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1. OBIIME YKA3AHUA

1.1 BerynutenbHOE HCTIbITaHUE (PK3aMEH) TI0 MAaTEeMaTHKE MTPOBOJIUTCS B COOTBETCTBHUH C
[TpaBuiiamMu mpreMa Ha 0O0y4eHHE 1O 00pa30BaTEILHBIM MPOTPaMMaM BBICIIET0 00pa3oBaHUS —
nporpaMmam 0OakajiaBpuata, porpaMMamM CIelUalInTeTa, nporpaMmMaM Maructpatypsl B [BOY
BO «HwmxeropoAckuili rocyJapCTBEHHbI HWH)KEHEPHO-3KOHOMUYECKUN yHHBepcuTeT» B 2026
rOJy, YTBEpKAeHHBIMU Iprka3oM pekropa ot 19.01.2026 r. Ne 50/01-03 (nanee — IpaBuia npu-
ema), U1l aOUTYpHUEHTOB, TIOCTYMAIIUX HAa oOydeHue Mo mporpaMmaM OakanaBpuara Ha Oaze
cpenHero obmiero oopazoBanus, [lopsakom npoBeneHrs BCTYNUTEIbHBIX UCTBITAHUI C MpUMe-
HEHUEM DJIEKTPOHHOTO OOYy4YeHHWS W JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHMA, 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 00Yy-
YCHUSI U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

1.4 Tlepen BCTynUTEIbHBIM UCIBITAHUEM JUJISI A0UTYPUEHTOB MPOBOAMUTCS KOHCYIbTAIIHS
M0 COJEPIKAHUIO MPOTPAMMBI BCTYMHUTEIHLHOTO UCIBITAHUSA, 110 MPEIbIBISEMBIM TPEOOBAHUSIM,
KPUTEPUSAM OIICHKH.

1.5 B kauecTBe 3K3aMEHAIMOHHOTO MaTepHaja UCIOIb3yeTCsl MaTepHall 1o BCEM OCHOB-
HBIM pa3jieliaM Kypca MaTeMaTHKU: anredpa, ypaBHEHHS M HEpaBeHCTBa, (PyHKIMHU, Hayana Ma-
TEMaTUYECKOTO aHaJIM3a, TCOMETPHS, SJICMCHTHl KOMOMHATOPHUKH, CTATUCTUKHA U TCOPUH BEPOSIT-
HOCTEM.

1.6 Ha sk3ameHne mpoBepsieTcsi Hamu4yhe o0IeMaTeMaTHUeCKuX 3HaHUH U YMEHHIA, He00-
XOJIUMBIX YE€JIOBEKY B COBPEMEHHOM OOIIECTBE, 3aJaHHsI TPOBEPSIOT 0A30BbI€ BBIUMCIUTEIbHBIC
U JIOTHYECKHE YMEHHS M HABBIKM, YMEHHUE PEIIaTh YPaBHEHUS U HEPABCHCTBA, YMEHHUE BBINOJ-
HATH ACUCTBUA ¢ QYHKIUSAMHU, YMEHHE aHaJIU3UPOBaTh HH(OPMALIUIO U T.J.

1.7 Pabota cocrout u3 AByX 4acted u coaepxut 19 3amanuii. Yacts 1 cogepxut 12 3a-
JTaHUIl ¢ KpaTKUM OTBETOM 0a30BOT0 YPOBHS CIOXKHOCTU. YacTh 2 COIEpKUT 7 3aJaHUi C pas-
BEPHYTHIM OTBETOM, 5 U3 KOTOPBIX MOBBIIIEHHOTO YPOBHS CIOXHOCTU U 2 3aJjaHHsI BBHICOKOTO
YPOBHEHN CIIOKHOCTH.

1.8 IIpogomkuTenbHOCT 3K3aMeHa — 235 munyT. Ecnm sk3aMeH mpoBOaUTCS ¢ mpuUMe-
HEHUEM D3JICKTPOHHOTO OOYYEeHMS W JAMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH, TO €ro
MIPOIOIDKUTEIBLHOCTH COCTaBisieT 240 MUHYT.

2. TPEBOBAHUVA K ITPOBEZIEHNIO BCTYIIUTEJIBHOI'O 5K3AMEHA

2.1 Jlonmyck aOUTYpHEHTOB J10 K3aMEHa OCYILECTBIISETCS MOCIe MPOX0XKIECHHUSI UMU MTPO-
1eypbl HICHTU(PUKAIINH JTHIHOCTH.

2.2 Tlpu mpoBeNeHUU BCTYMUTENBHOTO HCIBITAHUS MO MaTeMaTHKe 0e3 MPHUMEHEHUS
AJIEKTPOHHOI'O OOYYEHHUs U AUCTAHLMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUI AK3aMEHALMOHHBIN
MaTepuain MpeJoCTaBIsSeTCs HE MEHEe YeM B TpeX BapHaHTaxX, BApUaHTHI cpeAur aOUTypUEHTOB
pacnpenensroTcs 3k3ameHaropoM. [1pu npoBeaeHUN BCTYIUTENBHOTO UCIIBITAHUS 110 MaTeMaTH-
K€ C MPUMEHEHHEM DJIEKTPOHHOTO OOYYeHHUs U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI
3a/laHus paclpeiensoTcs CiIydaiiHbIM 00pa3oM aBTOMaTHYECKH 3JIEKTPOHHOU MH(OPMAIIMOHHO-
oOpa3oBatensHOU cpenoit yausepcurera (QMOC), koTopast HCHOIB3YETCs PH MPOBEACHUH JK-
3aMeHa.

2.3 Bpewmsi, OTBeZIcHHOE JJIs CJaud dK3aMeHa, OTCUMTHIBACTCS C MOMEHTA JOCTyma abu-
TypUEHTa K 3K3aMEHAllMOHHOMY MaTepHaiy.

2.4 Tlpu mpoBeNEeHUU BCTYMUTEIHHOTO HCIBITAHUS MO MaTeMaTHKe 0e3 MPHUMEHEHUS
AIIEKTPOHHOT'O OOY4YEHHS] U JUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHI 3K3aMeHaI[MOHHAs
pabota odopmiseTcs Ha JTMCTaX CcO IITaMIOM yHUBepcutera. [lo nucredeHnn OTBEACHHOTO IS
HK3aMEHa BPEMEHU JIUCThI SK3aMEHAIIMOHHOM paboThl aOUTYypuEHT claét sk3ameHaropam. [lepen
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IPOBEPKOI SK3aMEHAI[MOHHON pabOThl BCE K3aMEHALIMOHHBIE JIUCTHI (TUTYIBHBIN JIHCT, YUCTO-
BUKH, YEPHOBUKN) nepenatorcs B [IpueMHyro komuccuio, rae oHu MU pyroTcs NpeAcTaBUTeIeM
[Tpuemnoi komuccun. Ilpu 3TOM KaxaoMy aOUTYPUEHTY MPUCBAMBAETCS YCIOBHBIN KOJ, KOTO-
Pl MPOCTaBIIAETCS Ha TUTYJIBHOM JIMCTE M Ha Ka)KJIOM YMCTOBUKE M yepHOBHKe. Bce mucThl ¢
3aMuCcsMHU JJAHHOTO a0MTYypUEHTa CKPEIUIAIOTCS B €IUHBINH KOMIUIEKT. TUTYIbHBIE JIUCTHI Xpa-
HATCs B [IpueMHON KOMHCCHM, a KOMIUIEKThl YUCTOBUKOB M YUEPHOBHUKOB ME€pEIA0TCs Mpeicea-
TEJI0 WIN WIEHY IPEIMETHON dK3aMEHAIIMOHHOW KOMMCCHH [Tl TpoBepkH. [IpoBepka nucbMeH-
HBIX pabOT NPOBOJUTCSA TOJIBKO B IIOMEIIEHUH YHUBEPCUTETA. 3aJaHHs SK3aMEHAI[MOHHON pabo-
ThI, BHIIIOJHEHHbIE AOUTYPHUEHTOM Ha TUTYJIBHOM JIMCTE WM Ha ero o0opoTe, a Tak ke Ha 4ep-
HOBMKAax, HE IMPOBEPSIIOTCA SK3aMEHAaTOpaMM M IPETEH3MU N0 HUM He mnpuHumarorcs. [locne
NPOBEPKH OaylIbl BHICTABIIAIOTCS Ha SK3aMeHAIlMOHHON pabote. [IpencraBurens [IpuemHoii ko-
MHCCHHU NTPOU3BOAUT JEKOJUPOBAHUE MUCbMEHHBIX paboT. baiibl, POCTaBICHHbBIE 3K3aMEHATO-
paMy Ha MUCBMEHHBIX paboTax, 3aHOCATCS B IK3aMEHALMOHHYIO BEJIOMOCTh M MOJIHCHIBAIOTCS
9K3aMEHaTOPaMHU.

2.5 Ilpn npoBeneHUM BCTYNUTENBHOIO MCIBITAHUS IO MATEMaTUKE C MPUMEHEHHEM
3JIEKTPOHHOTO O0YYEHHUs U IUCTAHLIMOHHBIX 00pa30BATENIbHBIX TEXHOJIOTUI OTBETHI HA 3aJaHMs
1 — 12 BHOcsaTcst abutypueHtamu B mpeanaraemyto DMOC 30Hy, oTBeTHl Ha 3amanus 13 — 19
NPUKPEIUIAIOTCS 9K3aMeHyeMbiMu B (opmare pdf, jpeg, jpg, png, tiff, bmp B cpokwu, ycranos-
JICHHBIE BPEMEHEM INPOBEICHHS SK3aMeHa. Ecim pacimmpenrne nMeHn MpuKperuieHHoro ¢aiiia He
COOTBETCTBYET yKa3aHHOMY BblIllIe (hopmary, ¢ails noBpexeH, Gpaiia He yaaeTcss OTKPBITh U3-32
po0JieM C COAEPKUMBIM H(MJIM) HEBO3MOXKHO PACCMOTPETh, OJHO3HAUHO MPOYUTATh COJIEPIKU-
MO€ IMPUKPEIUIEHHOIO JOKYMEHTA, YJCHbl 3K3aMEHALlMOHHON KOMHCCHM MOTYT HE IpPOBEPATh
3aJaHue U OleHnBaTh ero B 0 6amioB. 3aganue orennBaercs B 0 6amioB, eciau MPUKPETTICHHBIH
OTBET COJEPKUT NIEMEHTHI AITOPUTMHUUYECKOI0, MAIIMHHOTO WJIM MAIIMHHO-OPUEHTHUPOBAHHOTO
A3BIKA.

2.6 OueHka 3a 3K3aMeH 00bsIBIIsI€TCS B COOTBETCTBUU ¢ [IpaBunamu mpuema.

3. CHCTEMA U KPUTEPUU OLIEHUBAHUS SK3AMEHAILIMOHHOU PABOTHI

Pesynbratel caaum sk3amena oneHuBarorcs no 100-0amibHON 1miKane (MTOTOBBIA Oa).
MakcumanbHO BO3MOXHAasi cymMapHast ornieHka — 100 6aymoB. MUHUMAaNBHBIN Oaiul sl y4acTus
MOCTYMAIOUIMX B JalbHEHIIEM KOHKYypce — 27 6amioB. AOGUTYypUeHT, HaOpaBIIUil Ha SK3aMEHE 110
MaTeMaTHKe MeHee 27 0aluioB, K TalbHEHIIEMY YUYaCTHIO B KOHKYPCE HE JIOTTYCKAETCH.

Pacnpenenenue 3aganuii Mo 4acTsaM SK3aMEHAIIMOHHON pabOTHI:

Yacte Komnue- | Makcumainb IIpoueHT MakcUManbHOIO Iep- Tun 3amanus
paboTel | CTBO 3a- HBIN TIep- BUYHOTO 0aJjia 3a BBIIOJIHEHNE
aHUuN BUYHBIN 3aJaHUM JaHHOM YacTH OT MaK-
Oamn CHUMAaJIbHOTO TIEPBUYHOTO Oana
3a BCIO paboTy, paBHOTO 32
Yacrts | 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 BBHINOJIHEHHBIMU BEPHO, €CIIM dK3aMEHYEeMBbIH Jal
BEpHBI OTBET B BUJE LEJIOTO YHUCIIa WK JPpoOH (IIpU MPOBEIACHUH IK3aMEHa C MPUMEHEHUEM
3JIEKTPOHHOT'0 OOYYEHHUS U TUCTAHLMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH ApoOk J0IKHA OBITh
KOHEYHOM jaecsTu4Hoi). Kaxaoe BepHO BBINOIHEHHOE 3aaHue olleHuBaetrcst 1 Oamiom (mep-
BUYHBIN Oas).



3amanus 13 — 19 — 3amanus ¢ pa3BepHYTHIM OTBETOM (TIOJIHAS 3aMKCh pemIeHus ¢ 000c-
HOBaHHEM BBINOJIHEHHBIX JeicTBuil). KonmnyecTBo OamioB, BHICTaBIEHHBIX 33 BBHIIOJIHEHUE 3a-
naauid 13 — 19, 3aBUCHT OT MOJTHOTHI PEIICHUS U MPABUIBLHOCTH OTBeTa. Pernenus 3amanmii 13,
15, 16 ¢ pa3BepHYTHIM OTBETOM OIlleHHUBarOTCs OT 0 10 2 6ayIoB (MIEPBUYHBIX 0AIOB), PEIICHUS
3agannii 14 u 17 ¢ pa3BepHyTHIM OTBETOM oleHuBaroTcs oT 0 10 3 GayuioB (MEepBUYHBIX Oan-
JI0B), pemenus 3aganuid 18 — 19 ¢ pa3zBepHyThIM 0TBeTOM ornieHHBaroTCs oT 0 10 4 GamioB (mep-
BUYHBIX OayioB). OOmme TpeOOBaHUS K BHITIOJHEHHIO 33JJaHUI C Pa3BEPHYTBIM OTBETOM: pe-
HICHUE JTOJDKHO ObITh MaTeMaTUYeCKU I'PaMOTHBIM, IOJHBIM, BCE BO3MOXHBIE CIy4au JOJKHBI
OBITH paccMOTpeHBI. MeTonbl pemieHust, GOpMbI €ro 3amucu U (HOPMBI 3aIUCH OTBETa MOTYT
OBITH pa3HBIMU. 3a pelIeHUE, B KOTOPOM OOOCHOBAaHHO MOJYYEH MPaBUIbHBIN OTBET, BHICTABIISI-
eTCcs MaKCUMalIbHOE Ynciio 0ayuioB. [IpaBMIIbHBINA OTBET MPH OTCYTCTBUHM TEKCTa PEIICHHS Olie-
HuBaetrcs B 0 0aymioB. DK3aMeHATOPHI MPOBEPSAIOT TOJIBKO MaTeMaTHYeCKoe COAep)KaHUe IMpe-
CTaBJICHHOTO pEIICHHUs, a OCOOEHHOCTH 3alMCU HE YYUTHIBAIOT. [IpH BBINOIHEHWHU 3aJaHUSL
MO’KHO HCIIOJIb30BaTh 0€3 JI0Ka3aTelbCTBa U CCBhUIOK JIOObIE MaTeMaTudeckue (paxThl, coaep-
Karuecs B ydeOHHKaX U y4eOHBIX TTOCOOMX, BXOIAIIMX B (eepalbHbIi IepeueHb y4eOHUKOB,
PEKOMEHIyeMbIX K UCIOJIb30BAaHUIO MPH peah3allMi UMEIOIUX TOCYAApCTBEHHYIO aKKpeauTa-
110 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO O0IIEro 00pa30BaHUs.

3aganmne 13:
CopnepikaHue KpUTEpHst Banaer

O60CcHOBaHHO TMOJIyY€H BEPHBIN OTBET (€ciu 3aJjaHKe COACPKUT JBa IyHKTa, TO 000C- 9

HOBAHHO ITOJIyYCHBI BEPHBIC OTBETHI B 000MX MyHKTaX)

O060CHOBaHHO MMOJIyY€H BEPHBIN OTBET B OJIHOM M3 IIYHKTOB (€CIIU 33JaHUE COACPHKHUT

JIBa IIyHKTA)

NI

UMEETCsl BepHasl MOCIIC0BATEILHOCTh BCEX IIArOB PEHICHHS, HO TOJTYYeH HEBEPHBIN OT- 1

BET M3-3a BBIYHMCIINTEILHOM OMMOKU

NJIn

MMeEeTCsl BEpHas MOCJIeJOBATEIbHOCTD 1IArOB PEIEeHHUs, HO TOJTYyYeHHbIH BEPHBIA OTBET

HEJIOCTAaTOYHO 00OCHOBAH

Perienrie He COOTBETCTBYET HH OJHOMY U3 KPUTEPHEB, MEPEUNCICHHBIX BBIIIE 0
Maxcumanvroiii 6ain 2

3aganne 14.
CopepxaHue KpUTepHs Banasl

HmeeTcsi BepHOE TOKA3aTENbCTBO YTBEPXKJICHUS MYyHKTAa d U OOOCHOBAaHHO IOJIYYCH 3

BEpHBIN OTBET B MTYHKTE O

HmeeTcst BepHOE JOKA3aTENbCTBO YTBEPXKJEHUS IIYHKTAa @ U P 0OOCHOBAHHOM pellle- 2

HUU MYHKTa 6 MOJY4YeH HEBEPHBINA OTBET M3-32 apUPMETHUECKON OLTHOKU

HmeeTcst BepHOE TOKA3aTENbCTBO YTBEPKACHUS MTyHKTA d ¥ MIYHKT 6 HE BHITIOTHEH 1

NJIN

000CHOBAaHHO TOJIyUY€H BEpHBIM OTBET B MYHKTE 6 C HCIOJB30BAHHEM YTBEP KICHUS

MyHKTA @, IPH 3TOM IYHKT @ HE BBITIOJHEH

Pemienne He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, IEPEUNCICHHBIX BHIIIIE 0
Maxcumanvnviii 6an 3




3aganue 15:

ConeprkaHue KpuTepust bannbr
OO00CHOBaHHO 10JIy4€H BEPHBIN OTBET 2
O060CHOBaHHO MOJYYEH OTBET, OTIMYAIOLIUICS OT BEPHOTO UCKIIOYEHHEM / BKIFOUEHH-
€M IPaHUYHBIX TOYEK
NJi
MOJIyYEeH HEBEPHBIN OTBET M3-3a BBHIUMCIUTEILHON OMIMOKU, HO TIPU 3TOM MMEETCS Bep- 1
Hasl TI0CJIeI0BATEIbHOCTh BCEX IIaroB PEHICHUS
NJIN
UMeeTCsl BepHasi MOCJIeJ0BATEIbHOCTD I11ar0B PEIIEHUs], HO MOJIY4YEeHHBIN BEPHBIH OTBET
HEJI0CTaTOYHO 00OOCHOBAH
Perienrie He COOTBETCTBYET HH OJHOMY U3 KPUTEPHEB, IEPEUNCICHHBIX BbIIIE 0
3aganmue 16:
CojiepkaHue KpUTEPUst baier
O00CHOBaHHO 10JIyY€H BEPHBIN OTBET 2
BepHo moctpoeHa matemaTtuyeckass MOJENb PEIICHUs, HO PelIeHHe HEIOBeNeHO (Wiu
HEBEPHO J0BEJIEHO) /10 KOHIIa 1
NJin
pelneHre He0CTaTOYHO 000CHOBAHO
Penienne He COOTBETCTBYET HH OJIHOMY M3 KPUTEPUEB, IEPSUUCIICHHBIX BBIIIE 0
MaxcumanvHolii 6ann 2
3aganue 17:
CopepxaHue KpUTepus bannbl
Hmeercsi BepHOE JOKA3aTENbCTBO YTBEPXKICHHS MYHKTa @ M OOOCHOBAHHO TOJYYEH 3
BEPHBIN OTBET B ITYHKTE O
Hmeercst BepHOE T0KA3aTEILCTBO YTBEPXKACHUS IIYHKTA d M MPU 00OCHOBAHHOM pele- 2
HUU MYHKTA O MOJYYeH HEBEPHBIN OTBET M3-3a apu(METHUECKON OTHOKU
HmeeTcst BepHOE J0KA3aTENbCTBO YTBEPXKACHUS MyHKTa d, PEIIEHUE MYHKTa O OTCYT- 1
CTBYET WUJIM HEBEPHOE
NJIN
000CHOBaHHO TOJYYEeH BEpHBIH OTBET B IYHKTE O C HCIOJIb30BAHUEM YTBEPKIACHUS
NYHKTA @, TIPY 3TOM ITYHKT @ HE BBIIIOJIHEH MJIH JIOKA3aTeIbCTBO YTBEPKACHUS IYHKTA
HE BIIOJIHE 00OCHOBAHO
Penienne He COOTBETCTBYET HH OJTHOMY W3 KPUTEPHUEB, TEPEUHCICHHBIX BBIIIE 0
Maxkcumanvuwiii 6ann 3
3aganus 18 - 19:
ConepxaHune KpuTepusi bamnbt
O060CHOBaHO MOJIyY€H BEPHBIN OTBET 4
[TocTpoena BepHO MaTeMaTHyecKast MOJIENb PELICHHs], PELIEHHEe CBEJIEHO K UCCIIeI0Ba- 3
HUIO 9TOW MOJIENIU ¥ MOJTyYeH Pe3ysIbTaT, HO BEPHBIH OTBET HEJOCTATOYHO 0OOCHOBAH
[TocTpoena BepHO MaTeMaTH4yecKast MOJIENb PELICHHs, PEILICHHE CBEIEHO K UCCIIeI0Ba- 2
HUIO 3TOW MOJIENIN ¥ TOJTyYeH Pe3yIbTaT, HO IPU PEIICHUH TOMYIIEHBI BEIYHUCIUTEIb-
HBIC OIUOKH
[TocTpoena BepHO MaTeMaTH4YecKasi MOJIENb PEIICHHS, PEIICHHE CBEIEHO K NCCIIeI0Ba- 1
HUIO 3TOM MOJIENIU, HO pellIeHHe He JIOBEJIEHO 0 KOHIIA
Penienne He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IPUBEIEHHBIX BbIIIE 0
Maxcumanvrolii bann 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
HUmoczosvwi 6arn | 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. COJEPXXAHMUE ITPOI'PAMMBI 11O MATEMATUKE

1. Anredpa
Yucna, kopuu u cmenenu

1. HarypanbHble u nensle yncina. [IpusHaku 1eIMMOCTH LENbIX YUCE.

2. PanuonanbHble yncia. OOBIKHOBEHHBIE U IECSITUYHbIE JPOOHU, IPOLIEHTHI, OECKOHEeY-
HBIE IEPUOTUIYECKUE JPOOH.

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

4. Apudmerndeckuil KOpeHb HaTypalbHOU cTereHu. JlelicTBus ¢ apuMEeTHIECKUMHU
KOPHSIMHM HaTypaJbHOW CTEIICHHU.

5. CreneHb ¢ HaTypaJIbHBIM OKa3aTeNIEM.

6. CreneHb  1eIbIM IIOKA3aTEIEM.

7. Kopens crenenu N > 1 u ero cBoiicTBa.

8. CreneHb ¢ pallMOHAIBHBIM [TOKa3aTeIeM U e€ CBOMCTRA.

9. CBoiicTBa CTETIEHU C JEHCTBUTEILHBIM ITOKA3aTEIIEM.

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 TPUTOHOMETPUUYECKHE TOKIECTBA.

5. ®opMyIbl TPUBEIACHUS.

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

7. CuHYC ¥ KOCUHYC JIBOMHOTO yIJa.

Jozapugmoi

1. Jlorapudm uucna.

2. Jlorapugm npousBeJeHNs, YACTHOT O, CTEIIECHHU.

3. JlecATWYHBII U HATYPAIBHBIN JOTapupMBI, YUCIIO e.

IIpeobpaszosanus evipasicenuti

1. TIpeoGpa3oBaHust BbIpaKEHUH, BKIOYAIOMINX apu(PMETHIECKUE ONEpaIiH.

2. TIpeoOpa3oBaHusi BbIpayK€HHH, BKIIOYAIOIINX ONEPALIUI0 BO3BEACHUS B CTEIICHb.

3. TIpeobOpa3oBaHus BIpaKEHUH, BKIIOYAIOIINX KOPHU HATYPAILHOM CTETICHH.

4. TIpeoOpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUH.

5. IlpeoOpa3oBaHue BbIpak€HUH, BKIIOYAIOIINX ONEPAIIHIO JIOrapu(MUPOBAHNUS.

6. Monynb (abcomroTHAS BEIMYMHA) YUCIIA.

2. YpaBHEHHS M HEPAaBEHCTBA
Ypaenenus
1. KsaapaTHble ypaBHEHUS.



CoNoORRWN

10.
11.

12.

[{enbie 1 IPOOHO-PAIMOHATBHBIE YPABHEHHSI.

HppanmonanbHble ypaBHEHUS.

TpuronomeTpuyeckue ypaBHEHHUS.

[ToxazarenbHbIE ypaBHEHUSI.

Jlorapudmuueckre ypaBHEHUS.

PaBHOCUIIBHOCTDh YpaBHEHUM, CUCTEM YPaBHEHUM.

CucreMbl ypaBHEHUH.

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

Hcnonp3oBaHne CBOWCTB U rpaduKOB (PYHKITUH NIPH PEIICHUN YPaBHEHHUH.
N300paxeHne Ha KOOPAUHATHOMN INIOCKOCTH MHOKECTBA PELIEHUI YPaBHEHUM ¢ ABYMS
MEPEMEHHBIMH U UX CUCTEM.

[TpuMeHeHre MaTeEMaTUYECKUX METOOB JUIsl PELICHUS COIEPKATEIbHBIX 3a/1a4 U3 pa3-
JUYHBIX 00JacTel HayKu U npakTuku. HTepnpeTanus pe3ynbrara, y4€T peabHbIX
OTpAaHUYECHUU.

Hepasencmea

1.

HBOoNoOTRWDN

11.
12.

0.

KBaaparHble HEPAaBEHCTBA.

PanmonanpHble HEpaBEHCTBA.

IToka3aTenbHbIE HEPABEHCTBA.

Jlorapugmuueckue HepaBeHCTBA.

CucreMbl TUHEHHBIX HEPABEHCTB.

CucreMbl HEpaBEHCTB C OJHOM IIEPEMEHHOM.

PaBHOCWIIBHOCTH HEPABEHCTB, CHCTEM HEPABEHCTB.

Hcnonb3oBanue cBOMCTB U rpagukoB (GYHKIMHA IpU pPEIEHUH HEPABEHCTB.
Meroa UHTEPBAJIOB.

N300pakeHre Ha KOOPJMHATHON TJIOCKOCTH MHOKECTBA PELLICHUI HEPaBEHCTB C /IBY-
Ms1 IEPEMEHHBIMU U UX CUCTEM.

YpaBHEHMs1, HEpAaBEHCTBA U CUCTEMBI C IIAPAMETPAMH.

CucreMbl U COBOKYITHOCTH HEPABEHCTB.

3. ®yHKIMHU
Onpeodenenue u epaghux hynkyuu

1.
2.
3.

4.
S.

@OyHKIMSA, 00J1aCTh ONpeeNeHust GyHKIUH.

MHoxecTBO 3HaUeHUN (DYHKIUH.

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

ObparHas ¢pynkuus. ['paduk oOpaTtHoN pyHKIMN.

[IpeoGpa3oBanust rpaUKOB: MapaLIEIbHBIN EPEHOC, CHMMETPHSI OTHOCUTEIBHO OCeit
KOOp/MHAT.

OnemenmapHoe ucciedosanue QyHKyul

NoabkowhE

MonoToHHOCTb (pyHKIMU. [IpoMexyTKn Bo3pacTaHus U yObIBaHUS.

YETHOCTh ¥ HEYETHOCTh (PYHKIIMH.

[Tepuonu4HOCTb (HYHKIMU.

Orpann4eHHOCTh (PYHKIIMH.

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

Haubonbiee u HauMeHblee 3HaUeHNs QYHKIUU.

Touku pa3pbiBa. AcUMNITOTHI rpadukoB ¢pyHkuuid. CBolcTBa PYHKINHI, HEMPEPHIBHBIX
Ha OTPE3Ke

OcHosHble snemenmapuvie QyHKyuu

1.

2.
3.
4

Jluneitnast pyHkuus, cBOICTBa, rpaduk.

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

CrenenHast GyHKIHUS C HATYpaJbHBIM ITOKa3aTesIeM, CBOMCTBA, TpaduK.



5. Tpuronomerpuyeckue (GyHKINH, CBOUCTBA, TPAapUKU.
6. IlokasarenbHast GyHKIHS, CBOWCTBA, TPaduK.
7. Jlorapudmuueckasi pyHKIHS, CBOICTBA, rpaduk.
Tlocreoosamenvrocmu, cnocodwl 3a0aHUsL NOCIEO08AMENbHOCMEIL.
Apugpmemuueckas u ceomempuueckas npocpeccuu. Lopmyna croHCHbIX NPOYEHMO8
4. Hayaja MaTeMaTH4eCKOr0 aHAJIN3a
Ilpouzeoonas
1. TlonsiThe 0 MpoU3BOAHOM (PYHKITUH, TEOMETPUIECKUNA CMBICI MPOU3BOTHOM.
2. Du3nYecKHil CMBICT MPOU3BOAHON, HAXOXKIECHUE CKOPOCTH JIJIs ITPOIecca, 3aIaHHOTO
dbopmyIoii uiu rpaduKoMm.
YpaBHeHUE KacaTebHOU K TpaduKy ()yHKIHH.
[Tpou3BoHBIE CyMMBI, pA3HOCTH, IPOU3BEACHUS, YACTHOTO.
[Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUH.
Bropas npousBoaHas u €€ Gpu3nuecKuil CMbICI.
7. TIpou3BojaHbIE IIEMEHTAPHBIX (HYHKIHUN
Hccneoosanue gynxyuti
1. TlpumeHeHue NMPOU3BOAHON K UCCIEAOBAHUIO GYHKIMH U MMOCTPOCHHIO IPa(UKOB.
2. Ilpumepsl HCTIONB30BAHUS MPOU3BOIHOMN AJISl HAXOXKICHUS HAWITYUIIETrO pelIeHus B
MPUKIIAJIHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKHX, 3a]a4ax.
Ilepsoobpasnas u unmezpan
1. TlepBooOpa3HbI€ AIIEMEHTAPHBIX (HYHKIIHH.
2. Ilpumepsl npuMeHeHUs HHTerpaia B GU3UKE U TEOMETPUH.
5. 'eomeTpus
Inanumempus
1. TpeyronabHUK.
2. Ilapannenorpamm, npsMOyroJlbHUK, pOMO, KBaJparT.
3. Tpanerus.
4. OKpYXHOCTb U KPYT.
5. OKpYyXHOCTh, BIMCAHHAsl B TPEYTOJIbHUK, U OKPY>KHOCTb, OIIMCAHHASI OKOJIO TPEYToJib-
HUKA.
MmuoroyronasHuK. CymMma yriloB BBIITYKJIOTO MHOTOYTOJIBHUKA.
7. TlpaBuibHBIE MHOTOYTOJIBHUKHU. BrincaHHast OKpY>KHOCTh U OMHCAHHASI OKPYKHOCTh
MPABUJIBHOTO MHOT'OYTOJIbHUKA.
Ipsmvle u nrockocmu 6 npocmpancmae
1. Tlepecekaromuecs, napajuieabHbIe U CKPEIIMBAIOLIMECS TPSAMbIE; IEPIIEHIUKYIISAP-
HOCTb IPSIMBIX.
[TapannenbHOCTh NPAMON U TUIOCKOCTH, MTPU3HAKHA M CBOMCTBA.
[TapannenbHOCTh IIOCKOCTEN, NPU3HAKU U CBOMCTBA.
4. TlepneHAMKYISPHOCTH NPSIMON U MJIOCKOCTH, IPU3HAKU U CBOMCTBA; NEPIIEHANKYJIISP U
HAaKJIOHHAs; TeopeMa O TPEX NEPIECHINKYJIIIpax.
5. TlepneHANKYISIPHOCTH MIIOCKOCTEH, MPU3HAKU U CBOMCTBA.
6. IlapamnenbHoe mpoekTHpoBaHue. M300paxkeHue NpocTpaHCTBEHHBIX QUTYP.
Mnozoepannuxu
1. Tlpusma, e€ ocHoBaHUsA, OOKOBBIE pEOpa, BEICOTA, OOKOBAs MOBEPXHOCTh; MpsiMast
pu3Ma; MpaBUIbHAS IpU3Ma.
2. Tlapannenenunen; Ky0; CAMMETpUH B KyOe, B apajjiesieUIese. .
3. Tupamuma, e€ ocHOBaHHE, OOKOBBIE pEOpa, BEICOTA, OOKOBAs TIOBEPXHOCTH; TPEYTOJIb-
Hasl TUPaMU/Ia; MpaBUIbHAS MHpPaAMUIA.
Ceuenus kyOa, IpU3Mbl, TUPAMU/IBL.
5. ITlpencraBnenue o MpaBUIBHBIX MHOTOIPAaHHHUKAX (TETpa’ip, KyO, OKTasap, 10JeKadIp
U MKOCadIp).
Tena u nosepxnocmu epawjerus

©o ok w

o

wn
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1.
2.
3.

Hunmunap. OcHoBaHue, BEICOTa, OOKOBAs OBEPXHOCTH, 00pa3ylolias, pa3BepTKa.
Konyc. OcHoBaHme, BEICOTa, OOKOBas IOBEPXHOCTH, 00pa3yromias, pa3BepTKa.
[ap u cepa, ux ceueHus.

H3MepeHue ceomempudecKux 6ejuv4un

1.

How

ISl

Bennuuna yria, rpangycHas Mepa yriia, COOTBETCTBHE MEKAY BEIMYMHON yria U -
HOH JTyT'H OKPYXHOCTH.

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

JlmHa oTpe3ka, JIOMaHOH, OKPY>KHOCTH, IEPUMETP MHOTOYTOJIbHUKA.

Paccrosinue oT TOUKM 10 MPSIMOIA, OT TOYKH JI0 INIOCKOCTH; PACCTOSTHUE MEKIY Mapa-
JETbHBIMU M CKPEIMBAIOIIUMUCS MPSMBIMHU, PACCTOSIHHE MEXY MapaliieTbHbIMU
IUTOCKOCTSIMHU.

[Inomans TpeyroiabHUKa, apaieIorpaMMa, Tpalelu, Kpyra, CeKTopa.

[Tomaas MOBEpXHOCTH KOHYCA, MIIMHAPA, CHephl.

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

Koopounamw u éexmopul

1.
2.
3.

4.
5.
6.

Koopaunats! Ha IpsAMOiA, EKapTOBBI KOOPIAMHATHI HA IUIOCKOCTH U B IIPOCTPAHCTBE
®opmysia pacCTOSIHUSI MEXKAY ABYMS TOUKAMM; YpaBHEHHE C(EpHI.

BekTop, MOAy/Ib BEKTOpa, PABEHCTBO BEKTOPOB; CJII0KEHUE BEKTOPOB U YMHOKEHUE
BEKTOpA Ha YMCIIO.

KonnuueapHsie BeKTOphl. Pa3iioskeHne BEKTOpa M0 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
KoMmiutanapueie BeKTOpBI. PasiioxkeHnue no TpéM HEKOMILIAHAPHBIM BEKTOPaM.
Koopaunats! BEKTOpa; CKaIspPHOE IPOU3BEICHUE BEKTOPOB; YIOJI MEKY BEKTOPaMH.

6. DJIeMeHThl KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUHU BEPOSTHOCTEI
Mmnoowcecmsa u nocuxa
1. MHoxecTBO, onepanuu HaJ MHOKecTBaMu. Jluarpammel Diinepa — Benna.
2. Jloruka
dnemenmol KOMOUHAMOPUKU

1.
2.

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

Onemenmul cmamucmuxu

1.
2.
3.

Tabmuunoe u rpaduueckoe MpeACTaBICHUE TaHHbBIX.
YucnoBble XapaKTEPUCTUKH PSATOB TAHHBIX.
OnucarenpHas CTaTUCTUKA

Dnemenmuvl meopuu 6eposmHocmel

1.
2.

BepositHOCTH COOBITHHA.
[Ipumepsl UCTIONB30BaHUSI BEPOSITHOCTEW M CTATUCTHKHM MPU PEUICHUN NMPHUKIATHBIX 3a-
Jay.
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5. PEKOMEHAYEMAA JIUTEPATYPA

Pexomennyemast st MOATOTOBKH JIMTEpaTypa — 3T0 (eAepaabHbIii MepeueHb Y4eOHHKOB,
JOMYIICHHBIX K HMCIIOJIb30BAHUIO IIPU pCain3alliy UMCIOIIUX IOCYAAPCTBCHHYIO aKKPCAUTAIIUIO
00pa30BaTeNbHBIX MPOTrPaMM HAYaIHHOTO O0IIEro, OCHOBHOTO O0IIEro, CpeHero odimero oopa-
30BaHUS OPraHU3ANUAMHE, OCYIIECTBISIONMMU 00pPa30BaTEIbHYIO EATEIbHOCTh. YacTh JaHHBIX
y4€OHUKOB IPUBOJUTCS HUXKE.

Havajla MaTeMaTHIecKOro
aHanm3a, reoMeTpus. An-
rebpa v HadaJia MaTeMaTH-
YecKoro aHaimsa (B 2 4a-
CTSIX)

HoB [1.B.; Yacts 2: MopakoBuy
A.T'. u gpyrue; non penakuuen
MopaxoBuua A.I°

HanmenoBanue yueOHHMKa ABTOP/aBTOPCKHUIT KOJUIEKTHB Kiacc HaumenoBanune
3 nates(-eit)
Marematuka. Anrebpa: 9-ii | Makapsraes 10.H., Munmok H.I'., 9 AxnuunonepHoe obmectso "U3-
KJacc: 0a30BEIA YPOBEHB:! Hemkor K.1. u npyrue; mox pex. nmarenbctBo "I[lpoceemenne”
Y4IeOHHUK TemskoBckoro C.A.
Marematuka. ['eomerpus: 7 | Atanacsu JI.C., byry3os B.®., Ka- 9 AxnuunonepHoe obmecTo "U3-
- 9-¢ xyaccel: 6a30BEIi ypo- | momies C.b. u apyrue natenscTBO "[IpocBeenue”
BEHb: y4eOHHUK
Marematuka. BepostHocts | Beiconxwuii U.P., Smenko N.B.; 9 AxnponepHoe obmectBo "U3z-
U cTaTucTUKa: 7 - 9-e kjmac- | mof pen. Smenko U.B. narenbcTBo "I[IpocBenenue”
Chl: 6a30BbI yPOBEHB:!
y4eOHHK: B 2 4acTAX
MaremaTuka: anredpa u Kosznos B.B., Hukutun A.A., be- 9 OO0m1ecTBO ¢ OTpaHUYEH HOM
TEOMETPUS nonocoB B.C. u npyrue; nox pe- OTBETCTBEHHOCTHIO "Pycckoe
naxnueit Kosinosa B.B. u Hukuru- CJIOBO - Y4eOHHK"
Ha A.A.
Aunrebpa Bynumosnu E.A., Ky3nenosa JI.B., 9 AxuponepHoe obmectBo "U3z-
Munaesa C.C. u gpyrue narenbcTBo "Ilpocsenienne”
Auredpa Hopodees I'.B., Cysoposa C.b., 9 AxuunonepHoe obrmiectro "Ms3-
Bynumosmu E.A. u npyrue narenbeTBo "IlpocBenienne”
Anrebpa Komsarun F0.M., Tkauera M.B., 9 AxuponepHoe obmectBo "U3-
®enoposa H.E. u gpyrue natensctBo "[IpocBemienune”
Adnrebpa Makapserues FO.H., Munaiok H.I'., 9 AxunonepHoe obmectro "U3-
Hemxos K.W. u apyrue; nox pe- natenscTBO "[IpocBewenue”
naknueit TexakoBckoro C.A.
I'eomerpust Mepznsak A.I'., Ilononckuii B.b., 9 AxnunonepHoe obmectro "U3-
Sxup M.C.; nox penaxuueit [1o- natensctBo "[IpocBewienue”
Josbeckoro B.E.
I'eomerpus Cmupsaos B.A., CvuproBa .M. 9 AxuponepHoe obmectBo "U3-
natensctBO "[IpocBemenue”
MaremaTuka: anredpa u Ammos 111 A., Kosnsarus F0.M., 10-11 | AkuuoHepHoe obecTBo "M3-
HadJaja MaTeMaTHYeCKOTro TxaueBa M.B. u npyrue narenbcTBo "Ilpoceenienne”
aHanm3a, reoMeTpus. An-
reOpa ¥ Ha4yajga MaTeMaTH-
YEeCKOro aHaJIn3a
Marematuka: anredpa u Aranacsu JI.C., byry3os B.®., Ka- 10-11 | AxouorepHoe obmectBo "U3-
Havajia MaTEMaTHYECKOI O nomies C.b. u npyrue natensctBO "[IpocBemenue”
aHanu3za, reometpus. ['eo-
METpHs
MaremaTuka: anredpa u Byty3os B.®., [Ipaconos B.B. nox 10-11 | AkuuonepHoe obecTBo "M3-
HadJaja MaTeMaTHYeCKOTro penakiueit CagoBHudero B.A. narenbcTBo "Ipoceenienne”
aHanm3za, reomerpus. ['eo-
MeTpHs
Maremaruka: anreopa n Yacts 1: Mopakosuu A.T'., Ceme- 10-11 OOr1iecTBO ¢ OrpaHnyeH HOH

oTBeTcTBeHHOCTHIO "MOL]
MHEMO3H1 HA"
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