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1. TPEBOBAHUS K 3BHAHUAM ITIOCTYHAIOHIUX

Ha BCTYIIUTCIbHOM HUCIIBITAHHUH I10 06[H€06p3.30BaT€JIBHOMy npcamMeTy
«MaremaTuka» HOCTyrIaIOHII/If/i JOJDKCH:

noxkaszamby:

a) 4€TKOE 3HAHUE MATEeMaTUYECKUX 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,
kpatHoe. HawmOonbmuit o6mmit genurens. Haumenslnee oOmiee KpaTHOE.
[IpoueHT uncna.

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

3. Lenbie uncna (Z). Paunonansaeie uncna (Q), UX CIOXKEHHE, BEIYUTAHUE,
YMHOKEHHE U JeneHne. CpaBHEHUE PAIIMOHATBLHBIX YUCE.

4. JletictButenbHbie uucia (R), uX mpeacraBieHHe B BHIC JICCATHYHBIX
JpoOeil.

5. U3o6paxkenue uucesn Ha OpsiMoil. Moayib NEMCTBUTENBHOTO 4HCia, €ro
r€OMETPUYECKHUM CMBICII.

6. UwucnoBbie BbIpakeHUsA. BwlpakeHus ¢ nepeMeHHbIMH. DOopMyIibI
COKpAILLIEHHOI'O YMHOKECHUS.

7. CremeHb ¢  HaTypaJdbHBIM W  pallMOHAIBHBIM  ITOKA3aTEIICM.
ApudmeTrnuecKkrii KOpeHb.

8. Jlorapudmsl 1 UX CBOWCTBA.

9. OnHOYJIEH U MHOTOWIEH.

10. MHorouneHn ¢ omHoW mepeMeHHON. KopeHb MHOrodsieHa Ha TMpUMEpe
KBaJpaTHOI'0 TPEXUJICHA.

11. Tlouarue ¢pyukuu. CrnocoOs! 3aganust GpyHkuuu. O6macTh onpeaeneHus,
MHOKECTBO 3HAYCHHU (PYHKITUH.

12. I'padux dynknuu. Bozpactanue u yobiBaHue (QyHKINH; TEPUOTUIHOCTD;
YETHOCTh, HCYETHOCTD.

13. JlocrarouHoe ycnmoBue Bo3pacTanus (yObiBaHus) GYHKIMH Ha
npomexyTke. Ilonstne okcrpemyma ¢Gynknuu. HeoOxommmoe — yciioBue
skcTpemyma  (pyHkrmuu.  JloctatouHoe  yclioBHE  OKCTpeMyMma  (DYHKIIHH.
HauGonbiee u HaumeHbliee 3HayeHue QyHKIUNA Ha TPOMEKYTKE.

14. OnpeneneHue U OCHOBHBIE CBOMCTBA ()YHKIMH: JUHEHHOW y = ax + b,
KBaJpaTHYHOM Y = ax® + bX + ¢, crenennoii y = ax", y = K/X, mokaszarenbHoii
y = a%, norapudmuueckoii y = log, x, Tpuronomerpudeckux GyHkumi (Y = Sinx;
y = CO0sX; Yy = tgx, y = ctgx).



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

16. HepaBenctBa. Pemienuss HepaBeHcTBa. [loHSATHE O PaBHOCHIBHBIX

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 KOCHHYC CyMMBI M Pa3HOCTH JIByX apryMeHToB. CHHYC M KOCHHYC IBOIHOIO
aprymenTa. ®opmyJsibl MIOHUKEHUS CTEIIECHU.

20. ®opmyibl peHieHHs MPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHHM.

21. Onpenenenune npousBoaHoil. E€ ¢usndeckuii u reoMeTpUIECKUil CMBICI.
VYpaBHEeHHE KacaTEIbHOM.

22. TlponsBoaHbie GYHKIME Y = SiNX, Y = COSX, Y = tgX, Yy = CtgX, y =
y=a", y=¢€", y=logx,y=Inx,y=kx+b,y = k.

23. TlonsTne nepsooOpasnoii. IlepBooOpasnbie QyHKumit: y = X", y = i,
y =sinx, y = cosx, y =€, y = kx+b, y=k.

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

25. OcCHOBHbBIE TIOHATHS MaTEMAaTUYECKOW CTAaTUCTUKU: pa3Max, Mo/a,
MeJaHa, cpeHee apu(PMETUIECKOE, YaCTOTa, OTHOCUTEIbHAS YacTOTA.

26. OCHOBHBIE MOHATHS KOMOWHATOPUKU. DOPMYIIBI 1711 BEIYMCIICHUS YUCIa
MEepPEeCTaHOBOK, CoueTaHWi ©  pa3menieHuidl. KomOuHaTopHOE  TIpPaBUIIO
YMHOKEHHS.

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

I'eomeTrpus

1. Tlpsimas, nyd, OTpe3OK, JIOMaHas; JJMHA OTpe3ka. YTroj. BennuuHa yrina.
BeprtukanbHble W cMexHble  yribl.  [lapamienbHble, IepeceKarolmecs,
MEePIEHIUKYJIIPHbIEC U CKPEIIMBAIOIINECS TTPSIMBIE.

2. Ilpumeps! npeoOpazoBanus GUTyp, BUILI CHMMETPHUH.

3. Bektopsl. Onepaniuu HaJl BEKTOpaMH.

4. MHOTOYTOJIbHUK, €r0 BEPIIUHbBI, CTOPOHBI, THarOHaJH.

5. Tpeyroabuuk. Ero menmnana, 6uccekrpuica, BbiIcoTa. BUbl TpeyrojbHUKA.
CoOOTHOIICHUSI MEXK]Ty CTOPOHAMH U YIJIaMU TIPSMOYTOJIBLHOTO TPEYTOJbHUKA.

6. UeThIpEéXyTOJBHUK: MapajiesiorpaMM, MPsSMOYTOJbHUK, POoMO, KBaJpar,
Tparemus.

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

8. LleHTpanbHbIC U BIIMCAHHBIE YIJIbI.

9. ®opwmyna miomaau: TPEyroJbHUKA, IPSIMOYTOJILHUKA, MTapajuIesiorpaMMma,
pombOa, KBaaparta, TPareuH.



10. /InvHa OKpY>KHOCTH M JJIMHA QYT OKpYKHOCTU. 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
IUIOCKOCTEH, 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 BpaimieHus: TUIUHAP, KOHYyC, cdepa, map. Llentp, nuamertp,
paauyc cdepsl 1 mapa. [Imockocts, kacaTtenbHas K cepe.

20. ®opmynsl 00bEMa MapaijieNenuneaa, MpPU3Mbl, MUPaAMUAbI, MHIWHAPA,
KOHyca U I1apa.

21. ®opmynbl TMIOMAQAM TOBEPXHOCTH TPU3MBI, MUPAMUJBI, LUIUHAPA,
KOHYyca, [1apa.

ymembp:

1. ITpousBoANTH apupMeTHUECKUE NEHCTBUA HAJ YUCIAMH, 33JaHHbIMU B
BUJIE IECSITUUHBIX U OOBIKHOBEHHBIX Apo0Oeil; ¢ TpeOyeMOil TOYHOCThIO OKPYTIISTh
JAHHBIE YMCIIa U PE3YJIbTaThl BBIYMCICHUI, HAXOANUTD ITPOLICHT YUCIIa.

2. [IpoBOAUTh TOXKIECTBEHHbIE MPEOOPA30BaHMUsI MHOTOUYJICHOB, JIpoOei,
COJIEpKAIINX IEPEMEHHBIE, BBIPAKEHU, coziepaKaInx CTEIICHHBIE,
noKa3aTesbHbIe, JOTapU(PMUUECKUE U TPUTOHOMETPUUYECKUE (PYHKIIHH.

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
YPaBHEHUW M HEPABEHCTB IIEPBOM U BTOPOU CTENEHU W NPUBOLAILIMECS K HUM.
Croma, B 4YacTHOCTH, OTHOCSTCS MPOCTEHIIME YpaBHEHHUS U HEPaBEHCTBA,
cozeprKaliue CTEIICHHBIE, NOKa3aTelIbHbIE, norapupMuyecKue U
TPUTOHOMETPUUECKHE QYHKIIUU.

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

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

7. Haxomuth 00BEMBI M IUIOMIA[M TIOBEPXHOCTEH MPU3MBI, NHPAMHJIBI,
HUJIMHAPA, KOHYCa U mapa.

8. Mcnonp30BaTh OCHOBHBIE TeOpeMbl crepeomerpun (cM. m. 16 paznena I)
IIPU pELIEHUU 3a]a4.



9. Ucnonb30BaTh  IreOMETPUYECKHE  NPEACTABICHUS  I[PU  PELICHUU
alreOpanveckux 3aaay, a METOJbl anreOpbl U TPUTOHOMETPUU — IPU PELICHUU
F€OMETPUYECKUX 3a/aY.

10. Pemate mpocteiimme 3amaud 1O KOMOWHATOPUKE H  TEOpUHU
BEPOATHOCTEN € UCIIOIB30BAaHUEM KOMOMHATOPHOTO MpaBUila YMHOKEHUS, GOpMyJT
JUIsL TIOACYETA YHCia COYETAHWM, PAa3sMEUICHUN W IEPECTAaHOBOK, OIPEICIICHHUS
BEPOATHOCTH CIIy4alHOTO COOBITUSL M TEOPEM O CIOKEHUU W YMHOXECHHUU
BEPOSATHOCTEM.

2. CTPYKTYPA 3AJJAHU U KPUTEPUU OLIEHUBAHUA

Crpykrypa 3aganuii

BeTynuTtenbHOE  WCNBITAHWE  OCYLIECTBISETCS IIYTEM  BBINOJHEHHS B
MUCBMEHHOM (opmMe OJHOrO0 W3 BapUAHTOB TECTOBBIX 3aJaHUM, KOTOPHICB
COBOKYITHOCTHU OXBaTBhIBAIOT OCHOBHOE CoJIepKaHue pasnuenon
0011e00pa3zoBaTenbHOro npeaMera «MareMaTnKay.

Kaxxaplli BapyuaHT »K3aMEHAIMOHHOM paboThl IO MpeaMery «MaremaTukay
COCTaBJIEH B BUJE TECTOBBIX 3aJaHUN M COCTOUT U3 TPEX 4HacTen «A», «B», «C»
¥ BKITFo4YaeT 27 TECTOBBIX 3aaHAMN, pa3Inyaronirecs GopMoid M ypOBHEM CIIOKHOCTH.

Yacth «A» comepxkutr 15 3amaHuii ¢ BBIOOPOM OJHOTO I HECKOJIBKUX
MPaBUJIBLHBIX OTBETOB U3 MPEIJIOKCHHBIX.

Yacte «B» comepxutr 10 3amanumii. B HeWl mnpemsiokeHbl CIEIyIONTHE

Pa3HOBUIHOCTH 3aJIaHUM:

e 3a/IaHMs Ha BBIOOP HECKOJIBKUX MPABWIILHBIX OTBETOB U3 MPE/JI0KEHHOTO
MEepEYHs OTBETOB;

e 33/IaHMsI Ha OIpPEICJICHUE IOCIEI0BATEIbHOCTH PACHOJIOKEHUS JaHHBIX
AIIEMEHTOB;

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

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

Yacre «C» npennosiaraet pa3BEPHYTOE PEIICHUE JBYX 3aJaHUN: 3aJ1aud
skoHOMHYeckoro  cogepxkanusi(Cl) ©  KOMOMHHUPOBAaHHOTO  ypaBHEHUS
(nepaBencTBa)(C2). [Ipu BBIMOJIHEHUH 33JaHUN ATOW YacTH aOUTYPUEHT JOJDKEH
MOKa3aTh: ONpe/eNEHHbIE MPEIMETHbIC 3HAHUS, YMEHUE MPUMEHSITh W3BECTHBIC
METO/Ibl PEHICHUI, CTIOCOOHOCTh M3JIaraTh pellieHre 3a/1a4l B TUCbMEHHON (opme,
IPUBOJS MPU ITOM HEOOXOAUMBIE TIOSICHEHUSI U OOOCHOBAHUSI.



Kpurtepuu oneHuBaHusi

Kaxknoe 3amanue 4actu «A» B Cllyda€ €ro IMPABUIBHOTO BBITOJIHEHHUS
orneHnBaeTcs 2 Oamtamu. HemepHswlii oTBer wim ero orcyrctBue — 0 Oaios.
MakcuMaibHO BO3MOKHOE KOJIMUECTBO OayuioB 3a 3agaHus yactu A — 30 0anios.
OueHMBaHUE OCYIIECTBISCTCS aBTOMATUYECKH KOMIIBIOTEPOM IO 3apaHee
HACTPOCHHOM M YTBEPKAEHHOU IPOTPAMME.

Kaxngoe 3amanume 4yactu «B» B cilyyae €ro mNpaBWIbHOTO BBINOJHEHUS
orieHuBaeTcs 4 Oayutamu. HeBepHOe BBINOJIHEHNE WK €r0 OTCyTcTBHE — () OaIoB.
MakcumanbHO BO3MOKHOE KOJIMYECTBO OAJIOB 3a 3aianus yactu B — 40 6anios.
OueHMBaHUE OCYIIECTBISCTCS ABTOMATUYECKH KOMIIBIOTEPOM IO 3apaHee
HAaCTPOEHHOM U yTBEPKIAEHHON POrpamMmMe.

PexomeHnayemoe BpeMsi BLINOJTHEHHS 3aaHuil yacTeil «A» n «B» — 80 Mmun.

Kaxpgoe 3amanme yactu «C» B ciyyae NpPUBEAEHHOTO Pa3BEPHYTOIO
pelieHrs ¢ HeoOXOAUMBbIMU TOSCHEHUSIMU OIleHUBaeTcsa 15 Gajuiamu. 3a KaxIyro
JOMYIIEHHYI0 HEerpyOyro OIMMOKY, OTCYTCTBHE HEOOXOAUMBIX OOOCHOBAaHUM U
MOSICHEHUH  CHMMaeTcs OT 3 710 5 0auioB. 3a KXyl TOMYIIEHHYIO TpyOyio
OLIMOKY TIPY BEPHOM B LIETIOM XO/I€ PEIICHUs] CHUMAeTCs OT 6 /10 8 6ailioB.

Pexomenayemoe Bpemsi BbInoTHeHHs 3a1aHuii yactu «C» — 40 MuH.

[IpoBepka M OLIEHWBAHME BBINOJHEHHMS 33aaHus 4acTh «C» OCYyIIECTBISIETCS
sK3aMeHarmoHHoi komuccuei (9K) Ha OCHOBE BBIIIIENIEPEUHUCIIEHHBIX KpUTepreB. B
LEeISX TOBBIMIEHUS OOBEKTUBHOCTH OIIEHMBAaHUA PAaOOThl MOTYT  OBIThH
nepenposepenbl npencenarenem OK. IIpencenarenem DK nepenpoBepsroTcs Bce
paboThL, OLIEHEHHBIE BHICHIMMU OajljlaMu U Bce pabOThl, KOTOPBIE B X0 TPOBEPKaMU
yineHaMu DK He oJIyYniIn NOoJI0KUTEIBHYIO OLIEHKY. Bee mosmydeHHble pe3yabTaThl
yTBEpKAar0TCs Ha 3aceqanuu [[puémMHoN KoMuccHuu.

JIIi MOATOTOBKH OTBETOB HA 4YacTH «A», «B», «C» oTBOgHTCSI 2
ACTPOHOMMYECKHUX Yaca.

Ha ocHOBe pe3ynbTaToB BBIMOJHEHUS BCEX 3aJaHUi paOOThl  OasuIbl
CyMMHpYIOTCS. MaKCuMaabHO 3a BBIMOJHEHHBIC 3a7aHUS BCTYMUTEIHHOTO
UCIIBITAaHUS 110 00IIeoOpa3oBaTelbHOMY TpeaMery «MaTteMaTukay aOuTypHEHT
MoxeT mojryauTts 10 100 6amioB.

K mocieaymomeMy y4acTui0 B KOHKYpce il NOCTyruieHust B Poccuiickuii
rOCYAApCTBEHHBII YHUBEPCUTET MPABOCYIHS HAOMYCKAKTCH a0MTYpPHEHTHI,
HaOpaBLIMe 110 UTOTaM BCTYIHUTEIBHOIO UCIBITAHUS MO 00111e00pa30BaTeIbHOMY
npeamery «MareMmatuka» He MeHee 41 faJna.



3. COAEPKAHUE INTPOI'PAMMBI BCTYIIUTEJBHOI'O UCIIBITAHUSA

Anzeopa

Kopuu u crenenu. Kopennb crenenn N>1 u ero cpoictBa. CreneHb c
palMOHAIBHBIM TOKa3aTeaeM u ee cBoilcrBa. [loHATHE O CTEneHu c
JEWCTBUTEIBHBIM MTOKA3aTEIIEM.

CBoiiCTBA CTENEHU C ICUCTBUTEIIBHBIM IMOKA3aTEIIEM.

Jlorapudm. Jlorapudm uymucna. OcHOBHOE JorapuMUUYECKOE TOMXKAECCTBO.
JlorapudMm npousBeneHUs], YaCTHOTO, CTENEHHU; MEePEX0]l K HOBOMY OCHOBAHHUIO.
JlecATUUHBIN U HaTypalbHBIN JIorapudMbl, YUCIIO €.

[IpeoOpa3oBaHus NPOCTEHIINX BbIPAXKEHHUM, BKIIOYAOIIUXapUPMETUUECKIE
Olepalyy, a TAaKXE ONEPAlMI0 BO3BEACHUS B CTENEHb W  ONEpaLUIo
norapupmupoBanusi. OcHOBbl Tpuronomerpu. CHHYC, KOCHHYC, TaHI€HC,
KOTaHI€HC NPOM3BOJIBHOTO yria. Panguannas Mepa yrma. CuHYC, KOCHHYC,
TAHM€HC M KOTaHreHC uuciia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIAECTBA.
®opmyibl nipuBeaeHuss. CMHYC, KOCUHYC U TAaHT€HC CYMMBI U Pa3HOCTH ABYX
yriaoB. CuUHYC W KOCHHYC JABOWHOro yria. IIpeoOpa3oBaHusi NpoCTEUIINX
TPUTOHOMETPUUECKUX BBIPAKEHUMU.

[Ipocreiimine TPUTOHOMETPUYECKUE YpPaBHEHMs. APKCUHYC, ApKKOCHHYC,
ApKTAHI€HC YuCIa.

Dynkyuu

Oynakuuu. O0acTh onpeneIeHus] 1 MHOXKECTBO 3HaueHUH. ['paduk GhyHKIMN.
[Toctpoenune rpadukoB GyHKIHA, 3aJaHHBIX Pa3IUYHBIMH crioco0amu. CBOMCTBa
GyHKIWUNA:  MOHOTOHHOCTH, YETHOCTh W HEUYETHOCTh, TEPUOAUYHOCTD,
OTPaHUYCHHOCTb.

[IpomexxyTkn Bo3pacTaHus W YOBbIBaHUS, HaAWOOJbIIEE W HaMMEHBIICE
3HAUCHUs, TOUYKH OKCTpemyMa. ['paduueckas wuHTepnpetanus. [Ipumepsr
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH B peajIbHBIX MPOIIECCaX U SBICHUSX.

O6patHas ¢dyukiusa. O6nacTe omnpenesieHus U 00JacTh 3HaAUYCHUN 0OpaTHOM
¢dbynkuuu. ['padux oOpaTHOM QyHKIMH.

CrenenHast (pyHKIIUS ¢ HATypallbHBIM TOKa3aTejeM, €€ CBOMCTBAa U rpaduk.

BepTtukaibHbie 1 TOpU30OHTANIbHBIE aCUMNOTOTHI rpadukoB. ['paduku npodHO-
JMHENUHBIX (QYHKIIHH.

Tpuronomerpruueckne (PyHKIIMU, UX CBOMCTBA M TpadUKH; TMEPHOJUIHOCTD,
OCHOBHOW MEPHUO/I.

[TokazatenbHast ¢GyHKIMS, €€ CBOWCTBA U Tpaduk.

Jlorapudmuueckast pyHKIs, €€ CBOMCTBA U TPaQUK.

[IpeoOpazoBanusi  TrpauKOB:  TapauIeNIbHBIA  TMEPEHOC,  CUMMETpUS
OTHOCHUTEIBHO OCEH KOOPJIWHAT MU CUMMETPHS OTHOCHTEJILHO Hadana KOOpIWHAT,
CUMMETPHSI OTHOCUTENBHO MPSIMOM, PACTSKEHUE U CHKATHUE BJIOJIb OCEH KOOPMHAT.



Hauana mamemamuueckozo ananusa

[lonsiTue o mpenene MOCIENOBAaTENIPHOCTH. beckoHeuHO yObIBaromas
reOMETPUYECKAS IPOrPECCUS U €€ CYMMA.

[TonsiTre 0 HEMPEPHIBHOCTH (PYHKIIHH.

[TonsiTue 0 mpou3BOAHON (YHKIUH, GUUUECKUN U TEOMETPUUECKHI CMBICH
NPOM3BOAHON. YpaBHEHHE KacaTeldbHOW K rpaduky ¢yHkuuu. [IpousBogHbie
CYMMBI, Pa3HOCTH, MPOU3BEICHUS, YACTHOTO, CIOXHOU (pyHKimu. [IponsBoaHbIe
OCHOBHBIX AJIeMEHTapHbIX GyHKUUN. [[puMeHeHne nNpou3BOIHON K UCCIIeI0BAHUIO
(GyHKIIUN 1 TOCTPOCHHIO IPahHKOB.

[lepBooOpaznas. I[lonsitue 00 ompeneseHHOM HHTErpajie Kak IUIOHaau
KpUBOJIMHEHOM Tpaneruu. @opmyna Herotona-Jleiionua.

[IpuMepbl UCHONB30BaHUSA IPOU3BOAHOW JUId HAXOXKIACHUA HAWIY4lIero
pelieHns B NPUKIAIHBIX, B TOM YHUCJIE COLMAJIbHO-D)KOHOMHUYECKHX, 3aJayax,
HaXO0XKJEHUE CKOPOCTH IS Mpoliecca, 3aJaHHOr0 (POpMYIION WK rpauKOM.

Ypaeénenus u nepasencmea

Pemenne panuoHanbHbBIX, OKA3aTENIbHbIX, JIOTAPU(PMUUECKUX YpaBHEHUN U
HEpaBEHCTB. Penmenne uppamoHaIbHBIX U1 TPUTOHOMETPUUECKUX YPaBHEHUN.

OCHOBHBIE ~ NIPUEMBI  PELICHUS CHCTEM  ypaBHEHUM:  IOJCTAaHOBKA,
anredpanvecKkoe CII0KEHUE, BBEICHHUE HOBBIX IE€PEMEHHBbIX. PaBHOCHIBHOCTH
YPaBHEHMM, HEPABEHCTB, CHUCTEM. PelleHre NpOCTEHUIINX CHCTEM YpPABHEHHU C
JByMsI HEU3BECTHBIMHU. PellieHrne cucteM HEpaBEeHCTB € OJIHOM MEPEMEHHOM.

Hcnonb3oBaHue CBOWCTB M IrpaUKOB (PYHKUMU MpPU PEUICHUU YpPaBHEHUU U
HepaBeHCTB. Meton uHTepBasioB. M300pakeHrne Ha KOOPAMHATHOW TMJIOCKOCTU
MHO>KECTBA PEIICHUA YpPaBHEHUW U HEPABEHCTB C JABYMSI NEPEMEHHBIMH M HX
CUCTEM.

[IpumeHeHne MaTreMaTHYeCKMX METOAOB Uil PEIICHHS COJEp KaTeJIbHbBIX
3a]a4 U3 pa3MyHbIX oOjacTed Hayku W MpakTuku. MHTepnperanus pesynbrara,
y4Y€T pealbHbIX OTPaHUYECHHIA.

Inemenmupl KOMOUHAMOPUKU, CIMAMUCIUKY U MEOPUU 6EPOANHOCM Nl

Tabmuunoe w  rpaduueckoe  MpeACTaBICHUE  JaHHBIX.  YHCIOBBIC
XapaKTEPUCTUKH PSIIOB JAHHBIX.

[loouepennblii M OJHOBPEMEHHBIM BBIOOP HECKOJIBKHX D3JIEMEHTOB W3
KOHEYHOr0 MHOKeCTBa. POpMyJIbl YMCIa IEPECTAHOBOK, COUYETAHU, pa3MELICHUN.
Penienrie KOMOMHATOPHBIX 3aj1a4.

DNeMeHTapHbIe U CIIOKHBIE COObITHS. PaccMoTpeHue ciiydaeB U BEpOSITHOCTD
CYMMbI HECOBMECTHBIX COOBITHH, BEpPOSITHOCTh MPOTHBOIIOJIIOXHOIO COOBITHUS.
[TonsiTue O HE3aBUCHUMOCTH COOBITHH. BEposATHOCTH M CTaTUCTUYECKAsh YacToTa
HACTYIUIGHUST COOBITHA. PemieHue mpakTUYECKUX 3aJad C MPUMEHEHHUEM
BEPOSTHOCTHBIX METOOB.



T'eomempus

[IpsiMble U MIIOCKOCTH B MpocTpaHcTBE. OCHOBHBIE MOHATUS CTEPEOMETPUU
(TOuka, mpsiMasi, INIOCKOCTb, TPOCTPAHCTBO).

[Iepecekaromumecs, mapaulesIbHbIE U CKPELIUBAOIIMECS MIPAMBIE. YTOI MEXKIY
NpsAMBIMA B NpocTpaHcTBe. llepneHnukynsapHOCTh npsMbIX. llapamiensHocTs U
NEPIECHINKYJIIPHOCTh NPSIMOM M IUIOCKOCTH, NMPU3HAKU M CBOMCTBA. Teopema o
Tpex mepneHaukyiaspax. llepneHaukynasp U HakJIOHHAs. YTOJ MEXAY MPSIMOU U
IJIOCKOCTBIO.

[TapannenbHOCTh MJIOCKOCTEN, NEPIEHAUKYISPHOCTD IIOCKOCTEH, MPU3HAKH
M CBOMCTBA. JIByrpaHHBIM yroji, JWHEHWHBIM Yrojl JBYTPAHHOIO  YIJIA.
PaccTostHuss OT TOYKM 10 TIUIOCKOCTH. PaccTosiHme oT mpsMOM 0 TUIOCKOCTH.
PaccrosHue Mexay nNapaUIeNbHBIMM  IUIOCKOCTAMH. PaccTostHME — Mexay
CKPELIMBAIOIUMUCS MTPSIMBIMHU.

[TapannensHOe npoekTupoBaHue. M3o0paxeHre mpoCcTPaHCTBEHHBIX (QUTYD.

MHuororpannuku. Bepuminnbl, pebpa, rpaHu MHoOrorpaHHuka. Pa3Beprka.
MHororpaHHsle yribl. Beiykible MHOTOTPAaHHUKH.

[Tpusma, ee ocHoBaHusA, OOKOBBIE pedpa, BbICOTA, OOKOBAs MOBEPXHOCTD.
[Ipsimas u HaknoHHas npusma. [IpaBunbHas npusma. [apamnenenunen. Kyo.

[Tupamuna, ee ocHOBaHHE, OOKOBBIE peOpa, BbICOTA, OOKOBasi TOBEPXHOCTD.
TpeyronsHasa nupamuaa. [IpaBunbpHas nupamuaa. Y ce4eHHAs NUpaMHUIA.

CummeTpuu B KyOe, B mapajuiesienuiese, B npusme u nupamuse. llonstue o
CUMMETPUM B NPOCTpaHCTBE (LIEHTpalbHas, oOceBas, 3epkaibHasi). I[lpumepsl
CUMMETPHI B OKPYKAOIIEM MUPE.

Ceuenust ky0a, IPU3MBbI, TUPAMUIBI.

[TpencraBieHre o MpaBUIIBHBIX MHOTOTpaHHMKaX (TeTpa’zp, KyO, OKTasap,
JIOZIEKa’ P U UKOCAIP).

Tena wm moBepxHOCTH BpamieHus. LlunuHIp M KOHyC. YCEUEHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTh, OOpasyromas, pa3BepTka. OceBbie
CEUYEHUS U CEYCHHUSI MapaJUIEIbHbIE OCHOBAHHUIO.

[Tap u cdepa, ux cedyeHus, KacaTeslbHasl INIOCKOCTH K cepe.

OO0bembl Ten U TUIom@aAn ux noBepxHocTeil. [lonarue 06 oObeme Tena.
OTtHotieHne 06beMOB MTOAOOHBIX TEN.

®opmynsl 00beMa KyOa, MNPSIMOYTOJIBHOTO Mapaljiesieluneaa, MPU3MBI,
munHapa. Dopmynbl o0beMa mnHpaMuabl W KoHyca. Dopmynbl miomanu
MOBEPXHOCTEN LIWIMH/IPA U KOHYCA.

dopmyibl 00beMa T1apa 1 TUIoaan cQepsl.

Koopaunatel u BekTOpbl. JlekapToBBI KOOPAUHATHI B pocTpaHcTBe. Dopmyna
paccTosTHUSL MEXAY ABYMS TOUKAMHU.

Bekropel. Monyns BekTopa. PaBeHCTBO BeKkTOpOB. COKEHHE BEKTOPOB H
YMHOXEHHE BEKTOpa HAa YUCJO0. YToJI MexIy Bektopamu. KoopamHaTel BekTOpa.
CkansipHoe npowusBeneHuEe BeKTOpoB. KomumHeapHble BeEKTOpbl. PasnoxeHue
BEKTOpa II0 [JBYM HEKOJUIMHEApHBIM BeKTOpaM. KoMIulaHapHble BEKTOPBI.
Pa3noxenue no TpeM HEKOMILJIAHAPHBIM BEKTOPAM.
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4. CIIMCOK JIMTEPATYPbBI

OcHosnas:

1. Marematuka: anrebpa ¥ Hayaia MaTeMaTHUYECKOTO aHAJIU3a, TEOMETPHSL.
['eomeTpus (6a30BbIif 1 yriyoneHHbIH ypoBeHb). 10-11 kmaccsl / Atanacss JI.C. u
ap. M., 2016.

2. Maremaruka: anrebpa W Hadajla MaTeMaTHYECKOTO aHAlN3a, TEOMETPHSL.
Anrebpa W Hayaja MaTeMaTUYeCcKoro aHayim3a (0a30BBIA W yrIyOJICHHBIN
ypoBenb). 10-11 kiaccel / Anmumos I11. A. u np. M., 2016.

3. UepnenioB M.M. Maremartuka [DneKTpOHHBINA pecypc] : yueOHOe mocoOue:
pek. s CIIO / YepnenioB M.M. - otB. pen., Kapbaunnckas H.b., Jlebenera E.C.,
Xapwurtonosa E.E. - M.: PI'VII, 2022. - 336 c.

4. JlononHumenvuas:

5. MaremMartuka: CpaBOYHUK JIJIs CTAPIICKIACCHUKOB U MOCTYTAIONINX B
By3bl/ Uepkacos O. 0. u ap. M.: ACT-ITPECC IIKOJIA, 2016.

6. Anre0pa B Tabnunax.7-11 ki.: cipaBouHoe nocodue/ 3Basuy JI. U. u ap.-
M.: poda, 2020.

7. T'eomerpus B Tabmuuax. /-11 xi.: cnpaBounoe nocodue./ 3sasuu JI. U. u
np.- M.: Ipoda, 2020.

8. www.school-collection.edu.ru — Enunas komiekimuss  U(POBBIX
00pa30BaTENbHBIX PECYPCOB.

5. OBPA3EL 3AJAHUSA
Yacrs A

Al. HatypaJIbHBIMU YHCIaMU SIBJISIOTCS
)
/19
: —V/49
3,78
- V64

A2. Tlocne ynpomenns sopakenne  (x7%) - x7%%:3/x®  npunnmaer sun
T X 4,25
T X 5,75
T X 3,25
T X 4,75

A3. O6iacTh 3HaYEHUI PYHKIUH ¥ = VX €CTh MHOKECTBO
: (—o0; +00)

%)

: (0; +00)

: [0; +00)

(=03 0)

. (~o0; 0]
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A4. Crnenyroume yTBEpPKACHUS COOTBETCTBYIOT (PYHKIUH, Tpaduk
U300paKEH HA PUCYHKE

: QYHKIMSI SIBJISIETCSI YETHOM

. GyHKIMsI yOBIBAaeT Ha IpoMexyTKe (2;3)
:X=0 —acumnTora GyHKIIUN

1y =0 — acumnroTa pyHKIIH

. 4 — Touka MakcUMyMa QyHKIUH

. GYHKIMSI HE UMEET aCUMIITOT

AS. PemeHneM HepaBeHCTBa 2% > T SIBIISIETCS IPOMEXKYTOK

(=3:+e0)

(—0; 3)

(=)
. (-4; + 0)
D (~o0; 2,2)
1 (2,2; + )

A6. CoiicTBamMu GyHKIHHU Y = SINX SBISIOTCS
. GyHKIMSA ABIsIETCSA HEUETHON

. HAUMEHBIINN niepuo QyHKuuu T =7

: obnacte onpeaenenus pynkuun D(y) = R

. GyHKIUA ABIsIETCS YETHOU

: obmacth 3HaueHui pynkiuu E(y) = [-1; 1]

A’7. BepHbIM pacnionokKeHUEM B MOPSIAKE BO3PACTAHUS YUCE SIBJISICTCS

iﬂgn iﬂgn : log, 13;:log, 5

iogﬂ — logﬂ —; log,13;log, 5
lﬂgﬂ log,. ; log, 5;log, 13
lagﬂ — lagﬂ— log,5;log, 13

ilo gq

-log,13;log, 5; iogq 251

<1’

KOTOPOU
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AS8. Pagnannas mepa yria 100° paBHa

100m
1007

A9. TlepBoobpasnoii F(x) u mpomssommoit f'(X) pymkmun f(x) =x2 —e* + 2
SIBIISTFOTCSI
F(x)=2x—e*4+C wu f“a(x]=x?—ex

;F(x]=:;—5—ex+2x+£' u fl(x)=2x—e*
F)=2x—e*+C n Fl)=%-e"+2
:F(x]=x?—ex+f.' u f(x)=2x—e*

A10. /IBe MIOCKOCTH B MPOCTPAHCTBE HA3BIBAIOTCS MapajlieIbHBIMU, €CIIN
. OHU HE UMEIOT OOIIUX TOYEK

: OHM NMPHUHAJJICKAT OJHOM IJIOCKOCTH U HE MEPECEKAIOTCS

. OHHU IEPECeKaAITCs

. OHU UMEIOT OOIIYIO TIPSIMYIO

A1l1. Ha pucynke n3obpaxen napauienenunesq ABCDA;B,C,D;. Herepubimu
YTBEPKICHUSIMH SBJISIOTCS

B1 C1

Ax D1

: mpsimble AB u A1C1 mapaisienbHbl

: mpsimbie AB 1 CD napasienbHel

: mpsimble AB 1 AD niepecekatorcst

: mpsmbie AB u CC1 nmepecekaroTcs

: utockoctd (ABC) u (ABD) mapasuienbHbI
: mpsimble AB u BC ckpemuBaroTcs

13



A12. Hlap panuyca 6, UMeeT TOBEPXHOCTb, IJIOIAAb KOTOPOil paBHA
: 288m

: 144n

: 48w

:36m

12w

A13. B tpeyronpauke ABC: yron ACB pasen 18°, AD — 6uccekrpuca, yron CAD
paBen 42°. I'panycHas mepa yrina ABC paBHa

: 18°

: 78°

: 84°

: 88°

Al4. B 31aHUM KPYITHON KOMITAaHUHU XOTST MOCTaBUTh BHYTPEHHUH TeaedoH, HoMepa
KOTOPOTO OYJIyT COCTOSTh M3 JIFOOBIX TpeX mudp. MakcuMaabHO BO3MOKHOE
KOJINYECTBO Tele(POHHBIX aOOHEHTOB B 3TOM oduce OyaeT

1000

1720

: 900

1999

127

- 30

A15. BeposATHOCTh HEKOTOPOTO COOBITHS MOYKET MPUHUMATh 3HAUEHUS
10
L1-=

Yacts B

B1. Pemennem ypasaenus 37 + 3% = 12 gpnsercs

B2. PemenneM HepaBeHCTBA [0ggs 2% = logy o (x + 7) gensercs
L (75 + )

(=T + )

D (o0 = T7)

D (oo 7)

(0, 7)

: (0; + )
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B3. CooTBeTcTBHE MCKAY BBIPAKCHHUEM U €T0 3HAUCHUEM

1 6,5
10802 5o
log = 2733 -15
lg 3/0,0001 _2
3
Ine® 8

B4. ®yukuun Y = X° — 1,5X° COOTBETCTBYIOT CIICAYIOLIHE YTBEPKICHHUS
: 0 — Touka MakcCHMyMa

: 1 — Touka MakcUMyMa

. bynkuus yosiBaet Ha otpeske [ 0; 1]

. hyHKIUsA Bo3pacTaeT Ha oTpeske [ 0; 1]

: 0 — MuauMyM QyHKIHUU

: 0 — MakcumMyM QyHKIUU

coslm+al)sin(2m—a)
B5. Ilocne ynpoliieHus BRIpOKCHUE tH(E_a).Sm{EM) paBHO
2 2

‘sin o

c—sina

- COS
1

Fin a

B6. Pemenuem ypaBHenus 2 cos (Ex + 33) =1 gBusroTCA BCE YMCIIA BUJA
- T —g +wk: k, neZ

- 21n; g + wk; k, neZ

- 21n; —g + 2wk: k,neZ

L+ 4 wk; keZ

B7. Ilpumepamu ¢ AONYHIEHHBIMH OIIMOKAMHU B BBIYMCIICHHUSIX MPOU3BOJIHOMN

ABJIAKOTCA

-(10x%+ 1) = 30x%+1

- (cosx — sinx) = —sinx — cosx
- (x%-e*¥ —2)/ = 5x%-e¥

(F) =%

(e + sinx) = e + cosx
(lnx—5) = =

x
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B8. Mana mnpaBuibHas 4YeThIpEXyroyibHas MpU3Ma CO CTOPOHONH OCHOBaHUS
5 1 60k0oBBIM pedbpom 7. COOTBETCTBUE XapPAKTEPUCTUKU ITOM MPU3MBI U €€
YHCIIOBOTO BBIPAKECHUS

[UIOIIAAb OCHOBAHUSI 140
O0BéMm 190
TJI01IA b OOKOBOM MMOBEPXHOCTH 25

IJIOMIAb TIOJIHOM IMOBEPXHOCTH 175

B9. B crynendeckoit rpymnme 10 neBymek u 15 roHomeir. HeoOxogumo BEIOpaTh
NATEPBIX JI y4acTUs B KOH(EPEHIINH, TIPU 3TOM CPE/Id BHIOPAHHBIX JT0JHKHO OBITh

XO0TsI OBl TPH JCBYIIKU. TOT/1a KOJIMYECTBO BAPHUAHTOB BEIOOpA PAaBHO
: 16002

: 1512000

: 12600

1617840

- 56

B10. B norepee 16 6miieToB, cpeu KOTOPBIX 3 BBIUTPHIIIHBIX. BEepoATHOCTH

KYIIUTh JIBA BEIMTPBIIITHBIX OHUIeTa paBHA
10,97

: 0,03

10,025

01,1

. 0,6975

Yacts C

C1l. B urone muraaupyetcs B3sATh Kpeaut Ha cymmy 50005000 py0. Ha ciiemyronux
YCIOBUSIX:

1. kaxaplii sHBaph noar Bo3pactaeT Ha 20% MmO CpaBHEHUIO € KOHIOM
MPEIBIIYIIEro TOa;

2. ¢ (eBpasisi MO WIOHB KAXJIOTO TOJa HEOOXOIWMO BBIMIATUTH HEKOTOPYIO
4acTh JOJITA.

Ha ckonpko pyOneit Oosbine OpuA€Tcss OTHATh B Ciydyae IOralleHus

KpeauTa TpeMsl paBHbIMH IUIaTeXaMH (TO €CTh 3a TPH T0/a) MO CPAaBHEHUIO CO
cllydaeM TOTalleHus KpeauTa IByMs paBHBIMHU IJIaTeKaMu (TO €CTh 3a J1Ba roaa)?

C2. Pemute ypaBHEHHE:

cos?(x - sinx) =1+ logéJx?+x + 1
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