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1. OpraHH33[IHOHHO-MCTOIIH‘-!CCKI’IB YKa3aHH{ N0 NPOBEeJCHHIO YK3aMeHa.

Hacrosiuas nporpamma paspa6otaHa B COOTBETCTBHH C (penepanbHbIM
FOCYIapCTBEHHBIM  00pa30BaTe/IbHBIM CTAHAAPTOM CpeaHero (IOJIHOro) oBIero
o0OpazoBaHus.

Lenk sx3aMeHa — 0To6paTh Hanbolee HOArOTOBIEHHBIX aGHTYPHEHTOB.

BeTynurenbHble MCHBITaHHS [0 MaTeMaTHKe IMPOBOISATCS 1O nporpamMmme,
COOTBETCTBYIOIIEH 00pa3oBaTeNbHON mporpamme cpemHero (MOIHOTO) o6IIEro
oOpasoBaHus. BCTynmuTenbHOe HCIHBITAHHE COAEPIKUT 3aMaHMs 6A30BOrO YPOBHSI
CJOXXHOCTH M0 MaTepuaily Kypca «Anrebpa u Hawama ananusza» 10-11 kmaccos,
a TaKXe 3a[aHHs IOBBIICHHOIO W BBICOKOTO YPOBHSI CJIOXKHOCTH 10 MaTepHaly
Kypca «Anrebpa u Hauana anamusa» 10-11 K1accoB M pasiHgHbIX pas/ielioB KypcoB
anreOpbl, r€OMETPHH, TEOPHH BEPOSATHOCTEH M CTATHCTUKH OCHOBHOM H cpenHeit
LLIKOJIBL.

IIporpamma oTpaxaer o6s3arensHOe A7 YCBOEGHHS copepkaHue OOy4YeHHSs
MaTEMaTHKe U COCTOMT M3 ABYX pa3/enoB. [lepBblii pasjen comepuT npUMeHeH:e
OCHOBHBIX TEOPSTHYECKHUX IOHSATUH [0 MareMaTHKe, BTOPOH — CHUCTEMY YMEHMH u
HaBbIKOB, KOTOPBIMH JIOJKEH BlaeTh aOUTYpUEHT.

O6beM 3HaHMIH U CTeNeHb BIaIEHHs MATEPHAIOM, ONMCAHHBIM B nporpamme,
COOTBETCTBYIOT KypCy MaTeMaTUKH cCpeaHed IwKonel. [locTynaromuii  Moxer
[10JIb30BATLCS BCEM apCeHANIOM CPECTB M3 ITOI0 Kypca, BKIOYas M HAuajla aHajIu3a.
OnHako 1715 pelreHus 3K3aMeHALMOHHBIX 3134 J0CTATOYHO YBEPEHHOIr0 BaAeHHUs
UMl TEMH INOHATHAMH W HUX CBOMCTBAMH, KOTOpPBIE ME€PEYMCIEHbl B HACTOSIIEH
nporpamMme. OOBEKTBI M (DAKThI, He H3yyaeMble B 00meobpa3oBaTeNbHOM IIKOIE,
TaKXe MOTYT HMCIOJIBb30BaThCsl MMOCTYNAIOIINUMHE, HO IIPU YCIOBHH, YTO OH CIIOCOOEH
UX MOSICHATH U 10Ka3bIBATh.

B cBsisu ¢ 00unveM yueGHUKOB U peryIspHBIM HX [ePEeU3JaHueM OT/Ie/ILHBIE
YTBEPHKICHHUS BTOPOTO pa3fieia MOTYT B HEKOTOPhIX yd4eGHHUKAX Ha3bIBATHCS MHAUE,
€M B TIporpaMme, UM (OpMYJIUPOBATLCS B BUAE 3a/au, M BOBCE OTCYTCTBOBATE.
Takue cinyuan He ocBoGOKmarOT [IOCTyNaroIero OT HeOOXOJUMOCTH 3HATh 3TU
YTBEPXKIACHUS.

2, TpeGosanus k npoBeeHHI0 BCTYNHTEILHOIO IK3aMeEHa.

OK3aMeHAaLHOHHas paboTa COCTOUT W3 ABYX YacTeH, BKJIIOYArOIIMX B cebs 18
3ananui. Yacte | conepxuT 8 3amaHmii ¢ KpaTKMM OTBETOM Ga30BOrO YPOBHSI
CJI0KHOCTH M 4 3aJaHUsl C KPaTKUM OTBETOM MOBBILIEHHOIO YPOBHSI CIIOXKHOCTH.
YacTe 2 comepxuT 6 3ananuii ¢ Pa3sBEPHYTHIM OTBETOM MOBBIIMIEHHOTO W BLICOKOIO
YPOBHEH CI0KHOCTH.

3 IIpoueaypa caayn nucLMeHHOro 3K3aMeHa

Bo Bpemsi sk3aMeHa aGUTypueHT MOKET OIB30BaThCS JTHHEHKOI,

Ha BeinonHenue sx3aMeHannonnokl paboTkI 110 MaTeMaTHKe OTBOJIMTCS 3 yaca
(180 MunyT).



[IpuMepHOe BpeMsi BBINOJIIHEHUS! 3aaHHU:

Ne 3aanus [PHMEPHOE BpeMs, No 3amanus IPUMEPHOE BpeMs,
MHH MHWH
1 2 10 5
2 2 11 10
3 2 12 10
- 3 13 10
5 3 14 20
6 3 15 15
7 5 16 20
8 5 17 30
9 5 18 30
4. Kpurepuu nposepku sx3amMenaunonnoii paGorsi.

3ananusa 1 — 12 ouenusarotes B 4 Gamia. Peenne PUBOAMTE HE CIIEYeT,
HEOOXOUMO BIIKCATh OTBET B COOTBETCTBYIONIEE MOJIe B BH/E KOHEUHOH IeCSTHYHOI
ApoOu WK 1enoro ukcia. Yucna 3aluImTe B 0N OTBETOB B TEKCTe padoThI.

Orget: - 0,7

3apanns 13 — 18 ouenuBarores ot 6 10 14 6a110B.

IIpu BbInOnHeHun 3amanmii 13-18 TpebyeTcs 3ammcaTh MoJHOE peuIeHue M
otBeT. [lpu BeIMONHEHHM 3a7aHMIl MOYKHO TMOJB30BATHCS YEPHOBUKOM. 3amHcH B
€PHOBHKE, 2 TAKIKE B TEKCTe IK3aMEHAUMOHHOMH PaGoThl He YUHTBIBAIOTCH npu
OLEHHBAHUH PabGOTHI.

Kpurtepuun npoBepku u ouenka pewmenuii 3agannii 13 — 18

3apanue Nel3 — TpuronomeTpuueckoe, Jorapu(MUYEcKOe WIH MOKa3aTeIbHOe
ypaBHEHUE.

Boinenenve perieHuss ypaBHeHHS B OTIeIbHbBIH NYHKT MpPsIMO YyKa3bIBaeT
y4acTHUKaM 5K3aMeHa Ha HeOOXOAMMOCTH IMOJHOrO pelleHHs Mpe/I0OKEHHOT0
YPABHEHHUS! IIPH OTCYTCTBHH B TEKCTE KOHKPETHON paboThl OTBETA HA BONPOC MyHKTa
3amanue Nel3 onenusaercs () 6amios.

Copnepixanue kpurepus bauiel
OB0CHOBaHHO MOJyY€eHBI BEpPHBIE OTBETHI B 060HX NyHKTax 6
ObocHoBaHHO mMmoONlyYeH BepHBIH OTBET B nyukre a WJIM monyuens
HCBEPHBIC OTBETBI M3-32 BBIYMCIMTENBHOH OIIMOKHM, HO IPH 5TOM e

MMEETCA BEpHaAs MOCIE/I0BATe/IbHOCT BCEX IIAr0OB pPEIIEHHsS OBOMX
ITYHKTOB: ITyHKTA a U yHKTa O

Peienue He cooTBeTcTBYeT HUM OHOMY M3 KPUTEPHEB, NEPEUNCIEHHBIX 0
BbILIIE

Maxcumansvrnorii 6amn 6




3apanue Ne 14 — crepeomeTpuueckas 3anaya, oHa paszgeneHa Ha MYyHKTHI a U 6.
st monyyenust 2 GamioB HykHO, 4TOGBI GbLIM BBIIONHEHBI 06a NYHKTa, a s
nonyyeHus 1 6ajnna xsaraer BBIIOTHEHUS OHOTO M3 ITHUX IIYHKTOB.

Coneprxanue Kputepust bans
Hmeercst BepHOe J10Ka3aTelIbCTBO YTBEPXKIE€HHsST TMYHKTA a u 6
00OCHOBAHHO MOMyYeH BEpHBbIH OTBET B IMyHKTE 6
ViMeeTcst BepHOE /10Ka3aTeNbCTBO YTBEPIKACHUS IIyHKTA a
WJI1  060CHOBaHHO TMOJyYeH BEpHBIH OTBeT B OyHKTe 0 ¢ -
UCTIOJIP30BAHMEM YTBEPIKACHHSI MyHKTA a, NPH 3TOM MyHKT a He
BBITIOJIHEH
PeleHue He cOOTBETCTBYET HM OJTHOMY U3 KpUTEPHUEB, NEPEUUCICHHBIX 0
BBIIIIE

Maxkcumanvnviii 6ann 6
3ananue Ne 15 — 510 HepaBeHCTBO — ApOOHO-pallMOHANILHOE, JIorapi)MHYECcKoe
HIIH TI0Ka3aTesIbHOE,

CojaeprxaHue KpuTepusi Basuel
VIMeeTcst BepHOe J[l0Ka3aTesbCcTBO — yTBEPIKACHHS IyHKTa a # 6
000CHOBAHHO MOJTy4eH BepHbIH OTBET B MyHKTE 6
OOocHOBaHHO — TOJy4eH OTBET, OTJIMYAIONIMIACH  OT BEpHOTO
MCKIIFOYE€HHEM / BKITIOYCHHEM MPAHMYHbBIX TOYEK -
WNJIN nonmyyeHn HeBepHbIH OTBET M3-3a BBHIYMCIUTEIbHOIN OIIHOKH, HO
[1pY STOM MMECTCsi BEpHAs MOC/IEA0BATEILHOCTb BCEX [IAT0OB PelleHHs
PelueHne He cOOTBETCTBYeT HH OHOMY 3 KPUTEPHUEB, NEPEUUCIEHHBIX 0
BbILIE

Maxcumanvroiii 6ann 6
Ilpu 3ToM B nepBoM ciyuae BbicTaBaeHus | 6aiia JOIMYCKAITCS TONLKO OLIMOKHK
B CTPOIOCTH HEPAaBEHCTBA: « < » BMECTO « =< », WIM Hao6opoT. Ecim B oTBeT
BIUIFOYEHO 3HAYCHHE NEPEeMEHHOMH, NPH KOTOPOM OjiHA M3 yacTeii HEPaBEeHCTBa He
MMEET CMbICIA, TO CIeyeT BBICTABIATH OLEHKY «0 Gaiosy.
3apanune Ne 16 — st1o [TaHUMETpUYeCcKas 3aja4a. B myHkTe a Temeps HyskHO
AOKa3aTh N'€OMETPUYECKHIT (PaKT, B myHKTe 6 — HaliTH (BBIYUCITUTE) TreOMETPUUECKYIO
BEJIMYHHY.

Coneprxanue kpurepust Bane
HNmeercs BepHoe nokaszarenbcTBo YTBEPXKIEHHUS IyHKTA a U 8
O0OCHOBAHHO MOJy4eH BepHBIii OTBET B MyHKTE 6
O6ocHOBaHHO 1OIy4eH BepHBIii OTBET B ITyHKTE 6 4

WJIN umeetcst BepHOe NOKa3aTeNbcTBO YTBEPXK/ICHUS MTYHKTa & ¥ IpH
O0OCHOBAHHOM pELIeHHH MyHKTa © NIOJIy4€H HEBEpPHBIH OTBET Wu3-3a
apudmMeTuyecKkoii olmubKu

Hmeetcs BepHOe 10Ka3aTeNBLCTRO YTBEPXKIIEHUS MYHKTA a,

MJIN npu obocHOBaHHOM pelieHnu MYyHKTa O MOMy4YeH HEeBepHbIH OTBeT
13-32 apuPMETHYECKOMH OLLHOKH,

NJIN  oGocroBarHo momyuen BEpHBIH OTBET B TNyHKTe 6 ¢
| MCIIONTb30BAHMEM YTBEpIKIEHHs] TMYHKTA a, IpU 3TOM MYHKT a He
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BBITTOJIHEH

PellleHre He COOTBETCTBYeT HHU OJHOMY W3 KPUTEPHEB, MEPEUHCIIEHHBIX 0
BblLLE
Maxcumansnwizi 6ann 8
3ananue Ne 17 — 510 TeKCTOBAs 33/1a4a C SKOHOMUYECKUM COJIEPIKAHHEM.
Copneprkanue kpurtepus bansl
O60cHOBaHHO NOJyYeH BEPHBINA OTBET 12
BepHo mocTpoena martemaTtuueckas Mojenb, peLICHHE CBENEHO K 10

MCCIIeJIOBAHHIO STOH MOJIENIU U NIOJIyYeH pe3yJ/IbTaT:
— HEBEPHBIH OTBET U3-3a BHIYUCIIUTEIHHON OLIHOKH;
— BEPHbIM OTBET, HO PelIeHHe HEeJIOCTATOYHO 0O0CHOBAHO

BepHo mocTpoeHa MaTemaTWueckas MOIeNb, DEIICHHE CBEIEHO K 8
MCCIICIOBAHUIO 3TOH MOJEIH, HPU 3TOM pElLIeHHE MOKET ObITh He
3aBepIIEHO

BepHo mocTpoena Maremartudeckas Mojiellb, peLIEHHE CBEJEHO K 6
MCCIIEIOBAHHUIO 3TOM MOZENH, TPU 3TOM pEIIEHHE MOYKET ObITh He
3aBEepLICHO, HMMEETCs  OIMCKA, HETOYHOCTh B (hOPMYIHPOBKE
MaTeMaTHYE€CKUX MTOHSATHI

Peirenyie He COOTBETCTBYeT HH OIHOMY W3 KPHTEPHEB, ITEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvuwviti 6amn 12

Iosicnenus: 1 Gajs MOXHO BBICTABISTE B Tex clly4asiX, Korja CrKeTHOe
YCIIOBHE 3a/1a4M BEPHO CBEIEHO K PELICHHUIO MaTeMaTH4YecKol (apupMeTHueckKoi,
anredpanyecKoi, GyHKIHOHAIBHOM, reOMeTpHYECKO#) 3aaaun. IMeHHO K peleHH:o,
a4 HE K OTIACIBHOMY paBeHCTBY, HabOpy ypaBHEHHWH, ypaBHEHHIO, 3a/1al0LIeMy
¢ynkuuro uw 1. [py6o rosops, NPEeABSBICHHBIA TEKCT MHOJYKEH BKIJIIOYATH
HalIpaBIICHUE, «PONOIKAEMOe» 10 BepHoro peweHus. Ouenka B 2 Gamna,
pasyMeercs, BKiIOYaeT B cebsi ycnoBHe BbicTaBieHus | Gamma, HO CYILIECTBEHHO
O/ke K BEpHOMY peILCHHIO 3a7auM. 3aecy mpeamonaraercs 3aBepLLUEeHHOE,
MPaKTUMECKH  TIOJHOE pelIeHHe COOTBETCTBYIOIUEH MaTeMaTHYecKol 3amadi.
TunuyHele IOMyCTHMBIE TOTPEIIHOCTH 3/6Ch — BBIYMCIIUTE/IbHBIE OIIMOKU (Mpu
HaJIMYMHK BCEX I1aroB PELIeHMs) WX HeJOCTATOYHO MOJIHbIE 060CHOBAHHSI. OtmeTum,
HTO TCPMHUH «MaTeMaTHYECKas MOJENbY», ObITh MOXKET, M3IIHIIHE BBICOKOMAPEH IS
CPaBHHTEJLHO TIPOCTHIX 3ana4 SKOHOMHMYECKOrO COIEpIKaHHs, TpelIaraeMbIX Ha
EI'D. Opnaxo, 1o Hamemy MHEHHIO, OH HauGoJee JJaKOHUYEH, 00IeynoTpebumM u
AOCTaTOYHO SICEH NS TOrO, YTOOBI MbITATHCS OTHICKATH €My aZIeKBaTHYIO 3aMeEHYy.
Crenyer nomuepkHyTh, YTO OJMH U TOT K€ CIOKET MOXKET GbITh YCIIELIHO CBEMEH K
Pas/IMIHBIM MaTEMaTHY€CKUM MOJENSAM M NOBENEH 10 BepHOro oreeTa. [10 5TO
TIPUYHHE B KPHUTEPUAX MPOBEPKH HMIJIE HET JKECTKOrO YIOMMHAHHMA O KaKOH-1H60
KOHKpEeTHOMU (apudmeTnueckoii, anre0panyeckoi, reOMeTPHUYeCKOH,
(yHKIMOHANBHOI) Monenu. Boobie, croco6os BEPHOI'0 peLIeHUs 3aJaHUuM 3TOro
THIIa HUKaK HE MEHBIIe, YeM ISl IPUBBIYHBIX TEKCTOBBIX 3a/1a4. Bo3MOYKeH u CTHITb,
NPUONMKEHHBIH K BBICIIGH MaTeMaTHKe, M HAWBHbIH MOAXO/, HAITOMHHAIOLIUH
apUPMETHYCCKHI CrOCO6 peleHus] TeKCTOBBIX 3ajla4, ¥ METOJ HWCIOIb3YIOLIH



CnenuQuIecKkue sl MaTeMaTHYeCKOH SKOHOMHMKHM TMOHSTHs (leneBas byHKIMS,
CHUMILIEKC-METO/I U T.I1.).

3aganue Ne 18 — 510 ypaBHeHHe, HEPABEHCTBO MIHM MX CHCTEMBI C
napamMeTpoM. 3ajayM ¢ mapamMeTpoM JONYCKAIOT BechbMa pa3zHooOpa3Hbie Croco0b
pemenns. Haubonee pacnpocTpaHeHHBIMH W3  HHX — SBISIOTCS: —  YHCTO
anrebpanyeckuii cnocob pereHus; — cnocod pelieHus, OCHOBAHHbIH Ha MOCTPOSHHUH
M HMCCJIC/IOBAaHAH TEOMETPUYECKON MOJENM JaHHOW 3ajauu; — (DYHKLIHOHAIBHBIHA
CIoco0, B KOTOPOM MOTYT OBITh 1 aireGpanteckue, 0 reoMeTpHIECKHE MOMEHTBI, HO
0a30BbIM SBJIAETCA HCCIENOBAHUE HEKOTOPOH (DYHKIIHH. 3avactyro (HO jJalieko He
BCerza) rpadudeckuit Meton Goree sicHO BenST K memn. Kpome Toro, B KOHKPETHOM
TEKCTE PpCIICHHS BIOJNHE MOTYT BCTPEYAThCS 3JIEMEHTHl KaXIOro M3 Tpex
MEPEYHUCICHHBIX CrIOCOO0B.

Coneprkanue KpuTepus Babl
OG60CHOBAHHO NOITYYEH BEPHBIH OTBET 14
C IOMOLUBIO BEPHOTO PACCyXAEHHsS MOTyYeHbI BCE BEpHBIE 3HAYEHUS 12

napamMeTpa, HO
— HJIK B OTBET BKJIIOYEHBI TAK)XKE U OJJHO-/IBA HEBEPHBIX 3HAYCHHUS,
— WJIH pelIeHHEe HeAOCTATOYHO O00CHOBAHO

C NOMOLIBIO BEPHOTO PAacCy)KIEHHS MOIYYEHO XOTS Obl OIHO BEPHOE 10
3HAYEeHHe rapameTpa
3ajava cBeJieHa K MCCIIeI0BAHHIO: 8

— WJIA B3aUMHOT'O PACIIOIOKEHUSI TPEX OKPYIKHOCTEIH;
— WJIH IBYX KBaJIpaTHBIX YPaBHEHUH ¢ apaMeTpom

3ajada cBeJieHa K UCCIIeJOBAHMUIO: 4
— WJIH B3aMMHOT'O PACMOJIOXKEHHUs TPEX OKPYIKHOCTEH;

— WA JBYyX KBaJpaTHBIX ypaBHEHHH ¢ mapameTpom. IIpu sTom mmeercs
ONHKCKa, HETOYHOCTh B (DOPMYJIHPOBKE MaTeMATHYECKUX [TOHSITHI

PelleHue He COOTBETCTBYET HH OHOMY W3 KPUTEPHUEB, MEPEUUCIEHHBIX 0
BbILIIE
Maxcumanonoiii 6ann 14
5. KpuTepun onenxu sx3amenaunonnoii patoThI
Ne 3apanus KoanuecrBo 6an0B 3a Maxkeumanbhas cymma
3aJlaHHe 0aJs10B
1-12 06./4 6. 48
13-15 06./46./6 6. 18
16 06./26./46./8 6. 8
17 06./66./86./106./12 6. 12
18 06./46./86./106./126./14 6. 14
Cymma 6anioB 100

Tabnmua cocTaBnena cornacHo KpUTEPHUsM BhILILe.

Ha 2024/25 yue6GHblit roq MUHAMAIbHOE KOJIHYECTRO 6ajnoB, HE0OX0MMOe
IS TIOCTYIUIEHUS! HA 00y4YeHuUe 1o mporpamMmmam GaKanaBpuara u porpaMmam
CreliMaauTeTa 1o IpeaMeTy MaTeMaTHKa COCTaBIseT: 39 6asioB.
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JIuua, mosyuuBIIMEe HAa BCTYNMTENHLHOM SK3aMeHe 110 MaTeMaTHKe pe3yabTar
HHXKE YCTaHOBIICHHOTO MMHHMAIBHOTO KONHMYECTBa GailiioB, MOATBEP)KIAOLIErO
YCICIIHOE TPOXO0XKIEHHE BCTYNHUTENBHOTO 3K3aM€eHa, K JalbHEeHIIUM dK3aMeHaM He
AOIYCKAIOTCs M BBIOBIBAIOT M3 KOHKYpCA.

6. OcHOBHBIE yMEHHS H HABBIKH.

AOHTYPHEHT J0JI%KeH YMEeTh:

® IlpousBoauTs apudMeTHIeCKHe NeHCTBUS HAL YHCIAMH, 3a0aHHBIMH B BUIE
OOBIKHOBEHHBIX M [IECATHYHBIX Jpobeit; ¢ TpeByeMoil TO9HOCThIO OKPYIUIATh JaHHbIE
dMCIa M pe3yibTaThl BBIYMCICHMH (HE [0/Ib30BAThCS KATBKYISTOPAMM WK
TaOIMLAMH [1S1 BBIYHUCIIEHHUH ).

* IlpowsBonuTs onepanuu Hal BEKTOpamH (CI0XKEHHe, YMHOKEHHE HA YUCITO,
CKaJISIPHOE MPOMU3BEICHHE).

® IlepeBoauTh ONHM ENMHUIEI U3MEPEHHS BEJUUYUH B IPyTHE.

* IlpoBOZUTL TOXIECTBEHHBIE IPEOBPA3OBAHMS MHOIOUYJICHOB, Jpobei,
CONEpXKAllMX MEPEMEHHBIE, BbIPAXKEHHUH, COAEPKAIINX CTENEHHbIe, MOKa3aTe/bHEIE,
norapu(ph)MUYECcKHe U TPUTOHOMETPUYECKHe DYHKIIHH.

= CTpouTh rpaduKu THHEHHOH, KBaJPATHUHOM, CTENeHHOI, MTOKa3aTeJIbHOM,
JIOrapu()MUUECKON U TPUTOHOMETPUUECKUX byHKIIHIA.

* PemaTs ypaBHeHus U HepaBeHCTBa MEPBO M BTOPOIl CTEMEHH, YPaBHEHHUS U
HEPABEHCTBA, NPUBOIAIIMECH K HMM; peliaTh CHCTEMbl yPaBHEHHI W HEpaBeHCTB
NEPBOH M BTOPOH CTENEHM U NPUBOASAIIMECS K HUM (B TOM YHCIE C napamMeTpamHu).
Croma, B 4acTHOCTH, OTHOCATCS —MpoCTeiilime YPaBHEHHS M HepaBEHCTBA,
cozepianine CTEIIeHHBIE, MoKazaTesbHbIE, JorapupmMuyeckue H
TPUTOHOMETPHYECKHE DYHKIMH.

* Pemate 3amaud Ha cocraBieHue YPaBHEHHM M CHCTEM YypaBHEHHI.
Ilonmb30BaThes COOTHOWIEHHAMU U hOPMYITaMH, COZIepKaLMMHA MOJIYJIH, CTEIEHH,
KOPHH, JIOTapUPMHUYECKUE, TPHUTOHOMETPUUECKHE BBIPAKEHHS, BEIMUUHbI YTJIOB,
JUTHHBI, TJIOIATH, 00BEMBI;

* UzobpaxaTe reoMerpHyeckue (urypbl Ha Yeprexe M MPOU3BOIHTH
NpOCTeH e OCTPOEHMS Ha IJIOCKOCTH.

" [lenaTb JOMONHHUTENbHBIE MOCTPOCHHS; CTPOHMTHL CEYEeHHS; HCCIIEe10BAaTh
B3aHMHOE PacrooKeHHe (PUryp; NPUMEHSTh PU3HAKH PABEHCTBA, MOIOGHS buryp
¥ MX NIPUHAIIEKHOCTH K TOMY HJIH HHOMY BHJLY

" Vcmone3oBaTh  reoMeTpuYeckMe  MpeCTaBieHMUS Npy  pelIeHHH
anredpanyeckux 3ajgad, a MeTOmbl anre6psl u TPUTOHOMETPUH TMPUMEHSTh MNpPH
PELICHHH reOMETPUYECKHX 3a/1aY.

* IlpoBoauTh Ha IUIOCKOCTHM omepalmm Haj BEKTOpaMH (ClIOXKEHHEe ¢
BEIMUTAHHE BEKTOPOB, YMHOXKEHUE BEKTOPA HA YMCJIO) M IOJIB30BATLCS CBOMCTBAMHU
3THUX ONepanui.

* Ilonk30BaThCsl MOHATHEM IPOM3BOMHON NpU McCren0BaHuU (YHKIUH Ha
BO3pacTanue (yObIBaHHUE), HAa SKCTPEMYMBI M IIPH MOCTPOCHHH IPaMKOB (hyHKIIHIA.

* MsnaraTe u 0opMIsTE perieHne JorHyecky NPaBUIBHO, MOJIHO U
OCIEN0BATENIBHO, ¢ HEOOXOMUMBIMH TTOSICHEHUSIMHU,



® 3HaTbh OCHOBHbIE OHATHS H OIPEAETEHHS 110 TEOPHH BEPOSTHOCTEH
CTaTHUCTHKE.

" 3HaTh GOpPMyJIbl HAXOXKIAEHUS BEPOSITHOCTH COOBITUS, CTOKEHHS H
YMHOKEHHUS BEPOSTHOCTENA.

* YMeTb BIa[ieTh airopuTMaMH PeIleHHs OCHOBHBIX 33734 110 TEOPHH
BEPOSTHOCTH U CTATHCTHUKE.

7 Coneprkanue nporpaMmbl BCTYMHTEILHOTO 2K3aMeHa
Teoperuyeckne ocHOBbI MaTeMaTHKH. OCHOBHbIE MOHSATHSI,
Anzeopa

* Hatypanbhble wuymcna. Jlenumocts. IIpocTsle ©  cocTaBHble wHCIa.
Haubonpmuii  o0wmit  menurens W HauMeHbIIee obumee kparHoe. Llenble,
palMOHalbHble M JIeHCTBUTENbHbIE 4ucaa. [lpouentsl. Moayns umcna, cremneus,
KOpeHb, apHu(PMETHYECKHi KOPEHb.

" Ilonsitue xopms n-if cremenu. CBoiicTBa KopHsi n-if crenenu. IToHsTHe
CTEHCHH C palMOHAIBHBIM MokasaresieM. CBOHCTBAa CTeNeHH ¢ paLMOHAIBHBIM
nokasareneMm. llonsartue cremeHM ¢ AelCTBUTENBLHBIM moKaszaTeneM. (CBoiicTBa
CTETICHH C IeHCTBUTEIbHBIM MTOKa3aTeNeM.

* Tlonstue norapudma. OcHOBHOe norapudmuueckoe ToxkmaecTBo. CBOMCTBA
JorapudmMos.

® OcHOBbI Tpuronomerpuu. CHHYC, KOCHHYC, TAHI'€HC, KOTAHIEHC 4HC/a
(yrma). OcHOBHBIe (OPMyYJIBI TPHUrOHOMETPHH. [IpeobpasoBaHus BBIpaXKEHHUIH,
BIJIIOYAIOINX  TPHIOHOMETpuueckHe  (yHkuuu.  Dopmysisl  NpUBEHeHHS.
3aBUCHMOCTH M@Ky TPHUIOHOMETPUYECKUMHU (GYHKUMSIMH  OHOIO M TOTO JKe
aprymeHra. Tpuronomerpudeckue (GpyHKUMH IBOWHOIO M MOJOBHHHOLO apryMeHra.
BeipaxkeHne TPUrOHOMETPUYECKHX — (YHKIHMI Yepe3 TaHIMeHC [OJIOBHHHOIO
aprymenTa. IlIpeobpazosanne npowussenenus cHHYCOB u KOCHHYCOB B CYMMYy.
IIpeobpasoBanue BbIpaxkeHms asinx + bcosx ¢ OMOLBIO BCIIOMOIaTeJILHOIO
aprymMeHra.

" ApKCHHYC, apKKOCHHYC, apKTaHTeHC, apKKOTaHreHc 4Yucna. Popmysisl
PEIEHUH MPOCTEHITNX TPUTOHOMETPHIECKUX YpPaBHEHUH.

® TIpeoGpasoBanus BeIpaxeHUH, BKIIOYAIOMMX apuMeTHUECKHe Orepalluy, a
TaloKe ~ OII€PALHIO  BO3BEIEHMS B CTElleHb M ONEPALHIO JorapudMHpOBaHUS.
[IpeobpazoBanus npocteimmx TPUTOHOMETPHYECKUX BEIPAKEHHI.

* ApuMerHueckas u reomeTpHyecKast nporpeccus. ®opmyna n-eo 4dieHa u
CYMMBI # IIEPBBIX YNICHOB apU(PMETHUECKON U reOMETPUYECKO nporpeccui
Dynkyuu

" Ilonsatue Gynxumu. CriocoGsl 3amanus ¢ynkunn. O6nacTs onpeneneHus u
MHOX€CTBO 3HaueHu# pyHkuuu. I'paduk GyHKIHM.

* CpoiicTBa  (YHKUWIA: MOHOTOHHOCTH, UYETHOCTH U HEYETHOCTD,
NEPHOMIHOCTh,  OrpaHHYeHHOCTh. IIpOMEXyTKH Bo3pacTaHust W yGbiBaHus,
HauOOJbllee W HaWMeHblIee 3HAYEHMS, TOYKH dKcTpeMyma. CBsA3b Mexay
CBOMCTBaMHU QYHKIUH U ee rpadHKoM.



* Omnpenenenne, OCHOBHBIE CBOHCTBA M rpadukm DIIEMEHTAPHBIX (YHKIHIA:
JIMHEWHOMW,  KBaJ(paTHYHOM, CTeNeHHOI, TUMepOoNNUecKol, MoKa3aTebHOIH,
nlorapu(pMUYECKO#, TPUTOHOMETPHYECKHUX.

Ypaenenun u nepasencmea

" Ypasuenue. Kopuu ypasHeHus. Meromsl peruenus paluMOHaTbHBIX,
NOKa3aTebHbIX,  JIOrapuPMUYECKHX, HPPAUMOHAIBHBIX, TPUrOHOMETPHUUECKHX
ypaBHeHHH. CHCTeMBbl YpaBHEHWUH U HEPaBEHCTB. Pelenus cucTeMsbl

* Hepasencrtpa. Peluenue HepaBeHCTBA. PannonanbHblie, MokasaTenbHEIE,
norapuMuUecKue HEpaBeHCTBA. IIpocreiimue MppaLuOHaIbHbBIE "
TPUTOHOMETpHYECKHE HepaBeHCTBA. Vcnonb3oBanue CBOMCTB U rpadMkoB ByHKIMIA
NPy pelIeHUH HepaBeHCTB. MeTo HHTepBAaJIOB.

" Cucremsl ypaBHeHuit. OCHOBHBIE NPHUEMBI PELICHHS CHCTEM YPaBHEHHIA:
MOJCTaHOBKA, aliredpanyecKoe CIOXeH e, BBEEHUE HOBBIX [TEPeMEHHBbIX.

" IlpuMeHeHne MaTeMaTHYeCKHX METONOB ISl pELIEHHS coJleprKaTelbHbBIX
3ajad: Ha BUKCHME, Ha paboTy, HA CJOXKHbBIE NPOLEHTHI, HA AECATHUHYIO bopmy
3aIMCH YHCJ1a, HA CMECH U CILJIABBbI.

INemenmsl MaMeMAMU4ecKozo aHaIu3a

® llonsitre o npomsBoaHOM GyHKIMH, HU3HYeCKUii 1 reOMEeTPUYECKHH CMBICIT
MPOM3BOJIHOH. ~ YpaBHEHHe KacaTelbHOM K  rpaduky ¢Gynkuuu. Tabnuna
MpOW3BOAHBIX. IlpousBonHble CymMMBI, pasHOCTHM, TPOM3BENEHHsS, HACTHOIO.
IIponsBoaHbBIE OCHOBHBIX 3IIEMEHTAPHBIX (YHKIHMIA. [IpumeHenne npou3BOAHON K
UCCIIe/IOBAHHUIO QYHKIIHH U IOCTPOEHHUIO IpadHKOB.

= JlocTaTo4HOE yClIOBHE BO3pAaCTAHMUS (YObIBanus) GyHKLMKM Ha MPOMEKYTKE.
[lonatne sKkcTpemyma (yHKIHH (reopema ®epma). J[loctaTouHoe yCiIOBHE
dKcTpemyma. Hanbonbiee u HaumeHblee 3nauenne GpyHKIUM Ha IIPOMEXYTKE.

* IloHsTHe 06 ompeseneHHOM HMHTerpate Kak MIOMIAH KPUBOJIUHEHHON
Tpaneuuu. IlepBooGpasuas. IlepBooGpaszHas cymMbl bynkumit. IlepsooGpaznas
pOU3BENCHHUs QyHKIUM Ha ducio. Popmya HetoTona-Jleii6uura.

I'eomempusn

* IlnanumMerpus. OCHOBHBIE CBOMCTBA NPOCTEHIIMX TeOMETPHYECKUX (BUTYD.
['eomerpudeckue MIOCTPOSHHSI Ha TUIOCKOCTH. YeTblpexyroiabHuKy.
Mmuoroyronsuuku.  Pemenne TpeyronbHuKoB.  Ilnomanu mmockux  duryp.
LentpanbHble M BoucaHHBIE yIBL. OkpyxHocts u kpyr. KacatenpHas k
OKpPYXHOCTH. [lyra okpysxHoctu. Cekrtop J[nuna OKPYXHOCTH M JJIMHA JYI'H
OKPY)KHOCTH. Panuannas mepa yrma. JlexaproBsr KOOpPAMHATEl Ha IIOCKOCTH.
Dopmyna pacCTOSHHUSA MEKIY ABYMS TOYKAMHU [LIOCKOCTH. YpaBHeHHEe OKPYKHOCTH.
BekTopsl, onepanuu Haj BekTopamu. IIpeobpazosanust duryp. Iono6ue. [Mogo6HbE
¢urypsl. OTHOLIEHHE TUTOMAEH ONOGHBIX ¢uryp. Teopema [Tucaropa. CgoiicTso
ME/IHaHbl PABHOOEAPEHHOTO TPEyroNbHUKA W MPAMOYTOIBHOIO TPEeYroJbLHUKa,
NPOBEICHHOH M3 BEPLUMHBI IPSMOIO yIiIa.

" CrepeomeTpus. AKCHOMBI CTepeoMeTpHH. [lapannensHocTs npsAMBIX ©
MIIOCKOCTEH. Yron mnpsaMoil ¢ TIUIOCKOCTBIO. [lepnenukynsp K IUIOCKOCTH.
lByrpannble yrisl. JIuHeHbIid yroil AsyrpanHoro yrna. [lepnenmukynspHocTs
MpAMBIX W TIOCKOCTeH. Teopema o Tpex meprneHmukyspax. Muororpanuuku. Tena

10



BpaieHus. M3obpaxkenue npocTpaHCTBEHHBIX (GUryp Ha rUIOCKocTH. O6BEMbI Teu.
[Tnomanu nosepxuocreii Tes.
Teopusn eepoamnocmeit u cmamucmuka

* Omnwucarenshas craructuka. Coyuaiinas M3MeHYMBOCTh.  Cryuaiinble
COOBITHS M BEpOATHOCTh. MaTeMaTHYecKoe OIMUCaHue CIIly4YalHbIX SIBIEHHMH.
BepositHocTn  citydaiinbix  cobbithit.  CriokeHue wu YMHOXKE€HHE BEpOSITHOCTEH,
OnemenThl KoMbuHaTOpHKH. [ 'eomeTpuyeckas BepOSATHOCTh. Mcnbitanus bepuyiuu.
Crnyuaiinble  BemmumHbl.  UHCIOBBIE  XapaKTEPHCTHKH CIIy4aiiHBIX  BEITUYHH.
CryyaiiHble BeJIMYMHBI B CTATHCTHKE.
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