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1. OBIIME YKA3AHUA

1.1 BerynutenbHOE HCTIBITaHUE (PK3aMEH) TI0O MAaTEeMAaTHKE MTPOBOIUTCSI B COOTBETCTBHH C
[TpaBuiiamMu mpreMa Ha 0O0y4eHHE 1O 00pa30BaTEILHBIM MPOTPaMMaM BBICIIET0 00pa3oBaHUS —
nporpaMmam 0OakajiaBpuata, MporpaMMam CIEelUalInTeTa, nporpaMmMaM Maructpatypsl B [bOY
BO «HwmxeropoAckuil rocyJapCTBEHHbIH WH)KEHEPHO-OKOHOMUYECKUH yHUBepcuteT» B 2025
rojy, yTBep>KJIeHHBIMU TTpuKa3oM pektopa oT 20.01.2025 r. Ne 53/01-03 (nanee — [IpaBuna npu-
ema), U1l aOUTYpHUEHTOB, TIOCTYMAIIUX HAa OOydeHHe Mo mporpaMmaM OakanaBpuara Ha Oaze
cpenHero oobmiero oopazoBanus, [lopsakom npoBeeHUs: BCTYNUTENbHBIX HCIBITAHUM ¢ TpUMe-
HEHHEM DJIEKTPOHHOTO OOYYEHHs M IUCTAHIUMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHMA, yTBEp-
JKIECHHBIM MPUKa3oM pekTopa oT 25.05.2020 r. Ne 453/01-03.

1.2 Dx3aMeH 1o MaTeMaTHKe IPOBOJIUTCS B TUCBMEHHOU (hopMme.

1.3 Dk3ameH Mo MareMaTHKe MOXKET MPOBOJIUTHCS C MPUMEHEHUEM 3JIEKTPOHHOTO 00y-
YEHUS ¥ TUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOIOTHH.

1.4 Tlepen BCTynUTEIbHBIM UCHBITAHUEM JIJISI A0UTYPUEHTOB MPOBOAUTCS KOHCYIbTAIUS
[0 COJICP’KAHHUIO IPOTPaMMbl BCTYMHTEIBHOTO UCTBITAHUA, M0 MPEABABISIEMbIM TPEOOBAHUSM,
KPUTEPUSAM OIICHKH.

1.5 B kauecTBe 3K3aMEHALMOHHOTO MaTepHalia UCIOIb3yeTCs] MaTepHall 0 BCEM OCHOB-
HBIM pa3jieliaM Kypca MaTEeMaTHKU: anredpa, ypaBHEHHs] U HEPaBEHCTBA, (DYHKIMHU, HaYalIa Ma-
TEMAaTUYECKOTO aHaIIN3a, TEOMETPHSI, IIEMEHTHl KOMOWHATOPHUKH, CTATUCTUKU U TEOPUU BEPOSIT-
HOCTEH.

1.6 Ha sk3ameHne mpoBepsieTcsi Hamu4yhe o0IeMaTeMaTHIecKuX 3HaHU U YMEHHIA, He00-
XOJIMMBIX YE€JIOBEKY B COBPEMEHHOM OOIIECTBE, 3aJaHHsI TPOBEPSIOT 0A30BbI€ BHIUUCIUTEIbHBIC
Y JIOTHYECKHE YMCHHS M HABBIKM, YMEHHUE PelIaTh ypaBHCHHUS U HEPABEHCTBA, YMCHHE BBIIIOJI-
HATH ACUCTBUA ¢ QYHKIUSAMHU, YMEHHE aHaJIU3UPOBaTh HH()OPMALIUIO U T.J.

1.7 Pabota coctout u3 AByx 4actei u coaepxut 19 3amanuii. Yacte 1 cogepxut 12 3a-
JMaHUIl ¢ KpaTKUM OTBETOM 0a30BOTO YPOBHS CIOXKHOCTU. YacTh 2 COIEp:KUT 7 3aJaHU C pas-
BEPHYTHIM OTBETOM, 5 U3 KOTOPBIX IMOBBIIIEHHOTO YPOBHS CIOXHOCTU U 2 3aJjaHHsl BBHICOKOTO
YPOBHEH CIIOKHOCTH.

1.8 IIpogomkuTensHOCTh 2K3aMeHa — 235 MuHyT. Ecim sK3aMeH mpoBOIUTCS C MpHMe-
HEHUEM D3JICKTPOHHOTO OOYYEeHMS W JAMCTAHIIMOHHBIX 00pa30oBaTEeNbHBIX TEXHOJIOTUH, TO €ro
MIPOIOJDKUTEIHLHOCTD COCTaBIsIeT 240 MUHYT.

2. TPEBOBAHUVA K ITPOBEJIEHNIO BCTYIIUTEJIBHOI'O 9K3AMEHA

2.1 Jlomyck aOUTYpHUEHTOB A0 SK3aMeHa OCYILIECTBISETCS MOCe MPOX0KACHUS UMHU MIPO-
1eaypbl HACHTU(PUKAIINHT JTAYHOCTH.

2.2 Tlpu mpoBeNeHUU BCTYMUTENBHOTO HCIBITAHUS MO MaTeMaTHKe 0e3 MPHUMEHEHUS
AJIEKTPOHHOTO O0yUYEHUs U UCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH IK3aMEHAIMOHHBIN
MaTepuai MpeJoCTaBIseTCsS HE MEHEe YeM B TpeX BapHaHTaxX, BAPUAHTHI cpedu aOUTypHUEHTOB
pacrpeaensroTcst sk3aMeHatopoMm. [Ipu mpoBeAeHUN BCTYIUTEIHLHOTO UCTIBITAHUS 10 MaTeMaTH-
K€ C MPUMEHEHUEM DJIEKTPOHHOTO OOYYEHHUS U JUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTUN
3a/IaHUS PACTIPEIEISIOTCS CIydaliHBIM 00pa30M aBTOMATHYECKHU AJIEKTPOHHON MH(DOPMAIMOHHO-
oOpa3zoBatensHO#l cpenoit yauBepcurera (OMOC), koTopas UCTONB3YETCs MPU MPOBEACHUN K-
3aMeHa.

2.3 Bpewmsi, OTBeZICHHOE AJIs CJa4d dK3aMeHa, OTCUMTHIBACTCS C MOMEHTA JIOCTyIa abu-
TYpPHEHTA K YK3aMEHAITMOHHOMY MaTepHay.

2.4 Tlpu mpoBeNEHUU BCTYMUTENBHOTO HCIBITAHUS MO MaTeMaTHKe 0e3 MPHUMEHEHUS
AJIEKTPOHHOTO OOYYEHHS M JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHUN SK3aMEHAIIMOHHAS
pabota odopmiseTcs Ha IMCTaX CO IITaMIIOM YHUBepcHuTeTa. [1o ucTedeHnn OTBEACHHOTO IS
HK3aMEHa BPEMEHU JIUCThI SK3aMEHAIIMOHHOM paboThl aOUTYypUEHT caét sk3ameHaropam. [lepen
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IPOBEPKOH K3aMEHAIIMOHHON paboThl Bce SK3aMEHALMOHHBIE JIUCTHI (TUTYJIBHBIN JHCT, YUCTO-
BUKH, YEPHOBUKN) nepenatorcs B [IpueMHyro koMuccHio, riae oHu MU pyroTcs NpeAcTaBUTeIeM
[Tpuemuoi xomuccuu. Ilpu 3TOM Kax1a0My aOUTYPHEHTY IMPUCBAMBACTCS YCIOBHBIA KOJI, KOTO-
PBII IIPOCTABIISIETCA HA TUTYJIBHOM JIMCTE U HA KaKJOM YMCTOBHUKE M YEpHOBUKE. Bce ymcTel ¢
3aMuCsAMHU JAHHOTO a0MTYypUEHTA CKPEIUISIOTCA B €IUHBIA KOMIUIEKT. TUTyIbHBIC JTUCTHI Xpa-
HATCs B [IpuemMHONM KOMHCCUH, @ KOMIUIEKTBl YMCTOBUKOB M YEPHOBUKOB IIEPENAIOTCA NPEACEa-
TEJII0 WIN WICHY IIPEIMETHON HK3aMEHAIMOHHOM KOMUCCUU I TpoBepKU. IIpoBepka nucbMeH-
HBIX pabOT IPOBOJUTCS TOJIBKO B IIOMEIIEHUH YHUBEPCUTETA. 3aJaHUs SK3aMEHAllMOHHON pabo-
ThI, BBIIIOJHEHHbIE AOUTYPHUEHTOM Ha TUTYJIBHOM JIUCTE WJIM Ha ero o0opoTe, a Tak ke Ha 4ep-
HOBHMKAaX, HE MPOBEPAIOTCS 3K3aMEHATOpaMU U IPETEH3UU N0 HUM He npuHumarorcs. [locie
NPOBEPKH OaylIbl BHICTABIIAIOTCS Ha SK3aMeHAIMOHHON pabote. [IpencraBurens [IpuemHoii ko-
MHCCHHU NTPOU3BOAUT JEKOJUPOBAHUE MUCbMEHHBIX paboT. baybl, IpOCTaBIEHHbIE 3K3aMEHATO-
paMy Ha MUCBMEHHBIX paboTax, 3aHOCATCA B AK3aMEHALMOHHYIO BEJOMOCTh U TMOAMUCHIBAIOTCS
9K3aMECHATOPAMH.

2.5 Ilpn npoBeneHUM BCTYNUTEIBHOIO MCIBITAHUSI IO MAaTEMaTUKE C MPUMEHEHHEM
3JIEKTPOHHOI0 O0YYEHHUs U IUCTAHLIMOHHBIX 00pa30BATENIbHBIX TEXHOJIOTUH OTBETHI Ha 3aJlaHMs
1 — 12 BHOcsaTcs abutypueHtamu B npeanaraemyto DMOC 30Hy, oTBeThl Ha 3amanus 13 — 19
HNPUKPEIUIAIOTCS 9K3aMeHyemMbiMu B (popmare pdf, jpeg, jpg, png, tiff, bmp B cpoku, ycranos-
JICHHBIE BPEMEHEM IIPOBEICHHs Sk3aMeHa. Ecim pacimmpenrne nMeHn MpuKperuieHHoro (aiina He
COOTBETCTBYET yKa3aHHOMY BblIllIe (hopmary, ¢ailn noBpexeH, Gpaia He yaaeTcss OTKPBITh U3-32
po0JieM C COAEPKUMBIM U(MJIM) HEBO3MOXHO PACCMOTPETh, OJJHO3HAUYHO MPOYUTATh COACPHKHU-
MO€ INPUKPEIUIEHHOTO JOKYMEHTA, YJIE€Hbl dK3aMEHAIlMOHHOM KOMHMCCHHM MOTYT HE IIPOBEpPSTbH
3aJaHue U oleHnBath ero B 0 6amioB. 3aganue onennBaercs B 0 6amioB, eciau MPUKPETIICHHBIH
OTBET COJEPKUT JIEMEHTH! AITOPUTMHUUECKOI0, MAIIMHHOTO WM MAaIlIMHHO-OPUEHTUPOBAHHOTO
A3BIKA.

2.6 OueHka 3a 3K3aMeH 00bsIBIIsIeTCS B COOTBeTCTBUU ¢ [IpaBunamu nmpuema.

3. CHCTEMA U KPUTEPUU OLIEHUBAHUS SK3AMEHAILIMOHHOU PABOTEI

Pesynbratel cpaum sk3amena oneHuBarorcs no 100-0amibHON mmiKane (MTOTOBBIA Oa).
MakcumanbHO BO3MOXHasi cymMapHast orieHka — 100 6atoB. MUHUMAaNTBHBIN Oaiut i1l y9acTust
MOCTYMAIOUIMX B JalbHEHIIEM KOHKYypce — 27 6amioB. AGUTYpUEeHT, HaOpaBIIUil Ha SK3aMEHE 110
MaTeMaTHKe MeHee 27 0aluIoB, K TalbHEHIIEMY YUYaCTHIO B KOHKYPCE HE JIOTYCKAEeTCH.

Pacnipenenenue 3aganuii Mo 4acTaM dK3aMEHAIIMOHHONW PaOOTHI:

Yacte Komnuye- | Makcumainb IIpoueHT MakcUMaIbHOIO Iep- Tun 3amanus
paboThel | CTBO 3a- HBIN TIep- BUYHOTO 0aJjia 3a BBIIOJIHEHNE
TaHUuN BUYHBIN 3aJaHUM JaHHOM YacTH OT MakK-
Oamn CHUMAaJIbHOTO TIEPBUYHOTO Oana
3a BCIO paboTy, paBHOTO 32
Yacrts 1 12 12 37,5 C KpaTKUM OTBETOM
Yacts 2 7 20 62,5 C pa3BepHYThIM OT-
BETOM
Hroro 19 32 100

Kaxnoe u3 3aganuit 1 — 12 cuntaercst BBHIMOJIHEHHBIMU BEPHO, €CIIM dK3aMEHYEeMbIH Jal
BEpHBI OTBET B BUJE LEJIOT0 YUCJIAa WK JpoOH (IIpU MPOBEICHUM IK3aMEHa C MPUMEHEHUEM
3JIEKTPOHHOI'0 O0YYEeHHUS U TUCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHI Ip0oOb J0TKHA ObITH
KOHEYHOM jaecsTudHoii). Kaxaoe BepHO BBHINMOJHEHHOE 3aJaHue olleHUBaeTcs | Oamiom (mep-
BUYHBIN Oas).



3amanus 13 — 19 — 3amanus ¢ pa3BepHYTHIM OTBETOM (TIOJIHAS 3alUCh peIIeHHs ¢ 000c-
HOBAHHEM BBINOJIHEHHBIX JeicTBull). KonnyecTBo OamioB, BHICTABIEHHBIX 33 BBIIOJIHEHUE 3a-
naauid 13 — 19, 3aBUCHT OT MOJHOTHI pEIICHUs U MPABUIBLHOCTH OTBeTa. Pernenus 3amanmii 13,
15, 16 ¢ pa3BepHYTHIM OTBETOM OlleHHUBarOTCs oT 0 10 2 6ayIoB (MIEPBUYHBIX 0AIOB), PEIICHUS
3aganunii 14 u 17 ¢ pa3BepHyTbIM OTBETOM oleHuBaroTcs oT 0 10 3 GayuioB (MEepBUYHBIX Oa-
JI0B), pemenus 3ananuid 18 — 19 ¢ pa3BepHyThIM 0TBeTOM orleHUBarOTCS OT 0 10 4 6anmoB (mep-
BUYHBIX OayioB). OOmmme TpeOOBaHUS K BHINIOJHCHHIO 33JJaHUI C Pa3BEPHYTHIM OTBETOM: pe-
HICHHE JTOJDKHO ObITh MaTeMaTU4YeCKU I'PaMOTHBIM, IOJHBIM, BCE BO3MOXHBIE CIy4au JOJKHBI
OBITH paccMOTpeHBI. MeTonbl pemeHust, (GOpMbI €ro 3anucu U (OPMBI 3aIIUCH OTBETa MOTYT
OBITH pa3HBIMH. 3a pelleHre, B KOTOPOM 0OOCHOBAaHHO MOJY4YeH MPABHIbHBIN OTBET, BHICTABIIS-
€TCcs MaKCUMalIbHOE Ynciio 0ayuioB. [IpaBMIIbHBINA OTBET MPH OTCYTCTBUHU TEKCTA PEIICHHS OIle-
HuBaetrcs B 0 0aymioB. DK3aMeHATOPBI MPOBEPSAIOT TOJIBKO MAaTEMaTHYECKOE COJEp)KaHUE IMpe-
CTaBJICHHOTO PpEIICHHUS, a OCOOEHHOCTH 3alMCU HE YYUTHIBAIOT. [IpW BBINOIHEHUH 3a/aHUS
MO’KHO HCIIOJIb30BaTh 0€3 JI0Ka3aTelbCTBa U CChUIOK JIOObIE MaTeMaTudeckue (hakTwl, coaep-
Karuecs B y4eOHHKaX U y4eOHBIX TTOCOOMX, BXOIAIIMX B (eepalbHbli epeueHb y4eOHUKOB,
PEKOMEHIYeMbIX K UCIHOJIb30BAHUIO MPH pealU3allii UMEIOIIUX TOCYAapCTBEHHYIO aKKpeauTa-
M0 00pa30BaTEIbHBIX MIPOrPAMM CPEIHETO 00IIeT0 00pa30BaHMUs.

3ananue 13:
ConeprxaHue KpuTepus Bbael
O060CHOBaHHO NOJIY4YEH BEPHBIM OTBET (€CiIM 3aJaHue COJEPKUT ABa IyHKTa, TO 000C- 9
HOBAHHO IOJIy4YeHbI BEPHBIC OTBETHI B 000MX IMYHKTaX)
O0G0CHOBAaHHO NOJIY4Y€EH BEPHBIM OTBET B OJJHOM U3 IIYHKTOB (€CIIU 3a/1aHUE CONEPIKUT
JIBa IIyHKTA)
NJIN
MMEETCsl BEpHasi MOCIIE0BATEIbHOCTh BCEX I11ar0OB PELICHUS], HO MOJIY4Y€H HEBEPHBIM OT- 1
BET M3-3a BBIUYMCIIUTEIbHON OIIMOKU
N
UMEETCsl BEpHas IOCJIEJ0BATEIbHOCTh LIaroB pellieHus], HO MOJIy4eHHbIH BEepHbI OTBET
HEJJ0CTaTOYHO 00OCHOBAaH
PenieHne He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IEPEUNCICHHBIX BBIIIE 0
MaxcumanvHoii 6ann 2
3ananme 14:
CopepxaHue KpUTepHs bassl
Hmeercss BepHOE J0Ka3aTENbCTBO YTBEPXKICHHMS MYHKTa @ U OOOCHOBAHHO MOJYYEH 3
BEpHBIN OTBET B TYHKTE O
Hmeercst BepHOE /10KA3aTENIbCTBO YTBEP)KIACHUS MYHKTA a M MPU 0OOCHOBAHHOM pelle- 2
HUU MYHKTA O MOJIy4€H HEBEPHBIN OTBET M3-3a apU(PMETHUECKON OLINOKU
HmeeTcst BepHOE J10KA3aTENbCTBO YTBEPHKACHUS ITyHKTA d ¥ MIYHKT O HE BBIIIOJHEH 1
NI
00OCHOBAHHO IOJIyYE€H BEpHBIM OTBET B MYHKTE 6 C HCIOJIB30BAHUEM YTBEP)KIECHUS
NYHKTA d, IPU 3TOM ITYHKT @ HE BBINOJIHEH
Pemennie He COOTBETCTBYET HU OJHOMY U3 KPUTEPHUEB, MIEPEUUCICHHBIX BBIIIE 0
Maxkcumanvuwiii 6ain 3
3ananme 15:
CopepxaHue KpUTEpHs Bael
O60CHOBaHHO NOJY4Y€H BEPHBIH OTBET 2
O060CHOBaHHO MOJYYEH OTBET, OTIMYAIOUIMNCSA OT BEPHOTO UCKIIOYEHHEM / BKIIOUEHU-
€M IPaHUYHBIX TOYEK 1
NJIN




MOJIy4€H HEBEPHBIM OTBET M3-3a BHIUMCIUTEIHLHONW OMIMOKHU, HO MPU ITOM HUMeEeTcs Bep-
Hasl TI0CJIEI0BATEILHOCTh BCEX I1aroB PEIICHHUS

N

MMEETCSI BEpHasl 110CJIEJ0BATEIbHOCTD 111ar0B PEIIEHUs, HO MOJIyYE€HHBII BEPHBIN OTBET
HEJ0CTaTOYHO 000CHOBAH

Penienne He COOTBETCTBYET HH OJTHOMY U3 KPUTEPHUEB, IEPEUHCICHHBIX BBIIIE 0
3ananmue 16:
CojiepkaHue KpUTEPpUst baier
O00CHOBaHHO 1OJIyY€H BEPHBIN OTBET 2
BepHo noctpoeHa marematuyeckass MOJENb PEIICHUs, HO PelIeHHe HEIOBeIeHO (Win
HEBEPHO J0BEJEHO) 10 KOHIIa 1
NJi
peleHre HeI0CTaTOYHO 00OCHOBAHO
Pemiennie He COOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, IEPEUHCICHHBIX BBIIIE 0
MaxcumanvHolii 6ann 2
3ananue 17:
CogneprkaHue KpuTepust bambl
HmeeTcst BepHOE [OKA3aTENbCTBO YTBEPXKACHUSA MYHKTA @ U OOOCHOBAHHO IMOJIy4eH 3
BEPHBIN OTBET B IYHKTE O
O0G0CHOBaHHO NOJIY4Y€EH BEPHBIM OTBET B IYHKTE O 2
NI
UMEETCsl BEPHOE JI0KA3aTeIbCTBO YTBEPKICHHS MYHKTa @ ¥ MPU 0OOCHOBAHHOM pellie-
HUH [TYHKTA O MTOJyYeH HEBEPHBIA OTBET M3-3a apU(PMETHIECKOIN OMMOKN
HmeeTcst BepHOE T0KA3aTENbCTBO YTBEPXKACHUS MTyHKTA 4, 1
NI
npu  OOOCHOBAaHHOM  pEIICHWHM IyHKTAa 6  TOJYy4eH  HEBEpHBIM  OTBET
13-32 apUPMETHICCKOHN OIIHOKH,
NJin
000CHOBaHHO TOJYYECH BEPHBIH OTBET B IYHKTE O C HWCIIOJIB30BAHUEM YTBEPKICHUS
MyHKTA @, IPU 9TOM MYHKT a HE BBITIOJIHEH
Penienne He COOTBETCTBYET HH OJTHOMY M3 KPUTEPHUEB, TEPEUNCICHHBIX BBIIIE 0
MaxcumanvHolii 6ann 3
3aganus 18 - 19:
ConepxkaHue KpuTepus bambr
O60CHOBaHO MOJYYEH BEPHBII OTBET 4
[TocTpoena BepHO MaTeMaTHyecKast MOJIENb PEUICHHS, PEIICHHE CBEJICHO K MCCIIeI0Ba- 3
HUIO 3TOM MOJIENIN U MOJIy4YeH Pe3yJIbTaT, HO BEpHbIH OTBET HEJJOCTATOYHO 0OOCHOBAH
[TocTpoena BepHO MaTeMaTHyecKast MOJICNb PEIICHHs, PEIICHHE CBEIEHO K UCCIIEI0Ba- 2
HUIO 3TOW MOJIENIN U MOJIyYeH pPe3ysbTaT, HO P PEIIEHUH JTOMYIEHbl BBIYHCIUTEb-
HBIE OITUOKU
[TocTpoena BepHO MaTeMaTHyecKast MOJIENb PELICHHs, PELLIEHHE CBEIEHO K UCCIIe10Ba- 1
HUIO 9TOW MOJIENIN, HO peIIeHNe He JIOBEIEHO 0 KOHIIA
Pemienue He COOTBETCTBYET HU OJTHOMY U3 KpUTEpPHUEB, PUBEIEHHBIX BBIIIE 0
MaxkcumanvHulii oann 4




Tadanua nepeBosa NnepBUHYHBIX 02J1JI0OB B HTOTOBbIe 0aJJIbl
3a 9K3aMeH 10 MaTeMaTHKe

Illepsuunvizi 6aan | 0 |1 1 2 |3 /4 56 7,8 9 101112 13 14 15 16 |17
HUmoeosvui 6ann | 0 | 6 |11 |17 22 27 34 40|46 52 5864 |70 72 7476 7880

Ilepsuunviti 6ann |18 11920212223 24 25 26 272829 30 | 31 | 32
Hmocoswvrii 6ann 82 84 86 889092 949596 97 98 99100 100, 100

4. COJEPXXAHUE ITPOI'PAMMBI 11O MATEMATHUKE

1. Anredpa
Yucna, kopru u cmenenu

1. HarypanbHble u nenslie yncina. [Ipu3Haku 1eIMMOCTH LENbIX YUCEd.

2. PanuonanbHble yncia. OObBIKHOBEHHBIE U JIECSITUYHbIE JPOOU, MPOLIEHTHI, OECKOHEeU-
HBIE IEPUOTUIYECKUE JPOOH.

3. eiictBuTenbpHble yncna. ApupmMeTuyeckre onepamnn ¢ 1eHCTBUTEIbHBIMU YHCIIaMU.
[TpuOnm>xEHHbBIE BHIYMCIIEHUS, IPABUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJIbTaTa
BBIYHCIICHUM.

4. Apudmerndeckuil KOpeHb HaTypalbHOU cTeneHu. [lelicTBus ¢ apudMeTHIecCKuMu
KOPHSIMHM HaTypaJbHOW CTEIICHH.

5. CreneHb ¢ HaTypaJIbHBIM OKa3aTeNIEM.

6. CreneHb ¢ 1eIbIM OKA3aTEIEM.

7. Kopens crenenu N > 1 u ero cBoiicTsa.

8. CreneHb ¢ pallMOHAIbHBIM ITOKa3aTeNIeM U e€ CBOMCTRA.

9. CBoiiCcTBa CTETIEHU C JEHCTBUTEILHBIM MTOKA3aTEIIEM.

OcHogvl mpuzonomempuu

1. CuHyc, KOCHHYC, TAHT€HC, KOTAaHT€HC MPOU3BOJIBHOTO yTJa.

2. Paguannas mepa yria.

3. CuHyC, KOCHHYC, TAHTE€HC U KOTAaHTE€HC YHUCIIA.

4. OCHOBHbIE TPUTOHOMETPUUYECKUE TOKIECTBA.

5. ®opMyIbl TPUBEIACHUS.

6. CuHyc, KOCHHYC U TAHT'€HC CYMMBI U pa3HOCTH JIByX YTJIOB.

7. CuHYC ¥ KOCUHYC JIBOMHOTO yIJa.

Jozapugmoi

1. Jlorapudm uucna.

2. Jlorapugm npousBeJeHNs, YACTHOT O, CTEIICHHU.

3. JlecATHYHBII U HATYPAIBHBIN JOTapupMBbI, YUCIIO e.

IIpeobpaszosanus evipasicenuti

1. TIpeoGpa3oBaHust BeIpa)k€HUM, BKIOYAIOIINX apu(METHUECKUE ONIEpaliH.

2. TIpeoOpa3oBaHus BbIpaK€HHH, BKIIOYAIOIINX ONEPALIUI0 BO3BEACHUS B CTEIICHb.

3. TIpeobOpa3oBaHus BIpaKE€HUH, BKIIOYAIOIINX KOPHU HATYPAILHOM CTETICHHU.

4. TIpeobpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKECHUH.

5. TlpeoOpa3oBaHue BbIpaK€HUH, BKIIOYAIOIINX OMEPAIHIO JIOrapu(MUPOBAHNUS.

6. Monynb (abCcoMOTHAS BEIMYMHA) YUCIIA.

2. YpaBHEHHS M HEPAaBEHCTBA
Ypaenenus
1. KsaapaTHble ypaBHEHUS.



CoNoORRWN

10.
11.

12.

[{enbie 1 IPOOHO-PAIMOHATBHBIE YPABHEHHSI.

HppanmonanbHble ypaBHEHUS.

TpuronomeTpruyeckue ypaBHEHHUS.

[ToxazarenbHbIC ypaBHEHUS.

Jlorapudmuueckue ypaBHEHUS.

PaBHOCUIIBHOCTDh YpaBHEHU, CUCTEM YPaBHEHUM.

CucreMbl ypaBHEHHH.

OcHoBHbIE TPUEMBI PEIICHUS CUCTEM YPaBHEHHI: MOACTaHOBKA, alredpandeckoe
CJI0)KEHHE, BBEJICHUE HOBBIX IEPEMEHHBIX.

Hcnonp3oBaHne CBOWCTB U rpaduKOB (PYHKITUI TIPH PEIICHUN YPaBHEHUH.
N300paxeHne Ha KOOPAMHATHOM INIOCKOCTH MHOKECTBA PELIEHUI YPaBHEHUH ¢ ABYMS
MEPEMEHHBIMH U UX CUCTEM.

[IpuMmeHeHre MaTEMaTUYECKUX METOAOB JUIsl PEIICHUS COIEPKATEIbHBIX 3a/1a4 U3 pa3-
JUYHBIX 00JacTel HayKu U npakTuku. HTepnpeTanus pe3ynpraTa, y4€T peaabHbIX
OTpAaHUYECHUU.

Hepasencmea

1.

HBOoNoOTRWDN

11.
12.

0.

KBaaparHble HEPAaBEHCTBA.

PannoHanbHble HEpaBEHCTBA.

IToka3aTenbHbIE HEPABEHCTBA.

Jlorapudmuueckre HEpaBeHCTBA.

CucreMbl TUHEHHBIX HEPABEHCTB.

CucTtemMbl HEpaBEHCTB C OAHOM MEPEMEHHOM.

PaBHOCMIIBHOCTH HEPABEHCTB, CUCTEM HEPABEHCTB.

Hcnonk3oBaHue CBOMCTB U rpadukoB (PyHKUIUN IPU PEILICHUU HEPABEHCTB.
Meroa UHTEPBAJIOB.

N300paxeHre Ha KOOPAMHATHOMN IIIOCKOCTA MHOKECTBA PELICHUI HEPABEHCTB C JIBY-
Msl IEPEMEHHBIMU U UX CUCTEM.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

CucreMbl U COBOKYITHOCTH HEPABEHCTB.

3. ®yHKIMHU
Onpeodenenue u epaghux hynkyuu

1.
2.
3.

4.
S.

@yHKI1MSA, 00J1aCTh ONpeeneHust GyHKIUH.

MHoxecTBO 3HaUeHUN (DYHKIUH.

I'padux Gpynkiuu. [IpuMeps! pyHKIIMOHATBHBIX 3aBUCUMOCTEN B peabHbIX Mpoleccax
U SIBJICHUSIX.

ObparHas ¢pynkuus. I'paduk oOpatHol HyHKIMN.

[IpeoGpa3oBanust rpaUKOB: MapaLIETbHBII IEPEHOC, CHMMETPHSI OTHOCUTEIBHO OCeit
KOOp/MHAT.

OnemenmapHoe ucciedosanue QyHKyul

NoabkowhE

MonoToHHOCTH (pyHKIMH. [IpoMexyTKn Bo3pacTaHus U yObIBaHUS.

YETHOCTh ¥ HEYETHOCTh (PYHKIIMH.

[Tepuonu4HOCTb (HYHKIMH.

OrpaHn4eHHOCTh (PYHKIIMH.

Touku skcTpeMyma (JIOKaJIbHOTO MaKCUMyMa M MUHUMYMa) () yHKIIHH.

Haubonbiee u HauMeHblee 3HaUeHNs QYHKIUU.

Touku pa3pbiBa. ACUMNITOTHI rpadukoB ¢pyHkuuid. CBolicTBa PYHKINHI, HEMPEPHIBHBIX
Ha OTPE3Ke

OcHosHble sn1emenmapuvie QyHKyuu

1.

2.
3.
4

Jluneitnast pyHkuus, cBoiCTBa, rpaduxk.

DyHKIMS, ONHMCHIBAIOIIAs 00PAaTHYIO MPONOPLMOHATIBHYIO 3aBUCUMOCTb, €€ rpaduk.
KBanparuunas ¢pyHKIMS, CBOWCTBA, rpaduK.

CrenenHast GyHKIHMS C HATYpaJbHBIM ITOKa3aTesIeM, CBOMCTBA, TpaduK.



5. Tpuronomerpuyeckue (GyHKINU, CBOWCTBA, TPAapUKH.
6. IloxasarenbHast QyHKIHS, CBOWCTBA, TpaduK.
7. Jlorapudmuueckas pyHKIUS, CBOCTBA, rpaduk.
Tlocreoosamenvrocmu, cnocodwl 3a0aHUsL NOCIEO08AMENbHOCMEIL.
Apugpmemuueckas u ceomempuueckas npocpeccuu. Lopmyna croHCHbIX NPOYEHMO8
4. Hayaja MaTeMaTH4eCKOr0 aHAJIN3a
Ilpouzeoonas
1. TlonsiTue 0 Mpou3BOAHOM (PYHKITUU, TEOMETPUIECKUNA CMBICI IIPOU3BOTHOM.
2. Du3WYeCKHil CMBICT MPOU3BOAHON, HAXOKIECHUE CKOPOCTH IS ITPOIecca, 3aIaHHOTO
dbopmyIoii uiu rpaduKoMm.
YpaBHeHUE KacaTelbHOU K TpaduKy ()yHKIHH.
[Tpou3BoHBIE CyMMBI, pA3HOCTH, IPOU3BEACHUS, YACTHOTO.
[Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIINH.
Bropas npousBoaHas u €€ Gpu3nuecKuii CMbICI.
7. TIpou3BojaHbIE IIEMEHTAPHBIX (HYHKIUN
Hccneoosanue gynxyuti
1. TlpumeHeHue NMPOU3BOAHOM K UCCIEAOBAHUIO GYHKIMH U MMOCTPOCHHUIO IPahUKOB.
2. Ilpumepbl HCTIONB30BAHUS MPOU3BOAHOM ISl HAXOXKICHUS HAMIIYUIIETO PEIICHHS B
IPUKIIAJIHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKUX, 3a]]a4ax.
Ilepsoobpasnas u unmezpan
1. TlepBooOpa3HbI€ IIEMEHTAPHBIX (HYHKIIHH.
2. Ilpumepsl npuMeHeHUs HHTerpaia B GU3UKE U TEOMETPUH.
5. 'eomeTpus
Inanumempus
1. TpeyronabHUK.
2. Ilapannenorpamm, npssMOYyroilbHUK, pOMO, KBaApaT.
3. Tpanerus.
4. OKpYXHOCTb U KPYT.
5. OKpYyXHOCTb, BHMCaHHAsI B TPEYT'OJIbHUK, U OKPYKHOCTb, OITMCAHHASI OKOJIO TPEYToJib-
HUKA.
MmuoroyronasHuK. CymMma yriloB BBIITYKJIOTO MHOTOYTOJIBHUKA.
7. TlpaBuibHBIE MHOTOYTOJIBHUKHU. BrincaHHast OKpy>KHOCTh U OMHCAHHASI OKPYKHOCTh
MPABUJIBHOTO MHOTOYTOJIbHUKA.
Ipsmvle u nrockocmu 6 npocmpancmae
1. Tlepecekaromuecs, napajuieabHbIe U CKPEIIMBAIOLINECS NPSAMbIE; ePIEeHINKYISAP-
HOCTb IPSIMBIX.
[TapannenbHOCTh MPSAMON U TUIOCKOCTH, IMTPU3HAKH U CBOMCTBA.
[TapannenbHOCTh INIOCKOCTEM, IPU3HAKUA U CBOMCTBA.
4. llepneHAMKYISPHOCTH NPSIMOM U IJIOCKOCTHU, IPU3HAKU U CBOMCTBA; NEPIIEHANKYIISAP U
HAKJIOHHAs; TeopeMa O TPEX NEPIECHINKYJIIIpax.
5. TlepneHANKYISIPHOCTH TIIOCKOCTEH, MPU3HAKU U CBOMCTBA.
6. IlapannenbHoe mpoekTHpoBaHue. M300paxkeHne NpoCcTPaHCTBEHHBIX QUTYP.
Mnozoepannuxu
1. Tlpusma, e€ ocHoBaHUs, OOKOBBIE pEOpa, BEICOTA, OOKOBAs IOBEPXHOCTh; MpsiMast
pu3Ma; IpaBUIIbHAS IpU3Ma.
2. Tlapannenenunen; Ky0; CAMMETpUH B KyOe, B apajiesienuese. .
3. Tupamuma, e€ ocHOBaHME, OOKOBBIE pEOpa, BEICOTA, OOKOBAs TIOBEPXHOCTH; TPEYTOJIb-
Hasl TUPaMU/Ia; MpaBUIbHAS MHpPaAMUIA.
Ceuenus xkyOa, IpU3Mbl, TUPAMUJIBL.
5. ITlpencraBneHue o MpaBUIBHBIX MHOTOTPAHHHUKAX (TETpa’ap, KyO, OKTasap, 10JIeKadIp
U MKOCadIp).
Tena u nosepxnocmu epawjerus

©o ok w
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wn
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1.
2.
3.

Hunmunap. OcHoBaHue, BEICOTa, OOKOBAs IOBEPXHOCTH, 00pa3yroias, pa3BepTKa.
Konyc. OcHoBaHme, BEICOTa, OOKOBasi MIOBEPXHOCTH, 00pa3ylomias, pa3BepTKa.
ap u chepa, ux ceueHus.

H3MepeHue ceomempudecKux 6ejuv4un

1.

How

ISl

Bennuuna yrina, rpanycHas Mepa yria, COOTBETCTBUE MEXAY BEIMYMHOM yIia v JJIH-
HOH JTyT'H OKPYXHOCTH.

VYromn Mexay NpsSMbIMU B TIPOCTPAHCTBE; YTOJI MEXKIY IPSIMOM U IIIOCKOCTBIO, YTOJI
MEK/1Y IUIOCKOCTSIMU.

JlmHa oTpeska, JIOMaHOM, OKPY>KHOCTH, IEPUMETP MHOTOYTOJIbHUKA.

PaccrosiHue OT TOUKH 0 MPSMOMA, OT TOYKH JI0 TUNIOCKOCTH; PACCTOSHUE MEXK/1y Mapai-
JETbHBIMU M CKPEIMBAIOIIUMUCS MPSMBIMHU, PACCTOSIHHE MEXY MapajlieTbHbIMU
IUTOCKOCTSIMH.

[Inomans TpeyroiabHUKa, NapaieIorpaMMa, Tpalelu, Kpyra, CEeKTopa.

[Tomaas MOBEpXHOCTH KOHYCA, HMIIMHAPA, Chepbl.

O6BéM Ky0a, MPSAMOYTOJILHOTO TapalieNienuIea, TUPaMHIbl, TPU3MBI, IHIHHIPA,
KOHYca, [1apa.

Koopounamw u éexmopul

1.
2.
3.

4.
5.
6.

Koopaunats! Ha IpsAMOii, EKapTOBBI KOOPANHATHI HA INIOCKOCTH U B IIPOCTPAHCTBE
®opmysia pacCTOSIHUSI MEXKAY ABYMs TOUKAMH; YpaBHEHHE c(ephl.

BekTop, MOayib BEKTOpa, pABEHCTBO BEKTOPOB; CIIOKEHUE BEKTOPOB U YMHOKEHHE
BEKTOpa Ha YHCJIO.

KonnuneapHsie BeKTOphl. Pa3iioskeHne BEKTOpa Mo JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Komiutanapasie BeKTOpbI. PasiioxkeHnue no TpéM HEKOMILIAHAPHBIM BEKTOPaM.
Koopaunats! BEKTOpa; CKaJIspHOE NPOU3BEICHUE BEKTOPOB; YIOJI MEKY BEKTOPaMH.

6. DJIeMeHThl KOMOMHATOPUKHU, CTATHCTUKHU U TEOPUHU BEPOSATHOCTEI
Mmnoowcecmsa u nocuxa
1. MHoxecTBO, onepanuu HaJ MHOKecTBaMu. Jluarpammel Ditnepa — Benna.
2. Jloruka
dnemenmol KOMOUHAMOPUKU

1.
2.

[ToouepenHblit 1 OTHOBPEMEHHBII BHIOOD.
DopMyIIbl YUCIIA COYETAaHUM, Pa3MELIEHUI U IepecTaHOBOK. buHom HeroTOHA.

Onemenmul cmamucmuxu

1.
2.
3.

Tabmuunoe u rpaduueckoe MpeACTaBICHUE TaHHbBIX.
YucnoBble XapaKTEPUCTUKH PSATIOB TAHHBIX.
OrnucarenpHas CTaTUCTUKA

Dnemenmuvl meopuu 6eposmHocmel

1.
2.

BepositTHOCTH COOBITHH.
[Ipumepsl UCTIONB30BaHUS BEPOSTHOCTEW M CTATUCTUKHM NPU PELICHUU NMPHUKIAIHBIX 3a-
Jay.
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5. PEKOMEHAYEMAA JIUTEPATYPA

Pexomennyemast uist IOATOTOBKH JIUTEpaTypa — 3T0 (eAepaabHbIii MepeueHb Y4eOHHKOB,
JOMYIICHHBIX K HMCIIOJIb30BAHHIO IMPU pCain3allii UMCIOIUX I'OCYAApPCTBCHHYIO aKKPCAUTALIUTO
00pa30BaTeNbHBIX MPOTPAMM HAYATHHOT'O OOIIEro, OCHOBHOTO OOIIEro, CpeiHero oomero oopa-
30BaHUS OPraHU3ALUIMH, OCYIIECTBISIONMMU 00pa30BaTEIbHYIO EATeIbHOCTh. YacTh JaHHBIX
y4€OHUKOB IPUBOJUTCS] HUXKE.

HanmMeHnoBanue yueOHMKA ABtop/aBTOpckuii koyuiektuB | Kiace, | HaumeHnoBanue
JUTSL KO- | u3aressi(-eil)
TOPOro
y4ae0-
HUK
paspa-
6oTaH

Marematuka. Anredpa: 9-i MakapserueB FO.H., Munatok 9 AKITMOHEpHOE 00111eCTBO

KJ1acc: 0a30BbIN YPOBEHbB: H.T'., Hemikos K.W. u npyrue; "N3narensctBO "lIpo-

yueOHUK noj pex. TemsikoBckoro C.A. cBereHue"

Maremaruka. ['eomerpusi: 7 - Artanacsa JI.C., byry3os B.®., | 9 AKIIMOHEpHOE 00111eCTBO

9-e xnaccol: 6a3oBbii ypoBeHb: | Kagomues C.b. u gpyrue "N3narensctBo "[Ipo-

y4eOHUK cBenieHue"”

Marematrka. BeposaTHOCTh 1 Bricouxuit 1.P., fmeHko 9 AKITMOHEpHOE 00I1eCTBO

CcTaTUCTUKA: 7 - 9-€ KI1acChl: N.B.; nox pen. Amenko U.B. "N3narensctBO "lIpo-

0a30BbIl YPOBEHB: YUYECOHUK: B cBernienue"”

2 4acTax

Maremaruka: aiaredpa u reo- Kosnos B.B., Hukutun A.A., 9 OO611ecTBO ¢ OrpaHUYEH

MeTpuUs benonocos B.C. u npyrue; nmog HOM OTBETCTBEHHOCTHIO
penakuueit Koznosa B.B. u "Pycckoe ci0Bo - yueo-
Huxutuna A.A. HUK"

Anrebpa Bbynumosuu E.A., Ky3nenosa |9 AK1MOHEpHOE 00I11eCTBO
JI.B., Munaesa C.C. u npyrue "N3natenscTBo "IIpo-

cBeneHue"

Anrebpa Hopodoees I'.B., CyBoposa 9 AKIIMOHEpHOE 00IECTBO
C.b., bynumosuu E.A. u npy- "UznatenbctBo "[Ipo-
rue cBeneHue"

Anrebpa Komsrun FO.M., TkaueBa 9 AKIMOHEpHOE 00I11eCTBO
M.B., ®enoposa H.E. u npy- "N3narensctBO "lIpo-
rue cBeneHue"

Anrebpa Maxapsrues 10.H., Munatok 9 AKIMOHEpHOE 00IECTBO
H.I'., Hemkos K.W. u npyrue; "N3zmarensctBO "lIpo-
oJ1 penakuuen TensaKkoBcKoro cBerieHue”

C.A.

I'eomerpus Mepsnsax A.I'., [Tononcknit 9 AKIIMOHEpHOE 001ECTBO
B.b., Axup M.C.; nox penak- "N3naTensctBo "[Ipo-
mueit Iomonsckoro B.E. cBemienne"

I'eomerpus Cmupnos B.A., CmupHoBa 9 AKIHOHEpHOE 00I11eCTBO

N.M.

"N3narensctBo "[Ipo-
cBeleHue"

Maremaruka: anreOpa v Hada-
Ja MaTEeMaTUYeCKOr0 aHaJIN3a,
reoMerpus. Anredpa u Hadasga
MaTeMaTHYeCKOro aHaJIn3a

Anmumog 1. A., Komsirun
I0.M., Tkauea M.B. u npyrue

10-11

AKIHOHEpHOE 00I1IeCTBO
"N3narensctBO "lIpo-
cBemenue"
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Marematuka: anredpa u Hada-
Jla MaTeMaTHYECKOT0 aHaAJIN3a,
reomerpus. ['eomerpus

Aranacsu JI.C., Byty3oB B.®.,
Kanomues C.b. u agpyrue

10-11

AKITMOHEpHOE 00111eCTBO
"N3narensctBO "lIpo-
cBeleHue"

Marematuka: anreOpa u Haya- | byry3oB B.®., IIpaconoB B.B. | 10-11 | AkuuonepHoe o0miecTBo
Jla MaTeMaTU4eCKOro aHaiu3a, | 1noj peaaxuueit CagoBHUYETO "U3natenbctBo "[Ipo-
reomerpus. ['eomerpust B.A. cBelieHue"
Marematuka: anreOpa u Haua- | Bepuep A.JL., Kapm A.IL. 11 AK1MOHEpHOE 00111eCTBO
Jla MaTeMaTHYSCKOro aHaJln3a, "U3narensctBo "[Ipo-
TEOMETPHUSI cBenieHue”
Marematuka: anre6pa u Hada- | Yacte 1: Mopakosua A.T'., 10-11 OO011ecTBO ¢ OrpaHUYCH
Jla MaTeMaThdeckoro a"Hainn3a, | Cemenos I1.B.; Hacts 2: HOM OTBETCTBEHHOCTBIO
reometpus. Anrebpa u Hadasia | Mopakoud A.I'. u npyrue; "MOLl MHEMO3HU HA"
MaTeMaTU4YeCcKOoro aHainusa (B 2 | moja pegakuueit MopakoBuda

YaCTIX ) Al

MaremaTtuka: anrebpa u Haua- | [Toropemnos A.B. 10-11 AK1MOHEpHOE 00111eCTBO

Jla MaTeMaTU4eCKOro aHaJIn3a,
reomerpus. ['eomerpus

"N3naTensctBo "[Ipo-
cBereHue"
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