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1. AHHOTALIMS
K paboueil mporpaMme JTUCIUTLTHHBI
b1.b.14 MaremaTuka
Tpyooemxocmu 14 3.e.

1.1. Leab ocBoeHUsI U KpaTKoe Co/iep:KaHue JMCIHUIIIHHbI

Llenvro ocBoeHust aucHUIUIUHBL "Matematuka' sBISETCS IMOJNydeHHE O0a30BBIX 3HAHWUH IO BCEM
MOJYJISIM, BXOJSIIMM B JIaHHYIO JTUCLMILIMHY, OOyYeHHE CTYyJIEHTOB OOleMaTeMaTHYecKol KyJlbType
(YMeTh JIOTMYECKH MBICIUTh, MPOBOJIUTH JOKA3aTEIbCTBA OCHOBHBIX YTBEPXKACHUN, yCTaHABIIMBATH
JOTUYECKHE CBSI3M MEXKIY IOHATUSAMHU, MPUMEHATh TIOJYYEHHBIE 3HaHWS M1 PELICHUS
anreOpandyecKux 3a/ad U 3a/1a4, CBSI3aHHBIX C MPHIOKEHUSIMHU MaTEMaTHUYECKUX METOIOB).

Kpamxkoe codeporcanue oucyuniunbi:

Oynkuusi ogHOW mnepemeHHO. ['paduku smementapHbiXx ¢GyHKOmWA. Martpunsl. Onpenenurteny.
Cucremsl TMHEWHBIX ypaBHeHu. KommiekcHble yncia u aeicTBus Hag HUMU. Bekropsl. CkansipHoe,
BEKTOPHOE U CMeIllaHHOe Npou3BeneHue. Kpusbie nepBoro u Broporo nopsnka. [lonasipHas cucrema

koopauHar.  IloBepxHoctm  BTOporo  mnopsaka. IlepBelii W BTOpOM  KJIaCCHYECKHE
npenensl. Jluddepenimpoanne GyHKIUM OTHON TIEpeMeHHOM. VcceqoBanne u MocTpoeHue rpaduka
C IOMOILIBI MpousBoAHOU.HeonpeneneHHbiin U omnpenenéHHbld  uHTErpaisl.llpunoxenus
ONpPEeEIEHHOTO uHTerpaia. @yHKIUU MHOTHUX NEPEMEHHBIX. OcHoBHbIE MIOHSITHSL.

JuddepenuupoBanue u wuHTerpuponanue. Hccnenosanue ¢yHnkimit.Teopus psnoB. OcCHOBHBIE
noHATHS U depeHanbHbpIX  ypaBHeHHd. Juddepennmansasie ypaBHeHus [, I u  Bblcmmx

HOpH,Z[KOB.Z[I/I(I)CI)epCI-IL[I/IaJ]LI-ILIe ypaBHeHI/IH.CI/ICTeMBI ,Z[I/I(I)Cl)epeHLII/IaJIBHLIX ypaBHeHHﬁ. TeOpI/IH
BCpOHTHOCTef/'I U MaTeMaTHYCCKas CTaTUCTHUKaA
1.2. IlepevyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00YUYEeHHUS M0 TUCHHUILINHE, COOTHECEHHBIX €
IMJIAHUPYEMBIMHU pE3yJIbTaTaMHU OCBOCHUSA Oﬁpa3OBaTeHLHOﬁ MporpaMmmal
HaumenoBanue xareropuu [Inanupyemsble OueHouHbIe
IpYIIIbl) KOMIETEHIUI €3YJIbTaThl cpencTaa
(rpy ) H pesy HaunmenoBanue pen
OCBOEHHUS
HHJIUKaTOpa ITnanupyemble pe3ysibTaThl
IPOrpaMMbl
JOCTHKEHUS 00yueHus! 10 JUCLUILUINHE
(conmeprkaHue u N
KOMIIETEHIMI
KOJIbI

KOMITETEHITHH)
‘YHuBepcaibHas VK-1 VK-1.1 3namp: Brimosnnenue
KOMITIETEHIIHS -croco0eH -aHAJIN3UPYET 0COBEHHOCTH CHCTEMHOTO 1 | 33AaHHH Ha

OCYIIECTBIIATD NpoOJIEMHYIO CUTYa- KPUTHYECKOTO MBIIUICHHsT | NPAKTHYECKUX
CucremHoe U | KpUTUYECKUil IIMIO KaK CHCTEMY, METO/Ibl HOCTAHOBKH 1 3aHATUAX
KPUTUYECKOE MBIIILICHUE aHaJu3 1poo- BBLABILAS €€ COC- pelleH s 33124 TectupoBanue

JIEMHBIX TaBJIAIOIIUE U CBA3U npaBHIIa foKasaTenbcTBa M | 11poBepka PI'P

CHTyalui Ha MEXy HUMM; OTPOBEPIKCHNUS CYXK/ICHHIT B | JK3aMCH

OCHOBC Hay4YHOH,

CHCTEMHOTO npohecCHOHAIBHON U

HOAX0Aa, BbIpa- MIOBCETHEBHOM MPAaKTHKE

6aTbIBaTH Ymemsp:

CTpaTeruto aemc-
TBUK

BBIOMpATh
UH(OPMALMOHHBIE PECYPCHI
JUTsl TIOMCKa HHGOPMAIHH B
COOTBETCTBHH C
TIOCTaBJICHHOM 3a1aueit
OLICHHBATh COOTBETCTBHUE
BBIOpaHHOTO
HH(POPMALIHOHHOTO
pecypca KpuTepusiMm
MOJHOTHI U Ay TeHTUYHOCTH
CHCTEMATH3HPOBATh
00HapyKEHHYIO




nHbOPMALIHIO B
COOTBETCTBHUH C
TpeOOBaHUAMU U
YCJIOBUSIMH ITOCTaBJIEHHON
3aJa4uu

BBISIBJISITH CUCTEMHBIE
CBSI3U MEXIY M3y4aeMbIMU
SIBJICHUSIMH, ITPOLIECCAMHU
W/ 00bEKTaMU Ha
OCHOBE MPUHITON
MapagurMbl

HaXOJUTh, KPUTUIECKH
aHAM3UPOBATH U
KOHTEKCTHO 00padaThIBaTh
uHpopmanuio,
HEOOXOIUMYIO ISt
pelIeHns MOCTaBICHHON
3a1a9u

npuMeHsTh (punocodekuit
1 o01IeHayIHBIH
MOHATUMHBIN anmnapaTsl U
METOMBI B
npodeCCHOHATBHOM
JESTETFHOCTH

Bnaoembs:

METOAaMH TIOMCKa,
KPUTHUYECKOT'0 aHau3a U
cHHTe3a nHpopmanuu
METOJIOM CHCTEMHOTO
MOAXO0Ja AJIsl peLIeHHS
MOCTaBJIEHHBIX 3a/1a4
HaBBIKAMH apTyMEHTAIHH
BEIBOJIOB U CY)KICHHH, B
TOM YHCIIE C IPUMEHEHUEM
(dbunocodckoro
MOHATUWHOTIO arnmapara

O6menpodeccnoHaTbHBIE
KOMIICTCHIIUU

OIIK-14
-CIOCO0€eH
pa3pabarTbIBaTh
MPOEKTHBIE
MHHOBAIMOHHEIE
PpelieHus 1Mo
JKCIUTyaTa-
LIUOHHOH
pasBejke,
II00BIYE,
nepepaboTke
TBEPBIX MOJIE3-
HBIX
HUCKONAEeMbIX,
CTPOU-TEILCTBY
Y OKCILTyaTaIlUK
O3 MHBIX
00BEKTOB

OIIK-14.7

-JIEMOHCTPUPYET
0a30BBIC 3HAHWA B
obmactu
€CTECTBEHHOHAYYHBIX
JWCIUIUTAH U
TOTOBHOCTb
UCIIOJIb30BAaTh
OCHOBHBIE MTOJIOKEHUSI
1 3aKOHBI MATEMATHKH,
(U3HU-KHM ¥ XUMUH B
npodec-CHOHATIBHOM
JIeSTeTIbHOCTH,
NPUMEHSTh UX B
TEOPEe-THIECKHUX U
IKCTIEPUMEH-TATBHBIX
MCCIIEIOBAHHUSIX

3uame:
GbyHKIIH
HepeMEHHBIX,
GhyHKIMI

-OCHOBEI
HECKOJIBKUX
TEOpHUH
KOMIDIEKCHOTO
MIepeMEeHHOTO,
ps70B,
nuddepeHIraTbHbIX
YpaBHEHUIA, TEOpHUHU
BEPOSTHOCTEH u
MaTeMaTUYEeCKOMN
CTaTUCTHUKY,

Ymems:

-TIPUMCHSTH
COOTBETCTBYIOIIMH
MaTeMaTU4ecKuil amnmapar,
METO-IBI aHanm3a u
MOJICIMPOBAHHS,
TEOPETHYECKOTO u
JKCIIEPUMEH-TATLHOTO
HCCIICIOBAHHUS
pelIeHUH
poheCCHOHATHHBIX
3a1a4%

Braodemu:

-HaBBIKAMH

TEOpUH
TEOpUH

pu

Beinonnenue
3alaHUH Ha
MPAKTUYECKUX
3aHATHAX
TectupoBanue
IIposepka PI'P
OK3aMeH




TEOPETHYECKOTO u
JKCIIEPUMEHTAIBHOTO
HCCIeN0-BaHusl  OOBEKTOB
npo¢heCCHO-HATBHOM

JACATCIbPHOCTU C
IMPUMEHCHUEM MCTOO0OB
MaT€MaTUuKu

1.3. MecTOo JUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Wnpexc HaumenoBanwue CemecTtp WHpexcel 1 HanMEHOBAaHUS YIEOHBIX TUCIIUIUINH
JUCITUTUTAHBI n3yde-Hus (Momyeit), paKkTUK
Ha KOTOPBIE OMTUPACTCS JUTS KOTOPBIX COZep KaHue
coJiep)KaHre TaHHOM JTAHHOM TUCIUIUIMHEI (MOZIYJIS)
JWICHUILIHHBI (MOJTYJIsT) BBICTYIIAET ONIOPOH
b1.0.14 MaremaTHka 1,2,3 3HaHUs, yMEHUA U Bb2.B.03(H)

KOMIIETCHI WU, MOy~
YEeHHBICOOYYarOIII-MHCSI
B CpEIHEM
00111e00p30BaTEIb-HOM
y4e0HOM 3aBe-ICHUU

[TpousBoaCTBEHHAs NpaK-THKA:
Hayuno-uccnenoBa-tenbckas
pabora

B3.01([1)

BeinonHenue, moaroToBka K
MIPOLEAYpE 3aALIMUTHI U 3aIUTA
BBIITYCKHOU KBa-
TUPUKAITMOHHON paboThI

1.4. 5131k MpenogaBaHusi: PyCCKUM.




2. O0beM IMCOMIVIMHBIB 3249€THBIX €JHHUIAX C YKA3aHHEM KOJIHYECTBA aKaJAeMHYECKHX YaCOB,
BblIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojaasaresieM (110 BUIaM y4eOHBIX
3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yyaromuxcst

Brinucka u3 yue6Horo miasa:

KOI[ W Ha3BaHUC JUCIMIIIINHBI I10 y‘ICGHOMy IJIaHY

b1.5.14 MatemaTuka

HK3aMEHa B yUeOHOM IJIaHE)

Kypc n3ydenus 1,2
Cemectp(bl) U3yUYeHHUS 1,2,3
dopMa MPOMEKYTOUHON aTTecTaluu (3a4eT/IK3aMeH) DK3aMeH/ 9K3aMeH/ YK3aMeH
PI'P, cemecTp BBINIOTHEHHUS 1,2,3
Tpynoemkocts (B 3ET) 143ET
TpynoemkocTth (B yacax) (cymma ctpok Nel,2,3), B T.4.: 504
Nel. KonrakTHas pa6ora o0yuyarmuxcs ¢ | O0BeM ayTUTOPHOM Br.u. ¢
npenoaasareaeM (KP), B yacax: paboTsl, IIPUMEHEHUEM
B gacax JOT um 20!, B
yacax
O6bem paboTsl (B yacax) (1.1.+1.2.+1.3.): 77/51/74 -
1.1. 3aHATHS JIEKIIMOHHOTO THMA (JISKIIUH) 36/16/36 -
1.2. 3aHATHs CEMUHAPCKOIO TUIIA, BCETO, B T.Y.: - -
- CEeMHHAPHI (mpaxTHUeckue 3aHATHS, 36/32/36 -
KOJJIOKBUYMBIH T.I1.)
- 1abopaTopHbIe PabOTHI - -
- PAKTUKYMBI - -
1.3. KCP (koHTpOJb CaMOCTOATEIBbHON pPabOTHI, 5/372 -
KOHCYJIbTAIl1N)
Ne2. CamocrosiTesibHass padora odyuarommuxcs (CPC) 112/66/43
(B yacax)
Ne3. KoauuyecTBO 4acoB Ha 3K3aMeH (IpU HaJIWYUU 27/27/27

1yKa3LIBaCTCﬂ, €CJIM B aHHOTallu1 O6pa3OBaT€HLHOﬁ IporpaMMel IO NO3ULHHU ((CBGHGHI/IH O IPUMCHCHHUHU JUCTAHIIUOHHBIX

TEXHOJIOTUI 1 QJICKTPOHHOT'O 06y‘-I€HI/I$I)) YKa3aH OTBCT «Aa».
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3. Copepikanue JUCHUIIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM € YKa3aHHEM OTBEeIeHHOI0 HA HUX
KOJIMYeCTBA aKaJeMUYeCKNX YACOB M BII0B YUeOHBbIX 3aHATHI
3.1. PacnpeaeJieHne 4acoB IO pa3jesaM U BUJIaM Y4eOHbIX 3aHATHIl

KonraktHas paborta, B

Jacax
o ) @)
Q) g O .
m 3 =2ls =
=| B| | |2g¢E | %
Ne S § & < |8 E B|E E Yacwt
JITUCIUTLTHHBI
n/n ACIATER | 2| £E|58 8854 E| crc
S|l gl B3 ¢ggT ¢
M =2 8§ = %l a 5 9
= A S| E X
o < =| O A
x | E 88 | C
= = § i X
= |3 7z
1. |luneiinas anre6pa 31 6 19
2. |Bekropnas anrebpa 31| 6 6 19
3 AHaJTUTHYECKAsI TCOMETPHS HA TUIOCKOCTH U 8 3 19
" |B IpOCTpaHCTBE 35
4 [Ipenenst u nocinenosarenbHocTU. IIepBoIii 1 6 6 18
" |BTOpOI KIIACCHYECKHE MPEIETIbL. 32
JuddepenurpoBanue GpyHKIUN OTHOM
5. |mepemenHoil. McciienoBanue U moCTpoOeHUE 8 8 19
rpaduka ¢ MOMOIIBI0 TPOU3BOTHOM. 36
6. |KomIiekcHble 9ncia 24| 2 2 18
JK3aMeH 27
Hroro 3a cemecTp 189 | 36 36 112+27
T - " -
7 eomnpeeNieHHbI | ONpeIeIEHHbII 5 7 14 ”
WHTETPAbIL. 43
[IpusnioxeHus onpene€HHOro HHTerpana. 2 16 13
9. |®yHKIMH MHOTHX EPEMEHHBIX. 2 25 | 4 10
10. [Teopwus psimoB 2 33| 4 8 21
JK3aMeH 2 27
Hroro 3a cemecTp 2 117 | 16 32 66+27
11. | iuddepenunansusie ypaBHEHUS 3 ]34 |12 12 10
12. | JIBoliHbIE U TPOIHBIE MHTETPAILL. 3 13412 12 10
13. OcHoBHBIE pasaenbl Teopu BEPOSTHOCTEH 3 49 | 12 12 23
Y MaTeMaTUYECKOM CTaTUCTHKHU.
14. | Ok3amMen 3 27 27
15. Hroro 3a cemecTp 3 117 | 36 36 43+27
16. Bceero | 1,2,3 | 504 | 88 104 214+81

3.2. Conepxanue TeM NPOrpaMMbl THUCHHUILINHBI




Tema 1./Iuneiinas aareopa. Martpunsl. Onpenenureny. Cucremsl
JUHENHbIXYpaBHEHUN.OCHOBHBIE MOHATUSA. MeTOIbl BEIYMCIIEHUS OIpeeauTeNnell n-ro nopsaka.Panr
Mmatpuubl. Teopema o panre Matpuisl. CHCTEMBI JIMHEHHBIX ypaBHEHUNH. OCHOBHBIE NOHATHUS. Pemenne
CHUCTEM JIMHEMHBIX YypaBHeHMM MetonoMm ['aycca.PemieHne HEBBIPOKIECHHBIX JIMHEHHBIX CHUCTEM.
®opmynsl Kpamepa. Hebipokaennsie Matpuiisl. OOpaTtHas mMaTpuiia.MaTpuU4HBI METOJ| peIIeHus
HEBBIPOXKJICHHBIX JINHEHHBIX CUCTEM.

Tema 2. Bekropnas anaredopa Bekropsl. CkansipHoe, BEKTOPHOE M CMELIAHHOE
npousBenenue.CkansipHoe  mpousBeaeHue  BekTopoB.  CBoiicTBa.BhlpaskeHne — CKansipHOTO
IIPOU3BENICHUSI BEKTOPOB Y€pE3 KOOPAUHATBHI COMHOXUTENIEH. BhIpakeHre BEKTOPHOTO IPOU3BENCHUS
BEKTOPOB uepe3 KOOpPAMHATHI COMHOXHTEJEH.BrlpakeHne cMelmaHHOro NpPOU3BEIACHHUS BEKTOPOB
4yepe3 KOOpAUHAThl COMHOXKUTEIEH.

Tema 3.AHanuTH4YecKasi reOMeTPHS HA IUIOCKOCTH W B NMPOCTPAHCTBeYpaBHEHUE JIMHUU Ha
IUIOCKOCTH. Buapl ypaBHEHMH NpsAMONW Ha IUIOCKOCTH. YTOJI MEXIY ABYMsI IpPSIMBIMHU. ¥YCIIOBHE
NapajuleIbHOCTH U TMEPHEHAUKYJISIPHOCTH JBYX MNpsAMbIX. OOmiee ypaBHEHHE IUIOCKOCTH. Buisl
ypaBHEHHH IIockocTu. HopmanbHOE ypaBHEHHE IUIOCKOCTH. PaccTosHuME OT TOYKM A0 IMJIOCKOCTH.
VYrom Mexay IIOCKOCTAMU. B3auMHOE pacrosnokeHue AByX IUIOCKocTed. lIpsimas B mpocTpaHCTBeE.
B3anmMHoe pacnosnoxeHue mpsiMoil U ruiockoctu. Jmnunc. Kanonuueckoe ypaBHeHue. 'mnepOorna.
Kanonnueckoe ypaBHenue. IlapaGoma. Kanonmdeckoe ypaBHeHue. IloBepxHOCTH BparieHwUs.
[ToBepxHOCTH BpaleHus: BTOporo nopsjaka. Kinaccudukanys noBepxHocTei BTOPOTo MopsIKa.

Tema 4. Ilpemenbl U mnocjenoBaTeJbHOCTH. IlepBelii W  BTOPOM  KJIaCCHYECKHE
npenensl. Berancienue IIPEJIENIOB byHKUIUH. Packpeitue pa3IMYHBIX TUIIOB
HeonpeaeneHHoctel. Mcenenopanue pyHnkunii Ha HempepbrIBHOCTh. HaxokaeHue Todek paspbiBa U UX
tunoB.OnpezaeneHne Npou3BOAHON QYyHKIIMM OJHOM nepeMeHHOH. ['eomeTprueckuil 1 MexaHUn4eCKUi
CMBICTT TIPOU3BOIHON. BhIunciieHre pou3BogHON CiIokHON QyHKIMH. Haxoxnenue nuddepenimana
¢yukuun. JlupdepenuupoBane (QyHKIUM  3aJaHHOM B IapaMeTpPUYECKOM BHIE U HESIBHOMN
¢yHkuuu.Beruncnenne Mpou3BOAHBIX M Iud¢epeHIranoB BbICIIKMX nopsako.MccienoBanue
(YHKIHMI C TOMOIIBIO TPOU3BOIHBIX M ICKU3HOE IIOCTPOEHUE TPAPUKOB.

Tema S5./InppepennupoBanue PpyHKIUUH 0JHOI nepeMeHHOM. lccienoBanue u nocrpoeHue
rpaguka ¢ TIOMOIIBI0 TMPOW3BOAHOW.OnpenesaeHue MPOU3BOIHON (PYHKIIMA OJHOW TEPEMEHHOM.
I'eomeTpruecknii ¥ MEXaHUYECKUN CMBICI IIPOU3BOAHON.BBIUNCICHHE IIPOU3BOAHOU CIIOKHOU
byukuun. Haxoxnenne muddepennuana ynkmuu. /luddepennmpoBanue GyHKIHH 3aJaHHOW B
napaMeTpUUecKoM BHJE U HesIBHON (yHKuuu.Bpraucnenne npou3BoAHbIX U auddepeHunnanon
BelcIIMX MopsakoB.MccnenoBanne (QyHKIMH C HNOMOIIBIO NMPOU3BOAHBIX U 3CKU3HOE IOCTPOEHUE
rpauKoB.

Tema 6. KommiekcHble uncia. ['eomerpudeckoe m3oOpakeHue, GOpMbI 3alHCH, M JICHCTBUS
HaJ HUMHU.

Tema 7.HeonpeneneHHbIN U onpeneJéHHbli uHTerpagablllepBooOpaznas (yHKIHS.
Heonpenenéunuplii MHTETpal M €ro cBOWCTBAa.OCHOBHBIE METOABI MHTETpUpOBaHMs. PaznokeHue
palMoHanbHBIX JApo0eil Ha mpocteiimme. MHTEerpupoBanue npoctedmmx apobdeid. MHTerpupoBanue
UppanMoHaIbHbIX QyHKIMH. UTHTErpUpOBaHUE TPUTOHOMETPUUYECKUX (QDYHKIMH. 3a1a4u, MPUBOISAIINE
K IOHATHIO OIpPENENEHHOI0 MHTerpasia. MeToasl peleHus onpenenéHHoro uHrerpana.CpolcTBa
onpeeneHHoro uHrerpaia. Teopema o cpeaneM. HecoOCTBEHHbBIE HHTETPATIBL.

Tema  8.IIpuioskeHust  ompefeJéHHOro  MHTerpaJjga.l’eomeTpudyeckue  NPUIOKEHUS
OIIpEeCIIEHHOr0 HHTerpana. Gu3ndyecKkue NpUIoKEeHUs ONPeneaéHHOr0 HHTETpaa.

Tema 9.@yHknMum MHOTHX mepeMeHHbIX. OcHoOBHbIe moHATUA. JuddepeHuupoBanue u
uHTerpupoBanue. Mccnenoanne ¢Gyuknuil. OyHKIus MHOTUX mepeMeHHbIX. OCHOBHBIC TIOHSTHS
(onpenenenue, obIacThb onpenesneHus, o0jaacTe 3HaueHus, rpaduk, noBeneHue GyHkuK). YacTHbIe
IPOM3BOJIHBIE TIEPBOTO U BTOPOTO MOPSAAKOB (PYHKIIMM MHOTHMX IepeMeHHBIX. [Ipon3BoiHbIe BBICIINX
NOPsAKOB (DYHKIIMK MHOTHX nepeMeHHbIX. Jnddeperunan GyHKIMM MHOTHX IEpEMEHHBIX, IIEPBOTO U
BBICHIMX MOPSIKOB. MccnenoBanue pyHKIMN MHOTUX IEPEMEHHBIX Ha SKCTPEMYM.



Tema 10.Teopus psaoB.Uucnosble psiapl. OcHoBHble TOHATHA. HeoOxonumblil mpu3HaK
CXOOMMOCTH  IIOJIOKUTENBHOIO  YHUCIOBOrO  psana.JloctaToynble  NpU3HAKU  CXOJUMOCTH
MOJIOKUTENBHBIX  YMCIIOBBIX PsIOB.3HAKONIEPEMEHHbIE YHUCIOBbIE psiibl. OCHOBHBIE MOHSTHSL.
[Tpusnaku cxogumocTu.@yHKIMOHANBHBIE psAapl. OcHOBHbIE NOHATHA.CTENEHHbIE psabl. Bunel.
OcHoBHble noHATHS. Paguyc m o0nacTb CXOAMMOCTH CTENEHHOTO psia. TpUrOHOMETpUYECKUN psiA.
OcHoBHble TOHATHS. Paguyc u o00jacTh CXOAMMOCTH TPUTOHOMETPUUYECKOro psjaa.Paznoxenue
¢ynkuun B psag Teiinopa. YcmoBus pasnoxenus.Pasznoxenne ¢yskmmm B psag Dypee. YcinoBus

pa3IokKEHUS.
Tema 11. Iuddepenuuanbubie ypaBHenus. J(uddepenumansueie ypaBHeHus [ mopsiaka.
OpnHopoaHbIE nuddepeHnmanbHbIe ypaBHEHUs II nopsiiKa c IIOCTOSIHHBIMHU

koo Punmenramu. Heogaoponusie auddepennnansupie ypaBHeHus Il mopsaka ¢ TOCTOSHHBIMHU
ko3 uuuentamu. Metosl pemenus./Juddepenmanbable ypaBHEHUS BBICIINX NOPsAKOB.CHCTEMBbI
auppepeHnATbLHBIX YPABHEHUI.

Tema 13./IBoliHbIC ¥ TPOHHBIC HHTETPAJIbI.

Tema 14. OcHoBHBIC Ppa3fenbl TeOPHMH  BEPOSITHOCTEH M MaTeMaTHYeCKOM
cratucTuku.Ciyyaifupie coObiTHs. Kiaccuueckoe M CTaTHCTHUYECKOE OIpPEJesIeHHE BEPOSITHOCTH.
I'eomeTprueckast BEposATHOCTb. TeopeMsl CIOKEHUS U yMHOKEHUSA. POpMyJia MOJHON BEPOSTHOCTH U
dopmyna baiteca. [uckpernas ciydvaitHas BenuuuHa. Dynkuus pacnpeneneHus. DyHKUusA
pacnpenesieHuss W IUIOTHOCTh PACIpPENICNICHUs] HENPEPHIBHOW CIyYailHOM BENWYHMHBI. YHCIIOBBIE
XapaKTEpUCTHUKU  HENPEpBIBHBIX  CIy4YalHbIX  BEIWYMH. bHHOMHanbHOE  pacnpezciieHue.
Pacnpenenenne  Ilyaccona. PaBHOMEpHBI  3akOH  pacnpezeneHus. HopMmalbHBIE — 3aKOH
pacnpenenenus. IlokazarenpHoe pacnpeneneHne. OCHOBHBIE MOHATUS MaTEMaTHYECKOM CTaTUCTHKH.
[Tomuron wactoT. BeiOopounast pyHKIMS pactpeaeneHus U THcTorpaMMa. YUCIIOBbIE XapaKTePUCTUKA
CTaTUCTUYECKOT0 pacnpeneneHus. [IpoBepka cTaTUCTUYECKUX TUIIOTES.

3.3. (DOPMI)I U METOAbI MPOBECACHUSA 33HﬂTHI7[, NMPpUMCEHAECMbIC yqeﬁﬂble TEXHOJOI'UHN
B mpounecce npenonaBaHus IUCLHMIUIMHBI UCTIOJIB3YIOTCS TPAAULMOHHBIE TEXHOJOTMU HApsAy C aKTUBHBIMH M
MHTEPAKTUBHBIMU TEXHOJOTUSIMHU.
Yuebnvie mexnonoeuu, ucnonvsyemole 6 06pazo8amenbHOM npoyecce

Paznen Cemectp Hcnons3yemble akTHBHBIX/MHTEPaKTHBHBIC Konnuectso
o0pazoBaresibHbIe TEXHOJIOTHH 4acoB
DynKIHs 0NHOH TepeMeHHOH. OCHOBHEIE 1 Jlexuusi- noBTOpeHue, 0000IIeHNE U aHAIN3 2

noustus. [loBenenue pynkuun. I'paduxn
3JIEMEHTAapHBIX (QYHKIHH.

JIuHMYM IepBOrO U BTOPOTO MOPSIIKA. 1 Jlexuust — MeTox IpoOIEeMHOTO 00ydeHHs 4
[ToBepxHOCTH BTOPOrO MOPSIKA. [TpaxkTHKa — UCCIENOBATEIbCKII METOL 8
HccnenoBanue u nocrpoeHue rpapuxa ¢ 1 IIpakTrka - uccaenoBaTenbCKUNA METOA 4

IIOMOIIBIO HpOPI?,BO,HHOﬁ

.. 2 Jlexuus - MeTon mpoOIEMHOT0 00y4IEHHS 1
[Ipunoxxenns onpenenéHHOro UHTETpaa. o
[TpakTHKa — MCCIEN0BATENbCKUI METO 2
OYHKINN MHOTUX NlepeMeHHBIX. OCHOBHEIE 2 Jlexmust - meTon mpoOIeMHOTO 00yUYeHHS 3
noustus. AuddepeHuupopanue 1 IIpaxTrka - Hccen0BaTeNbCKUI METOT 2
unrerpuposanue. Mccienosanne GpyHkumii.
2 Jlexuus - meToz npoOIIEMHOT0 00y4eHHS 2
Psanbt [IpakTuka - qUCKyccusi, METOJ MO3TOBOI'O 4
HITypMa.
. N 3 Jlexuus - MeTox MpoOIIEMHOTO 00Y4YEHHS 2
JIBOiiHbIE M TPOMHBIE HHTETPAJIBL. o
[TpakTHKa - MCCIIeI0BATEIbCKUI METOA 2
N 3 Jlexuus - MeToa MpoOIIEMHOTO 00Y4YeHHS 4
OCHOBHBIE pa3zeibl TEOPUH BEPOSITHOCTEN
. [TpakTHKa - qUCKyCCHsl, METOJI MO3TOBOTO 4
¥ MaTeMaTH9IeCKON CTaTHCTHKU
TypMa
HToro: 44 u.




Ipu npobremuom 06yyenuunox pyKOBOACTBOM IpenoaaBaresisi GopMyIupyeTcsi IPOOIeMHbIH BOIIPOC, CO3AAI0TCS
poOIeMHbIE CHTYalMH,B PE3YJIbTAaTe Yero aKTUBH3HUPYETCS CAMOCTOSTENbHAS NESTENBHOCTh CTYICHTOB,IIPOMCXOAUT
OBJIaJIeHNE MTPO(ECCHOHATBHBIMU

Huckyccuonnvie memodsi MOTYT OBITh peajn30BaHbl B BHAC AWAIOra YYACTHUKOB WM TPYII yYaCTHHKOB,
COKPATOBCKOM Gece/ibl, IPYIMOBO TUCKYCCHHU, AaHAIN3a KOHKPETHON CHTYAIlUH UITH APYTHUX.

4. llepevyeHb yueOHO-MEeTOAMYECKOT0 0O0ecneYeHUs IJIs1 CAMOCTOSAATEeIbHOM
paﬁoTblzoﬁyqalomnxca 10 TUCIHUIIJINHE

ConepxanueCPC
Ne HaunmenoBanue pasnena (TeMbr) Bun CPC Tpyno- @DOpMBI U METOABI
JIUCIIUTUTHHBI E€MKOCTH (B KOHTPOJIS
gacax)
1 cemectp
1. IToaroToBka K NpakTUYECKUM Brimosinenue 3amanuii Ha
JIuneiinas anre6pa 3aHATHSIM 19 MIPAKTHYCCKAUX 3aHITUAX
TecTupoBaHue
2. IToaroToBka K NpakKTUYECKOMY Brimosinenue 3amanuii Ha
Bexropnas anre6pa 3aHATHIO 19 MPAKTHYECKUX 3aHATHAX
TecTupoBaHue
3. IToaroToBka Kk NpakKTUYECKOMY Brimosinenue 3amanuii Ha
AHanuTHYECKasi TeOMETpHUs Ha
3aHATHIO 19 MPAaKTHYECKHUX 3aHATHAX
IUIOCKOCTH M B TIPOCTPAHCTBE
TectupoBanue
4, [Ipenenst u IloaroToBka K NpakTUYECKOMY Brinonxenue 3aganuii Ha
HOCJ‘ICILOBaTeJ‘ILHOCTI/I.HepBBIﬁ u 3aHATHUIO 18 HpaKTI/ILIeCKI/IX 3aHATHUAX
BTOPO KIACCHIECKUE TIPEICTHI.
5. JuddepennupoBanue GpyHKIIH IToaroToBka Kk MpakTUYECKUM Brinonnenue 3agaHuii Ha
oJHol nepemMenHol. Mccnenosanue u SaHATHAM 19 HNPaKTHIECKMX 3aHATHAX
TectupoBaHu
MOCTPOCHHE TpaduKa ¢ TOMOIIHIO ee PI}OP ¢
MIPOU3BOIHOM.
6. IToaroToBka K NpakKTUYECKOMY BrimosiHenue 3amanuii Ha
T —— 3aHATHIO 18 MIPAKTUYECKHUX 3aHATUAX
TectupoBanue
DK3aMeH 27 CobecenoBaHue 110
buneram
Bcero vacos (1 cemectp) 112+27
2 cemecTp
7. HeonpeseseHHbIil 1 onpeen&HHblii IToaroToBka K MpakTUYECKUM BrinosnHenue 3aganuii Ha
HHTEIDALILI 3aHATUSAM 22 MPAKTUYECKHUX 3aHATUAX
P ) Brinonnenue PI'P
8. IIpunoxxenus onpenenéHHOro IloaroroBka K NpakTU4ECKOMY 13 BrinonHeHue 3ananuii Ha
HHTETpaJa. 3aHATHIO MPaKTUYCCKUX 3aHATHAX
9. IloaroToBka K NpakTUYECKOMY Brinosinenue 3amanuii Ha
DyHKIMKM MHOTHX NEPEMEHHBIX. 3aHATHIO 10 IPAKTUYECKUX 3aHATHSIX
10. IloaroroBka K NpakTU4ECKOMY BrinonHenue 3ajanuii Ha
TeOpHﬂ pAaoB 3aHATHIO 21 MPaKTUYCCKUX 3aHATHUAX
CobGecenoBanue 1o
DK3aMeH 27 A
ouneram
Bcero gacos (2 cemectp) 66+27
3 cemectp
11. ‘ IuddepennnanbHble ypaBHEHUS INoaroroBka k MpaKTHYECKUM ‘ 10 ‘ BrinonHenue 3afgaHuii Ha

2CamocrosiTenbHasl paboTa CTYJAEHTA MOXKET OBITh BHEAyJIWTOPHOH (BBIIOIHSACTCS CTYACHTOM CAMOCTOSTENBHO 0€3 ydacThs
HperoiaBaTels — HapUMep, OATOTOBKA KOHCIIEKTOB, BBINOJIHEHHE MUCbMEHHBIX Pa0OT M JIp.) M ay JUTOPHOU (BBINOJIHAETCS CTYJCHTOM
B ayJIMTOPHHU CAMOCTOSITEIIBHO MO PYKOBOACTBOM IIPETIOAABATENs — HAPUMED, JJabopaTopHas WM IIpaKkTHuecKas paboTa).
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3aHATHAM MIPAKTUYCCKUX 3aHATUAX

IloaroroBka K TECTUPOBAHUIO TectupoBanue
Brinmonnenue PI'P IIposepka PI'P
12. [ToaroToBKa K MPaKTUIECKOMY Brmonnenue 3amanmii Ha
o . 3aHATHIO MPaKTUYCCKUX 3aHATHUAX
JIBOlHbBIE U TPOWHBIE HHTETPAJIBI. 10

IloaroroBka kK TECTUPOBAHUIO
Bremonnenue PI'P

13. | OcHOBHBIE pa3/ieNbl TEOPHH IToaroToBka K MpPakTU4YECKOMY BrimonHenue 3aiaHuii Ha
BEPOSITHOCTEH M MaTeMaTHYeCKOH 3aHSTHIO 23 MIPAaKTHYECKHUX 3aHITUSIX
CTAaTUCTHUKHU. Bemonnenue PI'P [Iposepka PI'P
SKsaneH 27 CobecenoBanue 110

Ouneram
Bcero gacoB (3cemectp) 43+27

Pa6oTa Ha NpaKTHYeCKOM 3aHATHH

B mepmon oCBOEHHS OWCHUIUIMHBI CTYIACHTHI IMOCEUIAIOT JICKIMOHHBIC 3aHSATHSA, CaMOCTOSATENFHO H3YYaloT
JIOTIOJTHUTETIBHBIN TEOPETHYECKUI MaTepral K MPaKTHYECKUM 3aHATHAM. KpurepusMu oeHKH paboThl Ha MPaKTUIECKUX
3aHATUSAX SBISIETCA: BJIAJCHHE TEOPETUYECKHMH TIOJOKEHHUSMH 110 TeMe, BBIIOJIHEHHE TPAKTHYECKUX 3adaHui.
CamocrosiTenpHass paboTa CTyIEHTOB BKIIIOYAeT MPOpabOTKy KOHCIEKTOB JIEKIMH, OO0SM3aTENhHON M JOMOJHUTEIHHOM
yueOHOH JMTepaTypbl B COOTBETCTBHM C IUIAHOM 3aHSTHS; BBINIOJIHEHHWE MNpPaKTHYeCKUX pador. OCHOBHOH (opmoii
npoBepku CPC saBnseTcs pelieHne 3a1a4 Ha IPaKTHUYECKOM.

Kputepusimu 17151 OLIEHKH pe3yIbTaTOB BHEAY TUTOPHOM CaMOCTOATENIEHON PabOTHI CTyA€HTA SABISIOTCS:
— YPOBEHb OCBOEHHMS Y4€OHOr0 MaTepuaa;
— YMEHHE HCIOJIb30BaTh TEOPETHUECKHE 3HAHUS IIPU BHIITOJIHEHUH NPAKTHYECKUX 33/1a4;
— c(hOPMHIPOBAHHOCTHOOIICYUCOHBIX YMEHHIA;
— 000CHOBaHHOCTB M YETKOCTh M3JIOKEHHS OTBETA.

MaxcumanbHBIH 0ani, KOTOPBIH CTYJeHT MOXeT HabpaTh Ha MPAKTUIECKOM 3aHITHH,
1,3 cemectp - 3 Gamna
2 cemecTp — 5 OGanioB

PacueTHo-rpadguyeckas padora
PI'P BhImONHSIETCS B COOTBETCTBHU C BapHAHTOM. BapwaHT CTYyJEHT BBIOMPACT COTNIACHO HOMEpPY B ayJAUTOPHOM

xKypHaiue. Tpebosanns k PI'P: cooTBeTcTBHE TeMe, MOTHOE PAaCKPHITHE TEOPETUIECKOTO BOIPOCA, MPABUIHHOCTD PEIICHHS
3a/la4, COOTBETCTBUEC DPAa0OTHI IMpaBmiaM O(OPMIICHHUS, NMPEABABISIEMBIX K pa0doTaM TaKOro BUAA, MPAaBHIBHOCTH. 3a
HECOOJTI0ICHNE TIPaBIIT KOJTMYECTBO OAIIOB CHIDKACTCS.

TunoBoe 3aganue Kk PI'P:
PACYETHO-TPA®PHUYECKAS PABOTA Nel

3azanue 1. BeluucauTh NpoU3BOHYIO, ONB3YACh ONPEIEICHUEM IPOU3BOJHON. ) = ) +2cosx
X

3ananue 2. BbMUCIMTL NPOUSBOAHYIO CIOKHOH QyHKUMK. ) = lg (x2 — COS X )
t
x=2e

y=e

3ajanue 4. Beraucimth Npon3BoaHyio QyHKIMK 3a1aHHOM HesiBHO. 2V In y = X

3amanve 3. Brraucnauth npon3BOgHYIO (GYHKINH 3aJaHHON ITapaMeTPHUYECKH.

) sinx
3ajnanue 5. Haiiti npon3BoaHyto GyHKIMU ¢ HOMOIIBIO orapiudmudeckoro auddepeHnnpopanus. ) = (X + 1)
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3ananue 6. Haiitn nponssozmbie Bbicmx nopsakos. y = 3% + 37F

1
. 18X | x?
3ajganue 7. Beruncnuts npenen no npasuity Jlonurans. 1. hm —
x>0\ X
X 3

3ananue 8. VccnenoBaTh (YHKIHUIO U IOCTPOUTH €€ rpaduk. ) =

2
(x-2)
3aganue 9. Berumcauts nuddepennuans: yHkuum. ) = \/; arctg \/;
3ananue 10. C nomomsio muddepennmana npubmmkenno Haitn. /1,007

PACYETHO-TPA®UYECKAS PABOTA Ne2

3amanwe 1. Beruncnute WHTETpambl METOAOM HEMOCPEACTBEHHOTO WHTETPUPOBAHUS WM METOAOM 3aMEHBI
MepeMEeHHBIX. Pe3ybpTaT HHTETPpHPOBAaHUS IPOBEPUTH AU PepeHINPOBAHIEM.

1. Ix(xz — 1)3 dx

3aganue 2.
BbIYMCJIMTH HHTETPAJIbI, HCIIOJIL3YSl METO/I HHTETPUPOBAHUSA 110 YACTIM. Pe3yJibTaThl HHTErpHPOBaHUS POBEPUTH

aupdepeHIUPOBAHUEM.

1. jxezxdx
dx

x2 +2x+5

dx
V2x? —2x—1

3anganue 3. Boruncaurs nHTerpanI

3ananue 4. Ber4ucauTh UHTErpajibl Bymaj.

3amanue 5.
dx

x> +1

Brruucnuts HHTErpan oT ApOOHO-PAMOHATIBHBIX (DYHKIIUH. J.

3aganue 6.

dx
J1-2x —%1-2x

Beruuciauts HUHTETpaJI OT UppallUOHAJIBHBIX (byHKHPIﬁ. I

3aganue 7.
-2
BBIYUCIUTE HHTETPAIBI OT TPUTOHOMETPUYCCKHIX (DYyHKIIHA. j (1 —Sin_ x )dx

3aganue 8.
BrrunciuTs HHTETpANBl OT TPUTOHOMETPUICCKUX (DYHKITHHA. j sin 5x sin 3xdx

3amanue 9.

dx
3+5sinx+3cosx

Beruuciauts HHTETrpaJl OT TpPIFOHOMeTpH'leCKOﬁ (l)yHKIII/II/I. J.

3amanue 10.

. X
BpIuucnuTs HHTErpabl OT TPUTOHOMETPUYECKHUX (PyHKIHIA. J Sin 2z COS 2z dx

3amanuel 1.
BBIUnCIUTE 3HAYCHHE OTIPE/ICICHHOTO HHTETpaia.

11



/3 X 3
1. a) Itgxdx B) Ix dx
0 Va

3amanue 12.
BbIuucnuTh HECOOCTBEHHBIN WHTErPall HJIH JI0KAa3aTh €0 PACXOAUMOCTb.

% dx

1. —
o X" +4x+5

3amganue 13.
Beraucnuts miomniany guryp.

1. Haiftu niormae IIoCKoH GUrypsl, orpaHudeRHoN napabonoi y=x>+1, ockro OX 1 npsameiMu x=1 1 x=4.

3aganue 14.
64 2
Haiit 06beM Ten, 00pa30BaHHBIX BPAIllEeHUEM BOKPYT OCH U OTpaHUYeHHBIX TMHUAMU.OX, )V = 2— WX = 8)/
x° +16

3ajganue 15.
Beraucnuts JMHEBL IYT KPUBBIX. ) = Insin xorx=7 / 3 nox=7C / 2

PACYETHO-TPA®HUYECKAS PABOTA Ne3

3aganue 1.
Haiiti oOmmit naTerpan quddepeHnnantsHOro ypaBHEHHS

.a) 4xdx —3ydy = 3x ydy — 2xy’dx;
6) (xy” +x)dx + (yx* = y)dy = 0;
B) (I+x)y+(1-»)) =0
r) (sin y + cos y)y' +cos ysin y = 0;
n xyy' =1- x>

3ajganue 2.
OrnpenenuTs TUN YpaBHEHHS W HAUTH oO1iee (FITH YaCTHOE) pelIeHue

1.a) xy’:y+\/x2—y2;
0) y'+2y =e ",
B) V' +xy =(1+x)e”y’, y(0) =1;
r) xy = y+xcoszl;
X
m Y +2xy =2x7y;
e) x(2x* + y) + p(x* +2y%*)y' = 0.

3amanue 3.
Hatitu oOriiee perenue.

1.a) 8y” =27y°;
6) y=2xy"+1ny’;

B) y=xy +1g)';
r) y'xInx = y".
3amanue 4.

Haiitu obmiee permenue qudQepeHIHanbHOTO YpaBHEHUS METOAOM HEOTIPEACTICHHBIX KO (QHUIIESHTOB. . )

y'—6y'+8y=x+1;

12



6) y" +2y" = 4e*(cos x + sin x);
B) Y+ y = e cos 5.
B) y" — 64y = —64e™ +128cos 8x.
27.2) Y +6) =2-x7%;
6) y" -4y +4y = —e**sin4x;
B) " +81y = e’ +81cos9x.
28.2) " +4y" =2x -1
6) V' +y =e" cos2x;
) y" —81y' = 81sin9x +162¢°".
29.2) '+ 7y =2x-1;
6) y"'—4y =e"cos2x;
B) »"—100y" =100 cos10x + 20e'"".
30.2) Y +4y" = x;
6) " +9y = e* cos3x;
B) " —y =sin2x+e".

3amanue 5.
Hatitu oOriiee perieHne CUCTeM ypaBHCHHUH.

-321
1.|-1-11
001

Kpurtepuu onenku pacueTrHo-rpaguyeckoii padoTsi:
PacuerHo-rpaduueckas paboTa oneHHBaeTCs 10 OATBHO-PEHTHHTOBO CHcTEMe, MAaKCUMaNbHBIHN Oan- 20, 1 BKIIOYaeT
CJIETYIOIINEe KPUTEPHH:
1. KayecTBO M NPaBUWIBHOCTDH BBINOJHEHHBIX PACYETOB 10 33/1a4aM- MAKCMMAJIbLHBIH 0ay1 -15 0ayioB
- PI'P BBINIOIHEHA TIOJTHOCTBIO, 33/1aHHS BHITIOJHEHBI IPABUIIBHO, BHIITOJHEHHBIE PacdeThl BEpHHI -15 Oanos.
- PI'P BBIMOTHEHA TTOJTHOCTBIO, XOJ] PEIICHUS 3aJJaHUi BEpeH, UMEIOTCS HETOYHOCTH B pacueTax — 0-15 Gayutos.
- PI'P BeimosnHeHa He nomHoCThIO — 0 Gamos.
2. CBoeBpeMeHHOCTh BBINOJHEHUS] — MAKCUMAIBHBIN 0aJ11 -3 0ajia
- Pabora BBITIONTHEHA BEPHO, B TIPEAYCMOTPEHHBIE CPOKH — 3 GaIlIoB.
- Pabora BrImoHEHA BepHO, caHa He BoBpeMs — 0 OaiioB
3. Conep:xaHue H Ka4eCcTBO OTBETOB HA BONPOCHI, IOCTABJICHHbIE
npenoaaBartejieM B X0/ie 3alIUTHI pacuyeTHO-Ipaduyeckoii padoThl MaKCHMAJbHBIN 021 -2 6217108
— Jan monHBIH, pa3BepHYTHIA OTBET Ha TIOCTABIICHHBIH MPETIo1aBaTelIeM BOIPOC — 2 OaioB
- JlaH HEOCTATOYHO TOJIHBIN OTBET, CTYACHT HE BlIajieeT INTyOOKUMH 3HAHUSIMHU IO pa3fieny, AeHCTBYET 1o anroputmy 0-5
6aoB.
- OTBeT npeacTaBisieT cOO0H pa3po3HEHHbIe 3HAHKS C CYILECTBEHHBIMH OIINOKaMH 110 Borpocy — 0 6amios

TecrupoBanue
IToBepsieT TeopeTnyeckre U MPaKTUIECKUE 3HAHUS CTYJEHTOB 10 U3YUEHHBIM pa3JiesiaM.
TemaTnueckast CTpyKTypa:
Jluneitnas anrebpa
BekropHnas anrebpa
AHanuTudeckas reoMeTpUs Ha IIIOCKOCTH
KommnekcHsle uncna

O0pa3ubl TeCTOBBIX 3aIaHMIA:
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Tect mo Teme «JInHeiiHas aaredopay»

1. Y CTaHOBUTH COOTBETCTBHE MEXKTy MATPUIIAMU:
1. BexTop-cTpoka
2. JlnaronanbHas
3. Enuanunas
4. Ksanparnas

N D= O OO =

—~~
(V)]

2. OTMeTbTe NpaBUIbHBINA OTBET
Marpuna, norydeHHas U3 JaHHOM 3aMEHON KaXKI0H ee CTPOKH CTOJIOIOM C TEM K€ HOMEPOM, Ha3bIBaeTCs
TPEYTOJIbHOM;
TPaHCIIOHUPOBAHHOM;
CTYNEHUYATOMH;
00paTHO.

3.  OrMmerbTe NpaBWIBHBIA OTBET

I 1

O 1} N E - CAMHUYHAs MaTpulia, TOraa BbIPpaKCHUEC 3A - 2E PpaBHO

ManI/IIIaA:(
3
0 -3)°
1
0
—2 -5/

I 1
0 -3

4.  OtrMmeTbTe NPAaBWIBHBIA OTBET

1 2) (2 3
PesynbpTaT yMHOXKEHUST MaTpHULL 11 Hu 1 -1
2 -2
-3 -1)
2 6
1 -1)
0 1
—3 —4)
35
-2 0
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5. OTMeTbTe NPaBUIBHBIN OTBET

1 0 0
1 2 0

Onpexnenurens paBeH
3 2 1

Tect mo Teme «BekTopHas anredpa»

1. OTMeThTE IpaBUIBHEIN OTBET: JIMHA BeKTOopa d = {6; 3 - 2}:
11
49
7
36
2. CooTBeTCcTBHE MEXKAY H300pakKeHHBIMU BEKTOPAMH M UX HA3BaHUSIMHU:
SN COHAIpaBJICHHbIE
1 _— paBHbIE
) MIPOTHBOIIOJI0KHO HaIlpaBJIeHHbIE
KOMIUTaHapHbIE
 ———
2
_
3
3. OTMeThTe NpaBUIBHBIN OTBET
Koopaunarst Bektopa AB , ecmu A(3;—1;2), B(—1;2;1):
~4,3-1}
{2;1; 3}
{4;-3;1}
-4-3-1;
4. OTMeThTE IPaBUIIBHBIN OTBET

CraspHOe MPOM3BE/IeHHe BEKTOPOB (a, b ) , ecmu|a| =3,

b_| = 4 ,a yron Mexay HuMH (P = ——:

-6
6

6+/3
1243

Ortser:
5. OTMeThTe NpaBUIBHBIN OTBET
O0beM TpeyrobHOM MHpaMKIbL, HOCTPOEHHON Ha BEKTOpax @ , b u ¢ :
I~
V= —‘ab c‘
6
V= ‘Eb c‘
I
:_Mbd
3
|
V= —‘a b c‘
4

15



AN S

TecT mo TeMe AHAJTUTUHYECKAS] TeOMeTPHUs HA IIOCKOCTH

YrioBoii ko3¢ duuueHT npamoii 6x+2y-5=0 pasen:
-3 3 2 -6
YpaBHeHue NPSIMOi, NepNeHANKYJIAPHOI npsiMoil y =2x + 3,

SIBJISIETCSI:
-x-2y-5=0 2x+y+1=0
x+3y+12=0 x+3y+4=0
Ha nnockoctu ypaBHenneMAx+By+C=0 3anaercs
[psamast [TapaGona
l'umepbomna HewusBecTHas kpuBas

OT1MeTbTe paBUIbHBINA 0TBeT. KoopaunaTtel cepeaunbl oTpe3ska OA, coeAuHA0OLEro Hayauao koopauHar O ¢
TOuKOil A (-552):
(-1,5;1) (-2,5:1)

(-5:2) (2:-5)

YriaoBoii ko3¢ dpunuent npamoii Sx+3y-3=0 pasen:

5 3
-2 -2 5

3 5

W | W

Tect nmo Teme KommiekcHble ynciia

Jluis koMIUIeKCHOro ynciaa z=-4+5i , RezpaBna

4 5 -4 -5
Yka3aTh 4Mci10, CONPSIAKEHHOE K KOMILIEKCHOMY YHCIY Z =7 —i.
7+ -7- -7+ 7-1

Jaunbl 1Ba KoMIIeKCHBIX yucaazl=2 +1 ux z2=4 — 3i, ux cymma paBHa.

Haiitu Moayap koMILIekcHOro ynciaa z= 1 — 3i. B oTBeT BBequTe MoAKOpeHHOE BhIPAKEeHHE
Moayaps koMmekcHoroyuciaaz= 4 + 3i papeH:

CooTBeTcTBHE MEXKAY KOMILUIEKCHBIM YHCJIOM H €10 apryMeHTOM:

l.z=\/§—\/§i T

2.z=-3i 4
_3 o1 z
8 8 4

_Z

2

6

IlIxajia oneHNBaAHUA:

IIpoueHT BHINOJIHEHHBIX TECTOBbIX 3aJaHU i KoanyecTBo Ha0paHHBIX 0a/1J10B
91% - 100% Otnruno20 6anmoB
81% - 90% Otnyno 18 6amios
71% - 80% Xopoo 16 6amtos
61% -70% VY noBnerBoputensHo 14 6anioB
51% - 60% Y nosnerBopurensHo 10 6amioB
<50% Heynosnersoputensro 0 6ammoB
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5. Mertoanyeckue yKazaHus 1Js 00y4arOUUXcs M0 0CBOCHUIO JUCHUILIHHBI

Mertonudeckue yKka3aHus I HOMOIIN 00y4JaroIiMCs B yCIIEIITHOM OCBOCHUH AUCIMIUINHBI B COOTBETCTBHH C
3aIUTaHNPOBAHHBIMHU BHIAMH y4eOHOH M CaMOCTOSATETIbHON pab0Thl 00YJaIOMNXCSl PA3MEINEHBI B

CDJ10Moodle:http://moodle.nfygu.ru/course/view.php?id=14805 (M)

PeliTMHIOBBI perjiaMeHT Mo JUCHUIJIMHE:

Bun BeinosiHsieMoii yueOHol padoThl
(KOHTPOJIMPYIOLIME MATEPHAJIBI) Basuibr
Komnuuectso
Bpewms Ha Konuuectso IIpumeuanue
Wcnerranns / hopMel . OayioB (max)
No CPC MOJITOTOBKY / 6aut0B (min)
BBIMOJIHEHHE, Yac
1 cemectp
I. [HoxroroBka k 13 20 BrimoHeHue TecTa He HUXKe
TECTHPOBAHUIO 20 60%
2. Brmonnenune PI'P 36 14 20 Pemenne 3agau PI'P
3. IMoaroroBka k 10¥26=20 10*¥36=30 Teopernueckoe u3yueHue
MPaKTHYECKUM 3aHATHIM MaTepuIia,
56 KOHCIIEKTHPOBaHHE.
AxrHBHas pabora Ha
MPAKTUICCKHUX 3aHATUSIX
4. | Dxzamen 30 CobecenoBanue 10 OuIeTam
Bcero 3a cemectp 112+27 45 100
2 cemectp
5. Bremonnenne PI'P 10 20 20 Pemenne 3agau PI'P
6. [Moaroroka k 5%56=25 10*56=50 Teopernyeckoe U3ydeHue
MPAKTUYCCKUM 3aHATHIM MaTepua,
56 KOHCIIEKTHPOBAHHE.
AxTuBHas paboTa Ha
MPAKTUICCKHUX 3aHATUSIX
7. | Dx3amen 30 CobecenoBanue o Oueram
Bcero 3a cemectp 66+27 45 100
8. [TonroroBka k 10 20 BrImonHeHne TECTOBBIX
TecTUpaHuio( 110 BCEM 10 3aaHui
H3y4YaeMbIM pasziesiam)
9. Brmonaenne PI'P 10 14 20 Pemenne 3agau PI'P
10. [MoxroroBka k 7*36=21 10*36=30 TeopeTrnueckoe n3ydueHue
MPaKTHYECKUM 3aHATHIM MaTepuia,
23 KOHCIIEKTHPOBAHUE.
AxruBHas pabora Ha
JIEKIIMOHHBIX U
MPAKTUICCKHUX 3aHATHSIX
11.| Dx3amen 30 CobecenoBanue 1o ouieTaM
Bcero 3a cemectp 43+27 45 100

6. @OH OLIEHOYHBIX CPEACTB [IVIsl IPOBEeHUS MPOMEKYTOYHOM aTTeCTAIMU 00y4AKOIIMXCH 10

AMCUHMILINHE
6.1. Iloxa3zaresid, KpUTEPUHU M IKAJIA OLlEHUBAHUS
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Konst WNuauxarop Ioxa3zaTens YpoBHHI Kputepuu Onenka
OLICHUBAEMBIX | bl JOCTHXKEHUS OLICHUBAaHHUS OCBOEHHSI | OLICHWBaHMSA(JIECKPHUIITOP
KOMIETEHIIMH | KOMIETCHIUN (mo n.1.2.PTIJT) BI)

YVK-1 YVK-1.1 3uamp: Bricokuit | dan MOJIHBIM, | OTJIIMYHO
-crIoco0eH -aHATN3UPYET 0COBEHHOCTH pa3BepHYTHIH OTBET Ha
OCYIIECTBIIATH pOOJIEMHYTO CHCTEMHOTO | TIOCTAaBIIEHHBII  BOTPOC,
KPUTHYECKHUN CHUTYa-IIHI0 KaK KPHTHYECKOTO MOKa3aHa COBOKYITHOCTb
aHaIM3 Mpoo- cHCTEMY, MBILTEHHSI OCO3HAHHBIX 3HAaHUH 10
JIEMHBIX BBIABIIAS €€ COC- | MeToIbl TOCTAHOBKHU U JUCLUIIINHE,
CUTYyaIiii Ha TaBJISIONIUE U peleHns 3a1a4 JTOKa3aTeIbHO PACKPBITHI
OCHOBE CBSI3U MEXIY TpaBmIa OCHOBHBIE  TIOJIOXKEHUS
CUCTEMHOTO HUMU; JI0KA3aTeIbCTRA 1 BOIIPOCOB; B OTBETE
HMOJXO0Aa, OTIPOBEPIKCHHUS MIPOCJICKHUBAETCS YETKast
BBIpa- CYXK/ICHHIT B HAYYHOIA, CTPYKTypa, JIOTHUECKas
GaTrIBaTH npod)ecCHOHATBHOI 1 MOCIIEI0BATENBHOCTb,
CTpaTeruio TIOBCETHEBHOI OTpaXkaroliasl CyIIHOCTb
Jiefic-TBuit IIPAKTHKE PacKpbIBacMBIX ITOHATHH,
Ymems: Teopuil. 3HaHWE 1O
BBIOMPATH npeaMeETy
nH(pOpMannOHHbIE JIEMOHCTPUPYETCs Ha
PECYPChI LIS OKMCKA ¢done TIOHHMAHHS €ro B
HHPOPMAIIIH B CUCTEME JIaHHOM HAayKU U
COOTBETCTBHUU C MCKIUCUMIITMHAPHBIX
MOCTaBJICHHOM 3a/1auei caszeil. Moryr  ObITh
OLICHUBATh JIOMYILEHbl HENO0YETHl B
COOTBETCTBUE ONpEAEICHUN TOHSATHH,
BBIOPAHHOTO HCIpPAaBJICHHBIE
MH(pOPMALIMOHHOTO CTYJEHTOM
pecypca KpuTepusaM CaMOCTOATENBHO B
MOJTHOTHI U IIPOLIECCE OTBETA.
AyTEHTHYHOCTH baszosenii | [lan MOJIHBIA, | XOpOLIO
CHUCTEMATHU3HUPOBATh Pa3BEpHYTHI OTBET Ha
00HApYKEHHYIO MIOCTaBJIEHHBI  BOIIPOC,
WHPOPMAIIHIO B IOKa3aHo YMEHHE
COOTBETCTBHUH C BBIJIENNTD
TpeOOBaHUAMH U CyILIECTBEHHBIE u
YCIOBHAMHU HECYIIECTBEHHBIE
MMOCTaBJICHHOM 3a1a9u NpU3HAKKA,  IPUYMHHO-
BBISIBJISITH CHCTEMHBIC CJICICTBCHHBIC CBA3U.
CBSI3U MEXIY Ortser YETKO
N3y4aeMbIMU CTPYKTYPHPOBaH,
SIBJICHUSIMH, morndeH. Moryt OBITh
TporieccaMy /in JIOMYIICHBI 2-3
00beKTaMH Ha OCHOBE HETOYHOCTH WM
HNPUHATON TapaJurMbl HC3HAYUTCIIPHBIC
HaXOJMTh, KPUTUYECKH omKOKH, MCIIPaBICHHbIE
aHaAJIM3APOBATH U CTYACHTOM C ITOMOIIBIO
KOHTEKCTHO IIPENOAaBaTeIs.
obpabarsiBaTh MuHu- Han HEZ0CTaTOYHO | YJIOBJIETB
HuH(OPMAIIHTIO, MaJbHBIA | MOJIHBIA M HEJOCTATOYHO o-
HEOOXOANMYIO JUIS Pa3BEpHYTHIA OTBET. | PUTEIBHO
penieHus Jloruka u
IMOCTaBJICHHOM 3aJjaun MOCJICI0BATCIIbHOCTD
MIPUMEHSTD U3II0KEHUS AMEIOT
dunocodekuii u HapymeHus. [lomymieHsl
oOmmeHayYHbIH OIMOKH B PACKPBHITUH

MOHATUMHBIN anmapaTsl
Y METOZBI B
po¢eCCHOHATBFHON
JIESITENIbHOCTH

MOHATHUH, ynoTpeOIeHUU
TepMUHOB. CTyAEHT He
crocobeH
CaMOCTOSITEILHO
BBIJICIIUTh
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OIIK-14
-cIroco0eH
pa3pabaTbIBaTh
MPOEKTHBIE
MHHOBAIMOHHEI
€ pelieHHus 10
JKCIUTyaTa-
LIMOHHOM
pasBeike,
IOOBIYE,
nepepaboTke
TBEPBIX TOJIE3-
HBIX
HCKOIAEMBIX,
CTPOH-TEIBCTBY
U 3KCIUTyaTaluu
MO A3EMHBIX
00BEKTO

OIIK-14.7

-IEMOHCTPUPYET
0a3oBbIe 3HAHHA B
00JlaCTH  ecTecT-
BEHHOHAYYHBIX
JUCIIMITINH u
TOTOBHOCTE
HCIIOIB30BaTh
OCHOBHEIE
IIOJIOXKEHUS u
3aKOHBI
MAaTEeMAaTHKH,
GY3K-KH M XUMHA
B npocdec-
CHOHAJILHOI
NEATENBHOCTH,
OPUMEHATh MX B
TEOPE-THIECKUX U
IKCTIEPUMEH-
TaJabHBIX
HCCIIEN0BAHUAX

Bnaoemuw:

MeTOJaMH1 TIOUCKa,
KPUTHYECKOTO aHaIHM3a
U CHHTE3a
nHdopManuu

METOJIOM CHCTEMHOT'O
MOTXO/A JJIST PEIICHUS
MTOCTABJICHHBIX 33124
HABBIKAMU
apryMeHTauu
BBIBOJIOB U CYX/IECHUH,
B TOM YHCJIE C
MIpUMEHEHHEM
¢unocodckoro
MOHATHIHOTO anmapara

Buames:

-OCHOBEI
HECKOJIBKUX
MepeMEHHBIX,
(hyHKIMI
KOMITJICKCHOTO
MEPEMEHHOT0, TEOPHHU
PAIOB, TEOpHUU
1 hepeHIaIbHBIX
YpaBHCHUA, TEOpHUU
BEPOSATHOCTEH u
MaTEMaTUIECKON
CTaTUCTHKH;

Ymems:

-IIPUMEHSTD
COOTBETCTBYIOLIUM
MaTeMaTHYCCKUI
ammapar, METO-JIbI
aHan3a u
MOJICITUPOBAHMS,
TEOPETHUYECKOTO u
AKCIEPUMEH-TATLHOTO
HCCIICTOBAHUS npu
peleHnH
po¢eCCHOHATHHBIX
3anau%

Braoema:

-HaBBIKAMHU
TEOPETHYECKOTO u
9KCIICPUMEHTAIBHOTO
HCCIIC0-BaHUS
00BEKTOB  TIpodeccHo-
HAJTBHOW JEATEIbHOCTH
c MIPUMEHEHHEM
METOJIOB MaTeMaTHKH

GbyHKIIH

TEOPUH

CyIIIECTBEHHBIE H
HECYIIIeCTBEHHBIE

MPU3HAKH W TPUYUHHO-
CIIEACTBEHHELIE CBA3H. B

OTBETE OTCYTCTBYIOT
BBIBOJIBI. YmMmenune
PacKpHITH 3HAYEHHE

0000OIIEHHBIX 3HAHUNA HE
[IOKA3aHO.

He
OCBOEHEBI

OTBeT npecTaBiseT
c000if pa3po3HEeHHBIE
3HAHHUA C
CYILIECTBEHHBIMU
OIIMOKaMH IO BOTIPOCY.
[IpucyrcrBytoT
(bparMeHTapHOCTb,
HEJIOTHYHOCTh
n3noxeHusd. CTyJeHT He
OCO3HAET CBS3b
00cyXIaeMoro Bompoca
1o OWMIIETy € APYTUMH
o0BEKTaMH
JIICLUTIIAHBL.
OTCyTCTBYIOT BBIBOJIBI,
KOHKpETH3aIus U
JI0Ka3aTeIIbHOCTh
U3JI0’KEHMUS.
JlommoTHUTENBHBIC U
YTOUHSIFOLIHE BOMPOCHI
npenoaaBaTess He
TIPUBOJSIT K KOPPEKIINU
OTBETa CTy/IEHTA.

unu

OTBeT Ha BOIIPOC
MIOJTHOCTBIO OTCYTCTBYET
unu

OTka3 oT 0TBeTa

HEy/IOBJIe
TBO-
PUTEITBHO

6.2. TunoBble KOHTPOJIbHBIE 32IaHUS (BONIPOCHI) VIS IPOMEKYTOYHOM aTTEeCTALNH

DK3aMeH II0 AUCHUIIIMHE HOPOBOAUTCA B (bOpMe CO6€C€,Z[OB3,HI/IH IO SK3aMCHAIlMOHHBIM ouneTam.

DK3aMEHAIMOHHBIN OWJIET BKIIOYACTOINHTECOPETEICCKUIH BOTIPOC M IBA MMPAKTUUECKUX 3aaHUsI.
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Bomnpocs! k 3k3amMeny:
1 cemecTp

1.

Oynaknus oxHod mepemeHHOW. OcHoBHBIe TOHATHA. lloBemenme ¢yukmmm. [paduku 37MeMeHTapHBIX

(hyHKIHA.

e B T

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Martpuiiel. OCHOBHBIE TOHATHS.
Omnpenenurenu. OcHOBHBIE TOHATHSA. OTpeAeTUTENH BTOPOTO, TPETHETO MOPSAIKA.
MeTozs! BEIYUCIIEHUS ONPEaeIUTeNed 1 —To NopsiaKa.
Panr matpuusl. Teopema 0 panre MaTpUIIbL.
Cucrembl TMHEHHBIX ypaBHeHUH. OCHOBHBIE TIOHATHS.
Pemenue cuctem nuHelHbIX ypaBHeHU MmeTogoM ["aycca.
Pemmenne HeBBIpOXKAEHHBIX JIMHEHHBIX cucTeM. Popmyisl Kpamepa.
Hesbipoxxnennsie Matpuibl. O6paTHas MaTpHIia.
MartpuuHbIit METOJ] PELICHUS] HEBBIPOXKICHHBIX TUHEHHBIX CUCTEM.
Oneparuy HaJl MHOTOYJICHAMH.
Kopuu muorounenos. Teopema besy.
Cxema ['oprepa. KpaTHble KopHH.
Pammonansabie 1poou. OCHOBHBIE TIOHATHS.
[onspHbIe KOOPAUHATHI. 3aBUCUMOCTh MEKIY MPSIMOYTOJIBLHBIMU U MOJIIPHBIMU KOOPIMHATAMHU.
Bexkrop. OCHOBHBIE MTOHSTHSL.
CkansipHoe npousBeieHrne BeKTopoB. CBONCTBA.
BexropHoe npounssenenne BekTopoB. CBOHCTBA.
CwmelanHoe npousBeeHne BekTopoB. CBoMCTBA.
BrIpaskeHne ckansipHOTro NPOU3BEAECHUS BEKTOPOB UYEpe3 KOOPIAUHATH COMHOXKHUTENEH.
BrIpakeHne BEKTOPHOTO MPOU3BEACHUS BEKTOPOB Uepe3 KOOPINHATH COMHOKHUTENEH
BripaskeHne cMENIaHHOTO MMPOU3BENCHNUS BEKTOPOB Uepe3 KOOPAUHATE COMHOXKHUTETIEH.
YpaBHeHUE TMHUM Ha TUIOCKOCTH. BUIBI ypaBHEHUH TPSMOi Ha TIOCKOCTH.
Yroa Mexay AByMs HNpSMBIMH. Y CIIOBHE MapajuIeIbHOCTH U NEPIIEHANKYIIIPHOCTH ABYX MPSAMBIX.
O61iee ypaBHEHHE TUIOCKOCTH. Buibl ypaBHEHUH MIIOCKOCTH.
HopwMmansHOe ypaBHEHHE TUIOCKOCTH. PaccTosiHIE OT TOYKH 70 TUIOCKOCTH.
Yron MexIy miIockocTsIMu. B3anMHOe pacnonoxkeHne ABYX ITOCKOCTEH.
[Ipsimast B mpocTpaHCTBe.
B3anMHoe pacnionoxeHue npsMon U INIOCKOCTH.
Omnurnc. KanHonndeckoe ypaBHeHHE.
I'mnep6oira. Kanonndeckoe ypaBHEHHE.
[Tapabona. KanHoHn4eckoe ypaBHeHHE.
[ToBepxHocTH BpamieHus. [loBepxHOCTH BpallleHHs] BTOPOTO HOpsiKa.
Knaccugukanus noBepxHOCTeH BTOPOTo MOpsIIKa.
Brruncnenne mpeenoB 9UCIOBEIX OCIeI0BAaTEIFHOCTEH.
Brruncnenne npenenoB GyHKmiA. PackpbiTre pa3NTuYHBIX TUIIOB HEOIIPEIEICHHOCTEH.
UccnenoBanre QyHKIMA Ha HeNpepbIBHOCTh. HaxoskaeHue TOYeK paspbiBa U UX THIIOB.
Ompenenenue MPOU3BOAHON (YHKIIMH OJHOW TEepeMEHHOH. ['eoMeTpuuecKWii M MEXaHMUECKHH CMBICI

MIPOU3BOIHOM.

39.
40.
41.
42.

Brruucnenne nponsBoaHoi cioxxHol GyHKmn. Haxoxnenne nuddepenunana GyHKIUH.
HuddepenumpoBanue QyHKIMN 3aJaHHOM B HapaMeTPUUIECKOM BHJE U HESIBHOW (DYHKLIWU.
Brrancnenne npon3BoAHIX u AU (epeHaaoB BEICIIAX MOPSIKOB.

HccnenoBanne QyHKIMIA ¢ TOMOIIBIO IPOU3BOAHBIX U ACKM3HOE [TOCTPOEHUE IPahuKOB.

Tumnosoe NMPAKTUY€CCKOE 3aJaHUE

1. Hccnenosars CJIY Ha coBMECTUMOCTB ¥ MOMOIBIO NpaBuia Kpamepa
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17 2|3
35 1[5
—2 5 -5|-4

2. BrBectn YPaBHCHUC TCOMETPHUUCCKOTO MCCTa TOYCK, JIA KOTOPBIX OTHOIICHHUEC PACCTOAHUA OO

touku F(-4,0) K paccrosHuio 10 npsimont 4x + 25y = 0 paBHO % .

2 cemecTp

. [lepBooOpaznas ¢pynknms. HeonpenenéHHBIN HHTETPAT U €r0 CBOHCTBA.

. OCHOBHBIE METOIbI UHTEIPHUPOBAHHSI.

. Paznoyxenne panmoHabHBIX Ipodelt Ha mpocTeitme.

. HTerpupoBanue npocreinmx qpooeii.

. UaTerpupoBanme nppanroHaaIbHBIX (yHKIIHHN.

. lHTerpupoBanne TPUrOHOMETPHUYECKUX (DYHKITHH.

. 3ama4n, MPUBOASIINE K MOHITHIO ONpeeNéHHOro nHTerpana. OnpeaeneHue.

0 3 N AW

. MeTtoap! penieHust onpeienéHHoro HHTerpana.

9. CBoiicTBa OIpeeIIEHHOTO HHTETPAa.

11. HecoOcTBEeHHBIE UHTETPABI.

12. T'eomeTpruecKue MPHIIIOKESHUS ONIPESIIEHHOTO HHTETpaa.

13. ®usnyeckue NpUIOKEHUs OMPENIETIEHHOTO HHTETpala.

14. ®yHKIMSA MHOTHX TTepeMeHHBIX. OCHOBHBIC MOHSTHS (OTpeAeTeHre, 00JIacTh ONpeIesieH s, 001acTh
3Ha4eHUs, rpad K, NOBeIeHHE QYHKIIHNN).

15. YacTHbIe MPOU3BOAHBIE IEPBOTO M BTOPOTO MOPSIAKOB (D)YHKIIMH MHOTHX IT€PEMEHHBIX.
16. I[Ipon3BoiHBIE BBICIIMX MOPSIKOB (DYHKIIMH MHOTHX ITEPEMEHHBIX.

17. Anddepeniman GyHKIINIT MHOTUX TIEPEMEHHBIX, IEPBOTO M BBICIINX ITOPSIKOB.

18. UccnenoBanue pyHKIMU MHOTHX ITEPEMEHHBIX Ha 3KCTPEMYM.

Tumnosoe MpaKTH4YeCKoe 3a/laHue

o - 2
1. Brruncnuts HUHTCrpal OT TPUTOHOMETPUICCKOU q)YHKHI/II/I ISIH de
2. BBILH/ICJH/ITI) OHpeI[eJIeHHLIf;I HHTera.H, HCHOHB:‘}yH pa3JIO)KeHI/Ie B pSIZ[ HOIIBIHTeraHBHOfI
1 1

byukmun (¢ Tounoctsio 110 0,001).

3 cemecTp
1. OcHOBHbIE TMOHATHS TeOpUH IUPPEepeHIHANBHBIX YpaBHEHUHA. 3afauu, npuBoAsume K auddepeHnnansHpIM
YpaBHEHUSIM.
2. Tpocreitmue nuddepeHraibHbie ypaBHEHUS.
YpaBHEeHUs ¢ pa3aeIOIIMMU IEPEMEHHBIMH.
OpHOpOIHBIE YpaBHEHUSL.
JluHeliHble ypaBHEHUS.
VYpasuenue bepryinu.
YpaBHeHUs B OJHBIX AU(depeHIranax.

® N9 v W

JuddepeHunansHple ypaBHEHHs IEPBBIX MOPsAKOB. OOIINE MTOHATHS.

9. HeonHoponHble TUHENHBIE YPaBHEHUSI.

10. MeTox BapHanuy IOCTOSHHBIX I JIMHEHHBIX HEOTHOPOIHBIX YPaBHEHUH N-TO MOPsIKa.

11. OnHopoaHble nuHeiHbIe qUpGepeHInanbHbIe YPaBHEHUS ¢ MOCTOSHHBIME Kod(duumenTamu. Ciydail pa3iugHbIX
BEILIECTBEHHBIX KOPHEH XapaKTepUCTHYECKOTO yPaBHEHUS.

12. OgHopoaHbIe NHuHEHHbIe An(depeHInaTbHbIE YPaBHEHHS ¢ TOCTOSTHHBIMU K03 ¢uunentamu. Cirydail KOMIIEKCHBIX
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KOpHEH XapaKTepUCTHUECKOTO ypaBHEHHUSI.
13. OmHopoaHble JIMHEHHBIE MuddepeHINaTbHbIe YPaBHEHUS C TOCTOSHHBIMU Ko3(dduimentamu. Cirydail KpaTHBIX
KOpHEH XapaKTepUCTHYECKOTO ypaBHEHHUSI.
14. HeomHOpOMHBIE THHEHHBIC AuddepeHInaNbHbIe YPaBHEHHUS C TOCTOSTHHBIMA K03 uiimenTamu.
15. Ywucnossie paasl. OCHOBHBIE TOHATHS.
16. HeoOxoauMEbIi MpU3HAK CXOAUMOCTH TIOJIOKUTEIIEHOTO YHCIOBOTO PSIIa.
17. JloctaTo4HbBIE MPU3HAKH CXOANMOCTH IOJIOKUTEIBHBIX YHCIOBBIX PAIOB.
18. 3nakonepeMeHHbIE YUCTIOBBIE psifibl. OCHOBHBIEC TOHATUA. [IpU3HAKK CXOAMMOCTH.
19. ®dyaxrmuoHansHbIE psAabl. OCHOBHBIE TOHATHSL.
20. Crenennsie psapl. Bumsl. OCHOBHBIE TOHITHA. Pamuyc 1 0071acTh CXOMUMOCTH CTETIEHHOTO PSJa.

21. OcHOBHBIE TIOHATHUS TEOPHU BEPOATHOCTEH.

22. CnyyaiiHble COOBITHS M JICHCTBUS HAJl HUMU.

23. Knaccuueckoe omnpeneneHre BeposTHOCTH.

24. T'eomeTpHruecKkoe onpeieleHue BEpOATHOCTH.

25. TeopeMa CIOXKEHUS BEPOSTHOCTEN.

26. TeopeMa yMHOXKEHUsI BEpOSITHOCTEH.

27. ®opmyna baiieca

28. ®opmyIa MOITHOH BEPOSITHOCTH.

29. Cxema beprymm.

30. JlokampHas ¥ HHTETpaiIbHOS TeopeMa Jlammacca.

31. HauBeposTHeiiIee YUCIO HACTYIUICHHUS COOBITHS

32. JluckpeTHas ciiydyaiiHas BEeNUYHHA, €€ 3aKOH pacIlpeesieH s BEPOATHOCTEH U YHCIOBHIE
33. XapaKTEepUCTHKH.

34. T'eomerpuueckoe pacmpeneienue. YucnoBble XapakTepPUCTUKH.
35. bunoMuansHOe pacnpeneneHue. HucaoBble XapakTepUCTUKH.
36. Pacnpenenenue ITyaccona.UncnoBble XapakTEpUCTUKU.

37. HenpepsiBHas citydaifHas BEJIMUYHHA, €€ IUIOTHOCTD PACIIpeesIeHNs] BEPOSITHOCTEH H
38. 4uCnOBBIE XapaKTEPUCTUKU.

39. HopmanbsHoe pacnpenenenue. HucaoBble XapaKTepUCTUKH.

40. TloxazarenpHOe pacmpeneneHue. YncmoBble XapaKTePUCTHKH.
41. PaBHOMepHOe pactpeneneHne. UNCIoBbIe XapaKTePUCTHKH.

Tumnosoe NMpaKTH4Y€eCKOoE 3aJlaHUE

1. PemmTe ypaBHEHHE METOIOM Bapualllu MOCTOsHHOMA: y'' + 3y’ + 2y = T
2. B rpynne ctyneHToB 12 roHomei u 8 aeBymek. Dk3aMeH 110 MaTeMaTUKe CAACT, Kak npasuno, 70 % roHomel u 80
% neBymiek. HaliTu BEpOSITHOCTB TOTO, YTO MEPBBII UEIOBEK, BBIIEAIINN U3 ayTUTOPUH, CAACT IK3aMEH IO

MaTCMaTHKCE.

Kpurtepun ouenku:

KosunuyecTBo
KoMmeTeHInu XapakTepucTuKka 0TBETa Ha TEOPeTHYECKHIA BONIPOC Ha0paHHBIX
/ BBINOJIHEHUS] MIPAKTHYECKOT0 3aaHusl 0aJL10B
VK-1.1 JlaH nomnHbIN, pa3BepHYTHIN OTBET HA IIOCTABJICHHBIM
-ananuzupyem npod/zeMHy;O cumya-yuro Kax BOIIPOC, MMOKa3zaHa COBOKYITHOCTb OCO3HAHHBIX 3HAHMUI
cucmemy, viA6IAA ee COC-MasnAowue u M0 TUCIUIUINHE, T10Ka3aTeIbHO PACKPBIThl OCHOBHBIE
CBA3U MEHCOY HUMU, TMOJIOKEHUS BOIIPOCOB; B OTBETE MPOCIECIKUBACTCS
YeTKasl CTPYKTYpa, JIOTUYECKasi MOCIEA0BATENbHOCTD,
OTpa’karollasi CyIIHOCTb PACKPBIBAEMBIX TOHATUIA, 9-10 6.

Teopuil. 3HaHWE 110 MIPEAMETY IEMOHCTPUPYETCS Ha
(hoHE TOHMMAHUS €T0 B CHCTEME JTaHHOW HAyKH U
MEXIUCIUIUTMHAPHBIX CBA3€H. MOTyT OBITh IOITYIIEHBI
HEJIOYEThl B ONPE/ICNICHUH NTOHATHH, UCTIPABJICHHBIE
CTYJIEHTOM CaMOCTOSITEIILHO B TPOLIECCE OTBETA.

JlaH nomnHbIN, pa3BepHYTHIN OTBET Ha IIOCTABJICHHBIH

BOIIPOC, IOKa3aHO YMEHUE BBIJICIUTh CYyIIE€CTBEHHBIE U
HECYILECTBEHHBIE IIPU3HAKU, IIPUYNHHO-CIIEICTBEHHbIE 7-8 0.
OIIK-14.7 cBs3u. OTBET YETKO CTPYKTYpUPOBaH, JOTrMUeH. MoryT
-OeMOHcmpupyem bazoevie 3HaHUA 6 061ACMU | GBITH JONYIICHBI 2-3 HETOYHOCTHU MJIM HE3HAUNTEIHLHBIE
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ecmecm-6eHHOHAYYHbIX OUCYUNTUH # | OIIMOKH, UCTIPABJICHHBIE CTYIEHTOM C IIOMOIIBIO
20MOBHOCb — UCHOTBL306ANTD OCHOGHble | TIPEeToaBaTelsl.
NOJOJCEHUS U 3aKOHbL Mamemamuku, gusu-xu | JlaH HeMOCTATOYHO MONHBIH U HEJOCTATOYHO
u Xumuu 8 npogec-cuonanvHoll | pasBepHyThI 0TBET. JIOTMKa U MOCIIEA0BATEIBHOCTD
OesmenbHOCmY, NPUMeHAms UX 6 meope- | W3JIOKEHUsI UMEIOT HapyIeHus. J[OmyeHbl OIUOKY B
MUYecKux u 9KCNEePUMEH-MAbHbIX | PACKPBITUH MOHATUH, YIIOTPeOICHUN TEPMHHOB.
UCCNe00BAHUAX CTyIeHT He CITOCOOEH CaMOCTOSTEIBHO BBIICITUTD 5-6 0.
CYIIECTBEHHBIE ¥ HECYIIECTBEHHbIE TIPU3HAKU U
MIPUYNHHO-CIIEJICTBEHHBIE CBSA3H. B oTBeTe
OTCYTCTBYIOT BBIBOJIBI. Y MEHHE PAaCKPBITh 3HAUCHHE
0000IIIEHHBIX 3HAHUN HE MTOKAa3aHO.
OtBet mpeacTaBiseT co00H pa3pO3HEHHBIC 3HAHUS C
CYILECTBEHHBIMH OLIMOKaMH 10 BOIIPOCY.
[IpucyTcTBYIOT hparMeHTapHOCTh, HETIOTUYHOCTh
n3noxeHus. CTyIeHT He OCO3HAEeT CBS3b
00CyXIaeMoro Bompoca rno OuieTy ¢ IpyrumMu
00beKTaMU TUCUUILTHHBL. OTCYTCTBYIOT BBIBO/IBI,
KOHKPETH3aIMsl U JOKa3aTeIbHOCTh U3JIOKEHUSI. 06
JlonoNHUTENbHBIE U YTOYHSIOIINE BOTIPOCHI ’
TIpenoaBaTess He MPUBOT K KOPPEKIIMN OTBETa
CTyJIeHTA.
unu
OTBeT Ha BONPOC HOJIHOCTHIO OTCYTCTBYET
unu
OTka3 ot oTBeTa
VK-1.1 IIpakTryeckoe 3a1aHuE BBIIOJIHEHO, BEPHO,
-aHaausupyem npoOIeMHYI0 CUMya-yuio Kax | OTCYTCTBYIOT OIIMOKU Pa3IMYHBIX TUIIOB. MOTYT OBITh
cucmemy, 8blABIAS ee COC-MaAGIAIoUUe U JOTIYIIEHBI HeIOYeTHI B ONPEeIeHUH OHATHH, 9-10 6.
CBA3U MEHCOY HUMU, UCIIPaBJICHHBIE CTYJEHTOM CaMOCTOSITEILHO B
npolecce OTBETa.
[IpakTHueckoe 3a1anue BHIOJIHEHO B IOJTHOM 00bEMe. 786
JonyieHnanesHauuTesbHas OMNOKa. )
Jlomy1ieHp! HECKOJIBKO HE3HAYUTENLHBIX OIINO0K 566
pa3INYHBIX THIIOB.
JonyeHs! 3HaYNTeIbHBIE OMINOKY. J[oTIoTHNTEIbHBIE
1 YTOYHSIOIIME BOTIPOCHI ITPENOAABATENs HE IPUBOIST
K KOPPEKILH OTBETa CTY/ICHTA.
unu
OITK-14.7 BEInonHeHNE TPaKTHYECKOTO 3a1aHHs TOJTHOCTHIO
HEBEPHO, OTCYTCTBYET
-0eMoHCcmpupyem 6a3o8vie 3HaAHUs 8 0OaacCmU
ecmecm-6eHHOHAY YHBIXOUCYUNTIUH u 06.
20MOBHOCb  UCHOTBL306AND OCHOBHble
NONOXHCEHUA U 3AKOHbI MAMEMAMUKU, Qu3u-Ku
u Xumuu 8 npogec-cuoHaIbHOT
0esIMeNbHOCY, NPUMEHANb UX 6 Imeope-
MuyecKux u 9KCHEPUMEH-TNATLHBIX
uccnedo8anusx
6.3. MeTonnueckune MaTepuaJibl, ONpee/siiolue Mpoue1ypbl OeHUBAHUSA
XapakTepuCTHKH MPOLEAYPHI
Bun npoueaypsr DK3aMeH
enp mporenypsl BBISIBUTH CTereHb copmupoBannoctd komnerenimid YK-1, OIMK-14
JlokasbHbIe aKTBI By3a, | Ilono)keHne O MPOBEIEHUH TEKYIIEro KOHTPOJA yCIEBAEMOCTH M IIPOMEKYTOUHOM
pernamMeHTHpylolume — npoBejeHue | arrecraiuu oOyvaroumxcs CBOY, Bepcus 3.0, yrBepxkaeHo pexktopom CBOY
HpOoLEeTyPHI 19.02.2019 1.
[Tonosxenue o 6ayutbHO-pedTHHIOBOM cucteme B CBDY Bepcus 4.0,yTBepKIcHO
21.02.2018 1.
CyObeKThl, Ha KOTOPBIX HalpaBlieHa | CTYIEHTH 1,2 Kypca crienuaiurera
Tpoueaypa
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[epuon npoBeaeHNs NpOLEAYPHI

SUMHSIS ¥ JICTHSS OK3aMCHallMOHHas CCCCUH

TpebGoBaHus K TOMEIIEHHSIM U
MaTepHaIbHO-TEXHUYECKIM
CpeIcTBaM

TpeboBanust k 0aHKy OLICHOYHBIX
CpEICTB

Onucanue NpoBeACHUS MPOLEAYPbI

OKk3aMeH MpUHMMAeTcsl B YCTHOH (opMe 1o OwiieraM WM B TecTOBOH (opme.
DK3aMeHaIMOHHBINA OWIIET M0 AUCIMIUINHE BKIIFOYAET OAMHTEOPETUIYECKUH BOIIPOC U
JIBa TMpaKkTHYecKux 3amanus. Mmum He Oojee 25 TecTOBBIX BOMPOCOB. Bpems Ha
MOATrOTOBKY — 1 akajeMHuecKuii yac.

[IIxanb! OLlEeHUBAHUS PE3YJILTAaTOB

[ITkana olieHUBaHUs pe3yabTATOB NpuBeaeHa B 1.6.1. PII/L.

PesynbraTsl npoueaypsl

B pesynbrare cnaum Bcex 3amanuii ans CPC crynenty HeoOxomumo HaOpath 45
0aJy10B, YTOOBI OBITH TOMYIICHHBIM K 9K3aMEHY.
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7. IlepeyeHb OCHOBHOM M IONOJHHUTEJIbHON y4eOHOM JIUTEPATYPhl, HEOOXOAUMOM s
OCBOEHHS THCHUILINHBI

OJNeKTpOHHBIE
ABTOp, Ha3BaHUE, MECTO U3/IaHUs, HBb CBOY, HIB/IAHMA TOHIA
o Hamnune JIOCTyMa K
W3JaTeIbCTBO, TOM U3IaHHs yICOHOM kadenpanpHas Komn-Bo
Ne rpucda, BUI pecypey
JUTEPATYPhI, BUA U XapaKTEPUCTHKA OubnHoTEeKa U KOJ-BO CTYACHTO
rpucda (HanMeHOBaHUE
WHBIX HH(OPMAIIMOHHBIX PECYPCOB 9K3EMILTIAPOB SBC, B B
CB®Y)
OcHOBHas JUTEeparypa
1 [lunaues, B. C., 3agauHuk 1o BhICIICH PEKOMEHA0BaHO 20
MaTeMaTuke: y4ue0.1mocodue s M-BoM
By30BM.: Bricu. mik., 2004 49
00pa3oBaHus U
Hayku PO
2 Hanko, I1. E., TTorios, A. I".Beiciias Homymeno M- 20
MaTEMATUKA B YIPAKHEHUSX U 33[a98X: | povmrrer o
yueb.1mmocobue i BTy30B: B 2 4.M.: 49
OHUKC: Mup u O6pasosanue, 1996 . cpel.cie.
o0Opa3oBaHUs
IMucemennsiit [1.T. KoncnekT nekuuii mo 20
BEICIIICH MaTeMaTuke: y4aeb.mocodue / 26
ITucemennsiit J.T. - 3-e u3g., U.2. —
Mocksa: Atipuc - ITpecc, —252 c. 1
IMucemennsiit [I.T. Koncnekr neknuii mo 20
BBICIIICH MaTeMaTHKe: yue0.mocooue / 27
ITucemennsriit J.T. - 3-e u3a., U.1. —
Mockaa: Aiipuc - Ilpecc, — 252 c.
[lunaues, B. C. Bricmias MaremaTuka : URL: 20
yueOHoe nmocoOue ajst By30B / https://urait.ru/b
B. C. lllumayeB. — 8-¢ u3f., nepepad. u code/488662
non. — MockBa : M3aatenscTBo
IOpaiir, 2022. — 447 c.
JlononHuTeNbHAS TNTEpaTypa
1 I'mypman B.E. PykoBoacTso k pemenuto | PexomennoBaHo 20
3a71a4 10 TEOPUH BEPOSITHOCTEH U MHUHHCTEPCTBO
MaTeMaTHYECKOM CTATUCTHKE: YUeOHOE M 0GpazoBaHHs
mocobue as By30B/ ['mypman B.E. - 5-¢ 25

u3n., crep. - Mocka: Beicinas mkona,
2000. - 400 c.

PO

MeToanyeckue pa3padoTku By3a

1.

(p) AT'Y, 2001. — 32 3k3.

WHIVBHyaJTbHBIC 331aHUA K Kypcy «MaremMaTukay st CTYACHTOB HHKECHEPHBIX
cneuuanbHoctelt - Heprourpu: TU (¢) AT'Y, 2010. — 40 5k3..

[TonoBa A.M. MeToaunueckue yKkazaHus K pereHuto nupdepeHuuanbHbix ypaBaeHui. — TU

Camoxuna B.M. Boponosa O.I1. KpuBsie BTOporo nopsiaka: METOAUYECKHE yKa3aHUS U
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8. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHHMKANMOHHOM ceTn « UHTEepHeT» (1as1ee
CeTb-I/IHTepHeT), H606XOIII/IMI)IX AJIA OCBOCHMA JUCHUIIJIMHBI
1) Topranm Math.ru: Oubnuoreka, wMenuareka, OJMMIIMAJABL, 3aJa4yl, HAy4YHbIE IIKOJBI,HCTOPHUS
maremarukuhttp://www.math.ru
2) MoOCKOBCKHI1 IEHTP HEMIPEPbIBHOTO MaTeMaTHuecKoro oopazoBanus http:/www.mccme.ru
3) TlpukiagHas MaTeMaTHKa: CIPAaBOYHHUK MaTeMaTHYECKHX (DOPMYI, MPUMEPhI M 3a/1aud C PEUICHUSIMH
http://www.pm298.ru

9. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI1 /ISl OCYIIeCTBJICHUS
o0pa30BaTe/IbHOIO NpoLecca 1o JHCUHUIIINHE

Ne Buabl yueoHsbIx HaumeHoBaHue ayuTopuii,
- % Ilepeuens o0opyaoBanus
n/n 3aHATHI Ka0MHeTOB, 1a0opaTopuii M np.
1 JlekunonHbIE 3aHATHSA MynsTUMe IMAHBIA KaOUHET WHTEPaKTUBHAsS 10CKa, HOYTOYK,
) MYJIBTUMEIUIHBINA IPOEKTOP
2. | Hoagroroska k CPC Ka6uner mma CPC Ne 201 KomneroTep, 1OCTYI K HHTEPHET

10. [lepeyenp HHPOPMALMOHHBIX TEXHOJIOTHii, HCIOIb3yeMBIX IIPU OCYIIECTBJIEHUH 00Pa30BaTEIbHOIO NpoLecca
MO AUCHUIINHE, BKJII0Yasi NepedyeHb MPOrpaMMHOro odecneyeHnsi i NHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
10.1. TTepeuens HHPOPMAITMOHHBIX TEXHOJIOTUH, HCIIOIB3yEMBIX IIPH OCYIIIECTBICHUH 00pa30BaTEIBHOTO MpoIiecca Mo
JTUCTIMTUIAHE?

Ilpm  ocymecTBaeHMH  00pa30BaTEIBHOrO  Ipollecca 10  AUCHUIUIMHE  UCIOJB3YIOTCS  CIEAYIOIIUE
MH(OPMaLMOHHBIC TEXHOJIOTHH:

o UCIIONB30BaHUE HA 3aHATHAX OSIEKTPOHHBIX H3JAHUHM (YTEHHE JIeKIMIl ¢ HCIONb30BaHMEM Claif-
Mpe3eHTaIMH, JIEKTPOHHOT0 yueOHOTo mocoOust), BUeo- 1 ayauoMartepranoB (uepe3 HTepHer);
OpTaHM3aIysl B3aUMO/ICHCTBUS ¢ 00YUYaIOIIUMUCS MTOCPEACTBOM 31eKTpoHHOH mouTsl 1 COJJOMoodle.

10.2. TTepeueHb MpOrpaMMHOTO 0OECTICUCHHS
-MSWORD, MSPowerPoint.

10.3. TlepeueHs HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
He ucnone3yrores.

B nepeune MOTYT GbITh yKa3aHbl Takue MH(QOPMAIMOHHBIE TEXHOJOTUH, KAK HCIONb30BAHME HA 3AHSATUAX AJEKTPOHHBIX U3JIaHUH (YTEHHE JNeKIuil ¢
HCIIONBE30BaHUEM CIaiJ-Ipe3eHTali, dJIEKTPOHHOrO Kypca JeKIMil, rpaduueckux OOBEKTOB, BHJIEO- ayIHMo- MaTepuanoB (uepe3 HHTepHer),
BUPTYQJIbHBIX J1a0OpaTOpPHi, MPAKTHKYMOB), CIICHUAIH3HPOBAHHBIX M OQHCHBIX MPOrpamMM, MHQOPMALMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JaHHBIX,
OpraHH3anys B3aUMOJEHCTBUS ¢ 00yJaIOMUMUCS IOCPEICTBOM dIEKTPOHHOH MOYTH, popyMoB, IHTepHET-TpymI, CKallll, 9aTbl, BUACOKOH(EPEHIICBA3b,
KOMIIBIOTEPHOE TECTHPOBAHHE, IMCTAHIMOHHBIC 3aHATHS (OJIMMIIMAJABI, KOH(pepeHIUH), BeOWHap (CeMHHAp, OpraHM30BaHHBIM uepe3 HHTepHer),
HOJIFOTOBKA IIPOEKTOB CUCIIOIB30BAHNEM 3JIEKTPOHHOTO O(rca MM 000JI0UKH) U T.II.
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b1.b.14 MartemaTnka
YueOHbIN BueceHnHble U3MEHEHUS [IpenonaBarens [IpoToxoin 3acenanust
ron (®HO) BBIITY CKaIOIIEH
kadeapri(naTa,Homep),
®UO 3aB.xadenpoit,
MOJIKCh

B mabnuye yxazvieaemcs monvko xapaxmep usmeHnenull (Hanpumep, usmMenenue memol, CRUCKA UCIMOYHUKO8 NO meMe Ulu
memam, CpeoCcme NPOMeNCYMOUHO20 KOHMPOs) C yKazauuem NyHKmog paboueti npoecpammel. Camo codepoicanue
UBMEHeHUll OPOPMASAEMCS NPUTLOANCEHUEM RO CKBOZHOU HYMePayul.
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