MUHUCTEPCTBO CEJIbCKOI'O X031 CTBA POCCUNCKON ®EJIEPALTNN
®denepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPESIKICHHUE

BBICIIIETO 00Pa30BaHMUS

«KYBAHCKUI TOCYIAPCTBEHHBIN ATPAPHBI VHUBEPCUTET

nmeau WU.T. TPYBUJIMHA»

@DakynbTeT MEXaHU3ALUU
Bricmieit MaTeMaTuku

@ Ky6rAy J[loKyMeHT MoAnucaH NpocToi

KySonco rocymapcrsenaih BNEKTPOHHOM MOAMNCHLED

Ceptngukar:  2a00000: 000200000220
Brianenery; TTyeHKo Anexceli AHaTonbegit
[eiicTeuTeneH ot 23-05-2021 po 22-05-2026

VYTBEPXJIEHO:
Jekan, PykoBoauTenb noapasieseHust

Tutyuenko A.A.
(mpoToxkoi ot 16.04.2024 Ne 8)

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI (MO YJIS)

« MATEMATHUKA»

VYpoBeHb BhIciIero o0pa3oBanus: OakansaBpuar

Hanpasnenue noarorosku: 35.03.06 Arpoun:xeHepus

HanpasnenHocts (npoduis): TexHnueckre CUCTeMbl B arpoOu3Hece
KBanuduxanuus (creneHsp) BelTyckHUKa: bakanasp

®opMbl 00y4eHUsI: OYHAsI, 3A04HAs
I'on HaGopa: 2024

Cpok nonydeHwust 00pa3oBaHusI:

O0BeM:

Ounas ¢popma oOyuenus — 4 romga
3aounas popma oOyueHus — 4 roga 9 mecsma(-eB)

B 3a4eTHBIX equHuIax: 11 3.e.
B aKaJIEMHYECKHUX Jacax: 396 ak.d.

2024

TTonrorosneno B cucteme 1C:Yuusepcurer (000002248) Crpanura 1 u3 49



Pa3padoruukmu:
JlouenT, kadeapa Beiciieii Mmarematuku TperbsikoBa H.B.

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBlIeHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC

BO mno HampaBneHuto mnoarotoBku HampasieHne mNOATOTOBKU:

35.03.06 ArpounxeHnepus,

YTBEpKJIEHHOTO mpukazoM MunoOpHayku Poccum ot 23.08.2017 Ne813, ¢ yueToM TpyaOBBIX

¢byHKIMI TpodeccHOHANBHBIX CTaHIApPTOB:

xo3stiicTBa", yTBepkaeH npukazoM Muntpyaa Poccun ot 02.09.2020 Ne 555H;
MPOCKTUPOBAHUIO ABTOMATH3UPOBAHHBIX CHUCTEM YIPABICHUS TEXHOJIOTHMYECKUMH Mpoleccamu’,

yTBEpKAeH npukazom Muntpyna Poccun ot 12.10.2021 Ne 723H.

CornacoBanue U yTBepkKACHUE

"CrieqyaiucT B 00JIaCTM MEXAaHU3ALUU CeIbCKOrO
"CroenuaiiucT 1o

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATTMYWUN)
opras
1 ®DaKynbTeT [Ipencenarens Coxonenko O.H. Cormmacoano [09.04.2024, Ne 8
MEXaHU3aluu | METOAMYECKOM
KOMHUCCHU/COBET
a
2 [IpoueccoB mu | PykoBoauTtenn [Tamyma C.K. CormtacoBaHo 10.04.2024
MaIliH B 00pa3oBareIbHO
arpobu3Hece 1 IporpamMMmBI
3 Beiciieit 3aBenyonuii I'puryneuxwuii B.I. CornacoBano |08.05.2024, Ne 9
MaTeMaTHKU Kagenpox,
PYKOBOIHUTENH
MOpa3IeICHUS,
peanu3yoIero
OIl1
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOGHMS JUCHMIUIMHBI - SBISETCS (OPMHUPOBAHHE KOMIUIEKCa 3HaHMUA 00
OpPTraHU3aIMOHHBIX, HAYYHBIX ¥ METOAMYECKUX OCHOBAX pa3/lejoB MaTeMaTWKH, HEOOXOMUMBIX IS
peuieHusl 3a1ad, BO3HUKAKOIIUX B IIPAKTUYECKOM NEATEIBHOCTH; pa3BUTHE MaTeMaTHYECKOU
MHTYULUH, JIOTUYECKOIO MBIIUICHHs], BOCIIUTAHUE MAaTEMATUYECKON KYyJIbTYPBL.

3anaun u3y4eHus JUCIUILTUHBL:
- U3y4YeHHE OCHOBHBIX MOHATUI U METOJIOB PEIICHUH 3a/]a4 Kypca MaTeMaTHKU;;

- (opMupoBaHHE YMEHHUS BBIOMPATh ONTHUMAJIBHBIE METOABl BBIYUCICHHUNW WM CPEIACTBA JUIS UX
OCYILIECTBIICHNUS,

- YMEHUE COAEPIKATEIBHO HHTEPIPETUPOBATH PE3YIbTaThl PELICHUS IPUKIIAJAHBIX 3a1a4;
- opMUpOBaHUE HABBIKOB paOOTHI CO CIIPABOYHOM JTUTEPATYPOK;
- Pa3BUTHUC YCTKOIO JIOTHYCCKOT'O MBIIIIJICHHW I, HABBIKOB OIICPUPOBAHUA a6CTpaKTHBIMI/I IIOHATUAMU,

- GOopMUpPOBAHUE YMEHUSI CAMOCTOSATEIBHO Pa30UpaThCsl B MaTEMaTHUECKOM arrapare crieluaibHOn
JTUTEpaTypbl U HAyYHBIX CTaTeH.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHON NMPOTrPaMMbIl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

VYK-1 CnocobeH oCyIIecTBIATh MOUCK, KPUTUYECKUI aHAM3 M CHHTE3 MH(OpMAIMH, PUMEHSITh
CHCTEMHBIH MOIXO/ ISl pEIICHHSI TOCTABJICHHBIX 33134

VYK-1.1 Amnanu3upyeT 3amady, BbIIeNsAs €€ 0a30Bble COCTABISIOMIAE, OCYIIECTBIISET
JEKOMIIO3UIIHIO 3aa4H.

3name:
VK-1.1/382 3HaeT 6a30BbI€ COCTABIISIONINE IO OCYIIECTBICHHUIO JEKOMITO3HUITNH 3aa4H.
Ymems:

VK-1.1/¥Mm1 ymeTh aHamu3WpoBaTh 3aJa4yd, BBIJCISS €¢ 0a30BbIe COCTABISIONINE H
OCYIIECTBIIATH IEKOMIIO3UITHIO 3a1a49H1
Braoems:

VK-1.1/HB1 Bnamers HaBLIKAMH aHaJIM3a 3a7a4dd, BBIIEIIASL €€ 0a30BBIE COCTABIIAIOLINE
JUTSL OCYLIECTBIICHHUS IEKOMIIO3UIUU 3a]1aul

VK-1.2 HaxomuT ¥ KpPUTHYECKH aHATU3UpPyeT HH(OpMAINIO, HEOOXOOUMYIO MJIsl PELICHHS
MIOCTaBJICHHOU 3a1a4uu

3nams:

YK-1.2/311 3HaTh HEOOXOMUMYIO HH(POPMALIUIO JJIS PEIICHUS TOCTaBICHHON 3a/1a41
Ymems:

VK-1.2/¥M]l yMmeTp HaxoguTb M KPUTHUYECKH aHAIM3UPOBaTh HHQPOPMALHIO.
HEOOXOIUMYIO JJISl PEIICHUs TTOCTABICHHON 3a1a41

Braoemy:

VK-1.2/HB1 BnageTh HaBBIKAMH HaXOJIUTh U KPUTHUECKH aHATU3UPOBATH HH(OPMAITHIO,
HEOOXOAMMYIO JUIsl pEIIeHUs TOCTaBICHHOM 3a1a4u

VYK-1.3 PaccmarpuBaeT BO3MOKHBIE BApHAHThI PEIICHUS 3a/1a4H, OLIEHUBAs UX JOCTOMHCTBA U
HELOCTATKH

3name:

VK-1.3/311 3HaTh BO3MOXHBIC BAPUAHTHI PEIICHUS 3a7a4H, OLICHUBAS UX IOCTOMHCTBA U
HEIOCTATKU

Ymems:
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YK-1.3/¥MI ymeTsh pernars 3aqauu, OleHUBas UX JOCTOMHCTBA U HEIOCTATKU
Braoemy:

VYK-1.3/HBl BnaneTh HaBBIKAMH PACCMOTPEHHUS BO3MOXXHBIX BapHAHTOB pEIICHUS
3a/1auy, OLIEHNBAsl UX JOCTOMHCTBA U HEAOCTATKU

VYK-1.4 I'paMOTHO, JOTMYHO, apryMEHTHPOBAHHO ()OPMHPYET COOCTBEHHBIE CYXKICHHUS H
oueHku. Oranyaer (pakThl OT MHEHHUM, MHTEPIpPETAlfif, OIEHOK U T.J. B PACCYXKICHHUIX
JPYTUX YYaCTHUKOB JESTEIbHOCTH
3nams:
VK-1.4/311 3Hare oTaumuus ¢GakToB OT MHEHHH, WHTEpPIpETaIui, OIICHOK B
paccyKIEHUAX IPYyTUX YYaCTHUKOB JESATEIbHOCTH
Ymemu:
VYK-1.4/YM1 ymeTs rpaMOTHO, JIOTUYHO, apTyMEHTHPOBAHO (POPMHUPOBATH COOCTBEHHBIE
CYKJICHHSI M OLICHKH, TIPH 3TOM OTINYaTh ()aKThl OT MHEHUH, HHTEPIPETAINi, OLICHOK U
T.JI. B PaCCYXJICHHSX JIPYTUX YYaCTHHKOB JIEATEIBHOCTU
Braoemy:

VK-1.4/HB1 BnaneTs HaBBIKAMU IPaMOTHO, JIOTHYHO, APTYMEHTUPOBAHHO (hOPMHUPOBATH
COOCTBEHHBIE CY)KJICHHSI U OLIEHKU

VYK-1.5 Onpenensier v OLIEHUBAET MOCIEACTBUS BO3MOXKHBIX PEIICHUM 3a1a4u
Buameo:
VYK-1.5/3u11 3HaTh MOCAEACTBUS BOBMOXHBIX PEIICHUN 3a/1a4
Yuems:
VK-1.5/Ym1 ymeTh ompenensarb W OIEHHUBATh TOCIEICTBHS BO3MOXHBIX PpEIICHUN
3a7a49u
Brnaoemw.

VK-1.5/HB1 Bnazgers HaBBIKAMU OIIPEaEICHUS U OLCHUBAHUS MOCIEACTBUS BO3MOXKHBIX
peLIeHUH 3a1a41

OIIK-1 CnocobeH pemiath THIOBBIEC 33Ja4K NMPO(ecCHOHATBHOMN eATeNIbHOCTH Ha OCHOBE 3HAHUUN
OCHOBHBIX 3aKOHOB MAare€MaTH4eCKHX, E€CTECTBEHHOHAYyYHbIX M  00IIEnpogecCHOHAIbHBIX
JUCLUIUIMH C TPUMEHEHHEM UH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA

OIIK-1.1 Hcrmonb3yeT OCHOBHBIE 3aKOHbl MAaTE€MaTHYECKUX JUCUUIUIMH JUIsl PEIICHUS
CTaH/JAPTHBIX 33/1a4 B COOTBETCTBUU C HANPABIECHHOCTHIO MPOQPECCUOHATBEHON JeATEIIEHOCTH
3uamo:
OIIK-1.1/382 3HaeT OCHOBHBIE 3aKOHBI MATEMaTHUYECKUX UCIUIUIMH JJIsl PEIICHUS

CTaHAAPTHBIX 3aJa4 B COOTBCTCTBUH C HaIlpaBJICHHOCTBIO HpO(i)CCCI/IOHaJIBHOI\/'I
ACATCIIBHOCTHU

Ymems:

OIIK-1.1/YM2 VYMmeeT HCIIOAB30BaTh OCHOBHBIE 3aKOHBI MAaTEMaTUUECKHUX JUCIIAILIAH

JUISE  peIIeHHus CTAaHJApTHBIX 3aJad B  COOTBETCTBUU C HampaBICHHOCTHIO
npodhecCHOHANBHON IeATeIbHOCTH
Braoems:

OIIK-1.1/HB2 Biageer HaBbIKAMH MCIIOJIB30BAHUS OCHOBHBIX 3aKOHOB MAaTEMAaTUYECKUX
JUCLUIUIUH ISl PELIeHUs] CTaHJIapTHBIX 3a/lad B COOTBETCTBUHM C HANpPaBIEHHOCTHIO
npodhecCHOHANBHON NeATeIbHOCTH

3. Mecto aucuumimHbl B cTpykrype OII
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HNucuumnuHa (Momynb) «MareMaTukay OTHOCUTCS K 00s3aTeNbHON YacTu 00pa30BaTENbHOMN
nporpaMMbl M u3ydaetrcs B cemecTpe(ax): Ounas ¢opma obyuenus - 1, 2, 3, 3aounas ¢dopma
oOyuenus - 1, 2, 3.

B npouecce u3yueHus: AMCUUIIIMHBI CTYIEHT TOTOBUTCS K BUAaM MPo(eccHoHaIbHON JesITeIbHOCTH
U pemieHUI0 npodecCHoHaNbHBIX 3amad, npeaycMoTpeHHbix PI'OC BO u o6pa3oBarenbHOU

MPOTrPaMMOH.

4. O0beM TMCHUIVIMHBI U BUAbI Y4e0HOI padoThl

Ounas ghopma obyuenus
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KonTposb
[lepBbrit Has
P 1083 [11 |3 |2 |6 |97
ceMecTp pabora
DK3aMeH
KonTposb
. Hast
Bropoii cemectp | 144 | 4 11 3 4 4 133
pabora
DK3aMeH
KonTposb
. Hast
Tperuii cemectp | 144 | 4 | 19 | 3 6 | 10 | 125
pabora
DK3aMeH
Bcero 396 | 11 | 41 | 9 | 12 | 20 | 355
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Ounas ghopma obyuenus

5. Conep:xxanue TUCUMILTHHBI
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINK HE YKa3bIBAIOTCS)

TTonrorosneno B cucteme 1C:Yuusepcurer (000002248)

§ s |3 o
Z = | 5 |5EEs
= w i~ © |5 EE
= = = < = = =
an) = = o > Q9
S = 20 0
Zel 2| B |8 (288
HaumenoBanue pazaena, TeMbl § S| 9 g E ) 5 ;
e} = Q = = . < A
= o] R O & = =
= Q = E |8 B 3
o | = | g | 3 |E¢e g
5 |3 S| 2|8 |E255
o | = 5] o 8 B8 &
m |m 5 | B | O |[E% aktk
Paszgen 1. Pasagen 1 - JInneiinan 54 3| 20| 28 3| VK-1.1
U BEKTOpPHAasA ajredpa VK-1.2
Tema 1.1. Onpenenurenu 2-3 4.5 2 21 0,5 YK-1.3
HOPSIKOB VK-14
Tema 1.2. Marpuusl 4,5 2| 2| 05| YK-1.5
Tema 1.3. CucTeMbl TUHEHHBIX 6,5 2 41 0,5 OIIK-1.1
YpaBHEHUU
Tema 1.4. Ognoponanbie u 8 4 4
HEOTHOPOHBIC CUCTEMBI
YpaBHEHUU
Tema 1.5. IIpsimble HA TIIIOCKOCTH 8,5 4 4, 0,5
Tema 1.6. Kpusble 2-ro nopsiika 6,5 2 41 0,5
Tema 1.7. I1OCKOCTH U NIpAMBIE B 6 2 4
MPOCTPAHCTBE
Tema 1.8. Bektopsl 6,5 2 4, 0,5
Tema 1.9. ODx3amen 3 3
Paznen 2. Paznen 2 - 90 3] 36| 34| 17| VK-1.1
MareMaTHYecKUl aHAJIU3 U VK-1.2
au¢ppepeHIHAIBHbIC VK-1.3
YPABHEHUsS VK-14
Tema 2.1. ®yHKIUA OHOIM 8 2 4 21 VK-1.5
NeHCTBUTENBHOMN MEpeMEHHOM OIIK-1.1
Tema 2.2. I[IpousBoaHas u 12 6 4 2
muddepennman
Tewma 2.3. ®yHKUIMH 5 2 2 1
Tema 2.4. Tuddepenunanpaoe 10 4 4 2
ucurcieHne GyHKIUU OqHON
MEPEMEHHOMN
Tema 2.5. ®yHKIIUH HECKOIBKHUX 10 4 4 2
MepEMEHHBIX
Tema 2.6. UnTerpanbHoe 17 8 6 3
HcYHCIIeHne (PYHKIIMU OTHOU
MepEMEHHOM
Tema 2.7. KoMiiekcHbIC Yncia 5 2 2 1
Tewma 2.8. luddepennmanbapie 10 4 4 2
ypaBHEHUS MEPBOTO TOPsIKA

Crpanutia 6 u3 49



MIPOCTPAHCTBE

TTonrorosneno B cucteme 1C:Yuusepcurer (000002248)

Tema 2.9. TuddepeHnmansHbie 10 4 4 2
ypaBHEHHUS BTOPOTO MOpsJIKa
Tema 2.10. Dx3ameH 3 3
Pasnen 3. Pasnen 3 - Teopust 117 3| 20f 30| 64| VK-1.1
BEPOSITHOCTEI U VK-1.2
MaTeMaTH4YeCKasi CTATHCTHKA VK-1.3
Tema 3.1. UncoBble psisibl 13 2| 4] 7| YK-14
MOJIOKUTEJIbHBIMU YWICHAMU VK-1.5
Tema 3.2. 3HaKonepeMeHHbIE U 13 2 4 7| OHK-1.1
3HAKOYEPETYIOLIUECS PSIIbI
Tema 3.3. @yHkimoHanpHele psasl | 13 2 4 7
Tema 3.4. DnemeHTapHbIE 11 2 2 7
COOBITHS, ACHCTBUS HAJ HUMU
Tema 3.5. IloBTOpeHue 13 2 4 7
WCTIBITAaHUHN
Tema 3.6. [luckpeTHas ciyyaiiHas 16 4 4 8
BEJIMYMHA
Tema 3.7. HenpepbiBHas 13 2 4 7
Clly4yaliHasl BEIMYMHA
Tema 3.8. Maremarnueckas 11 2 2 7
CTaTUCTUKA
Tema 3.9. 11 2 2 7
KoppensiimonHo-perpeccCuoHHbIN
aHaIn3
Tema 3.10. Dx3amen 3 3
Hroro 261 9| 76/ 92| 84
3aounas gpopma obyuenus
S s
jas] 2] Ta)
Z = | 5 |5EEs
< = = O g E =
= & = = 50 o
Zel 28 |8 (828
HaumMeHnoBaHue pasziena, TeMbI § S| o Z o 5 ;
S| & | g 8 |23 S
cel 2| 5| & |Ecgz
£ = o " |0 g & S
= =) o e 8 5
X | 2| E|S|EEEE
o & S| 2| c|EgEe
o |2 2 s = s 223
O T O o < E 338 &
m (M HE |E | O |ESaE
Pasnen 1. Pasnen 1 - JIuneitnas | 108 3 2 6| 97| YK-1.1
U BEeKTOpPHas ajredpa VK-1.2
Tema 1.1. Onpenenurenu 2-3 13 1| 12| YK-1.3
MOPSIIKOB VK-1.4
Tema 1.2. Marpuusl 13 1| 12| YK-1.5
Tema 1.3. CucteMbl THHEHHBIX 13,5 0,5 [ 12 OIK-1.1
YpaBHEHUU
Tema 1.4. Ognoponanbie u 12 12
HEOITHOPOJHBIE CUCTEMBI
YpaBHEHUU
Tema 1.5. IIpsimbie Ha TocKOCTH | 14,5 0,5 1| 13
Tema 1.6. Kpussie 2-ro nopsiaka 13,5 0,5 1| 12
Tema 1.7. I1OCKOCTH U NIpAMBIE B 12 12
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Tema 1.8. BexTopsl 13,5 0,5 [ 12

Tema 1.9. Ok3amen 3

Paznen 2. Pa3nen 2 - 144 4 4| 133| VYK-1.1
MaremaTu4ecKHil aHAJIN3 U VK-1.2
auddepenunanbHbIC VYK-1.3
YPaBHEHUA VYK-1.4
Tema 2.1. OyHKUUS OTHOU 10,5 0,5/ 10| YK-1.5
JEHCTBUTEIHLHON IEPEMEHHOM OIIK-1.1
Tema 2.2. [IpousBoaHas u 11 0,5 0,5 10

g depeHnuan

Tema 2.3. OyHKUINH 11,5 0,5 11

Tema 2.4. uddepenunanbaoe 16 0,5 0,5| 15
HcYHCIIeHne (PYHKIIMU OTHOU

MepEMEHHOM

Tema 2.5. @yHKIUHU HECKOIBKHUX 16 0,5 0,5 15
MIEPEMEHHBIX

Tema 2.6. UnrerpanbHoe 21 0,5 0,5 20
ucurcieHne GyHKIUU OqHON

MepeMEeHHON

Tema 2.7. KomIuiekcHbIC Ymnciia 11 0,5 0,5 10

Tema 2.8. TuddepeHunanbHbie 22 0,5 0,5 21
YpaBHEHHS TIEPBOTO MOPSIKA

Tema 2.9. TuddepeHunansHbie 22 0,5 0,5 21
YpaBHEHHS BTOPOTO MOPSIKA

Tema 2.10. Dx3ameH 3

Pasznea 3. Paznen 3 - Teopus 144 6| 10| 125| VK-1.1
BEPOSITHOCTEI U VK-1.2
MaTreMaTHdecKasi CTaTUCTHKA VK-1.3
Tema 3.1. UncnoBsle psbl € 11,5 0,5 1| 10| YK-1.4
MTOJIOKUTEIIbHBIMU YICHAMHU VK-1.5
Tema 3.2. 3HakonepeMeHHbIE U 11,5 0,5 1| 10| OHK-1.1
3HAKOYEPETYIOLTUECS PS/IbI

Tema 3.3. @yHKuMOHANBHBIE psnbl | 15,5 0,5 1| 14

Tema 3.4. DnemeHTapHbIE 17,5 0,5 1| 16
COOBITHS, ICHCTBHS HAJl HUMH

Tema 3.5. IloBTOpeHue 18 1 1| 16
HCTIBITAaHUHT

Tema 3.6. [luckpeTHas ciyyaiiHas 18 1 1| 16
BEJIMYHMHA

Tema 3.7. HenpepbiBHas 18 1 1| 16
Ciy4aiiHasi BeTUIMHA

Tema 3.8. Maremarndeckas 12,5 0,5 1 11
CTaTHUCTHKA

Tema 3.9. 18,5 0,5 2| 16
KoppensiimonHo-perpeccCuoHHbIN

aHam3

Tema 3.10. ODx3amenH 3

Hroro 396 12| 20| 355

5. Conep:xanue pa3aesnoB, TeM JUCUUIIIIMH
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Pa3zoen 1. Pazoen 1 - /Tuneiinaa u éekmopnasn anzeopa

(Baounaa: Buneayoumopnasa konmaxkmnaa paooma - 3u.; Jlekyuounnwvie 3anamus - 2u4.;
Ilpakmuueckue 3anamusa - 6u.; Camocmoamenvnaa paooma - 974.; Ounas: Bueayoumopnasn
Konmakmuasa paooma - 34.; Jlekyuonnwvie 3anamusa - 20u.; Ilpakmuueckue 3anamua - 28u.;
Camocmosamenvuan pavoma - 34.)

Tema 1.1. Onpedenumenu 2-3 nopsiokog

(Ounas: Jlekyuonnvie sanamus - 2u.; [Ipaxmuueckue 3anamus - 24.; Camocmosmenvras paboma -
0,5u.; 3aounasn: Ilpakmuueckue 3auamus - 1u.; Camocmoamenvuas paboma - 124.)

1 Beraucnenue, CBONCTBA, MUHOPHI U aIreOpandecKue JOTOTHEHUS

2 Teopema Jlannaca

Tema 1.2. Mampuywl

(Ounas: Jlexyuonnvie sanamus - 2u.; [Ipaxmuueckue 3anamus - 24.; Camocmosmenvras paboma -
0,5u.; 3aounasn: Ilpakmuueckue 3auamus - 1y.; Camocmoamenvuas paboma - 124.)

1 OCHOBHBIE ITIOHSATHS, BUIBI

2 JleficTBUS HaJl MaTpULIAMU

Tema 1.3. Cucmemvl TuHeUHbIX YPABHEHULL

(3aounasn: Jlekyuonnvie sanamus - 0,5u4.; Ilpakmuueckue zamamus - Iu.; CamocmosmenvHasi
paboma - 124.; QOunasa: Jlexyuonuvie sanamus - 2u4.; Ilpaxmuueckue 3anamus - 4u.;
Camocmosmenvras paboma - 0,54.)

1 ObpaTHas MaTpuIla, METOI OOPAaTHON MATPHUIIBI

2 Meton I'aycca, meton Kpamepa

Tema 1.4. O0HopooHble U HEOOHOPOOHbLE CUCHIEMbL YPABHEHULL
(Ounas: Jlexyuonmnvie 3anamus - 4u.; Ilpakmuueckue 3anamus - 44.; 3aounas: Camocmosmenvhast
paboma - 12u.)
1 Teopema Kponekepa-Kanemu
2 OyHaaMeHTalbHasg CUCTEMA PEICHUI

Tema 1.5. Ilpsamvle na niockocmu

(3aounasn: Jlekyuonnvie sanamus - 0,5u4.; Ilpakmuueckue zamamus - Iu.; CamocmosmenvHasi
paboma - 13u.; Ounasa: Jlexyuonuvie sanamus - 4u.; Ilpaxmuueckue 3anamus - 4u.;
Camocmosmenvras paboma - 0,54.)

1 Buabl ypaBHeHUH TTpsIMOU

2 B3auMHO€ pacioyIoKeHUE MPSMbBIX

Tema 1.6. Kpusvle 2-20 nopsioka

(3aounasn: Jlekyuonnvie sanamus - 0,5u4.; Ilpakmuueckue zamamus - Iu.; Camocmosmenvhasi
paboma - 12u.; QOunasa: Jlexyuonuvie sanamus - 2u4.; Ilpaxmuueckue 3anamus - 4u.;
Camocmosmenvras paboma - 0,54.)

1 OKpyXKHOCTb, ITUIIC

2 I'mnepOoa, mapadomna

Tema 1.7. I[Inockocmo u npsmovle 8 NpOCMpPaAHCmMae
(Ounas: Jlexyuonnvie 3anamus - 2u.; Ilpakmuueckue 3anamus - 44.; 3aounas: Camocmosmenvhast
paboma - 12u.)
1 YpaBHEHMS IIIOCKOCTU. YpaBHEHHUE MPSIMOi
2 IloHATHE O MOBEPXHOCTIX 2-TO MOPSAIKA
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Tema 1.8. Bexmopeul

(3aounas: Jlekyuonnvie sanamus - 0,5u4.; Ilpakmuueckue zanamus - Iu.;, Camocmosmenvhasi
paboma - [2y.; Owunas: Jlexkyuonwvie 3anamus - 24.; Ilpaxkmuueckue 3anamus - 4u.;
Camocmosmenvuas paboma - 0,54.)

1 Onpenenenuie, eicTBYS HaJl BEKTOpAMU

2 CoOcTBEeHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPHI IMHEHHOTO oreparopa

Tema 1.9. Dx3amen
(3aounasn: Bueayoumopmnas xoumaxmuas paboma - 3y.; Ounas: BHeayoumopHas KOHMAKMHAL
paboma - 3u.)

Bomnpocsl k 3xk3ameny

Pazoen 2. Pazoen 2 - MamemamuuecKkuil ananus u oughgpepenyuanvnovie ypasnenus

(Baounasn: Bueayoumopnasa xonmaxmmuaa paooma - 3u.; Jlekyuonuvie 3amamua - 4u.;
Ilpakmuueckue 3anamun - 4u.; Camocmoamenvuaa paooma - 1334.; OQunasa: Bneayoumopnasn
Konmaxkmuaa paooma - 3u.; Jlekyuonnvie 3anamusa - 36u.; Ilpakmuueckue 3anamusa - 34u.;
Camocmoamenvhan pavoma - 17u.)

Tema 2.1. @yukyus 00HOU OelcmeUmenbHOoL nepemeHHou

(Ounas: Jlekyuonnvle 3anamus - 24.; Ilpakmuyeckue 3auamus - 44.; Camocmosmenvhas paboma -
2y.; 3aounas: Ilpaxmuuecxue 3anamus - 0,54.; Camocmosmenvras paboma - 104.)

1 Ipenen ¢pynkuum; 6ecCKOHEYHO OONbIINE U OECKOHEUHO Malble (PyHKIIUN

2 HenpepbIBHOCTH (PYHKIIUK; TOYKH pa3phbiBa U UX KiIaccuUKamms

Tema 2.2. Ilpouszsoouas u oughgepenyuan

(3aounas: Jlekyuonnvie 3anwamus - 0,54.; [lpakmuueckue 3amamusa - 0,5y.; Camocmoamenvuas
paboma - 10y.; Owunas: Jlekyuonnvie 3anamus - 6u.; Ilpakmuueckue 3anamus - 4u.;
Camocmosmenvuas paboma - 24.)

1 IIpousBoanas; npasuio Jlonurans

2 uddepenunan GpyHxkuun

Tema 2.3. @ynxyuu
(3aounas: Jlexyuonnvie 3auamus - 0,54.; Camocmosamenvhas paboma - 11y.; Ounas: Jlekyuonmvie
sauamust - 24.; IIpakmuueckue 3auamust - 24.; Camocmosmenvnas paboma - 14.)
1 YucnoBble MHOXKECTBA
2 DnemeHTapHble (YHKINU U UX rpaduKu

Tema 2.4. Jlughghepenyuanvroe ucuucnenue hynkyuu 00HOU nepemerHou

(3aounas: Jlekyuonnvie 3auamus - 0,54.; [lpakmuueckue 3amamusa - 0,5y.; Camocmoamenvuas
paboma - 154.; Owunas: Jlekyuonnvie 3anamus - 4u.; Ilpakmuueckue 3anamus - 4u.;
Camocmosmenvuas paboma - 24.)

1 OcHoBHBIE TeOpeMbI TU(GEPEHITNATEHOTO HCUUCICHUS

2 MOHOTOHHOCTB; 3KCTPEMYMBI; BBIITYKIOCTh, BOTHYTOCTb; TOYKU MEPEruda; aCHMITOTHI

Tema 2.5. @yHKyUU HECKONLKUX NEPEMEHHBIX
(3aounas: Jlekyuonnvie 3anwamus - 0,54.; [lpakmuueckue 3amamusa - 0,5y.; Camocmoamenvuas
paboma - 154.; Owunas: Jlekyuonnvie 3anamus - 4u.; Ilpakmuueckue 3anamus - 4u.;
Camocmosmenvuas paboma - 24.)
1 JIunus ypoBHs
2 Tlpenen GpyHKIMM; HEMPEPHIBHOCTH (DYHKITUHU; TOUKH HETIPEPHIBHOCTH U TOUYKHU Pa3phiBa
3 [Ipenen u HEMPEPHIBHOCTD; YAaCTHBIE MPOU3BOIHBIC; IPOU3BOIHAS 110 HAIPABICHUIO
4 DKCTpeMyM; YCIOBHBIN 3KCTPEMYM
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Tema 2.6. Hnmeepanvroe ucuucienue )yHKyuu 00OHOU nepemerHHou
(3aounas: Jlekyuonnvie 3auamus - 0,54.; Ilpakmuueckue 3amamusa - 0,5y.; Camocmoamenvuas
paboma - 20y.; Owunas: Jlexyuounvie sauamus - 8u.;

Ilpakmuyeckue 3anamus - 6u.;
Camocmosmenvuas paboma - 34.)

1 IlepBooOpa3Hasi; HeonpeaeICHHbBII HHTETPpall; OCHOBHBIE METOABI MHTETPUPOBAHUS
2 OmnpeneneHHbIl MHTErpaj; HECOOCTBEHHBIC HMHTETPAJIbI

l-ro m 2-ro pona; HPUIOKEHUS
OIIpEIEIEHHOTO UHTETpalla

Tema 2.7. Komnnexcruvie uucia

(3aounasn: Jlekyuonnvie zawamus - 0,54.; Ilpakmuueckue zamamus - 0,54y.;, Camocmosmenvuas
paboma - 104.; QOunas: Jlexyuonwsie 3anamus - 24.;

Ilpakmuueckue 3amwamus - 24.;
Camocmosmenvras paboma - 1u.)

1 IToHsATHE KOMITJIEKCHOTO YHCIIa; ISUCTBHUA HaJ HUMHU
2 Tpuronomerpuueckas u okasarenbHas (hopMa KOMIUIEKCHOTO Yncya

Tema 2.8. Jlugppepenyuanvrvie ypasreHus nepeoco nopsoxa

(3aounasn: Jlekyuonnvie zawamus - 0,54.; Ilpakmuueckue 3amamus - 0,54y.; Camocmosmenvuas
paboma - 21u.; Ounas: Jlexyuonusie 3zanamus - 4u.;

Ilpakmuueckue 3amamus - 4u.;
CamocmosmenvHas paboma - 24.)

1 1Y ¢ paznenstommmucs nepeMeHHbIMU
2 OgHOpOJHBIE YpABHEHHUS
3 JIuHeliHbIEe ypaBHEHUS, ypaBHEHHS bepHyn

Tema 2.9. JJughhepenyuanvuvie ypasrenus 6mopo2o nopsoka

(3aounas: Jlekyuonnvie 3auamus - 0,5u4.; [lpakmuueckue 3amamusa - 0,5y.; Camocmoamenvuas
paboma - 2ly.; Owunas: Jlexyuounvlie sauamus - 4u.;

Ilpakxmuueckue 3awamua - 4u.;
Camocmosmenvuas paboma - 24.)

1 JIuneiiHble OMHOPOAHBIE M HEOIHOPOIHBIE YPABHEHUS 2-T0 MOPAIKA
2 YpaBHeHus 2-T0 NOpsiiKa, JOMYCKAOLIUE IOHMKEHNUE TTOPSIKa

Tema 2.10. Dxzamen

(3aounasn: Bueayoumopmnas xoumaxmuas paboma - 34.; Ounas: BHeayoumopHas KOHMAKMHAL
paboma - 3u.)

Bomnpocsl k 3x3ameny

Pazoen 3. Pazoen 3 - Teopusa eeposamuocmeii u mamemamuyeckas CMamucmuKka
(Baounasa: Bueayoumopnaa konmakmnaa paooma - 3u.; Jlekyuonnwvie 3amamusa - 6u.;
Ilpakmuueckue 3anamusa - 10u.; Camocmoamenvuaa paboma - 1254.; Qunaa: Bueayoumopnas

Konmaxkmuaa paooma - 3u.; Jlekyuonnvie 3anamusa - 20u.; Ilpakmuueckue 3anamusa - 30u.;
Camocmoamenvhan pavoma - 64u.)

Tema 3.1. Yucnoswie pﬂ()bl C NOJIOAHCUMENIbHbIMU Y/leHAMU

(3aounas: Jlekyuonnvie sauamus - 0,5u4.; Ilpakmuueckue 3anamus - 1u.; Camocmosmenvhasi
paboma - 104.; Owunas: Jlexyuounvlie s3auamus - 2u.;
Camocmosmenvuas paboma - 74.)

1 CxogumocTs U cymMMa psja
2 HeoOxonuMBbIi U JOCTaTOYHBINA PU3HAKU CXOAMMOCTH

Ilpakxmuueckue 3awamusa - 4u.;

Tema 3.2. 3nakonepemennule u 3HaKouepedyrouuecs psovl

(3aounas: Jlekyuonnvie sauamus - 0,5u4.; Ilpakmuueckue 3anamus - 1u.;, Camocmosmenvhas
paboma - 10y.; Owunas: Jlexyuounvlie s3auamus - 2u.;

Ilpakxmuueckue 3awamus - 4u.;
Camocmosmenvuas paboma - 74.)
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1 IIpuznak JleitOHuUIIa; OLIEHKA OCTaTKa psaa
2 AOCOMNIOTHAS U YCIIOBHAsI CXOOUMOCTh

Tema 3.3. @yuxyuonanibHvle psodbl

(3aounas: Jlekyuonnvie sauamus - 0,5u4.; Ilpakmuueckue zanamus - Iu.;, Camocmosmenvhasi
paboma - 14u.; Owunaa: Jlekyuounvie 3amamus - 24.; Ilpakmuueckue 3auamus - 4u.;
Camocmosmenvuas paboma - 74.)

1 OyHKIIMOHATLHBIC PSI/IBI; CTETICHHBIE PSIbI

2 Panpl Teitnopa u MakiiopeHa; IpUMEHEHHE CTETICHHBIX PSAI0B B MPUOIMKEHHBIX BEIYUCICHHSIX )

Tema 3.4. Dnemenmapuvie cobvimus, Oeticmeus Hao HUMU

(3aounas: Jlekyuonnvie sauamus - 0,5u4.; Ilpakmuueckue 3anamus - 1u.; Camocmosmenvhasi
paboma - 164.;, Owunas: Jlekyuonnvie 3anamus - 24.; Ilpakmuueckue 3amamus - 24.;
Camocmosmenvuas paboma - 74.)

1 Knaccudukanus coObITHIA;, KITacCHYeCKasi U CTATUCTUYECKAs! BEPOSITHOCTh

2 TeopeMbl CIIOKEHUS U YMHOKEHUS

3 ®opmyna nmoaHON BeposaTHOCTH, popmyna baiieca

Tema 3.5. I[loesmopenue ucnvimanuii

(3aounas: Jlexyuonuvie 3anamus - 1u.; [Ipaxmuueckue 3anamus - 1u.; Camocmosmenvras paboma
- 164.; Ounaa: Jlexyuounvie 3amuamus - 24.; I[Ipakmuueckue 3anamus - 4u.;, CamocmosamenvHas
paboma - 74.)

1 ®opmyna beprymnu; dpopmyna Ilyaccona

2 JlokanbHas U UHTETpaJibHasi TeopeMbl MyaBpa-Jlamiaca

Tema 3.6. /[uckpemuas cayuainas eenuyuHa

(3aounas: Jlexyuonuvie 3anamus - 1u.; [Ipaxmuueckue 3anamus - 1u.; Camocmosmenvras paboma
- 164.; Ounaa: Jlexyuounvie 3auamus - 4u.; I[Ipakmuueckue 3anamus - 4u.;, CamocmosamenvHas
paboma - 8u.)

1 Onpenenenue, 3aKOHBI pacpeCICHUS

2 YucnoBbie XapaKTEePUCTUKHU

Tema 3.7. Henpepuvienas cnyuatinas senuyuna

(3aounas: Jlexyuonuvie 3anamus - 1u.; [Ipaxmuueckue 3anamus - 1u.; Camocmosmenvras paboma
- 164.; Ounaa: Jlexyuounvie 3auamus - 2u.; [Ipakmuueckue 3anamus - 4u.;, CamocmosamenvHas
paboma - 74.)

1 Onpenenenue, 3aKOHbI pacpeCTICHUS

2 YucioBbie XapaKTEePUCTUKHU

Tema 3.8. Mamemamuueckas cmamucmuxa

(3aounasn: Jlekyuonnvie sanamus - 0,5u4.; Ilpakmuueckue zamamus - Iu.; CamocmosmenvHasi
paboma - 1lu.; Owunasa: Jlexyuonnvie 3amamus - 2u.; Ilpakmuveckue 3awamusi - 24.;
CamocmosmenvHas paboma - 74.)

1 OCHOBHBIC TTOHATHSA

2 YucnoBble XapaKTEepUCTUKH BapUALlMOHHBIX PSIOB

Tema 3.9. Koppenayuonno-pezcpeccuonubulil ananus

(3aounasn: Jlekyuonnvie sanamus - 0,5u4.; Ilpakmuueckue zamamus - 2u.; CamocmosmenvHasi
paboma - 16u.; QOunasa: Jlexyuonuwvie samamus - 2u4.; Ilpaxmuueckue 3anamus - 24.;
CamocmosmenvHas paboma - 74.)

1 ITonsiTHE KOPPENSUMOHHON 3aBUCUMOCTH; TapaMeTPhl JIMHEHHON KOPPEIISIIUU

2 ANTopuTM BBITIOJIHEHHS KOPPEIAIIMOHHO-PETPECCHOHHOTO aHAIINA3A.
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Tema 3.10. Ox3amen
(3aounasn: Bueayoumopmnas xoumaxmuas paboma - 34.; Ounas: BHeayoumopHas KOHMAKMHAL
paboma - 3u.)

Bompocsl k 3k3ameny

6. OneHoYHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS
Pazoen 1. Pazoen 1 - /luneiitnasa u eexkmopnasn anzeopa
Dopma koHmpoas/oyenounoe cpeocmso: Ketic-3aoanue
Bonpocwi/3aoanus:

1. OObemHas pexiamMa (UPMEHHOTO JIOTOTHMIIA BBINOJIHEHA B (OpME HENpaBUILHOU
MUpaMuIbl ¢ BEpIIMHOM B Touke A n ocHoBaHueM BCD (M). JlJ11 TEXHUKO-3KOHOMHUYECKUX PaCUETOB
ornpenenuTs: 1) mmHy pedep KOHCTPYKUHMH; 2) IMJIOMIaad OOKOBOM MOBEPXHOCTH U OCHOBAHHUS; 3)
00beM MakKeTa JIOTOTHIIA.

A B C D

1. (2:-3:5) (4400 (3:-1:0)  (5:3:0)
2. (324 (4100 (3200 (340
3. (2:4:5) (3:-4:0) (4300 (1:2,00
4. (1;-2:6) (23,00 (=2:3;0) (4:3;0)
5. 344 (5:-3:00 (=3;-400 (2:3.0)
6. (4;-3:5) (5200 (—2:-3:00  (-3:4:0)
7.(224) (3300 (72300 (42,00
8. (2;-1:5)  (3:-3;00  (—2:-2:0) (-1:-3;0)
9. (1;-3:5) (2200 (=3-1:0)  (1:3:0)
10. (2-3:5) (3:-1;00) (3:-3;0) (41;0)
11. (1;-3:4)  (4:1:0) (2:2:0) (=3:-4;0)
12. (2;-2:4) (3400  (2:3:0) (=2:-3:0)
13. (2-1:7) (4300 (3:5:0) (=3:-2:0)

14. (1;2:5) (2:-3:0)  (=3;72:00  (-4:4:;0)
15. (4;3;5) (3;72:00  (=2:-3:00 (4200
16. (3;2;5) (2,300 (=2:-5:00 (4300
17. (2:4:6) (3;:-3:0) (=3;-1.00 (—4:-40)
18. (=2:-3;5) (3;-2:00 (43,00 (3:4;0)
19. (—3:-2;7) (1;-4:0)  (2:3;0) (=2:5:0)
20. (—4;-4:8) (2:-2:0)  (5:4;0) (=2:5:0)
21. (—4:3:7)  (2:2:0) (4:-3:0) (—=5:-4:0)
22. (—2:4:6)  (3:3:0) (4:-2:0) (—4:-3:0)
23. (—3:2:5) (4100 (—2:-2;0) (450

24. (—=5:3:6) (3:2:0) (2:-4;0) (=3:-3;0)
25. (4:3:6) (2:-3:0)  (=4-2;0)  (=5:4;0)
26. (2:4:5) (47300 (=2:-1;0)  (—4:2;0)
m 27 34:6) (2:-3:0) (—4:-1:00  (-3:6:0)
28. (2:5:4) (4:1:0) (—2:-4:0) (—4-2;0)
29. (4:2:5) (5:-1;00  (=4-3;0) (=1:3;0)
30. (3:3:6) (5:-3;00  (=1;-1;0)  (=2:4;0)

2. Tepputopusi CIIOPTUBHOTO KOMITJIEKCa UMeeT (opMy TpEyroibHHKa ¢ BeplinHaMu A, B u
C (cotHu MmetpoB). [l TEXHMKO-DKOHOMHUYECKMX pacueToB HalTu: 1) anuHy nepumerpa; 2)
KOOPAHMHATHI LIEHTPAJIbHOTO BXoAa (nenut cropony AB B otHomeHuu A=3/4); 3) ypaBHEHUSI CTOPOH
orpaxaeHus;4) ypaBHEHHE U [UIMHY LeHTpanbHOM poporu (Beicota CH); 5) ypaBHeHue
JOTIONIHUTENBHON noporu (MenuaHa AM); 6) koopauHaThl TOYKH P ycTaHOBKH (DiarimrokoB
(nepeceuenne Meauansl AM u Beicotel CH); 7) ypaBHeHHME JOpOrM, MpOXONALIEH K
nonoiaHuTenbHOMY Bxony C mapamnensHo rpanune AB; 8) ypaBHeHue Tpaccel Kpocca (4acTb
OKPY>XHOCTH, U1 KOoTopod rpanunia BM sBusercs auamerpom); 9) miuomanbs TEppUTOPUHU
KOMITJIEKCA. BBITOTHUTE MOCTPOCHHS B KOMITBIOTEPHOM rpaduke.

1.4(=5:0), B(7:9), C(5:-5). 2. A(-7:-2). B(5--11), C(9:11).
3.A4(-7:2), B(5:11), C(3:-3). 4. A(-4:8), B(7--1), C(12:21).
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3 A{—s ;—-3): 3(?;6-): C{S ;—65.
7.4(-5:-1), B(7:8). C(5:-6).
9..4(—4:0), B(8:9). C(6:=5).

11.4(5:4), B(17;13),
13.4(-5:2), B(7:11).
15.4(1:-1), B(13:8).
17.4(2:5), B(14;14),
19.4(-5:2), B(7:11).

C(15;-1).

C(5:-3).
C(11:-6).
C(12;0).
C(5:-3).

21.4(-2:5), B(10:-4), C(8:10).
23.4(-7:5), B(5:—4). C(3:9).

25.4(-3:5). B(9:-4), C(7:10).
27.4(5:8). B(17:-1), C(15:13).
29..4(-2:10), B(10:1), C(7:15).

6.4(-11;0), B(1;-9), C(5:13).
8.4(-7:12). B(5:3), C(9:25).
10.4(3:5), B(15:-4), C(19:18).
12.4(—4:9), B(8:2), C(12;24).
14.4(1:0), B(13:-9), C(17:13).
16.A(—5:9), B(7:0), C(11:22).
18.4(7;10), B(19;1), C(23:23).
20.4(2;7). B(14:-2), C(18;20).
22. 4(-3:6). B(9:-3). C(7:11).
24.4(-2;12), B(10:3). C(7:17).
26.4(3:6). B(15:-3), C(12:11).
28..4(—5:10), B(7:1), C(5:15).
30.4(-3:13), B(9:4), C(7:18).

Dopma koHmpons/oyenounoe cpeocmso: Pacuemno-epaguueckas paboma

Bonpocwi/3aoanus:

1. BBIYUCIIUTH ONPEAETUTENHN Pa3HBIMH CIIOCOOaMHU
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3. Haiitu coOCTBEHHBIC 3HAYCHHSI MATPHUIIBI
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T.4=|1
!
|'.‘ 1
10. 4-| —4
10
-8
13-A=: 4
11
{6
16. s p
._Ll
|'."'I'
19. 4-|_1
(1
22.A=:
I'.
(s
25.4:_ 1
'._6
|'.‘_?
28.4:_ 1
'._ 5

4. IlpoBeputhb cucremy
COBMECTHOCTb U pEIINTH €e: 1)
MetonoMm [aycca

1 -1]- 8.4=[0 -2 0|- 9% 4=|4 1 -2/
0 5 (1 -1 7) 13 5 -1
3 -1 f7 0 3% (10 5 0)
2 =2 Wg=1 5 4| 12.42/-3 2 0
0 5) {10 -2 L4 1 -1
o0 0 Hll |'.‘g -4 1 ‘..I ."‘— 20 ].E]
5 -4 M.o4=10 5 -1 18421 -3 8|
2 -3 o -3 2 8 0 7
2 -3 3 0 0 (1 3 4
50 17 4=/7 -1 2| 18.4-[2 -5 6.
-2 4 4 5 -6) o 0o 7)
0 -3 8 -1 0 [9 0 07
201 20 4=/3 4 0 2L4=|1 3 -1
0 -6 17 5 2 4 -3
4 5 10 0 7Y 2 3 -1
-2 1 23, 4= 2 13 24._4:_ -7 0 |-
39 -1 0 1) 8 4 5)
0 0y 12 43 f6 0 17
-4 3. 26.4=|3 9 -1 2M4=|2 3 4|
2 1) 00 8) (-1 0 -3)
2 0} -4 0 0 11 2 33
1 0. 28.4=] 2 5 -3 30.4-/0 -4 -2/
4 8) 1 6 7) o1 3

JUHENHBIX ypaBHeHHH 10 Teopeme Kponekepa-Kanemnun Ha
no ¢opmynam Kpamepa; 2) meromom o0paTHOW MaTpwibl; 3)

[x—y—22=3 [21{—3}'—2=? 5x—2y-2z=3
Lidxsy—z=1 Z2.4x-2y-3z=0 3. {3x—y+z=0
3x—2y-3z =3 3x+y-4z=T7. x+2y+4z=1
[Ex—y—z=—3 3x-2y—4z =3 x+2y+z=3
4 ix—y+z=0 S.4x+2y+35z=0 6. 42x —3y—z=0
B3x-y+2z=-1 6x—3y—z=1 Sx+4y+2z=1
[x—?}'—2=1 [x—?y—z=—1 x+y-3z=0
Toidx+y—z=-1 8 {3x—4y+2z=7 9 {3x+2y+2z=-1
3x+2y=0. 4x+3y-2z=0. x—y+3z=-1
[x—y—3z=—1 x+3y+3z=1 [2x—4}'—3z=2
0. 425+ y+z=0 1L {x+y—4z=0 12.0x+y+2z=0

x=3y—-4z=1

X+

|

v=2z=0
3x—y+z=-4 M.kx3y—z=-7

dx+3y-3z =1

[x— 2y-3z=1

B3x-2y+z=-3.

dx—y+3z=1

13. 15. 43y + 2y +4z =8
2x+3y-2z=1 [dx+y-2z=0 | Zx—2y+4z=0.
[x—y—22=4 [x—?y—z=1 [x—y—2z=—3

16. 2x+y+2z=0 17.<2x—y—z=-3 18.42x+3y+3z=0
4x+2y-2z=4. 3x+3y+z=0 4x+2y+z=1
[I—P—3Z=U x=2y-z=0 [x—}'—z=[]

19.3x+y+22=2 20.{2x+3y+z=-3 2L dx-2y+3z=-3
2x—y—-3z=3 B3x-y-2z=-1 [dx+y+5z=1
[x—4}'—22=5 [x—}'—2z=—1 x—y+z=0

222 +3y—z=0 23.{Zx+y-z=1 4. 2x+y-z=-3
Zx—y+z=4 3x-2y-3z =0 2x+y+3z=1
x+2y+z=0 2x+3y+z=7 [x—}'—22=ﬂ

25.42x+y—z=3 26, x—-2y—-3z=0 27.{-2x+y+z=3
Ix—-y=+2z=1 Bx+y—4z=7 12x+3y-2z=1
x—y+2z=1 x+2y+z=1 x—y+z=-2

18. 29, 2xsy—z=-1 30.{2x+3y+3:=0
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[4x+2y+z=3 [Bx+3y+22=0. [4x+2y+z=1

5. PemuTh OHOPOIHYIO CUCTEMY YpPaBHEHUM

[4x —xy+ 623 =0

-

= 2x +3x; +3x3=0
12 —4o + 33 =00
—2xy =03 =0
3023+ 4xy +3x3=0
'L3x1+2x; —6.‘{; =0.
J4x1—6x1—315 =0
3x +x; +3x3 =0

n

{xl +3x; —2x; =0.
[2xy+4x; —3x3=0
sday —3xy +2x3=0

L +T7x3 —5x3=0.

=1

J?xl—ﬁxl —x;=0
9. 45x; —2x, —4xy =0
2x —4x; +3x3 =0
J4x1 —x,—6x; =0
1L 81'1—3]'1—4]'5 =0
2x1 —le +X3 =0
szl —5){2 - 5)(3 =0
13. 311—312—I3=U
3x —4x,+3x3=0.

J211—12—3]3 =0
15. 311—12—4]3 =0
2% —4x; - 5x3 =0

J_’;x]—le —5x3=0
17, 4x;+ 3%, —3x3; =0
2]’1—53’2 —.2]'3='0.

JI]—Iw—IS =0
19. 4]’1 2){2—31’3=U
l 5x;+3x; —2x3 =0

J311 Xp—6x3 =0
21. 211—312—13=0
l?xl—sz —4x3 =0.
J —Txp+ 23 =0
23.{5x;+3x; +x3 =0
6x; —4x; +3x3=0.

J4I]—3II—5.1'3 =0
25.{2x; + X, +5x3=0
2 —4x, +x3 =0
J?xl—x3—6x3={]
27.{3x;+ 51y + 4uz =0
2% -3, +x3=0
J811—12—513 =0
29. 511—512—3X3=U
2]’1—43’2—33'3='0.

Jle +x, —4x; =0
—2x, +2x% =0

4x; +3x; — 623 =0.
J311—4]'1 —3}’3 =0

4420 3%, +x3=0

3xy+x, —2x3 =0.

Jxl —2x, —3x;=0
6. 4x +7x, —5x; =0

23 +5x; —8x; =0
Jxl —3x,+x; =0
4x;+2x; 33 =0
L’;xl +3x;—4x; =0
J4x1 +X; +6x; =0
10 +22, 423 =0
3x—x +35 =0

Jle —xy +4x; =0

12.42x) +3x;, — 2x; =0

33'1—4.'{1—6)(5 =10.

JSI]—I;—513=U

14, {7x) +3x, + x5 =0
2y +4x,—0x3 =00
JSI] —2){2 —4){3 =0

16. 31’1—11—){3=0
8x—3x, #3253 =0.

JSX]- ?x; —4]’3 =0

18. 211—312 +X3 =0

{33’1 - 4x2 —3x3 =0

JI]—4I}—2J(3 =0
20. 51’1 —2){2—]3 =1
l4x1—212—x3={].

J:‘!X]—Jﬁ —5]’3 =0
22, X 3)«"\—43'3 0

26. 4x; 4x1 +3x3 =0
L’;xl—ibrl +2x =0

xn—x —2){3 =0
28. 43y —5xp +x3=0
L?_x]—:txl —x3; =0
ngl +xy —2x;=0
30. 4y —3x, +3x, =0
{ Sx —4x; +x;=0

6. HaiiTu pemieHns cucteMsl TMHEUHBIX YpaBHEHUN

L J'3x1—412 +x3+3xy =2
[5x; + 537 + 233 + 8xy =3.

J_’;xl +7x;, —2x; +4x, =4
[2x, —4x, +3x; +6x, =1.

s J4J(1—3J(2 —2){3 —614 =-3
[52,— 2%y £ 525+ 3, =8

TTonrorosneno B cucteme 1C:Yuusepcurer (000002248)

J?_xl 4y, +9x; +6x, =3
[4x, + 62y +2x; +0x, =3

J)]_ 4){'\—2‘,{'3 X4 = 7

[3).’1 2X1 —43'3 —?x_.‘_ ==2

6. J?II_BIJ —2]3 —4]4 =3
|4% —xy +6x; —xy =4
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7

13

17

19

21

23

27

29

7. BeIYMCIUTH XapaKTEPUCTUKHU U MOCTPOUTH I'paKH KPUBBIX BTOPOTO MOPSAIKA

L=y e

[6x; —4x
4x;—-2x

[211—1’2
) [3x—4x

[31’1 —41’1 —2:(; —6.1'4 =1
"2+ 5xy + 4%y —3x, =4

{[3){1 —4x, +2x; —Sx, =2
[4x, —Tx; +3x; —x, =4.

[x—2x;

- [6x; —4xy +x3+xy=-2

[4I1—4X2—?X3—2I4=—ﬁ

. 18..
|_2x1—3x2—2x3—x4=3_ |_5x1—5x2—2x3—4x4_=—1_
[4x1—6x3 + X3 + 434 =0 g0, [PA+IR X3+ =5

3% 5%y ~ 2% —xy =2 | 7x +8xy +3x3 + 22y =1
[2I1—3I2—2I3—4I¢=—? 2 [4I1—2X2—3I3—ﬁ){_¢=9

|6 - 5% x5+ xy=3. 5 dxy —xs—2xy=-1
[X1+x3—33+0x, =8 gq, [65 =43 — x5 33, =2

|_4x1—2x2 —sz—5x4=2.

[2I1—I2—X3—I4=5 26 [4){1—3){2—1’3—61’4=—3
|7xp+6xy 43332, =2 "5 2%y 233 +x, =3
[6x —xp —x3+dxg =-2 25 (2% +2%; +x;-3x,=—1
35 —2x3 +2x3 +a4=35. 8% +51 + 2 +x, =3
[Tx; —xp +4x3+3xy =5 30 [6x) + %7+ 2x3+ 3%y =0

) |_3x1 + zx: —Xz+ 2x4_ =3

1
1
1L
1
1
1
L
1
1
1
2
2
2
2
2

2
2
2
2
2
3

Lot ey v o e e B R

2—4I3—?X4,=1 3 [41’1—21’2—3;{3—6){4=5

.t

2—13—8X4=—2.

I PR,
T3 X4 10.

2 +35x5 + 81, =1 |43 —2x5 — 23 + 3, =3

12

+3x; —8xy =1 16

a1t —10xs 2+ 2220,
x4yt —53419 =0,

9x? 41617 —126x+256y+1321 = 0.
x —y: +4x—8y—-29=10.

At —1637 482+ 2243 - T04 = 0.
45" £ 917 =325+ 90y 253 = 0.
9x% —2537 + 90x—300y+ 900 =0
X —}=2—4:c—2}=—31 =0.

2xt 258 —12x+10y+13 =00
0.xt—1% 6 dy—4=0.
Lx?sy?—6x—8y+25=0.

2.7 28 x4y 2 =0,

3,937 —163° +580x+32y—367 = 0.
4.5t -7 —4x-8y-20=0.

5,37 —10x+141+67 =0.

6. 43 + 2537 =24+ 1003+ 36 = 0.
T.x? =3 = 2x—60y—134 =0.
8.4x7 —16)% + 2452128y -284 =0
9.9:% +1637 - 90x+ 967+ 225 =0.

0.25x° —3617 + 550x + 864y —3059 = 0.

Lx?e1?—8x+8y+23=0.

2.2+ 37 —10x+ 21+ 22 =0.
3.9x" 1617 + T2x—643+ 64 =0.
437 —5x4 6y +39 =0.

5.0x2+ 4yt —T2x+ 48y +248 =0
6.x =17 —2x—603—134 =0.

7.xt s —12x+10y+45 =0

8.36x% + 4032 216x+ 320y — 656 =0

9. 437+ 917 —8x+ 36y +4=0.

0.4x+ 25y —8x+150p+120=0.
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g

3x1—5x2—2x3—x4=—3.

[511—X2—X3—ﬁl’4=—2
_(_rlx1+:l-xl—x3—?x4=2
|42 +3x3 + 23 + x5 =6,

L. {[?xl +4x, —2x; +6x, =3
[, +2x, +x; +x, =-1.

[le—ng - ?_X3 —6X4 =-3
|23 #5837 + x5 —dxy =2

[3;{1—41’2—3){3 —I4=?

[5x +x, + 20, -3, =7,

|_4xl—3.K'2 — X3 —2.?(4_ =-2
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8. OObemHas pexiama (PUPMEHHOTO JIOTOTHIIA BBHINOJHEHA B (OpPME HEMPaBHIbHOU
MMpaMUIBI ¢ BEpIIMHOM B Touke A 1 ocHoBaHueM BCD (M). JIJi1 TEXHUKO-9KOHOMHUYECKUX PacueTOB
onpenenuTh: 1) mmHy pedep KOHCTPYKINU; 2) TUIOMaan OOKOBOM MOBEPXHOCTH M OCHOBAHUS, 3)

00BEM MaKeTa JIOrOTHUIIA.

0O~ On T e L kD

C
(-3;-1,0)
(-3:2;0)
(—4;-3;0)
(=2:3;0)
(—3;-4;0)
(-2:-3;0)
(=2;3:0)
(—2:-2:0)
(-3 —1 0

9. Ilo ycnoBusim 3amgaun 10 cocTaBUTh ypaBHEHHUS:

1) mnpsmoi,
HAKJIOHHOW TPaHU MTHUPAMUJIBI.

e T

- AB, ABC.
- AB, ABC.
. AB, ABD.
10. 4B, ARC.
13. 4B, ARC.
16. 4B, ABD.
19. 4B, ABC.
22. 4B, ABC.
25. AB, ABD.
28. AB, ABC.

COOTBETCTBYIOIICH peOpy MakeTa peKIambl;

2. AC, ABD.
5. AC, ACD.
8. AC, ABC.

11. 4C, ABD.

14. 4C, ACD.

17. 4C, ABC.

20. AC, ABD.

23. AC, ACD.

26. AC, ABC.

29. AC, ABD.

3. AD. ABC.
6. AD, 4BD.

9. AD, ACD.
12. 4D, ABC.
15. 4D, ABD.
18. 4D, ACD.
21. 4D, ABC.
24. 4D, ABD.
27. AD, ACD.
30. 4D, ABC.

2) TUIOCKOCTH,

COOTBETCTBYIONIEH

Pa3zoen 2. Pazoen 2 - Mamemamuueckuii ananu3 u oughgpepenyuanvrsle ypasuenus
Dopma koHmpos/oyenounoe cpeocmeo. Pacuemno-epagpuueckas paboma

Bonpocwvi/3adanus:

1. Beruucaure npenensl. Yacte 1

-2x% +3x-6 _ xlex-12
]. 1 L T B 3 n T————mol
K‘E’Fp -5x-14 )fi_.m 8xZ-x+7 ' }_\«l_!._i\_wzoq
2x
Sin 2x 3x+4
Hlim ; w) frm ( )
x—0 tg5x Ix-1
4x-1 3x%+5x-9 3x% —4x
21)!1 —,.L)I P Hlim——;
-1 4x=x*=3 \_.:.091 21‘+1 x=0 VX+9=3
: x—2
nlim= i 5y lir ( )
i s+ Y m G
. 3% +11x+6 o~ + 2—x+a
3.1) I:m_i;?)in = T nlim e :
r==3 2x*+5x-3 x—en X+6x-8 =0 3x-x2

TTonrorosneno B cucteme 1C:Yuusepcurer (000002248)
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=2x
x r 4x+3
4 15 Itm( ) s
)E--rjjlﬁﬂ x ' )x-om 4x-1
14-x— 3.‘2 . 10x%-3x-9 X r4x-5
4.1 —_2 —_— Hlim——;
)I 2x¢ -5x )EL’E 5x2-2x )i-u V-1 '
4.1‘
1 Cos 6x 2x-3
olimIZCE g gy (22)
)x-.o xZ ; )i..To 2x+1
x?-3x-5 . 4x*-xT+5x V3x2+1-1
S.1 e K —_—:3 lim——;
)JS_I.T x2=6x=7 )jl..?z x2+7x=6 )x...o x2-7x '
Sx
3x Cos 2x y 3x-2
limECS ) fy (222)
)x..o Sin 4x )JEE‘E', 3x+4
2. Boruncnute npeaensl. Yacts 2
2x% —x— 2x%—x+18 P —ax=-21
6.1 '2 S H
)Im‘ﬁ e e il
227 3 (snS)"'
4 —_ 5
)iif&l-Cos 10x ' )iﬁﬁ 6x-1
Sx?+4x—1 . —5x%+2x-13 V3x+18-3
7.1) lim ———— ;) lim ————— ; 3) lim ;
=1 222 +3x+1 xoson 1022 +Tx=6 x—.-3x3-5x 24
2x
Sin 5x : Tx+5
nHlim 5 Iim( ) 1
)x—vﬂ tg? ! ).‘h‘—om Tx=-3
2x%=5x+2 5x3—2x+13 x%-8x+15
8.1 —_—2 —_— 3 i
)E:m 6=x=x2 ’fi’.ﬁt 2x2=5x )i-s V2x=1-3
3r
n 6x . Bx—2
ol 5y e (2=)
)i_ﬁ}x(_'as 9x )x..q, Bx+5
3x +8x-3 Y 3x2+?x 1 Vi-4x-3
2.1 R H —_— i3 —_—
)},.Tg x2+x=6 )_,EE,T;, 1023 +7x = )xi_l..-zxz -5x-14
—4x
1-Cos Bx ; Zx-!?)
4)Eim ; 5)555 (ZX_g i
_ 2xt-9x+9 2x%+9x-8 VTx—6—6
141.1)1::’.~1—Jr z)jﬂzg_“— 3)1: sl
4)Eim v o5 lim (4,,_1)31‘
x—0 Sin r' oo N5

3. Haiinute npousBoaubie GpyHkmii. Yacts |

LYY= (§+ 4x*5 - 16]5 ; rny= (ﬁ‘ Vi + 1”‘]5 :

2)y = Cos Tx - (Bx — 2)*; )y = ctg 8).’3-8“““ .
e _ arcsin x*-6
¥~ 2Be1 ! Sy = T
Dxty—e®-In3x=10; Hady -4ty =,
5
5yy = (aresin4x)™ . 5)y = (219 — 15)96x
12 5
ayy=(5+V""+5) anpy=(Z-Vx*+21) ;
2)y = arccos 9x - (3x —8)*; )y =arctg 5x -In4x ;
_ (1=5x)"54ex _n3+is
3)}' i x¥-2 * 3)}' i x3-2 ]
$x*y? =52 .85in9x=0; Hxly—2%1.y3 =0;
Sy =S+ 4 5y = (x8 — 2)et93%,
z &
5.1)y=(i_3—§b?—1?] E ﬁ_1)y=(:_j_{jﬁ_4] ;
2)y = arcsin(—6x) -e>* ; D)y = ctg dx - %3 ;
Fyr = S St | 3y = SECOSI-LS
g xte11 7 Y -8 H
4)12},4_},.17153)(:0; 4)x2y3-2:t— }'f:O'
Hr=Oa == 5y = (6x* +17 %,

i 5
T-l)}'=(1—:—xz'5+16) ; 3.1)y=(:—§—§f?+1) :
)y = Sinéx - (3 —8x)*; 2)y = ln6x - 36052%;
e _ arcsinx®+16

By = 1z Ny _TZZ H

93x%y—Siny-Cos2x=0;  Hx*y*-8y -tg3x=0;
1% -3

5y = (tg Bx)s‘” i Hy = (xld + 5)2

4. Haiinute nmpousBoaHble QyHKIMA. YacTs 2

9.0y =(5-? 19—19)4; 10.1)y=(§—°v"?+12)5
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== e ) E ) x=v ) 1
Dy = arccos 2x - 6473 ; Dy = arcsindx e~ %%,
e ¥ aga? _ ctg3x-26
Iy = SF o X xZ+13 '

4)x3y2 __zy_ 42x-1 . 0‘,

HDxSyd —xarctgy =0;
Ny = (wa s l)c‘os £

5y = (4x? —11)5n 5=,
& 11
11.1)y=(i—§—5'§f’?—21] ; 12.1)y=(i—:—'§i’?+1) ;

Ny = Cosbx »arcsin5x; )y =In18x - e~2%%1;

ctg 17x=4 arcsin x*-2
3yy = SeEt AP K2
Yy xFr10 Ny T PP

Hyt n3x—y-x"?2=0;

. Nx3y® —14y-tg 2x=0;
5y = (Cos 4x)* ~3*,

5)y = (5 - 14)-65°47,

13.1)y = (%— Vxt +25]5 ;

2y = arctg Tx 6505 % ;
InSx+4x”

W= o

NHx2Y —e**-y3=0;

5y = (Cos Gx}l{rx—s.

10
1y =(-Vai+34) ;
2)y = arccos2x re~*%;

:gx3—6

Hy= x3518

HNxBy—4Y-InTx=0;
5)y = (Sin 9x) VT,

»

15.1)y=(i‘—f—@—20)m; 16.1)y=(i—§—’\f’F+31}6;

2)y=t931-5”": Dy = Cos9x -e?™*; H
I et _ tgxt-16
Dy =5 : mer

Hx2y* -8 . lnx=0;

Hxy* -3 lny=0; I
5)y = (In 4x)oreta =, 1

5)y = (x5 — 12)°t9 6%,

5. BeinmonHUTE NOMHOE HCCIe0BaHUE (PYHKIMIA U TOCTPOITe UX TpaduKu

g -2x 10x
L)y=37 LY)y==r2 Ly==0
=430 )y - xT ey Ty = x%+27
\;.},}FE —t V\}f} x=1" v\)ﬂ‘ x+3
-8z Sx —bix
dny-c5 suy=35 6.1y = 35
2y = sx—-x -4 2y = x%48 2y = 2(x+1)?
x § x+d =2
7 14z %46
T.l)y=x:+g 8.1)3'-%.1 9.1)}'nr2:1
A== i ==
R qnpE -
10.1) ¥ xf—-; . 11_1)3::13:3 12.1)y x:ﬂ:
x*—3x— X ' X4
Zigrm ey Ary=3- L
9 13x -13
13'1)}'13@.7 14'1)}",@.3 15'1)}'-x3ﬂ
=372 x2 —x2
- =3 ==
Bl r - (=-3)°
W.ly=o 1T y=—— 1I8.1)y="4-
x®+21 x%+8 *T 316
gly’x-; B g})‘=:- %}'},Ex-ﬂ &
12 -8 2x
19.1)y= P 2'l].1)y-”‘_ms 21'1)}’-_3?1.5
x%+3 -1z x*-5
Hy== 2y =—p 2= —0t
xT-2 5-x7 | —3x
2.)y="137 ) 23-1)}"x§.s 24.1)y -‘i_ﬁs
) 2EHD yu 208 2y =228
- - AY=—
-7 2x —5
25.1)y=f=“ 26.1)y-x:“ 2'1".1)}'-x:“3
alyz:rajz_ alyz:r*:-t_ 3\}}'5:‘_:-
c -89x -1 | dx
28.1)y -r:'ig 29_1)}-1%‘1 30.1)y "‘:"f
o x#lxed PO T
3»1} = xwed gl‘yg x+2 3‘}"1 = x=8

6. HalinuTe yacTHBIE MPOU3BOIHBIE IEPBOTO U BTOPOTO MOPSIKOB

lLz=4x*y? -Sin 13y +x*+8
Iz=0xTyt —yb +e¥ - 73
S.z =3x8y — 25 4+ 345 - 24
T.z=4dx*y? —e¥ 148 118
0.z = 2x5y% — 58V + 7x¥ — 11

2.z=3x* —-In13y—x%+6
doz=—5x3yS -7 £ 224 -3
6.2=2% —x5y? +3x7 -9

8.z =4xtyll — ¥ 47 +13
10.z = x%" —Cos 6y + 7x2 -3
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1l.z=6x5%7 =8 +x7+13 12.z=2x5"—lnx* +6y° +5
13.z=7x%" —Sin8y —x*+5 ldz=7xy +Sin8y—x5+6
15.z=6x2y" =7 $x5-9 16.z=6x3y* =3 +x7 =11
17.z=2x%  —Cos4y —x"+3 18.z=3x"vi+igdy—y*+7
19.z=4x5y%—e™ ¥ + 398 =7 2.z=7x3y*—e ¥ +3y -7
Nz==x3v—ctgTy—x"+6 22.z=x5y*-Sinéy—-x3+6
23.2=5x%y6 —6TF $y$ — 14 z=5xTy* -3 fy 52
25.2=7x5y* + Cosdy—x8+1 26.z=7x5y?+ctg3y—x*+3
2Tz =6x7yt —e* —12y3 +4 28.z=6x'y’ —e — g3y +4
20.z=7x% = Sin7y +x3+2 30.z=x5y*—Cos3y+x1+9

7. Halinute nnrerpainsl. Yacts 1

13
L. 1)f5x10(4x® +8)dx; 12)f2e%* 1% 3)]% :
3x45 (5x-2)dx _ A :
Hf =, dx; 5)J—xz-ﬁlz+2£. )‘[xz+3.r+5 ; 7) [ arcsin 6xdx
o
2. 1) J-m gy yf==; 3) [ x*e** 2dx;
dx . (4x+3)dx 3
»f By sjja_z_mm ; 7 (5x + 1)Sin4xdx
3 D76 -xdy;  2)[Yex—1 dx; )j”m;
T-2x dx . (Tx—8)dx 3x
4)*[,\ +5 dx; S)I x?=6x+14 ° 6)'[;\;2+6r+10 : ?)J- (5—6x)e* dx
3 Sinx d
4. [ E= 5208 e DfSin(5-70dx; 3)f —
Bx+1 dx - (3x+4)dx
4)]’1‘ = dx; 5)j‘x=+mu, ) et 7)f arctg 5xdx
5. Df7a0(4x +2x0dx: 2)[34Vxdx; DI
x-11 dx (Bx-1l)dx .
43[ :2+1n 5)-[ x% =4x+13 ' 6)I AT taxte ' Nfx° Indxdx
8. Haiinure unterpasnsl. Yacts 2
13x2 8457 dx 16y g
6. 1)]'—)rg T HNIEZ=,
§x+19 : dx . (l8x+1)dx "
4)-[ dx; 5)-[ x2 49x+23 ' -[ xT-4x+5 ' ?)-[ (7x+2)e™dx
7. 1f 9x(5a? + 8)dx; z)fc.o’z{“x_n 3)[ 5 x7dx;
4x-15 . : (l2x—5)dx _
Do dx: Nz s T e 7)f (4 — 3x)CosBxdx
2d 5
8 I)IB! . dx )J—ﬂ:? : 3 x%Sin x1%dx;
8x+5 dx (6x+5)dx 2
H —— % 5)j e s)sz_zm : T)f (6x + 5)Sin 7 xdx

9. 1) J7x®% (62" = a.}dx, 2) [ Cos (2— 3x)dx; 3) [B**Sin xdx;

(16x-3)dx Insx dx
4)IA=+3 dx; S)IH “axe7 IA~+12A+4; ?)I
gx? #2255 ddx |
10. 1)j‘x—dx" 2)'[(94:'—2]2 » )-[rm“_r ’
2x+1 (3x+10)dx 3

4f Z=; dxs 5)sz+=””,- 6 S 7)f (7 = 5x)Cos9xdx

Pa3zoen 3. Pazoen 3 - Teopusa eeposasmnocmeii u mamemamuueckas CmamucmuKa
Dopma koHmpos/oyenounoe cpeocmeo. Pacuemno-epagpuueckas paboma
Bonpocwvi/3adanus:

1. Uccnenyiite Ha aOCOMOTHYIO (YCIOBHYIO) CXOAUMOCTD PSIT

L. 16.
Z{ 1) 3I‘l+1 z{ +(ﬂ+3)
s Z 17. Z
SR f3n+3 B +(n+1)
3. Z 1 18. Z(— )
3 6n 4" +(n+ 1
4, 19.
Z(' Y \r9n+ RZ(_ e
5. L T
Y(—l) — PG —
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10.

11.

12.

13.

14.

15.

' 7 -3

. 1

Z(_l) \.'2_[
Zf v 3—
Z( 1y
Z( D'7r3

Z( r?n

Z(—)—w—

5 +(n+1}
Z( Y mT D +(n+2}
Z( +(n+3)
Z( +(n+2)
2D

21.

22.

23.

24.

15.

27.

18.

29.

30.

.{g&\ "+ (n+2)
Zf‘”"?_nl ;

z( 9 (n+4)

Z(—l)

z( 2(n+5)

Zf D) 9n

1(_1)"2n+3
)
1

Mbu

i

ain

1

g" (n+1]

z( Ay vm
Z( A

7 (_n+1_}

Z( +(n+ 1

2. Haiigute 061acTh CXOMUMOCTH CTEIIEHHOTO Psijia

il R e R

00 =) d= L O% b D 0o =l b Oy B R
L S I I L= I SR FERF T PR E R o S I IR -
BE LA S ] de Wl b ] 8RN OR LA R W e

Z ax
b Yn-1

[

L]
L =R R R = R R e BB =1 - R S R Rl - ]
MO -l W GRG0 D Oh D B O e - B

S I - R - - IR I - I SR St - I

3. Berauciure uaTerpan ¢ TouHocThio 10 0,0001, pa3noXuB MOABIHTETPATBHYIO (DYHKIIHIO B

pAA

ba

1
I e~ gy
i}

1/4
Cos(10x%)dx

i Stn?\

]

-,

1/3

J x - in(l + x4 )dx
o

1f4 Sin \ll'_

1
J‘ 11..-'2 -x dx
o

la

1
J x¥Y2 . Cos(2x)dx
[}

1."2'[ 1+ X
3_J InA+vx)
(1]

X

1/3 _
J xiz e~ dy
o

i
3 I x? - Cos(yx)dx
(i]
174
J 12 - In(l+ x)dx
{1

i
. I Sin(x*)dx
o

1/4 o
[ l-2 e~vady
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26.

27.

28.

1/z
J x - Cos(x/*)dx
1]
ls.
aainx
. J —
s VX
1/3
[ e * dy
o
1fz
J x - Cos(2x)*2dx
L]

173
J x2 - In(l+ x¥*)dx
L]

b 4
F—
.I.\'Ze‘dx
1]

[”"In(l+ x? )d
1]

x2

1/3
[ x - Sin(x**)dx
o

14 .
i [ xe ™ gy
o

13
. J x - Cos(x2/*)dx
]

r*’zln(l + x:)dx
K X

1/2 §ip o2
1% 8in x

[ — dx
s X

fa R
[ xe ™ dx
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o

1
14. J 3. Cos xdx
o

1/4
15.! x - In(l + x*)dx
1]

Ja

13
29, J x32 . Sin(x1/*)dx
o

4. JlBa cTpenka CTpPENSIOT MO MUIICHU. BeposSTHOCTh MOMaiaHus B MUIICHb MPU OIHOM
BEICTpeJie /Ui TIepBoro crpenka pl , mis Broporo p2. Haiiaure BEpoOsSTHOCTH TOTO, YTO MPHU OIHOM
3aJifie B MUIIICHb TOMAAET: a) TOIBKO OJIMH CTPENIOK; 0) 00a CTpenka; B) XOTs Obl OJJUH CTPEIIOK; T)

HU OWH U3 CTPCJIKOB.

p=03;p:=08
=04 p:=0,2
p=0,2;p:=09
=07 pr=0,1

U de L kS

2:=0,3; p:=0,6

5. OTmen TEXHUYECKOTO KOHTPOJISA IMPOBEPSET M3AETUS Ha CTaHIapTHOCTD

=T R T - )

p:=03; p=0.4
p:=0,6; p:~=0.8
p=0,1; p:=0.3
p:=04; p=0.7
p=0,7; p:=0,3

. BepositHOCTH

TOTO, YTO M3/EJHe CTaHIapTHOE, paBHa p. HaliauTe BEepoOATHOCTH TOTO, YTO W3 JBYX MPOBEPEHHBIX
W3JIeTUI: a) TOJIBKO OIHO CTaHAapTHOeE; 0) o0a cTaHAapTHBIC; B) XOTs ObI OTHO CTaHAAPTHOE; T') HA

OJTHOTO CTaHJapTHOTO.

11. p=03;
12. p=0.5;
13. p=07F;
4. p=02;
15. p=08;

16.
17.
18.
19.
20.

z=04;
p=09;
p=01;
p=03;
p=08.

6. V3 maptum u3nenuii ToBapoBe OTOMpAET M3/EIHs BBICHIETO copTa. BeposTHOCTH TOrO,
YTO HayJady B34TO€ M3ZEJIME BBICLIETO COPTa, paBHa p. Hauaure BEpOSATHOCTH TOTO, YTO U3 TPEX
MPOBEPEHHBIX M3JIENUIl: a) TOIBKO OJHO BBICIIEr0 copTa; 0) XOTS OBl OJHO BBICILIETO COpPTa; B) TpHU

BBICILIETO COPTA; I') HU OJITHOTO BBICIIETO COpPTa

21, p=03;
22,  p=03;
23. p=RE:
4. p=02;
25.  p=08;

26.
27.
28.
29.
30.

r=04;
p=09;
=01;
r=06;
p=03

7. 3agaHa nByMepHas AUCKpeTHas ciydaiHas BennuuHa (X;Y). Haitnure: 1) matemarnueckoe
OKUJAaHUE W JIUCIIEPCUI0 COCTABILIIONIMX BEMMYMH X W Y; 2) YCIOBHBIM 3aKOH pacmlpeeicHus
BEMMYUHBI Y TpU YCIOBUH, 4TO X=1; 3) yCIOBHBIA 3aKOH pacHpeneieHUs BEIHMYUHBI X TPHU

ycinoBuHM, 4to Y =1.
Yacts 1

tn
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8. 3amana nBymMepHas TUCKpeTHas cirydaitHas BenuunHa (X;Y). Haiinure: 1) maremarnyeckoe
OKUJAaHUE W JTUCIIEPCUIO0 COCTABILIIONIMX BEMMYMH X W Y; 2) YCIOBHBIM 3aKOH pacmlpeaeiacHus
BEMMYUHBI Y TpU YCIOBUHU, 4TO X=1; 3) yCIOBHBIA 3aKOH pacHpeneiieHUs BEIHMYUHBI X TPHU
ycnoBud, 4to Y =1.

Yacts 2
1 X
¥ 1 0 1
1 0.1 015 0.05
4 0,25 0.3 015
7 X -
¥ 2 0 1
1 0.1
3 1 04
5 ¥
¥ 1 0 1
1 0,15 0.05
4 0.1 4 0.1
9 X
¥ 1 0 1
1 02 0.1 0.05
2 0,15 0.3 02
10. X

ta
=
=

LA
=
i
(=
L
e
(==
L

7. OueHoYHbIE MATEPHUAJIbI IPOMEKYTOUHOM aTTeCTAlUM

Ounas popma obyuenus, Ilepeuiti cemecmp, Ix3amen
Koumponupyemvie H/IK: VK-1.1 YK-1.2 VK-1.3 YK-1.4 VK-1.5 OIIK-1.1
Bonpocsl/3ananus:

1. Boripockl K 3K3aMeHy

Pemenue CJIY meronamu 'aycca, Kpamepa, o6paTHoil MaTpuiist
OnHOpOAHBIE U HEOHOPOIHBIE CUCTEMBI YpaBHEHUN (OCHOBHBIE ITOHSTH)
Haxoxnenue pyHraMeHTaIbHON CUCTEMBI PEIIeHUH

PaccrosiHue Mexny 1ByMsl TOUKaMHU Ha INIOCKOCTH

Jlenenue orpeska B 3alaHHOM COOTHOILLIEHUU

[IpsiMble Ha TIIOCKOCTH (BUABI YPaBHEHUIN)

B3aumHoe pacnionoxeHne npsiMbIX Ha IIOCKOCTH

PaccrosiHue OT TOUKH 10 IPSIMOit

9. IlnockocTh U MpsIMBIE B IPOCTPAHCTBE (B3aMMHOE PACIIOJIOKEHUE, YPABHEHMS)
10. IToBepxHOCTH 2-T0 MOpsiAKa (BUbI, KAHOHUUYECKHUE YPABHEHNS)

11. BexTops! (onpenenenue, AeUCTBUS HaJl BEKTOPaMHU)

12. CkanspHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUE BEKTOPOB

13. CobcTBEeHHBIE 3HAYCHHS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OIepaTopa

NN R WD =

2. Bompocs! Kk 3K3aMeHy

Marpuiisl (OCHOBHBIE MOHSTHUS, BUBI; I€UCTBUS HAJ MaTPULIAMU)
Onpenenurenu 2-3 NOPSAIKOB (BRIUUCICHNE, CBONCTBA)

MuHops!I 1 anredpandeckue T0MOTHEHUS

Teopema Jlamaca pa3nokeHUs ONPEISTUTENS TI0 AIEMEHTaM CTPOKH (CcTo01a)
OO6parHast MaTpuiia. AITOPUTM BBIYUCIICHUS

DJeMeHTapHbIe TPeoOpa30BaHUs MATPULL.

CucTtemMbl TUHEHHBIX ypaBHEHU (OCHOBHBIC TTOHSTHS)

OKpy>XHOCTH (OmpenesieHne, KAHOHUYECKUE YPaBHECHHUS )

Onnurc (onpeneneHue, KAHOHUYECKOE YpaBHEHHUE, OCHOBHBIE XapaKTePU-CTUKH )

O 0 1N DN B~ W —
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10 T'unepbona (ompeneneHrne, KAHOHUYECKUE YPABHEHHSI, OCHOBHBIC XapaKTEPUCTUKH )
11 TlapaGoina (ompeneneHne, KAHOHMYECKHE YPaBHEHUS, OCHOBHBIC XapaKTEPUCTHKH)
12 TInocKoCTh M MpsIMBIE B MPOCTPAHCTBE (B3aMMHOE PACIIOJIOKCHHE, YPABHEHUS )

13 TloBepxHocTH 2-TO MOpsiAKa (BUIbI, KAHOHUUECKUE YPABHCHHUS)

14 BexTopsl (onpeneneHue, ASMCTBUS HaJl BEKTOPaMH )

15 CkansipHO€, BEKTOPHOE U CMEIIAaHHOE MTPOU3BEACHUE BEKTOPOB

16 CoOcTBeHHBIE 3HAYCHUS U COOCTBEHHBIE BEKTOPHI JUHEHHOTO OrepaTopa

7. Ilpaktuueckue 3ananus. Yactp 1

Jadarnuel.

Hafigsme dvHIaMeHTATEHVID CHCTEMY PENISHI CHOTEME] THEEHHEX ONHOPOIHEX
YpaBHeE:

[3,+ 4%, - % =10

43— 3% +3x=0

4x +x +4=0.

Jadanue 2.
Hafigemre dvHIaMeHTATEHVED CHCTEMY PelIeHHH CHCTEME] THHEHHEX ONHOPOTHEX
VpaBHeHMI:
[3x+x +2x,=0
{—x +2x,=0
lo+2x+x=0.

Jadarnue 3.

Hug
ITprEeanTe X B HOHMUECKDMY EHAY VPaEHeHH: EpHE0H 2-ro nopagsa. [loctpofite
EPHEVEO H ERIUHCIHTE 24 X3P aKTEPHCTHEN.

o+ 12x+10y+45=0

Jadarnue 4.
Hug
ITprEeanTe X B HOHMUECKDMY EHAY VPaEHeHH: EpHE0H 2-ro nopagsa. [loctpofite
EPHEVEO H ERIUHCIHTE 24 X3P aKTEPHCTHEN.
2 2
43 +4x-2y-31=0

3adanue 3.
IIpoEepsTe HA COEMECTHOCTE CHCTEMY JIHHEHHRX YpaBHeHMH mo Teopene Kpome-

BERA- K ARSI H penmTe e
[Tx, —2x, +x,=0

13x, +4x, +x,=7

2x, —3x, —x =2,
3adanue 6

IIpoEepsTe HA COEMECTHOCTE CHCTEMY JIHHEHHBIX YPABHEHMH o Teopeme Kpome-

aml&m@anpeme ee:
Ix,—2x, =0

<f3x._—2x:—3x=5
]

x —3x, +4x =1.

Jadanue 7.
ITprEeanTe X B HOHMUECKDMY EHAY VPaEHeHH: EpHE0H 2-ro nopagsa. [loctpofite
EPHEVEO H ERIUHCIHTE 24 X3P aKTEPHCTHEN.
) >
2y —dx+4y+2=0
Jadanue 8.
ITprEeanTe X B HOHMUECKDMY EHAY VPaEHeHH: EpHE0H 2-ro nopagsa. [loctpofite
EPHEVEO H ERIUHCIHTE 24 X3P aKTEPHCTHEN.
2 7o
x—)" +b0x+4y—4=0
Jadanue 9.
Hafigere QyHIAMeHTATEHYEC CHCTEMY P eIISHEH CHCTEME] THEEHHBX OTHOPOJHBX
VP ABHeHH:
—x—-2x%=0
—4x,-x,=0

6= 2x, +3x =0

Jadanue 10.

Hafigsme dvHIaMeHTATEHVID CHCTEMY PENISHI CHOTEME] THEEHHEX ONHOPOIHEX
VP aBHEeHMI:

[5x —x,—3x,-2x, =0

42x, —x, —x, +x,=0

1% —x —x,—2x, =0
Jadanue 11.

[IpuEeanTe K EAHOHTECKDMY EHAY VPaEHeHH: EpHEOH 2-To nopaasa. [loctpoiite
FPHEYE H EBMHCIHTS e XapaKTePHCTHE.

10 +14y+ 67=0
Jadanue 12.

[IpuEeanTe K EAHOHTECKDMY EHAY VPaEHeHH: EpHEOH 2-To nopaasa. [loctpoiite
FPHEYE H EBMHCIHTS e€ Xap aKTePHCTHE.

xP-4y?_d4x-8y-20-=0

L RES——
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Jadanue13.
Hpmsepme HA COEMECTHOCTB CHCTEMY THHeHHRIX YpasHeHMi mo Teopene Kpome:

EERA:-RANSTIM B penmTe 2o
[—3x, —2x, +122, - Tx, =-3
dx, +2x, -2 4+3x, =3
|2x,+3x, +4x, =2

Jadanue 14.
Hpmsepme HA COEMECTHOCTB CHCTEMY THHeHHRIX YpasHeHMi mo Teopene Kpome:

EEpA-RANSTIM B penmTe 2o
[Bx,+dx, +2x, +x, =2
3x+2x, +x-x, =4

2% + 51 +3x,+ 20, =-1.

Jadanue15.
B tpeyroasmmee ¢ eepumEamMe A (—2;2), B (10:12), C(3;-2) HafanTe YpaEHeHHe
CepeNHHHOTO NepIeHIHEY.1Apa, TP OEEIEHH0r0 K cTopore AC.

8. I[IpakTnueckue 3aganus. Yacte 2

Jadanuel.

IIpoEepsTe Ha COEMECTHOCTE CHCTEMY JIHMHeHHEIX YPAEHEHHH 0 Teopeme Kpoms-
EERA:K AN B penmmTe ee:

1jmo opryaanKpamepa:

2)MeTozoM 0OpaTHOH MATPHIIEL

3)metogomlayeea.

[x-y+2z=1

{2x+ y-z=0

[4x+2y+2=3

Jadanue 2.

IIpoEepsTe Ha COEMECTHOCTE CHCTEMY JIHMHeHHEIX YPAEHEHHH 0 Teopeme Kpome-
BERA:EANSHI B P enHTe ee:

1jmo opryaanKpamepa:

2)MeTozoM 0OpaTHOH MATPHIIEL

3)metogomTayeea.

[x—y+z==-2

{2x+3y+3z=0

[4x+2y+z=1.

Jadanue 3.

IIpmEeaNTe K EAHOHMUECEDMY EHAY VpAEHeHME EpHECH 2-ro mopagsa. [locrpomTe
EPHEYE H EBIYHCIHTE €€ Xap aKTepHCTHEIL

43 +253% —8x+150y+128 =0

Jadanue 4.
IMpHEeaNTE: X ERHOHAMECEOMY EHAY VPAEHeHFE EpHEOH 1-ro mopagsa. [loctpomTe
EPHEY0 H BEIUHCIHTE &8 X3P aKTepPHCTHERL

45 1037 83+ 36y+4=0

Jadanue 5.

IpoBepsTe Ha COBMECTHOCTE CHCTEMY THHEHHEIX VPABHeHMH Mo Teopeme Kpome-
EERA-E ARSI B penmTe ee:

1)mo goprryaanEpanepa;

2)MeTogoM 00pa THOH Ma TPHIIEL

3)metogomI aycea.

[x+ 2y+z=3

$2x+3y+3z=3

[2x—2y+z=0.

Jadanue 6.

IpoBepsTe Ha COBMECTHOCTE CHCTEMY THHEHHEIX VPABHeHMH Mo Teopeme Kpome-
EERA-F ARSI B penmTe ee:

1ymo dopryaamEpamepa:

2)MeTogoM 00pa THOH Ma TPHIIEL

3)metogomI aycea.

[x-y+z=-2

Jadanue 7.

B tpeyroaenmee ¢ sepmmrrmnm A (—2;2), B (10;12), C (8;—2) nafonTe Touwsy mepe-
CEUEHHE EEICOT.

Jadanue 8.

B tpeyrommemme ¢ eepummmn A (—2;2), B (10;12), C(8;—2) mfiqure eeqmmmry
yraa C. BerucanTe WIoma s Tp eyTIBHIED

Jadanue 9.

INpoeepsTe Bl COBMECTHOCTE CHCTEMY JIHHeHHEIX YpaBHeHHH 10 Teopeme Kpome-
! Eepa-Kameammupenmre e

I 1ymo dopryramKpanepa;

I)MeTogoM 0GpaTHOH Ma TPEITEL

3)metogomI aycea.

[x—yv+z=1
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¢2x—3y+3z=1

=

lx—2y+z=

Sadanuel1d.

IpoEepsTe HA COEMECTHOCTE CHCTEMY JIHHEHHBIX VPaEHEHHH o Teopeme Kpome-
H PELIHTE ee:

BERAFANemIH

1)mo dopryramKpanepa:
2)MeTogoM 0OpaTHOH Ma TPHITE;
3)metogomIaycea.

[x+2y+z=1

2x+y-z=—4

12x4+2y+z=—-1.
Jadanuell.

B tpeyromeemme ¢ sepmmmanm A (—2;2), B (10;12), C (8:-2) nafinure pomy me-
auaHel AK; TOUEY Mepecede T MeJHAH.

Jadanuell,
B tpeyroassmme ¢ sepummane A (-2;2), B (10;12), C (8:-2) mafgsre msy cTo-
POHELAE, COCTABHTE YPaEHEHHA CTOPOH.

Jadanue 13, [IpoBepETe HA COBMECTHOCTE CHCTEMY THHSHHEX VPABHEHHH 0 Te0-

peme Kpoperena - Kaneayn o penmre ee:
1ymo dopryaamEpanepa:
2)MeTogoM 0OpaTHOH Ma TPHITE;
3)}[&10:0}[1’&}'&&.

I+_. +z =0

2x+3y+z=2

JI+_. +z=2.

Fadanue 14, [IpoeepETe HA COEMECTHOCTE CHCTEMY THHeHHEX VPaEHEHHH 0 Teo-
peme Kpoperena-Kaneagy upenmre ee:

1ymo dopuyaamKpanmepa:

Z)MeTogoM 00paTHON MaTPHLE

3)merogomlayeca.

[x+y-2z=0
2x+y-z=12
l4x+2y—z=35

Jadanuels.
Hafizwre o0peM Tetpasgpa o eepommame A (2;2:3), B (3:4:0), C(3;-1;3), D(-
1;0;3). Bemmcanre semmunny yraa ABC.

Ounas popma obyuenus, Bmopotui cemecmp, Ix3amen
Koumponupyemvie H/IK: VK-1.1 YK-1.2 VK-1.3 YK-1.4 VK-1.5 OIIK-1.1
Bonpocsl/3ananus:

3. Bornpocsl K 3K3aMeHy

UYucnoBbie MHOXKECTBA, (PYHKIMH (OCHOBHBIE XapaKTEPUCTHKH )
OneMeHTapHbIe (GYHKIUHN U UX TpaPUKU

[Ipenen ¢pyHKIMHU B TOUKE

[Ipenen pyHKIUN B GEKOHEYHOCTH

Beckoneuno maneie GpyHKIMU (ONpeaeieHrne, CBOWCTBA)
Beckoneuno Gonbine GyHKIUHU (OMpeeeHne, CBOMCTBA)
CBs13b OECKOHEYHO MaJIBIX U OECKOHEYHO OOIBIINX
HenpepsiBHOCTH (DyHKIUT

9 Touku pa3psiBa U UX KJIACCUPHUKALINS

10 OcHoBHble TeopeMbl U HEepeHITNATEHOTO HCUUCICHHS

11 MOHOTOHHOCTB; SKCTPEMYMBI; BBIITYKJIOCTh, BOTHYTOCTb; TOUKH Mepernoa
12 AcuMnrToTtsl

13 TlomHoe uccnenoBanue QyHKIUH

14 Tlpenen u HEMPEPBHIBHOCTH (DYHKIIMH MHOTHX ITEPEMEHHBIX
15 YacTHble IpOU3BOIHBIE; IPOU3BOJHAS 10 HAIIPABICHUIO
16 DxcrpemyM (QyHKIMH ABYX HEPEMEHHBIX

17 VYcnoBHBIN 3KCTpEMYM

18 HuTerpan oT panoHaIbHON APOOH

19 HuTerpan ot uppaMoHanbHON QyHKIMK

20 HHTerpail oOT TPUTOHOMETPHUECKON (PYHKIUU

21 OmnpeneneHHbl HHTETpa (ONpeAeIeHUE, CBONCTBA)

0NN W~
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22
23
24
25
26
27
28

NN R WD =

9.

10.
I1.
12.
13.

3aMeHa epeMeHHON 1 UHTETPUPOBAaHUE IO YaCTSIM B ONPEEIIEHHOM HHTErpaie
Juddepennnanbapie ypaBHEHHS TIEPBOTO MOPsAKA (OCHOBHBIC MOHATHS; 3aaa4a Komm)
Y ¢ paznensronMucs nepeMeHHbIMU
Onnoponneie 1Y 1 nopsiaka
JIunetiasie 1Y
VYpaBHenus bepnynnu
Juddepennnanbapie ypaBHEHHUS BTOPOTO MOPsAKa (JIMHEHHBIC OTHOPOA-HBIE U HEOTHOPOIHBIC)
VYpaBHeHuUsI 2-10 MOPAJIKa, JOMYyCKAIOIINE MOHMKEHUE MOPsIIKa)
4. Bonpochl K 3K3aMEHY

JIvuHus YpOBHS At (PYHKIIMH MHOTHX TIEPEMEHHBIX

[Ipenen ¢pyHKIUY 110 HANIPABICHUIO

Touky HENPEPBHIBHOCTU M TOUKH pa3pblBa

[IpousBonnas u quddepennunan GyHkuun

YacTHble TPOU3BOJHBIE; TPONU3BOAHAS 110 HAIIPABICHUIO

[TepBo0Opa3Hasi; HeompeAeIeHHBII HHTETPpaN (OmpeaeNeHIe, Ta0IUIa)

3aMeHa IepeMEHHON U MHTErPUPOBAaHUE 10 YacTSIM B HEONPEAECICHHOM UHTETpae
OrnpeneneHHbIN UHTErpal (onpeaesieHre, CBOUCTBA)

3aMeHa IEpEMEHHON ¥ MHTErPUPOBAHUE T10 YacTAM B ONPEAECIIEHHOM UHTETpae
HecoOGcTBennbie uaTerpassl 1-ro u 2-ro poaa

IIpunioskeHus onpene’IeHHOro HHTErpaa)

KommnekcHsle uncna

Juddepennnanbabie ypaBHEHHS IEPBOTO MOpsiAKa (OCHOBHBIE MOHATHS; 3a1a4a Korm)

9. lIpaktuueckue 3ananus. Yacts 1

Jadanuel.

N T T
Hafigpre neTerpan: a)-l.) ' J_ ‘CLL‘C\; @) -rO x -e” Q\E
Jadanue 2.

Hafigure o0mee pemenne guddep eHIMATEHOIO VPAEHEHIA

a)}"=£v; 5)}'"+3}"—28}'=0_
Fadanue 3.
2092 i <1,
Hafinmre seTerpan: a) x )| _'—01 2x - f?rz g\}g
Fadanue 4.

Hafigure o0mee pemenne guddep eHIMATEHOIO VPAEHEHIA
r_X " '
==. 51 V=21 ==

Ay'=s; 6))-2+y=0.

Jadanue 3.
ofe. 3 3 |
Hafinure marerpat: a) ITx |6r _"-E"'z.brxj E)J’:’xz <Inx dx

Jadanue 6.
Hafigmre odmee pemenste guddep eMHamEEoro VpaEHSHIT

9Y'=75 9 -49y=0

Jadanue 7.

4.‘(11 - ::\.E +6 1
Hafinmre neTerpan: a) _[ N @) _[0 arctg x dx
Fadanue 8.

Hafigmre odmee pemenste grddep eMHamEEoro VpIEHSHIT

A w '
Ay =—": §) ¥ =8y +Ty=0.

x A
Jadanue 9.
546 \ 1 .

Hafigerre meTerpan: a) -[le |4x +3“<E_1.ldx4 5}_'-0 arcsinx dx
Jadanue 10,
Hafinure odmee pemense gaddep eHITHATBHOI0 VPAEHEHIA

L
a)y =24 8) " +12y" =0

fadanue11.
237 -2, - ,
Hafigerre meTerpan: a) I—‘c'—a-t,' a) .lo X -sInx gj‘c"
| 3adanuell.

j Hafizure odmee pemenste auddepeHmasHoro ypaEHeHHA
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vy, Tl
a)y—x—z\_a 8) " +81y=0.
Jadanuel3. ) )
Hafigure mrerpat: a) Il?fl_lt" _SEJ—F _I_E‘C«'ﬂ S)J-le.l‘ “Inx dx

Fadanuel4.
Han:lme om:l.tee pemeHse THhdep eHITHAIRHOTO YPAEHEHIT

a)y’ ——\,; 6) " -2 24y =0

Jadanuels.

9«4";(_ 457 -5 .

-t
Hafigerre meTerpan: a) I—‘!—a— E}_lo X -Cosx \c’fm‘g

10. IIpakTtnueckue 3aganus. Yacte 2

Jadanuel.

1
Tl imae®
Hafimmrempemer: a) *~44x+20—-4 g x20

2
x+x—12

Fadanue 2.
—Ax+l
'=Ctofx -

IpoauddepemmpyiTe dyvHEIERO J C't:&‘(,' e

Jadanue 3.

e

Hafiure npegea: a) lim "‘C_—Slr:' g) | 11m(1+ x)3
x-1 X2 —6x—7

Fadanue 4.

TIponuddepermpyitre dymapro ¥ = siné x-(3 —8x)

Jadanue 3.

7 +4x-5
Haitasre mpeget: a}hm¥: 11_,12(14_ )
x—1 ml"_‘_(—l -

Jadanue 6.
Tlpoaupdepermpyitre pymapno )V = arcsinf— 6x - &

Jadanue 7.
tg9x : *
Hadtasrempegen: a) bm —— ) lvlﬂg(l+x:l
x—0sin6x’ =
Jadanue 8.
, e * —2x
IpoanddepenmpyiTe dyemEm )} = >
¥ +12
Jadanue 9.
—ix+4 : l 3x
Hafigere npegea: a) ]Jm —.'_: &) ll_,'fg(1+ r)
3x—x° .
3adanue 14,

Tlpoandbepemmmpyitre dyvmanmo v = arctgd x-In 4x

Badanuell.
xcosdx lim(1 1.sy
- +3)
Hafigure npeger: a lim . a vlmﬁ
® )x—rl) sin3x i x
3adanuell,
n3 x* <16
IpoanddepenmpyiTe dyeEmEm } = ‘;7
x =2
3adanuel3d.
. SxT—4x—-1
Hafiaure npegen: a) bm #: 5 o 11m(1+ :l
x=l 4x—x* -3
Jadanue14.

]
Tlpoauddepermpyitre dymanmo )} — arccosdx- (3x —8 r
Fadanuels.

H 1 2x
Hafimure npeget: a) bm 7‘(14 5 lI_I,E(H—;)
x-2x%—Sx—14 J

Ounas popma obyuenus, Tpemuti cemecmp, Ixk3ameH
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Koumponupyemwvie U/IK: VK-1.1 VK-1.2 VK-1.3 VK-1.4 VK-1.5 OlIK-1.1
Bomnpocei/3ananus:
5. Bonpocsl K 3Kk3ameny

1. 3HaxkomepeMeHHBbIE M 3HAKOYEPEAYIOIIHecs psabl (ompeaeneHue, npusHak JleitOHuia; orneHka
OCTaTKa psijia; abCONIOTHAS U YCIIOBHAS CXOIUMOCTD)

@OYHKIMOHATIBHBIE PSIIbI

CreneHHbIE PSAbI U UX CBOMCTBA

Panuyc, uaTepBan u 061acTb CXOAUMOCTH

Psanpr Teitnopa u Maknopena

Paznoxxenne GpyHKIUI B CTENIEHHBIC PSIIBI

[IprMeHeHre CTeNeHHbBIX PSAAO0B B MPUOIMKEHHBIX BBIYUCIICHUSX )

Knaccuueckast u ctaTucTudeckas BEpOsSTHOCTb

9. HauBeposiTHelillee 4YMCIIO HACTYIIJICHUS] UCTTBITAHUI

10. IuckpeTHas ciaydyaiiHas BeIUuuHa (OMpeAeIICHHE, 3aKOHBI PACTIPEICIICHIS )

11. JIuckpetHas cirydaiiHas BeTU4YrHA (YUCIOBBIC XapaKTEPUCTHKU U UX CBOWCTBA)
12. HenipeprpiBHAs citydaiiHas BeTu4rHA (OMpenesieHrue, 3aKOHbI pacIipeaesie-Hus)
13. HenpepsiBHas citydaiiHasi BeTUYHHA (YUCIOBBIC XapaKTEPUCTHKU U UX CBOWCTBA)
14. TIpoBepka CTaTUCTHYECKUX TUITOTE3

15. TloHsiTHE KOPPETIAIIMOHHON 3aBUCUMOCTH

16. AropuT™ BBITIOIHEHUS KOPPEJSIMOHHO-PErPECCUOHHOTO aHAIN3a

6. Bonipocsl k 3x3aMeHy

e A i

YucnoBble psibl ¢ MONOKUTEIBHBIMY YiIEHAMH (ONpeiesieHHe, CXOAUMOCTh U CyMMa psijia)
HeoOxoaumbIii 1 TOCTATOYHBINA MPU3HAKU CXOIUMOCTH

Teopema AGenst

Psaner Teitnopa u Maknopena

Paznoxxenne GpyHKIUI B CTENIEHHBIC PSIIBI

[IprMeHeHre CTEeNEeHHbBIX PSAAO0B B MPUOIMKEHHBIX BIYUCIICHUSX )
Knaccudukanus coobIThii

Knaccuueckast u ctaTucTudeckas BEpOsSTHOCTb

9 Teopembl CIOKEHUS 1 YMHOKEHHS

10 ®opmyna noiaHON BEPOSITHOCTH

11 ®opmyna baiteca

12 TloBropenue ucnbitanuii (popmymna bepaymnu; dpopmyna [lyaccona; mo-kanpHas 1 HHTErpabHAS
Teopembl Myagpa-Jlamaca)

13 HawuBeposiTHeiiee 4iciio HACTYIUICHHUS UCTIBITAHUI

14 Cny4aiiHble BEJIUYUHBI: OCHOBHBIC MOHATHUSA

15 Bp16opouHbIit METO M BRIOOPKA

16 Cratuctuueckoe pacupenesieHue

17 YucnoBble XapaKTEPUCTUKH BAPUALMOHHOTO psija

18 [loBeputenbHbIE HHTEPBAJIbI

19 IlapameTpsl IMHEHHON KOPPEIISIIUN

20 KoaddunmeHT KOppensun

11. IIpaktrueckue 3amanusi. Yacts |

03N N kW

Jadanuel.

B vpme 6 gepHex, 3 kpacHex B 4 Geasx mapa. [Tocaeqosa TeIBHD HSBIEEIHOT TPH
mrapa. HafiauTe BepoATHOCTE TOTO, 9T0 TEPESIH NHEp OFAXKETCA YePHBIM, BTOpOH -
EpaCcHBIM, TP ETHE — DeIEDd.

Jadanue 2.

Tpe 0XOTHHEA CTP&TIAIOT B MOJHABNNIOCA ITHOY. [IepBEIT OXOTHHE NMOMATAET B

cenm cayaamx Bz 10, BTopof — B mecTs cayuasx #s 10, a Tpermil & matn. Kaxosa
EepOATHOCTS, 9T0 OTHIA Oy et mogomTa’?

Jadanue 3.
1 1 1
- 1+=-4=+—4+
HeemeayiiTe Ha cXoQrMoCTE PAT: 4 9 16
Jadanue 4.
1 1 1
Heemegyiire Ha cXoQrMocTE pAT: 2 3
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Jadanue 3.

E mexe TpH THIE aETOMATHEeCEHX CTAHEOE NPOHSBOIAT OJHH H Te He JeTATH.
IpoHsE0AHISIEHOCTE MX OJHHAKOED, HO FA9ecTEQ padorel pasmramo. HisecTHo,
YTO CTaHKH NEPEOrO THIEA NpoHsE0AT 94 %% getamefl oLIMYHOTO Ka9ecIEd, ETOPO-
ro — 90 %, Tperpero — 83 %. Bee mporsEeneHHEEIe E IeXe 33 CMEHY AETAIH E He
PacCOpPTHPOEAMHOM EHAEe CIOMEEHEl HAa ciiage. UmpegeTHre BEpOATHOCTE TOTO,
YTO B3ATAA HAVAAYY JeTaTE OFAHeTCA OTTHUHOTO FAYeCTEd, eCTH CTAHKOE MepEo-
ro THNA — 3 IITVE, ETOPOro — 3 INTYEH, TPeThero- 2 MITYER.

Jadanue 6.

B Tpex AmEEax HAX0JATCH 0JHOTHIIHELR: H3TeHA: B DepeoM 10 msgemsmd, ms Hox 3
HECTAHJAPTHELX, BO ETOPOM 15 Memem i, us HMX § HeCcTAHIAPTHRIK H E TpeTheM 20
HIZeIHd, Hs HEK O HecTasmaprHex. Hayvaany embpasoc o0 HSZETHE, H OHO O1-
3AT0CE HeCcTaHAapTHeM. Ompefearre E€pOATHOCTE TOO, UI0 ESATOE HIJETHE
MpPHHALTEHAT0 ETOP OMY ALTHEY.

Jadanue 7.
1

. e
Hecaeayiite Ha cCXOAFMOCTE PAX:
Jadanue 8.

0

- . (n+3)
HecaeyiiTe Ha CXOQEMOCTE PAN.  n=1
Jadanue 9,

N 1
. Z(n+1)-fn(n+l}

HeemeayiiTe Ha cXoQrMoCTE PAT:
Fadarueld.

Hecmegyitre Ha cxogmMocTe pag: 2

Fadanuell.
BpaTape mpmpyer & cpegmed 0.3 Beex OMMHERAIIETHMETPOERX ITTpadEex via-
poe. KakoBa BepoATHOCTE TOTO, IT0 OH BOSEMET POEHO /IBA B3 YeTHIpeX Madei?

Jadanue 2.

BepoATHOCTE padoTH AETOMATA E HEROTODEIE MOMEHT Epenens paema 0,65, Hue-
eTCA | HeSaEHCHMO PA00Tarmnn: asTonara. Hafiawnre eeposmocts Toro, uTo:

a) 0yAyT patoTaTe E JaHEEH MOMEHT 4 AETOMATA;

©) 0yayT patoTaTts He Doaee 4 AETOMATOE;

Fadaruel3.
= 1
—
Hecoegyiire Ha cXoQsMocTs pag: ™! yn-1
Fadaruel4.

i 1
Heeaezyi .2l
TeayiiTe Ha CXOAMMOCTE PAA:

Fadaruel 3.

ek 20 OpaKoBaHHEIX.

12. [Ipaktuueckue 3aganus. Yactp 2

| 3adanuel.

| BepoATHOCTE PabOTH AETOMATA E HEEOTOPEI MOMeHT Epeness paeHa 0,74, Fhe-
erca § mesaEncmMo padoT AN aEToMaTa. Hafiaere: BepoaTHOCTE TOTO, 9TO:
1) 8y ayT padoTaTs B JaHHENT MOMEHT 3 2ETOMATA;
@) 0vayTpadorare He Domee 3 AETOMATOE;

Jadanue 2.

Hspectro, aTo mpx komTpoae Oparyerca 10 % mecrepen. Jna xoHTpoaa oTobpa-
#o 300 mectepen. Hafipre BepoATHOCTE TOTO, 9T0 SHOTO TOJHEBEX IISCTEPEH OFA-
#eTcAE npefenax oT 460 70 475.

Jadanue 3.

Cpeasee 4HCI0 CAMOTETOR, NPHOBEACIINK E A3PONOPT 3 OTHY MEHVTY, PAEHO
geTepeM. HafiiyTe BepoATHOCTE TOTO, ¥T0 3 JBe MHHYTH B a3pOIopT MpHOVIVI:
a) IATE CaMOIETOE, O) D0/Iee IATH CaMOTeTOE.

Jadanue 4.

Verpoficteo cogeparT 1000 HesasncrMo paboTaronnm sTeMeHroB. BepoatHocTe
OTEA% TE000TO 3aeMeHTa B Tegenme waca 0,003, Hafimure EepoATHOCTE TOTO, TTO
339aC OTEAEYT: 4) YeTEIpe 3IeMeHTa, O) He MeHee YeTEIpeX 3 TeMeHTOE.

Fadanue 5,

Ha cOopry MomafgaroT JeTam, HsTOTOETeHHEBe TpeMa aEroMaTamm. HasecTHo, a0
mepERd asToMat gaet 0.3 %6 Opara, sTopost — 0.2 % m Tpermit — 0.4 %. Hafimwure
ESpPOATHOCTE NMOTAJAHNA HA cOOpEy OpaKoEaHHOH JeTATH, eCTH C IEpEOTO AETO-
mata nocrymeao 1000, co Toporo — 2000 mc TpeTeero — 2300 getamef.

Fadanue 6,

3aE0] HMITOTABIME3IST JeTamH. BepoATHOCTE EMINYCED OpaFDBAHEOH JeTaTH
p=0.00]. Hafimure: a) ESpOATHOCTE TOIO, YT0 B ERDOpEe M3 300 getamedl oxamer-
cH Dodee Tpex AedeRTHEX JeTaleil 0) HAHECPOATHeHIIEe THCI0 JedekTHRIX Te-
TaaeH E3ToH ERIOOpEE.

Fadanue 7.
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BexomecTs cenas pas cocTagraeT 90 %6, Yemy paEsa BepoATHOCTE TOTO, 9T0 HE |
[0, CeMAH E30HAYT 37

JFadanue 8.

H=roTaETHEAeMEIE E IEXe ETY.IEH COPTHPYEOTCA M0 OTETOHSHMI) MX EHYTDEHHETO
OHAMETPA OT HOMHHAIBHOTO pasMepa (X)) Ha 4 rpymme:r co sHagermrmm 0,01; 0.02;
0,03 10,04 2o4 B M0 OTETOHEHMEC EHEIIHET0 ZHaneTpa (F) Ha 4 rpyImes co sHawe-
mrrane0,002; 0,004; 0,006 10,008,

CoBMecTHOR pachpeeTese 0TETOHe MY B F sagaso Taomnre:

= T 0,002 0,004 0,006 0,008
501 500 003 ] ]
302 302 W] 10 504
G S I W S S 08 ] g
N S N S X I T08 ] 702

Hafiaure: a) 3aE0HB PACTp &1 T8HHA COCTABTTOMN X B F'E 0TASTBHO CTH;
0)zaxoH pacnpegexesi P ipn yorosm, aTo X =0,03.

Jadanue 9.

3aE0] HMSTOTAETHEZST JeTaty. BepofTHOCTE EHINTYCEA OpaFOEAHEOH JeTaTn
p=0,00]. Hafinure: a) BEpoOATHOCTE TOTO, UT0 B BRDopEe B3 300 geTaned oxamer-
ca Doaee Tpex ZederTHEX JeTatell O) HaHEepOATHeRmEe HHCI0 JedeKTHEX Je-
TaIeH E 3TOH EEIOOpEE.

Jadanue10.
AEyMepHAR cTVEaiHas EexmrEa (X ) sa1aHa sanoHoM pacIpe IeTeHHA:
¥ <
¥ 3 4 5
0 0,02 0,12 0,06
1 0,03 0,18 0,09
2 0,03 0,30 0,15

Hafigwre samoHEl pacnpeqereHns cocTaErmomx A B Y Hafmere yoroeHemE sa-
EOH pAachpeeleHHa BeTarHs! VupH yeros, wTo X =0,

Jadanuell.
33E0HpaCHpeeTeHI CHOTEME] CTYEANHE Be i (Y] F) sagan Tadmmred:
7
¥ -1 0 1

] 701 004 003
1 0,08 0,24 0,10
pl 0.03 0.3 010
3 0.04 0.07 0,09

Hafigsrre: a) 3aE0HE pacTp eleleHHA COCTARTTONNE Y 1 F;

0)zaxoH pacapegexesna Fopn yorosme, wTo X=0;
E) EEPOATHOCTE COOBITHA (X2 F<1).

Jadanuell,
3aK0HpaCHpeIeTe A CHOTEME] CTy TAHHED BeTHHH (X, I) sagan Ta0mmmed:
7
¥ -1 0 1
i 0.1 02 ]
1 ] 0.3 02

Hafigwre: 2) 3aK0HE pa cpeqeleHnd cocTaETmonmx X 1 F e oTjerss00TH;
33K0H pacnpeeTeHsa.t Ips yerosm, 9To Y =J; E) epoATHOCTE cOOBITHA (X=];

Fz0).
Jadanuel3
3A7aHA NEYMEPHAT THCED eTHAR CTySafHaA seqrramHa (1 F):
X 2
¥ 0 10 20
0 0,13 0,2 0,10
10 0,10 0.3 0,13

&)

Hafigpre: 1) MaTeMaTHHecko e 0HAAHNES B THCIIED CHEQ CO CTABTA K BT HEHH
A ¥, 1) yeaoBHEIR 3aK0H paclpeReTeHiA BeTHEHHE] } IPH ¥ eI 0B, 9T0 X =3

Fadanue 14,
3AaJaHa ABYMePHAT THCED eTHAA oy HafiEan seTransa (X 1)
X <
¥ 0 13 30
0 0,15 0,2 0,10
10 0,10 0.3 0,13

Hafigpre: 1) MaTeMaTHHecko e 0HAAHNES B THCIIED CHEQ CO CTABTA K BT HEHH
Amu ¥ 1) yoroBHEI 3aK0H pa cIp eI eHIA BeTHTHHEL

Fadarnue 135,
3AaJaHa ABYMePHAT THCED eTHAA oy HafiEan seTransa (X 1)

\F\X 0 15 20
5 F 045 0.2 0.10
10 0,10 03 0.15

Hafigpmre: 1) MaTeMaTIMeckoe OFFMAHME B JHCTIEPCHEO COCTABTAONIK ESTHUHH
Amn ¥ 1) yoroEHEN 3aK0H pa clp & JeTeHIA BeTHUHHE F IpH yerosms, 910 X =20,

3aounas gpopma obyuenus, Ilepswiti cemecmp, Ix3amen
Koumponupyemovie U/IK: VK-1.1 YK-1.2 VK-1.3 VK-1.4 VK-1.5 OlIK-1.1
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Bonpocsl/3ananus:
1. Borpockl K 3K3aMeHy

Pemenue CJIY meronamu 'aycca, Kpamepa, oOpaTHoil MaTpuiist
OnHOpOAHBIE U HEOHOPOIHBIE CUCTEMBI YpaBHEHUN (OCHOBHBIE ITOHSTH)
Haxoxnenue pyHI1aMeHTaIbHON CUCTEMBI PEIIeHU I

PaccrosiHue Mexny 1ByMsl TOUKaMHU Ha INIOCKOCTH

JleneHnue orpeska B 3alaHHOM COOTHOILLIEHUH

[IpsiMble Ha TIOCKOCTH (BUABI YPaBHEHUIN)

B3aumHoe pacnionoxeHne npsiMbIX Ha IIOCKOCTH

PaccrosiHue OT TOUKH 10 IPSIMOit

9. IlnockocTh U MpsIMBIE B IPOCTPAHCTBE (B3aMMHOE PACIIOJIOKEHUE, YPABHEHMS)
10. IToBepxHOCTH 2-T0 MOpsiAKa (BUbI, KAHOHUUYECKHUE YPABHEHNS)

11. Bekropsl (onpenenenue, 1eHCTBUS Ha/l BEKTOPaAMU)

12. CkanspHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUE BEKTOPOB

13. CobcTBEeHHBIE 3HAYCHNS U COOCTBEHHBIE BEKTOPBI IMHEHHOTO OIepaTopa

NN R WD =

2. Bompocsl Kk 3k3aMeHy

Marpuiisl (OCHOBHBIE MOHSITHUS, BUBI; I€UCTBUS HAJ MaTPULIAMHU)

Onpenenurenu 2-3 NOPsAIKOB (BRIUUCIECHNE, CBONCTBA)

MuHops! 1 anredpandeckue T0MOTHEHUS

Teopema Jlamaca pa3noskeHUs ONPEISTUTENS TI0 AIEeMEHTaM CTPOKH (CcToo1a)
OO6parHast MaTpuiia. AJITOPUTM BBIYUCIICHUS

DJeMeHTapHbIe TPeoOpa30BaHUs MATPULL.

CucTtemMbl TUHEHHBIX ypaBHEHU (OCHOBHBIC TTOHSTHS)

OKpy>XHOCTh (OmpenesieHne, KAHOHNYECKUE YPaBHECHHUS)

9 Onnunc (onpeneneHre, KAHOHUYECKOE YpaBHEHNUE, OCHOBHBIE XapaKTepPU-CTUKH )
10 T'unepbona (ompeneneHrne, KAHOHUYECKUE YPABHEHHSI, OCHOBHBIC XapaKTEPUCTUKH )
11 TlapaGoina (ompeneneHne, KAHOHNYECKHE YPaBHEHUS, OCHOBHBIC XapaKTEPUCTHKH)
12 TInockoCTh M MpsSIMBIE B MPOCTPAHCTBE (B3aMMHOE PACIIOJIOKCHHE, YPABHEHUS )

13 TloBepxHocTH 2-TO MOpsiAKaA (BUIbI, KAHOHUYECKUE YPABHCHHUS)

14 BexTopsl (onpeneneHue, ASMCTBUS HaJl BEKTOPAMH )

15 CkansipHO€, BEKTOPHOE U CMEIIAHHOE MTPOU3BEACHUE BEKTOPOB

16 CoOcTBeHHBIE 3HAYCHUS M COOCTBEHHBIE BEKTOPHI JUHEHHOTO OrepaTopa

3. Ilpaktuueckue 3aganus. Yactp 1

03N N kW

Jadarnuel.

Hafigsme dvHIaMeHTATEHVID CHCTEMY PENISHI CHOTEME] THEEHHEX ONHOPOIHEX
VP aBHeH

[3,+ 4%, - % =10

43— 3% +3x=0

4x +x +4=0.
Jadanue 2.

Hafigere GyHAAMEHTATEHYES CHCTEMY PelIeHi CHCTeME] THEeHHEX OTHOPOJHEX
VP ABHeHH:

[3x+x +2x,=0

{—x +2x,=0

lo+2x+x=0.

Jadarnue 3.

Hug
ITprEeanTe X B HOHMUECKDMY EHAY VPaEHeHH: EpHE0H 2-ro nopagsa. [loctpofite
EPHEVEO H ERIUHCIHTE 24 X3P aKTEPHCTHEN.

o+ 12x+10y+45=0

Jadarnue 4.

Hug
ITprEeanTe X B HOHMUECKDMY EHAY VPaEHeHH: EpHE0H 2-ro nopagsa. [loctpofite
EPHEVEO H ERIUHCIHTE 24 X3P aKTEPHCTHEN.

2 2
43 +4x-2y-31=0
3adanue 5.
IIpoEepsTe HA COEMECTHOCTE CHCTEMY JIHHEHHEDX YPAEHEHHH mo Teopene Kpome-

BERA- K ARSI H penmTe e

[Tx, —2x, +x,=0
$3x, +4x, +x,=7

12x —3x,—x =2.

3adanue 6
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IIpoBepsTe HA COBMECTHOCTE CHCTEMY JIHHeHHBIX YpaBHEeHMH mo Teopeme Kpome:

mﬂpeme ee:
,

[Tx, —Tx, —2x, =0
43x —2x —3x=3
lx = 35x, +4x =1

Jadanue 7.

[IpmEeanTe K EHOHHYECKOMY EMAY VpaEHeHH: EpHECH 2-ro nopagsa. [locrpofte
EPHEVE H EBMHCIHTE e€ Xap aKTePHCTHEN.

12y —dx+ 4y +2 =0

Jadanue 8.

[IpmEeanTe K EHOHHYECKOMY EMAY VpaEHeHH: EpHECH 2-ro nopagsa. [locrpofte
EPHEVE H EBMHCIHTE 86 Xap aKTePHCTHEN.

x2—3-'2 +x+4y—4=0

Jadanue 9.
Hafigemre dvHIaMeHTATEHVED CHCTEMY PelIeHHH CHCTEME] THHEHHEX ONHOPOTHEX
tpasﬂemﬁi'

[3%—

x—2x+3xp=0

Jadanue10.

Hafigeme dvHIaMeHTATEHYEC CHCTEMY PEIISHHE CHCTEME] THHEHHEX OXHOPOIHEX
VP ABHeHH:

[5x —x,—3x,-2x, =0

42x, —x, —x, +x,=0

1% —x —x,—2x =0

Jadanue11.
ITprEeanTe X B HOHMUECKDMY EHAY VPaEHeHH: EpHE0H 2-ro nopagsa. [loctpofite
FPHEYE M ERIUHCIHTS &4 XaP aKTePHCTHEN.
=
X =10k +14y+67=0
Jadanue 1.
ITprEeanTe X B HOHMUECKDMY EHAY VPaEHeHH: EpHE0H 2-ro nopagsa. [loctpofite
FPHEYE M ERIUHCIHTS &4 XaP aKTePHCTHEN.
xP-43t—d4x-8y-20=0
Jadanue13.
Hposepme Ha COBMECTHOCTB CHCTEMY THHeHHBIX ypasHemmi mo Teopene Kpome-

EERA:-RANSTIM B penmTe 2o
[—3x, —2x, +122, - Tx, =-3
dx, +2x, -2 4+3x, =3
|2x,+3x, +4x, =2

Jadanue 14.
Hpmsepme HA COEMECTHOCTB CHCTEMY THHeHHRIX YpasHeHMi mo Teopene Kpome:

EEpA-RANSTIM B penmTe 2o

[Bx,+dx, +2x, +x, =2
3x+2x, +x-x, =4
12x +3x, +3x, + 2x, =-1.

Jadanue15.
B tpeyroasmmee ¢ eepumEamMe A (—2;2), B (10:12), C(3;-2) HafanTe YpaEHeHHe
CepeNHHHOTO NepIeHIHEY.1Apa, TP OEEIEHH0r0 K cTopore AC.

4. ITpaktnueckue 3ananus. Yactp 2

Jadanuel.

IIpoEepsTe Ha COEMECTHOCTE CHCTEMY JIHMHeHHEIX YPAEHEHHH 0 Teopeme Kpoms-
EERA:K AN B penmmTe ee:

1jmo opryaanKpamepa:

2)MeTozoM 0OpaTHOH MATPHIIEL

3)metogomlayeea.

[x-y+2z=1

{2x+ y-z=0

[4x+2y+2=3

Jadanue 2.

IIpoEepsTe HA COEMECTHOCTE CHCTEMY JHHEHHEIX VPaBHEHHH mo Teopenme KRope-
HPENINTE e

EERARARSHIE

1jmo opryaanKpamepa:
2)MeTozoM 0OpaTHOH MATPHIIEL
3)metogomTayeea.

[x—y+z==-2
{2x+3y+3z=0
[4x+2y+z=1.
Jadanue 3.
IIpmEeaNTe K EAHOHMUECEDMY EHAY VpAEHeHME EpHECH 2-ro mopagsa. [locrpomTe
EPHEYE H EBIYHCIHTE €€ Xap aKTepHCTHEIL
43 +253% —8x+150y+128 =0
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Jadanue 4.
[MpHESaHTE K EAHOHHMYMECEOMY EMAY VDPAEHEHHe EpHECH 2-ro mopazsa. [loctpomte
EPHEYH H BEIMHCIHTE 28 XapakTepHCTHERL

43 2017 —8x+36y+4 =0

Jadanue 5.

IpoEepsTe Ha COEMECTHOCTE CHCTEMY JIHHEHHEIX YPAEHEHHH 10 Teopeme Kpoms-
EERA:E.ANepm B penmTe ee:

1)mo dopryramKpanepa:

2yMeTogoM 00paTHOH Ma TPHITEL

3)metogomTaycea.

[x+2y+2z=3

$2x+3y+3z=3

[2x-2y+z=0.

Jadanue 6.

IpoEepsTe HA COEMECTHOCTE CHCTEMY JIHMHEHHEIX YPAEHEHHH 10 Teopeme Kpoms-
EERA:E.ANemm B penmTe ee:

1ymo dopryaamEpanepa:

IyMeTogoM 00paTHON MATPEIIEL

3)metogomTaycea.

[x-y+z=-2

Jadanue 7.

B tpeyronexmee ¢ epmmranm A (—2;2), B (10;12), C (8;—2) HafonTe TouEy mepe-
CeUeHHE BEICOT.

Jadanue 8.

B tpeyrompamee o eepummanmm A (—2;2), B (10;12), C (8;—2) mAauTe EeqmmmHy
yraa . BEMHcINTE ILT0MA1s TPV TOTBHIES

Jadanue 9.

IpoEepsTe Ha COEMECTHOCTE CHCTEMY JIHHEHHEIX YPAEHEHHH 10 Teopeme Kpoms-
! Eepa-Kansmim e penmre ee:

I 1ymo dopuvaankpauepa;

2yMeTogoM 00paTHOH Ma TPHITEL

3)metogomIaycea.

[x-yp+z=1

¢2x—3y+3z=1

=

lx—2y+z=

Sadanuel1d.
IpoEepsTe HA COEMECTHOCTE CHCTEMY JIHHeHHEIX VPaEHeHHH mo Teopeme Kpome-

EERA:E.ANe T B P enmTe ee:
1ymo dopryaamEpanepa:
2yMeTogoM 00paTHOH Ma TPHITEL
3)metogomIaycea.

[x+2y+z=1
2x+y-z=—4
12x4+2y+z=—-1.

Jadanuell.

B tpeyromeemme ¢ sepmmmanm A (—2;2), B (10;12), C (8:-2) nafinure pomy me-
auaHer AK; TOUEY Depecede Hd MeTHAH.

Jadanuell,

B tpeyroamsmee ¢ sepummame A (—2:2), B (10:12), C (8—2) mainnTe ZmHEy cTO-
poHELAE, cOCTAEHNTE VPAEHEHHA CTOPOH.

Jadanue 13, [IpoBepETe HA COBMECTHOCTE CHCTEMY THHSHHEX VPABHEHHH 0 Te0-

peme Kpoperena - Kaneayn o penmre ee:
1)mo dopryramKpanepa:

2yMeTogoM 00paTHOH Ma TPHITEL
3)meTogomIaycea.

[x+2y+z=0

2x+3y+z=2

P3x+2y+z=2.

Fadanue 14, [IpoeepETe HA COEMECTHOCTE CHCTEMY THHeHHEX VPaEHEHHH 0 Teo-

peme Kpoperena-Kaneagy upenmre ee:
1ymo dopuyaamKpanmepa:

2)MeTogoM 00pa THOH Ma TPHIIEL
3I)meTogomI aycea.

[x+y-2z=0

{lx+y-z=1

|4x+2y—z=3.

Jadanuels.
Hatigwre o0®en TeTpazapa c sepmmmame A (2:2:3), B (3:4:0), C(3;-1:3). D{(-
1;0;3). Bemmcanre semmunny yraa ABC.

3aounas gpopma ooyuenus, Ilepswiii cemecmp, Konmponvnas paboma
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Koumponupyemwvie U/IK: VK-1.1 VK-1.2 VK-1.3 VK-1.4 VK-1.5 OlIK-1.1
Bomnpocei/3ananus:

e A Gl

—t e ek e \O
hn kW — O

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

1. 3aganus a1 KOHTpoabHOU paboTsl. YacTs 1
HcTopus nosiBieHus anredpbl Kak HayKu
Anrebpa: OCHOBHBIC Hayaa aHaau3a
Onpenenureny BHICHINX HOPSAIKOB U UX MPHUIIOKEHUS.
[TpunoxxeHust MaTpuIl B S)KOHOMUKO-MaTeMaTHIECKUX MOJIEISIX.
[TocTpoenue 0OpaTHON MaTPUIIbl AIEMEHTAPHBIMU TPEOOPA30BAHUSIMHU.
Meron Kopnana-I'aycca pelieHust CUCTEM JIMHEWHBIX YPaBHEHHIM.
Mertonbl penieHust IMHEHHBIX YPaBHEHUN
Mertonbl peneHust HeTMHENHBIX YPaBHEHHU
[TpunoxeHus TMHEHHON anreOphl B MPOrPaMMHOM 00€CTICUEHHUU.

. [IpunoxxeHunst BEKTOPHOU ainredpbl B MPOrpaMMHOM 00eCIIeUeHUH.
. CyIIHOCTh JIMHEWHOW 3aBUCUMOCTH BEKTOPOB

. [IpunoxxeHus: aHATMTUYECKOM TEOMETPUH B 3a7a4ax.

. buorpaduu Benukux maremarukoB Poccun.

. buorpadun Benukux MaremaTukoB 3anaaHoi EBporbl.

. Pemienue cructem JTMHEHHBIX YPAaBHEHHUM C TOMOILBIO TPOTPAMMHBIX MPOIYKTOB.

2. 3agaHus Ui KOHTPOJIbHOU paboThl. YacTp 2
Maremarudeckue HCTOKA UHPOPMATUKH.
Ucrtopwust uncen — oT mudp 10 ONpeaeTuTeNeH.
CumBonka mudp U YUCeN Y pa3HbIX [IUBUITH3AITUN.
Teopust eBKIMIOBBIX N-MEPHBIX TPOCTPAHCTB.
JIuHeitHbIe onepaTropsel, KX CBSI3b C MATPULIAMH

DJeMeHTbl aHATUTUYECKON reOMEeTPHH Ha TIIOCKOCTH U B IPOCTPAHCTBE.

Pemenue 3amau nuHeliHoN anreOpsl ¢ moMoIisio maketa Ms Excel.
CBsi3p MaTeMaTHKH C IPYyTMMH HayKaMu

BospacTatoniue nocienoBarenbHOCTH

O600mEénnbIe GYHKITUN.

BapuanuonHnoe ncuuciieHue

[IpunoskeHuss MaTeMaTHKH K MEXaHUKE

KommutekcHbie 0TOOpaskeHUs

CriocoObl BHIYMCIIEHUSI HTHTETPAJIOB

Ompenenenre eMEHTapHBIX (QYHKITUH

3aounas gpopma obyuenus, Bmopotii cemecmp, Sxzamen
Koumponupyemwvie U/IK: VK-1.1 YK-1.2 VK-1.3 VK-1.4 VK-1.5 OlIK-1.1
Bomnpocei/3ananus:

03N N kW

9
10

11 MOHOTOHHOCTB; SKCTPEMYMBI; BHIITYKJIOCTh, BOTHYTOCTh; TOUKH Tepernda

12
13
14
15

1. Bompocsl K 3K3aMeHy

YuciioBbie MHOKECTBA, PYHKIMH (OCHOBHBIE XapaKTEPHUCTHUKH )
DOneMeHTapHble QYHKIIUU U UX TpaduKu

[Ipenen GpyHKIMM B TOUKE

[Ipenen dyHKIIMM B OEKOHEUHOCTH

beckoneuno mainbie GyHKIIMU (OTpeeieHIE, CBOMCTBA)
beckoneuno Oonpmme GyHkImu (onpeneacHue, CBOMCTBA)
CBsi3p 6€CKOHEUHO MaJIbIX U OECKOHEYHO OONBIINX
HenpepbiBHOCTH QyHKITHH

Touku pa3pbiBa U UX KIacCUPUKAIIHS

OcHoBHBIE TeopeMbl Tu(depeHITNATEHOTO HCUUCTICHUS

AcCUMIITOTHI

[TomHOE HccnenoBanme PyHKITMH

[Ipenen u HENMPEPHIBHOCTH (PYHKITMM MHOTHX TIEPEMEHHBIX
YacTHbIe TPOU3BOIHBIC; TPOU3BOIHAS 1O HAIIPABICHHUIO
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16
17
18
19
20
21
22
23
24
25
26
27
28

e A Al

9.

10.
I1.
12.
13.

DkcTpeMyM (YHKIMH JIBYX EPEMEHHBIX
VYCI0BHBIN AKCTPEMYM
HHTerpa oT paninoHaIbHOM 1podu
WHTerpan ot uppanmoHaabHOW QyHKITIH
HNHTerpas oT TpUroHOMeTpUIeCKo (PyHKITH
OmnpeneneHHbIi HHTETpal (ONpeaesieHne, CBOMCTBA)
3aMeHa epeMeHHON 1 UHTETPUPOBAaHUE 110 YaCcTSIM B ONPEEIIEHHOM HHTErpae
Juddepennnanbapie ypaBHEHHS TIEPBOTO MOPsAKa (OCHOBHBIC MOHATHS; 3aaa4a Komm)
Y ¢ paznensromMucs nepeMeHHbIMU
Onnoponneie 1Y 1 nopsiaka
JIuneiiasie 1Y
VYpaBuenus bepuynnu
Juddepenunanbapie ypaBHEHHUS BTOPOTO MOPsAKa (JIMHEHHBIC OTHOPOA-HBIE U HEOTHOPOIHBIC)
VYpaBHeHuUsI 2-T0 MOPAJIKa, JOMYyCKAIOIINE MOHKEHUE MOPsIIKa)
2. Bompocsl Kk 3k3aMeHy
Jluaus ypoBHS UTsl PyHKIMK MHOTHX MEPEMEHHBIX
[Tpenen pyHKIIMU MO HANPaBICHUIO
Touky HENMPEepPBHIBHOCTU M TOYKU pa3pbiBa
[TpousBonnas u nuddeperuan GyHKIum
YacTHble MPOU3BOIHbBIC; TPOU3BOAHAS 10 HAMIPABICHUIO
[TepBooOpasHasi; HeompeaeIeHHBIM HHTErpaJl (ompeaeneHue, TabIua)
3aMeHa MepeMeHHON U UHTErPUPOBAaHKE IO YacTSIM B HEONPEAEIEHHOM HHTETpae
OrnpeneneHHbIi HHTErpal (ONMpeeIeHIe, CBOWCTBA)
3aMeHa epeMeHHON 1 UHTErPUPOBAaHUE TI0 YacTAM B OMPEACIEHHOM HHTErpae
HecoOcTBennpie unTerpansl 1-ro u 2-ro poaa
[IpunoxeHus onpeneIeHHOro HHTEerpaa)
KommuiekcHbie uncna
Juddepennnanbapie ypaBHEHHS TIEPBOTO MOPsAKA (OCHOBHBIC MOHATHS; 3aaa4a Komn)

3. Ilpaktuueckue 3aganus. Yactp 1

Jadanuel.

sOB S gk 1
Hafigwre ssrerpat: a)-[} ' J_ Y-LH\; @) -[O x -e” Qg
Jadanue 2.

Hafigmre odmee pemenste guddep eMHamEHoro VpIERSHT

¥ o +3) =28y =0
a)y—;\_a 8) - . . .
Jadanue 3.
J-QUx“—Jx_'—l ]
— 1 z
Hafigure seTerpar: a) x : E)_ro 2x -e* QE
Jadanue 4.

Hafinure ofmee pemense gaddep eHITHATBHOI0 VPAEHEHIA
)y'=; 6y -2y+y=0.
i
Jadanue 5. ) )
8lg. 3 _3 | e
Hafigwre ssrerpar: a) I.’rx |5:( _"E+2.ij 6}_'—1 x? . Inx dx

Jadanue 6.
Hafigure o0mee pemenne guddep eHIHMATBHOIO VPAEHEHIA

9y'- 75 9y —40y=0

Jadanue 7.

4xM-ifx -6 | .
Hafigerre meTerpan: a) _[T L. 8) _l—ﬂ arctg x dx
3adanue 8.

Hafinure ofmee pemense gaddep eHITHATBHOT0 VPAEHEHIA
3 ¥
D=7 98- Ty=0
xR
Jadanue 9.
548 \ 1 .
Hafigerre naTerpan: a) _[le Hx +3'\E_l.ldx4 6}_'—0 arcsinx dx

Jadanue10.
Hafigure o0mee pemenne guddep eHIHATBHOIO VPAEHEHIA
- v -
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a)y'=5; 6 )"+12'=0

fadanue11.

2324 fF -2,

™ .
Hafinure mererpat: a)_[ » L. 8) -ru x - sinx dx

| 3adanuell.
j Hafigmsre odmee pemense grdidepeMHamBREOr0 VPIEHSHNT

a)y'= ’—BW 6) " +81y=0.
Jadanuel3. ) )
Hafigure uaTerpan: a) Il?flﬁf _Ssv'r-; _I.Erve; E)fo Inax dx

Jadanue 14,
Hafigsrre obmee pemense guddep e HITHAIREOTO YPAEHSHHE

y'=5; 8) -2 -2y=0

Jadanueld.
13 _4x-5 -
Hamgerre meTerpar: a) I—‘C.,—d_‘( ﬁ)_[u X -Cosx f,jWE
4. Tlpaktnueckue 3ananus. YacTs 2
Fadanuel.
2 1
x“+x-12 =
_— lim(1+ x)3*
Haimurempeger: a) *=>4+x+20—-4 g5 x=0
Fadanue 2.
L —hx+l
TIpogudeperuppyite dyHRIEO y=ctgix-e
Fadanue 3.
27 -3; =
Hafimure npeget: a) bm ¥ @) hm(1+ )
x——-1 ‘(‘ bx—7
Fadanue 4.
Tlpoaudepermpyitre dymanmo 1 =sinb x-(3 — SI:IS
Fadanue 3.
2405 1.7
) X +4x-5 lim(1+—)
Hafigwre npegen: a) bim ———, Q).
up ) ) \JI'-'_f_l ) xm T
Jadanue 6.
. y 2
Tlpoauddepermpyitre dymanmo ) = arcsin(— lf»x__l-e‘jr
Jadanue 7.
tg9x i x
Hafigure npeger: a) him ——— @) 1}_13(1+le
x—0sinGx’ -
Fadanue 8.
e —2x
poanddepenumpyire dymarme } = R
x~+12
Fadanue 9.
—ix+4 i Ly
Hafinwere mpegea: a) ].tIIL —-‘—: @) 11_,12(14- ,{_)
3x—x° :
Fadanueld.
Tlpoanddepesmupyiire dymarmo ¥ = arctgd x-In 4x
Badanuell.
xcosdx i 1.5
Hafizure mpegex: a) M ———— @ .,1n1(1+_)
e npezet: 2) x—0 sin3x )i x
Fadanuell.
In3 x* + 16
Tpoguddepemmpyitre dyvmanme } = 1;7
x” -2
Fadanuel3.
4.‘(—1 &x
Hafigere mpegea: a) l‘tm _— ll_fﬁ(lJr :]
x5l 4x—x2-3"
Fadanue14.

Tlpomuddepermapyiite dymamo ) = arccos9x- (3x—8 :I2
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Jadanue 1 5.

f-x- ; 1 2x
Hafizmre npegea: a) im 31"7‘(14 5 ll_g(l+;)
-2t —5x—14 ]

3aounas gpopma ooyuenus, Bmopoii cemecmp, Koumponvuas paboma
Koumponupyemvie H/IK: VK-1.1 YK-1.2 VK-1.3 YK-1.4 VK-1.5 OIIK-1.1
Bompocei/3ananus:
3. 3agaHus 471 KOHTPOJILHOUM paboTel. YacTs 1
31. JIBoiiHBIE MHTETPAJIBI U MOJIIPHBIE KOOPINHATHI
32. 3anuck 1 BbIUUCIIeHUE TU(PepeHIINATbHBIX ypaBHEHUN
33. Hcropus nosiBiIeHUs] KOMIUIEKCHBIX YUCEI
34. MaremaTrn4ecKue roJIOBOJIOMKH U UTPBI: CYIIIHOCTh, 3HAUCHHE U BUJIBI
35. OcHOBBI MaTEMaTUYECKOTO aHAJIN3A
36. OCHOBHBIE KOHIIENIIMA MAaTEMATUYECKOTO MOACINPOBAaHUS
37. Maremaruuyeckoe NporpaMMHUpPOBAHKE: CYIIIHOCTh U 3HAYCHHE
38. OcHoBonONararIMe KOHIENIMN MaTEMaTHYeCKOW CTaTUCTUKH
39. Onpenenenue ypaBHEHUs MIEPEXOTHOTO Mpolecca
40. IIpumMeHeHne KpaTHbIX JINOO TPOMHBIX HHTErPAIOB
41. BpluncieHue TPUrOHOMETPUYECKHUX HEPABEHCTB
42. Maremaruyeckas puinocopusi ApuCTOTeNs
43. OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI
44. MareMaTuk DHjep U €ro Hay4HbIE TPYAbl
45. OmnpeneneHue SKCTPEMYMOB (PYHKIHI MHOTHX TIEpEMEHHBIX
4. 3amanus Ju1sl KOHTPOJILHON paboThl. YacTh 2
46. CyrHOCTh aKCMOMAaTUYECKOTO METO/1a
47. JlekapT 1 €ero MaTeMaTH4eCKUe TPYbI
48. OCHOBHBIE KOHIENIIMY MaTEMAaTUKH
49. Pa3BuTHE JIOTUKY ¥ MBIIUICHUS HA 3aHATUAX IO MaTeMaTuKe
50. CoBpeMeHHBIE OTKPHITHS B 00JIACTH MAaTeMaTUKH
51. IIpenensl ¥ TPOU3BOAHBIC: CYLITHOCTh, 3HAYEHUE, BEIUNCIICHUE
52. ApoOHo-auddepeHnnanbHble ypaBHEHHS.
53. UnTerpo-nuddepeHnuansHble ypaBHEHUS.
54. Iuddepenunanbabie ypaBHeHUs Jlarpanxka.
55. Iuddepenunansubie ypaBaeHus Kiepo.
56. Iuddepenunanbaoe ypaBHeHue Pukarru.
57. llpumenenue nuddepeHnaNbHbIX YpaBHEHUN B 3a/jauaX MPaKTHKU.
58. Meton Pynre-Kyrra pemenus auddepeHunanbHbIX ypaBHEHUH.
59. Meton Anamca pemieHust udgepeHInanbHbIX ypaBHECHHMH.
60. Meton A.H. KpbutoBa pemenus aud@epeHnnaibHbIX ypaBHEHUH.

3aounas gpopma ooyuenus, Tpemuii cemecmp, Ix3amen
Koumponupyemvie H/IK: VK-1.1 YK-1.2 VK-1.3 YK-1.4 VK-1.5 OIIK-1.1
Bonpocsl/3ananus:

1. Boripockl K 3K3aMeHy
1. 3HakomepeMeHHbIE W 3HaKOo4YepeAyroIuecs psabl (omnpenenceHue, npusHak JleiibHuia; orneHka
ocTaTKa psja; abCOMOTHAS U YCIOBHAS CXOIUMOCTB)
OYHKIHUOHATIBHBIE PSIJIbI
CreneHHble bl U UX CBOMCTBA
Paguyc, naTepBan u 061acTh CXOAUMOCTH
Psane1 Teinopa u Maknopena
Paznoxenue QpyHKIMIA B CTETIEHHBIE PSAIbI
[IpumeHeHre CTENEHHBIX PSAOB B MPUOIMKEHHBIX BHIUHCICHHSIX )
Kiaccuueckas u craTucTuuecKasi BEpOITHOCTh

e A i
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9. HauBeposiTHeiilllee YMCIIO HACTYIIJICHUS] UCTIBITAHUI

10. IuckpeTHas ciaydyaiiHas BeIuuuHa (OMpeAeIICHHE, 3aKOHbBI PACTIPEICIICHIS )

11. JIuckpetHas cirydaiiHas BeTU4YrHA (YUCIOBBIC XapaKTEPUCTHKN U UX CBOWCTBA)
12. HenpepsiBHAs citydaiiHas BeTu4HHA (OMpenesieHrne, 3aKOHbI pacIipeaesie-Hus)
13. HempepsiBHAs citydaiiHasi BeTU4YHHA (YUCIOBBIC XapaKTEPUCTHKU U UX CBOWCTBA)

14. TIpoBepka CTaTUCTHYECKUX TUITOTE3
15. IloHsiTHE KOPPETIAIIMOHHON 3aBUCUMOCTH
16. AropuT™ BBITIOIHEHUS KOPPEJSIMOHHO-PETPECCUOHHOTO aHAIN3a

2. Bomnpochl K 3K3aMeHy

Teopema AGens

O N N W

Paner Teinopa u Maknopena

Paznoxxenue QyHKIN B CTETICHHBIE PSIJIBI

[IpumeHeHre CTENEHHBIX PSAOB B MPUOIMKEHHBIX BHIUMCICHHSIX )
Knaccudukanus coobITHii

Knaccuueckast u ctaTUCTHUECKAsE BEPOSITHOCTh

9 TeopeMbl CIIOKEHUSI 1 YMHOKEHUS
10 ®opmyna nosHON BEPOATHOCTH

11 ®opmyna baiteca

UwncnoBbIe PSIIBI C MOJIOKUATEIHHBIMU YJICHAMH (OTIpeAeTIEHUE, CXOIUMOCTh M CyMMa Psijia)
HeobOxomumblii 1 JOCTaTOYHBIN MPU3HAKH CXOIUMOCTH

12 TloBropenue ucneitanuii (popmyna bepuymu; popmyna Ilyaccona; mo-kanbHas 1 HHTETpaJibHAS
TeopeMbl MyaBpa-Jlamaca)

13 HawuBeposiTHeHIIEE YNCIIO HACTYIUIEHHUS UCIIBITAHUN
14 Cny4aiiHble BETUYUHBI: OCHOBHbBIC TOHATHUS

15 BrI160pOuHBIi METO 1 BEIOOpPKA

16 Craructudeckoe pacrpeneacHue

17 YucnoBble XapaKTepUCTUKH BApUALMOHHOTIO psiaa
18 JloBepurenbHblE HHTEPBAIIBI

19 ITapameTpsl IMHENHHON KOppEIALUN

20 Koadduuuent koppensiuun

3. [Ipaktuueckue 3ananus. Yacts 1

Jadanuel.

B vpee 6 wepspx, 5 xpacHex B 4 Genex mapa. [TocaeloEa TeTEHD HIBTEEIROT TPH
mapa. Hafizure BepoATHOCTE TOTO, 9T0 MEpPERIH MEP OELHETCA WepHEIM, ETOpPOH -
EpaCcHBIM, TPETHE — Deasnd.

Jadanue 2.

Tpe oXOTHEEA CIPEIAIT B NOJHABLIVIOCA ITHUY. [IepEEIT OXOTHHE NONAZaeT B

cens cayuasx us 10, ETopol — B mecTr cayuaax uws 10, a Tpermit B mare. Kaxosa
EEpOATHOCTE, WTO ITHNA Oy JeT mogomTa’

Jadanue 3.

1 1 1

+—t=—t+—+

HeemeayiiTe Ha cCXOQMMOCTE AT 4 9 16
Fadanue 4.

1 1 1
HeemeayiiTe Ha cCXOQMMOCTE AT 2 3 4
Fadanue 5.

B mexe TpH THI3 3STOMATHUECENX CTAHEOE NPOMIEOJAT OJHH M Te e JeTATH.
IMpomnss0AHTaTBHOCTE MX OJHEAEDES, HO EAuecTE0 padorel pasmrao. HssectHo,
YTO CTAHKH OEPEOTO THIA Mpomrssoaar 94 % geraredl oTIHUHOTO KaYeCTEd, BETOPO-
ro — 90 %, Tpereero — 83 %. Bee mporsEeneHHEle B IeXe 33 CMEHY JeTATH B He
pPaccOpPTHPOEAHHOM EMRE CIONEHE Ha cr1age. OmpegelsTe BepOATHOCTE TOTO,
YTO BIATAA HAYVEAYY JLTaTh OFAEETCA OTLTHHHOTD FA4eCTEd, SCTH CTAHKOE HEpEo-
ro THOA — 3 ITYE, ETOPOro — 3 INTYEH, TPeThero- 2 IITYEH.

Jadanue 6.

B Tpex Anpmax HaxoJATcd oJHOTHIIHEE H3JeIHA: B Depeon 10 msgemen, ms momx 3
HeCTAHJAPTHEX, B0 ETOpoM 15 mememti, ms mix 5 HecTaHMapTHEX M E TpeThen 20
H3Zemrl, H3 EX 6 HecTaEmaprHeX. Hayaauy embpanoc o0 H3ZeTHe, H OHO OK-
32T0Ch HecTaHZapTHEM. Ompejelrre BEpOATHOCTE TOTO, IO ESATOS H3TSTHE
TPEHATTEHATO ETOP OMY ANTHEY.

Jadanue 7.

Heemegyiire Ha cXoQrMocTE pAT: 4 9 16

Jadanue 8.
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i ‘;[ll
(n+3)!

HeemeayiiTe Ha cXOQMMOCTE AL -1

Jadanue 9.
1

" n+1)-lnfn+1
HeemeayiiTe Ha cCXOQMMOCTE AT r:=l.( )-In( )

Fadarueld.

%]

1 3 4
Hecoegyire Ha cXoQRMOCTE DA 2 * 3 + 4'5 e
Fadaruell.

Bpatape mapmpyer & cpegsenm (.3 BCeX ONHHHAJIATIMETPOERX DITpadHEX yia-
poe. KaxoEa EepOATHOCTE TOTO, IT0 OH EO3EMET POEHO JIEA M3 YeTRIpeX MAdei?

Fadanuel2.

BepoAaTHOCTE padoTe 2ETOMATA B HEKOTOPEIE MOMeHT EpeMenn pasma 0,63, Hue-
eTcd 7 HesaBHCHMO padoTarunn; aeTomara. Hafinere BepoATHOCTE TOTO, 9TO:
a)0yAyT patoTaTe B JaHHEIN MOMEHT 4 AETOMATA;

@) 0yayT patoTats He Goaee 4 ABTOMATOE;

Fadarnuel3.
= 1

In-1
Hecoegyire Ha cXoQMMOCTE PEL: "2 yn-=
Fadanuel4.
= 1
B
Hecmegyifre Ha cxogmuocTe pag: ™! 2+l

Fadaruel 5.

e 20 OpaKoEaHHEIX.

4. ITpaktnueckue 3aaanus. Yactp 2

 3adanuel.

| BepoATHOCTE PadoTEI AETOMATA E HeROTOPEIH MOMeHT EpeerH passa 0,74, Fhe-
eTcA § HesaEMCHMO PADOTARKIIEE aEToMaTa. Hafiaure: BepoATHOCTE TOTO, ITO:
a) 0yayT padoTars B JaHHEN MOMEHT 3 aETOMATA;
@) 0yayT paboTare He Doaee 3 aETOMATOE;

Fadanue 2,

Hzpectmo, gTo mpn xomTpote dparyverca 10 % mecrepen. Jna xonTpons oTodpa-
o 300 mectepen. Hafimprre BepoATHOCTE TOTO, 9T0 SHOTO TOJHEX MISCTEPLH O~
#eTcAE npegeaax oT 460 10 475,

| Fadanue 3.

Cpexmsee 4HCI0 cAMOTETOE, MPHOBIBAMONTHE B ASPOMNOPT 53 OIHY MHHYTY, PAEHO
geTepeM. HafiyTe ESpOATHOCTE TOTO, IO 34 AE€ MHHYTH B a3PONOpT MpHOVIVI:
a) IATE CAaMOJIETOR, 0) Do/ee IETH CcAaMOIETOR.

Fadanue 4.

Verpoficteo cogeparT 1000 Hesaencrvo paSoTaronnmx sTemenToE. BepoatHocte
OTEAZ JE000T0 3IeMeHra B Teaerme waca 0,003, Hafimure EepoATHOCTE TOTO, TTO
33 9aC OTKAEYT: 4) YeTEIPE 3IeMeHTa, O) He MeHee UeTEpeX 3IeMeHTOE.

Fadanue 3,

Ha cOopry MomagaroT JeTamH, HTOTOBTeHERe TpeMa aEroMaTamy. HssecTHo, 9o
mepEEd aEToMat jaet 0.3 % opara, sropoft — 0,2 % m Tpermit — 0.4 %. Hafmure
ESpPOATHOCTE MOMEJANNA HA cOOpEY OpaxoEaHHOH JeTATH, eCTH ¢ HEPEOTO AETO-
mata mocrymeero 1000, co eToporo — 2000 motpetsero — 2300 geramed.

Jadanue 6.

33E0] HSTOTABIMEIST JeTalH. BepoATHOCTE EBRINYCEA OpAFOBAHEOH JeTaTH
p=0,00]. Haffnere: a) EepoATHOCTE TOTO, 9T0 B ERDOpEe B3 300 meTameff omamer-
cA Doxee Tpex JedekTHEX JeTateil §) HaMBepoATHeMmEe TR0 JedeETHRIX Je-
TamefiE3Tof ERIGOpKE.

Sadanue 7.
BexomecTs cenas pas cocTagraeT 90 %6, Yemy paEsa BepoATHOCTE TOTO, 9T0 HE |
TR EAFEERLN, CEMAH B30ATYT 37
JFadanue 8.
H=roTaETHEAeMEIE E IEXe ETY.IEH COPTHPYEOTCA M0 OTETOHSHMI) MX EHYTDEHHETO
OHAMETPA 0T HOMHHEAIBHOTO pasMepa (X)) Ha 4 rpymmet co srawesmrmm 0,01 0.02;
0.03 10,04 » 1 Mo OTETOHEHHEC EHEIIHETo AuaMerpa () Ha 4 rpymmes co sHame-
mrrane0,002; 0,004; 0,006 10,008,

CoEMecTHO® pachpegeTenne 0 TETOHe T Y i F sagano Tadmenred:

= T 0,002 0,004 0,006 0,008
501 500 003 ] ]
302 302 W] 10 504
| G S I W S S 08 ] g |
| N S N S X I T08 ] 702 l

Hafigure: a) 3aKOMBI P aCcHp eTe I HIA 0 CTARTAOMIK L B I B 0 TR IBH0CTH;
0)3aKoH pacnpegeness I Ips yoIosme, wTo.X =003,

Jadanue 9.
3aE0] HMSTOTAETHEZST JeTaty. BepofTHOCTE EHINTYCEA OpaFOEAHEOH JeTaTn
p=0,00]. Hafinure: a) BEpoOATHOCTE TOTO, UT0 B BRDopEe B3 300 geTaned oxamer-
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ca foaee Tpex AedeRTHEX JeTatell O) HaMBepoATHeRmEe THoH0 JedekTHEX Te-

TaTefiEsToRERIGOpEE.
Jadanue 10,
JevMenEag cyuainas enwamea (X F) sagana sakoHoM pacipe JeTeHma:
¥ 3
¥ 3 4 5
0 0,02 0,12 0,06
1 0,03 0,18 0,09
2 0,05 0,30 0,15

Hafigrre sagoHE pacmpeqerenna cocTaErmomnx Y n ¥ Haffmere yoroBHedt sa-
EOHpacpegeleHH BeTHUHHs FIpr verosm, uto X =0

Jadanuell.
33K0HpaCcHpeIeT eI CHOTEME] CTY TAHHED BeTHaHH (X I) sagan Ta0mmmed:

I
¥ 1 0 1
] 7,01 L] 005
1 0,06 0,24 0,10
2 0,05 0,15 0,10
] 0,04 0,07 0,09

Hafizpre: a) 33 KOHBI PACTp &TETHHA C0 CTARTARNE X 1 F)

0)saxoH pacapegexesnd F Ipw yoTosHe, 910 X=0;

E) BEPOATHOCTE coORITHE (X<2; F<1).

Jadanuell,

33E0HpaCcHpeIeIeHIA CHOTEME CTYEaAHER BeTHaHH (X, F) sagan Tadammed:

; -1 0 1

¥ ]
] 0.3 02

¥

0
1

af i

g,
0.

b

Hafinere: a) sanoHe! pacip eTeIeHd cocTasTaonEs X B T oT/1easH0cTH; @)
SAKOH pachpeJeTe Nl OpH yeTosms, 9to F=J; B) BepoATHOCTS COOBITHA (A=,
Fz0).

Jadanuel3

3aJ35a AEVMEepHAT AHCKD eTHAR CIYEaiHad semranHa (XL P

X

;
¥ 0 10 20
0 0.13 0.2 0.10
10 0.10 0.3 0.13

Haiigerre: 1) MaTeMaTHYecko e 0FHIAHHE B JHCIED CHEO 0 CTABTAMIIFX BETHYHE
Am ¥ 1) yoIoEHBIE 3aK0H Pa CIIp 1€ eHHA ESTHTHHE I IPH yCIoEmE, 910 =5,

Fadanue 14,
F343aHa ABVMEPHAT THCKP eTHAA CTyHaiiHan searansa (X 1)
X -
¥ 0 13 30
0 0,15 0.2 0,10
10 0,10 0.3 0,13

Haffgerre: 1) MaTeMaTHdecsos ORI AHME H THCOED CHEO €0 CTAETAFONTIK BETHYHH
Xu ¥, 2) ycIoBHEI 3aK0H paclp e ge e A BeTHYHHEL

Fadanue 13,
F343aHa ABVMEPHAT THCKP eTHAA CTyHaiiHan searansa (X 1)

N 0 15 20
5+ o015 02 0,10
10 0.10 03 0.15

Hafigeme: 1) MaTeraTHMecKOS OEEIAHHE H JHCIIEPCHI) COCTAEIARIIEN B&THEHH
A ¥, 1) yeaoBHBIH 3aK0H paclp e XeTeHIA BeTHEHHEL F IpH yeaosmm, 910 X=20.

3aounas gpopma ooyuenus, Tpemuti cemecmp, Konmponvuas paboma
Koumponupyemvie H/IK: VK-1.1 YK-1.2 VK-1.3 YK-1.4 VK-1.5 OIIK-1.1
Bonpocsl/3ananus:

5. 3agaHus AJi1 KOHTPOJIBHOM paboThl. YacTs 1
61. Meron Munna pemenus auddepeHnnanbHbIX ypaBHEHUH.
62. Meton Yannsiruna perienus a1udepeHnnanbHbIX YpaBHEHUI.
63. Meton Herorona-Kanroposuua perienus nupdepeHuanibHbIX YpaBHEHUH.
64. Kpaesble 3a1auu B 1u¢hepeHInalbHBIX YPaBHEHUIX.
65. Meton ["anepkuHa pemieHus KpaeBbix 3a7a4 JudepeHnaabHbIX ypaBHEHUHN.
66. MeToa KOHEUHBIX Pa3HOCTEH peleHus KpaeBbIX 3a1a4 AuphepeHInalbHbIX YPaBHEHUH.
67. MeTon MpOrOHKH peIIeHUs! KpaeBbIX 3a1a4 AudQepeHnnaibHbIX ypaBHEHUH.
68. Meton Monte-Kapio pemienust kpaeBbIx 3a1a4 AuddepeHnnanbHbIX ypaBHEHUH.
69. BapuaninoHHble METO/IBI PELIEHHSI KPAaeBbIX 3a/1au.
70. Meton Putna pemenus kpaeBbIx 3a7ad.
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71. 3agaua Itypma-JInyBuiIIst 1 METOMIBI €€ PEUICHUS.
72. IIpnbamKeHHBIC METOIBI PEIICHUS KPACBBIX 3a]1ad.
73. YUnucneHnHble MeTOBI perieHui auddepeHnanbHbIX YPaBHEHUH ITEPBOTO MO-PAJIKA - PeaTru3alius
B (hopMe MTPOrpaMMHBIX IPOTYKTOB.
74. UwucnenHple MeTOAbl penieHUd audQepeHIranbHBIX YpPaBHEHUH BBICIIUX IMO-PSJIKOB -
peanuzanus B popMe NporpaMMHBIX IPOAYKTOB.
75. CoBpeMeHHBIH dTan pa3BUTHA TeopuH nudepeHInaTbHbIX ypaBHECHUH.
6. 3agaHus A7 KOHTPOJILHOM paboThl. YacTs 2
76. IloHsATHE O HENPEPBIBHBIX CIy4YalHBIX MpoOILEccax
77. Teopus karacTpod, kKaracTpodsl B OpraHu3Me 4eJI0BeKa
78. CMmelieHHas U HECMEIIEHHAs OLICHKHU reHepaibHol qucnepcuu. CiydaiiHble BEKTOPBI
79. HepaBencTBo UeObImieBa u ero CiaeICTBUS
80. Mcropus pa3BUTUS TEOPUH BEPOATHOCTEHN OT IPEBHOCTH O HALIMX JHEU
81. Teopus BEpOSITHOCTU B DKCIIEPTHOU JEATEIBHOCTH
82. PacnipeneneHus BEpOSITHOCTEN CIIy4aliHbIX BEJIUYNH
83. Kpurepuu BiOOpa onTHUMaabHOH ansrepHaTHBBl. Kputepuii MunumakcHoro pucka CaBumka
84. IlpumeHeHNe BEPOSITHOCTHBIX METOIOB B MEXAHUKE
85. 3akoHbI pacnpezenenus ciay4aiHbix BenuuuH. Kpurepuii CteroneHTa
86. BeposTHOCTHBIE METOBI B 00paboTKe MHPOPMALIUU
87. CMO ¢ OTHOCUTENIBHBIM XapaKTepOM
88. IlpoBepka runore3sl 0 HOPMAJIBHOM PACHpPENEIEHUN I'€HEepalbHOM COBOKyHNHOCTH. Kpurtepuii
contacus [Iupcona
89. 3aKkoH OONBIINX YHCENT
90. IIpocTeifmnii IOTOK U €0 CBOMCTBA

8. MarepuaJibHO-TEXHHYECKOE H Y4eOHO-MeTOAMYeCKoe obecrevyeHue TUCIHIINHBI
8.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. Herynnna U. A. JluddepeHnuanpabie W pa3sHOCTHBIC YpaBHEHHs: ydyeOHOoe mocobue /
ITeryauna U. A.. - Kpacmomap: KyO6I'AY, 2018. - 107 c. - 978-5-00097-708-8. - Tekcrt:
anekTpoHHbId. // RuSpLAN: [caiiT]. - URL: https://e.lanbook.com/img/cover/book/196521.jpg (nara
obpamenust: 21.02.2024). - PexxuMm nocTyrma: 1mo mormucKe

2. APMHMYEBA W.B. Marematuka ¢ O3J€MEHTAaMHU CTATUCTUKH: JMHEHHas anrebpa u
aHanuTH4eckas reometpus: yued. mocooue / APUHNUYEBA W.B.. - Kpacuomap: Kyol'AY, 2021. -
102 c. - 978-5-907516-57-1. - TekcT: HEMOCPEICTBEHHBIN.

3. TIMYPMAH B.E. Teopus BeposSTHOCTe M MaTeMaTHuecKas CTaTUCTHUKA: y4yeO. sl MPHKIL
OakanaBpuara / TMYPMAH B.E.. - 12-e u3a. - M.: FOpaiir, 2016. - 479 c. - 978-5-9916-6484-4. -
TekcT: HemOCPENCTBEHHBIN.

Jlononnumenvuas numepamypa

1. IETYHUHA N.A. quddepennnanbapie 1 pa3HOCTHBIE ypaBHeHUs: cO. 3anaq / [IETYHUHA
N.A., TpetssaxoBa H.B.. - Kpacnomap: KyoI'AY, 2019. - 51 c. - TekcT: HemocpencTBEeHHBIN.

8.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4aKOIIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcol « Unmeprem»

1. https://i-exam.ru - EqunbIif mopTrai HHTEpHET-TECTUPOBaHUS B chepe 00pa3oBaHMs
2. http://old.exponenta.ru/ - O6pazoBaTenbHBII MaTEMATUICCKUN CAlT
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3. https://kubsau.ru/ - Caiit KybaHckoro rocyjapcTBEHHOTO arpapHOTO YHUBEPCUTETA
4. Znanium.com - Znanium.com
5. https://lanbook.com/ - U3narenscTBO «Jlaub»

8.3. IIporpamMHoe oGecnieyeHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)
He ucnonb3yercs.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercs.
8.4. CnenuajbHbIe NOMELIEHUs, J1A00PaTOPHH U J1a00paTOpHOe 000py10BaHUe

JIeKIIMOHHBIN 3aI1

212mx
[TpoexTop Epson EH-TW650, 6enpiii ¢ kperieHuem u kaderem HDMI - 0 m.
Cmunt-cucteMa RODA RS/RU-A12F - 0 m.

401mx
kuHO9KpaH ScreeerMedia 180%180 - O miT.
Cmur-cucrema HacteHHas QuattroClima Effecto Standard QV/QN-ES24WA - 0 .

JlabGopatopus

223mx
MoHuTOop ScreenMedi 206x274 - 0 .
npoektop 3M M9550 3800 Lm3wm - O mT.

9. MeTonnuyecKue yKa3aHusi 0 OCBOCHHUIO TUCHUIJIMHBI (MOXYJIs1)

VYuebHas paboTa M0 HANpPaBJICHUIO TMOATOTOBKU OCYIIECTBISETCS B (hOpME KOHTAKTHOU pabOTHI C
IperoJaBaresieM, CaMOCTOSTEIbHOH paboThl 00yvaromierocsi, TEKyIIeH W MpPOMEXYyTOUYHOM
arTecTalMii, WHBIX (OpMax, MpeaaracMblX YHUBEPCHUTETOM. YUeOHBIH Marepuan JAUCHUIUINHBI
CTPYKTypUpOBaH M €ro M3y4YeHHE MPOU3BOJUTCS B TEMAaTHYECKOM IOCIEeI0BaTEIbHOCTH.
ConepxaHue METOIMYECKMX YyKa3aHWH JOJKHO COOTBETCTBOBaTh TpeOoBaHusM DenepaibHOTO
rOCY/IJapCTBEHHOTO 00pa30BaTelIbHOTO CTaHAApTa M Y4YeOHBIX MpOrpaMM IO JUCLHUIUIMHE.
CamocrosarenbHass paboTa CTYIECHTOB MOXKET OBITh BBINOJIHEHA C TIOMOIIbI0 MaTepHAaJIOB,
pa3MeleHHbIX Ha ropTaie noaaepxku Moodl.

Memoouueckue ykazanus no popmam padomot

Jlexyuonnvie 3ansamust

[lepenaua 3HauMTENHHOTO OO0BEMAa CHCTEMATU3UPOBAHHOW WHGOpPMAIIMM B YCTHOU Qopme
JOCTaTOYHO Oojbinoi ayauropuu. JlaeT BO3MOKHOCTH SKOHOMHO M CHCTEMaTMYHO H3Jlaratb
y4ueOHbId MaTepuasl. OOyuaromuecs: U3ydJaroT JEKIIMOHHBIA MaTepuall, pa3MEIICHHBI Ha MopTae
nonzepkku ooydenus Moodl.
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lIpakxmuueckue 3anamus

®opma opraHuzanu 00yueHHsI, TPOBOJUMAS O]l PYKOBOJCTBOM IPETONABATENs M CIyXKamas Jis
JeTanu3aliy, aHajln3a, PacIIupeHus], yryOneHus, 3aKperuieH s, MpUMEHeHUs (WM BBITOJHEHHUS
pa3HOOOpa3HBIX MPAKTUYECKHX padoT, yNpaKHEHW) M KOHTPOJIS YCBOCHHS IOJYYEHHOM Ha
nekiusax ydeObHoil wuHpopmarmu. IlpakTudeckue 3aHATHS TPOBOAATCA C  HCHOJIB30BAaHUEM
yueOHO-METOANYECKUX U3IaHNH, pa3MEIICHHbIX Ha 00pa30BaTeIbHOM IOPTaJle YHUBEPCUTETA.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

Hns uaBanuaoB u nui, ¢ OB3 MoxeT u3MeHAThCA OO0BEM AUCHMILTUHBI (MOMYNs) B dacax,
BBIJICJICHHBIX HA KOHTAaKTHYIO pPaboTy oOyuaromierocs ¢ mpemnogaBateneM (MO0 BHIAM Y4eOHBIX
3aHATHI) U Ha CAaMOCTOSTEIbHYIO paboTy o0ydaromerocs (Mpy 3TOM HE YBEJIUYHBAETCS KOJIHMUYECTBO
3a4€THBIX €MHULI, BBIICJICHHBIX HA OCBOCHUE TUCIIMILIIMHBI).

@OoH/1bI OLICHOYHBIX CPEACTB AAANTHPYIOTCSA K OTPAaHUYCHUSAM 3[J0POBbS U BOCIPUATHS UH(OpMALIUN
00yYaroIMHCS.

OcHoBHBIE (OPMBI TPEACTABICHHUS OLIEHOYHBIX CPEACTB — B Ie4yarHoW ¢opme mwiu B Qopme
ANIEKTPOHHOTO TOKYMEHTA.

@opMBbI KOHTPOJISI U OLEHKU pe3yibTaToB oOydeHus uHBaiuaoB U jui ¢ OB3 ¢ HapyeHuem
3pEHHUS:

— yCTHas MPOBEpPKa: AUCKYCCUHU, TPEHUHTHU, KPYIJIbIE CTOJbI, COOECEeIOBAHUS, YCTHBIE KOJUIOKBUYMBbI
u 1p.;

— C WHCIONb30BaHHMEM KommbloTepa U cnenmansHoro IIO: pabora ¢ 3/eKTPOHHBIMHU
00pa3oBaTelbHBIMH PecypcaMH, TeCTHpOBaHHE, pedeparbl, KypcOBbIE MPOEKTHI, AMCTAHIIMOHHBIC
(bopMBI, eciH MO3BOJISIET OCTPOTA 3PEHUS - rpaduuecKkre padoThl U JIp.;

— IpPU BO3MOXXHOCTH THUCHMEHHAs IMPOBEPKA C HCIOJIB30BAHUEM pPelbe(hHO-TOUEUHON CHCTEMBI
Bpaiins, yBenumueHHOro IwIpU(Ta, HCHONH30BAHUE CIEUUAIBHBIX TEXHHYECKHUX  CpEACTB
(TH(hIOTEXHUYECKUX CPENICTB): KOHTPOJIBbHBIC, Tpaduueckue padoThl, TECTUPOBAHHE, TOMAIIHUE
3aJjaHus, 3¢Ce, OTUETHI U Ip.

@®opMbI KOHTPOJIS U OLEHKHU PE3yIbTaToB 00yueHust nHBanu0B U nuil ¢ OB3 ¢ HapymieHueM ciyxa:
— MUCbMEHHAs MIPOBEpPKa: KOHTPOJIbHbIE, rpaduyeckue paboThl, TECTUPOBAHUE, TOMAITHHUE 3a/1aHUs,
3cce, NTUCbMEHHBIE KOJJIOKBHYMBI, OTYETHI U Jp.;

— C HCIIONBb30BAHUEM KOMIIbIOTEpa: paboTa ¢ SIEKTPOHHBIMH 00pa3oBaTENIbHBIMU pPECcypcami,
TECTHUpPOBaHUE, pedepaTsl, KypcoBble MPOEKTHI, rpadudeckue padoThbl, JUCTAaHIIMOHHBIE (OPMBI H
Ap-;

— IpHU BO3MOXKHOCTU YCTHas MPOBEpPKA C HCIIOJIb30BAHUEM CIECIHMAIBHBIX TEXHHUUYECKUX CPEACTB
(aynmmocpencTB, CpeicTB KOMMYHHUKAIMM, 3BYKOYCHJIMBAIOIIEH ammaparypsl U Jp.): JUCKYCCHH,
TPEHUHTH, KPYTJIbIE CTOJIbI, COOECEeI0BaHNUs, YCTHbIE KOJUIOKBUYMBI U JIp.

@opMBbI KOHTPOJISI W OLEHKU pe3yiabTaToB oOydeHus uHBaiIunoB U jui ¢ OB3 ¢ Hapyienuem
OIOPHO-ABUraTEIbHOTO amrapara:

— MMCbMEHHAsl POBEPKa C MCIIOIB30BAHUEM CIEUATbHBIX TEXHUUYECKUX CPEACTB (aJIbTEePHATUBHBIX
CpeACTB BBOJA, YIpPaBICHHS KOMIBIOTEPOM M Jp.): KOHTPOJIbHBIE, Tpaduyeckue padoThI,
TECTHUPOBAHUE, TOMAIIIHUE 3a/1aHUsI, ICCE, MUCbMEHHBIE KOJJIOKBUYMBI, OTYETHI H JIp.;

— YCTHasg TIPOBEpKa, C HCIOJIb30BAHMEM CICIHUAIBHBIX TEXHUYECKHX CpPEACTB (CpencTB
KOMMYHUKAIMI): AUCKYCCUH, TPEHUHTH, KPYIJIbIE CTOJBI, COOECEIOBAHUS, YCTHbIE KOJUIOKBUYMBI U
Ap-;

— C HCHOJb30BaHUEM KoMIbloTepa M crenuanbHoro I1O (anbTepHaTHBHBIX CpPEACTB BBOJAA H
yIpaBlIeHUs] KOMIBIOTEPOM M Jp.): paboTa C 3JICKTPOHHBIMU 00pa3oBaTeNbHBIMU pPECypCami,
TECTHUpOBaHUE, pedeparbl, KypcoBbIe MPOEKTHI, rpaduyeckue padOThl, TUCTAHIUOHHBIE (POPMBI
NPEANOUTUTEIbHEE 00YYaIONIMMCS, OTPAaHUUYEHHBIM B TIEPEIBUKEHUU U JP.

Ananraiys npoueaypsl MpoBeACHUS MPOMEXYTOUHOM aTTeCTalllK U1 MHBaIUA0B 1 jui ¢ OB3.

B xone npoBeaeHust MpOMEXYTOUHOM aTTeCTAIlH MTPEIYCMOTPEHO:

— TpeabsBICHHE OOydYalONIMMCS TE€YaTHBIX M (MJIM) DSJICKTPOHHBIX MaTepHalioB B Qopmax,
aJlanTHPOBAHHBIX K OTPAaHUYCHUSM UX 37I0POBBS;

— BO3MOXXHOCTb T0JIb30BaThCsl MHIMBUAYAIbHBIMU YCTPOHCTBAMU M CPECTBAMU, TTO3BOJISIOIINMU
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aJanTUPOBaTh MaTepHalibl, OCYIIECTBIATh, NpUEM U Iepenadyy HHPOpPMAIMH C YYETOM HX
MHANBUAYAIbHBIX 0COOEHHOCTEHH;

— YBEJTMYEHUE IPOIOJKUTEIbHOCTH MPOBEICHUS aTTeCTAllNN;

— BO3MOXHOCTb NPUCYTCTBUS aCCUCTEHTAa M OKa3aHMsI UM HEOOXOIMMOIl momomu (3aHsATh pabouee
MECTO, IEPEIBUTATLCS, TPOUUTATh U O(DOPMHUTH 3aJjaHNe, OOIIATHCS C TPETOoAaBaTesieM).

@opMbl MPOMEKYTOUYHOM aTTecTalMu [Jisi WMHBAIUMAOB W Jaul ¢ OB3 10mKHBI Y4YHUTHIBATH
WHIWBHyaIbHBIE W TICUXOpU3NUEeCKUe 0COoOeHHOCTH oOydaromierocs/ooydatonuxes mo AOITOIT
BO (yctHO, mrchMeHHO Ha Oymare, TUCbMEHHO Ha KOMITbIOTEpPE, B (popMe TECTUPOBAHUS U T.11.).
CreunanbHble yclioBus, oOecrieurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYIEHTaM C
HapYILICHUSAMHU 3pEHUS:

— MpeAocTaBiIeHre 00pa30BaTeIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (hopMare, MO3BOJISIOIIEM
MEePEBOAUTD IJIOCKONIEUATHYIO HH(OPMAIUIO B ayIUaIbHYIO WIH TAKTUIBHYIO POPMY;

— BO3MOXXHOCTh HCIIOJIb30BaTh HMHJWBUIYyaJbHbIE YCTPOWCTBA M CPENCTBA, IO3BOJIAIONINE
aJanTUpOBaTh MaTepuajbl, OCYIIECTBIATh, MNpuéM M mepenadyy HHGOpPMAUU C  y4eToM
MHANBUAYAIbHBIX 0COOEHHOCTEH U COCTOSIHUS 310POBbS CTY/ICHTA;

— TMPeIOCTaBICHHE BO3MOXXHOCTU TMPEAKYPCOBOIO O3HAKOMJIEHHMSI C COJEp)KaHHeM y4eOHOi
TUCHMIUTMHBL M MaTepHalioM IO Kypcy 3a cy€T pasMenieHus MHbopMaly Ha KOPHOPaTHUBHOM
o0pa3oBaTeIbHOM MOPTAJIE;

— HUCIOJb30BaHME YETKOTO M YBEIMYEHHOTo MO pazMmepy mipudra U rpaguueckux OOBEKTOB B
MYJIBTUMEAUMHBIX TPE3EHTALUSX;

— UCTIOJIb30BAHNE HHCTPYMEHTOB «JIyTIa», «IIPOXKEKTOP» MpHU paboTe C HHTEPAKTUBHOM TOCKOM;

— 03ByYHMBaHHE BU3YyaIbHON MH(OpPMAIIIH, ITPEICTABICHHON 00yJaroMCs B XO/I€ 3aHATUH;

— obecrnieueHue pa3gaTouHbIM MaTepUasIoM, AyOIupyoUM HH(OPMALKIO, BEIBOAUMYIO Ha DKpaH;

— HaJIMYMe MOANUCEN U OMHCAHUS Yy BCEX HCIOIB3YEMbIX B Mpolecce 00y4eHHs] PUCYHKOB M MHBIX
rpaduyeckux 0ObEKTOB, UTO JAET BOSMOXKHOCTh MIEPEBECTH MUCHbMEHHBIN TEKCT B ayIUaIbHBIN;

— obecreyeHre 0co00ro peyeBoro pexxuma MpernoiaBaHus: JIEKIMH YUTAIOTCSI TPOMKO, pa3dopuuBo,
OTYETIMBO, C Tay3aMHd MEXIy CMBICIOBBIMH OllokamMu HHpopMmaluu, obecrneunBaeTcs
MHTOHHPOBAHKE, TOBTOPEHHUE, aKIIECHTUPOBAHNE, TPOPUITAKTHKA PACCEUBAHUS BHUMAHMUS;

— MUHUMM3AIMS BHEIITHETO IITyMa U 00€CIICUeHNE CTIOKOMHON ayTnalbHOW 00CTaHOBKH;

— BO3MOXXHOCTh BECTH 3alUCh y4eOHON WHMOpPMAIMU CTYICHTaMH B yIOOHOW sl HUX (opme
(aynnanpHO, ayTMOBH3yaJbHO, HA HOYTOYKE, B BIJI€ TIOMETOK B 3apaHee MOJATOTOBICHHOM TEKCTE);

— yBEJIMYEHHUE JOJM METOJOB COLMAIBLHOM CTUMYIALMU (OOpalieHre BHUMaHHS, ameJUIsaius K
OTpaHUYEHUSIM IO BPEMEHH, KOHTAKTHbIE BUBI Pa0OT, IPYNIOBBIE 3aJaHUs U JIp.) Ha MPaAKTUUYECKUX
1 1a00OpaTOPHBIX 3aHITHSIX;

— MUHUMHU3HUPOBAHME 33JaHMM, TPeOYIONIMX AaKTHMBHOTO HCIIOJIb30BAaHUS 3PUTEIBHON MaMATH U
3pUTEIILHOTO BHUMAHUS;

— MPUMEHEHHE MOATAMHON CUCTEMBI KOHTPOJIs, O0jiee YacThlii KOHTPOJIb BHIMOIHEHUS 3aJaHUM IS
CaMOCTOSITEIBHOU PaOOTHI.

CrienmanbHble yclloBuUs, oOeclieurBaeMble B IMPOIIECCe MPENoIaBaHusl TUCIUIUIMHBI CTYJEHTaM C
HapyLICHUSMH OIOPHO-/IBUTaTENILHOTO anmnapara (MaJoOMOOWIbHbIE CTY€HThI, CTYyACHTbI, HUMEIOIIHE
TPYAHOCTH MEPEABIKEHUS U MMaTOJIOTHIO BEPXHUX KOHEYHOCTEH):

— BO3MOXXHOCTh HCIONIB30BaTh CHEIHAIbHOE MPOrpaMMHOE OOecledeHre | CHEeUaIbHOe
o0opyaOBaHME U TO3BOJISAIONIEE KOMIIEHCUPOBATH JBHUraTelIbHOE HapylleHHE (KOJSICKH, XOIyHKH,
TPOCTH U JIp.);

— TMPeNOCTaBICHHE BO3MOXXHOCTU TMPEAKYPCOBOIO O3HAKOMJIEHHMSI C COJEp)KaHHueM y4eOHOi
JUCHMIUIMHBL M MaTepHalioM MO Kypcy 3a c4€T pasMenieHus MHbopMaly Ha KOPHOPaTHUBHOM
o0pa3oBaTeIbHOM MOPTAJIE;

— MPUMEHEHUE JTOTIOTHUTEIBHBIX CPEACTB aKTUBU3AIUH IPOIIECCOB 3alIOMUHAHUS U TOBTOPEHUS;

— OIlOpa Ha OIpe/IeJICHHbIE U TOYHbIE TOHSATHS;

— UCTIOJIb30BAHUE I WILTIOCTPAIIUN KOHKPETHBIX IPUMEPOB;

— MPUMEHEHHUE BOIIPOCOB JUIsi MOHUTOPUHTA TIOHUMAaHUS;

— pasaeNneHye u3y4aeMoro MaTepurasa Ha HeOOJIbIlKe JOrHYecKe OJIOKH;

— YBEJIMYEHHE JI0JIM KOHKPETHOTO MarepHalia U COOIIOIEHUE MPUHIUIA OT MPOCTOTO K CIOKHOMY
Mpu 0OBSICHEHUH MaTepHaa;

— HaJIM4YKMe YETKON CUCTEMBI M aJlTOPUTMa OPraHU3aIH CAaMOCTOATEIbHBIX PaOOT U MPOBEPKU
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3aIaHAK ¢ 00SI3aTEIIPHON KOPPEKTUPOBKON 1 KOMMEHTAPHUSIMH,

— yBEJMYEHHE JO0JM METOAOB COLUAIbHONW CTUMYISUUHM (oOpallleHHe BHHUMAaHUS, ammessiuus K
OTpaHUYEHUSM 110 BPEMEHH, KOHTAKTHBIE BUBI pa0OT, TPYMIIOBbIE 3a1aHus Ap.);

— obecrieueHre OECIPETATCTBEHHOTO JOCTYIIA B IOMEIICHHS, a TAKXKE MPEObIBAaHUS HUX;

— HaJM4YMe BO3MOXKHOCTH UCIOJIb30BaTh MHIMBUIYyaJbHBIE YCTPOWCTBA U CPENCTBA, MO3BOJISIONINE
00ecCreunTh pean3aluio 3PrOHOMUYECKUX MPUHLHUIOB U KOMGOpPTHOE MpeObIBaHWE HA MECTE B
TEUEHHUE BCETO Mepuoa yuéonl (ITOACTaBKH, CIICUAIbHBIE TIOYIIIKH U JIp.).

CriennanbHble yclloBUs, oOeclieurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYJEHTaM C
HapyIIEHUAMH cliyXa (Tiyxue, ci1aboCbIaniie, o3 IHOOTIOXIINE):

— MpeAocTaBiIeHre 00pa30BaTeIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (hopMarte, MO3BOJISIOIIEM
MEePEBOAMUTD ayIuaIbHYI0 (POPMY JIEKIIHH B IJIOCKONEUaTHYI0 HH(OPMALIHUIO;

— HajJu4ue BO3MOXKHOCTH HCIIONb30BaTh WHIWBUIYaJbHbIE 3BYKOYCHJIMBAIOIIHME YCTPOWCTBA H
CYPIOTEXHHUYECKUE CPEICTBA, MO3BOJISIONIME OCYIIECTBIATh MPUEM M TMepedady HH(opMauuu;
OCYIIECTBIIATh B3aMMOOOpATHBIM IMEPEBOA TEKCTOBBIX M aynno(daitsioB (OJOKHOT JJIsi PEYEBOTO
BBOJIa), a TAK)KE 3alIUCh M BOCIIPOU3BEICHUE 3pUTENIbHON HH(pOpMaLINK;

— HaJM4Yue CUCTEMbl 3a/laHui, 00eCHeuMBaIOIIMX CHUCTEMAaTH3alUI0 BepOalbHOIO Marepuania, ero
cXeMaTH3alluIo, epeBo]] B TAOIHUIIbI, CXEMBbI, OIOPHBIE TEKCTHI, TIIOCCAPHIL;

— HaJU4Me HarIJHOTO COMPOBOXKIEHUS M3y4aeMOro marepuajna (CTpyKTYpPHO-JIOTHUYECKHE CXEMBI,
TabnuIpl, Tpaduku, KOHICHTpHpYIOmMe W o00oOmIaronme WHGOPMAIMIO, OMOPHBIC KOHCIEKTHI,
pa3IaToOYHBIA MaTepHa);

— Hanmuyue 4€TKOM CHCTEMbl M alfTOPUTMa OpPraHU3allMUd CaMOCTOSITENIbHBIX PaboT M MPOBEPKHU
3aJIaHAK ¢ 00SI3aTEIPHON KOPPEKTUPOBKON 1 KOMMEHTAPHUSIMH,

— o0ecrevyeHrue MPaKTUKU OMNEpPeXarollero YTEHHUs, KOrja CTYAEHTBbl 3apaHee 3HaKOMSTCS C
MaTepHuajioM U BBIJCIAIOT HE3HAKOMbIE U HETIOHSTHBIE CJI0OBA M (DParMeHTHI;

— 0COOBIN pedeBoOl pexuM padboOThI (0TKa3 OT IJIUHHBIX (Ppa3 W CIOKHBIX MPEIIOKECHHM, XOpoITast
apTUKYJISIUS; YETKOCTh M3JIOKEHUS, OTCYTCTBUE JIMIIHUX CIIOB; MOBTOpeHHE (Ppa3 O6e3 M3MeHEHUus
CJIOB U TOPSIIKA UX CJIeI0BaHUs; 0OecrieueHre 3pUTEIbHOr0 KOHTAKTa BO BpeMsi TOBOPEHUS U UYTh
Oosiee MEAJIEHHOTO TEMIIA Pe4H, UCTIOIb30BAHHE €CTECTBEHHBIX KECTOB U MUMUKN);

— 4y€TKoe COOJIOIEHNE aJroOpyUTMa 3aHATHS M 3aJlaHuM JUIsl CaMOCTOSTeNIbHON padoThl (Ha3bIBaHUE
TEMbI, TIOCTAHOBKA I1€JIM, COOOIIEHNE U 3alKCh IJIaHa, BbIJEIIEHUE OCHOBHBIX MOHITHH U METOJOB
UX U3y4YEHHUs, YKa3aHHE BUJAOB JAEITEIBHOCTH CTYIEHTOB M CIOCOOOB TPOBEPKH YCBOEHUS
Marepuasa, CJoBapHas pabora);

— coOmofieHue TpeOOBaHUI K TPENBABIIEMBbIM YyU4eOHBIM TeKcTaM (pa30WBKa TEKCTa HAa YacTH;
BbIJIEJICHUE OMOPHBIX CMBICIOBBIX yHKTOB; UCIIOJIb30BaHUE HATIISTHBIX CPEACTB);

— MUHMMM3AIUS BHEIIHUX IIIyMOB;

— MpeA0CTaBIECHNE BO3MOXKHOCTH COOTHOCUTH BepOaIbHbIN U rpaduuecKuii MaTepual; KOMIUIEKCHOE
UCIOJIb30BaHUE MUCbMEHHBIX U YCTHBIX CPEJCTB KOMMYHUKAIIMU MIPU paboTe B TPYIIIIE;

— COUETaHWE Ha 3aHATUAX BCEX BHUJIOB PEUEBON [EATEIBHOCTHU (TOBOPEHMS, CIIyIIAHUS, YTEHUS,
MUChMa, 3pUTEIHLHOTO BOCIPUATHUS C JIULIA TOBOPSIIETO).

CrenmanbHble yclloBuUs, oOeclieurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYJEHTaM C
npounmMu Bugamu Hapymenud (JLII ¢ wapymeHusMu pedu, 3a0o0jeBaHUS SHIOKPUHHOM,
[IEHTPaJIbHON HEPBHOM U CEPACUYHO-COCYIUCTON CUCTEM, OHKOJIOTHYECKUE 3a001eBaHu ):

— HaJM4Yue BO3MOXKHOCTH HCIOJIb30BaTh MHIWBUIYyaJbHBIE YCTPOWCTBA U CPENCTBA, MO3BOJISIONINE
OCYUIECTBIIATh MPUEM U TIepesady nHGopMauy;

— HaJM4Yue CUCTEMbl 3a/laHui, 00eCHeuMBaIOIIMX CHUCTEMAaTH3alUI0 BepOalbHOIO Marepuania, ero
CXeMaTH3alluIo, epeBo]] B TAOIUIIbI, CXEMBbI, OIOPHBIE TEKCTHI, TIIOCCAPHIA;

— HaJINYMe HAIVISIAHOTO COMPOBOXKICHUSI M3y4aeMOro MaTepuaia;

— Hanmuyue 4€TKOM CHCTEMbl M alfTOPUTMa OpPraHU3allMU CaMOCTOSITENIbHBIX paboT M MPOBEPKHU
3aJIaHAK ¢ 00sI3aTEIIPHON KOPPEKTUPOBKOM 1 KOMMEHTAPHUSIMH,

— o0ecrevyeHrue MPaKTUKU OMNEpPeXarollero YTEHHUs, KOrja CTYAEHTBbl 3apaHee 3HaKOMSTCS C
MaTepuajioM U BBIJCIAIOT HE3HAKOMbIE U HETIOHSTHBIE CJI0BA M (DparMeHThI;

— MpeA0CTaBIECHNE BO3MOXKHOCTH COOTHOCUTH BepOaIbHbIN U rpaduuecKuii MaTepual; KOMIUIEKCHOE
UCIOJIb30BaHUE MUCbMEHHBIX U YCTHBIX CPEJCTB KOMMYHUKAIIMU IIPH paboTe B TPYIIIIE;

— COUETaHWE Ha 3aHATUAX BCEX BHUJIOB PEUYEBON [EATEIBHOCTH (TOBOPEHMS, CIIyIIAHUS, YTEHUS,
MUChMa, 3pUTEIHHOTO BOCIPUATHUS C JIULA TOBOPSIIIETO);

TTonrorosneno B cucteme 1C:Yuusepcurer (000002248) Crpanutia 48 u3 49



— MPeIoCTaBICHHE 00Pa30BaTEIFHOTO KOHTEHTA B TEKCTOBOM JIEKTPOHHOM (opMaTe;

— TPEAOCTaBJIIEHUE BO3MOKHOCTH MPEIKYPCOBOTO O3HAKOMIJICHUS C COACp)KaHUEM ydeOHOM
IUCHUIUIMHBL W MaTepHajoM MO Kypcy 3a cy€T pasMmemeHus HH(OpMalHud Ha KOPIOPAaTHBHOM
o0pa3oBareIbHOM MOPTAJIE;

— BO3MOXXHOCTh BECTH 3alUCh y4eOHON WHOOpPMAIIMU CTYICHTaMH B yIOOHOW sl HUX (opme
(aynmmanbHO, ayMOBU3YyabHO, B BUJIE IOMETOK B 3apaHee MOATOTOBICHHOM TEKCTE),

— MPUMEHEHHE TIOATAITHON CUCTEMBI KOHTPOJIS, 00JIee YacThlii KOHTPOJIb BBIMOIHEHHS 3aaHUN JUIS
CaMOCTOSITEIIbHON PabOoTHI,

— CTUMYJIMPOBAHKE BBIPAOOTKH Y CTYJICHTOB HABBIKOB CAMOOPTAaHH3AIUN i CAMOKOHTPOJIS,

— HaJIMYUE Tay3 U151 OT/AbIXa U CMEHBI BHJIOB JIESTEILHOCTH 10 X0y 3aHSTHSI.

10. MeTonnuyeckue peKOMEH/IalUM M0 OCBOCHUIO M CUMILTUHBI (MOIYJIA)

Meroaudeckue MaTepuasl:

1. ApunmueBa M. B. Maremaruka: 0a3oBBI Kypc Ui WHKeHepoB: yue0. mocobue / M. B.
Apunnuena. — Kpacunomap: KyoI'AY, 2017. — 69 c. [OnexTpoHHbIN pecypc]. Pexxum moctyna:
https://edu.kubsau.ru/file.php/111/metodinzhenery so_stranicami.pdf

2. ApunnueBa U. B. Marematuka: yue6. nocobue / .B. Apunuuesa, B.T. Tkauenko. — Kpacuonap :
Ky6I'AY, 2019. — 90 c. [DnekTpoHHbI pecypc]. Pexxum nocryna:
https://edu.kubsau.ru/file.php/111/posobiearinichevatkachenko 507773 vl .PDF

3. ApunnueBa U. B. PacuetHo-rpaduueckue paboThl M0 MaTreMaTHKe IJsl MHXKECHEPOB: COOPHUK
3aga4 / . B. Apunnuesa. — Kpacuonap : KyGI'AY, 2017. — 62 c. [DnexTponHsIii pecypc]. Pexum
J0CTyTa:

https://edu.kubsau.ru/file.php/111/Tipovikinzhenery.pdf

4. Tonpaman P. b. Marematuka. OcHOBHBIE BUbI AU(epeHInaIbHbIX ypaBHEHHN: yueb. mocodue /
P. b. Tonsaman. — Kpacuomap : KyoI'AY, 2019. — 87 c. [DnekrpoHHbIit pecypc]. Pexxum gocryna:
https://edu.kubsau.ru/file.php/111/Uchebnoe_posobie Goldman 490903 v1 .PDF

5. KazakeBuu A. B. Maremaruka: aHaqUTHYECKas T€OMETpPHsl HA IUIOCKOCTH U B MPOCTPAHCTBE:
yue0.-meron. mocobue / A. B. Kazakesuu, H. A. ConosneBa. — Kpacuonap : Ky6I'AY, 2018. — 102 c.
[DnexTpoHHBIN pecypc]. Pexum nocryna:
https://edu.kubsau.ru/file.php/111/ANALITICHESKAJA GEOMETRIJA NA PLOSKOSTI 44702
9 vl _.PDF

6. KazakeBnu A. B. Maremaruka: onpe/elieHHbIi HHTerpat no ¢urype: yued.-meto. mocodue / A.
B. Kazakesuu, B. /1. I'yasko, H. A. ConosneBa. — Kpacromap: KyoI'AY, 2017.— 48 c. [DneKTpoHHBI
pecypc]. Pexxum nocrymna:

https://edu.kubsau.ru/file.php/111/integral po figure Kazakevich .pdf

7. KazakeBnu A. B. Maremaruka: KpuBbIE BTOPOrO MOpsAKa M MOBEPXHOCTH BTOPOIO IOPSIKA:
yueb.-meton. mocobue / A. B. Kazakesuu, B. H. I'etman, H. A. ConosbeBa. — Kpacuonap: KyoI'AY,
2017.— 34 c. [DnexTpoHHbII pecypc]. Pexxum JOCTYyTIa:
https://edu.kubsau.ru/file.php/111/krivyen 2 porjadka .pdf

8. Ilerynuna U. A., TpetpsxoBa H. B. luddepenunanbupie U pa3HOCTHBIE YpaBHEHUs: ydeOHOE
nocobue / U. A. Ilerynuna, H. B. TperbsaxoBa. — Kpacnonap: KyoI'AY, 2019.— 107 c. [DnekTpoHHBIH
pecypc]. Pexxum nocrymna:

https://edu.kubsau.ru/file.php/111/Petunina_Tretjakova Dif i raznostnye uravnenija 436602 v1 .P
DF

9. Cmonenue B.M. HurerpanbHoe ucyucieHue (YHKIMHM OJHOM NEPEMEHHOH: y4el.-MeTop.
nocobue / B.M. Cwmonennes, H.C. Tyrys. — Kpacunomap: KyoI'AY, 2017.— 80 c. [DneKTpOHHBIHA
pecypc]. Pexxum nocrymna:
https://edu.kubsau.ru/file.php/111/Smolencev_Tuguz Integralnoe ischislenie.pdf
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