MHUHHUCTEPCTBO CEJIbCKOI'O X035 CTBA
POCCUNCKOU ®EJNEPAIIUA
®EJIEPAJBHOE 'OCYJAPCTBEHHOE BIO[)KETHOE
OBPA3OBATEJIbHOE YUPEXIEHUE BHICIIEI'O OBPA3OBAHUSA
«TOHBACCKASI ATPAPHASI AKAJIEMMSI»
(PI'BOY BO JOHAT'PA)
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IMPOI'PAMMA
BCTYITUTEJIbHBIX UCIIBITAHUHN 110 MaTEMATUKE
JUISL JIIL, TIOCTYTIAOLIMX Ha 00y4YeHHe 110 00pa30BaTeJILHBIM IPOrpaMMaM BBICIIErO
oOpa3oBaHus — nporpaMmam GaxajaBpuara, IporpaMmam CreuainuTeTa Ha 6asze CpeiHero
ob1ero oOpazosanuit B 2025-26 yuebHOM roy

MAKEEBKA - 2025 r.



1. IHOACHUTEJIBHAS 3ATIMCKA

Hacrosiias nporpamMMa npeHa3HaueHa JUlsl MOCTYMAIIUX 110 00pa30BaTeIbHBIM
nporpaMMaM BbICIIET0 0Opa3oBaHus - @porpaMMaM OakaiaBpuara, MporpamMmmam
CHEIaIUTETA.

[Iporpamma 0011e00pa3oBaTeIbHOTO0 BCTYNUTEIBHOTO UCTIBITaHUsI ChOpMUpPOBaHA
C Yy4E€TOM HEO0OXOJMMOCTH COOTBETCTBHS YPOBHS CIIO)KHOCTH JAHHOTO BCTYIHUTEIBHOTO
UCHIBITaHUS YpOBHIO cioxkHOcTH EI'D mo cooTBercTBylomemy o0ieo0pa3oBaTeIbHOMY
peIMeTy.

[Iporpamma pa3zpaboTaHa Ha OCHOBaHUHU (EIEPaTbHOrO TrOCYJAapPCTBEHHOIO
00pa3oBaTeNbHOrO CTAaHJAApTa CpeAHero o0miero o0pa3oBaHUs, YTBEPKIECHHOTO
npukazoM MuHHCTEpCcTBa 00pa3oBanus U Hayku Poccuiickoit deneparnuu ot 17.05.2012
r. Ne 413 u denepanbHOrO TOCyIapCTBEHHOTO 00Pa30BaTENILHOIO CTaHAAPTa OCHOBHOTO
oOuiero oOpa3oBaHusi, YTBEPKACHHOIO IpUKa3oM MUHHUCTEpCTBA 00pa30BaHUS U HAYKU
Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897.

Pe3ynpTaT BCTYNMHTENBHOTO UCIBITaHHS oueHuBaeTcs mo 100-OamipHON mIKane.
MuHUMallbHOE KOJMYECTBO OayioB st  0011e00pa3oBaTeIbHOTO BCTYHMUTEIBLHOTO
UCTIBITAHHSI, TPOBOJAMMOIO OpTaHW3aIMed BBICIIETO OOPa30BaHUS CAMOCTOSTEIBHO,
COOTBETCTBYET MUHHUMAJIBHOMY KOJIM4YecTBY OamioB EI'D.

2. COJAEPXAHUE IMNPOI'PAMMBbI

[Iporpamma At MOATOTOBKM K BCTYMHUTENHLHOMY MCIIBITAHUIO 10 MaTeMaTHKe
pazpaboTaHa Ha OCHOBE NPOrpaMMbI TOCYAApPCTBEHHONW MTOTOBOM aTTecTalldd IO
MaTeMaTHKe TI0 00pa30BaTeILHBIM MPOTrpaMMaM CpeaHero odmiero oopasoanus B 2024
rony. [lpu BBINMOTHEHWH KOHTPOJIBHOTO KOMIUIEKCA 3a/IaHHi MPOBEPSAETCS CISTYIOUTUN
y4eOHBIN MaTepuat:

1. Maremaruka, 5—6 KJ1accChI;

2. Anre6pa, 7-9 xnaccs;

3. Anre6pa u Havana aHanusa, 10—11 kmaccsr;

4. Teopust BEpOSITHOCTEN U CTATUCTHKA, 7—9 KIIACChI;

5. 'eomerpus, 7—11 kmaccsl.

CrpykTypa 3a1aHui:

— of11ee KOTUYECTBO 3a/IaHi B K&KJIOM BapuaHTe — 25 IIT.

XapakTepruCcTUKA TECTOBBIX 33 IaHUM:

— 3aJlaHHe MpeyCMaTPUBAET BHIOOP OJHOTO MPABUIBLHOTO OTBETA;

— K KaXJIOMY U3 3aJaHUl MpeJiaraeTcs 4eTbipe BapuaHTa OTBETA, U3 KOTOPBIX
JIMIIb OJIH MPABUJIBHBIN;

— 3aJaHUE€ CUYWTACTCS] BBHITIOJTHEHHBIM, €CJIM YYacCTHUK BHIOpal W 0003HAYMII
MIPaBUIIBLHBIN OTBET;

— 3aJIaHU€ CYUTAETCS HE BBIMOJHEHHBIM B CIy4asiX €CIu:

— 0003HAaUY€H HETPABWIbHBIN OTBET;

— 0003HAUCHO JBa WIHM OOJIbIIIE OTBETOB, JAaXKe €CIM 0003HA4YEeH W MPaBHIbHBIN
OTBET;

— €CIIM TIPABWIBHBIN OTBET He 0003HAaUEH BOOOIIIE.

MakcuManbHOE KOJWYECTBO OalsIoB 3a BCE MPaBUIIBHBIE OTBETHI COCTABJISET
100 Ganos.

Y4acTHUK JOJDKEH MMETh PY4YKy M JuHEHKy. KanbKynsTopsl M 3JIEKTPOHHBIE
HOCHUTEJIM Ha K3aMEHE HE UCIOJIb3YIOTCS.



IlockonpKy 3amaHue TIPOBEPSAETCS YEIOBEKOM, a HE KOMIIBIOTEPOM, TO
YKEJIaTEeJIbHO MPUBEACHUE PELICHHUS], ISl PEIICHUS CIIOPHBIX CUTYAINH.

HEPEYEHDB BOITPOCOB IJIs1 HOAI'OTOBKH K BCTYIIMTEJIBHOMY

HNCHBITAHUIO I1TIO MATEMATUKE

1. Marematuka

Hpo6wu. IIpouentsl. OtHOmenus, nponopimu, HOK, HO/I.

2. Aareopa

Crenenn u kopHu. CTeneHb C HaTypallbHbIM IOKa3aTenaeM. CTElneHb ¢ LEIbIM
nokaszateneM. CTeneHb € palMOHANBHBIM MoOKa3zarteneMm. (CBoOWCTBAa CTENEHH C
JICHCTBUTENIBHBIM ITOKa3aTesneM. KopeHb CTEeNeHu U ero CBOMCTBA.

OcHoBbl TpuronoMeTpuu. CHHYC, KOCUHYC, TAHT€HC U KOTAaHT€HC NPOU3BOJIBHOIO
yrina. Pagunannas mepa yria. CHHYC, KOCMHYC, TAHT€HC M KOTAHTE€HC IMPOU3BOJIBHOTO
yucia. OCHOBHBIE TPUTOHOMETpUYECKHE ToXaecTBa. Popmynsl npuseneHus. CuUHYC,
KOCHHYC, TAHI'€HC CYyMMBI M Pa3HOCTH JIBYX yri0B. CHHYC N KOCHHYC JBOWHOI'O yIJIa.

Jlorapudmsl. Jlorapudm uucna. Jlorapudm mpousBeneHHs, 4aCTHOTO, CTEIEHHU.
JlecATUUYHBIN ¥ HATYpaJbHBIN JTOrapU(pMEI.

[IpeobpazoBanue Bolpaxenuid. [IpeoOpasoBaHue BBIpAXKEHUN, BKIIOYAIOIINX
apudmernueckue omnepanuu. lIpeoOpa3oBaHue BbIpaXEHUH, BKIIOYAIOLUIUX OIEpaIHI0
BO3BElIEHUsT B creneHb. [IpeoOpa3oBaHue BBIpaXXKEHUHM, BKIIOYAIONIUX KOPHU
HaTypanbHOW  cremeHu.  lIpeoOpa3oBaHue  TPUTOHOMETPUYECKHX  BBIPAKEHUH.
[IpeoGpa3oBaHue BbIpaK€HUM, BKIIOYAIOLIUX OINEpALUIO JorapupmMupoBanus. Moayinb
(abcomroTHAs BETMYMHA) YHCTIA.

3. YpaBHEeHUS U HEPABEHCTBA

VYpaBHeHHs1, cucTeMbl YypaBHEHMU. KBaapartHele ypaBHeHMs. PanunoHanbHbIE
ypaBHeHus.  MppauMoHanabHble  ypaBHEHHs.  |pUTOHOMETPUYECKHME  ypaBHEHUS.
Jlorapudmuueckue  ypaBHeHusi. l[lokazaTenbHble  ypaBHEHHUs. PaBHOCWIBHOCTH
YpaBHEHU, CHCTEM YypaBHEHHMHU. lIpocreimine cuUCTEMBl ypaBHEHUUW C JBYMs
HEn3BECTHBIMUA. OCHOBHBIE TIPUEMBI PELICHUS CUCTEM YpPAaBHEHUM: IOJCTAHOBKA,
anreOpanyecKoe CI0KEHUE, BBEJACHUE HOBBIX MEpeMeHHBIX. Vcrnonp3oBaHne CBONCTB U
rpadukoB (QyHKIMI Tpu perieHUH ypaBHeHUH. M3o00pakeHne Ha KOOPAMHATHOMN
IUIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUM C JIByMsi NMEPEMEHHBIMH U HX CHUCTEM.
[IpuMeHeHNEe MaTeMaTUYECKMX METOAOB Ul PEUICHUS COACPKATENbHBIX 3a7ad W3
pa3nuyHBIX o0yacTeil HayKW M NMpakTUKWU. MHTeprpeTanus pe3ynbraTa, Y4eT pealbHbIX
OrpaHUYCHUU.

HepaBenctBa m wux cucrembl. KBagpatHele HepaBeHCTBa. PamumoHaibHbIE
HepaBeHcTBa. [lokazarenbHble HepaBeHCTBA. Jlorapudmuueckue HepaBeHCTBA. CHCTEMBI
JUHENHBIX HepaBeHCTB. CHCTEMBbl HEPABEHCTB C OAHOW NEpeMEHHOW. PaBHOCMIBHOCTH
HEPAaBEHCTB, CUCTEM HepaBeHCTB. Mcrnonb3oBaHue cBOMCTB U TpaduKoB (PpyHKUUMI mpu
pelieHn HepaBeHCTB. Metoa nHTepBanoB. M300paxenne Ha KOOPAUHATHOM MIOCKOCTH
MHO’KECTBA PEIICHUI HEPABEHCTB C ABYMs IEPEMEHHBIMH U UX CHCTEM.

4. OyHKuMH

Onpenenenne u rpadpuxk GyHkiuu. OyHKOUSA, 001acTh omnpeneneHust QyHKIIUH.
MuoxectBo 3HaueHuil ¢yHkiuu. ['paduk ¢yakmum. Ilpumepsl (yHKIMOHAIBHBIX
3aBUCUMOCTEH B peajbHBIX mporeccax u sBieHusx. OOpatHas ¢yakuus. ['padux
obpatHoit ¢ynkuuu. [IpeodbpasoBanue rpadukoB: MapauieJbHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO OCEH KOOPJIMHAT.

DneMeHTapHOe uccieqoBanne GyHKIud. MoHOTOHHOCTH (yHKIHH. [IpomexyTkn
BO3pacTaHus M yObIBaHUSA. YETHOCTD U HEYETHOCTh (pyHKIMU. [lepuonnanocts GyHKIuM.



OrpanndyeHHOCTh QYHKIIUU. TOYKH dKCTpeMyMa (JIOKaTbHOTO MaKCUMyMa U MUHHUMYMa)
¢dbyukiuu. Hanbonbiiee 1 HauMeHblee 3HaYeHUsT PYHKIIHH.

OcHoBHbI€ 31eMeHTapHble QyHKIUU. JIuHelHass ¢pyHkuus, e€ rpadpuk. OyHkuus,
ONKCHIBAIOIAsA OOpPAaTHYIO MPONOPLHOHAIBHYIO 3aBUCUMOCTh, €€ rpaduk. CreneHHas
byHKIUS ¢ HATypalbHBIM MoKa3aTeneMm, e€ rpaguk. Tpuronomerpuueckue GyHKIUU, UX
rpaduku. [TokazarensHas ¢pynkuus, e€¢ rpaduk. Jlorapupmudeckas ¢pyaknus, e€ rpaduk.

5. Hayana MaTeMaTH4eCKOr0 aHAJIM3a

[IpousBonnas. IloHsiTHE O TPOM3BOAHON (YHKIIUH, TEOMETPUUYECKUNH CMBICI
por3BOAHON. DUBHMYECKUN CMBICH TTPOU3BOJTHOM, HAXO0XKICHUNA CKOPOCTH JIJIA ITpolLecca,
3amanHoro ¢opmynoil win rpagukoM. YpaBHEHHE KacaTelbHOW K rpaduky (QyHKIuUU.
[Ipon3BOgHBIE CYyMMBI, Pa3HOCTH, MPOU3BEACHUS U 4aCTHOTO. IIpOonM3BOAHBIE OCHOBHBIX
aneMeHTapHbIX QyHKIUN. BTopas nmpousBogHas u €€ GU3NIECKU CMBICIL.

Uccnenoranue pynkiuii. [IpuMeHeHne Mporu3BOAHON K MCCICAOBAHUIO (PYHKITUI
U mocTpoeHuo rpaduxoB. [Ipumepsl HUCMOIB30BaHUS MPOU3BOIHON MJI HAXOXKJICHUS
HAaWJIy4ylllero pEeUIeHUs B MPUKIAJHBIX, B TOM YHCIE COLUAIbHO-?’KOHOMUYECKHUX
3a/1ayax.

[lepBooOpa3nas u unterpai. IleppooOpasHbie anemMeHTapHbIX GyHKIMMA. [Iprumepbl
MPUMEHEHUs HHTeTpaja B (GU3MKEe U T€OMETPHUH.

6. I'eomeTpus

[Tnanumertpus. Tpeyronsuuk. [lapamienorpamm, IpssMOyTroiabHUK, pOMO, KBaaparT.
Tpanenus. OxkpyKHOCTb, Kpyr. OKpy»KHOCTb, BIIMCAHHAS B TPEYI'OJIbHUK, U OKPYKHOCTB,
ONMCaHHAsg OKOJO TpeyrojibHuka. MHoroyroiapHuk. CymMa yrioB  BBIITYKJIOTO
MHOTOYroJjibHUKA. [IpaBUiIbHBIE MHOTOYTOJIBHUKU. BIincanHast OKpY>KHOCTb U ONKMCAHHAS
OKPYXHOCTb IMPABUIIBHOTO MHOTOYT OJIbHHUKA.

[Ipsmble m miockoct B mpocTpaHcTBe. [lepecekarommecs, napajuieabHbIE U
CKpELIMBAIOUIUECs MPsIMbIE, TEPIEHANKYIISIPHOCT NpAMbIX. [lapamiensHOCTh IpsMON U
IJIOCKOCTH, MPU3HAKU U cBOMCTBA. [lapaiuieIbHOCTh MIIOCKOCTEN, TPU3HAKU U CBOMCTBA.
[leprieHIUKYASAPHOCTH MPSAMON U IJIOCKOCTH, MPU3HAKH U CBOMCTBA, MEPICHAUKYIISIP U
HaKJIOHHAasA, T€OpeMa O TpeX MeprneHaAuKyispax. [lepneHauKyIspHOCTh MIJIOCKOCTEH,
MIPU3HAKU u CBONCTBA. [TapannensHOE MPOEKTUPOBAHUE. N3o6pakenue
POCTPAHCTBEHHBIX PUTYD.

Muororpannuku. [lpu3sma, ee ocHoBaHus, OOKOBbIE pebOpa, BbICOTa, OOKOBas
MOBEPXHOCTh, MpsiMasi MpU3Ma, paBMiIbHAs Npu3Ma. [lapamnenenunesn, Ky0, CHMMETpHs
B kyOe, B mapawienenunene. [lupamuma, e€ ocHoBaHusi, OOKOBBIE pedpa, BHICOTA,
OOKOBasi MOBEPXHOCTh, TPEYTroJibHAS MUpaMua, MpaBuibHas nupamuaa. CedeHus Kyoa,
npu3Mbl, TUpaMubl. [IpencraBneHne o nMpaBUIBLHBIX MHOTOTPAHHHKAX (TeTpaliap, KyoO,
OKTa’Ip, NOACKAdAP U UKOCAdIP).

Tena u mnoBepxHocTu Bpamenus. [lwmnaap. OcHoBaHue, BbICOTA, OOKOBas
MOBEPXHOCTh, 00pa3yrolas, pa3BepTKa. OCEBOE CEUYCHHE U CEUYCHUE, MapaljiesIbHOE OCH.
Konyc. OcHoBaHue, BbICOTa, OOKOBasi TIOBEPXHOCTh, OOpasyromas, pa3BepTka. OceBoe
CEYCHUE U CEYCHUE, IIPOXOAIIEE YepPe3 BEPIIUHY KOHYCA.

[Mlap u cdepa, ux cedyeHus. M3amepeHne reoMeTpUYECKUX BeIMYMH. BenudumHa
yria, TpajycHas Mepa yria, COOTBETCTBHE MEXKIY BEIMYMHOM yIjia W JIJIUHON AYyru
OKPY)KHOCTU. YTOJl MEXIy MpsSAMbIMA B MPOCTPAHCTBE, Yrod MEXAYy NpsMON U
IJIOCKOCTBIO, YIOJl MEXAy IUIOCKOCTAMM. JIMHa OTpe3ka, JIOMaHOW, OKPYKHOCTH,
MEPUMETP MHOTOYTOJIbHUKA. PACCTOSIHUE OT TOUKHU JO MPSAMOM, OT TOUYKU JO IUIOCKOCTH,
pPacCTOSTHUE MEXIYy IMapauieIbHbIMU W CKPEIIUBAIOUIUMUCA MPSMBIMHU, PACCTOSHUE
MEXJy NapajieIbHONM MPSMONM U IUIOCKOCThIO U MApaIeIbHBIMU  TJIOCKOCTSIMHU.



IJIOMIaAb TPEYrOoJIbHUKA, MapajuieliorpaMMa, Tparenuu, Kpyra, cekropa. I[lmomans
MOBEPXHOCTH  KOHyca, UuiauHApa, cdepa. OO6bem Kyba, MPSIMOYTrOJIBHOTO
napasuieenurena, TMpaMu/ibl, TPU3MbI, [IUINHPA, KOHYCA, 1apa.

Koopaunatel n BexkTopsl. KoopauHaTtsel Ha NpsSMOW, JEKAPTOBBI KOOPAWHATHI HA
IUIOCKOCTH U B MpocTpaHcTBe. PopMylia pacCTOSHUS MEXKIY IBYMsI, YpaBHEHHUE CeEpBhI.
BekTop, MOaynap BEKTOpa, PaBEHCTBO BEKTOPOB, CIIOKEHUE BEKTOPOB M YMHOXKECHHE
BeKTOpa Ha 4ucio. KosummHeapHble BEKTOpPBI. PAa3IOKEHHE BEKTOpa II0 JABYM
HEKOJUIMHEapHbIM BeKTOpaM. KoMIutaHapHble BEKTOpHI. PasiiokeHue BEKTOpa MO TPEM
HEKOMIUIAHAPHBIM ~ BeKTOpaM. KoopauHaTbl BEKTOpa, CKaIAPHOE IPOU3BEACHUE
BEKTOPOB, YTOJI MEKAY BEKTOPAMH.

7. D1eMeHThl KOMOMHATOPUKHU, CTATUCTUKHA ¥ TEOPUHN BePOATHOCTEM

OnemeHTHl KoMOMHATOpUKHU. [ToouepeaHblit U 0OTHOBpeMEHHBIN BBIOOpP. DOpMYIIBI
YHUCJa COYETaHUM U niepecTaHoBoK. bunoMm HeroToHa.

DNEeMEeHThl CTaTUCTHKU. Ta0au4yHoe W TpaduyecKoe MpeACTaBICHUE TaHHBIX.
UucnoBble XapaKTEpUCTUKU PSIIOB TaHHBIX.

OnemMeHTHl  Teopud  BeposiTHocTed. BepositHoctn  coObrtuit.  [lpumepst
HCIIOJIb30BAHUS BEPOATHOCTEN U CTATUCTUKY MPU PEIICHUU MTPAKTUYECKUX 3a]1a4.

3. IIKAJIA OHEHUBAHUSA U MUHUMAJIBHOE KOJJIMYECTBO
BAJIJIOB
MuHMMaIbHOE KOJWYECTBO OalioB JJis YCHOEIMIHOW CAa4yd SK3aMEHa II0
00IIeCTBO3ZHAHUIO COCTaBIIsIET 27. MakcuMaiibHOe kosimuecTBo 0asuios - 100.

4. CHACOK PEKOMEH/IOBAHHOM JINTEPATYPBI:

1. Anrebpa u Hadana MaTeMaTH4ecKoro aHammsa. 11 kmacc y4eOHMK s
o0mieo0pa3oBaTeNbHBIX ~ OpraHu3anuii: 0a3oBbIi W yrayOJeHHble  ypoBHU  /
1O. M. Konsirun, M. B. TkaueBa, H. E. ®enoposa, M. U. 1llaGynun / mox pen. A. b.
Kwmwxuenko, 3-¢ m3a. — [Ipocsemenue, 2017, 384 c.

2. IIparyceBuu, M. fI. Anrebpa u Hayana MareMatuyeckoro aHaimza. 10 xmacc /
M. 4. Tlparycesuy, K. M. Cron6os, A. H. I'onosus. — IIpocBemenue, 2019, 415 c.

3. AnmumoB II.A. Maremaruka: anreOpa W Hayaja MaTeMaTUYECKOIO aHANIU3a,
reoMeTpusi. Anrebpa u Hadana matematuueckoro anamuza. 10-11 kmaccer : yue6. s
oOmieoOpa3oBaT. opranuzanuii : 06a3oBeiii u  yrmyon. Yposuu / [IILA. Anumos,
FO.M. Konsirun, M.B. TkauéBa u nip.] — 4-e uza. — M.: Ilpocsemienue, 2017. — 463 c.

4. Slmenko U.B. EI'D. Maremaruka. Temarndeckas pabodast rerpanp. 11 kmacc /
H. B. fAAmenxko, C. A. Illecrakos, I1. 1. 3axapos. — MITHMO, 2019, 96 c.



