIH

1y =0 —acumnrora GyHKIUH

. 4 — Touka MakcuMyMa (QYHKITHH

. QYHKIHS HE UMEET aCHMIITOT

1
AAS. PelieHreM HEpaBEHCTBA 2 = — gBIISETCS IIPOMEKYTOK
16

(~440)

(—o0; 3)

(-or-3)

. (-4; + 0)
(05 2,2)
1 (2,2; + )

A6. CBoiicTBaMu (YHKIIHMHU Y = SINX SBJISAIOTCS
. GYHKIHS ABJISIETCS HEUETHOM

. HAUMEHBIINIA niepuo QyHKuuu T =7

: obnacth onpezaenenus pynkuun D(y) = R

. QYHKIHS ABJISCTCS YETHON

: obsacth 3HaueHuit Gpyukimu E(Y) = [-1; 1]

A’7. BepHBIM pacIioNOKEHUEM B MTOPSAIKE BO3PACTAHUS YNCEIT SBIISIETCS

iogn — lﬂgn —; log, 13 ;log, 5

iﬂgﬂ — lﬂgﬂ —; log,13;:log, 5
logﬂ — logﬂ —; log, 5;log, 13
log,. — logﬂ— log, 5;log, 13

-log, 13;1log, 5; iogﬂ lﬂgﬂ

=185
A8. Panuannas mepa yria 100° paBaa

100%
100w

A9. TlepsoobpasHoii F(X) u npomssoguoit f/(X) pynkuum f(x) =x* —e* +2

SABJIAIOTCA
P B
-F(x)=2x—e*4+C wu f“[x]=x?—ex

;F(x]=£—ex+2x+£' H f“f[x:]=2x—ex

Flx)=2x—e*+C u fl(x)= ——e +2

12



- F(x) =x?—ex+C u f/(x)=2x—e*

A10 JIBe MIIOCKOCTH B MPOCTPAHCTBE HA3BIBAKOTCS MApaJICIbHBIMU, €CIU
. OHH HE UMECIOT OOIIUX TOUEK

. OHHU IPHUHAJUICKAT OJJHOU TUIOCKOCTH U HE IMEPECEKAIOTCS

. OHH MEPECEKAITC

. OHM UMEIOT OOIIYIO IPSIMYIO

Al1. Ha pucynke m3o6paxen napawienenuneq ABCDA;1B:CiD;. Herepubivu
YTBEP)KICHUSIMH SBJISTIOTCS

B1 C1

Ax D1

: mpsimble AB u A1C1 mapaisenbHbl

: mpsimble AB 1 CD napasienbHbl

: mpsimele AB u AD niepecekatorcst

: mpsmbie AB u CC1 nepecekatotcs

: imockoctu (ABC) u (ABD) napasuienbHbl
: mpsambie AB u BC ckpemuBatorcs

A12. [llap panunyca 6, *MeeT TOBEPXHOCTH, IUIOINIA/Ib KOTOPOW paBHA
: 288w

: 144n

: 48n

: 36m

;12w

A13. B tpeyronsauke ABC: yron ACB pasen 18°, AD — 6uccekrpuca, yron CAD
paseH 42°. I'pagycnas mepa yrina ABC paBna

: 18°

: 78°

: 84°

: 88°

13



Al4. B 3maHuM KpymHOW KOMIIAHUHM XOTAT TMOCTaBUTh BHYTPEHHHU TenedoH,
HOMEpa KOTOpPOro OYIyT COCTOSATh M3 JIOOBIX Tpex Iudp. MakcuMmaabHO
BO3MOYKHOE KOJIMYECTBO TeIe(POHHBIX a0OHEHTORB B 3TOM oduce OyaeT

: 1000

1 720

900

: 999

27

: 30

A15. BeposiTHOCTbh HEKOTOPOTO COOBITHUSI MOKET MPUHUMATh 3HAYEHUS
10
12

Yactr B

B1. Pemennem ypaBHeHus 3 + 3% = 12 gpnsercs

B2. Pemennem HepaBeHcTBa 106 2% = logy o (x + 7) sBnsiercst
(75 + )

(T + o)

D (o= T)

Do)

(0;7)

+ (05 + o0)

B3. CooTBercTBHE MEXKY BHIPAXKEHUEM U €70 3HAUCHUEM

log, 1 6,5

*= /0,008

log.527V3 -15

g

lg 3/0,0001

Ine® 8

B4. ®ynkiuu Y = X3 — 1,5%% COOTBETCTBYIOT CIEAYIOIIUE YTBEPKICHHS
: 0 — Touka MakcuMyMa
: 1 — Touka MmakcuMymMma

. pynkmus yosiBaet Ha otpeske [ 0; 1]
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. ¢yHKuMs Bo3pactaet Ha oTpeske [ 0; 1]
: 0 — MuHUMYM (GyHKIHH
: 0 — MmakcumMyMm QyHKITUN

coslm+a)sin(2m—a)
B5. Iocite ynpoweHus BBIPAKEHHE ¢ ¢g(Zq)sin(E+a) PABHO
2 2

csin o
- —sina

L cosa
1

Fin o

B6. PemenuemM ypaBHeHus 2 cos (Ex + 33) =1 gBnAIOTCA BCE YMCIIA BUJA
- TTH; —E +wk: k, neZ

- 2mn; E + wk; k,neZ

- 21n; —E + 2rk; k,neZ

.+ g + k; keZ

B7. IIpuMepaMu ¢ DOMYLIEHHLIMA OMIMOKAMHU B BBIYHUCICHUAX IPOM3BOIHOM
ABIIAKOTCA

-(10x*+ 1) =30x2+1

- (cosx — sinx) = —sinx — cosx

(x5-e* —2)/ = 5x%-e*

] (i)’a _ in3
"W x® 3x?
(e* 4+ sinx) = e 4 cosx
! 1
-(lnx—5) ==

B8. Jlana mnpaBuibHas dYeTBIPEXYTOJIbHAS TMpPU3Ma CO CTOPOHOW OCHOBAHMS
5 u 60koBBIM pedpom 7. COOTBETCTBUE XapaKTEPUCTUKU ITOU MPU3MBI U €€
YHUCJIOBOTO BBHIPAKCHUS

ILIOIIAb OCHOBAaHUS 140
00BEM 190
TJI0IA s OOKOBOU MOBEPXHOCTH 25

IUIOLIA/Ib MTOJIHOM MOBEPXHOCTU 175

B9. B crynenueckoii rpynme 10 aeBymek u 15 roHome. Heo6xoaumo BeIOpaTh
MSATEPBIX JUIS y9acTusl B KOHQEPEHIINU, TIPU STOM CPEIH BHIOPAHHBIX JOJKHO OBITh

XOTs OBl TPU AEBYLIKHU. TOr1a KOJUYECTBO BAPUAHTOB BEIOOPA paBHO
: 16002

: 1512000

: 12600

15



: 1617840
156

B10. B notepee 16 OuneToB, cpean KOTOPBIX 3 BHIMTPHILIHBIX. BeposSTHOCTH

KYIIUTh JBA BEIUTPHINIHBIX OWUJieTa paBHA
: 0,97

: 0,03

: 0,025

11

. 0,6975

Yacte C

C1l. B urone mumanupyetcs B3sATh kpeaut Ha cymmy 50005000 py0O. Ha ciemyronux
YCIIOBUSX:

1. kaxapiii ssHBaph noiar Bo3pactaeT Ha 20% Mo CpaBHEHUIO C KOHIIOM
MPEAbIIYIIEro roja;

2. ¢ (eBpassd MO WIOHB KaXJIOTO ToJla HEOOXOIWMO BBITUIATUTH HEKOTOPYIO
YacTh J0JTA.

Ha ckomnbko py0iieit 6osibiiie npuaETcs OTAaTh B ClIydae IMOralieHus KpeauTa

TpeMsi paBHBIMH IUIaT€KaMU (TO €CTh 3a TPHU Toja) MO CPABHEHHUIO CO CIydaem
MOTaIlIEHUs KpeuTa ABYyMs paBHBIMU TIJIaTeXaMu (TO €CTh 3a JiBa roaa)?

C2. Pemute ypaBHEHHUE:

cos?(x-sinx) =1+ logéJx2+x+1

ABTOp-COCTaBHUTEIb:

Yepneyos M.M., x.¢p.H., kadempa oOmeoOpa3oBaTeIbHBIX IUCIUILIMH Poccuiickoro
TOCYJapCTBEHHOTO YHUBEPCUTETA TIPABOCY/IUS.

[lporpamMmma  BCTYNHTENBHOTO  HCHBITAHUS 1O  OOIIEOOpPAa30BATENBFHOMY  IIPEIMETY
«Marematukay» pazpadorana Ha ocHoBaHuu PI'OC cpeanero (moaHOTO) 00IIETO 00pPa30BaAHUS.

Onobpena Ha 3acegaHud Kadeapsl 00Ie00pa30BaTENbHBIX JAUCHUILUIUH  (TIPOTOKOI
ot 28 centsops 2021 r. Ne 2).

© Yepneno M.M., 2021
© ®I'BOYBO «PT'VII», 2021
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