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1. TPEBOBAHUSA K 3HAHUAM ITOCTYHAIOIIUX

Ha BcTynuTENbHOM UCHBITAHUM 1O 00IIe00pa30BaTEILHOMY MPEIMETY
«MaremaTrka» MOCTYNAOIINN T0JKEH:

noxkaszamby:

a) 4€TKOE 3HAaHHWE MaTEMAaTUYECKUX OMPEICTICHUN U TeOpeM, TPEAYCMOTPEHHBIX
MPOrpaMMONu;

0) yMeHHE TOYHO M CKaTO BhIpa)KaTh MATEMAaTUYECKYIO MBICIh B TUCbMEHHOM
W3JI0KEHNUH, UCTIOJb30BaTh COOTBETCTBYIOUIYIO CHMBOJIHKY;

B) VYBEpPEHHOE BJAJCHHE MATEMAaTUYECKMMU 3HAHUSAMHU M  HaBBIKaMH,
MPEAYCMOTPEHHBIMHU IPOTPAMMOM, YMEHUE NMPUMEHSTh UX MIPU PEIICHUU 33/1a4.

3Hamb:
AJredpa M Ha4YaJIa MATEMATHYECKOT0 AaHAJIN3a

1. Harypanbnusle umcina (N). Ilpocteie u cocraBHble uyucia. Jlenurens,
KkpatHoe. HauOosnbminii obmuit nenurtenb. HauMmenblee oOiee KpaTHOE.
[IponeHT yncna.

2. IIpusnaku nenmumoctu Ha 2,3,5,9,10.

3. Lensie uncna (Z). Panmonansubie uncia (Q), UX cCIIOXKEHUE, BHIYMTAHUE,
YMHOKEHHE U JiereHne. CpaBHEHUE PAIIMOHATIBHBIX YUCE.

4. JewictBurensuble uucna (R), ux mpeacraBieHne B BHUAE JECATUYHBIX
TpoOeii.

5. N3oOpaxkenue umcen Ha npsMod. Moaynb HEMCTBUTEIHHOTO YUCIA, €TO
F€OMETPUYECKUN CMBICII.

6.  UwucnoBeie BblpaxeHus. BbipaxeHuss ¢ nepeMEeHHbIMH. DOpMYIIbI
COKpAILEHHOIO YMHOKEHHUS.

7. CremeHb ¢ HaTypaJdbHBIM ¥  pAllMOHAIBHBIM  IOKa3aTeJIeM.
ApudmeTrnuecKrii KOpeHb.

8. Jlorapu¢™msl 1 X CBOWCTBA.

9. OgHO4JIEH U MHOTOWIEH.

10. Muorowien ¢ ogHoud nepeMeHHOM. KopeHb MHOrowieHa Ha TpUMEPE
KBaJIpaTHOI'O TPEXWICHA.

11. Ionstue ¢pynxun. CriocoOs! 3aganust GyHKuu. O0nacTh onpeneaeHus,
MHOKECTBO 3HAYCHHUU (PYHKITUH.

12. I'paduk dbynkuuu. Bospactanue u yobiBanue GyHKIINH, TEPUOTAIHOCTE;
YETHOCTh, HEYETHOCTD.

13. JloctatouHoe ycioBue Bo3pacTaHusi (yObIBaHMs) (YHKIMH Ha
npomexxyTke. [lonsitue oskcrpemyma dynkuun. Heobxommmoe — ycioBue
skcTpemyma  dyHkuuu. JloctatouHoe  ycioBHE  OKCTpeMyMma  (PYHKITUU.
HawnGosnbiee 1 HauMeHbIee 3HaYeHNEe (YHKIIMA HA POMEKYTKE.

14. OnpeneneHue U OCHOBHBIC CBOMCTBA (PYHKIIMH: JHHEHHOH Y = ax + b,
KBajgpaTHUHOW Y = ax? + bX + C, crenendont Y = aXx", y = k/X, mokasarenpHoi
y = &, norapupmudeckoit y = log, x, rpuronomerpuueckux GyHkuit (Y = Sinx;
y = COSX; Y = tgX, Y = Cctgx).



15. YpaBuenue. Kopuu ypaBHeHus. [loHATHE O paBHOCUIIBHBIX YPaBHEHUSX.

16. HepasenctBa. Pemenus HepaBeHcTBa. [loHsATHE O pPaBHOCHIIBHBIX

HEPaBEHCTBAX.

17. CucreMa 1 COBOKYITHOCTH YPaBHEHUI M HEPAaBEHCTB. PeleHus cucrem u
COBOKYITHOCTEM.

18. Apudmerrueckas U reoMmerpuueckas nporpeccusi. @opmysna N-oro ujaeHa
Y CYMMBI IIEPBBIX N YWIEHOB apU(PMETUUECKOI IPOTrPECCUH.

19. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO U CIIEACTBUA U3 Hero. CuHyc
¥ KOCHHYC CYMMBbI M Pa3HOCTH JIByX aprymeHToB. CHHYC M KOCHHYC JBONHOIO
aprymenTa. ®opmysbl NIOHUKEHUS CTEIICHHU.

20. @opmyJibl pemIeHUS TPOCTENIIINX TPUTOHOMETPUIECKUX YPABHEHHM.

21. Onpenenenue npou3BoAHOM. E€ pusnyeckuili 1 TeOMETPUUYECKUN CMBICIL.
VYpaBHEeHHE KacaTEIbHOM.

22. IpousBomubie GyHKIME Y = SiNX, Yy = cOSX, Y = tgX, y = ctgx, y = X",
y=a’ y=eXy=log.x,y=Inx,y=kxth,y =k.

23. Tlonsatue mepBooOpasHoii. [lepBooOpaznbie PyHkmmid: Yy = X", y = i,
y =sinx, y = cosx, y = €%, y = kx+th, y=k.

24. 3ajaya 0 BBIYMCIICHHUH IUIOIMIAIN (PUTYPBI, OTPAaHUYEHHOMN JIMHUSIMH.

25. OCHOBHBIE TIOHSTUS MATEMATHYECKOM CTAaTUCTHKH: pa3Max, MOJa,
MeJMaHa, cpeHee apu(pMETUYECKOE, YaCTOTa, OTHOCUTENIbHAS YaCTOTA.

26. OcHOBHbIE MOHATHS KOMOMHATOPUKUA. POPMYIIBI JJI BBIYUCICHUS YHCIIa
IIEPECTAHOBOK, COYETAaHUM UM  Pa3MELICHUM. KoMOuHaTtopHoe mpaBuiio
YMHOKEHHS.

27. OmnpeneneHue BEPOATHOCTH CIIy4alHBIX coObITHH. JlocTOBepHBIE U
HEBO3MOKHbIE COOBITHS; HE3aBUCHUMbIE COOBITHSI, MPOTHUBOIOJIOKHBIE COOBITHS.
[IpaBuna c0KEHUS U YMHOKEHUSI BEPOSITHOCTEM.

I'eomeTrpus

1. Tlpsimas, y4, OTpE30K, JIOMaHas; JyIMHA OTpe3ka. Yroia. Bennuuna yria.
BeprukaneHble W cMexHbBle  yrubl.  [lapamieneHble, mepecekaromuecs,
MEPIEHIUKYJIAPHBIE U CKPEIINBAIOIINECS MTPSMBIE.

2. Tlpumepsl mpeoOpazoBanus GUryp, BUIbl CAMMETPHH.

3. Bekrtopsl. Onepanuu HaJl BEKTOPAMHU.

4. MHOroyrojabHHK, €ro BEPIINHbBI, CTOPOHBI, JUATOHAJIH.

5. Tpeyrompuuk. Ero menunana, OuccekTtpuca, BoicoTa. Bumbl TpeyroiapHUKa.
CoOTHOIIEHUSI MEXK]Ty CTOPOHAMU U YTIIaMHU MPSIMOYTOJIbHOTO TPEYroJIbHUKA.

6. UYeThIpEXyTronbHUK: MapajieiorpaMM, MPSIMOYTOJIbLHUK, poMO, KBajapar,
Tpanemus.

7. OxpyxHoctb U Kpyr. Llentp, xopaa, nuamerp, paauyc. KacarenpHas k
okpyxHocTH. [{yra okpyxkHoctu. Cektop. BriucanHasi u onucanHas OKpy>KHOCTH.

8. LleHTpanbHbIC U BIIUCAHHBIE YTJIbI.

9. ®opmyna mIomAaU: TPEYTroJbHHUKA, IPSIMOYTOJIbHUKA, Tapajlieorpamma,
pomba, KBajpara, TparneuH.



10. InvHa OKpY>KHOCTH W JJIMHA AYTH OKpYXHOCTU. Pagmannas mepa yria.
[Inomans kpyra u miomaab CEKTopa.

11. Tlono6ue. [TogoOHbIe Gpurypsl. OTHOIIECHHUE MIIONIAICH MOAOOHBIX HUTYD.

12. IInockoctsk. [lapanienbHble U nepeceKarouecs MIOCKOCTH.

13. [TapannenbHOCTh NPSAMOI U MIIOCKOCTH.

14. Yron mexay NpsMOH U IUNIOCKOCTBIO. [leprneHaAuKysp K MIOCKOCTH.

15. JIsyrpanHsie  yTJIBL. JIuHEWHbIM  Yyroja  JBYIPAHHOTO yria.
[leprieHIUKYIJISIPHOCTD IBYX INIOCKOCTEH.

16. [IpuzHaku napauIEeTbHOCTH MPSAMONM M IUIOCKOCTH, MapauieIbHOCTH
IJIOCKOCTEH, MEPIEHINKYJIIPHOCTH NMPAMOU M IUIOCKOCTH, MEPIEHAUKYISIPHOCTH
IJIOCKOCTEN, CKPEIMBAOIINXCS NPSIMBIX. TeopemMa 0 TpEX MEPIECHIUKYIISPAX.

17. Muororpannuku. x Bepimssl, pedpa, rpaHu, IHaroHaJu.

18. [Ipssmass u HaknoHHas mnpusmbl. [lupamunabl. [lpaBunbHas npusma u
npaBuwibHas nupamuaa. [lapamienenuneasl, UX BUIBL.

19. @urypsl BpaleHUs: LWIUHAP, KOHYC, cdepa, map. Llentp, nuamerp,
paauyc cdepsl u mapa. IlnockocTs, kacarenbHast K cdepe.

20. ®opmynsl 00bEMa mNapajuleNienunena, NpU3Mbl, TUPAMUJBL, LUIMHJIpPA,
KOHYyCa U 11apa.

21. ®opmynbl MIOLIAAM TOBEPXHOCTH MPU3MBI, HUPAMUJbL, LWIMHJIpA,
KOHYCa, 11apa.

ymembs:

1. [IpousBoauTh apudpMeTUUECKUE ACHUCTBUSI HAJ 4YHUCIaMH, 3aJaHHBIMU B
BUJIC JECATUYHBIX U OOBIKHOBEHHBIX JPOOEii; ¢ TpeOyeMOoil TOUHOCTHIO OKPYTJISTh
JTAaHHBIE YUCJIA U PE3YJIbTAThl BBIYMCICHUH, HAXOAUTh MPOLIEHT YUCIIA.

2. [IpoBONTh TOXKIECTBEHHBIC TIPEOOpa30BaHUSI MHOTOYJICHOB, IPOOEH,
coAepKalux IIEPEMEHHBIE, BBIPAKCHUN, coaepkKalumx CTEIICHHBIE,
MOKa3aTeNIbHbIE, JIOTapu(PMUUECKUE U TPUTOHOMETPUIECKHE (DYHKITUH.

3. CtpouTth rpaduKku JTUHEHHOM, KBaIpaTUYHOMN, CTCIICHHOM, TTOKa3aTeIbLHOM,
JorapuMUYECKON U TPUTOHOMETPUIECKUX (QYHKIIUH.

4. Pemath ypaBHEHUSI U HEPABEHCTBA MEPBOW U BTOPOM CTETICHH, YpPaBHEHUS
U HEpPABEHCTBA, NPUBOASIIMECS K HHUM; pElIaTb CUCTEMbl U COBOKYIHOCTH
YPaBHEHUM W HEPABEHCTB MEPBOM M BTOPOW CTENEHHU W MPUBOIAIIMECS K HUM.
Crola, B 4YacCTHOCTH, OTHOCATCS MPOCTEUIIME YpaBHEHHUS W HEPABCHCTBA,
cozeprKaliue CTEIICHHBIE, NIOKa3aTeJIbHBIE, jorapudmuyeckue u
TPUTOHOMETPUUECKHE (PYHKITUHU.

5. Pemiate 3a1aun Ha COCTAaBJICHHE YPABHEHUN U CUCTEM YPABHEHHM.

6. M300paxkaTh reoMerpuyeckue (GUTYypsl Ha YepTeKe U MPOU3BOJIUTH
IIPOCTEUILINE TTIOCTPOECHUS.

7. Haxomuth 00BEMBI W TUIOMIAAM TIOBEPXHOCTEH MPU3MBI, THUPAMUJIbI,
UUJIMH]pa, KOHYyCa U 11apa.

8. cronp30BaTh OCHOBHBIC TeOpeMbl cTepeoMerpun (cMm. m. 16 pasgena )
IIPY PELICHUU 3a7a4.



9. Ucnonb30BaTh  reOMETPUYECKHE  MPEACTABICHUS  MPH  PELICHUH
alreOpanveckux 3aaad, a METOJbl anreOpbl U TPUTOHOMETPUM — IPU PEIICHUU
reOMETPUUYECKUX 3a/1a4.

10. Pematp mpocteiilive 3agaud 1O  KOMOMHATOPUKE M TEOpUU
BEPOATHOCTEN € UCIIOIB30BAHUEM KOMOMHATOPHOTO MpaBUjla YMHOKEHUS, GOopMy
JUIsl TOACY€Ta YHUClla COYETaHUN, pa3MEIICHUH M IMEepEeCTaHOBOK, ONPEICIICHUs
BEPOATHOCTH CIIy4alHOTO COOBITUSI U TEOPEM O CJIOXKEHUM U YMHOKEHUU
BEPOSATHOCTEM.

2. CTPYKTYPA 3AIAHUM U KPUTEPUU OILIEHUBAHUS

CrTpykrypa 3aganuni

BerynurenbHoe — WCHIBITAaHUE — OCYIIECTBIISIETCSl  IyTEM  BBITIOJHEHHS
B IHCHBMEHHOM (opMe OJHOTO U3 BapUAHTOB TECTOBBIX 3aJlaHUM, KOTOpHIC
B COBOKYITHOCTH OXBaTHIBAIOT OCHOBHOE COZIepKaHHe paznenos
o011e00pa3oBaTenbLHOro npeaMera «MareMaTukay.

Kaxxaplii BapuaHT SK3aMEHAMOHHOW paldoThl mo mpeamery «MaremaThka
COCTABJICH B BHJIC€ TECTOBBIX 3aJIaHUM M COCTOUT M3 TPEX 4dacTted «A», «B», «C»
Y BKJIIOYAET 26 TECTOBBIX 3a/IaHUM, pazuyaronirecs GopMoi U YpOBHEM CIOKHOCTH.

Yacts «A» coaepxkutr 15 3amaHuil ¢ BBIOOPOM OJHOTO WM HECKOJIBKUX
MIPaBUJILHBIX OTBETOB U3 MTPEIIOKEHHBIX.

Yacts «B» comepxkur 10 3amanuil. B Hell mnpemsiokeHbl CIEAYIONIHUE

PA3HOBUIHOCTH 3aJaHUU:

e 3aJaHUS Ha BBIOOP HECKOJBKHX MPABUJILHBIX OTBETOB M3 MPEITI0KCHHOTO
MEepEYHs OTBETOB;

e 33J]aHUS HA ONPEACJICHUE IOCIEI0BATEIbHOCTA PACIIOJIOKEHHS TaHHBIX
AJIEMEHTOB;

e 3aJ]aHUS HA YCTAaHOBJIEHWE COOTBETCTBHUS DJIEMEHTOB, JAHHBIX B HECKOJIbKHX
MH(POPMAITMOHHBIX PAJAX;

e 3aJ]aHUS HA PEIIICHUE YPAaBHEHUH C 3aMHUCHIO YUCIOBOIO OTBETA.

Yacrp «C» npeamnonaraer pazBEpHyTOE PENIEHUE 3a0aYM SKOHOMHUYECKOTO
conep>kanusi. [Ipy BBIMOJIHEHUU TaHHOTO 3a/1aHUs AOUTYPUEHT JOJDKEH TOKa3aTh,
KAK ONpPENCJIEHHBbIE IPEIMETHBIE 3HAHHWS W YMEHHE IIPUMEHATH HW3BECTHBIC
METOJIbl, TaK U CIIOCOOHOCTh M3JIaraTh pElIeHHE 3aJlayd B MHCbMEHHOH (opme,
IPUBOJIS MPU ITOM HEOOXOMMbIE IOSICHEHUSI U OOOCHOBaHUSI.

Kpurepuu oueHuBanus

Kaxnoe 3amanme 4Yactm «A» B ClIyya€ €ro IpPaBUIBLHOTO BBIMNOJHEHUS
olleHuBaeTcs 2 Oawtamu. HeBepHbld OTBeT WM ero otrcyrctBue — () Oayios.
MaxkcuMaJIbHO BO3MOYKHOE KOJIMYECTBO OaIOB 3a 3amaHus yacth A — 30 0aJi1oB.
OneHuBaHuEe  OCYIIECTBISIETCS ~ aBTOMATUYECKH KOMIIBIOTEPOM MO  3apaHee
HAaCTPOEHHOU Y YTBEPKIEHHOM IPOrpamme.



Kaxnoe 3agmanme 4yactu «B» B cilydyae €ro mnpaBWIBHOTO BBINOJHEHUS
olieHuBaerca 5 Oatamu. HeBepHoe BbIMoHEeHUE WK ero oTcyTcTBre — 0 Oaiios.
MaxkcumalibHO BO3MOYKHOE KOJMYECTBO OasyuioB 3a 3ajaHus yactu B — 50 Gasios.
OueHuBaHUE  OCYIIECTBISIETCA  ABTOMATUYECKM KOMIBIOTEPOM MO  3apaHee
HACTPOCHHOW U YTBEPKIEHHOU IMPOrpamMMe.

PexoMeHnayeMoe BpeMsi BbINIOJIHEHUSA 3aJaHUH YacTeld «A» U «B» — 80 MmuH.

3aganme yactu «C» B ciaydyae NPUBEACHHOTO pPa3BEPHYTOTO pEIICHUS ¢
HEOOXOJIMMBIMH TOSICHEHUSMHU OlleHuBaeTcs 20 fannamm. 3a KaKIyro JOMYIIEHHYIO
HErpyoOyto OIMMOKY, OTCYTCTBHE HEOOXOIMMBIX OOOCHOBAaHUN W TIOSICHCHHUI
CHUMaeTcsi OT 3 70 5 OamioB. 3a KXY JOIMYILIEHHYIO I'pyOyrO OIIMOKY IpH
BEPHOM B LIEJIOM XO/JI€ PELICHUsI CHUMAaETCs OT 6 110 8 OalIoB.

PexomenayeMoe Bpemsi BbINOJIHEHU 3aaHui 9acTu «C» — 40 MuH.

[IpoBepka W OIlCHMBAHWE BBITOJHEHHUS 3aMaHusi 4acTh «C» OCYIIECTBISETCS
sK3aMeHaIMoHHON Komuccuert (JK) Ha OCHOBE BBIIIENIEPEUHUCIICHHBIX KpUTepues. B
HENSAX  TOBBIIEHUS  OOBEKTUBHOCTH  OLGHUBaHHWsS  pabOThl  MOTYT  OBITh
nepenpoBepenbl npencenareneMm OK. Ilpenacemarenem DK mepenpoBepsitoTcst Bce
paboThl, OIIECHEHHBIE BBICIIMMU OayllaMu U Bce pabOThI, KOTOPBIE B XO/€ MTPOBEPKAMHU
yrieHamu DK He MoMy4ymiiv NMOJOKUTETBHYIO OIIEHKY. Bce momyueHHbIe pe3ylbTaThl
yTBEp:KIatoTCs Ha 3aceanuu [[puémHoi KoMuccum.

JlIsi MOATOTOBKH OTBETOB Ha 4YacTh «A», «B», «C» orBoaurcs
2 aCTPOHOMMYECKHX Yaca.

Ha ocHoBe pe3ynbTaToOB BBHITIOJHEHUSI BCEX 3aJaHUid  pabOThl  OaylIbl
CYyMMUpPYIOTCSl. MaKkCUMaJIbHO 32  BBINOJIHEHHBIC 3aJaHUsl  BCTYIUTEIBHOTO
UCIIBITAaHUSA MO 00111e00pazoBaTeiIbHOMY TpeaMeTy «MaremMaTuka» aOUTypHEeHT
MO>KeT oyryuuTh 110 100 Gaiwios.

K mocaenymwomemy y4acTHi0o B KOHKYpcCe Uil NOCTYIUIEHHs B Pocchiickuii
rOCYJapCTBEHHBI ~ YHUBEPCUTET MPABOCYAMsS AOMYCKAKTCH a0WTYPHEHTHI,
Ha0paBIIMe 10 UTOraM BCTYNUTEJILHOTO HCHBITAHUS 1O 00I1e00pa30BaTeIbHOMY
npeaMery «Maremarnka» He MeHee 39 0as110B.

3. COAEPKAHUE IMPOI'PAMMBI BCTYIIUTEJBHOI'O UCITBITAHUSA

Anzeopa

Kopuu u crenenu. Kopenb crtenmenu n>1 u ero cpoiictBa. CTeneHb C
pallMOHAJIBHBIM IIOKA3aTeJeM MW €€ CBOoWcTBa. lloHATME O CTEeneHu ¢
JEWCTBUTEIBHBIM MTOKA3aTEIIEM.

CBoiicTBa CTENEHU C ACHCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudpm. Jlorapupm uyncia. OCHOBHOE JOrapuPMUUYECKOE TOXKIECTBO.
Jlorapudm npousBeneHus], YACTHOTO, CTENEHH; MEePEX0]] K HOBOMY OCHOBAHHUIO.
JlecaTUUHBINA U HaTYpaIbHbIN JOorapudMbl, YUCTIO €.



[TpeoOpazoBanms MPOCTEUIIINX BBIPAXKECHU, BKJIFOYAKOIIINX
apu(MeTnyecKue onepanuu, a TaKXKe OINEpalui0 BO3BEICHUS B CTENEHb U
onepauuio JjorapudpmupoBanus. OcCHOBbI TpuUroHomerpuu. CHHYC, KOCHHYC,
TAHI'€HC, KOTAaHI'€HC IPOM3BOJBHOTO yria. PanmanHas Mepa yrma. Cunyc,
KOCHHYC, TaHI€HC M KOTaHreHc 4ucia. OCHOBHBIE TPUTOHOMETPUYECKUE
Toxzaecrsa. Popmyibl npuBefeHuss. CUHYC, KOCMHYC W TaHIE€HC CYMMBI M
pazHocTH AByX yriaoB. CuHyc M KocuHyc aABoiHoro yria. [IpeoGpasoBanus
IIPOCTENIINX TPUTOHOMETPUYECKHUX BBIPAKEHUM.

[Ipocreiilive TPUTOHOMETPUUECKHE YpPaBHEHHs. APKCHUHYC, apKKOCHHYC,
aApPKTAHI€HC YHCIIA.

Dynkyuu

Oynkuuu. O61acTh ONpPEeIICHUs] U MHOXECTBO 3HaueHu. ['paduk dhyHKIMN.
[Toctpoenue rpadukoB GyHKIUN, 3aJaHHBIX pa3TUYHBIMU criocobamu. CBoicTBa
GyHKUMNA:  MOHOTOHHOCTb, Y€THOCTh M  HEYETHOCTb, IEPUOJUYHOCTD,
OTPaHUYECHHOCTb.

[IpomexxyTku BO3pacTaHus U yObIBaHHS, HauOOJIbIlIEE U HaWMEHbIIEe
3HAUEHUA, TOYKH OJKcTpeMyma. ['paduyeckas wuHTepnperanusa. [Ipumepbl
(GyHKIHOHATBHBIX 3aBUCUMOCTEH B peajbHBIX MPOIIECCaX U SBICHUSX.

O6patHas ¢ynkiua. O6acTh ompenesieHus] U 00J1acTh 3HAUYCHHM OO0paTHOM
¢bynkuuu. ['padux oOpaTHOM QyHKIMY.

CrenenHast GyHKITUS ¢ HATypaJbHBIM IOKa3aTeaeM, e€ CBOMCTBA U rpaduK.

BepTukanbHble U TOPU3OHTAIbHBIE aCUMITOTHI rpadukoB. I'paduku 1poOHO-
JUHENHHBIX (QYHKIIHM.

Tpuronomerpuyeckne (PyHKIIMH, UX CBOWCTBA M TpadUKH; MEPUOIUIHOCTS,
OCHOBHOW MEPUOJ.

[TokazaTenbHas GpyHKIMSA, €€ CBOMCTBA U TpaduK.

Jlorapudmuyeckast pyHkIus, €€ CBOMCTBA U rpaduK.

[IpeoOpazoBanusi  rpauKoB:  MapaUIeIbHBIM  TMEPEHOC, CHUMMETPHs
OTHOCHUTEJIBHO OCEM KOOPJAWHAT U CUMMETPHsI OTHOCUTEIHLHO Hayayia KOOpIWHAT,
CUMMETPHSI OTHOCUTEIBHO MPSIMOM, PACTSHXKEHUE U CKATHE BIOIb OCEH KOOpAMHAT.

Hauana mamemamuueckozo ananusa

[lonsiTue o mpenene mMociaenOBAaTeNbHOCTH. beckoHeuHO —yObIBaroias
reOMETPUYECKAs POTPECCUS U €€ CYMMA.

[ToHsiTHE O HEMPEPBHIBHOCTU (DYHKIIUH.

[Tonsitue o nmpou3BogHON (GYHKUMU, PU3NYECKUN U TEOMETPUUYECKUIM CMBICI
NPOU3BOAHON. YpaBHEHHE KacaTenbHOW K rpaduky ¢yHkuuu. IIpousBoanbie
CYMMBI, Pa3HOCTH, NMPOU3BEICHUSI, YACTHOTO, CIOXHOU (pyHKimu. [Ipon3BoaHbIe
OCHOBHBIX DJIEMEHTApHbIX QyHKIMN. [[puMeHeHrne mpon3BOIHOM K UCCIIEI0OBAHUIO
GyHKIHNA U TOCTPOEHUIO TPadUKOB.

[lepBooOpasnas. Ilonatue 00 ompenereHHOM HMHTErpajie Kak IUIOIIaau
KpuBoOJIMHEHHON Tpaneuuu. Popmyna HeroTona-JleitOuuma.



[Ipumepbl UCHONAB30BaHUS MPOU3ZBOJAHOM I HAXOXKACHUS HAWIYYIIETO
pelieHus B MPUKIAAHBIX, B TOM YHUCJIE COLUAIBbHO-DKOHOMHYECKHUX, 3ajayax,
HAXOXKJEHUE CKOPOCTH ISl TpoIiecca, 3aaHHOro GopMyIon WK rpaduKoMm.

Ypaeuenua u nepasencmea

Pemenve panmvoHambHBIX, TTOKA3aTEIbHBIX, JOTapU(MUYECKUX YPABHCHHUN U
HEpPABEHCTB. PelieHne nppaimoHaabHbIX U TPUTOHOMETPUYECKUX YPABHECHUMU.

OcHOBHBIE  TpUEMBbl  pEHIEHUS CHUCTEM  YpPaBHEHHUMW:  IOJICTAHOBKA,
anredpanveckoe CI0XKEHHE, BBEJECHUE HOBBIX TNEPEMEHHBIX. PaBHOCHIBHOCTD
YpaBHEHUI, HEPABEHCTB, CUCTEM. PenieHue MNpoCTEHIINX CUCTEM YPABHEHUN C
JIBYMsI HEU3BECTHBIMU. PellleHre cucTeM HEpaBeHCTB € OJHON IEPEMEHHOM.

Hcnonb3oBanue cBONCTB U rpadukoB (yHKIMN MPU PEIICHUH ypaBHEHUM U
HEpaBeHCTB. MeToJ MHTEepBasioB. M300pakeHne Ha KOOPAMHATHOW IUIOCKOCTH
MHOJKECTBA PEUICHUM YPAaBHEHUW U HEPABEHCTB C JABYMs IIEPEMEHHBIMU U HX
CUCTEM.

[IpumeHeHnEe MaTEeMaTUYECKUX METOAOB [UJIA PEIIEHUS COAEPKATEIbHBIX
3a/1ad U3 pa3lIMYHbIX 00JacTed HayKW W MpakTUKu. MHTepmperamus pe3ynbTarta,
YYET peabHbIX OrPAaHUYCHUH.

Inemenmovt KOMOUHAMOPUKU, CINAMUCIMUKY U MEOPUU 6EPOAMHOCH eIl

Tabmuynoe u  rpaduyeckoe  TMPEACTABICHHE  JaHHbIX.  YucioBble
XapaKTEPUCTUKHU PAJIOB TaHHBIX.

[ToouepenHpli W OJHOBPEMEHHBIM BBIOOP HECKOJBKUX JIIEMEHTOB W3
KOHEYHOI'0 MHOXkeCTBa. POPMYyIIbl UKCIIa ITIEPECTAHOBOK, COUETAHUM, pa3MELLICHUM.
Pemenne koMOMHATOPHBIX 3a/1a4.

DneMeHTapHbIC U CIIOXKHBIE COOBITHS. PaccMoTpeHue ciydaeB U BEPOATHOCTh
CyMMBbl HECOBMECTHBIX COOBITUH, BEPOSITHOCTH MPOTUBOIOJIOKHOTO COOBITHSI.
[loHnaTtre 0 HE3aBUCUMOCTHU COOBITHI. BepoSITHOCTH M CTaTHUCTHYECKash 4acToTa
HACTYIUUIEHUSI COOBITHS. PellleHMe TMpakTUYeCKUX 3aJa4 ¢ MPUMEHEHUEM
BEPOSITHOCTHBIX METOJIOB.

T'eomempusn

[IpsimMbie U TIOCKOCTH B MPOCTpAaHCTBE. OCHOBHBIC MOHATHS CTEPEOMETPUU
(Touka, mpsiMasi, TIIOCKOCTh, MPOCTPAHCTBO).

IIepecekarommecs, napauiebHbIE U CKPEIUBAIOIIUECS IPSMBIE. YTOI MEXKIY
MpsAMBIMUA B mOpocTpaHcTBe. llepnenaukyisspHocTh npsamsbix. [lapamnensHOCTh U
MEPIIEHAUKYJISIPHOCTh NPSIMOW M IUIOCKOCTH, MPU3HAKU U CBOWCTBA. Teopema o
TpeX NepneHAuKyJspax. [lepneHauKynsap ¥ HAKIOHHAS. YTOJI MEXAY HPSMOU U
IJIOCKOCTBIO.

[TapaienbHOCTh TUIOCKOCTEN, MEPIEHAUKYJISIPHOCTD TIOCKOCTEN, MPU3HAKU
M CBOWCTBA. JIByrpaHHbIM yroj, JUHEHMHBIM yroJ JBYTPAHHOIO  yIJia.
PaccrositHuss OT TOUKM [0 IIOCKOCTH. PaccTosiHMe OT mpsIMOM J0 IUIOCKOCTH.
PaccrossHne Mexay napauleNbHbIMU  IUIOCKOCTAMM. PaccrositHue  Mexnay
CKPEILMBAIOIIUMUCS NPSIMBIMU.

[TapannensHoe npoekTupoBanue. M300pakeHre mpocTpaHCTBEHHBIX PUTYD.
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Mpuororpanauku. Bepmmnbl, peOpa, TpaHu MHororpaHHuka. Paseprka.
MHororpasHsle yrisl. BeITyKiible MHOTOTPaHHUKH.

IIpusma, ee ocHoBaHMs, OOKOBbIE peOpa, BbICOTA, OOKOBas MOBEPXHOCTD.
[Tpsimas u HaksoHHAst npu3Ma. lpaBunpHas npusma. [lapamnenenunen. Ky6.

[Tupamuna, ee ocHoBaHUE, OOKOBBIE peOpa, BbICOTa, OOKOBAsi MOBEPXHOCTD.
TpeyronpHasg nupamuaa. IIpaBuwibHas nupamMua. Y cedeHHas MUPaMUIa.

CumMmeTrpuu B KyOe, B napajuieienuneie, B npusMe u nupamuie. [lonstue o
CUMMETPUM B THPOCTPAHCTBE (LEHTpaJibHAs, OceBas, 3€pKalbHasd). llpumepsl
CUMMETPHUM B OKPYKAIOILEM MUPE.

Ceuenus ky0a, MpU3MBbI, MTUPAMUJIBIL.

[IpencraBneHre O MpaBUIBHBIX MHOTOTPaHHHUKAX (TETpadap, KyO, OKTa’ap,
JOACKadIp U UKOCAdIP).

Tena n moBepxHOCTH BpamieHUsA. LunmHAp M KOHYC. YCEUeHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBas IMOBEPXHOCTb, OOpasyromias, pa3BepTka. OceBble
CEUYCHUs U CEUCHM NapajlIesIbHbIe OCHOBAHMUIO.

Hap u cdepa, ux ceueHus:, kKacaTeabHas INIOCKOCTb K cepe.

OO0beMbl Ten M IUIOmAAM MX noBepxHocTeil. [loHsTHE 00 00BEME TEma.
OTtHolIeHHEe 00bEMOB MOJOOHBIX TEJI.

®opmynsl 00bemMa Ky0a, NpSIMOYrOJILHOTO Mapajulesienunena, MpPU3MBL,
mnHapa. Dopmynsl oObema nUpaMuabl UM KoHyca. DopMysbl  IUIOIIAIU
MMOBEPXHOCTEN HWJIMHAPA U KOHYCA.

®opmysibl 00beMa 11apa U Mmomaau chepsl.

Koopaunater u BeKTOpHI. [[ekapTOBBI KOOpAMHATHI B pOCcTpaHcTBe. DPopmyna
PACCTOSIHUSI MEXKAY JBYMsI TOUKAMU.

Bekropel. Moayns BekTopa. PaBeHcTBO BekTOpoB. CllokKEHHWE BEKTOPOB M
YMHOXXEHHE BEKTOPAa Ha YMCIO. YTOJ MEXAY BekTopamu. KoopamHatsl BEKTOpa.
CkansipHoe mpou3BefieHHE BEKTOpoB. KosummHeapHsle BeKTOphl. Pasnoxenue
BEKTOpa II0 JBYM HEKOJUIMHEAPHBIM BeKTOpaM. KoMIiaHapHbIE BEKTOPBI.
Pa3nioxenue no TpeM HEKOMILJIaHAPHBIM BEKTOPaM.

4. CIIMCOK JIUTEPATYPbI

OcHosnas:

1. Marematuka: anrebpa ¥ Hayajla MaTeMaTUYECKOTO aHaN3a, T€OMETPUSI.
["'eometpust (6a30BbIi U yriyoOsieHHbIH ypoBeHb). 10-11 kmaccrsl / Aranacsn JI.C. u
ap. M., 2016.

2. Maremaruka: anreOpa U Hayajga MaT€MaTUYECKOrO aHallu3a, T€OMETPHsl.
AnreOpa ¥ HayaJia MaTEeMaTUYECKOro aHaiu3a (0a30BbIl W YrIIyOJeHHBIN
ypoBenb). 10-11 knaccer / Anumos I11. A. u op. M., 2016.

3. UepnenoB M.M. Maremaruka [D1IeKTpOHHBIN pecypc] : yueOHoe mocolue:
pek. nast CIIO / YepuerioB M.M. - otB. pen., Kapbauunckas H.b., Jlebenena E.C.,
Xaputonosa E.E. - M.: PT'VII, 2016. - 341 c.
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Jlononnumenvuasi:

4. MareMaruka: CHOPaBOYHUK JJIs CTapIICKIACCHUKOB W TOCTYMAIOIIUX B
By3bl/ Uepkacos O. FO. u ap. M.: ACT-ITPECC HIKOJIA, 2016.

5. Aunre0pa B Tabnunax.7-11 ki.: cnpaBoynoe nocodue/ 3sasuy JI. M. u ap.-
M.: dpoda, 2014.

6. I['eomerpus B Tabnuuax. 7-11 ki.: cipaBouHoe nocooue./ 3sasud JI. 1. u
np.- M.: Jlpoda, 2014.

7. www.school-collection.edu.ru — Enmunas  xoimiekius — ITUGPOBBIX
o0pa3oBaTeILHBIX PECYPCOB.

5. OBPA3EL 3AJIAHUASA
Yacts A

Al. HatypanbHbIMU YuCIaMU ABISIOTCS
: 5
-4/19
: —V49
3,78
- V64

1,5)3 . x~0.5. 3

A2. ITocre ynporeHns Belpaxkenue (X Vx MPUHUMAET BUJT

-y 425
“X 5,75
© X 3,25
© X 4,75

A3. O6acTh 3HaYeHUH QYHKIUU ¥ = y/x €CTh MHOKECTBO
. (—o0; +00)

%)

(0 +o0)

 [05 +o0)

: (~o0; 0)

. (~o0; 0]

A4. Crenyione YTBEPKIACHUS COOTBETCTBYIOT (GYHKIHUHU, TpadhuK KOTOPOH
M300paKEH Ha PUCYHKE

. (hyHKIMSA SBISETCS YETHOU

11


http://www.school-collection.edu.ru/

. hyHKIMA yOBIBaET HAa MpoMexyTKe (2;3)
: X =0 — acumrnroTa QyHKIIHH

1y =0 —acumnroTa QpyHKIUH

. 4 — Touka MakcuMyMa (PyHKITUH

: QYHKIUS HE MMEET aCUMIITOT

1
AS. PemenneM HepaBeHCTBA 2° = — BIAETCS IPOMEKYTOK
16

()
D (- 005 3) .
(o)
L (-4; + o)
D (~o0; 2,2)
1 (2,2; + )

A6. CBoiictBamu (QYHKIMH Y = SINX SBIISIOTCS
: DYHKIUSA SBJISIETCS HEYETHOM

. HAUMEHbIIHH epruoa GyHKuuu T =7

: obsacte onpenencuus Gyukuuu D(Y) = R

. GYHKIHUS SIBISIETCS YETHON

: obsactp 3HaueHuil Gpyukimu E(Y) = [-1; 1]

AT. BepHBIM PAaCIIOJIOKCHUCM B ITIOPAAKEC BO3PACTAHUA YHUCCII ABJIICTCA

logﬂ — lagﬂ —; log,13;log, 5
logq — iagn —; log,13;log, 5
lﬂgﬂ log,. ; log, 5;log, 13
lﬂgﬂ — lﬂgﬂ —; log,5;log,13
-log,13;log, 5; iogq— lagﬂ

“ 51

A8. Panguannas mepa yrna 100° paBHa

100x
100%

A9. Tlepsoobpasnoii F(X) u mpoussomnoii f /(X) dymkumm f(x) =x? —e* + 2

ABIISIFOTCA
f B
‘F(x)=2x—e*4+C mu f“[x]=x?—ex

;F[x]=:;—5—ex—|—2x+£' u fl(x)=2x—e*

F(x)=2x—e*4+C mu f“f[x]=:;—5—ex—|-2

12



- F(x) =xa—5—ex+C u f/(x)=2x—e*

A10. I[BG INIOCKOCTH B IIPOCTPAHCTBC HA3BIBAIOTCA IMAPAJJICIIbHBIMHA, C€CIIN
: OHH HE UMEIOT OOIINX TOYEK

. OHHM IPHUHAJICHKAT OJTHOM IJIOCKOCTH U HE MEPECEKAFOTCS

. OHH IEPECEKAOTCS

. OHHM HMEIOT OOIIYIO MPAMYIO

All. Ha pucynke m3oOpaxen mnapamwienenunen ABCDA;B1CiD;. HeepabiMu
YTBEPIKICHUSIMH SIBIISTIOTCS

B1 C1

: mpsimbie AB u A1C1 napansenbHsl

: mpsimble AB u CD napannenbHel

: mpsimbie AB u AD nepecekatoTcs

: mpsimbie AB 1 CC1 mepecekatorcst

: mockoctu (ABC) u (ABD) napamnensHsl
: mpsimbie AB u BC ckpeniBaroTcs

A12. [Ilap paguyca 6, UMEET NOBEPXHOCTD, ILTONIaJAb KOTOPOW paBHA
: 288n

. 1447w

:48n

: 36m

1 12n

A13. B tpeyronbauke ABC: yron ACB pasen 18°, AD — 6uccekrpuca, yron CAD

paBeH 42°. I'pagycnas mepa yria ABC paBHa
. 18°
. 78°
. 84°
. 88°
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Al4. B 31aHuMM KpymHOM KOMIAHHM XOTST IOCTaBUTh BHYTPEHHUH Tene]oH,
HOMEpa KOTOpPOro OyAyT COCTOSATh M3 JIOOBIX Tpex mudp. MakcumanbHO

BO3MOXKHOE KOJIMYECTBO TeIe(OHHBIX a0OHEHTOB B 3TOM oduce Oyer
: 1000

1720

1900

1999

127

- 30

A1S. BepoATHOCTh HEKOTOPOTO COOBITUSI MOYKET MPUHUMATh 3HAUCHUS
10

.12
T

oOr M

10,375
1—-04

Yacte B

B1. Pemienuem ypaBHenus 3°°1 + 3% = 12 gpysercs

B2. Pemenuem HepasencTBa logy s 2x = logy ((x + 7) apnsercs
L (75 + o)

(T + )

D (oo —=T7)

D (-o0y 7)

(0, 7)

1 (05 + )

B3. CooTBeTcTBHE MEXKTY BBIPQKCHUEM U €T0 3HAUCHUEM

1
log, , — 6,5
Jo.2 508 ’

log = 27V3 -15

g

lg 3/0,0001

Ine® 8

B4. ®ynkuuu Y = X* — 1,5X? COOTBETCTBYIOT CIIEAYIOIHME YTBEPKIACHUS
: 0 — Touka MakcUMyMa

: 1 — Touka MmakcuMyma

: pynkmus yosBaet Ha otpeske [ 0; 1]
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: bynkuus Bo3pacraer Ha otpeske [ 0; 1]
: 0 — MuHUMYM (DYHKITUH
: 0 — MakcuMyM (yHKIMH

coslm+al)sin(2n—a)
B5. Ilocine ympoiieHust BeIpakeHue . tg(%—a)-sin(%[+a) paBHO

s sina

—sina

. COS
1

Sin @

B6. Pemmennem ypaBHeHust 2 cos (Ex + 33) =1 gBIAIOTCA BCE YHCIIA BUIA
TN —g +wk; k, neZ

- 2 g + wk: k,neZ

- 2 —g + 2rk; k,neZ

-+ g + wk; kezZ

B7. Ilpumepamu ¢ OOMYIMIEHHBIMA OIIMOKAMH B BBIYHMCICHHUAX IPOU3BOIHON

SIBIIAROTCA
(102 4+ 1) = 3022+ 1

lcosx —sin x /= —sinx — cosx
( )

(x%-e* —2)) = 5x5.¢%

] (i); 33

A x® T a3t

- (e* + sinx)) = e* + cosx
(lnx—5) =1

x

B8. Jlana mnpaBuibHAs YeTHIPEXYrojibHAs TpHU3Ma CO CTOPOHOH OCHOBAHHUS
5 u 6okoBbIM pebpom 7. COOTBETCTBHE XapaKTEPUCTUKU STOM TPHU3MBI U €€
YHCIIOBOTO BBIPAYKEHUS

ILIOIIAb OCHOBAHUS 140
00BEM 190
TJI0IIA b OOKOBOM MOBEPXHOCTH 25

IUIOIIA/(b [TOJIHOM TOBEPXHOCTH 175

B9. B cryaenueckoii rpynme 10 aeBymek u 15 roHomieir. Heo6xoaumo BeIOpaTh
MSATEPBIX JJI y9acThs B KOH(EPEHITUH, TIPU TOM CPeId BEIOPAHHBIX TOJKHO OBITh

XO0Ts ObI TpU JEBYIIKU. TOr1a KOJIMYECTBO BAPHAHTOB BHIOOpA PaBHO
: 16002

: 1512000

: 12600
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11617840
156

B10. B norepee 16 OuiietoB, cCpear KOTOPBIX 3 BBIMTPHIIIHBIX. BeposTHOCTH

KYIUTH JIBA BBIMTPBHILIHBIX OWJIETa paBHA
10,97

: 0,03

10,025

01,1

: 0,6975

Yacts C

Cl. B urone uraaupyetcs B3sATh kpeaut Ha cymmy 50005000 py0. Ha ciiemyronux
YCIIOBHUSAX:

1. kaxnplii sHBaps Joiar Bo3pactaeT Ha 20% MO CpaBHEHUIO C KOHIIOM
NPEAbIAYILIEro rojia;

2. ¢ QeBpans Mo HIOHb KAKIOTO Tofa HEOOXOJUMO BBHIMIATUTH HEKOTOPYIO
4acTh AOJTA.

Ha ckonbko pyOusielt Oonbine npua€Tcss OTAATh B Ciydae IOTalleHUs

KpeAuTa TpeMsl paBHBIMH IUIATEXKaMH (TO €CTh 3a TPU T'0/a) MO CPABHEHUIO CO
cllydaeM NOTralleHus KpeauTa IByMs paBHBIMU IIaTeXaMHU (TO €CTh 3a JIBa roja)?

ABTOpP-COCTABUTEJIb:

Yepueuoe M.M., x.p.H., xadenpa oOmeoOpazoBaTenbHbIX aUCHUIUIMH Poccuiickoro
rOCyJapCTBEHHOTO YHUBEPCUTETA IPABOCYANS.

[IporpaMMa  BCTYNHUTENBHOTO UCHBITAaHUS MO  0OO0IIE0O0pa3OBaTEIbHOMY  MPEAMETY
«Matemarukay pa3padborana Ha ocHoBaHUH PI'OC cpeanero (monHoro) odmero oOpa3oBaHusl.

Onobpena Ha 3acemaHuu Kadeapbl 00mEeoOpa3oBaTENbHBIX JUCIHUIUIMH  (TIPOTOKOJ
ot 20 oktsa6ps 2020 r. Ne 2).
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