MHUHOBPHAYKH POCCHMA
(denepasbHOe rocyaapcTBeHHOE OK/I:KeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BbICIIET0 00Pa30BaAHUA
«Huzkeropoackuii rocy1apcTBeHHbIM TEXHUYECKUI YHUBEPCUTET
uM. P.E. AnekceeBa» (HI'TY)

VY4eOHO-HAYYHBIH MHCTUTYT PAAMODJICKTPOHUKU U MHGOOPMAIIMOHHBIX TEXHOJIOTHI
(UPUT)

(Tlonnoe u cokpawennoe Ha36anUe UHCMUMYMA, PEATU3YIOWe20 OaHHOe HanpasieHue)

«YTBEPXJIAIO»

JIMpeKTOp UHCTUTYTA

Ceptudmkar 00d0d2d92b016fbc03ccSe53cdefcbe74c A . B . MﬂKI/IHbKOB
IToamuce DO

24 centsi0ps 2024r.

Bnageneu  Meawknh Eorenui Fennaasesny
fecrautenen €02.05.24 10 26.07.25

PABOYASA ITPOTPAMMA JIUCIHAIIJIMHBI
b1.B.6 MaremMmaTHka

(MHIEKC 1 HAaNMEHOBAaHHE AUCIHILIMHGI 110 Y4eOHOMY IUIaHY)

JUTSl IOJArOTOBKH OaKalaBpoOB

Hanpasnenue noarotosku: 11.03.01 Paguorexnuka
HamnpaBneHHOCTh: PaanosneKkTpoHHBbIE CUCTEMBI

®opma 00yuyeHHs: OYHas
I'ox mauama moaroroBku: 2024

Brimyckarommas kadenpa: UPC

Kagenpa-pazpaboruux: [IM

O6bvem quctumuuuel:  720/20
4acoB/3.e

HpOMG)KyTOqHaSI aTrrecranus:. 5K3aMCH, 59K3aMCH, OK3aMCH, 3a4cT

Pazpabotuuk: Hlepctuena JI.B., k.¢.-M.H.

HKHUI HOBI'OPO/I, 2024 rox



Pabouas nporpamma IUCHUIUIMHBL: pa3paboTaHa B COOTBETCTBUU ¢ DeniepalibHbIM roCyAapCTBEHHBIM
obOpasoBarenbHBIM CTaHAApTOM BhIcIero oopazoanus (OPI'OC BO 3++) nmo nampasnenuto 11.03.01
Panuorexnuka, yreepxaeHHoro npukazom Ne 931 MUHOBPHAVYKM POCCUM oT 19 centsops 2017 r.
Ha OCHOBaHWM yueOHoro riana npunaroro YMC HI'TY nporokon nportokosn Ne 6 ot 10.06.2021

Pabouas nporpamma oqoOpeHa Ha 3aceqanuu Kadeapsl pa3paboTunka MporpaMMbl MpoToKoa Ne 9 ot
09.09.2024

3aB. kadenpoii 1.¢.-M.H., mpodeccop Kypkun A.A.

noonucw,

[TporpaMma pekoMeHJ0BaHa K yTBepKAeHUI0 yueHbIM coBeToM uHcTuTyTa MPUT, IIpoTokon Ne 5
or_10.09.2024 r.

Pabouas nporpamma 3apeructpupoana B YMYVY, peructpaunonusiii Ne  11.03.01-p-6
Hauvansauk MO

3aBepmyromias oraenom komruiekroBanus HTh H.W. KabGanuna




COJEP)KAHUE

(IIOJIHOE H COKPAIIIEHHOE HA3BAHHE UHCTHUTYTA, PEAJIN3YIOIIIET O TAHHOE

HAIIPABIIEHHUE) .............ccouiiiiii ettt ettt et h e btk b et e bt e b bt e b et e b et e be e e kb e e abe e e b n e e nneeenenas 1
1.  UENN U 3A0AYN OCBOEHUA OAUCLIUMIIUHBI (MOLYIIA).......oooiiiii e 4
2. MECTO AUCUMUNIIUHbI B CTPYKTYPE OEPA3OBATENBLHOM NMPOrPAMMBbI .......................... 4
3.  KOMMNETEHLUWN OBYYAIOWEIOCA, POPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA
ONCLUMIUHDBI (MOLYTIA) ... s 4
4. TNEPEYEHb NNAHUPYEMbIX PE3YJIbTATOB OBYYEHUA NO ANCUUIMIINHE,
COOTHECEHHbIX C MMAHUPYEMbIMU PE3YJIbTATAMU OCBOEHUA OMNBO ..............cociien, 6
5. CTPYKTYPA U COOEPXAHUE OUCLIUMIINHDI ... 8
6. TEKYLUMA KOHTPONb YCNEBAEMOCTU U MPOMEXYTOYHAS ATTECTALIMA MO UTOrAM
OCBOEHMUA ONCLINTIIIUHDIL ...t 14
7.  YYEBHO-METOAMWYECKOE OBECMEYEHUE OUCLUMIIUHDI ..o 16
8. WH®OPMALMOHHOE OBECMNEYEHNE OUCLIUIMIIUHDI ... 18
9. OBPA3OBATEIbHbIE PECYPCbI OANA UHBANTMOOB UTIMLLC OB3 ..., 20
10. MATEPWAJIbHO-TEXHUWYECKOE OBECMNEYEHUE, HEOBXOOUMOE OnA

OCYLUECTBINEHUA OBPA30OBATEJIbHOIO NMPOLIECCA MO AUCUUMIUHE ... 20
11. METOAWYECKME PEKOMEHOALIMM OBYYAIOLLMMCA MO OCBOEHUIO AUCLUUMIIUHDGI ... 21
12. OLUEHOYHbIE CPEACTBA O KOHTPONA OCBOEHUA OUCLIMIMIIUHDI ... 24



1. UENN N 3A0AYN OCBOEHUA OUCLUUMINNHBI (MOAOYIA)

1.1. LleJ'IbI-O OCBOEHUA OUCUUNNIINHBI ABNAETCA OBJlageHune CctyaeHTaMum OCHOBHbIX MOHATUA BbICLLEN
MaTeMaTukn 1 MmaTeMaTnyeCcKnx MeTogoB UccneaoBaHUd, a Takxke BblpaGOTKa Y HUX HaBbIKOB peLleHnA TUMNOBbIX
3aad.

1.2. 3apgaden ocBoeHust sBnseTca HOPMUPOBAHNE CMOCOOHOCTM  MCMNOMb30BaTb
MaTemMaTU4ecKkui annapart Ansa peleHns 3agady MHXeHEepHON OesaTenbHOCTH.

2. MECTO OUCLUMMNWHBbI B CTPYKTYPE OBEPA30OBATEJIbHOMN
NMPOrPAMMbDI

YyebHas gucuunnuHa (mogyns) bB1.65.6. MaTtematuka BknoyeHa B obA3aTesibHbIN NepeveHb
ancumnnuH  obsizatenbHOM 4acTu obpasoBaTesfibHOM MporpaMMbl BHE 3aBUCUMMOCTU OT ee
HanpasneHHocTn (npodung). OucumnnmHa peanusyeTcs B COOTBETCTBMM C TpeboBaHMAMMU
OIroC, Orn BO n YN, no cneynansHoctn 11.03.01 PagnoTtexHuka.

OucumnnuHa GasvpyeTcs Ha cnegylowmux AUcUuMninHax: mMateMatuka B OoObEMe Kypca
cpefHen LIKOonbI.

Pesynbtatel 00Oy4eHWsa, MoOmyYeHHble MpyM OCBOEHUN AUCUUNMWUHLI, Heobxoanmbl npwu
n3ydeHun cnegyrowmx amcunnnud dusmnka, OcHoBbl Teopun uenewn, OucKpeTHass maTemaTuka,
Teopus BepOSATHOCTEN M MaTemaTudeckas CTaTUCTUKA, JNeKTpoauHaMmkKa 1 pacnpocTpaHeHue
paguoBOSH, JnekTpoHuka, PagunomaTtepuansl n paguoKOMMNoHeHTbl, PaguotexHuyeckue uenn m
curHanbl, OCHOBbI  YUCAEHHBIX METOLOB, a Takke nMpu  BbINOSIHEHUMN  BbIMYCKHOM
KBanudukaunoHHom paboTbl.

Pabouyas nporpamma AgucumnnuHel «MaTemaTuka» Ans  MHBaNMOAOB U Nvl C
OrpaHU4YEeHHbIMM  BO3MOXHOCTAMW 300pOBbS  pa3pabaTbiBaeTcs MHAMBMAYANbHO C  Yy4eTOM
0COBEHHOCTEN MNCUXOMU3NYECKOTO Pa3BUTUSA, WHOMBUAYAlbHbIX BO3MOXHOCTEM W COCTOSHUSA
3[0pOBbS Taknx 0ByYaroLLNXCS.

3. KOMNETEHUMN OBYYAKOLWLEINOCA, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA OaUCUUNINUHBI (MOAYIIA)

Tabnuua 1. - PopmupoBaHMe KOMNETEHLUMIN AUCLMMIMHAMW O4HOM DOPMbl 0BYYEeHNS
HaumenoBanue
JMCIMIUIAH, (OPMUPYIOLINX
KOMIICTCHIIUIO

COBMECTHO
OIIK-1 1 2 3 4 5 6 7 8

CemecTpsl, HopMHUPOBAHNUS TUCIUITITHHBI
Komnierenmu Gepyrcest n3 Y4eOHOTO IU1aHa Mo HaIpaBJICHHUIO IOATOTOBKY OakajiaBpa
/cienramucTa/MarucTpa»

Marematuka

duszuka

OCHOBBI TEOpUU 1IeTei
OneKTpOHUKA
DIeKTpoIMHAMUKA U
pacIrpocTpaHeHue
PaIruoBOIIH

JluckperHast MmaTemaTukKa
PagmoTexHmueckue nenu u
CHUTHAJIBI

Teopust BeposiTHOCTEM 1
MaTeMaTHYecKasi CTATUCTHKA
Pagnomarepuanst u




Hanmenosanue
JTUCTIHATUIAH, POPMHUPYIOMIHAX

CemecTpsl, GOpMHUPOBAHHUS TUCLUITITHHBI
Komnerenmun 6epyTcs u3 Y4eOHOTo IU1aHa 1o HaIpaBJICHUIO TIOATOTOBKH OakaiaBpa

KOMIIETEHIUIO
/cienManmcTa/MarucTpay
COBMECTHO
OIIK-1 1 2 3 4 5 6 7 8
PaTMOKOMITOHEHTBI
OCHOBBI YHCJIEHHBIX
METOJIOB

Bremonraenne n 3ammura BKP




4. NMEPEYEHbB NINAHUPYEMbIX PE3YJIBTATOB OBYYEHWA MO ANCUUTTTIMHE, COOTHECEHHbIX C
NMNAHUPYEMbIMA PE3YJIIbTATAMW OCBOEHWA OlNBO

Tabnuua 2. - NepeyeHb NNaHMpyemblx pe3ynbTaToB 00y4YeHUsl No ANCUUNITMHE, COOTHECEHHbIX C MaHNPYEMbIMU pe3yrnbTaTamu

OCBOEHUA

KOI{ U HAMMCHOBaHHUE

KO)_'[ 1 HAUMCHOBAaHUEC

J

OueHoYHbIe cpeacrBa

KOMITCTeHIHH HHANKATOPA J0CTH:KEHU Iliianupyemble pe3yJabTaThl 00y4YeHHUsI 10 TUCHUTIIHHE Texymero IIpoMeskyTo4HOI
KOMIEeTeHIINN KOHTPOJIs aTTecTaluu
OIIK-1 Crocoben HOIIK-1.1. Ucnons3yeT 3HaTh. YMers: Baanern: KouTpoabHbie Bunerwr ms
UCIIONIb30BaTh MOJOXKEHHs, | (yHIaMEHTaIbHbIE OyHnamMeHTaIbHbIE [IpumeHATH [TonaTuitHbIM 1 paboTsl, JK3aMeHa, 3a4eTa
3aKOHBI U METO/IbI 3aKOHBI IPUPOJIBI U MaTeMaTHYeCKue KJIaCCHYECKUE U (dopmManbHbIM TECTHPOBaHHE B
€CTECTBEHHBIX HAayK U OCHOBHBIE (DU3UUECKHE 00BEKTHI U UX COBPEMCHHBIC MaTeMaTHIECKIM cucreme E-
MaTEeMaTHKH JUIS PEIICHNs] | MaTeMaTHYECKNE 3aKOHbL. | CBOMCTBA, OCHOBHBIC MaTeMaTH4ecKHe annapaToM JUHEHHON learning.
3a71a4 HHKCHEPHOU TIOHSTHUS, METOJIBI U METO/BI anreOpHl,
JIeSITEIIEHOCTH ITOPUTMBI PEIICHHS ITOPUTMBI IS AHAJTUTHYECKOH
MaTeMaTHYECKUX pemeHus 3a1a4d TeOMEeTpUH U
3aj1a4, OCHOBHBIE MPO(eCCHOHANBHON | MaTeMaTHYECKOTO
MPUIIOKEHUS JeSITeTHHOCTH. aHaIu3a.
MaTeMaTHKU U e IIPOBEJCHUS nuddepeHIraIbHBIX
CBSI3U C JIPYTUMH MareMaTHYeCKHUX YpaBHEHHIA ¥ TEOPUH
€CTECTBEHHO- pacueTos, MOJIsL IS AajibHEHIIero
HAYYHBIMH H JIOTUYECKUX U UCIIONIb30BaHUS B IPYTUX
TEXHUYECKUMHU MaTeMaTHYeCKHX JICIUIITMHAX
JMCIUIUTMHAMHU. paccyxIeHHH. €CTECTBEHHOHAYYHOTO U
npodeccHoHaIBEHOTO
HalnpaBJIEeHUH,
HaBBIKAMHU
MaTeMaTH4eCcKOro
MOJICTUPOBAHHA,
crocobamu

dhopManu3anum u
PpeLICHUS TEXHUYECKUX
3aj1a4 MaTeMaTHYECKIUMHU
METOJIaMH.







5. CTPYKTYPA U COOEPXAHUE AUCLUUNNUNHDI
5.1 PacnpepeneHuve TpyAOEMKOCTU AUCUUNIIMHBI NO BUAam paboT no cemecTpam
O6wasn TpyaoémkocTb amcumnnnuHbel coctasnseT 20 3ad.eq. 720 yacos, pacnpegeneHue
YacoB no Bmaam paboT cemecTpam npeacrasneHo B Tabnuue 3.
Tabnuua 3. - PacnpegeneHne Tpya4o€MKOCTU ANCLMNIMHBI MO BMAam paboT no

cemecTpam
TpyaroéMKoCTh B 4ac
N B 1.4. mo cemecrpam
Bua y4eOHoii padoThI ch:cr.o Nocem | Necem | Mo No
1 2 cem 3 | cem 4
®opMaT U3yyeHHUs AU CHUTLIHHBI C MCIIOJIb30BAaHUEM DIIEMEHTOB
ANEKTPOHHOT0 00y4eHus

Ob0mass  TPyAOEMKOCTb  JUCHUIUIUHBI I 720 225 171 180 144
yueOHOMY TJIaHy
1. KonrakTHas padora: 354 140 72 72 70

1.1. AyautopHasi pa6oTa,B TOM YHCJIE: 340 136 68 68 68
3aHATHSA JeKIMOHHOTO THMa (JI) 170 68 34 34 34
3aHATUS ceMuHapckoro tuma (I13-cemuHapsl, 170 68 34 34 34
IPaKT. 3aHATHSI U Jp)
naboparopusie padboTs (JIP)

1.2.BHeayiuToOpHAas, B TOM YHCJe 14 4 4 4 2
KypcoBas pabora (IpoexT) (KP/KIT)
(KOHCYNbTaINSA, 3aITUTA)
TEKYIIUH KOHTPOJIb, KOHCYJIbTAIIUU o 7 5 2 2 1
JMCLUIUIMHE
KOHTAaKTHass paboTa Ha TPOMEKYTOUHOM 7 5 5 5 1
koHTpose (KPA)
2. CamocrosiTeannasi paéora (CPC) 258 49 63 72 74
pedepat/acce (moaroroBka)
pacuérHo-rpaduueckas paborta (PTP) 60 20 10 20 10
(mOAroTOBKA)
KOHTpOJIbHAs paboTa
kypcoBasi pabora/mpoexT (KP/KIT) (moaroroska)
CaMOCTOSITENIBHOE U3Yy4EHUE pasgenos, 198 29 53 52 64
CaMOIIOATOTOBKa (MpopaboTKa U IOBTOPEHHE)
JEeKIIMOHHOTO  Marepuania ¥ MaTepuala
Y4€OHUKOB M Y4€OHBIX MOCOOUM, MOArOTOBKA K
7a00paTOPHBIM M MPAKTHYECKUM  3aHATHSAM,
KOJUTOKBHUYM H T.]I.)
IToaroroBka K 3Kk3aMeHy (KOHTPOJIb) 108 36 36 36




5.2. Cop,ep)KaHMe ANCUUMNJINHDbI, CTPYKTYpUpoBaHHOe No TeMam

Tabnuua 4-Cop,ep>i<aH|/|e OncunnimnHbl, CTPYKTYpUpoBaHHOE No TeMaMm

Bunel yueonoii padoTsl

Ilnanupyemble
(KOHTpoOJIMpYyeMBbIe) (1ac) =
Pe3yJILTaTHI KonTakTHas pa6ora z E
ocoenns:kox YK = o 5 HanmeHoBaHMe MCHOJIb3yeMbIX AKTHBHBIX H
OIIK; 1K u HaumeHnoBaHue pasjesnos, TeM AE E 2 Bug CPC MHTEePaAKTHBHBIX 06pa3?BaTenLHblx
= : 3 3] © g
HHIMKKATOPbI = =2 2 E E S g rexmoorun
JAOCTHKEHUS 2 ‘§L§ E 5 S = E
KOMIIeTeHIHii = Sa :2. 8 B
OIIK-1 Paznen 1. DneMeHTHI TMHEHHOMN anreOpsl
NOIIK-1.1;
Tema 1.1. Oneparuu Hax MaTpUIIAMU. 2 2 1 npopaboTka U TMOBTOpeHue | MHTepakTuUBHas JIEKIMsA, JIeKIUS C 3apaHee
JEKIIMOHHOTO ~MaTepHaja M | 3alUJaHUPOBAaHHBIMU  OMIMOKaMH, mpoOieMHas
Tema 1.2. Onpenennten. 5 5 1 Mmarepuana  y4eOHMKOB W | JIGKIMS, TPYINIOBas JUCKYCCHsl, METOA paboThl B
yueOHBIX MOCOOMH, | MaJIBIX TPYIIIAX, METOJ «MO3TOBOIl IITYpM
HOATOTOBKA K MPaKTHYECKUM
Tema 1.3. O6patHas mMaTpuIa. 2 2 1 3AHSTHSIM
Tema 4. Cucrembl JIWHEHHBIX | 4 4 2
are0panvyecKux ypaBHECHHH.
OIIK-1 Tema 2.1. Bektopsl. 2 2 1 mpopaboTka U TOBTOpeHHEe | IHTepakTWBHAs JEKIUs, JIEKOHS C 3apaHee
HOIIK-1.1; JICKIIMOHHOTO MaTepuaja U | 3alUIAHUPOBAHHBIMKU  OINMOKaMH, MOpPOOJIEMHAs
Tema 2.2. CxansipHO€ IpOHU3BEICHUE 2 2 1 Mmarepuana  y4eOHMKOB W | JIGKIMS, TPYIIOBas JUCKYCCHs, METOJA PabOThl B
yueOHbIX MocOOMH, | MaJIBIX TPYIIIAX, METOJ «MO3TOBOIl IITYpM
Tewma 2.3. BektopHOE TIpOHU3BEICHHE 2 2 1 MOJIrOTOBKA K MPaKTUYCCKUM
3aHATHAM
Tema 2.4. CmemanHOE IPOU3BEICHUE 2 2 1
OIlK-1
MOIIK-1.1; Tema 3.1. [Ipsimast Ha TUIOCKOCTH 2 2 2 npopaboTka ¥ TOBTOpeHHE | VIHTepakTWBHAs JeKIMs, JIEKIUs C 3apaHee
Tema 3.2. [L10CKOCTE 2 2 2 JEKIMOHHOTO MaTepHaja M | 3alUIaHUPOBAHHBIMH  OMIMOKaMH, mpoOieMHas
Tema 3.3, TpAmas B NPOCTPaHCTBS > > > Marepuasa  y4yeOHHMKOB M | ICKLUS, TPYNIOBas IHCKYCCHS, METOL paboTsl B
yueOHBIX MOCOOMH, | MaJIBIX TPYIIIAaX, METOJ| «MO3TOBOM IITYypM
Tema 3.4. Kpussle BToporo mpsaka 2 2 1




Buabl yueoHoii padoTsl

IInanupyemsbie
(KOHTpOJIpYyeMbIe) (1ac) <
pesyJIbTaThI KonrakrHast padora z E‘ °
ocnoermsi:kon VEK; = o 5 alMeHOBAHHE HCIO0JIb3YeMbIX AKTHBHBIX U
OIK; MK u HaumeHnoBanue pasnesnos, Tem 3 E é g Bun CPC HHTEPAKTUBHBIX 06pa3j)BaTeJ1b]-l]>lX
MHIUKKATOPbI = S8 $E €S8 TexHoaOrHH
= lg =) = : o = 5
JOCTHKEHUS 5 =8 £ ST S
KOMIIeTeH LUl = = E. « 3 g
Tema 3.5. IlpuBeneHue KpWUBBIX BTOPOTO | 2 2 1 MMOJITOTOBKAa K MPaKTUICCKUM
IpsAAKa K KAHOHUIECKOMY BUILY 3aHATHAM
Tema 3.6. [ToBepXHOCTH BTOPOTO MopsiAKa | 2 2 2
OIlK-1
HOIIK-1.1; Tema 4.1. OyHKIUU OJHOW TEPEMEHHOU. | 2 2 1 npopaboTka W moBTOopeHue | MHTepakTUBHAsE JEKLWs, JIEKIMS C 3apaHee
OCHOBHBIE TIOHATHSI JEKIIMOHHOTO ~MaTepHaja M | 3alUIaHUPOBAaHHBIMU  OMIMOKaMH, mpoOieMHas
Tewma 4.2. [Ipenen nocnenoBaTeNbHOCTH 2 2 3 MaTepuaga  Y4eOHMKOB U | JICKIUS, TPYIIOBas JUCKYCCHs, METOA pabOThI B
yueOHBIX MoCOOMH, | MaJIBIX TPYIIAX, METOJ «MO3TOBOI IITYpM
Tema 4.3. Ipenen GyHKIMu 4 4 3 HOJArOTOBKA K IPAaKTUYECKUM
Tema 4.4. HenpepsiBHOCT.  Toukm | 2 2 2 3aHATHAM
pa3psIBa.
Tema 4.5. IIpoussoauas. uddepeniuar. 2 2 4
Tema 4.6. Teopembl o2 2 2
auddepeHInpyeMbix QYHKIUIX.
Tema 4.7. [Ipasuno Jlonurans. 2 2 2
Tema 4.8. ®opmyna Teiinopa. 2 2 2
Tema 4.9. Wccnenoanue ¢ynkuui c | 4 4 2
TTOMOIIBIO TPOU3BOHOM
OIlK-1
MOIK-1.1; Tema  5.1. OYHKIUK ~ HECKOJNBKHX | 2 2 1 MPOpadOTKa U MOBTOPEHHE WHTepakTuBHAs JIeKIMs, JIEKUUs C 3apaHee
niepeMeHHbIX. OCHOBHBIE TIOHSTHS JIEKIIMOHHOTO Marepuaia u 3aIUIaHUPOBAHHBIMM ~ OIIMOKaMHM, TpoOJIeMHast
Tema 5.2. YacTHbIe NpON3BOIHEIE, TOIHBIN | 2 2 2 MaTepuana yaeOHUKOB U JIEKIWsI, TPYNIIOBasi AUCKyCCHS, METOoa paboThl B
muddepernman y4eOHBIX TTOCOOHIA, MaJbIX TPYyIIax, METOJ] «MO3TOBOH IMITYpM
Tema 5.3. @opmyna Teitnopa. 2 2 1 MOJI'OTOBKA K MPAKTUYCCKUM
3aHATHAM
Tema 5.4. be3ycloBHBIM H YCIOBHBIH | 4 4 2
9KCTPEMYM
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Buabl yueoHoii padoTsl

IInanupyemsbie
(KOHTpoOJIMpYyeMBbIe) (1ac) =
pe3yabTaThI KonrakrHast padora z E‘ °
ocoennsi:kon YK; 58 alMeHOBAHHE HCIO0JIb3YeMbIX AKTHBHBIX U
OIK; MK u HaumeHnoBanue pasnesnos, Tem 3 E é g Bun CPC HHTEPAKTUBHBIX 06pa3j)BaTeJ1b]-l]>lX
MHIUKKATOPbI = S8 $E €S8 TEXHOJTOTHH
= lg =) = : o = 5
AOCTHKEHHS % S'Q 23 1E %3
KOMIIeTeH i = = a E. « 3 g
Tema 5.5. Haxoxnmenme skctpemyma | 4 4 1
GbyHKIMN 2-x MEpEeMEHHBIX Ha
KOMITAKTHOM MHO>KECTBE
Tema 5.6. I'pamuenrt, mpousBomHas 1O | 2 2 2
HaINpaBJICHHUIO
Hroro 3a cemecTp 68 68 49
OIIK-1
VOIK-1.1; Tema 6.1. ITepBooOpazHast. | 2 1 4 mpopaboTka ¥ TOBTOpeHHE | VIHTepakTMBHAas JNEKIMsA, JIEKOUs C 3apaHee
HeonpeneneHHbIi HHTErpa JEKIIMOHHOTO ~MaTepHaja M | 3alUIaHUPOBAaHHBIMU  OLIMOKaMH, mpoOieMHas
Tema 6.2. MeToabI HHTETPUPOBAHUS 4 4 4 Mmarepuana  y4eOHMKOB W | JIGKIMS, TPYIIOBas JUCKYCCHs, METOA pabOThl B
Tema 6.3. Wuterpuposanue | 6 6 4 y4eOHBIX MoCcOOuH, | MallbIX TPYMIax, METO «MO3TOBOH MTYpM
paluoHaNIbHBIX, TPUTOHOMETPHUUCCKUX U MOATrOTOBKA K INPAKTHYCCKUM
UPPANMOHATBHBIX (YHKIHH. 3aHATHAM
Tema 6.4. OnpeencHHBIN HHTETPAL. 4 4 6
Tema 6.5. IlpmmoxkeHus omnpeneneHHoro | 4 4 4
MHTETpaja
Tema 6.6. HecoOcTBEeHHBIC HHTETPATBL. 2 2 3
OIIK-1
MOTIK-1.1; Tema 7.1. 1. y. 1-ro nopsiaka. OcHOBHBIE | 2 2 6 mpopaboTka ¥ TOBTOpeHHWE | MIHTepakTWBHAs JEKIUs, JIEKOHS C 3apaHee
TIOHSITHS JIGKIIMOHHOTO ~ MaTepHaja W | 3alUIaHUPOBAaHHBIMU  OLIMOKaMH, MNpoOieMHas
Tema 7.2. OpHopoxnsble n.y. Jluneitneie | 2 2 6 MaTepuaia  y4eOHHKOB W | JIGKIHMS, TPYNIOBas IHCKYCCHS, METOZ paboTHl B
1.y. 1-ro nopsiaka. YpaBHeHus bepHyuiu. y4eOHBIX MOCOOMH, | MaJIBIX TPYIIIAX, METOJ] «MO3TOBOH IITYpM
Tema 7.3. Jl.y. BBICIIMX MOPSAAKOB. | 2 2 6 MOATOTOBKA K TIPAKTHYCCKUM
YpaBHEHUs, Oy CKaIOIINE MTOPSIIKa 3aHATHAM
popaboTKa ¥ TOBTOPEHHE
Tema 7.4. JIuneliHble 1.y. C TOCTOSHHBIMHU | 4 4 6 JICKIHOHHOTO MaTepHaa 1
Koo DHIHEHTAMH. Marepuaina yqe6an<013 u
Tema 7.5. CHCTeMBI 1Ly, 2 2 |14 | YueOuex nocobui,
MOJTOTOBKA K MPAKTUIECKUM
3aHATHAM
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Buabl yueoHoii padoTsl

IInanupyemsbie
(KOHTpOJIpYyeMbIe) (1ac) =
pesyJIbTaThI KonrakrHast padora z E‘ °
ocoennsi:kon YK; = o 5 alMeHOBAaHHE HCIO0JIb3YeMbIX AKTHBHBIX U
OIK; MK u HaumeHnoBanue pasnesnos, Tem 3 E é g Bun CPC HHTEPAKTUBHBIX 06pa3j)BaTeJ1b]-l]>lX
MHIUKKATOPbI = S8 $E €S8 TEXHOJTOTHH
= lg =) = : o = 5
AOCTHKEHHS % S'Q 23 1E %3
KOMIIeTeH i = = a E. « 3 g
Hroro 3a cemecTp 34 34 63
OIIK-1
HOIIK-1.1; Tema 8.1. Ilpmsnakm  cxomumoctu | 4 4 4 mpopaboTka ¥ TOBTOpeHHE | VIHTepakTMBHAas JNEKIMsA, JIEKOUs C 3apaHee
YHCIIOBBIX PSAAOB. Y CIOBHASA U aOCONIOTHAS JEKIMOHHOTO MaTepHajla M | 3alJAaHUPOBAHHBIMH  OIIMOKaMH, MpoOieMHas
CXOJIUMOCTB. Marepuara  y4eOHMKOB W | JICKIHS, TPYIIIOBas AWCKYCCHs, METOJ paboThl B
Tema 8.2. OyHKUHOHANBHBIE PSAOBL | 2 2 4 yueOHBIX mocobuit, | MajbIX IpyIIax, METOJ «MO3TOBOH IITYpPM
O06nacTh CXOJUMOCTH. MOJTOTOBKA K IPAKTHUYECKUM
Tema 8.3. CreneHHble psmsL | 2 2 6 3aHATHAM
JuddepeHuupoBanie U HWHTEIPHUPOBAHUE
CTETICHHBIX PSJIOB
Tewma 8.4. Psn Teiinopa. 1 1 4
Tema 8.5. IIlpumeHeHue cteneHHbIX psiaoB | 1 1 4
K NPUOJIMIKEHHBIM BBIYUCIICHUSIM.
Tema 8.6. Pan ®dypre. Pagsr @ypre mns | 4 4 4
YETHBIX U HEYETHBIX (DYHKIIHH.
OIlK-1
HOIIK-1.1; Tema 9.1. [IBoifHO#1 MHTETpa 4 4 4 - mpopaboTka W MOBTOpeHue | MIHTepakTUBHAS JICKIMs, JIEKIUs C 3apaHee
Tema 9.2. TpoitHoii HHTErpaiL. 4 4 4 JIEKIIMOHHOTO ~ MaTepHaja M | 3alUIaHUPOBAaHHBIMK  OMIMOKAaMH, mnpoOieMHas
Tema 9.3. KpHBOTMHGHHRIC HHTCTPAIH 2 Z 1 Marepuaia  y4eOHHMKOB M | IEKIHS, TPYNIOBas JIHCKYCCHS, METO paboTsl B
y4eOHBIX MOCOOMH, | MaJIBIX TPYIIIAaX, METOJ] «MO3TOBOH IITYypM
Tema 9.4. IloBepxHOCTHBIE HWHTErpajisl | 4 4 4 TIO/IFOTOBKA K MPAKTHHCCKIM
MepBOTO0 U BTOpOro ponxoB. Dopmyisl SAHATHAM
Octporpanckoro-I'aycca u CTokca.
Tema 9.5. DneMeHTBI TEOPUH TTOJIS 4 4 10
HToro 3a cemecTp 34 34 72
OIIK-1
NOIIK-1.1;
Tema  10.1. KommiekcHsle  uucna, | 2 2 4 npopaboTka M TOBTOpeHHE | MIHTepakTWBHAs JeKIMs, JIEKIUs C 3apaHee
aedictBuss  Hajy  HuMH.  KopeHp 3 JEKIMOHHOTO MaTepHaja M | 3alUIaHUPOBAaHHBIMU  OMIMOKaMH, mpoOieMHas
KOMIUIEKCHOTO YHCIIa. Marepuasa  y4eOHMKOB M | JICKIMs, TPYIIIOBasi JAWUCKYCCHs, METoJ paboThl B
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Buabl yueoHoii padoTsl

IInanupyemsbie
(KOHTpoOJIMpYyeMBbIe) (1ac) =
pe3yabTaThI KonrakrHast padora z E‘ °
ocoennsi:kon YK; = o 5 alMeHOBAHHE HCIO0JIb3YeMbIX AKTHBHBIX U
OIK; MK u HaumeHnoBanue pasnesnos, Tem 3 E é g Bun CPC HHTEPAKTUBHBIX 06pa3j)BaTeJ1b]-l]>lX
MHIUKKATOPbI = S8 $E R s g TEXHOJTOTHH
= lg =) = : o = 5
AOCTHKEHHS % S'Q 23 1E %3
KOMIIeTeH i = =a E. « 3 g
Tema 10.2. OyHKIUEM KOMIUIEKCHOTO | 6 6 4 yaeOHBIX mocoOui, | MaJbIX TPYIaxX, METOJ «MO3TOBOH ITYPM
MIEPEMEHHOTO: OCHOBHBIE TIOHSATHS. MOJTOTOBKA K TPAKTHYECKHM
OneMeHTapHble (DYHKIHH KOMIIIEKCHOTO 3aHATHAM
NIEPEeMEHHOTO.
Tema 10.3. IIpousBomHas. Ycmosust Kommu- | 4 4 6
Pumana. AHanuTndeckas QyHKIHS.
Tema 10.4. HWaTterpan ot ¢yskuuu | 4 6 6
KOMIUIEKCHOTO IIEPEMEHHOT0.
Tema 10.5. Psaner Teitnopa u Jlopana. 4 4 4
Tema 10.6. Knaccudpukanus | 4 4 4
H30JINPOBAHHBIX OCOOBIX TOUEK.
Tema 10.7. Berersl. Brruncnenue | 4 4 6
HMHTETPaJoB C TOMOIIBIO BEIYETOB.
Tema 10.8. IIpunoskeHHUs BEIYETOB 2 2 6
OIlK-1
HOIIK-1.1;
Tema 11.1. Ipeoopasosanue Jlammaca. | 2 2 6 npopaboTka W moBTOpeHWe | MIHTepakTUBHAsE JEKIWs, JEKIUS C 3apaHee
ITpeobpazoBanue Jlamnaca u ero cBoiicTBa. JEKIMOHHOTO MaTepHaja M | 3alUJAaHUPOBAHHBIMH  OMIMOKaMH, MpoOieMHas
Tema 11.2. Pemenue | 2 2 8 Marepuasa  y4eOHMKOB M | JISKIMs, TPYIIIOBasi JAUCKYCCHs, MeToJ] paboThl B
auddepeHIHAIBHBIX  yPaBHEHM W y4eOHBIX MOCOOMH, | MaJIBIX TPYIIIAaX, METOJ] «MO3TOBOH IITYypM
cHCTEM anddepeHIHATBHBIX MOJIrOTOBKA K TPAaKTHYECKHM
YPaBHeHHii ONMepanMoOHHBIM METOI0M. 3aHATHAM
Pemenne nuddepeHnnanbHbIX ypaBHEHHH
n cucreM nuddepeHIHaNTbHbBIX ypaBHEHHUIH
OTIEPAIOHHBIM METOIOM.
HToro 3a cemecTp 34 34 74
Hroro no qucuuninge 170 170 | 258
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6. TEKYLWW KOHTPOJIb YCMNEBAEMOCTU M MPOMEXYTOUYHAS
ATTECTAUNA MO NTOT'AM OCBOEHNA ONCLUUTMTIVNHDBI

TeKylWnn KOHTPONb OCYLLeCTBNAETCA Mo BceM Buaam YyyebHoro npouecca:
yCTHOe cobecenoBaHMe NO TeEMaM JEKUMOHHbLIX 3aHATUN, BbINOMIHEHNE MPAKTUYECKNX
3agaHuin. [1poOMEeXyTOYHbIN KOHTPOSIb MPoBOAMTCA B (popMe TECTUPOBaHUSA WU B

YCTHO-NMUCbMEHHOWN hopMe.

6.1. TMNoBble KOHTPOIbHbIE 3a4aHMS UK UHblE MaTepuanbl, HeoOXoaMMble AN
OLEHKN 3HAHUIN, YMEHWA W HaBbLIKOB M (MNN) oOMbiTa AESTENbHOCTU AesATeNbHOCTU

ocBelleHbl B pasgene 12.

NHanBuayanbHble NpakTUyeckne 3afaHusi U BONPOChl AN TeKyLWwero KoOHTpons

Nno TeopeTU4ecKoMy mMaTtepuany xpaHsatca Ha kadenpe «[lpuknagHas matemaTtvka»
ayn. 1204 no agpecy H.Hosropog, yn. MuHuHa, 24 n Haxogatcs B CBOOOAHOM A0CTYyne.
TecTbl ONa MPOMEXYTOYHOro KOHTpons cdopmupoBaHbl B cucteme E-learning w

HaxoasATcsi B cBO6OAHOM OOCTyne:

https://edu.nntu.ru/quest/question/list/subject

id/798/quest

id/5804

https://edu.nntu.ru/quest/question/list/subject

id/1475/quest_id/4769

https://edu.nntu.ru/quest/question/list/subject

id/798/quest

id/1668

https://edu.nntu.ru/quest/question/list/subject

id/798/quest

id/1343

https://edu.nntu.ru/quest/question/list/subject

id/798/quest

id/1348

https://edu.nntu.ru/quest/question/list/subject

id/798/quest

id/1919

https://edu.nntu.ru/quest/question/list/subject

id/798/quest

id/1817

https://edu.nntu.ru/quest/question/list/subject

id/798/quest

id/1674

6.2 OnucaHue nokasaTtenen U KpUTepueB KOHTPONA yCcrneBaeMoCTU, onucaHue
LWKan oueHUBaHusA

Tabnuua 5. - MNpn Tekywem KOHTpone (KOHTPOmbHbIE HeAEeNW) N OLEHKa BbIMNONTHEHUS

KOHTPOJIbHbIX pa60T

Hxana IK3ameH/
3auer
OlleHHUBAHMS
40<R<=50 OTanvHO
30<R<=40 Xopouio 3a4eT
20<R<=30 VY 10BJIETBOPUTEITHHO
O<R<=20 HeynosnerBopurenbHo He3a4veT
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https://edu.nntu.ru/quest/question/list/subject_id/798/quest_id/1348
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Tabnuua 6. - Kputepun oueHmBaHus pesynbtaTa 0by4eHns no AUCUMNINHE U LIKana oueHNBaHUS

Koa n HauMeHoBaHue
KOMIIETEHIUH

Koa u HauMeHoBaHue
HHIUKATOPA A0CTH:KEHH
KOMIIETEHIINH

Kpurepuu oueHnBaHus pe3yjbTaToB 00y4eHUs

Onenka
«HEeY/JA0BJIeTBOPHUTEIbLHO»
/ «HeE 3a4TEHO»
0-59%

OT max PeUTUHIOBOU
OIICHKU KOHTPOJIS

Orenka
«YHAOBJIETBOPUTEIbHO» /
«3aYTECHO»
60-74%

OT max PeUTUHIOBOM
OIIEHKH KOHTPOJIS

OreHka
«xopoo» /
«3a4TEHO
75-89%

OT max PEUTUHIOBOM
OLICHKU KOHTPOJIS

OreHka
«OTJIMYHOY /
«3a4TEHO»
90-100%

OT max PEeUTUHIOBOM
OIICHKU KOHTPOJIS

OIIK-1 Cnocoben
HCTIOJIb30BaTh MOJIOXKEHUS,
3aKOHBI M METOIBI
€CTECTBEHHBIX HaYK U
MaTeMAaTHKH JUIS PeLIeHUs
3a/1a4 MHKEHEPHOHI
JIeSITETbHOCTH

HOIIK-1.1. Ucnonb3yeT
(byHIaMeHTalIbHbIe 3aKOHBI
MPHUPOJILI 1 OCHOBHEIE
¢dusnyeckue u
MaTeMaTHYECKUE 3aKOHBI.

He 3naer onpenenenuii
BKHEUIINX ITOHATHUH, CBOHCTB,
(hopMyI MaTeMaTHKH, HE MOXET
c(hopMyIUpOBaTH OCHOBHBIE
YTBEPIKICHYS, YTO NPEIATCTBYET
YCBOEGHHIO IIOCTIEIYIONIEro
Marepuana.

®parmeHTapHsbIE,
TIOBEpXHOCTHBIE
MaTeMaTHKe.
M3noxxeHue nonyyeHHbIX

3HAHHMI HENOJHOE, OJHAKO 3TO HE

3HaHUA J(e]

MPEISATCTBYET YCBOCHUIO
OCIIEYIOIIEro MaTepHaa.
Jomyckarorest OTJIeJIbHBIE
CyLIECTBEHHbIE OLIMOKH,
HCHPABICHHBIE ~ C  HOMOIIBIO

IperoaaBartels. 3aTpyIHEHUS IPU
(bopMynMpoBaHUH PE3yNbTATOB U
HX pelIeHuH

3Haer Marepuan Ha J0CTATOYHO
XOpOIIEM YPOBHE; MPEICTaBISIET
OCHOBHBIE 33/1a41 B

paMKax MOCTAHOBKH

ueneld U BhIOOpA ONTHMAJBHBIX
CIO0CO00B UX JOCTHIKEHHUS.

Hmeer rinyOokue 3HaHUS BCEro

MatepHaa CTPYKTYpHI
JIMCLUIUIMHBL, OCBOWJI HOBAaLUM
JICKIIHOHHOTO Kypca 1o
CPaBHEHHIO C

y4ueOHO JIUTEPATypON;

H3JI0KEHHUEC MTOJTYYCHHBIX 3HAHUHT
TIOJTHOE, CUCTEMHOC.
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Onenka Kpurtepuu oneHnBanus

OLICHKY «OTJIMYHO» 3aCIyKUBAET CTYACHT, OCBOUBILIUI 3HAHUS,
Bricokuii ypoBeHb «5» | yMEHHUs, KOMIIETCHIIMU M TEOPETUYECKH MaTepual 06e3 mpoOesnos;
(0TIM4HO) BBINOJIHUBIIMN BCE 3aJlaHMs], IPEJYCMOTPEHHBIE YUEOHBIM IJIAaHOM Ha
BBICOKOM Ka4€CTBEHHOM YPOBHE; IPAKTUYECKUE HABBIKH
1po¢eCCHOHATILHOIO IPUMEHEHHUS] OCBOCHHBIX 3HAHUH CPOPMHUPOBAHBI.

OLICHKY «XO0poHI0o» 3aCIYKUBACT CTYACHT, IPAKTUYCCKU ITOJTHOCTBIO
OCBOUBIIHM 3HaHUWs, YMEHUSA, KOMIICTCHIINU 1 TeOpeTH‘IeCKI/II;'I
Marcpuall, y‘-ICGHBIe 3agaHusg HE OICHCHbI MaKCUMAJIbHBIM YU CJIOM
6a.]'IJ'IOB, B OCHOBHOM C(bOpMI/IpOBaJ'I IMMPAKTUYCCKUC HABBIKHU.

Cpennuii ypoBeHb «4»
(xopor10)

OIICHKY «Y/OBJIETBOPUTEIbHO» 3aCITY>KUBACT CTYJEHT, YaCTUYHO C
[Toporosslii ypoBeHb «3» | mMpoderaMu OCBOUBIIHM 3HAHUS, YMEHHSI, KOMIIETEHIIUH U
(YIOBIETBOPUTENBHO) | TEOPETUUYECKUN MaTeprall, MHOTHE YUeOHbIC 3a1aHus JINOO HE
BBITIOJTHIIL, JTUOO OHH OLIEHEHBI YHCIIOM OaiioB OJM3KUM K
MUHHUMAJIBHOMY, HEKOTOPBIC MPAKTHYECKHUE HABBIKU HE CDOPMUPOBAHBI.

MUHAMAIBbHBIHN YPOBEHb OLCHKY «HCYAOBJICTBOPHUTCIIbHO» 3aCIYKUBACT CTYJACHT, HC OCBOMBIIHHA
Q» 3HAaHUWA, YMCHUAI, KOMIICTCHIIUNU U TeopeTI/I‘IeCKI/Iﬁ MaTcpual, y‘lC6H]':>IC
(HGYIIOBJIGTBOPI/ITCJH)HO) 3aaaHus HEC BBIIIOJIHUII, IIPAKTUYCCKHNEC HABBIKH HE C(I)OpMI/IpOBaHI)I.

7. YHEBHO-METOOWYECKOE OBECINEYEHUE ANCLUUIMJINHDbI

7.1 YyebHasa nutepaTtypa, nevyaTtHble usgaHus 6ubnuorteyHoro ¢oHaa

7.1.1 lMwuckyHoB H.C. [OuddepeHumansHoe U UHTErpanbHOE  UCYUCIEHUSA
:Yuyeb.nocobme:B 2-x T. T.1 / H. C. MNuckyHoB. - N3a.ctep. - M. : UnTerpan-lpecc, 2006. -
416 c. - Npegm.ykas.:c.410-415. - ISBN 5-89602-012-0(T.1). - ISBN 5-89602-014-7.

7.1.2 TlwnckyHos H.C. [OudppepeHumansHoe U UHTErpasibHoe  UCYUCNEHUSA
:Yuyeb.nocobme:B 2-x 1. T.2 / H. C. MNuckyHoB. - N3a.ctep. - M. : UnTerpan-lpecc, 2006. -
544 c. - lNpeam.ykas.:c.539-544. - ISBN 5-89602-013-9(T1.2). - ISBN 5-89602-014-7.

7.1.3 Wvnayee B.C. Kypc Bbicwen matemaTtukn : YuyebHuk / B. C. Wunaues ; lNoa
pen.A.H.TuxoHoBa. - 3-e uag.,ucnp. - M. : OHukc, 2007. - 600 c. : un. - ISBN 978-5-488-
00925-7.

7.1.4 HataHcoH W.[1. KpaTkum Kypc Bbicllen matematuku :Yyeb.nocobme / W. TI.
HataHcoH. - 9-e wuspa..ctep. - Cl16. : Jlanb, 2007. - 736 c. - (Y4yeBGHukn anga
By30B.CneunanbHas nutepaTtypa). - ISBN 978-5-8114-0123-9.

7.1.5 bepmaHT A.®. KpaTknin Kypc matemaTnyeckoro aHanusa :Y4yeb.nocobue / A. O.
BepmaHT, W. I'. ApamaHoBuud. - 16-e n3g.,ctep. - Cl16.; M.; KpacHogap : Jlanb, 2010. -
736 c. : un. - (Knaccudeckas ydebHas nutepatypa no matematumke). - bubnuorp.:c.736. -
ISBN 978-5-8114-0499-5.

7.1.6 MNMncbmenHbin [.T. KoHcnekT nekunn no Bbicwen matematuke / O. T. NMucbMeHHbIN.
- 10-e u3g.,ucnp. - M. : Anpuc-npecc, 2011. - 603 c. : un. - (Boiclwee obpasoBaHue). -
Mpwnn.:c.599-603. - ISBN 978-5-8112-4351-8.

7.1.7 3anopoxel .. PykoBOACTBO K pelueHuto 3aday No MmaTeMaTUd4ecKkoMy aHanmsy:
Yyeb.nocobue / I'. L. 3anopoxeu. - 7-e n3a.,crep. - CI16. : Jlaub, 2010. - 461 c. : un. -
(YyebHukn ans BysoB.CneumansHaga nutepatypa). - ISBN 978-5-8114-0912-9.

7.1.8 bepmaH IN.H. C6opHuK 3aga4 no Kypcy mMaTtematuyeckoro aHanusa. PelueHue
TUMWYHBLIX U TPYOHbIX 3adad :Ydyeb.nocobue / . H. bepmaH. - 3-e uag.,crep. - Cl106. :
Nanb, 2007. - 608 c. : un. - (YyebHukn ans Bysos.CneuunanbHasa nutepatypa). - ISBN
978-5-8114-0657-9.
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7.1.9 Bbicliag matemaTuka B yrnpaxxHeHusaX 1 3agadax :Ydeb.nocobue:B 2-x 4. YH.2 /1. E.
HaHko [ gp.]. - 6-e n3a. - M. : OHukc 21 Bek; Mup n obpasoBaHue, 2007. - 416 c. : un. -
Bubnuorp.:c.416. - MNpun.:c.409-415. - ISBN 978-5-488-01070-3(OHukc). - ISBN 978-5-
488-01072-7(4.2). - ISBN 978-5-94666-366-3(Mup 1 obpasoBaHue); 978-5-94666-389-
2(4.2).

7.1.10 KneTtenuk [1.B. C60pHMK 3aga4 No aHanMTMyYeckon reometpun: Yyeb.nocobue / L.
B. KneteHuk ; lMNMog pea. H.B.Edmmoea. - 17-e n3a.,ctep. - Cl16. : MNpodeccus, 2006. -
200 c. : vn. - ISBN 5-93913-037-2.

7.1.11 KysHeuoB JI.A. C60opHMK 3agaHui Mo BbiCLLIEN MaTemMaTuke. TUnNoBble pacyéThbl :
Yyeb.nocobue / J1.A. KysHeuoB. - 9-e umsg..ctep. - CI6. : Jlanb, 2007. - 240 c. -
(YuyebHukn gnsa BysoB. CneuuanbHas nutepaTypa). - [Npun.:c.234-238. - ISBN 978-5-
8114-0574-9 : 131-50.

7.2. CnpaBo4HO-6MGnuorpacgpuyeckasa nurteparypa

7.2.1 TobepHuk, H.C. JlnnenHasa anrebpa n aHanutuyeckas reometpus: Yyeb.nocodue/
H.C. lNobepHuk, A.A. KypkuH, W.B. JNTanwuH, W.B. Jlncayenko, C.H. HaropHbix, E.B.
®ponarnHa, A.A. YepHoea, T.H. Akosnesa; HI' TY um. P. E. Anekceea. - H. Hosropoga;:
[U3p-Bo HITY], 2017. - 206 c. - ISBN 978-5-502-00956-0.

7.2.2 Matematnyeckmn aHanua: Ydeb.nocobme. Y.1: [duddepeHumanbHoe u
NMHTEerpanbHoe ncuncnenne dyHkunn ogHon nepemenHon / B.B.Magkos, O.M. Ucaesa,
N.B.Konbuuk, J1.H. KpnBoHocos, A.A.KypkuH; HI'TY nm.P.E.Anekceesa. - H. HoBropog:
[U3p-Bo HI'TY], 2019. - 213 c. - bubnuorp.:c.213. - ISBN 978-5-502-01182-2; 978-5-502-
01183-9 (4.1).

7.2.3 baraeB, A.B. MaTtematnyeckun aHanuad [ONEKTPOHHbIE TEKCTOBbIE [OaHHbIE]:
Yyeb.nocobue. Y.2: JuddepeHumnanbHoe n nHTerpanbHoe ncHncneHne gyHKUMM MHOrmx
nepemeHHbix / A.B.baraes, H.C.o6epHuk, U.B. Nopoxosa, U.B.Konbunk, A.A.; KypkuH;
HITY wum.P.E.Anekceesa. - H. Hosropoa: [Wsg-seo HITY], 2020. - 183 c. -
Bubnuorp.:c.181-182. - ISBN 978-5-502-01182-2.

7.24 AnekceeHko C.H. [OuddepeHumanbHble ypaBHeHus: Y4yeb.nocobue /
C.H.AnekceeHko, A.B.baraeB, A.C.EnucdaHoBa, W.B.Konbumk, A.A.KypkumH; HITY
nm.P.E.AnekceeBa. — H. Hosropoga: [U3a-Bo HI'TY], 2019. - 280 c. - bubnuorp.:c.279-
280. - ISBN 978-5-502-01205-8.

7.2.5 KypknH, A.A. KpatHble uHTerpansl: Yyeb.nocobue / A.A.KypkuH, O.E. KypkuHa,
N.B.Konbuuk, A.B.baraes, A.W. 3anues; HI'TY nm.P.E.AnekceeBa. - H. Hosropoa: [b.1.],
2014. - 140 c.: un. - bubnwuorp.:c.138-137. - ISBN 978-5-502-00379-7.

7.2.6 AnekceeHko, C.H. KomnnekcHbin aHanm3 u OnepaumoHHOE WCYUCIIEHME:
Yyeb.nocobmne C.H./ AnekceeHko, A.B.baraes, J1.HO. KataeBa, A.C Kosenkos; HITY
um.P.E.AnekceeBa. - H. Hosropoa: [U3g-Bo HITY], 2017. - 154 c¢. : wn. -
Bubnuorp.:c.153-154. - ISBN 978-5-502-00969-0.

7.2.7 ®yHKUMOHanNbHbIE NOCneaoBaTeNnbHOCTU U paabl. PeweHne 3agay: Yyeb.nocobue/
B. B. Magkos, N.W. Ounpenkynosa, A.N. 3anues, J1.KO. Kataesa, /.B. Konbumk, A.A.
KypkuH; HI'TY um. P. E. Anekceesa. - H. Hosropog: [U3a-so HI'TY], 2016. — 120 c.- ISBN
978-5-502-00853-2.

7.3 MeToguM4yeckue ykasaHusl, peKOMeHAauMm u apyrue matepuarbl K 3aHATUAM

7.3.1 KokoynuHa, M.B. lNpakTnkym no BbiClIE MaTeMaTUKe [ONEKTPOHHbIE TEKCTOBbIE
AaHHble]: Yyeb.nocobume:B 2-x 4. Y.1 /KokoynmnHa M.B., Konbuuk WN.B., Kypkun A.A.n ap.;
HI'TY wm.P.E.AnekceeBa. - H.Hoeropoa : [W3g-Bo HITY], 2020. - 176 c. -
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Bubnuorp.:c.174-175. - ISBN 978-5-502-01366-6.— Pexum pgoctyna: Ans aBToOpus.
nonb3oBaTernen.

7.3.2 MeToandeckne pekomMeHgauuu no opraHu3aumm aygutopHon paboTbl. MpuHATLI
YyebHo-meToandeckum cosetom HITY wm. P.E. Anekceea, npotokon Ne 2 ot 22
anpens 2013 r. OnEKTPOHHbIN agpec:
http://mwww.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
HaTa obpaweHna 23.09.2015.

7.3.3 MeTognyeckne  pekoMeHgauuum MO OpraHMsauum M NIaHUPOBAHUIO
caMoCToATENbHOM paboThl CTYAEHTOB NO AvcuunnunHe. NpuHATbE Y4ebHo-MeToaMYeCcKnm
cosetom HI'TY um. P.E. Anekceesa, npoTtokon Ne 2 ot 22 anpenda 2013 r. ONeKTPOHHbIN
agpec:http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_sa
moct_rab.pdf?20.

7.3.4 YyebHoe nocobue «lMpoBeaeHne 3aHATUN C NPUMEHEHNEM MHTEPAKTMBHBLIX (OOPM U
meTtogoB o0OydveHnsa», EpmakoBa T.M., WMBawkmH E.[., 2013 r. OnNeKTPOHHbLIN
agpec:http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-
sprimeneniem-interakt.pdf.

Mamepuanei no ducyunnuHe «Mamemamuka» 8 351eKmMPOHHOM 8apuaHme Haxo0smcs 8
cucmeme E-learning 4G ro adpecy:

https://edu.nntu.ru/storage?page id=m9908

8. AHPOPMALMOHHOE OBECIMNEYEHUE OANCLUUMIIUHDbI

Y4ebHbIr npouecc no gucumnimHe obecneyeH HeoBX0ANMbIM KOMMNEKTOM NNLEH3MOHHOMO U
CcBOOOAHO pacnpoCcTpaHAEeMOoro nporpammMHoro obecnevyeHunsi, B TOM Ynmcrne oTe4eCTBEHHOro
npomnsBoAcTBa (CocTaB Mo AncuMninHe onpeaeneH B Hactoswen P n nognexur
O0BHOBMEHMIO NPY HEOBXOANMOCTN).

8.1. lNepeyeHb pecypcoB MH(POPMALUOHHO-TENIEKOMMYHUKALMOHHOMN CETU
«UHTepHeT», HeOGXO0AUMBIX ANA OCBOEHUS AUCLMNIIUHBI (MOAYyNS)

[MepeyeHb NporpaMmHbIX MPOAYKTOB, UCNOSb3yeMbIX NP NPOBeeHNN pasnnyHbIX BUOO0B
3aHATUM NO ANCUMNANHE (OTKPLITbIA JOCTYN):

1. KoHcynbTtaHTlntoc [OnekTpoHHbIn pecypc]: CnpasBovHas npaBoBas cuctema. - Pexxum
poctyna: http://www.consultant.ru/.

2. Hay4yHas anektpoHHasa 6ubnunoteka E-LIBRARY.ru. — Pexxum goctyna:
http://elibrary.ru/defaultx.asp

3. OnekTpoHHasn 6ubnunoteyvHas cuctema NoBOMKCKOro rocyaapCTBEHHOMO YHMBEPCUTETA
cepBuca [OneKkTpoHHbIN pecypc]. — Pexxum pgoctyna:http://elib.tolgas.ru./ - 3arn. ¢ akpaHa.
4. OneKkTpoHHO-bnbnuoTeyHasa cuctema Znanium.com [QNEKTPOHHbIN pecypc]. - Pexnm
poctyna:http://znanium.com/. — 3arn. ¢ akpaHa.

5. OTkpbITOE 06pa3oBaHue [ONEKTPOHHbIV pecypc]. - Pexum goctyna: https://openedu.ru/. -
3arn c akpaHa.

6. Polpred.com. O63op CMW. MNonHoTekcToBasi, MHorooTpacnesas 6a3a gaHHbix (B)
[OnekTpoHHbIN pecypc). - Pexunm goctyna:http://polpred.com/. — 3arn. ¢ akpaHa.

7. Basbl faHHbIX BcepoccumcKkoro MHCTUTYTa Hay4yHOW U TEXHUYECKOW MHdopMaumm
(BUHUTW PAH) no ectecTBEHHbIM, TOYHBIM Y TEXHUYECKUM HayKam ONEKTPOHHbIN pecypc]. -
Pexum goctyna: http://www.viniti.ru. — 3arn. ¢ akpaHa.

8. YHuBepcuTeTckasd nHopMaLmoHHasa cuctema Poccus [QnekTpoHHbIN pecypc]. - Pexum
poctyna: http://uisrussia.msu.ru/. — 3arn. ¢ akpaHa.

8.2 lNepeyeHb NporpamMmHbIX NPOAYKTOB, UCMOSb3yeMblX NPU NPOBEAEHUM Pa3fUYHbIX
BUOOB 3aHATUW NO ANCUMMINHE (OTKPbITbIM AOCTYN):
Tabnuua 8. NepeyveHb 3NeKTPOHHbIX BUBINOTEYHbLIX CUCTEM
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https://edu.nntu.ru/storage?page_id=m9908

No HaumeHoBaHue Ccepulaka k 9BC
9BC
1 Koncynprant http://www.studentlibrary.ru/
CTyJICHTa
2 Jlaub https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/

8.3 [lepeyeHb nMLEH3MOHHOMO ¥ CBODOOAHO PAacNpPOCTPaHSEMOro NpPOrpamMmMHOro
obecneyeHns, B TOM YnCrie OTEYECTBEHHOIO Npou3BoAcTBa HeobxoaMmoro Ans

OCBOEHUNA anCUUNNInNHbI

Tabnuua 9. lNepeyveHb NporpaMmmHoro obecneveHus

IIporpamMHoe oGecnieyeHue, HCNOJIb3yeMoe B
YHHBepCUTeTe Ha JOTOBOPHOii 0CHOBe

IIporpamMHoe oGecnieyeHue cBOOOIHOTO
pacnpocTpaHeHus

Microsoft Windows XP, Prof, S/P3 (moamucka
DreamSpark Premium, morosop NeTr113003 ot
25.09.14)

Open Office 4.1.1 (nuuen3us Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689,
noanucka DreamSparkPremium, norosop Ne
Tr113003 ot 25.09.14)

Adobe Acrobat Reader (FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007
(muniensust Ne 42470655)

Microsoft Office (turiensus Ne 43178972)

Windows XP muit. Ne 65609340

Office 2007 ymur. Ne 43178971

Microsoft Windows XP Professional (urensus
Ne 43178980)

MicrosoftOffice 2007 (nmuuensus Ne 44804588)

1C npeanpusrue 8.1 (UIIEH3MOHHOE
cornamenue Ne00908353 ¢ 3A0 «1Cy)

Adobe Design Premium CS 5.5.5 (nuniensus Ne
65112135)

Dr.Web (morosop Ne 31704840788 ot 20.03.17)

KoncynprantlLmtoc (Jorosop Ne 28-13/16-313
ot 27.12.16)

Texakcnept (Horosop Nel00/860 ot 22.12.2016)

ﬂepequb COBpPEeMEeHHbIX I'IpO(*)eCCI/IOHa.ﬂbeIX 0a3 AaHHbIX U MH(*)OpMaLIMOHHbIX
cnpaBO4YHbLIX CUCTEM

B Tabnvue 10 yKasaH nepedeHb npodeccnoHanbHblx 6a3  AaHHbIX ©
NHOPMALMOHHBIX CMPaBOYHbIX CUCTEM, K KOTOpbIM obecrneyeH gocTtyn (yganeHHbIn
poctyn). [JaHHbIN nepevyeHb NoanexuT obHOBMEHMIO B COOTBETCTBUM C TpeboBaHMsMU

®roc BO.
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http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

B paHHOM pasgene moryT ObiTb NpuBeneHbl pecypcbl (CCbINMKM Ha CanTbl), Ha
KOTOPbIX MOXHO HaWTW NONE3HyI ANA Kypca MHOopMauumio, B T.4. CTaTUCTUYECKME UMU
CrpaBoOYHble JaHHble, y4ebHble MaTepurarnbl, OHTanH Kypcbl U T.4.

Ta6bnuua 10 - NMepeyeHb coBpeMeHHbIX NpodeccuoHarnbHbIX 6a3 AaHHbIX U
MH(OPMaLIMOHHBLIX CMPABOYHbIX CUCTEM

Ne | HanmeHoBaHMe nNpoecCHOHAIBLHOM 0a3bl JAHHBIX, Hoctyn k pecypcey (yAaJeHHbIH
HH(OPMANUOHHO-CIIPABOYHOM CHCTEMbI JOCTYII ¢ YKa3aHUueM
CCBLIKH/I0CTYI U3 JIOKAJBHOM ceTH
YHUBEPCHUTETA)
1 2 3
1 basza  ngaHHBIX ~ CTaHAApTOB W PEIJIaMCHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
2 | DnexrpoHHas 0a3a M30paHHBIX cTarel 1o Gurocopun http://www.philosophy.ru/
3 EnuHblii apXUB 3KOHOMHYECKHX M COLHUOJOTHYECKUX htto://sophist.hse.ru/data access.shtml
JTAHHBIX
4 ba3pl nannbpix HannoHaneHOro coBeTa 1Mo OLEHOYHOU htt://AWww.ncva.ru
JeATETbHOCTH
5 | CopaBounas npasoBas cuctema «Koncynprantllmocy JOCTYII U3 JIOKAJIbHOM CETH
6 | UudbopmannonHo-cipaBoyHas cucrtemMa «Texkcnepr» JIOCTYII U3 JIOKAJIbHOM CETH

canTa

9. OBPA3OBATEJIbHbIE PECYPCbI AJlA UHBANXAOB U NNL C OB3

B Tabnuue 10 ykasaH nepeveHb oGpa3oBaTenbHbIX PECYPCOB, MMEHLLMX POopMblI,
afanTUpoBaHHbIe K OrpaHWYeHUsIM WX 300POBbSA, a TaKKe CBEAEeHUs O Hanuiuu
cneumanbHbIX TEXHUYECKUX CpeacTB OOy4YeHUs KOMMEKTUBHOrO W MHAMBUAOYaNbHOro
nonb3oBaHusa. pu 3anonHeHunM Tabnuubl MOXeT ObiTb MUCMONb3oBaHa WHAOPMAaLUS,
pasMellleHHaa B noapasgene «J[ocTynHas cpega» CrneuvanuavpoBaHHOrO pasgena

HITY «CBepeHus

opraHusauumn»https://www.nntu.ru/sveden/accenv/

YyebHble ayauTopun Ans NpoBeAeHUst 3aHATUN

00 obpasoBaTtenibHOM

Tabnuua 10. - ObpasoBaTenbHble pecypcbl Ans nHeanuaos u nuy ¢ OB3

Ne Ilepeyens 00pa3oBaTeabHBIX
pecypcoB, NPUCIOCO0TeHHBIX 1JIsl
HCNOJIb30BAHUS HHBATUAAMH H
aunamu ¢ OB3

CBCI[eHPIf[ 0 HAJTMYHHU ClieIUAJTBbHBIX
TEXHUYECKHUX CPEACTB 06yqemm
KOJVIEKTUBHOI'O U UHIAUBUAYAJIBHOI'0

1OJIb30BaHUSA

1 OBbC «KOHCYJIBTaHT CTYJCHTa»

03ByYKa KHHT ¥ yBeJIIMYEHHE MpudTa

OBC «Jlaub»

CMEHaTbHOE MOOWIBHOE MIPUIIOKEHHUE -
2 CHHTE3aTOpP peuH, KOTOPHIH BOCIIPOU3BOIMT
TEKCThI KHUT ¥ MEHIO HaBUTallMH

3 OBC «lOpaiiT»

Bepcus 1A CJ'Ia6OBI/IZ[$IH.II/IX

10. MATEPUAJIbHO-TEXHUYECKOE OBECIMNEYEHUE, HEOBXOAUMOE OJ1A
OCYLWECTBJIEHNA OBPA3OBATEJIbHOIO NPOLIECCA MO ANCUUNITIMHE

no

auncuuninHe, OCHalleHbl

O60pyﬂ,OBaHVIeM N TeEXHN4YEeCKNMun cpeacrtsamm 06y‘-IeHVIFI

B tabnuue 11 nepeymcneHsi:
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
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http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/
https://www.nntu.ru/sveden/accenv/

— y4yebHble ayauTopun Ansi NpoBeAeHMs1 YY4eOHbIX 3aHSATUIN, OCHALLEHHble
060pyaoBaHMEM N TEXHUYECKMMU CPEACTBAMU O0YYEHUS;

JOJDKHbI

— MNOMELLEHUs Aansa camocToAaTeNbHOM paboTbl 0Oyyarwmxcs, KoTopble
OCHaLlEeHbl  KOMMNbIOTEPHOW  TEXHUKOW C  BO3MOXHOCTbIO
cetn «WHTepHeT» wn obecnevyeHvem JocTtyna B

NOAKNMKYEHNA K

3MEKTPOHHYI0 MHOPMaLNOHHO-006pa3oBaTtensHyto cpeay HITTY.
Tabnuua 11 - OcHalEeHHOCTb ayaAnTOPUIA Y MOMELLEHUIA A1 CaMOCTOATENbHOM

paboTbl CTYAEHTOB NO AUCUMNINHE

12

Habop  y4eOHO-HATISTHBIX
ITocoOni

Ne HaumenoBanue OcHalIEHHOCTH IIepeyeHb JMLIEH3MOHHOTO
ayAMTOPHUIl U ayAMTOPHUIl IOMeIIeHn NMPOrpaMMHOI0 o0ecreYyeHusl.
NOMelleHu 115 M NOMeIIeHU PexkBHU3MTHI OATBEPKIAIOLIETO
NpoBeJIeHUus y4eOHbIX JAOKYMEHTa
3aHATHI U
CAMOCTOAITEJIbHOH
padoThI
1 1 2 3
1 6421 Kowmmiekr * Microsoft Windows7
yueOHas ayIuToOpus ANl | JEMOHCTPAHOHHOTO (moamuckaDreamSpark Premium, morosop
MIPOBEICHUSI 3aHATUI 000pyIOBaHUS: NeTr113003 ot 25.09.14)
JIEKIIMOHHOTO U *IIK, ¢ sBexomom Ha | * Gimp 2.8 (cBoGommoe IIO, mmueH3us
CEMHUHAPCKOTO THUIIA, MYJTbTUMETHHHBIHI GNU GPLvV3);
IPYIIOBBIX U npoekrop, Ha 6aze AMD | « Microsoft Office Professional Plus 2007
WHINBHTy aTTbHBIX Athlon 2.8 T'ri, 4 6 O3V, | (mumensus Ne 42470655);
KOHCYJTBTAIHH, 250 T'b HDD, wmonwmrtop | * OpenOffice 4.1.1 (cBobomnoe IO,
TEKYILETO KOHTPOJIS U 19” — 1. muuen3ust ApacheLicense 2.0)
MPOMEKYTOYHOM * MynbTUMeTUIAHBIN » AdobeAcrobatReader (FreeWare);
arrecranuu; r. Hmwkauit mpoektop Epson- 1 mmr; o 7-zip JUTS Windows
Hogropon, Kazanckoe mr., | ¢ Dxpan — 1 mrT.; (cBOOOTHOpACTIPOCTPAHIEMOE I10,

munensuess GNU LGPL);
Dr.Web  (Cepruduxar
YMBJ-N2G7 ot 14.05.19).

NeEL69-RV63-

6543

KOMITIBIOTEPHBIH KJ1acc -
nomemienne s CPC,
KypCOBOTO
MIPOCKTUPOBAHMUS
(BBITIOJTHEHUST KyPCOBBIX
pa6or), r. Hixauit
Hogropoa, Kazanckoe 1.,
12)

* IIpoexrop Accer — 1T;

* TIK na 6a3e IntelCoreDuo

2931T, 216 03Y,32016
HDD, mounuTop Samsung 19°

— 11 mr..

IIK mnoakirodeHsl K CETH
«HTEpHET» u
o0ecreynBalOT  JOCTYIl B
3NEKTPOHHYIO
nHPOPMALUOHHO-
00pazoBaTeILHYIO cpemy
YHUBEPCUTETA

* Microsoft Windows 7
(moamuckaDreamSpark Premium, moroeop
Ne Tr113003 ot 25.09.14);

* Microsoft Office (siuriensust Ne
43178972);

 Adobe Design Premium CS 5.5.5
(mumens3ust Ne 65112135);

» Adobe Acrobat Reader (FreeWare);

* 7-zip ms Windows
(cBoOoHOpacnpocTpansemoe 110,
munensues GNULGPL);

* Dr.Web (Cepruduxar NeEL69-RV63-
YMBJ-N2G7 ot 14.05.19)

» KoncynprantlImroc(I'TI Ne
0332100025418000079 ot 21.12.2018);
Gimp 2.8 (cBobomnoe IIO, mureH3us
GNUGPLV3)

11. METOOUWYECKUE PEKOMEHOALWU OBYYAIOLLUMCA MO
OCBOEHMIO ANCUUIIIUHDI
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11.1. O6bwme meToanYeckme pekoMmeHaaUMm Ansi ooyyarLWmxcsa No OCBOEHUIO
AVUCLUMNIINHBbI, OOpa3oBaTesnibHble TEXHONOrnmn

OucumnnuHa peanu3yetca MNocpeacTBOM MNPOBeAEeHUs KOHTakTHOW paboTbl C
obyvatowmmmcs (BknMoYass npoBedeHME TEKYLLEro KOHTPONSA  YyCNeBaeMocCTW),
CaMOCTOATENbHOM PaboTbl 06yHaOLLMXCA N MPOMEXYTOYHON aTTecTaunn.

KoHTakTHaa paboTta: ayauTopHas, BHeayaMTOpHasi, a Takke NpoBOAUTLCA B
9NEKTPOHHOM WH(OpPMaUNOHHO-0Opa3oBaTenbHOM Cpede  yHuBepcuTeTa (ganee -
ANOC).

lMpenogaBaHue AuCUUNIIMHBI BeOeTCA C MPUMEHEHVMEM Ccreaylwmx BuaoB
obpasoBaTenbHbIX TEXHOMOMNIA:

- GannbHO-peNTUHIroBasi TEXHOMOrMs oueHnBaHna B cpeae E-learning 4G;

Mpu npenogaBaHun ancunnnuHel «MatemaTuka», UCMOMb3YTCA COBPEMEHHbIE
obpasoBaTtesnibHble TEXHOMOMMKU, MNO3BOMSOLME MOBLICUTbL AKTUBHOCTb CTYLEHTOB MpU
OCBOEHMM MaTepumana kKypca U NpeaocTaBUTb WM BO3MOXHOCTb  3MEKTUBHO
peanu3oBaTb Yacbl CAMOCTOATENBbHON paboThl.

Ha nekumsx, NnpakTUYecKnx 3aHATUAX peanuayoTCa UHTEPaKTUBHbBIE TEXHOMNOMMN,
NPUBETCTBYIOTCSA BOMNPOCHI N 0BCY>XAEHNSA, UCMONb3yeTCs NIMYHOCTHO-OPUEHTUPOBAHHBIV
noaxopn, TexHonorna paboTbl B ManblX rpynnax, 4to no3BondeT CTyAeHTaM NpOSABUTb
ceb4d, Nony4nMTb HaBbIKM CaMOCTOATENBLHOIMO U3y4YeHUs MaTtepuana, BbIPpOBHATb YPOBEHb
3HaHWUK B rpynne.

Bce BoMpochl, BO3HUKLWIME MNPU CaMOCTOATENbHOW paboTe Hag AoMallHUM
3agaHueM, nogpobHO pas3bmpaloTca Ha NPakTUYECKUX 3aHATUAX U nekuuax. MNposogaTcs
MHOMBUAYalNbHbIE W  TPYNMNOBble KOHCYSMbTauMM C  MWCMNOSMb30BaHWEM, KaK BCTped
CTYAEHTaMK, Tak U COBPEMEHHbIX UH(POPMALMNOHHbBIX TEXHOSMOMMIA: 3NEKTPOHHAsA noyTa,
ZOOM.

MHnummpyeTca akTMBHOCTb CTYOEHTOB, moowlpsieTcs 3agaHve niobbiX BONPOCOB
no wmartepuany, MpakTUKyeTCcsa WHAMBMAOYanbHbIA OTBET Ha BOMPOCHI CTyOeHTa,
PEKOMEHAYIOTCA MEeTOAbl YCMELIHOr0 CaMOCTOSITENIbHOTO YCBOEHWA MaTtepvana B
3aBMCUMOCTU OT YPOBHS ero 6a3oBon NOAroTOBKN.

[na OoueHKM 3HaHUW, YMEHUW, HaBbIKOB U YPOBHSA CHOPMUPOBAHHOCTU
KOMNeTeHUMN  NpuUMeHdaeTcs 6annbHO-penTUHIoBass CUCTEMA KOHTPOMNSA U OLEHKM
yCneBaeMoCTU CTYAEHTOB B NpoLecce TeKyLero KOHTPOons.

lMpomexyTodHaa aTTecTaumsi NPOBOAUTCSA B (hOpMe 3K3aMeHa 1 3a4yeTa C y4eToM
TEeKyLLen ycneBaemocCTH.

11.2 MeToan4eckue ykasaHuUsa Ans 3aHATUM NIEKLUMOHHOro Tuna

JTeKUMOHHBIN Kypc npeanonaraeT CUCTEMATUIUPOBAHHOE W3MOXEHUE OCHOBHbIX
BOMPOCOB TEMATUYECKOro nnaHa. B xofe NeKunoHHbIX 3aHATUIN packpbiBatoTca 6a3oBble
BOMPOCHI B paMKax Kaxgon Tembl ancumninuHbl (Tabnuua 4) . O6o3HavaloTCs KnoveBble
acnekTbl TEM, a TakkKe OenalTCs akUeHTbl Ha Hanbornee CNoXHbIE N BaXKHbIE MOMOXEHWS
ndydaemoro Mmatepuana. MaTepuanbl nekumin SBRASKOTCA OMNOPHOW OCHOBOM  Ans
NOArOTOBKM OByYalolWMXCA K MNpakTU4ecknm 3aHatvsam / nabopatopHbiM pabotam u
BbINOJSIHEHUSA 3a4aHWUA CaMOCTOATENbHOM paboTbl, @ Takke K MeponpuUsSTUSAM TEKyLLEro
KOHTPONS YCNEeBaeMOCTN N MPOMEXYTOYHOM aTTecTaumm no AUCUUNINHE.

B xoge NeKkuMoHHbIX 3aHATUIA pPeKoMeHOYeTCsl BECTU KOHCMNEKTMPOBaHWE y4ebHOoro
mMaTepuana.

11.3 MeToan4yeckue ykasaHusi N0 OCBOEHUIO AUCLIMIMIIMHbI Ha NTabopaTopHbIX
paboTax

He npegycMoTpeHsl.
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11.4 MeToanyeckmne ykasaHus No OCBOEHUIO AUCLIUMIIUHBI HA NPaKTU4YeCKUX
paboTax

MpakTuyeckmne 3aHATUA NpeacTaBnAlT cobon geTanm3aumo NeKLMOHHOMo
TeopeTU4ecKoro Matepmarna, NPOBOASATCA B LieSIAX 3aKpensieHns Kypca u oxBaTblBalOT
BCe OCHOBHble pasgeribl. OCHOBHOM (POPMON NPakTUYECKUX 3aHATUN ABMSETCS peLlleHne

3agad u pasbop NnpMmepos.

MpakTnyeckne 3aHaTNA obyyarowmxcsa obecneynsatoT:
- NPOBEPKY U YTOYHEHME 3HAHWUI, NOSTYYEHHbIX HA NEKLMSIX;

- NONyYeHne YMeHWUM 1 HaBbIKOB 06CYyXKAEeHMS1 BOMPOCOB Mo y4ebGHOMY MaTepuany
ANCLMNIUHBI;

- YMEeHue pellaTtb TUnoBble 3aayu;

- noaBefeHNEe UTOroB 3aHATUI NO PEUTUHIOBOW CUCTEME, COrfacHO
TEXHONOIMMYEeCKOW KapTe ANCLUUNNIIUHDI.

3agaHua K npakTudeckum pabotam onucaHbl B yvyebHom nocobumn: KokoynuHa, M.B.
MpakTMkym N0  BbICWEW MaTeMaTuke  [ONEKTPOHHbIE  TEKCTOBble  [aHHbIE]:
Yyeb.nocobure:B 2-x 4. Y.1 /KokoynnHa M.B., Konbunk WU.B., Kypkun A.A.n gp.; HI'TY
nm.P.E.Anekceesa. - H.Hosropog : [U3g-8o HI'TY], 2020. - 176 c. - bBubnwuorp.:c.174-175.
- ISBN 978-5-502-01366-6.— Pexxum gocTtyna: Anst aBTopma. Nnonb3oBaTene.

11.5. MeToanyeckue ykasaHusi No camocTosiTenibHoOM paboTte obyyarowmxca

CamocTosaTenbHaa pabota obecrneymBaeT noAroToBKy obyyaroulerocs K
ayaAUTOPHLIM 3aHATUSIM U MEPONPUATUAM TEKYLLEro KOHTPONSA U MPOMEXYyTOYHOM
aTTectauMm no m3y4yaemon aucuunnuHe. PesynbTaTbl 3TOM NOArOTOBKM NPOSBASIOTCS B
aKTUBHOCTWN OOy4aloLLleroca Ha 3aHATUSX M B KaAuyeCTBE BbINOSIHEHHbLIX MPaKTUYECKNX
3agaHun 1 gpyrnx popm TeKyLLEero KOHTPOns.

lMpn BbLINOMHEHMM 3afaHUM O CaMOCTOATENbHOM paboTbl pekoMeHayeTcs
npopaboTka maTepuarnioB INEKUMA MO Kaxaon NpoOMOEeHHOM TeMe, a Takke WU3yyeHue
pekoMeHayeMon nutepaTtypsbl, npeacraBneHHon B Pasgene 6.

B npouecce camoctositenibHON paboTbl NPU U3YyYEeHUW OUCUUNANHBI CTYAEHTbI
MOryT paboTaTb Ha KOMMbOTEPE B CreuvManuM3vpoOBaHHbIX ayguTopusix  Ans
camocTodATenbHoM paboTbl (yka3aHo B Tabnuue 11). B ayguTtopmuax mmeetcs [ocTyn
yepe3 WHPOPMALNOHHO-TENEKOMMYHUKAUNOHHYIO CceTb «WHTepHeT» K 3NeKTPOHHOM
nHpopmauymnoHHo-obpasoBaTtenbHon cpege yHusepcuteta (OUOC) M anekTpoHHOWM
6ubnuoteyHon cucteme (OBC), roe B anNeKTpoOHHOM BuAe pacnonararTca yyebHble u
yyebHO-MeTOOMYECKME MaTepuanbl, KOTopble MOryT ObiTb MCMONb30BaHbl AN
CaMOCTOATENbHOM PaboTbl NpY U3y4eHUN OUCUUNINHDI.
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11.6. MeToauyeckue ykazaHusa Anga sbinorHeHus PP

Mpn n3yyeHum kypca «MatemaTtuka» npoBogMTCA 6 pacyeTHO-rpadmyeckmx paboT
(2 B nepsom cemecTpe, 0gHa BO BTOPOM ceMecTpe, 2 B TpeTbeM cemecTpe, 1 B
4yeTBEPTOM CEMECTpPE)

B pacyeTHo-rpadmnyeckyto paboty Ne 1 BxogaT 3agaHusa no pasgeny 1 (tabnuua

4).

) B pacueTHo-rpacmnyeckyto paboty Ne 2 BxogaT 3agaHusa no pasgeny 4 (tabnvua
4).

) B pacuyeTHo-rpadmyeckyto paboty Ne 3 BxogaT 3agaHua no pasgeny 7 (tabnuvua
4).

) B pacuyeTHo-rpadmyeckyto paboty Ne 4 BxogaT 3agaHua no pasgeny 8 (tabnuua
4).

) B pacuyeTHo-rpadmyeckyto paboty Ne 5 BxogaT 3agaHua no pasgeny 9 (tabnvua
4).

B pacuyeTHo-rpadumyeckyto paboty Ne 6 BxogaT 3agaHusa no pasgeny 10
(Tabnuua 4).

11.7. MeToanyeckue ykasaHus Ans BbINOSIHEHUA KYpPCOBOro npoekra / paboThbl

He npegycMOTpeHbl.

12.0LULEHOYHBbIE CPEACTBA ANA KOHTPOJA OCBOEHUA
ANCLUUNIINHDbI

Ans Tekywero KOHTPONS 3HAHUW CTYOEHTOB MO AUCUMMNIIMHE  NPOBOAMTCS
KOMMeKcHas oueHKa 3HaHWKn, BKNoYvaroLLlas

— 06cyXaeHne TeopeTUYecKmx BONpoCoB;
—  pelleHue TUMOBbLIX 3a4ay;

— ayguTopHas NpoBepoYHas paboTa;

— pacueTHo-Tpadmyeckas paboTa

— TecTUpOBaHMUE;

— 3K3aMeH

— 3ayer.

12.1.1 TunoBble BONpoOCHI ANl NPOMEeXYyTO4YHOU aTTecTauum B chopma
3K3ameHa
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10.
11.
12.
13.
14.

15.
16.

17.

18.

19.
20.
21.
22.

23.

24,
25.
26.
27.

Bonpocsl kK npomMexyToyHon aTTectauum (3K3ameH)
Paspen 1. dnemMeHTbl IMHEMHOW anreopbl
(dbopmupyeTt MOTK-1.1)

Onepauuu Hag maTpyuamMn n nx CBOMCTBA.

Onpepgenutenu 2-ro n 3-ro NOpAaKoB.

OnpepgeneHne myvHopa 1 anredpanyeckoro JONOSTHEHWS.

dopmyna pasnoxeHus onpegenuTens n-ro nopsgka no CTpoke n crtonéuy.
CsowcTBa onpegenuTtenen.

OnpepeneHne obpatHom maTpuubl. Teopema cyLecTBoBaHNA 06paTHOM MaTpuLbl.
Teopema Kpamepa.

MeTop Naycca.

Paspen 2. BekTopHas anrebpa
(dbopmupyeTt MOTK-1.1)

JInHenHble onepaumn Hag BEKTOpaMM.

OnpepgeneHne NMHENHOM 3aBUCMMOCTM U HE3AaBMCUMOCTU BEKTOPOB.

Heobxoanmoe n gocratovyHoe ycrnoBue SIMHEMHOM 3aBUCUMOCTU 2-X N 3-X BEKTOPOB.
OnpepeneHne 6asuca.

OnpegeneHne anrebpanyeckon Npoekumn BekTopa Ha ocb. Ee cBoncTtea.
MpamoyronbHaa cuctema koopamnHat. KoopanHatel TOYKW. JIMHENHbIE onepaumn Hag
BEKTOpaMu B KOOpAMHATHOW dhopMe.

dopmyna geneHnsa oTpeska B JaHHOM OTHOLLIEHUN.

OnpepeneHne ckansipHOro NpounsBedeHUs BEKTOPOB, ero ceoncrtea. Heobxoanmoe un
AOCTaTO4yHOE YCIOBME OPTOrOHanNbHOCTM 2-X BeKTopoB. dopmMyna BbIMMCIIEHUS B
KoopauHaTtax.

OnpepeneHne npaBon Tponkn BekTopoB. OnpeaeneHne BEKTOPHOrO Npou3BEeaAEHUS,
ero CBOWCTBa, reoMeTpuyeckun cmbicnl. Heobxogmmoe u JoctaTtovyHoe YycrioBue
KONNMHEapHOCTU 2-X BEKTOPOB. PopMyna BbIYMCIIEHUS] B KOOPANHATAX.
OnpepeneHne CMelaHHOrO MNpoum3BedeHust 3-X BEeKTOpOB, €ro CBOWMCTBA.
feomeTpuyeckmn cmbicn. Heobxogumoe M OOCTATOYHOE YCIOBME KOMMIIaHAPHOCTU
3-X BEKTOPOB.

Pasgen 3. AHanuTu4yeckasa reomeTpus
(dbopmupyeTt MOTK-1.1)

Buabl ypaBHEHUI NpAMON Ha MOCKOCTU.

dopmyna BblYMCIEHUS PACCTOSAHUS OT TOYKU 4O MPSIMOWN.

B3anMHoe pacnonoxeHue AByX MPsiMbIX HA MIAOCKOCTU, Yron Mexay npsiMmbIMU.
Buabl ypaBHeHUn nriockoctu. dopmyna BbIMUCIIEHUS PACCTOSAHUS OT TOYKU [0
nnockoctn. BaanmHoe pacnonoxeHune AByx NOCKOCTEMN, Yron Mexay MinoCKOCTAMM.
Buabl ypaBHeHUN npsaMon B npocTpaHcTee. dopmyna BbIYUCIIEHUS PACCTOSHUS OT
TOYKKM OO NpsiMon. BaavMHoe pacnonoXeHne ABYyX NPAMbIX B MPOCTPAHCTBE, Yros
Mexagy npsiMbIMMU.

B3anmHoe pacnonoxeHue npsiMmon n NiIOCKOCTU, Yron Mexay HUMMU.
KaHoHMYeckoe ypaBHeEHWe annunca, 3KCUeHTpUCUTeT, AMpeKTpuca.

KaHoHn4yeckne ypaBHeHune rmnepbornbl, 3KCUEHTPUCUTET, OUpEeKTpuca, acUMMTOTbI.
KaHoHun4yeckne ypaBHeHne napabonsbl.
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28. [puBeaeHne ypaBHEHUS KPUBOW 2-ro NOpsSAKa K KAHOHUYECKOMY BUAY C NOMOLLbIO
noBOpOTa W NapansienbHOro nepeHoca.

29. NoBepxHoCcTU 2-ronopsigka. NoBepxHOCTU BpaweHus. LiunnHgpuyeckue
nosepxHocTn. dnnuncouna. MN'nepbonouna. KoHyc. Snnmntnyecknin n
rmnepbonunyecknii napabononasbi.

Paspen 4. ucdepeHumanbHoe ncumcneHme pyHKLUMmM ogHOu nepeMeHHOU
(dbopmupyeTt MOTK-1.1)

30. OnpepeneHune yHKUMM ogHoun nepemeHHon. Obnactb onpegenerHns. ObnacTb
3HadeHnn. Cnocobbl 3agaHnsa PyHKLUNN.

31. OnpepeneHune Bo3pactaHusa (yobiBaHNSA) OyHKLUN.

32. OnpepeneHve YeTHOW (HeYeTHOW) PyHKLNN.

33. OnpeneneHne nepruoanyeckon PyHKLMN.

34. OnpegeneHne obpaTHON PYHKLMMN.

35. OCHOBHbIE 3fIEMEHTapHble PYHKLMM N NX rpadmrKu.

36. OnpegeneHve npegena 4YMcrioBon nocrneaoBaTenbHOCTH.

37. beckoHe4Ho 6onbLune n GeckoHeYHO Marble YNCMOBbIE NOCNeAoBaTENbHOCTH.
CeowcTBa BeCKOHEYHO MarbliX.

38. OCHOBHbIE TEOPEMBI O NpeAenax nocrneaoBaTenbHOCTEN.

39. NepBbI 1 BTOpOK 3ameyaTesibHble npegensl. Yicno e.

40. OnpegeneHune npegena pyHKUMU. beckoHeYHo Manble YyHKLUMN.

41. OcHOBHbIE TEOPEMbI O Npeaenax QyHKLUNNA.

42. 3amevatenbHble npeaesibl PYHKUUNA.

43. CpaBHeHne 6eCKOHEYHO ManbiX U 6eCKOHEYHO BONbLUNX.

44. OnpepeneHne HenpepbiBHON OYHKLNN.

45. Knaccudmkaumsi To4ek paspbiBa.

46. CeoncTBa HenpepbIBHbIX PyHKUMIA. OCHOBHbIE TEOPEMbI O HENPEPLIBHBIX (YHKLUNAX.

47. OnpegeneHne NpouM3Bo4HON, ee reOMeTPUYECKNn U MEXaHNUYECKUIA CMbICHT.

48. CBA3b AMddHepeHUNpyEMOCTM N HENPEPLIBHOCTH.

49. MNpaBuna anddepeHunpoBaHus.

50. ®opmynbl NPON3BOLHON CAOXHON OYHKLUMU, PYHKUNKW, 3a0aHHON HESIBHO, 3ajaHHOM
napameTpu4eckn, obpaTHOM PYHKLUN.

51. NMpoun3BoAHbIE OCHOBHbIX 3f1leMEHTaPHbIX OYHKLMNA.

52. Onpegenenue guddepeHumana n ero reoMeTpuyecknin CMbICII.

53. NpounssoaHble N agudpdepeHumnansl BbICLUNX MOPSAKOB.

54. ®opmyna JlenbHuua.

55. TeopeMbl 0 gudpdepeHumpyeMbix PyHKUMAX: Teopema Pepma, Teopema Ponsg,
Teopema JlarpaHxa, Teopema Kowu.

56. Npasuno Jlonutans.

57. ®opmyna Tennopa. Popmyna Tennopa onsi OCHOBHbIX dNIEMEHTaPHbIX OYHKLINNA.

58. QkCTpeMyM (PyHKUMU: HEOBXOAUMbIE U [OCTATOYHbIE YCITOBUS.

59. AcnmnToThl rpadomka pyHKUNIK: onpefeneHne, HaxoXaeHne BepTUKanbHbIX U
HaKIMOHHbIX aCUMMTOT.

60. OnpeneneHuns BbIMYKNOCTN (BOrHYTOCTM) PYHKLUUKN 1 TOYKM nepernba. Heobxoanmble
N 0OCTaTOYHbIE YCINOBUA BbIMYKINOCTMW.

Pasgen 5. ®yHKLMM HECKONMBKUX NepeMeHHbIX
(dpopmupyet MOTK-1.1)

61. OnpegeneHve yHKunmn 2-x nepemeHHbix. Obnactb onpegenexus. 'paduk yHKunK.
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62.
63.
64.

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

76.

NS

SRl

© oo~

11.
12.
13.
14.

15.

Mpepen yHKUMKN 2-X nepemMeHHbIX. HenpepbiBHOCTb.

OnpepeneHne YacTHON NPOM3BOLAHON.

YacTHble Npou3BOAHbIE BbICLUMX MOPSAAKOB. TeopemMa O paBEHCTBE CMELUaHHbIX
NPOU3BOAHbIX.

MonHoe npupaweHne pyHKuun. MNonHein anddepeHuman. Teopema 0 NONTHOM
anddepeHunane.

OunddepeHumpoBaHme CroXXHON OYHKLUN.

MHBapuaHTHOCTb hopMbl NOSTHOrO AnddepeHunana.

MpnbnmxeHHoe BblYUCIEHNE 3HAYEHMI PYHKLUUI C NOMOLLbIO AnddpepeHumana.
OvdpepeHumansl BbICLINX MOPALKOB.

dopmyna Tewnnopa.

YpaBHeHUs1 KacaTeNbHON NSIOCKOCTU M HOPMariM K MOBEPXHOCTM.

OKCTpeMyM (pyHKUMM 2-X NepeMeHHbIX: onpeaeneHme, Heobxoanmble yCroBus U
AO0CTaTO4YHbIE YCIOBUS IKCTPEMYMA.

Hanbonblwee n HaMMmeHbLLee 3HaYeHUst PYHKLUN B 3aMKHYTOW OrpaHNYEeHHON
obnactw.

YcnoBHbIN akcTpeMyM. OyHKumA JlarpaHxa. Cxema oTbICKaHUS YCITOBHOIO
3KCTpemymMma.

OnpepeneHne npousBoAHOWM MO HanpaesneHuw. dopmyna aAns  BblYUCHEHUS
NPOM3BOAHON NO HanpaBEHNIO.

OnpepeneHne rpagneHta. Cwmbicn  rpagneHTa. CBhA3b € NPOM3BOAHOWM MO
HanpaBfiEHMIO.

Paspen 6. UHTerpanbHoe ucuncneHme yHKLMM OQHON NepeMeHHOMN
(dbopmupyeTt MOTK-1.1)

OnpegneneHne nepsoobpasHon U HeonpeaeneHHOro nHTerpana.

CBowncTBa HeonpeaeneHHoro nHTerpana.

Tabnuuya nHTerpanoB 1 NepBoobpasHbIX.

OCHOBHblEe METOAbI MHTETPUPOBAHUS: MHTErPUPOBAHNE METOAOM BHECEHUSA (PYHKLNK
non 3Hak anddepeHunana, 3ameHa NepeMeHHoOn B HeonpeaeneHHoM uHTerpane,
WHTErpUpOBaHME MO YacTsM.

YHuBepcanbHasa TpMroHoMeTpryeckas 3ameHa.

OnpepgeneHne onpegeneHHoro nHtTerpana. Teopembl CyLLLECTBOBaAHUSA
onpeneneHHoro nHTerpana.

CeoicTBa onpeneneHHoro nHTerpana.

dopmyna HetoToHa-JlenbHuua.

3ameHa nepeMeHHON B onpeaenieHHoM MHTerpane, UHTErpupoBaHne No YacTsMm.

. (DOpMyJ'IbI Bbl4UCIIEHUA niowaan (bl/lrypbl, orpaqueHHoﬁ KPpuBbIMW, 3aaHHbIMU: a) B

sIBHOM Buae; 6) B napameTpuyeckom BuAe; B) B MOMASIPHOM CUCTEME KOOPAUHAT.
dopMynbl BbIYUCIIEHUS ONMHBI OYTM KPUBOW, 3ad4aHHON: a) B ABHOM Buae; 6) B
napameTpu4eckoM BUAE; B) B NOSIIPHON CUCTEME KOOPAMHAT.

BbluncneHne o6bemMoB TeN C M3BECTHOM NNOLWAaAbio NONEPEYHOro CEYEHUS.
BbluncneHne o6beMoB Ten, NoslyvYeHHbIX BpalleHnemM ourypbl BOKpyr ocnOxu 0y.
OnpegeneHne HeCOBCTBEHHOMO UHTErpana no 6eckoHe4YHOMY NPOMEXKYTKY.
CxognmocTsb. NMpusHakm cpaBHeHuUs. [pr3Hak abCconoTHON CXO4MMOCTMU.
OnpegeneHne HeCOBCTBEHHOMO MHTErpana oT HeorpaHNYeHHON GOYHKLNN.
CxognmocTsb. NMprnsHakm cxogumMocTu.

Pasgen 7. QudcepeHumnanbHble ypaBHEHUS
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.

27.

28.

29.

30.

aswn

(dpopmupyet MOTK-1.1)

OcHoBHble noHATUA: onpefenenune Y, nopsgok AY, pewenune Y, nHterpansHas
Kpusas. [1Y 1-ro nopsagka.

3apayva Kowu. Teopema cyLlecTBOBaHUSA U eAMHCTBEHHOCTU peLueHns 3agayn Kowwmw.
O6uwee n yacTHoe peleHus Y 1-ro nopsagka. Unterpan Y. N'eomeTpuyeckas
MHTepnpeTauns. M3oKnnHbI.

Y c pasgensowmmucs nepemMeHHbIM1 1 ceogsawmecs K Hum. OgHopoaHble Y.
Teopema o0 CTpyKType pelleHns nuHenHoro QY 1-ro nopsiaka.

MeTop Bapuauum Nnpon3BosibHON NOCTOAHHOM N4 NMHENHbIX 1Y 1-ro nopsaka.
YpaBHeHust bepHynnu.

NHTerpupoBaHue NosiHbIxX guddepeHunanos.

Y 2-ro nopsagka. 3agada Kowun. Teopema cyLiectBoBaHUSA N €QUHCTBEHHOCTU
peweHuns 3agaym Kowm. Obuiee n yactHoe pewenunsa 1Y 1-ro nopsaka. Y,
AonycKaroLme NoHWKXeHNs nopsaka.

JnHennble [IY 2-ro nopsigka. Ceonctea peweHuin. CBOMCTBO onpeaenuTens
BpoHckoro anst NMHENHO HE3aBUCUMbIX peLleHNn IMHENHOro ogHopoaHoro Y.
Teopema o CTpyKType 00LLero peleHnsa nMHenHoro ogHopogHoro 1Y 2-ro nopsigka.
Teopema o0 CTpyKType obLLero peleHnsa nMHenHoro HeogHopogHoro 1Y 2-ro
nopsigka. Metop Bapmaumm NpomsBOSbHbIX MOCTOAHHbLIX 4S5 NMIMHENHbIX 1Y 2-ro
nopsigka

JInHenHble ogHopoaHble [1Y 2-ro nopsigka ¢ NOCTOAHHBbIMU KO3huumeHTamu.
Xapaktepuctunyeckoe ypaBHeHne. CTpykTypa obLiero peleHnsi B 3aBUCUMOCTUN OT
KOPHEN XapaKTEPUCTUYECKOrO ypaBHEHUS.

JInHenHble HeogHopoAHble [1Y 2-ro nopsigka ¢ NOCTOSAHHBIMU KO3 ULMEHTAMU U
cneumanbHoOM NpaBown YacTbto. [puHUKMN cynepnosuumm.

AY Bbicwnx nopsakos. 3agaya Kowu. Teopema cyLecTBOBaHUSA U e AMHCTBEHHOCTU
pewennsa 3agaumn Kowwn. Obuwee peweHune. JInHenHble ogHopoaHblie [1Y BbICLINX
nopsakos. JInHenHas 3aBucnMMoCTb yHKUnn. CBONCTBO onpeaenutensa BpoHckoro
AN IMHENHO He3aBUCUMMBbIX pelueHnii. CTpykTypa obLLEero peLleHus.

JInHenHble ogHopoaHble [1Y BbICLUMX NOPSAKOB C MOCTOAHHBbIMU KO3dhuumeHTamu.
Xapakrtepuctmnyeckoe ypaBHeHue. JlInHenHble HeogHopoaHblie [1Y: CTpykTypa obLiero
peweHnda. MeTtog Bapmaumm Npon3BOSibHbIX MOCTOSAHHbBIX 4SS NMMHENHbIX Y BbICLLMX
nopsiaKoB.

Cuctembl [IY. 3agaya Kowu. Teopema CyLLECTBOBaAHUSA U €ANHCTBEHHOCTU peLUEHNS
3agaym Kowmn. ObLiee pewenne. Metoa ncknoyeHus.

Paspgen 8. Yncnossble u chyHKUNOHaNbHbIE psabl
(dbopmupyeT NOTMK-1.1)

Yuncnosble pagbl: onpeaenenne, YactnyHasa cymma psga, cymma psiga, CxogMMocTb.
"eomeTpuyecknin pag. OctaTok psga 1 ero CBOMCTBO 4SS cxogsLwerocsa psaga.
CeoiicTtBa cxogawmxcs pagos. Heobxogmmoe ycrnoBsue CXoanMocCTMW.

[MepBbI 1 BTOPOW NPU3HAKM CPaBHEHUST 3HAKOMOSOXUTENbHbIX PAOOB.

MpusHaku Janambepa n Koww.

MHTerpanbHbIv NpusHak. Pag Oupuxne.

3Hako4depeayrowmecs pagpl. MNMpusHak JlenbHuua. AGcontoTHas U ycroBHas
cxoanumocTb. NMpuaHak abconTHOM CXOANMOCTMU.
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10.

11.

12.
13.
14.
15.
16.
17.
18.

19.

20.
21.

22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.

dyHKUMOHanNbHbIE psabl: onpegeneHme, obnacte cxogumMocTn. CXxoanmMocTb U
paBHOMeEpHasi CXo4MMOCTb psida B obnactu. [NpusHak paBHOMEPHOM CXOOUMOCTH.
CBowncTBa paBHOMEPHO CXOOALMNXCA PAOOB.

CTteneHHble pagbl. llemma Abens. Paguyc cxogMmocTy 1 TeopemMa o ero
CyLLIeCTBOBaHUM.

CBoOKCTBa CTENEHHbIX PAOOB.

Teopembl 0 HEO6XOONUMBIX M AOCTATOYHbIX YCITOBUAX Pa3NoXeHUs yHKLUN B
creneHHon psaa. Pag Tennopa.

PasnoxeHune HeKOTOPbIX 3NeMeHTapHbIX PYHKUUKN B pag Tennopa B OKPeCTHOCTU
HynS.

MpunoxeHna cTeneHHbIX PSaoB.

Onpegenexne psaga dypbe.

Teopema Oupuxne.

Pagbl ®ypbe ONa YETHbIX N HEYETHbIX QOYHKLMN.

PasnoxeHue dyHkumn B psg Pypbe, 3agaHHon Ha otpeske [0,TT].

PasnoxeHune B psg Pypbe nepmnogmyeckon oyHKLMm ¢ nepunogom 2.
MwuHUMansHOe CBOMCTBO OTPe3KOB psiaa Pypbe. YbbiBaHMe KOIhPULMEHTOB psaa
dypbe. CxogmmocTb psiga Pypbe B cpegHeM. PaBeHcTBo Napcesans.

Pag ®ypbe B komnsiekcHon popme. KoMnnekcHas rapMoHuka. AMAANTYAHbIA CNEKTP
nepmoanyeckon oyHKUUN.

Pasgen 9. UHTerpanbHoe ncuucrneHne PyHKUUN HECKOSNbKNX NepeMeHHbIX
(dbopmupyeTt MOTK-1.1)

OnpegeneHve OBONHOIO UHTEerpana, ero CBOMCTBa N reOMeTPUYECKUA CMbICHT.
OnpegeneHve npaBuibHON 06n1acTy Ha NAOCKOCTU M CBA3b MOBTOPHOrO MHTErpana c
ABOWHbLIM.

OnpepgeneHne akobnaHa 3aMeHbl.

dopmyna 3aMmeHbl NePeEMEHHbIX B IBOMHOM UHTerparne.

[1BOMHOM MHTEerpan B NONsSIPHbIX KOOpAUHATAaXx.

MpunoxeHna oBONHOIO MHTerpana.

OnpegeneHne TPOMHOro MHTerpana, ero CBOMCTBa, reOMeTPUYECKUA CMbICTT.
OnpegeneHve npaBunbHOM 00MnacTM B MPOCTPaAHCTBE M Nepexoq K NMOBTOPHOMY B
TPOMHOM MHTEerpane.

dopmyna 3aMmeHbl NEPEMEHHbIX B TPOMHOM UHTErparne.

TponHou nHTerpan B UUIMHAPUYECKUX KOOpANHaTaXx.

TponHon nHTerpan B chepudecknx KoopguHartax.

MpunoxeHna TPOMHOIo UHTerpana.

OnpegeneHne KpUBOSIMHEMHOrO MHTerpanal poda, ero CBOWCTBA, reOMeTpUYECKUN
CMbICH.

MpunoXxeHnsa KPMBONIMHENHOIO MHTErpana NepBoro poaa.

OnpegeneHve KPUBONMHENHOrO MHTEerpana2 poga, ero CBoncTaa.

dopmyna NpuHa.

dopmyna BblMMCNEHUS NoLaaen ¢ NOMOLLbIO KPUBOSTIMHENHOW NHTerparna.

YCnoeus HE3aBMCUMOCTWN KPUBOSIMHEMHOIO MHTErpana oT NyTU NHTErPUPOBaHUS.
OnpepgeneHne NOBEPXHOCTHOrO MHTerpan 1 poga, ero CBOMCTBA.

[MpunoxeHnsa NnoBepxXHOCTHOro UHTerpana 1 poaa.

OnpepeneHve cTopoHbl NnoBepxHOCTU. OnpegeneHne o4HOCTOPOHHEN U
ABYCTOPOHHEN MOBEPXHOCTM.
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41.
42.
43.
44,
45.
46.

47

52

OnpepgeneHne NOBEPXHOCTHOIO MHTErpan 2 poga, ero CBOMCTBA.

CBs13b NOBEPXHOCTHLIX MHTErpanos 1 1 2 poaa.

®opmyna Octporpagckoro-Iaycca. ®opmyna Ctokca.

OnpepeneHne ckansipHOro 1 BEKTOPHOrO Mos4.

OnpepeneHve NoBEPXHOCTM U FIHUM YPOBHS.

OnpegeneHns Npon3BOAHON NO HanNpaBreHuto N rpagmeHTa. CBOKCTBa rpagueHTa.

. OnpeneneHne NoToka BEKTOPHOro nonsi.
48.
49,
50.
51.
. OnpegeneHne poTopa BEKTOpHOro nosisi. CBonctea portopa.
53.
54,
55.
56.
57.

Onpepenexne gusepreHumn. CBorcTBa gMBEpPreHumn.
dopmyna OcTporpagckoro-lraycca B BEKTOPHOM hopMe.
OnpegeneHne coneHonaanbHOro BEKTOPHOrO Nnossi.
OnpepeneHne UMpPKyNaumm BEKTOPHOrO Nos.

dopmyna CTokca B BEKTOPHOWN hopme.

OnpegeneHne NoOTeHUManbHOro BEKTOPHOMO Nosis.

OnpepeneHus onepatopa NamunbeToHa 1 onepaTopa Jlannaca, ux cBoncTea.
OnpegeneHne NOTeHUManbHOro BEKTOPHOIO Nosisi.

OnpepneneHne rapMoHMYEeCKOro BEKTOPHOro nons.

12.1.2 TunoBble BONpPOCHI ANsi NPOMeXYyTO4YHOU atTecTauum B chopma

3aveTa

Bonpocbl kK NpoMeXyTo4HOM aTTecTaumm (3ayer)

Paspen 10. Teopusa pyHKLMIN KOMMNIIEKCHOrO NepeMeHHOoro
(dbopmupyeTt MOTK-1.1)

Anrebpanyeckasa popma KOMMNEKCHOro Yncna.

KomnnekcHas nnockocTb.

Onepaumm Hag KOMNEKCHbIMU YUCTIaMu.

OnpegeneHne Moayns U apryMeHTa KOMMJIEKCHOro Yucna.

TpuroHoMmeTpuyeckasa u nokasatenbHada popma 3anucu.

®opmyna Myaspa Bo3BeeHNA B CTENEHb KOMMIIEKCHOMO Yucna.

dopmyna nssreyeHne KoOpHs -on CTeneHn n3 KOMMIEKCHOro Yncna.

OnpepgeneHne yHKLMM KOMMNIEKCHOIO NEPEMEHHOrO.

OnpepeneHne nokasaTtenbHON PYHKLMN.

10. OnpegeneHve norapuMmUYeCcKon yHKLNN.

11. OnpegenexHune cTeneHHoM PyHKUUN.

12. OnpegeneHnsi TPUrOHOMETPUYECKNX PYHKLINIA.

13. OnpegeneHunsa rmnepbonmyecknx gyHKLUNN.

14. MoHsTMe 06 0BpaTHbIX TPUFOHOMETPUYECKUX U Tnnepbonnyeckmx OyHKLMAX.

15. Onpegenexne npegena yHkuum Kri.

16. OnpeneneHve HenpepbIBHOCTM doyHKUnK KI1.

17. Onpegenexne npounssogHon oyHkuum Krl. Ycnosus Kowmn-Pumana.

18. Onpegenenve aHanutuyeckom pyHkumn. OnpegeneHve  rapMOHUYECKOM
YHKUMN.

19. OnpegeneHune nHTerpana ot gyHkumm Krl.

20. Teopema O He3aBMCMMOCTW WHTerpana OT aHanMTUYeCKOW (YHKUMW OT NyTu
WHTErpupoBaHus.

21. Teopema Kowun.

CoNUO R WN =
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22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

OcHoBHasa hopmyna MHTErpanbHOro NCYNCIEHMS.

NHTerpanbHasa goopmyrna Koww.

Teopema 0 BbICLLUMX MPOMU3BOOHbIX.

O6nactb CXOANMOCTU CTEMEHHOIO psaaa.

Teopema 0 pasnoXeHnn aHanUMTU4YECKoOn PyHKLUMN B KonbLe B pag JlopaHa.
Teopema 0 pasnoXxeHnn aHanuTU4eckon pyHKunmn B psg Tennopa.
OnpepneneHne n3onmMpoBaHHOM 0COOOM TOYKMN.

OnpepgeneHne ycTtpaHMMom 0Cobom TOYKM.

OnpepgeneHne nontca N-ro nopsiaka.

OnpepgeneHne cyLecTBEHHO 0COBON TOYKN.

Bug psga NopaHa yHkumm KIM B OKPECTHOCTU N30NMPOBAHHOM 0COBOMN TOUKMN.
OnpepeneHne BblyeTa.

dopmynbl 48 BblMUCNEHUS BbIYETOB.

TeopeMbl 0 BblYeTax.

dopmynbl  ANA  BbIMMCNEHUS WHTErpanoB OT  (YHKUMM  OEeNCTBUTENbHOM
nepemMeHHON C NOMOLLIbIO BbIYETOB.

OyHKUMA opurmHan n nsobpaxeHue no Jlannacy

Teopembl NnpeobpasoBaHus Jlannaca

MeToabl onpeaeneHns opurmHana no n3BecTHOMY N3obpaxxeHuto

PeweHne andpdepeHumnanbHbIX ypaBHEHU U CUCTEM ONepaunoHHbIM METOLOM

Mpumepbl 3k3ameHaLuMOHHbIX GuneToB
TunoBown 6unet 3k3ameHa (1 cemecTp)

MHWHOBPHAYKU POCCUA

OEIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/IDKETHOE OBPA30OBATEJIBHOE

VYPEXJEHWE BBICIIET'O ITPOPECCHOHAJIBHOI'O OFPASOBAHUS
HUKETOPOJCKHNMN T'OCYJAPCTBEHHBIV TEXHUYECKHUN
YHUBEPCHUTET um. P.E.AJTEKCEEBA

Kadenpa «[TPUKIIATHAS MATEMATUKA»
Jucuummmaa «MATEMATUKA »

3K3AMEHAIIMOHHBIN BUJIET Ne

1. Jlaubl xoopauHaThl BepmmH Tterpasapa A(0,—1,—2),B(2,0,0),€(2,0,—1),D(5,0,1).
Berunciurs 00beM TeTpasjpa, IUIOMIAAb €r0 OCHOBAHHWS W BBICOTY, OMNYILCHHYIO W3
BEepLIUHBEI D.
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o

Haiitn npoeknmro Touku A(—2,0,3)Ha miockoets 2x — 2y + 10z + 1 = 0.

3. Beruucnute npenen, ucnoinb3ys npasmio Jlonurans
. x—sinx
lim ———.
x-0 X —tgx
Hccnenosath Ha SkcTpeMyM GyHKIHMIO Z = e?*(x + y? + 2y).
5. CkamsipHoe NpoM3BEIECHHE BEKTOPOB, €ro cpoiictBa. HeobOxommmoe M JgocTaTovHOe

YCJIIOBUA OPTOTOHAJIBHOCTH 2-x BEKTOPOB. Brranciaenue B KOOpAuHAaTax.

&

DK3aMeHaTop 3aB. xag.
nouent [llepctuena JI.B. npod. Kypkun A.A.

TunoBon 6uneT 3k3ameHa(2 cemecTp)

MUHOBPHA VKU POCCUU
®EJIEPAJIBHOE IT'OCY JAPCTBEHHOE BIOJ[P)KETHOE OBPA3OBATEJIbHOE
VYPEXJEHWE BBICIIET'O ITPOPECCUOHAJIBHOI'O OFPASOBAHU S
HUKETOPOJCKHNMN T'OCYJAPCTBEHHBIV TEXHUUYECKHN
YHUBEPCHUTET um. P.E.AJIEKCEEBA

Kadenpa «[TPUKIIATHASA MATEMATUKA»
Jucuummmaa «MATEMATUKA »

BUJIET Ne
1. Boruucnuth uHTErpaN

f(x/z—%)lnxdx.
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o

Beraucnuts miomanb GUrypsl orpaHudeHHoi aunuei p = 2(1 — cos @).
3. Pemmrs 3agauy Kommu

Y\2

=

y - y =1—cosx_ (ﬂ)_ﬂ
sinx sinx

&

Brruncnenue UIMHbL 1yTY KPUBOH, 3aJaHHON IIApaMETPUYECKHU.
5. IlpenenpHbli IpU3HAK CXOAUMOCTH YHUCIOBOIO Psijia.

DK3aMeHaTop 3aB. kad.
noueHt Hlepcruesa JI.B.. npod. Kypkun A.A.

TunoBown 6uneT 3k3ameHa (3 cemecTp)

MHWHOBPHA VKU POCCUM
®EJEPAJIBHOE TOCYJIAPCTBEHHOE BIOJ[)KETHOE OBPA3OBATEJIBHOE
YUYPEXJEHWUE BBICHIEI'O ITPO®ECCUOHAJIBHOI'O OFPASOBAHUS
HUXXEIOPOJICKHWN I'OCYJIAPCTBEHHBIM TEXHUUECKHWA
YHUBEPCHUTET um. P.E.AJTEKCEEBA

Kadenpa «[TPUKIJTAJJTHASA MATEMATHUKA»
Juctnunmmaa «KMATEMATUKA»

3K3AMEHAIIMOHHBIN BUJIET Ne

1. Haiiti 061aCTh CXOUMOCTH CTETICHHOTO PsiJia
® n
(—1)"Vn

_ o\2n
n?+1 (x =27

n=1
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2. BBIMHCINUTH TPOMHOM UHTETPAIT

fﬂ‘ dxdy
2 Jx? + y?

rae Gzanana HepaBeHCTBaMK x2 —2x +y2 < 0,x+2z<2,y >0,z > 0.
3. BplYMcIuTh KPUBOJMHEHHBIA HHTETPAIT

3( (22 = xZ+y2)dl,
C
rae C - KOHWYeCKast BUHTOBast JIMHUS X = tcost,y = tsint,z = t,t € [0,2m].

4. BpIUMCINUTH IOBEPXHOCTHBIN UHTErpal

ﬂ. x3dydz + y3dxdz + z3dxdy,
s

rae S — Bepxusis nonycdepaz = /1 — x2 — y2.

5. IlpenenpHblil MpU3HAK CXOAUMOCTH YHUCIOBOIO Psijia.

Ox3ameHatop  aoueHT lllepcrhesa JI.B. 3aB. kap. npod. Kypkun A.A.

Tunosoii Ouser 3a4era (4 cemecTp)

MHWHOBPHA VKU POCCUM
®EJEPAJIBHOE TOCYJIAPCTBEHHOE BIOJ[)KETHOE OBPA3OBATEJIbHOE
YUYPEXJEHUE BBICHIEI'O ITPO®ECCUOHAJIBHOI'O OFPA3SOBAHUS
HUXXEIOPOJCKHWN I'OCYJIAPCTBEHHBI TEXHUYECKHUA
YHUBEPCHUTET um. P.E.AJTEKCEEBA
Kadenpa «[TPUKJTAJJTHASI MATEMATUKA»

Juctnunmuaa «KMATEMATUKA»

3K3AMEHAIIMOHHBIN BUJIET Ne
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1.  Pemenue nquddepeHnaIbHbIX ypaBHEHUN U cucTeM auddepeHnnanbHbIX YpaBHEHUH

onepanrOHHBIM METOAOM.

2.  Haiitu nopaHoBckoe pa3noxeHue QpyHKIUH proS
3. Brerauciauts HHTCrpaj ¢ IOMOLIBIO BHIYCTOB
21
J dx
4sinx +5°
0
Ok3amenarop noueHt Illepcruesa JI.B.
AA.

o crenedsM z B koublle 0 < |z| < 1.

3aB.kad. npod. Kypkun

PernameHT npoBeaneHus TeKywero KOHTposns B (popme KOMNbIOTEPHOro

TeCTUpoBaHUA
Koa-Bo 3agannii B 0aHke Ko.1-Bo 3apanui, Bpems Ha
BOIPOCOB npexbABJIseMbIX TecTHpPOBaHUe,
CTYJIEHTY MMH.
He MeHee 54 WM yKa3bIBaloT
KOHKPETHOE KOIIMECTBO 5 45
TECTOBBIX 33/1aHUII 10 TEME
paszena

MonHbIM  OHO  OLEHOYHbIX

cpegctB AnAd

NpoBeOEHUsT  NMPOMEXYTOYHOM
aTTecTauum pasmelleH Ha kadenpe «[lpuknagHaa matematuka» aya. 1204 no agpecy
H.Hoeropoga, yn. MnHuna, 24 n Haxogurtcsa B cBO6GOAHOM AOCTYyneE.
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