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Hacrosimast npporpamma  o0meo0Opa3oBaTelbHOTO — BCTYNHTEIBHOTO — HCIBITAHHS
paspaboTaHa B COOTBETCTBHH ¢ PeiepabHBIM rOCy1apCTBEHHEIM 00pa30BaTEIbHBIM CTAHIAPTOM
cpenHero o0mmero oOpa3oBaHus H '

DenepanbHBIM IOCYIaPCTBEHHBIM CTAHIAPTOM OCHOBHOT'O 00111ero 00pa3oBaHusi ¢ y4ETOM
He0OX0IMMOCTH COOTBETCTBHS YPOBHIO ciioskHOCTH EI'D mo MaTemaruke.

Ilenb 3K3amMeHa — yCTaHOBHUTH YPOBEHE 3HAHHH a0OHUTYPHEHTOB IT0 MaTeMaTHKe.

BerynurenbHbI  3K3aMeH 1O MaTeMaTHKe IIpH  IOCTYIUIGHHH Ha IPOTPaMMEI
OakanaBpHaTa MHpPOBOJHUTCS I aOHTYpHEHTOB, MMEIOIIMX IIpaBO CIABaTh BHYTPEHHHE
BCTYIIHTENbHBIC HCILITAHHS, NPOBOAMMEIE AKaJeMHEH CaMOCTOSTENBHO, B COOTBETCTBHH C
ITopsinkom npuema Ha ofydyeHHe 110 00pa3oBaTENbHBIM IIPOTPaMMaM BEICIIETO 0Opa3oBaHUA —
nporpaMmaM OakanaBpuara, IIporpaMMaM —CHEIHANUTeTa, M[POrpaMMaM MaruCTpaTyphl,

YTBEDXKIEHHBIM @pHKa3oM MuHuCTepcTBA HayKH M BEIcmero obpasoBaHus Poccuiickoit

Oeneparuu ot 21 aBrycra 2020 r. Ne 1076.

TpeboBaHHs K YPOBHIO NOATOTOBKH A0HTYPHEHTOB

Ha sk3amMeHe mo maTeMaTHKE HOCTYII&IOIHI/Iﬁ B BBICIIEC y‘-ICﬁHOB 3aBCICHHE OJDKEH

ROKaAzamu:

a) 4YeTKoe 3HAHHE MaTEMaTHYECKHX OINpEIENeHUuH M TeopeM, IpeayCMOTPEHHBIX

HpOI’paMMOﬁ, YMEHHE TPUMEHATEL UX C JOCTAaTOYHBIM OCHOBAaHHEM IIPH PEIICHHH 3a1a4,

6) YMEHHE TOYHO U CXKaTO BbIpaXXaTk Mar€eMaTHYECKYHO MBIC/Ib B IIMCBMEHHOM H3JIOKEHHH,

HCIIOJIB30BaTh COOTBETCTBYIOIIYKO CHMBOJIHKY,

B) YBEPEHHOEC BJIaACHHE MAaTEMaTHYCCKUMH 3HAHUAMH W HaBBIKaMH, NIPEOYCMOTPEHHBIMH

s =

IIporpamMMoii, yMEHHe HCIIONIb30BATh HX IPH PEIICHUH 3a1a4.
JIns BEIMOTTHEHUS MHCEMEHHON pabOoThI AK3aMEHYIOIIHHCS TOTDKEH YMentb:

1) BemonHATE (0e3 KalnbKynsTopa) AeHCTBUS Ha/l YHUCIAMH H YHCIIOBBIMH BbIPaKEHHSIMHU;

Hp606paSOBLIBaTB 6YKB6HHI:IC BBIPAXXECHHA; IIPDOU3BOOHUTE OIICpPAIllHH

Haa BEKTOpaMH (CJ’IOH{eHHC, YMHOXXEHHE Ha YHCIIO, CKalldApHOE™ npomne):[eHHe);

IIEPpEBOIUTh OOHH €OHHHIIBI U3MEPEHHA BEJIMYHWH B IPYTHE,

2) cpaBHHMBaTh 4HCIa M HAXOAUTh MX NpHOMDKEHHBIe 3HadeHHs (0e3 KaubKyIsTopa);

JOKa3bIBaTh TOXKAECTBA H HEPABEHCTBA AJIA 6yI{BEHHLIX BBIpa}ICCHHﬁ;



3) pemath ypaBHEHHs, HEPaBEHCTBA, CHCTEMBI U HCCIIE0BATh MX PELIEHHMs; HCCIIE0BATh
(yHKIUH; CTPOUTH IpahUKH (GYHKUHH H MHOXKECTB TOYEK Ha KOOPAHMHATHOW IUTOCKOCTH,

3aJaHHBIE YPaBHECHHUAMHA H HEPABEHCTBAMHU C napaiv;e’rpaMH;

5) wm3o0paxaTb reoMeTpHYeCKHe GHUIYphl Ha YepTexe; JeslaTh JOIOJIHUTEIBHBIE
[IOCTPOEHHS; CTPOMTH CEYEHHs; MCCIIe0BaTh B3aHMHOE paclONOXKeHHE (UIyp; IPUMEHSTH

[IPU3HAKH PaBEHCTBA, 0100 QUTYp M UX IPHHAUICKHOCTH K TOMY HJIH
HHOMY BHJIY;

6) 1M0JIb30BaTHCS CBOMCTBAMH 4YHCEJ, BEKTOPOB, (PYHKIHMH M HX rpa(HKOB, CBOHCTBAMH

apuMeTHUeCKOH U TeOMEeTPHYECKOH IIPOrpeccuii;

7) MONB30BATECS CBOMCTBAMH IeOMETPUYECKHX (DHTYp, X XapaKTEPHBIX TOYEK, IMHHH H

yacTei, CBOMCTBAMH PaBEHCTBA, TOI00HA H B3aHMHOTO PACIIONOKEHHs QUTYD;

8) mnosb30BaThCs COOTHOLIEHHSIMH M (OpPMYJTaMH, COIACpPKAIIUMH MOIYJH, CTENEHH,
KOPHH, JOrapH(pMHUECKHEe, TPUTOHOMETPHYCCKHE BBIPAKEHHS, BEIMYHHBI YIJIOB, JUIMHEIL,

JI0IIa I, 00BEMEL,

9) COCTaBJIsAITE YPaBHCHHS, HCPABCHCTBA H HAXOOWTH 3HAYUEHHA BEJIIMYHH, HCXOIA H3

YCJIOBHA 3aJa4H;

10) H3JlaraTb U OQOPMHHTB PEIICHHE JIOTHYECKH NIPaBUIIBHO, IIOJHO H IIOCIEN0BATEIBHO,

C HGOGXOHHMB[MH IMOJACHCHHSIMH.

Copep:xanue nporpamMmsbl
Auaredpa

1. Yucna, KOpHH H CTENCHH
1.1. Iensle yncna
1.2. CreneHb ¢ HATYpallbHBIM [10Ka3aTelleM
1.3. JlpoOu, NpoueHThl, palliOHAJIBHEIE YHCIIa
1.4. Cremnens ¢ meNbIM MOKa3aTeIeM
1.5. Kopens cTenesu n > 1 1 ero cBoicTea
1.6. Crenens ¢ parioHAIBHBIM [IOKa3aTeNEeM H €€ CBOICTBA
1.7. CgoiicTBa cTeleHH ¢ AeHCTBUTEIHHEIM ITOKa3aTelIeM

2 OCHOBEI TPHTOHOMETPHH
2.1. CuHyc, KOCHHYC, TAHT€HC, KOTAaHT€HC IIPOHU3BOJIBHOTO yIila
2.2. PanuanHas Mepa yria

2.3. CHHYyC, KOCHHYC, TAHT€HC H KOTaHI'€HC 4YHCIIa



2.4. OcHOBHEIC TPHTOHOMETPHYECKHE TOXKIECTBA
2.5. @opmynsl IpUBEACHUS
2.6. CuHyc, KOCHHYC ¥ TAHTEHC CYMMBI H Pa3HOCTH JIBYX YTJIOB’
2.7. CuHYC M KOCHHYC IBOHHOTO yriia
3. Jlorapumer
3.1. Jlorapu¢m uucna
3.2. Jlorapudwm mpou3BeneHHsA, YACTHOIO, CTENEHH
3.3. JlecATHYHBIH ¥ HATYpaIbHEIH JTOrapuMEL, YHCIIO €
4. IIpeoOpa3zoBaHus BeIpaKeHHH
4.1. IlpeobpasoBaHus BbIpaKCHHUH, BKIIOYAOIUX apH(MEeTHIECKHE OllepalliH
4.2. Ilpeobpa3oBaHHs BBIPAXKEHHH, BKIIOYAIONIMX OIEPAIIHIO BO3BEJCHHS B
CTETIeHb
4.3. Ilpeobpa3zoBaHHs BEIPOXEHHH, BKIFOYAIOIIHX KOPHH HATYPAILHON CTENEHH
4.4. Tlpeobpa3oBaHUS TPHTOHOMETPHYECKHX BBIPAXKEHHH
4.5. IlpeobpazoBanue BBIPAKECHHH, BKJTIOYAIOIIHX ollepar{Io
norapu(MHpPOBaHHA
4.6. Mopnyns (abcorOTHAS BEJIMYHHA) YHCIA

YPaBHeHHH H HEPpABEHCTBA

3

5.1.
5:2.
5.3
. 5.4.
3.5.
5.6.
5.7.
5.8.
3.9.

YpaBHEHHUS

KBanpaTHble ypaBHEHUS

PaunonansHbIe ypaBHEHHUS

WppanuoHansHele ypaBHEHHA

Tpuronomerpuueckue ypaBHEeHHS

[TokazarenbHEIC YpaBHEHHUS

Jlorapu¢pMuyecKue ypaBHEHHS

PaBHOCHIIBHOCTh YpaBHEHHH, CHCTEM YpaBHEHHIA
IIpocTeiimue cucTeMbl ypaBHEHHM ¢ IBYMS HEM3BECTHBIMH

OcHOBHBEIE TIpHEMBI pENIEHHs CHCTEM YpaBHEHHi: IOJICTAaHOBKa,

aﬂreﬁpam{ecrcoe CJIOJKECHHE, BBEACHHEC HOBBIX IICPEMEHHBIX

6.

6.1.
6.2.
6.3.
6.4.

Hepapenctpa

Ksanparnsie HepaBeHCTBa
PanmonanbHbBIE HEpaBeHCTBa
[TokazarenbHble HEPABEHCTBA

Jlorapudmuyeckue HepaBeHCTBA



6.5. CucreMBbl TMHEHHBIX HEPABEHCTB

6.6. Meron UHTEPBAIOB

DOyHKUHH

7 Onpenenenue u rpapuk GyHKIHUHA
7.1. ®yukuwus, o01acTh onpeneneHus QyHKIHH
7.2. MHOXeCTBO 3HaUeHHUH QYHKIHH
7.3. TD'pabux dyakiun. [IpuMeps! QyHKIIHOHATBHBIX 3aBHCUMOCTEH
7.4. B peampHBIX IIpOLiEcCax U SBJIECHHAX
7.5. IlpeobpazoBaHuss rpadHKOB: TMapaJJIeIbHBIH IIEPEHOC, CHMMETPHS

OTHOCHTENIFHO OCe# KOOpAMHAT

8. DneMeHTapHOE HcceI0BaHHe (QyHKIMH
8.1. MonoTtorHOCTE (hyHKIHH. [IpOMeXyTKH Bo3pacTaHHs U yOBIBaHHs
8.2. YeTHOCTH U HEYETHOCTh (DYHKIIHH
8.3. TlepuoamyHOCTh QYHKIHH
8.4. OrpaHuyeHHOCTDH QYHKIHH
8.5. Touxu skcTpeMyMma (JIOKATLHOTO MAKCHMYMa B MHHHMYyMa) () yHKIIHH
8.6. Haubonrpinee n HauMeHbIIee 3HAUYSCHUS (PYHKIHH

A OcHOBHBIE 37IeMEHTapHbIe (HYHKIHH
9.1. Jluneitnas QyHkims, ee rpadux
9.2. Ksagparuynas GyHkius, ee rpaduk
9.3. Crenennas (yHKIHS C HATYPATBHBIM ITOKa3aTeneM, ee rpaguk
9.4. Tpuronomerpuyeckue GYHKIHH, HX TpaduKu
9.5. TlokasarenbHas QpyHKuHs, ee rpaQuk

9.6. Jlorapudmuueckas QyHKIH, ee rpaduK

Hauana MaTeMaTH4eCKOIro aHATH3A
10. Tousmue ougghepenyuposanus.
10.1. TToHsTHE O IPOU3BOAHOM (YHKIIMH, TEOMETPHYECKHIL CMBICII TPOM3BOIHON
10.2. Ouznyeckuil cMBICI IPOU3BOJHOM, HAX0KIEHHUE CKOPOCTH JUIs Mpolecca,
3ananHoro GopMymnoi uim rpadhuKoM

10.3. VpaBHeH#e KacaTeIbHOM K rpaduky QyHKIHN

10.4. TIpon3BoaHble CYMMBI, PA3HOCTH, IIPOH3BEIEHHS, YACTHOIO

10.5. Ilpou3BonHble OCHOBHBIX 3JeMeHTapHbIX  QyHKImH. Ilpumenenue

IIPOM3BOJIHOM K HCCIIEIOBAHUIO (DYHKIHHA B TOCTPOSHUIO IpahHKOB



10.6. Bropas npou3Bo/iHas u ee GU3HIECKHN CMBICIT

10.7. IlpuMeneHHe NPOU3BOJHONH K HCCIEJOBAHHIO (YHKIUH U TOCTPOEHHIO
rpaduk '
I'eomerpus
11. Ilnanumerpus
11.1. TpeyronbHHK
11.2. ITapanienorpamm, IpsMOYTOJIBEHHK, pOMO, KBaJpaT
11.3. Tpanemus
11.4. OKpy>XHOCTB ¥ KpyT
11.5. OKpy>KHOCTb, BIIMCaHHAs B TPEYTOJIBHHK, H OKPY/KHOCTE, OIIMCAHHASA OKOJIO
TpeyroJbHHKA OITMCAHHAsl OKOJIO TPEYroJbHHUKA
11.6. MuoroyronsHuK. CyMMa yTJI0B BEIMYKJIOIO MHOTOYTOJIBHHKA
11.7. IlpaBunbHEIE MHOTOYTOJIEHHKH.
11.8. BrnucanHasi OKpY»XHOCTb H OTIHCaHHAs
12. IIpsiMBIe W NJIOCKOCTH B IPOCTPAHCTBE
12.1. Ilepecekaromuecsi, napaulelbHble M  CKPEIIMBAIOIIMECS  MpPSIMBIE;
NEPIEHIUKYISIPHOCTE [IPSMBIX
12.2. TlapannenbHOCTh NPSMOH H IJIOCKOCTH, IPH3HAKHA U CBOWCTBA
12.3. [lapannensHOCTH MIOCKOCTEH, NPU3HAKH U CBOMCTBA
12.4. IleprieHAUKYISIPHOCTh IpSMOH ¥ TIJIOCKOCTH, INPH3HAKH W CBOWCTBA;
NEpPNEeHINKYISIP ¥ HaKJIOHHAs; TeopeMa O TpexX IepIeH THKYIIspax
12.5. IleprieH IMKyApHOCTH IIOCKOCTEH, MPU3HAKK M CBOMCTBA
13. MHororpanHHKH X
13.1. Ilpu3ma, ee ocHoBanus, OOkoBEIe pedpa, BbIcOTa, DOKOBAs IIOBEPXHOCTE;
npsiMasi Ipu3Ma; NpaBUIbHAs IPU3Ma
13.2. Tlapannenenunen; kyo; cuMmMeTpus B KyOe, B [lapannenenumnene
13.3. Ilupamuia, ee ocHOBaHHe, O0KOBBIE peOpa, BEICOTA, OOKOBasi IOBEPXHOCTE;
TpeyroiabHas IMpaMK/ia; IPABUIIbHAS THPAMHU/IA
13.4. Ceuenns xy0a, IpU3MBL, THPAMHU/IEI
13.5. IlpencTaBieHne o IPaBUILHEIX MHOTOTpaHHHKaX (TeTpaszip, Ky, oKTasp,
JOZIEKas [P ¥ MKOCA3IP)
14. Tena ¥ IOBEpXHOCTH BpallleHUs
14.1. Ilmnmunap. OcHoBaHME, BBICOTa, OOKOBas MOBEPXHOCTH, 0Opa3syromas,

pa3BepTKa



14.2. Konyc. OcHoBaHue, BBICOTa, OOKOBas IIOBEpXHOCTh, 0Opa3yroimasd,
pa3BepTKa

14.3. llap u chepa, uX ceueHHs

13, W3mepeHne reoMeTpHYEeCKHX BEITHYHH

15.1. BenmuuuHa yria, rpalycHas Mepa yria, COOTBETCTBHE MEKIY BEIHYHHOM
yIJla ¥ AIHHOM IYTH OKPYKHOCTH

15.2. Yron Mexmy TMpsMBIMH B IIPOCTPAHCTBE; YIoJ MEXAY IpAMOH H
IJIOCKOCTBIO, YTOJI

15.3. JlniuHa oTpe3ska, JIOMaHOH, OKPY>KHOCTH, IIEpPUMETP MHOIOYTOJIbHHKA

15.4. PaccTosiHME OT TOYKH IO NpPSMOH, OT TOYKH O IJIOCKOCTH; PAaCCTOSHHE
MEXIYy MapaielbHEIME M CKPCIUBAIOIIMMHCS IPSAMBIMH, PAcCTOSHHE MEXIy
napauielbHEIMH IUIOCKOCTSMHI

15.5. IInomanp TpeyrojapHUKa, IapajuIeIOrpaMMa, Tpaleluy, Kpyra, CeKTopa

15.6. ITnomans noOBEPXHOCTH KOHYCA, IMIIMH/PA, chepsl

15.7. Obvem kyOa, npsiMOYTOJIBHOIO IapajulelienuIiesia, MUpaMHuIbl, IIPU3MEIL,
IUIHH]pa, KOHYyca, Iapa

16. KoopaunaTe! ¥ BEKTOPEHI

16.1. JlekapTOBBI KOOPIMHATHI HA IVIOCKOCTH U B IIPOCTPAHCTBE

16.2. ®opMyiia pacCTOSIHHS MEKIY IBYMs TOYKAMU; ypaBHEHHE cepbl

16.3. Bektop, MOJ1yJlb BEKTOpa, PaBEHCTBO BEKTOPOB; CIOKEHHE BEKTOPOB H
YMHOKEHHE BEKTOpa Ha YHCIIO

16.4. Konnuneapusle BeKTOpHL. Pa3noxeHue BeKTOpa 0 JBYM HEKOJIITHHEAPHBIM
BEKTOpaM

16.5. KommianapHeie BEKTOPBL. Pa3znoxenue 1o TpeM HEKOMILIaHApPHBIM
BEKTOpaM

16.6. KoopnuHaTEI BEKTOpA; CKAIpPHOE IIPOM3BEICHHE BEKTOPOB; YIOJ MEXKIY

BEKTOpaMH

DJieMeHThI KOMOMHATOPHKH, CTATHCTHKH H TEOPHH BepPOATHOCTeH
17. OneMeHTHI KOMOHHATOPHKH
17.1. [loouepenHbIii ¥ OTHOBPEMEHHEIH BEIOOD
17.2. @opmyiibl yHclia coyeTaHui H nepectaHoBok. buaoM Herorona
18. DJIEeMEeHTBI CTATHCTHKH
18.1. TabnuuHoe U rpaduyecKoe NpeICTaRIEHUE JTaHHBIX

18.2. YucnoBsie XapaKTEepUCTHKHU PSIOB JaHHBIX



19. DJIeMEHTHI TEOPHH BEPOATHOCTEH
19.1. BepostHOCTH COOBITHH.

19.2. Anrebpa coOBITHIA.

TpeboBanus npH caade 3K3aMeHa 110 MaTeMaTHKe

1. OK3aMeH NPOBOJUTCS B MHCEMEHHOM opMe.
2 [IpomOmKUTENNEHOCTE  BCTYHNHTEIBHOIO  9K3aMeHa 10  MaTeMaTHKe
COCTaBIsAET 235 MUHYT.

Ok3aMeHallMOHHBIH Ouner comepkuT 19 3amaHmii (3amad), COOTBETCTBYIOIMHX
cozepxkaHuio TeM nporpaMmel (m. II). IlepBas yacTe comep)kuT 8 3amaHuii ¢ KpaTKHM
OTBETOM B BHJIE 1[€I0I0 YHCIIa HIIH KOHEYHOH AecaTHYHOM ApoOu. Bropas yacTs conepkut
4 3amaHus NOBBIICHHOTO YPOBHS CIIOXKHOCTH C KPaTKHM OTBETOM B BHIE IIEJIOr0 YHCIIA
HJIA KOHEYHOH IecATHYHOH ApoOu. TpeThio yacTh 9K3aMeHAIIMOHHON pab0oThl COCTABIISIOT
7 3anmaHuii ¢ pa3sBEpPHYTBHIM OTBETOM IOBBIIIEHHOIO YPOBHS CJIOKHOCTH (IIOJIHAS 3aIIHCh
penieHus ¢ 000CHOBaHMEM BHINTOJIHEHHBIX AeicTBHIT). Bee 3a1a4n cTporo cOOTBETCTBYIOT
IIPUMEPHOH INporpaMMe I0 MaTeMaTHKe Ul NOCTYHAIOIIMX B POCCHIfCKHE BBICIIHE
y4ueOHble 3aBefieHus B 2024 rony.

3 [Toctynmarommyie MOTyT TNOJB30BaThCs JIMHEHKOM, He cojepkamiei
CIIPaBOYHOH MH(MOPMALIUH, IS IOCTPOCHHS YepTekeil H PHCYHKOB.

4. AbuTypHeHTaM 3arpeliaercss UMeTh IpH cede M HCIO0Ib30BaTh CPeICTBa
CBA3H H  OJIEKTPOHHO-BBIYHMCIMTEIBPHOM TEXHHUKH, 3@ HCKIIOYEHHEM CIIy4aes,
YCTaHOBJICHHEIX HOPMAaTHBHBIMH IIPAaBOBLIMHU akTaMH Poccuiickoii @eneparuu.

5. Ilo oxOHYaHWHU BBINOJHEHHS 33JIaHMs HK3aMeHaIlMOHHAs pa601:a CHacTCA

yjieHaM DpUEMHON KOMHCCHH.
6. [Ipy 1npoBeneHHMH BCTYNHTEIBHOTO MCIBITAHHA C HCIOJH30BAHHEM
JUCTAaHIIHOHHEIX TEXHOJIOTHH, TUCBMEHHAS YaCTh 3K3aMEHa COXPaHSAETCS U OTIPABIIIETCS

IIOYTOBBIM COOGI.IICHI/ICM Ha ITo4Ty HpHeMHOﬁ KOMHCCHH.



O6pa3zen KOHTPOJIBHO-H3MEPHUTEIbHBIX MATEPHAJIOB.

Yacre 1

Croponsl napamienorpamMMa paBabl 24 1 27. BricoTa, omymeHHas Ha MEHBILYIO
U3 3THX CTOpoH, paBHa 18. HaiijuTe BBICOTY, ONYNIEHHYI) Ha OONBIIYIO CTOPOHY

napaleorpaMma.

Jaus! Bektopet @ = (1:2),b = (3: = 5) u & = (—2: 6). Haitoure nnuny

BekTOpa @ + b — €.

CropoHB! OCHOBaHHSA IIPABUIBHOMH IECTUYTOJBHOH ITHPaMU/Ibl PaBHbI 22,

Ookogele pedpa paBHbl 61. Hafinute miomane 60KOBOH MOBEPXHOCTH 3TOH MUPAMHUIBL.

Ha sx3amen BeiHeceHo 60 BompocoB, AHApeH He BeIy4YHJ 3 w3 HuX. Hafinurte

BEPOSATHOCTH TOT'O, YTO EMY IONAIETCS BBlyYEHHBIH BOIIPOC.

B smmke yeThIpe KpacHBIX M TPU cHHHX (iomacTepa. @romacTepel
BBITACKHBAIOT 110 OYepeId B cllydaiiHoM mopsake. KakoBa BEpOATHOCTE TOr0, YTO

NepBbIi pa3 CHHUH (IioMacTep MOSBUTCS TPETHHM IO CUETY?

> EY

HaiinuTe KOpeHb ypaBHEHHUS

Hajiinute 5cos2a, ecnu sina = —0,2

Ha pucynke u3o0paxén rpadpuk QyHKIHH y = f(X) 1 OTMEUEHBI IEBITh TOYEK Ha

ocH abcmmcc: X1, X2, X3, X4, X5, X6, X7, X8, X9. B CKOJBKHX W3 3THX TOYEK IPOH3BOJIHAS

byHkuH flx) oTpunatensHa’?
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Yacrn 2

HesaBucumoe areHTCTBO HaMepeHO BBECTH PEHTHHI HOBOCTHBIX M3JI@HHM Ha OC-
HOBe IMoKazateneit HMHGOpMAaTHBHOCTH In, omepaTHBHOCTH Op U OOBEKTHBHOCTH Tr
nyonmukanuid. Kaxapii nokazatenb — Hel0oe YHCJIo OT -2 110 2.

CocTaBHTENTH pelTHHTa CYHTAIOT, YTO HH)OPMATHBHOCTD IYONHKAIHA [IEHHTCS
BTpPO€, a OOBEKTHBHOCTH — BJIBOE JOpPOKe, 4eM ONepaTHBHOCTh. 1akuMm oOpazoM,

(hopmyIna mpuHSIIa BUT

_ 3In+0p+2Tr
- A

R

Halinure, xakuM OOMKHO OBITH 4HCIO A, YTOOBI HM3JaHHe, y KOTOPOTO BCE

NOKa3aTely MaKCHMaJIbHBbI, MOIy4YriI0 061 pedtHHr 30.

B 2008 roxy B ropoackom kBapTtaie npoxusano 40000 genosex. B 2009 roxy, B
pe3ysbTare CTPOUTENBCTBA HOBBIX JOMOB, YHCIO KUTelied BbIpocio Ha 8%, a B 2010
rony — Ha 3% no cpaBHeHHIO ¢ 2009 romom. CKOIBKO YETOBEK CTANO MPOKHUBATEH B

kBaptaie B 2010 roay?

Ha pucynke u306paxén rpadpuk Gpynkimu f{x)=ax’+bx+c, rae uucna a, b u ¢ —

nensie. Haiiure f(] 43




-
e SO
[

Haiimute HambonpIee 3HaueHHEe QyHKIHH

_ x%+36

X
Ha oTpeske [-17;-1]

Yacrs 3

a) Pemnre ypaBHeHHe €0S2x =1 — cos(g —x)

6) YkaXuTe KOPHH 3TOTO YpaBHEHUsI, IPHHAJIEXKAIIHE IIPOMEXKYTKY
5T

-5 —m)

Jlmana pebpa xyba ABCDA1B1C1D; paBHa 1.

a) Jlokaxwure, gro Touku B 1 C| paBHOyateHs! oT miockoctd ACD;

©) Haiinute paccrosHue oT BepmuHb! B 1o miockoctd ACD).
Pemute HepdBeHCTBO

‘ ¥ [ — 10x]
(t+ Dy =36 € e,
(x ) R B {(x-+7x+6)-

B mrone 2016 roma muianupyeTcs B3sATh KpeIUT B OaHKE Ha YETHIPE I0/la B pasMepe
S mnH pybnei, rae S—iesioe 4ucI0. Y CIOBHS €ro BO3BPaTa TAKOBBI:

— K&Kl sHBapb OONT yBeauuuBaeTcs Ha 20% 1O CpaBHEHHIO ¢ KOHIIOM
IpeIBLIYIIEro roaa;

—C (beBpaJ'[ﬂ 10 HIOHB KaXJI0r0 roja HeoOX0JHMO BRIIIIATUTE YaCTh J0JIIa;

— B HIOJIE KaXXJIOT'0 I'0J1a JOJIT I0JDKEH COCTaBIISTh YaCTh KPEMTa B COOTBETCTBHHI
CO chenyromei TadmuueH.
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Mecsaninnroa | Hioas Hromn Hrons Hroms Hroms

2016 2017 2018 2019 2020
Homar (8 Mau | § .| 6,75 0,45 0,28 0
pvoeii)

Haiinute HauMmeHbIIee 3HaYeHHE S, IPH KOTOPOM 00IMas CyMMa BBIIUIAT OyAeT
Oonbe 10 MiH. pybneit.

Otger.

B npasuneHo# TpeyronasHoi npusme ABCA1B1C1 ctopona ocHoBanus AB paBHa
3, a GoxoBoe pebpo AA1 pasro V2. Ha pé6pax AB, A1B1 u B1C1 otmeuens Touku M, N
u K cootBeTcTBeHHO, npuueéM AM=BIN=C1K=1.

a) [Iycte L— Touka nepeceyenus miockoctd MNK ¢ pedpom AC. Jlokaxkute, 4To
MNKL— xBanpar.

0) Hadinure nnoimans ceyeHHs: Npu3MbI 110ckocTeio MNK.

Haf;I,[[I/ITe BC€ 3HA4YCHHA NNapaMeTpa d, IIPH KaXXI0M H3 KOTOPBIX CHCTEMA

YpaBHEHHUH

" “
X4y =2a,
2vv=2a-—1

UMEET POBHO J1Ba penteHus. [IpomiumrocTpupyiite pemenue rpahu4ecKH.

ITo kpyry B HEKOTOPOM MOPSIJIKE [0 OJHOMY pa3y HallHCaHbI HaTypaJIbHi;Ie qHcIia
oT 9 o 18. Jlns ka0t H3 AECATH ITap COCCIHUX YHCEl HAILTH HX HaHOONBIIHA OOIHii
JIEIIHTEN.

a) Morio i MoIy4uThCs Tak, YTO BCe HAUOOIbIIHe 00IHe NeTuTeH paBHe! 17

6) Moro mu IIOJIYYHTECA TakK, 94TO BCE HauOOIBIIHE O0IIHE JeTHTENH InomnapHo

s

pa3IHyYHEI?

B) Kakoe Hambonbplnee KONIHYECTBO MOMAPHO Pa3ziHYHBIX HAHOONBIIHX OONIHX

JEIHTEeNIeH MOTJIO I[IpH 3TOM HOJ'I}"—II/ITBCH?
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KPHTEPHH OLlEHKH 3K3aMEHAIlHOHHOI'0 0TBETA

. Pacnpenesienue 6a/1110B K 3a/1a4am .

Tun
3aganne banasi 3a/1aHUA

1 4
2 4
3 -+
4 -

THI 1
5 4
6 4
7 4
: 8 4
D 3
10 5

THI 2
11 5
12 5
13 6
14 6
15 6

16 6 T™HO 3
17 7

: 18 8 ;
19 9
100

Kaxnoe u3 3adanuii 1-12 cumtaercs BBIIOJHEHHBIM BEPHO, €CIH 3K3aMEHYEMBIH Hall
IIPaBHJIBHEIA OTBET B BHJIE LIEIOT0 YKCIIA HIH KOHEYHOH JECATHYHOH JIpoOH.

KonxyecTBo 6ay110B, BRICTAB/IEHHBIX 32 BBINOJIHEHHE 3a1aHuit 13—19, 3aBUCHUT OT NOJHOTEI
pelieHust ¥ IpaBUIbHOCTH 0TBeTa. O0IMe TpeOoBaHMA K BHIIIOJIHEHHIO 3aJaHUH ¢ Pa3sBEPHYTHIM
OTBETOM: PEIICHHE TOJDKHO OBITH MaTEMAaTHYECKH IPaMOTHBIM, ITOJIHBIM; BCE BO3MOKHEIE CIIy4aH
JOJDKHBI OBITH PacCMOTpPeEHBI. MeToab! pemeHus, GOopMEI ero 3amucH B GOPMBI 3alIHCH OTBETA

MOTYT OBITH pa3HBIMH. 3a pEIIeHHe, B KOTOPOM ODOCHOBAHHO TIOJNy4YeH NPAaBHIBHBIA OTBET,
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BBICTABIISCTCSA MaKCHMalIbHOE KOJIHYECTBO OallIoB. HpaBI/IJ'IbHBIi’JI OTBET IIPH OTCYTCTBHH TEKCTA

peruenus onenuBaercs 0 6amios.

3aoanue 13
CoaepixaHue KpuTepHsA Bbanaer
O60CHOBaHHO MOJIYYEHBI BEPHEIE OTBETHI BO BCEX IYHKTaX 6

OOOCHOBAaHHO MMOJIYY€H BEPHBIHA OTBET B OJHOM H3 IIYHKTOB;
IIOJTyYeHHBIE HEBEpHBIC OTBETHI CBSI3aHEI C BEIYHCIIEHHAMH, HO IIPH 3

3TOM HMEETCA BEPHA ITOCIECA0BATEIIBHOCTE BCEX IArOB PEIICHHA

Pemienue e COOTBETCTBYET HH OOHOMY H3 KpPHTCPHEB, 0

IIPUBEIEHHBIX BBIIIE

Maxcumanenstii 6ann 6
3aoanue 14
Coaep:kanne KpuTepus Bajuer
BepHoe mokazareibCTBO YTBEPIKAEHHS NYHKTa d ¥ 0OOCHOBaHHO 6
IIOJTy4eH BEPHEIH OTBET B IIYHKTE O
O60CcHOBaHHO MOJTy4Y€H BEPHBIH OTBET B MYHKTE 6 -

WJIN
HMeeTCs BEpHOE J0Ka3aTelbCTBO YTBEPKIEHHS NMYHKTa @ WU TIPH
00OCHOBaHHOM pEIIeHHWH IIYHKTa O TIOJy4YeH HEBEPHBI OTBET H3-3a

apupMeTHIeCKOM OIUOKH

HmeeTcst BepHOE J0Ka3aTeNLCTBO YTBEPKICHUS IIYHKTA d, 2

HJI s .

Ipy 00OCHOBAaHHOM pELIEHHH IYHKTa O IOJIy4eH HeBepHBIH OTBET
U3-3a apu(METHUECKOH OIIHOKH,

00OCHOBAaHHO TOJY4YeH BEpHBIH OTBET B TIyHKTEe 0O ¢

HCIIOTTB30BAHHEM YTBEPXOCHHUA IIYHKTA d, IIPH 3TOM IIYHKT @ HE BBIIOJHCH

Pemmenne He COOTBETCTBYET HH OJHOMY H3 KPHTEPHEB, 0

[IPUBENEHHBIX BBIIIE

MaxkcumanvHuiii oann 6
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3aoanue 15
Copep:xaHue KpHTepHS banasr
OBOCHOBAHHO TOJTY4EH BEPHEIH OTBET 6
OOOCHOBaHHO TMOJIY4YEH OTBET, OTJHYAKOUIMHCS OT BEPHOIO 4
HCKJTIOYCHHEM/BKIIIOYCHHEM TPAaHHYHBIX TOYEK,
HJIN
IIOJTyYeH HEBEPHBIH OTBET M3-32 BEIYUCIUTEIBHON OIMUOKH, HO IPH
5TOM HMEETCs BEpHas MOCIIEI0BATEIbHOCTh BCEX LIAr0B PEIICHHS
Pemenne He cooTBeTcTBYyeT HH OJHOMY M3 KpPHUTEpHEB, 0
IIPHBEIEHHEIX BEIIIE
Marcumanshstii 6ann 6
3aoanue 16 .
Cojepxanue KpuTepHs Basuisl
O00CHOBaHHO NOJIyY€H BEPHBIH OTBET 6
BepHo mocTpoeHa MareMaTHuecKas MOJENb, pEIIEHHE CBEIEHO K
HCCJIEIOBAHHMIO 3TOH MOJENIHN U IOIY4EeH pe3yabTaT: i
— HEBEPHBII OTBET M3-3a BBIYHCIUTEIBHOMN OIMHOKH;
— BEpHBIH OTBET, HO pelIeHHe HEA0CTaTOYHO 000CHOBAHO
Bepno moctpoena MmaTemaTWdeckas MoOJeNlb, peIIEHHE CBEICHO K 5
HCCIIEIOBAHHUIO 3TOH MOJIEIH, IPH 3TOM pPEIeHHE MOXKET OBITh HE 3aBEPIICHO
Penenne He COOTBETCTBYET HU OJTHOMY M3 KDHTEPHEB, 0
NIePeYHCIICHHBIX BEIIE
. Makcumanessiii 6ann 6
3aoanue 17
CoaeprxaHne KpuTepHs Bamisl
BepHoe N0OKa3aTEeNbCTBO YTBEPXKICHUS NMYHKTa d U 0OOCHOBAHHO 74
MOIy4€eH BEpHBIH OTBET B MyHKTE O
O60cHOBaHHO MOJTYYEH BEPHBIH OTBET B IIYHKTE O 5

WIIN
HMeeTcs BEpHOE JIOKa3aTeNbCTBO YTBEPIKIEHHs IYHKTA @ WU IIpH
000OCHOBaHHOM pEIIEHHWH IIyHKTa 0 TIOJy4eH HEBEPHBIH OTBET H3-3a

apudMeTHYeCKOH OmuOKu
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HMeercst BepHOE OKA3aTEIbCTBO YTBEPKACHHS IIYHKTA d, 3
150)151
pu 060CHOBAHHOM peIeHHH MYHKTa 6 MOJydeH HEeBepHbIH OTBET '
u3-3a apudMeTHIeCKOH OIHOKH,
NJIN
00OCHOBaHHO IIOJY4YE€H BEPHBIH OTBET B TIIYHKTE 6O C
UCIIOJIB30BAHUEM YTBEPIKJIEHHUS IIYHKTA ¢, TIPH 3TOM IIYHKT a HE BBHIIOJIHEH
Pemenue He COOTBETCTBYeT HH OJHOMY M3 KpPHUTEpHEB, 0
IIPUBEIEHHBIX BHIIIE
Makcumansnsiii 6ann i
3aoanua 18
Conepxanue KpuTepHs banasl
IIpoBeneno wccienoBaHHE CHCTEMEI, OOOCHOBAaHHO TMOJy4YeH 8
BEPHBIH OTBET, IPUBEIEH Ipadux
[lomy4en BepHBIH OTBET, HO HET CTPOroro 000CHOBAHHS 5
ITonmyyeH HeBepHBIl OTBET H3-32 BBIYMCICHHH, HO TIPH 3TOM
[IPOBEJ/IEH aHATH3 3aJ[a4d H NMOCTPOeHa WILTKOCTPAIIHA 3
[IposBneHO MOHMMaHUE IOCTAHOBKY 3a7a4yl ¥ BEPHO yKa3aHbI LI1ard 2
pelIeHus
Pemenne He COOTBETCTBYET HH OJHOMY H3 KPHTCPHEB, 0
IIPUBEIEHHBIX BBILIE
Maxcumanenotii 6ann 8
3aodanue 19
Copep:xanne KpuTepHus Banasl
OO6ocHOBaHHO IIOJIyYCHEI BEPHEBIE OTBETHI B ITYHKTAX ¢, O U 6 9
OBOCHOBaHHO IOJIy4eH BEPHBIH OTBET B MYHKTE 6 H 000OCHOBAHHO 6
NOJIy4eH BEPHBIN OTBET B IIyHKTaX a UK O
O60CcHOBaHHO MOIyYEHB! BEPHBIE OTBETHI B IYHKTaX d U 6 B
150)151
000CHOBAHHO NOJIy4Y€H BEPHBIH OTBET B IIYHKTE 6
OO00CHOBaHHO TOJYY€H BEPHBIHA OTBET B IIYHKTAX d HIH O 2
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Pemenne e COOTBETCTBYET HH OJHOMY H3 KpPHUTEPHCB, 0

HpHBe,HéHHBD( BBIIIC

L

MaxkcumansHeiii 6ann 9

MaxkcumaabHEBIH 621 — 100.

DK3aMeH CYHMTAeTCsl CIAHHBIM, €ClIH IMOCTynaromui HabupaeT He MeHee MHHHMAJILHOTO
KoJIM4ecTBa 0aIlIoB, ycTaHOBIeHHOro [IpaBuinamMu npueMa B AKaJIeMHIO.

Bce Bompockl, Kacaromiuecss HECOrJIacHs aOMTYPHEHTOB C ITOJIYYEHHBIMH OLIEHKaMH,

pemaroTes ATNEIUTAIIHOHHOA KOMHCCHEH.

IIporpamma pazpaboTana
no1eHTOM Kadeapsl « MupoBasi SKOHOMHKa»

KaHa. ¢pu3z.-mar. Hayk FOpuenko A.A.
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