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1. HOSACHUTEJIBHAS 3ATINCKA

Hacrosmas nporpamma npenHasHadeHa i MOCTYHAOMUX 10 00pa30BaTeIbHBIM
nporpaMMmaM BeIclIEro o0pa3oBaHus - MporpammaMm OakajaBpuaTa, NporpaMMaM
CIICLIMAIUTETA.

Hacrosmas mporpaMMa npepnasHadeHa AJIs IMOATOTOBKH aOWTYpHUEHTOB K craue
BCTYIUTENIEHOIO  3K3aME€Ha [UIs IIOCTYIUIEHUS Ha  HalpaBieHHE IOJrOTOBKHU
(cnenmansHOCTH) 35.03.01 «JlecHoe nmeno»,35.03.04 «ArpoHomus», 36.03.01
«BerepuHapHO-caHUTapHas  skcmeptuza»,  36.03.02  «3oorexHus».  36.05.01
«Berepunapusa». OHa BKIIOYAET OMNKUCAHHE OCHOBHEIX pa3JIeIoOB M TEM, BXOIAIIMX B
0a30ByI0 TNIPOQECCUOHANBHYIO HOATOTOBKY B 00BeMe OOpa3oBaTEe/IbHON MPOrpaMMEI
0o0pa3oBaHMs YPOBHA CpEOHEro Mpo(ecCHOHATLHOTO  00pa3oBaHHUs, HMEIOLIUX
NPUHLMIIMAJIBHOE 3HaYEHUE JUTS JIML, IOCTYNAOLMX Ha YPOBEHb OaKajlaBpHar, a TakxKe
PEKOMEH[yEMBIE I U3y4EHH HOPMATUBHbIE UCTOUHUKHU U YI€OHYIO JIUTEPATypy.

ITporpammMa 06111€00pa30BaTENFHOrO BCTYNUTENFHOTO UCIIBITAHUSA CcHOPMHpPOBAHA
C y4€TOM HEOOXOIUMOCTH COOTBETCTBUS YPOBHS CIIOXKHOCTH JAHHOTO BCTYIHUTEIHHOTO
UCTBITaHUS YPOBHIO CJIOXKHOCTU EI'D 1o coorBercTByromemMy o61eo0pa3oBaTeIbHOMY
IPEOMETY.

IIporpamma pa3paboTaHa Ha OCHOBaHUM (PEIEpaJbHOTO TOCYAapCTBEHHOTO
00pa3oBaTENILHOIO  CTaHAapTa CpeJHero o0mero oOpa3oBaHMs, YTBEPKICHHOI'O
nprka3oM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®emeparmm ot 17.05.2012
r. Ne 413 (pen. or 12.08.2022) u denepanbHOro rocyiapcTBEHHOr0 00pa3oBaTEILHOrO
CTaHAAapTa OCHOBHOIO o0uiero oO0pa3zoBaHMs, yTBEPXKACHHOIO IpUKa3oM MUHHUCTEpCTBA
npocsenienus Poccun ot 31.05.2021 N 287 (pen. ot 08.11.2022).

Pe3ynprar BCTYNUTENBHOTO UCHBITAHUA OLieHHMBaeTcsa Mo 100-0auipHON IIKae.
MuHuUMaNbHOE KOJIMYECTBO OamnoB Juist 0O6IIeoO0pa3oBaTeNIbHOTO BCTYIHUTENHHOTO
UCTIBITaHNS, IPOBOIMMOIO OpraHM3alfeld BBICIIET0 OOpa30BaHMUSI CaMOCTOSTEIBHO,
COOTBETCTBYET MMHUMAJILHOMY KoJinuecTBy 6amioB EI'D.

2. COIEPKAHUE ITPOI'PAMMBI

Ilporpamma g NOATOTOBKM K BCTYNMTENBHOMY HCHBITAHWIO IO MAaTEMATHKE
paspaboTaHa Ha OCHOBE IIPOrpaMMbl TOCYAapCTBEHHOW MTOTOBOM aTTeCTAllMH II0
MaTeMaTUKe 110 00pa30BaTENbHBIM MpOrpaMMaM CpeAHero obiero odpasopanus B 2024
rony. IIpy BBIIIOJHEHUU KOHTPOJIBHOIO KOMIUIEKCA 3alaHuil IPOBEPSIETCS CIEAYIOIMA
y4eOHBI MaTepualr:

1. MareMartuka, 5S—6 Kj1acchl;

2. Anrebpa, 7-9 Kiaccel;

3. AureOpa 1 Havyajia aHanusa, 10—11 kmacchl;

4. Teopust BEpOATHOCTEN U CTAaTUCTHKA, 7—9 KIlacChl;

5. I'eomerpus, 7-11 kinacchl.

CtpyxTypa 3a1aHuii:

— ofI1ee KOIMYECTBO 3a/laHui B KaXX/IOM BapuaHTe — 25 IIT.

XapakTepUCTUKa TECTOBBIX 3a/IaHUI:

— 33/1aHKE MIPElyCMaTpyBaeT BEIOOP OJJHOIO MPABHIEHOIO OTBETA;

— K K&KIOMY W3 3aJaHuil mpejjaraercs 4eThlpe BapuaHTa OTBETa, U3 KOTOPHIX
JIMIIIb OJIMH NPaBUIBHBIN;

— 3aJlaHi€ CYMTACTCS BHIMIOJHEHHBIM, €CIH YYacTHUK BbEIOpan u 0003HAUMNI
IIPaBUJIBHBIN OTBET;

— 3a/laHUE CYUTAETCS HE BRIMOJHEHHBIM B CIyJasX €CIIH:



— 0003HaY€eH HENPaBWIbHEIM OTBET;

— 0003Ha4eHO JBa WM OONBILIE OTBETOB, JaXe eC/i 0GO3HAYeH W IPaBHILHBIMA
OTBET;

— €CIIY IIPaBAJIBHBIA OTBET HEe 0003HAYEH BOOOIIIE.

MakcumalnpHOe KONMMYECTBO OaIOB 3a BCE INPAaBHJIBHEIE OTBETHl COCTABISET
100 6annos.

Y4YacTHUK JOJDKEH MMETh PydKy U JuHeHKy. KanbKynaropbl M 3I€KTpOHHBIE
HOCHUTENIH Ha 3K3aMEHE HE HUCIIONB3YIOTCH.

ITockonpKy 3ajaHWe NPOBEPACTCS UYENOBEKOM, a HE KOMIILIOTEPOM, TO
XKeJIaTeNIbHO NIPUBEICHUE PELIEHNUS, IS PEIICHHS CIIOPHBIX CUTYAIIMIA.

IIEPEYEHB BOITPOCOB JJIs1 TOAT'OTOBKHU K BCTYIIUTEJIBHOMY

HCIIBITAHHMIO ITO MATEMATUKE

1. MaTtemaTrnka

Hpo6u. IIpouentsl. OtHowmenus, nponopuun, HOK, HOJI.

2. Anreopa

Crenmeny u xopHH. CTeneHb ¢ HATypalbHEIM IOKasaTejaeM. CTeleHb C IENbIM
nokaszatejeM. CTeneHb C palUMOHaIbHBIM TOKazareneM. CBolicTBa cTemeHH C
JNEeNCTBUTENBHBIM NIOKa3aTeneM. KopeHs CTelneHn u ero cBoicTBa.

OcnoBbl Tpuronomerpun. CUHYC, KOCHHYC, TAHTCHC ¥ KOTaHTeHC IPOM3BOJIEHOIO
yraa. Pagunannas mepa yria. CHHYC, KOCHHYC, TAHT€HC M KOTaHI€HC IPOU3BOJIBHOIO
uncna. OCHOBHBIE TPUTOHOMETpUYECKHE ToxkAecTBa. Dopmyiisl mpusenenus. CuHyc,
KOCHHYC, TAHI'€HC CYMMBI ¥ pa3HOCTHU IBYX yINoB. CHHYC M KOCHHYC IBOMHOIO yIJa.

Jlorapudmsl. Jlorapudm -umncna. Jlorapudm npou3BeneHNs, YACTHOTO, CTEIIECHU.
JleCATUYHBIA ¥ HATypaabHBIH JTOrapuQMbl.

IIpeobpazoBanue BbIpaxkeHuil. IIpeoOpazoBanye BHIpaKEHHM, BKIIOYAIOLIUX
apumernueckue onepanuu. [IpeobpazoBaHue BEIpaKCHHM, BKIIOYAIONUIUX ONEPAIHIO
BO3BEACHUS B CTencHb. IIpeobGpasoBaHme BBIp@KEHWH, BKIIOYAIONMX KOPHH
HaTypanpHOW  creneHu.  IlpeoOpasoBaHMe  TpPUIOHOMETPUYECKUX  BRIpA)KEHMIA.
IIpeobpasoBanre BBIPaXXEHUH, BKJIIOYAIOLIMX ONEPALMIO JOrapupMUpoBaHUA. Momyis
(abconroTHAs BEMYMHA) UHCIIA.

3. YpaBHeHHS U HEePaBEeHCTBA

VYpaBHenus, cUCTeMbl ypaBHeHMi. KBaapaTHble ypaBHeHHs. PalyoHaIbHEIE
ypaBHeHus.  HppanuoHanbHble — ypaBHEHUs. TpHUrOHOMETpHYECKME  YpaBHEHH.
Jlorapubmuyeckue  ypaBHeHus. [lokaszaTenbHBIE  ypaBHEHHMA. PaBHOCHIBHOCTD
yYpaBHEHMH, CHCTCM ypaBHeHHWH. IIpocTedmme cHCTEMBI YypaBHEHWHA C JIByMS
HEU3BECTHBIMU. OCHOBHBIE IIPUEMBI DPEIIEHWS CHCTEM YpPaBHEHHWI: IIOACTaHOBKA,
anreOpandecKoe CoKeHHe, BBEICHHE HOBBIX NEPEeMEHHBIX. MCIonp30BaHNE CBOWCTB U
rpagukoB OYHKUMM Ipu peuleHUH ypaBHeHWH. M300pakeHHe Ha KOOPAMHATHOMN
IUIOCKOCTH MHOXXECTBA DPEUICHUM YpPaBHEHHH C JBYMS IMEPEMCHHBEIMH U UX CHCTEM.
IlpuMeHEHHE MAaTEMaTHYECKUX METOJOB VIS PEIICHHS COAEPXKATEIBHBIX 3a7ad W3
pasnMyHEIX 00JIaCTeH HAyKM W NpakTUKU. MHTepnperanus pe3yiprara, YUeT peaabHBIX
OrpaHUYECHUN.

HepaBenctBa u wux cucremsl. KajgpaTHele HepaBeHCTBA. PalMOHaIBHEBIE
HepaseHCTBA. [lokasaTenbHble HepaBeHcTBa. JlorapudmMudeckue HepaBeHCTBA. CHCTEMEI
JNMHENHBIX HepaBeHCTB. CHCTEMBI HEPABEHCTB C OAHOU rnepeMeHHO#. PaBHOCHILHOCTE
HEPABCHCTB, CHCTEM HEPAaBEHCTB. Mcmonb30BaHWE CBOMCTB M rpaduKoB GYHKIMI Opu
peleHn HepaBeHCTB. Meron uHTepBalioB. V300paxkeHne Ha KOOPAMHATHOM IIOCKOCTH
MHO)XECTBA PELICHU HEPABEHCTB C ABYMS NEPEMEHHBIMH U UX CUCTEM.



4. OyHKUHH

Ormpenenenne n rpapux ¢ysxumn. OyHKums, 00NaCTs ONpeAeNeHHS BYHKIHN.
MuoxectBo 3Havenu#i ¢ymkumm. I'padux dysxuwm. IIpuMeps dyHKIMOHATBHBIX
3aBUCHMOCTCH B peallbHBIX mpoleccax U sBleHwix. OOpatHas ¢ynkima. [padux
obparHo#t Qyukumy. [Ipeobpazopanne rpaduKoB: MapawIenbHBIH IEPEHOC, CHMMETPHS
OTHOCHTEJIBHO OCell KOOpAUHAT.

JnieMeHTapHOe uccienosane GyHKmu. MoHoToHHOCTE dyHKIMH. TIpoMexyTku
BO3pACTaHUsI ¥ YOBIBaHMA. YETHOCTh H HEYETHOCT QyHKUMH. [[epHoauIHOCTD QYHKIIN.
OrpanudeHHOCTE QyHKuMU. Touky SKCTpeMyMa (JIOKAJIBHOrO MaKCHMyMa ¥ MUHHMyMa)
¢ynkuuu. Hanbonbiee 1 HanMeHblee 3Ha4eHUs QyHKIMH.

OcHoBHEIC d5ieMenTapHble Gynkuuy. JIuneiinas dyukuus, eé rpapuk. OyHKws,
ONMCHIBAIOINAs OOPAaTHYIO MPONOPIMOHANBHYIO 3aBHCUMOCTh, €& rpaduk. CreleHHas
(YHKIMS C HATYPalbHBIM I0Ka3aTeneM, eé rpaduk. TpuronHoMeTpudeckue HyHKIMH, X
rpamku. [Tokasarensnas ¢pynkuus, eé rpadux. Jlorapudpmudeckas byHKuus, eé rpaduk.

3. Hayana MmaTeMaTH4eCKOro anaJjimnsa

IlpousBonHas. IlomATre O NPoOu3BOAHON GYHKUMM, TI€OMETPHUECKUH CMBICI
IPOU3BOAHOH. PU3UICCKHI CMBICI IIPOM3BOAHOM, HAXOXKICHMM CKOPOCTH I TIpoIecca,
3a/laHHOr0 (opMynod mim rpabhuxoM. YpaBHEHHE KacaTelbHOW K TpaduKy (byHKLHH.
IIpou3BOHEIE CYMMBI, pa3HOCTH, NPOU3BEICHUS ¥ YaCTHOrO. [IPOM3BOHEIE OCHOBHBIX
3JICMEHTapHBIX QyHKUMIA. BTopas npousBoaHas u €€ GU3NYECKUI CMBICH.

Uccnenosanmne Gynxuuii. [IpumeseHre MPOU3BOAHOM K MCCIENOBAHMIO (DYHKIIHIA
M IOCTPOCHHIO IpadMKoB. IIpuMepsl MCIONB30BaH¥s MPOU3BOJHON IS HAXOXKIEHUS
HaWJlyymiero pemICHUs B IPUKIAJHBIX, B TOM YHCIE COLUAAIBHO-3KOHOMHUYCCKUX
3aJa4ax.

ITepsoobGpasuas 1 nnterpan. [lepBoo6pasHbie aneMEHTapHBIX GyHKIMIA. [TpHMepb!
IPUMCHEHUS MHTErpaja B GU3NKE U TeOMETPHH.

6. I'eomeTpus

IInanumerpus. Tpeyronpuuk. [lapannenorpamm, NpsAMOyronbHKK, poMO, KBajIpar.
Tpanenws. OKpyXHOCTb, KpyT. OKpy:KHOCTb, BIIUCAHHAS B TPEYTONBHUK, H OKPYKHOCTS,
ONMCaHHad OKOJO TpeyronbHuka. MuoroyroapHuk. Cymma yIVIOB BBIIYKIOrO
MHOTOYrosibHUKa. IIpaBuiibHble MHOTOYTONBHUKY. BrivicaHHas OKpy»KHOCTb U OIMCAHHAs
OKPY’KHOCTb IIPaBUIIBHOIO MHOT'OYTOJIEHUKA.,

IIpsiMble M IUIOCKOCTH B MHPOCTpaHCTBE. llepecekarolnyecs, MapauIebHBIE W
CKpEeLIMBAIOIIMECA MPSMBIE, IEPICHANKYIAPHOCTh NPAMBIX. [lapaniensHocTs npsamoit u
IUIOCKOCTH, NIPU3HAKKU M CBOMCTBA. [lapajuleIbHOCTE IIIOCKOCTEH, IPU3HAKY U CBOICTBA.
IlepneHANKyYIIPHOCTS NPAMON W IUIOCKOCTH, HPU3HAKU M CBOWCTBA, MEPHEHIMKYIAD H
HalKJIOHHas, TeOpeMa O TpeX MEPINEHANKYIspaX. [leplneHauKyIapHOCTs IUIOCKOCTE,
Opu3HaKW U CcBoWcTBAa.  IlapannenbHoe — IpoekTWpoBaHue.  M3oOpaxkeHue
NPOCTPaHCTBEHHBIX QUTYD.

Mtuororpannuku. Ilpusma, ee ocHoBahus, GOKOBEIE pebpa, BEICOTa, GOKOBAs
TIOBEPXHOCTE, NpsAMasd Npyu3Ma, NpaBwibHas npusMa. Ilapannerenunen, ky6, cuMmeTpus
B Kybe, B mapawienenunese. Ilupamuna, e§ ocHoBaHus, GOKOBEle peGpa, BEICOTa,
GoKOBasl [IOBEPXHOCTh, TPEYTOIbHAA MHPaMia, IpaBUiIbHas mapamuia. CedeHns KyOa,
NpU3MBl, mpaMuisl. Ilpencrasienue o MpaBHIBHBIX MHOTOTPaHHHUKAX (TeTpaszp, Kyo,
OKTad/Ip, NOAEKA3AP U UKOCAIIP).

Tena wm mnosepxHoctu BpameHws. [{wimaap. OcCHOBaHME, BBICOTA, OOKOBas
IIOBEPXHOCTh, 00pa3yrolas, pasBEPTKA. OCEBOE CEUCHHME U CCUEHHME, NAPaLIETbHOE OCH.

Ln



Konyc. OcHoBanwe, BEICOTa, 60KOBast OBEPXHOCTE, 06pasylomas, pasBepTka. OceBoe
CEYCHNE U CCYCHHE, MIPOXOAALIEE Yepe3 BEPLUIMHY KOHYCA.

Illap u cepa, ux ceueHms. V3mepeHre reoMeTpUUYECKMX BelmunH, Benmuuna
yrna, rpajycHas Mepa yria, COOTBETCTBHE MEXIAY BEIWYMHOM yria W UIMHONW Oyru
OKPYXXHOCTH. VYTOI MEXIy NpAMBIMA B IPOCTPAHCTBE, Yrodl MEXIy MpsAMoil u
IIOCKOCTBIO, YIOJN MEXIY IUIOCKOCTAMH. J[NMHA OTpe3ka, JOMaHOM, OKpPYXKHOCTH,
[IEPUMETP MHOTOYTOIBHUKA. PACCTOSHUE OT TOYKH O MPAMOM, OT TOUKH 0 IIOCKOCTH,
pacCcTosHUE MEXIY MapaUICNbHBIMU U CKPEIMBAIOIMMUCS MPSIMBIMH, DPAaCCTOSHHE
MEXIy MapaleIbHOM MpPAMOM M IUIOCKOCTBIO M MApaIeIbHBIMU ILIOCKOCTSAMHU.
IIomans TPEYrojbHHKa, INapajljiesorpaMMa, Tpameldd, Kpyra, cekropa. ILiomans
NOBEPXHOCTH  KOHyCa, nwivHApa, cdepa. OOGbeM kyb6a, NPAMOYTONBHOIO
NapajyIeNeuIe/a, MUPaMu/Ibl, IPU3MBL, LWINHAPA, KOHYCa, Iapa.

Koopnuuate!l i BexTopbl. KoopauHaTel Ha MpsAMOM, NeKapTOBEl KOOPAMHATH Ha
IUIOCKOCTH U B NPOCTpaHCTBE. DOpMyIia pacCTOSHUA MEXIY IBYMs, yPABHEHHE CHEPHI.
Bexrop, MOZyib BEKTOpa, paBEHCTBO BEKTOPOB, CIOXKEHME BEKTOPOB H YMHOKEHHE
BEKTOpa Ha 4ucno. KosiMHeapHBIC BEKTOPHL. pasloXKEHHE BEKTOpa IO JBYM
HEKOJIMHEApHBIM BekTOpaM. KoMmiuianapHeie BeKTOphl. PasnoxkeHue BekTopa mo Tpem
HCKOMIUIAHAPHBIM ~ BEKTOpaM. KoopIuHATEI BEKTOpa, CKalApHOE IIPOM3BEICHUE
BEKTOPOB, YIOJI MEKIY BEKTOpaMH.

7. JeMeHTbI KOMOMHATOPHKH, CTATHCTHKHA H TEOPHH BEPOSTHOCTEH

OnemeHTs KoMOMHaTOpHKH. [Toouepe/HBIN i OXHOBPEMEHHEIH BEIGOP. DOpMyIIBI
YKCJIa COYeTaHUH U nepecTaHoBoK. bunoM HeioToHa.

OyeMeHThl CTaTUCTHKY. Ta6nuuHoe U rpaduueckoe NpPEeNCTABICHHE NaHHBIX.
YHucnoBsle XapakTEpUCTUKHY PAIOB JAHHBIX.

ONEMEHTBl  TEOPUH  BEPOSTHOCTEH. BepoATHOCTH  COGBITHIA. [Ipumepnl
HCII0JIb30BaHKA BEPOSATHOCTCH M CTATUCTUKY IIPY PEIICHUH MPAKTUYECKUX 3a/1a4.

3. IIKAJIA OHEHUBAHHUA U MUHUMAJBHOE KOJIJINMUECTBO
BAJIJIOB
MunnmanbHOe KOJNMYECTBO O(auloB IS YCNELTHON CIayd HSK3aMeHa 1o
OOIIECTBO3ZHAHMIO COCTaBIAET 27. MakcuMalbHOE KOJIHMYECTBO 6aIoB - 100,

4. CIIHCOK PEKOMEHAOBAHHOM JINTEPATYPBI:

l. Anrebpa u Havama MaTeMaTHYECKOro aHammsa. 11 Knacc y4eGHUK s
00meo6pasoBaTeNbHBIX  OpraHM3alyii: 6a3soBEHIl M yIIyGICHHBIE ypoBHH  /
0. M. Konarun, M. B. Tkauea, H. E. ®enoposa, M. U. lllabynun / mox pen. A.B.
Kwxdenko, 3-e u3a. — [Ipocsemenue, 2017, 384 c.

2. llparycesuu, M. 5. Anre6pa u Hayana MaTeMaTH4ecKoro anamusa. 10 kmacc /
M. 1. Hparycesuy, K. M. Cron6os, A. H. losiosun. — IMpoceemenue, 2019, 415 c.

3. Amnmos III.A. Martematuka: anreGpa ¥ Hadajda MaTEMaTHYECKOTO aHAJIM3A,
reomeTpus. AireOpa ¥ Hayaja MaTeMaTHueckoro ananusa. 10-11 kmaccrl @ yue6. J[is
o0meobpa3zoBar. opraHuzauuii : Ga3oBbli m yrmy6n. Ypouu / [LLA. Anumos,
FO.M. Komsarun, M.B. TxauéBa u ap.] — 4-e usa. — M.: ITpocBemenue, 2017. — 463 c.

4. Slmenko U.B. EI'D. Maremaruka. Tematuueckas paGodas Tetpanp. 11 kmacc /
U. B. Slmenko, C. A. lllectakos, I1. 1. 3axapos. —- MITHMO, 2019, 96 c.



