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IIporpamma
BCTYIHTEILHOT0 HCNBITAHMS N0 0611e00pa3oBaTeIbHOMY NPEAMETY

MATEMATHKA

JU1sL IOCTYTIAKONIMX IO IporpaMmam OaxanaBpraTa i CrelHalIiTeTa
(ua 6a3e cpeanero obuero 06pazoBaHus)
110 HAIpaBJIEHHAM IOATOTOBKH:

08.03.01 Crporrenscto ([IpOMBIIIIEHHOE U IPAXKAAHCKOE CTPOMTEIBCTBO)
13.03.02 DiIeKTpOIHEPreTrKa | MEeKTPOTEXHUKA (DNEKTPONPHBOLL U aBTOMATHKA)
21.05.04 TopHoe meno (Mapkmeiiepckoe Aero)
21.05.04 T'oproe aeno (O6oraieH#e MONE3HBIX HCKOMACMBIX (Cerepas mporpaMma COBMECTHO C
AO XK "Slkytyromus"))
21.05.04 T'oproe neno (OtkpeiThie ropuble paboTsl; [loazemuas paspaboTKa [IaCTOBBIX
MECTOPONKICHHH)
38.03.01 DxonoMuKa (DKOHOMHKA IIPETPUATHH)

Hepronrpy, 2024



ITporpamMma cocTaBlieHa B COOTBETCTBHH C Iucemom MunuctepeTa o6paszosanus PO ot
18.02.2000 r. Ne 14-51-129un/12 «O NmpHUMEpPHBIX NpOrpaMMax BCTYNHTEJILHBIX HCIIBITAHUN B
ppiciiMe ydeOHble 3aBefieHHs Poccuiickoii Denepaiyny; tpeGosanusamu [lopsnka mpuema Ha
oGyuenue 10 0Opa3oBaTeNbHBIM TPOrpaMMaM  BBICIIErO obpasoBaHus — IIporpamMmam
GaxanaBpuaTa, IpOrpaMMaM CIEIHATATETa, IPOrpaMMaM MaruCTpaTyphl.

[IporpaMma  paspaboTana  Ha  OCHOBC (enepanbHOro  rocyIapcTBEHHOIO
o6pa3oBaTeNbHOrO  CTAHAApTa  CPEIHEro obmero obpasoBanus M  (enepambHOro
rocyIapCTBEHHOTO 06pa30BaTeIbHOro CTaHaapTa OCHOBHOTO o6mmero o6pa3zoBaHus.

[IporpaMma MpeJHa3HaYeHa JUlsl [[PHEMa BCTYNHTENBHOTO HCIBITAHMS UL ClIeTyIOUTHX
KaTeropuii abuTypHEHTOB:

1. Jlun, uMeromux nmpodeccuoHaabHOe 00pa3oBaHHE — MpPH HPHEME JULA o0Oy4eHus 1o

nporpamMmaM GakajaBpuara ¥ CrenHaluTeTa;

2. Jlereli-UHBAIHIOB, HHBAIUIIOB,

3. HHocTpaHHBIX rpakIaH;

4, Jluiu, KOTOpble MONYYHJIH JOKYMEHT O CpeIHEM obmeM 00pa3oBaHWH B TECYCHHH
OIHOTO rojia [0 JAHS 3aBepIIeHHs pHeMa JOKYMEHTOB U BCTYIHTCIEHBIX MCITBITAaHUN
BKIIOYHTEITBHO, €C/IM BCE TPOM/ICHHBIE HMH B yKa3aHHbIH NMEPUOZ aTTECTALHOHHBIC
MCIIBITAHHS TOCYJapCTBEHHOW HTOrOBOM — arTecTalMd IO obpa3oBaTeIbHbIM
mporpaMMamM cpefiHero obmiero o6pa3oBaHHMs CAAHBI HE B dopme EI'D (6o onu
IIPOLILTM HTOrOBBIE ATTECTAIMOHHBIE MPONEIYPhl B HHOCTPAHHBIX o6pa3oBaTeNbHBIX
opranmsanmsx u He cxasami EI'D B ykasaHHbIH epUO.)

1. IpumepHas mporpaMmMa BCTYIHTEIbLHBIX IK3aMEHOB

OCHOBHBIE MaTeMaTHIECKHE TIOHATHS U GaKTBL.

Apupmerrka, anrebpa ¥ Havala aHalKM3a. Harypaneusie umcrma (N). Ilpocteie u
cocTaBHble umcia. JlenuTens, kparHoe. HaunGonpmmi oOmMA JETATENb, HAUMEHBIICE obmee
kpaTHoe. [Ipu3HaKy JEeTMMOCTH Ha 2, 3, 5,9, 10. Ilensie yucna (Z). PaunoHanbHbIC YMCIa (Q),
UX CIIOXKEHWe, BbIYMTAHME, YMHOXeHue ¥ nenenue. CpaBHEHHE DAlMOHANBHBIX HHCEIL.
JleiicTBuTenbHble yncaa (R), X NIpeACTaBICHAE B BHAC NCCATHIHBIX npobeit. U3obpaxkenune
ypceNl Ha NMpsaMoil. Mofynsb JEHCTBHTENILHOrO YHCHa, €0 reOMETPHYECKHH CMBICII. YucnoBbie
BHIpAKEHHS. BEIpaxeHHs ¢ mepeMeHHBIMH. DOpPMYJIbl COKpAIIEHHOTO ymuoxeHus. Crenesb ¢
HaTypaJbHBIM M DAlMOHAIBLHBIM IOKa3aTeNIeM. ApudmeTHuecKkuii KOpEHb. Jlorapudmsl, HX
cBoiicTBa. OMHOWIEH ¥ MHOro4WIeH. MHOro4wieH ¢ onHoM nepeMeHHOM. KopeHb MHOTOWICHA Ha
IpEMepe KBajpaTHOro TpexwieHa. [lonsrue dynxuun. Crniocobbl 3aaHus ¢yuxoun. O6macTh
onpe/enenns. MHOXECTBO 3HaYEHHH (DYHKIHH. I'paduk (ynkuun. Bospactanue u yObiBanue
(yHKIMH;, TEPHOIMYHOCTb, YETHOCTh, HEYETHOCTD. JlocTaTo4yHOE YCIOBHE BO3pacTaHHs
(y6siBanus) GyHKuMy Ha npoMexyTke. [TonsaTHe SKCTpeMyMa bynxuun. Heo6xomumMoe yCIOBHe
skcTpemyma GyHkimE (Teopema Depma). JlocTaTouHOE YCIIOBHE IKCTpEMyMa. HaubGonbluee u
HauMeHbINee 3HAYeHHe (QYHKIMM Ha mpoMmexyTke. OnpeencHHe H OCHOBHBIC CBOMCTBA
(GyHKIHA: JIMHEHHOMH, KBaJIpaTU4HOM, MoKa3aTelbHOM, norapu(p)MUYECKOH,
TPUrOHOMETPHYECKUX (DYHKIHH, apu(METHYECKOr0 KOpHs. YPaBHEHHE. KopHu ypaBHEHHUS.
[loHsTHE O PaBHOCHIbHBIX ypaBHeHHsX. HepaBeHCTBa. Pemenust HepaBeHcTBa. [loHATHE O
paBHOCW/IBHBIX HepaBeHCTBax. CHcrema ypaBHEHHH M HEPaBEHCTB. PemieHust CHCTEMBI.
ApudmeTnyeckas ¥ reoOMeTpUYecKas MPOrpeCcCHH. dopmyna n-ro WieHa ¥ CyMMbI II€PBBIX N
yneHoB apu@meTHueckoii mporpeccu. PopMyna n-ro WieHa M CyMMEI NEPBBIX N YWICHOB
reomeTpudeckoil mporpeccu. CHHYC M KOCHHYC CYMMBl H PasHOCTH JIByX apryMeHTOB
(bopmynsr). IlpeobpasoBanue B NPOH3BEACHHC CYMM. OnpezielieHHe TPOU3BOHOH. Ee
(pusHdeCKui ¥ I€OMETPHYECKUA CMBICIL. ITpoussoausie GyHKUMA: I'e€OMETPHS. [Ipsamas, 1yd,
OTpe30K, JOMaHas; /UIMHA OTpe3Ka. YTOJ, BEIMYMHA YIIIa. BepTHKalbHBIC M CMEXKHBIE YIJIbL
Oxpy*)HOCTb,  Kpyr. IlapamnenbHbie TNpsAMBIC. [lpuMepsl mpeobpasoBanusi (QUIyp, BHIBI
cammertpur. [Ipeo6pasoBarus MOOGHs U €10 CBOHCTBA. Bekropsl. Onepanuy Hajl BEKTOPAMH.
MHOrOyroJIbHHK, €ro BEpIIMHBI, CTOPOHbI, AHArOHAJIH. Tpeyronsamuk. Ero Menuana,
GUCceKTpUca, BBICOTA. BHIBI TPEYroJbHHKOB. CoOOTHOIIEHHS MEXIY CTOpPOHaMH M YriamMH
IPSMOYTONBHOTO TPEYroJbHMKA. YeThIpeXyrobHUK: Napajlie/orpamm, MpAMOYTOJIEHHK, POMO,




KBajipat, Tpaneuus. OKpy:HOCT H Kpyr. LleHTp, Xopaa, nuameTp, pajuyc, KacaTelbHasi K
okpyxHocTH. J[yra okpyxkHocTH. Cekrop. LIeHTpanbHbIE W BIMCAHHBIC YIJIBL DopMyisl
IIOIIA/H: TPEeYrojibHUKa, MPSAMOYTOJbHUKA, Mapajienorpamma, pomba, KBajpara, TPareLuH.
JIIMHA OKPYKHOCTH M JUIMHA AYTH OKPYXKHOCTH. PaanaHHas mepa yria. [Tnomans Kpyra u
mnomans cexkropa. Ilomo6ue. [TonoGuble ¢urypbl. OTHOICHHE MUTOMIAEH nofao6HBIX GHTYD.
ITnockocts. IlapannenbHble M mepeceKarommecs IiockoctH. IlapamnenbHOCTE npsAMoOl M
IOCKOCTH. YTOJ NpAMOM ¢ IUIOCKOCTBIO. IIepneHIuKy/IAp K MIIOCKOCTH. JIByrpaHHBIE YTJIBL.
JIuneitnpli yron asyrpassoro yria. [lepneHauKkyaspHOCTE ABYX wiockocTeit. MHOrOrpaHHHKH.
WX BepmMHBI, TpaHH, AuaroHaigu. [IpsMas ¥ HaKJIOHHAA NPU3MBI; MHPAMHUIBI. [IpaBunbHas
npu3Ma W NpaBHiIbHAS MHpamuza. [lapasienenune/pl, HX Bu/bl. GUIYpbl BPAICHUS: [HTHHAD,
KoHyc, chepa, map. LleHTp, AuameTp, paauyc chepsl H mapa. ILockocTh, KacarenbHas K chepe.
dopMyna IUIOMAIM MOBEPXHOCTH M obbema mpusMbl. QPopMyna MUIOMAAH MNOBEPXHOCTH U
obbema nupamusl. PopMysia IUIOMIAAH MOBEPXHOCTH H obbema mumuHapa. Popmyna miomaI
IOBEpXHOCTH B 06beMa KoHyca. Dopmyna obbeMa Imapa. ®opmyina miomau chepbl. OCHOBHBIE
(hOpMYIIBI B TEOPEMBI

Aurebpa ¥ Havaja aHalK3a.

Caoiictea ynxuuu y = kx + b u ee rpaduk. CpoiicTsa QyHKIHH y = k / x u ee rpadux.
CaoiicTea QyHKIHH y = ax + bx = ¢ u ee rpapuk. CBoHCTBA KOPHEH KBaJPaTHOIO TPEX'ICHA Ha
nHHelHbIe MEOXUTeM. CBOMCTBA YMCIOBBIX HepaBeHCTB. JlorapudM NpOM3BEICHHUS, CTENCHH,
yacTHOro. Onpe/ieNieHre | CBOKCTBA GYHKIMK y = Sin X, y = COS X H HX rpaduxu. Onpenenenue
¥ cBoiicTBa YHKIHMH ¥ = tg X H ee rpapux. Onpenenenne u cBoHCTBa QyHKIMK y = Clg X H €e
rpaduk. Pemenue ypaBHeHHMH BHJa sin X = a, COS X = &, {g X = a. ®opMyJIbl IPUBEICHHS.
3aBHCHMOCTH MEXIy TPUTOHOMETPHYECKHMH (YHKUMSIMH OJHOrO M TOr0 XC aprymMeHTa.
TpuronomeTpuueckue GyHKIHMHA ABOHHOIO apryMeHTa. ITpousBoHas cymMMa ABYX (yHKIHH.

['eomeTpus

CaoiicTBa paBHOGEIPEHHOro TpeyronbHuka. CBOHCTBA TOYEK, PaBHOYNANCHHHBIX OT
KOHIIOB OTpe3ka. IIpu3Haku mapamienbHOCTH HpsambiX. Cymma yTiioB TpEYrobHHKA. Cymma
BHEIIHMX YTJIOB BBIIYKJIOr0o MHOroyrojipHuka. [IpusHakd mapajienorpamma, €ro CBOMCTBA.
OKpYKHOCTh, ONHMCAHHAS OKONO TpeyrombHHKa. OKpPYKHOCTb, BIMCaHHAd B TPEYrOJILHHK.
KacarensHas K OKDYXHOCTH M ee CBOMcTBa. BenwuwHa yria, BIMCAHHOTO B OKPYXHOCTE.
IlpusHaku nomobus  Tpeyrombhuka. Teopema Iludaropa. dopMynbl  TUIOHIANICH
napajieorpaMMa, TpeyroibHHKa, Tpanenud. PopMyna paccTOSHHS MEXIy ABYMs TOHYKaMHU
ITIOCKOCTH. ~ YpaBHEHHE OKpYXHOCTH. IIpH3HAaK NapaielbHOCTH MNpPAMOH W IUIOCKOCTH.
[Ipu3HaK MapaiebHOCTH MockocTel. TeopemMa NepneHAUKYIIPHOCTH npsAMOM M IIIOCKOCTH.
TlepreHMKyISpHOCTS ABYX IUTocKocTel. TeopeMbl O MapauiebHOCTH | MEPICHIUKYIISPHOCTH
minockocTel. Teopema o Tpex nepneHuKyspax.

2. PersaMeHT npoBeieHHUsI

Kou1-Bo 4acoB, 0TBEJeHHOE HA YK3aMeEH: 2,5 yaca

IlepeyeHb JONOJIHHTEAbHBIX YCTPOMHCTB, npoCmMou KanbKyiamop, CnpasoyHvie
KOTOPbIMH pa3pemaercs Nojib30BaThCH mamepuansl, mabnauya bpaouca

BO BpeMsi YK3aMeHa:

3anpemeHo K HCNO0Jb30BAHUIO HA MobunvHuie menegonbl, 31eKMpPOHHbLE
IK3aMeHe: CHpAGOYHbIE MAMEPUATbL.

[Ipu HapylIeHHHM TPAaBAI M OTKase B MX COOJNIOJCHHH 5K3aMEHATOp BIPABE yIATUTE C
sK3aMeHa abHTYpHEHTA C YKa3aHHeM IIPHYHHBI y/IaJeHHH B IIPOTOKOJIE TIPOBEICHHSA SK3aMCHa.

3. Copepxanue Kypca (TemMbl)

N | Pasea (comepikaHue)

Pasaen 1: ApudpmMeTnka

Tema 1 | Harypanbrbie uucia. [lopsiok aeicTui. Pasnoxkenne Ha MPOCTHIC MHOXKHTEIH.
Hau6onbmmit o6mmit nenurens. Haumersiee obiiee KpaTHOE.

Tema2 | O6BIKHOBEHHBIE ApoGH. JIeHCTBHS C OOLIKHOBEHHEIME ApOGsMH. JlecaTHIHbIE
npo6u. JleiicTBus C AecsTHYHBIME Apo6amu. Obparnenne necATHYHOMN pobu B x




0OBIKHOBEHHYIO

Tema3 | Ilponentsl. [Tponopuuu. OTHOmMERHKE W nponopiks. [IponopuroHaIbHOCT.
Pasnen 2: Aarebpandeckue npeodpasoBaHus
Tema 1 JIelcTBHS C OTPHLIATEIbHBIMH U MOJNOXKHTEIbHBIMH YHC/IAMH.
Tema 2 OHOUIEHBl H MHOrOWIeHB!. Pa3oxeHHe MHOTOWICHOB Ha MHOMXHTC/IH.
Paznen 3: Aurefpanyeckne ypaBHeHHs H HEDABeHCTBA
Tema 1 | YpaBHeHHs, TOXKAECTBA, HEPABCHCTBA: ONPEACNCHUS H KinaccuuKaIus.
PaBHOCHIIBHOCTb M CJIEJICTBHE
Tema 2 | AnreGpamdeckue ypaBHEHHs H HepaBeHCTBa . Llenbie palHOHAIbHbIC anreGpanyecKue
ypaBHEHHs H HEPABEHCTBA
Tema 3 | PanuoHanbHbIe anrebpanyecKue ypaBHEHHs W HEPABEHCTBA ,PEIICHUA ypaBHEHUH H
HEepaBEeHCTB
Tema 4 | UppauroHanbHbie anrebpanyeckie ypaBHEHUS H HCPABECHCTBA
Tema 5 | YpaBHeHHs H HEPABEHCTBA COJEPKAIINAC abCOMIOTHBIE BEJTHYHHBI
Pasnen 4: Crenenn 0 KOpHH. ApH(pMeTHYECKHH KOPeHb.
Tema 1 CreneHb C LEIBIM [10Ka3aTeNIEM
Tema?2 | CremeHb ¢ HaTypaibHbIM Moka3aTesneM. CTENEHB C LEIbIM MOKA3ATE/IEM
Tema3 | CreneHs ¢ palMOHATLHBIM IIOKA3aTEIEM H €€ CBOHCTBA
Tema 4 | CBoiicTBa CTENEHH C ICHCTBUTEIbHBIM ITI0OKA3aTE/ICM.
Tema 5 | ApudmerruecKuii KOpeHb H €ro CBOKCTBa
Paznen 5: IocieaoBaTe/IbHOCTH H NIPOrPECCHH
Tema 1 | Apudmernyeckas MPOrpeccHs.
Tema 2 | 'eomeTpuyeckas IpOrpeccus
Paspen 6: IlnanuMeTpust
Tema | | [Ipu3HaKu paBeHCTBA H MOJOOHA TPEYTOJIBHHKOB, PEUICHHE TPEYTOILHIKOB,
IUIOIAlb TPEYTOJIbHUKA.
Tema 2 | [lapajuienorpaMM 4 €ro BH/bI, Tpaneys, OKpy:KHOCTB,
Tema 3 | BriucanHble H ONIMCAHHBIE MHOTOYTOJIbHUKH.
Tema 4 | IlpaBuibHBIE MHOTOYTONbHUKH. [lnomany nioCcKux buryp.
Paznea 7: Crepeomerpus
Tema 1 | Muororpannuky. IIpaBuiibHbIC MHOTOTDaHHHKH.
Tema 2 | O6BEMBI U TOBEPXHOCTH TeJL.
Paszen 8: Tpuronomerpuyeckue QyHKUHHA U npeodpa3oBaHHA
Tema 1 | Tpuronomerpudeckue QyHKIHH OCTPOTO yria. Perienue mpAMOYTOJIBHBIX
TpeyronbHEKOB. COOTHOIEHHS MEX/Ly TPUTOHOMETPHICCKAMH (GyHKIUSAMH OJHOTO ¥
Toro xe yria. TpuroHoMeTpuyecKue §yHKIHHI moboro yria.
Tema 2 | ®opmyssl npuBeneHHs. POPMYIIbI CIOKECHAS U BEITHTAHHA. @dopMyIbl JBOHHBIX,
TPOMUHBIX M MOJOBUHHBIX YTJIOB.
Tema 3 | OcHOBHBIE COOTHOIIEHHUS MEXKIY JIEMEHTAMU TPEYTOIbHHKA. |
Pazgen 9: IlponssoaHas
Tema | | OcHOBHBIE CBOHCTBA IPOM3BOAHBIX I[TpOM3BOAHBIC SNEMEHTAPHBIX GyHKIHHA.
Tema 2 | IlpuMeneHHe NPOM3BOJHON B HCCIIC/IOBAHHH GbYHKIHA.
4. CrnMcok peKoMeH/IyeMol JIATePaTyPhl AJIsi MOAr0TOBKH K SK3aAMEHY
1. Boukos B.I'., Py6unckuii b.JI. Maremarnka [isi aOUTypHEHTOB: Yyebroe mnocobue. 6

rcrpasiennoe usnanne — M.: MI'YHD, 2006. — 264 ¢

Kpapuyx JI.H. m ap. COopHuK 3aja4 IO MaTeMaTdKe C PCIICHUAMH. Jonenx: TIK®
"BAO", 2007.-192 c.

[TomnHbI cOOPHUK peLIeHHH 3a/1a4 UL IOCTYNAIOIIHX B By3bl. I'pynna B. ITox pea. M.K.
Cxanapu.M.: Mup u o6pasopanue; Munck: Xapsect, 200 - 608c.




