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1. AHHOTALUSA
K paboueil mporpamMme JUCIUATUTHHBL
b1.0.14 MartemaTuka
Tpyooemxocmu 14 3.e.

1.1. Ilesb 0cBOEHMS U KPATKOE COAEPKAHME AU CHHUILTHHbI

Llenvio ocBoeHus aucuuIUIMHBL "Matemaruka" sBIS€TCS IOJydyeHHe O0a30BBIX 3HAHUM 1O BCEM
MOJYJISIM, BXOZSIIUM B JaHHYIO IUCUUIUIMHY, OOy4YeHUE CTYAEHTOB 00leMaTeMaTHYeCKOl KylbType
(YMeTb JIOTMUYECKH MBICIUTDh, MPOBOJIUTH JIOKA3aTENLCTBA OCHOBHBIX YTBEP)KICHHH, yCTaHABIMBATh
JIOTHYECKHE CBSA3H MEXKAY NOHATUAMHU, IPUMEHSATh MOJTYUYEHHbIE 3HAHUS JIJIS1 pELICHUS alredpandecKkux
3a/1a4 U 3a/1a4, CBSA3aHHBIX C IPHJIOKEHUSIMHA MAaTEMaTUUYECKUX METOIOB).

Kpamrxoe cooeparcanue oucyunaunol.

Oynkuus ogHoW nepemeHHoil. ['paduku snemeHtapHbiXx (yHKIMA. Matpunpsl. Onpenenureny.
Cucrembl TMHEWHBIX ypaBHeHull. KommiekcHble uncna u aeictBus Hag HUMU. Bektopsl. CkansipHoe,
BEKTOPHOE U CMEIIaHHOE Npou3BeneHue. Kpusbie nepBoro u Broporo nopsnaka. IlonspHas cucrema

koopauHat.  lloBepxHoctm  BTOporo  mopsanka.  IlepBeli W BTOpOM  KIIACCHMYECKHE
npeznensl. luddepennnpoBanue GpyHkuuu oHoi nepeMeHHol. MccnenoBanue U noctpoeHue rpapuka
C TnoMolpl npous3BoaHoM.HeonpeneneHHbIi U onpenenéHHelii  uHTErpansl.lIpunoxkenns

onpeaenéHHoro naTerpana. OyHKIIMN MHOTUX epeMeHHbIX. [luddepeHnnpoBanre 1 HHTETPUPOBAHHE.
Teopus psanos. ubdepenunansupie ypaBHenus I, II u Boicimx mopsimkoB. Teopusi BeposiTHOCTEH U
MaremMaTuyecKasl CTaTUCTUKA

1.2. Ilepevyenp MJIAHMPYEMBbIX Pe3yJIbTATOB 00yYeHHS IO JUCHHUIINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHUsI 00pa30BaTe/bHON MPOrpaMMbl

HanmenoBanue IInanupyemsie OrneHoYHbIe
KaTeropuu (rpynum,l) pe3yIabTaThI HanMeHoBaHe cpencTaa
KOMITCTEHIINH OCBOEHUS
HpOFpaMMBI WHIIUKATOpa [Tnanupyemsble pe3yabTaThl
JIOCTHKEHUSI 00yd4eHUsl 10 AUCLUTUINHE
(conmepxanue u N
KO KOMITETEHIINH
KOMTICTCHIIHI)
VYHuBepcanbHast VK-1 VK-1.1 3namo: Brimonuenue
KOMITETCHIHS -crIoco0eH -aHATM3UPYET 0COBEHHOCTH CHCTEMHOro | 3a7aHHuH Ha
OCYIIECTBIISTH NPOOIEMHYIO CUTYa- | i KPUTHYECKOTO MPaKTHYECKUX
CucremHoe U | KPUTHYECKUH LU0 KaK CHCTEMY, MBIILIEHHUS 3aHATHAX
KPUTHYECKOE MBIIIJICHUE aHaIM3 Ipoo- BBISIBIISAS €€ COC- METO/IbI TIOCTAHOBKHU H TectupoBanne
JEMHBIX TaBIIIOIINE U CBA3H pelueHns 3a1a4 ITposepka
cuTyauui Ha MEXIYy HUMU; MpaBuJia JOKa3aTeNbCTBA U PTP
OCHOBE OIIPOBEPIKEHUS CyXKeHMIT | JK3aMCH
CHCTEMHOT'O B Hay4HOIA,
1oAxona, Belpa- npodecCHOHaNBEHON 1
OaTbIBaTh MTOBCETHEBHOM MPAaKTHKE
CTpaTeruio N
Jeic-TBHH BEIOMpATH
WH(pOPMAIOHHEIE
pecypcsl IS IIOMCKa
nH(OpMAaIIVH B
COOTBETCTBHH C
MIOCTABJICHHOH 3a1auei
OLIEHUBATh COOTBETCTBUE
BBIOpPAaHHOTO
MH(POPMAMOHHOTO
pecypca KpuTepHusiM
TIOJTHOTHI ¥ @y TEeHTUYHOCTH
CHCTEMaTHU3HPOBAThH
0OHapyKEHHYIO
nHOpPMAITHIO B




COOTBETCTBHHU C
TpeOOBAHUSAMU U
YCIIOBHUSIMU TIOCTaBIICHHOMN
3aa4n

BBISIBIISITh CUCTEMHBIC
CBSI3U MEXK]Y M3y4aeMbIMU
SIBIICHUSIMH, TTPOLIECCAMHU
1/uni 00bEKTaMHu Ha
OCHOBE IIPUHATON
napajiurMbl

HaXoauThb, KPUTUYCCKU
aQHAJIM3MUPOBATh U
KOHTEKCTHO 00pabaThIBaTh
nH(OpMaIHIO,
HEOOXOAUMYFO IS
pEIICHUS TOCTaBICHHOM
3aa4u

pUMEHSTH procodekuit
1 OOIIeHAYIHBII
MOHATUIHBIN anmapaTel U
METOJIbI B
poheCCHOHATIBHON
JIeITeILHOCTH

Bnaoemuw:

METO/IaMH TIOMCKa,
KPUTHYCCKOTO aHAJIH3a U
CHHTE3a HHPOPMALUU
METOJ/IOM CHCTEMHOTO
MOJIX0/Ia JJISl PELICHUSI
MOCTABICHHBIX 33/1a4
HaBBIKAMH apTryMEHTAIHH
BBIBOJIOB U CY)K/ICHH, B
TOM YHUCJIE C IPUMCHCHUEM
¢dunocoperoro
TIOHATUIHOTO anmnapara

Ob61enpodeccuoHaNbHBIC
KOMITETEH MU

OIIK-14
-criocobeH
paspabaTbiBaTh
MPOEKTHBIC
MHHOBAIIMOHHBIE
PpelIeHus 1Mo
JKCILUTyaTa-
IIMOHHOM
pasBejke,
JIOOBIYE,
nepepaboTke
TBEPIBIX M10JIE3-
HBIX
HCKOIAaeMBIX,
CTPOU-TENILCTBY
U 3KCIUTyaTaluu
MOA3EMHBIX
00BEKTOB

OIIK-14.7

-IEMOHCTPUPYET
0a30BbIE 3HAHUS B
00J1acTH
eCTeCTBeHHOHay‘IHI)IX
JUCHUIIINH U
TOTOBHOCTH
HCIIOJIE30BAaTh
OCHOBHEIE TIOJI0KEHUS
M 3aKOHEBI
MaTeMaTHKH, GU3n-KU
¥ XUMHH B TIpodec-
CHOHAJILHON
JIEATENBHOCTH,
NPUMEHSTh X B
TeOpe-TH‘IeCKI/IX nu
3KCHepI/IMeH-TaJ'H)HI)IX
HUCCJICOOBAHUAX

3uamo:

-OCHOBEI GbyHKIIH
HECKOJIBKUX IEPEMEHHBIX,
TEOpUH GbyHKIMIA
KOMILIEKCHOT'O

MIEPEMEHHOT O, TEOpHH
PpAIOB, TEOpHHU
i bepeHIMATBHBIX
ypaBHEHUH, TEOpHH
BEPOSATHOCTEM u
MaTeMaTH4YeCKOH
CTaTHCTHKH;

Ymems:

-TIPUMEHATH
COOTBETCTBYIOLIMIL

MaTeMaTH4eCKUi amnmnapar,
METO-]TbI aHanu3a u
MOJIEITUPOBAHMS,
TEOPETUYECKOTO u
SKCIEPUMEH-TAIBHOTO
HCCIeI0BaHUS
peleHuu

PO eCCHOHATHHBIX
3amaa%

Braoemu:

-HaBBIKaMH
TEOPETUYECKOTO u

npu

Brmonnenue
3a/1aHUi Ha
MPaKTUYECKUX
3aHATHUSAX
TectupoBanue
[IpoBepka
PI'P

DK3aMeH




IKCIIEPUMECHTAIBHOTO
HCCIIE0-BaHusl  O00OBEKTOB
npogecCro-HaTbHOM

JCATCIIBHOCTHU C
MNPUMCHCHUEM MCTOOOB
MaTE€MaTUuKHU

1.3. MecTO JUCUMIIIMHBI B CTPYKTYpPe 00pa30BaTeILHON NPOTrPaAMMBbI

Nunekc HaumeHnoBanue Cemectp WNHaekchl 1 HAaMMEHOBAaHUS YY€OHBIX TUCIUTUINH
JIUCLUIUIMHBL U3yde-Hus (Moxmyneit), IpakTHK
Ha KOTOPBIE OTIUPAETCSI JUTSI KOTOPBIX COJIepIKaHne
coJiepxKaHue TaHHON JTAaHHOW TUCLUIUTHHBI (MOJTYJIs)
JUCIMILIAHBI (MOJTYJIsI) BBICTYIIAET ONMOPOH
b1.0.14 Maremaruka 1,2,3 3HaHUs, yMEHUS U b1.0.15 ®uzuka

KOMIICTCHIIHH, IOy~
YCHHBICOOYIaIOIIH-MUCS
B CpeHEM
0011e00p30BaTEIH-HOM
y4eOHOM 3aBe-JCHUN

b2.B.03(H)
[IpousBoacTBEHHAS MPAKTHKA:
Hayuno-uccnenoBarensckas
pabota

B3.01(JT)

BrIinonHeHue, MOATOTOBKA K
MPOLEAYPE 3ALIUTHI U 3aIUTa
BBIIIYCKHOM
KBaIM(UKAIMOHHOM paboThI

1.3. SI3bIk npenogaBaHusi: PyCCKUIA.




2. O0beM AUCHHMILVIMHBIB 324eTHBIX ¢IMHUIAX € YKa3aHHEM KOJIMYeCTBA aKaJeMHYeCKUX 4YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aroLmuXxcs ¢ npemnoaasareseM (Mo BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSAITEJIbHYI0 PA00Ty 00yYAK0IIHUXCS

Brinucka u3 yqe6Horo IjiaHa:

Kop v Ha3BaHWe TUCIUILIMHEI 10 Y4eOHOMY TUIaHY

b1.0.14 MaremaTuka

HK3aMeHa B yUeOHOM IJIaHe)

Kypc n3ydenus 1,2
CemecTp(bl) U3y4YEHHUS 1,2,3
dopma MpOMEKyTOYHOU aTTecTaluu (3a4eT/9K3aMeH) Dk3aMeH/ 9K3aMeH/ HK3aMeH
PI'P, cemecTp BBINIOJTHEHHS 1,2,3
Tpynoemkocts (B 3ET) 14 3ET
Tpynoemkoctsb (B yacax) (cymma ctpok Nel,2,3), B T.4.: 504
Nel.  KourakTtHass  paGora  oOyuawmmxes ¢ | OObem ayuTOpHOH Br.u. c
npenoaasareneM (KP), B yacax: paboThl, IIPUMEHEHNUEM
B Yacax JOT umu D0, B
qacax
O6beM pabotsl (B yacax) (1.1.+1.2.+1.3.): 77/51/74 -
1.1. 3aHsATHS IEKIMOHHOTO TUIA (JIEKLIHUHU) 36/16/36 -
1.2. 3aHaTHS CEMMHAPCKOTO THIA, BCETO, B T.4.: - -
- CEMHUHAPBI (TpakTHYecKue 3aHITHS, 36/32/36 -
KOJUJIOKBUYMBIH T.I1.)
- 1abopaToOpHBIC PAOOTHI - -
- PAKTUKYMBI - -
1.3. KCP (KOHTpOIb CaMOCTOSITENBHOW pPabOTHI, 5/3/2 -
KOHCYJIbTAI1H)
Ne2. CamocrosTeabHas padora odyuyaromuxcsa (CPC) 112/66/43
(B yacax)
Ne3. KosmuyecTBO 4acoB Ha 3K3aMeH (IIpU HaJIU4YUU 27/27/27

1YKa3bIBa€TC$I, €CJIM B aHHOTallu 06p330BaTeHBHOI>'I IporpaMmsbl 10 NO3ULNHU «CBC,HGHI/I?I O MPUMEHCHNN OUCTAHIIUNOHHBIX

TEXHOJIOTHH U 3IEKTPOHHOTO 00yUYCHMS YKa3aH OTBET «J1ay.
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3. Coaep:xkanue TUCHHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM € YKa3aHHEM OTBEeIeHHOT0 HA HUX
KOJIMYeCTBA aKAJIeMUYeCKUX YACOB M BU/I0B Y4eOHbIX 3aHATHI
3.1. Pacnipeae/ieHue 4acoB IO pa3jejaM U BUIaM Y4eOHbIX 3aHATHIl

KonTakTHas pabora, B
gacax
Q | e Q
O 5490
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e Paz/ies M CHUILTHHBI g || 8,5 g5 5| Toew
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Jluneiinas anre6pa 1 46 | 8 8 30
2. |BexropHas anrebpa 1 34 | 6 6 22
3 AHQTUTHYECKAsi TCOMETPHs Ha IIOCKOCTH M | 4 1 8 8 D) 20
B IIPOCTPAHCTBE
4. |[Ipenen u HENPEPBHIBHOCTD 1 57 | 12 12 3 30
KoMIutekCHbIE uncia 1 14 | 2 2 10
Hroro 3a cemecTp| 1 189 | 36 36 5 112
6. |duddepeHnnanbHoe UCUUCIICHHUE 2 40 6 12 22
Heonpenenenuslii HHTErpa 2 45| 6 14 3 22
OnpeneneHHbI HHTETpa 2 32| 4 6 22
HToro 3a cemecTp 2 117 | 16 32 3 66
9. OYHKIIUA MHOTHX MTEPEMEHHBIX. 3 26 8 8 10
10. | luddepenunansueie ypaBHEHUS 3 30 | 10 10 10
11. | Teopus psanos 3 |34 |12 12 10
12. Teopus BEpOATHOCTEN U MaTEMaTUYECKas 3 7| 6 6 b 13
CTaTHCTHKA
HToro 3a cemecTp 3 117 | 36 36 2 43
Bceero | 1,2,3 | 504 | 88 104 17 | 214
3.2. Copepxanue TeM NPOrpaMMbl JHCHHUILIHHBI
Tema 1. JInneitnas aiareopa. Martpungsl. Onpenenuren. Cucremsl

TuHEeHHbIXypaBHEeHUH. OCHOBHBIC MOHATHSI. METOIbI BRIYUCIICHHS ONpeeNuTeNeii n-ro nopsaka.Panr
Matpulpl. Teopema o panre marpuibl.CUCTeMbl JTUHEHHBIX YpaBHEHUM..PelleHne cucteM JIMHEMHBIX
ypaBHeHull metonoMm ['aycca.Pemienne HeBBIpOKIAEHHBIX JIMHEWHBIX cucteM. @opmynsl Kpamepa.
Hesripoxxiennsie matpuilsl. O6patHas MaTpuia. MaTpUUHBIM METOA pEIIeHHsI HEBBIPOXKICHHBIX
JIMHEHHBIX CUCTEM.
Tema 2. BexTopHas aiaredpa. Bekropsl. CkansipHOe, BEKTOPHOE U CMEUIAaHHOE MPOU3BE/ICHUE.
CgoiicTBa .BrIpakeHHe CKaJIspHOT0, BEKTOPHOTO, CMEIIAHHOTO TPOU3BEJACHHS BEKTOPOB depe3
KOOPJIMHATBI COMHOXKHUTENEH.



Tema 3.AHanuTHYECKasi FeOMeTPUs HA IVIOCKOCTH M B NMPOCTPAHCTBe.Y paBHEHUE JINHUU Ha
IJIOCKOCTH. Buabl ypaBHEHMI NpPsAMOM Ha IUIOCKOCTH. YTOJ MEXIy JBYMs HpPSMBIMHU. Y CIOBUE
NapajyIeIbHOCTH U TNEepPHEHIUKYJISIPHOCTH JBYX MpsMbIX. OOIliee ypaBHEHHE IUIOCKOCTH. Buabl
ypaBHEHUH IITOCKOCTU. HopMmasibHOE ypaBHEHHE TUIOCKOCTH. PaccTosiHME OT TOUKH A0 INIOCKOCTH. YTOJI
MEXY IUNIOCKOCTAMHU. B3auMHOe pacnosnokenue AByX miockocrel. [IpsMas B npoctpanctse. Bzaumuoe
pacnojioxkeHue npsaMoi u miaockoctu. Dmunc. Kanonnyeckoe ypasHenue. ['unepOosa. Kanonnueckoe
ypaBHenue. [lapabona. Kanonndeckoe ypaBHenue. [loBepxHocTH BpamieHus. [loBepxHOCTH BpaleHus
BTOpOro nopsaka. Kiaccudukanus moBepxHocTeld BTOporo nopsiaxa.

Tema 4. IIpenen u HenpepbIBHOCTb. [lonsTHe Qynkiun. ['paduku smeMeHTapHBIX (QYyHKIUI.
HemnpepeiBHOCT, QyHKIMH. Bbluucienue mnpenenoB GyHKIUH. PackpeiTHe pasnuyYHBIX THUIIOB
HeonpeneneHHoctei.  IlepBelii m BTOpol Kiaccuueckue mpenensl. MccnemoBanue ¢(yHKIMA Ha
HENpepbIBHOCTh. HaxokJIeHne TO4YeK pa3pblBa U UX THIIOB.

Tema 5. KommiekcHble uncaa. ['eomerpuueckoe nzo0paxenue, GOpMbl 3aHCH, U ASUCTBUS Hal
HHMH.

Tema 6. [IuddepenuuanbHoe ucuuciaenue. OrnpeneneHue NPOU3BOIHOW (QYHKIUU OJIHOU
NEpEMEHHON. ['eOMEeTpUYEeCKUI U MEXaHWYECKUI CMBICI IMPOU3BOJHOMN.BhIUNCIIEHHEe MPOU3BOIHOMN
cinoxkHot ¢yukuuu.  Haxoxnenue nuddepennmana ¢ynkuun./luddepennupopanne QyHKIUU
3alaHHOM B MNapaMeTpUYeCKOM BHJI€ U HEABHOM (yHKUMU.BblunciaeHre NpOU3BOAHBIX H
muddepeHManoB BeicIIUX nopsako.MccienoBanue M MocTpoeHHe rpaduka ¢ HOMOIIBIO
IIPOU3BOJHOM.

Tema 7. Heonpenesennsblii unTerpaJ. [leppooOpasnas ¢pynkuus. Heonpenenénuslii UHTErpai u
ero cBoiicTBa.OCHOBHBIE METOJbl MHTErpupoBaHMs. Pa3nokeHue palMOHANbHBIX JpoOeil Ha
npocreiimue. MHterpupoBanue npocreimux apodeid. MiHTerpupoBaHie UpparMoHaNbHbBIX (YHKIMH.
WHTerpupoBanne TpUrOHOMETPUUECKUX (QYHKIUH.

Tema 8. OnpenenenHsplil uHTErpai. 3aaauu, IPUBOIALINE K IOHATHIO ONPEACIEHHOTO HHTETpaIa.
MeTtonbl perienus onpeneaéHHoro narerpaina.CpoiicTBa onpeieneHHoro nurerpana. HecoOcTtBeHHbIe
UHTErpaibl. ['eomeTpudecKkue IMPUIOKEHUs OIpPEACIICHHOr0 HHTerpana. dusuyeckue NpUIIOKEHUS
OIIPEACIIEHHOTO NHTETPAJIA.

Tema 9.®@yHkHMH MHOrux mnepeMeHHbIX. OcHoBHble mnoHATHA. JuddepenuupoBanue u
uHTerpupoBanue. HccnenoBanue ¢GyHKUuiA.DyHKIMS MHOTUX NepeMeHHBbIX. OCHOBHBbIE MOHSATHUS
(onpenenenue, 00IacTb ONpeneieHus, 00JacTb 3HaueHus, rpaduk, noseaeHue GyHkuu). YacTHble
IPOU3BOJHBIE TIEPBOTO U BTOPOTO MOPAAKOB (GYHKIIMH MHOTMX NepeMeHHBIX. [Ipon3BoAHbIE BBICIINX
HOPsIKOB (DYHKIIMK MHOTHX nepeMeHHbIX. Jluddepennunan GpyHKIMM MHOTUX IEpEMEHHBIX, IEPBOTO U
BBICIIX MOPsiIKOB. MccnenoBanne pyHKIIMM MHOTHX MIEPEMEHHBIX HAa SKCTPEMYM.

Tema 10. Teopusi psinoB. Yucnossie psnpl. OcHoBHble TNOHATHSA. HeoOxoaumblil mpusHak
CXOJMMOCTH IOJIOKUTEIBHOTO YHCIOBOTO psAsia.JlocTaTOYHbIE TPU3HAKU CXOJAUMOCTH IOJIOKUTEIIBHBIX
YHUCJIOBBIX  PSAAOB.3HAKONEPEMEHHBIE  4UCIOBbIE  psAnbl. OcHOBHble  noHATHA.  [Ipu3Haku
cxoaumoctu.dyHknoHanbHble psaabl. OcHOBHblE NOHATHUA.CTeneHHble psabl. Bunbl. OcHoBHbIE
nousATus. Paguyc m obmacte cxomumoctu creneHHoro psna.Tpuronomerpuueckuit psa. OcHOBHbIE
noHsTud. Paanyc u obnacte CXOAMMOCTH TPUTOHOMETpUUYECKOro psaa.Pasnoxenune QyHKIUU B psil
Teiinopa. Ycnosus pasnoxxenus.Pasnoxxenue pyHnkiuu B psag @ypbe. YcnoBus paznoxkeHus.

Tema 11. Inddepenuuanbubie ypaBHenus. Juddepenunansapie ypaBHeHus | mopsiaka.
OnHOpoaHbIE muddepeHnranbHbIe YPaBHEHHUS II HopsiAKa c MIOCTOSIHHBIMU
koo unmenramu. Heogaoponusie muddepennnansapie ypaBHeHus Il mopsiika ¢ TOCTOSHHBIMHU
ko3 uumenramu. Metosl perenus.Jupdepennnanbrble ypaBHEHNs BBICHIMX MOpAIKoB. Tema

Tema 12. Teopusi BeposiTHOCTell M MaTeMaTu4deckasi craTuctuka. CiydailHble COOBITHSA.
Kitaccuueckoe 1 cTaTucTudecKkoe oIpeieeHue BEposATHOCTH. ['eoMeTprueckas BEposSTHOCTh. TeopeMsl
CIIOKeHUS 1 yMHOkeHus1. DopMyiia monHo# BepostHOocTH U popmyina baiieca. JluckpeTHas ciyvaiHas
BenuunHa. DyHkuusa pacnpenenacHus. DyHKIMS pacOpelesieHus U IUIOTHOCTb paclpelesIeHus
HEIPEPBIBHOM CIIy4allHOU BEJIMYMHBI. YHCIIOBBIE XapaKTEPUCTUKH HEITPEPBIBHBIX CIIyYalHbBIX BEJIMYUH.
bunomuansHoe pacnpenenenue. Pacnpenenenue Ilyaccona. PaBHOMEpHBINM 3aKOH paclpeneiacHus.
Hopmanbheiii  3akon  pacnpenencHusi. [lokasatenbHoe pacmpenenenue. (OCHOBHBIE TOHSTHUS



MaTeMaTHuecko crtatucTuku. [lomuron wacrtor. BeiOopounas QyHKUIuS pacnpeneieHus U
rucrorpamMmma.  YuCIIOBBIE  XapakTEPUCTHUKH  CTATHCTHYECKOro  pacmnpeneneHus.  [Iposepka
CTaTUCTUYECKUX TUIIOTES.

3.3. ®opMbl 1 MeTObI NPOBECHNUS 3AHATHH, IPUMeHsieMble y4eOHbIe TeXHOJIOTUH
B IIponecce mpenoaaBaHUsA AUCHUIUIMHBI UCIIOJB3YIOTCSA TPAAWUIIMOHHBIE TEXHOJIOTHMH HapsAAdy C aKTUBHBIMU H
WHTEPAKTUBHBIMH TEXHOJIOTUAMU.
Vuebnvie mexHo102UuU, UCNnoab3yemole 6 06pa306am€ﬂbHOM npoyecce

Paznen Cemectp | Hcnonb3yemble akTHBHBIX/MHTEPAKTHBHBIC Konmnuectro
00pazoBaTelibHbIC TEXHOJIOTHH 4acoB
1 Jlekiusi- moBTOpEHKE, 0000IIECHIE U aHATIH3 2
Jlunetinas anrebpa
1 Jlekmust — MeTo1 MPOOIIEMHOT0 00YUYCHHUS 4
Bekropnas anredpa I P bt
PaKTHKa — HCCIIEIOBATEIILCKHIA METO 8
1 IIpakTuka - KU 4
AHATHTHYECKAS TEOMETPHS Ha PaKTHKa - HCCIIeI0BATENbLCKUH METO
IJIOCKOCTH U B IPOCTPAHCTBC
JluddepeHunatbHOe HCTHCIeHHe 2 Jlexmus - meton mpoOIeMHOTO (36}"16HI/I$I 1
[IpakTHKa — HCCIIEAOBATEIBCKIH METO 2
HeonpeieseHHbIH HHTerpa 2 Jlexmust - meton poOIeMHOTO 5)6yqum 3
[IpakTHKa - HCCIEI0BATENECKUH METO 2
2 Jlexmus - metox pobeMHOT0 00ydeHHS 2
OrnpeneneHHbIN UHTErpaj TTpaKTHKa - TUCKYCCHUsl, METOJl MO3TOBOTO 4
HITypMa.
Tnddepennmanbubie ypaBHeHHs 3 Jlekmust - MmeTox po0IEeMHOT0 00yUYCHHMS 2
PCHIL yp IIpakTHKa - UCCIeI0BATEIbCKUN METON, 2
. K - 4
Teopus BeposATHOCTEH 1 3 Jlekrust - MeTox IPOOIEeMHOTO 00yUYSHHUS
[IpakTHKa - qUCKyCCHUsl, METOJl MO3TOBOTO 4
MaTEMaTHYCCKas CTaTUCTHUKA wTypMa
HUroro: 44 4,

[pu npobremnom 06yuenuunio]] pyKoBOACTBOM ITpenoaaBaTesst GopMyJIUpyeTcst IPOOIEMHBIA BOIPOC, CO3/1AI0TCS
MpoOJIeMHBIE CHUTYaIlM,B pE3yJIbTaTe 4Yero akTHBU3UPYETCS CaMOCTOSTENbHAsI JESTENbHOCTh CTYJIEHTOB,IPOUCXOIUT
OBIIaJICHUE MPO(HECCHOHATEHBIMU

Jluckyccuonnvie memoOsbi MOTYT OBITH pEANM30BAHBI B BHJC AWANOTa YYACTHUKOB WM TPYIN YYaCTHUKOB,
COKpATOBCKOI Oecepl, TPYIIIOBOM ANCKYCCHH, aHAIN3a KOHKPETHON CUTYallly WITH JPYTHX.

4. IlepeyeHb y4eOHO-MeTOAMYECKOI0 o0ecnevYeHusi A1 CAaMOCTOSITe IbHOM
PaGoTHI>00yJaromMXCs M0 TUCHATIINHE

ConepxanueCPC
Ne HaumenoBanwue pasnena (TeMbl) Bun CPC Tpyno- DOpMBI 1 METOABI
JUCLUIUIMHBL €MKOCTH (B KOHTPOJISL
yacax)
1 cemectp
1. IToaroroBka K MpakTUYECKUM BrimosiHeHue 3aaHuii Ha
JIuneiinas anre6pa 3aHATHIM 30 MIPaKTUYECKUX 3aHIATUIX
TectupoBanue
2. IloaroroBka k BrinmonHenne 3aganuii Ha
BekropHas anredpa MPAKTUYECKOMY 3aHSTHIO 22 MPaKTUUECKUX 3aHATUSIX
TectupoBaHue

2CamocTosTenbHas paboTa CTyJEHTA MOXET ObITh BHEAYJMTOPHOH (BBIMONHAETCA CTYHEHTOM CAMOCTOSTENbHO 6€3 ydacTHs
IpenoaaBaTess — HallpuMep, MOJr0TOBKA KOHCIIEKTOB, BRINIOJIHEHNE MICbMEHHBIX padoT U JIp.) U ayAUTOPHOH (BBIIOIHAETCS CTYAECHTOM
B ayIUTOPHUHU CaMOCTOSITENIFHO O] PyKOBOACTBOM MpEToaBaTeNs — HalpuMep, 1a0opaTopHast MM MpaKTHdeckas paboTa).
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3. [Toxaroroska k BrinonHenue 3ananuii Ha
AHanuTHYeCKas reOMeTpHs Ha
MPaKTUYECKOMY 3aHSTHIO 20 MIPaKTUYECKUX 3aHATUIX
IIJIOCKOCTU U B MIPOCTPAHCTBE
TectupoBanue
4. IToaroToBka k BrimonHeHnne 3agaHuii Ha
Ilpenesn 1 HEMPEPBIBHOCTH MNPAKTUYECCKOMY 3aHSTHIO 30 MNPAKTUYCCKUX 3aHATHUAX
5. [HoaroroBka K NpakTUYECKUM Brmonnenne 3amanuii Ha
3aHIATHIM MPaKTUYECKUX 3aHATUAX
Kommmrekcusie uncira TectupoBanue 10
PI'P
Bcero gacos (1 cemectp) 112
2 cemecTp
6. [ToaroroBka K MpakTUYECKUM BrimosiHeHME 3aaHnil Ha
Huddepenunansrnoe ucancIeHne 3aHATUAM 22 HPAaKTUYECKUX 3AHSATHAX
Brinmonnenue PI'P
7. Heonpe /e ennbiit wHTErpar IToxroroBska k 79 BrinosiHeHue 3a1aHuil Ha
MPAKTUYECKOMY 3aHSITHIO MIPAKTUUYECKUX 3aHIATHUIX
8. [Toxaroroska k Brinmonnenue 3ananuii Ha
Onpenenennbiil MATErpa MPAKTUYCCKOMY 3aHSATHUIO 22 OPAKTUYCCKUX 3aHATHAX
Bcero gacos (2 cemectp) 66
3 cemectp
9. [ToaroroBka K MpakTUYECKUM Brimonnenne 3amanuii Ha
DYHKIHH MHOTHX TIEDEMEHHBIX. 3aHATUAM 10 MPaKTUYECKUX 3aHATHUAX
[ToaroroBka K TECTUPOBAHUIO TectupoBanue
Beimonnenue PT'P ITposepka PT'P
10. ITonroroska k BrimonHeHue 3amannii Ha
NIPaKTUYECKOMY 3aHATHUIO 10 [IPaKTUYECKUX 3aHATHUAX
Hduddepennnansabie ypaBHEHAS
IToaroroBka K TECTUPOBAHUIO
Bremonuenue PI'P
11. IlogroroBka K BrimonHeHnune 3agaauii Ha
Teopus psinoB MPAKTUIECKOMY 3aHSITHIO 10 MIPaKTUIECKUX 3aHIATUIX
Boinosnnenue PI'P IIposepka PI'P
12. " BrinmonHeHnue 3agaHuii Ha
Teopus BepoaTHOCTEH U 13
MIPaKTUYECKUX 3aHIATUIX
MareMaTH4ecKas CTaTUCTHKA
IIposepka PI'P
Bcero vacos (3cemectp) 43

Pa6ora Ha npaKTHYeCKOM 3aHATHH

B mepmox ocBoeHMS IUCHMIUIMHBI CTYAEHTHI ITOCEINAIOT JICKIMOHHBIE 3aHATHS, CAMOCTOSTEIBHO H3ydaroT
JIOTIOTHUTEBHBIN TEOPETHUECKUH MaTepHal K NPaKTHIECKUM 3aHATHAM. KpuTepusiMn orieHKn paOoThl Ha MPaKTHIECKUX
3aHATHAX SIBIAETCA: BIJIQJICHHE TEOPETUYECKHMMHU TIOJIOKECHUSIMA 110 TEME, BBINOJHEHNE MPAKTHUECKUX 3aTaHHUM.
CamocrosiTenpHas paboTa CTyIEHTOB BKJIIOYAeT MPOPaOOTKY KOHCHEKTOB JIEKIHH, OO0S3aTEIbHON WM IOMOJHHUTEIHHOU
yueOHOM TUTEpaTyphl B COOTBETCTBHH C IIIAHOM 3aHSTHS; BBINOIHEHUE IPAKTUIECKUX paboT. OcHOBHOH (hopMOii TpoBepKH
CPC sBnsieTcs peleHne 3a/1a4 Ha IPaKTHISCKOM.

KpurepusiMu 111 OLIEHKH pe3yJIbTaTOB BHEAYMTOPHOW CAMOCTOSATEIbHOM paOOThI CTY/ICHTA SIBIISTFOTCS:
— YPOBEHb OCBOEHHSI Y4€OHOro MaTepuaia;
— YMEHHE HCIOJIb30BATh TEOPETHYECKHE 3HAHHS P BHIMOJHEHUH NPAaKTHYECKUX 3a/1a4;
— c(hOpPMHUPOBAHHOCTHOOIICYUCOHBIX YMCHH;
— 000CHOBaHHOCTD M YETKOCTh M3JIOXKEHHSI OTBETA.

MakcuMaITbHBIN 0aJli1, KOTOPBIA CTYICHT MOXET Ha0paTh Ha MPaKTUIECKOM 3aHATHH,
1,3 cemectp - 3 Gamna
2 cemectp — 5 6amnoB

PacueTHo-rpadguyeckas padora
PI'P BbINOJIHSETCS B COOTBETCTBHM C BapHaHTOM. BapHaHT CTYAEHT BBIOMpACT COTIACHO HOMEPY B ayJAMTOPHOM

xypHaaie. TpeboBanns k PI'P: cooTBeTcTBHE TEMe, ITOJIHOE PACKPHITHE TEOPETHUECKOTO BOIIPOCA, IIPAaBUIBHOCTD PEIICHHS
3aJa4, COOTBETCTBUE pabOTHI MpaBwiiaM OGOPMIICHUS, MPEABIBISIEMbIX K paboTaM Takoro BHUJA, MPAaBUIBHOCTh. 3a
HEecoOJII0/IeHNE MTPAaBIII KOJIMYECTBO OAJIIIOB CHIKACTCSL.



Tunosoe 3aganue K PI'P:
PACYETHO-TPA®HUYECKAS PABOTA Nel

1 3 1 2 1 0
1. Baganme 1. Bemonnuts geiictBus AB-BA tneA=|2 0 4| B=|1 -1 2
1 2 3 3 2 1
1 2 -3
3ananue 2. Haiftu o6paTHyto MaTpuily. Pe3ynbrar npoBepuTh YMHOKEHUEM. | — 1 -1 2
2 4 -5

3ananue 3. Beruucnuth panr Matpuisl A AByMs crocobamu (IPUBHIEHUEM K CTYIIEHYaTOMY BUIY U
METOJIOM OKaWMJISIOIINX MUHOPOB)-

2 -4 3 1 0
.1 -2 1 -4 2

3amanwne 4. MccaenoBars CJIY Ha COBMECTUMOCTD M PEIIUTh TPEMS CIIOCOOaMH (C IOMOIIIBIO MTpaBUiIa
Kpamepa, merogom [Maycca u cpeacTBaMu MaTpuYHOTO UCUUCIICHUSA).

Z2 1 -3|-4
1. |4 7 -2|-6
1 -8 5|1

3aganue 5. Jlanel Touku A, B, C. Haittu:
1) Bekropel AB u BC,
2) HampapJsOINUe KOCHHYCHI BeKTopa AB ,

3) anuHy BEeKTOpa p -
A(1,0,-3); B8, 1,0); C(-1,0,1); p= AB —5BC .

3amanwme 6. Jlansl Tpu Touku A, B, C. Haiitu:
1) miomans AABC,

2) BEKTOpPHOE MPOU3BEIACHUE (E +3 E‘) * (2 AC— BA ).

1) A(za 19 - 2)7 B(Oa 02 2)9 C(29 - 47 1) .
6

3aganue 7. I1o koopaunatam BepiuH nupamuasl ABCJI, HaiiTu:
1) nnuny pedpa AB;
2) yron mexny AB u AC;
3) momaas rpanu ABC;
4) 00beM MUpPaMHIBI;
5) ypaBHenwue npsmoi AB;
6) ypaBHenwue miockoctu ABC.

1) A(-1,2,1),B(-2,2,5),C(-3,3,1), A(- 1,4, 3) ..



PACUETHO-TPA®OUNYECKASA PABOTA Ne2 (wactsb 1)

3ananue 1. BbMUCIUTE NPOM3BOIHYIO, MIONB3YSCh ONPENEIEHUEM IPOU3BOHON. J/= —— + 2C0Sx

X

3ajanue 2. Bh4uCIUTE NPOU3BOAHYIO CIIOXKHON QyHKIMM. )/ = |g (Xz — COS X)
x=2¢€
—
y=e

3ananue 4. BEIUncIuTh IPOH3BOAHYI0 GYHKIHH 3a1aHHON HESBHO. 2 yIn y=Xx

3aganue 3. BpUMcIUTh NPOM3BOAHYIO QYHKIMH 33/1aHHOH apaMeTPHUUECKH.

Sin.x
3azanue 5. Haiftn nponsBoanyo GyHKImM ¢ moMowpio norapudmudeckoro auddepenunposanns. V= (X2 + 1)

3ananue 6. HalTv IpOM3BOHBIE BHICIINX TTOPSIKOB. )/ = 3¥4+37°%
1

gx) £

3aganue 7. Beraucnuts npenen o mnpaswry Jlommrans. 1. ||m —

x—0

2
(x-2)
3aganue 9. Beramcnuts auddepennuanst Gynkuuu. ) = \/j(ar Cl‘g\/}
3amanue 10. C momoiisio auddeperiinana NpUOIMKSHHO HAUTH. A/ 1 ,007

3ananue 8. WccnenoBath GyHKIUIO M IOCTPOUTH ee rpaduk. J/=

PACUYETHO-TPA®UYECKAS PABOTA Ne2 (4actb 2)

3aganue 1. Bbluncnute uMHTErpambl METOAOM HEHNOCPEICTBEHHOTO WHTETPUPOBAHMS WIM METOAOM 3aMEHBI
NepeMeHHbIX. Pe3ynbTaT HHTErpUpOBaHUs IPOBEPUTH AU dhepeHInpPOBaHUEM.

LA -1 ax

3aganue 2.
BbIYHCINTh HHTErPAJIbl, HCIOJIb3Ysl MeTOJ HHTErPHPOBAHNS MO YaCTAM. Pe3yabTaThl HHTErPHPOBAHUSA MPOBEPUTH

nuddepeHIUPOBAHUEM.
1. jm&ﬁﬂ
ax

X +2x+5
ax

22 251

3aganue 3. Boluncaurh I/lHTel“paJ'lj

3aganue 4. BEIYMCIUTD WHTETPAITBI BI/I,Z[a.[

3aganue 5.
ax
Brrancnuts wHTETpAN OT APOOHO-pAIIHOHATBHBIX ()YHKIIHH. J. —
X +1
ax
J=2x-41-2x

3aganue 6.

Boruncnuts HHTETpa OT HPPAMMOHATIBHBIX (DYHKIUH. J

3ajganue 7.

P2
BbruncinTh HHTErpasibl OT TPUTOHOMETPUYECKHUX (DyHKIHIA. J. (1 —SIn )()d)(
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3ananue 8.
BBIUKCIINTS HHTETPAJIBI OT TPUTOHOMETPHUYCCKUX (DYHKIIUH. I sin5xsin 3xax

3amanue 9.

ax
3+ 5sinx+ 3cosx

Bbruncnute HHTETpall OT TPUTOHOMETPUYECKOHN (PyHKINH. J.

3amanue 10.

.2 X 52 X
BbIuncnuTs HHTErpabl OT TPUTOHOMETPUYECKHUX (PyHKIHIA. J. Sin Z (6{0) Z ax

3aganwmel 1.
BoruncnuTe 3HaueHHe ONpPEeeIEeHHOr0 HHTErpaa.

7l3 X
La) | lgxadx B) IXBdX
0 ¥a

3aganme 12.
Brrancnuts HecOOCTBEHHBIN HHTETPAT WIH JOKa3aTh €T0 PACXOAMMOCTb.

x ax

1. _—
_£o X +4x+5

3aganue 13.
Brruucnuth miomnany Guryp.

1. Haiitu mioma/ip mwiockoi GUrypel, orpaHuIeHHOM napabooit y=x>+1, oceto Ox u npsmbiMu x=1 u x=4.

3aganue 14.

_ 64

2=
X +16 8y

Haiitu 06beM Ten, 06pa30BaHHBIX BPAIIEHUEM BOKPYT OCH M OTPaHMYEHHbIX TMHUAMU.OX, J/ =

3aganue 15.
BBIunCINTG AMMHBI AYT KPHBBIX. )/ = Insin Xorx=7 / 3 nox=77 / 2

PACYHETHO-TPA®OHNYECKASA PABOTA Ne3 (wactsb 1)

3aganue 1.
Haiiti oOmmit naTerpan quddepeHnnaisHOro ypaBHEHHS

.a) 4xdx —3ydy = 3x ydy — 2xy’dx;
6) (xp’ + x)dx + (yx* = y)dy = 0;
B) 1+x)y+(1-y»)y" =0;
r) (sin y 4+ cos y)y' + cos ysin y = 0;
n xyy' =1-x7.

3ajganue 2.
OnpenenuTs TUN ypaBHEHUS U HAUTH obliee (MM YaCTHOE) pelIeHue

La) xy' = y+q/x* =%
0) y+2y=e";
B) V' +xpy = (1+x)e "y’ y(0) = ;
N x) = y+xcos’ L,
X
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m Y +2xy =2x"y;
e) x(2x2 + yz) +y(x2 + 2y2)y’ =0.

3amanme 3.
Haiitu obmmee perrenue.

1.a) 8y"” =27y,
6) y=2xy' +1ny’;

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

Haiitu obmmee permenue quddepeHIHanpHOTO YpaBHEHHS METOAOM HEOTIPEIEICHHBIX KO PHUIINEHTOB. . )

Y'—6y' +8y=x+1;

6) y" +2y" =4e*(cosx +sinx);
B) Y+ y =e " cos5x.
B) Y — 64y = —64e™ +128cos8x.
27.2) Y"+6) =2—-x";
6) ' —4y +4y = —e* sindx;
) y"+81y =’ +81cos9x.
28.2) " +4y" =2x—1,
6) V' +y =e> cos2x;
B) y" —81y' = 81sin9x +162e”".
29.2) ' +7y" ' =2x—-1;
6) y"—4y =e"cos2x;
) ¥ —100)" =100cos10x + 20e'"*.
30.a) y"+4y" =x;
6) y"+9y = e’ cos3x;
B) "' —y=sin2x+e".

3aganue S.
Haiitu oGriee pemeHye cucTeM ypaBHEHUH.

-321
1.|-1-11
001

Kputepnn onenku pacueTrHo-rpagpuyeckoii paéoTnbl:
PacuerHo-rpaduueckast paboTa oLeHHBaAETCs 10 OAIBHO-PEHTHHIOBOI CHcTEMe, MaKCUMaNbHBIH Oan- 20, 1 BKiIIoYaeT
CJIC/TYIOIIE KPUTEPHH:
1. KadecTBO 1 NPaBHIILHOCTH BBINOJHEHHBIX PACYETOB 10 33/1a49aM- MAKCHMAaJIbHBIN 0ana -15 6annos
- PI'P BhInOIHEHA TIOJTHOCTBIO, 33/1aHMS BHITIOIHEHBI TPABHIILHO, BBIITOJHEHHBIE PAcUeThl BEPHHI -15 Oaios.
- PT'P BrIMOTHEHA TTOTHOCTHIO, XOJT PEIICHUS 3a/IaHUI BepeH, IMEIOTCSI HETOYHOCTH B pacyerax — 0-15 Gamios.
- PI'P BeimonHeHa He nomHOCTHIO — 0 Oamos.
2, CBoeBpeMEeHHOCTDb BBINOJHEHUSI — MAKCUMAJIbHBIN 6aJu1 -3 0asia
- Pabora BrITIOTHEHA BEpHO, B IIPETyCMOTPEHHBIE CPOKU — 3 OaIlIoB.
- Pabora BrImoHEHA BepHO, caHa He BoBpeMs — 0 6ayioB
3. Conep:kaHue M Ka4ecTBO OTBETOB HA BOIIPOCHI, OCTABJIEHHbIE
npemnoaaBarejieM B X0/1e 3alIUTHI pacyeTHO-Tpaduyeckoii padoThl MAaKCHUMAJbHBII 621 -2 6aJ1J10B
— JlaH NONHEIHA, pa3BepHYTHI OTBET HA TIOCTABICHHBIH MTPEro1aBaTesIeM BOIpocC — 2 0asioB
- JlaH HEZOCTATOYHO IOJIHBIN OTBET, CTYACHT HE BIIaCeT INTyOOKMMHM 3HAHUSMH 110 pa3fieny, ACHCTBYET 1o anroputmy 0-5
6a1I0B.
- OTBeT npeacTaBisieT co00it pa3po3HEHHBIC 3HAHUS C CYIECTBEHHBIMH OIIKOKaMH 110 Borpocy — 0 OansioB
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TecTtupoBanue
[ToBepsieT TeopeTHdecKkre M MPAKTHYECKIE 3HAHUS CTYICHTOB 110 H3YYCHHBIM pa3JesiaM.
TemaTnueckas CTpyKTypa:
Jluneitnas anrebpa
BexropHas anrebpa
AHanutnueckas TeoMETpHs Ha MIIOCKOCTU
KomnuiekcHsele uncna

O0pa3ubl TeCTOBBIX 3aJaHMIi:
Tect mno teme «JInneitnas aaredpa»

1. YCcTaHOBUTBH COOTBETCTBHE MEXAY MaTpULIAMHU:
I. Bexrop-cTpoka 1 0 0
2. JuaronanpHas
3. Enuanunas 010
4 KBanpatnas 0 0 1
x 0
0 y’
1 0 0
2 10
2 2 1
(5 2 4
2. OTMeThTe NPaBUIBHBIN OTBET
Marpuna, nosydeHHas U3 IaHHOM 3aMEHOW KaXKI0H ee CTPOKH CTOJIOIOM C TEM K€ HOMEPOM, Ha3bIBaeTCs
TPEYTOJILHOM;
TPaHCIIOHUPOBAHHOI1;
CTYNEHYATOMH;
00paTHOM.
3.  OrMmeTpTe NpaBWIBGHBIA OTBET
1 1
Matpuua 4 = 0 1) E — enuHWYHAs MaTpHLa, TOra BEIPaKCHUE 34-2E paBHO
3 3
0 -3)
I 3
0 -5)
1 1
2 -5)
I 1
0 -3
4. OTMeThTe NpaBUIbHBIN OTBET
I 2 2 3
Pe3ynpraT yMHOXKEHUS] MAaTPHILL u
-1 1 -1 -1
2 =2
-3 —-1)
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~3 —4)
305
~2 0

S. OTMeThTE NpaBUIBHBINA OTBET

1 00
1 20

Omnpenenurens paBeH
3 2 1

Tect mo Teme «BekTopHasi anredpa»

1. OTMeTbTe NpaBWIbHBINA OTBET: JIIMHA BekTopa d = {6; 3, - 2}:

11
49
7

36

2. CooTBeTcTBHE MECKIY I/I306pa)KGHHI>IMI/I BCEKTOPpAaMHU U UX HA3BAHUSIMMU:

) COHaAIIpaBJICHHLIC
1 —} PpaBHbIC

IIPOTUBOIIOJIOKHO HAIIPABJIICHHLIC

’ KOMILTaHAPHBIC

3. OTMeThTe NPaBUIIbHBII OTBET
Koopaunatsl BeKTOpa AB yeern A(3;—-1;2), B(—1;2;1):
{(~4;3; -1}
{2;1;3}
4;-3;1)
~4;-3; -1}

4. OTMeThTE MPaBUIIBHBIN OTBET

CKanspHOe POU3BEICHAE BEKTOPOB (&, b ) , eciu |¢7 | =3, |b_ | = 4 ,a yron mexay Humu (P = ? :
-6

6
63
124/3

OTtBeT:

5. OTMeThTE MPaBUIIHHBINA OTBET
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A S

OOBbEM TPeyroJIbHOMN TMPaMHUIbI, TOCTPOSHHOM Ha BEKTOpax @ , b u ¢ :

1% =l\555\
6

v =\7zl§6

V:l\agd
3

v :1\555\
4

TecT Mo TeMe AHAJINTHYECKAS reoMeTpus Ha NMJI0CKOCTH

YriaoBoi ko3¢ dunueHT npamoii 6x+2y-5=0 paBen:

-3 3 2 -6
YpaBHeHue NPAMO, NepNeHANKYJIAPHOI npsiMoii y =2x + 3,
AIBJISICTCS:
-x-2y-5=0 2x+y+1=0
x+3y+12=0 x+3y+4=0
Ha nnockoctu ypaBHeHueMAXx+By+C=0 3anaercs
[psimast [Tapabona
l'umep6omna HewsBecTHas kpuBas

OtMmeTbTe NpaBUIbLHLINA 0TBeT. KoopauHaThl cepeinHbl oTpe3ka OA, coequHAI0IEero Ha4aao koopauuart O ¢
TOuKOii A (-552):

(-1,5:1) (-2,5:1)

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

YrioBoii ko3¢ dunuent npsamoii 5x+3y-3=0 pasen:

5 3
53 . 5
3 5 3

Tect mo teme KommiekcHble YncIa

Jas komIiekcHOro ynceiaa z=-4+5i, RezpaBna

4 5 -4 -5
Yka3zaThb 4HCJI0, CONPSIZKEHHOE K KOMIIJIEKCHOMY YHCIY Z = 7 —i.
7+ -7- ST+ 7-1

Janbl 1Ba KoMIIeKCHbIX ynceaazl= 2 +I ux z2=4 - 3i, ux cymma paBHa.

HajiTn moaysib koMmiiekcHOro yncia z= 1 — 3i. B oTBeT BBeAnTE MOAKOPEHHOE BhIPAKEHUE
Monayab koMmmiekcHOrouncjaaz= 4 + 3i paBpen:

CooTBeTCTBHE MeKAY KOMIIJIEKCHBIM YHCJIOM U €r0 apryMeHTOM:

l.z=\/3—\/5i T

2.z=-3i 4
\E 1. T
Lz =———] —
8 8 4

_Z

2

6
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IIIxaja oneHNBaHNUA:

IIpoueHT BbINOJHEHHBIX TECTOBBIX 3aIaHUI

KoanyecTBo Ha0paHHBIX 02/1710B

91% - 100%

Ommuno20 6amioB

81% - 90%

Omimuno 18 6amios

71% - 80%

Xopomio 16 6amios

61% - 70%

Y noBnerBoputensHO 14 6aiioB

51% - 60%

Y nonersoputensHo 10 6aiioB

<50%

Heynosnersopurensro 0 6annos

5. Mertoan4yeckue yKazaHus 1Js 00y4arOUUXCH M0 0CBOEHUIO JUCHMILIHHBI

MeToauyeckue yKkazaHusl Ul TOMOIIK O0YYarOIIUMCS B YCIIEITHOM OCBOCHUU JTUCIUILIMHBI B
COOTBETCTBUU C 3aIlJIAHUPOBAHHBIMU BHIaMU y4€OHON U CAaMOCTOSITENILHOM paboThl 00y4YaroInuXCst
pa3merniensl B COJI0OMoodle: https://moodle.nfygu.ru/course/view.php?id=17096

PeliTMHIOBBIH perjiaMeHT M0 JUCHUIJIMHE:

Bun BeinoJiHsieMoii yueOHOI padoThI
(KOHTPOJIMPYIOIIME MATEPHUAJIBI) Bayuisl
KommuectBo
Bpewms Ha KomuuectBo ITpumeyanue
Ucnsrtarus / Gopmel . 6ayoB (max)
Ne CPC IIOATOTOBKY / 0aJJIoB (mln)
BBIIIOJIHEHUE, Yac
1 cemecTp
1. | IlogroroBka k 12 20 BrimonneHne TecTa He HHKE
TECTUPOBAHUIO 20 60%
2. | Bemoanenue PI'P 36 13 20 Pemenue 3amau PI'P
3. | [loxroroBka k 10*26=20 10*36=30 Teopernueckoe uzyueHue
MPAKTHICCKIM MaTepua,
3aHATHSIM 56 KOHCIIEKTUPOBAHHUE.
AxTtuBHas paboTa Ha
MPAKTUICCKUX 3aHATHAX
Bcero 3a cemectp 112 45 70
2 cemecTp
4. | Bemomnuenue PI'P 10 20 20 Pemenne 3agau PI'P
5. | IloxnroroBka k 5%56=25 10*56=50 Teopernueckoe uzyueHue
MPAKTHYCCKUM MaTepuia,
3aHATUIM 56 KOHCIICKTHPOBaHUE.
AxTtuBHas paboTa Ha
MPaKTUICCKUX 3aHATHAX
Bcero 3a cemectp 66 45 70
3 cemecTp
6. | IlogroroBka Kk 10 20 Brimonaenne TecTOBBIX
TecTUpanuio( 1o BCeM 10 3aJaHui
M3y9aeMbIM pa3Jiesiam)
7. | Bemonuenne PI'P 10 14 20 Pemenue 3amau PI'P
8. | IlonroroBka k 7*36=21 10*36=30 Teopernueckoe uzyueHue
MPAKTHICCKIM MaTepua,
3aHATUIM 23 KOHCIICKTHPOBaHUE.
AxTtuBHas paboTa Ha
JIEKIIUOHHBIX U
MPAKTUICCKUX 3aHATHAX
Bcero 3a cemectp 43 45 70
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6. ®OH/I O1IEHOYHBIX CPEJCTB /sl IPOBeIeHUs MPOMEKYTOUHOI aTTecTalli 00y4aloIuXcs 1o
AMCUMILINHE
6.1. [loxa3zareiu, KpUTEPUHU M IKAJIA OLEHNBAHUS

Kogsr WNnpuxarop INoxa3zarens YpoBHUI Kputepun Onenka
OLICHUBAEMBIX | bl JOCTIHKEHUS OLICHUBAHUS OCBOCHUSI | OLICHMBAHMS(IECKPUIITOP
KOMITETCHITUH | KOMIICTCHIIMH (o m.1.2.PTIJT) 139)

YK-1 VK-1.1 3uameo: Bricokuit | dan TIOJIHBIA, | OTIWYHO
-cIIoco6eH -aHAIM3HPYET 0COGEHHOCTH pa3BepHYTHIII OTBET Ha
OCYILIECTBIISATh TIPOOIIEMHYIO CHCTEMHOTO | TIOCTaBJICHHBIA  BOIIPOC,
KPUTHYECKHH CUTYya-IIHIO KaK KPHTHYECKOTO MOKa3aHa COBOKYITHOCTH
aHau3 Mpoo- CUCTEMY, MBIIIICHHUS OCO3HAHHBIX 3HAHWUU IO
JIEMHBIX BBISBIISAS €€ COC- | MeTombl TOCTAHOBKU U JTUCLUIUINHE,
CUTYyaIuii Ha TaBJISIONIUE U peleH s 3a1a4 JIOKa3aTeIbHO PACKPHITHI
OCHOBE CBSI3U MEXAY npaBmiIa OCHOBHBIC  TTOJIOXKEHUS
CHUCTEMHOT0 HUMY; JI0Ka3aTeNIbCTBA U BOIIPOCOB; B  OTBETE
MOJIX0Aa, OTIPOBEPIKEHIS MIPOCJIEKUBAETCS YeTKas
BbIpa- CYXJICHUH B HAy4HOH, CTpYKTypa, JlorutccKasd
0aTeIBaTh pohecCHOHATBHOMN 1 MOCIIE0BATENBHOCTb,
CTpaTETHIO IOBCEHEBHOM OTpakaromias CyITHOCTh
Jeic-TBUHA TPAKTHKE PpacKpbIBaeMbIX TTOHSTHIH,
Yuems: Teopuil. 3HaHWE  TIO
BBIOUPATH peaMETy
WH(POPMAIIMOHHEIC JIEMOHCTPHUPYETCA Ha
pecypesl TS MOUCKa (oHE TOHMMAHUS €ro B
UHPOpPMAIIHH B CHUCTEME NaHHOU HAyKHU U
COOTBETCTBUH C MCKIUCHUIITMHAPHBIX
MOCTABJICHHOM 3a1aueit ceasell. Moryr  OBITh
OLICHUBATh JIOMyIIEHBl HEIOuYeTHl B
COOTBETCTBHUE OIIPpCACIICHNN TMOHATHH,
BBIOPAHHOTO HCIPaBJICHHBIC
UH(POPMALTHOHHOTO CTYJICHTOM
pecypca KpuTepusm CaMOCTOSITENTEHO B
TIOJTHOTHI U IIPOLECCE OTBETA.
ayTEHTHYHOCTH baszosenii | [lan MIOJIHBIM, | XOPOIIO
CHUCTEMaTHU3UPOBATH pa3BepHYTHII OTBET Ha
00HapyKEHHYIO MIOCTAaBJIEHHBIA  BOIIPOC,
“H(POPMAIIHIO B IOKa3aHo yMEHHE
COOTBETCTBHUH C BBIJIEJIUTH
TpeOOBaHUSIMH U CYIIIECTBEHHbIE u
YCIIOBUAMHA HECYIIECTBEHHBIE
MOCTaBJICHHON 3a1a4yH OpU3HAKK,  IPUYMHHO-
BBISIBIISITH CHCTEMHBIC CJIICACTBCHHBIC CBSA3U.
CBSI3U MEXIY Ortser YETKO
H3y4aeMbIMU CTPYKTYpHUpPOBaH,
SIBIICHUSIMY, gorndeH. MoryT ObITh
MpoIeCCaMu H/TH JIOIYLIEHBI 2-3
00bEKTaMU Ha OCHOBE HETOYHOCTHU HIH
MIPUHATOMN TTapauTMbl HE3HAUUTENbHBIC
HAaXOJNTh, KPUTHIECKH OIMOKY, HMCTpaBICHHBIE
aHAJTU3UPOBATH U CTYACHTOM C IIOMOIIBIO
KOHTEKCTHO IpenoiaBaTels.
o6pabaTeIBaTh Munn- Jan HEJIOCTATOYHO | YJIOBJETB
uH(OPMAIIHIO, MaJbHBIH | MOJIHBIA M HEAOCTaTOYHO o-
HEOOXOAUMYIO ISt Ppa3BepHYTHII OTBET. | PUTEIBHO
peteHust Jloruka u
MTOCTaBJICHHON 3a1a4K MOCJIE0BATENbHOCTD
MPUMEHSTH H3II0KEHHS AMEIOT
¢unocodekuit n HapyuieHust. JlomymeHsl
OmMMUOKA B PACKPBITHH
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OIIK-14
-crocobeH
pa3pabaTbIBaTh
MPOEKTHbIE
MHHOBAIIMOHHBI
€ pelIeHHs 10
JKCILTyara-
IIUOHHOM
pasBeKe,
o0bIuE,
nepepaboTke
TBEPJBIX TOJIE3-
HBIX
HCKOIAaeMBIX,
CTPOU-TENBCTBY
M JKCILTyaTalUuK
IMOA3EMHBIX
00BEKTO

OIIK-14.7

-IEMOHCTPUPYET
0a30BbI€ 3HAHUS B
o0macT  ecTecT-
BeHHOHay‘IHI)IX
JUCLIUIIINH u
TOTOBHOCTb
HCIIOJIB30BaTh
OCHOBHEIE
[IOJIOKEHUS u
3aKOHBI
MAaTE€MaTUKH,
GU3N-KA U XUMHAA
B npocec-
CHOHAJILHOM
NIEeATENLHOCTH,
HpI/IMeHHTL nux B
TEOPE-THICCKUX H
IKCIIEPUMEH-
TaIbHBIX
HACCIIEAOBaHUAX

O0ILeHAY YHBIH
MOHATUIHBIN anmapaTsl
1 METOJIbI B
npoeCCHOHATTEHON
JeATeIIHOCTH
Bnaoemow:

METO/IaMH TIOMCKa,
KPUTHYECKOTO aHaIM3a
U CHHTE3a
uHpopMaIuu

METOJIOM CUCTEMHOTO
NOAXOA JJISl PELICHUs
MOCTABJICHHBIX 33/1a4
HaBBIKAMHU
apryMeHTaluH
BBIBOJIOB U CY>K/ICHHH,
B TOM YHCIIE C
TIPUMEHEHHEM
¢umnocogckoro
MOHATUIHOIO anmnapara

3name:

-OCHOBBI
HECKOJIbKUX
NIEPEMEHHBIX,
GbyHKIHI
KOMIUIEKCHOT'O
MIEPEMEHHOT0, TCOPHHU
psiIoB, TEOpUH
i depeHHaATEHBIX
ypaBHEHUH, TEOPHHU
BEPOATHOCTEN u
MaTeMaTH4eCKON
CTaTUCTHKH;

Ymemy:

-IPUMEHSITH
COOTBETCTBYHOIIMUH
MaTeMaTH4YeCcKUi
ammapar, METO-/IbI
aHaIN3a "
MO/JIETTMPOBAHHS,
TEOPETUYECKOTO u
9KCIIEPHUMEH-TAILHOTO
HCCIIEeIOBaHHS pH
peIICHUH
podheCCHOHATBHBIX
3amau%

Braoems:

-HaBBIKaMH
TEOPETHYECKOTO u
9KCIIEPUMEHTAIIBHOTO
HCCIIe10-BaHUS
00BEeKTOB TIpodeccHo-
HaJIbHON JeATEeIbHOCTH
c pUMEHEHHEM
METOJI0B MAaTeMaTHKH

byHKIHH

TEOpHUHU

MOHATHUH, ynoTpeGneHun
TepmuHOB. CTyIeHT He
criocobeH
CaMOCTOSTEILHO
BBIJIEJINTH
CyIIIeCTBEHHBIE 51
HEeCYIICCTBEHHBIE
TIPU3HAKH W TPUIHHHO-
CIIEJICTBEHHBIE CBs3U. B

OTBETE OTCYTCTBYIOT
BBIBOJIBI. YMeHune
PacKpHITH 3HAUYECHHE

000O0IIEHHEBIX 3HAHUN HE
MTOKA3aHo.

He
OCBOCHEI

OTBeT npejcTaBisieT
co00¥ pa3pO3HECHHBIC
3HAHMSA C
CYILLECTBEeHHBIMHU
ommOKaMH 110 BOIIPOCY.
IIpucyrcTBytoT
(hparMeHTapHOCTB,
HEJIOTMYHOCTD
n3noxenus. CTyACHT He
OCO3HAET CBsI3b
o0cyxaeMoro Borpoca
1o OWIIETy C IpyrUMH
00BEKTaMU
JVCLUIIIMHBL
OTCYTCTBYIOT BBIBOJIBI,
KOHKPETH3aLHs 1
J0Ka3aTeIbHOCTD
H3JI0KCHUSL.
JlommoTHUTENbHBIE U
YTOUHAIOIINE BOIIPOCHI
npernojaBareis He
NPUBOIST K KOPPEKIIUU
OTBETa CTYJICHTA.

unu

OTBeT Ha BOIpOC
MTOJTHOCTBIO OTCYTCTBYET
unu

OTKka3 oT OTBeTa

HEY/IOBIIE
TBO-
PHUTENBHO

6.2. IIpumepHBbIe KOHTPOJIbHBIE 3aJaHUs (BOIIPOCHI) ISl IPOMEKYTOYHOM aTTeCTalluu

OK3aMeH MO JHUCHUIUIMHE TNPOBOAMTCA B (popMe cobecemoBaHus MO 3K3aMEHAIIMOHHBIM OWyIeTaMm.

DK3aMeHaIMOHHBIN OMJIET BKIIOYACTOAMHTEOPETCUSCKUI BOIIPOC U 1B IPAKTUYECKUX 33 JaHMSL.
Bonipochkl Kk 3k3amMeHy:
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1 cemecTp

1. ®ynkuua onHoi nepeMeHHOW. OcHoBHbIe TOHATHS. [loBenenme Qynkunu. I'paduku smeMeHTapHBIX
(hyHKIHA.

Martpunel. OCHOBHBIE TOHATHS.

Omnpenenurenu. OcHOBHBIE MOHATHSA. ONpeAEeTUTENN BTOPOTO, TPETHETO MOPAIKA.

MeTo/1p1 BEIUMCIICHUS OTIPEAETUTENEH 71 —T0 MopsaKa.

Panr matpunst. Teopema o paHre MaTpuLbl.

Cucremsbl TMHEHHBIX ypaBHEHNH. OCHOBHBIE TIOHATHS.

Pemnenue cucrem JIMHEMHBIX ypaBHEHHM MeToa0M ["aycca.

P NNk

Penienre HeBBIPOXKACHHBIX TUHEHHBIX cucTeM. @opmyiel Kpamepa.

9. HesoipoxxaeHnsie MaTpuisl. OOpaTHas MaTpHLa.

10. MaTpu4HbIil METOM PELICHHS HEBBIPOXKICHHBIX JTMHEWHBIX CHCTEM.

11. Omnepanuu HaJT MHOTOWICHAMHU.

12. Kopuu mHorounenoB. Teopema besy.

13. Cxema I'opuepa. KpatHble KOpHH.

14. PanuonanbsHbie ApoOu. OCHOBHBIC TIOHSATHS.

15. IlonsapHble KOOPAUHATEL. 3aBUCUMOCTh MEXY IIPIMOYIOJIbHBIMU U HOISAPHBIMH KOOPIUHATAMH.
16. Bektop. OCHOBHBIE OHATHUS.

17. CkanspHoe npousBeieHre BeKTOpoB. CBONCTBA.

18. BextopHoe npousBeneHue BeKTopoB. CBOMCTBA.

19. CmemanHoe ponu3BecHIe BEKTOpoB. CBOHCTBA.

20. BelpaxkeHHE CKaISPHOrO POU3BEIEHUS BEKTOPOB Yepe3 KOOPAHHATEI COMHOKHUTENEH.
21. BoIpaskeHHe BEKTOPHOTO IPOU3BEACHUS BEKTOPOB UYepe3 KOOPIUHATH COMHOKHUTENEH
22. BeIpaxkeHre CMEIIAHHOTO MTPOU3BEJCHUS BEKTOPOB Uepe3 KOOPAUHATHI COMHOKHUTEIICH.
23. YpaBHeHHE TMHUH Ha TUIOCKOCTH. BUIbI ypaBHEHUH TPSAMOI Ha TIOCKOCTH.

24. Yron Mexmy IByMs NPSAMBIMUA. Y CJIOBHE NMApauIEIbHOCTH U NEPIEHANKYIISIPHOCTH ABYX MPSAMBIX.
25. Obuiee ypaBHEHHE TUIOCKOCTH. BUIBI ypaBHEHUI! IIOCKOCTH.

26. HopmanbHOE ypaBHEHHE TUIOCKOCTH. PaccTosiHIE OT TOUKH JI0 TUIOCKOCTH.

27. Yron Mexay TIOCKOCTMH. B3auMHOE pacIoioKeHHE TBYX INTOCKOCTEH.

28. IlpsiMast B IpOCTpPaHCTBE.

29. B3aumHOe pacnooKeHue NpsIMON U MIOCKOCTH.

30. Omnunc. Kanonndeckoe ypaBHeHHE.

31. T'unepboia. Kanonndaeckoe ypaBHEHUE.

32. Ilapabona. KanoHnueckoe ypaBHEHHE.

33. IloBepxHOCTH BpaiieHus. [loBepxHOCTH BpallleHUsI BTOPOTO MOPSIKA.

34. Knaccudukanus moBepxXHOCTEH BTOPOTO MOPSIKA.

35. BeruucieHue mpeesioB YUCIOBEIX MTOCIEI0OBATEIHHOCTEH.

36. Beruncienue npenenoB GyHKIMA. PackpeITHe pa3TuYHBIX THIIOB HEONPEIEICHHOCTEH.
37. UccnenoBanue GyHKLIMI HAa HENPEPHIBHOCTh. HaxoxkaeHne To4eK pa3pbiBa U X TUIIOB.
TunoBoe MPAKTUYCCKOE 3aJaHUE

1. Hccnenosate CJIY Ha COBMECTUMOCTb U MOMOILIBIO MTpaBmiia Kpamepa

2.
17 =213
35 1|5
—2 5 —5|-4

2. BrBectn YpPaBHCHHUE T'COMETPHUUYCCKOr0O MECTa TOYCK, JJII KOTOPBIX OTHOIICHHUE PpaCCTOAHHUA OO0
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4
touku F(-4,0) k paccrosiHuto 10 npsimoi 4x + 25y = 0 paBHO 5

2 cemecTp
1. Omnpenenenue Npou3BoIHON (HYHKIIMH OJHOM MepeMeHHOM. ['eoMeTpruieckuii 1 MEXaHUUECKUN CMBICIT
IIPOU3BOIHOM.
2. Braucnenne npou3BOAHON cinoxHON ¢yHKImH. Haxoxnenne nuddepenimana GyHKINAN.
3. JHuddepennuporanre GyHKIUN 33aJaHHOW B TApaMETPUISCKOM BHUIC U HESIBHOW (DYHKIIHH.
4. BeoruncneHue mpou3BOAHBIX U AU (epeHIINATIOB BBICIINX MTOPSIKOB.
5. MHccnenoBanne GpyHKIHI ¢ TOMOIIBIO MPOU3BOIHBIX M 3CKU3HOE TIOCTPOCHHE TPAPHUKOB.
6. TIlepBooOpa3Has ¢pyrkmus. HeonpenenéHHbIM HHTETPAT U €TO CBOWCTBA.
7.  OcHOBHBIE METO/bI HHTEIPUPOBAHHUS.
8. PasmoxeHme palmoOHANBHBIX IpoOel Ha MPOCTEUIIIHE.
9. HurerpupoBaHue npocteimmx qpooei.
10. MHTerpupoBaHne HPPAITHOHATEHBIX (PYHKITHIA.
11. VHTerpupoBaHue TPUTOHOMETPUUECKHUX (DYHKLUI.
12. 3apmaum, IpUBOAAIINE K IIOHATHIO ONPEAENEHHOTr0 nHTerpana. OnpeneneHue.
13. MeTtosl pelnieHus onpeAeaéHHOTo0 HHTerpaia.
14. CgoiicTBa OonpeAeeHHOTO HHTETpaja.
15. HecoOCTBeHHBIC HHTETPAEIL.
16. TeomeTpudeckre MPUIOKEHHUS OTIPEIEICHHOTO HHTErpaa.
17. ®uzndeckue NpUIOKEHUS OMPeeIEHHOrO HHTerpaa.

Tumnosoe MPAaKTUYC€CKOE 3aJaHUE

1.
2.

. 2
BbruncnuTh MHTErpasl OT TPUTOHOMETPUUECKOH yHKIMH j sin“ xalx

Breramncants onpeneneHHHﬁ HUHTCTpall, UCIIOJIb3Y Pa3JIOKCHUC B PAJ HO,Z[BIHT@Fp&J'ILHOfI
1

dbynkumu (¢ Tounoctsro 10 0,001). o

3 cemecTp

1.

AN

10.
11.
12.
13.
14.
15.
16.

17.

@DyHKIMSA MHOTHX IepeMeHHbIX. OCHOBHBIE MOHSTHS (ONpeeIeHUe, 00JIacTh ONpeaeIeHNUs, 00IaCTh 3HAYCHNS,
rpaduk, moBeaeHue QyHKIMH).

YacTHbIE TPON3BOJHBIE IEPBOTO U BTOPOTO MOPAAKOB (PYHKINU MHOTHX EPEMEHHBIX.

[Tpou3BoaHBIE BBICHIMX MOPSIKOB (DYHKIIMH MHOTHX IIEPEMEHHBIX.

Juddepennnan pyHKINNT MHOTHX MEPEMEHHBIX, IEPBOTO U BBICIIUX TTOPSAKOB.

HccnenoBanue GyHKIMM MHOTHX IIEPEMEHHBIX Ha 9KCTPEMYM.

OcHOBHBIE TIOHATHS TeopuH MU(epeHINaIbHbIX YpaBHEHWHA. 3amadd, npuBomsamme K auddepeHnnarsHbM
YPaBHEHUSIM.

[pocteiimue muddepeHnnanbHpIe ypaBHEHHUS.

YpaBHEHUS ¢ pa3AeIONIMI IEPEMEHHBIMU.

OpmHOpOIHBIE YpaBHEHUS.

Jlunelinble ypaBHEHUS.

VYpasuenue beprynnu.

YpaBHeHUs B ONHBIX AU PepeHranax.

Jduddepennnanpapie ypaBHEHNS TEPBHIX MOPSAKOB. OOIIHE TOHATHS.

HeonHoposHbie TnHelHbIE ypaBHEHHS.

Merton BapHaliy OCTOSIHHBIX ATl TMHEHHBIX HEOAHOPOAHBIX yPaBHEHUH N-T0 MOPSAIKA.

OnHopoaHble THHEHHbBIE u(depeHIInaIbHbIe YPaBHEHHUS ¢ TOCTOSIHHBIME K03 duunentamu. Cirydaid pa3innaHbIX
BEILIECTBEHHBIX KOPHEH XapaKTEPHCTHUECKOTO yPaBHEHMS.

OnHoponHble JMHEHHBlE JUddepeHIManbHble  YpaBHEHUS C  IOCTOSHHBIMH KO3 ¢unmentamu. Ciryuaid
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KOMIUIEKCHBIX KOPHEH XapaKTepUCTHYECKOTO YPaBHEHHUS.

18. OmuoponHble NMHEHHBIE MU epeHIHaIbHbIe YPaBHEHUS ¢ TOCTOSHHBIMU K03 durmentamu. Ciydait KpaTHBIX
KOpHEH XapaKTepUCTHYECKOTO ypaBHEHHSI.

19. Heonmnopomusie muHeliHbIe AU (hepeHIInanbHbIe YPaBHEHUS ¢ TOCTOSHHBIMU KO3 (QUITCHTaMH.

20. Yucnossle psabl. OCHOBHBIE OHATHSL.

21. HeoOxoamMeblif MpU3HAK CXOAUMOCTH ITOJIOKUATEIEHOTO YHCIOBOTO PSIIa.

22. JlocTaTo4HBIE IPU3HAKU CXOAUMOCTH ITOJIOKHUTEIILHBIX YUCIOBBIX PSIJIOB.

23. 3nakorepeMeHHBbIE YUCIOBBIE psiabl. OCHOBHBIC TOHATHS. II[pU3HAKN CXOTUMOCTH.

24. OyHKIMOHAIBHBIE pAabl. OCHOBHbIE TOHATUS.

25. Crenennsie psaapl. Bunsl. OcHOBHEBIE TOHATHS. Pagimyc i 00:1acTh CXOOMMOCTH CTETIEHHOTO psfa.

26. OCHOBHBIE NOHSTUS TEOPHU BEPOSITHOCTEH.

27. Cmy4aiiHble COOBITHS U JCHCTBUS HAJl HUIMU.

28. Krnaccuueckoe ornpeneaeHe BeposITHOCTH.

29. T'eomeTpuuecKoe ONpeesIEHUE BEPOSTHOCTH.

30. Teopema ciI0XeHUsI BEPOSITHOCTEH.

31. Teopema yMHOKEHHS BEPOSITHOCTEH.

32. ®opwmymna baiteca

33. ®opmyna MOJHON BEPOSTHOCTH.

34. Cxema bepnymmm.

35. JlokanbHasi M UHTETpalIbHOS TeopeMa Jlaracca.

36. HauBeposTHeliliee YUCII0 HACTYIICHUS COOBITHS

37. JluckpeTHas cilyuyaiiHas BEJIMYMHA, €€ 3aKOH PACIpeesIeHHs BEpOATHOCTEH U UUCIOBBIE
38. XapaKTEepUCTHKH.

39. T'eomerpuueckoe pacnpeneieHue. YucaoBble XapakTEPUCTHKH.
40. bunomuanbHOE pacnpeeneHue. UucaoBble XapaKTePUCTUKH.
41. Pacnpenenenue [lyaccona.UncnoBble XapaKTEPUCTUKH.

42. HenpepslBHAS Ciy4aitHas BEIMIMHA, €€ TUIOTHOCTh PaCIpeICIICHHS BEPOSTHOCTEH H
43. YuCIOBbIC XapaKTEPUCTUKH.

44. HopmanbsHoe pacripenenennue. YucioBbie XapaKkTepUCTHKH.

45. Tloxa3arenbHoe pacrpeeneHue. YucaoBbIe XapaKTePUCTHKH.
46. PaBHOMepHOe pacmpesenenne. YucioBbie XapaKTepUCTHKH.

Tumnosoe MPAKTHYECKOE 3aJaHue

1. Pemmte ypaBHEeHHE METOIOM BapHaIlUH IMOCTOSIHHOM: y" +3y' +2y = T
2. Brpynne crynenros 12 roHomel u 8 neBymiek. DK3aMeH 110 MaTeMaTHKe CIacT, Kak mpasuio, 70 % roHomeit u 80
% nesymek. Haiitu BeposSTHOCTB TOTO, YTO NEPBBIN YENIOBEK, BBIMEAINI U3 ayAUTOPUH, CAACT IK3aMEH I10

MaTCMaTHUKeE.

Kpurtepun ounenku:

KoauuectBo
O T P p— XapakTepucTHKA 0TBETA HA TEOPETUYECKU A HAOpPaHHbIX
BONPOC / BHINOJHEHUS] MPAKTHYECKOT0 3a1aHus 0as10B
VK-1.1 JlaH NoJHBIN, pa3BepHYTHIA OTBET HA MOCTABICHHbBIN
-ananusupyem npooiemMHyI0 Cumya-yuro BOIIPOC, MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHUHI
KaK cucmemy, 6bis61As ee coc-masnsouue | 110 TUCUHILIMHE, T0KA3aTeIbHO PACKPBITEl OCHOBHBIE
U CEAZU MENCOY HUMU, MIOJIOKEHUS BOTIPOCOB; B OTBETE IPOCIICIKUBACTCS
YeTKas CTPYKTYPa, JIOTHIeCKas IOCIe0BaTeIbHOCTE,
OTpa’karolas CyIIHOCTb PACKPBIBAEMBIX MTOHATHIH, 9-10 6.

Teopuil. 3HaHME 10 MIPEAMETY IEMOHCTPUPYETCS Ha
(oHEe MOHUMAaHHS €r0 B CUCTEME JAHHOW HayKH U
MEXTUCIUIUIMHAPHBIX CBsI3eil. MoryT OBITh
JIOTTYII€Hbl HEJJOUYETHI B ONPE/IeICHUH TOHITUH,
UCIPABJICHHBIE CTYIEHTOM CAMOCTOSITEIIBHO B
IpoLEecce OTBETA.

JlaH moHBIN, pa3BEpHYTHIM OTBET HAa MOCTaBIECHHBIN
BOIIPOC, IIOKA3aHO YMEHUE BBIAEIUTH CYLIECTBEHHbBIE
OIIK-14.7 1 HECYIIECTBEHHbIE IPU3HAKH, TPUIMHHO- 7-8 ©.
-O0emoncmpupyem  6azosevle  3HAHUS 6 | criefCTBEHHBIE CBA3U. OTBET YETKO CTPYKTYPHPOBAH,
obracmu_ecmecm-6eHHORAYYHbIX OUCYUNIUK | gormdeH. MoryT 6BITh TOMYIIEHB 2-3 HETOYHOCTH
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U 20MOBHOCMb UCNONL306AMb OCHOBHBIE
NONOJCEHUs. U 3aKOHbL MAMEMAMUKY, Du3lU-
KU U XuMuu 8  Npogec-CUOHATbHOU
OessmeNbHOCmY, NPUMEHIMb UX 8 meope-
MUYecKux u IKCNEPUMEH-MATIbHBIX
UCCEe00B8AHUSIX

MW HC3HAYUTCIIbHBIC 0HII/I6KI/I, HCIPaBJICHHLIC
CTYJACHTOM C IMOMONIBIO MPETI0AaBaTCIIA.

JlaH HeTOCTaTOYHO MOJHBIH U HETOCTATOYHO
pa3BepHYTHIH OTBET. JIoTHKa M IOCIEIOBATEIIEHOCTh
M3TI0XKCHUS UMEIOT HapymieHus. JomyieHs! onmoKku
B PACKPBITUH MTOHATHUH, YIIOTPEOICHUN TCPMIHOB.
CTYIeHT He CIIOCOOCH CaMOCTOSITEIBHO BBIJICIHUTh
CYLIECTBEHHbIC U HECYIIIECTBEHHBIC TIPU3HAKU U
MPUYNHHO-CIICACTBEHHbBIE CBs3U. B oTBeTE
OTCYTCTBYIOT BBIBOJIbI. Y MEHHE PACKDPBITh 3HAYCHHUE
0000IEHHBIX 3HAHNN HE MOKA3aHO.

5-6 0.

OTBET MPEACTABISACT COOOM Pa3pO3HEHHBIC 3HAHMS C
CYyIIIECTBEHHBIMH OIIMOKaMH IO BOIIPOCY.
[TpucyTcTByIOT PparMeHTapHOCTh, HEIOTHYHOCTh
n3noxenus. CTyZICHT HE 0OCO3HACT CBSI3b
00CyK1aeMOoro BOIpoca 1o OWIeTy ¢ IPyrHMHu
00BEKTAMU AUCIUTLTUHBL. OTCYTCTBYIOT BBIBOJIBL,
KOHKPETHU3AIM U JI0KA3aTeIbHOCTh H3II0KCHHS.
JIONIOTHUTENBHBIE M YTOYHSIOIINAE BOIPOCHI
MpenoaaBaTesst He MPUBOSIT K KOPPEKIIUU OTBETA
CTy/ICHTA.

unu

OTBeT Ha BOIPOC MOJIHOCTBIO OTCYTCTBYET

unu

OTKa3 OT OTBETA

06.

VK-1.1

-aHanuzupyem npooIemMHyI0 Cumya-yuio
KaK cucmemy, 8blA6ss ee coC-masisoujue
U CBA3U MEANCOY HUMU

OIlIK-14.7

-demoncmpupyem  6azovle  3HAHUSL 8
obnacmu  ecmecm-6eHHOHAYYHBIXOUCYUNTUN
U 20MOBHOCHb UCNONBL308AMb  OCHOGHbBIE
NONIOJHCEHUSL U 3AKOHbL MAMEMAMUKY, u3u-

KU U XuMuu 8  Hpogec-CUOHATbHOU
0esimebHOCIU, NPUMEHSIMb UX 6 meope-
MUYecKux u IKCNEPUMEH-MATIbHBIX
UCCe00B8AHUSIX

IIpakTuueckoe 3aJaHuE BBIIIOJIHEHO, BEPHO,
OTCYTCTBYIOT OHIMOKH Pa3IM4YHbIX TUIOB. MoryT
OBITB JOIYIIEHBI HEJJOYETHI B ONPEIEIICHNH TOHATHH,
HCIIPABJICHHBIEC CTYJIEHTOM CaMOCTOSTEIBHO B
IIPOLIECCE OTBETA.

9-10 6.

[IpakTryeckoe 3a1aHUE BEITIOJHEHO B TIOJTHOM
o0beME.
JlonyieHaHe3HAYHMTEIbHAS OIIMOKA.

7-8 ©.

ﬂOHyH.ICHBI HECKOJIBKO HE3HAYUTEIbHBIX OIIHOO0K
Pa3InYHbIX THUIIOB.

5-6 0.

Jlomy1mieHs! 3HAaYNTENBHBIE OMIHOKH.
JlommoTHUTEIbHBIE U YTOYHSIOIMINE BOIIPOCH
MIpero1aBaTess He IPUBOIAT K KOPPEKIIUH OTBETa
CTyJCHTA.

unu

BrInonHeHne MpakTUYECKOTo 3a1aHuUs TOJIHOCTHIO
HEBEPHO, OTCYTCTBYET

0 6.
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6.3. MeTonnueckne MaTepuaJibl, ONpeae/siioliue Npoue1ypbl OLeHUBAHUSA

XapakTepuCTUKH NPOLEaYPbI

Bug npouenypst

DK3aMeH

Ilenp mponeaypsl

BBISIBUTH CTeNeHb chopmupoBaHHocTH Komnerennnid YK-1, OITK-14

JloxanbHble AKThI BY3a,
pETJIaMEHTHPYIOIIUE  MPOBEICHUE
MPOLEAYPHI

ITonoxxeHne O TPOBEAEGHHM TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U
MPOMEXYTOUHOW aTrectanmu  oOydaromuxcss CBO®Y, Bepcus 3.0,
yTBepxkaeHo pekropom CBDY 19.02.2019 r.

[Tonoxenue o 6auIbHO-peUTHHIOBOI cucteme B CBDY Bepcus
4.0,ytBepxaeno 21.02.2018 r.

CyOBeKThl, Ha KOTOPBIX HalpaBiieHa
npoueaypa

CTyZeHTHI 1,2 Kypca cienuainuTera

[Teproa npoBeeHHsI IPOLIETYPhI

SUMHSS U JIETHSS OK3aMCHallMOHHasA CCCCUU

TpeboBanuss K TMOMEHICHUAM U
MaTepUATLHO-TEXHIUECKUM
cpeicTBaM

TpeboBanust Kk OaHKYy OLICHOYHBIX
CpEJICTB

Onucanue MPOBCACHUSA MTPOUCAYPbI

DK3aMCH IPUHUMAETCS B YCTHOM (pOpME IT0 OHMIIETaM FITH B TECTOBOH (hopMe.
DK3aMCHAIMOHHBIN OWIIET 10 AWCIUILTHHE BKIIFOYACT OAMHTEOPETUICCKUN
BOTIPOC ¥ JIBa IIPAKTHUECKUX 3a4aHus. 1 He GoJee 25 TeCTOBBIX BOIIPOCOB.
BpeMs Ha TOAroToBKY — 1 akageMUIecKHii Jac.

[lIkanel olleHUBaHUS PE3YIHTATOB

[ITkaJyia OIICHHBAaHMS PE3YJILTATOB MpuBeaeHa B 1m.6.1. PTTJI.

Pe3ynbTaThl Iponeaypsl

B pesynbrate cnaun Beex 3ananwmii it CPC ctynenty HeoOxoammo HabpaTth
45 6amtoB, YTOOBI OBITH AOMYIIEHHBIM K 9K3aMEHY.
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. Ilepe4yeHb 3JIEKTPOHHBIX U MEYATHBIX YUeOHBIX H3IAHUIM

ABTOp, Ha3BaHUC, MCCTO U3JaHHA, U3JaTCIILCTBO, 'O

IleyaTHble U3TaHU:
Hannuue B Hb

DNeKTPOHHBIE U3/IaHNUS:
TOYKa JOCTYIa K peCypcy

No W3JIaHus yIeOHOM JTUTEPATy P, BU  XapaKTSPUCTHKA CBoY, (nammenosanme bC, Ib
) HHBIX HH(bopMauHOH;{mx pecypcoB KadenpanbHas CBDY)
6ubIMOTEKa M KOJI-BO
9K3EMIUISIPOB
OcHoBHas1 IMTepaTypa

1. [Munaues, B. C., 3amayHuk 1O BBHICIICH MaTeMaTHKE: 49
yued.1ocobdue yist By30BM.: Beicur. mik., 2004

2. Jauko, II. E., IlomoB, A. I'.Beiciias wmaremaTuka B
yOpaXHEHUSIX M 3afadax: yde0.mocobue ais BTY30B: B 2 49
4.M.: OHUKC: Mup u Ob6pazoBanue, 1996 .

3. [Tucemennbrit  J[.T. KoHcmekT nekuuid 10O  BBICHICH
Mmaremaruke: yue0.nmocobue / [Tucemennstit [1.T. - 3-e uzn., 26
Y.2. — Mocksa: Aiipuc - Ilpecc, — 252 c.

4. ITucemennbit . T. KoHcmekT nexkuuid 10  BbICIIEH
MaTematuke: yueo.mocobue / [Tucemennsrit [.T. - 3-e u3nm., 22
Y.1. — Mocksa: Aiipuc - IIpecc, — 252 c.

5. [lumaues, B. C. Belcmas matemaTnka : yuyeOHOe mocobue URL:
g By3oB / B. C. llumayes. — 8-e u3x., nepepad. u gom. — https://urait.ru/bcode/488662
Mocksa : UznatenbctBo FOpaiit, 2022. — 447 c.

JonoHuTeTbHAS JUTEpaTypa

1 I'mypman B.E. PykoBOJCTBO K peLICHHIO 3a/1a4 110 TEOPUHU
BEPOSITHOCTEH M MaTeMaTHYECKOIl CTaTHCTHKE: yuyeOHOe
nocodue st By30os/ ['mypman B.E. - 5-¢ uzn., crep. - 25
Mocksa: Bricmas mxoia, 2000. - 400 c.

1 ITonoBa A.M. MeTtoauueckue yka3zaHus K PELICHUIO
muddepenumansubix ypasaennit. — TU () AT'Y, 2001. 32

2 Camoxuna B.M. Boponosa O.I1. Kpussie BTOporo nopsuka:

METOAMYECCKIE YKa3aHWs U HHIUBUIYaTbHBIC 3aIaHIS K 40

Kypcy «MaTteMaThKay JJisl CTYJCHTOB HHKEHEPHBIX
criermanbHOCTeH - Heprorrpu: TU (¢) AT'Y, 2010.
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https://urait.ru/bcode/488662

8. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn « UHTEepHeT» (1as1€€

ceTb-UHTEpHET), HEOOXOAMMBIX JISI OCBOEHHSI AUCUUIIMHBI
1) Tlopran Math.ru: OubnMoTeKa, MeaUMaTeKa, OJUMIMAIBI, 3aJaud, HAy4YHBIC IIKOJBLUCTOPUS
mareMaTukuhttp://www.math.ru
2) MocKOBCKHH LIEHTP HENPEPHIBHOTO MaTeMaTH4ecKoro oopasoBanus http://www.mccme.ru
3) IlpukiagHas MaTeMaTHKa: CIPABOYHHMK MATEMATHYECKUX (OPMYJ, MPUMEPHI U 3a[a4d C PEUICHUSIMHU
http://www.pm298.ru

9. Onucanne MaTepUAILHO-TEXHUYECKOI 0a3bl, HEOOXOAMMON /ISl OCYIIeCTBICHHS
00pa3oBaTeILHOIO MpoIecca Mo AUCHUIINHE

Ne Buabl yuedHbIX HaumenoBanue aypuropui,
- % Ilepeuenn 060pyI0BaHUs
n/n 3aHATHI KaOUHeTOB, JadopaTopuii M mp.
1 JIex1OHHBIE 3aHATUS MynbTUMeIniHbIH KaOuHeT MHTEPaKTHBHAs JOCKa, HOYTOYK,
’ MYJbTUMEIUHHBIA IPOEKTOP
2. | Hoaroroska k CPC Ka6uner niuss CPC Ne 201 Kommerotep, noctyn K UHTEpHET

10. ITepeyens UHGOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YyeMbIX MPH OCYIIeCTBIEHNH 00pa30BaTeILHOIO MpoLecca
M0 JUCUMIJINHE, BKJIIYas NepeyeHb MPOrpaMMHOro odecnedeHusi 1 HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM
10.1. [Tepeuenp MHGOPMAIMOHHBIX TEXHOJIOTHI, KCIOIB3YEMBIX ITPH OCYIIECTBICHUH 00pa30BaTeIbHOTO Mpoliecca 1o
JUCLUIUINHE?

Ipu ocymiecTBICHIH 00PA30BATEIBHOTO MPOIIECCa M0 JUCIUILUIMHE UCTIONB3YIOTCS CIICIYIONHe HHPOPMAIIMOHHBIC
TEXHOJIOTHU:

. WCTIOJb30BAHUE HA 3aHATHSIX OJJICKTPOHHBIX W3JaHUH (YTCHHE JICKIMA C WCIOJNE30BAaHUEM CIai-
MIPE3CHTAIHH, JICKTPOHHOTO YIeOHOT0 MOCO0Hs ), BHICO- H ayuoMaTepuaioB (depe3 MHTepHET);
OpTaHU3aIMs B3aNMOICHCTBHS ¢ O0YJIAOIIUMICS TTOCPEACTBOM 3J1eKTpoHHOM ouTh 1 CO/IOMoodle.

10.2. TlepedeHp mMporpaMMHOTO 0OECTICUCHHS
-MSWORD, MSPowerPoint.

10.3. Ilepeuens nHGOPMAITMOHHBIX CITPABOYHBIX CHCTEM
He ucnone3yrorcs.

B nepeyHe MOTYT OBITh yKa3aHbI Takue HH()OPMAIMOHHBIC TEXHOJIOTHH, KaK HCIIONB30BAHHE HA 3aHATUSX HJICKTPOHHBIX M3JAHHI (YTCHHE JICKIHUH C
HCIIONB30BaHUEM CIAHI-TIPe3eHTAIHIL, JIEKTPOHHOT0 Kypca JIKIH, rpaguuecKix 00beKTOB, BUIEO- ayIN0- MAaTePHAIIOB (4epe3 MIHTepHeT), BUPTyalbHEIX
7Ta00paTopHil, MPAKTUKYMOB), CIECHHAIH3UPOBAHHBIX M OQHCHBIX NPOrpaMM, MH(QOPMAIMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JaHHBIX, OpraHHU3aLMsA
B3aHMOJEHCTBUS C 00YJAIONIMMHUCS TOCPEICTBOM JIEKTPOHHOU MOUTHI, GOopyMOB, IHTEepHET-TPyIII, CKalIl, YaThbl, BUICOKOH(DEPEHIICBA3b, KOMIIBIOTEPHOE
TECTHPOBaHUE, JTUCTAHIOHHBIEC 3aHATUS (OJUMIHAJBI, KOH(pEpeHIHN), BeOUHAp (CeMHHAp, OpraHU30BaHHEIA depe3 VHTEepHET), MOATOTOBKA IIPOEKTOB
CHCIIONIb30BaHHUEM JICKTPOHHOTO Ohrica I 000IOYKH) U T.I1.
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http://www.math.ru/
http://www.mccme.ru/
http://www.pm298.ru/

JIUCT AKTYAJIM3AIIMUA PABOYEN NPOT'PAMMBI JIJUCHUILJIAHBI

b1.0.14 MartemaTuka
YueOHsblit Bnecennble U3MEHEHUS IIpenonasarens IIpoTokon 3acenanus
ron (®HO) BBIITyCKaIOIEH
kadenpsi(naTa,HOMED),
®UO 3aB.kadeapoit,
MOJIHCh

B mabnuye yxazvieaemcs monvko xapakmep usmeHenull (Hanpumep, usmMeHenue memvl, CRUCKA UCIMOYHUKO8 NO meme Ul
memam, CpeodCcme NPOMENCYMOUHO20 KOHMPOIA) ¢ YKA3aHUueM nyHkmos paboueti npoecpammol. Camo codepoicarue usmeHeHu
ohopmasemcst NPUNLOJICEHUEM NO CKEO3HOU HYyMepayuu.

26



