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1. OFbEM JUCIUIIJIMHBI B 3AYETHBIX EIUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPEIIOJABATEJIEM U HA CAMOCTOSTEJIBHYIO PABOTY

43ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 42
caMoCTOsITebHAs paboTa 84
4aCOB Ha KOHTPOJIb 18
PacnipenesieHne 4acoB TUCHUTJIHHBI IO CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henens 13 5/6
Bun 3anatui vo | PO | VI PIT
Jlekuun 14 (14 |14 |14
IIpaxruueckue 28 |28 |28 (28
B tom uncre uHT. 12 12
Wroro ayn. 42 142 |42 |42
KonraktHas padota |42 |42 (42 (42
Cawm. pabora 84 |84 |84 |84
Yacel Ha KOHTPOIIb 18 (18 [18 |18
HUroro 144 | 144 | 144 | 144
Bupbl KOHTpPONIS B ceMeCTpax:
PacuerHo-rpaduyeckas padora 1 ceMecTp

DK3aMeH 1 ceMecTp




2. IEJIX OCBOEHU A JUCHUTIINHBI (MOAY JIST)

2.1

Lenbto n3yueHus JUCUUTUTAHEI SIBISIETCS (POPMUPOBAHUE BCEX KOMITETEHIINH, IPETyCMOTPEHHBIX y4eOHBIM TNIAHOM B
007acTH MaTEMaTHKH

3. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3men) OIT: | b1.0

31

TpeOoBaHust K NpeIBAPUTEIbHOI HOATOTOBKE 00y4Yal0Ierocs:

3.2

JAucuuniaunel (MOLY/14) U NPAKTHKH, AJIS KOTOPbIX OCBOEHHE JAHHOMN JUCUMIJIMHBI (MOYJ/Is1) HEO0OX0AMMO KaK
npealiecTByIOLIee:

3.2.1

JuckpeTHas MmaTeMaTuka

322

O3HaKOMUTEIbHAS IMpaKTHKa

323

dunocodus

324

MeTo1bl ONTUMANIBHBIX PEIICHUN

325

HayuHo-uccnenoBatensckas padoTa (ody4eHHe EPBUYHBIX HABBIKOB HAYYHO-HCCIIE0BATENBCKOM paboThI)

3.2.6

TCOpI/I}I BepOHTHOCTCI\/‘I 1 MaTeMaTHU4YCCKass CTaTHCTHUKA

3.2.7

Teopust opranu3anuu

328

IpoexTupoBanue HHGOPMATMOHHBIX CHCTEM

3.29

TexHonoruueckas (IIPOSKTHO-TEXHOJIOTUYECKAs) MPAKTHKA

3.2.10

OKCIITyaTallMOHHAsI MPaKTHUKA

3.2.11

HpOI‘paMMHOG o0ecreueHEe aBTOMATH3aIlnd CMETHBIX pacyecToB

3.2.12

IIpou3sBoacTBEHHAs SKCILTYaTallMOHHAS IPAKTUKA

3213

Hay‘IHO-HCCHC}IOBaTCJ'IBCKaH pa60Ta

32.14

3amuTa BBIMTYCKHON KBanu(HUKAIIMOHHON paboThl, BKIIIOYAs IOATOTOBKY K 3aIllUTE U IPOLETYPY 3aLIUThI

3.2.15

TexHonornueckast (IIPOSKTHO-TEXHOJIOTHIECKAs) MPAKTHKA

3.2.16

BrinosnHeH#e 1 3alUTa BBITYCKHOMN KBaTH(pHUKAIMOHHOH PabOThI

3.2.17

CucreMHBIN aHANNU3 U ONTUMU3AINS pEIeHUN

3.2.18

Jloruka

3.2.19

VYnpasienue 6azamMu JaHHBIX

3.2.20

VYuebHas npakTHKa - HayIHO-HCCIeI0BaTeIbCKas paboTa (0ayYeHHE IIEPBUYHBIX HABBIKOB HAYIHO-HCCIICI0BATEIbCKON
paboTsl)

3221

MOI[GHI/IPOBaHI/Ie 6I/I3HCC-Hp0HeCCOB

3222

DKOJIOTHYESCKUI MCHCPKMCHT NPECAIIPUATUA

3223

IIpon3BoaCTBEHHAS IPAKTHKA - HAYIHO-HCCIIEIOBaTEIbCKast paboTa

3224

anaBnquecme PCUICHUS B HpO(I)eCCPIOHaHLHOf/II JACATCIBbHOCTHU

3.2.25

HpOI/I3BOHCTBCHHaH MpeAAUTIIIOMHAA TTPAKTHUKa

3.2.26

MHHOBaIIMOHHEIN MEHETKMEHT

3.2.27

CraTucTHKa

3.2.28

@unocodus

4. KOMIIETEHIIUN OBYYAIOINET'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIHHUITIJIMHBI

(MOYJIsI)

YK-1 : CnocodeH ocymiecTBIATH MONCK, KPUTHYECKHIT AaHATIN3 H CHHTe3 HH(OPMANHH, IPAMEHATH CHCTEMHBIH MOIXO0 JJIs
peleHns MocTaBJIeHHBIX 32124

VYK-1.1 : JleMoHCTpHUpYeT 3HaHHE OCOOEHHOCTEH CHCTEMHOTO U KPUTHUECKOTO MBILICHHUS, apIyMEHTHPOBAHHO ()OPMUPYET

co0cTBEH

HOE CYXJICHHE U OIICHKY HH(OpMAIIMK, TPUHUMACT 000CHOBAHHOE PEIIICHHE

VYK-1.2 : Ilpumenset norudeckue GopMbl U MPOIETYPhI, CTOCOOEH K PedUISKCHH TI0 TTIOBOYy COOCTBEHHOU M TYKOM
MBICITUTEIbHOU ACATCIIBHOCTHU

VYK-1.3 : Aranm3upyet HCTOYHUKHA HHPOPMALINH C IENBI0 BRIICHEHHUS UX IIPOTUBOPEUNil M IOMCKA JOCTOBEPHBIX CYKICHUH

5. CTPYKTYPA U COAEPKAHUE JUCIUITIJINHBI (MOAY.JIA)

Kon
3aHATHS

TeM /BUJ 3aHATHS/ Kypc

Pa3znen 1. AnaauTnyeckasi
reoMeTpusi

HaumeHoBaHue pa3iesioB u Cemectp / | HacoB | Unaukaropsl | Jluteparypa | Hurepaxr. IIpumeyanne




1.1

AHaIUTHYECKAs: TCOMETPUS Ha
IJIOCKOCTU. MeToJ] KOOpIUHAT Ha
MJI0CcKOCTU. PaccTosiHne MexIy
JIBYMsI TOUKaMU. Pa3nudnbie BUIBI
YpaBHEHHUI IPSIMOM Ha MIIOCKOCTH.
Yroa Mexay nNpsMbIMA. Y CIOBUS
NapajIeIbHOCTH U
TIePIEeHIUKYIAPHOCTH

TpsIMbIX. /JIex/

VYK-1.1 VK-
1.2 VK-1.3

J1.1J11.2
JI1.3J11.4
JI1.5J12.1

IIK1

1.2

Ipsimas Ha miockoctw. /TIp/

VK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
JI1.4J12.1

K1

1.3

Kpussle BToporo nopsiika:
OKPY’KHOCTb, 3JUTUIIC, TUTIepOoIa,
napaboua. MIx reomeTpuyaeckue
CBOIiCTBa U ocTpoeHue. /JIex/

VK-1.1 VK-
1.2 VK-1.3

JI1.2J11.3
J1.4J12.1

IIK1

1.4

Kpussle BToporo nopsiaka:
OKPY’KHOCTb, 3JUTUIIC, TUTIepOoIIa,
napabona.

Mp/

VK-1.1 VK-
1.2 VK-1.3

JI1.2J11.3
JI1.4J12.1

IIK1

1.5

Pabora ¢ 31eKTpOHHOI
6ubmroTeKoil (M3y4eHne
TEOPETHYECKOTO MaTepHana).
[MoAroToBKa K MPAaKTHYECKUM
3aHSTHSIM.

BrInonnenue JoManiHero 3aj1aHus.

IloaroroBka K KOHTPOJIBEHON
pabote (TK1): «AHanuTudeckas
TEeOMETPUS»

/Cp/

14

VK-1.1 VK-
1.2 VK-1.3

JI1.2 JI1.3
J1.4J712.1

IIK1

Paznen 2. DiieMeHTHI TEOPUH
¢ynkxuun. Teopus npeaenos

2.1

DeMeHTHI TeOpHH QyHKIHH.
Ipenen ¢pyukuun. beckoneuno
Oosnplre U OECKOHEYHO Majible
(yHKIHH, CBSI3b MEXITy HUMH, UX
cBoiicTBa. OCHOBHas Teopema
Teopuu npezaeno. CBoiicTBa
npexaenoB. [lorsTue
HEOTPE/ICIICHHOCTEH.
CrnenuanbHbIe IpeIeIbl.
HemnpepbIBHOCTS (pYHKIIMU B TOYKE
1 Ha MHOXecTBe. /JIex/

VK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
J1.4J12.1

TK1

2.2

Brruncnenue npenenos.
Heomnpenenennoctu BuaoB (0/0) u
(0ecKOHEYHOCTH/OECKOHEUHOCTH).

Mp/

VK-1.1 VK-
1.2 VK-1.3

JI1.2 J11.3
J11.4J12.1

TK1

23

CrnennanbHbIE TIPEJIEITHI.
HenpepsIBHOCTE (QyHKITMH B TOUKE
u Ha MHOXecTBe. /IIp/

VK-1.1 VK-
1.2 VK-1.3

JI1.2 J11.3
JI1.4J12.1

TK1

24

PaGora c anexrpoHHO#
oubnuotekoi. M3ydyenue
TEOPETUUYECKOT0 MaTepuara.
IToaroroBka K MpakTU4ECKUM
3aHATHSM.

Brimonaenne JOMANIHETO 3aJlaHuA.

IloaroroBka kK KOHTPOJIBHOM
pabote (TK2): «IIpenen u
MIPOU3BOAHAS (PyHKIIUID»
/Cp/

14

VK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
J11.4J12.1

TK1

Paznen 3. AuddepenunaibHoe
HCYHCIIeHne




3.1

JuddepernnanbHoe HCUUCICHHE.
OcHOBHBIE ITpaBUIIa
nuddepeHnIIpOBaHUS.
IIpousBoiHas CIIOKHOM 1
oOpartHoi ¢pynkumid. [IponszBoaHsie
OCHOBHBIX JIEMEHTAPHBIX
¢ynkumii. [Ipon3BOAHEIE BEICIIHX
TopsIKOB. MexaHu4eckuil 1
TeOMETPHUYECKHH CMBICIT
npou3BoHOM. [Tonarue
nuddepennnana pynxuun. /Jlex/

VYK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
J1.4J12.1

TK1

32

Tabmumunoe quddepeHnupoBaHue.
MexaHuveckuii 1 reoMeTpUIECKun
CMBICT TIpon3BoHOM. /T1p/

VK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
J1.4J12.1

TK1

33

[IpousBonusle n muddepeHnnams!
BBICIIHX MOPsiAKoB. KoHTposbHAsS
pabota Ne 1(TK1): «Ilpenen u
npousBoHas GyHkuuy. /TIp/

VK-1.1 VK-
1.2 VK-1.3

JI1.2 J11.3
J11.4J12.1

TK1

34

Pabora ¢ 31eKTpOHHOIA
6ubmmoTexoii. 3ydenue
TEOPETHYECKOTO MaTepHaa.
IoaroToBka K MpaKTHYECKUM
3aHATHSIM.

BrimonHeHne JoMaIHeTo 3aaaHusl.
IToaroroBka K KOHTPOJIBHOU
pabote (TK1): «IIpenen u
pOH3BOAHAS (YHKIIHID

/Cp/

14

VK-1.1 VK-
1.2 VK-1.3

JI1.2 J11.3
JI1.4J12.1

TK1

Paznen 4. UuTerpanasHoe
HCYMCJIeHHe

4.1

HHTerpansHoe UCUUCIEHUE.
[onsTne mepBooOpa3HOit
¢yuxuun. HeonpeneneHHbIN
HHTErpa: onpeaeneHe, CBOUCTBA,
TEOPEMBI CyIIECTBOBAHMUS.
Tabnuua uaterpanoB. OCHOBHBIE
METO/1bl HHTETPHPOBAHUSI.
3agaun, IPUBOIAIINE K TOHATHIO
OIIpeAETIEHHOTO HHTETpaa.
OnpeneneHHblid HHTETpal, ero
TeOMETPUYECKHH 1 MEXaHHMYECKHH
cmblci. @opmyna HeroToHa-
JleiiOnuma. CeoiicTBa
OIpe/IeTIEHHOTO UHTETpana,
OCHOBHBIE METOJIBI
HHTErpupoBaHus. [IpunoxeHus
OIpeIeIeHHOTO UHTETpana u
3aJja4ll TEOMETPHHU.

/Jlex/

VK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
J1.4
JI.5J12.1

TIK2

4.2

TabmaHOE HHTETPUPOBAHHE.
PopmyJia UHTETPUPOBAHUS 1O
yacTsM. MeToJ1 3aMeHbI
IIepeMeHHO B HeONpeaeIeHHOM
unTerpane. /Ip/

VK-1.1 VK-
1.2 VK-1.3

JI1.2J11.3
J1.4J12.1

TIK2

43

Beruucienue onpeneneHHoro
uHTerpana. [Ipunoxenne
OIIpeeIeHHOTO MHTETpalia u
334 TCOMCTPUH: BEIYMCIICHHS
IJI0IIAAeH TIOCKUX QUryp U
00beMOB Te Bpamienus. /I1p/

VYK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
J1.4J12.1

K2




44

PaboTa c 31eKTpOHHOIM
oubnuotexoit. M3ydyenue
TEOPETHIECKOTO MaTepHaa.
IloaroToBka Kk NpakTU4eCKUM
3aHATHSIM.

BoinonHenue qoMaiHero 3agaHusl.
IMonroroska k (ITK2) no Teme:
«duddepennnansabie ypaBHEHUS
[ u II mopsinkoB»

/Cp/

14

VYK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
J1.4J12.1

K2

Paznen 5. Indpepenuuanbubie
YpaBHEHHSI

5.1

duddepeHunanbupie ypaBHEHUS.
3aauy, IPUBOASIIHIE K TOHATHIO
nuddepeHnInaTBEHOTO YpaBHEHUS.
Juddepennnanbabie ypaBHEHUS
nepBoro nopsaka. Teopema
CYILECTBOBAHMS U
€IMHCTBEHHOCTH peIIeHns. 3a1ada
Komm. Tuddepenumansueie
ypaBHeHHUs [-ro mopsiaka ¢
pa3zieNleHHBIMH 1
Pa3AeIIAIOIUMHUCS IePEMEHHBIMU.
Jluneiinbie quddepeHnnanbHbIe
ypaBHeHUs | mopsinka.
Juddepennnansasie ypaBHeHuU 11
nopsiaka. TeopeMa CyIecTBOBaHHs
U €IMHCTBEHHOCTH PELICHHUSI.
3anava Komm. JIuneiinsle
nuddepennmanbabie ypaBHeHUS 11
TIOpsiIKa C HOCTOSTHHBIMU

ko3¢ dpunrentamu. TeopeMbl 0
KOHCTPYKIUH OOIINX PEIIeHIH
OJIHOPOJIHOTO U HEOJAHOPOJHOTO
ypaBHeHui. /JIex/

YK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
J1.4J12.1

TK2

52

JuddepeHnmanbabie ypaBHeHUs |
MOPSIKA C PA3ACIISIONIMMHUCS
nepeMeHHbIMU. JInHelHbIe
nuddhepeHInaTbHBIC YPaBHCHUS
L. /TIp/

VK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
JI1.4J12.1

TK2

53

JluHeliHbIE OHOPOIHBIE
nuddepennmanbabie ypaBHeHUS 11
nopska. JIuneiinoie
HEOJHOPOHBIE
nuddepennmansable ypaBHeHU 11
TOpPSIIKA.

KonTtponbnas padota Ne 2 (TK2):
«InddepeHnnanbHbie ypaBHEHUS
I u Il nopsinkoB»

Mp/

VK-1.1 VK-
1.2 VK-1.3

JI1.2 J11.3
J11.4J12.1

TK2

5.4

Pabora c anexrpoHHO#
6nbmoTekoit. 13y4enue
TEOPETUUECKOro MaTepuara.
IToaroroBka K NpakTU4ECKUM
3aHATHSM.

Brinonnenue nomaiiHero 3agaHus.
IloaroroBka kK KOHTPOJIBHOM
pa6ote (TK2) mo Teme:
«/HTerpanbHOE UCUUCIIEHHE.
Juddepennnansasie ypaBHeHNS |
u Il mopsaaxoB»

/Cp/

14

VK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
JI1.4J12.1

TK2

Paznen 6. Teopusi BeposiTHOCTEIA.
MareMaTHyecKasi CTATHCTKA




6.1

Teopus BepostHocTeil. IIpeamer
TEOPUH BEPOSTHOCTEH U
MaTeMaTHIECKOW CTATHCTHKH, X
cBs3b. CiryuaitHble COOBITHSL.
Krnaccudukanums coObITHIA.
Knaccuueckoe 1 cTaTUCTHYECKOE
OIIpeieIeHIe BEPOATHOCTH.
Anrebpa cobbrtuii. Teopemsl
CIIOXKEHUS U YMHOKECHUS
BeposiTHOCTed. CiryuaiiHble
BenmmuuHbL. Kinaccugukarus
Cily4aiHbIX BennuuH. OyHKUMA
pacnpenenenus. Paa u mioTHOCTb
pacnpenenenus. Yucnossie
XapaKTEePUCTUKU CIIydaiHbIX
BenuuuH. Hekotopsle
CTaH/apTHEIC PacIIpeeNCHNU.
HopmanbeHoe pacnpeneneHue.
OcCHOBHBIE IOHATHSA U 337241
MaTeMaTU4ECKOW CTaTHCTHKH.
Bri6opouHas u reHepabHas
COBOKYNHOCTU. OCHOBHBIE
TpeOOBaHUsI IPH OPraHU3aLUH
BEIOOPKH. BapranuoHHbIe psAabl 1
HX TeOMETpHYeCKast
HHTepIpeTanus. XapaKTepUCTHKH
BapUALIMOHHBIX PSIJIOB.
CrarucTtuueckas IpoBepKa
runore3. MHTepBanbsHoe
OlLICHMBaHUE NapaMeTpoB. 3a1aua
00 oO0beme BeIOOpKH. /JIek/

VYK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
J1.4J12.1

TK3

6.2

Cuyuqaitasre coosrtus /T1p/

VK-1.1 VK-
1.2 VK-1.3

JI1.2 J11.3
J1.4J712.1

TK3

6.3

Cnyuaiinsle Beuauss! /IIp/

VYK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
J1.4J12.1

TK3

6.4

ITepBuunas o6paboTka
pe3ynbTraTtoB u3mepenui. [lomuron
u ructorpamma. /IIp/

VK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
JI1.4J12.1

TK3

6.5

PaboTa c 31eKTpoHHOIM
oubnuorexoi. M3ydyenue
TEOPETHYECKOTO MaTepHaa.
IloaroToBka Kk NpakTU4eCKUM
3aHATHSIM.

BoinonHenne nHANBUAYAIBHOIO
nomarHero 3ananus (M13) mo
teme: «Teopus

BepositHocTei» (TK3).
Brimonrenue PI'P o teme
«MatemaTnuecKkast CTATUCTHKAY.
IToaroroBka K 3a1iUTe U 3alUTa
PI'P (IIK3)

/Cp/

14

VYK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
J11.4J12.1

TK3
IK3

Pa3nen 7. IloaroroBka K
HTOTr0BOMY KOHTPOJIIO

7.1

IMoAroToBKa K HTOTOBOMY
KOHTpOJTIO /JK3aMeH/

18

VK-1.1 VK-
1.2 VK-1.3

J1.2J11.3
J11.4J12.1

UK

6. ®OH/I OHIEHOYHbIX CPEJICTB

6.1. KonTpoJbHbIe BONPOCHI U 3a1aHUS

Texymuit KOHTPOJIb 3HAHU CTYACHTOB OYHOH ()OPMBI 00YUIEHHS IIPOBOJUTCS B COOTBETCTBHH C OAITBHO-PEHTHHIOBOM CHCTEMOI

OLICHKU
3HaHUH, BKIIoYaroleit B ceds nposenenue Tekymero (TK) u mpomexxyrounoro koutposns (ITK) mo aucrumune.

JL1st KOHTPOJISt OCBOCHHS IPAaKTHUECKIX 3HAHWH B TEUCHUE CEMECTPA IPOBOATCS TEKYIIUH KOHTPOJIB IT0 Pe3yIbTaTaM IPOBEICHHS
MPaKTUUECKUX 3aHATUH U CaMOCTOSITEIFHOTO BRIIOIHEHHUS Pa3/ie/IoB HHUBUIYaIbHBIX 3a1aHUIL.
®opmamu TK sBisIOTCSA: OLIEHKA BBIIOJHEHHBIX Pa3/1€10B MHAUBUIYAIbHBIX 3aJJaHUi (TIMCbMEHHBIX paboT), YCTHBII ONpoc Ha Mo




Teme

ayJMTOPHOTO 3aHATHS, JOKIA (COOOIEHNE) Ha TEMY Ay AUTOPHOTO 3aHSATHUS.

KommgecTBO TeKymux KOHTPOJIEH 10 AUCIMIUIMHE B ceMecTpe omnpenersiercs kadeapoii n cocrapiser, Kak mpaswio, Tpu (TK1-
TK3).

B xone npomexyTtounoro koutpoist (IIK) mpoBepsitorest TeopeTrueckre 3HaHus o0ydaronmxcs. JJaHHbIi KOHTPOJIb TPOBOJAUTCS 110
pasnenam (MOIyJsIM) JUCLHUIUIMHBI 3 pa3a B TeueHHe cemecTpa. PopMaMu KOHTPOJIS ABIAIOTCS TECTUPOBAHUE UITH OINIPOC.
[IpomexxyTouHas aTTecTanus CTyAEHTaMH 09HOH (POPMBI 00YIEHHS IPOBOIUTCS B COOTBETCTBHH C OAITBHO-PEHTHHTOBOH
CHCTEMOM

OIICHKM 3HaHUH, BKIIOYaromIeH B cebs mposenenue Tekymiero (TK), mpomexxyrounoro (ITK) u utorosoro (MK) koHTpoJIs 10
JUCHUITINHE « MaTeMaTHKa.

HWrorossrnit korTpoas (MIK) — 3T0 3a4€T B ceCCHOHHBIH MEPHOA MIIH YK3aMEH 10 JUCHUIIIHHE B IIETIOM.

Crynentsl, HabpaBie 3a padoTy B ceMecTpe oT 51 u 6osee 6ayuIoB, HE MPOXOAAT IPOMEKYTOUHYIO aTTECTALNIO B GOpMe clauu
3ayera

WK SK3aMeHa.

DK3aMeHalMOHHBIE BOIPOCHI 0 JUCLMILTHHE «MaTeMaTHKa»
1. Oo6mee ypaBHeHHE mpsamoit. McciaenoBanne o0Iero ypaBHeHUS MPSIMOi. YpaBHEHHE NMPSIMOH C YIJTIOBBIM

K03 GUIMEHTOM. YpaBHEHHE IPAMOM, IPOXOAALICH Yepe3 3alaHHYI0 TOUKY B 33JaH-HOM HallpaBJICHUHU. Y PaBHEHHE ITyUKa IPSMBIX.
VpaBHeHHE NPSIMOMA, TPOXOAALIEH Yepes JBe 3aaHHbIE TOUKH.

2. B3anmHOeE pacrionoxkeHHe ABYX MPSMBIX Ha IJIOCKOCTH: YTOJ, YCIOBHE NapalIeIbHOCTH, YCIOBHE
MEPIEHUKYJISPHOCTH.

3. KpuBbie BTOporo mopsiika: onpezesicHue, odmiee ypaBHeHHE BTOPOil cTerieHn. OKPYKHOCTh: OIpeleicHuE,
KaHOHMYECKOE YpaBHEHHUE, TIOCTPOCHHE.

4. OnuIc: onpeeseHle, KAHOHNYECKoe ypaBHeHHe. IlocTpoeHue anmmnca no ero KaHOHU4eCKOMY ypPaBHEHHUIO.
5. Tunep6ona: omnpezeneHne, KAHOHUYECKOE ypaBHEeHHE. [locTpoeHHE TUIIEPOOIIBI M0 e€ KAHOHHYECKOMY
YPaBHEHHIO. ACHUMIITOTHI THIICPOOIIHI.

6. [Mapabona: ompeneneHre, BHIBOJ KAHOHUYIECKOTO ypaBHeHUs. MccnenoBanne GopMbl mapaboIibl mo ee

KaHOHHYECKOMY ypaBHEeHHUI0. Pasnuunsle (hopMbl mapaboIIbl, IX KAHOHUUECKUE YPABHEHHUS, KOOPAUHATHI (POKYCOB, yPaBHEHUS
JUPEKTPUC, YEPTEKHU.

7. Ipemen ¢yHKIMH, ero TeoMeTpuUecKkas HHTeppeTarys. OJHOCTOPOHHKE TpeAetbl GYHKIUH. TeopeMb
CYIIIECTBOBAHUS U €AMHCTBEHHOCTH npenena (yHaxmu. [TorsaTus 6eckoHeUHO Manoi 1 OECKOHETHO OOJNBIION (QYHKIIUH U CBSI3b
Mexay HUMU. CBOHCTBa OECKOHEUHO MalbIX U OECKOHEUHO OONbIINX (YHKIUI.

8. OcHoBHas Teopema TeopuH Ipezenos. Teopemsl o npenenax. CBoiictBa npezenos. [lepBolii u BTopoid
CTIeIMAIbHBIC TIPEETHI, UX CIEACTBHS.
9. Omnpenenenue HempepbIBHOCTH (yHKIUHN y=f(X) B TOUKe M HAa MHOXECTBE. TOYKM pa3pbiBa M UX

waccudukanus. HenpepeiBHOCTB 3neMenTapHbIX (GyHKuui. [Ipupatenne aprymenta u npupamenue Gynkuun y=f(x).

OmnpeneneHne HEPEPHIBHOCTH (QYHKIIMU Ha «SI3BIKE TPHPAICHUI.

10. Omnpenenenue npousBonHor ¢yHkuu y=f(x). OOImee mpaBUiIo OTHICKAHUS MPOU3BOIHOMN. ['eoMeTprieckuii
MEXaHWYECKUN CMBICI MPOU3BOIHON. Y paBHEHHUS KacaTeIbHOW U HOPMAJIU K IJIOCKOCTH KPUBOM.

1. Heobxonumoe ycnosue nuddepenunpyemocty. [IponsBoaHas cioxxHOH 1 0OpaTHOI GyHKIMI (TOK-BO).
OcHoBHBIe IpaBmwia quddepennuposanms: y=U+V, y=U*V | y=U/V.

12. Hudepernuan ¢pynkuun y=f(x), ero cBs3b ¢ mpupamesreM (GyHKUUH (BbIBOJ). [IpaBuiIo OTBICKaHHS
mpdepennnana. ['eomerpuueckuii cMbich quddepeHnnaia.

13. IIpowsBonHsle 1 quddepeHnnamsl BEICIAX NOpAaKoB GyHKMH y=f(X). MeXxaHUdecKiii CMBICIT BTOPOH
npousBogHo. IIpaBuno Jlonurans.

14. Omnpenenenue nepBooOpa3Hoil GyHKIMH, JeMMa O mepBooOpa3HbiX. OnpeaeneHre HeonpeaeIeHHOTo
UHTETrpana, ero reoMeTpu4eckuii cmbicil. Teopema cylecTBoBaHus HHTerpana. OCHOBHBIE CBOMCTBA HEONPEAEIEHHOTO HHTErpaa.
15. VHTerprpoBaHue Mo 4acTsAM IS HEOPEIeICHHOTO HHTerpaia: (GopMyia, OCHOBHBIE CIy4al MPHUMEHCHHUS.
3amMeHa IepeMEeHHOH B HEONPeJeICHHOM HHTEerpase, HHTETPUPOBAHUE UppallHOHANbHOCTEH. VIHTerpupoBanue GyHKIUH,
cofieprKallliX KBaJpaTHBII TpeXusIeH.

16. 3agaun, MPUBOJIAIINE K IMMOHATHIO ONPEICICHHOTO MHTETpaja: 3a7adya O IDIOMAAN KPUBOJIMHEHHOH Tparenun
(seIBOx). MHTeTpansHas cymma. OnpeniesieHne onpeelIeHHOTO HHTETpala, BEMHUCICHHE OIPEISICHHOTO HHTErpana 1o gopmyie
Hetorona-JleitOnuma. OcHOBHBIE CBOWCTBA ONPEAEICHHOTO HHTETpaa.

17. l'eoMeTpryecKknii U MEXaHUYECKUI CMBICIBI ONPEACICHHOTO MHTEerpaia. BeraucieHne miomaneil miockux
¢uryp. Berancnenne 00peMOB Tel BpaIleHHUS.
18. HduddeperunansHoe ypaBHEHHE 1-To MOpsAKA: ONMpeneNeHue, BUIBI 3allUCH, pelleHue, HadyallbHOE YCIOBHE U

ero reomerpuueckuii cmpici. Teopema Komm (cyniecTBoBaHHE U €IMHCTBEHHOCTH peIIeHUs AU PepeHIIanbHOro ypaBHeHus 1-ro
nopsaka). Ob1ee 1 yacTHOE perieHus Au(pGEepeHITHATEHOTO YPaBHEHHS 1-T0 MOpsIKa, HX TEOMETPUICCKAN CMBICIT.

19. Juddepernuanbaoe ypaBHEHHE C Pa3AeICHHBIMH M Pa3IeSIONIMMI epEeMEHHBIMU: ONIpeaeIeHNe, BU,
oOmmit uarerpai. Jluneitnoe quddepeHnnanbHoe ypaBHEHHE: ONpeIeeHue, BUl, HaX0KIeHHE OOIEro penieHusl.

20. OpnHoposHbIe JIMHEHHbIE TU]. ypaBHEHHs 2-TO MOpsAKa: ONpe/elIeHHe, CBOMCTBO ero penieHuil. Teopema o
KOHCTPYKIIMH OOIIETO pemeHUs TMHEHHOTO OTHOPOIHOTO AN(. ypaBHEHHS 2-TO MOpsiiKa (BBIBOK).

21. Teopema 0 KOHCTPYKIMHU OOILETO PeIleHHs JTHHEHHOro HeOJHOPOJHOrO Aud. ypaBHEHUS 2-TO MOPSIKA.
Meton noabopa YacTHOTO pelIeH s JIMHEHHOTO HEOAHOPOJHOTO ANd. YPaBHEHHUS 2-TO MOPSIKA C MOCTOSIHHBIMU KO3 HIIIeHTaM1
B CIIyJasx, KOTZa IIpaBasi 4acTh YPaBHEHH UMEET CIIeIHAIbHBIN Bua. TeopeMa 0 HaJIOXKEHHH PeIIeHHH.

22. CoOpiTrs. Bunbl coObITHIl: TOCTOBEPHBIE, HEBO3MOXKHBIC, CITydaliHble. BUIBI cIydaifHBIX COOBITHIL:
HECOBMECTHBIE, COBMECTHbIE, PABHOBO3MOJXKHBIE, €IMHCTBEHHO BO3MOXkHBIe. [TonHas rpynmna coOsrtuii. IIpoTHBOMIOIOXKHBIE




coObITHs. CTaTUCTUYECKOE U KIaCCHUECKOE onpeacIiCHUS BEPOATHOCTU.

23. CymMma coObITuid. TeopeMbl ClI0KEeHUST BEPOSTHOCTEH HECOBMECTHBIX U COBMECTHBIX coObITHil. [IpounsBeneHue
coOpITHil. Teopema yMHOKEHHUS BEPOSITHOCTEH U €€ CIIeICTBHUS.

24. Cuyuaiiasre BennuuHsl (CB). 3akoH pacnpeneneHus TUCKPETHOHW CiTydaiHON BeIWYMHBIL. Psy pacmpeneneHus.
MHOrOyroNbHUK pacipeaeieHus.

25. Oyukuus pacnpenenenus CB: onpenenenue, rpaduk, cBoicta. [lnotHocTh pacnpenenenus HCB u ee
CBOMCTBA.

26. Marematunueckoe oxuganve JJCB u HCB: onpenenenue u Beruncienue. Jucnepcus U cpeanee
KBa/IpaTU4ECKOE OTKIIOHEHHE: ONpeieNIeHUE U BBIYMCIICHUE.

27. [IpenMer 1 OCHOBHBIE 33aa4l MAaTEeMaTHYECKOH CTaTUCTHKU. | eHepaibHas M BBIOOPOYHAS COBOKYITHOCTH.
Bums! BapnannoHHBIX PSIOB, UX rpadgudeckoe n3odpakerne. CrocoOsl 00pa30BaHHs BEIOOPKH.

28. [Toxazatenu neHTpa pacnpeleNeHns: CpeaHss BHIOOpouHas, Mosa, MeauaHa. [lokazaTenu Bapuanuu

CTATUCTUYECKUX pACIpEICICHHIT: SMIMPHUYECKas IUCIIEPCHs], CPEHEE KBAIPaTHIECKOe OTKIOHEHHE, KO3 (PUIIMEHT BapHaIiu.
AcuMMeTpHs U KCIecC.

29. IoHsATHE CTaTHCTHUECKUX TUIOTE3, obliee MpaBmiIo ux npoepku. Kputepuit cornmacus Ilupcona.

30. HHTepBanpHOE OLIEHMBaHUE NapaMeTpoB. J[OBEpHTENbHBIN HHTEPBAI JUIl MATEMaTHUECKOTO OXXHMIAHUS U
CPEIHET0 KBaIPaTHIECKOTO OTKIOHEHHS.

B Teuennn cemecTpa npoBoauTCs B MUCbMeHHOI popme 3 mpomexyTounbix kouTposs (IIK1, TIK2 |, T1K3), no
HPOIJICHHOMY TEOPETHIECKOMY MaTepHaly JEeKIUH.

Bompocs [1K1
[TIK-1 mo teme: «AHaUTHYECKAsi TEOMETPHS»

1. Oomee ypaBHeHHe npsiMoi. VccienoBanne oOIIero ypaBHEHHS NMPSMOH. YpaBHEHHE NPSIMOH C YITIOBBIM
koa(duIeHTOM. Y paBHEHUE NPSIMOM, IPOXOASIIEH Yepes 3alaHHyIO TOUKY B 33JaHHOM HalpaBiieHUH (YpaBHEHHUE ITyuKa
HPsIMBIX). Y paBHEHUE TPSIMOH, IPOXOSIIEH Uepes ABE 3a1laHHBIC TOUKH).

2. Kak u3 o0miero ypaBHEHHUS IPSAMOI ONPENeTnTh ee yriIoBol kKodddumment?

3. Kaxk onpenensercs yron Mexay mpsMbIMH?

4. Kax ycTaHOBUTH IO ypaBHEHHSIM HPSIMBIX, YTO OHM: a) HapaJUIeNIbHEL; 0) IMEepHEeHANKYIISIPHBL, HE CTpost ux?. B3aumuoe
PACIIONIOXKEHUE ABYX NPAMBIX Ha IIIOCKOCTH: YTOJI, YCJIOBHE NapauIeIbHOCTH, YCIOBUE IEPHIECHANKYIIPHOCTH.

5. Kpussle BTOpOro mopsika: onpezeieHune, odmee ypaBHeHHE BTOpoil cTeneHn. OKpyKHOCTB: OIpe-AeieHHE,
KaHOHHYECKOe ypaBHeHHe (BbIBOA). OcoOeHHOCTH O0IIEro ypaBHEHHs BTOPOM CTENEHHU ISl ONPEICTICHUS OKPYKHOCTH.

6. Dnuic: onpeznesieHne, KAHOHMYECKOE ypaBHEHHUE, TOCTPOCHHE.

7. I'mmepGoma: onpeneneHne, KAHOHUYECKOE ypaBHEHHE. ACHUMIITOTHI runepOoisl. PapHoOO9Has rumepbora.

8. IMapaboma: onpenenenye, BIBOJ KAHOHUYECKOTO ypaBHeHHUs. Pasmuunble (hopMbl mapabomibl, X KAHOHUYECKUE
ypaBHEHHsI, KOOPJUHATHI (POKYCOB, ypaBHEHHUS JUPEKTPUC, YEPTEIKH.

9. Kakumun 0coOeHHOCTSIMM TOIKHO 00nazsaTh oblee ypaBHEHHE BTOPOH CTENEHHU, YTOOBI OHO ONPECIANI0 HA IIOCKOCTH:

a) OKpY>KHOCTB; 0) aynIc; B) runepOoiy; r) mapadoiry?

[TK-2 no Temam: «HeomnpeneneHHbIi 1 ONpeIeICHHbBIN HHTErPAJIb)

Bompocer T1K2

1. Omnpenenenue nepBoodpasHoil QyHKIMH, TeMMa 0 IepBooOpas3HbIX. OnpeneneHne HeonpeeIeHHOTO HHTerpaia, ero
reoMeTpHuueckui cMpici. Teopema cyiiecTBoBaHuUs HHTerpana. OCHOBHbIE CBOMCTBA HEONPEEIEHHOTO HHTErpana

2. VHTerpupoBaHie MO YacTsAM JJIsl HEOTPEIeICHHOTO HHTerpaia: (popMyia, OCHOBHBIE CIIydal HPHUMEHECHUS.

3. 3amMeHa NepeMEHHOI B HEONIpeAeIeHHOM MHTETpalle, MHTETPUPOBaHIe UpparroHanbHocTel. MHTerpupoBanne (GyHKIUH,
cofiep KallliX KBaJpaTHBII TPeXuIeH.

4. 3ajauy, NPUBOSIIME K MOHATHIO ONPENEIEHHOTO MHTErpaa: a) 3ajaya o INIOMaau KPUBOIMHEHHON Tpaneuuu; 0)
3aJa4a 0 Macce MPSIMONIMHENHOTO HEOTHOPOIHOTO CTEPIKHS.

5. WnterpansHas cymma. OnpezienieHue ONnpeaelIeHHOr0 HHTerpana. Beruncienue onpeneneHHoro HHTerpana mo ¢popmyie

Herorona-Jleitonnna. 'eomerpudeckuii 1 MeXaHU4ECKUH CMBICITBI OIPEIEIEHHOT0 HHTerpana. OCHOBHbIE CBOMCTBA ONPEAEIeHHOTO
UHTErpaa.

6. WuTerpupoBaHue 1Mo 4acTSIM B OIPEICICHHOM UHTErpaje. 3aMeHa IEPEMEHHON B ONPENEICHHOM HHTErpae.
7. Brruucnenue miomaaeil miockux ¢uryp. Beruncinenue o6beMOB Tel BpalleHHUs.
8. HecobGcTBeHHBIE HHTETPAIBI ¢ OECKOHEYHBIMH MpEJIeIaMi MHTETPUPOBaHUSL.

I1K-3 PacuerHo-rpaduueckas paboTa 1o Teme: «MaTeMaTH4eCKast CTATUCTHKA»

Bomnpocs! I1K3

3amaun MaTeMaTHYECKOM CTATHCTHKH.

I'enepanpHast u BeIOOpOYHAsE COBOKyMHOCTU. CriocoObl 00pa3oBaHus BEIOOPOUHOM COBOKYITHOCTH.
Busbl BapHalMoHHbIX PsIOB.

OMmnupudeckas QyHKIHS pacTpenelieHns u ee rpadguieckoe M300paxeHue.

Cpennss apupmerndeckass BHIOOpKH. BapuanmoHHBINA pa3Max.

Jucnepcus U cpeqHee KBaJpaTHYECKOE OTKIOHEHHE BBIOOPKH.

CBO¥CTBa BEIOOPOYHBIX OIIEHOK: COCTOSATEIBHOCTh, HECMEIIEHHOCTh, 3((QEKTHBHOCTS.
OreHka MaTeMaTHYECKOTO OXKHIAHUS T'eHepalbHOW COBOKYITHOCTH IO BEIOOpKE.
OneHka JUCIEPCUH TeHepaIbHOM COBOKYITHOCTH IO BBIOODKE.
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10. OmnpeneneHue JOCTOBEPHOCTH BBIOOPOYHBIX CTATUCTHUECKUX MOKa3aTeleH.

11. JloBepuTenbHbIH HHTEpBaI. JloBEepUTEIbHAS BEPOSTHOCTD (HAACKHOCTH). TOUHOCTDH OIICHKH.

12. JloBepHUTEbHBIC HHTEPBAJBI JUTSI OIICHKH MaTEMAaTHYECKOTO OXKUIaHUS HOPMAIILHOTO PACTIPEICICHUS MPU W3BECTHOM
CpeIHeM KBaJIpaTUIECKOM OTKIOHEHHUH .

13. Brruucnenne He0OX0AMMOro oobemMa BEIOOPKH.

14. [IpumMenenue kputepus coriacus [IMpcoHa NpH PEMICHUH 3a/1a4H O COTJIACOBAHHOCTH TEOPETHUECKOTO M

CTaTUCTUYECKOIO paclpeleIeHuil.

B Teuennn cemectpa nmpoBoauTCs B MHChbMEHHOM (opme 3 Texymux koHTpons (TK1, TK2, TK3), no npoiinerHoMy
TEOPETUYECKOMY U IIPAKTUUECKOMY MaTepuaiy .

TK1-TK3 - pemienue 3aga4 1o npejicTaBjIeHHBIM BapuaHTaM 3a1aHUN.

TK-1 KontpomnsHas padota Nel mo Temam: «Benenue B Maremaruueckuii ananus. JJuddepenunansaoe ucuncieHne GyHKIUH
OJHOU MEPEMEHHON»

Bompoce TK1

1. Omnpenenenne Qynkunn y=f(x), ee obmacTu onpeaeneHrs 1 MHOXecTBa 3HaueHHH. CriocoObl 3a1aHust (HyHKIUH.
2. [Ipenen ¢pynkumu, ero reomerpudeckas nHTepnperanus. OQHOCTOPOHHUE Mpeaensl GYHKIMU. Teope-Mbl
CYILECTBOBAHMS M €JMHCTBEHHOCTH TIpeziena (GyHKIuH.

3. Ipemen GpyHKIMM Ha OECKOHEYHOCTH, OSCKOHEYHBIH Mpeaen GyHKIMH B Touke. [IoHATHS OECKOHEYHO MAJbIX M
6eckoHeYHO OOJIBIION (QYHKINH U CBSI3b MEXAYy HUMH. CBOMCTBA OECKOHEUHO MaJbIX U OECKOHEUHO OOIBIINX (hYHKIIUH.
OrpannyeHHble QyHKIUH U UX CBOHCTBA.

4. OcHOBHasl TeopeMa TEOPHUH HpeaeTIoB. TeopeMsl 0 Mpeaemax.
5. IlepBblif 1 BTOPOH CIELUAIBHBIE NIPENENbL, CIEACTBUSL.
6. Omnpeznenenue HenmpepbIBHOCTH QyHKUUM y=f(X) B TOUuke W Ha MHOXKecTBe. TOUKM pa3phiBa U UX KIacCH(PUKAIIMA.

HemnpepbIBHOCTB A51eMeHTapHBIX (yHKUUA. [Ipupamenue aprymenTa u npupamiesue GyHkiun y=f(x). Onpenencane
HETIPepHIBHOCTH (D)YHKINH Ha «S3BIKE IpHpanieHui». CokHas QyHKIHS, HEIPEPEIBHOCTD CIIOXKHON (DYHKITHH.

7. Omnpenenenne npousBoaHon ¢yHkimu y=f(x). OOImiee npaBuao OTHICKAHUS MPOU3BOIHON. ['eomeTpudeckuii u
MEXaHWYECKHH CMBICI IIPOU3BOIHOM (ZOK-BO).

8. VYpaBHeHHS KacaTelbHON M HOpMalM K IUIOCKOCTH KpHBOH (0K-BO). Heobxommmoe ycioBue muddepeHmmupyeMocTH (10K
-B0). [Ipou3BoIHAS CITOKHOM (YHKITHH.

9. OcHoBHbIe npaBuia nquddepenuuposanus: y=U+V, y=, y=U/V (BbBON).

10. BeiBog popmyn muddepeHIMpoBaHus: y=Sinx, y=cosX, y=tgX, y=ctgx, y=arcsinx, y=arctgx.

11. IMpon3BomHas GyHKINM 3aJaHHOH MapaMeTPUUECKH M HESBHO.

12. Juddepennnan pynkuun y=f(x), ero cBs3p ¢ npupamenueM (Qyskuuu. [IpaBmio otsickanua quddepernnana.
I'eomeTpudeckuii cMmbicn auddepenimana. MaBapuantHOCTh GopMbl quddepeHnnana.

13. IponsBomHbie U MU depeHnHans! BEICIINX TOpAakoB QyHKInN y=f(x). MexaHH4YeCcKkuii CMBICI BTOPOI ITPOM3BOIHOM.
14. IIpaBuno Jlonurans

TK-2 KontpossHas padota Ne 2 o Temam: «/luddepennmansusie ypaBuenus I u 11 mopsiakos»

Bomnpocsr TK2

1. Juddepenunansusie ypaBHeHus 1-ro nopsanxa (Y 1): onpenenenue, BUIBI 3alliCH, PEIIeHUE, HAYAIbHOE YCIOBHUE.
Teopema Ko (cymiecTBoBaHue M €IMHCTBCHHOCTH pellieHns TuddepeHuansHoro ypasHenus 1-ro nopsiaka). Y 1c
pa3leNICHHBIMH U pa3IeITIOIIIMUCS ITepEeMEHHBIMU.

2. Jlunetinoe nudepeHmambHOe ypaBHEHNE 1-T0 TIOpsAKa: OINpeeNieHre, B, HaX0XKIeHHe OOIIEeTo peuieHusl.
YpaBHenue bepnyiu.

3. Jduddepennnansupie ypaBHEHUs 2-T0 MOPSIKA: ONPEACICHIEe, BUABI 3aIMCH, PEIICHNE, HaYaJbHbIC YCIOBUSL.

4. OpnHoponHbIe MUHEWHbIe U depeHIaTbHbIe YpaBHEHUS 2-T0 MOPSIKA: ONpeesieHHe, CBOHCTBO ero pemieHuil. Teopema

0 CTPYKType OOILEero pemeHus: OAHOPOAHOro THHeHHoro quddhepeHnnanbable YpaBHEHUS 2-T0 nopaaka. Teopema o CTpyKType
001I1ero pemeHus HeOAHOPOJHOTO JIMHEHHOTro Au(epeHIIanbHbIe YPaBHEHHUS 2-T0 MOpsKa.

5. Haxoxxnenue o0Imero pemeHns oJHOPOAHOTO JHHeHHOoTo TuddepeHnnansHble YpaBHEHUS 2-T0 MOPSIKa C MMOCTOSHHBIMU
kod(uIeHTaMu B CIIydasx, KOraa KOPHH XapaKTepUCTHUECKOTO YPaBHEHMS: a) ICHCTBUTEIBHbIC U PA3IMYHbIE; 0)

JICHCTBUTENBHBIE U PABHBIE; B) KOMIUICKCHO COTPSDKEHHBIE.

6. Merton noabopa 4acTHOTO peuIeHHs HEOAHOPOIHOTO JIMHEHHOTO auddepeHIranbHbIe YpaBHEHUs 2-T0 MOpsKa ¢
MOCTOSTHHBIMU K03 puitnenTamMu B cirydasx, Korna mpasasi 4acTh ypaBHeHUs uMeeT BUa:  a) f(x) = Pn (X) * ewx; b) f(x) =ewx ¢

( Mcos yx + Nsin yx ).

TK-3 KoutponsHas padota Ne3 o teme: "Teopust BeposTHOCTEH"

Bonpocsr TK3

1. CoObITus. Bunel coObITHIA: 1OCTOBEpHBIE, HEBO3MOXKHBIE, ClydaiiHble. Bubl cilydailHbIX COOBITHN: HECOBMECTHEIE,
COBMECTHBIE, PABHOBO3MO>KHBIE, €IMHCTBCHHO BO3MOXHBIE. [TonHas rpynmna coObiTrii. [IpoTHBOMIONOXKHBIE COOBITHSL.

2. Yacrora. OTHOCHTENbHAS 9aCTOTA. KIACCHYECKOE M CTATHCTHYECKOE OIpE/IeICHHE BEPOSTHOCTH.

3. Anrebpa cobbrTuit. Cymma coObituil. TeopeMsl cI0KeHHs BEPOSTHOCTEH HECOBMECTHBIX M COB-MECTHBIX COOBITHH.
ITpoussenenue coObITHii. TeopeMa yMHOXKEHHS BEPOSATHOCTEH U €€ CIeACTBHS.

4. IToBropenue ucnsiranuil. @opmyna bepuymnnu.

5. Cryudaitaere Bemnausasl (CB): quckpernsie (JICB) u HenpepsiBHble (HCB). 3akoH pacnpeneneHus TUCKpPEeTHOH

ciydaiiHOM BenuuuHbI. P pacnpenenenus. MHOroyroiabHUK pacnpeaenenus. @ynkuus pacnpenenenus CB: onpenenenue,




rpadux, cBoiicta. IInmotHOCTS pactpenenenus HCB u ee coiicTsa.

6. Maremaruueckoe oxunanue JJCB u HCB: onpeneneHre u BIYUCIICHUS CBOMCTBA. Jlucmiepcus U cpeaHee
KBaJpaTU4eCKOe OTKIIOHEHHE: OTpeIeNIeHHe U BhIYKcIeHne; cBoicTBa nucnepceun 1 JICB u HCB.
7. HexoTopble cTranmapTHBIE pacnpeAeneHns: ONHOMUAIbHOE, pABHOMEPHOE, HOPMAJIbHOE.

TecToBBIC MaTepHaNIBI AUCHUILTHHEL «Martemarika» Ha kadenpe. UK mpoBoanTcs B MUCEMEHHOU opme.

MMPUMEYAHMUE: TecToBble MaTepHabl AUCHUILTHHEI «MaTemMaTikay XpaHATca B OyMaXHOM BHJE Ha Kadenpe.

6.2. TeMbl MUCHMEHHBIX PadoT

3aganue s pacueTHo-rpaduueckoit padbots! (PI'P)
Tema: «MartemaTuueckas craructuka» (ITK3)

3agaga 1: BerunciieHne OCHOBHBIX CTATHCTHUCCKUX MOKAa3aTEeNICH U UX OIIEHKA B MAJIOH BEIOOpKE

I_[em, pa6OTLII IMOJIYYUTh NPECACTABICHUC O crocobax u METOoMax 06pa60T1<1/1 Majion BLI60pKI/I, IMO3HAaKOMHMTBECsSA C OCHOBHBIMHU
CTaTUCTUYCCKNMU ITOKA3aTCIISIMA U YSICHUTH UX l'[paKTI/I‘wIeCKI/Iﬁ CMBICII.

Tlopsinok BEIOSHEHMS 3a/1a4U:

1. 3anucath JaHHBIE HAOIOJCHUS COTIIACHO MOMYYSCHHOMY 3aJIaHUIO.

2. BBIUMCIINTE OCHOBHBIE CTATHCTHUECKHE MOKA3aTENN: BRIOOPOUHYIO CPETHIO, BEIOOPOUYHYIO AUCIEPCHIO, CpeaHee
KBaJPATUYECKOC OTKIOHEHUE U KO (PHULIUCHT BapUalyy.

3. Haiitn ommOku mMoJTydeHHBIX TIOKa3aTeield U OTHOCUTEIbHYIO OMIMOKY BBIOOPOYHON CpeIHEH.

4. OnpenenuTs JOCTOBEPHOCTh CTATHCTHUECKUX TOKazarened it 5% - HOro YpOBHS 3HAYMMOCTH, MOJIB3YSCh KpUTEpUEM
CrprofieHTA.

5. BEraucnnTh JOBEpHUTENBHBIC HHTEPBAIBI Ul TCHEPAIFHOTO CPEIHETO, U Ko3(h(HUINeHTa BapHaIlid U CPEITHETO
KBaJPaTU4YECKOTO OTKIOHEHUS B TEHEPAIbHOW COBOKYITHOCTH.

6. [IpoBectu aHanu3 pe3ysbTaTOB U CAEIATh BBIBOJBI.

6.3. Ilpoueaypa oueHuBaHus

1. IOKA3ATEJIN, KPUTEPUU U IIKAJIbI OHEHVMBAHIM A KOMITETEHIIUN

Onenka copMupoBaHHOCTH KommeTeHIUH y cryaeHToB HUMU JTon[’AY u BeIcTaBleHHe OLIEHKH IO OTACTHHON TUCIUATUINHE
BeAeTCS

CITeTYFOLITM 00pa3oM:

- IUTS CTYZICHTOB OYHOH ()OPMBI 0OyUEHISI UTOTOBasI OIICHKA MO JUCIUIUINHE BhIcTaBisgercs o 100-0ayutbHoi crcTeMe, a 3aTeM
MIEPEBOJIUTCS B OLEHKU «OTIHMYHO», «XOPOILIOY», YIAOBIETBOPUTEIHHOY, KHEYAOBIETBOPUTEIBHOY, «3aUTEHO» U «HE 3aUTCHOY;
- JUISL CTYZCHTOB 3a0YHOI U 04HO-32049HOMN (pOpMBI 00YUYCHHUS OLIEHUBACTCS 1O MATHOAIPHOMN IIKaJIe, OLICHKAMH «OTIHYHOY,
«XOPOIIIO»,

«YIOBJIETBOPUTEIHHOY, HEYAOBICTBOPUTEIBHOY; «3aUTCHOY» HIIH «HE 3aYTCHOY.

Bricokuii ypoBeHb OCBOCHUS KOMIIETEHLIUH, HTOTOBasl OIICHKA 110 JUCHUIUIMHE «OTIMIHO» WK «3a4TeHo» (90-100 Gansos):
rIy0oKO 1

MIPOYHO YCBOMII TIPOTPAMMHBIH MaTepHal, UCUEPITBIBAIOIIE, TTOCIE0BATEIFHO, YETKO U JIOTHUECKHA CTPOWHO €T0 U3J1araeT, yMeeT
TECHO

YBSI3BIBATH TEOPHIO C PAKTUKOM, CBOOOIHO CIPABIICTCS € 3aJa4aMu, BOIIPOCAMH U IPYTHMH BUIaMH IPUMCHCHUSI 3HAHUH,
pudIeM He

3aTPYAHSETCS C OTBETOM MPHU BUOM3MEHEHUH 3aIaHU, UCIIONB3YET B OTBETE MaTepral MOHOTpahUIecKor INTepaTyphl,
MIPaBUIBHO

00OCHOBBIBACT NIPHUHATOE PEIICHHE, BIafeeT Pa3HOCTOPOHHUMY HaBBIKAMH W IIPHEMaMH BBHIITOTHEHUS MPAKTHYECKUX 3a7ad.
CucreMHO U

TUTAaHOMEPHO paboTaeT B TEUEHHH CEMECTpa.

IToBBIIICHHBIH YPOBEHB OCBOCHUS KOMIICTCHIIUI, HTOTOBAsI OIICHKA [0 TUCLHUILIHHE «XOPOLIO» MITH «3a4TeHo» (75-89 OamioB):
TBEPIIO

3HAeT MaTepuall, TPaMOTHO U 10 CYIIECTBY M3JIaraeT ero, He JOMyCcKasl CyIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOTIPOC,
MIPaBUIBHO

TPUMEHSET TEOPETHUCSCKIE TONOKCHNUS MTPH PEIICHUH MPAKTUIECKUX BOTIPOCOB M 3a/1a4, BIaJceT HEOOXOIUMBIMU HaBBIKAMH U
pUeMaMu

uX BhIOJTHEHUS. CHCTEMHO U TNIAHOMEPHO pabOTaeT B TEYSHUH CEMECTpa.

[ToporoBeliii ypoBEeHb OCBOCHHS KOMIIETEHIIHI, HTOTOBasl OLEHKA 10 AUCLUIIIMHE «yI0BIETBOPUTEIBHO» UIIH «3auTeHo» (60-74
Oarra):

UMeeT 3HaHHS TOJIBKO OCHOBHOTO MaTephalia, HO He YCBOWII €T0 JeTaeH, TOMyCKaeT HETOYHOCTH, HEIOCTaTOYHO MPaBHIbHBIE
(hopMyIHPOBKYM, HAPYILIEHHS JOTHYECKON MTOCIIEA0BATEIBLHOCTH B H3JI0KEHUH POTPaMMHOT0 MaTepHralia, UCTIBITHIBACT 3aTPy IHEHUS
npu

BBITTOJIHEHUN TPAKTHIECKUX padoT.




IToporoBelit ypoBeHs OCBOCHUSI KOMIIETEHI[NH HE COPMHUPOBAH, UTOTOBAS OI[EHKA MO AUCHUILIHHE «HEYIOBIETBOPUTEIBHOY» WU
«He3a4TeHo» (MeHee 60 06aJIoB): He 3HACT 3HAYUTENBHON YacTH POTPaMMHOTO MaTepHaa, JI0MYyCKAeT CyIIECTBEHHbIE OIIHOKY,
HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyTHEHUSIMH BBIITOITHSICT ITpaKTHIecKre padoThl. Kak mpaBuiio, OlleHKa «HEYyIOBIETBOPUTEIHHOY

CTaBUTCA

CTYyZEHTaM, KOTOPBIE HE MOTYT MIPOAOJKUTE O0ydeHue 0e3 TOMONHUTENbHBIX 3aHATUH 110 COOTBETCTBYIOLIECH AUCIUIITUHE.
Kpurepnu onieHKH ypoBHsI C(OOPMUPOBAHHOCTH KOMIIETCHIMI M BBICTABJICHIE OAIIIOB IO PacueTHO-TpadHIecKoi paboTe

(KOHTpPOIHHOM

pabote) (1o 10 6annoB, 3a4TEeHO/HE3aUTEHO): COOTBETCTBHE COAEPKAHUS PAOOTHI 3aJAHUIO; TPAMOTHOCTh M3JI0KEHHS U KaueCTBO
otopmiieHHs pabOThl; COOTBETCTBHE HOPMATUBHBIM TPEOOBaHUSIM; CAMOCTOSTEILHOCTD BBINOJIHCHUS PaOOTHI, IITyOHHa TPOPabOTKH
MaTtepuaa; NCTIOIh30BaHNEe PEKOMEHIOBAHHON ¥ CIIPABOYHOM JIUTEpaTypHhl; IPABIIIFHOCTD BBITIOIHEHHBIX PAacdeTOB M IpaduuecKoi

YaCTH;

000CHOBaHHOCTb U JJOKa3aTEIIbHOCTh BBIBOJIOB. . .
2. METOJUYECKHNE MATEPUAIJIBI, OITPEAEJIAIOIIME ITPOLEAYPbI OHEHNBAHWA 3HAHWHM, YMEHHNH,

HABBIKOB 1

(MJIA) OTIBITA JIESTEJIBHOCTH, XAPAKTEPU3YIOIIME STAITBI ®OPMUPOBAHMS KOMITETEHLIWIA

OOmuit mopsiIOK MPOBECHUS MPOLIEAYPHI OLICHUBAHUS 3HAHWH, YMEHHI, HABBIKOB U (MJIH) OIBITA ICSATEIBHOCTH, COOTBETCTBHE
HHIUKATOPaM JIOCTHKEHHS C(OPMHUPOBAHHOCTH KOMITETEHIIMI OTPEICIICH B CIEAYIOIINX JOKAIbHBIX HOPMATHBHBIX aKTax:

1. TlonoxeHue o TeKymiel arrectanuy 3Hanuil odydatomuxcss B HUMU [ATAY (B neiicTByromiei pegaxkium).

2. [TonoxeHue 0 MPOMEXYTOUHOM aTTecTaluy 00y4aloUIXcs o MporpaMMaM BeICHIET0 00pa3oBaHus (B AEUCTBYIOLIEH pPEAaKIUH).
JIOKyMEeHTBI pa3MelleHbl B CBOOOIHOM A0CTyIe Ha opurmaibioM caiite HUMU JlonI'AY https://ngma.su/ B pasaene: [1aBHas
ctpanuna/Ceenenns 06 o0pa3oBaTeNbHON Opranu3anui/JIokanbHbIe HOPMaTHBHEIE aKTHI.

6.4. IlepeyeHb BU10B OLICHOYHBIX CPEICTB

1. OUEHOYHBLIE CPEACTBA TEKVYIIEI'O KOHTPOJIA:
- TECTHI WM OMIIETHI I MpoBeaeHus pomexyTouHoro koHTpons (I1K). Xpansarcs B OymakHOM BUie Ha COOTBETCTBYIOLIEH

Kadenpe;

- pa3nensl HHANBUIYaNbHBIX 3aJaHNi (IINChMEHHBIX PaboT) 00yJaronIuxcs;
- JOKIIaJl, COOOIIEHHE 10 TeMe MPAKTHIECKOTO 3aHSATHS;

- 3aJ1a4M U 3aJIaHus.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALMU:
- KOMILIEKT OMJIETOB AJIst DK3aMeHa/3aueTa. XpaHUTCS B OyMaXXHOM BHJE Ha COOTBETCTBYIomeH kadenpe. [TomnexuT exeroqaomy
OOHOBJICHHMIO U NEpeyTBEP)KACHUIO. YKCII0 BApHaHTOB OMIIETOB B KOMIIIEKTE HE MEHEE YHCJIa CTYJICHTOB Ha SK3aMeHe/3a4eTe.

7. YHEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOIY JIA)

7.1. Pekomenyemasi qureparypa

7.1.1. OcHoBHAs JIMTepaTypa

ABTOpBI, COCTaBUTENN 3armaBue W3narenscTBO, TOI
JI1.1 |Ky3neuoa M.B., MatemaTHka: Kypc JeKIuii A5 OakaaaBpoB 2 Kypca O4HOU Hosouepxacck, 2019,
Macnak O.H., (dhopmbl 00y4eHus Hanpasienus "HedrerazoBoe nemo" http://biblio.dongau.ru/MegaPr
Bapermankosa E.B., oNIMI/UserEntry?
Bbamnsk .M. Action=Link FindDoc&id=29
5003 &idb=0
JI1.2 | Ky3nenosa M.B., Marematuka. MuTerpansHoe ucuucienue. JuddepenumaibHbie Hosouepkacck, 2020,
Bapermankosa E.B., ypaBHeHHA. Teopus BepositHOcTel. CirydaifHbIe COOBITHA. http://biblio.dongau.ru/MegaPr
Macnak O.H., bamnusk | MaremaTudeckas CTaTHCTHKA. PerpeccHOHHBIN aHamH3: ¢0. oNIMI/UserEntry?
UM. 3a7a4 ¥ yIpaKkHEeHUH Action=Link FindDoc&id=38
4419&idb=0
JI1.3 | banmuu K. B., Beicmast MaTeMaTHKa: y4eOHUK Mocksa: ®JIMHTA, 2021,
Banuteixos B. H., https://biblioclub.ru/index.php?
Pyxocyes A. B. page=book&id=79497
JI1.4 | DomunI'. I1., KapaceB |MaremaTuka B skoHoMuke: 1000 3a1a4 1 TECTOB : C IPUMEPAMHU Mockga: IOnutu-/ana, 2023,
I1. A., Makcumos [1. pEIIeHWI U OTBETaMU: yIeOHOE mocoone https://biblioclub.ru/index.php?
A. page=book&id=712867
JI1.5 |JlyxeanoBa H. A, Marematuka: TEOpHsl BEPOSTHOCTEH: yueOHOe mocodue KpacHosipck: Cubunpckuit
Cemenona /1. B., (benepanbHBI YHUBEPCUTET
Jleitnaprene A. b., (CDY), 2021,
Tlonpenok E. E. https://biblioclub.ru/index.php?
page=book&id=706643

7.1.2. lonoJHUTe bHAS JINTEPATYpa

ABTOpBI, COCTaBUTENIN

3arnaBue

W3narenscTBO, TO




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI2.1 |Bapsmmaukosa E.B., Maremaruxa. JInHelHas 1 BeKTOpHas anredpa, aHaTUTHIECKas Hogouepxkacck, 2018,
bamnsk .M., reoMeTpusi. BBenenue B MmareMarudeckuid aHanus. [Ipenens. http://biblio.dongau.ru/MegaPr
Kysnenosa M.B., ITpounsBoHast: COOPHUK 3aJ1a4 U YIPaKHESHUH [ 17151 GakaaaBpoB oNIMI/UserEntry?

Macnak O.H. BCeX 00pa3. HaNPaBJIECHH OYHOH U 3a09HOH (hopM 00ydeHHs | Action=Link FindDoc&id=21
4254&idb=0
7.2. Ilepeuyenns pecypcoB HHGOPMALUOHHO-TeTeKOMMYHHKALMOHHOI ceTH "HTepHeT"
7.2.1 Od¢unuansuelii caiitt HUMMU ¢ noctymnom B WWWw.ngma.su
AIIEKTPOHHYIO OUOIHOTEKY
7.2.2 Poccwuiickas rocynapcTBerHas Ondmuoreka (GpoH https://www.rsl.ru/
JJIEKTPOHHBIX JIOKYMEHTOB)
7.2.3 Becnmarnas 6ubmmorexa 'OCToB u cTraHmapToB http://www.tehlit.ru/index.htm
Poccun
7.2.4 DrekTpoHHas OMONIHOTEKA YICOHUKOB http://studentam.net/
7.2.5 Enunoe okHo noctyna k o0pazoBaTensHbIM pecypcam | http://window.edu.ru/catalog/resources?p_str=%D0%BC%
Paznmen — Maremaruka D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%
D0%B8%D0%BA%D0%B0
7.3 IlepeyeHb NPOrpaMMHOro odecrnevdeHust
7.3.1 [IporpamMmHast cucteMa st OOHapyKeHUsI TeKCTOBBIX | JInmmeH3uonHbIi moroBop Ne 8047 ot 30.01.2024 r.. AO
3aMMCTBOBaHMIA B Y4eOHBIX I HAYYHBIX paboTax «AHTUIIIATHATY»
«Antumnaruat. BY3» (uaTepHer-Bepeus);Motyb
«IIporpaMMHBII KOMIUIEKC ITIOMCKA TEKCTOBBIX
3aMMCTBOBAHHI B OTKPBITHIX HICTOUHUKAX CETH
HHTEPHET

732 7-Zip

733 Googl Chrome

734 Microsoft Teams [IpenocrasnsieTcsa 6ecrnaTHO

7.3.5 AdobeAcrobatReader DC JInueH3nOHHBIN OTOBOP HA MPOrpaMMHOE obecrieueHue s

MepCOHAIBHBIX KoMITbIoTepoB Platform
Clients PC_ WWEULA-ru_RU-20150407 1357
AdobeSystemsIncorporated (6eccpouno).
7.4 Ilepevyenn uHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 baza ganapix OO0 "N3natensctBo Jlanp" https://e.lanbook.ru/books
7.4.2 ba3er ganabix OO0 Hayunas a1ekTpoHHas http://elibrary.ru/
6ubnuorexa
7.4.3 basbr manabix OO0 "Tpecc-Uupopm" (KoHCyabTaHT https://www.consultant.ru
+)
7.4.4 baser nanasix OO0 "PernonanbHbIM
nH(GOPMAIMOHHBIA HHIECKC IUTHPOBAHUS"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJIMHBI (MOAY JIST)

8.1 112 CrienanbpHOE MOMENICHHUE YKOMIUIEKTOBAHO CIISHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMu 00YYEHUsI, CIy KaIllUMHU AJIsI IPeICTaBIeHIs HH(opMalun 0obinoi aymuropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHus (TIEPEHOCHOM): 3kpaH — | mit., mpoekrop ACER— 1 .,
HOyTOYK DEL — 1 mit.; YueOHo-HarsgabIe Tocodus — 26 mt.; Jlocka ? 1 mr.; Paboune mecta
CTyneHTOB; Pabouee MecTo mpemnomaBates.

8.2 111 CrieniuanbHOE MOMEUICHUE YKOMIUIEKTOBAHO CIIEUATU3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
cpencTBaMy 00y9eHsI, CIy KaIlluMHU JJIsI IPeICTaBIeHIs HH(opMarin 6obinoi aymuropun: Habop
JIEMOHCTPAaIHOHHOTO 000pyJ0BaHNUS (IEPEHOCHOH): 3KpaH - 1 mT., mpoekTop - 1 mT., HeTOyK - 1
mt.; Crienuanu3upoBaHHbIE CTEH/IBI 10 HA3eMHOMY OPOIIECHUI0 — 26 mT.; CTeHABI 0 TUMIOMHOMY
npoekTupoBanuio «IloBepxHocTHOE OopoeHuey - 8 mT.; Jlocka ? 1 mt.; Paboune mecra CTyACHTOB;
Pabouee MecTo mpenogaBaTes.

8.3 117 [NomemeHne yKOMIUIEKTOBAHO CIICIIMATN3NPOBAHHON MEOEThI0 M OCHAIIICHO KOMITBIOTEpaMH,
00BbeANHEHHBIMHY B JIOKAJBHYIO CETh C JOCTYIIOM B ceTh «IHTepHET» U MEKTPOHHYIO
nHpopMannonHo-o6pazoBatenbHyio cpeny HUMU louckoit [AY: CucteMHbI# 6510k— 12 10T, ;
Monutop KK — 12 mT.; Pabouune mMecta cTyzeHToB; Pabouee MecTo mpemnoaaBaTeds.

8.4 270 [TomenieHNe YKOMIUIEKTOBAHO CIICIIMATH3UPOBAHHON MEOEITBI0 M OCHAIIICHO KOMITHIOTSPHON
TEXHUKOH C BO3MOXKHOCTBIO TIOAKITIOUEHHS K ceTu «HTepHeT» 1 o0ecleueHneM JOCTyIa B
3NEKTPOHHYI0 HHpOpMaLnOHHO-00pa3oBarenbHyto cpeny HUMU Houckoit AY: Kommnbrotep —

8 mt.; Monutop — 8 mir.; MOV -1 mt.; [Tpunatep — 1 mt.; Paboune MecTa CTyACHTOB;

9. METOIMYECKHUE YKA3AHUA JJIA OBYYAIOIIIUXCA IO OCBOEHUIO JUCHUIIIMHBI (MOAY JIS)

1. TTonoxeHue o Tekymien arrectanuu odydaromuxcs 8 HUMU JITAY : (BBeaeHo B AelicTBre mpuka3zoM aupekropa Nel19 ot 14

HIOJIA




2015 r.) / HoBouepk. umx.-memnop. uH-T JloHckoit '”AY .- HoBouepkacck, 2015.- URL : http://ngma.su (zaTa oOparmeHus:
27.08.2021). -

TeKcT : 3MEeKTPOHHBIH.

2.TumoBble (OPMBI TUTYIBHBIX JICTOB TEKCTOBOW TOKyMEHTAIIWH, BRIIOIHACMOH CTyIeHTaM: B yueOHOM mponecce / HoBouepk.
WHX.-Menuop. uH-T JJoHnckoit 'AY.- HoBouepkacck, 2015.- URL : http://ngma.su (nata obpamenus: 27.08.2021). - Texer :
3JIEKTPOHHBIH.

3. ITomoxeHue 0 IPOMEKYTOTHON aTTeCTANH 00YJAOMIMXCS 0 IIPOTpaMMaM BEICIIEro 00pa3oBaHMs : (BBEJCHO B I CTBHE
HIpUKa30M

mupexropa HUMU Jouckoii TAY Ne3-OJ1 ot 18 stuBapst 2018 r.) / HoBouepk. urx.-menuop. uH-T JloHckoit [AY.- HoBouepkacck,
2018. -

URL : http://ngma.su (gara oopamenus: 27.08.2021). - TekcT : 37€KTPOHHBIH.
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