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1. IIJIAHUPYEMBIE PE3YJbTATbBI OBYYEHHUA 110 JUCIHUMIIJIMHE,
COOTHECEHHBIE C TMITAHUPYEMBIMHA PE3YJIbTATAMHU OCBOEHUA
OBPA3OBATEJLHON IMPOI'PAMMABI

[Tnaaupyemble pe3ynbraTel 00yUeHHs 1O AUCLUIUIMHE HANpaBiieHbl HA (POPMHUPOBAHHE CIIEAYIO-
X KOMIeTeHLuH oOpazoBarenbHOl mporpammel 20.03.02 «IIpupomnoodycTpoicTBO U BOAOMOJIB30BA-
HUE»:

Obuwenpopeccuonanvuvix:

-CIIOCOOHOCTBIO PelIaTh CTAHIAPTHBIC 3a7a4M MPO(ECCHOHAIBHOW NEATENIbHOCTH Ha OCHOBE MH(pOpMa-
LIUOHHON 1 Oubmnorpaduueckoll KyJIbTyphl ¢ MPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHHKAITHOHHBIX TEX-
HOJIOTHI U C y4€TOM OCHOBHBIX TpeboBaHMi nHpopMmannoHHoii OezonmacHocTn  (OITK-2).

Ilpogpeccuonanvnvix:

-CITIOCOOHOCTBIO HMCIIONIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCLUIUINH, METOABI Ma-
TEMAaTUYECKOTO aHAJIN3a U MOAEITHUPOBAHUS, TEOPETUIECKOTO U HKCIIEPUMEHTAIBHOTO UCCIIEIOBAHNS TIPU
pewmennu npodeccnonanbHbix 3agad  (IIK-16).

CooTHOIIIEHNE MIIAHUPYEMBIX PE3yJIbTaTOB O0yUEHUsI M0 AUCLUIUIMHE C TUIAHUPYEMbIMU Pe3yJIb-
TAaTaMHU OCBOSHHsI 00Pa30BaTEIbHOMN MPOrPaMMBI:

IlnanupyemMbie pe3yabTAThI 00yYeHUsT
(3Tanbl I()IzlopanE))Baymm KOMneTyeHunﬁ) e

3namop:

OCHOBBI JINHEHHOMN anredpbl U aHATUTUYECKON reOMETPHH, METOIbI MaTeMaTHYe-

CKOT'O aHaJIn3a B 4acTu AU( HepeHIHATEHOTO U HHTETPAIbHOTO UCUUCTICHHSI, T€O- K-16

puro nuddepeHnmanbHbIX ypaBHEHUI; OCHOBBI TEOPUU BEPOSATHOCTEH U MaTeMa-

THYECKON CTaTUCTUKH.
Ymems:
pelaTh CUCTEMbI JUHEHHBIX YPABHEHUH, BBIYUCISATD MPOU3BOAHBIC U UHTETPAJIBI,
HCCIIeIOBATh MoBeAeHNe (PYHKIMH, perats nuddepeHunanbHble YpaBHEHHUS, Po-
BOJUTH CTATHCTUYECKYIO 00pabOTKy AaHHBIX, 00pamaThbest K WHPOPMATHOHHBIM OIIK-2
cucrteMaM (HHTEpHET, cipaBOYHAs U APyTasi MaTeMaTH4eCKasl TUTEpaTypa) s Bbl-
MOJIHEHUSI U YTOUHEHHSI MATEMAaTHUE€CKUX 3HAHUMN.
Hagoixk:
- MaTeMaTI/ILIeCKOI:O MBIIIJICHUST, OIIK-2
- MATEMAaTUYECKOHN KyJIBTYPBI.
Onvim deamenbrnocmu:
BJIQJIETh MATEMATUUYECKUMU TOHSITUSIMA U CUMBOJIAMH JIJISl BBIPAKEHUSI KOJTUYECTBEH-
HbIX U KAQUECTBEHHBIX OTHOLICHHI, MAaT€MaTUYECKUMH METOJAaMH W aJIrOpUTMaMU B IIK-16
MIPUJIOKEHHUSAX K TEXHUYECKUM HayKam

2. MECTO JJUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT PAMMBI

JlucuuriuHa OTHOCHTCS K  BapuatmBHOW dactu Omoka b.1  «/lucuurmmmesl  (Moay-
71)»00pa3oBaTeIbHON MPOrpaMMbl U BXOAHWT B NEpPeUeHb 00s3aTENbHBIX AUCHHMIUIMH OOyYaroIIerocs,
u3y4aercs B 1 1 Bo 2 cemecTpax no ouHoi Gopme oOyderns u Ha 1 Kypce 1o 3a0uHoi popme oOyueHus.

[IpenmecTryronue 1 nocaenyrmye (Mpu HAJTHYHH) AUCUUTUTHMHBI (KOMIIOHEHTB! 00pa30BaTeib-
HOMW TporpaMMbl) OPMHUPYIOLTNE YKA3aHHBIE KOMITETEHLINH.



Kon
KOMIICTCHIINH

IpeamecTByromue
AUCUUIIHMHBI
(kommnonenTts! OII),
dopMupyomue 1aHHYI0
KOMIIETCHLIUIO

Mocaenyromue nucUUILIHHDBI, (KoMnoHeHTHI OII)
(¢opMupyomne TaHHYI0 KOMIETEHIHIO

OIIK-2

IIK-16

OO01emaremMaruiecKast
MIOATrOTOBKA B 00BbEME
CpenHen
obmeoOpa3oBaTebHOMN
IKOJIbI
nin

KOJIJIeaKa.

Hudopmarnka

HaueprarensHas reoMeTpysi U MHKeHepHas rpaduka

Xunvmst, Pusnka

Mexanuka, [ 'ugpapmmka, Teopetutieckast MeXxaHHKa

CoIpoTHUBIIEHUE MaTEPUATIOB

OCHOBBI CTPOUTEIBHOTO JIeNa

T'eonesus, UnkeHepHBIE KOHCTPYKIIMH

CTpourenbHbIe MaTepUaIbl

T'uiporeoIorust ¥ OCHOBHI I'€OJIOTHH

Merpornorusi, cTaHAapTH3aIys U cepTHOUKAIS

DNEeKTPOTEXHUKA, YIEKTPOHUKA U aBTOMATH3AI s

I IpupoTHO-TeXHOT eHHBIE KOMITIEKCHI IIPUPOI000yCTPOIcTBa U BOJIOIIONh-
30BaHUS

T'eonnpopMarMoHHbIE CUCTEMBI

MubopMaIMoHHBIE TEXHOJIOTUH B IIPOYECCHOHATIBHOM AeSITEIIPHOCTH
ABTOMaTH3UpOBaHHEIE Ga3bl U OAHKH JAHHBIX

Kowrsroreprast rpaduka B 11podhecCHOHAIBHOM eI TeNhHOCTH
KoMIbroTepHBIE CHCTEMBI U CETH

Kowrsroreprast rpaduka B IpodecCHOHAIBHOM eI TENHHOCTH
KoMIbroTepHBIE CHCTEMBI U CETH B IIPO(ECCHOHATBHON JIeSTeIPHOCTH
[Ipou3Bo/icTBEHHAS IIPAKTHKA 110 TIOIYUEHHUIO ITPOQECCHOHATBHBIX YMEHHUE
U OIIBITA NP0 ECCUOHAIBHOHN JIEITEIHHOCTH (B TOM HHCIIE TEXHOJIOTHUYE-
CKasl [IPaKTHKa) Ha IIPETIPUSITHSIX

IIpou3Bo/icTBEHHAS TIPETUINIOMHAS ITPAKTHKa

OCHOBBI HH)KEHEPHOT'O TBOPUECTBA

T'ocyapcTBEHHAs] UTOTOBasI aTTecTallksl

Mudopmartnka, Xumust, Gusnka, DKoTOTHSI

Mexanuka ['uapapimka

Teoperuueckas MexaHUKa

CoInpoTHUBIICHIE MaTEPUATIOB

DNeKTPOTEXHUKA, SIEKTPOHNKA U aBTOMATH3aIIHs
KimumaTonorus 1 MeTeopoIorus

T'uppomerpust, ['napornorus

PerympoBanue cToka

Bo1oxo3siicTBEHHBIE CHCTEMBI U BOIOIIONB30BaHUE

OCHOBBI MaTEMaTHYECKOT'O MO/IETTUPOBAHUS

Xumust 1 MUKPOGHOIIOTHS BOIBI

Tunapoundopmarrka

KomimiexcHoe UCIIONB30BaHUE BOHBIX 0OBEKTOB
IIpoexTrpoBaHue BOJOXO3SHCTBEHHBIX CHCTEM

VYpaBieHue BOI0X03SIMCTBEHHBIMH CHCTEMaMU
BoccraHoBieHne BOIHBIX 0GBEKTOB

TuapotexHIUIecKUe COOPYKEHUS

TexHOMOTHSI IPOEKTUPOBAHUS CXEM KOMILIEKCHOTO HCTIONB30BaHUA U
OXpaHbI BOJHBIX 0OBEKTOB

T"eonHpOpMAIMOHHBIE CHCTEMBI

T'upposkonorus

WmKeHepHas TH/IPaBIUKa

T'uppapmvka coopykeHui

MubopMarMoHHbIe TEXHOJIOTUH B IIPOYECCHOHATBHOM eI TENbHOCTH
ABTOMaTH3UpOBaHHBIE Ga3bl M OAHKH JTAHHBIX
KommmsrotepHast rpaduka B 11podeccHoHalIbHON JeSTeTbHOCTH
KoMIbIoTepHbIE CHCTEMBI U CETH

Tunapodmsmka, ['mapoxumust

MeTo B! CHCTEMHOTO aHATH3a B BOJIOIIONH30BaHUN
T"ocyqapcTBEHHAs! UTOTOBAsT aTTeCTallNs
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3 OBBEM /JUCHUIIVIMHBI B 3AYETHbLIX EJAWHULNAX C YKA3ZAHUEM
KOJINYECTBA AKAJAEMHMYECKHUX YACOB, BBIAEJEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIIUXCA C HNPENOJABATEJEM M HA CAMOCTOATEJBHYIO
PABOTY

TpynoemMkocTs B yacax
Ounasn popma 3aounan hopna
Bun yueOHoli paboThI
cemecmp Kypc
I II Hroro I Hroro
AyauTopHas (KOHTAKTHAS) padora (Bcero
% P ( yp ( ) 42 48 90 20 20
B TOM YHCJIE!
Jleknuu 14 16 30 8 8
Jlaboparopusbie padotsl (JIP)
[Ipakruueckue 3anstus (113) 28 32 60 12 12
Cemunaps (C)
CamocronTesibHAs padoTa (Bcero)
66 60 126 223 223
B TOM YHCJIE!
Kypcogoii npoekT (pabora)
PacuérHo-rpaduyeckas pabora 9 9 18
Pedepar
KontponbHas pabora 60 60
Jlpyeue 6uowvr camocmosmensroii pabomoi 57 51 108 163 163
Ilonroroska k 3audety
IloaroToBka M caa4ya 3K3amMeHa - 36 36 9 9
4acoB 108 144 252 252 252
Oo0mas TpynoémkocTb
3ET 3 4 7 7 7
@DOpMBI KOHTPOJISI IO AUCLIUTUINHE:
- 3K3aM€EH, 3a4ET 3aQ4€T, 3K3a-
3a4eT | 3K3aMeH SK3aMEH
SK3aMEH MeH
- kypcosoii mpoekt (KII), kypcoBas padora
Kontp | Kontp.
(KP), pacuérno - rpaduueckas (PI'P), pede-| PIP1 PTP1 PTP 2 ) )
par (Ped), xontpombHas pabora (KonTp.),
IIIT.




4. COAEP/)KAHUE NCIIMIIJINHBI

4.1 Ounas ¢popma o0yueHus

4.1.1 Pa3pmensl (TeMbl) TUCHMILINHBI M BUABI 3aHITHH

Bunrp! 3aHaTuii u
TPYAOEMKOCTb (B 4acax)
ayJIUTOpHBIE CpC
&)
o =
Ne HaumeHoBaHMe 5 = 2 |& S| E
/o paszena IUCLUILIUHbBI z2 | = = 2|~ |0 B &
o | = 3 s |3 8128 5| &
= ) o B o2 8| ©
QM) = =) = e SIS ™
S S8 o B oy
S8 E|E =g 2|3
te} s |8 3| m
< =Y > 2| ©
N =R & 3| o
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o S
Tema 1. AnreOpa: JIuneiinas anrebpa. BekropHas
1 4 - 5 3 13 25
anrebpa
2 |Tema 2. AHanuTudeckasi FeOMeTpus I 2 7 6 15 30
Tema 3. DnemenTsl Teopuun QpyHkuuu. Teopus
3 pikt by P 4] -8 14 26
MpenesoB
4 |Tema 4. {uddepeHnanbHOEe HCUUCTIEHUE 4 | - | 8 15 27
5 |Tema 5. UHTErpaibHOE UCUUCIICHUE 4 - 8 12 24
6 |Tema 6. JuddepeHnmanbHplie ypaBHEHUS 4 - 8 13 25
7 |Tema 7. Teopust BepOsiTHOCTEM I 4 - 8 13 25
8 |Tema 8. MaremaTtnyeckasi CTaTUCTKA 4 - 8 9 13 34
b 3au. - - - - - -
OJIFOTOBKA K UTOTOBOMY KOHTPOJIIO
it My P k3. - - - 36 | 36
BCEI'O: 30| - | 60 | 18 108 | 36 | 252
4.1.2 ConeprxaHue pa3aesioB TUCLUILTHHBI (1O JIEKLIHSIM)
= 2
2 ¢ - § dopma
R e | E g | Kon-
<SS M Q o s o
5 5 —|Q Tembl u copeprkanue JeKUUN 3 s
23 | 2 S & | Tpods
5 T 8 ‘;E
8 g | (K
o F =
2
Tema 1. Anzeopa: luneinan ancedpa. Bexkmopnas anzedpa
ekyus 1 «iremenmol IUHEHUHOW @12e0pbl).
Marpuusl, ux Buabl. Onepaunu HaA MaTPUIAMHU, UX CBOWMCTBA. MeToAbI
peLIeHNsI CUCTEM JINHEHHBIX anreOpandeckux ypaBHEHUH.
1 I 4
Jlekyus 2 «Bexkmopnasn aizedpay. TK1
BexTopHble u ckajsipHble BenuuuHbl. [IOHATHE BEKTOPHOrO MpOCTpaH-
cTBa. JIuHeliHble omepanuu Haj BEKTOpaMu. JIMHeNHas 3aBUCUMOCTb H
HE3aBUCHMOCTb BEKTOPOB. CKaJsIpHOE, BEKTOPHOE U CMELIAHHOE MPOU3-
BEJ€HHE BEKTOPOB.




Ne pasaena aucuu-

IIMHBI U3 Ta0JI.

411

ceMecTp

TeMbl 1 copep:kaHue JEKIUN

TpynoemkocTs
(4ac.)

dopma
Kon-
TponA
(TTK)

Tema 2. Anaiumuyeckas zeomempus

Jexuus 3 «AnanumuyecKkdsn 2zeomempus Ha R10CKCHIL).

Meton koopauHaT Ha MIIOCKOCTH. KprBbie BTOPOro Nopsiika: OKPY:KHOCTD,
JJHNC, TUniepOonia, mapabona. Mx reomerpudeckue CBOWCTBA U MOCTPOE-
HHUE.

IIK1

Tema 3. Dnemenmnt meopuu pynuxuuu. Teopus npedeiios

Hexuus 4 «Teopuu pynxyuu. Ilpeden dhynxuui.

Beckoneuno Oosbive U GECKOHEUHO Majible ()YHKLIMH, CBSI3b MEXKIY HUMH,
ux ceoiictea. OcHOBHas TeopeMma Teopuu mpenenioB. CBONCTBA MepPesIENoB.
TlonsiTre HeoMpeIeIEHHOCTE!.

Jexuus 3 «Cneuuanvnvie npedeivt. Henpepvignochmb )yHKkUuuu ¢ mouKe

U_HA MHOMICECHIBE)).

IlepBoiii 1 BTOPOH crneumanbHbie npenensl. HernpepblBHOCTE (DyHKIMH.
Omnpenenenre HempepbIBHOCTH (PYHKIMK B TOYKE U HA MHOKecTBe. TOuku
paspbiBa M UX KJIACCU(HUKALISL.

IIK1

Tema 4. [lugppepenuuanvnoe ucuucienue

Texkuus 6 «Ilonsmite RPou3600HOIL. 2eOMEMPUHECKUIL CMbICTT RPOU3600-

HOIUl. nousnute oudppepenuuaiay.

OcHoBHble nipaBuiia AUdGEpEeHITUPOBAHKS. MPOU3BOIHAS CIOXKHOMU 1 00paT-
HOM (pyHKIIMIA. TIPOU3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIHHI. TPOU3-
BOJIHBIE BBICUIUX MOPSIIKOB. MEXaHUUYECKUN U T€OMETPUUECKUN CMBICIT BTO-
poii nmpousBogHOU. noHsTHe nuddepermana GyHKIIN.

lexuyusn 7 «lIpuiodcenus oudhepenunualbHo20 HCHUC/IeHUSL K HCC18008d-

HUIO pyHKUUW).

Bospacranue u yobiBanue Qynkimu. HeoOxonumoe u I0CTaTOYHOE Y CIIOBUS
Bo3pactanus (yObiBaHus) pyHKUMH. DKCTpeMyMbl (yHKLIMH. BrImykiocTs u
BOTHYTOCTb rpaduka GyHKIMH Y = f X ) v ux npusHaky. Touku neperuda.

[MpusHaku cyiiecTBoBaHus To4ek reperuda. [ToHsaTue acuMnToTH rpaduka.
Buae acuMnToT v ux ypaBHeHnusi. OOmiasi cxema UCCAeIOBaHUS (DYHKLHH U
MOCTPOEHHUs UX rpadukoB

IIK1

HTOIO:

14

II

Tema 5. Humezpavnoe ucuuciienue

Jlekuua 1 «Heonpedaftermbui unmezpai. OcHosnble Memoosl UHme-

Spuposarius 6 ueonpedaftermom HUHmezpaie)).

[onsitne mepBooOpasHoi PyHKUMU. HeonpeneneHHbI MHTErpa: onpe-
IeJIeHue, CBOMCTBA, TeOpeMBI cymiecTBoBaHus. Tabnnua unrerpanos. Oc-
HOBHbIE METO/Ibl HHTEIPHUPOBAHUSI.

Jlekuus 2 «OnpeOaftermbui unmezpai».

3anauy, NMPUBOISIIME K MOHIATHIO ONpeneleHHOoro uHrerpana. Onpene-
JICHHBIM MHTErpajl, ero reOMeTPUYECKU U MexaHudeckuil cmeica. Dop-
myJsia HetoToHa-JletiOnuma. CBOWCTBA ONpPEEIeHHOTO HHTErpaja, OCHOB-
HbIE€ METOABI MHTErpupOBaHus. IIpuioxkeHus onpeneneHHoro HHrerpana
Y 3a]1a41 T€OMETPUH.

IIK1




Ne pasaena aucuu-

IIMHBI U3 Ta0JI.

411

ceMecTp

TeMbl 1 copep:kaHue JEKIUN

TpynoemkocTs
(4ac.)

dopma
Kon-
TponA
(TTK)

II

Tema 6 /Jludpdpepenyuanvunie ypaenenus

Jlexuusn 3 «/1i u¢¢epeuuua./lbuble YPAGHEHUA nepeozo nop}l()lca».

3anauu, MPUBOASIIKE K MOHATHIO muddepeHimaapHoro ypasHenus. Juddepen-
LMAJTbHBIE YPABHEHHs TIEPBOTO MopsiAka. Teopema CyIeCTBOBAHHS U €AWHCTBEH-
HoctH perueHns. 3anada Komm. Jluddepenimanbaeie ypaBHeHus I-ro mopsiaka ¢
pa3leNieHHbIMU U pa3aessIoIUMUcs TiepeMeHHbIME. JIunelinbie nuddepeHLm-
anbHble ypasHeHust | nopsiaka. Ypaenenus bepHy

Jlexuus 4 «/1 u¢¢epeuuua./lbuble YPAGHEHUA 6HI0P0O20 nOD}lOKtl».

Teopema cyriecTBOBaHUS U €MUHCTBEHHOCTH pelnenns. 3anava Komm. JIvHeid-
Hele muddeperumaisHbie ypasHenus I mopsiaka. TeopeMbl 0 KOHCTPYKIMH 00-
IIUX PELIeHU OIHOPOJHOTO U HEOMHOPOAHOro ypaBHeHui. JluHelineie nudde-
peHLMabHBIE ypasHeHws 11 mopsiika ¢ mocTostHHBIMU Kod¢uLieHTamu.

IIK1

I

Tema 7Teopus eepoammocmeii

exuyun 5 «Cobvumusa_u ux _eudst. Onpedeitenus_geposmuocmu. Ajnzedpa

COObIIILIL).

TeopeMsl CINOXEHNS U YMHOKEHHUST BEPOSITHOCTEH.

Ilpenmer Teopun BEpOSTHOCTEN M MAaTEMAaTHYECKOH CTATUCTUKU, UX CBSI3b.
Cnyuaitabie coObiTus. Knaccudukarus coObituil. Kiaccuueckoe u cratu-
CTHUECKOe ompefesieHne BeposiTHOCTH. Anrebpa cobbituil. Teopemsl cioske-
HUSI 1 YMHOKEHHSI BEPOSITHOCTEH.

ﬂekuu_}l 6 _«Jluckpemuple u_Henpepvleble CaAyUdiinble 8/ TUULUIbL _3AKOHbL

pacnpe()ejleuu}l U UUC/108ble XAPAKMEPUCIMUKU CIIVUALIHBIX 8C/ICUUHY).

Cayuaiineie BenuuuHbl. Knaccuukammst ciydaliHbIX BenuduH. DyHKLUS
pacnipenenenus. Psaxg u mioTHOCTh pacnpedeneHus. UMcCIOBBIE XapaKTepH-
CTUKH CIIy4aliHBIX BeNMWuuH. HekoTopble CTaHAapTHBIE PaCIPEISISHIS.
HopwmaneHoe pacnpeseneHue.

IIK1

I

Tema 8. Mamemanuiueckas cmanuicmka

Jlexuus 7 « OcHoegnble ROHAMIA I 3A40AYU MAMEMANUYECKOI CHIAMICHII-

K. Ocnognble nonsamia_meopuil ouetok. Toueunsle oueHKu i ux xXapax-

MEPUCHIKID).
Bri6opounas u renepasibHas COBOKymHOCTH. OCHOBHBIE TPeOOBaHHS TIPU Op-

raHuzalyu  BeIOOpKH. MarteMaTHKO-cTaTUCTHUeCKas oO0paboTka HaHHBIX
HAOIOAeHUS OHOU CTATHCTUYECKON BeIWUMHLI. BapuaroHHbIE pSbl U UX
reoMeTpUYeCcKass MHTepIpeTaud. XapakTepUCTUKH BapHAIlUOHHBLIX PSIIOB.
Craructrueckoe OLleHMBaHHWE TapaMeTpoB pacupenesieHus. [lonstae o To-
4yeyHbIX OreHKax. COCTOSITENbHOCTL, HECMEIEHHOCTD, () ()eKTHBHOCTS.

./Ielcuu_}l 8 «Humepeaibnoe oueHugaHue napamentposé 6 2eHEPUIbHOIL_CO-

sokyvrHochul. Crmamucmiuieckie 2URome3sl i UX RPOeepKa»

HuTepBanbHoe olleHHBaHuWe mapameTpoB. JloBepuTeNnbHBIA HMHTEpBan (s
BBIOOPOYHOHN CpefHel U CpefHe-KBaapaTHUecKoro oTkyioHeHus ). CTaTUCTH-
yeckas nposepka runote3. llonstue o xpurepusix cornacusi. Kpurepuii co-
rnacus Ilupcona. 3amaua 06 oO6beme BHIOOPKH.

IIK1

HUTOIO:

16

BCEI'O

30




4.1.3 IlpakTrueckue 3aHsTHs (CEMUHAPBHI)

Ne paznena = < g
IMCUUIIL | Temartuka gz Dopmbl
u3 Tad. 3 NPAKTUYECKUX 3aHATUH (CEMHHAPOB) % é KonTpons
411 | © = S
1 I Onpenenutenu Il u Il nopsinka, ux Beruucnenus. Pere- 5 TK1
HUE CUCTEM JIMHEHHBIX ypaBHEeHUI MeToaoM Kpamepa.
1 I Martpuupsl 1 neicTBUs HaJ HUMH. Penienne TuHeHbIX 5 TK1
CUCTEM C OMOIIIbIO MAaTPHULL
1, I TK1: « JInneiiHast 1 BeKTOpHast aaredpay. 1 TK1,
2 IIpsimast Ha MIOCKOCTH (TEOPUs 1AETCsl HA TIPAKTHUKE). 1 TK2
2 I |IIpsmast HA MJIOCKOCTH. 2
5 I Kpusblie BTOporo nopsiika: OKpy>KHOCTb, 3JIJIUIIC, T'HU- 5 TK?
nepOoia, mapabona.
Kpusbie BTOporo nopsinka: rumnepOoia, napadona.
CoBMecTHBIE 331241 HA YPABHEHUS MPSIMON U KPUBBIX
2 I |2-ro nopsaxa. 2 TK2
ITpuem PI'P (TK2): «JIuneiiHast u BekTOpHAs anredpa.
AHAIUTHYECKAS] TEOMETPHSD.
Brraucnenue npenenos. HeonpeneneHHOCTH BUIOB
3 I |(0) (= 2 TK3
GHE)
P 0) (o
3 [ [PacKpeITIe HEONPENENEHHOCTH BUIOB (6} (;) o 5 TK3
npasuiy Jlonurans.
3 1 |CrneuuanpHble MpEnensl. 2 TK3
3 I |HenpepeiBHOCTH GYHKIMU B TOUKE U HA MHOKECTBE. 2 TK3
4 I |Tabmuunoe nuddepeHunpoBanme. 2 TK3
4 I |Tabmmunoe nuddepenuposanme. 2 TK3
4 I IIponsBonnas GyHKUMH, 3aIaHHBIX HESIBHO U Mapa- 5 TK3
METPHYECKH.
MexaHn4ecKuil 1 reOMETPUIECKUI CMBICI TPOU3BO- 1
4 [ [HoH ITpoussoanslie u nuddepeHInanbl BHICIINX MO- TK3, TIK 1
PSIIKOB. 1
TK3: «IIpenen u npon3BogHast GyHKIIII
UTOTO:| 28
5 I |Tabmu4HOE MHTETPUPOBAHUE. 2 TK1
5 1 Dopmyna MHTEIPUPOBAHI 10 yacTsiM. MeTon 3aMeHbI 5 TK1
NIepEMEHHOI B HEOIPeIeJIEeHHOM HHTErpaJe.
Boruncnenue onpenenenHoro unrerpana. Marerpupo-
5 I |BaHMs MO YACTAM M METOJ 3aMEHbI IEPEMEHHOH B 2 TK1
OIpeJIeIEeHHOM HHTEerpaJe.
IIpunoxxeHue onpeaeneHHOro UHTerpaa u 3alauu
reOMETPHHU: BBIUYUCIIEHHS IJIOMAAeH MIOCKUX Quryp u
5 I 00BeMOB Ten BpameHus. HecoOCTBEHHbIE HHTErpabl 5 TK1
(Teopust maercs Ha MPAKTHKE).
ITpuem UJ13 (TK1): «HeonpeneneHHbll U onpeneneH-
HBIIl HHTETPAJIbD).
6 I Huddepenunansubie ypasHerus | mopsaka ¢ pasme- 5 TK?2

JICHHBIMHU U PasACJIAOINUMUCS NTEPEMCHHBIMU.




Ne paznena
JUCLIUTLL.
u3 Tad.
41.1

Cemectp

TemaTtuka
NPAKTUYECKUX 3aHATUH (CEMHHAPOB)

Tpynoem-
KOCTb (4ac.)

Dopmbl
Kontpons

Jluneiinble nudpepeHnuanbHbie ypaBHeHus | nopsiaka.
Jluneitable ogHOpOaHBIE AU(depeHINATbHBIE YPaBHE-
Hus 11 nopsipka.

TK2

I

JluneitHble HEOAHOPOAHBIC TU(PEPEHINATBHBIC YPaB-
HeHus 1l mopsinka.

TK2

I

JluneitHble HEOAHOPOAHBIC TU( P EpPEHINATBLHBIC YPaB-
HeHus 1l mopsiaka.

TK2: «luddepennmanvubie ypasuenus 1 u 1l mopsna-
KOBY»

TK2

I

DneMeHThl KOMOMHATOPUKH (TIOBTOPEHHUE U3 IIKOJIb-
HOro Kypca MatemMatuku). Ciy4daifHble COOBITHS.
Krnaccuueckoe onpeneneHne BepOSITHOCTH.

TK3

I

TeopeMsbl CIOXKEHUS U YMHOKEHHsI BEPOSATHOCTEH.
Cxema NOBTOPHBIX UCIIBITAHUH, (popMmyia bepHynmu
(Teopust maercst Ha MPAKTHKE).

TK3

I

Cnyyaiinble BeMUnHBL. JIUCKpETHbIE Cly4aiiHble Be-
mmuusbl (JICB). @yukuus pacnpenenenust [ICB. Boi-
YUCJICHUE MAaTEeMAaTUYECKOIO O>KUAHUs, TUCTIEPCUHN U
cpenHero kBanaparudeckoro orkjoreHus JCB.

TK3

I

Henpepsisuble cnyyaiinbie BenununHbl (HCB). @yHk-
L[UsI pacripenesieHus 1 IJIOTHOCTh (PYHKINH pacrpene-
nenust HCB. Brluncnenne MaTeMaTHu€CKOro OXKuaa-
HUS, JUCNIEPCUH U CPEAHETO KBAAPATUIECKOrO OTKIIO-
Henust HCB.

TK3: « Teopust BEpOATHOCTEN).

TK3

I

ITepeuuHast 0OpaboTka NaHHBIX HAOMIONEHUS] OJHOU
CTaTUCTHYECKOW BeNWYMHBI. BapuannoHHbIE Psabl U
UX T€OMETPHUECKAs] HHTEPIIPETALMSL.

TK4

I

Craructudeckoe OLIEHHBAaHME MapaMeTpOB pacrpene-
JICHUS: CPEIHsIsl BBIOOPOUYHAs, BBIOOPOUHAS AUCTIEPCHS,
CpeaHee KBaApaTUUECKOE OTKJIOHEHHe, KOo3(duuueHT
BapUALIH, ACHMMETPUS U SKCLIECC.

TK4

I

UHnTepBanbHOE OLCHHMBaHHE mapameTpoB. JloBepu-
TENbHbIM HMHTEpBaN (AN BBHIOOPOUHON cpenHed u
CpeHe-KBaPaTUIECKOTO OTKJIOHEHHS).

TK4

I

CrarucTuueckasi nposepka runore3. [lonsarue o
kputepusix cornacusi. Kpurepnii cornacus Ilupcona.
3amaua 06 obbeme BEIOOPKL.

ITpuem PI'P (TK4): «MartemaTuyeckasi CTAaTHCTHKAY.

TK4

HUTOI'O:

32

BCEI'O:

60

4.1.4 JIabGopaTopHble 3aHITUIHE NPEOYCMOMPEHO.
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4.1.5 CamocTtosTenpHas pabora

[¥a]
=
Ne paspena e 3 Konrposnb
IUCLUIUINHB| 3 Buner 1 copepkaHue caMOCTOATENBHOMN padboThI 25 BBITTOJIHEHHSI
u3 Tabu. 2 CTYACHTOB :qé( E paboThI
411 © Z (IIK, TK, UK)
H
Pemenue 3ama4. [TonroTroBka K MpakTHYECKUM 3aHs-
TUsIM. BeimonHeHnue gomMalnHero 3aganus. Ilonroroska TK;
1 I |k xoHTpONBHOI padoTte Nel «JIuHeiHas 1 BEKTOpHAs 16 TK>
anredpa» (TK;)
Beinonaenue 1-ro, 3-ro 3aganuii PI'P Nel (TKj)
Pabora ¢ anekTpoHHON OUOIHMOTEKOH (U3yUeHHEe TEO- TK
5 [ |peruseckoro marepuaina)llonroroka kK npakTaye- 1 TK;
CKUM 3aHITHAM. BBIOTHEHNE TOMAITHETO 3aJaHMs.
Beinonaenue 4-ro, 5-ro 3aganuii PI'P Nel (TKj)
Pabora ¢ anekTpoHHON OUOIMOTEKOH (U3yUeHHEe TEO-
perndeckoro marepuaia). [lonroroska x mpakTude- K
CKUM 3aHATHUAM. BBIONTHEHNE JOMAITHETO 3a/1aHuUsl. !
3 I . 14 TK;
IMoaroToBka k kKOHTpONBLHOH padboTre No2 «IIpenen u
npounsBonHast pysxum (TK3).
[MoaroroBka k koyuokBuymy Nel (ITK;)
Pabora ¢ anekTpoHHON OUOIMOTEKOH (U3yUeHHEe TEO-
perndeckoro marepuana).llogroroska k mpakruie-
CKUM 3aHITHUSAM. BrIMmomHeHNe fOMAITHETo 3a1aHMs. K,
4 I |TloaroroBka k KOHTpoNBbHOH padote No2 «IIpenen u 15 TK;3
npounsBonHast pyaxum (TK3). HK
ITonroroexka k koyutokBuymy Nel (ITK;)
ITonroToBKa K HTOrOBOMY KOHTPOJTIO, 3a4ET
NTOT'O| 66
Pemenue 3amau. [TonroTroBka K MpakTHYECKUM 3aHs-
TUSM. BBITIOJTHEHNE TOMAIITHETO 3a1aHHUsI. K
5 II [Bemoanenune UJI3 o teme: «Heomnpenenennsie u 12 TKI
onpeneneHuble uaterpainsn (TK:) !
ITonroroska k koyutokBuymy Ne 1 (TTK)
Pabora ¢ anekTpoHHON OUOIMOTEKOH (U3yUeHHEe TEO-
perndeckoro marepuaia) Ilogroroska k mpakruie- K
CKUM 3aHATHUSAM. BrIMomHeHNe TOMAIIHEero 3a1aHus. !
6 II . 13 TK;
IToaroroBka k koHTpONBHOH pabore Nel «{uddepen-
nuanpHble ypasHeHU (TK?).
[ToaroroBka k koyokBuymy Ne 1 (TIK;)
Pabora ¢ anekTpoHHON OUOIMOTEKOH (U3yUeHHEe TEO-
perndeckoro marepuaia). [loaroroska x mpakTude-
7 II |CKHM 3aHATHSIM. BhIMONHEHNE TOMAIITHETro 3a/1aHuUs. 13 TK;
ITonroroeka k KOHTposbHOM pabore Ne2 «Teopus Be-
positHocTei» (TK3).
Pemenue npumepos. IloaroroBka kK mpakTHUECKUM
3aHATUSAM. BBITIOTHEHNE TOMAITHETo 3aJaHus.
8 II 22 TKy
Brimonnenue PI'P no teme: «Martemarudeckas CTaTu-
crukay (TKy)
II [IloaroroBka K UTOrOBOMY KOHTPOJIIO, SK3aMEH 36 HK
UTOTI'O:| 96
BCETO:| 162




4.2 3aouHas ¢popma o0yueHHsA
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4.2.1 Paznenst (TeMbl) TUCHUTIIUHBI U BUABI 3aHITHI

Bune! yuebnoit pabotsl u
TPYAOEMKOCTb (B Hacax)
ayJUTOpHBIE CPC
[¥a]
g | .9l &2 | B
Ne Haumenosanue = |[E3 g < =
o =z & o[> gl =3 = | UToro
/1 pasnena qUCLUIIINHBI = s z s |E = =t S
2 = o5 PEERl A =
&) < 2|82 o =
= o = o |8 o 2 o
o £ 9 S8 & a
O e o, L oy o
< < o~ (Y o =
| &= o | 8
= -y 5
_ =~
=
1 | Jluneitnas anrebpa 3 15 - 18
7 | AHamuTHYECKas reOMETPHs] 2 2 10 10 - 24
3 | Beenenue B MaTeMaTU4YECKUM aHAIN3 1 2 5 10 - 18
4 HuddepeHnnaapbHOe UCHUCTICHIE 1 5 10 | 30 43
(bYHKUMN OHOH EPEMEHHOM
5 HHTerpanpHOe HcuncneHne QyHKIMu 5 5 10 | 30 44
OHOH NEPEeMEHHOU
6 OO6bikHOBEHHBIE U HepeHnaNTbHbIC 5 5 20 27
ypaBHEHUsI
7 | Teopust BEpOATHOCTEMN 2 7 20 29
3 DNIEeMEeHTbl MaTeMaTHYeCKOH cTaTu- 5 10 | 28 40
CTUKU
ITonroroBka Kk UTOrOBOMY SK3aMEH ] ) ) ) 9 9
KOHTPOJIIO
BCETI'O: 8 12 60 | 163 | 9 252
4.2.2 CopeprkaHue pa3aenoB JUCHHUILTAHBI (110 JIEKLIUSIM)
L =
SIS 2
g - z
2
Eile =
s 3| & . )
S ; = TeMbl 1 cogepkaHue JEKLUM ©
N & = =
S 3 g
a, = =
[=]]
= o,
= = =
Jekuusa 1 «IIpamasn 1unus na niockocmu. Kpusvie emopozo nopsaokay.
Merton koopaunar. [Torsitne 00 ypaBHEHUSIX JIMHUN HA TUIOCKOCTH. Pa3nuuHbie BUIbBI
2 I | ypaBHEHUN NpsAMON HA MJIOCKOCTU. YTOJI MEXAY MPSIMBIMU. Y CJIOBUS NAPAJIJIEILHOCTH | 2
U TEePNeHANKYJSIPHOCTH TmpsMbIX. OOmmee ypaBHEHHE KPHUBOW BTOPOTrO MOPSIIKA.
OKpyKHOCTB: KAHOHUYECKOE YPaBHEHHE OKPYKHOCTH, OCOOEHHOCTH 0O0IIero ypaBHe-




12

Ne paspena gucuu-
[UIAHBI U3 Tabn. 4.2.1
Kypce

TeMbl 1 cogepkaHue JEKLUI

HUsI, OMUCBHIBAIOIIETO OKPYKHOCTD. DIUTUIC, €ro KAHOHUYECKOEe YpaBHEHHUE, HCCIIeI0-
BaHHe (POPMBI JUTHIICA MO €ro KAHOHHYECKOMY ypaBHeHuto. [ nnepOona: moctpoeHue
rurnepOoIIbl 0 KAHOHMYECKOMY YPaBHEHHIO, acCMMITOThI rurnepOonbl. [lapabona: pas-
JIMYHbBIE BUIBI Mapadod.

Jexkuua 2 _«Inemenmol_meopuu_dyyvukuuu. Teopus npedenos. /luddrepenuuaisnoe
ucuuciienue yHKuuU 00HO NEPEeMEHHO.

DyHKuws, crnocoObl 3ananust QyHKUUY, Kitaccupukanus pyHKUNH, OCHOBHBIE CBOHCTBA.
Crnoxnele n obparabie ¢yHkimu. llpenen ¢QyHKIMH B TOYKE, €r0 r€OMETPHUYECKHUIT
cMbic. OpHocTopoHHME Tpenensl. Teopema o cyiuecTBoBaHNM mpenena ¢pyHkimu. bec-
KOHEYHO Majyible u OeckoHeuHo Oombiime GyHKImM, ux cBoicTBa. OCHOBHasl Teopema

Teopun npenenos. Teopemel 0 npenenax. Ilepsblil 1 BTOPOHR CHELUANIBHBIE NPEAEIBL
HenpepsiBHOCTE QyHKIMK B Touke. [IpupaineHne apryMeHTa u npuparieHie GpyHKuum,
UX F€OMETPUUECKUI CMBICI. BTOpOe onpenenenre HenpepbIBHOCTH.

NuddepenunanbHoe ucuucaenne. OnpeneneHue MpON3BOIHON, €€ TeOMETPUUECKUN 1
MEXaHUYECKHI CMBIC. YPaBHEHUs KacaTelbHOW U HOPMAJIM K IUIOCKON KPUBOH B 3a-
nanHoi Touke. CBs3b nuddepeHIMpyeMocTH U HenpepbiBHOCTH GyHKImHU. [Iponssoa-
Hasi CyMMBI, Pa3HOCTH, MMPOM3BEICHHUS M YacTHOrO GpyHKIMH. [Ipon3BOnHBIE CIOKHONH U
obparroit pyuknmii. Tabmuna npoussogHbX. [IponsBonHbIe BhICIIUX TOPsAKOB. Jlnd-
(bepeHLman GyHKIUH, er0 TEOMETPUIECKUN CMBICIT.

Jekuus 3 «Heonpedeiennlii u_onpedeleHHblil UHMEZPALbL).

ITepBooOpazHasi u HeonpeneneHHbI uHTErpaj. CBOWCTBA HEONMPENEIeHHOrO HHTE-
rpana. Teopema cymecrBoBanmsa. Tabnuma wHTerpanos. TabmmuHoe (Hemocpen-
CTBEHHOE) MHTerpupoBaHue. MHTerpuposaHue no yactsiM. MeTon 3aMeHbl epeMeH-
HOM. 3amauu, MpUBOAALINE K IMOHSITHIO ONpeAesleHHOro uHrerpana. MHrterpanbHast
cymma. OmpenenieHHbI HHTErpaj. [ €OMETpUYECKUN CMBICT OMPENEICHHOTO HHTe-
rpana. CeolicTBa onpeneneHHoro nHrerpaina. @opmyna Hetorona-JleitOnuma. Ilpu-

JIOJKCHU ONPEACTICHHOI0 MHTETPaAJia K 3aa4aM reOMETpUH.

Jekuusa 4 _«Diiemenmol_meopuu _eposmHoCmeil U _0CHOGbL _MAMeMAMmUYecKoll
CHAMUCIUKILY.
Cnyyaiiabie coObrtusi. Knaccudukanust codbrruii. Kiaccuueckoe W CTaTUCTHYECKOE

ornpezneneHus: BepoaTHOCTH. AnreOpa coObrruii. TeopeMbl CIIOKEHHsI U YMHOKEHUS Be-
positHocteilt. Ciyuatinbie BesmunHbl (CB). Kinaccugukanus CB, ciocoOs! ux 3agaHus.
UucnoBble XapakTepUCTUKU HeNpepblBHBIX U auckpeTHeix CB. HopmanbHoe pacmpe-
IEJeHUE.

Hroro:

TpynoeMkocTs (4ac.)
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4.2.3 TlpakTrueckue 3aHsTHs (CEMUHAPBI)

e "
S 2
g < =
= g 0
:s( G o Tematuka u conepraHue 5
5 5 E NPaKTUYECKUX 3aHATUN e
s (cemMuHApOB) 3
g —
a z o}
: =
[=]]
= o,
= = =
5 I AnHaantudeckas reomerpus. [Ipsmas Ha niockoctu. Kpusbie BToporo nopsia- )
Ka. OKPY>KHOCTb, HJUTHIIC, TUTepOoIa, napadbona.
Brruucnenue mnpeagena ¢yHkumu. PackpbeiTue HEONPEneNneHHOCTEH BHIA
3 I[(0) [ 2
—_— Y| -
0 0
4 I | TabmuyHoe nudpdepeHupoBanue. 2
Heonpenenennblii wuHTerpaj, TtabmuuHoe wuHTerpuposanue. llpunokeHue
5 I | onpenenennoro mHTErpaJia K 3ajadaM reOMETPUU. BBIYMCICHHUE IUIOLIANECH U 2
00BEMOB TEJI BPAIEHIS.
6 I Nudpepenunansueie ypapHeHHsl nopsaka ¢ pa3aesrOIUMUCS EPEMEHHBIMH. 5
Jlunetinble nuddepenimansHble ypasHeHus | nopsiaka.(Teopust naercst Ha NpakTUKe).
MaremaTuueckas craTucTka. [lepsiuuHas 00paboTka pe3yabTaToOB H3MEPEHUII.
8 I | BapuanuonHsie psaael U ux rpaduueckast naTeprnperanus. OCHOBHbIE CTaTUCTHU- 2
YECKHE NoKasaTenu psaaos. [IpoBepka cTaTUCTHYECKUX TUIIOTES.
Hroro: 12
4.2.4 JIabGopaTopHbIe 3aHITUS He NPEOYCMOMPEHO.
4.2.5 CamocTosTenpHas pabora
e "
= o 8
g < =
=g A
Mg | =
s & & Bunb! u conep:xanue 2
2 Q - CaMOCTOSITENTbHON PabOThI CTYAEHTOB g
9 = 3
Q. = =
[=]]
= o,
= = =
HsydeHne TeOpeTUUECKOro MaTeprala ¢ MOMOIIBIO Kypca JIEKIIMI U PeKOMEHIOBaH- 100
15 |1 HOH JINTEPATYypPBhL.
IlogroroBka K NPaKTUYECKUM 3aHATHSM. 63
BrinonHeHne COOTBETCTBYIOINX 3aIJaHUH KOHTPOJIBHOH pabOTHL 60
HUroro: | 223
ITonroToBKa K HTOrOBOMY KOHTPOJIFO (9K3aMEH) 9
Bcero: | 232
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4.3 CooTBeTcTBHE KOMINETEHIUH, GopMHpPYeMBbIX NPH U3Y4YeHUH AUCHHILINHDBI, H BUAOB 3a-

HATHUH
Bunapbl 3ansaTHI
Ilepeuens [ a— MPAKTUIECKUE KII KP,
KOMIIETEHLINI JEKIMH parop (cemunapckue) | PI'P, Ped, CPC
HBIE 3aHITHUS
3aHATHUS KonTtp. pabora
OIIK-2 + + + +
TIK- 16 He mpeny-
- CMOTpEHBI + + +
5. OBPA3OBATEJIBHBIE TEXHOJIOT'MUUHTEPAKTUBHOT O OBYUEHHUSA
[Ipaktuueckue | Jlaboparop-
Teoperuueckas
Mertonsl, GOpMBI CEMUHAPCKUE | HbIE 3aHATHUS Bcero
4acTh (Jac)
3aHATHS (4ac) (dac)
«Buneo npeseHTanms» ¢ MOCIeny- 12/2 - 12/2
IOLTIM OOCYKIEHHUEM
«Buneo nmpeseHTanms» ¢ 00paTHON R/0 - R/0
CBSI3bIO
TecTupoBanmne 8/2 8/2 - 16/4
Huckyccust 6/2 - 6/2
PaboTa B MasbIX rpymnmnax 6/2 - 6/2
Hroro 3ausTuii 28/4 20/6 - 48/10
6. HEPEYEHb YYEBHO-METOANYECKOI'O OBECTTEUFEHUSA JJIA

CAMOCTOSITEJIBHOM PABOTHI OBYYAIOIIUXCA (npueodamca yuebusie, yueono-
MemoouydecKue GHympuey308cKue u30anus)

1. Meronuyeckrue peKOMEHIALMH MO OPTaHU3ALHH CAMOCTOSATENbHOW padoThl 00yYaromuxcs B
HUMUM JT'AY [DaexTponHblii pecypc]| : (BBen. B meiicTBue npuxkazom gupekropa Nel06 ot 19 urons
2015r.) / HoBouepk. unx.-menuop. uH-T JJonckoit I'AY .-Onektpon. naH.- HoBouepkacck, 2015.- Pexum
noctyna: http://www.ngma.su

2. bamnsk, 1.M. Maremaruka [Tekcrt]: y4e0. mocobue mms ctyn. 3aod. popmbr oOyd. Bcex
Hanpasyienuii / UM. bamnsk, O.H. Macnakx, HoBouepk. roc. menuop. akan. — Hosouepkacck, 2013, —
178 ¢ .(45 3k3.)

3. bamnsk, .M. Matemaruka [DJeKTpOHHBIH pecypc]: y4el. mocobue mist ctyn. 3aod. (popMbl

o0yu. Bcex Harpasyenuit / 1.M. bamnsk, O.H. Macnak; HoBodepk. roc. menuop. akan. — HoBouepkacck,
2013. — DaextpoH. aaH.- HoBouepkacck, 2013. — 2JKM/I; PDF; 4,18 Mb. — Cucrem. Tpebosanus : IBM
PC/ Windows 7. AdobeAcrobat 9. — 3arn. ¢ skpaHa.

4. bamnsik, U.M. Marematuka [Tekct] : ¢0. 3a1a4 u ynpakHeHUH aJist CTyA. Bcex oOpa3. Hampasil.
o4. u 3204. popm oOyuenus. B 6 u. U.1 : JIuneiiHas u BeKTOpHast anreOpa. AHaIUTHYECKAst TeOMeTpHst /

H. M. bawnsik, A. H. bpycenuos ; HoBouepk. roc. Mmenuop. akan. - HoBouepkacck, 2013. - 79 ¢. (35 5k3.)

5. bamrasik, 1. M. Marematuka [ DNeKTPOHHBIN pecypc] : ¢0. 3a1a4 v yIpaKHEHUH IS CTY/T. BCEX
oOpa3. Hampasy. o4. U 3a04. popm oOyuenus. B 6 4. U.1 : JIunelinas u BekTopHas anreOpa. AHaTUTHYE-
ckas reometpusi / M. M. bamnsikx, A. H. bpycennos ; HoBouepk. roc. Mennop. akaa. - DNEKTPOH. JaH.-
Hosouepkacck, 2013. — JKMJT;, PDF; 1,05 Mb. — Cucrem. Tpebosanus : IBM PC/ Windows 7. Abode
Acrobat 9. — 3arn. ¢ 3xpaHa.

6. Kpasuenko, H. 1. Marematuka [Tekcr] : ¢0. 3amau u ynpakaennii. B 6 4. U. 2: Beenenue B ma-
tematudeckuii ananus. [penensr. [Ipoussonnas. / HU. Kpasyenko; HoBouepk. roc. Menuop. akam. —
Hosouepxkacck, 2014. — 93 ¢.(60 3k3)
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7. KpaBuenko, H. M. Marematuka. Beenenue B MaTemarndeckuil ananus. [lpenenst. [Iponssoanas
[DnexTpoHHBIH pecypc]: cOopruk 3anau u ynpaxaenuii / H. Y. Kpasuenko, HoBouepk. roc. menmop.
akazg. — JnekTpoH. naH. - Hosouepkacck, 2014. — XJKM/I; PDF; 6,16 Mb. — Cucrtem. TpeboBanus: IBM
PC/ Windows 7. Abode Acrobat 9. — 3arun. ¢ skpaHa.

8. Porosuna, }O0.C. Maremaruka [Tekcr]: cOopHuK 3ama4 u ynpaxkHernii B 6 4. Y. 3 MaTerpans-
Hoe ucuncienue / F0.C. Porosuna, H.W. Kpasuenko; HoBouepk. roc. menuop. akan. — HoBouepkacck,
2013. - 104 c. (50 3k3.)

9. Porosuna, }0.C. MaTtemaTuka [DneKTpoHHBIH pecypc|: cCOOpHUK 3a1a4 U yrpakHeHuH B 6 1. Y.
3 UnrerpanpHoe ucuucienue / KO.C. Porosuna, HU. KpaBuenko, HoBodepk. roc. Menuop. akaa. -
OnektpoH. naH.- Hosouepkacck, 2013, — XKMJT;, PDF; 1,1 Mb. — Cuctem. Tpebosanusi : IBM PC/
Windows 7. Abode Acrobat 9. — 3arn. ¢ s3kpaHna.

10. Jlorsunenko, O.JI. Marematuka [TekcT]: cOOpHUK 3a71a4 U YIPAXKHEHUN IJIsI CTYI€HTOB BCEX
00pa3zoBaTeNbHBIX HAIPABICHUH OYHON 1 3a04HOM (hopM oOyuenus: B 6 4. U.4: [ludpdeperunanbHble
ypasuenwust / O.J1. Jlorsunenko, M E. Bacunbesa, bpycernos A H., bapeimaukosa E.B.; HoBouepk. roc.
menuop. akan. — Hosouepkacck, 2013, — S1c. (50 3x3.)

11. Jlorsunenko, O.JI. Maremaruka [ DJIeKTPOHHBIN pecypc]: cOOpPHUK 3a7a4 U yIpaKHEHUH TSI
CTYAEHTOB BCEX 00pa30BaTENbHBIX HAMPABJICHUN OYHON 1 3a04HOU (hopm oOyuenus:: B 6 4. U.4: Tudde-
penunanshbie ypasHerus / O.J1. Jlorsurenko, M.E. Bacunbsesa, bpycennios A H., bapsiunankosa E.B ;
Hosouepk. roc. menuop. akan. - DnekTpoH. aad.- Hoeouepkacck, 2013. — XKXMJL;, PDF; 1,05 Mb. — Cu-
crem. TpedoBanus : IBM PC/ Windows 7. Abode Acrobat 9. — 3arn. ¢ skpaHa.

12. bapeimiankosa, E.B. MaremaTuka [Tekct]: cOopHuk 3ama4 u ynpakuernuii B 6 4. U. 6 Teopust
BEPOSITHOCTEN U MaTeMaTH4yecKast CTaTUCTHKA. /s cTya. Bcex 00pa3oBaTeNbHBIX HAIMIPABICHUH OYHON U
3aouHoit opm obyuenus / E.B. Bapeiankosa; HoBoduepk. roc. menmuop. akaa. — Hosouepkacck, 2013, —
95 ¢. (75 3x3)

13. baperiankosa, E.B. Maremarnka [DnekTpoHHbIN pecypc]: cOOpHHK 3a1a4 U yIpaKHEHHH B 6 4.
U. 6 Teopust BepOSTHOCTEH U MaTeMaTH4eckast cTaTucTuka. Jis cTya. Bcex oOpa3oBaTeNbHBIX HAIpaBJie-
HUI 04HOM 1 3a04HOM Gopm obyuenusi / E.B. bapenunukosa, HoBouepk. roc. Menuop. akan. - JIEeKTPOH.
nan.- Hosouepkacck, 2013. — XKM/I; PDF; 1,0 Mb. — Cucrem. tpedoBanus : IBM PC/ Windows 7. Abode
Acrobat 9. — 3arn. ¢ sxpana.

7. ®OHJ ONEHOYHBLIX CPEJICTB JIsI KOHTPOJISI YCHEBAEMOCTH U
MPOBEJAEHUSA  NPOMEXYTOYHOH  ATTECTALIMH  OBYYAIOIIUXCA 0O
TUCUUILINHE

Bonpocekl A1 NPoBeAeHUs] HTOTOBOI0 KOHTPOJIs B popme 3aueTa
I kypc, lcemecTp

Bonpocel k 3auemy:
1. Marpuusl: onpeneneHue, pasmep MaTpulbl. PaBeHCTBO MaTpuL, BUABI MATPULL.
2. JIuneliHble oniepanyy HaJl MaTPULIAMHU, UX CBOMCTBA.
3. YMHOX€HHE MaTpUL, €ro CBOMCTBA.
4. Tpancnonupoanue marpull. OOGpaTHast MaTpUIA: ONpeNeseHHe, TeopeMa CYLIeCTBOBAHMS, MPABUIIO
HaxOXXAeHus (n=2).
5. CucreMbl JIMHEHHBIX aNreOpandecKnx ypaBHEHHH: ONMpeneeHre, PeuIeHne, COBMECTHbIE, HECOBMECT-
HBIE, OIIPENICJICHHBIE, HEONIPEAEICHHbBIE, 3KBUBAJICHTHBIE.
6. MarpuuHas 3anMcCh KBAaJPAaTHBIX CHUCTEM JIMHEHMHBIX YPABHEHHUH, PELICHHE KBaAPATHBIX CUCTEM JIU-
HEMHBIX YPaBHEHUH C MOMOIIBIO 0OPaTHON MaTpPHULIBL.
7. OnpenenuTtenn BTOPOrO U TPETHETO MOpsAaKa (ONpeneneHue, npaBuia BeIMUcIeH s ). MuHop u anred-
panvecKoe TOMOJHEHHE.
8. Pemienuie kBapaTHBIX CHCTEM JIMHEHHBIX ypaBHEHUH no ¢popmynam Kpamepa.
9. BekTopsl: onpenenenue, MOayIb, HanpasieHue. Knaccudukauus BekTopos. JIMHEHHbIE Onepauy Haj
BekTopamu. KoopnuHate! BekTopa. JInHeiiHbIe onepanny Hal BEKTOPaMH B KOOPAHHATHOH (opme.
10. CxanspHoe mpou3BefeHHE IBYX BEKTOPOB: OIpeleleHHe, ero CBONCTBA. BbluncieHne CKalsipHOro
NPOM3BEICHUS B KOOPANHATHON (popMe. MexaHMUECKUI CMBICI CKaJSIPHOTO MPOU3BEICHMUS.
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11. BekxTopHOE MpOU3BENECHHUE NBYX BEKTOPOB. ONpPEAEICHUE, CBOMCTBA. BhIYMCIeHNEe BEKTOPHOIO Mpo-
U3BEACHUS B KOOpAMHATHOH (opme. I'eomeTpruecKkuil 1 MEXaHUYECKH CMBICIBI BEKTOPHOTO TPOH3BE-
TEeHUSI.

12. CmemaHHOe TPOM3BENEHHUE TPEX BEKTOPOB. OMNpENeIeHHe, BBIYUCIEHHE B KOOPAUHATHOH (opme.
I'eomMeTpuiecKmii CMBICI CMEIIAHHOTO POM3BEACHHUS. Y CJIOBHE KOMILTAHAPHOCTH TPEX BEKTOPOB.

13. OOmee ypaBHeHue npsmoii. MccnenoBanue oOmiero ypaBHEHUs! IPSMON. YpaBHEHHE MPSMOH C yT-
J0BbIM KO3(puumeHToM.  VpaBHEHHE NPSMOH, NPOXONAIIeH uepe3 3aJaHHYI TOYKY B 33aJaHHOM
HarpasjieHuH (YpaBHEHUE ITy4YKa MPSIMBIX). Y paBHEHHUE MPSMOM, MPOXOSIIEil dyepe3 Be 3alaHHbIE TOU-
14. BsammHOe pacmojOXKeHHE ABYX MPSMBIX Ha IUIOCKOCTH: YTOJI, YCIOBHE MapajuIeNbHOCTH, YCIOBHE
NePIEHINKYISIPHOCTH.

15. KpuBble BTOpPOro mopsiika: onpeneieHue, odiiee ypaBHeHHE BTOPOi crenmeHu. OKPYKHOCTD: OIpe-
NelieHrne, KaHOHW4YecKkoe ypaBHeHue (BbiBoa). OcobeHHOCTH OOINero ypaBHEHHUsS BTOPOH CTEMEeHU ISt
OTIpeNeNIEHUs] OKPYKHOCTH.

16. Dnnurc: onpeneneHue, KAHOHUYECKOE YPaBHEHHUE, TTOCTPOCHHE.

17. Tunepbona: ompeneneHne, KAHOHUYECKOE ypaBHEHHE. ACHUMNTOTHI rutnepOonbl. PaBHOOOUYHAs ru-
nepOona.

18. ITapabomna: onpexneneHue, BBIBOJ KAHOHUYECKOTO ypaBHeHMs. Pa3inmunble GopMbl mapabobsl, X Ka-
HOHUYECKHE YPABHEHUS, KOOPAMHATHI (POKYCOB, YPABHEHHSI TUPEKTPUC, YEPTEKH.

19. Ompenenenue pynkunu y=f(x), ee oOnacTu onpeneneHus ¥ MHOKecTBa 3HaueHn. CriocoOsl 3ana-
HUST QyHKIAH.

20. Ilpenen ¢pyHKIMH, ero reoMerpudeckas narepnperanns. ORHOCTOpOHHME Tpenesbl PyHkunu. Teo-
PEMBI CYIIECTBOBAHUS M €AMHCTBEHHOCTH Mpenena PyHKLINH.

21. Ilpenen ¢pyHkuuu Ha OECKOHEYHOCTH, OECKOHEUHBIH npenen GyHkuH B Touke. IloHaTus Geckoned-
HO MaJIbIX U OECKOHEUHO OOJNBbINON (PyHKIIUH U CBsI3b MeXAy HUMH. CBOHCTBa OECKOHEYHO MaJbIX U Oec-
KOHEYHO OONbIINX (PyHKIIHIA.

22. OcHOBHas TeopeMa TEOPHH MPeaesIoB. TeopeMbl O mpeaesax.

23. Ilepsblil 1 BTOPON CHIELUATIBLHBIE IPEAETbL, CIEICTBU.

24. Omnpenenenue HenpepblBHOCTH GyHKIMU y=f(X) B TOUke W Ha MHOXecTBE. TOUKM pa3pbiBa U HX
kiIaccudpukanus. HenpepblBHOCTh 3J€MEHTapHbIX (QyHKOHMHA. ApudMeTHdecKkue Omnepanuu Haj Herpe-
peiBHBIMU (pyHKIMsME. [Ipuparnenue aprymenTa u npupamenue ¢yHkunn y=f(x). Onpenenenue Henpe-
PBIBHOCTH (PYHKIIUH HA «S3BIKE TPUPALICHUN.

25. Omnpenenenue nponsBogHoH ¢yHkMU y=f(x). OOmee nmpaBuiIO OThICKaHUS MPOU3BOAHON. I'eomer-
PUYECKUN U MEXaHUYECKUH CMBICI MPOU3BOJHOM.

26. VYpaBHEHHs KacaTeJIbHOH U HOPMaJIU K TJIOCKOCTH KpuBoi. HeoOxomumoe ycnosue nuddepeHupy-
emoctH. [Ipon3BonHas CloKHON (PYHKIIUH.

27. OcHosnble nipaBuia nupdepenuuporanus: y=U+V, y=U .17, y=U/V.

28. BriBon dopmyn nuddepeHIupoBaHH: y=SsinX, y=COSX, y=tgxX, y=CtgX, y=arcsinx, y=arctgx.

29. TlpousBoaHast GyHKIMH 33JaHHOHN MapaMeTPUIECKH U HESBHO.

30. Muddepennman ¢ynkunu y=f(x), ero cesi3pb ¢ npupamenuem pyHkuuu. [Ipasmno orsickanust qud-
depenumana. ['eomerpuueckuii cmbicn quddepennuana. UnBapuanTHOCTH GopMel auddepeHipana.

31. IIpoussoansie U auddepeHInaTbl BHICIINX TOPSIAKOB GyHKINH y=f(X). MexaHHUeCKUil CMBIC] BTO-
PO MPOU3BOJHOM.

32. Ilpasuino Jlonurans.

33. Bospacratomue, yorBatoume GyHKIuU: onpeneneHus, Bun rpaguxkos. Heodxonumoe ycnosre BO3-
pacranus (yoriBanus) pynkuun y=f(x). [locrarounoe ycnosue Bo3pactanus (yObIBaHUS) QYHKIIMH.

34. Ompenenenne TOUKH MakcuMyma (MuHMMYMa) pyHkun y=f(x). Heobxomumoe ycnoBue cyuiecTBo-
BaHMs SkcTpemyMa pyHKIuu y=f(x). OnpeneneHne KpUuTHIECKOi Touku 1-oro poxa. JlocrarouHsle ycio-
BUSI CYLIECTBOBaHMS dKcTpemyMma pyHkumu y=f(x). IlpaBuio OThICKaHHS WHTEPBAJIOB MOHOTOHHOCTH H
SKCTPEMyMOB PyHKLUUHU y=f(X).

35. Ompenenenue BHIMYKJIOCTH (BOrHYTOCTH) rpaduka ¢pyHkumu. HeoOxonnmoe yCioBHE BBITYKJIOCTH
(BormytocTH) rpadpuka ¢yHkumm y=f(x). JlocraTouHbIe YCIOBHS BBITYKJIOCTH (BOTHYTOCTH) rpadmuka
bynkumnn y=f(x).

36. Ompenenenne Touku nepernda. Heobxomumoe yclioBre CyInecTBOBaHMs TOUKH mepernda rpaduxa
¢ynkumnu. OnpeneneHue KPUTHYECKOH TOUKH 2-0r0 poaa JlocTaTouHble yCIOBUSI CYLIECTBOBAHMS TOUKH
neperuda rpaduka pyHkunu. IIpaBuIo OTHICKAHUA MHTEPBAJIOB BBINYKJIOCTH, BOTHYTOCTH M TOYEK Mepe-
ruda rpadpuka pyHkunun y=f(x).

37. AcuMOTOTBI KPUBOW: ONpeAesieHue, BUIbl AaCUMITOT. YPaBHEHMs BEPTUKAJIbHBIX M HAKJIOHHBIX
ACHIMIITOT.
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Bonpocek! 1151 IPOBe/ieHNsI HTOTOBOI0 KOHTPOJIS B popMeIK3amMeHa
1kypc, 2cemecTp

Bonpocet k ax3ameny:
1. Onpenenenune nepBooOpasHON PyHKIMH, leMMa O TiepBooOpasHbIxX. OnpeaeeHne HeopeaeIeHHOTO UHTe-
rpaa, ero reoMeTpudeckuii cMbici. Teopema cyliecTBoBaHHs HHTErpana. OCHOBHbBIE CBOICTBA HEONpeeieH-
HOT'O UHTErpana
2. WHTerprpoBaHe Mo YacTsM IJIsl HEOTPeeJIeHHOro HHTerpaja; (JopMyIia, OCHOBHBIE CITy4au PUMEHEHHISL.
3. 3amMeHa nepeMeHHON B HEONpeIeIeHHOM HHTerpaje, MHTerpupoBaHye nppaLuoHaibHocTel. Muarerpuposa-
HUe (QYHKINH, COmepKalnX KBaAPaTHBIN TPEXUIIEH.
4. 3amaun, NPUBOISIINE K MOHSITHIO OMPEAEIEHHOTrO HHTErpaia; a) 3a1ada O TUIOMIAAU KPUBOIMHEHHOM Tpa-
neryy;, 0) 3aaada 0 Macce MPSIMOJIMHEHHOTO HEOTHOPOIHOTO CTEPIKHS.
5. HurerpanpHas cymma. OnpeneneHue onpeaeeHHOro MHTerpaia. BeraucieHne onpeaeneHHOro MHTerpaa
nio ¢popmye Herotona-JleiOnnna. I'eomMeTpruteckuii 1 MEXaHUYECKUI CMBICITBI OITPENEIEHHOrO MHTErpaa.
OCHOBHBIE CBOWMCTBA OMPEAEJICHHOTO HHTErpaia.
6. MHrerpupoBaHue 10 4acTsIM B OIpeieNEeHHOM MHTerpajie. 3aMeHa MepeMEHHOI! B ONpeieSIeHHOM HHTEerpasie.
7. Brraucnenue ruormaieit miockux Guryp. Bermcnenne o0peMOB Tel BpaleHust.
8. HecoOcTBeHHBbIE HHTETPaIbI ¢ OECKOHEUHBIMH MPEAETIAMU UHTETPHPOBAHIISL.
9. HMuddepenimancubie ypaBHeHus 1-ro nopsiaka (1Y I): onpenenenue, BUIbI 3anmcH, pelueHne, HadaibHOe
ycinoue. Teopema Ko (cyiecTBOBaHNE M €IMHCTBEHHOCTH peruenust T hepeHIMaIbHOrO YpaBHEHHS 1-r0
nopsinka). 1Y 1 ¢ pasneneHHbIME 1 pa3IesIFOLIMMICS TTEPEMEHHBIMHU.
10.JIuneitnoe nuddepeHnmanbHoe ypaBHEHHE 1-T0 MopsiAKa: OnpenesieHre, BU, HaXOXKIEHHe 00IIero pere-
Husl. YpaBHeHue bepnysn.
11. AnddepenimansHble ypaBHEHUs 2-T0 MOPSKA: ONpeeIeHIe, BUABI 3aITHCH, pEeLlIeHNe, HaUaJIbHbIE YCIIO-
BUSL.
12.OnHOpOAHBIE TMHEHHBIE Tu(depeHIHnaTbHbIE YPABHEHHS 2-TO MOPSAKA: ONPENeNIeHIe, CBOWCTBO €0 pelle-
Hui. Teopema o CTpyKType 00IIero pereHusi OHOPOIHOTO JMHEHHOTO MudepeHInaIbHbIe YPaBHEHHS 2-TO
nopsizka. Teopema o CTPyKType OOLIero pereHst HeOAHOPOIHOTO JJMHEHHOTO Mg pepeHInaIbHbIE YPaBHEHNS
2-ro nopsiika.
13 HaxoxneHue o0Imero pemmeHust OMHOPOIHOTO JTMHEHHOro nuddepeHraibHble ypaBHeHHs 2-T0 TIOPSIKA C
MIOCTOSTHHBIMH KO3(h(PULIMEHTAMH B CITy4asiX, KOria KOPHHU XapaKTEePHCTUUECKOTO YPABHEHHS: &) IEHCTBUTEIb-
HbIE 1 Pa3JIMUHBIE;, O) NEHCTBUTENBHBIC U PABHBIE, B) KOMIUIEKCHO COMPSKEHHBIE.
14 Meton noa0opa 4acTHOTO pelieHns] HSOAHOPOIHOTO JIMHEHHOTO Mui(depeHIraTbHbIe YPaBHEHHs 2-TO TIO-
psIAKa C TOCTOSIHHBIMU KO3 (p(prIMeHTaMu B CiTydasix, KOrza Ipasast 4aCTb YpaBHEHust IMeeT BUI: a) f(x) =P n
(x) - ewx; b)f(x) =ewx - (Mcos yx + Nsin yx ).
15.CobbrTust. Bunbl coObITHIA: TOCTOBEPHBIE, HEBO3MOXKHBIE, CITy4YaiiHbIe. BHbI CiTy4aiiHbIX COOBITHIL HECOB-
MECTHBIE, COBMECTHBIE, PABHOBO3MO)KHBIE, €ITHCTBEHHO BO3MOXKHBIE. [TonHast rpyrma coOsrruit. [IpoTtrsormno-
JIO’KHBIE COOBITHSL.
16.Hacrora. OTHOCHTENBHAS YACTOTA. KJIACCHUECKOE U CTATHCTHUECKOE OTPEENIEHIE BEPOSATHOCTH.
17.Anrebpa cobprruii. Cymma coObitrii. TeopeMbl CIIOKeHHs BEPOSITHOCTEH HECOBMECTHBIX U COBMECTHBIX CO-
obrruit. [Ipomssenenue codbrTuii. Teopema YMHOKEHUST BEPOSTHOCTEH U €€ CIISCTBHSL
18.IToBrOpenue ucnpiranuii. @opmyna bepHysum.
19.Cnyyaiinbie Benmuunnbl (CB): nuckpernsie (JICB) u Henpeprisabie (HCB). 3akoH pacnpenenenns AUCKpeT-
HOM CJTydaliHOW BeMWYUHBL. PsAn pacnpenenenus. MHOroyrojapHUK pacnpenenenus. @yHKIUs pacrpeneaeHus
CB: onpenenenne, rpaduk, ceoiictsa. IInotHocts pacnpenenennst HCB u ee cBoticTsa.
20.Maremarnueckoe oxxuganue JICB u HCB: onpenenenve 1 BeraucieHus CBOUCTBA. Jlucniepcust u cpenHee
KBaJPaTUIECKOE OTKJIOHEHHE: ONpeIeNieHne U BbIMHCiIeHue; cBoricTea nucnepcun it JJCB u HCB.
21 HekoTropble CTaHIAPTHBIE pacnpeneNieHHsT: ONHOMUATBHOE, PABHOMEPHOE, HOPMAITBHOE.
22 .OCHOBHBIE 3371241 MATEMaTUUECKON CTATUCTUKH. | eHepaibHast 1 BBIOOPOUHAS! COBOKYITHOCTH. Buzib! Bapu-
AIIMOHHBIX PSZIOB, UX Tpaduteckoe m3odpaxenue. Crocodbl 00pa3oBaHs BHIOOPKH.
23 TlokazaTenu eHTpa pactpeNeNieHNs: CPEIHsIsl BRBIOOPOYHAs, MOZIA, MEIMaHa.
24 1lokaszarenu Bapualuy CTATUCTUYECKUX PACTIPEAETIEHUIN: SMIMPUYIECKasl TUCTIEPCHUs], CPEHEE KBapaTHie-
CKOE€ OTKJIOHEeHHE, KO PHLIMEHT Bapralliy. ACUMMETPHS U SKCIECC.
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25 TloHsATHE CTATUCTUYECKUX THIIOTE3, o0LIee MPaBuIIo UX posepku. Kpurepuii cornacust [Tupcona (4 2).
26.CBoiicTBa BBIOOPOYHBIX OLIEHOK: HECMEIIIEHHOCTD, COCTOSITENIBHOCTD, 3(D(hEeKTHBHOCTB.

277 IaTepBaibHOE OLICHUBAHUE NAPaMeTPOB. [{oBepUTENbHBI HHTEPBAJ 711 MATEMATUYECKOTO OKUIaHUS U
CpemHEro KBaIpaTHUECKOro OTKJIOHEH!s. Brraucienne o0bemMa BhIOOPKU

Bonpoch! aaa noaroroBku k yxzameny (UK),

I kypc, 3a0uHas ¢opma o0yueHusi

1. Matpuupsl: onpeneneHue, pasmep MaTpulbl. PaBeHCTBO MaTpull, BUABI MaTPHULL.

2. JluneliHble oniepanvy HaJl MaTPULIAMH, UX CBOMCTBA.

3. CucteMbl TMHEHHBIX anreOpanyecKux YpaBHEHHI: ONpenesieHne, peLieHne, COBMECTHbIE, HECOBMECT-
Hble, OTpesieJIeHHbIe, HEOIpeleJIeHHbIE, SKBUBAJIEHTHBIE.

4. OnpenenuTeny BTOPOrO M TPETHETO MOPsAKa (ONpeneieHne, MpaBuia BeIYUCIeHns ). MUHOp U anred-
pandecKkoe NOMOJHEHHE.

5. PemeHne KBagpaTHBIX CUCTEM JIMHEHHBIX ypaBHEeHHI 1o popmyiam Kpamepa.

6. O0wmee ypaBHeHue npsimoid. MccnenoBanne oOmero ypaBHeHHs MPsIMON. Y paBHEHUE MPSIMOM C YIJIO-
BbIM KO3(puumeHToM. YpaBHEHHE MPSIMOH, MPOXOASIIEH depe3 3aJaHHYI0 TOYKY B 33/JaHHOM Harpas-
JeHnH (ypaBHEHHE My4YKa MPSIMBIX). Y paBHEHHE PSMOM, IPOXOIALICH Yepe3 1BE 3aJaHHbIe TOUKH).

7. BzauMmHOe pacrolioXKeHHE IBYX MpPsIMBIX Ha IUIOCKOCTHU: YroJl, YCJIOBHE MapajieNbHOCTH, YCJIOBHE
NEePIEeHIUKYIIPHOCTH.

8. Kpusble BTOpPOro mopsigka: onpeneneHue, odmee ypaBHeHHe BTOpoi creneHn. OKpyKHOCTB: onpere-
JIeHHe, KaHOHUYeCKoe ypaBHeHHe (BbiBoA). OcobeHHOCTH 001Iero ypaBHEHHS! BTOPOH CTEIIeHH /IS OTIpe-
JeJIeHUs] OKPY>KHOCTH.

9. Dnnunc: onpesneneHne, KAHOHUUECKOE YpaBHEHME, TOCTPOCHUE.

10. Tunepbona: ompeneneHne, KAHOHUMYECKOE ypaBHEHHE. ACHUMNTOTHI rumepOonbl. PaBHOOOUYHAs ru-
nepOona.

11. ITapabomna: onpexneneHue, BBIBOJ KAHOHUYECKOTO ypaBHEHMs. Pa3nmuHbie popMbl mapadosibl, UX Ka-
HOHUYECKHE YPABHEHUS, KOOPAMHATHI (POKYCOB, YPABHEHHSI TUPEKTPUC, YEPTEKH.

12. Ompenenenue pynkunn y=f(x), ee oOnacTu onpeneneHusi 1 MHOKecTBa 3HaueHn. CriocoOsl 3ana-
HUST QYHKIAHL.

13. Ipenen ¢pynxuun. ORHOCTOPOHHME TIpenesbl PYHKUNUU. TeopeMbl CYyIEeCTBOBAHUS U €IUHCTBEHHO-
cru npenena Gpyskuun. OCHOBHAs TeopeMa Teopuu npenesos. Teopemsl 0 mpeaenax

14. Ilepsblil 1 BTOPOH CIELHUATIBHBIE IPEAETIbL, CIEIACTBU.

15. Omnpenenenue HenpepbiBHOCTH GyHKIMU y=f(X) B TOUke W Ha MHOXecTBE. TOUKHM pa3pbiBa M HX
kiaccudukanus. HempepbsIBHOCTD 3J1eMEHTaPHBIX (PYHKLINH.

16. Omnpenenenue npousBogHoi ¢ynknmu y=f(x). Obmee npaBmio OTBICKAHUS MPOM3BOMHON. I'eomeT-
PUYECKUN U MEXAHUYECKUHA CMBICI MPOU3BOIHOM.

17. VpaBHeHUs KacaTeJIbHON W HOpMaJU K TUIOCKOCTH KpuBoil. HeoOxonnmoe ycnosue nuddepeHuupy-
emoctH. [Ipon3BonHas CoKHON (PYHKIIUH.

18. Ocnosubie npasuna nupdepenuuposanust: y=UxV, y=7 -1, y=U/V.

19. TlpousBoaHast GyHKIHNH 33JaHHOH MApaMETPUIECKH.

20. Huddepenuman ¢pynkumnn y=f(x), ero cBsi3p ¢ mpupamernneM ¢yHkuuu. [IpaBuno oTeickaHus nud-
depenunana. ['eomerpudeckuii cMbich nuddepeniuana..

21. IlpousBoaHBIE BRICIINX MOPSAKOB GyHKIMH Y=f(X). MexaHu4eCKui CMBIC]I BTOPOH MPOU3BOIHOM.
22. Ilpasuno Jlonurans.

23. 3apmauu, MpUBOIALINE K MOHITHUIO OINpeneseHHOoro nHrerpana. MurterpanbHas cymma. OnpeneneHue
OTIpEeAeNICHHOTO MHTErpaja. BeraucieHue onpeneaeHHoro unarterpana no ¢gopmyse Herotona-JleiOnura.
I'eomeTpuueckuii cMbIC onpeaeneHHOro nurerpajia. OCHOBHbIE CBOMCTBA ONPENEICHHOIO HHTerpaa.
24. BpluucIeHHe MIOMAAeH MIOCKUX GUTyp.

25. CoObrtusi. Bunbl coObITHIA: NOCTOBEPHBIE, HEBO3MOXKHBIE, CIy4aliHble. Buabl ciydailHbIX COOBITHI:
HECOBMECTHbIE, COBMECTHBIE, PaBHOBO3MOXKHbIE. [lonHas rpynma coObrruii. [IpoTHBOMONOXKHBIE COOBI-
THUSL.

26. Knaccuueckoe onpeaeaeHue BEPOSITHOCTH, €ro HETOCTaTKU.

27. Yacrora. OTHOCUTENbHAA YacToTa. CTaTUCTUUECKOE ONpeAeeHHEe BEPOATHOCTH, €r0 HEJOCTATKH.

28. Cymma coObrthii. TeopeMbl CIIOKEHHsI BEPOSITHOCTEH HECOBMECTHBIX M COBMECTHBIX COObITHil. Be-
POSITHOCTB MPOTHUBOIIOJIOKHOTO COOBITHS .

29. Ilpoussenenue coObiThil. TeopemMa YMHOKEHUsS BEPOSITHOCTEH. BeposTHOCTH MOsBIICHWs] XOTs1 Obl
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OIIHOTO U3 COOBITUI.

30. Cnyuaitaslie BemmuuHbl (CB): nuckpernsie (JICB) u nenpepsiBapie (HCB). 3akon pacnpeneneHust
IUCKPETHOM ciydaiiHol BenuuuHbl. Psn pacnpenenenus JICB. MHOroyronbHUK pacipeeieHusl.

31. ®ynkuus pacnpenenenust CB: onpenenenue, rpaguk, cBOHCTBA.

32. IlnotHocTs pacnpenenenus HCB u ee csoiictBa. Marematuueckoe oxkuaanue JICB u HCB: onpenene-

HUE, BBIUUCIICHUE, CBOWCTBA.

33. ucnepcus U cpeaHee KBaapaTuueckoe oTkjoHeHne CB: onpeneneHue 1 BbIUMCIEHHUE, CBOICTBA IHC-
MEPCHUH.

34. HekoTtopble CTaHAApPTHBIE pachpenesieHus:: a) OMHOMUabHOE, O) paBHOMEPHOE, B) HOPMAJBHOE pac-
npenenenrie CB. BeposaTHOCTHBIN CMBIC NMapaMeTpoB HOpMaIIbHOTO pacnpeaeneHus. Kpusas ["aycca. Be-
pOsATHOCTB nonajfanust HopManbHo CB Ha 3ananHbIi nHTepBai. [Ipasuno «Tpex o».

35. Ilpenmer MaTeMaTHUECKOH CTaTUCTUKU. | eHepanbHast U BBIOOPOUYHAst COBOKYITHOCTH. Bunbl Bapuarm-
OHHBIX PSIZIOB, HX rpaduyueckoe n300pakeHne

36. IloHATHE O TOYEUHOM OLIEHMBAHUU MapaMeTpoB. TodeuHas OLieHKa MaTeMaTHYeCKOro oxxuaanus. Mona,
menuana. Toueunbie oueHku aucnepcun. Kosgduument Bapuanmu, k03HGHUIIHEHT aCHMMETPHUH, SKCLIECC.

37. IoHsTHE CTAaTUCTHYECKUX THUITOTES, IPOBEPKa CTaTUCTHYeCKUX runote3. Kpurepwii cormacust [Tupcona( y 2).
38. MHTepBanbHOE OLIEHUBAHNE MAPAMETPOB M€HEPAIbHON COBOKYMHOCTH. JlOBEPUTEIbHbIE HHTEPBAJIbI

AJIT MaTEMATUYICCKOr0O OKUAaHW HOPMAJIBbHO PACTIPECACIICHHOI'O KOJIMYCCTBCHHOI'O MPU3HAKa X npu us-
BC€CTHOM CPCAHEM KBAAPATUUICCKOM OTKIIOHCHUU.

Ilpomesicymounan ammecmayua cmyoenmamu o4Hol hopmot obyuenus modicem 6vimy npoii-
0eHd 6 COOMBEMCMBUU ¢ OANTbHO-PEIMUHL0B80T CUCMEMOIl OYeHKU 3HAHUIL, 8KAYaloweil 6 ceds npose-
oenue mekyuiezo (TK), npomencymounozo (IIK) u umozoeozo (UK) xonmpons no oucyunnune «Ma-
memMamuray.

Hrorosbiii koHTpoas (MK) — 5T0 5k3aMeH B CECCHOHHBIN NMEpHO UIH 3a4€T MO AMCLIUIIINHE B
LIEJIOM.

Crynentsl, HaOpaBime 3a paboty B cemectpe oT 60 u Oosee OaoB, HE MPOXOISAT MPOMEKYTOU-
HYIO aTTeCTaluio B (OpMe Cauu 3a4eTa MiTH SK3aMeHa.

Ounas ¢popma o0yueHus
Breuennel cemecTpa npoBOaAATCS:

IIpomesxyTounsiii kouTponsb (IIK), cocrosmmii U3 TeCTUPOBAHHS IO MPOHAEHHOMY TeOpeTHde-
CKOMY MaTepuany JICKLIH.
IIK 1 - TecroBble MaTepuanbl HaxoaaTca B nanke YMKJ] aucuunnuael «MatemaTuka» Ha Ka-

dbenpe.

Texymmuii korTpOIB(TK):

TK1, TK3 —xoHTpOIBHBIE paOOTHI 110 MPENCTABICHHBIM BapHAHTAM 33 JaHUH.

TK2 - Bemonnaenue PI'P Nel o teme «JIuneiinas u BekTopHas anredpa. AHaIUTHYECKast T€OMET-
pusi».

Tunosoii BapuanT PI'P (TKj3) no teme: «/InneiiHasi u BeKTOpHasi anredpa. AHAJIMTHYECKAS
reoMeTpHs»

3x1 +2.X2 —4X3 =5
3apaua 1a) Pemurs cuctemy ypasHenuit no popmynam Kpamepa: § x; +5x, —3x3 =6

2)(71 — Xy + X3 = 1
3agaua 2 Jlansl Touku Mi(-4; -3; -2), Ma(-4; -3; -2), M(4; 3; 0), Mu(-1; 2; 3).
BbIUHCINTD, KAKYIO paboTy MPOU3BOAUT PaBHOAEHCTBY oI cuma [ iByx cu Fl =M M5 u

F2 =M M3 , xorza e€ Touka NPUIOKEHNUs! IBUTasiCh NPSIMONMHEIHO, ePEMELLAeTCsl U3 TIOJ0XKeH st M)
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B nonokenue M, HaiiTu MOMeHT cuibl F OTHOCHTENBbHO TOUKK My U €ro BEJIMYMHY.

3apaua 3/{anbl koopanHaATH BepinH TpeyroabHuka ABC: A (6;3), B (-6;-2), C (-10;1).

Tpebyercs Haiitu: 1) nepumerp Tpeyronsauka ABC, 2) ypaBHEHHs CTOPOH,

3) ypaBHEeHUs1 MeIUaH, IPOBEAEHHBIX U3 BEPIIUH A U B, M TOUKY MepeceUeHNs MEINaH,

4) ypaBHEHHE BBICOTHI AH, TPOBEAEHHON U3 BEPIINHBI A U IJIMHY 3TON BBICOTHI, 5) YpaBHEHHE MPSIMOM,
MPOXOISIIEH Yepe3 TOUKY A, napayienbHo npsmoit BC.

332_]3'{3 4I1o 3aJaHHBIM YPABHEHUAM ONPEACTIUTD HA3BAHUEC, BUJ JIMHUA U MOCTPOUTH UX:

a)x2+l6y2=16; 0)3x—y+6=0;
B)x” + )%+ 6y— 10x—2=0; r) 4x* - 9y* - 36 =0,
Axy =5, e)y—x2+4x—7=O.
HNK-3ayer.

B Teuenuell cemecTpa npoBoasites:
IIpomesxyTounsiii kouTponb (IIK), cocrosmmii U3 TeCTUPOBaHHS IO MPOHAEHHOMY TEOpeTHde-

CKOMY MaTepuajy JIEKLHM.

IIK 1 - TectoBble MaTepuanbl HaxoaaTca B nanke YMKJ] aucuunnuael «MatemaTuka» Ha Ka-

dbenpe.

Texymmuii korTposs (TK):

TK1- naauBuayanbHOE JOMallHee 3aJjaHue 110 MPECTaBICHHbIM BapUaHTaM,;

TK2, TK3 - koHTpONbHBIE pabOTHI MO MPEACTABICHHBIM BAPHAHTAM 3a1aHHH.

TK4 - Boinonnenue PI'PNe 2no Teme «MatemaTtiyeckas CTaTUCTUKAY.

Tunosoii BapuanT PI'P (TK4) mo teme: «MaTremaTH4ecKasi CTATHCTHKA)

1. 3arucarb naHHbIe HAOIIOAEHUS COTJIACHO MOJTYYEHHOMY 3aaHHIO.

2. BBIMONHUTE CBOAKY NaHHBIX HAOOIEHHS U IIOCTPOUTD CTATUCTUYECKOE PacIpeNieIeHNe BbI-
Oopku.

3. IlocTpouTth noJurox u rucrorpammy. I1o By rucTorpaMmel (MITH MOJIMTOHA) BBIIBUHYTh T'H-
MOTE3Y O 3aKOHE pPaclpeneeHUs] UCCIEAYEeMOH Cy4ailHON BEJTUYUHBI.

4. BbIMUCIIUTD OCHOBHBIEC CTATUCTHYECKHE MTOKA3aTEIH: BHIOOPOUHYIO CPEIHIOI0, BEIOOPOYHYIO
IUCTIEPCHUIO, CPEAHEee KBaAPATHUECKOE OTKIIOHEeHHE U Ko3(pduumeHT Bapuaunu. s Hopmab-
HOTO pacrpesiesieHnss HallTH MoKa3aTesu Mep KOCOCTH U KPYTOCTH.

5. BerucauTb OmUOKH MOJYYEHHBIX CTATUCTHYECKHX MOKa3aTenel 1 OLIEHUTDb UX JTOCTOBEPHOCTD
Ha 5 %-HOM ypOBHE 3HAYMMOCTH.

6. IlpoBeputs 1o kputepuro cornacus [Iupcona (kpurepuro XZ) BBIJIBUHYTYIO TUIIOTE3Y O 3aKOHE
pacripenenenus. ITocTpouTs rpaduk TeoOpeTHIeCcKOl TNIOTHOCTH PaCpeaeICHHUSI.

7. J1s HOpMaJIbHOTO paclpesesieHusl HalTh JOBepUTENbHbIE UHTEPBaJbl CPEAHEr0 3HaAUeHN,
CPEIHEro KBaApaTHUECKOTO OTKJIOHEHUS U KO3 PUIINEHTa BApHUALIIH B Te€HEPATbHON COBOKYII-
HOCTHU Ha 5 %-HOM ypOBHE 3HAYMMOCTH.

8. IIpoBecTn aHanu3 pe3yabTaTOB U CEJIATh BBIBOABL

10 3 13 7 8 3 7 6 5 6
9 5 6 11 10 10 6 12 10 7
4 11 4 6 5 4 6 5 7 10
6 2 9 3 9 7 13 9 4 3
10 7 5 10 12 6 9 6 8 6
6 8 6 9 8 11 12 6 8 5
4 12 7 12 7 5 4 15 5 7
9 6 4 5 2 7 8 3 7 8
9 5 15 8 11 15 7 8 9 4
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10 14 8 6 5 6 9 10 9 13
8 4 8 14 9 8 4 9 6 2
9 6 10 5 3 14 6 3 8 7
6 9 6 10 3 11 7 4 13
4 10 2 8 6 7 6 8 10 4
12 5 6 10 12 10 11 10 9 8
7 5 4 8 4 7 13 9 7 5
11 7 9 8 3 7 2 8 5 8
4 9 5 7 7 5 9 4 7 11
13 2 9 11 10 14 8 7 14 5
5 8 13 4 12 4 13 11 8 12

HNK->x3amen

3aounas ¢opma o0yueHus

OueHouHble CpeaCcTBa IJIsI KOHTPOJS YCIEBAEMOCTH MO JUCHHIUIMHE COAEPXKAT ONHY KOHTPOJIb-
HYIO paboTy, cocTosimyro u3 13 3amanuii, KOTOpbIe BLIOUPAOTCS COTJIACHO Mmudpa U3 yueOHOro nocodust
IUTSL CTYZIEHTOB 3a04HOM (POPMBI O0yUYEHUSI.

Ilepeuerp BapHaHTOB 3aHaHUN KOHTPOJBHOH palOThI, METOAMKA €€ BBIIOJHEHUS M HEOOXOanMast
JUTEpaTypa MPUBEIEHBI B METOANYECKUX YKA3aHUAX Ul HATMCAHUS] KOHTPOJIbHOM paboThI (11.6,Ne2.3)

HK-3x3amen
TunoBoi BAPUAHT 3a1aHUI KOHTPOJILHOH PadoThI

1. Ilo npuBenEHHBIM AAHHBIM COCTABBTE CUCTEMY YPABHEHUH, KOTOPYIO PELINUTE C HCIIONBb30BAHUEM
dbopmyn Kpamepa.

depMepcKoe XO35IMCTBO pacnoiaraeT OpoLIaeMON NallHel, Ha KOTOPOU MPEeaIoaraeTcs Belpa-
IIMBATh KaMyCTy, KapTo(ellb 1 MHOTOJIETHHE TPAaBhl HA CEHO. 3aTPaThl PECYPCOB U BBIXOZ BaJIOBOH MPO-
OYKLWHU B IEHE)KHOM BbIpakeHUH Ha | ra mpusenens! B Tabnune. Onpenenure 1aH nocesa KyJibTyp,
OOIIYyIO TJIOLIA/b MAIIHU U BEIYUCINTE 00BEM BaJIOBOH MPOAYKLNHU B IEHE)KHOM BBIPAKEHUH, KOTOPBIH
NOJy4HT (PepMEPCKOe XO3SIHCTBO.

ITokazarenu Kanycra | Kaprodens Muoronernue | - Obuute
TPaBbI 3aTpaThI

3aTpatsl TpyAa, 4eia-. 10 8 2 62
3aTpatbl OPraHU4eCKHX 1 ) 1 15
ynoOpeHud, T.
Tekyiue 3aTpaTsl AeHEXK- 3 4 1 27
HBIX CPEJICTB, JCH. eIl
Brixon BasnoBoii npoayk- 100 55 10
IUH, IeH. €11,

2 Jans! BepmuHbl TpeyroabHuka ABC. Halinure: 1) ypaBHerune croponsl BC;, 2) ypaBHEeHHE Me-
muanbl CM, 3) ypaBHeHHE BbICOTHI AK.

Cnenaiite 4epTéx , eciu A(S, 1), B(l, - 2), C (— 4, 10)

3.Ilo 3amaHHBIM ypaBHEHHUSIM OIpeNeNUTe BUJ KPUBBIX U IOCTPOITE X, yKa3aB KOOPAMHATHI
BepwnH, (pokycos, neHrpa. [lpuBenure ypaBHEHHs aCUMITOT, AUPEKTPUCHL. BBIMUCINTE SKCIEHTPUCH-
teT. [y KaXaoi KpUBOH BBIOEPUTE U3 HTOrO MEPEUHs BCE, YTO K HEH OTHOCHTCSL.
a)x’* — 49)° = 196 6)x* + 3>+ 10x + 12y +45=0
B)y=4x"+8x—5 r) 4x* + 49y = 49
n)3x2—2y=O e)xy=-—15
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4 HalinuTe yka3aHHbIE IPEIEIIbL.

2x7 =3x° +4x -1 . 2x2+3x-2 mn‘Bx—z—z
XQW3x2@x6—3x3+ﬂ—2x8’ x—>23x24+2x—-8  x52 x2_4

5.HaiinuTe MpOU3BONHYIO Y 'KQXKIOHW U3 AAHHBIX (YHKIHH.

ctgx

()
arcsin| —
5

b) y=Inarcsin2 x-cosv 3 x—1
c)x3+xy2+y3=a3

a)y=

x=tgt?
dyy
y=t*<-5
6.Hainure HeonpenenEéHHbIe HHTErPaJbl.
2 S5x
X 2
a) [———=dx; b) [——dx; ¢) [(2-3x)sinxdx; d) [ —————dx
== I j(2-3x) e

7.BprauciauTe onpeneaéHHblil HHTErpai ¢ IOMOILIBK METOA 3aMEHBI IEPEMEHHOM.
} x4+ 2dx
0 X

8.C oMo1bI0 ONpeeIEHHOr0 UHTerpaja BbIYUCINUTE IOIalb, OTPAHUYEHHYIO 3aJaHHBIMU JIHU-
HusaMmu. Crenante 4epTéex.

y:x2—4x+6, y=—x+6

9 Hafinute: a) yacTHbIi nHTErpan nudepeHInaTbHOTO YPaBHEHUS IEPBOTO MOPSIAKA C pa3nes-
IOLITMMHUCS] IEPEMEHHBIMH, YAOBJIETBOPSOLINI YKa3aHHBIM HaYaJIbHBIM YCJIOBUSIM, b) o01mee pemenue
nuHelHoro nuddepeHnnanbHOro ypaBHEHHS MEPBOTO MOPSIIKA.

a)y 9+ 2 dx—( y+x2 y)dy=0, y(0)=5. b) y'+2 xy=e =% cos2x .
10.Haiigure obmue pemenns nudhepeHInaIbHbIX YPaBHEHHI BTOPOTO MOPSIIKA.
Y =2y =18x% +2

11.Ha 9 BakaHTHBIX MECT 10 ONPEAENEHHON CIIEIMATBHOCTH NMPEeTeHAYIOT 15 6e3paboTHBIX
CIELHUAIMCTOB, COCTOSLINX Ha YUETE B CITY)KOE 3aHITOCTH, M3 KOTOPBIX 9 keHITUH. KakoBa BEpOATHOCTD
TOTO, YTO B YMCJIO OTOOPAHHBIX MOMAAYT 4 KEHITUHBI?

12. Tpoe cTtyneHToB, o0y4asch B PocToBe, MOTyT BO3Bparuarhecsi 1oMoii , B HoBouepkacck, 1mdo
aBToOycoM, Jnbo snektpuukoil. Ilepsoiii crynent B 1/3 ciydaeB e3nut Ha aBTOOyCe, B 2/3 - Ha 3JIeK-
TpHUUKe, BTOPOH - B 25 % Ha aBTOOYyCE; Tperuii - B 40% Ha aBToOyce. HaliTi BEpOATHOCTD TOTO, YTO: &)
TOJIBKO JIBOE U3 HHUX TIOEAYT aBTOOycOM; 0) BCe Tpoe MOSAyT Ha SJEKTPUUIKe?

13.Cnyualinas BenuunHa X 3a/1aHa psoM pacnpeneneHus. Haiinure maremaTudyeckoe oxxuaa-
Hue M [X], aucnepcuro D [X] u mocTpoiiTe MHOTOYTOIBHUK paclpenesieHus CydaiHON BeTMUUHBI X,
BITMCAB MPEIBAPUTENLHO B TAOJIHIY HEJOCTAIOIYIO BEPOSTHOCTb.
X 5 7 10 12

P 0,2 ? 0,3 0,1

2 2

IlonHblil (OHA OLEHOYHBIX CPEACTB, BKJINYAKWIIHHA TEeKyIIHH H NPOMEKYTOYHBIH KOH-
TPOJib YCIIeBAEeMOCTH NPHUBeAeH B IPUJIOKEHHH K padoueil mporpamme.
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3. I'mypman, B.E. Teopust BeposTHOCTEH 1 MaTeMaTnvyeckast CTaTUCTHKA. Y4el. mocobue anst Oa-
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4. I'mypman, B.E. PykoBOICTBO K pelIeHHUI0 3a1a4 10 TEOPUU BEPOSITHOCTEN U MATEMATUIECKOU
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BacunbeBa; HoBouepk. roc. mesuop. akan. - HoBouepkacck, 2012, — 104 ¢. (60 3k3.)
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file:///I:/%D0%A0%E2%80%BA%D0%A0%D1%91%D0%A1%E2%80%9A%D0%A0%C2%B5%D0%A1%D0%82%D0%A0%C2%B0%D0%A1%E2%80%9A%D0%A1%D1%93%D0%A1%D0%82%D0%A0%C2%B0/%D0%A0%D1%9B%D0%A1%E2%80%A1%D0%A0%D0%85%D0%A0%D1%95%D0%A0%C2%B5/%D0%A0%D1%9A%D0%A0%C2%B5%D0%A1%E2%80%9A%D0%A0%D1%95%D0%A0%D2%91%D0%A0%D1%91%D0%A1%E2%80%A1%D0%A0%C2%B5%D0%A1%D0%83%D0%A0%D1%94%D0%A0%D1%91%D0%A0%C2%B5%20%D0%A1%D1%93%D0%A0%D1%94%D0%A0%C2%B0%D0%A0%C2%B7%D0%A0%C2%B0%D0%A0%D0%85%D0%A0%D1%91%D0%A1%D0%8F/2012/%D0%A0%E2%80%BA%D0%A0%D1%95%D0%A0%D1%96%D0%A0%D0%86%D0%A0%D1%91%D0%A0%D0%85%D0%A0%C2%B5%D0%A0%D0%85%D0%A0%D1%94%D0%A0%D1%95%20%D0%A0%D1%9B.%D0%A0%E2%80%BA.%20%20%D0%A0%D1%9A%D0%A0%C2%B5%D0%A1%E2%80%9A%D0%A0%D1%95%D0%A0%D2%91%20%D0%A1%D1%93%D0%A0%D1%94%D0%A0%C2%B0%D0%A0%C2%B7%D0%A0%C2%B0%D0%A0%D0%85%20%D0%A0%D1%94%20%D0%A0%C2%A0%D0%A0%E2%80%9C%D0%A0%C2%A0,%202012.doc
file:///I:/%D0%A0%E2%80%BA%D0%A0%D1%91%D0%A1%E2%80%9A%D0%A0%C2%B5%D0%A1%D0%82%D0%A0%C2%B0%D0%A1%E2%80%9A%D0%A1%D1%93%D0%A1%D0%82%D0%A0%C2%B0/%D0%A0%D1%9B%D0%A1%E2%80%A1%D0%A0%D0%85%D0%A0%D1%95%D0%A0%C2%B5/%D0%A0%D1%9A%D0%A0%C2%B5%D0%A1%E2%80%9A%D0%A0%D1%95%D0%A0%D2%91%D0%A0%D1%91%D0%A1%E2%80%A1%D0%A0%C2%B5%D0%A1%D0%83%D0%A0%D1%94%D0%A0%D1%91%D0%A0%C2%B5%20%D0%A1%D1%93%D0%A0%D1%94%D0%A0%C2%B0%D0%A0%C2%B7%D0%A0%C2%B0%D0%A0%D0%85%D0%A0%D1%91%D0%A1%D0%8F/2012/%D0%A0%E2%80%BA%D0%A0%D1%95%D0%A0%D1%96%D0%A0%D0%86%D0%A0%D1%91%D0%A0%D0%85%D0%A0%C2%B5%D0%A0%D0%85%D0%A0%D1%94%D0%A0%D1%95%20%D0%A0%D1%9B.%D0%A0%E2%80%BA.%20%20%D0%A0%D1%9A%D0%A0%C2%B5%D0%A1%E2%80%9A%D0%A0%D1%95%D0%A0%D2%91%20%D0%A1%D1%93%D0%A0%D1%94%D0%A0%C2%B0%D0%A0%C2%B7%D0%A0%C2%B0%D0%A0%D0%85%20%D0%A0%D1%94%20%D0%A0%C2%A0%D0%A0%E2%80%9C%D0%A0%C2%A0,%202012.doc
file:///I:/%D0%A0%E2%80%BA%D0%A0%D1%91%D0%A1%E2%80%9A%D0%A0%C2%B5%D0%A1%D0%82%D0%A0%C2%B0%D0%A1%E2%80%9A%D0%A1%D1%93%D0%A1%D0%82%D0%A0%C2%B0/%D0%A0%D1%9B%D0%A1%E2%80%A1%D0%A0%D0%85%D0%A0%D1%95%D0%A0%C2%B5/%D0%A0%D1%9A%D0%A0%C2%B5%D0%A1%E2%80%9A%D0%A0%D1%95%D0%A0%D2%91%D0%A0%D1%91%D0%A1%E2%80%A1%D0%A0%C2%B5%D0%A1%D0%83%D0%A0%D1%94%D0%A0%D1%91%D0%A0%C2%B5%20%D0%A1%D1%93%D0%A0%D1%94%D0%A0%C2%B0%D0%A0%C2%B7%D0%A0%C2%B0%D0%A0%D0%85%D0%A0%D1%91%D0%A1%D0%8F/2012/%D0%A0%E2%80%BA%D0%A0%D1%95%D0%A0%D1%96%D0%A0%D0%86%D0%A0%D1%91%D0%A0%D0%85%D0%A0%C2%B5%D0%A0%D0%85%D0%A0%D1%94%D0%A0%D1%95%20%D0%A0%D1%9B.%D0%A0%E2%80%BA.%20%20%D0%A0%D1%9A%D0%A0%C2%B5%D0%A1%E2%80%9A%D0%A0%D1%95%D0%A0%D2%91%20%D0%A1%D1%93%D0%A0%D1%94%D0%A0%C2%B0%D0%A0%C2%B7%D0%A0%C2%B0%D0%A0%D0%85%20%D0%A0%D1%94%20%D0%A0%C2%A0%D0%A0%E2%80%9C%D0%A0%C2%A0,%202012.doc
file:///I:/%D0%A0%E2%80%BA%D0%A0%D1%91%D0%A1%E2%80%9A%D0%A0%C2%B5%D0%A1%D0%82%D0%A0%C2%B0%D0%A1%E2%80%9A%D0%A1%D1%93%D0%A1%D0%82%D0%A0%C2%B0/%D0%A0%D1%9B%D0%A1%E2%80%A1%D0%A0%D0%85%D0%A0%D1%95%D0%A0%C2%B5/%D0%A0%D1%9A%D0%A0%C2%B5%D0%A1%E2%80%9A%D0%A0%D1%95%D0%A0%D2%91%D0%A0%D1%91%D0%A1%E2%80%A1%D0%A0%C2%B5%D0%A1%D0%83%D0%A0%D1%94%D0%A0%D1%91%D0%A0%C2%B5%20%D0%A1%D1%93%D0%A0%D1%94%D0%A0%C2%B0%D0%A0%C2%B7%D0%A0%C2%B0%D0%A0%D0%85%D0%A0%D1%91%D0%A1%D0%8F/2012/%D0%A0%E2%80%BA%D0%A0%D1%95%D0%A0%D1%96%D0%A0%D0%86%D0%A0%D1%91%D0%A0%D0%85%D0%A0%C2%B5%D0%A0%D0%85%D0%A0%D1%94%D0%A0%D1%95%20%D0%A0%D1%9B.%D0%A0%E2%80%BA.%20%20%D0%A0%D1%9A%D0%A0%C2%B5%D0%A1%E2%80%9A%D0%A0%D1%95%D0%A0%D2%91%20%D0%A1%D1%93%D0%A0%D1%94%D0%A0%C2%B0%D0%A0%C2%B7%D0%A0%C2%B0%D0%A0%D0%85%20%D0%A0%D1%94%20%D0%A0%C2%A0%D0%A0%E2%80%9C%D0%A0%C2%A0,%202012.doc
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Poccutickoit ®enepannun

MaTUBHOI1 AOKYMECHTAaLUK

NormaCS nHpOpMaLMOHHO-CITPaBOYHAS CHCTEMa B 00J1aCTH HOP- http://www.normacs.ru/

OdurmanbHeii caiit heepasbHOro areHTCTBa BOAHBIX PECYPCOB http://voda.mnr.gov.ru/

Hnpopmarmonno-npasosoii nopran TAPAHT .PY

http://www.garant.ru/

Cnpasounas cuctema Koncynpsrant Ilmoc

http://www.consultant.ru/

8.4 Meroanueckue yKa3aHusi 1Jis1 00y4al0MMUXCS M0 OCBOCHUIO THCHHILTHHbBI
1. IMonoxenune o Tekymiei arrectanuu ody4aromuxcs B8 HUMU JITAY [DnekTpoHHBIH pecypc]

(BBenmeHO B AeiicTBue mpuka3oM nupekropa Nell9 ot 14 mons 2015 r.) / HoBodepk. HHXK.-MENTHOp. UH-T
Houckoii 'AY .-Dnexrpon. naH.- HoBouepkacck, 2015.- Pexxum noctyma: http://www.ngma.su

2. Tunosble (OPMBI TUTYJIBHBIX JIICTOB TEKCTOBOH AOKYMEHTALIUH, BBIOJHAEMON CTYACHTaMH B
yaeOHOM mponecce [DaekTponHbii pecypc] / HoBouepk. unxk.-menuop. uH-T Jlorckoi [AY . -DnekTpoH.
nas.- Hosouepkacck, 2015 .- Pexxum noctyna: http:/ www.ngma.su

8.5 Ilepevyens HH(OPMALHOHHBIX TEXHOJIOIHii, HCOJIb3yEeMbIX NMPH OCYLIECTBJIEHHH 00pa3oBaTe/ib-

HOro mpouecca, NPpOorpaMMHOro ofecreyeHHsl, COBPeMEHHbIX NMPOo(ecCHOHANBHBIX 0a3 JaHHBIX H HH(pOpMAa-

IHOHHBIX CIPABOYHBLIX CHCTEM, AJISA OCBOCHUSA oﬁyqa}omnMncu AUCHHIIJINHbI

HaumeHnoBaHue pecypca

PexBusutel norosopa/ Pexum gocryna

000 «HekcMenna»

JHorosop Ne 008-01/2017 o6 okazanuu uapopma-
HUOHHBIX ycuyr oT 19.01.2017 r.mo 10.01.2018 r.

000 «HexcMenua»

Jorosop No 216-12/15 06 oka3aHnn HHPOPMALMOHHBIX YCIYT
o1 19.01.2016 r. 0 19.01.2017 1.

000 «M3marenncrBo Jlanby

JHorosop Ne 575 Ha okasaHue yCayr mo npeaocTaBJie-
HUKO A0CTylla K SJCKTPOHHBIM  H3JaHUAM  OT
14.06.2016 r. mo 13.06.2017 r.

000 «M3marenncrBo Jlanby

Jorosop Nel Ha okazaHue ycayr mo NpenoCTaBICHUIO
JOCTyMNa K BJIEKTPOHHBIM m3faHusMm ot 17.02.2017 r.
no 20.02.2018 r.

000 «M3marenncrBo Jlanby

Jorosop Ne5 Ha oOkazaHue yCiyr Mo npenocTaBiie-
HUIO JOCTyla K SJCKTPOHHBIM H3JaHUAM OT
20.02.2016 r. mo 20.02.2017 r.

000 «M3marenncrBo Jlanby

Jorosop Ne 1723 na oOkasaHue yciayr no npeno-
CTaBJICHUIO OOCTyIla K 3JICKTPOHHBIM HU3JaHUAM OT
14.12.2016 r.mo 13.06.2017 r.

000 «M3narenncrBo Jlanby

Jorosop Ne 557 Ha oka3aHue yCayr Mo npeaocTaBJie-

HUKO JOCTyla K DJIEKTPOHHBIM U3JaHUSAM  OT
19.05.2017 r. no 18.05.2018 r.

IlepeyeHb JIMLEH3MOHHOT0 MPOrPAMMHOIO
of0ecneyeHHs

PexBH3HUTHI MOATBEP/RAAIIECI0 JOKYMEHTA

IIporpammuas cucrema st OOHapy KEHUS TEK-
CTOBBIX 3aMIMCTBOBAHMI B Y4€OHBIX M HAYYHBIX
padorax «Anturuaruat. BY3» (untepHer Bep-
cusi)

Monynab «IIporpaMMHBIN KOMIUIEKC MOUCKA TEK-
CTOBBIX 3aMMCTBOBaHUMN B OTKPBITBIX UCTOUHHU-
Kax CeTU UHTEPHET»

JIuuensuonnslii forosop Ne 23 ot 19.01.2016 r.
3A0 «Anru-Ilnaruary (¢ 19.01.2016 r. mo
19.01.2017 ).

JIuuensuonnslii forosop Ne 41 ot 20.01.2017 r.
3A0 «Anru-Ilnaruary (¢ 19.02.2017 r. o
18.02.2018 ).

MicrosoftOV. (IIpaBorcoap30BaHUSTIPOTPAM-
MbiIsiOBM Desktop Education ALNG

Cybmuuensuonnsiii gorosop Ne 53827/PHJ1743
ot 22.12.2015 r. 3A0 «CodrJlatin Tpeiiny (¢
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LicSAPk OLV E 1Y AcademicEdition Enter- 22.12.2015r. m0 22.12.2016 1.).
prise (MS Windows XP,7,8, 8.1, 10; MS Office | Cybmuuensuonnsiii norosop Ne 13264/PHJI5195
professional; MS Windows Server; MS Project | o1 22.12.2015 r. 3A0 «Cod¢1JIaita Tpetin» (¢
Expert 2010 Professional) 22.12.2015r. m0 22.12.2016 ).
Cy6mmnuensunonnsiii norosop Ne Tr000131808 ot
19.12.2016 r. AO «CodrJIaitn Tpeiin» (¢
19.12.2016 1. 10 29.12.2017 1.)
Cy6mmnuen3unonnsiii norosop Ne Tr000131826 ot
20.12.2016 r. AO «Co¢rJIaita Tpeiin» (¢
20.12.2016 1. 10 29.12.2017 1.)
Cy6mmnuensunonnsiii norosop Ne Tr000131837 ot
21.12.2016 r. AO «Co¢rJIaita Tpeiin» (c
21.12.2016 1. 10 29.12.2017 1.)
Cy6mmnuensunonnsiii norosop Ne Tr000131849 ot
23.12.2016 r. AO «Co¢rJIaita Tpeiin» (¢
23.12.2016 1. 10 29.12.2017 1.)
Cy6mmnuen3unonnsiii norosop Ne Tr000131856 ot
26.12.2016 r. AO «CodrtJIaitn Tpeiin» (¢
26.12.2016 1. 10 29.12.2017 1.)
Cy6mmnuensunonnsiii norosop Ne Tr000131864 ot
27.12.2016 r. AO «Co¢rJlaita Tpeiin» (¢
27.12.2016 1. 1029.12.2017 1)

9. OHUCAHHUE MATEPHAJIBHO-TEXHHUYECKOW BA3bI, HEOBXOJJUMOM I
OCYHECTBJIEHUA OBPA30OBATEJIBHOT'O NPOLECCA IO AMCHUIIVIMHE

Jlexyuonnsie 3anamus npoGoOAMcst 6 ayoumopusx 06ueco no1b306aHUs, OCHAUEHHBIX CHeyl-
AanbHOIl Mebenvlo, OOCKOH, U M.N., NPU HEOOXOOUMOCIU AYOUMOPUSL OCHAUAEMCSL NEPEHOCHBIMU MYTbmU-
MEOUTIHBIMU CPeOCMBAMU (IKPAH, NPOEKMOP, AKYCmu4eckdas cucmema): ayo.228.

Ilpaxmuueckue 3aHAMUATIPOBOIATCS B CIIELHATM3UPOBAHHBIX ayIUTOPHSIX

ayn. 2229 na 36 mocamouHbIX MecT, | pabouee MeCTO mpemomaBaTeNs, AOCKa;, y4eOHO-
HArJSIIHbIE 1TOcOOUs (AeMOHCTPALMOHHBIE IUIAKATHI), TUAAKTHYECKHE MaTepuaibl MO TeMaM, y4eOHO-
METOIMYECKHE MMOCOOUST; YePTEKHbIE HHCTPYMEHTBI

ayn. 2401 (Ha 25 MOCaIOYHBIX MECT) C BBIXOJOM B C€Th - YKOMIUIEKTOBAHO CIEHATU3UPOBAH-
HOW MeOeNbI0 U TEXHHUECKUMH CPENCTBAMH OOYYEHHUs, CIYKAIlUMHU Uil TPENCTaBICHUs] HHPOpPMaLUU
ayauropun: komnberotep Imango Flex -9 mr., Monurop 17°° XKK; Komnetorep Imango Flex — 1mr.; Mo-
Hutop 19 JKK-1 wr.; [puntep Canon FC — 228 — 1wt IlepenocHoii sxpan ( Dinon Tripol MW 22m *
2,2 m), HoyTOyK Samsung R720-FS-02 u nmpoextop Aser X1261-1 it

Obyuarommecss U3 YMCa JIUL C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsi 0O€CIieueHbl evaT-
HBIMHU U (MJIM) 3JIEKTPOHHBIMU 00Pa30BaTENbHBIMU pecypcamu B (fOpMax, afanTHPOBAHHBIX K OrpaHU4e-
HUSIM UX 3I0POBBSI.

10.0COBEHHOCTHU OPIrAHU3AIIMMU OBPA3ZOBATEJBHOI'O IHIPOHECCA IIO
JUCHUIVIMHE JJ11 THBAJIWJI0B U JINI C OT'PAHUYEHHBIMU BO3SMOKHOCTAMHU
CopneprxaHue AUCLUIUIMHBI M YCJIOBUS OpPraHM3alUU OOYYeHUs Ui OOy4aroIuXcs ¢ OrpaHUYCH-
HBIMH BO3MOXKHOCTSIMH 3/I0POBbSI U MHBAJHOB KOPPEKTHUPYIOTCS MPHU HAJIMYUU TaKUX OOYYarOIUXCS B
COOTBETCTBUH C WHAMBHAYAJIBHOH MPOrpaMMoll peadMInTaluy WHBAJINA, a TaK K€ METOAMYECKIMH pe-
KOMEHJALMSAMHU 110 OpraHu3anuu o0pa3oBaTeIbHOrO Ipouecca A1 00y4deHnsl MHBAIUAOB U JIUI] C Orpa-
HUYEHHBIMU BO3MOKHOCTSIMH 37JOPOBbsI B 00pPa30BaTENbHBIX OPraHU3aLUsAX BbICIIEro 00pa3oBaHUs (YTB.
Muno6pHayku Poccun 08.04.2014 NeAK-44-05 Ba), [TonokeHneM O METOIWKE CLIEHKH CTEIIEHH BO3-
MOYKHOCTH BKJIFOUEHHUS JIUL C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbsSI 1 MHBAJIUIOB B 00Immii obpa-
3oBarenbHbI nporecc (HUMU, 2015); ITonoxennem o0 oOy4eHHH JIUL C OTPAHHYEHHBIMH BO3MOXKHO-
CTSIMU 370pPOBbS M MHBAIMIOB B HoOBOuUepkacckoM HMHXKEHEepHO-MenuopatuBHoM uHcTUTyTe (HHMMU,

2015).
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11. JOMOJIHEHUA U U3MEHEHUA B PABGOYEH ITPOT'PAMME
B pabouyro nporpammy Ha 2017 - 2018 y4eOHBIN ro BHOCITCS U3MEHEHHSI - OOHOBJIEHO U aKTya-
NU3UPOBAHO COMEP KaHKE CIENYOLINX Pa3neIoB U NOAPa3nenoB padboueil mporpaMmsl

6. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEUEHUA JJIA
CAMOCTOSATEJIBHOU PABOTHBI OBYUYAKROWMUXCH (npueooamca yuebnwvie, yuedbHo-
MemoouydecKue GHympuey308cKue u30anus)

1. Metoauueckue yKazaHHS N0 CAMOCTOSTCIBHOMY H3VUCHUIO AWCLUILTHHBL | JICKTPOHHBIA pecype|
(mpHHATB y4eOHO-METOANYCCKUM COBETOM HHCTHTYTa MpoTokoa Ne3 ot 30asrycra 2017r.) / HoBouepk. HHX.-
meauop. uH-T Jouckoii 'AY . — Dnexrpon.nan. — Hoeouepkacck, 2017. — Pexum goctyma: http:/www.ngma.su

2. MeToaudeckne PEKOMCHAAUNMK MO OPraHMU3AIMK CAMOCTOITEIbHON padoTel odyuaromuxcs 8 HUMU
HAT'AY [aextponHBIl pecype] : (BBed. B AckcTeHe npukazoM gupekropa Nel06 ot 19 urons 2015r.) / Hosouepk.
K. -Menuop. uH-T Jouckoi I'AY .-Onektpon. nax.- HoBouepkacck, 2015 .- Pexum goctyna: http://www.ngma.su

2. bamusik, ©.M. Maremaruka [Texct| : ¢0. 3a1a4 u yIpa>KHCHHIA AT CTYA. BCEX 00pa3. HampaBil. 04. U
3a04. GopM obyueHus. B 6 u. Y.1 : Jluneiinag u BexropHas anredpa. Anamuruueckas reomerpust /M. M. bam-
nik, A. H. Bpycennos ; HoBouepk. roc. menmop. akan. - Hoeouepkacck, 2013. - 79 ¢. (35 3x3.)

4. bamusik, ©.M. Maremaruka [ aeKTpoHHBIH pecypc] : ¢0. 3a1a4d U yIpasKHCHUH A1 CTY. BCEX 00pa3.
HaIpaB/1. 04. u 3a04. hopm oOyucHust. B 6 u. U.1 ; Jluneiinas u BekropHas aiareOpa. AHaTUTUISCKAs reoMeTpust /
N. M. bauusk, A. H. bpycennos ; HoBouepk. roc. menuop. akaa. - QnekTpoH. aaH.- HoBouepkacck, 2013, —
KM, PDF; 1,05 MB. — Cucrem. tpebosanus - IBM PC/ Windows 7. Abode Acrobat 9. — 3arn. ¢ skpana.

5. Kpasuenko, H M. Maremaruka [Texcr] : ¢6. 3agau n ynpaxkaenuit. B 6 4. Y. 2: BeeaeHue B MaTeMaTu-
ueckuit ananus. [Ipexenst. [Ipoussonuas. / HU. Kpasuenko;, Hosouepk. roc. memuop. akas. — HoBodepkacck,
2014. - 93 ¢.(60 5k3)

6. Kpasuenko, HW. Maremaruka. Beenenue B maremaruucckuii ananus. [Ipeaenst. [Ipoussonuas [Jnek-
TpOHHBIH pecypc|: cOopHuk 3amau u yonpaxkunenuii / HU. Kpasuenko; HoBouepk. roc. Menuop. akax. — nNEeKTpoH.
maH. - Hooueprkacck, 2014, — XKM/J1; PDF; 6,16 Mb. — Cuctem. tpeboBanus: IBM PC/ Windows 7. Abode
Acrobat 9. — 3aru. ¢ sxpaHna.

7. Porosuna, FO.C. Maremaruka [Teker|: cOopHuk 3ama4 u ynpakaeHuid B 6 4. Y. 3 MaterpansHoe ucuric-
aenue / HO.C. Porosuna, H.M. Kpasuenko; Hoouepk. roc. memuop. akan. — Hosouepkacck, 2013. — 104 ¢. (50
3K3.)

8. Porozuna, }0.C. Maremaruka [nekTpoHHBIN pecype]|: cOOpHUK 3a1a4 u ynpaxsaeHuH B 6 u. Y. 3 UnaTe-
rpaipHoe ucuncienue / F0.C. Porosuna, H M. Kpasuenko; HoBouepk. roc. meauop. akan. - DnekrpoH. aax.- Ho-
Bouepkacck, 2013. — XKMJI; PDF; 1,1 Mb. — Cucrem. tpeGosanus : IBM PC/ Windows 7. Abode Acrobat 9. —
3arn. ¢ 3kpaHa.

9. Jlorsunenko, O.JI. Maremartuka [Tekcr]: cOopHUK 3a0a4 U YIPAKHEHUH T CTYICHTOB BCEX 00pa3oBa-
TCJPHBIX HAMTPABJICHUH OYHOU 1 3a0uHOU popm oOyucHus: B 6 u. Y. 4: uddepenuunansusiec ypasueuus / O.J1. Jlo-
reuHeHKO, ML.E. Bacumeesa, bpycennos A.H., baprimunkosa E.B.; HoBouepk. roc. memuop. akax. — Hoeouep-
Kkacck, 2013. — 51c. (50 »x3.)

10. Jloreunenko, O.JI. MatemaTuka [ DACKTPOHHBIN PeCYpC]|: COOPHHUK 33424 U YIPAXKHCHHUHA AT CTYACH-
TOB BCEX 00Pa30BaTCIbHBIX HAMIPABICHUIH OYHOU U 3a04HON dopM oOyueHus: B 6 4. U.4: uddepeHuuansHbie
vpasuenns / O.J1. Jlorsunenko, M.E. Bacunsesa, bpycennos A H., bapeimankosa E.B.; Hosouepk. roc. memmop.
akan. - JmekTpoH. aaH.- Hosouepkacck, 2013, — JKMJI; PDF; 1,05 Mb. — Cuctem. tpeGosanus : IBM PC/
Windows 7. Abode Acrobat 9. — 3arn. ¢ 3kpaHa.

11. bapsiunukosa, E.B. Matemaruka [ Teker|: cOopHuk 3axau u ynpaxkaeHui B 6 4. Y. 6 Teopus Bepodr-
HOCTCH U MAaTeMAaTHUYCCKas CTaTuCTHKA. [{71st Ty, BCex 00pa30BaTe/IbHBIX HATPABICHUI OYHOM U 3a049HON (HopM
obyuenus / E.B. bapsiiuankosa;, HoBouepk. roc. meauop. akad. — Hosouepkacck, 2013, — 95 ¢. (75 3k3)

12. bapsinaukosa, E.B. Matematuka [ DnekTpoHHbIH pecypc|: cOOpHUK 3a1a4 U yapaskHeHuii B 6 1. Y. 6
Teopust BepoaTHOCTEH U MaTeMaTHUIECKas CTaTUCTUKA. 71 ¢Ty . BCeX 00pa30BaTeIbHBIX HANPABICHUH OYHOH H 3a-
ouHoit ¢opm obyuenws / E.B. bapeimaukosa; Hosouepk. roc. Memiop. akaa. - Jnektpo. nas.- HoBouepkacck,
2013. - KM/JI; PDF; 1,0 Mb. — Cucrem. TpeGosanus ;. IBM PC/ Windows 7. Abode Acrobat 9. — 3arn. ¢ s3xpana
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13. bammnsix, 1. M. Maremaruka [Tekct]: yue0. mocobue st cTya. 3a04. popmer 00y4. BCex
Hanpasyienuii / U.M. bamnsik, O H. Macnak; Hosouepk.unx. meiuop.un-T JAII'AY. — HoBouepkacck,
2017. - 190c. (45 3x3.)

14. bamnsik, 1. M. Maremartuka [ QeKTpOHHBIH pecypc]: yued. mocodue mist CTya. 3a04. GOpMBI
o0yu. Bcex Hampasienuii / .M. bamusik, O.H. Macnak; HoBouepk. urk. menuop. ue-t JIIAY — Hoso-
yepkacck, 2017. —Dnekrpon. nan.- HoBouepkacck, 2017. — JKM/I; PDF; 4,18 Mb. — Cucrem. TpeboBa-
Hus . IBM PC/ Windows 7. AdobeAcrobat 9. — 3ari. ¢ sxpaHna.

15. Porosuna, }0.C. MaremaTuka [D1eKTpOoHHBIH pecypc] : ¢0. 3a1a4 1 yrpakHeHUH [J1s1 CTYI.
BCeXx 00pa3. Hampasil. o4. U 3a04. popm 00y4.] B 5 4. U.2 : Beenenue B maTemarudeckuii aHanus. [Ipene-
ael. [Ipoussonnas / E. B. bapeimaukosa [u ap.] ; HoBouepk. nnx.-menuop. un-1 Jlonckoit 'AY ; mon
pen. FO.C. Porosunoii. - HoBouepkacck, 2017. - XKML, PDF; 3,82 Mb.

16. Porosuna, }0.C. Marematuka [DnekTpoHHbIH pecype] : ¢b. 3agad u ynpakHeHUH [IIs CTy .
BCex o0Opa3. Hampasyl. o4. 1 3a04. (popm 00yu.] B 5 u. U.1 : JluneliHas u BeKTOpHAs ajredpa, aHATUTHYE-
ckas reomerpust / E. B. bapenunukosa [u np.] ; HoBouepk. nnx.-menuop. uH-t JJonckoit AV ; non pen.
FO.C. Porosunoii. - DnektpoH. nas. - Hosouepkacck, 2017. - JKM/L; PDF; 1,85 Mb.

17. Porosuna, }0.C. MaremaTuka [D1eKTpOoHHBIH pecype] : ¢b. 3a1a4 1 yrpaskHEHUH [ 1S CTYA.
Bcex 00pas. Hampasil. o4. u 3a04. opm 00y4.] B 5 u. U.3 : UaTerpanbHoe ucuncnenue / E. B. BapbiHu-
koBa [u ap.] ; HoBouepk. unxk.-menuop. uH-T Jonckoi I'AY ; mox pen. HO.C. Poro3unoii. - 21€KTpoH.
naH. - HoBouepkacck, 2017. - XXM/I; PDF; 3,06 Mb.

18. Porosuna, 0.C. MaremaTuka [D1eKTpOoHHBIH pecypc] : ¢b. 3a1a4 1 yrpaskHEHUH [J1s1 CTY.
BCeX 00pa3. HampasiL. o4. U 3a04. popm 00yu.] B 5 u. U4 : [Iudpdepenunansunie ypasHenus / E. B. ba-
priltHUKOBA [U Ap.] ; HoBouepk. unk.-menuop. un-1 Jonckoii I'AY ; mox pen. ¥O.C. Porosunoii. - Dnek-
TpoOH. naH. - Hosouepkacck, 2017. - 2KMJI; PDF; 3,87 Mb.

19. Porosuna, }0.C. MaremaTuka [D1eKTpOHHBIH pecypc] : ¢b. 3a1a4 1 yrpakHeHUH [ 1S CTY.
Bcex 00pas3. Hampasil. 04. u 3a04. hopm 00y4.] B 5 u. U.5 : Teopust BeposSTHOCTEH 1 MaTeMaTHIECKasT
craructuka / E. B. Bapbimankosa [u np.] ; HoBouepk. unx.-menuop. uH-T JloHckoit TAY ; mox pen.
FO.C. Porosunoii. - DnektpoH. nax. - Hosouepkacck, 2017. - JKM/L; PDF; 3,87 Mb.

20. bapeirankosa, E.B. Maremaruka. JInneitHast u BeKTOpHast airedpa, aHATUTHYECKAsi TEOMET-
pusi. Beenenne B matemaruueckuii ananms. [Ipenensr. I[lpoussogHas [DaekTpoHHbIN pecypce] : ¢O. 3ana4
U yrpaskHeHuH [nist 6akamaBpoB Becex o0Opas. Hampasil. od. v 3a04. popm oOyu.]. U.1/ E. B. bapeimnuko-
Ba [u ap.] ; HoBouepk. unxk.-menuop. uH-T JoHckoit 'AY ; mox pen. FO.C. Porosunoii. - HoBouepxkacck,
2018. - )KM/JI; PDF; 3,76 Mb.

21. Maremaruka. JInHeiHas 1 BEKTOpHAs ajireOpa. AHAIUTHYECKasi TeOMETPUs [ JIEKTPOHHBIN pe-
cypc] : MeTon. yka3. K BeIM. pacu.-rpad. pabotsl mist Oakanaspos I kypca o4. popmbr 00yd. BCeX HampasiI.
/ HoBouepk. urk.-menmuop. uH-T J{orckoii 'AY, xad. BuMBP ; coct. M.B. Ky3nenosa, U.M. bansik,
O.H. Macnak. - OnekrpoH. aaH. - HoBouepkacck, 2017. - XKM/I; PDF; 876 Mb.

7. ®OHJ ONEHOYHBIX CPEJICTB [IsI KOHTPOJISI YCIOEBAEMOCTH W
MPOBEJAEHUSA  NPOMEXYTOYHOH  ATTECTALIMHM  OBYYAIOIIUXCA OO
AUCUUILINHE

Bonpoce! 1151 IPOBeieHNs] HTOTOBOI0 KOHTPOJIs B opMme 3aueTa
I kypc, lcemecTp

Bonpocel k 3auemy:
1. Marpuusl: onpefeneHue, pasmep MaTpULIbL.
2. PaBeHCTBO MaTpHuLl, BUABI MATPULL.
3. JIuHeliHble onepaluy HAaJ MaTPULAMH, UX CBOWCTBA. Y MHOKE€HHUE MAaTPULL, €r0 CBOMCTBA.
4. Tpancnonuposanue matpul. OOpaTHas MaTpuIa: ONpeneNeHre, TeopeMa CyIeCTBOBAHUS, MPABUIIO
HaxOXXAeHus (n=2).
5. Cucrembl nuHeiHbIX anreOpandeckux ypaBHermid (CJIAY): ompeneneHue, pelieHue, COBMECTHBIE,
HECOBMECTHBIE, ONPEACIICHHbIE, HEOPEAEIEeHHbIE, DKBUBAJICHTHBIE.
6. MarpuuHas 3anMcCh KBAaJPAaTHBIX CUCTEM JIMHEHMHBIX YPABHEHHUH, PELICHHE KBAAPATHBIX CUCTEM JIU-
HEMHBIX YPaBHEHUH C MOMOIIBIO 0OPaTHON MaTPHULIBL.
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7. Onpenenurenn BTOPOTO U TPETHETO MOpsAaKa (ONpeneneHue, paBuia BeIYHCIeHUs1). MUHOD U anred-
panveckoe AOMOIHEHHE.

8. Pemenne kBagpaTHBIX CUCTEM JIMHEHHBIX ypaBHeHHI 1o popmyiam Kpamepa.

9. BekTopsl: onpenenenue, MOayIb, HanpasieHue. Kinaccudukauus BekTopos. JIMHEHHbIE Onepauy Haj
BekTopamu. KoopnuHatsl Bektopa. JInHeiHbIe onepanny HaJ BEKTOPaMU B KOOPIUHATHOH (opme.

10. CxanspHoe mpou3BefeHHE IBYX BEKTOPOB: OIpeleseHHe, ero CBONCTBA. BbruncieHne cKalsipHOro
NPOM3BEICHUS B KOOPANHATHON (popMe. MexaHMUECKUI CMBICI CKaJSIPHOTO MPOU3BEICHMUS.

11. BekxTopHOE MpOU3BENECHHUE NBYX BEKTOPOB. ONpEAENICHHUE, CBOMCTBA. BhlMKCIeHHe BEKTOPHOIO Mpo-
U3BEACHUS B KOOpAMHATHON (opme. I'eomeTpruecKkuii 1 MEXaHUYECKH CMBICIbI BEKTOPHOTO TPOH3BE-
TEeHUSI.

12. CmemaHHOe TPOM3BENCHHE TPEX BEKTOPOB. OMNpENeNIeHHEe, BBIYUCIEHHE B KOOPAUHATHOH (opme.
I'eomMeTpudecKuii CMBICI CMEIIAHHOTO POM3BEACHHS. Y CIIOBHE KOMIUTAHAPHOCTH TPEX BEKTOPOB.

13. OOmee ypaBHeHue npsimMoil. MccnenoBanue oOuiero ypaBHEHUs! IPSMON. YpaBHEHHE MPSMOH C yT-
JIOBBIM KO3 PUIIEHTOM. Y paBHEHUE TPSIMOMN, IPOXOIALICH Yepe3 3aJaHHYI0 TOUKY B 33JaHHOM HaIpaB-
JeHn! (ypaBHEHHE MyYKa MPSMBIX). YpaBHEHHE PSAMOM, IPOXOIALICH Yepe3 1BE 3aJaHHbIe TOUKH).

14. BsamMmHOe pacrmojOKeHHEe ABYX MNPSMBIX Ha IUIOCKOCTH: YTOJI, YCIOBHE MapajuIeNbHOCTH, YCIOBHE
NEePIEHINKYITPHOCTH.

15. KpuBble BTOpOro mopsiika: onpenejeHue, odiiee ypaBHeHUe BTOpoi crenenn. OKpPy:KHOCTB. Orpe-
NelieHrne, KaHOHW4YeCcKoe ypaBHeHHe (BbiBoA). OCOOEHHOCTH OOIIero ypaBHEHHs] BTOPOH CTEMEeHU ISt
OTIpPeNeNICHUsS] OKPYKHOCTH.

16. Dnnurc: onpeneneHue, KAHOHUYECKOE YPABHEHHUE, TTOCTPOCHHE.

17. Tunepbona: ompeneneHne, KAHOHUYECKOE ypaBHEHHE. AcCHUMNTOTHI rurnepOonbl. PaBHOOOYHAsT TH-
nepOona.

18. ITapabomna: onpexneneHue, BBIBOJ KAHOHUYECKOTO ypaBHeHHs. Pa3nmunble GopMbl mapabosl, X Ka-
HOHUYECKHE YPABHEHUS, KOOPAMHATHI (POKYCOB, YPABHEHHSI TUPEKTPUC, YEPTEKH.

19. Omnpenenenue pynkunu y=f(x), ee o0nacTu onpeneneHus ¥ MHOKecTBa 3HaueHuil. CriocoOrl 3ana-
HUST QYHKIAH.

20. Ilpenen ¢yHKIMH, ero reoMerpudeckas uHTepnperanns. OMHOCTOpOHHME Tpenesbl PyHKunu. Teo-
PEMBI CYIIECTBOBAHUS M €AMHCTBEHHOCTH Tpenena PyHKLINH.

21. Tlpenen ¢pyHkuMu Ha OECKOHEYHOCTH, OECKOHEUHBIH npenen GyHKuH B Touke. IloHsaTus Geckoney-
HO MaJIbIX U OECKOHEUHO OOJNBINON (PyHKIUH U CBsA3b Mekay HUMH. CBOHCTBa OECKOHEYHO MaJbIX U Oec-
KOHEYHO OONbINNX (PyHKIIHIA.

22. OcHOBHasi TeOpeMa TEOPHH MPeAesIoB. Teopembl O mpeaeax.

23. Ilepsblil 1 BTOPON CHIELUATILHBIE IPEAETbL, CIEICTBU.

24. Omnpenenenue HenpepblBHOCTH (yHKIMHM y=f(X) B TOuke M Ha MHOecTBe. TOYKH pa3priBa U HX
kiaccudpukanus. HenpepbIBHOCTh 3JeMEeHTapHbIX (QyHKOHMHA. ApudMeTHdeckue Omnepanuyu Haj Herpe-
peiBHBIMU (pyHKIUsME. [Ipuparnenue aprymenTa u npupamenue ¢yHkunn y=f(x). Onpenenenue Henpe-
PBIBHOCTH (PYHKIIUH HA «S3BIKE TIPUPALIEHUN.

25. Omnpenenenue nponsBogHod ¢yHkmU y=f(x). Obmee npaBuiIo OTBICKAHUS MPOM3BOIHON. I'eomeT-
PUYECKUN U MEXaHUYECKUH CMBICI POU3BOJHOM.

26. VYpaBHEHHs KacaTeJIbHOH U HOPMaJIU K MJIOCKOCTH KpuBoi. HeoOxomumoe ycnosue nuddepeHupy-
emoctH. [Ipon3BonHas CioKHON (PYHKIIHH.

27. OcHosnble nipaBuia nupdepenuuporanus: y=U+V, y=7 -7, y=U/V.

28. BriBon dpopmyn nuddepeHIupoBaHH: y=SinX, y=COSX, y=tgX, y=CtgX, y=arcsinx, y=arctgx.

29. TlpousBogHast GyHKIMH 33JaHHOHN MapaMeTPUIECKH U HESBHO.

30. Muddepennman ynkunu y=f(x), ero ces3pb ¢ npupamenneM ¢pyHkuuu. [IpaBuno oteickanust aug-
depenumana. ['eomerpuueckuii cmbicn nuddepeniuana. MUaBaprnanTHOCTE hopMbl nuddepeHmana.

31. IIpoussoansie U auddepeHnnaTbl BHICIINX TOPIAKOB GyHKINH y=f(X). MexaHHUeCKUil CMBIC] BTO-
PO NPOU3BOJHOM.

32. Ilpasuio Jlonurans.

33. Bospacraromme, yorBarouiie GyHKIuU: onpeneneHus, sun rpagukos. HeoOxoammoe yciorue BO3-
pacranus (yoriBanusi) pynkuun y=f(x). locrarounoe ycnosue Bo3pactanus (yObIBaHUS) QYyHKIHH.

34. Ompenenenne ToOUukH MakcuMyma (MuHMMYMa) pyHkuu y=f(x). Heobxomumoe ycnoBue CyuiecTBo-
BaHMs SkcTpemyMa pyHKuuu y=f(x). OnpeneneHue KpUuTH4Ieckoil Touku 1-oro poxa. JlocrarouHsle ycio-
BUSI CYLIECTBOBaHMS dKcTpemyMma pyHkumu y=f(x). IIpaBuio OThICKaHUS WHTEPBAJIOB MOHOTOHHOCTH H
SKCTPEMYMOB PyHKLUUHU y=f(X).

35. Ompenenenne BBIMYKJIOCTH (BOrHYTOCTH) rpaduka ¢pyHkumu. Heobxomumoe ycioBHe BBITYKIOCTH
(BormytocTtH) rpaduka ¢ynkumu y=f(x). JlocraTouHble yCIOBHS BBITYKJIOCTH (BOTHYTOCTH) rpaduxa

bynkumnn y=f(x).
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36. Ompenenenne Touku neperunda. Heobxomumoe yciioBue CyInecTBOBaHMS TOUKH mepernda rpaduxa
¢ysakuu. OnpeneneHne KPUTHIECKONW TOYKH 2-0r0 poaa JlocTarodHble YCIOBUS CYIIECTBOBAHUS TOUKH
neperuda rpaduka Gyakorm. [IpaBuao OThICKaHHSI HHTEPBAJIOB BBITYKJIOCTH, BOTHYTOCTH U TOYEK Iepe-
ruba rpadpuka pyHkunun y=f(x).

37. AcUMOTOTHI KPHUBOW: OMpenesieHue, BUAbI ACUMIITOT. YPABHEHHUS BEPTUKAIBHBIX M HAKJIOHHBIX
ACHMIITOT.

Bonpockl 115l NPpOBEAEHUs HTOTOBOr0 KOHTPOJIs B dopMe IK3aMeHa
1kypc, 2cemecTp

Bonpocet k ak3ameny:
1. Onpenenenune nepBooOpasHON PyHKIMH, IeMMa O TiepBooOpasHbIxX. OnpeaeeHne HeopeaeIeHHOTO UHTe-
rpaja, ero reoMeTpudeckuii cMbici. Teopema cylecTBoBaHs HHTErpana. OCHOBHbBIE CBOICTBA HEONpeeieH-
HOTO MHTerpana
2. WHTerpupoBaHue Mo YacTsM IJIsl HEOPEeAeJIeHHOrO HHTerpaja; (JopMyIia, OCHOBHBIE CITy4au MPUMEHEHHISL.
3. 3ameHa nepeMeHHON B HEONpeIeIeHHOM HHTerpaje, MHTerpupoBaHye nppaluoHaibHocTel. Muarerpuposa-
HUe QYHKIUH, COTepKalnX KBaAPATHBIN TPEXUIIEH.
4. 3amaun, NPUBOISIINE K MOHSITHIO OMPEAEIEHHOTO HHTErpaia; a) 3a1ada O TUIOMIAAN KPUBOIMHEHHOM Tpa-
nelyy;, 0) 3aaada 0 Macce MPSIMOJIMHEHHOTO HEOMHOPOIHOTO CTEPIKHS.
5. HurerpanpHas cymma. OnpeneneHue onpeaeeHHOro MHTerpaia. Beraucienne onpeaeneHHoro MHTerpaia
nio ¢popmye HetotoHa-JleiOnnna. I'eomMeTpruteckuii 1 MEXaHUIECKUI CMBICITBI ONTPENEICHHOrO MHTErpaa.
OcCHOBHBIE CBOICTBA ONpPEEIEHHOIO HHTErpaa.
6. MHrerpupoBaHue 10 4acTsIM B OIpeieNeHHOM MHTerpajie. 3aMeHa MepeMEHHOI B ONpeieIeHHOM HHTEerpase.
7. Brraucnenue ruormaiei miockux Guryp. Berucnenune o0peMOB Tel BpaleHust.
8. HecoOcTBeHHbIE HHTETPaIbI ¢ OECKOHEYHBIMHE MPEAETIAMU UHTETPHPOBAHIISL.
9. Iudpdepenumanpupie ypaBHeHus: 1-ro mopsinka (AY ). ompeneneHue, BUIbI 3aNHCH, PEIIEHUE,
HadajibHOe ycnoBue. Teopema Kommm (cymecTBoBaHHe M €IMHCTBEHHOCTH peweHus auddepennmanb-
HOTO ypaBHeHwUs 1-ro mopsiaka). JIY 1 ¢ pa3neneHHbIMU U pa3AeNIOIIIMUCS MTePEeMEHHBIMU.
10. JInneitnoe nuddepeHiaabHoe ypaBHEHHE 1-r0 mopsiaKa: onpeaeieHne, BUJ, HaxXOXeHne oomero pe-
meHus. YpasHeHue bepHym.
11. duddepeHumanpHbie ypaBHEHUS 2-TO TOPSAKA: ONPEACICHUE, BUIbI 3aMKICH, PEeLICHNE, HAaYaIbHbIS
YCJIOBUS.
12. OnHoponnble JuHEHHbIe nudpdepeHnanbHble YpaBHEHUS 2-T0 MOpPsIIKa: ONpeAesieHHe, CBOMCTBO
ero pemennil. Teopema o CTPyKType OOIIEero perieHus: OQHOPOIHOrO JHHEHHOro nuddepeHnanibHbie
ypaBHEHUs 2-T0 nopsiaka. TeopeMa o CTPyKType o01Iero pemeHust HeOAHOPOIHOTO mHeHHoro nudde-
peHLuaIbHble ypaBHEHUS 2-I0 NOPAIKA.
13. HaxoxaeHue oO0miero pereHusi OAHOPOMHOrO JIMHEHHOro auddepeHranbHble YpaBHEHUS 2-TO
NOPSIZIKA C TIOCTOSTHHBIMU KO3((ULIMEHTAMH B CIy4asX, KOIZa KOPHH XapaKTePHUCTHYECKOTO ypPaBH e-
HUS: a) NEeHCTBUTENbHBIC U Pa3JINYHbIE, O) NeHCTBUTENBHbBIE H PABHBIC, B) KOMILIEKCHO COMPSIKEHHBIE.
14. Meron nmon0opa 4acCTHOTO PELIEHUs] HEOJHOPOIHOTO JIMHEHHOro nuddepeHnnanbHble ypaBHEHUS
2-ro MopsiIKa C MOCTOSHHBIMH KO3((PHUIMEHTAMH B CJIydasx, KOra MpaBas 4acTh YPAaBHEHHUS HUMEET
Bun: a) f(x) =Py, (x) - €™, b) f(x) =e”™ - (Mcos yx + Nsin yx ).
15. CoObitus. Bunbl coOBITHH: 1OCTOBEPHBIE, HEBO3MOXKHBIE, CIydaiiHble. BHIbI cyuyaliHBIX COOBITHI:
HECOBMECTHBIC, COBMECTHBIE, PABHOBO3MOJXKHBIE, IMHCTBEHHO BO3MOXHBIE. [lonHas rpynma coObITHIA.
[IpoTuBOMONOKHBIE COOBITHS.
16. YactoTta. OTHOCHTENBHAS YaCTOTA. KJIACCUYECKOE U CTATUCTUUECKOE OMPEIC/IEHHE BEPOSITHOCTH.
17. Anrebpa cobeitiii. Cymma coObiTuii. Teopemsl CIIOKEHHS BEPOSITHOCTEH HECOBMECTHBIX M COB-
MecTHBIX coObITHI. [IponsBenenue coOprTuii. Teopema yMHOXKEHHS BEPOSITHOCTEH U €€ CIEACTBUSL.
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18. IloBTrOpenue ucneiTanuii. Popmyna bepnymn.

19. Cnyuaiinbie Benuunssl (CB): nuckpernsie (JICB) u nenpepoiBabie (HCB). 3akoH pacnpenenenus
OUCKPETHOHN Cly4aliHON Benu4uHbl. Psp pacnpeneneHus. MHOroyronpHuk pacnpeneneHus. OyHKuus
pacnpenenenus CB: onpenenenue, rpaduk, csoiictsa. [ImotHOCTh pacnpenenenus HCB u ee cBoicTBa.
20. Maremaruueckoe oxunanue JICB u HCB: onpenenenue u Beraucienus cBoiictsa. Jlucnepcus u cpen-
Hee KBaJIpaTH4ecKoe OTKJIIOHEHHUE: OIpeesieHne U BeluucieHue; ceoiictsa nucnepcuu 1t JICB u HCB.

21. HekoTropsle cTaHAApTHBIC pacrpeneeHus: ONHOMHAJIbHOE, PpABHOMEPHOE, HOPMAJIbHOE.

22. OCHOBHBIE 3a7]a41 MAaTEMAaTHYECKOH CTaTUCTHKH. | eHepaibHast U BBIOOPOYHAsI COBOKYITHOCTH. B u-
Ibl BAPUALIMOHHBIX PAOB, UX rpaduueckoe nzodpaxkenne. Criocobsl 00pa3oBaHUs BBIOOPKH.

23. TlokasaTenu LEHTpa paclpeeeH s CPeIHss BBIOOPOYHAs, MOJIa, MEANaHa.

24. IlokaszaTenu BapualUM CTATUCTUYECKUX PACMIPENENeHUN: SMIIUPUYECKAas AUCTIEPCHUs, CpPeIHee
KBaJpaTHYECKOE OTKIOHEHUE, KO3(pPUIeHT Bapruaii. ACUMMETPHUS U 3KCIECC.

o 2
25. TloHsATHE CTATUCTHYUECKUX TUIIOTE3, 00Iee mpaBmuiio nx nposepku. Kpurepuii cornmacust Iupcona ( y ).

26. CsoiicTBa BEIOOPOYHBIX OLIEHOK: HECMEIEHHOCTD, COCTOSITEIbHOCTD, 3 (PEKTHBHOCTS.
27. VHTepBaJbHOE OLICHUBAHUE MapaMeTpoB. JlOBEpUTENbHBIN UHTEPBA IJIsI MATEMAaTHYECKOrO OXKH-
TaHWS ¥ CPEIHEro KBaIPaTHUECKOTO OTKJIOHEHU. Bruncienne obbema BEIOOpKU

Bonpoch! aaa noaroroBku K yxzameny (UK),
I kypc, 3a0uHas ¢opma o0yueHusi

1. JluHeitHble Omepanuy HaJ MaTPHUIIAMU, UX CBOWCTBA. CHUCTEMBbI JIMHEWHBIX ajireOpandecKux ypas-
Heanii(CJIAY): onpenenenne, perieHne, COBMECTHbIE, HECOBMECTHBIE, OIPEe/ICHHbBIE, HEOTIPEIEICHHBIE,
SKBUBAJIEHTHBIE.

2. OnpenenuTeny BTOPOTO U TPETHEro MOpsiaka (OnpeneneHue, MpaBuia BBIUUCIEHUS ). MUHOD | ajl-
reOpandeckoe JOMOTHEHHE.

3. PemeHue KkBagpaTHBIX CHCTEM JIMHEHHBIX ypaBHEHHH 1o ¢popmynam Kpamepa.

4. OOmmee ypaBHeHue npsiMmoii. MccrienoBanue o0mero ypaBHeHUs PsIMOi. Y paBHEHHE TIPSIMOIA ¢ yTII0-
BbIM KO3(ppuumenTom. YpaBHEHHE NPSMOH, NPOXOISIIEH Yepe3 3alaHHYI0 TOYKY B 3aJaHHOM HaIlpaBJie-
HUH (YpaBHEHHUE MyYKa MPSMBIX). Y paBHEHHE MPSIMOH, IPOXOISIIEH Yepe3 ABE 3aJaHHbIE TOUKH).

5. BzaumHoOe pacnosnoxeHue ABYX MPSMBIX Ha MJIOCKOCTH: yroJl, YCJIOBHUE MapajlleIbHOCTH, YCIOBUE
NEePIEeHIUKYIIPHOCTH.

6. Kpusble BTOpOro mnopsiaka: onpeneieHue, oomee ypaBHeHHE BTOPOl creneHn. OKpyKHOCTb: OIpe-
NelieHre, KaHOHW4YeCcKoe ypaBHeHUe (BbiBoA). OcOOEHHOCTH OOIIero ypaBHEHHs] BTOPOH CTEMEHU ISt
ornpeaeNeHus: OKPY>KHOCTH.

7. Dnnurc: onpeseneHne, KAHOHUYECKOe ypaBHEHHE, TOCTPOCHUE.

8. T'umepbomna: onpeneneHue, KAHOHUYECKOE ypaBHEHUE. ACUMNOTOTHI TunepOosbpl. PaBHOOOYHAsST TH-
nepOona.

9. Ilapaboma: ompeneneHue, BBIBOJ KaHOHMYECKOTO ypaBHeHMs. Pasnmuunble (opmbl mapadoibl, HX
KaHOHUYECKHE YPABHEHUs, KOOPAUHATHI (POKYCOB, YPAaBHEHHSI TUPEKTPHUC, UEPTEXKH.

10. Omnpenenenne ¢pynkunu y=f(x), ee obiaactu onpeneneHuss 1 MHOXKecTBa 3HaueHui. CrocoOs! 3a-
naHusl QYHKIHUH.

11. Ilpenen ¢pynxun. OnHocTopoHHKE npenenbl GyHKIMH. TeopeMbl CyIeCcTBOBAHUS U €IUHCTBEH-
HocTH npenena ¢yHkunu. OCHOBHAs TeOpeMa TeOpHuHu npezenos. TeopeMbl o npenenax

12. Ilepsslil ¥ BTOPOH CELUANIBHBIE TPENEIBL, CAEACTBUS.

13. Omnpenenenue HenpepbIBHOCTH (PyHKIMH y=f(X) B TOUKE M HA MHOXeCTBE. TOUKU pa3pbiBa U MX
kiaccudukanus. HempepsIBHOCTD 3JIeMEHTaPHBIX (PYHKLINH.

14. Omnpenenenne npomusBogHol (pyHkumm y=f(x). OOmee nmpaBUiIO OTBICKAHUS MPOU3BOAHON. ['eo-
METPUYECKUN U MEXAHUYECKUI CMBICI IPOU3BOJHOM.

15. YpaBHeHHs kacaTeIbHONH U HOPMAJH K TJIOCKOCTH KpuBoiil. Heobxomumoe yciosue nuddepeHiu-
pyemocTty. IIpon3BonHas ClokHON (PYHKLINH.
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16. OcHoBuble npasmia auddepenunpoanns: y=UxV, y=07 -7, y=U/V.

17. IlpousBonHasi QyHKINH 3aJaHHOH MapaMeTPUIECKH.

18. Mudpdepenunan Pynkumn y=f(x), ero cBsa3p ¢ npupameHneMm QpyHkuun. [IpaBuno oTbickaHus
muddepennmana. I'eomerprueckuit cMpicn nuddepeHnuana..

19. IlpousBonHbIe BHICIINX MOPAAKOB GyHKINHN y=f(X). MexaHn4ecKuii CMBICT BTOPOH MPONU3BOIHOM.

20. IIpasuno Jlonurans.

21. 3apmauu, npuBOAsIINE K MOHATHUIO ONpeNeseHHOro uHrerpaia. MurerpansHas cymma. Onpenene-
HUE ONpEeAeNICeHOro HHTerpana. BpuucieHue omnpeneneHHOro uHrerpana no ¢opmyne HproToHa-
Jleiibanma. I'eomerpuueckuii CMBICI onpeneneHHoro uHTerpana. OCHOBHBbIE CBOWMCTBA ONpeAeeH-
HOI'O UHTErpana.

22. Brpruucnenue miomaaei miockux Guryp.

23. CoObrtusi. Bumpl cOOBITHIA: TOCTOBEpHBIE, HEBO3MOXKHBIE, CIIydaiiHble. BUIbI CiydaliHbIX COOBITHIA:
HECOBMECTHBIE, COBMECTHBIE, PaBHOBO3MOKHBIE. [TonHast rpymnma codprtuii. [IpoTHBOMONOKHBIE COOBITHSL.

24. Knaccuueckoe ONpeAesieHUe BEPOATHOCTH, €r0 HEAOCTATKH.

25. Yacrora. OTHOcuTenbHas yacrota. CTaTUCTHYECKOE ONpeesieHe BEPOSTHOCTH, €r0 HEAOCTATKH.

26. Cymma coObituii. TeopeMbl CIIOKEHHUST BEPOSTHOCTEH HECOBMECTHBIX M COBMECTHBIX COOBITHH. Be-
POSITHOCTB MPOTHBOIOJIOKHOTO COOBITHS .

27. Tlpoussenenue coObiThii. TeopeMa YMHOKEHHUST BEPOSITHOCTEH. BeposSTHOCTD MOSIBIIEHUST XOTs Obl
OJTHOTO U3 COOBITHI.

28. Cayuaiinbie BemanHbl (CB): nuckpernbie (JICB) u nenpeprBHble (HCB). 3akon pacnpenenenus
IUCKpeTHOH ciydaiiHoll BenmnunHel. Psan pacnpenenenus: JICB. MHoroyronpHuk pacripenenaeHus.

29. @ynkums pacnpenenenust CB: onpenenenue, rpaduk, cBoiicTa.

30. IlnotHoctsk pactpenenenuss HCB u ee ceoiictBa. Matematudeckoe oxxunanue ICB u HCB: ompe-
JleJieHUEe, BbIYUCIEHHE, CBOMCTBRA.

31. Mucnepcus u cpenHee kBaapaTtudeckoe oTkiioHeHue CB: onpeneneHue U BbIYMCIEHUE, CBOICTBA
JUCTIEPCUU.

32. HekoTopble CTaHTapTHBIE paclpenesieHus: a) OMHOMHAIbHOE, O) paBHOMEpPHOE, B) HOPMAJIbHOE
pacnpenenenue CB. BeposATHOCTHBIN CMBICT MapaMeTpoB HOpMasbHOTO pacnpeneneHusi. Kpusas ["aycca.
BepositHocTh nonananus HopMaibHol CB Ha 3agansbiil nuatepsadt. [pasuio «tpex o».

33. Ilpenmver maTemaTHUeCKOH CTaTUCTUKH. | eHepaibHas U BBIOOpPOUHAsi COBOKYMHOCTH. Bunbl Bapua-
IIUOHHBIX PSIOB, X rpadyuIecKoe H300paKeHue

34. IloHATHE O TOYEYHOM OLIEHWBAHUHU NMapameTpoB. TouedHas OLIEHKA MAaTEeMAaTHYECKOrO OXKHMIAHUSL.
Mopna, menuana. Touyeunsle oneHku aucnepcun. Koadduuument Bapuaumy, ko3QUIHMEHT aCHMMETPUH,
JKCLECC.

35. IloHATHE CTaTUCTUYECKUX THIIOTE3, IPOBEPKA CTaTUCTUYEeCKUX runore3. Kpurepwmii cornacus I1up-
coHa( y %,

36. MHTEpBANBPHOE OLIEHUBAHUE MAPAMETPOB I€HEPAJIbHON COBOKYNHOCTH. JlOBEpUTEIbHbIE HHTEP-
BaJIbl 11 MAaTEMaTUYECKOrO0 OXKMJaHMs HOPMAJIBHO PAaCHpPENesICeHHOrO KOJIMYECTBEHHOrO Impu3Haka X
IIPYU U3BECTHOM CPEHEM KBaJAPaTUYECKOM OTKJIOHEHUU.

IlonHbIi GOHA OLEHOYHBIX CPEACTB, BKIKYAIIHNA TeKy Uil H NPOMEKYTOYHbIH KOHTPOJIBb yCIe-
BAEMOCTH NpPHUBeAeH B NPUIOKEHHH K padoueil mporpamme.

8. YUEBHO-METOJIWYECKOE HW WH®OPMALIMOHHOE OBECHEYEHHE
JUCUUILINHBI

8.1 OcHoBHas JuTEpaTypa

1. Boromosnos, H.B. Maremarrka. YueOuuk mis 6akanaspos./H.B. boromonos, I1. 1. Camoiinenko. —
M.: FOpaiir, 2012. —396¢. (50 3k3.).

2. boromosioe, H.B. IIpaktudeckuie 3aHsTus 1o MmateMatuke. Yued. nocobue s 6akanaspos./ H.B.
Boromosios. — M.: FOpaiit, 2012. — 495c. (50 3k3.).

3. I'mypman, B.E. Teopus BeposiTHOCTEH 1 MaTeMaTU4YeCKasl CTaTUCTHKA. Yueb. mocobue mis 6aka-
naepos./ B.E. 'mypman. — M.: FOpaiit, 2012. — 479¢. (100 3x3.).
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4. I'mypman, B.E. PykoBOACTBO K peIIEHHIO 33134 IO TEOPUH BEPOSTHOCTEN U MAaTEMaTHIECKOM CcTa-
tuctrke. Yueb. mocobue mis By3oB./ B.E. 'mypman. — M.: FOpaiit, 2011. — 404c¢. (50 2k3.).

5. MTunaues, B. C. Beicuias matemaruka. [onneiii kypc [Tekcr]: yued. ans 6axanaspos / B. C.
IMMunaues ; mox pen. akan. A. H. TuxoHoBa. — 4-e usn., ucnp. u non. — M.: Uznarenscteo Fpaiit ; 2012, —
608 c. (30 ak3.).

6. Kenbbept, M. 5. BeposarHOCTh U CTATHCTHKA B TIPHIMepax U 3axavax [Dnexktponusii pecypc]. T. I:
OCHOBHEIE MMOHSATHS TEOPHUH BEPOATHOCTEH U MateMatudeckoil cratuctuku / M.S. KensGepr, F0.M. CyxoB
Hsnanue 2-e, nononHeHHOe. — DnekTpoH. naH. — M.: MITHMO, 2010. — pexxum noctymna:
http://www.biblioclub.ru — 25.08.2017.

7. Matemaruka [Tekcr]: yue6. mocobue mist ctyn. Bcex oOpa3oBaTeSIbHBIX HAMIPABJICHUH OYHOU U 3a-
ouHoi popm oOyuenus. B 6 u. U.3: Unarerpansroe ucuncienue / FO.C. Porosuna, 1.M. bamnusk; HoBodepk.
roc. Mesmop. akan. — Hosouepkacck, 2013. — 101 ¢. (50 3k3.)

8. Maremaruka [DnekTpoHHbIH pecypc]: B 6 4. U.3: MHTerpansHoe ncuncienue: yued. mocobue s
CTy[. BCex 00pa3oBaTebHBIX HAMPABJIeHUH OYHOM 1 3a0uHOH Gopm oOyuenus / FO.C. Porosuna, 1.M. Baui-
Hsk; HoBouepk. roc. Menuop. akaz. - OnekTpoH. naH.- Hoeouepkacck, 2013. — XKMJI; PDF; 1,05 Mb. — Cu-
crem. TpedoBanus | IBM PC/ Windows 7. Abode Acrobat 9. — 3aru1. ¢ 3xpana.

9. bapeimankoBa, E.B. Marematuka [Tekcr]: yued. mocobue miist cTya. Bcex o6pa3oBaTebHbIX
HampaBJIeHUI OYHOM U 3a04HOM (hopM oOyuenus. B 6 u. U.4: Tuddepenuunansusie ypasuenus / E.B. bappimi-
nukoBa, A.H. Bpycenuos, M. E. Bacuibepa; Hoeouepk. roc. menmuop. akan. — Hosouepkacck, 2013. — 47¢. (40
9K3.)

10. BapsiiankoBa, E.B. Matematuka [sektpoHHsiii pecype]: B 6 u. U.4: TuddepeHunanbHbie ypas-
HeHust: yueO. mocoOue A CTy. BcexX 00pa3oBaTeNIbHBIX HAMPABJICHUH OUHOM U 3a04HOM hopm 0OydeHus /
E.B. bapeimiankosa, A H. bpycentios, M.E. Bacunsesa; HoBodepk. roc. Menmuop. akan. - DNeKTpPOH. JaH. -
Hosouepkacck, 2013. — XKM/T; PDF; 1,04Mb. — Cucrem. tpedosanus : IBM PC/ Windows 7. Abode Acrobat
9. —3ara. ¢ ’kpaHa.

11. I'ycera, E.H. Teopus BepoITHOCTH U MaTeMaTUYECKas CTATUCTUKA. [ DNEKTPOHHEIN pecypc|
yueb.mocobue / E.H. I'ycera. — 6-e usn., crepeorun. — M.: ®JIMHTA, 2016 — Pexxum goctyna:
http://www.biblioclub.ru — 25.08.2017

12. Jlorsurenko, O.JI. Marematuka [Tekcr]: B 3u. U.2: UnTerpansHoe ucuncnenve. OyHkimm He-
CKOJIBKHX TIePEMEHHBIX. PAapl: KypcC JEKLHi AJisi CTyIEHTOB OYHOTO U 3a0YHOT'0 O0YYeHHs HarpaBJIeHUs
280100.62 — «IIpupomoobyctporicTeo u Bomononb3oBanue / O.J1. Jloreunenko;, H. M. Kpasuenko, HoBouepk.
roc. Memop. akaj. - Hoeouepkacck, 2013. — 113 c. (60 3k3.)

13.Jlorsunenko, O.JI. Maremaruka [OnekTpoHHslit pecypc]: B 3u. U.2: UHTerpansHOe HCUnCIIeHune.
OYHKIMN HECKOJBKUX MIEPEMEHHBIX. Psbl: KypcC JeKLHi JIsl CTYEHTOB OYHOTO U 3a0YHOTO 00yUeHHS
Hanpasienus 280100.62 — «IIpupomooGycTpoticteo u Bogonoasiosanue / O.J1. Jloreunenko, H. Y. KpasueH-
k0; HoBouepk. roc. Menuop. akan. - DnektpoH.aaH.- Hoeouepkacck, 2013. — )KM/JI; PDF; 1,04MBb. — Cu-
crem.TpeboBanus . IBM PC/ Windows 7. AbodeAcrobat 9. — 3arn. ¢ sxpaHa

14. Jloreunenko, O.JI. Matemaruka [Texct]: B 3u. U.3: Tuddepenimanbubie ypaBHeHus. Teopus Be-
posiTHOCTel. MaTtemMaTHyecKas CTATUCTHKA. KYPC JIEKLHI Jisl CTYJEHTOB OYHOIO U 3a04HOTO OO0y4eHHs
Hanpasienus: 280100.62 - | ITpuponooOyctpoiictBo u Bogonoss3zoBanue” / O.J1. Jlorsunenko; H.U. Kpa-
BueHko; HoBouepk. roc. menuop. akaz. - Hoeouepkacck, 2013. — 134 ¢. (75 ak3.)

15. Jloreunenko, O.JI. Marematuka [Dnextponnsiii pecype]: B 3u. U.3: JIuddepenimansrbie ypaBHe-
nus. Teopus BeposTHOCTEH. MaTtemaTudeckasi CTaTUCTUKA. KypC JISKITUH A1 CTYJICHTOB QYHOTO U 3a0YHOTO
oOyuenus HanpasyieHust 280100.62 -, IIpuponooOyctpoiictBo u Bogononb3oBanue” / O.J1. JIorBUHEHKO;
H.N. Kparuenko; Hoeouepk. roc. Mmenmop. akan. - DnekTpoH.aaH.- HoBouepkacck, 2013. — XKMJI; PDF; 1,1
MBb. — Cuctem.tpeboBanus : IBM PC/ Windows 7. AbodeAcrobat 9. — 3ar. ¢ sxpana.

16. bamrnsix, U.M.Maremaruka [Tekcrt] : yue0. mocoOue miist CTy. BCex Hampasil. 3a04. (JOpMbI 00y -
yenns / M. M. bamusik, O. H. Macnak ; HoBouepk. umnx.-menuop. uH-T Jlonckoit [AY. - HoBouepkacck,
2017. - 189 c. - 6/11.

17. bamnsk, 1.M.Maremartvka [1eKTpOHHBIH pecypc] : yued. mocoOue AJid cTya. BCexX Hampasil. 3a-
ou. popmer 00yu. / 1. M. Baurusik, O. H. Macnak ; HoBouepk. unx.-menuop. uH-T JJouckoii [AY. - Drek-
TpoH. naH. - Hosouepkacck, 2017. - ZKM/I; PDF; 9,07 Mb.

18. Macnak, O.H. Matematuka. Teopus MHOXKeCTB, 3JIeMEeHThI JIOTHKH, JIMHEWHAS U BEKTOPHas anredpa,
aHaJTUTUYECKas TeOMETPHS Ha MIOCKOCTH U B TIPOCTPAHCTRE, 3JIEMEHTHI TOTIOJIOTHH [ DNEeKTPOHHBIN pecypc]
yueb. mocodue s ety Bcex Hampasi. [1 kypca Oakanaspuara] B 6 u. U.1/O. H. Macnak, M. B. Ky3suernosa, 1O.
C. Porosuna ; Hoeouepk. k. -menmiop. uH-T J{oHckoi I'AY. - Dnextpon. naH. - Hoeouepkacck, 2017. - JKM/I;
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PDF; 1,96 MB.

19. bapeiiankosa, E.B. Matemaruka. Beenenue B matemarudeckuii aHamms, nuddepeHimansHoe uc-
yucieHye (GyHKIHN OTHOM U HECKOJILKUX MTEPEMEHHBIX, MPHIIOKEHUS TU(PEePEHINATBHOTO HCUHCIIEHHS K UC-
ClIeOBaHUIO (DYHKLIMI OJTHOHN 1 HECKOJIBKHX MepeMeHHbIX [ DNeKTPOHHBIH pecypc] : yued. mocodue aist CTy .
Bcex Harpaeil. [1 kypca OakanaBpuara] B 6 u. U.2 / E. B. Bapeiaukosa, 1. M. Bamusik, O. H. Maciak ; Hoso-
yepk. uHXK.-Menuop. uH-T JloHckoit [AY. - Onektpon. aan. - Hoouepkacck, 2017. - JKM/I; PDF; 2,52 Mb.

20. bamnusk, 1. M. Marematuka. MHTerpansHoe ucuucienre [ DNeKTPOHHEBIN pecypc] : yued. mocobue
IUTSE CTyI. BceX Hampaell. [1 kypca Oakanaspuara] B 6 u. U.3 / M. M. bamnusk, 0. C. Porosuna, M. B. Ky3ue-
nioa ; Horouepk. umk.-memmop. us-T Jlonckoit 'AY. - Dnektpon. nan. - Horouepkacck, 2017, - ZKMJT; PDF;
2,77 Mb.

21. Kysneuosa, M.B. Matemaruka. luddepeHimanbabie ypaBHeHHs [ DNIEKTPOHHBIHN pecypc] | yueb. mo-
cobue s cTyd. Beex Hampaen. [1 kypca OakanaBpuara] B 6 4. U.4 / M. B. Kysuerniosa, E. B. bapeimarkosa, O. H.
Macnak ; Hoeouepk. ursk.-mMemmop. uH-T JloHckoii 'AY. - Onektpon. naH. - Horouepkacck, 2017, - JKMJI; PDF;
1,43 Mb.

22. Porosuna, FO.C. Marematuka. Teopus BeposATHOCTEH [DNekTpoHHBIN pecypc] : yuebd. mocodue mis
cTya. Bcex Hampasil. [1 kypca 6akanaspuarta]l B 6 4. U.5 /F0. C. Porosuna, E. B. bapsimaukora, M. B. Kys-
HeroBa ; Hosouepk. umk.-menuop. uH-T Jlouckoii [AY. - Onektpon. naH. - Horouepkacck, 2017, - KM/,
PDF; 5,04 MB.

8.2 /lononHHuTeIbHAS JIUTEPATYPA

1. bamrusk, U.M. Matematuka [Tekcr] : ¢0. 3amau v ynpakXHeHHH JJ1s1 CTY. BCEX 00pa3. HaMpagL. Ou.
u 3a04. popm oOyuenust. B 6 u. U.1: JIuneiiHas u BekTopHas anreOpa. AHanutuueckas reometpusi /| W M.
Baurnsik, A. H. bpycenuos; Horouepk. roc. menuop. akan. - Hoeouepkacck, 2013. - 79 ¢. (35 3k3.)

2. bamusik, .M. Maremaruka [ DnekTpoHHBIN pecypc] : ¢0. 3amad u ynpaxHeHUH AJ1s CTyA. BCex 00-
pas. HampasJj. o4. u 3a04. popm oOyuenus. B 6 u. U.1 : Jluneiinas v BekTOpHas anreOpa. AHaIuTHYECKas
reometpust / 1. M. bamnsik, A. H. Bpycennios ; HoBouepk. roc. menmuop. akan. - DnekTpoH. naH.- Hoeouep-
kacck, 2013. — JKM/I; PDF; 1,05 Mb. — Cuctem. tpebopanus : IBM PC/ Windows 7. Abode Acrobat 9. —
3ary. ¢ ’KpaHa.

3. Kpasuenko, H 1. Martemaruka [Texcr] : ¢6. 3agau u ynpaxknennit. B 6 1. U. 2: Beenenue B marte-
matudeckuii ananus. [Ipenenst. [Ipoussonnas. / HU. Kpasuenko; Horouepk. roc. menuop. akan. — Hosouep-
Kacck, 2014, — 93 ¢.(60 3k3)

4. Kparuenko, H U. Marematuka. Beenenne B matemaruueckuii anamus. [lpenenst. Ilpoussonnas
[DnexTpoHHbIii pecypc]: cOopHuk 3anay u ynpaxuenuii / HU. KpaBuenko; HoBouepk. roc. Meanop. akazm. —
OnextpoH. nad. - Hoeouepkacck, 20141. — XKXM/I; PDF; 6,16 Mb. — Cucrem. tpeboBanusi: IBM PC/
Windows 7. Abode Acrobat 9. — 3aru. ¢ 3xpaHa.

5. Porosuna, FO.C. Martemartuka [Texct]: cOopHuk 3anad u ynpaxHerni B 6 4. U. 3 UaTerpansHoe
ucuncienue / F0.C. Porosuna, HH. KpaBuenko; HoBouepk. roc. menuop. akan. — Hoeouepkacck, 2013. — 104
c. (50 7k3.)

6. Porosuna, }0.C. MaremaTrka [DnekTpoHHEBIHN pecypc]: cOOpHHK 3amad U ynpaxkHeHnid B 6 4. Y. 3
Hurerpansroe ucuuncienune / FO.C. Porosuna, H Y. Kpasuenko; HoBouepk. roc. Mmenuop. akaz. - JJIEKTPOH.
nau.- Hoeouepkacck, 2013. — JKM/T; PDF; 1,1 Mb. — Cuctem. tpe6osanus : IBM PC/ Windows 7. Abode
Acrobat 9. — 3arJ1. ¢ ’kpaHa.

7. Jloreunenko, O.JI. Marematuka [Tekct]: cOOpHUK 337184 ¥ yIpaskKHEHHH SISl CTYASHTOR BCeX 00pa-
30BaTebHBIX HAMPABJIEHUI OUHOH ¥ 3a0uHOM (opm oOyuenus: B 6 4. U.4: J[luddepenunansubie ypaBHeHus /
O.J1. Jloreunenko, M.E. Bacunsera, bpycennor A H., bapeimiaukosa E.B.; Hopouepk. roc. Menuop. akam. —
Hogouepkacck, 2013. — 51c. (50 3x3.)

8. Jlorsunenko, O.JI. MaremaTuka [DmeKkTpoHHBIH pecypc|: cOOpHHK 3a1a4 B YIPaXHEHUN JIs CTY-
JIEHTOB BCEeX 00pa30BaTe/IbHBIX HAIPABJISHUH OYHOM U 3a04HOH Gopm oOyuenus: B 6 u. U.4: [Tuddepenu-
anbublie ypaBaenus / O.J1. Jlorsunenko, M.E. Bacunsesa, bpyceniios A.H., bapsimaukora E.B.; Hopouepk.
roc. MeJIiop. akaja. - DnekTpoH. naH.- Hoeouepkacck, 2013. — JKMJI; PDF; 1,05 Mb. — CucteMm. TpeboBanus :
IBM PC/ Windows 7. Abode Acrobat 9. — 3ar. ¢ 3kpaHa.

9. bapeimankoBa, E.B. Marematuka [Texcr]: cOopHuk 3amad u yrpaxkuneHui B 6 4. Y. 6 Teopus Bepo-
ATHOCTEN U MaTeMaTudeckas cratuctuka. J[ns ctya. Bcex oO0pa3oBaTelibHBIX HAITPABJIEHUH OUYHOU U 3a0YHOU
¢dopm obyuenust / E.B. bapriinnukosa; Hosouepk. roc. mesvop. akan. — Hoouepkacck, 2013, — 95 ¢. (75 2k3)

10. bapeirankosa, E.B. MaTtemartuka [D1ekTpoHHBIN pecypc|: COOPHHK 3a1a4 ¥ ynpakHeHuH B 6 4. Y.
6 Teopust BeposITHOCTEH M MaTeMaTH4IecKas craTucTuka. st ctyn. Bcex o0pa3oBaTesIbHBIX HANPABJICHHH OYHOM
u 3a0uHOl popm oOyuenus / E.B. Bapeimnukosa, HoBouepk. roc. Menuop. akan. - DnekTpoH. AaH.- HoBouep-
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kacck, 2013. — XKM/T; PDF; 1,0 Mb. — Cucrem. tpeGoBanus : IBM PC/ Windows 7. Abode Acrobat 9. — 3ar. ¢
SKpaHa.

11. bamusak, U.M. Maremartuka [Tekcr]: yueb. mocobue st ¢tyd. 3a04. opMbl 00yd. BCEX HArpas-
nennii / UM. Bamnsk, O.H. Macnax; HoBouepk. urk. mesmop.ud-t JJIAY. — Hoeouepkacck, 2017. — 190c.
(50 7k3.)

12. bamasik, 1.M. Marematuka [DnekTpOHHBIN pecypc]: yues. mocodue ajs ¢ty . 3a04. (JOpMbI 00yY.
Bcex Hanpasienuit / M. Baumnsik, O.H. Macnak, HoBouepk. unxk. menuop.ud-1. — HoBouepkacck, 2017. —
Onextpon. nad.- Hosouepkacck, 2017. — XKM/I; PDF; 4,3 Mb. — Cuctem. tpedosanus : IBM PC/ Windows 7.
AdobeAcrobat 9. — 3arn. ¢ 3xpana.

13. Porosuna, HO.C. Marematuka [DnekTpoHHBIH pecypc] : ¢0. 3a7a4 U yNpaXKHEHUH [71s1 CTY/T. BCex
oOpas3. HampasJ1. o4. ¥ 3a04. popm 00y4.] B 5 u. U.2 : Beenenue B matemarndeckuit anaiaus. [Ipenensr. [po-
ussonHas / E. B. bapeinukosa [u ap.] ; HoBouepk. urx.-menuop. ue-t Jouckoii AY ; mon pex. 10.C. Po-
rosuHOM. - HoBouepkacck, 2017, - XKXMJI;, PDF; 3,82 Mb.

14. Porosuna, FO.C. Maremartuka [DnekTpoHHBIH pecypc] : ¢0. 3amau v ynpakHEHUH [[J1 CTy[. BCex
oOpa3. Harpasil. 04. ¥ 3a04. ¢opMm 00y4.] B 5 u. U.1 : JIunetinas 1 BekTOpHAs anredpa, aHAJTUTHUECKAs Te€0-
metpusi / E. B. Bapeimnukosa [u ap.] ; HoBouepk. umxk.-menuop. uH-T JJonckoit AV ; mox pen. FO.C. Poro-
3UHOMU. - DnekTpoH. naH. - Hosouepkacck, 2017. - JKM/JI; PDF; 1,85 Mb.

15. Porosuna, FO.C. Marematuka [DnekTpoHHBIH pecypc] : ¢0. 3ama4 v yrnpasKHeHuH [7is cTy. Bcex
oOpas3. Harpas1. o4. u 3a04. opm 00yu.] B 5 u. U.3 : UurerpanbHoe ucuucnenve / E. B. bapeinarkosa [u
1p.] ; Hoeouepk. ursxk.-menuop. uH-T Jouckoii [AY ; mon pen. FO.C. PorosuHoli. - DnektpoH. AaH. - Hoso-
uepkacck, 2017. - KMJI; PDF; 3,06 Mb.

16. Porosuna, FO.C. Martemaruka [DnekTpoHHBIH pecypc] : ¢0. 3ama4 v yrnpasKHeHuH [7is CTy. Bcex
oOpas. HarpasJ1. o4. ¥ 3a04. popm 00y4.| B 5 u. U.4 : Tuddepennmanbhsie ypapHenus / E. B. bapoiaukosa
[v np.] ; HoBouepk. umx.-memmop. uH-T Jouckoii AV ; nox pen. F0.C. PorosuHotii. - DnektpoH. naH. - Ho-
Bouepkacck, 2017. - XKM/JI; PDF; 3,87 Mb.

DnextponHsbie pecypckl: Kysnenioea M.B. C3 IV U .4

17. Porosuna, FO.C. Martemaruka [DnekTpoHHBIH pecypc] : ¢0. 3ama4 v yrnpasKHeHuH [7is CTy. Bcex
oOpas3. HampasJ1. 04. ¥ 3a04. (popm 00y4u.] B 5 u. U.5 : Teopust BEpOATHOCTEN U MaTEMAaTHYECKAst CTATUCTUKA /
E. B. bapeinnukosa [u ap. | ; HoBouepk. urxk.-menmmop. ul-T JoHckoit ['AY ; mox pen. }0.C. Porosunoii. -
Onextpon. naH. - Horouepkacck, 2017, - dKMJ]; PDF; 3,87 Mb.

18. bapenankosa, E.B. Marematuka. JIuneitnast u BekropHas anrebpa, aHATUTUYECKasi TeOMeTpHSI.
Brenenue B matemarnueckuii ananus. Ilpenensr. [lpoussoanHas [DnexkTponHsIit pecypc] : ¢b. 3amad u ympax-
HEHUH [ OakanaBpoB Bcex oOpas. Hampasil. o4. v 3a04. opm o0yu.]. U.1 /E. B. bapeimnnukosa [u ap.] ;
Hogouepk. unx.-menuop. uH-T J{orckoii I'AY ; mon pen. FO.C. Porosunoii. - Horouepkacck, 2018. - XKM/J;
PDF; 3,76 Mb.

19. Marematuka. JInHeliHast U BEKTOpHas airedpa. AHAIUTHYECKast TEOMETPUS [ DIEKTPOHHBIN pe-
cypc] : MeTon. yka3. K BeIM. pacu.-rpad. padbotsl mist OakanaBpos I kypca o4. popmbr 00yd. BCeX HampasI.
/ HoBouepk. urk.-menuop. uH-T J{orckoii 'AY, xad. BuMBP ; coct. M.B. Ky3nernosa, U M. bamnsik,
O.H. Macnak. - QnekrpoH. aaH. - HoBouepkacck, 2017. - XKXM/I; PDF; 876 Mb.

8.3 llepeuennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANUOHHOU ceTu «AHTEepHeT», He-
00X0IMMBIX VISl 0CBOEHUS THCUHILTHHBI

HaumeHoBaHue pecypca Pe:xum noctyna
Od¢urmanbHelil calT MUHUCTEPCTBA IPUPOIHBIX PECYpPCOB U 3Kosorun | https://www.mnr.gov.ru/
Poccutickolt denepannun

NormaCS nHpOpMaLNOHHO-CITPaBOYHAS CHCTEMa B 00J1aCTH HOP- http://www.normacs.ru/
MaTUBHOI1 AOKYMEHTALUN

OdunmanbHeii caiit henepasbHOro areHTCTBa BOJHBIX PECYPCOB http://voda.mnr.gov.ru/
Hndopmarmonno-npasosoii nopran TAPAHT PY http://www.garant.ru/
Cnpasoynast cucrema KoncynbranT I Lroc http://www.consultant.ru/

8.4 Meroanueckue yKa3aHusi AJis1 00y4al0MMUXCS M0 OCBOCHUIO THCHHILTHHbBI

1. IMonoxenune o Tekymiei arrecranuu oOyqaromuxcs B8 HUMU JITAY [DnekTpoHHBIH pecypc]
(BBenmeHO B AeiicTBue mpuka3oM nupekropa Nell9 or 14 mons 2015 r.) / HoBodepk. HHXK.-MeNUOp. UH-T
Honckoii 'AY.-Dnektpon. nan.- Hoouepkacck, 2015 .- Pexxum nocryna: http://www.ngma.su
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yaeOHOM mponecce [DaekTponHbiid pecypc] / HoBouepk. unxk.-menuop. uH-T Jlorckoi [AY -Dnektpos.
nas.- Hosouepkacck, 2015 .- Pexxum noctyna: http:/ www.ngma.su

8.5 Ilepeuyens HH(OPMALHOHHBIX TEXHOJIOIHii, HCOJIb3yEeMbIX NMPH OCYLIECTBJIEHHH 00pa3oBaTe/ib-
HOro mpouecca, NPpOorpaMMHOro ofecreyeHHsl, COBPeMEHHbIX NMPOo(ecCHOHANBHBIX 0a3 JaHHBIX H HH(pOpMAa-

IHOHHBIX CIPABOYHBLIX CHCTEM, AJIsI OCBOCHHS oﬁyqaloumMncu AUCHHIIJINHbI

HaumeHnoBaHue pecypca

PexBu3uThl 10r0BOpa

000 «HekcMe nua»

Horosop Ne 010-01/18 06 okazannu uHpopManmmoHHBIX yeayr ot 16.01.2018
r.mo 19.01.2019r.

000 «HekcMengua»

Horosop Ne 008-01/2017 06 okazannu HHGOPMALUOHHBIX YCIYT OT
19.01.2017 r.mo 10.01.2018 r.

000 «M3narenbcTBO
Jlauby

Horosop Nel Ha okaszaHuwe VCAyr MO MPCAOCTABICHHUIO JOCTYIIA K JJCKTPOH-
HeIM u3gaausaM ot 17.02.2017 r.mo 20.02.2018 r.

000 «M3marenncrBo Jlanby

Horoeop Ne p08/11 Ha okazaHME YCIYT MO MPENOCTABICHUIO AOCTYMA K
37eKTpOHHBIM W3aHusam ot 30.11.2017 rmo 31.12.2025 r,

000 «M3marenncrBo Jlanby

Jorosop Ne 557 Ha oka3zaHue yClIyr o NpeAOCTaBIEHUIO TOCTyMNA K JJIeK-
TpOHHBIM n3aaHusM o1 19.05.2017 r. mo 18.05.2018 r.

000 «M3marenncrBo Jlanby

Jorosop Ne 2 Ha oka3zaHue yCayT MO NPEIOCTABICHUIO AOCTYIA K 3JICK-
TpoHHBIM n3gaHusm ot 15.02.2018 r.mo 14.02.2019 r.

000 «M3narenncrBo Jlanby

Jorosop Ne 487 Ha okaszaHue yCiayr NO IPEAOCTAaBJACHUIO OOCTyNa K

3JIEKTPOHHBIM n3aanusM ot 16.05.2018 r.mo 15.05.2019 r.

Ilepeyenb JIMUEH3HOHHOIO NMPOTPAMMHOI0
of0ecneyeHHs

PexBH3HUTHI MOATBEPRAAIIECI0 JOKYMEHTA

Microsoft. Desktop Education ALNG
LicSAPk OLVS E 1Y AcademicEdition En-
terprise (MS Windows XP,7,8, 8.1, 10; MS
Office professional; MS Windows Server; MS
Project Expert 2010 Professional)

Cy6mmnuensunonnsiii norosop Ne Tr000131808 ot
19.12.2016 r. AO «Co¢r1Jlaitn Tpeiin» (¢ 19.12.2016
r. mo 29.12.2017r.)

Cy6mmnuensnonnsiii norosop Ne Tr000131826 ot
20.12.2016 r. AO «Co¢rJlaitn Tpeiiny» (¢ 20.12.2016
r. mo 29.12.2017 r.)

Cy6mmnuensunonnsiii norosop Ne Tr000131837 ot
21.12.2016 r. AO «Co¢rJlaitn Tpeiin» (¢ 21.12.2016
r. mo 29.12.2017 r.)

Cy6mmnuensunonnsiii norosop Ne Tr000131849 ot
23.12.2016 r. AO «Co¢rJlaitn Tpeiiny» (¢ 23.12.2016
r. mo 29.12.2017 r.)

Cy6mmnuensunonnsiii norosop Ne Tr000131856 ot
26.12.2016 r. AO «Co¢rJlaitn Tpeiiny» (¢ 26.12.2016
r. mo 29.12.2017r.)

Cy6mmnuensunonnsiii norosop Ne Tr000131864 ot
27.12.2016 r. AO «Co¢rJlaitn Tpeiiny» (¢ 27.12.2016
r. mo 29.12.2017 r.)

Cybmuuensuonnsiii jorosop Ne 58544/PH/14588 ot
28.11.2017 r. AO «Co¢rJlaitn Tpeiin» (¢ 30.12.2017
r.mo 31.12.2018 r.)

Cybmuuensuonnsiii jorosop Ne 58547/PH/14588 ot
28.11.2017 r. AO «Co¢rJlaitn Tpeiin» (¢ 30.12.2017
r.no 31.12.2018 r.)

[IporpammHuas cuctema st O0OHApPY KEHHS
TEKCTOBBIX 3aMMCTBOBAaHUH B Y4eOHBIX U
Hay4HbIX padorax «AHTumiaruar. BY3» (un-
TEPHET-BEPCHsI),

JIuuensuonnslii forosop Ne 41 or 20.01.2017 r.
3A0 «Anru-Ilnaruary (¢ 19.02.2017 r. o
18.02.2018 ).

JInuensnonneiii forosop Ne 717 ot 09.01.2018 r.
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Mogyns «IIporpammustit kommeke noucka | 3A0 «Autu-IDaruar» (¢ 09.01.2018 r. mo
TEKCTOBBIX 3aMMCTBOBAHHMM B OTKPHITEIX Hc- | 09.01.2019 1.).
TOYHHMKAX CETH UHTCPHET»

9. ONUCAHUE MATEPUAJIBHO-TEXHUYECKO! FA3bI, HEOBXOJIUMOI IJISI
OCYIIECTBJIEHHMS OBPA3OBATEJILHOI'O ITPOIIECCA 11O JUCILUIIIINHE

Jlekyuonnble 3GHAMUA NPOBOOAMCS 8 AYOUMOPUAX 06Ue20 NONb30BAHUS, OCHAUEHHBIX Cheyu-
anvroil mebenvio, OOCKOI, U M.N., NPpU HeoOX00UMOCIU aYOUMOPUsL OCHAUWACMCS NEPEHOCHbIMY MYTbMU-
MeOQUUIHBIMU cpedCcmeamy (IKPAH, NPoeKmop, aKycmuyeckas cucmema): ayo.228.

Ilpakmuyeckue 3aHAMUATIPOBOAATCA B CHELHATTM3UPOBAHHBIX Ay JUTOPUSIX:
ayn. 2229 na 36 mocamouHBIX Mect, 1 palodee MecTO MpemoaaBaTelsd; HOCKa; yueOHO-
HarJIsAHBlE NOCOOMS (IEMOHCTPAalMOHHBIE IUIAKaThl); NUIAKTHYECKUe MaTepHalbl II0 TeMaM; ydeOHO-
METOIUYECKHUE NTOCOOHS; YePTEHHBIE HHCTPYMEHTEI
ayx. 2401 (Ha 25 mocaJouHBIX MECT) C BEIXOJOM B CETh - YKOMIUIEKTOBAHO CIICIHATH3UPOBAH-
HOH MeOenblo M TEXHUYECKHMH CPEeICTBaMU OOYYEHHUS, CIIy>KallUMH JUIS MpeAcTaBiIeHHs HH(opMaIny
aymuropun: Kommnstotep Imango Flex -9 mrt., Morutop 17°” XKK; Komnsrotep Imango Flex — 1mt.; Mo-
uutop 19”° JKK-1 wr.; Ilpunatep Canon FC — 228 — 1mrt. Ilepenocuoit sxpan ( Dinon Tripol MW 2.2Mm *
2,2 M), HOyT6YK Samsung R720-FS-02 u npoekrop Aser X1261-1 it
O6yyvaromuecs U3 YHcia JHI[ ¢ OTPaHHYEHHBIMH BO3MOXHOCTSAMH 3I0POBBS 00eCIeYeH ! meJar-
HBIMH U (MJIH) 2JEKTPOHHBIME 00pa3oBaTeIbHEIMU pecypcaMu B opMax, alalTHPOBAHHBIX K OTpaHHde-
HUSIM UX 37J0POBBAL.

10. OCOBEHHOCTH OPrAHHU3AIIMU OBPA3OBATEJIHOI'O IIPOIIECCA IIO
JUCITIMIIJIMHE JJIS1 THBAJIUAOB U JINI C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHA
ConepxaHre MTUCHUIUIMHBI U YCIIOBHS OPraHH3allMM OOyuYeHHs JUis O00YyJarolMXxcs ¢ OrpaHHYeH-
HBIMH BO3MOKHOCTSIMU 37I0POBBSL M MHBAJIUAOB KOPPEKTHPYIOTCS NPH HAIMYHU TaKHX OOYUaromuxcs B
COOTBETCTBHH ¢ MHIUBUAYAIBHOHN IIporpaMMoil peabumuTalliy HHBAIH/A, @ TaK XK€ METOJUYECKUMH pe-
KOMEHJAIMAMH 10 OpraHu3aluy oOpa3oBaTeNb-HOTO Ipolecca I o0yJueHus] HHBATHIOB U JIHII C Orpa-
HHYEHHBIMH BO3MOXHOCTSIMH 30POBbS B 00pa30BaTeNbHBIX OpraHU3aMsIX BhICIIEro oOpa3oBaHus (YTB.
Muno6prayku Poccuu 08.04.2014 NeAK-44-05 BH), IlooxxeHHEM O METOJHKE CIIEHKH CTEIIEHH BO3-
MOXXHOCTH BKJIFOUEHHS JIMI] C OFPaHHYEHHBIMU BO3MOXXHOCTSAMH 3I0POBBS U HHBAIUIOB B 00mumii oGpa-
3oBaTenbHbI npouece (HUMU, 2015); ITonoxenreM 06 o0y4eHUH JIHI| C OTPAHHYEHHBIMA BO3MOXKHO-

CTAMM 3JOpOBBS M HHBaIHAOB B HoBouepkacckoM HHXXeHepHO-MenuopaTuBHOM HHCTHTyTe (HUMU,
2015).

JIonoNHEeH!s ¥ U3MEHEHHsl PacCMOTPEHE] Ha 3aceTaHuu Kadeapsl «f » 08 20.{Bry

3asenyromuit xadexpoit . ‘ % -
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' O o i) 2
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11. TONOJIHEHUS M U3SMEHEHUA B PABOUYEN ITPOTPAMME

B pabouyro nporpammy Ha 2018 - 2019 y4eOHBIN rog BHOCITCS U3MEHEHHsSI - OOHOBJIEHO U aKTya-
JU3UPOBAHO COIEPKAHUE CIEAYIOIUX PA3[eioB U MOAPa3aesoB paboueil mporpaMmst:

6. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEUEHUSA JJIA
CAMOCTOSATEJIBHOU PABOTHBI OBYUYAKROUMMUXCH (npueooamca yuebnwvie, yuedbHo-
MemoouydecKue 6Hympuey308cKue u30anus)

1. MeToaudieckue yKazaHHs MO CAMOCTOSTCIBHOMY H3YUCHHIO AUCIMILIHHBI |DJICKTPOHHBIH pecypc]
(mpHHATB y4eOHO-METOANYCCKUM COBETOM HHCTHTYTa MpoTokoia Ne3 ot 30asrycra 2017r.) / HoBouepk. HHX.-
meuop. uH-T Jouckoui 'AY . — Dnexrpon.nan. — Hoeouepkacck, 2017. — Pexum goctyma: http:/www.ngma.su

2. MeToaudeckue PeKOMEHAAUMK MO OPraHMU3AlMUA CAMOCTOITEIbHON paboTel oOyuaromuxcs 8 HUMU
AT'AY [nextponHBIl pecype] : (BBed. B AckcTBHe npukazoM gupektopa Nel06 ot 19 urons 2015r.) / Hosouepk.
uHK.-Menuop. uH-T Jouckoi I'AY .-Onektpon. nax.- Hosouepkacck, 2015 .- Pexum goctyna: http://www.ngma.su

3. Kpasuenko, H. 1. Marematuka [Tekcr] : ¢0. 3ama4 u ynpakaennii. B 6 4. U. 2: Beenenue B mMa-
tematudeckuii ananus. [Ipenensr. [Ipoussonuas. / HU. Kpasyenko; HoBouepk. roc. Memuop. akam. —
Hosouepxkacck, 2014. — 93 ¢.(60 3k3)

4. KpaBuenko, H Y. Marematuka. Beenenue B Matematuueckuii ananus. [lpeaensr. [IponsBoaHas
[DnexTpoHHBIH pecypc]: cOopruk 3anau u ynpaxuenuii / H M. Kpasuenko, HoBouepk. roc. menmop.
akaz. — JnekTpoH. naH. - Hosouepkacck, 2014. — XKM/I; PDF; 6,16 Mb. — Cucrem. TpeboBanus: IBM
PC/ Windows 7. Abode Acrobat 9. — 3arun. ¢ skpaHa.

5. bamrasik, 1. M. Maremaruka [ Tekct]: yue0. mocodue aist ¢y, 3a04. GopMbl 00yY. BCex
HanpasieHuii / U.M. bamnsk, O.H. Macnak, HoBouepk. nrx. menmmop.ua-T JAI'AY. — HoBouepkacck,
2017. - 190c. (45 3x3.)

6. bamrusik, .M. Matemartuka [DnekTpoHHBIH pecypc]: yued. mocodue aist CTy. 3a04. GOpPMBI
o0yu. Bcex Hampasienuii / ©.M. bamusik, O.H. Macnak, HoBouepk. unk. menuop. ue-T JIIAY — Hoso-
yepkacck, 2017. —Dnektpon. naH.- HoBouepkacck, 2017. — JKM/I; PDF; 4,18 Mb. — Cucrem. TpeboBa-
Hus . IBM PC/ Windows 7. AdobeAcrobat 9. — 3ari. ¢ s3xpaHna.

7. PorosuHa, }0.C. MaremaTuka [DnekTpoHHbIA pecype] : ¢0. 3a1a4 U ynpaKHEHH [ CTyH. BCEX
oOpa3. Hampasj. o4. u 3a04. popm oOy4.] B 5 4. U.2 : Beenenue B Maremaruueckuii aHanus. [Ipenesr.
IIpoussonnas / E. B. bapeimaukosa [u ap.] ; HoBouepk. unx.-menmuop. ue-T loHckoit 'AY ; mox pen.
1O.C. Porosunoii. - HoBouepkacck, 2017. - XJKM/L; PDF; 3,82 Mb.

8. PorosuHa, }0.C. MaremaTuka [DnekTpoHHbIi pecype] : ¢O. 3a1a4 U ynpaKHEHH [ CTYA. BCEX
oOpa3. HampasJj. o4. u 3a04. popm oOy4.] B 5 u. U.1 : JluHeitHas u BekTOpHas airedpa, aHATUTHIECKast
reomerpust / E. B. Baperimnaukosa [u np.] ; HoBouepk. ursk.-menuop. un-T Jlorckoit AV ; mox pen. 10.C.
Porosunoii. - DnexTpoH. naH. - HoBouepkacck, 2017. - XKMJ1;, PDF; 1,85 Mb.

9. Porosuna, FO.C. Maremaruka [ QnekTpoHHBIH pecypc] : ¢0. 3amad u ynpaKHEHUA [ CTYA.
BCexX 00pas. HampasiL. o4. u 3a04. hopm 00y4.] B 5 u. U.3 : MUaTerpanbHoe ucuncnenue / E. B. BapeiHu-
koBa [u ap.] ; HoBouepk. unxk.-menuop. uH-T Jonckoi I'AY ; mox pen. HO.C. Poro3unoii. - D1eKTpoH.
naH. - HoBouepkacck, 2017. - XXM/L; PDF; 3,06 Mb.

10. Porosuna, }0.C. MaremaTuka [D1eKTpOoHHBIH pecypc] : ¢b. 3a1a4 1 yrpaskHeHUH [J1s1 CTYI.
BCeX 00pa3. HampasiL. o4. U 3a04. popm 00yu.] B 5 u. U 4 : [Iudpdepenunansunie ypasHenusi / E. B. ba-
priltHUKOBA [U Ap.] ; HoBouepk. unk.-menuop. uH-t Jonckoii 'AY ; nox pen. }0.C. Porosunoii. - Dnek-
TpoH. naH. - Hosouepkacck, 2017. - 2KMJI; PDF; 3,87 Mb.

OnekrponHble pecypebl: Kysnenosa M.B. C3 JIY U4

11. Porosuna, 0.C. MaremaTuka [D1eKkTpoHHBIH pecypc] : ¢b. 3a1a4 1 yrpaskHEHUH [J1s1 CTYI.
Bcex 00pas3. Hampasil. 04. u 3a04. hopm 00y4.] B 5 u. U.5 : Teopust BeposSTHOCTEH 1 MaTeMaTHIECKasT
craructuka / E. B. Bapbimankosa [u np.] ; HoBouepk. unx.-menuop. uH-T Jlonckoit TAY ; mox pen.
FO.C. Porosunoii. - Dnekrpon. nax. - Hosouepkacck, 2017. - JKM/L; PDF; 3,87 Mb.

12. bapeirankosa, E.B. Maremaruka. JInneitHas u BekTopHas anredpa, aHATUTHYECKAsi TeOMeT-
pusi. Beenenne B matemaruuecknii ananms. [Ipenensr. IlpoussogHas [DaekTpoHHbIN pecypce] : ¢O. 3ana4
U yrpaskHeHu# [nist 6akamaBpoB Beex o0Opas. Hampasil. o4. v 3a04. popm oOyu.]. U.1/ E. B. bapeimnuko-
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Ba [u ap.] ; HoBouepk. unxk.-menuop. uH-T JoHckoit I'AY ; mox pen. FO.C. Porosunoii. - HoBouepxkacck,
2018. - )KMJI; PDF; 3,76 Mb.

13. Maremaruka. JIuneiiHas 1 BeKTOpHas anreOpa. AHAIUTUYECKAs TEOMETPHSI [ DIEKTPOHHBIH pe-
cypc] : MeTon. yka3. K BeIM. pacu.-rpad. pabotsl mist OakanaBpos I kypca o4. popmbr 00yd. BCcex Hampasi.
/ Hoouepk. urk.-menuop. uH-T J{orckoii 'AY, xad. BuMBP ; coct. M.B. Ky3nenosa, U.M. bamnsik,
O.H. Macnak. - OnekrpoH. aaH. - HoBouepkacck, 2017. - XXM/I; PDF; 876 Mb.

7. ®OHJ OLEHOYHBIX CPEACTB /I KOHTPOJS VCIHEBAEMOCTH U
MPOBEJAEHUS  NPOMEXYTOYHOH  ATTECTALIMHM  OBYYAIOIIUXCS 0O
TUCUUILINHE

Bonpocel 15 IpoBeeHHsI MTOTOBOr0 KOHTPOJisi B hopme 3aueTa
I kypc, lcemecTp

1. Marpuusl: onpeaeneHue, pasmep MaTpULIbL.

2. PaBeHCTBO MaTpuLl, BUABI MATPULL.

3. JIuHeliHble onepaluy HAaJ MaTPULAMH, UX CBOWCTBA. Y MHOXKEHUE MATPUL], €r0 CBONCTBA.

4. Tpancnonupoanue marpull. OOpaTHast MaTpUIA. ONpeNeseHHe, TeopeMa CYLIeCTBOBAHMS, MPABUIIO
HaxOoXXaeHus (n=2).

5. Cucrembl nuHeiHbIX anreOpandeckux ypaBHermil (CJIAY): ompeneneHue, pelieHue, COBMECTHBIE,
HECOBMECTHBIE, ONPEACIICHHbIE, HEOIPENEICHHBIE, Y KBUBAJICHTHBIE.

6. MarpuuHas 3anMCh KBAaJPAaTHBIX CHUCTEM JIMHEHMHBIX YPABHEHHUH, PELICHHE KBaAPATHBIX CUCTEM JIU-
HEMHBIX YPaBHEHUH C MOMOIIBIO 0OPaTHON MaTPHULIBL.

7. OnpenenuTtenn BTOPOTO U TPETHETO MOPsIIKa (ONpeneeHre, paBuia BeMUcIeHns). MUHOp u anred-
panvecKoe TOMOJHEHHE.

8. Pemenne kBagpaTHBIX CUCTEM JIMHEHHBIX ypaBHeHHI 1o popmyiam Kpamepa.

9. BekTopsl: onpenenenue, MOayIb, HanpasieHue. Knaccudukauus BekTopos. JIMHEHHbIE Onepauy Haj
BekTopamu. KoopnuHatse! BekTopa. JInHeiHbIe onepanuy HaJl BEKTOPaMH B KOOPIUHATHOH (opme.

10. CxanspHoe mpou3BefieHHe IBYX BEKTOPOB: OIpeleleHHe, ero CBONCTBA. BbluncieHne cCKalsipHOro
NPOM3BEICHUS B KOOPANHATHON (popMe. MexaHMUECKUI CMBICI CKaJSIPHOTO MPOU3BEICHMUS.

11. BekxTopHOE MpoU3BENEHHUE NBYX BEKTOPOB. ONpENEeHne, CBOMCTBA. BhiuncieHne BEKTOPHOro Mpo-
U3BEACHUS B KOOpAMHATHOH (opme. I'eomeTpruecKkuii 1 MEXaHUYECKH CMBICIIBI BEKTOPHOTO TPOHM3BE-
TEHUS.

12. CmemaHHOe TPOM3BENCHHUE TPEX BEKTOPOB. OMNpENeIeHHEe, BBIYHCIEHHE B KOOPAUHATHOH (opme.
I'eomeTpruecknii CMBICI CMELIAHHOTO IPOU3BEICHUS. Y CIIOBUE KOMITIAHAPHOCTH TPEX BEKTOPOB.

13. Obmwee ypaBHenue npsimoit. MccnenoBanue oO1ero ypaBHEeHUS PSIMON. Y paBHEHHE TPSIMOM C YTJIOBBIM
kodpduimeHnToM.  VpaBHEHHE TPSMOH, MPOXONAIIEH uepe3 3aJaHHYK TOYKY B 3aJaHHOM HaIlpaBJICHUH
(YpaBHEHHE ITy4Ka NPSIMBIX). Y paBHEHHE NPSIMOM, MPOXOAAIIEH Yepes B 3aJaHHbIE TOUKH).

14. Bs3auMHOe pacnoJIOKE€HUE ABYX MPsIMBIX HA IUIOCKOCTH: YIOJI, YCJIOBHE NapajuIeIbHOCTH, YCIOBUE
NEePNEHANKYJIPHOCTH.

15. KpuBble BTOpPOro mopsiika: onpeneieHue, odiiee ypaBHeHUE BTOPOH crenmeHu. OKPYKHOCTB. Ormpe-
JelieHne, KaHOHW4YecKkoe ypaBHeHHe (BbiBoA). OcOOEHHOCTH OOIIero ypaBHEHHs] BTOPOH CTEMEHU IS
OnpeneneHuss OKPY>KHOCTH.

16. Dnnuric: onpeneneHue, KAHOHUYECKOE YPABHEHHUE, TTOCTPOCHHE.

17. Tunepbona: ompeneneHne, KAHOHUMYECKOE ypaBHEHHE. ACHUMNTOTHI rutiepOonbl. PaBHoOOYHAsT TH-
nepOona.

18. ITapabomna: onpexneneHue, BBIBOJ KAHOHUYECKOTO ypaBHeHHs. Pa3nmunble GopMbl mapabobsl, X Ka-
HOHUYECKHE YPABHEHUS, KOOPAMHATHI (POKYCOB, YPABHEHHSI TUPEKTPUC, YEPTEKH.

19. Omnpenenenue pynkunu y=f(x), ee oOnacTu onpeneneHus ¥ MHOKecTBa 3HadeHn. CriocoOsl 3ana-
HUST QyHKIAH.

20. Ilpenen ¢yHKIMH, ero reoMeTpudeckas nHTepnperanns. OMHOCTOpOHHUE Tpenesbl PyHKunuu. Teo-
pPEMBI CYIECTBOBAHUS M €AMHCTBEHHOCTH Tpenena PyHKLINH.

21. Tlpenen ¢pyHkuMn Ha OECKOHEYHOCTH, OECKOHEUHBIN npenen GyHKuH B Touke. IloHaTus Geckoney-
HO MaJIbIX U OECKOHEYHO OOJBINON (PyHKIUU U CBsI3b Mexkay HUMH. CBOHCTBa OECKOHEYHO MalbIX U Oec-
KOHEYHO OONbINNX (PyHKIIHIA.
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22. OcHOBHasi TeOpeMa TEOPHH MPeAesoB. TeopeMbl O mpeaeax.

23. Ilepsblil 1 BTOPON CHIELUATIBHBIE IPEAETbI, CIEICTBUS.

24. Ompenenenue HenpepblBHOCTH GyHKIMHU y=f(X) B TOUke M Ha MHOecTBe. TOYKH pa3pbiBa U HX
kiaccudukanus. HenpepbIBHOCTh 3JeMEeHTapHbIX (QyHKOHMHA. ApudMeTHdeckue Oomnepanuyu Haj Herpe-
peiBHBIMU (pyHKIMsME. [Ipuparnenue aprymenTa u npupamenue ¢yHkuun y=f(x). Onpenenenue Henpe-
PBIBHOCTH (PYHKIIUH HA «S3BIKE TPUPALIEHUN.

25. Omnpenenenue npousBonHoi ¢pyakmmm y=f(x). OOmee nmpaBuiIo OTHICKaHUS MPOU3BONHON. I'eomeT-
PUYECKUN U MEXAaHUYECKUH CMBICI POU3BOJHOM.

26. VYpaBHEHHs KacaTeJIbHOH U HOpPMaJU K IJIOCKOCTH KpuBoi. HeoOxomumoe ycnosue nuddepeHupy-
emoctH. [Ipon3BonHas CoKHON (PYyHKIIUH.

27. OcHosnble nipaBuia nupdepenuuporanus: y=UxV, y=07 -1, y=U/V.

28. BriBon dpopmyn nuddepeHIupoBaHH: y=SsinX, y=COSX, y=tgX, y=CtgX, y=arcsinx, y=arctgx.

29. TlpousBoaHast GyHKIMH 33JaHHOHN MapaMeTPUIECKH U HESBHO.

30. Tuddepennman ¢ynkunn y=f(x), ero ces3pb ¢ npupamenuem pyHkuuu. [lpasuno oreickanus aug-
depenumana. ['eomerpuueckuii cmbicn nuddepeniuana. MUaBapuanTHOCTE hopMbl nuddepermana.

31. IIpoussoansie U auddepeHInaTbl BHICIINX TOPSIAKOB GyHKINH y=f(X). MexaHHUeCKUil CMBIC] BTO-
PO MPOU3BOJHOM.

32. Ilpasuio Jlonurans.

33. Bospacratomue, yosBaromme GyHKIUU: onpenenenus, sun rpaguxkos. Heodbxonmmoe ycioBre BO3-
pacranus (yoriBanust) pynkuun y=f(x). [locrarounoe ycinosue Bo3pactanus (yObIBaHUS ) (QYHKIUH.

34. Ompenenenne ToOUkH MakcuMyma (MuHMMYyMa) pyHkun y=f(x). Heobxomumoe ycnoBue cyuiecTBo-
BaHMs 3kcTpeMyMa pyHKIuu y=f(x). Onpenenenne KpuTH4Ieckoi Touku 1-oro poxa. JlocrarouHsle ycio-
BUSI CYLIECTBOBaHMS dKcTpemyMma pyHkumu y=f(x). IIpaBuio OThICKaHUS WHTEPBAJIOB MOHOTOHHOCTH H
JKCTPEMyMOB PyHKUUHU y=f(X).

35. Ompenenenue BHIMYKJIOCTH (BOrHYTOCTH) rpaduka ¢pyHkumu. Heobxomumoe ycioBHE BBITYKIOCTH
(BormytocTtH) rpaduka ¢ynkumu y=f(x). JlocraTouHble yCIOBHS BBITYKJIOCTH (BOTHYTOCTH) rpaduxa
bynkumnn y=f(x).

36. Ompenenenne Touku nepernda. Heobxomumoe yciioBue CyInecTBOBaHMS TOUKH mepernda rpaduxa
¢ynkunu. OnpeneneHne KPUTHYECKOH TOUKH 2-0r0 poxaa JlocTaTouHbIe yCIOBHSI CYLIECTBOBAHMS TOUKH
neperuba rpaduka pyHkunu. IIpaBuio oTbICKaHUS MHTEPBAJIOB BBIMYKIOCTH, BOTHYTOCTH M TOYEK Mepe-
ruda rpaduka pyHkunun y=f(x).

37. AcUMNOTOTBI KPHUBOMW: OMNpeAesieHue, BUIbl ACUMITOT. YPaBHEHMs BEPTUKAJIbHBIX M HAKJIOHHBIX
ACHIMIITOT.

Bonpocel A5 NpoBeeHHsI HTOTOBOr0 KOHTPOJIsl B (hopMe IK3aMeHa
1kypc, 2cemecTp

1. Onpenenenue nepBooOpasHON PyHKIMH, leMMa O TiepBooOpasHbIxX. OnpeneeHne HeopPeaeIeHHOTO UHTe-
rpaja, ero reoMeTpudeckuii cMpici. Teopema cyliecTBoBaHus HHTerpana. OCHOBHbBIE CBOICTBA HEONpeeeH-
HOT'O UHTerpana

2. WHTerprpoBaHe Mo YacTsM IJIsl HEOTPEeeJIEHHOrO HHTerpaja; (JopMyIa, OCHOBHBIE CITydau IPUMEHEHHISL.
3. 3ameHa nepeMeHHON B HeoNpeIeIeHHOM HHTerpajie, MHTerpupoBaHKe nppaluoHaibHocTel. MuaTerpuposa-
HUe (QYHKIUH, COTep KaInX KBaAPATHBIN TPEXUIIEH.

4. 3amaun, NPUBOISIIHE K MOHSITHIO OMPEAEIEHHOTrO HHTErpaia; a) 3a1ada O TUIOMIAAU KPUBOIMHEHHOM Tpa-
neryy;, 0) 3aaada 0 Macce MPSIMOJIMHEHHOTO HEOTHOPOIHOTO CTEPIKHSL.

5. HurerpanpHas cymma. OnpeneneHne onpeaeeHHOro MHTerpaia. BeraucieHne onpeaeneHHoro MHTerpaia
nio ¢popmye Herotona-JleiOnnna. I'eomMeTpruteckuii 1 MEXaHUIECKUI CMBICITBI ONTPENENIEHHOrO MHTErpaa.
OcHOBHBIE CBOINCTBA ONpPEEIEHHOIO HHTEerpaa.

6. MHrerpupoBaHue 10 4acTsIM B OIpeNieNEeHHOM MHTerpajie. 3aMeHa MepeMEHHOI B ONpeieSIeHHOM HHTEerpasie.
7. Brraucnenue ruormaieit miockux Guryp. Berucnenne o0peMOB Tel BpaleHust.

8. HecoOcTBeHHBIE HHTETPaIbI ¢ OECKOHEYHBIMH MPEAEIAMU UHTETPHPOBAHIISL.

9. Indpdepenumanpupie ypasHeHus: 1-ro mopsinka (Y ). onpeneneHue, BUABI 3alHUCH, PEIIEHHE,
HavajipHOe ycnoBue. Teopema Komm (cymecTBoBaHHEe M €IUHCTBEHHOCTH peweHus auddepennmanb-
HOTro ypaBHeHwus1 1-ro nopsiaka). JIY 1 ¢ pa3neneHHbIMU U pa3AeNIOIIIMUCS TTePEeMEHHBIMU.

10. JInneitnoe nuddepeHiaabHoe ypaBHEHHE 1-r0 mopsiaKa: onpeaeieHne, BU, HaxXOXIeHne oomero pe-
meHus. YpasHeHue beprym.
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11. dIuddepeHumnanpHbie ypaBHEHUS 2-T0 TOPSAKA: ONPEACNICHUEe, BUIbl 3aITUCH, PEIIeHNe, HaYaIbHbIC
YCJIOBUSL.

12. OnHoponsble nuHEHHbIe nu(pdepeHnanbHble YpaBHEHUS 2-T0 MOpPsIIKa: ONpeAesieHHe, CBOMCTBO
ero pemennil. Teopema o CTPyKType 00IIero peueHnsi ONHOPOAHOTO JIMHEHHOro auddepeHunaibHbe
ypaBHEHUs 2-r0 nopsiaka. TeopeMa o CTPyKType 001Iero pemeHusi HEOIHOPOIHOTO JTUHEHHOTo nudde-
peHLuaIbHble ypaBHEHUS 2-I0 NOPAIKA.

13. Haxoxxaenune oOmiero peuieHus OAHOPOAHOrO JUHeHHOro nuddepeHnuanbHble ypaBHEHHUS 2-TO
NOPSIZIKA C TIOCTOSTHHBIMU KO3((ULIMEHTAMH B CITy4asX, KOIZa KOPHH XapaKTePHUCTHYECKOTO ypaBH e-
HUS: a) NEeHCTBUTENIbHBIC U Pa3IMuHbIe; O) NEHCTBUTEIbHBIE U PABHBIE, B) KOMIUIEKCHO COTPSIKEHHBIE.
14. Meron mon0opa 4acCTHOTO PELIEHUs] HEOJHOPOIHOTO JIMHEHHOro nuddepeHnnanbHble ypaBHEHUs
2-ro TOpsAIKa C MOCTOSHHBIMH KO3((HUIMEHTAMH B CJIydasx, KOIAa MpaBas 4acTh YPAaBHEHHUS HUMEET
Bun: a) f(x) =Py (x) - €™, b) f(x) =e™ - (Mcos yx + Nsin yx ).

15. CoObitus. Bunbl coObITHI: 1OCTOBEPHBIE, HEBO3MOXKHBIE, ClydaliHble. BUIbI clydaliHBIX COOBITHI:
HECOBMECTHBIE, COBMECTHBIE, PABHOBO3MOJXKHBIE, EAMHCTBEHHO BO3MOXHBIE. [loHas rpynma coObITHIA.
IIpoTuBONONOKHBIE COOBITHS.

16. YactoTta. OTHOCHTENBHAS YaCTOTA. KJIACCUYECKOE U CTATUCTUYECKOE OMPEIE/IEHHE BEPOSITHOCTH.
17. Anrebpa cobwitiit. Cymma coObrTuii. Teopemsl CIIOKEHHS BEPOSTHOCTEH HECOBMECTHBIX M COB-
MecTHBIX coObITH. [IponsBenenue coOpTuii. Teopema yMHOXKEHHs BEPOSITHOCTEH U €€ CIEeNCTBUSI.

18. IloBTrOopenue ucnwiTanuii. Popmyna bepnymu.

19. Cnyuaiinbie Benuunssl (CB): nuckpernsie (JICB) u nenpepoisabie (HCB). 3akoH pacnpenenenus
JUCKPETHOMN CIIy4aiiHON BenuduHbl. Psa pacnpenenenus. MHOroyronbHuk pacnpeneneHus. OyHKIns
pacnpenenenus CB: onpenenenue, rpaduk, cBoiicTsa. IlnotHocTs pacupenenenuss HCB u ee coiicTsa.
20. Marematuueckoe oxunanue JICB u HCB: ompenenenue u BbluucieHus coiicrsa. Jucnepcus u
cpenHee KBaAPaTHUYECKOe OTKJIOHEHUE: OMpeAesIeHue U BhIUHUCICHHE, CBOMcTBa aucnepcuu mist JICB u
HCB.

21. HekoTropsle CTaHAAPTHBIC paclpeesieHus:. OMHOMHUAIBHOE, pABHOMEPHOE, HOPMAJIbHOE.

22. OCHOBHbBIE 3a7]a41 MAaTEMAaTHYECKOH CTAaTUCTHKH. | eHepaiibHast U BBIOOPOYHAsI COBOKYITHOCTH. B u-
Ibl BAPUAIIMOHHBIX PSAOB, UX rpadudeckoe m3odpakenue. Crocobsl 00pa3oBaHus BBIOOPKH.

23. TlokasaTenu LEHTpa paclpeaeeHNs: CPEeIHs BHIOOPOUHAs, MO/Ia, MEIUAHA.

24. Ilokaszatenu BapuauUMH CTAaTUCTHUYECKUX PACHPENENICHUM: SMIUPUYECKass OHUCIEPCHUs, CPenHee
KBaJpaTHYECKOE OTKIOHEHUE, KO3 PHUIHMeHT Bapraunuu. ACHMMETPHS U SKCLIEeCC.

25. TloHsiTHE CTaTUCTUYECKHX TUIOTe3, o0Iee npasmio ux nposepku. Kputepwii cornacus [Tupcona (
).

26. CsoiicTBa BBIOOPOYHBIX OLIEHOK: HECMEIEHHOCTD, COCTOSITEIbHOCTD, 3 EKTHBHOCTS.

27. UnTepBaibHOE OLCHUBAHME NapamMeTpoB. [[OBEpUTENbHBIN UHTEPBA IJIs1 MATEMATUYECKOTO OXKU-
TaHWUS U CPEIHEro KBaIPaTUYECKOTO OTKJIOHEHUs. Brruncinenne odbema BBIOOPKHU

Bonpoch! Aaa noaroroBku k yx3zameny (UK),

I kypc, 3a0uHas ¢opma o0yueHusi

1. JIluHeitHbIE Oomepaluu HAJ MaTpulaMu, UX cBoWcTBa. CUCTEMBI JTMHEHHBIX anreOpandeckux ypaBHe-
Huii(CJIAY): ompenenenne, perieHue, COBMECTHbBIE, HECOBMECTHBIE, OIpPEIEICHHbIE, HEONPEaeICHHbIE,
SKBUBAJICHTHBIE.

2. OnpenenuTeny BTOPOTO M TPETHETO MOPsAKa (ONpeneieHne, MpaBuia BeIYUCIeHns ). MUHOD U anred-
pandecKkoe NOMOIHEHHE.

3. PemeHue kBaIpaTHBIX CHCTEM JIMHEHHBIX ypaBHEHHH 1o ¢popmynam Kpamepa.

4. O6mee ypaBHeHue npsimoit. Mccienosanre odIiero ypaBHeHHsI MPsIMON. Y paBHEHUE MPSIMOM C YIJIO-
BbIM KO3(uumeHToM. YpaBHEHHE MPSIMOH, MPOXOASIIEH depe3 3aJaHHYI0 TOYKY B 3aJaHHOM Harpas-
JeHnuu (ypaBHEHHE My4Ka NPSIMBIX). Y paBHEHHE NPSMOM, IPOXOIALIEH Yepe3 1Be 3aaHHbIe TOUKN).

5. B3auMHOe pacnojiO’K€HHE NBYX MPSIMBIX HA IUIOCKOCTHU: YroOJj, YCJIOBHE NApaJIeNbHOCTH, YCIOBHE
NEePIEeHIUKYISIPHOCTH.

6. KpuBble BTOporo mopsizika: onpeneneHue, odmee ypaBHeHHe BTOpoi creneHu. OKpyKHOCTB: Orpene-
JIeHHUe, KAaHOHUYeCKoe ypaBHeHHe (BbIBOA). OCOOEHHOCTH OOLIero ypaBHEHHUs! BTOPOH CTETIEHH IS OTpe-
JieJIeHUs] OKPY>KHOCTH.
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7. Dnnurc: onpeseneHne, KAHOHMYECKOe ypaBHEHME, TOCTPOCHHUE.

8. I'unepbomna: onpeneneHne, KAHOHUYECKOE YpaBHEHHE. ACUMITOTHI runepbonbl. PaBHoOOYHas rumep-
Gona.

9. Ilapabomna: onpeneneHne, BBIBOA KAHOHUYECKOTO ypaBHeHUs. Pa3nmuynbie popmbl mapadosbl, UX KaHO-
HUYECKUE YPAaBHEHUs], KOOPAHHATHI (POKYCOB, YPaBHEHUSI AUPEKTPUC, YEPTEIKHU.

10. Ompenenenue pynkunu y=f(x), ee oOnacTu onpeneneHust ¥ MHOKecTBa 3HaueHn. CriocoOsl 3ana-
HUST QYHKIAH.

11. Ipenen ¢pynxumn. OpHOCTOpOHHME Tpeaesbl GyHKIUU. TeopeMbl CYyIIeCTBOBAHUS U €JUHCTBEHHO-
cru npenena Gpyskuuu. OCHOBHAs TeopeMa Teopuu npenesos. Teopemsl 0 mpeaenax

12. TlepBblii U BTOPOH ClELMANIbHBIE TPEAENDL, CAEACTBUS.

13. Ompenenenue HenpepelBHOCTH GYHKIMU y=f(X) B TOUYKe M Ha MHOXeCTBE. TOUKM pa3pbiBa U HX
kiaccudukanus. HempepbslBHOCTD 3JIeMEHTaPHBIX (PYHKLINH.

14. Onpenenenne npousBonHou ¢yHkmu y=f(x). OOmee npaBuUiao OThICKaHHS MPOU3BOAHON. I'eomeT-
PUYECKUN U MEXaHUYECKUH CMBICI TPOU3BOJHOM.

15. YpaBHEHuUs KacaTeNbHOW M HOPMAJH K IJIOCKOCTU KpuBoil. HeoOxoanmoe yciosue nuddepeHuupy-
emoctH. [Ipon3BonHas CioKHON (PyHKIIHUH.

16. Ocnosubie npaBuna qupdepenuuposanust: y=U+V, y=t .17, y=U/V.

17. TlpousBoaHas GyHKIHMU 33JaHHON MApaMETPUIECKH.

18. Muddepenunan ¢ynkmum y=f(x), ero cpsi3b ¢ npupamienneM Gpyuakumnn. [IpaBmio oTbickanust Audg-
depennnana. ['eomerpudeckuii cMbich nuddepeniuana..

19. IIpousBoaHbIe BHICIINX MOPSIKOB PyHKIMU y={(X). MexaHNueCKuii CMbICT BTOPOI MPONU3BOAHOM.
20. Ilpasuno Jlonurans.

21. 3apmauy, MpUBOIALINE K MOHSATHUIO OINpeneseHHOro unrterpana. MurerpanbHas cymma. OnpeneneHue
OTIpPEAeNICHOr0 MHTEerpaja. BelMucaeHne omnpeneneHHoro uarerpaiga mno ¢gopmyne Hetotona-JleiOHuma.
I'eomeTpuueckuii cMbICT onpeneneHHOro nuTerpana. OCHOBHbIE CBOWCTBA ONPEAENIEHHOI0 UHTerpasa.
22. BplHHCIeHHE IOMANEH MIOCKUX (PUTYD.

23. CobObrtuss. Bumel coObITHIA: TOCTOBEPHBIE, HEBO3MOXKHBIC, ClydaiiHble. BUIbl CiydaliHBIX COOBITHIA:
HECOBMECTHBIE, COBMECTHBIE, paBHOBO3MOXKHBIE. [TonmHas rpymnma cobsrruii. [IpoTHBOMNONOKHBIE COOBITHS.
24. Knaccuueckoe onpeaeaeHue BEPOSITHOCTH, €ro HENOCTaTKU.

25. Yacrorta. OTHOCUTENbHAsA YacToTa. CTaTUCTUUECKOE ONpeeNIeHne BEPOSTHOCTH, €10 HEIOCTaTKU.
26. Cymma coObrtmii. TeopeMbl CIIOKEHHsI BEPOSITHOCTEH HECOBMECTHBIX M COBMECTHBIX COObITHiA. Be-
POSITHOCTB MPOTHUBOIIOJIOKHOTO COOBITHS .

27. Ipoussenenue coObiThii. TeopemMa YMHOKEHUsI BEPOSITHOCTEH. BepOsSITHOCTh MOSIBICHHS XOTS ObI
OJTHOT'O U3 COOBITHIA.

28. Cayuaiinele BenmuuHbl (CB): muckpernsie (JICB) u nenpepriBabie (HCB). 3akon pacrpeneneHus
OUCKPETHOM ciydaiiHol BenuuuHbl. Psn pacnpenenenus JICB. MHOroyronbHUK pacipeneieHusl.

29. ®ynkuus pacnpeneneHus: CB: onpenenenue, rpaduk, CBOHCTBA.

30. IlnotHocTh pacnpenenenus HCB u ee coiictBa. Matemaruueckoe oxxuganue JICB u HCB: onpene-
JIeHWe, BBIYUCJICHUE, CBOMCTRA.

31. Jlucnepcust U cpenHee KBaapaTudeckoe OoTkJoHeHue CB: ompeneneHue u BbIUUCIEHHE, CBOMCTBA
IUCIIePCUH.

32. HekoTopble cTaHAAPTHBIE pachpeneieHus: a) OMHOMUuaNbHOE, 0) paBHOMEPHOE, B) HOPMAaJIbHOE pac-
npenenedue CB. BeposTHOCTHBIN CMBICK MapaMeTpoB HOpMajbHOTO pacmpeneneHus. Kpusas ['aycca.
BepostaocTs nonaganust HopMmanbHOH CB Ha 3aganubIil naTepBa. [lpaBuso «Tpex o».

33. Ilpenver maTemaTn4deckol CTaTUCTHKHU. | eHepambHast 1 BBIOOpPOYHAsI COBOKYMHOCTU. Buabl Bapua-
LIUOHHBIX PSIZIOB, UX rpadudeckoe n300paxeHne

34. IloHATHE O TOYEYHOM OLEHMBAHMM MapaMeTpoB. ToueuHas OLEHKA MAaTEMaTU4YECKOrO OXKUOAHUS.
Mona, mennana. Toueunsle oneHku nucnepcun. Koadduument sapuannu, ko3hpuuueHT acummerpuy,
3KCLECC.

35. IloHsATHE CTaTHCTHYECKUX TMIIOTE3, MPOBEPKa CcTaTUCTHYeckuXx runore3. Kpurepuit cornacus Ilup-
cona( 4 2).

36. MHTEepBaIbHOE OLEHMBAHKME NAPAMETPOB IEHEPAJIbHON COBOKYIHOCTH. /{OBEpUTEIBHBIE MHTEPBANbI
I MaTEMaTHYeCKOro OKUIAHUSI HOPMAJIbHO PacpeeleHHOrO KOJMYeCTBEHHOIO Npu3Haka X MpH U3-
BECTHOM CpeJlHEM KBaJpaTUUECKOM OTKJIOHEHUU.

IlonHblil (OHA OLEHOYHBIX CPEACTB, BKJINYAKWIIHHA TeKYIIHH U NPOMEKYTOYHbIH KOH-
TPOJib YCIIeBAEeMOCTH NPHUBeAeH B IPUJIOKEHHH K padoueil mporpamme.
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8. YUEBHO-METOJIWYECKOE HW WH®OPMAIIMOHHOE OBECHEYEHHE
JUCUUILINHBI

8.1 OcHoBHas JMTEpaTypa

1. Boromosnos, H.B. Maremarrka. YueOuuk mis 6axanaspos./H.B. Boromonos, I1. 1. Camoiinenko. —
M.: FOpaiir, 2012. —396¢. (50 3k3.).

2. boromosior, H.B. IIpaktudeckue 3ausTus 1o marematrke. Yueb. nocoGue ans Oakanaspos./ H.B.
Boromosios. — M.: FOpaiit, 2012. — 495c. (50 3k3.).

3. I'mypman, B.E. Teopus BeposiTHOCTEH 1 MaTeMaTU4YeCKasi CTaTUCTHKA. Yueb. mocobue mis 6aka-
naepos./ B.E. 'mypman. — M.: FOpaiit, 2012. — 479¢. (100 3k3.).

4. I'mypman, B.E. PykoBOACTBO K pelIeHHIO 33124 110 TEOPUH BEPOSTHOCTEN U MAaTEMaTHIECKOM CTa-
tuctrke. Yueb. mocobue mis By3oB./ B.E. 'mypman. — M.: FOpaiit, 2011. — 404c¢. (50 2k3.).

5. MTunaues, B. C. Beicuias matemaruka. [onneiii kypc [Tekcr]: yued. ans 6axanaspos / B. C.
IMMunauer ; nox pen. akan. A. H. TuxoHoBa. — 4-e usg., ucnp. u non. — M.: Uznarenscteo Hpaiit ; 2012, —
608 c. (30 ak3.).

6. Kenbbept, M. 5. BeposaTHOCTh U CTATHCTHKA B TIPUIMepax U 3anavax [Dnexktponseii pecypc]. T. I:
OCHOBHEIE MMOHSATHS TEOPHUH BEPOATHOCTEH U MateMatudeckoil cratuctuku / M.S. Kenbbepr, F0.M. CyxoB
Hznanue 2-e, nononHeHHoe. — DnekTpoH. naH. — M.: MITHMO, 2010. — pexxum noctymna:
http://www.biblioclub.ru — 25.08.2018.

7. I'ycera, E.H. Teopus BepoITHOCTU U MaTeMaTUYECKAs CTATUCTUKA. [ DIEeKTPOHHEIN pecypc|
yueb.mocobue / E.H. I'yceBa. — 6-e u3n., crepeorun. — M.: ®JIMHTA, 2016 — Pexxum noctyna:
http://www.blblioclub.ru—25.08.2018

8. bamusk, 1.M.Marematuka [Tekct] : yued. mocoOue mist Ty, BCeX Hampasi. 3a04. popmbl 00yde-
uust / 1. M. Bamnsik, O. H. Macnak ; HoBouepk. nrik.-menuop. un-T Jorckoii 'AY. - Horouepkacck, 2017. -
189 c. - 6/u.

9. bamnsk, 1.M . Maremartrka [1eKTpOHHBIN pecypc] : yueO. mocoOue is CTy/I. BCeX Hampapil. 3a04.
¢dopmet 06yu. / 1. M. Bamnsk, O. H. Macnak ; HoBouepk. unk.-menuop. uH-T JloHckoi [AY. - DnektpoH.
naH. - Hoeouepkacck, 2017. - XKM/JI; PDF; 9,07 Mb.

10. Macnak, O.H. Matemartuka. Teopus MHOXECTB, 3JIeMEHThI JIOTHKH, JIMHEWHAS U BEKTOPHas anredpa,
aHaJTUTUYECKas TeOMETPHS HA TMJIOCKOCTU U B TIPOCTPAHCTBE, BJIEMEHTHI TOTIOJIOTHH [ DJIeKTPOHHBIN pecypc] :
yueb. mocodOue s cTya. Bcex Harpasi. [1 kypca Oakanaspuara] B 6 u. U.1 /0. H. Macnak, M. B. Ky3suerosa, 1O.
C. Porosuna ; Hoeouepk. mmk.-menmiop. uH-T J{oHckoi I'AY. - Dnextpon. nan. - Hoeouepkacck, 2017. - JKM/I;
PDF; 1,96 MB.

11. bapeiankosa, E.B. Matemaruka. Beenenve B matemarrueckuii ananus, nuddepeHiimansHoe uc-
4rcieHre (PYHKIMH OTHOM M HECKOJIBKHX TIEPeMEHHBIX, IPUIIOKeHNs TU(epeHHaTbHOTO UCUHCIIEHHS K HC-
CIIEMOBAHUIO (PYHKIME OTHOM M HECKOJIBKHX TIEPEMEHHBIX [ DNIEKTPOHHBIN pecypc] : yuel. mocodue mist CTy.
Bcex Hanpasil. [1 kypca Oakanaspuara] B 6 u. U.2 / E. B. Bapeimnukosa, U. M. bamnsik, O. H. Macnak ; Hoeo-
yepk. uHX.-Menuop. uH-T JloHckoit [AY. - Onektpon. nan. - Hoouepkacck, 2017. - JKM/I; PDF; 2,52 Mb.

12. bamusk, 1.M. Marematuka. MHTerpanbHOe ucuucienre [ DNeKTpOHHBIHN pecypc] : yued. mocobue
IUTSE CTyI. BceX Hampaell. [1 kypca Oakanaspuara] B 6 u. U.3 / M. M. bamnsk, 0. C. Porosuna, M. B. Ky3ue-
noa ; Horouepk. umk.-menmmop. us-T Jlouckoit 'AY. - OnekTtpon. nan. - Horouepkacck, 2017. - ZKMJT; PDF;
2,77 Mb.

13. Kysueriosa, M.B. Marematuka. Jluddepenimansabie ypaBHeHus [ DNEKTPOHHBIH pecype] : y4eo. mo-
cobue s cTyd. Beex Hampae. [1 kypca Oakanapuara] B 6 u. U.4 / M. B. Kysueriosa, E. B. bapeimarkosa, O. H.
Macnak ; Hoeouepk. ursk.-memmop. ul-T JloHckori I'AY. - Onektpon. naH. - Horouepkacck, 2017. - XKMJI; PDF;
1,43 Mb.

14. Porosuna, FO.C. Maremartuka. Teopust BeposTHOCTEH [DNekTpOHHBIH pecypc] : yued. mocobue njs
cTyn. Bcex Hampasil. [l kypca 6akanaBpuara]l B 6 u. U.5 / FO. C. Porosuna, E. B. Bapsiuiaukosa, M. B. Kys-
HeroBa ; Hosouepk. umk.-menuop. uH-T Jlouckoii 'AY. - Dnektpon. naH. - Horouepkacck, 2017, - ZKM/J;
PDF; 5,04 MB.

15. bapeimiankora, E.B. MatemaTuka [DneKTpoHHBIN pecypc] | Kypc JeKIui s 0akanaBpoB BCeX
nanpaen. / E. B. bapeimaukosa, M. B. Kysuenosa, O. H. Macnak ; HoBouepk. utk.-mMenuop. u-T JJoHCKOM
T'AY. - Dnextpon. naH. - HoBouepkacck, 2018. - JKM/I; PDF; 2,32 Mb. - (. U.1).

16. bapeiiankora, E.B. MaTtemaTuka [ ek TpoHHBIN pecypc] | Kypc JeKIui [ OakanaBpoB BCex
Hanpasnenuii] Cemectp I / E. B. Bapwiuraukosa [u ap.] ; HoBouepk. unx.-menuop. uH-T JloHckoi TAY. -
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Onextpon. naH. - Horouepkacck, 2018. - JKMJI; PDF; 1,91 Mb.
8.2 /lononHuTENBHAS IHTEPATYPA

1. KpaBuenko, H. WM. Maremaruka [Tekcrt] : ¢6. 3ana4 u ynpaxkuenuii. B 6 u. U. 2: Beenenue B marte-
matudeckuii ananus. [Ipenenst. [Ipoussonnas. / HU. Kpasuenko; Horouepk. roc. memuop. akan. — Hosouep-
kacck, 2014. — 93 ¢.(60 »k3)

2. Kparuenko, H U. Maremaruka. Beeneane B matematuueckuii anamuz. [lpenenst. Ilponseoanas
[PnexTpoHHbIii pecypc]: cOopHuk 3amay u ynpaxunenuii / H . Kpasuenko; HoBouepk. roc. Menauop. akazi. —
DnextpoH. naH. - Hoeouepkacck, 20141. — JKM/JI; PDF; 6,16 Mb. — Cucrem. tpeboBanusi: IBM PC/
Windows 7. Abode Acrobat 9. — 3ar. ¢ sxpaHa.

3. bamnsik, .M. Maremaruka [Tekcr]: yue0. mocoGue st ¢ty 3a04. popmbl 00yY. BCEX HAPaBIICHMUI /
WM. bamnsk, O.H. Macnax; Horouepk. ursk. Meswiop.uH-T JIUAY. — Hosouepkacck, 2017. — 190c. (50 3k3.)

4. bamusk, 1.M. Marematuka [nekTpoHHbIH pecypc]: yued. mocodue mst ¢ty 3a04. popmbl 00yH.
Bcex Hampasienuit / UM. Bamnsixk, O.H. Macnak, HoBouepk. nnx. menuop.us-1. — HoBouepkacck, 2017, —
Onextpon. nad.- Hosouepkacck, 2017. — XKM/I; PDF; 4,3 Mb. — Cuctem. tpedosanus : IBM PC/ Windows 7.
AdobeAcrobat 9. — 3ar. ¢ skpaHa.

5. Porosuna, FO.C. Martematuka [DnekTpoHHBIH pecypc] : ¢0. 3ana4 U ynpakHEeHUN [ cTyI. BCeX
oOpas. Hampaey. o4. u 3a04. opm o0yu.] B 5 u. U.2 : Benenue B matemaruueckuii ananmus. [lpenenst. Ipo-
uzsonHas / E. B. Bapeinukosa [u ap.] ; HoBouepk. unx.-menuop. uH-T Jouckoit [AY ; nox pen. 10.C. Po-
rosuHoM. - HoBouepkacck, 2017, - XKXMJI;, PDF; 3,82 Mb.

6. Porosuna, FO.C. Matematuka [DnekTpoHHEIN pecypc] : ¢0. 3amad U ynpakHeHUH s CTy. BCeX
oOpas. Hampaey. o4. U 3a04. opm 00y4u.] B 5 u. U.1 : JIuneiiHas u BekTOpHAs airedpa, aHATUTUYECKAast reo-
metpusi / E. B. Bapbimnukosa [u ap.] ; HoBouepk. unxk.-menuop. uH-T JJonckoit AV ; nox pen. FO.C. Poro-
3UHOM. - DnekTpoH. naH. - HoBouepkacck, 2017. - XKM/I; PDF; 1,85 Mb.

7. Porozuna, }0.C. Marematuka [DnekTpoHHBIH pecypce] : ¢0. 3aaa49 U ynpaKHEHHH [ U1 CTYA. BCeX
oOpas3. HampasJ1. o4. U 3a04. opm 00y4.] B 5 u. U.3 : UurerpanbHoe ucuucienuve / E. B. bapeiarkosa [u
np.] ; HoBouepk. urx.-memmop. u-T JoHckoi ['AY ; mon pen. }O.C. Porosunoii. - DnextpoH. naH. - Hoso-
uepkacck, 2017. - KMJI; PDF; 3,06 Mb.

8. Porosuna, F0.C. MatemaTuka [DnekTpoHHBIH pecypc] : ¢0. 3amad U yrnpakHeHUH [171s1 CTy . BCeX
oOpas3. HampasJ1. o4. ¥ 3a04. opm 00y4.| B 5 u. U.4 : Tuddepentmanbhsie ypapHenus / E. B. bapoinukosa
[ np.] ; HoBouepk. umx.-memmop. uH-T Jouckoii AV ; mox pen. FO.C. PorosuHoti. - DnektpoH. naH. - Ho-
Bouepkacck, 2017. - KM/I; PDF; 3,87 Mb.

9. Poroszuna, }0.C. Marematnka [DnekTpoHHBIHN pecypc] : ¢0. 3aaa49 U ynpaKHEHHH |11 CTYA. BCeX
oOpas3. HampasJ1. 04. ¥ 3a04. (popm 00y4.] B 5 u. U.5 : Teopust BEpOATHOCTEN U MaTEMATHYECKAsT CTATUCTHKA /
E. B. bapeunnukosa [u ap. | ; HoBouepk. urk.-menmmop. ul-T JoHckoit ['AY ; mox pen. }0.C. Porosunoii. -
Onextpon. naH. - Horouepkacck, 2017, - JKMJ]; PDF; 3,87 Mb.

10. bapeniaukosa, E.B. Marematuka. JIuneiinas u BekropHas anrebpa, aHaIMTHIECKasi TeOMETPHSL.
Beenenue B Matematuueckuii anamus. [Ipenenst. IIpouseomnas [DnekTpoHHBIH pecypce] : ¢0. 3anad u ynpak-
HEHHH [ GakanaBpoB Bcex oOpas. Hampasil. o4. v 3a04. opm o0yu.]. U.1 /E. B. bapeimnnukosa [u ap.] ;
Hogouepk. unx.-menuop. uH-T J{orckoii I'AY ; mon pen. FO.C. Porosunoii. - Horouepkacck, 2018. - XKM/];
PDF; 3,76 MB.

11. Maremaruka. JIuHeiiHas 1 BeKTOpHas anreOpa. AHAJIUTHYECKAs T€OMETPHS [ DIEKTPOHHBIH
pecypc] : MeTon. ykas. K Bl pacd.-rpad. paboter qiis 6akanaspos I kypca od. Gopmbl 00yd. BCex
Hanpasil. / HoBouepk. urxk.-menuop. uH-T JloHckoii I'AY, kag. BulBP ; coct. M.B. Ky3nenosa, 1.M.
bammnsk, O H. Macnak. - Dnextpos. naH. - Hosouepkacck, 2017. - XKM/I; PDF; 876 Mb.

8.3 llepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALUOHHOH ceTH «HTepHET», He-
00XO0IUMBIX /ISl 0CBOEHHSI THCLHILJIHHBI

HaumeHoBaHue pecypca Pe:xxum noctyna

O¢urmanbHelil calT MUHUCTEPCTBA IPUPOIHBIX PECYpPCOB U 3Kosorun | https://www.mnr.gov.ru/

Poccutickolt denepannun

NormaCS nHpOpMaLNOHHO-CITPaBOYHAS CHCTEMa B 00JIaCTH HOP- http://www.normacs.ru/
MaTHUBHOU AOKYMEHTALUN

OdunmanbHeIi caiit hemepasbHOro areHTCTBa BOJHBIX PECYPCOB http://voda.mnr.gov.ru/
Hndopmarmonno-npasosoii nopran TAPAHT PY http://www.garant.ru/

Cnpasoynast cucrema KoncynbranT I Lroc http://www.consultant.ru/
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8.4 MeToanueckne yKazaHus 1Js1 00y4al0IHUXCsI 10 0CBOEGHHIO TN CUHIIIMHDI

1. Tonoxenue o Tekyiuew arrecraruu odyuaromuxcs 8 HUMU JII'AY [DnektponHsiii pecypc|
(BBenmeHO B AeiicTBhe mpuka3oM nupekropa Nell9 or 14 mons 2015 r.) / HoBodepk. HHXK.-MENUOp. UH-T
Honckoii 'AY.-Dnektpon. nan.- HoBouepkacck, 2015 .- Pexxum nocryna: http://www.ngma.su

2. Tunosbie (GOPMBI TUTYJIBHBIX JIUCTOB TEKCTOBOH TOKYMEHTALIMH, BBITOJHIEMON CTyNEHTaMH B
yaeOHOM mponecce [DaekTponHbiid pecypc] / HoBouepk. unxk.-menuop. uH-T Jlorckoi [AY . -Dnektpos.
nas.- Hosouepkacck, 2015 .- Pexxum noctyna: http:/ www.ngma.su

3. IlonokeHue 0 MPOMEKYTOUHOM aTTecTalny OOyHarOLINXCs 10 MpOorpaMMaM BBICIIEro odpas3o-
BaHUs [DJIEKTpOHHBIN pecypc]| (BBeaeHOo B aeiicTBue mpukazom aupekropa HUMU Jlouckoii [AY Ne3-
O/ ot 18 suBaps 2018 r.) / HoBouepk. unx.-menuop. uH-T Jlonckoit ['AY.-Dnekrpon. nan. - HoBouep-
kacck, 2018. - Pexxum nocryna: http://www.ngma.su

8.5 llepeyenb HHPOPMALIHOHHBIX TEXHOJOTHH, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHUU 00pa30-
BATEJILHOT0 TMpoLecca, NPOrpaMMHOro odecrneyeHusi, COBpeMEeHHbIX NMpo(ecCHOHAIBHBIX 0a3 DaH-
HbIX H HH(OPMALHMOHHBIX CIIPABOYHbIX CHCTEM, JIJIsl 0CBOEHHUSI 00YUYAIOIMMHCS AMCHUNIHHBI

PexBH3nTBHI fOrOBOpPA
Horosop Ne 48-1 Ha epeAavy NPOU3BCICHI HAYKH U HCUCKITIOUHTCIIBHBIX
IIpaB Ha €T0 ucnosb3oBaHny oT 27.04.2018r. 10 oOkOHUAHHA HEUCKIIL. IIPaB HA
ITPOU3BEICHUE

Horosop Ne 010-01/18 06 okazannu uHpopMammuoHHBIX yeayr ot 16.01.2018
r.mo 19.01.2019r.

Horosop Ne p08/11 Ha okazaHue yCIyT MO MPESIOCTABICHUIO AOCTYIIA K 3/ICK-
TpoHHBIM H3gaHusIM oT 30.11.2017 r.mo 31.12.2025 1.

Horosop Ne 2 Ha okazaHHE YCIyT MO OPCIOCTABICHHUIO TOCTYIIA K SJICKTPOH-
HeiM u3gaausaM oT 15.02.2018 r.mo 14.02.2019 r.

Horosop Ne 487 Ha okazaHue yCIVT MO MPCIOCTABACHHUIO JOCTYIA K 3JICK-
TPOHHBIM H3gaHusIM oT 16.05.2018 r.mo 15.05.2019 .

IlepeyeHb JHLIEH3HOHHOTO MPOrPAMMHOI0 00ec-

HaumenoBanue pecypca
®I'BHY «PocHUMIIM)»

000 «HekcMengua»

000 «Mzgarensctio Jlanb»

000 «Mz3garensctio Jlanw»

000 «Mzgarennctro Jlanw»

neYeHus1

PexBH3HUTHI MOATBEPRAAIIECTI0 JOKYMEHTA

[IporpammHas cucrema st OOHapyKEHHUS TEKCTO-
BbIX 3aMMCTBOBAHUH B Y4eOHBIX U HAYYHBIX pado-
Tax «AHTHaruat. BY3» (uatepHer-Bepcusi);
Monyab «IIporpaMmHBIi KOMIUIEKC IOUCKA TEK-
CTOBBIX 3aMMCTBOBAHUIN B OTKPBITBIX UCTOUHUKAX
CETH UHTEPHET)

JIunensuonnsiii gorosop Ne 717 ot 09.01.2018
r. 3A0 «AnTu-Ilnaruar» (¢ 09.01.2018 r. mo
09.01.20191.).

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7,8, 8.1, 10; MS Office professional;
MS Windows Server; MS Project Expert 2010 Pro-
fessional)

CyOnnueH3uoHHBIH 1oroBop Ne
58544/PH/14588 ot 28.11.2017 r. AO
«CogrJlaiin Tpeiin» (¢ 28.11.2017 r. mo
31.12.2018 r.)

CyOnnueH3uoHHBIH 1oroBop Ne
58547/PH/14588 ot 28.11.2017 r. AO
«CogrJlaitn Tpeiin» (¢ 28.11.2017 r. mo
31.12.2018 r.)

I'C MaplInfoPro 16.0 (pyc.) ans yueOHBIX 3aBene-
HUM

Jlunensuonnsblit qorosop Ne 75/2018 ot
18.06.2018 r. OO0 «2CTHU MAII» (Geccpou-
HO)

9. ONUCAHHUE MATEPWATRHO-TEXHWUECKOW BA3BI, HEOBXOIUMOWM JUIA
OCYIIECTBJEHMSI OBPA30BATEJILHOI'O MPOIIECCA 1O JUCHUILINHE

Jlexyuonnsie 3anamus npoGoOAMcst 6 ayoumopusx 06ue2o nolb306aHUs, OCHAUEHHbIX Cheyl-
anvHOll Mebenslo, OOCKOH, U m.N., NpU HeOOXOOUMOCIIU AYOUMOPUsI OCHAWACMCS NEPEHOCHBIMU MY TbI -
MeOUiHbIMU CPeOCMBAMU (IKPAH, NPOEKMOP, AKYCIMUYecKas cucmema): ayo.228.

Ilpakmuueckue 3anamus IPOBOIATCS B CIIELUATU3UPOBAHHBIX ayAUTOPUSIX:
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ayn. 2229 nHa 36 mnocamouyHbIX MecT; 1 pabodee MecTO IpemojaBarelid; JOCKa; ydeOHO-
HarAHple MOCOOHs (AEMOHCTPALMOHHBIE IUIAKAaTHl); OUOAKTHUYECKHEe MaTepHalibl [0 TeMaM; y4eOHO-
METOIUYECKHE TIOCOOUS; UePTEIKHBIE HHCTPYMEHTEI

aya. 2401 (ma 25 nocamouHBIX MECT) C BBIXOJOM B CETh - YKOMILUICKTOBAHO CIEIHAIH3NPOBAH-
HOH MeGenbio M TEXHHYECKUMH CPEICTBAMH OOYUYCHUS, CIYXAIIUMK [UIA IpeICTaBICHUS HHPOPMAIIUH
ayautopun: KoMmuerorep Imango Flex -9 mr., Morutop 17°° XXK; Kommerotep Imango Flex — lir.; Mo-
aurop 197’ XK-1 wr.; ITpuarep Canon FC — 228 — 1mr. [TepenocHoi#t sxpan ( Dinon Tripol MW 2,2m *
2,2 M), HoyTOyk Samsung R720-FS-02 u npoextop Aser X1261-1 mt

OOGyvaromuecs: U3 4HCia JIAL C OTPaHHYSHHBIMH BO3MOXHOCTAMHE 3I0pPOBbS 00ECIEUYEHB! IIeYaT-

HBIMH U (MJIH) 3JIEKTPOHHBIMHE 00pa3oBaTeNbHBIMU pecypcamMi B (opMax, afalTHPOBAHHEIX K OTpaHHYe-
HUSM HX 3JOPOBBS.

10. OCOBEHHOCTHU OPIAHM3AIIMHA OBPA3OBATEJIBHOT'O IIPOIIECCA IIO
AUCITMIIVIMHE JJISI THBAJIMIOB U JINI C OTPAHUYEHHBIMH BO3MOXKXHOCTSIMU
ConepxaHue MTUCHUILIMHBI U YCJIOBUS OPraHM3aldU OOYUEHHUS IUIsi 0OYYaArOIMMXCS ¢ OTPaHHYEH-
HBEIMH BO3MOXKHOCTSIMH 3J0POBbsl M MHBAJIHMIOB KOPPEKTHUPYIOTCS NPH HATHYMH TaKUX OOydaromuxcs B
COOTBETCTBHMHU ¢ HHIMBUAYAIBHOH IIporpaMMol peabUIuTallui HHBAIK/A, @ TaK XKe METOIUYECKHMH pe-
KOMEHAlMAMH I10 OpraHH3anuy 00pa3oBaTelIbHOro nponecca st 00y4eHHss HHBAIHUAOB M JIHI C Orpa-
HHYEHHBIMHM BO3MOJKHOCTSMH 3J0POBbS B 00pa3oBaTeNIbHBIX OpraHM3alisX BEICIIEro o6pa3osadus (YTB.
Muno6prayku Poccuu 08.04.2014 NeAK-44-05 BH), ITooXeHHEM O METOAMKE CLIEHKH CTEIIEHHM BO3-
MOXXHOCTH BKJIFOUEHHS JIUI| ¢ OrPaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBBSI 1 MHBAJIUAOB B 00IIMii 00pa-
soBaTensHbId mponecc (HUMMU, 2015); Ionoxennem o6 oOydeHHH JIHI ¢ OTpaHMYEHHBIME BO3MOKHO-

CTAMH 3[0pOBBbS M HMHBaIMIOB B HoBodepkacckoM HHXEHEpHO-MennoparuBHoM uHcTuTyTe (HUMU,
2015).

JlomoHEeHNs: X H3MEHEHHUs PACCMOTPEHBI Ha 3acenanun kabeapsr « » U X 2018 T’

3aBenyromuii kadempoit o
(©.1.0) (monmuce) _ V4

BHECEHHEIE H3MEHEHHS YTBEPIKAAM0: «l o 20 #r.

Jexan dakynprera

(moamnuce)
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11. TOMOJTHEHWS 1 U3SMEHEHUS B PABOUYEN MTPOT'PAMME

B pa6ouyro mporpammy Ha 2019 - 2020 yueGHBIif roq BHOCATCS H3MEHEHHs - OOHOBIEHO M aKTyalH3HpO-
BAHO COAEpKaHUE CIISAYIOLINX pa3/eioB U MoJpa3enoB pabouel NporpaMmal:

7. ®OHJ ONEHOYHBIX CPEACTB AJIs1 KOHTPOJISI YCIIEBAEMOCTH U INPOBEJAEHUA
INNPOMEXYTOYHOU ATTECTAIIMA OBYYAIOIINXCA IO ANCHUITJINHE

Jliist KOHTPONS YCIIEBAEMOCTH 00yUaeMbIX U Pe3y/IbTaTOB OCBOSHUS AMCLMIUIMHBI IPHMEHSeTCS OanbHO —
peliTHHrOBas cUcTeMa, pa3paboTaHHas B COOTBETCTBHM ¢ [lomokeHHeM O TeKylleH aTTecTauHH oO0y4aromuxcs B
HUMMU JITAY.

Ounasn ¢popma o6yuenns

B Teuennu I cemecTpa npoBoAsATEH:

IMpomesxyrounslii koHTpos (I1K), cocTosdmuii U3 TecTHpoBaHHs IO NPOHAEHHOMY TEOPETHYECKOMY Mare-
puUay JEKLHH.

IIK 1 - TectoBeie MaTepuainsl HaxoasTes B manke Y MK/I qucuunnuns «MaTemaTuka» Ha kadenpe.

Texymuii korTpos(TK):

TK1, TK3 —xouTponsHble paboThI 10 NPeACTaBIEHHLIM BapHaHTaM 3aJaHHH.

TK2 - seinonnenne PTP Nel no teme «JIuHeiinas v BekTopHas anredpa. AHaIMTHUECKAs FEOMETPUSY.

HK-3aver.

Bonpocs!  Juisi NPOBEICHHS HTOrOBOro KOHTDOJs B dhopMe 3aueTa
I xvpe. 1ecemecTp

. Matpuusr: onpeneneHue, pazMep MaTpHuLbl. PaBeHCTBO MaTpuL, BU/bl MaTPHLL.

. JIunelinble onepanyu Ha MaTPULIAMH, UX CBOHCTBA. Y MHOKEHHE MAaTpHULL, €ro CBONUCTBA.

3. TpaHcnonupoBanue MaTpul. OOpaTHas MaTpHLa: ONPEAEIICHHE, TEOPEMA CYIIIECTBOBAHMS, NIPABHIIO HaXOX/e-
HuA (n=2).

4. Cucremsl TMHEHHBIX anredpanueckux ypasHenuii (CJIAY): onpeneneHue, pelieHHe, COBMECTHBIE, HECOBMECT-
HbIE, ONpeACTICHHbIE, HeONPEIeIeHHbIE, 3KBUBAICHTHEIE.

5. MaTpHuHas 3amuCh KBAaJPAaTHBIX CHCTEM JTHHEHHBIX YpaBHEHHMH; pelleHHe KBaApaTHBIX CHCTEM JIMHEHHBIX
YPaBHEHHH ¢ MOMOILbIO OOPaTHOH MaTpPULIBL.

6. OnpenenuTenu BTOPOTO U TPEThEro Mopsiaka (ONpeaeieHHe, npaBuiia BulurcieHus ). MuHop u anrebpanueckoe
[IOTIOIHEHHE.

7. PellleHue KBaJpaTHBIX CHCTEM JIMHEHHBIX ypaBHeHUH no dopmynam Kpamepa.

8. BexTophl: onpeneneHue, MOAy/b, HanpaBiaeHue. Kilaccudukalius BekTopoB. JIMHelHble onepalliy HaJ BEKTO-
pamu. Koopaunate! Bektopa. JInHeiiHBIe onepaliy Ha/l BEKTOpaMU B KOOpAUHATHOH (opme.

9. CkansgpHoe npou3BeeHHE IBYX BEKTOPOB: ONpeNesIeHHE, ero cBolcTBa. BhIunCIeHHe ckaIspHOro MpousBele-
HHS B KOOPAHUHATHOH popme. MexaHHUECKUH CMBICT CKalISIPHOrO NPOU3BEAEHHUS.

10.BekTopHOe Mpon3BeieHHEe ABYX BEKTOPOB: ONpEAe/IEHUE, CBOHCTBA. BEIUMCIEHHE BEKTOPHOTO NIPOM3BEIAECHHUA B
KoopAauHaTHOH (opme. ['eomeTpuyeckuii U MeXaHHYECKUH CMbICIIBl BEKTOPHOTO NIPOM3BEIEHHS.

11.CmemmanHoOe NpoU3BeJCHHE TPEX BEKTOPOB: ONpe/eicHHe, BEIYUCIEHHE B KOOpAUHATHOM dopme. I'eomerpuye-
CKHi{ CMBIC]T CMEIIAHHOTO TIPOM3BEICHHS. Y CIIOBHE KOMIITAHAPHOCTH TPEX BEKTOPOB.

12.06uiee ypaBHeHue npsamoi. Hccnenosanue obuiero ypaBHeHUs npsMoi. Y paBHeHHe NPSMOI ¢ YIIIOBBIM kK03(du-
[UIEHTOM. YpaBHEHHME MPSMOH, MpOXOsIeH Yepes 3a1aHHy 0 TOUKY B 33/laHHOM HarpaBjleHMH . Y paBHEHHeE IIps-
MO, poXoAsIIeH Yepes /Be 3aJaHHBIE TOUKH).

13. B3aumMHOe pacmonio’keHHe ABYX IPSAMBIX Ha MIOCKOCTH: YroJl, YCJIOBHE MapaljeabHOCTH, YCJIOBHE MepneHay-
KyTSApHOCTH.

14.KpuBbie BToporo nopsiaka: onpezencHue, obuiee ypaBHeHHe BTOpoH cTerneHy. OKpy>KHOCTB: ONpeAe/icHHe, Ka-
HOHHWYeckoe ypaBHeHHE (BbIBOI). OcoOeHHOCTH 0OOLIero ypaBHEHHs BTOPOH CTENeHW IJIA ONpENeNieHUS OK-
PY>KHOCTH.

15.2nnunc: onpeneneHne, KAHOHUYECKOE YPABHEHHUE, IOCTPOEHHUE.

16.I'unep6ona: onpeaeneHre, KAHOHMYECKOE ypaBHEeHHe. ACUMNITOTEI runepoonsl. PaBroGouHas runepbona.

17.T1apabona: onpeneneHue, BEIBOA KAHOHMUYECKOrO ypaBHeHuUs. Pazinunbie ¢hopMbl napabossl, UX KAHOHUYECKHE
ypaBHEHHs, KOOPAMHATHI OKYCOB, YPAaBHEHHUS AUPEKTPHC, YEPTEXKH.

18.Onpenenenue ¢pyHkumu y=f(x), ee o6nacti onpeneneHus 4 MHOXecTBa 3HaueHHI. CriocoObI 3aianus GyHKIMH.

b —
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19.IIpenen ¢yHkimy, ero reomeTpudeckas HHTepnperatus. OTHOCTOPOHHUE npeseinl GyHkuuu. Teopems! cyme-
CTBOBaHHA U €JMHCTBEHHOCTH Mpezaesa QpyHKIHH.

20.IIpenen dbyHKkUMHM Ha GECKOHEYHOCTH, OECKOHEUHBIN NPEAEN (PYHKIMH B TOUKe. ITOHATHS 6€CKOHEYHO MAJIbIX H
OeckoHeUHO 60O QYHKIUH U CBA3b Mexay HUMHU. CBOMCTBA GECKOHEYHO MaNbIX M GECKOHEYHO GONBLIMX
dyHKUHHA.

21.0cHoBHas TeopeMa TeOpHH NpeaesoB. Teopemsl o mpeaesax.

22.1epBblil 1 BTOpOH cnielMalibHBIE MPE/IENIbI, CJIEACTRYA.

23.0npenenenue HeNpepbIBHOCTH QYHKUMH Y=f(X) B Touyke U Ha MHOXKecTBe. TOUYKHM paspeiBa M MX KJIacCH(pHKa-
uust. HempepeIBHOCTD 3/1eMeHTapHbIX QYHKUHMH. ApudmeTHueckue onepalyi Haja HelpepbIBHBIMA (QYHKIHA-
mu. Ilpupaienve aprymenta ¥ mpupaieHue dyHkumn y=f(x). OnpeneneHye HenpepsIBHOCTH (QYHKLMU Ha
«A3BIKE NPUPALLEHUI.

24.0Onpenenenue npou3oAHoH pyHkiuu y=f(x). ObLee nNpaBuao OThICKaHUs NPOU3BOAHON. [eoMeTpHUeCKHi H
MEXaHUYECKUH CMBICIT TIPOM3BOHOIA.

25.YpaBHeHHs KacaTeJbHOH M HOpMalld K IJIOCKOCTH KpuBoH. Heobxomumoe ycnosue muddepeHUHpyeMOCTH.
IIponseonHas cioxHOM QYHKIHH.

26.0cHoBHble npaBuia auddepenuupopanus: y=U+V, y=U .V , y=U/V.

27.BeiBoa dopmyn audQepeHIMpOBaHHUS: Y=SINX, Y=COSX, Y=tgX, y=ctgX, y=arcsinx, y=arctgx.

28.TIpousBoanas GyHKIMH 3a1aHHOM MApaMETPUUECKU U HEABHO.

29. luddepenuman Gynkuun y=f(x), ero ca3b ¢ npupaueHueM GyHKuuH. IlpaBuso orsickanus guddepeHiuana.
['eomeTpuueckuii cMbica auddepennyana. MuBapuantHocTh hopMsl tuddeperumana.

30.ITpousBoaHsele u AuddepeHIHan] BRICIIHX MopsakoB GyHKLHH y=f(x). MexaHu4decKkuil CMBICI BTOPOii IPOH3-
BOJHOM.

31.Bospacraromue, yOplBaromue QyHKLIUU: onpeneneHus, Bua rpaduxos. Heob6xoanmoe ycioBue BO3pacTaHHs
(yOeiBanus) pynkuuu y=f(x). JlocrarouHoe ycinoBue Bo3pactanus (yObiBaHus) GyHKLIUH.

32.0mnpenenenyre TOYKH MakcuMyMa (MUHMMyMa) GyHKuuN y=f(x). HeobxoauMoe yciioBue CyIecCTBOBaHHS 3KC-
TpemyMa QyHxuuH y=f(x). Onpenenenye kpuTHIeckoil TOUKH 1-0ro poaa. JJocTaTtouHsle YCIOBHA CYILECTBO-
BaHus SKCTpeMyMma QyHKUMH y=f(x). IIpaBuiIo OTBICKAHHS MHTEPBAJIOB MOHOTOHHOCTH M SKCTPEMYMOB (yHK-
M y=f(x).

33.Omnpenenenye BBITYKIOCTH (BOrHyTOCTH) rpaduka ¢yHkuuu. HeobxonumMoe ycinoBue BBIMYKIOCTH (BOTHYTO-
ctu) rpaduka pyHkuun y=f(x). JloctaTouHble yCIOBHS BBITYKIOCTH (BOTHYTOCTH) rpaduka GyHKUHH y=f(X).

34.0Onpepenenue Touky neperuta. Heobxoaumoe ycnoBue CylIeCTBOBaHMS TOYKHM meperuba rpaduka ¢pyHKUHH.
Onpenenenne KpUTHYECKOH TOUKM 2-0ro poja JlocTaTouHble yClOBHMs CYIIECTBOBAHHMs TOYKH Meperuba rpa-
duka ¢ynxkumu. [IpaBHIO OTBICKAHMS HHTEPBAIOB BBIMYKJIOCTH, BOHYTOCTH M TOYEK Nepernba rpaduka
dynkumm y=f(x).

35.AcHMNTOTBI KPHBOMH: OIpeeeHHe, BUIbl aCUMNTOT. Y paBHEHHS BEPTUKATBHBIX H HAKIOHHBIX ACHMIITOT.

B teuenne 11 ceMecTpa nmpoBoasTest:

Ipomexytounslii koHTposs (I1IK), cocrosdmuii 3 TecTupoBaHus MO NPOWACHHOMY TEOPETHYECKOMY MaTe-
pHAITy JIEKLU.

IIK 1 - TecToBele MaTepyansl Haxoaarcs B nanke Y MK/ aucuumniunsl «Marematuka» Ha Kadenpe.

Texkymmii kouTposs (TK):

TK1- vHauBuAyanbHOe JOMAIIHEE 33/JaHKE 110 MPEACTABICHHBIM BApHAHTAM;

TK2, TK3 - koHTposibHbIE pabOTHI [0 MPEACTABICHHBIM BapUaHTaM 3a/IaHHi.

TK4 - BeinonHenue PI'PNe 2 no Teme «MaremaTtiueckas CTATHCTHKAY.

HNK->x3ameH
Bonpochb! 418 NDOBeIeHUS HTOrOBOr0 KOHTDOAA B opMe 3K3aMeHa
1kvpc, 2cemecTn

1. Onpenenenne neppooGpasHOi yHKIMH, TeMMa O nepBooGpasHbIX. Ompe/Ie/ieH|e HEONPEAENEHHOTO HHTErPaa, €ro
reoMeTpHYECKHi cMBICIL. TeopeMa CyiiecTBoBaHUS uHTerpaa. OCHOBHBIE CBOWCTBA HEONpeIeJIieHHOro HHTerpaa

2. MHTerpupoBaHHe N0 YacTsM U HEONPEIEIEHHOTO HHTerpaa: GopMysia, OCHOBHBIE CJTy4ad NPHUMEHEHMS.

3. 3ameHa nepeMEHHO! B HEONpee/IeHHOM HHTerpasie, HHTEerpUpOBaHHe UppaLMoHalIbHOCTeH. HTerpuposanye GyHK-
LM, COAEPKAIIMX KBaAPaTHBIIN TPEXHIIEH.

4. 3apgauu, NpUBOAILME K TIOHATHIO OMPEICIEHHOTO HHTErpana: a) 3a1a4a o IJIOIAIM KPUBOJIMHEHHOM Tparewyy; 6)
3aa4a 0 Macce NPSIMOIMHEHHOTO HEORHOPOAHOTO CTEPXKHSL.
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5. WnrerpansHas cymma. OmpeieieHre onpeieNleHHOro nHrerpaia. Beruvcnenue onpeaeseHHoro uHTerpaia no gopmy-
7ie Hetorona-Jleitonuiia. I'eoMeTprueckuii 1 MeXaHUUeCKHUii CMBICIbI ONpeiesIeHHOro uHTerpasa. OCHOBHBIE CBOHCTBA
ONpe/IeNIeHHOro HHTeTpajia.

6. HMurerprpoBaHHe MO YacTsM B ONpeAeSIEHHOM HHTerpase. 3aMeHa epeMEeHHOMN B ONPeeNiEHHOM HHTErpase.

7. BoruucneHue mwiomanei miockux Gpuryp. Beruncnenue odmeMoB Ten BpallieHus.

8. HecobcrBeHHble MHTETpaiIbl ¢ GECKOHEUHBIMH NpeieslaMi MHTET PUPOBaHHS.

9. NuddepeHunansupie ypapHeHus 1-ro mopsaka (JIY I): onpenenenue, BHIAbI 3aNMCH, PELIEHWE, HA4albHOE
yenoBue. Teopema Komu (cymecTBoBaHHE M €IUHCTBEHHOCTH pelUeHUs AMPPepeHUManbsHOro ypaBHeHds 1-ro
nopaaka). Y I ¢ pa3feiaeHHbIMU U pa3aesaloniuMHUCs IEPEMEHHBIMU.

10. Jluneiinoe auddepeHimansHoe ypaBHeHHe 1-ro mopsaka: onpenenesne, BHA, HAXOXKACHHE OOLLUEro pelleHHs.
Ypasuenue bepHynnu.

11. TuddepernuansHele ypaBHEHUS 2-r0 MOpsAKa: ONpedeNeHHe, BUIbl 3alMCH, pelleHHe, Ha4aJibHbIE YCJIOo-
BHSL.

12. OpHopoaHbie nuHeliHbIe ¢ depeHIMaNbHble YPaBHEHUs 2-r0 MOpsaKa: ONpeAesieHue, CBOHCTBO €ro pe-
menmii. TeopeMa o CTpyKType o0LIero pelieHus 0IHOPOIHOro JHHeHHoro nu¢depeHIuanbHble YPaBHEHHUS 2-T0
nopsaka. TeopeMa o cTpykType oOLIero peleHuss HEOAHOPOAHOTO JMHEHHOro AuddepeHLnalbHble YpaBHEHUA
2-ro mopsjka.

13. HaxoxnaeHue o0miero pemeH|s 0OXHOPOAHOrO JIMHEeHHOro nuddepeHuManbHble YpaBHEHH 2-TO MOPAIKA C
TOCTOSHHBIMH K03 (ULIMEHTaMH B Clly4asiX, KOrja KOPHH XapaKTepUCTHYECKOrO YpaBHEHHs: a) JeliCTBUTENb-
HbIE M pa3fiuHbie; O) NeHCTBUTEIBHBIC U PaBHbIE; B) KOMIJIEKCHO COTIPSKEHHBIE.

14. Meton nox6opa YacTHOrO pelleHHs] HEOJHOPOIHOTO JIMHEeHHOoro auddepeHuranbHble ypaBHEHUs 2-ro Mo-
psAAKa C MOCTOSIHHBIMU KO3 HUIIMEeHTaMH B ClTydasx, Korja rnpasas 4acTb ypaBHeHHs uMmeeT BUA: a) f(x) = P, (x)
e’ b)f(x) =e”™ - (Mcos yx + Nsin yx ).

15. Cob6wiTis. Buapl coObITHI: JOCTOBEpHBIE, HEBO3MOXKHEIE, CllyyaiiHble. Buapl cinydyalHbIX cOOBITUH: Heco-
BMECTHbIEe, COBMECTHbIE, PABHOBO3MOJKHBIE, EIMHCTBEHHO BO3MOXKHbIE. [lonHas rpynna cobwituii. IIpoTHBomno-
JIOKHBIE COOBITHS.

16. Yacrora. OTHOCHTENBHAS YaCTOTA. KIACCHUYECKOE W CTATHCTUUYECKOE ONpEeACIeHHE BEPOITHOCTH.

17. Anre6pa cobbituii. CyMma coOpITHIL. TeopeMsl C0XKEHHS BEpOSATHOCTEI HECOBMECTHHIX H COBMECTHHIX CO-
onrThii. [Ipouseenenue cobeiThil. TeopemMa yMHOXEHHS BEPOSTHOCTEMH U €€ CIeACTBHUS.

18. TlosTopenue ucneiTanuii. @opmyna bepHymim.

19. Cnyuaitnsie Benuuunsl (CB): auckpertsie (JICB) u nenpepsiBusie (HCB). 3akoH pacnpeneneHus OUCKpeT-
HOM ciiyuyaiiHo#t BenuuuHbl. Psag pacnpeaenenus. MHoroyronbHuk pacrnpefeneHus. OyHKIHUS pacrpeneneHus
CB: onpenenenue, rpaguk, cBoiicTsa. IlnorHocts pacnpenenenns HCB u ee cBolicTBa.

20. Martemaruueckoe oxxunanre JJCB u HCB: onpenenenune 1 BeluMCIeHHs cBOFCTBA. [ucniepcus U cpeiHee KBaapa-
THYECKOE OTKJIOHEHHE: OTIpefie/ieHHe U BRIYMCIeHHe; cBoiicTBa aucnepeun aia JJCB u HCB.

21. Hexoropsle cTaHAApTHBIE paclpeaesieHus: OMHOMUAIEHOE, paBHOMEPHOE, HOPMAJIbHOE.

22. OcHOBHBIE 3afa4l MaTeMaTH4eCKOW craTucTHku. ['eHepasbHas W BbIGOpOUYHas COBOKYNHOCTH. Buipl Ba-
PHUALIMOHHBIX PANOB, UX rpaduyeckoe n3obpaskeHre. Crniocobsl 00pazoBaHuUsI BHIGOPKH.

23. Tloka3aTenu LieHTpa pacnpee/ieHUs: cpeaHss BeibopouHas, Moaa, MenuaHa. IlokasaTeny Bapualiy CTaTH-
CTHYECKMX paclpelefeHHil: SMIupriecKas AUcrnepcus, cpefiHee KBaJpaTUUECKOe OTKJOHEHHe, KOd(POULMEHT
BapHalii. ACUMMETPHS U KCLecc.

24. Tlonsttye CTaTHCTHYECKHUX HNOTe3, obulee MpaBuio ux nposepku. Kpurepuit cornacus IMupcona ( y ™).

25. CBoiicTBa BBIGOPOYHBIX OLIEHOK: HECMEIIEHHOCTh, COCTOATEIbHOCTD, 3 (EKTUBHOCTS.
26. HHtepBanpHOE OLICHMBaHHE MapaMeTpoB. JloBEpUTENbHbIII MHTEpBaJ /Ul MaTEMaTHYECKOrO OXHAAHHUSA U
CpeHero KBaJipaTHYECKOro OTKJIOHEeHHU . Boiunucnenue obrema BoI60pKH.

3aounas dpopma obyuennst

OueHouHbIe CpeacTBa A KOHTPOJIS YCMEeBaeMOCTH M0 AUCLMIUIMHE COAePKaT OAHY KOHTPOIBHYIO pabo-
Ty, cocTosInyko U3 13 3agaHuii, KoTophle BEIOMparOTCs corylacHoO wHdpa u3 yueGHOro nocodus Ams CTyIeHTOB 3a-
O4HOU (opMBI OOYUEHHS.

IlepeueHp BapHaHTOB 3afaHM KOHTPOJILHOM paGoThl, METOAMKA €€ BBIMOJIHEHUS U HeoOXoAUMas JIUTepaTy-
pa NpUBEICHBI B METOAMYECKUX YKa3aHUAX I HalUCaHHs KOHTPOJIbHOM paboTsl (11.8,Ne§,9)

HUK-3x3amen
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Bonpock! AJ1st moaroroBkH k 3x3ameny (MK),
I kype, 3a0ubag bopma oOvueHus

1. JluHeliHple omepauuM Haj MaTpullaMd, HX cBoicTBa. CHCTeMbl JIMHEHHbIX anreGpaHuYecKHX YpaBHe-
Huii(CJIAY): onpeneneHue, pellieHHe, COBMECTHbBIE, HECOBMECTHBIE, OTpEeeHHbIE, HEONpeAeIeHHbIe, JKBHUBA-
JIEHTHBIE.

2. Omnpenenvreny BTOPOro U TPETHEro NMopsaKa (onpeneaeHne, MpaBuia BEIYUCIeHHs ). MUHOP U alreGpandeckoe
JIOTOJTHEHHE.

3. Pelnenne kBafpaTHBIX CHUCTEM JIHHEHHBIX YpaBHeHHUi o dopmynam Kpamepa.

4. O6wee ypaBuenue npsamoi. MccnenoBanue ofluero ypaBHEeHUs NPsSMON. Y paBHeHUe TIPAMOM ¢ yIJIOBBIM K03¢-
¢uupenTom. YpaBHeHHe NpAMOH, NPOXOoAsLIeH Yepes 3aJaHHyIO TOUKY B 3a[aHHOM HarpaB/ieHdu (YPaBHEHHE ITyyKa
NpsAMBIX). YpaBHEeHNe MPAMOii, MPOXOAALLEi uepes ABe 3aaHHblE TOUKH).

5. BsamMHoe pacnonoxxeHHe ABYX MPAMBIX Ha MJIOCKOCTH: Yrof, YCJIOBHE MapajuleSIbHOCTH, YCIOBHE MEPIEHIN-
KYJIIPHOCTH.

6. Kpublie BTOporo nopsjka: onpejenesue, odiiee ypapBHeHHe BTOpoi cteneHn. OKpY»KHOCTB: OTpeeIeHHe, Ka-
HOHHMYECKOe ypaBHeHHe (BBIBOI). OcobeHHOCTH 06liero ypaBHeHUs BTOPOH CTENeHH Ul ONpeeSIeHHs OKPYKHO-
CTH.

7. OnaMnc: onpejeseHue, KAHOHUYECKOE YpaBHEHHE, IOCTPOEHHE.

8. I'mnepborna: onpeseneHne, KAHOHUUECKOE ypaBHEHHE. ACUMNTOTHI rHnep6osibl. PasHoGouHas runep6oia.

9. IlapaGona: onpenenenue, BHIBOJ KAHOHUYECKOrO ypaBHeHUs. Pasnnuneie GpopMbl napabosbl, MX KAHOHUYECKHE
YPaBHEHHs, KOOPAUHATHI (POKYCOB, ypaBHEHUS TUPEKTPHUC, YEPTEXKH.

10.Onpenenenvie pyHknuu y=f(x), ee 061acTH onpeneneHns 1 MHOXecTBa 3HaueH . CriocoObl 3agaHus GpyHKLHH.
11. Ilpenen gynkuuu. OgHOCTOpOHHME Npejienbl GyHKLIMH. TeopeMbl CyLIEeCTBOBaHHMS U €JUHCTBEHHOCTH Mpefeia
¢bynkuud. OcHOBHas TeopeMa TeopuH NpenesioB. TeopeMbl 0 Mpeaenax.

12. IlepBEIii U BTOPOI crieLUANIbHbIE MPenenbl, CeACTBHUS.

13. Onpenenenne nenpeprIBHOCTH GYHKUMH Y=f(X) B Touke M Ha MHOXKeCTBe. TOUKH pa3psiBa M HX KJIACCH(pHKa-
1. HenmpepbIBHOCTE SleMeHTapHBIX QYHKIHA.

14. Onpenenenne npou3BoaHol PyHkuuu y=f(x). ObLiee mpaBUIO OTbICKaHMs TPOU3BOAHOM. [eoMeTpHuecKuii 1
MEXaHUYECKHI CMBICI IPOU3BOIHOM.

15. YpaBHeHus KacaTelbHOH M HOpPMaJld K TUlockocTH kpuBoH. Heobxonumoe ycnoeue nuddepeHLHpYEMOCTH.
IIpouzBoaHas cnoxHON (hyHKIMH.

16. OcHoBHble npaBuna auddepenurposanus: y=UxV, y=U -V , y=U/V. IlpoussoaHas $»yHKUMH 3aJaHHON Na-
paMeTpUyecKH.

17. Inddepenuman pyHkumu y=f(x), ero cBa3b ¢ npupaiieHueM GpyHKUMH. [IpaBuno oteickanus auddepeHuuana.
T'eoMeTpuueckuit cMbicn auddepenimana..

18. IIpousBoAHbie BEICIINX NOPAAKOB GyHKUMH y=1(X). MexaHHueCcKUil CMBIC]I BTOPOM MPOU3BOAHOM.

19. 3agauu, npuBoAALIME K NOHATHIO ONpeslesieHHOro uHTerpana. MurerpansHas cymma. OnpeneneHue onpeaerne-
HOro MHTerpaja. BeluMcieHHe omnpeleneHHOro MHTerpana no gopmyie HototoHa-JleiOnuua. 'eoMmeTpuueckuii
CMBICT ONpefie/IeHHOro uHTerpana. OCHOBHbIE CBOMCTBA OMpeIeIEHHOr0 HHTErpaa.

20. Bpruucnenue rolanaei miockux Guryp.

21. Cobbrtus. Bumpl coOpITHIH: TOCTOBEPHBIE, HEBO3MOXKHbIE, CiTyualiHble. Buab ciryyaiiHbix COOBITHIL HECOBMECTHEIE,
COBMECTHBIE, pABHOBO3MOKHEIE. [ TonHast rpynna coObituii. [IpoTHBONONOXKHbIE COOBITHS.

22. Knaccuveckoe onpeaeneHUe BepOATHOCTH, €ro HeIOCTATKH.

23. Yacrota. OTHocHTENnbHaA YacToTa. CTaTUCTUYECKOE ONpee/ieHHe BePOITHOCTH, Ero HEJIOCTATKH.

24. Cymma coObituii. TeopeMbl ClOKeHHs BEpOSTHOCTEH HECOBMECTHBIX W COBMECTHbBIX cOObITHH. BeposTHOCTH
NPOTHUBONONOXKHOro cobbiTis . I[Iponssenenue cobbiThil. Teopema YMHOMEHHS BeposSTHOCTEH. BeposATHOCT MOsB-
JeHus XoTs 6l OHOTO U3 COOBITHH.

25. Cnyuvaitnsie BenuuuHbl (CB): muckpernsie (JICB) 1 nenpepeisHbie (HCB). 3akoH pacnpeneneHus AUCKpPETHON
ciyvaiiHolt BenuuuHbl. Pan pacnpenenenus ICB. MHoroyroiasHuk pacnpeneneHus.

26.DyHkuus pacnpeneneHus CB: onpenenenue, rpaduk, cBoiicTra.

27. IlnotHocts pacnpenesneHuss HCB u ee cpoiicTBa. Matemaruueckoe oxkupanue JICB u HCB: ompenenenue,
BBIYMCIIEHUE, CBOMCTBA.

28. Iucmepcus M cpefiHee KBaJpaTHieckoe oTkoHeHHe CB: onpenenenue v BerYUcIeHue; CBOHCTBA JUCTIEPCHH.
29. Hexotopsle cTaHAapTHBIE pacripefesieHus: a) OMHOMHaNbHOe; §) paBHOMEpHOE;, B) HOpMalbHOE pacrlpeaerte-
Hue CB. BeposTHOCTHBIH cMBICIT IapaMeTpoB HopMasibHOro pacnpeaeneHus. Kpusas [aycca. BeposTHocTs nonana-
Hus HopManbHO#M CB Ha 3amanHeiéi unTepBai. [lpaBuno «rpex o».

30. IlpeaMer MaTeMaTH4YeCKOH CTATMCTHKH. |'eHepasibHas M BbIOOPOYHAs COBOKYNHOCTH. BHIBI BapHALMOHHBIX
pAIoB, UX rpaduueckoe H300paskeHHe
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31. Ilonsrue o ToYeyHOM OLIEHHBaHWHU mapaMeTpoB. TodeuHas OlleHKa MaTeMaTH4ecKoro okhaaHus. Mopa, me-
nuaHa. Todeunsle onieHku qucnepeun. Koadduument papraiiui, ko3 QHUIIHEeHT aCUMMETPHH, JKCLIeCC.
32. TloHsTHe CTAaTUCTHYECKUX MITOTE3, IPOBEpKA cTaTUCTHUecKUX runotes. Kpurepuit cornacus Ilupcona( y 2.
33. HHTepBanbHOE OIlEHHBaHHE MapaMeTPOB FeHepalbHOH COBOKYNHOCTH. J[OBepUTENbHBIE MHTEPBAILI JUIS
MaTeMaTHYEeCKOro OXXUAaHUS HOPMAIBHO PacIpeesIeHHOr0 KOJHUECTBEHHOro ApHu3Haka X MpH U3BECTHOM Cpefl-
HEeM KBaJpaTHYECKOM OTKJIOHEHHH.

Ilonnstii horO ouenounbIX CpeoCcme, GKIIOUAIOUIUIL MEKYU I U UMO206bll KOHMPO/Ib YCHEedaemMocmu
HPUGOOUMCA 8 NPUTIOIHCEHUN K Paboyell npozpamme.

8. YYEBHO-METOJUYECKOE U HTH®OPMAITMOHHOE OBECITEYEHHWUE JUCITATI/INHBI

8.1 OcroBHas HTEpaTypa

1. boromosnor, H.B. Maremaruka [Tekcr] : yuebuuk misa 6akanappor./H.B. boromonos, I1.H. CaMoiineHko.
— M.: FOpaiir, 2012. — 396¢. (50 3K3.).

2. boromonos, H.B. IlpakTuueckue 3auarus no mMaremaruke [ Tekcr] : yuyeb. nocobue nist Gakanaspos./
H.B. Boromosos. — M.; FOpaiir, 2012. — 495¢. (50 3k3.).

3. I'mypman, B.E. Teopus BeposTHOCTeH H MaTeMaTudeckas ctathucTika [Teker] : yue6. nocobue amns 6a-
kanaBpoB./ B.E. I'Mypman. — M.: FOpaiir, 2012, — 479c¢. (100 sk3.).

4. I'mypMmad, B.E. PykoBoACTBO K petlIeHHIO 3a/1a4 [0 TEOPUH BEPOSTHOCTEH U MaTeMaTHUECKOM CTaTHCTH-
ke [Teker] : yue6. mocobue mns By3os./ B.E. I'mypman. — M.: FOpaiir, 2011. — 404c. (50 3k3.).

5. Kykosckas, T.B. Bricinas Mmaremarrka B IpuUMepax M 3aaydax: yuyeOHoe 3JIEKTPOHHOE U3[aHue : B 2
yacTax / T.B. XKykosckas, E.A. MonokaHoBa, A.l. Ypycos ; MunucTtepcTBo 06pa3zoBaHusi M Hayku Poccutickoit
®eneparmy, TamMOoBCKHi rOCyAapCTBEHHBIN TeXHHYECKH yHUBepcHuTeT. — Tambor: ®I'BOY BIIO "TI'TY", 2018.
— Y. 2.-161 c. - pexxum moctyna: http://www.biblioclub.ru — 20.08.2019.

6. Kensbepr, M. 5. BeposTHOCTE U CTaTUCTHKA B IpUMepax M 3agadax [OnexkrpoHHslit pecypc]. T.I: Oc-
HOBHbIE MOHATHS TEOPUH BEPOATHOCTEH U MaTeMaTHyeckoi ctatuctuku / M.S1. Kensbept, FO.M. Cyxos U3panue
2-e, ononHeHHoe. — OnekTpoH. AaH. — M.: MITHMO, 2010. — pesxum nocrtyna: http://www.biblioclub.ru -
20.08.2019.

7. I'ycesa, E.H. Teopus BeposSTHOCTH U MaTeMaTH4eCKasi CTATUCTUKA: [OJNIEKTPOHHEIH pecypc|
yue6.mocobue / E.H. I'ycea. — 6-e uzn., crepeotun. — M.: ®JIMHTA, 2016 — Pexxum nocryna:
bttp://www.biblioclub.ru—20.08.2019

8. bammnsik, U.M.Marematuka [Tekcr] : yue6. nocobue s cTyA. Bcex Hanpaei. 3a04. hopMbl 00yUeHus /
U. M. bamnsik, O. H. Macnak ; HoBouepk. umxk.-mMenuop. us-T J{onckoii TAY. - HoBouepkacck, 2017. - 189 c. (50
3K3.).

9. bawnsak, U.M.Marematuka [OnexTpoHHBIH pecypc] : yue6. mocobue [uis CTyA. BceX Hampagi. 3a0M.
¢dopmsl 06yu. / M. M. Bamnsik, O. H. Macnak ; HoBouepk. unx.-Menuop. un-T Jonckoid AY. - DnektpoH. maH. -
Hogouepkacck, 2017. - XJKM/T; PDF; 9,07 MB.— Cucrem. tpeboBanus: IBM PC/ Windows 7. Abode Acrobat 9. —
3aru. ¢ sKpaHa.

10. Macnak, O.H. Maremaruka. Teopus MHO>KeCTB, 3JIeMEHTHI JIOTHIKH, JIWHEHHAS W BeKTopHas anredpa, aHa-
JIMTHYECKas reOMETpHs Ha IUIOCKOCTH U B MPOCTPAHCTBE, 3IEMEHTHI TOTIOJIOTUH [ DNeKTpOHHBIH pecype] @ yued. noco-
6ue oyia cryq. Beex Hanpasil. [1 Kypca 6akanaBpuara] B 6 u. U.1 / O. H. Macnak, M. B. Kyzueroea, 0. C. PorosuHa ;
Hogouepk. uwk.-Menrop. UH-T JoHckolt I'AY. - DnexrpoH. naH. - Horouepkacck, 2017. - )KMJI; PDF; 1,96 Mb. —
CucreM. Tpebosanus: IBM PC/ Windows 7. Abode Acrobat 9. — 3arn. ¢ akpaHa.

11. bapeimnnkora, E.B. Matemaruka. Beegenue B MaTemaTHueckuii aHanu3, JuddepeHIHaIsHOe HCUrce-
HHe (QyHKLHI OOHOH U HECKOJIBKUX MePEeMEHHBIX, NPUIOkKeHHI AubPepeHINaTbHOr0 HCHMCIEHHS K UCCIISTIOBAaHUIO
(GyHKUIMI OOHOH M HECKOJBKUX MEPEMEHHBIX [DNeKTPOHHBIN pecype] : yued. mocobue s cTyl. Bcex Hampasi. [l
Kypca OakanaBpuata] B 6 u. U.2 / E. B. bapsimaukosa, M. M. bamnsak, O. H. Macnak ; HoBouepk. HHX.-MeNnHOp. UH-
T JloHckoii ['AY. - OnektpoH. aaH. - HoBouepkacck, 2017. - XKM/I; PDF; 2,52 MB. — Cucrem. TpeboBanus: IBM
PC/ Windows 7. Abode Acrobat 9. — 3arn. ¢ akxpaHa.

12. Bamnsik, U.M. Maremarvka. MHTerpansHoe HcUHCneHHe [DNeKTpOHHEBIN pecypc] : yuel. mocobue mss
CTyH. Bcex Hanpaedl. [l kypca 6akanaBpuara] B 6 u. U.3 / U. M. Bammnsk, 0. C. Porosuna, M. B. Kysneiosa ; Ho-
BOUEpK. MHX.-Meuop. UH-T JloHckol 'AY. - OnekrpoH. paH. - HoBouepkacck, 2017. - 2KM/I; PDF; 2,77 Mb.—
CucreM. TpeboBanus: IBM PC/ Windows 7. Abode Acrobat 9. — 3ar. ¢ skpaHa.

13. Kysnenora, M.B. Maremaruka. [QuddepenimansHele ypaBHeHHs [ DNEKTPOHHEIH pecypc] : yued. nocobue
IUTS CTY[. Bcex Hampaed. [1 Kypca GakanaBpriata) B 6 u. U.4 / M. B. Ky3Heuosa, E. B. Bapriunnkosa, O. H. Macnak ;
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Hosouepk. umx.-Menuop. MH-T JloHckoii ['AY. - Onextpon. naH. - Hosouepkacck, 2017. - XKM/JI; PDF; 1,43 Mb.—
Cucrem. TpeboBanusi: IBM PC/ Windows 7. Abode Acrobat 9. — 3aru. ¢ skpaHa.

14. Porozuna, }O.C. Martemaruka. Teopus BeposTHOcTeilt [OnexTpoHHbIl pecypc] : yueb. mocobue mns
CTyq. Bcex Hampasil. [1 kypca 6akanaspuara] B 6 u. 4.5 / 1O. C. Porosuna, E. B. bapeiunukosa, M. B. Ky3HenoBa
; HoBouepk. Hmk.-Menuop. HH-T JIoHCko# I'AY. - DnexrpoH. maH. - HoBouepkacck, 2017. - JKM/I; PDF; 5,04 MB.
— Cucrem. TpeboBanus: IBM PC/ Windows 7. Abode Acrobat 9. — 3aru. ¢ skpaHna.

15. bapemunnkoBa, E.B. MaTtematuka [OnekTpoHHBIit pecypc] : Kype Jekuuit ans GakaiaBpoB BCex Ha-
npaen. / E. B. Bapeiiankosa, M. B. Ky3nenosa, O. H. Macnak ; HoBouepk. urx.-menuop. ua-T JoHckow TAY. -
Onexrpon. paH. - HoBouepkacck, 2018. - XKM/I; PDF; 2,32 MB. - (. U.1).— Cucrem. TpeGosanns: IBM PC/
Windows 7. Abode Acrobat 9. — 3ari. ¢ skpaHa.

16. bapeimnukoa, E.B. Matematuka [OnexTpoHHsIi pecypc] : Kype Jekimil [a1s GakanraBpoB Bcex Ha-
npasnenuii] Cemectp 11 / E. B. Bapbimnukosa [u ap.] ; HoBouepk. urx.-menuop. ul-T JoHckoit [AY. - DnexTpoH.
naH. - Hosouepkacck, 2018. - XKMJI; PDF; 1,91 MB. — Cucrem. tpeboBanus: IBM PC/ Windows 7. Abode
Acrobat 9. — 3aru. ¢ 3kpaHa.

8.2 JlonosHuTeNbHAA JIMTEPATYpa
1. Kpapuenko, H.M. Maremaruka. Brenenue B Marematuueckuii aHanus. Ipenmensi. IIpoussoanas
[OnexrpoHHeIil pecypc]: cOopHuk 3amau u ynpaxHenuii / H.U. KpaBuenko; HoBouepk. roc. Menuop. akag. —
OnexTpoH. AaH. - HoBouepkacck, 2014. — XKMJI; PDF; 6,16 Mb. — CucreM. tpe6oBanus: IBM PC/ Windows 7.

Abode Acrobat 9. — 3ari. ¢ 3kpaHa.

2.  PorosuHa, }O.C. Matematuka [OnexTpoHHBIA pecype] : ¢0. 3a/1au ¥ ynpaKHeHHi [ cTyd. Beex
o6pas. HanpaBil. o4. ¥ 3204. dopM 06y4.] B 5 4. U.2 : Benenue B MaTeMaTu4eckuii aHanus. [Ipenenst. ITpouns-
BozHas / E. B. bapenunnkosa [u ap.] ; HoBouepk. nmx.-menuop. uH-T Houckoit I'AY ; nox pea. }0.C. Poroszu-
HoH. - HoBouepkacck, 2017. - 2KM/I; PDF; 3,82 Mb.— Cucrem. tpeboBanus: IBM PC/ Windows 7. Abode
Acrobat 9. — 3arn. ¢ skpaHa.

3. Porosuna, I0.C. Maremaruka [OnekTpoHHBIH pecypc] : ¢0. 3aaa4 ¥ ynpaxHeHM# [U1g CTyad. Bcex
o6pas. HampaBJl. o4. U 3a04. popm 00y4.] B 5 u. U.1 : JIuneiiHas u BekTopHas anreGpa, aHATUTHYECKAS T€OMET-
pus / E. B. bapeimnukosa [u ap.] ; HoBouepk. ux.-menuop. us-T Jlonckoit AV ; nox pea. 10.C. Porosunoii. -
OnekTpoH. AaH. - HoBouepkacck, 2017. - JKM/I; PDF; 1,85 MB. — Cuctem. tpe6osanus: IBM PC/ Windows 7.
Abode Acrobat 9. — 3arn. ¢ sxpaHa.

4. PorosuHa, }0.C. Matemartuka [OnexTpoHHBIH pecypc] : ¢6. 3anay U ynpakHeHHH [[ns CTya. Bcex
o6pa3. HampasJ1. 04. U 3a04. ¢hopM 00y4.] B 5 u. U.3 : UnTerpansHoe ucuncnenue / E. B. Bapeuunukosa [1 ap.] ;
Hogouepk. umk.-menuop. us-T HoHckoii I'AY ; moxa pea. }O0.C. Poro3zuHoi. - OnexTpoH. naH. - HoBouepkacck,
2017. - XKMJI; PDF; 3,06 Mb. — Cuctem. TpeboBanus: IBM PC/ Windows 7. Abode Acrobat 9. — 3ar. ¢ skpa-
Ha.

5. Porosuna, I0.C. Maremaruka [OneKkTpoHHBIH pecypc] : ¢6. 3aga4 ¥ ynpakHeHH# [1)is CTyd. BeexX
o6pa3. HampapJl. o4. ¥ 3a04. opm 06y4.] B 5 u. U.4 : Tudpdepenuunansusie ypasuenus / E. B. Bapsimnukosa [u1
ap.] ; HoBouepk. umx.-menuop. uH-T HoHckoit AV ; mon pea. }O.C. Porosunoii. - SnektpoH. nax. - Hosouep-
Kacck, 2017. - JKMJI; PDF; 3,87 Mb. — Cuctem. Tpe6oBanus: IBM PC/ Windows 7. Abode Acrobat 9. — 3arn. ¢
9KpaHa.

6. PorosuHa, 10.C. MatemaTuka [OnexkTpoHHbIH pecypc] : ¢0. 3aaa4 U ynpakHeHUH [as cTyn. Bcex
o6pa3. HampagJl. 04. W 3a04. popm 00yu.] B 5 u. U.5 : Teopus BeposTHocTeil 1 MaTeMaTHuecKas ctaTHcTHKa / E.
B. BapeiunukoBa [u 1p.] ; HoBouepk. umxk.-mennop. uH-T Jonckoit TAY ; moa pea. FO.C. PorosuHoii. - Dnek-
TpoH. maH. - HoBouepkacck, 2017. - 2KMJI; PDF; 3,87 Mb. — Cuctem. tpebopanus: IBM PC/ Windows 7.
Abode Acrobat 9. — 3ar. ¢ 3kpaHa.

7.  bapenunukopa, E.B. Maremaruka. JInHeliHasg M BekTopHas anreOpa, aHATUTHYECKas F€OMETpPHSL.
Beenenue B MaTematuueckuii aHanu3. [Ipenensi. [Ipoussoanas [OnexkTpoHHEIiH pecype] : ¢0. 3amau U ynpakHe-
Huii {11 6akanaBpoB Bcex 06pas3. Hampasil. o4. U 3a04. ¢opM o6yu.]. U.1 / E. B. Bapeiunukosa [u ap.] ; HoBo-
yepK. UHK.-Mennop. HH-T JoHckol 'AY ; nox pen. F0.C. Poroszunoii. - HoBouepkacck, 2018. - JKM/JI; PDF;
3,76 Mb. — Cucrem. TpeboBanus: IBM PC/ Windows 7. Abode Acrobat 9. — 3ar. ¢ 3kpana.

8. Maremaruka. JluHeliHad U BekTopHas anrebpa. AHaTUTHYecKas reoMeTpus [DNEeKTPOHHBIA pe-
cype] : MeToA. ykas. K BbiI. pacu.-rpad. pabotsl uis 6akanaBpos [ kypca ou. dpopmsl 06y4. Bcex Hanpasi. / Ho-
BOYEPK. UHX.-Menuop. UH-T JoHckoi AV, kad. BulMABP ; coct. M.B. KysHenoBa, U.M. bamnsx, O.H. Macnak.
- OnexTpoH. aaH. - HoBouepkacck, 2017. - JKM/I; PDF; 876 MB. — CucteM. Tpe6oBanus: IBM PC/ Windows 7.
Abode Acrobat 9. — 3arn. ¢ skpaHa.

9. Maremaruka. MaTemaruueckasd CTaTHCTHKA [OJNEKTPOHHBIA pecypc] : MeTOH. yKa3. K BBIIL.
pacu.-rpad. pabotsl 11 OakanaBpoB I kypca o4. ¢popmbl 00yd. Bcex. Hampasi. o4Horo oOyuenus / HoBouepk.
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uHxk.-Menuop. uH-T JloHckoii TAY, kad. BuMBP ; coct. E.B. Bapeiunaunkosa . - Hoouepxacck, 2017. - XXKMJI;
PDF; 1,17 MB. — Cucrem. Tpe6osanusa: IBM PC/ Windows 7. Ahode Acrobat 9. — 3ari. ¢ skpana.

8.3 CoBpemennsbie npodeccoHalIbLHbIE 02361 M HHPOPMaNHOHHEBIE CIIPABOYHBIE CMCTEMBI

HanMeHoBaHHe pecypea PexxuMm focryna
o¢punmaneHei caiit HUMMU ¢ nocty- www.ngma.su
IIOM B 3JIEKTPOHHYIO GHOUOTEKY
EnuHoe okHO fpocTymna k ob6pa3oBa- http://window.edu.ru/catalog/?p_rubr=2.2.74.12
TeNbHBIM pecypcam Pasnen — Marema-
THKa
Poccuiickas rocyaapcTBeHHas 6u6- https://www.rsl.ru/
nuoTeka ((hOHM INMEKTPOHHBIX JOKY-
MEHTOB)
BecrnatHas 6ubnuorexa FOCTos u http://www.tehlit.ru/index.htm
craHnaaproB Poccun
IIpoMpbILIIEHHAS U 3KOJIOrU4ecKas https://prominf.ru/issues-free
6e30MacHOCTh, OXpaHa Tpyaa
IToptan y4eOHUKOB U AMCCEpTaLUH https://scicenter.online/matematika-scicenter.html
YHuUBepcuTeTcKas HHGOpMallMOHHAS https://uisrussia.msu.ru/
cuctema Poccus (YHUC Poccus)
OnexTpoHHas 6ubnuorteka "Hay4Hoe http://e-heritage.ru/index.htmi
Hacneaue Poccun”
DnekTpoHHas 6ubnrorexa yuebuukos | http://studentam.net/
CospemeHHbIe podeccroHaNbHbIE https://lib.tusur.ru/ru/resursy
6a3bl JaHHBIX
CrpaBoynas cucteMa « KOHCYJIBTaHT Cornamenne OVS mns pewennii ES #V2162234
IUTIOCY
CripaBouHas cucteMa «e-library» JInneH3HOHHBIH JOTOBOP SCIENCEINDEXNeSIO-
13947/34486/2016 ot 03.03.2016 r

Ilepedens gorosopoB IBC obpa3zoBartennbHoii opranuzaumuy Ha 2019-2020 y4. roa

YueOHblii Cpok aeiictBus go-
HaunmeHoBaHHe JOKYMEHTA ¢ YKa3aHHEM PEKBH3UTOB
rojg KYMEHTa

Joroeop Ne 354 Ha oka3aHue yCJIYT IO NPEJOCTaBIECHHIO JOC- ¢ 14.06.2019 . 110
2019/2020 | Tyna k snexkTpoHHBIM H3gaHusaM oT 05.03.2019 r. ¢ OO0 «3bC oS '

Jlaup» 13.06.2020 r.
2019/2020 Horoeop Ne 001-01/19 06 oka3aHuM HHGOPMALTHOHHBIX YCITYT ¢ 14.01.2019 r. o
ot 14.01.2019 r. c OO0 «HexcMenuna» 19.01.2020 r.

HomnonuuresnsHoe cornamenue Ne 1 k gorosopy Ne 5 ot

2019/2020 | 08.02.2019 r. Ha oka3aHHe YCJIYT 0 NPEAOCTABIEHUIO JOCTYIIa clGlisTEN: UL harG

K anekrpoHHsIM u3ganuaM ¢ OO0 «3bC Jlane» 20022
Horosop Ne p08/11 Ha oka3aHue ycITyT MO [IPEAOCTABICHUIO

2019/2020 | AOCTYNa K 3NEKTPOHHBIM H3IAHUAM OT 30.11.2017 r. ¢ OO0 ¢30.11.2017 r. no
«UzparensctBo JlaHB» 31.12.2025 r.

Joroeop Ne 5 Ha okazaHMe yCITyT IO MPEJOCTaBICHHUIO A0CTYyNa
2019/2020 | x snekrponHbM u3ganuaM ot 08.02.2019 r. ¢ OO0 «3BC
Jlanb»

¢20.02.2019 r. o
20.02.2020 .

c27.04.2018r. no

OKOHYaHH: Heuc-
KJIIOYHUTENIBHBIX MTPAB

Ha NIPOU3BE/ICHUE

Joroeop Ne 48-n1 Ha nepenady npou3BeicHUs] HAYKU ¥ HEUC-
2019/2020 | xIHOUMTENBHBIX [IPaB HA ero ucnonb3oBanu ot 27.04.2018 r. ¢
®I'BHY «PocHUHUTIM»
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8.4 Meroanyeckue ykazaHus A5 00y4al0MHXCS 10 0CBOSHHIO THCIHILIHHDI

1. TIlomoxenne o Tekymei arrecrauuu obydatomuxcs B HUMU JITAY [DnekTpoHHblil pecypc]
(BBenEeHO B zelicTBHE mpuKkasoM aupekropa Nell9 ot 14 urons 2015 r.) / HoBouepK. MHX.-MEHOP. HH-T
Honckoit ['AY.-OnextpoH. pgan.- HoBouepkacck, 2015.- PexuMm goctyma: http://www.ngma.su
25.08.2019

2.TunoBeie GpOpMEI TUTYJNBHBIX JIUCTOB TEKCTOBO# NOKYMEHTAIMH, BHINOJIHIEMOM CTyJEHTaMH B
y4eOHOM mponecce [DnexTporHsIit pecype] / HoBouepk. umk.-mennop. uH-T HoHckoi AV .-DnekTpoH.
naH.- HoBouepkacck, 2015.- Pesxxum noctyna: http://www.ngma.su

3. Ilonoxenue 0 MPOMEKYTOUHOH aTTeCTAlUH 00yJaIOMMXCA IO MPOrpaMMaM BEICIIETO 06pa3o-
BaHMA [DIEKTPOHHBIN pecypc] (BBexeHO B AelicTBue mpukazoM aupekropa HUMM Jlonckoii TAY Ne3-
O]l ot 18 ausaps 2018 r.) / HoBouepk. umx.-Menuop. uH-T Jouckoit 'AY.-OnektpoH. gau. - HoBouep-
Kacck, 2018. - Pexxum gocryna: http://www.ngma.su

Ipuctynas Kk ©3y4eHUIO AUCIUILIMHEI HEOOXOAUMO B IIEPBYIO OY€peah 03HAKOMHUTBCA C COAEP-
xanueM PIIJI. JIekuuu UMEIOT Henbio AaTh CUCTEMAaTU3UPOBaHHBIE OCHOBEI HAYYHBIX 3HAHMI 00 0OIIHX
BOIIPOCaxX AUCUHUIUIMHEL [Ipy U3ydeHHH U npopaboTKe TEOPETHIECKOTO MaTepHaia Uit 00yJaroIuxcs
Heo6X0TMo:

- HOBTOPHUTH 3aKOHCIIEKTHPOBAaHHEIH Ha JTIEKIIMOHHOM 3aHATHH MaTepHasl ¥ JOMOHHUTE €T0 C yde-
TOM PeKOMEHIOBaHHOH MO JaHHOH TeMe JTUTEPATYPHI;

- [IPH CaMOCTOSATENBHOM H3YyUEHHH TEMBI CIIENIATh KOHCIIEKT, HCHOJB3YS PpEKOMEHI0BAHHEIE B
PIIJ] nuTepaTypHBle HCTOUHHKH U pecypchl HHYOPMallMOHHO-TEIEKOMMYHHKAMOHHOM ceTH «HTep-
HETY.

8.5 Ilepeyens HHGPOPMAIHOHHBIX TEXHOJIOTHI H MPOrPAMMHOr0 ofecrevdeHHs, HCIOJIb3Yye-
MBIX NIPH 0CYyIeCTBJIEHHH 00pa3oBaTeIbHOr0 Mpouecca

IlepeyeHk NHNEH3HOHHOIO NPOrPAMMHOrO 00ecneyeH s

PekBU3UTEI OOATBEDKAALIEro TOKYMEHTA

IMporpaMMHas cucTeMa [T OOHAPYKEHHS TEKCTOBBIX 3aMMCT-
BOBaHMIi B y4eOHbIX U HAYUHEIX paboTax « AHTuIardar. BY3»
(VHTEepHeT-BepcHs);

Monyins «IIporpaMMHBIA KOMIIIEKC IOHCKA TEKCTOBBIX 3aUM-
CTBOBaHUIi B OTKPBITHIX UCTOYHHKAX CETH HHTEPHET)

JIvueHnsuorHsIR qoroeop Ne 662 ot 22.01.2019 r.
3A0 «Antu-Ilnaruary (¢ 22.01.2019 r. nno
22.01.2020 r.).

Microsoft. Desktop Education ALNG LicSAPk OLVSE 1Y
AcademicEdition Enterprise (MS Windows XP,7,8, 8.1, 10;
MS Office professional; MS Windows Server)

Cy6nunen3uonnsiit gorosop Ne Tr000302420 ot
21.11.2018 r. AO «CodrJlaiin Tpeita» (c
21.11.2018 r. m0 31.12.2019 1.)
Cy6smnen3nonnsiit gorosop Ne Tr000302417 ot
21.11.2018 r. AO «Cod¢rJIaiin Tpeitn» (c
21.11.2018 r. m0 31.12.2019 1.)

AUBC «MAPK-SQL»

JIVIeH3MOHHOE COTJIAECHUE Ha UCIIONB30BaHIe
AHNBC «MAPK-SQL» w/umu AUBC «MAPK-SQL
Internet»

Ne 270620111290 ot 27.06.2011 r. 3A0 «HIIO
«HUHDOOPM-CHUCTEMA» (6eccpouHo).

JIuneH3UOHHBIE NTPOrpaMMBI Ui 00pa3oBaTeNIbHOTO ydpexae-
Hus Autodesk (AutoCAD, AutoCAD Architecture, AutoCAD
Civil 3D u ap.)

CornaiieHue 0 npeIOCTaBIeHNN THLEH3UHN U OKa-
3aHuM yeuyr ot 14.07.2014 r. Autodesk Academi-
cResourceCenter(6eccpouHo)
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OCYHIECTBJIEHHUS OBPA3ZOBATEJIBHOT O ITPOLIECCA ITIO JUCIUITIJIMHE

VuebHas aytuTopus Ui NPOBEAEHUs 3aHATHI
CEMHMHApPCKOro THMa, ayn. 2229 (Ha 30 mocagou-
HBIX MecCT) ITo anpecy: 346428, PocroBckas 06-
Jactb, r. HoBouepkacck, yi. Ilymkunckas, 111

VyebHas ayuTopHs AN TEKYIIEro KOHTPONA 1
MPOMEXYTOUHOH aTTecTalyy, aya. 2229 (Ha 30
MocalouHBIX MecT) To afpecy: 346428, Poctos-
ckas obnacte, r. HoBouepkacck, yin. Ilymrkus-
ckag, 111

VuebHas ayIUTOpUSA [ NPOBEAEHHUS MPYIOBBIX
U MHAMBUAYalbHBIX KOHCYNbTALWH, ayn. 2229
(#a 30 nocagmoyHsix MecT) Mo agpecy: 346428,
PocroBckas obnacts, r. HoBodepkacck, yir. ITym-
KMHCKas, 111

CrenyanbsHOE OMeLIeHNe YKOMIUIEKTOBAHO CHelan I3upOBaH-
HOI1 Me0eJIbi0 ¥ TEXHUYECKUMHM CpeacTBaMu 00yJeHu s, ClIyxKa-
IMAMM JUTA TIpeIcTaBleHna HHGopMauuy GoIbILON ay IUTOPHH:

- Habop neMoHcTpanuoHHOro oGopynoBaHus (mepeHoc-

HOH): 3KpaH - 1 WT., IpoeKkTop - 1 WT., HeTOYK - 1 wr.;

—  VyebGHo-Harasa4bie NOCOOK;

— Jlocka- 1 wr.;

— Paboune MecTa CTymeHTOB;

— Pabouee MecTo npenonaBarens.

VuebHas aymuTopus U NPOBEREHHUS 3aHATHI
JIEKIMOHHOTO THMa, aya. 2413 (Ha 56 nmocazoy-
HBIX MecT) 1o anpecy: 346428, PocToBckas 06-
nacte, r. HoBogepkacck, ya. ITymkuHckas, 111

VuebHas ayauTopus [Uid NpoBeAeHUA 3aHATHH
CEMHUHAPCKOro TUNa, ayn. 2413 (Ha 56 nocagou-
HBIX MecT) no azapecy: 346428, PocToBckas 00-
nacts, I. HoBouepkacck, yi. ITymkuHckas, 111

VuebHas ayIuTOpHA [T NPOBEICHUS TEKYIIETO
KOHTPOJIA ¥ IPOMEXKYTOUHOH aTTecTalny, ay.
2413 (na 56 mocafOYHBIX MECT) [0 afApecy:
346428, Poctosckas obnacts, r. HoBouepkacck,
ya. [Iymkunckas, 111

CrenyanbHOE IOMELIEHNE YKOMIIEKTOBAHO CleLHaTu3HpOBaH-
HOIi MeOEIIbI0 ¥ TEXHHYECKUMHU CPEACTBaMU O0YUeHUsI, CIysKa-
MMM A7 IpeaCcTaBleHUs HHOpMaIUK 60NbIIOH ay TUTOPHH:
- Hab6op nemMoHcTpanuoHHOro obopyzoBauus (mepe-
HOCHOH): HOoytOyk RUintro — 1 mT., mnpoekrop
NECVT- 1 wr. ¢ s3kpanom — 1 mir.;
- VYyeOHO-HaIJIgAHBIE TOCOOUS;
- Hocka — 1 mt.;
- Pa6ouue MecTa CTYIEHTOB;
- Pabouee MecTo npenopaBares.

IToMerenue A1 caMOCTOATENBHOM pabOTEI, ay A,
I117 (Ha 12 mocagovHBIX MECT) IO afpecy:
346428, Poctosckas obnacts, r. HoBodepkacck,
yia. Ilymkunckas, 111

IloMmemeHHE YKOMILIEKTOBAHO CIIEHAIN3NPOBAHHOM MeOeNbIo 1
OCHAILIEHO KOMITBIOTEPHOH TEXHUKON C BO3MO)KHOCTBIO MOAKITIO-
YeHus k ceTd «MHTepHeT» U 06ecneueHNeM I0CTyNa B 3MeK-
TPOHHYI0 MHGOPMallMOHHO-00pa3oBaTenbHyo cpeny HUMU
Houckoit [AV:

- Kowmmstotep Pro-511 — 12 wit;

- Monurop 17" KK VS — 12 it

- IIpunrep — 3 wr,;

- Pabouue MecTa CTyIEHTOB;

- Pa6ouee MecTo IpenojaBatens.

JlonosHeHus 1 UBMEHEHUS PacCMOTPEHEI Ha/zfcfcenaﬂnn kadenpsl «26» aerycra 2019 . np Ne 1

}/

,ife»rﬁnucs)

3aBenyroumii kadbeapoit

K.I'. I'vpun
(®.H1.0)

BHECEHHBIC U3MEHEeHHs YTBEpxKaato: « 27» aerycra 2019r. .

A

'
JlexaH ¢axynsTera

(moanuce)
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11. JONMOJHEHUWS U U3BMEHEHUS B PABOYEN MPOrT'PAMME

B pabouyto nporpammy Ha BecenHui cemectp 2019 - 2020 yuebHOro roaa BHOCATCS M3MEHEHUS @ 10MON-
HEHO COJIEpKaHHE CIICAYIOILMX pa3Ac/ioB 1 noapasaesioB paboueil nporpammbl:

8.3 CoBpemeHHbIe npodeccHoHa bHbIE 6a3bl U HHPOPMALIHOHHBIE CIPABOYHbIE CHCTEMbI

Ilepeuennb aoropopos IbC obpa3oBare/bHoli opranuzauuu Ha 2019-2020 yu. roa

Yyebunbiii roa HanmeHoBaHHe 10KYMEHTA ¢ yKa3aHUEM PEKBHU3UTOB Cpox ﬂe:::::ﬂ Aol
Horosop Ne 11/2020 Ha oka3aHue ycayr Mo MpeaocTaBIEHHIO
20192020  [ROSTYNA K SAEKTPOHHbIM SK3EMMIApaM MPOU3BEAEHUH HAy4YHOrO, €20.02.2020 r. no
yuebHoro xapakrepa, coctasaatoinuM 6asy nanubix ObC «JIAHD» 20.02.2021 r.
- o1 11.02.2020 r. ¢ OO0 «3BC JIAHb»
2019/2020 Horosop Ne C3b Ne HB-171 Ha okazauue ycnyr ot 18.12.2019 r. ¢ 18.12.2019 r. no
- o ¢ 000 «3BbC JIAHb» 31.12.2022 1.
f 2019/2020 Horosop Ne 501-01/20 06 oxa3zaHUM WHPOPMALIMOHHBIX YCIYT OT ¢20.01.2020 r. no
| N 22.01.2020 r. ¢ OO0 «HekcMenna» 19.01.2026 .
Jorosop Ne |1 OKaSaHMﬂUyCJ'I)/F OJHOCTOPOHHETO 10CTYMNa K pecyp- ©29.10.2019 r. 0
\ 20192020  |c8W HayTHO-TEXHUUECKOI 6ubnaunorexu ot 29.10.2019 r. ®IAOY 28.10.2020 . ¢ HOCHe-
BO «Pl'Y nedru v raza (HUY) umenu U.M. I'y6kuna» (Hedrera- it : .
Jytollei MnponoHrauuei
o 30BOE JIEJI0)
k 2019/2020 Jlorosop Ne 10 Ha oka3aHue ycayr no MpeaoCTaBIEHHIO A0CTYyNA ¢28.10.2019 r. no
s W K 3JIeKTPOHHbIM M3aaHuam oT 28.10.2019 r. ¢ OO0 «3B5C Jlanb» 28.10.2020 r.

8.5 IlepeveHs HHPOPMALIHOHHBIX TEXHOJIOTHI H NMPOIPAMMHOro0 ofecnedeHus, MCNOJIb3YEMBbIX NPH
OCyIIeCTB/IEHHH 00pa3oBaTe/JbLHOI0 NpoLecca

[MepeueHb AHUEH3HOHHOTO NPOTPAMMHOrO ofecrnede-
HuUs PeKkBU3UTBI MOATBEPKAAIOLIEF0 JOKYMEHTA

¢ 01.09.2019 r. mo 31.08.2020 r.

T]pOI‘paMMHaﬂ cucTema A1 0OHAPYKEHUS! TEKCTOBbIX JInueusnouHblit porosop Ne 1446 ot 03.02.2020
3aUMCTBOBAHUH B yueOHbIX U HayUHbIX paboTax «AH- r. AO «Autunnarunam (c 03.02.2020 r. no
Tunnarvat. BY3» Bepcru 3.3»; 03.02.2021 r.).

[Iporpammuoe obecneueHue «Moayb MOUCKa TEKCTO-
BbIX 3aMMCTBOBaHUH «OOBLEAUHEHHAA KOJUIEKLINAY
Microsoft. Desktop Education ALNG LieSAPk OLVS E | Cy6anueHsnoHHblit norosop Ne Tr000418096/44
1Y AcademicEdition Enterprise 01 20.12.2019 r. AO «CodtJlaiin Tpeita» (c
20.12.2019 r. no 20.12.2020 r.)
Cy6nuuenzuorHsiit norosop Ne Tr000418096/45
01 20.12.2019 r. AO «CodrJlafin Tpeitn» (c

20.12.2019 r. no 20.12.2020 r.)

JIOMOsTHEHUS K U3MEHEHHUS PACCMOTPEHbI Ha 3aceannn kadeapbl «26» despana 2020 r.

Jaseay 0 Kadeapoi - T'ypun K.I'.
T (®HO)
/\/-

BHECCHIBIC HIMCHEHNA VTepAIaD: « o€ 6 » oL 2020 r. 0

-/_‘“ Cltnanss AP
Jekan davviasrera  [lbakos B.I1.

(HOANKCH)
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11 JONOJTHEHUS 1 U3BMEHEHUS B PABOUEN ITPOT' PAMME

B pabouyro nporpammy Ha 2020 - 2021 yueOHBII rof BHOCATCS M3MEHEHUS: TOMOJIHEHO COMEep-
JKaHUE CIEAYIOIINX Pa3esioB U MOAPasaesoB paboueil mporpaMmsl:

7 ®OHJ] OUEHOYHBIX CPEJCTB VISl KOHTPOJISL YCIIEBAEMOCTU 1
MPOBEJEHUS MPOMEKYTOYHOI ATTECTAIIHA OBYYAIOIINXCS
MO JUCHUILIUHE

Bonpocek! A1 IPOBeieHNsI HTOTOBOI0 KOHTPOJISA B opMe 3K3amMeHa
1kypc, 2cemecTp

1. Omnpenenenne nepBooOpa3HOH (H)YHKIH, IeMMa O TICpBO0Opa3HbIX. OMpeIeTICHHE HCOTPEICICHHOTO HHTCTPAIIA, €TO TCOMCTPHYC-
ckuii cMBICT. Teopema CymiecTBOBaHMS HHTETpAA. OCHOBHBIC CBOHCTBA HCOTPSACICHHOTO HHTCTPAJIa

2. HHTerpupoBaHue N0 YacTsIM 1T HEOIIPEICTICHHOTO HHTErpata; (JopMya, OCHOBHBIC CIyHaH PHMCHCHIISL.

3. 3aMcHA MICPEMCHHOM B HCOTIPEICICHHOM HHTCTPAJIC, HHTCT PHPOBAHIC HppanHoHATEHOCTCH. MHTeTpHpOoBanne (hyHKIMHI, Coacp-
SKAIIUX KBAJIPATHBINA TPEXICH.

4. 3Bamauw, MPHBOIAIIHC K TOHATHIO OMPSACICHHOTO HHTCTPAJIA; a) 3a1a4a O TUIOINATH KPHBOIMHCIHOM Tparemm;, 0) 337342 0 Macce
TIPSIMOJTMHEHHOTO HEOTHOPOTHOTO CTCPIKHSL

5. HnrerpampHas cymma. OnpeencHIe ONMPEACICHHOTO HHTCTPAA. BEMHCICHHE OnpeacICHHOTO HHTErpaa o Gopmyie HeroTona-
JlctOnmIa. ['eoMeTpIYCCKII M MEXAHIUCCKIH CMBICIIBI OIIPSACIICHHOTO HHTETpania. OCHOBHBIC CBOMCTBA OTPEACIICHHOTO HHTCTPANIA.
6. HHTCIpHpOBAHKE MO YACTAM B ONPEACICHHOM HHTEIPAE.

7. 3aMcHA ICPSMCHHOH B ONPEACIICHHOM HHTCTPAJC.

8. BrrmicncHue IIOmAICH IIOCKUX (huryp. BeraucicHue 00BEMOB TCIT BPAILICHHS.

9. HecoOcTBCHHBIC HHTETPAIIBI ¢ OCCKOHCTHBIMH TPSACIAMH HHTCTPHPOBAHHSL

10. Audpdepenmmansasie ypapaeHua 1-ro mopsaka (AY I): ompencieHme, BHABI 3alUCH, PCIICHHC, HAYAIBHOC YCIIOBHUC.
Teopema Komn (CymecTBOBaHHC M SIMHCTBCHHOCTH PeHICHHA Au(QepeHIHATbHOTO ypaBHCHHS 1-ro mopaxka). AY I ¢
Pa3aCICHHBIME U PA3ACIIIONIUMHUCS MEPEMEHHBIMH.

11. Jlunetroe muddepeHIMATFHOEC YPABHCHHS 1-TO MOPSAIKA: OTMPEACIICHAE, BHI, HAXOKACHHS O0IICTO peIicHUs. Y paBHCHIE bep-
HYJUIH.

12. JuddepeHImansapie YpaBHCHHSA 2-TO MOPAIKA: OMPCACACHAS, BUIBI 3aIIHUCH, PCIICHAC, HAYATBHBIC YCIOBHA.

13. Oanoponssiec miHElHHBIE AH((epeHINATBHBIC YPABHSHUS 2-TO MOPSAKA: OTPEICICHIE, CBOMCTBO ero pemeHuii. Teope-
Ma O CTPYKType OOMICTO PEHICHHUs] OJHOPOTHOTO THHEHHOTO nu((epeHImanbHble YPaBHEHUs 2-10 mopsiaka. Teopema o
CTPYKTYpPE OOIICTO PEUICHUS HEOJHOPOTHOTO THHEHHOTO Au()(hepeHINATbHbIC YPABHCHHS 2 -T0 TOPAIKA.

14. HaxokaeHne 00IIero penieHusl OJHOPOIHOTO AuHEHHOTO audepeHnnanpHble ypaBHEHHS 2 -TO MOPSIIKA C IOCTOSHHBI-
MH K03 PunueHTaMH B CIIy4yasx, KOTJa KOPHH XapaKTCPUCTHYCCKOTO YPABHCHUS: a) NCHCTBHUTCIbHBIC M PA3IHUHBIC, O)
Z[efICTBHTeJIBHBIe U PABHBIC, B) KOMIIJICKCHO COMPsKCHHBIC.

15.Metoa moabopa YaCTHOTO PCIICHUS HCOTHOPOTHOTO THHCHHOTO AH((ECpPCHIHATEHBIC YPAaBHCHHA 2 -TO TOPSAIKA C T0-
CTOSTHHBIMH KOA(D(HIMECHTAME B CIIy4asx, KOTAA MPaBasg 4acTh ypaBHCHHS uMeeT BHA: a) f(x) =P, (x) - ™, b) f(x) =™ -
( Mcos yx + Nsin yx ).

16. CoOprTrs. Buasl coOBITHI: TOCTOBEPHBIC, HEBO3MOKHBIC, CIydaiiHble. BHABI CIydalHBIX COOBITHH: HECOBMECTHBIC,
COBMCCTHBIC, PABHOBO3MOSKHBIC, CTHHCTBCHHO BO3MOJKHBIC. [1oHAS Tpymma coObrTHi. [IpOTHBOMOI0KHBIC COOBITHSL.
17.HYactota. OTHOCHUTCIIFHAS YaCTOTA. KIACCHYCCKOS H CTATUCTHUCCKOC OMPEACICHIC BEPOATHOCTH.

18. Anre0Opa codsiTuit. CymMma coObrThii. TeopeMbl CIIOKEHHS BEPOSITHOCTEH HECOBMECTHBIX M COBMECTHBIX cOObITHH. [Ipo-
m3BeACHHC COOBITHH. TeopemMa YMHOKCHIS BSPOATHOCTCH U ¢ CICACTBHSL.

19.T1oBTOopeHue ucnbiTanuit. Gopmyna bepHyLm.

20. Cayuaitusie semuunsbl (CB): auckperssie (ACB) u nenpepreisasie (HCB). 3akoH pacmpeacacHua THCKPSTHOH CITyda -
HOH BemumHBL. Pag pacmpencncana. MHOTOYTOTBHEK pactpenciacHus. OyHknmsa pacupeacncHus CB: onpeaeicHue, rpa-
¢uk, cpoiicTa. [LmotHOCTH pacupencicHust HCB u ee cBoiicTBa.

21. Maremarmueckoe oxkugarue JICB u HCB: onpeacicHie 1 BEIMHCICHIS CBOUCTBA. JIMCIICPCHS M CPSAHCS KBAAPATHUCCKOC OT-
KJIOHCHHC: OTIPC/ICIICHAC M BRIMUCIICHHS, CBOHCTBA muctepcenu 1 ICB u HCB.

22.HexoTopsle CTAHAAPTHBIC PACTPEACIICHUSA. OMHOMHAIBHOC, PABHOMCPHOC, HOPMATBHOC.

23.OCHOBHBIC 337aYM MATCMATHYCCKOW CTATHCTHKH. | eHEepasbHas M BHIOOPOUHAS COBOKYMHOCTH. BHIBI BapHAIIMOHHBIX
psanoB, ux rpadriaeckoe m3oopaskeHne. CrocoObl 00pa30BaHUS BHIOOPKHL.

24 Tloka3aTenn ICHTPA PACTIPCICICHHA. CPSIHAA BBHIOOPOUHAS, MOJA, MSAMAHA. [I0KA3aTCIIH BAPHALHH CTATHCTHYICCKHX
PpacmpeacACHUH, SMIUPHYICCKAT TUCTICPCHA, CPCIHCE KBAAPATHICCKOS OTKJIOHCHNE, KO3(DPHuuuCHT BaprHanuu. ACHMMCTPHS
H JKCIIECC.
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. 2
25. TloHATHE CTATUCTHYECKMX THIOTE3, 00MLIee MPaBHIIO HX NposepkH. Kpurepui cornacus [Tupcona ( f 7).

26. CpoiicTBa BRIOOPOYHBIX OICHOK: HCCMCIICHHOCTE, COCTOATCIBHOCTD, 3(D()CKTHBHOCTS.
27.VaTepBaabHOE OLCHHUBAHHE MAPAMETPOB. JIOBEPHTEABHBIM HMHTEPBAN AN MATEMATHYECKOTO OXKHIAHHA H CPEIHETO
KBAIPAaTHYECKOTO OTKJIOHEHUS. BhrucieHne 00beMa BRIOOPKHL.

Bonpoch! aaa noaroroBku k yxzameny (UK),
I kypc, 3a0uHas popma o0yueHus

1. JluHCHHBIC OMEpalHH HAZ MATPHUAMH, UX CBOHCTBA. CHCTEMBI THHCHHBIX anrcOpamucckux ypasHeHHH(CIIAY): ompene-
JICHUE, PEIICHAE, COBMECTHBIC, HECOBMECTHBIC, OIIPEICICHHBIC, HEONIPEACICHHbIC, IKBHBAJICHTHBIC.

2. OmpenerHuTeI BTOPOTO W TPETHETO MOPAAKA (OMPSACIICHHS, MPABIIIA BEMACICHHA). MHHOP H aarcOpandecKoe TOTOHE-
HHC.

3. PemecHue kBaAPATHBIX CHCTEM JIMHCHHBIX ypaBHCHHH 1O (hopmymaam Kpamepa.

4. OOmee ypaBHeHHE TpaMoi. HiccnemopaHme 00ImEro YPaBHCHUA TPAMON. YPaBHCHHC NPSAMOH C YTJIOBBIM KO3()(HImEHTOM.
YpaBHEHUE MPSAMOMH, MPOXOALICH Yepe3 3aJaHHYI0 TOUKY B 3aJaHHOM HAIPABJICHHU (YPABHCHHUE Iy4Ka MPSAMBIX). YPABHCHHUE
MPAMOM, MPOXOAAIIECH Yepe3 ABE 3dJaHHBIC TOUKH).

5. BzamMHOE pacmonoKXeHHE ABYX MPSIMBIX HA IDIOCKOCTH: YTOII, YCIOBHE MAPaUICIFHOCTH, YCIOBUE IIEPIICHIUKY TIPHOCTH.
6. KpmuBblc BTOporo mopska: oImpeacsicHue, o0Iee ypapHEHHE BTOPoH creneHu. OKPY>KHOCTD: OIPE/ICICHHE, KAHOHHIECKOS
ypaBHeHHC (BBIBOA). OCOOCHHOCTH OOIMICTO YPABHCHHSA BTOPOH CTCIICHH AT ONPEACICHIA OKPY KHOCTH.,

7. DmmIc: onpeaeieHIEe, KAHOHUUECKOE YPABHEHHE, IIOCTPOCHHCE.

8. I'mmepOoma: onmpeacIcHIE, KAHOHAYCCKOS YPaBHCHAS., ACHMNTOTH rHepOosl. PaproOowHas runepbona.

9. Tlapabomna: ompeaeieHHUE, BBIBOA KAHOHMUYESCKOTO YpaBHEHH. Pasmraubie (JopMbI mapadoiibl, HX KAHOHHICCKUC YPABHCHI,
KOOPIMHATHI (POKYCOB, YPABHECHHS AUPEKTPHUC, YEPTCHKH.

10. Ompenenerue Pyukmmn y=f(X), e 001acTH ONPEACICHUA H MHOKCCTBA 3HAUCHUH. CroCOOBI 3a7aHuA (DYHKITHH.

11. Ipenen pyurmmm. OxHOCTOPOHHHUE IPEAcs! (yHKIMH. TeopeMbl CYIECTBOBAHMS W €IMHCTBECHHOCTH Npeacia (PyHKIHH.
OcHoOBHas TEOpeMa TCOPHH MPEACIOB. TeOPEMBI O TIPEaCIax.

12. TlepBblii 1 BTOPOH CIIENUATBHBIC IPEACTBL, CICACTBHA.

13. Onpenenenue HempepbBHOCTH (yHKIMH y=f(X) B TOUKE M HA MHOXKecTBE. TOUKM pa3phiBa U uX Kiaccuukammsi. Hempe-
PBIBHOCTD JICMEHTAPHBIX (DyHKIHIA.

14. Ompeaencaue npou3BoAHOH (yHKImH y=f(X). O0mee NpaBrUI0 OTHICKAHKA MPOU3BOHON. ['cOMETpHUCCKIIT U MCXaHHYC-
CKHH CMBICIT IPOH3BOTHOM.

15. YpaBHCHHA KacaTeIbHOM M HOPMAJH K IIIOCKOCTH KpuBOoH. Heobxomumoe yenosue nuddepermupyemoctn. [Iponssogaas
CTIOKHOH (PyHKIHH.

16. OcHosrbic npaBmwia mudepermuposanng; y=U=V, y=U/ - 17, y=U/V. IIpousBogHas (yHKIHH 3aTaHHOH MapaMCeTpHUIC-
CKH.

17. dupdepermman gyuxmmm y=f(X), ero cBa3p ¢ npupamecHueM (QyHkumn. [Ipasmmo oreickanna quddepenunana. 'eomeT-
pUHIeCKHi cMBICT ma(()SpeHITHATA. .

18. Tlpown3BoaHbIC BRICIIHX HOPSAKOB (yHKIMHA y=f(X). MeXaHHUECKHI CMBICT BTOPOil IPOHN3BOTHOM.

19. 3apaum, mpUBOIIINKE K MOHATHIO ONPEIEICHHOTO HHTerpana. MHrerpanpaas cymma. OmpeaencHnue ONMpeacIeHOr0 HHTeE-
rpajga. BerumcacHue ompeacneHHOTO WHTErpana mo (gopmyne Herorona-JleitOrnma. ['eomerpuycckuii CMBICJT OTIpe-
JICIICHHOTO MHTETpana. OCHOBHbIC CBOIMCTBA ONPEICICHHOTO HHTETPAa.

20. BermcacHHE WIOmMAACH mIoCKuX Quryp.

21. CoObrrra. Buabl COOBITHIA: TOCTOBEPHBIC, HCBO3MOXKHBIC, CIIYUIAHHBIC. BHIBI CIIyUaifHBIX COOBITHIA: HCCOBMCECTHBIC, COBMCCT-
HbIC, PABHOBO3MO>KHBIE. [TonmHas rpymma coObITuid. [IpoTHBOMONOXKHBIE COOBITHSL

22. Knaccuieckoe ONpeACICHHUE BEPOSTHOCTHU, €0 HEAOCTATKH.

23. Yacrota. OTHOCHTEIbHAA YacTOTA. CTATHCTHICCKOS OTPSICIICHHUE BEPOATHOCTH, C€TO HCAOCTATKH.

24, CymmMa coObrraif. TCOpPeMBI CIIOKCHHS BCPOATHOCTCH HCCOBMCCTHBIX M COBMCCTHBIX COOBITHI. BeposTHOCTH MPOTHBOIO-
TOXHOTO coObIThs . [Ipom3BeacHue CoOBITHI. TeopeMa YMHOKCHHA BEPOATHOCTCH. BEpOATHOCTD MOABICHHUS XOTS ObI OJHOTO H3
COOBITHIA.

25. Cryuaitasie Bemamas! (CB): auckperasie (ICB) n menpepssabic (HCB). 3ak0oH pacnpencicHuA THCKPCTHOH CITyYaAHHOH
pemauHEL Pag pacnpenencaus JCB. MHOTOYTOBHHK PACIPeICICHHA.

26. ©yHkums pacupenencHust CB: onpeaenenue, rpaduk, CBOWCTBA.

27.  TInotHocts pacupeneneamst HCB u ee cpoiictBa. Maremarmieckoe oxunanne JICB u HCB: onpeaenenue, BEIMICICHHE,
CBOWCTBA. JIUCTICPCHA U CPECAHES KBAAPATHICCKOC OTKIIOHCHNE CB: 0npeacicHAIe 1 BRIMHCICHHE, CBOMCTBA JHCTICPCHH.

28.  HexkoTtopblc cTaHmapTHBIC pacTPEACIICHIS: a) OHHOMHANIBHOS, 0) paBHOMCPHOC, B) HOpMambHOS pacnpeacicHue CB. Be-
POSATHOCTHBIN CMBICI ITAPAMETPOB HOPMAILHOTO pactpenencaust. Kpusas [aycca. BeposraocTs nonaganms Hopmambsaol CB Ha
3aJAHHBIN HHTEPBATL. [IpaBuIo «Tpex 6».

29.  Tlpeamer MareMaTHUIECKOM CTATHCTHKH. | €HepanbHas W BHIOOPOYHAS COBOKYITHOCTH. BHIbI BApHAIIMOHHBIX PSAOB, HX
rpaIecKoC H30OPAKSCHIC

30.  TlomATHE O TOYCYHOM OICHHUBAHHMHU HMApaMETPOB. TOodUCHHAd OLECHKA MATEMATHYCCKOrO OxkuaaHusa. Mopa, meauana. To-
yeyHble oneHKH aucniepeni. Koaddumment Bapuarmu, ko3puuneHT acumMMeTpun, 3KCIecc.

31.  TlomATHE CTATHCTHYCCKHX TMIOTE3, MPOBEPKA CTATHCTUHECKUX runoTe3. Kpurepmii cormacus [Tupcona( y %),
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32.  HHTepBadbHOE OLCHHBAHUE MAPAMETPOB FEHEPATBLHON COBOKYMHOCTH. J(OBEPUTEbHBIC MHTEPBAIbLI A1 MATEMATH-
YECKOTO OKMIAHUS HOPMAJIBHO PACHpPEICICHHOIO KOIMYECTBEHHOTO MPU3HAKA X MPU M3BECTHOM CPEIHEM KBAaAPATHUCCKOM

OTKJIOHCHHH.

Ioansui hond ouenounvix cpeocms, GKIIOUAIOUINIL MEKYUUIL U UMO206bII  KOHMPOJIb YCHEGACMOCHU NPUEO-
OUMCSL 6 NPULOdNICEHUU K paboueii npozpamme.

8. YUEBHO-METOJNYECKOE U UH®OPMAIINOHHOE OBECIIHEYEHHE
TACTATLTAHEL

8.1. OcHoBHas JuTEpaTypa:

L.

10.

1.

12.

I'ycesa, E. H. Teopus BeposSTHOCTEH M MaTeMaTHUCCKasl CTaTUCTHKA | yucOHOe mocodue / E. H. I'y-
ceea. - 6-¢ wm3m, crep. - Mockea : ®mmata, 2016, - 220 c¢. - URL
http://biblioclub.ru/index.php?page=book&id=83543- ISBN 978-5-9765-1192-7. - TekcT : 3neKTPOH-
HBIH.

bammak, U.M. Maremaruka : yaeOHOE mocodue A CTYACHTOB BCEX HAIPABICHUH 3a0UHOHN (OPMEI
obyuenms / M. M. bamnsk, O. H. Macnak ; Hosouepk. umx.-menuop. un-t Honckoi ['AY. - Hosouep-
kacck, 2017, - URL : http://ngma.su (aara oOpamenus:23.08.2020r. ). - TekeT : 3ACKTPOHHBIH.
Macnak, O.H. Maremaruka. Teopus MHOKECTB, SIEMCHTHI JIOTHKH, IMHCHHAS W BEKTOpHAs anredpa,
AHATUTHYICCKAS TCOMETPHS Ha INIOCKOCTH U B MPOCTPAHCTBE, RIICMEHTHI TONOJOTHH | yueOHOe mocodue
JUT CTYACHTOB BCEX HampasicHuH [l kypca Oakanaspuaral : B 6 wacTax. U.1 / O. H. Macnak, M. B.
Kysuenosa, 10. C. Porozuna ; Hosouepk. umk.-meauop. un-t Jlouckoit 'AY. - Hosouepkacck, 2017. -
URL : http://ngma.su (gata oOpawmenus:24.08.2020r.). - TeKCT : 3ACKTPOHHBIH.

Bapbiunukosa, E.B. Maremaruka. Beeaenue B maremarudeckuii ananns, audhepeHIHATbHOS He-
quCICHHS (PYHKLUMH OJHOH W HECKOJBKHX MEPSMCHHBIX, MPHIOKEHHS AU PECPCHIHMATBHOTO HCUHCIIC-
HHS K HCCIICAOBAHMIO (PYHKIMHA OTHOM M HECKOIBKUX MEPEMEHHBIX | YUeOHOEC MOCOOHE JIs CTYCHTOB
Bcex HampasneHud |1 kypca Gakanaspuara] : B 6 vactsax. U2 / E. B. bapsinankosa, 1. M. bamask, O.
H. Macnak ; Hosouepk. umx.-memmuop. uH-T Jouckoit I'AY. - Hosouepkacck, 2017. - URL :
http://ngma.su (gara oopamenus:23.08.2020r.). - TSKCT : 3MCKTPOHHBIH.

Bammnsk, U.M. Maremaruka. MHTerpansHoe ucuucneHue ;| yueOHOE MOCOOHE Al CTYACHTOB BCEX
HanpasicHu# |1 kypca Gakanaspuaral : B 6 wactax. U.3 / M. M. bammnsxk, 0. C. Porosuna, M. B. Ky3-
uerosa ; Hosouepk. umk.-meauop. un-t Jouckoii AY. - Hosouepkacck, 2017. - URL : http://ngma.su
(mata obparenwmst;23.08.2020r.). - Tekcr : 3ACKTPOHHBIH.

Ky3sneuosa, M.B. Maremaruka. JuddepeHunanbHpie ypaBHCHHS | yUeOHOS MOCOOHUE ISl CTYACHTOB
Bcex HampasnieHui |1 kypca Gakanaspuaral : B 6 yactsax. U4 / M. B. Kysunenosa, E. B. Bapeinzukosa,
O. H. Macnak ; Hosouepk. mmx.-menmop. un-T Honckoii 'AY. - Hosouepkacck, 2017. - URL :
http://ngma.su (gara oGpamenus:25.08.2020r.). - TEKCT ;| 3MCKTPOHHBIH.

Porosuna, HO.C. Maremaruka. Teopust BeposTHOCTSH | yueOHOE MOCOOME i CTYACHTOB BCEX
HanpasiacHui |1 kypca Oakanaspuara] : B 6 gactsax. U.5 / F0. C. Porozuna, E. B. Bapeinnaukosa, M. B.
KysueuoBa ; Hosouepk. umk.-memuop. ue-T Mouckoit I'AY. - Hosouepkacck, 2017. - URL :
http://ngma.su (gara oGpamenus:25.08.2020r.). - TEKCT ;| 3MCKTPOHHBIH.

Porozuna, FO.C. Martemarrka. Yncnosbie 1 GYHKIHOHANBHBIE psabl. Paapr @ypre u uX npunoskeHus
. yueOHOE mocoOme /1S CTYACHTOB BCeX HampasiicHuil |1 kypca Gakanaspuaral | B 6 gacTsax. 4.6 / 1O,
C. Porozuna, E. B. bapenunukosa, 1. M. bamnsak ; Hosouepk. nmxk.-menuop. un-t Jouckoi 'AY. -
Hosouepkacck, 2017. - URL : http://ngma.su (gata obparuerus:23.08.2020r.). - Texer : 3ACKTPOHHBIH.
baumax, U.M. Marematuka : yueOHOE mocodue Al CTYACHTOB BCEX HANPABICHUH 320YHOM GOpMEI
oOyuenms / M. M. bamnsk, O. H. Macnak ; Hosouepk. umx.-menuop. un-t Honckoi 'AY. - Hosouep-
kacck, 2017, - 189 ¢. - Tekcr : HenocpeacTeeHubii. (50 3K3.)

Bapbimnnkosa, E.B. Marematuka : kypc nekumii ams Gakanaspos Bcex Hanpasnenuil / E. B. ba-
peimaukoBa, M. B. Kyzuenosa, O. H. Macnax ; Hosouepk. umsk.-menuop. un-t Houckoui 'AY. - Ho-
Bouepkacck, 2018. - (. U.1). - URL : http://ngma.su (gara obpamenwms:25.08.2020r.). - Tekcr : anek-
TPOHHBIH.

Maremartuka : xypc Jgekimi [ams Oakanaspos Becex HanpasneHuii| Cemectp Il / E.B. bapeinnukosa,
M.B. Kyzneuosa, U.M. bamnusk, O.H. Macnax ; HoBouepk. umx.-menuop. un-t Jouckoi 'AY . - Ho-
Bouepkacck, 2018. - URL : http://ngma.su (mara obparnenns:24.08.2020r.). - TeKCT : 3MCKTPOHHBIH.
Kykosckas, T. B. Bricias mateMaTika B IpuMepax U 3aaavax ;| y4eOHOE BICKTPOHHOC H3JAHHE | B
2 vactax. 4.2 / T. B. XKyxoeckas, E. A. Monokanosa, A. . Ypycos ; MunncTepcTBo 06pa3oBaHus U
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Hayvku Poccuiickoii ®eaepannm; TamMOoBCKHI rocyJapCTBEHHBIN TEXHHYCCKUHA YHUBEPCUTET. - TamOoB
. ©®I'bOY BIIO "TTTY", 2018. - 161 ¢ : Tabn, rmadp. - URL
http://biblioclub.ru/mdex.php?page=book&id=570339 (mata obparueuus:23.08.2020r.). - ISBN 978-5-
8265-1709-3. - ISBN 978-5-8265-1885-4 (u. 2). - TekcrT : SNEeKTPOHHBIH.

8.2 /lononHuTeIbHAS JIUTEPATYPA

L.

10.

11.

Maremaruka. JIuHeiiHasi 1 BeKTOpHas anredpa. AHAJTHTHYECKAs FeOMEeTPHSI | METOAHYCCKUE YKa-
3aHUS K BHITIOJHCHHUIO pacucTHO-rpaduucckoii padorsl M Oakanaspos | kypca ounoil hopmer 00yue-
HHUs BcexX HanpasicHui / Hoeouepk. umk.-menuop. un-t Honckor ['AY, xad. BuMBP ; cocr. M.B.
Kysuenosa, U.M. Bamnsk, O.H. Macnak. - HoBouepkacck, 2017. - URL : http:/ngma.su (mata odpa-
miernst;25.08.2020r.). - TekcT ; 3ICKTPOHHBIH.

Maremaruka. MaTemaTHUyecKkasi CTATHCTHKA | METOOUYSCKUE VKA3aHHS K BBITOJHCHUIO PACUCTHO-
rpaduueckod paboTel g OakanaBpoB | kypca ouHON (GopMBl 0OVUCHHS BCEX HANPABICHHH OYHOTO
oOyuenms / HoBouepk. nmxk.-menvop. uH-T Honckoii 'AY, xad. BuMBP ; cocr. E.B. Baprimnukosa . -
Hosouepkacck, 2017. - URL : http://ngma.su (gata obpartuerus:24.08.2020r.). - Texcr : 3ACKTPOHHBIH.
Maremartuka : COOpHHK 33724 M YIPAKHCHHUH [ CTYJCHTOB BCEX 00Pa30BATEIbHBIX HAIPABICHUH
04YHOH U 3a04uHOU Gopm oOyueHus| : B 5 wactax. U.5 : Teopus BeposTHOCTEH 1 MaTeMaTHYCCKAs CTATH-
ctuka / E.B. bapeimankosa, .M. bamusak, M.B. Kysnenosa, O.H. Macnak ; HoBouepk. umxk.-mMemmop.
uH-T Jlonckoii 'AY ; mog pexn. HO.C. Porosunoii. - Hosouepxkacck, 2017. - URL : http://ngma.su (zata
obparuenus:23.08.2020r.). - TeKCT : 3ACKTPOHHBIH.

Maremartuka : cOOpHHK 33724 M YIPAKHCHHUH [AMS1 CTYICHTOB BCEX 00pPa30BATEIbHBEIX HANPABICHUH
04HOH H 3a0uHOU dopm oOyueHus| : B 5 wactax. U.1 : JluneliHasa u BeKTOpHAd anreOpa, aHATHTHIECKAs
reometpus / E.B. bapeimankosa, UM. bamnsak, M.B. Kysnenosa, O.H. Macnax ; HoBouepk. uax.-
memuop. uH-T [onckoii 'AY ; mox pen. HO.C. Porosumoii. - Hosouepkacck, 2017. - URL :
http://ngma.su (gara oGpamenus:24.08.2020r.). - TESKCT : 3MCKTPOHHBIH.

Maremartuka : cCOOpHHK 33724 M YIPAKHCHHUH [AMS1 CTYICHTOB BCEX 00pa30BATEIbHBEIX HANPABICHUH
04YHOH U 3204HOH popMm oOyuenms| : B 5 wactax. U.4 : Tuddepenunancurie ypapaenus / E.B. bapbim-
uukoBa, .M. bamnsk, M.B. Kysuenosa, O H. Macnak ; Hoouepk. umx.-menuop. uH-T JlOHCKO#
I'AY ; mox pea. HO.C. Porosunoii. - Hosouepkacck, 2017. - URL : http://ngma.su (mzara oOpainge-
uus:24.08.2020r.). - TekeT : 3ACKTPOHHBIH.

Maremartuka : COOpHHK 337249 M YIPAKHCHHUH [AJ11 CTYICHTOB BCEX 0Opa30BATCIBHBIX HAIMPABICHHUN
O4HOM U 3a0uHOM popm oOyueHus| : B 5 gacTsax. U.3 : Uurerpansuoe ucuncnenue / E.B. BapeiiHnko-
Ba, U.M. bamusk, M.B. Kysueuosa, O.H. Macnak ; HoBouepk. umxk.-memuop. uH-t Jouckoit AV ;
mox pex. HO.C. Porosunoii. - Hosouepkacck, 2017. - URL : http:/ngma.su (mata oOparue-
uust:24.08.2020r.). - TekeT | 3ACKTPOHHBIH.

Maremaruka : cOOpHHK 33724 M YIPAKHCHHUH [AMS CTYICHTOB BCEX 00pa30BATEIbHBEIX HANPABICHUH
O04YHOH U 3a04uHOU dopm oOyueHud| : B 5 yactax. U.2 : Beegenne B matemarnueckuii ananus. [Ipenensr.
[Ipoussonas / E.B. baprimunkosa, U.M. bamnsak, M.B. Ky3uenora, O.H. Macnax ; Hopouepk. max.-
memuop. uH-T [onckoii 'AY ; mox pen. HO.C. Porosumoii. - Hosouepkacck, 2017. - URL :
http://ngma.su (gara oGpamenus:25.08.2020r.). - TSKCT ;| 3MCKTPOHHBIH.

Maremaruka. Jluneiinasi 1 BeKTOpHas ajiredpa, aHaJuTHYeCKasi reomeTpusi. BBeneHue B mare-
maTtudeckuii ananus. Ilpeaesst. IlpousBoanas ;| cOOpPHUK 3a7a4 U YOPAKHCHUN [t GakanaBpoB
BCcex 0o0pas. Hampas/CHUsS OYHOH u 3a04HOU (Gopm oOyuenums|. U.1 / E.B. bapsiunnukosa, .M. bam-
wik, M.B. Ky3neunosa, O H. Macnak ; HoBouepk. umk.-memuop. un-t Houckout IAY ; mog pea. 10.C.
Poroszunoii. - HoBouepkacck, 2018. - URL : http:/ngma.su (mara obparuenums:24.08.2020r.). - Teker :
SIEKTPOHHBIN.

Beperennnkop, B. H. COopHuk 3a7a4 no MaTeMaTHKE : aHATUTHYCCKAS FeOMETPH © yaeOHOE MOCOo-
6uc / B. H. Beperenuukos. - Mocksa ; bepmaun : Jupexr-Meana, 2018. - 166 ¢. : mn. - URL :
http://biblioclub.ru/mdex.php?page=book&id=480175 (mata obpamenus:23.08.2020r.). - ISBN 978-5-
4475-9502-9. - Tekcr : 3ACKTPOHHBIH.

Beperennuxos, B. H. CGOopHuK 337a4 10 MaTeMaTHKE | 3JCMCHTBI BEKTOPHOH anreOpsl | yueOHOS
nocobue / B. H. Bepereunuxosn. - Mocksa ; bepaun : Jupekr-Meaua, 2018, - 79 ¢. : un. - URL
http://biblioclub.ru/mdex.php?page=book&id=483517 (mata obpamenus:25.08.2020r.). - ISBN 978-5-
4475-9598-2. - TekcT : 3ACKTPOHHBIH.

Beperennuxos, B. H. DnevenTsl BekTOpHOU anreOpel | yueOHoe mocodue / B. H. Bepetenaukos. -
Mocka ; bepmma :  Jupexr-Memma, 2018. - 73 ¢. : wmnx. - URL
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http://biblioclub.ru/index.php?page=book&id=483516 (mata obparueuus:25.08.2020r.). - ISBN 978-5-

4475-9597-5. - Tekcr : 3ACKTPOHHBIH.

12. JIuneiinasa anredpa : yuebHO-MeToanueckoe mocodue / ar.-coct. C. A. Ocunenko. - Mocksa ; bep-
auH . Hdupexr-Meaua, 2020. - 123 ¢. - URL : http://biblioclub.ru/index.php?page=book&id=598681
(mata obparenwms: 24.08.2020r.). - ISBN 978-5-4499-1628-0. - TekcT : 3ACKTPOHHBIH.

8.3 CoBpemeHHbIe npodeccHoHanbHbIe 0a3bl H HHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

HaumeHnoBaHue pecypca

Pexxum gocryna

opuumansheli caiit HUMU ¢ noctynom B
3JICKTPOHHYIO OUOIHOTEKY

WWW.ngma.su

Enunoe okHO mocTymna kK 00pa3oBaTeIbHbIM
pecypcam Pasznen — Maremartnka

window.edu.ru/catalog/resources?p str=matemaTuka

Poccuiickas rocynapcTBeHHas Oubnmoreka
((oHI 2IEKTPOHHBIX JOKYMEHTOR)

https:/www.rsl.ru/

Becrutaraas oubnauoreka 'OCToB u crau-
naptoB Poccun

http://www.tehlit.ru/index.htm

ITopran y4eOHUKOB U AWCCEePTALIHIA

https://scicenter.online/

YHuBepcurerckas HHYOpMaIMOHHAS CH-

https://uisrussia.msu.ru/

crema Poccust (YUC Poccust)

DnexTpoHHas OubNMoTeKa "HaydHOe
Hacnenue Poccun"

http://e-heritage.ru/index.html

DnekTpoHHAs: OnONMMoTeKa yueOHUKOB

http://studentam.net/

Cnpasounas cucrema «KoHCcynpTaHT

ITJTFOC»

Cornamenne OVS mis pewennii ES #V2162234

CrpaBounas cucrema «e-library»

JIneH3MOHHBIN

ZIOrOBOP
13947/34486/2016 ot 03.03.2016

[lepeyens norosopos IbC obpa3oBaresibHoIl opranuzaunu Ha 2020-21 yu. T'ox

YueOHbIHi
roa

HaumenoBanue AOKYMEHTA ¢ YKA3aHUEM PEKBU3UTOB

Cpok peiicTBHS 10KY-
MEHTA

2020/2021

Horosop Ne 501-01\20 06 oxa3aHMM WH(POPMALUOHHBIX
YCIIyT IO MPEJOCTAaBISHNUIO JOCTyHa K 0a30BOH KOJIEK-

i «9bC YHuBepcuterckas OMONMOTEKa OHIAWH» OT
22.01.2020r. ¢ OO0 «HexcMenua»

C20.01.2020r.
nol19.01.2026

2020/2021

Horosop Ne p08/11 Ha okazaHHe YCIyT MO MPENOCTaB-
JEHUI0 JOCTyla K OJJIGKTPOHHBIM U3JaHUAM  OT
30.11.2017 r. ¢ OO0 «HM3narenscrBo Jlanb» Pasmerne-
HUE BHYTpUBY30BCkoM nutepaTypnl JloH'AY nHa nnart-
dbopme IbC Jlanb

¢30.11.2017 r. mo
31.12.2025 r.

Horosop Ne COBb NeHB-171 no pa3melneHuro npousse-

C 18.12.2019 no
31.12.2022

2020/2021 | meHuii W TPEAOCTaBICHHUIO AOCTyna K pasaenam ObC v —
C3B o 18.12.2019 1. ¢ 000 «3IBC Jamb» AEAYIOMER TP
JIOHrauuen
Jorosop Ne 48-n1 Ha nmepepady NpOU3BEACHUS HAYKHU U o ¢ 27.04.2018r. z0
2020/2021 | HEMCKJIFOUUTENBHBIX TPaB HA €ro HCIOJb30BAHUH OT KOHHAHIH HEHCHIOHH

27.04.2018 r. ¢ ®IBHY «PocHHUUIIM»

TECJBbHBIX IIPaB Ha MpPoO-
HU3BCACHUC

SCIENCEINDEXNeSIO-
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8.4 Meroauueckue yKa3aHusl il 00yYAIOIIUXCS 10 OCBOCHHUIO AUCHHUIIHHbBI

1. Ionoskenue o Tekyien arrecranuu ooygaroumxcs 8 HUMU JITAY [Saekrponnsiii pecype] : (BBeACHO
B AciictBue mpukazoM aupektopa Nell9 ot 14 wmroma 2015 r.) / Hosouepk. umk.-menuop. ud-t Honckoi [AY .-
Qnexrpon. naH. - Hoouepkacck, 2015. — Pexxum noctyna: http://www.ngma.su

2 TunoBsie GOPMBI TUTYIBHBIX TUCTOB TCKCTOBOM MOKYMCHTAIIMH, BHITIOHICMOU CTYACHTAMU B YICOHOM
npouecce [InekTponnsi pecype] : / HoBouepk. urx.-menuop. uH-T HoHckot ['AY .- Dnekrpon. aaH. - HoBouep-
kacck, 2015, — Pesxxuwm gocryma: http:/www.ngma.su

3. Ionoxenue o GOHIS OLCHOUHBIX CPSACTB [DACKTPOHHBIN pecype]| : (OpUHATO perieHueM Y UYCHOrO CO-
Bera HUMU Mouckoit 'AY Nel2 ot 30.08.2017 r.) / HoBouepk. urxk.-meauop. uH-t Jouckout ['AY .- Dnexrpon.
naH.- Hosouepkacck, 2014 .- Pexum goctyma: http://www.ngma.su

4. TlomoxeHHe O MPOMEKYTOUHOW aTTECTALMH OOYYAIOIIUXCS MO MPOrpaMMaM BBICIIETO 0Opa3oBaHUS
[QnexTponnsiii pecype| (BBeacHO B aciicteue npukazom gupekropa HUMU [lonckoii 'AY Ne3-O/] ot 18 suBaps
2018 r.) / HoBouepk. unsk.-meauop. ud-t Houckoit AY -Onektpon. gan. - HoBouepkacck, 2018. - Pesxkum mocty-
na; http://www.ngma.su

[Ipuctynmas x M3YYCHUIO MUCLMIUIMHBL HEOOXOOHUMO B IMEPBVIO OYEPEIb O3HAKOMHTBCI € COACPIKAHHEM
PILJ. Jlekiuu uMEIOT LEIPIO JATh CUCTCMATH3UPOBAHHBIC OCHOBBI HAYYHBIX 3HAHUN 00 OOIIMX BOMPOCAX AUCIIU-
muHEL [Ipy m3yuennn u mpopaboTke TEOPETHUECKOTO MaTeprana Al 0OVIAIOIHIXCS HEOOXOUMO:

- IOBTOPHUTH 3aKOHCIICKTHPOBAHHBIN HA JICKIIHOHHOM 3aHITHH MATCPUAN U IOTOIHHUTE €r0 ¢ YUSTOM PEKO-
MEHIOBAaHHOM 10 AaHHOM TeME IUTEPATYPHL;

- MPU CAMOCTOATEIBHOM W3YYCHHH TEMBI CIACIATh KOHCIIEKT, UCHONB3Ys pekoMeHaosanusie B PI1J] nure-
PaTypPHBIC HCTOYHHUKH U PECYPCh HHGOPMAIIMOHHO-TCICKOMMYHUKALIMOHHOH ceTH «MHTEepHETY.

8.5 llepeuenb HH(POPMALMOHHBIX TEXHOJOTHH H MPOTPAMMHOI0 o0ecrevYeHusl,
HCNOJIb3yeMbIX MPH 0CyIIecTBJIEHHH 00pa30BaTeJbHOr0 npoiecca

IlepedeHb JTMLEH3HOHHOTO MPOrPAMMHO-

ro odecre4yeHust PexkBH3UTHI NOATBEPKAAIOIIETO JOKYMEHTA
[IporpammHuas cuctema JJisi OOHAPYKEHHUS JIuuensunonnsiil forosop Ne 1446 ot
TEKCTOBBIX 3aMCTBOBaHUI B yUeOHBIX U 03.02.2020 r. AO «AHTHIUTarHaT (C
HAy4HBIX paboTtax «AHTumaruat. BY3» 03.02.2020 r. mo 03.02.2021 r.).

Bepcuu 3.3,

IIporpammuoe obecrieuenne «MoayJb mo-
HCKa TEKCTOBBIX 3aUMCcTBOBaHMH «O0beau-
HEHHAas! KOJUTCKLIMS)

Microsoft. Desktop Education ALNG CyOnuiieH3nOHHBINH 10TOBOP No
LicSAPk OLVS E 1Y AcademicEdition En- | Tr000418096/44 ot 20.12.2019 r. AO
terprise «CogrJlaiin Tpeitmy (¢ 20.12.2019 r. mo

20.12.2020 )

CyO6nuueH3nonHslil qorosop Ne
Tr000418096/45 o1 20.12.2019 r. AO
«CogrJlaiin Tpeitmy (¢ 20.12.2019 r. mo
20.12.2020 r.)

JlnueH3noHHbIe TporpamMmsl st oOpasosa- | CornamieHue o NpeaoCTaBIeHHH JTHLIEH3UN 1
TeNBHOTO yupekaeHus Autodesk okazaHuu yciayr ot 14.07.2014 r. Autodesk
(AutoCAD, AutoCAD Architecture, Academic Resource Center (GeccpodHO)
AutoCAD Civil 3D u ap.)



http://www.ngma.su/
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9. OIUCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMON I
OCYIIECTBJIEHUS OBPA3OBATEJILHOI'O ITIPOLHECCA IO JUCIIMIVIMHE

Ne ayn. | KoauuecTtso mo- HaumeHoBaHHe cleLMaNbHbIX MOMelle- OcHalleHHOCTb CNELHAIBHBIX OMeLeHH i U MoMe-
caX0YHbIX MeCT HHIl H NMOMEHIEHN JJIA CaMOCTOATEeNbHOM weHuil A8 caMocToATeNbHOi paboThl
padoThbl
IMoMeleHHe /15 CaMOCTOATENBHOM paboTsl, | IToMelneHHe YKOMITIEKTOBaHO CIIELHM3UPOBAHHOM
ayn. [117 (Ha 12 nocago4HbIX MECT) 110 al- MeGenbio M OCHALIEHO KOMITBIOTEPHOH TEXHUKOIt C BO3-
I117 12 pecy: 346428, Pocroeckas obnacrs, r. Ho- MOKHOCTBIO TONKIIO9eHH K ceTH «IHTepHeT» U obecne-
Bouepkacck, yi. [Tymxkunckas, 111 Y4eHHeM AOCTYIa B 3IEKTPOHHYI0 HHPOpPMalHOHHO-
obpasopatensHyto cpenry HUMMU Jlonckoii TAY:
- Komnstorep Pro-511 — 12 wt.;
- Mouutop 17" KK VS — 12 mir.;
- Ipunrep — 3 wrt,;
- Paboune mMecra CTyAEHTOB;
- Pabouee MecTo npenogasares.
Homemenne ans camoctoATenbHOM paboTel, | [loMeleHHe yKOMIIIEKTOBAaHO CHEUATM3UPOBAHHOM
ayn. IT18 (ua 12 nocamoyHbIX MecT) Mo aji- Me6eNBI0 U OCHALICHO KOMIBIOTEPHOM TEXHUKOH ¢ BO3-
I118 12 pecy: 346428, Pocrosckas obnacts, r. Ho- MOXKHOCTBIO MOAKMIOYEHHUS K ceTd «MHTepHeT» u obecre-
BoYepkacck, yi1. [TymxkuHckas, 111 YeHHEM JOCTYIA B DJIEKTPOHHYIO WHPOPMALHOHHO-
obpasosarensHyio cpeny HUMH Houckoit TAV:
- TepmunanbHas craHumsa L110 — 12 mrt.;
- Mownwutop 22" XKK Aser — 12 1at.;
- ITnotrep — 2 wr.;
- Paboune MecTa CTYAEHTOB;
Pabouee MecTo npenoaasarens.
VYyeOHas ayauTopys AJs MPOBeAcHUA 3aHA- | CrenHalbHOE MOMEIICHUE YKOMITIEKTOBAHO CHIELHANU3H-
THH ceMuHapckoro THna, ayd. 2227 (Ha 38 | poBaHHO} MEGENbIO U TEXHHUECKUMU CpeACcTBaMu 00yuye-
2227 38 HOCaIOYHEIX MeECT) Mo anpecy: 346428, Po- | Hui, cnyxalliMu AN NpeACTaBIeHHs HH(OPMAaIHH
cToBckas oOmactb, . HoBouepkacck, yna. | GONbIION ayAUTOPUH:
Nywkunackas, 111ya. Iymkuackas, 111 - Ha6op neMoHCTpalMOHHOTO  060pYAOBaHMS
YuebHas ayJMTOpHS IS NMpOBEAEHUA IPyn- | (MepeHOCHOM): 3kpaH - 1 wWT., mpoektop - 1 wr., HeTGyK -
NOBBIX M HHAUBHAYaNbHBIX KOHCYNbTamuii, | 1 wr.;
ayn. 2227 (Ha 38 mocagouHBIX MECT) IO | — V4eOHO-HarnAaHbIE MOCOOHS;
agpecy: 346428, Pocrosckas o0nacth, I. | — Jocka — 1 wr.;
Hosouepkacck, yi1. ITymkuHckas, 111 - PaGoune MecTa CTYIEHTOB;
YueGHast ayauTopusl I/s TEKyWEro KoH- | PaGouee MeCTO npenoaaBare’.
TPONA ¥ MPOMEXYTOUHOH aTTecTauuy, ayx.
2227 (na 38 mocamouHBIX MECT) 10 aipecy:
346428, Poctosckas obnacte, r. HoBouep-
Kacck, yi. [ymkunckas, 111
VYuebHas ayIuTOpUs IS IIPOBEACHUSA 3aHs- CnenpaneHOe MOMELIEHHE YKOMIIEKTOBAHO CHIELHaIH3H-
THif TEKLIMOHHOTO THMA, aya. 352 (Ha 116 POBaHHOH MeOENbIO U TEXHUIECKUMH CpecTBaMu 00yye-
352 116 MOCaOYHBIX MecT) 1o aapecy: 346428, Po- HHS, CTyXalUIMMH A7 NpeaCTaBIeHUs HHHOPMaLK
CTOBCKas obnacTs, I. Hosouepkacck, yi. 60nbILOH aynuTOpUU:
IMymkuackas, 111 Ha6op nemMoHcTpanoHHOro 060py10BaHus (epeHoc-
Hoit): HoyT6yk ASUS - 1 wr., MyneTUMeaniiHOE BU-
JleonpoeKIMoHHoe obopyaoBaHue: [1poexrop View Sonic
Pj556D — 1 wr. ¢ axparoM — 1 1.
VyebHo-HarnsaHble nocoous;
JHocka — 1 mr.;
TpubyHa;
PaGoune Mecra CTynEeHTOB;
PaGouee MecTo npenonasatesis.

JlonoyiHEHNSI ¥ H3MEHEHUSI paCCMOTPEHBI Ha 3ace/ianuu kadeapsl «27» aprycra 2020 r.

3aBenyromuii kadenpoii

S (non)a‘r/

BHCCCHHEBIC UBMCHCHHS YTBEPKIAIO: « »

I'ypun K.I'.
(®.U.0)

2020 r.

Jlexan ¢akynsTera

JesxoB B. I1.

S

(moxmucs)




8. TIOIIOJIHEHUSI U U3MEHEHUS B PABOYEN ITPOT'PAMME

B pa6ouyto nporpammy Ha BeceHHuii cemectp 2020 - 2021 yye6HOro roga BHOCATCS M3MEHEHMS:
JOTIOJTHEHO COACPKAaHUE CIIEAYIOUIMX Pa3/iesioB U MOApa3/ieioB paboyeii mporpaMmsi:

Ilepeuenn gorosopos IBC obpazoBarenbHOi opranmsanun Ha 2020-2021 yu. rog

YyeOHBIii roja

HaumeHnoBaHHe JOKyMeHTa ¢ yKa3aHHEM PEKBH3UTOB

Cpok
JeicTBUS
JOKYMEHTa

Horosop Nel/2021 ot 15.02.2021 r. ¢ OO0 «3BC Jlanp» Ha okazaHHe
YCIyr MO TNpPEeIOCTaBIECHHIO OOCTYNa K OJJIEKTPOHHBIM W3JaHUSAM

¢ 20022021 r.

Jeno  —  TIOBOMDKCKME ~ roCylapCTBEHHBIM  TEXHOJIOTHMUYECKUI
YHHUBEPCUTET» W OTAEJBHO Ha KHUTHM M3 paszaenos: «buomorusy,

2020/2021 Koiekumii:  «JlecHoe XO34HCTBO M JIeCOMH)KEHEpPHOEe JeNo - | Mo
WzpatensctBo JlaHb» ® OTHENBHO HAa KHHUIM W3 KoJutekmud | 19.02.2022 r.
«MHKEeHepHO-TeXHUYECKHe HaykH - U3narenbctBo JIaHBY
Horosop Ne 2/2021 or 15.02.2021 r. ¢ OOO «3BC Jlap» Ha
OKazaHWe YCJIyr MO MpPEeJOCTaBJIEHHIO JOCTYNMa K SJIEKTPOHHBIM
U3/IaHUAM KOJUTEKIMi: «JlecHOe XO3SHCTBO M JIECOMH)KEHEPHOE €710 20.02.2021 1

2020/2021 — BopoHexckuii rocynapcTBeHHBIH J1€COTEXHUUYECKUI YHHUBEPCHUTET = et :
umenn [.®. Mopozosa», «JlecHoe XO3SHCTBO M JIECOMHIKEHEPHOE 19.02.2022 r.

«OKOJNOTHUA», « X MU

JII/IIIeH3l/IOHHOB H CBOGOHHO pacnpocTpaHdeMoe nmporpaMmMHoOe 06ecneqeﬂne, B TOM

YHCJI€ 0TEYECTBEHHOI'0 NIPOU3BOACTBA

Ilepeyenp JHIEH3HOHHOTO
IPOrpaMMHOro obecrevyeHnst

PexkBu3UTHI NOATBEpXKAAIOLIETr O
AOKYMEHTA

c 01

.09.2020 r.

no 31.08.2021 r.

ITporpammHas cuctema ajis oGHapy>KeHHs
TEKCTOBBIX 3aUMCTBOBAaHH B YYEOHBIX H
Hay4HbIX paborax «AHTHIIaruar. BY3»
(uHTEpHET-BepCHs);

Mogyine «IIporpaMMHBIi KOMILIEKC ITOHCKA
TEKCTOBBIX 3aUMCTBOBAHHH B OTKPBITBIX
HCTOYHHMKAX CETH UHTEPHET)

RUS

JlunensuoHHblit  moroBop Ne 13343  or
29.01.2021 r. AO «Awutumiarmat»  (c
29.01.2021 r. mo 29.01.2022 r.).

Dr.Web®DesktopSecuritySuite AHTHBHpPYC
+ Iy

RUS

I'ocynapcTBeHHBIH (MyHHLIMNANbHBIN) KOHTPAKT
Ne PITA05150002 ot 15.05.2020 r. Ha nepenauy
HEMCKJIIOYHUTENIBHBIX MPaB Ha HCIMOJIb30BaHHE
nporpaMMm ansi O9BM OOO «Aitu neHTp» (c
15.05.2020 r. mo 15.05.2021 r.)

JlonoiHeHUs U U3MEHEHHUs PACCMOTPEHBI Ha 3acefaHuu kadeapsl «01» mapra 2021 .

3aBenyrouuid kadenpoi

% _ TI'ypun KT

WL) P (@1.0)
BHECEHHBIE U3MEHEHUs yTBepxkaar: «01» ﬁépTa 2021 r.
JexaH ¢akynpTeTa CX/ Jlpaxos B.IL

(mommucs) | /

(®.1.0.)




11. AOIIOJTHEHUS U UBMEHEHUS B PABOYE INIPOI'PAMME
B pabouyro nporpammy ma 2021 - 2022 y4eOHBbIH roJ BHOCATCS cleayiollue AOMOJHeHHS W
H3MEHEHHs - ODHOBJICHO M AaKTyalM3MpOBAaHO COJepKaHHe CIEYIOLMX pa3/e/ioB W MO/Pa3eNoB

paboueii mporpammel:

8.3 CoBpemennsble npodeccHonaibubie 6a3b1 0 HHPOPMANHOHHBIE CHPABOYHbIE CHCTEMBI

basbi nanneix OOO "Tlpecc-Undopm” Horosop Ne01674/2021 or 25.01.2021 0OOO |

(Koncynpranr +) "INpecc-Undopm" (Koucynbrant +)

Baser manubix OO0 "PeruoHanbHbliH Horosop Ne AK 1185 ot 19.03.2021 000

WH(POPMALIMOHHBII HHIEKC UMTHPOBaHHA" "Pernonansuerii HHGOPMALMOHHBIH HHAEKE
uuTupoBanus” (21.03.21 r. mo 20.03.22 r. )

Baser mannbix OO0 Hayunas snextponnas JInueH3MOHHbI JOroBOp Ne SIO-

O6ubnuorexa 13947/18016/2020 ot 11.09.2020 OO0 Hayunas
JNIeKTPOHHaa 6ubnuoreka

basbi manubix OO0 "I'poce Cuctem.Undopmars Konrpakr Ne 24/12 or 24.12.2020 000 "I'pocc

H perieHus” Cucrem.Mudopmauus u pemenus"

Iepeuens norosopor IBC ob6pasoBaTeasmoii opranusanuu Ha 2021-22 yu, rog

Yuebnnrii Cpox geiicrus
Haumenosanne 1okymenTa ¢ ykazannem PEKBH3HTOB
rojg JAOKYMEHTA

Horosop Ne 1/2021 or 15.02.2021 r. ¢ OO0 «3BC Jlauby Ha

OKaszaHhe yCJIyr no MpefoCTaBIeHHIO 10CTYNA K 2J1EKTPOHHBIM

H3JlaHUAM KOJLIEKIMH: «JlecHoe X03aHCTRO U

2021/2022 JICCOMHIKEHEePHOE f1eNi0 — M3natenbersa Jlanb» M oTaenbHO HA6
KHHI W3 IPYTHX pasfiefos.

Hon.cornawenne Nel or 20.02.21 k Jor Ne 1 or 15.02.2021 r.

Jlanb

¢ 20.02.2021 r. no
19.02.2022 r.

Horosop Ne2/2021 ¢ OOO»3BC Jlaub» Ha oka3aHHe YCIYT 1o
NPEeAOCTABICHHIO IOCTYIIA K 3NEKTPOHHBIM W3aHUSM
KoMekLmi: «JlecHoe x034iCTBO U JlecoMMIKEHEPHOE A€/10 —
Boponesxckuii rocy napeTeenHbIii necoTeXHUYecKuit
ynusepcuteT umenu I'.dD. Mopososan, «JlecHoe xo3siicTBO U
2021/2022 TICCOMHKEHEPHOE /16510 — [ToBOMIKCKHIA rocy napCTBeHHDII
TexHonorndeckuit ynusepcurer» ¢ OO0 «IBC Jlauby U
OTACBHO HA KHUTH U3 pasfienoB: «buonorusy, « dkonorusy,
«XHMHAY
Hon.cornawenne Nel or 20.02.21 x J{or.Ne 2 ot 15.02.2021 .
Jlanp

¢ 20.02.2021 r. no
19.02.2022 r.

Jlorosop Ne 12 ro npeaocrasnenuio aoctyna k BIIEKTPOHHBIM
W3JaHUIM KoMeKLuH «MHkeHepHo-TexHHYeCK e HayKH - ¢ 28.10.2020 r. no
HManarensctso TioMHI Vyor 27.10.2020 r. ¢ 000 «3BC 27.10.2021 r.

Jlane» (Hedrerasosoe neno)

2021/2022

8.5 Ilepeuenr HHPOPMAUHOHHBIX TeXHOJOrHH 1 NporpaMMHuoro obecne4enmsi,
HCTI0/Ib3YEMBIX IPH OCYIIECTBICHHH 06pa3oBaTeILHOIO Npoecca

Hepeqeﬂb JHUEH3HOHHOI'O NPOTrPpaMMHOIo
PexBH3HTEI NOATBEPAIAIOLIETO AOKYMEHTA

obecnevyeHust
IIporpamMmuas cuctema i o6HapyKeHHs Jlnuensnonnsiit gorosop Ne 3343 01 29.01.2021 r..
TEKCTOBBIX 3aUMCTBOBAHHI B yUeOHBIX U AO «Antunnaruam (¢ 29.01.2021 r. no 29.01.2022
Hay4HbIX paboTax « AHTunnaruar. BY3» I.).

(uHTEpHET-BEpCHS);

Monyns «IIporpamMMHBIil KOMMIEKC MOUCKa
TEKCTOBBIX 3aMMCTBOBAHUH B OTKPHITHIX
MCTOYHHMKAX CETH MHTEPHETY ]




Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7.8, 8.1, 10; MS Office
professional; MS Windows Server; MS Project
Expert 2010 Professional)

Cy6anuensuonnsiit gorosop Ne502 or 03.12.2020 .
AO «CodrJlaiin Tpeita» (¢ 03.12.2020 r. no
02.12.2021r.)

Dr.Web®DesktopSecuritySuite Autusupyc K3+
oy

IocynapcTeenHbiif (MyHMLUMNANBHBIH) KOHTpakT No
PLIA06150002 ot 15.06.2021 r. na nepexauy
HEHCKITIOUYHTEJILHLIX [PAB HA MCMOIb30BAHHE
nporpamm s 9BM OO0 «AWUTH LIEHT» (c
15.06.2021 r. no 15.06.2022 r.)

HononHeHus 1 H3MEHEHNs PACCMOTPEHbI Ha 3aceIaHUu Kadeapsl «26» aerycra 2021 r.

BHecenHbie 10M0MHEHNs ¥ MBMEHEHUA YTBEPKIAIO: «26)» asrycra 2021 r,

Hekan dakynbrera o

Denopsa A.B.
(P.H.0)

7 i /

( /(no}lnmﬂ)
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