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1. TPEBOBAHUS K 3BHAHUAM ITIOCTYHAIOHIUX

B Imponecce caa4d BCTYIIUTCIbHOTO UCIIBITAHUA I10 O6Hl€06pa3OBaT€JII>HOMy
npecamMcTy «MaremaTuka» a6I/ITypI/I€HTI>I JOJIDKHBI:

nokazamo.

a) 4€TKOE 3HAHUE MATEeMaTUYECKUX OIPECICHUN U TEOPEM, TPEAYCMOTPEHHBIX
MIPOrpaMMONu;

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

B) YBEPEHHOE BJIaJICHHEC MAaTEeMaTHYECKUMH 3HAHUSIMHU U HaBbIKAMU,
MPEyCMOTPEHHBIMHU MMPOrPaMMOi, YMEHUE MPUMEHSATh UX MPU PELLICHUH 3a7a4.

B yvactHOCTH,

3HAHUA:
Auire0pa ¥ Ha4YaJ1a MATEMAaTHYECKOI0 AHAJIU3A

1. Harypaneubie umcna (N). IIpocteie u cocraBHble uucina. Jlenurtens,
KkpatHoe. Hanbonpimmii o0omwmit nenurens. HanMmensiniee obmiee kpatHoe. [IpoeHT
qyucia.

2. Ilpuznaku genumoctH Ha 2,3,5,9,10.

3. Lenbie uncna (Z). Paunonansasie uncna (Q), UX CIOXXKEHHE, BEIYUTAHUE,
YMHOKEHUE U JiesieHrue. CpaBHEHUE pPallMOHAIBHBIX YUCEIT.

4. JeuictBurensHbie yncia (R), UX mnpencraBiieHWE B BUIE ACCATUYHBIX
Jpo0eii.

5. M300paxenue yucen Ha npsMoil. Moayib NEHCTBUTEIBLHOTO YHCIA, €ro
r€OMETPUYECKHUM CMBICII.

6. UucnoBble BbIpakeHUd. BplpaxeHus ¢ nepeMeHHbIMH. Dopmylibl
COKpAILLIEHHOI'O YMHOKEHHS.

7. CreneHb C  HaTypaJlbHBIM W  pAllMOHAJIBHBIM  MOKA3aTEJIEM.
ApudmMeTrnuecknii KOpeHb.

8. Jlorapudmsbl 1 ux cCBOICTBA.

9. OnHOYJIEH U MHOTOYJIEH.

10. MHorouneH ¢ ogHoil nepemeHHol. KopeHnb MHOTOUJIEHA HA IPUMEPE
KBAJPaTHOI'O TPEXUJICHA.

11. Tlonstue pynkuuu. CriocoObl 3amanus pyHkuun. O61acTh OnpeaeneHus,
MHOKECTBO 3HAYCHHU (PYHKITUH.

12. I'paduk dbynkuun. Bo3pactanue u yobiBaHue QyHKIIMN; TEPUOIUIHOCTS;
4ETHOCTh, HEYETHOCTD.

13. JlocratouHoe ycinoBue Bo3pacTtaHus (yObIBaHUs) (YHKIMU Ha
npomexyTtke. [lonstue sxctpemyma ¢pynkiuu. Heobxoaumoe yciaoBue 3KkcTpeMyMa
dbyukiuu. octatouHoe ycioBue OHKcTpemyma (¢yHkuuu. HawuOombinee u
HauMEHbIIIee 3HaUeHUE (YHKIIUU Ha TPOMEKYTKE.

14. OnpeneneHue U OCHOBHBIC CBOMCTBAa (DYHKIMU: JMHEWMHOM y = ax + b,
KBaJpaTUYHOU y = ax®> + bX + ¢, creneHHon y = ax", y = k/X, moka3aTeIbHOU
y = a*, norapudmuueckoit y = log, ¥ TpuroHoMeTprueckux QyHKIHUH ( y = sinx;y
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= COSX; y = tgx, y = Cctgx).

15. YpaBuenue. Kopuu ypaBHeHus. [IoHsATHE O PAaBHOCUIIbHBIX YPaBHEHUSX.

16. HepaBencrBa. Pemenus HepaBeHcTBa. [IOHSTHE O pPaBHOCHIBHBIX

HEpPABEHCTBAX.

17. CucrteMa 1 COBOKYITHOCTH YPABHEHHUM W HEPABEHCTB. PelIeHUs CUCTEM U
COBOKYITHOCTEM.

18. Apudmerudeckas u reomeTpuyeckas mporpeccusi. DopMmyna n-oro yieHa
Y CyMMBI [IEPBBIX N WIEHOB apU(PMETUUECKON NPOrPECCUU.

19. OcHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO U CIEACTBUS U3 HEro. CHHyC
Y KOCHUHYC JIBOMHOI'O apryMEHTA.

20. PopmyJibl pelICHNs NPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

21. Onpenenenue npousBoaHoil. E€ ¢usnyeckuii u reoMeTpUyeCKuil CMBICI.
VYpaBHEeHHE KacaTEIbHOM.

22. IlpousBoaHble PYyHKIUH y = sinX, y = cOsX, y = tgX, y = ctgx, y = X",
y=a,y=¢e,y=logx,y=Inx,y=kxt+b,y=k.

23. Ilonstue nepBooOpa3zHoi. IlepBooOpasnbie pyHkuMil: y = x™, y =§,y
= sinx, y = cosx, y = €*, y = kx+b, y=k.

24. 3amaya 0 BBIYHMCIICHUH TUIOMAAN PUTYPBI, OTPAHUYECHHON JIMHUSIMHU.

25. OcHOBHBIC TIOHSITUSI MATEMaTUYECKOW CTAaTUCTUKW: pa3Max, Moja,
MeJaHa, cpeiHee apu(PMETUIECKOE, YaCTOTa, OTHOCUTEIbHAS YacTOTA.

26. OcHOBHBIE MOHATUS KOMOMHATOPUKUA. DOPMYIIBI I BHIYUCIICHHS YKCIIa
NEepPECTaHOBOK, COUETaHU U pa3MelieHnii. KomOuHaTopHoe mpaBUiIO yMHOKEHUS.

27. OmnpeneneHue BEPOSITHOCTU CIy4allHBIX cOOBbITHI. JlocTOBEepHBIE U
HEBO3MOJKHBIE COOBITHS; HE3aBUCHUMBIE COOBITHS, MPOTHUBOMOJIOXKHBIE COOBITHS.
[IpaBuna ciioxKeHUs! U YMHOKEHHUS BEPOSTHOCTEM.

I'eomeTrpus

1. Ilpsmas, myd, OTpe30K, JIOMaHas; JUIMHA OTpe3Ka. Yroi. BennuuHa yria.
BeptukanbHble W cMexHble yriibl.  [lapamienbHble, —TepeceKarolmecs,
MEPIEHIUKYJIIPHbIE U CKPEIINBAIOIINECS MTPSIMBIE.

2. Ilpumepsi mpeoOpazoBanus Guryp, BUbl CAMMETPUHU.

3. Bekrtopsl. Onepanuu HaJ BEKTOPAMH.

4. MHOroyroJjibHUK, €ro BEPIIMHBI, CTOPOHBI, THATOHAJIH.

5. Tpeyronbuuk. Ero meamnana, 6uccektpuca, BbicoTa. Buaibl TpeyrojibHUKA.
CoOOTHOIIEHUSI MEXK]Ty CTOPOHAMH U YTJIaMU TIPSMOYTOJIBLHOIO TPEYTOJbHUKA.

6. UeThIpEéXyTOJIBHUK: MapajjieiorpaMM, MPSIMOYTOJbHUK, poMO, KBaJpar,
Tparnenus.

7. OxpyxHocTh U Kkpyr. LlenTtp, xopaa, auamerp, paauyc. KacarenbHas k
OKpYKHOCTH. [[yra okpykHOCTU. BrimcanHas v onrcaHHas OKpy>KHOCTH.

8. llenTpayiibHbIC U BIUCAHHBIE YTJIbI.

9. ®opmyna miomaau: TPEyroJdbHHUKA, MPSIMOYTOJIbHHKA, MTapajuiesiorpamma,
pom0Oa, KBajparta, TpareuH.

10. InvHa OKPY>KHOCTHU M JJIMHA JyTH OKPY>XKHOCTH. PannanHas mepa yria.
[Lnowmane kpyra.

11. Tlono6ue. ITogoOHbIe hurypsl. OTHOIIEHKE TIIOIIAICH MO J0OHBIX (bnry%



12. IInockocts. [TapannenbHble U epeceKaronuecs IIO0CKOCTH.

13. [TapamienbHOCTh NPAMOMN U TUIOCKOCTH.

14. Yron mexay npsMou 1 MI0CKOCThIO. [lepneHIuKysp K MmIOCKOCTH.

Paccrostnus B mpocTpaHCTBE.

15. IByrpannuble  yrael.  JIMHEWHBIA ~ yroa  JBYIPAHHOIO  YIUIA.
[lepneHAUKYIJISIPHOCTD ABYX IIJIOCKOCTEM.

16. [Ipu3Haky nDapayIeIbBHOCTH NIPSIMOM M IUIOCKOCTH, IapaJuIeIbHOCTH
IUIOCKOCTEW, NMEPIEHANKYIIIPHOCTH NMPSAMON M IUIOCKOCTH, NEPIEHAUKYJISIPHOCTH
IUIOCKOCTEN, CKPEUIMBAIOIINXCS NPSIMBIX. Teopema o TpEX NeprueHUuKyISIpax.

17. Muororpanauku. Mx BepmmHel, pédpa, rpaHu, THaroHalu.

18. IIpssmast m HakimoHHass npusmbl. Ilupamuasl. llpaBunbHas npusma u
npaBWiIbHas nupamuaa. [lapannenenunensl, UX BUIBL.

19. @urypsl BpalieHus:: OWIMHIP, KOHYC, cdepa, map. Llentp, auamerp,
paaunyc cdepsl U mapa.

20. ®opmynbl 00bEMaA Napajvielenuneaa, MpU3Mbl, MUPAMUJbI, LHJIAHJIPA,
KOHYCa U [apa.

21. ®opMynsl TUIOMIAMAA TOBEPXHOCTH IPU3MBI, MHPAMHUIABI, LWIMHAPA,
KOHYycCa, 11apa.

YyMmeHusa:

1. ITpou3BoauTh apudmeruueckue AEHCTBUS HAJ YUCIaMH, 3aJaHHBIMU B
BUJIC JECATUYHBIX U OOBIKHOBEHHBIX APOOEH; ¢ TpeOyeMOl TOUHOCThIO OKPYTJISTh
JTAaHHBIE YUCJIA U PE3YJIbTAThl BEIYUCICHUN, HAXOAUThH MPOLICHT YUCIIA.

2. IlpoBoANTh TOXIECTBEHHBbIE MpPeoOpa3oBaHUs MHOTOWICHOB, ApOOeid,
COZIEpKAIUX IIEPEMEHHBIE, BBIPAKECHUH, coaepKaIumx CTETICHHBIE,
MOKa3aTeNIbHbIE, JIOTapU(PMUIECKHE U TPUTOHOMETPUIECKHE (DYHKIIUH.

3. CtpouTth rpaduku TUHCHHOM, KBAIPATUIHOM, CTCIIEHHOM, TTOKa3aTEILHOM,
JorapuMUYECKON U TPUTOHOMETPUIECKUX (PYHKITUH.

4. Pemiath ypaBHEHHUSI U HEPABEHCTBA NIEPBOM M BTOPOU CTENEHU, YPABHEHUS
Y HEPAaBEHCTBA, MPUBOIAILIMECS K HUM; peElIaTb CHUCTEMBI U COBOKYITHOCTH
YPaBHEHUW W HEPABEHCTB IEPBOM U BTOPOW CTENEHUM M NPUBOISIIMECS K HHUM.
Croma, B 4YacCTHOCTH, OTHOCSTCA TPOCTEUINNE YPAaBHEHUS W HEPABEHCTBA,
cozeprKalume CTEIICHHBIE, NIOKa3aTEJIbHBIE, norapudmMuyecKue 151
TPUTOHOMETPUUECKHE (PYHKIIUH.

5. Pemarsb 3a1a4u Ha COCTABIICHUE YPABHEHUHN U CUCTEM YpPaBHEHUM.

6. M3o0paxaTe reomerpuyeckue GUIYypbl Ha YEepTeXKE U MPOU3BOAUTH
IIPOCTEUILINE TTOCTPOECHHUS.

7. HaxoguTh OO0BEMBI M TIJIOMIATU TIOBEPXHOCTEH TMPU3MBI, TUPAMUIBI,
UUJIMH]pa, KOHYyCca U 11apa.

8. Mcnosib30BaTh OCHOBHBIE T€OpeMbl crepeoMeTrpun (cMm. m. 16 pasnena I)
IIPY PELICHUU 3a1a4.

9. Ucnonp30BaTh  T€OMETPUYECKHME  MPEACTABICHHS  NOpH  PELICHUH
anredpanuecknx 3ajav, a METOJAbI aareOphl U TPUTOHOMETPUU — TPHU PEIICHUU
reOMETPUYECKUX 3a4ad.

10. Pemats npocreiiiue 3aja4u 1o KOMOMHATOPUKE U TEOPUHU BEPOSTHOCTEM
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C HCII0JIb30BAHUEM KOMOMHATOPHOTO MpaBUiia YMHOXKEHUS, (GOpMYIAIsi NoacUYETa
4yyciaa COYETAaHWM, Pa3MEIICHUN M IIEPECTAHOBOK, OIPEIEICHUS BEPOATHOCTU
CIIy4ailHOTO COOBITHS U TEOPEM O CI0KEHHH U YMHOKEHUUBEPOSITHOCTEN.

2. CTPYKTYPA 3AJJAHUM U KPUTEPUU OLIEHUBAHUSI

Crpykrypa 3aganmid

BerynurenbHOE€  MCHBITAHME — OCYIECTBISIETCS IYTEM  BBIIOJHEHHUS B
NUCBbMEHHOM (OopMe OJHOTO M3 BAPUAHTOB TECTOBBIX 3a/JaHUM, KOTOPHICB
COBOKYITHOCTHU OXBAaTBIBAIOT OCHOBHOE COJIepIKaHne pa3nenoB
006111e00pa3oBaTeNbHOro Npeamera «MareMaTHKay.

Kaxxaplii BapuaHT 3K3aMEHAIMOHHOW paboThl MO mpeamety «Marematukay
COCTaBJIEH B BUJE TECTOBBIX 3aJaHUN M COCTOUT U3 TPEX 4HacTen «A», «B», «C»
Y BKJTFOYAeT 22 TECTOBBIX 33JIaHus, pa3IuJaromirecs (hopMoii U ypOBHEM CIIOKHOCTH.

Yactb «A» coaepxut 10 3amaHuili ¢ BBIOOPOM OJHOTO WIJIM HECKOJBKUX
MIPABWIBHBIX OTBETOB U3 MPEI0KECHHBIX.

Yactb «B» comepxutr 10 3amanuii. B Hel mpeyioKeHbl CHEAYIONIUE

Pa3HOBUIHOCTH 3aJaHUN:

e 3a/1aHMs Ha BBIOOP HECKOJIBKUX MPABWIIBHBIX OTBETOB U3 MPEI0KEHHOTO
IIEpEYHS OTBETOB;

e 33aJ]aHUA HA ONPEIEIIEHUE MTOCIEN0BATEIbHOCTH PACIIONOKEHNS JAHHBIX
DJIIEMEHTOB;

e 33J]aHVs HA YCTAHOBJICHUE COOTBETCTBUS DJIEMEHTOB, JaHHBIX B HECKOJBKHUX
UH(OPMAITMOHHBIX PAJIAX;

e 33aJ]aHU HA PEUICHNE YPABHEHHM C 3alACBIO0 YUCIOBOTO OTBETA.

Yacre «C» npeanonaraet pa3BEpHYTOE PEIIEHNUE JBYX 3aJJlaHUI: TEOPETUKO
—YHUCJIOBOM 33J]a4M U 3aJ]a4M 110 CTEPEOMETPHUM HA HAXO0XKACHUE YIJIOB, PACCTOSHHUIA.
[Ipn BBIMOTHEHWW 3aJaHUNA OSTOM YacTH AOWTYPUEHT JOJDKEH I0Ka3aTh:
ONpEe/ICIEHHbIC TTPEJAMETHBIE 3HAHUS, YMEHUE MPUMEHSTh W3BECTHBIE METOJbI
pEIIeHH, CIOCOOHOCTh M3J1araTh PelIeHHEe 3a/1a4i B TUCbMEHHOM (hopMe, TPUBOIS
IPU 3TOM HEOOXOIMMBbIE TTOSICHEHUSI U 00OCHOBAHMUSI.

Kpurepuu ounennBanus

Kaxknoe 3amanue 4actu «A» B Cllydyae €ro IPABUIIBHOIO BBIITOJIHEHHUS
orleHnBaeTcs 2 Oamtamu. HemepHswiii oTBeT mwim ero orcyrctBue — () Oaios.
MakcuMaIbHO BO3MOKHOE KOJIMYECTBO OAJUIOB 3a 3a4aHus 4acTu A — 20 0aJ110B.
OueHMBaHUE OCYIIECTBISICTCS AaBTOMATUYECKH KOMIIBIOTEPOM IO 3apaHee
HACTPOCHHOM U YTBEPKAEHHOU TPOTPAMME.

Kaxnoe 3amanme yactu «B» B ciyyae €ro mnpaBUIIBHOTO BBIIOJIHEHHUS
orieHuBaeTcs 5 Oayutamu. HeBepHOE BBIMOMHEHNE WK €r0 OTCyTcTBHE — () 6aIIoB.
MakcuMaJIbHO BO3MOKHOE KOJINYECTBO 0ayU1oB 3a 3agaHusa dactd B — 50 0aJ110B.
OueHuBaHrE OCYILIECTBIACTCS ABTOMATHYECKM KOMIBIOTEPOM II0 3apaHee
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HACTPOEHHOM U YTBEPKAEHHOU MPOTPAMME.

Pexomenayemoe BpeMsi BbIINIOJTHEHHS 3aJaHUI 4aCTH «A» -20 MUHYT, 3aJaHUi
yactu «B» — 30 MuH.

Kaxnoe 3ananue yactu «C» B ciiyyae IpUBEIEHHOTO Pa3BEPHYTOTO PEIICHUS
C HEoOXOIMMBIMH TIOSICHCHHSIMH OIleHHBaeTcs 15 OamaamMmu. 3a  KakIyro
JOMYIIEHHYIO HerpyOyro omuOKy  CcHUMaercs oT 2 70 4 OamioB. 3a KaXIylo
JONYIICHHYI0 T'pyOyro omubOKy, B YAaCTHOCTH 3a OTCYTCTBHE HEOOXOIUMBIX
000CHOBaHUY ITPU BEPHOM B 1I€JIOM XOJI€ PEIIEHUs] CHUMAETCS OT 5 710 8 OaslIoB.

PexoMeHnyemoe BpeMsi BbINoJIHeHUs 3aganuid yacTu «C» — 40 Mun.

[IpoBepka M OLIEHWBAHMWE BBINOJHEHUS 3a1aHus dacTu «C» OCylecTBIAETCS
’K3aMeHalMoHHOM komuccuel (OK) Ha OCHOBE BbIIIETIEPEUNCIIEHHBIX KpUTEpUEB. B
LEeNSIX [OBBIIIEHUS OOBEKTUBHOCTH OLICHMBAHUS pabOThl  MOryT  OBITh
nepernposepenbl npencenarenem OK. [Ipencenarenem DK nepenpoBepsroTcs Bce
paboThL, OLIEHEHHBIE BHICHIMMU OajljlaMu U BCe pabOThl, KOTOPBIE B X0/ IPOBEPKAMU
yieHaMu DK He MOoTy4Yniu MoJ0KUTEIbHYIO OLIEHKY. Bee mosydeHHbIe pe3yIbTaThl
YTBEPXKIAIOTCSA Ha 3aceqanuu [ [puéMHoN KoMHuccun.

Jlast mOAroTOBKH OTBETOB Ha 4YacTH «A», «B», «C» orBoaurcs 2
akagemMuueckux yaca (90 MunHyT).

Ha ocHOBe pe3ylbTaToB BBIMOJHEHUS BCEX 3aJaHUil pabOThl  OasuIbl
CyMMHpYIOTCS. MaKCUMaabHO 3a BBIMOJHEHHBIE 3aJaHUsl BCTYMHUTEIBHOTO
UCIIBITaHUS TI0 001e00pa3oBarTeibHOMYy TpeaMmetry «MaTtemaTukay aOUTypHUEHT
MOKeT noJiyuuTh 0 100 6anios.

K mocieaymomemy y4acTui0 B KOHKYpce Ui NOCTyruieHus B Poccuiicknii
rOCYJapCTBEHHBIM YHHMBEPCUTET MPaBOCYAUs MOMYCKAKTCH A0UTYpPHEHTHI,
HaOpaBlIKe 10 UTOTaM BCTYMUTEIHLHOTO UCIBITAHUS MO 00IIe00pa3oBaTEILHOMY
npeamety «Marematrka» He MmeHee 40 0asJ10B.

3. COAEP) KAHUME ITPOI'PAMMBI BCTYHUTEJBHOI'O UCIIBITAHUSA

Anzeopa

Kopun u crenenn. Kopensp cremenn n>1 m ero cpoiictBa. CremneHp ¢
palMOHAIBHBIM TIOKa3aTeleM M €€ CBoWcTBa. [loHATHE O CTENEHH C
JICUCTBUTEIbHBIM MOKA3aTEIIEM.

CBolicTBa CTENEHH C JEHCTBUTEIBHBIM ITOKA3ATEIEM.

Jlorapudpm. Jlorapudm uymcna. OcHOBHOE JOrapupMUUYECKOE TOXKAECTBO.
Jlorapud™m npousBeneHus], YaCTHOTO, CTENEHHU; MEePEX0]l K HOBOMY OCHOBAHHUIO.
JlecsATUYHBINA U HATYpPaJIbHBIN JIOTapudMBbI, YUCIIO €.

[IpeoOpazoBanus IPOCTEUIINX BHIPAKEHHM, BKIIIOUAIOIIUX apu(PMeTHIEeCKHe
omepaluy, a TakKe ONEpPalui0 BO3BEICHHUS B CTEIEHb U  OIEPALMIO
aorapumupoBanus. OcHOBBI TpuronomeTpuud. CHHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC TPOU3BOJIBHOTO yria. Paguannas mepa yriia. CuHyC, KOCUHYC, TAHT€HC
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U KOTaHreHc uyucia. OCHOBHBIE TPUTOHOMETPUYECKHUE TOXAECTBA. DOpMYJIbI
npuBegeHusi. CUHyC ¥ KOCHMHYC ABOitHoro yria. IIpeoOpa3zoBanus mpocTermmx
TPUTOHOMETPUYECKUX BBIPAKEHUM.

[Ipocreiiline TPUTOHOMETPHUUECKUE YpaBHEHHs. APKCUHYC, ApKKOCHHYC,
apKTaHI€HC YUCIIa.

Dyukyuu

®Oyukiuu. O65acTh onpeneseHrs U MHOXECTBO 3HaueHui. ['paduk hyHKIUU.
[Toctpoenue rpadukoB GyHKUIMNA, 3aJaHHBIX pa3IMnYHBIMH criocobamu. CBOMCTBa
GyHKUMNA:  MOHOTOHHOCTb, YETHOCTh U HEYETHOCTb, IEPUOJAUYHOCTD,
OTPaHUYEHHOCTb.

[IpomexxyTku BoO3pacTaHus W YObIBaHUS, HauOOJbIIee W HaUMEHBIIIEE
3HAUEHUSA, TOUYKH OKCcTpemyMa. ['paduueckas wuntepnperanus. [Ipumeps
(GyHKIHOHATIBHBIX 3aBUCUMOCTEH B peajibHBIX MPOIIECCaX U SBICHUSX.

Oo6patHas ¢dyukiua. O6nacTe onpenesieHuss U 00JacTh 3HaUYCHUN 0OpaTHOM
dbynkuuu. ['padux oOpaTHOM QyHKIHH.

CrernenHast pyHKIMS ¢ HATypaldbHBIM IOKa3aTejeM, e¢ CBOHCTBA M rpaduk.

BepTtukanbHble U TOPU3OHTANIbBHBIE aCUMNOTOTHI IpadukoB. ['paduku apoOHO-
JMHENHBIX QYHKIIUH.

Tpuronomerpruueckne (GyHKIIUH, UX CBOWCTBA M TpadUKH; MEPHOTUIHOCTD,
OCHOBHOW MEPHUO.

[TokazatenbHast ¢GyHKIMS, €€ CBOMCTBA U Tpaduk.

Jlorapudmuueckast pyHKIus, €€ CBOMCTBA U rpaduK.

[IpeoOpa3zoBanust  rpaduKoB:  MapauIeTbHBI  MEPEHOC, CUMMETPUs
OTHOCUTEJIBHO OCEM KOOPJAWHAT U CUMMETpPHsI OTHOCUTEIFHO Hayajia KOOpJWHAT,
CUMMETPHSI OTHOCUTENIBHO MPSIMOM, PACTSIKEHUE U CKATHUE BIIOJIb OCEH KOOPIMHAT.

Hauana mamemamuueckozo ananusa

[lonsiTue o mpenene MOCIAEAOBATENLHOCTH. beckoHeyHO yObIBaromas
r€OMETPUYECKAsI IPOTPECCUS U €€ CyMMa.

[TonsiTve 0 HEMPEPHIBHOCTH (PYHKIIHH.

[Tonsitue o npou3BoAHOM (HYHKUIMH, PUBHUECKUI U T€OMETPUYECKHIN CMBICI
POU3BOJHOM. YpaBHEHHE KacaTenbHOW K rpaduky ¢yskuuu. I[IpousBoanbie
CYMMBbI, Pa3HOCTH, MPOU3BEICHUSI, YACTHOTO, CIOKHOU (pyHKimu. [Ipon3BoaHbIe
OCHOBHBIX 3JIEeMEHTapHbIX (GyHKUUN. [[puMeHeHrne npou3BOIHOM K UCCIEI0BAHUIO
GyHKUMNA U TOCTPOEHUIO IPAPUKOB.

[TlepBooOpaznas. Ilondarue o0 ompeneseHHOM HHTErpaje Kak IUIOIIaIu
KpuBOJUHEHOM Tpanenuu. @opmyna Herotona-Jleitonuna.

[IpuMepbl UCHONIB30BaHUSA MPOU3BOAHON JIsI HAXOXKJICHUS HAWITYUIlIEro
pelieHrs B TPUKIAIHBIX, B TOM YHUCJIE COIMAJIbHO-d’KOHOMUYECKHUX, 3ajJlayax,
HAXOXKJEHUE CKOPOCTH IS MpoIiecca, 3a1aHHOT0 (hopMyIioi mim rpadukoM.

Ypasnenusa u nepasencmea
Pemenne pamnuoHanbHBIX, TOKA3aTENbHBIX, JIOTAPU(PMUIECKUX ypaBHEHUN U
HEPaBEHCTB. PellieHne nppanroHaabHbIX U TPUTOHOMETPUYECKUX YPAaBHEHUM.



OcHOBHBIE  NPUEMBI  PEIICHUS CHCTEM  ypaBHEHUHM:  IIOJCTAaHOBKA,
areOpanveckoe CJIOKEHUE, BBEJACHHE HOBBIX IEPEMEHHBIX. PaBHOCHIBHOCTH
YPaBHEHUM, HEPABEHCTB, CUCTEM. PemieHne NpoCTEeHIINX CHCTEM YpPAaBHEHHU C
JIBYMsI HEU3BECTHBIMU. Pellienre cucteM HEpaBeHCTB ¢ OHOU IEPEMEHHOM.

Hcnonp3oBanue CBOMCTB U rpadukoB GYHKIUI NpHU pEIICHUH YpPaBHEHHUH U
HEpaBeHCTB. Meroa uHTEepBasoB. M300pakeHHEe Ha KOOPIWHATHOW IIOCKOCTH
MHOKECTBA DPEIICHUN YPABHEHMM W HEPABEHCTB C JABYMS IIEPEMEHHBIMM H HX
CUCTEM.

[IpuMeHeHne MaTeMaTU4EeCKUX METOIOB JIJISl pELIEHUS COAEP/KATEIbHBIX 3a1a4
U3 pa3iIMyYHbIX 00JIaCTel HayKW M NpakTUKU. VHTepmperanus pesyiabTaTa, Y4ET
peabHBIX OTPAaHUYCHUM.

Inemenmovl KOMOUHAMOPUKU, CIHAMUCHUKY U MEOPUU 6EPOANMHOCHEN

TabnuuHnoe u  rpadguueckoe  NIpeACTaBICHHE  JaHHBIX.  YucCIOBBIE
XapaKTEPUCTHUKH PAJIOB JAHHBIX.

[Toouepénublii W OJHOBPEMEHHBIM BBIOOP HECKOJBKHX 3JEMEHTOB U3
KOHEYHOI'0 MHOKeCTBa. POPMyIIBI YUCIIa NEPECTAHOBOK, COUYETAHNUM, pa3MEILICHHMN.
Penienrie KOMOMHATOPHBIX 3aj1a4.

DNeMEeHTapHbIE U CIIOKHBIE COOBITHS. PaccMoTpeHue ciiydaeB U BEpOSITHOCTD
CYMMBbI HECOBMECTHBIX COOBITHI, BEpPOSITHOCTh MPOTHBOIIOJIIOXKHOIO COOBITHUS.
[TonsiTue 0 HE3aBUCUMOCTH COOBITHHA. BeposTHOCTh M cTaTHCTUYECKas 4acToTa
HACTYIUIEHMsI coObITHs. PelleHne mNpakTUYECKUX 3aJady C [NPUMEHEHHEM
BEPOSTHOCTHBIX METOOB.

T'eomempus

[IpsiMble M MIIOCKOCTH B mpocTpaHcTBE. OCHOBHBIE MOHATUS CTEPEOMETPUU
(Touka, mpsiMasi, TNIOCKOCTb, TPOCTPAHCTBO).

Ilepecekaromuecs, apaulesIbHbIE U CKPELIUBAIOLIUECS NIPSAMBIE. YTOI MEXIY
IpsAMBIMA B mpocTpaHcTBe. llepnenaukynsapHocTs npsaMbIX. llapamiensHocTs U
MEPIIEHAUKYJIIPHOCTD NPSIMOU U INIOCKOCTHU, IPU3HAKU U CBOKMCTBA. Teopema 0 TpEx
NEepHeHanKyJApax. llepneHauKynssp W HaAKIOHHAs. YTroJ MEXIy MNOpsSIMOM H
IIJIOCKOCTBIO.

[TapannenbHOCTh TIIOCKOCTEN, NEPNEHAUKYIISIPHOCTD IIOCKOCTEN, MPU3HAKH
Y CBOWCTBA. J[ByrpaHHbIN yroJi, JUHEHHBIA Yroy JABYIpaHHOro yria.PaccrosHus
OT TOYKH J0 INIOCKOCTU. PaccTosiHue OT NpsAMOM 10 IIOCKOCTU. PaccTosiHue Mexay
NapajuieNIbHBIMU ITIOCKOCTIMU. PaccTosiHME MEX Y CKPEIIUBAIOIIUMUCS MPSIMBIMHU.

[TapannensHoe npoekTupoBanue. M3o00paxeHne npocTpaHCTBEHHBIX PUTYD.



MHuororpannuku. Bepmiinbel, péOpa, rpaHu MHoOrorpaHHuka. PaspépTka.
MHororpasHssle yribl. Beillykible MHOTOIpaHHUKH.

[Ipu3zma, ee ocHoBaHUs, OOKOBbIE peOpa, BbHICOTA, OOKOBasi MOBEPXHOCTb.
[Ipsimas u HakonHas npusma. [IpaBunbHas npusma. [apamnenenunen. Kyo6.

[Tupamupga, e€ ocHoBaHHe, OOKOBBIE pedpa, BhICOTA, OOKOBASI MMOBEPXHOCTb.
Tpeyronbnas nupamuaa. [IpaBuiibHas nupamuaa. Y ced€HHas mupaMuia.

CummeTpuu B KyOe, B mapajuienenumese, B npusme u nupamuje. [lonstue o
CUMMETPUM B NPOCTpaHCTBE (LIEHTpalbHas, OceBas, 3epKaibHasi). I[lpumepsl
CUMMETPHUM B OKPYKAIOLIEM MUPE.

[Tpocreiimue ceuenus Kyda, MpU3MBbL, TUPAMHU/IBI.

[IpencraBnenre o MpaBUIBHBIX MHOIOTpaHHUKAX (TeTpa’zp, KyO, OKTasdip,
JOJIEKa’Ip U UKOCAdIP).

Tena m noBepxHocTH BpauieHus. LlunuHap U KOHyC. YCEUEHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTb, OOpasyromias, pa3Béprka. OceBbie
CEUYCHUS U CEYCHHUs, NapaAJIIIEIbHbIE OCHOBAHUIO.

[Map u cdepa, ux ceyeHus.

OOBEMBI Ten U Tiomwaan ux nosepxHocTeil. [loHatne 00 00bEMe Tena.
OTtHo1ieHne 00bEMOB MOAOOHBIX TEN.

®opMmynbl  00bEMa Ky0a, MPSAMOYTOJIBHOIO NapajlIesIeNuIea, [PU3MBI,
umuHapa. dopmynel 00béMa nupamuabl U KoHyca. Dopmynbl miomanu
IIOBEPXHOCTEN LUIIMHIPA U KOHYCA.

®opmyssl 00bEMa 1Iapa U IIOIMAIU CPepsl.

Koopannatel 1 BEKTOpHI. [lekapTOBBI KOOpAUHATHI B IpocTpaHcTBE. PopMmya
PaCCTOSIHUSL MEXy ABYMsSI TOUKAMMU.

Bekropel. Monyns BekTopa. PaBeHCTBO BeKTOpOB. CHOKEHHE BEKTOPOB H
YMHOXEHHE BEKTOPa Ha YUCJIO. YTOJ MEeXAy BeKkTopaMu. KoopauHaTel BEKTOpa.
CkansipHoe npowusBeneHUe BeKTOpoB. KorummHeapHble BeKTOpbl. PasnoxkeHwue
BEKTOpa II0 [JBYM HEKOJUIMHEApHBIM BeKTOopaM. KoMIUIaHapHbIE BEKTOPHI.
Pa3znoxxenue no TpéM HEKOMILJIAHAPHBIM BEKTOPAM.

4. CIIMCOK JIMTEPATYPHI

OcHogHnas:

1. Maremaruka: anre6pa U Havyaja MaTeMaTUYECKOTO aHAN3a, T€OMETPUS.
['eomeTpus (6a30BbIil U yrinyonénublii ypoBuu). 10-11 knacesl / Atanacsn JI.C. u
ap. M., 2024.

2. Maremaruka: anredpa U Hayajla MaTEeMaTUYECKOTO aHallM3a, FEOMETPHSL.
Anre0Opa u Havajla MaTEMaTUYECKOTro aHaau3a (0a30BbIi U yIIIyOJIEHHBIA YPOBHU).
10-11 knaccer / Anmumos 1. A. u op. M., 2024.

3. Marematuka : ydeObHoe mocobue : [12+] / M. M. Yepnenos,
H. b. Kap6aunnckas, E.C.Jle6enea, E.E. Xaputona ; mom pexn. M. M.
Yepuenona ; Poccuiicknii rocygapCcTBEHHbIA YHUBEPCUTET MPaBOCYAUS. — 3-€ U3 /.,
ucrp. u aom. — Mocksa : Poccuiickuii rocy1apCTBEHHBIM YHUBEPCUTET NTPABOCYAUS
(PT'VII), 2022. — 336 c. : wun., tabn. — PexuMm mocTyma: mo TMOIIUCKE. —
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URL.: https://biblioclub.ru/index.php?page=book&id=717597 (nata  oOpaiieHus:
14.01.2026).

Jlononnumenvnasi:

4. MaremaTHKa: ClIPaBOYHUK JJIsI CTAPIICKIACCHUKOB M IMOCTYTAIONUX B
By3bl/ Uepkacos O. 1O. u ap. M.: ACT-ITPECC HIKOJIA, 2016.

5. Aunre0pa B Tabnunax.7-11 ki.: cnpaBoyHoe nocodue/ 3sasuy JI. U. u ap.-
M.: dpoda, 2020.

6. TI'eomerpus B Tabmumax. 7-11 xi.: cnpaBounoe mocodue./ 3saBuu JI. U. n
ap.- M.: Jlpoda, 2020.

7. www.school-collection.edu.ru — Enunas  komiekuus  UU(POBBIX
00pa30BaTENbHBIX PECYPCOB.

5. OBPA3EIN 3AAHUA
Yactb A

Al. HatypanbHbIMU YUCTAMU SBISIOTCS
05
V19
. —V/49
: 3,78
. V64

5 -5 &
A2. TTocne ynpomenus soipaxkenne (x*°)% - x~%7:3/x*  mpuanmaer sun
4,25
5,75
3,25

4,75

DX
DX
DX
DX
A3.

Crnenyromue yTBEpKICHHS COOTBETCTBYIOT (DYHKITHH, TpadUK KOTOPOMN300pakeH
Ha PUCYHKE

\
\

: (hyHKIMA sABIsIeTCS YETHOU
: pyHKUUMA yObIBaeT Ha MpoMexyTKe (2;3)
:x=0 —acumnToTa QyHKIUH
:y=0 —acumnrora GpyHKIUA
11
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: 4 — TOouKa MakcuMyMa (QyHKIHUN
: QyHKIMS HE UMEET aCUMIITOT

Ad. PeienrieM HepaBeHCTBa 2° = ﬁ SBJISIETCS] IPOMEXKYTOK
1
(=5+e)
(=003 3)
1
(-2
D (-4 + 0)
D (—00;2,2)
1 (2,2; + 0)

AS. BepHLIM PaCIIOJIOKCHUCM B ITOPAAKEC BO3PACTAHUA YUCCII ABJIACTCA

Iﬂgn Iﬂgn ; log, 13;log, 5
Eﬂgﬂ — !agq— log, 13;log, 5

iogq — iagn — iagn 5; lagq 13
- log, 13 log, 5 Iog,. Iogn

AG6. JIBe IIIOCKOCTH B TPOCTPAHCTBE HA3BIBAIOTCS MapauieIbHBIMU, €CITU
. OHHM HC UMCIOT O6I_I_II/IX TOYCK

. OHH ITpHUHAOJICKAT OI[HOI>'I IINIOCKOCTHU U HC IIEPECCKAOTCA

. OHH MNECPCCCKAIOTCA

: OHH UMEIOT OOIIYIO IPSIMYIO

A7. lap paguyca 6, UMeeT MOBEPXHOCTD, IUIOLIAAb KOTOPOU paBHa
: 288

: 144n

: 48w

: 36m

1 12w

A8. B tpeyronbauke ABC: yron ACB pasen 18°, AD — Ouccektpuca, yron CAD

pasen 42°. I'panycHas mepa yriia ABC paBHa
: 18°

1 78°

: 84°

: 88°

A9. B 31aHuM KpyNHON KOMIIAHUU XOTAT OCTABUTh BHYTPEHHUN TelaedOH, HoMeEpa
KOTOpPOro OYyIyT COCTOSITh M3 JHOOBIX TpEX HU(p. MakcuMalbHO BO3MOXHOE

KOJIMYECTBO TelehOHHBIX aOOHEHTOB B 3TOM o(duce Oynet
: 1000

: 720

: 900

12



: 999
227
130

A10. BepossTHOCTbh HEKOTOPOTO COOBITHS MOKET MPUHUMATh 3HAYCHUS
: 10
.1=
. 7

S = i

10,375
:—-04

Yacts B

B1. Pemenuem ypaBuenus 371 + 3% = 12 gpysgercs

B2. PenennieM HepaBeHCTBA [0gg¢ 2x > logyc(x + 7) gapnsercs
(7, + )

2 (—7; + )

O .

D (=003 7)

1 (0;7)

2 (05 + )

B3. CooTBeTcTBHE MEXKY BHIPRXKEHUEM M €T0 3HAYCHUEM

1 6,5

0,008

log 0,2

log 5 27V3 -15

lg 30,0001

Ine® 8

B4. Oyukiun y = x° — 1,5x> COOTBETCTBYIOT CIIEAYIOIIUE YTBEPKIACHUS
: 0 — Touka MaKCUMyMa

: 1 — Touka MakcumMyma

: pynkus yoeiBaet Ha otpeske [ 0; 1]

: pyHkus Bo3pacraet Ha otpeske [ 0; 1]

: 0 — MHHUMYM (QYHKIIHH

: 0 — MmakcuMyM QyHKIIUU

cos(m+a)-sin(2n—a)
BS. [Tocne ynponieHust BBIPaXEHUE - ¢ H(E_a'] .sm{ﬂm) paBHO
2 2

- sina

13



C—sina
. COS O
1

R o

B6. Pemiennem ypaBHeHHs 2 €05 (2.1' + E} = 1 gBJIAIOTCA BCE YUCIIa BUA
- TTN; —g + nk; k, neZ

. Ei'i'ﬂ;;—T + nk; k,neZ

. 2mny —;—T 4+ 2mk: k,neZ

L+ 4wk keZ

B7. IlepooGpasnoii F(x) u npousBoaHoi f/(x) dynkuun f(x) =x* —e* +2
SABJISAIOTCS

F(x)=2x—e*4C u f“a[x]=:;—s—ex

;F[x]=xa—s—ex+2x+£7 H f“f[x]== 2x —e*

:F(x]=2.:x—ex+(? " f“f(x]=2—-—e"‘+2

;F(x]=:;—_—ex-|—£' u f/(x)=2x—e*

B8. /lana npaBuibHas 4e€ThIPEXYTOJIbHAS TPU3Ma CO CTOPOHOM OCHOBAHUA 5 U
00Kk0BbIM peOpom 7. COOTBETCTBUE XAPAKTEPUCTUKHU FTON MPU3MBI U €€UHUCIOBOTO

BBIPAKCHUA

TJIOIIA/ b OCHOBAHUS 140
00BEM 190
TJI01IaIh OOKOBOM MOBEPXHOCTH 25
IJIOIIA/b TIOJIHOW IOBEPXHOCTH 175

B9. B crynenueckoit rpynmne 10 neymiek u 15 ronomeir. Heobxoaumo BwIOpaTh
MATEPBIX I y4acTUs B KOH(DEPEHIIUU, TIPU 3TOM CPEId BHIOPAHHBIX JIOJHKHO OBITh

XOTs1 OBl TpU JAEBYIIKU. TOraa KOJIMYECTBO BAPUAHTOB BHIOOpA paBHO
: 16002

: 1512000

: 12600

: 1617840
1 56

B10. B norepee 16 6uiietoB, cpeau KOTOPbIX 3 BHIUTPHIIIHBIX. BeposaTHOCTH

KYIIUTh JIBA BEIMTPBIIIHBIX OUieTa paBHA
: 0,97
: 0,03
: 0,025
1,1
10,6975
14



Yacts C

Cl1. IMonoxuTenbHOE YUCIO yBeaMUMBaeTcs B 13 pa3, eciu B €ro JCCATUYHOU
3aMuCcy TOMEHSATh MecTaMH HUQPHI, CTOSIIME HA MEPBOM M TPETbeM MECTax Mocie
3ansTol. Halimure TpeThio 1udpy mociie 3anaToi B IeCITUYHOM 3alUCH 3TOT0 YHCTIA.

C2. B npasuiibHo# TpeyroabHoi nmupamuae SABC 6okoBoe pedbpo SA
NneprneHAuKyIapHO miockoctu ocHoBanus ABC, SA=3, AB=AC=4, yron BAC npsmoii.
Haiinure paccrosgaue ot Touku A 1o mockoctu SBC.
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