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1. MACHHOPT ®OHJA OIIEHOYHBIX CPEACTB
1.1. O6aacTb npuMeHeHUs (POHIA OLIEHOYHBIX CPEACTB

@OoHJ| OLIEHOYHBIX CPEACTB, MTPEIHAZHAUEH JJIs1 OLIEHKU PE3yJIbTaTOB OCBOCHUS
porpamMMbl Y4eOHOU AUCTTUTUINHBI « MaTeMaTukay.

dopma aTTecTALUM -
HNudbdepennupoBannbiii 3a4eT (B COOTBETCTBMM C YYEOHBIM IUIAHOM TIO
cnenuanbHOCTH 26.02.05 DKcrutyaTanus Cy10BbIX S3HEPIreTHYECKUX YCTaHOBOK).

@dopma npoBeeHNs ATTECTALMH -
HuddepenurpoBaHHbIil 3a4eT

KoMmnereHuun BBINYCKHUKA KaK COBOKYIIHBIA OXHUAAEMbIM pPE3YJIbTAT
00pa3oBaHusl MO 3aBEPIICHUIO0 OCBOEHUS JAHHOW JTUCIIUILINHBI:
o0IIMe KOMIIETEHIIUHU:

OK 1 OObecreunBaTh TEXHUYECKYIO IKCIUTYaTAIUIO TIIABHBIX SHEPTETUYECKUX YCTAHOBOK
CyJIHA, BCTIOMOTATEIbHBIX MEXaHU3MOB M CBSI3aHHBIX C HUMH CHCTEMaMH YIIPABJICHUS

OK 2 OcCyIecTBISATh KOHTPOJIb 32 BBIMOJTHEHUEM HAITMOHATBHBIX H MEXKIYHAPOIHBIX
TpeOOBAHUH 1O PKCIUTYATAIMH CYIHA

OK 3 BrInonHATh TEXHUYECKOE 00CTYKUBAaHNUE U PEMOHT CYI0BOTO 00OPYIOBaHUS

OK 4 OcymecTBISITh BBIOOP 000pYIOBAHUS, SIEMEHTOB U CUCTEM O0OPYIOBAHHMS IS
3aMEHBI B IPOIIECCEe IKCIUTYaTaIluHU CYJI0B

OK 5 OCyIIEeCTBIATh IKCILTYyaTalUIO CY0BBIX TEXHUUYECKUX CPEICTB B COOTBETCTBUU C

YCTaHOBJICHHBIMH NIPaBWJIAMH U IPOLIEypaMH, 00eCcIIedMBAIOIUMH 0€3011aCHOCTh
OIEPALMI ¥ OTCYTCTBUE 3arPSI3HEHUsI OKPYXKAIOLIEH CPEJIbl

OK 6 Bri6upats criocoOsI perieHus 3a1a4d npodeccuoHaIbHOM AeSITEIbHOCTH
MMPUMCHHUTCIILHO K pA3JIMYHBIM KOHTCKCTAM;
OK 7 OcyniecTBIISTh TOUCK, aHATIN3 ¥ HHTEPIPETAINIO WH(OpMAIHH, HEOOXOTUMOH TSI

BBITOJIHEHUS 3a]1a4 TPOPECCUOHATIBHOMN IEATEIbHOCTH

OK 8§ [TnanupoBaTh U pean30BBIBATH COOCTBEHHOE MTPO(HECCHOHATLHOE U TMYHOCTHOE
pa3BHTHE;
OK 9 PaGorath B KoIeKTHBE U KOMaHe, Y((HEKTUBHO B3aUMO/ICHCTBOBATH C KOJIJIETaMH,

PYKOBOACTBOM, KIIMCHTAMMN

OK 10 | OcymiecTBasTh yCTHYIO M TUCbMEHHYIO KOMMYHHKAIMIO HA TOCYJapCTBEHHOM SI3bIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIUATBHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 11 [TposIBIISTH IpakIAHCKO-MTATPUOTUYECKYIO MO3UIUIO, IEMOHCTPUPOBATH OCO3ZHAHHOE
MOBCACHNEC HA OCHOBC TPpAaAULIMOHHBIX O6H.I€‘-I€JIOBC‘ICCKI/IX HCHHOCTeﬁ, NMPUMCHATH
CTaHIApPThl AaHTUKOPPYIILIMOHHOTO ITIOBEICHUS;

HpO(l)eCCI/IOHaJILHLIMI/I KOMIICTCHIIUAMM

I[IK 1.1. OO6ecrneunBaTh  TEXHUYECKYIO  OKCIUIyaTallMI0  [JIABHBIX
DHEPreTUYECKUX YCTAHOBOK CYZ[HA, BCIIOMOIaTEIbHBIX MEXAaHU3MOB U CBSI3AHHBIX C
HUMH CUCTEM yIIPABIICHHUS.



[IK 1.3. BbINOAHATH TEXHUYECKOE OOCITYKMBAHHE U PEMOHT CYJIOBOTO
000pyI0BaHUA.

IIK 1.4. OcymiecTBisaTh BBIOOp 0O0OPYJIOBaHMS, SJIEMEHTOB U CHCTEM
000pyI0BaHuUs JUIsl 3aMEHBI B IIPOLIECCE IKCILTyaTalliu CyI0B.

[1K 3.2. PykoBoauTh paboTO# CTPYKTYPHOTO MOAPA3ACICHHUS.

[1K 3.3. AHanu3upoBaTh NPOLECC U PE3YNIBTATHI ACATEIBHOCTA CTPYKTYPHOTO
NO/Ipa3/IeICHUsI.

KoHTpoib W oOLEeHKa pe3yJdbTaTOB OCBOCHUS JTUCIUIIIUHBI OCYIIECTBIISACTCS
MpernoiaBaTesieM B MPOIECCe MPOBEJEHUS YCTHOTO OMpOca, MPAaKTUUECKUX padoT,
rpadudeckux paboOT, CaMOCTOSITENBHBIX M JOMAIIHUX PadOT, TECTHUPOBAHUS TIO
M3y4aeMbIM TE€MaM, BBITIOJHEHUS OOYYaIOIUMHUCS 3aJaHUi  aTTeCTalMOHHOTO

TCKYHICTO KOHTPOJIA YCIICBACMOCTH.

Oo0uue
komnereHuun (OK) PesyabTaTnl 00yyeHHs
" (0CBOCHHbIE yMEHMUS, ®opMbI U MeTO/IbI KOHTPOJISA U
OLIEHKH Pe3yJIbTATOB 00y4YeHUsI

npogeccuoHaJbHbIE YCBOEHHbIE 3HAHUSA)

koMmneTeHuu (IIK)
Ymenus:

OK.1 -OK.10 MIPUMEHSATh MATEMATUIECKHE OIlLleHKa Ka4ueCcTBa BBLIITOJITHEHUS
MeTOoIbI M PepeHIIATEHOTO 1 MPAKTUYECKUX padoT.
UHTETPATbHOTO UCYHCIICHUS ISt KoHnTpo:b 3a BeINoNHEHHEM
perenust mpohecCHOHATBHBIX CaMOCTOSITENTLHOUN pabOTHI
3a1a4; 00yJaronuMuCs.
NPUMEHSATh OCHOBHBIE ITOJIOKEHUS
AQHATTUTUYECKOU T€OMETPUM 1
BEKTOPHOM ayreOphblI B
poeCCHOHANTBHOM JIESTEILHOCTH;
UCIIOIb30BaTh MPUEMBI U METOIbI
MaTeMaTHU4YeCcKOro CUHTE3a 1
AHAJIN3a B Pa3iIMYHbIX
Npo(heCCHOHATBHBIX CUTYAITHSIX.

OK.1 - OK.10 YMEHHE peliaTh BepOATHOCTHbIE | OIeHKa KaueCTBA BBIITOJIHECHUS
Y CTaTUCTUYECKHUE 3a/1a4H, MPAKTUIECKUX PadoT.
MPUMEHSTh OCHOBHBIE KoHnTpo:b 3a BeINoNHEHHEM
MOJIOKEHUST TEOPUU CaMOCTOSITENTLHOUN pabOTHI
BEPOATHOCTEN U 00y4aroIuMHucs.
MaTEMaTUYeCKOU CTaTUCTUKH B
npodecCHOHATBHON
JIeSATEIbHOCTH;

OK.1 -OK.10 HCIIOJIb30BaTh MPUEMBI U OIlLleHKa Ka4ueCcTBa BBLIITOJITHEHUS
METO/Ibl MATEMAaTUUYECKOTO MPAKTUIECKUX PadoT.
CUHTE3a M aHaju3a B pa3nuyHbIX | KOHTpoIb 3a BIOTHEHUEM
npoeCCHOHATBHBIX CUTYAIMSIX. | CAMOCTOSTEILHONW PabOTHI

00yJarOITUMUCH.

3HaHu:




IIK 1.1.
[IK 1.3.
[IK 1.4.
[1IK 3.2.
[1IK 3.3.

OCHOBHBIC TIOHATHA M METOIBI
MaTE€MaTU4YeCKO-JIOTUYECKOTO
CHUHTE3a U aHAJIN3a JOTHYECKHUX
YCTPOWUCTB;

OCHOBHBIE ITOJIOXKCHHUS
AQHAJIUTUYECKON T€OMETPUU U
BEKTOPHOM anreOpsl

pemaTs nIpuKiIagHbIe
3JIEKTPOTEXHUYECKHE 3a1a4H
METOJ0OM KOMIUIEKCHBIX YU CEII

Ornpoc, olleHKa KadyecTBa
BBITIOJIHCHU A HpaKTI/I‘-IGCKI/IX pa60T.
W3noskeHne OCHOBHBIX IOJI0KCHUM
MaTEMaTHYECKOTO aHaJIn3a,
OCHOBHBIX ITOHITUH H METOJIOB
MATEMATUYCCKO-JIOTUYCCKOT'O
CHHTE3A.

JuddepeHumrpoBaHHbIi 3a4eT




2. OIEHKA OCBOEHMSI YMEHMIA M 3HAHMIA MO JUCLUATIJIVHE

2.1. Tekyumuii KOHTPOJIb NP BBLINOJHEHUU PAKTHYECKHUX PAdoT:

IlepeyeHb NpaKTHYECKUX 3AHATHH:

[Ipaktuueckoe 3anstue Ne 1.

BBIYHCIICHUAM

[Tpumenenne auddepeHnmana (GyHKIUH K MNPHOIMKEHHBIM

[IpakTuueckoe 3anstue Ne 2. Yron Mexay 2-Ms KpUBBIMH. Y paBHEHUS KacaTeJIbHON U HOPMAJIUA K

KPHUBOM.

[Ipaktuueckoe 3ansitue Ne 3. HaxoxxaeHue Heonpe1eIeHHbIX HHTETPAJIOB.

[TpakTnueckoe 3ansatue Ne 4. Beruncienue onpeaeaeHHbIX HHTErpaioB

IIpaktrueckoe 3ansatue Ne 5. [IpuMeHeHrne MPOU3BOAHOM K PELICHUIO IIPAKTUYECKUX 33124
[TpakTuueckoe 3anstue Ne 6. [I[ppmeHeHre HHTErpaia K peueHruI0 MPaKTUIECKUX 3a7a4
[Ipaktuueckoe 3anstue Ne 7. PemieHne OZHOPOAHBIX OOBIKHOBEHHBIX UG (hepeHIInaIbHBIX
ypaBHEHUH MEPBOro MOPSIAKA

IIpaktueckoe 3anstue Ne

ypaBHEHUH MEPBOro MOPSIAKA
[IpakTuueckoe 3anarue Ne 9. JleficTBus HaJ KOMIUIEKCHBIMU ynciiaMu. IIpuMenenue merona
KOMIUIEKCHBIX YMCEJ Ul PEIICHUS IPUKIAIHBIX 3a1a4
[Ipaktuueckoe 3anarue Ne 10. JlekapToBble U NOJISPHBIE CUCTEMBI KOOPAUHAT

[IpakTnueckoe 3ansatue Ne 11. Jlenenue oTpes3ka B 3aJJaHHOM OTHOLIEHUH. MeTo1 KOOpIUHAT
[IpakTuueckoe 3anarue Ne 12. ['eomeTpuyecKkuii CMbICI BEKTOPHOTO ITPOU3BEACHHUS
ITpaktuueckoe 3anstue Ne 13. [Ipuemsl perienus: onpeaenuTenei

[IpakTuueckoe 3anarue Ne 14. Pemenue 3a1a4 npakTHYECKOW HAIIPaBJIEHHOCTH
ITpakTuueckoe 3ausatue Ne 15. Meron Kpamepa

8. Pemenne IMHEHHBIX OOBIKHOBEHHBIX AuDdepeHInaIbHBIX

Howmep u HaumeHoBaHue
TEMBI

Mertobl AEMOHCTpALUH

Pesynbrarel oOydeHus
(OCBOGHHBIG YMGHI/I}I, YCBOGHHBIG
3HAHMS ), KOMIIETCHITUU

1.1. {nddepenunanbHoe
U HHTerpajibHoe
HCYHCICHH e

I13 Ne 1. [Tpumenenue
nuddepennurana GyHKIUN K
[TpubnuxeHHBIM
BBIUHCIICHUSIM

I13 Ne 2 Vron mexnay 2-ms
KPHUBBIMU . Y paBHEHUSA
KacaTeJIbHOM U HOpMaJ K
KPHUBOH.

I13 Ne 3 Haxoxenue
HEoTpeAeNeHHBIX HHTETPAJIOB.
I13 Ne 4 Boruucnenue
OTIpe/IeNIEHHBIX UHTETPaJIOB
I13 Ne 5 [Ipumenenue
MIPOU3BOAHON K PEIICHUIO
MPaKTUYECKUX 3a/1a4

I13 Ne 6 IIpumenenue
WHTErpajia K peluieHuto
IPAKTUYECKHX 3a7a4

JIeMOHCTpUPOBATh YMEHUS:

- Haxoxnenne npon3BoaHON QyHKITMH
- Haxoxnenrie mpou3BOIHBIX BBICIIUX
TOPSIAKOB

- Haxoxnenue HeonpeaeneHHbIX
HWHTETPAJIOB

- Beiuncnenue onpeneneHHbIX
HWHTETPAJIOB

- Haxoxienre 4acTHBIX MPOU3BOIHBIX

1.4 OObIKHOBEHHbIE
nuddepeHnuanbHbIE
YPaBHEHUS

[13 Ne 7 Pemienne oqHOpPOIHBIX
OOBIKHOBEHHBIX

g depeHIaTbHBIX
ypaBHEHUH MEPBOro MOPSIAKA

JIeMOHCTpUPOBATh YMEHUS:
- Pemienne nuddepeHmanbHbIX
ypaBHEHH MEPBOT0 ¥ BTOPOTO MOPSAKA




[13 Ne 8 Penienue JIMHEMHBIX
OOBIKHOBEHHBIX
nuddepeHIaTbHBIX
YPAaBHEHUH IIEPBOTO NOPsIKa

1.5 KoMmjiekcHbBIE
yucJaa

I13 Ne 9 JleiicTBus Haf
KOMITJICKCHBIMUA YW CJIaMUA.
[Ipumenenue metona
KOMIIJICKCHBIX YUCCJI IJIA
pelieHus MPUKIIAIHBIX 3a/1a4

3HaTh:

- criocoObI rpauuecKoro
IIPEJCTAaBICHNUS KOMIUIEKCHOTO YHCIIA;
- TOKa3aTeNbHyI0 (hopMy
KOMIIIEKCHOTO YHCIIA.
JIeMOHCTpHUPOBATh YMEHUS:

- BBEIIIOJIHEHUSI TIEUCTBUM C
KOMIUIEKCHBIMU YHCIIaMU;

- peleHMs] MPUKIIAAHbBIX3a]ad METOI0M
KOMIIJICKCHBIX YHCEJI.

2.1. BexkTopbl u aeiicTBUS
HAJ HUMH

I13 Ne 10 [JexapToBbie U
MOJISIPHBIE CUCTEMBI
KOOpJUHAT

I13 Ne 11 Jlenenue otpeska B
3aJaHHOM OTHOIIEHUHU. MeTox
KOOpJAUHAT

I13 Ne 12 I'eomerpuueckuii
CMBICJI BEKTOPHOTO
MIPOU3BEICHUS

I13 Ne 13 Ilpuemsl pemienus
onpeaenuTenei

I13 Ne 14 Ilpusnaku
NEePIEeHIUKYISIPHOCTH,
KOJUIMHEApHOCTHU U
KOMIUTAHAPHOCTH BEKTOPOB
I13 Ne 15 Pemenue 3agau
MPAKTUYECKOU
HaIPaBJICHHOCTH

JleMOHCTpUpOBATh YMEHUS:

- TepeBoJa KOOpAMHAT W3 OJHOU
KOOPJIUHATHON CUCTEMBI B IPYTYIO

- HNPHUMCHATH IIOJIOKCHUSA BeKTOpHOﬁ
anreOppl A1 peUIeHHUs] MPaKTUYECKUX
3a1a4

2.2 Pemienne cucrem
YPaBHEeHHUil

I13 Ne 16 Meton Kpamepa

JleMOHCTpUpOBATh YMEHUS:
- pelaTh CUCTEMBI YPaBHEHUU

2.2 Texkymuili KOHTPOJb IPH BHINOJHEHUH CAMOCTOATEIBHBIX padoT

1. CamocTosTenbHas mnpakTtuyeckas pabdora Ne 1.

CBOMCTBa» - BpeMsl Ha BbINIOHEHUE 90 MUH.
2. CamocrositenpHasi npaktuueckas pabota Ne 2. Tema «HeompenenenHHsiit
MHTETPpAD) - BpeMs Ha BeINIOTHEHHE 90 MuH.
3. CamocrostenbHas npaktudeckas padora Ne 3. Tema «YacTHble IPOU3BOAHBIC) -
BpeMsi Ha BbIIOTHEHHE 20 MUH.

4. CamocrosiTeibHasdg
ONPE/ICIICHHBIX HHTErpaioB,

IMpaKTH4YCCKas

WHTErpajiay - BpeMs Ha BBINIOJIHEHHUE 45 MUH.

pabota
reOMEeTPHUYECKUE

Tema «lIpomsBogHas u ee

Ne 4. Tema
MPUIIOKECHUS

«Bpraucienue
ONPEAETIEHHOTO

5. CamocrosTenbHas npaktudeckas padora Ne 5. Tema «KomruiekcHble unciia: ux
anredpanveckasl 1 TpPUroHOMeTpuueckast opmbD» - Bpemsi Ha BbioJHeHHE 20 MUH.
6. CamocrosiTenpbHass  npaktuyeckas padbora Ne 6. Tema  «Pemenue
g depeHInaTbHbIX YpaBHEHUI - BpeMs Ha BbInojaHeHue 90 MuH.



7. CamocTrosiTenbHas npaktuueckas padora Ne 7. Tema: «BekTopbl u 1eCTBUS HAL

HUMU» - BpEMsI Ha BbINOJIHEHUE 90 MUH.

8. CamocrosiTennbHas mpaktudeckas pabora Ne 8. Tema: «Pemenue cucrem

ypaBHEHHUI» - BpeMsl Ha BblloHeHUE 20 MUH.

2.2.1. CamocrosiTesbHasA npakTuyeckas padora Ne 2. Tema «IIponzBoanas u

ee CBOMCTBA) - BpeMs Ha BhINTOJIHEHHE 90 MUH.

Bapuanm — 1
1. HaiiT npou3BOAHYIO (byHKLu/H/I an/I JTAHHOM 3HAYEHUH apTyMEHTA:

J(x)=3x+5- \/— \/— f(l)

2. Haiitu mpou3BoHYI0 (YHKIIMY TIPU TaHHOM 3HAUYE€HUH apryMeHTa:

f(x)=(x+DVx? ~1, f'(V2).

3. Haiitu nmpou3BoHYIO (YHKIHHU IPU TaHHOM 3HAUYE€HUH apTyMeHTa:

£(2) = —”Z“,f'(ﬁ).

4. CocTaBUTh ypaBHEHNE HOPMAJIK K JIAaHHOM mapabosie B TOUKE ¢ JaHHOUW aOCIMCCOM.
2
y=x"+6x+8x=-2.

5. Touka [BHKETCS NPAMOJMHEHHO 10 [OaHHOMY 3aKOHy s=1 —2t>+1, t=4.

YCKOpPEHUE TOYKHU B JAHHBIII MOMEHT BPEMEHU (7 B ceK, S B M).

Bapuanm — 2
1. HaiiT npou3BOAHYIO (byHKuHI/I npu I[aHHOM 3HAYEHUU apryMeHTa:

F(x)=2x2/x - 4x+l+\/_ xf(l)

2. Haiitu npoun3BoaHyI0 (yHKIIMYU MPU JAHHOM 3HAUEHUU apryMeHTa:

f(x)=x=DVx® =1, f'(/2).

3. Haiitu npon3BoHYy 0 ()YHKIIMH MPU JaHHOM 3HAYCHUU apTyMEHTa!

f()—\/—f(\/_

4. CocTaBUTh YpaBHEHNE HOPMAJIM K JAHHOM mapabosie B TOUKE ¢ JAHHOM aOCIUCCOH.
2
y=x"+2x-8x=2.

Haiitu

5. Touka ABHKETCS NPAMOIMHEIHO 0 JaHHOMY 3aKOHY s =¢° +¢> +3, ¢ = 3. Haiitu yckopenue

TOYKH B IAHHBI MOMEHT BpeMeHH (t B ceK, S B M)

Bapuanr - 3
1. Haiitu mpon3BoiHy10 (YYHKIIMH MPH I[aHHOM 3HAQYEHUU apryMeHTa:

2
3x?x? +2x -3 1
f(x)=3x +2x-3+— +x\/_f()

2. Haiiti mpon3BoiHyI0 (DYHKITUM TIPH TAHHOM 3HAY€HUU apTyMEHTa:

f(@) =+ Nz -1, ' (W2).

3. Haiitu npon3BoHy10 (YHKIIMH MPU JaHHOM 3HAYCHUU apTryMEHTa!




f(x)= \/—+ ' (3).

4. CocTaBUTh ypaBHEHNE HOPMAJIK K JTAaHHOM mapabosie B TOYKE ¢ JaHHOUW aOCIMCCOMN.
2
y=x"—6x+8x=2.

5. Touka JABMKETCS NpPAMOIMHEWHO II0 JAHHOMY 3aKOHy s=2t" —2t°—4, =3,

YCKOpPEHHUE TOYKHU B JAHHBIII MOMEHT BpEMEHU (t B cexk, S B M).

Bapuanr — 4
1. Haiitu mpou3BoaHyI0 (yHKIIMA HpH ,Z[aHHOM 3HAYECHUHU apryMeHTa:

= 4x>\x —3x+2 1
f(x)=4x"+x -3x+ +x\/_ f()

2. Haiiti mpon3BoiHyI0 (DYHKITUM TIPH TAHHOM 3HAY€HUU apTyMEHTa:

f(x)=(x=1)*x* - L' (2).

3. Haiitu npon3BoHy10 (YHKIIMH MPU JaHHOM 3HAYCHUU apTryMEHTa!
u 1
1) === /WD)
u f—

4. CocTaBUTh YpaBHEHHE HOPMAJIM K JAHHOM mapabosie B TOUKE ¢ JAHHOM aOCIUCCOH.
2
y=2x"-12x+20,x = 4.

5. Touka ABMKETCA HPAMOIMHEHHO MO NAHHOMY 3aKOHY s§=2t —t°+4, =3,

YCKOpEHUE TOYKU B JaHHBIII MOMEHT BpeMeHH (t B cex, S B M).

Bapuanr -5
1. Haiiti mpon3BoiHYI0 QYHKITUH an/I JTAHHOM 3HAYEHUH apTyMEHTA:

1
=3 1 1
f(x) x\/; x+1+— +x\/_f()

2. Haiiti mpon3BoiHyI0 (DYHKITUM TIPH TAHHOM 3HAY€HUU apTyMEHTa:

f(@O) =@+ +1, £ (D).

3. Haittu npomBonHon GyHKIMH TPU JAaHHOM 3HAYCHUU apTryMEHTa!

f(z)—( 2,f(\/_)

4. CocTaBUTh ypaBHEHNE HOPMAJIK K JIAaHHOM mapaboJie B TOYKE ¢ JaHHOUW aOCIMCCOMN.
2
y=2x"-12x+16,x =5.

5. Touka JABMIKETCA MPAMONMHENHO IO [OaHHOMY 3aKOHy s =t —3t° -3, (=4,

YCKOpEHUE TOYKU B JaHHBIII MOMEHT BpeMeHH (t B cex, S B M).

Bapuant — 6
1. Haiiti mpon3BoiHYI0 (DYHKIIMH TP JJAaHHOM 3HaY€HUU apTyMEHTa:

2 1
f(x)=3x> x> =3x+5+——=+—, (D).
Jx ox
2. Haiiti mpon3BoiHyI0 (DYHKITUM TIPH TAHHOM 3HAY€HUU apTyMEHTa:

f(2)=z4z2" +1, £'(3).

3. Haiitu npoun3BoHy 0 YHKIIMH MPU JAaHHOM 3HAYCHUU apTryMEHTa!

Haitu

Haiitu

Haiitn



f(x)—m L re).

4. HaliTu oCTpBIi yrosl MeXIy ABYMs JaHHBIMH MapaboiamMu B TOUKE MX MEePeceueHuUs, UMEIOIICH
MOJIOKHUTEBHYIO abcIucey.

2 2
y=x"my=2-x".
5. Touka JBHKETCS MPAMOIMHENHO MO JaHHOMY 3aKOHY s =1 +¢° +1, ¢ =23. HaiiTu yckopenune

TOYKH B JJAHHBI MOMEHT BpeMeHH (t B cek, S B M).

Bapuanr -7
1. Haiiti mpon3BoiHyI0 QYHKITUH an/I I[aHHOM 3HAYEHUHU apryMeHTa:

4x°x —4x+2 1
S(x)=4x x+ +2\/— f()

2. Haiitu mpou3BoHYI0 (YHKIIMY TPU TaHHOM 3HAUYE€HUH apryMeHTa:

@) =@ +Wu? +1, 1'(3).
3. Haiitu nmpou3BoHYIO (YHKINHU IPU TaHHOM 3HAUYE€HUH apryMeHTa:

4x
=———, f'(+5).

4. HaiiTi oCTpBbIif yros Mexy IByMsl JaHHBIMHU IapabosiaMu B TOUYKE UX MEPeceueHus, MMEIOLIeH
MOJIOKHUTENBHYIO a0CIIHCCY.

2 2
y=x"umy=8-x".
5. Touka JABHKETCS NPAMOIMHEIHO 10 JaHHOMY 3aKOHY s =¢° —¢> +3, ¢ =5. Haiitu yckopenue

TOYKH B JAHHBI MOMEHT BpeMEHH (t B ceK, S B M).
Bapuanr -8
1. HaiiTi mpon3BoaHYIO (byHKuHH TP TAHHOM 3HAYEHUH apryMeHTa:

f(x)=3x" -3 2x+1—i+— , (D).

Jx

2. Haiitu pou3BoHYI0 (YHKIIMY TIPU TaHHOM 3HAUYE€HUH apryMEeHTa:

f(2)=(* =Nz =1, ' (W2).
3. Haiitu nmpou3BoHYI0 (YHKIHHU IPU TaHHOM 3HAUYE€HUH apTyMeHTa:
Vxt -1
f@===——=/ 5).

4. HaliTu oCTpBIi yroJl MeXXIy ABYMS JaHHBIMH MapaboiamMu B TOUKE MX MEepeceueHus, UMEIOIICH
MOJIOKHUTEBHYIO abcIucey.

y=2x"my=x"+1.
5. Touka JBMXKETCS TPSAMOJUHEHHO MO JaHHOMY 3aKOHy S = 2t —t* +4, t=3. Haiitu

YCKOpPEHHUE TOYKHU B JAHHBII MOMEHT BpEMEHU (t B cexk, S B M).

Bapuant -9
1. Haiiti mpon3BoiHYI0 (DYHKIIMH TP JAHHOM 3HaY€HUU apTyMEHTa:

f(x)=4x? -\/;—x+4—23\/3x_2 +%,f'(1).

2 Haiitu npon3BoHy0 QyHKIIUH [IPH JAHHOM 3HaYEHUU apryMEHTa:




f@) =@’ +17° (D).

3. Haittu npomBonHon GyHKIMH PU JaHHOM 3HAYCHUU apTryMEHTa!

f(x)= \/—+ f122).
X

4. HaiiTi oCTpbIif yros Mexy IByMsl JaHHBIMHU NapabosiaMu B TOUYKE UX MEPecedeHus, MMEIOLIEH
MOJIOKUTETHHYIO a0CIIHCCY.

y:—3x2 Hy=x2—4.

5. Touka IBHXETCS NPAMOIMHEHHO IO JAHHOMY 3aKOHy s =2¢ —2t°—4, t=23. Haiitu

YCKOpPEHHUE TOYKHU B JAHHBII MOMEHT BpEMEHU (t B cexk, S B M).

Bapuant - 10
1. Haiitu mpou3BoiHbIE GYHKIIUN TTPU JTAHHOM 3HAYCHHH apryMeHTa:

£(x) =3x> ~3\/;—2x+2+%+%f'(1).

2. Haiiti mpown3BoiHbIe GYHKIIUN TPU JAHHOM 3HAYCHHH apryMeHTa:
1 3 3
z)=—/(z" -1)7, f'(2).
f(2) 49( )5'(2)

3. Haittu l'IpOI/ISBOI[HBIe (GyHKIMN pyU JaHHOM 3HAYEHUHW apTyMEHTa!

flx)= J_+ ' (3).

4. HaliTu oCTpBIi yrosl MeXXIy ABYMs JaHHBIMH MapaboiamMu B TOUKE MX MEepeceueHus, UMEIOIICH
MOJIOKHUTEIBHYIO abcIucey.

y=x’uy=-x"+6.
5. Touka JBWXKETCS NPSAMOJMHEHHO MO NAaHHOMY 3aKOHy s=1 +3t>—3, t=2. Haiitn

YCKOpPEHHUE TOYKHU B JAHHBIII MOMEHT BpEMEHU (t B cexk, S B M).

Bapuaum pabomul evibupaemcs co2nacHo HOMepy NO CRUCKY KIACCHO20 JHCYPHANA (NOCNeOHss
yugppa)

Kputepuii orieHKH: 3a Ka)10€ MPAaBUILHO BHITIOJHEHHOE 33/IlaHie HavucisieTcs 1 Ga.

PaGoTa cunrtaercs BBITOITHEHHOM, €CITU TTOJIyYeHO HEe MeHee 3 0asioB.

2.2.2. CamocTosiTe/IbHAA MPaKTHYecKast padoTa Ne 2. Tema:

«HeomnpenenenHuplii HHTErpan - Bapuantel 1-10

Bapuanm — 1

1
1. Haiitu nnTerpai: J' dx
Vx

2. Haiitu unTerpai: _[

2 .
————e"
V9 +4x® ]d

3. Haiitu unrerpai: J CO8 ~xdx Zxdx

cos® x



4. CocTaBUTh ypaBHEHHE KPUBOW, MPOXOMSAIICH uepe3 mAaHHyi Touky M (0;-1) u umeromieit

. . dy .
3aJJaHHBIN yTI0BOM K0P PUIIEHT o = 2x —3 B m000I TOUKe KacaHHUs.
X

5. JlaHO ypaBHEHHE CKOPOCTH NPSMOJMHEHHOrO JIBHMKCHMS TOUKHM Vv =3t" —6t+4 . Haiitu
ypaBHEHHUE ABUKEHUS TOUKH, €CIIH 3a BpeMs /=2cex TOUYKa MPOoLUIa MyTh =8 M.

Bapuanm — 2

U2 —x* —x
dx.
xvx

1. Haiitu unTerpai: j

2. Haiitu uHTerpa: '[

3 Jd
———e " lx
V2 -9x?
3. Haittu unrerpan: I (3 sin? x cos x + cos 3x)2’x.

4. CocTaBuUTh ypaBHEHUE KPHUBOW, MPOXOIAIICH Yepe3 JaHHYI TOUKy M (2;-3) U UMEromlen
N N dy N
3a/IaHHBIA YTII0BOW KOA(DDUITUEHT - =2x+1 B m000# TOYKE KacaHUs.
X

5. JlaHO ypaBHEHHE CKOPOCTH NPSMOJMHEHHOTO JBHMKEHHsS TOYKH V=3t +4¢—1. Haiitu
ypaBHEHHUE ABUKEHUSI TOUKH, €CIIH 32 BpeMs /=0 cex TOUKa Iponuia nytb s=0 m.
Bapuanm — 3

1

d.
NE

1. Haiitu unTerpai: ‘[

2. Haiitu unTerpa: '[

2 Jd
—+e " ldx
V4 -3x?

3. Haiitu unTerpan: J cos’ xdx.

4. CocTaBUTh YpaBHEHHE KpPUBOM, MpoXonslleld depe3 JaHHYIO Touky M (1;-3) m umerome

N N dy N
3a/IaHHBIA YTII0BOW KOA(DUITUEHT - = 2x —1 B m000# TOUKE KacaHUs.
X

5. JlaHo ypaBHEHHE CKOPOCTHM MNPSMOJMHEHHOro ABMXEHHS Touku v =1-10¢+3¢>. Haiitn
YpaBHEHHE ABUKEHUSI TOUKH, €CIIH 3a BpeMs /=0 cex TOUYKa npouuia myts s=10 m.

Bapuanm — 4
2 —xdx +4x
I dx.

1. Haiitu unTerpai:
2. Haiitu uHTerpa:

xx
1 1
=k
dx

3. Haiitu unrerpain: ° SIMXCOSX



4. CocTaBuTh ypaBHEHHE KPUBOM, MPOXOAALIEH Yepes Januyto Touky M (-1;-3) u umeromeii

d
2 oox41
3a/[aHHbI yrI0BOH Kod(hduiment dX B JTFO0O TOYKE KacaHUSI.
~ —_— 2 ~
5. laHO ypaBHEHHME CKOPOCTH MPAMOJUHEHHOTO JIBH)KEHUS TOUKH Y = 3t" =8 =2 Haiiru
ypaBHEHUE ABUKEHUS TOUKH, €CIIU 3a BpeMsl {=2 cex TOYKa Ipouuia myTb s=0 m.

Bapuanum - 5
2

. xyx—x 3 +x°
1. Haiitu unTerpan: J. dx.

Ux

2. HaiiTu unTerpai: _[

1 Jd
—+e " dx
V1-3x?

3. Haittu unrerpai: I ctg’ xdx.

4. CocTaBuUTh ypaBHEHHE KPUBOW, MPOXOMISAIICH uepe3 JaHHYK TOUKy M (-2;8) u umeromiei

. . d .
3aJJaHHBIN YTI0BOM KO3 PUIIHEHT d_y =4x —2 B 11000 TOUKE KacaHUs.
X

5. JlaHO ypaBHEHHE CKOPOCTH NPSMOJMHEHHOrO [IBHMKCHMS TOUKHM Vv =3t" —4t—4 . Haiitu
ypaBHEHHUE ABUKEHUS TOUKH, €CIIH 32 BpeMs /=2 cex TOUYKa IpoIUIa MyTh S=8 M.

Bapuanm — 6

2. Haiftu unterpain: J. (252—216 —e" jdx.
X2 =

3. Haiitu pynkmuto mo qanaomy ee auddepeHumnany (sin 2x —6¢0s” xsin x)dx, eciu 3Ta QyHKIUS

1. Haiitu unTerpai: J.

3 T
NPUHUMACT 3HAYCHHUE m = 5 pH X = >

4. CocTaBUTh YpaBHECHHE KPHUBOH, MPOXONAIICH Yepe3 MaHHYI TOYKYy A(2;4) U uMeroniei
. . dy .
3aJJaHHBIN YTI0BON K0P PUIIHEHT o = 4x —3 B mo000I1 TOUKe KacaHHUs.
X

5. JlaHO ypaBHEHHME YCKOPEHHUs TMPSMOJIMHEHHOTO ABWKEHUS TOYKHM a =12¢—-3. B MoMeHT
BpEMEHU (=2 cex TOYKa UMEET CKOPOCTb V=20 m/cex u TIpoiieHHBIH TIyTh §=3(0 m. Haiitu myTs,
IIPOMICHHBIN TOYKOU 3a BpeMs n=4 cex.

Bapuanm — 7
X Ax+x7 - \/;
J . dx.

v 2
1. Haiitu unTterpan: X

1
_[ — e de.
2
2. Haiitu materpam:  \V9 T 4%



+ 2
(cos 2x—6sin” xcos x)dx

3. Haiitu ¢pyHkuuio no janHoMy ee auddepenuuanry , €CJIM 3Ta
o
(GyHKIMS TpUHUMaeET 3HaueHue 7 = 2 pu 2,
4. CocTaBuTbh ypaBHEHHE KPUBOMW, TPOXOASIICH Yyepe3 JaHHYI0 TOuKy A(1,3) u uMmerorniei
d
D 6x-1
3a[aHHBIN YTII0BOI Koddduument X B TI000# TOUKE KacaHUSI.

5. JlaHO ypaBHEHHE YCKOPEHUS MPSMOIMHEHHOTO ABMXKEHUS TOUKU 4 = 6/ —4 B momentT
BpPEMEHHU /=3 ceKk TOUKa UMEET CKOPOCTh V=18 m/cex n poiieHHbIH yTh s=20 m. HaiiTu myTh,
MPONJEHHBIA TOYKOM 3a BpeMs n=J cex.

Bapuanm — 8

Ux? +4/x — x
_ " dx.

o 2
1. Haiitu unTerpai: X

I(; —e” jdx
2 .
2. Haiitut mmrerpan: ~ \3% —25

(cos 2x —6¢os” xsin x)dx

3. Haiitu pyHkiuio nmo manaoMy ee nuddepeHimary , €CITH ATa

(GyHKIMS TpUHUMaeT 3HaueHue 7 = 2 npu X =7
4. CocTaBUTh ypaBHEHUE KPUBOM, IPOXOSIICH Yepe3 JaHHYIO TOUKY A(-2;9) 1 uMeroIIen

d
2 _6x+4
3a[aHHBII YTII0BOH Koddduument X B JTI000# TOUKE KacaHUsI.

5. JlaHO ypaBHEHHE YCKOPEHUS MPSMOIMHEHHOTO ABMXKEHUS TOUKH 4 = 3t+4 B moment
BpPEMEHHU /=2 cex TOUKa UMEET CKOPOCTh V=22 m/cex N POUIEHHBIHN 1yTh s=32 M. Haiitu myTs,
MPONEHHBIA TOYKOM 3a BpeMs n=4 cex.

Bapuanm — 9

. Alx +xx +4/x
1. Haiitu unTterpai: J dx.

xlx

2. Halitu uaTerpa: I

x Jd
——+e " dx
V5-9x°
3. Haiitu pynkmuto mo qanaomy ee auddepeHnmnany (sin 2x —6sin” xcos x)dx, eciu 3Ta QyHKIUS

1 T
MPUHUMAET 3HAYEHUE M = E Mpu X = g

4. CocTtaBuTh ypaBHEHHME KpHUBOH, NpPOXOJAIIEH 4Yepe3 AaHHYK TO4uKy A(-1,4) n umeromen

N N dy N
3aJIaHHBIA YTII0BOW KOA(PUITUEHT o = 2x + 2 B 110001 TOUKE KacaHUsI.
X

5. JlaHO ypaBHEHHE YCKOPEHHUs MPSIMOJMHEHHOrO MABIKEHUS TOYKHM a =6f—3. B MoMeHT
BpPEMEHU {=4 cex TOYKAa UMEET CKOPOCTh v=4( m/cex W MpoueHHbI nyTh s=20 m. Haiftu myTs,
MPONEHHBIA TOYKOM 3a BpeMs n=0 cex.

Bapuanm — 10



y x + x4 x
1. Haiitu nHTerpai: J > dx.
X

2. Halitu uHTErpa: J [93—)64 —e™" jdx.
x f—

3. Haiitm ¢yHKIMIO MO JaHHOMY ee auddepeHInany (cos 2x —6c¢0s” xsin x)dx, eclii 9Ta
GyHKIMS MpUHAMAET 3HadeHue m = —3 npu x = 0.

4. CocTtaBUTh YpaBHECHHE KPHUBOH, MPOXONSAIICH dYepe3 MaHHYI TOYKYy A(2;4) U wuMeromiei
. . dy .
3aJJaHHBINA YTI0BON KOAPPUIIEHT o = 2x —2 B 11000l TOYKE KacaHus.
X

5. JlaHo ypaBHEHWE YCKOPCHHs TMPSIMOJUHEHHOTO IBM)XCHUS TOUkHM a =6f+12. B momeHt
BpEMEHU (=2 cex TOYKAa UMEET CKOPOCTb V=38 Mm/cex U NIpOolIeHHBIH TTyTh §=3(0 m. Haiitu myTs,
IIPONJECHHBIN TOYKOM 3a BpeMs n=3 cex.

Bapuanm 3a0anus evioupaemcs coenacHo Homepy no CHUCKY KIACCHO20 HCYPHANA (NOCNeOHss
yugpa)
Kputepmnii orieHkH: 3a Kax10€ MPaBUILHO BBIIIOJHEHHOE 3a/laHUe Hauucsercs 1 6am.

Pabora cunraercs 3auTeHHOH, €Cly OJIY4YeHO He MeHee 3 6aioB.

2.2.3. CamocrosteqbHass mnpakTuyeckas padora Ne 3. Tema «YacrHble
NPOM3BOJAHBbIE» - BpeMs Ha BbIIIOJIHEHHE 20 MUH.

3ananue 1: 1-10. Haiitu 9acTHBIC TPOU3BOIHBIC 2—2,% byskun z=£(x,y)
x oy

. 2 2
1. z=arctg1 6. z=In(4x" +5y7)
X
2. z=y-e"" 7. z=e"(2x-y)
2
3 ;=Y 8. z=42x* =5y’
x+2y
4. z =x-cos(xy) 9. z=x-In(x+3y)

5.z=x-e" 1 0. z=3/3y” +6x7

Bapuanm 3a0anus évibupaemcs co2iacHo HOMeEpPY No CRUCKY KIACCHO20 HCYPHAIA
(nocneouss yugppa)
Kputepuii orieHk#: 3a mpaBUIbHO BBIIOJHEHHOE 33aJaHie Hauucsercs 1 Gam.

PaGora cunraercs 3a4TeHHON.

2.2.4. CamocrosiTesibHasi npakrTuyeckass padora Ne 5. Tema «BbrumciieHue
onpefe/JIeHHbIX HHTErpPajioB, reOMeTpUYeCKHe IPHJIOKEHUsI OIpeIeJTeHHOro
HHTErpaJjia» - BpeMs Ha BBIIIOJIHEHUE 45 MUH.

3aganme 1: 1-10. BeraucauTs 1iomazs miockoil Gurypsl, orpaHMYeHHON yKa3aHHBIMU JTUHUSIMU.
Crenarb 4epTex.



2. x*+y° =8, y:x?, x=0 7. y=4-x°, y=x>-2x

3.4y =8x—x", 4y=x+6 8.4y=8x—x>, 4y=x+6
x’ x’

4. x°+y* =8, y=—, x=0 9. y=x’, y="—, x=1
2 3

5.y=-x, y=2x-x" 10 x*+y>=16, y>=06x

3ananue 2: 1- 10. Beraucauts 06beM Tea, 00pa30BaHHOTO BpalieHueM BOKpyT ocu Ox (GUrypsl,

orp aHUYCHHOMN JaHHBbIMHU JIMHUAMMH.
2

1. [Tapabomnoit y = XT’ npsiMoit x =4 u ocbro Ox.

2. Honysnnuncom y = 3+/1—x° , mapa6onoit x = /1 — y u ockio Oy.

2
3.I1apaGomnoii y = %+ lu npssmeivu y =0, x =0, x = 3.

4. TapaGonamu y=x" n y = Jx.
5. T'unepbomnoit y = l,n npsaMeiMu x =1, x=3, y=0.
X

6. Ocbro Ox u mapabomoit y = 2x — x° .

7. Hapa6omoii y = 4x — x u npameiMu y =0, x = 0, x = 3.
8. JIuHusaMu y = Jx, y=0, x=4.

9. [apabomoit ¥ =4 — Xx*u ocbo Ox.

10. TlapaGomnoit y = x” —2x u ockio OX.

Bapuanm 3a0anus evioupaemcs coenacHo Homepy no CHUCKY KIACCHO20 HCYPHANA (NOCNeOHss
yugpa)
Kputepuii orieHkH: 3a mpaBUIbHO BBIIOJHEHHOE 3aJaHie Hauucsercs 1 Oam.

Pabora cunraercs 3auTeHHOH, eciii HabpaHo 2 Oana.

2.2.5. CamocrositenbHasi npakTudeckasi padora Ne 5. Tema «KomiuiekcHblie
yHucaa: ux ajaredpamveckass M TPUTOHOMeTpu4eckas (opMb» - BpeMs Ha
BbITIOTHEHUE 20 MUH.

3aganue 1: 61-70. JlaHo KOMIUIEKCHOE YHCIIO Z . 3ammcaTh 4ucio Z B anreOpandeckon u
TPUTOHOMETPHUUYECKON (hopMax.

61, z=— 66. z:zﬁ
1+i\/§ 1+
62. 2= — 67. 222\/5
1-iy3 1-i
63, z=— 68. z:z‘E

-1 i—1

pe



64. 2= — 69.z=2*/5
V3 +i 1+i

-4 1

3+i =43

65. z=

Bapuaum 3a0anus evloupaemcsi co2nacHo Homepy N0 CRUCKY KIAACCHO20 JHCYPHANA (NOCeOHss
yugppa)
Kputepuii orieHku: 3a mpaBUIbHO BBIIIOJHEHHOE 33aJaHie Hauucsercs 1 Oam.

Pabora cunrTaercs 3a4T€HHOM.

2.2.6. CamocrositeibHasi mnpakTudeckas padoora Ne 6. Tema «Pemenue
auddepeHuNAIBHBIX YPABHEHUI» - BpeMsI Ha BbINoJIHEHHE 90 MUH.

3anganme 1: 1-10. Haiitu oOmiee pemenue nuddepeHnnanbHoro ypaBHeHHs IEPBOTO MOPSIKA.
1. a) (xp” +x)dx+(x*y—y)dy =0

d) x’y' =2xy+3

2. a) y'cosx = -
Iny

a) y'-2ytgx=sinx
3.a) x'+y-3=0
d) y'+y=cosx

4. a) y'cosx=(y+1)-sinx

a) y'+2y=4x
5.a) 1-x*)y'=xy
a y'-y=e'

6. a) \y  +2-xdc+y(1+x7)dy=0
d) y'— yctgx =sinx

7. a) y'=Qy+1)ctgx
a) yx+2y=x’

8. a) \y +ldx—xydy=0

d) cosx-y' —ysinx=xe"

x2

9. a) y'—xy> =2xy
a) y'+2xy= xe ™
10.a) 1+x°)y =xsin’y

) y'—4y=e"

3apanue 2: 1-10. Haiitu o6miee pemenne auddepeHnanibHOr0 ypaBHEHUS
BTOPOTO MOPSIIKA, TOMYCKAIOIIETO OHIKEHUE TTOPSIIKA



1. @) y"=xsinx

, 60

2. Cl) y =
X

3. a) y":l
X

4. a) y"=cos’ x
N 14 2
5.a) y'=—
x
6. a) y"=4cos2x

7. a) y'=e™

10.a) y"=Inx

3aganue 3: 1-10. Pemurs 3anauy Kommu
1. y"+6y"+13y=0 y(0)=1,

2.4y"+4y"+y=0 y(0)=2,

3. y"—4y"+2y=0 »(0)=3,

N

9

6. y'=2y"—y=0 y(0)=5,

. Y"+9y =0 y(0)=2,

=

8.4y"-8y"+5y=0 y(0)=4,
9.y"=4y"'=0 y(0)=1,

10. y"=4y"+3y=0 y(0)=6,

Bapuanm pabomul 8vloOupaemcs coenacHo Homepy no CNUCKY KIACCHO20 HCYPHANA (NOCTeOHSs.

yugppa)

Kputepuii orieHKH: 3a Ka)10€ MPAaBUILHO BHITIOJHEHHOE 3a/laHie HavucisieTcs 1 Ga.

.y"'=5y"+6y=0 y(0)=4,

Y'+3y"'=0 y(0)=3,

a) xy"+y'—=x-1=0

a) y"+ y'tgx =sin2x

!

a) xy" = y'lnl
X

a) 2xy" =y’
a) xy" =1+x’

!

a) y":L+x
x

a) x’y"+x*y' =1
’ " ’ 2 x
a) xy"—y'=x"e

a) y"=xInx-y'

@) y"+ y'tgx =sin2x

y'(0)=1

y'(0)=0

y'(0)=-1

y'(0)=0

y'(0)=2

y'(0)=2

y'(0)=1

Pabora cunraercs 3a4TeHHOMN, €CITM TIOJTy4eHO HEe MeHee 3 0aioB.

2.2.7. CamocrosiTesqbHadA npakTuyeckas padora Ne 7. Tema: «BekTopsl u

AEUCTBUSA HAJ HUMW - BpPEM: Ha BBIIIOJIHCHHC 90 MuH.



3ananme 1: Bapuant 1-10
BapuanTt 1

1. Haiitu nonsipHble KOOPAUHATHI TOUKH M ( 243 ; 2).

2. HaiiTy ckanspHOe IIPOU3BEICHNE BEKTOPOB d = 5i +4 ] — 6k u b =4i - 3j - 2k .

3. Haiitu nepumMeTp TpeyrojabHUKa, 3aJaHHOIO CBOMMHU BepinHamu A(-1; 2; 0),
B(-2;-2; 1), C(3; 2; -1).

4. BpIUUCIHTH IJIOMIAIb TPEYTOJIBHUKA, 3aJaHHOTO BepmuHamu A(2; 2; 2), B(4; 0; 3), C(0; 1;
0).

5. Tlokasarb, uto Touku A(5; 7; -2), B(3; 1; -1), C(9; 4; -4) u D(1; 5; 0) 1exxat B ogHOM
IJIOCKOCTH.
Bapuanrt 2

. V4
1. Haiitu nekaptoBbie KoopauHaTsl ToukH A4 (10; 5).

2. Jlanbl BeKTOPBI d = 4i —mj + 6k v b =50 + 4 - mk .
[Tpu KakOM 3HAUEHHUH /71 OTH BEKTOPBI OYIYT MEPICHIUKYISPHBI.
3. Ompe/enuTh yroj Mesk/y BeKTopamu @ = {—1;-2;3} u b = {6;4;-2}.
4. BBIYUCIUTH TUIOINIA]Ib TTApajUIeIOrpaMMa, TIOCTPOSHHOTO Ha BeKTopax (a + 3b ) u 3a+ b )

, €CIH |a| = |b| =1, a yron mexay Humu cocTasnser 30°.

— —

5. HaiiTu CMeIIaHHOE IPOM3BEICHNE BEKTOPOB d =2i — | —k , b =i +3/ — k u
C=0+]+4k .
Bapuant 3
1. HaiiTu mossipHbIe KOOpAUHATHI TOUKH M (— N J6 ).

2. Haiitu (@+3b)-(2d - b), ecnn [d]=2,

bl=1malh.
3. HaifTi KOOPAMHATEI BEKTOPHOTO MPOM3BEACHNS d =21 + 5 + kub=i+ 27— 3k .

4. BpMUCTUTH IUIOMAAL TPEYTOIBHUKA, 3aJaHHOTO BepiuuHaMu A (-1, 4, 3), B(1; 0, 2),
C(-6; 2, 4).

5. Haiitu oO6beM nmapaienenumnena, IoOCTPOCHHOTO Ha BEKTOPAX d = {1;—1;1}, b= {1;1;1} u
¢ = {2;3;4}.
Bapmuanr 4

. /4
1. HaiiTu nexapToBble KOOPAUHATHI TOUKU A (4; Z).

2. JlaHbl BEKTOPHI d = ml7+3]'—2/€ ub :f—5j+mE.
[Tpy kakOM 3HAYEHHUHU H1 ITU BEKTOPBI OYIyT MEPHICHANKYIISIPHEL.

3. BepmuHsl TpeyroabHUKa 3a0aHbl KoopauHatamu: A (1, 2; -3), B (0; 1, 2),
C (2, -1, 1). Haiitu njmunast ctopoH |AB| u |AC|, yron npu BepiimHe A.



4. BBIYHCIUTD TUIOIIAb MAapajlIeIorpaMMa, IIOCTPOCHHOTO Ha BekTopax (3a —b) u

(G+2b), ecnn [d=2,

b‘ =3, a yron Mexxay HumHu coctasiser 60°.

5. Haiitu mpou3sBeieHue BEKTOPOB (d + b )(Z; -c)c+a).
Bapuanr S
1. Haiitu nosnspHele KOOpAUHATHI TOYKU A (\/E ;—\/5 ).

2. Haiitu ckanspHOe MPOU3BEACHUE BEKTOPOB (d — 2b )-(5a+ b ), eciu |Zl| =2,

b‘ =1,a
V4
Yrojg MCKAy HUMU COCTABJISACT —.

3. Haiitu nnomans TpeyroinsHuka ABC, 3a1aHHOr0 BEpIIMHAMU:
A(-1;4;3),B(1;0;2), C(-6; 2; 4).

4. Haiitu 00beM TPEyTOJIBLHON MUPAMHUIBI, 3aJAHHON BEPIIMHAMM:
A(-2;-2;-2),B4;3;-3),C(4,5 -4), D (-5;5; 6).

5. Jlokasarb, 4TO BEKTOPBI d :717—3]+21€ , b =3l7—7]+8l€ uc =z7—]'+l€
KOMILJTAHAPHBI.
Bapuanr 6

. V4
. Haiitu nexapToBbie KOOpAWMHATHI TOUKU A (2 ; — 7 ).

. JlaHbI BeKTOPHI d = 3i +4] — mk ub=>50 - mj + k. [Ipu xakoM 3HAYEHUU 171 3TU
BEKTOPBI OYAyT MEPHICHIUKYIISPHBIL.

Bektopsl @ W b MMeloT [mHy cootBercTBeHHO 80 cm i 50 ey u obpasyior yrom B 30°. Haifru
IVTMHY BEKTOPHOTO TIPO3BENICHNSI, IPHHSB 32 SAMHHUITY JJTAHBI 1 M.

Haiitu mepumeTp TpeyronpHUKa, 3aaanHoro BepmuHamu A(0; -2; 0), B(-2; -1; 2), C(2; -
2;-1).

. Haiitu nponssenenue Bextopos (i — j)(j + E)(E —7).

Bapuanr 7

. HaiiTi nonsipabie koopauHaThl TOYKH M ( 2\/5 ; -2).

HaiiTi cKaIspHOE IPOM3BEICHNE BEKTOPOB d =51 +4 ] — 6k u b =4i - 3j - 2k .
. HaiiTn mepumetp TpeyroipHHUKa, 3aJaHHOTO CBOMMH BepiinHamu A(-2; 2; 0),
B(-1; -1; 1), C(3; 0; -1).

. Beraucnuth momaap TpeyroabHUKa, 3aJaHHOT0 BepmnHamMu A(2; 2; 2), B(4; 3; 3), C(0; 1;
0).

. ITokazats, uro Touku A(5; 7; -2), B(3; 1; -1), C(9; 4; -4) u D(1; 5; 0) nexxat B oqHO#M
IIJIOCKOCTH.
Bapuanr 8

. V4
. Haiitu nexaptoBble KoopanHaThl TOUkH 4 (5; E).

. JlaHBI BEKTOPBI Zi=417—m]+6l€ u 5:517+4j—ml€.



[Tpu xaKoM 3HAUYEHUU 1 ITH BEKTOPHI OyIyT MEPIEHIUKYISPHBI.

3. OmnpenenuTs yroj MEXIy BEKTOpaMH d = {— 1;—2;3} ub= {6;4;—2}.

4. BBIYHCIUTH IUIONIA/b TAPAUICTIOrPaMMa, TIOCTPOCHHOTO Ha BekTopax (d+3b) u (3a+b),

ecnu |a| = |b| =1, a yron Mexy Humu coctapiser 1200,

5. HaiiTi cMelIaHHOe IPOU3BEICHNE BEKTOPOB d =2i — j —k , b =i +3j — k n
C=i+)+4k.
Bapuaunrt 9
1. Haiitu nosnspHsle KOOpAUHATHI TOUKU M (— N \/g ).

2. Haiitn (@ +3b)-(2d - b), ecm |d|=2,

I;‘ =ludalb.
3. HaiiTi KOOpMHATHI BEKTOPHOTO MPOU3BEACHNS d =20 + 5 + kub=i+ 27 - 3k .

4. BprauciauTh WIoMaas TpEyrojabHUKa, 3aaHHOT0 BepmnHaMmu A(-1; 4, 3), B(1; 0; 2), C(-6,
2;4).

5. Haiitu 06beM napasienenumeia, TOCTPOSHHOTO Ha BEKTOPAX d = {1;—1;1}, b= {l;l;l} u
¢ =1{2;3:4}.
BapuanTt 10

. V4
1. Haiitu nekapToBbie KOOPAMHATHI TOUKU A (2; Z).

2. JlaHbI BeKTOpBL G = mi + 3 — 2kub=i- 57+ mk . [Ipu xakom 3HAYEHUU M1 OTH
BEKTOPHI OYAyT MEPIECHIUKYISPHBI.

3. BepmmunHbl TpeyronpHUKa 3a1aHbl KoopauHatamu: A (1, 4, -3), B (-2, 1, 2), C (0; -1; 1).
Haiitu nyuast cropon |AB| u |AC|, yron npu Bepiunne A.

4. BBIYHCIUTH MUIONIA/b TAPAUICIOrpaMMa, TIOCTPOCHHOTO Ha BekTopax (3a —b) u (a+2b),

eciau |ﬁ| =2,

b‘ =3, a yroa Mexay Humu coctasiser 150°,

5. Haiitu npou3sBeenne BEKTOpPoB (d + b )(l; —c)c+a).

Bapuanm pabomul 8vloOupaemcs coenacHo Homepy no CNUCKY KIACCHO20 HCYPHANA (NOCTeOHSs.

yugpa)
Kputepmnii orieHkH: 3a Kax10€ MPaBUILHO BBIIOJHEHHOE 3a/laHUe Hauucsercs 1 6am.
PaGoTa cunrtaercs 3a4TeHHOM, €CJIM TIOJYYeHO HE MeHee 3 0alioB.

2.2.7. CamocrosiTesibHAadA npakTuyeckas padora Ne 8. Tema: «PemieHue cucrem
YPaBHEHUID» - BpeMs Ha BbinoJiHeHue 20 MUH.
3aganue 1: Bapuant 1-10 Pemunth nannyto cucremy meronom Kpamepa.

3x, +4x, +2x,= 8, X, +x, +2x,=-1,
2x, —4x, = 3x;=—1, 2x, =X, +2x; =— 4,
1 X, +5x2 + x;= 0; 6 4x1 +X, -+-4)C3 =—2;



2x, +3x, +x;= 3, 2x,+ x,+3x,= 6,
-x, + X, = 2, 3x, =5x, + x;=—1,
) x, +2x, —x;=-1. 7 W =T+ X ==
X, +x, +2x,=-1, 4x, +5x, —=5x, =1,
2x, —x, +2x;,=—-4, X, +2x, +2x; =0,
3 4x, +x, +4x, =—2; 3. 5x, +7x, —2x, =0;
3, = 2x,+ x;=2, -x, +2x,+ x;=0,
2x,+ x, +2x, =5, X, —2x, +3x; =3,
4. 3x, — x, —2x, =0; 9. 2x,+ x, — x;=1.
2x, +5x, —8x, = §, S5x,+8x, — x;=7,
4x, +3x, —9x, =9, 2x, = 3x, +2x, =9,
5 Lx +8x, —Tx; =12; 10 X, +2x,+3x;,=1;

Bapuaum 3a0anus evloupaemcsi co2nacHo Homepy N0 CHUCKY KIAACCHO20 JHCYPHANA (NOCNeOHss
yugppa)
Kputepuii orieHKH: 3a MpaBUJIBHO BHITIOJIHEHHOE 3a/laHUe HauuciseTcs 1 6asmr.

Pabora cunrtaercs 3a4T€eHHOM.

2.3. Tekymuii KOHTPOJIb B hopMe omnpoca

®opma Tekyiero KoHTposst «Onpocy npeanonaraeT yCTHbIA OIpoC MO0 OCHOBHBIM BOIIPOCAM
TeM. YCTHBIA KOHTPOJb OCYIIECTBISACTCS B WHIAMBUIyaAIbHOW H (poHTaNIBHONW (dopmax.
OOyJarommmMcs mpeaaracTcsi OTBETUTh Ha 1 BoIpoc.

[lenb yCTHOTO HWHAMBHIYaIbHOTO KOHTPOJSI — BBISIBICHHWE 3HAaHUM, YMEHHI UM HaBBIKOB
OTIENbHBIX oOydarommxcs. JlOMOJHHUTENbHbIE BONPOCH MpPHU HHIMBUAYAIBHOM KOHTPOJE
3aJal0TCsl TMPH HEMOJIHOM OTBETE, €CIM HEOOXOIMMO YTOYHUTH ACTalIH, HMPOBEPUTH TIyOHHY
3HAHUH WIIH K€ €CIH Y MPETIoiaBaTelisi BOSHUKAIOT MPOOJIEMBbI IIPU BHICTABIEHUN OTMETKH.

VYcTHBI QpOHTANBHBIA KOHTPOJIb (ONPOC) — TPEOyeT Cepuu JIOTUYECKU CBSI3AHHBIX MEXKIY
coboif BOmpocoB MO HebomblmioMy oObeMy Matepuana. Ilpu QpoHTansHOM ompoce OT
00yyaromuxcs IMpernojaBaTellb KIET KPaTKUX, JAKOHWYHBIX OTBETOB ¢ Mecta. OOBIYHO OH
IPUMEHSIETCd C LENbl0 TOBTOPEHUS W 3aKpeIuleHHs ydyeOHOro marepuajia 3a KOPOTKHA
MPOMEXKYTOK BPEMEHHU.

Kpurepuu onieHuBaHMsI YCTHOTO OIIPoca:

— OIICHKa «OTJHYHO» CTaBHTCS B TOM CJIydae, €CIM OTBET JIOTMYECKH CTPYKTYpHUPOBaH,
COJICPIKUT MOJHOE PACKPBITHE COICPIKAHUS BOIPOCA;

— OIICHKA «XOPOII0» CTABUTCS B TOM CIly4yae, €CIIM OTBET COACPIKUT HEJOCTATOYHO MOTHOE
PacKpBITHE TEOPETHYCCKHUX BOTIPOCOB;

— OIICHKa «YyIOBJIETBOPHTEJBbHO» CTaBUTCI B TOM Cllyyae, €CIM OTBET COJCPIKUT
TIOBEPXHOCTHOE M3JI0KEHUE CYTH IIOCTABICHHOTO BOIIPOCa;

— OIICHKA «HEY/I0BJIETBOPUTEIBLHO» CTaBUTCS B TOM CIIydae, €CJIHM CTYICHT HE MOXKET JaTh
OTBCT Ha IMOCTABJICHHBIC BOIIPOC.



—

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

17.
18.

19.

2.4. ATTecTAllMOHHBIN TEKYIIMA KOHTPOJIb YCIIEBaeMOCTH (esKeMeCTIHbIH)

HpI/I IMPOBCACHUU CXKEMECAYHOT'O aATTECTAIUOHHOT'O KOHTPOJIA YCIICBaCMOCTU
YUUTBHIBAIOTCS CIIEAYIONINE PE3YIbTaThl TEKYIIUX GOPM KOHTPOJIS U3YUECHUS JUCIIUILINHBL:
1. Pe3ynpTaThl BHIIOJIHEHUS TPAKTHYECKUX pabOT 32 MECHIL.
2. Pe3ynbTaThl YCTHOTO MHAMBUAYAJIBHOTO OMPOCA.
3. Pe3ynbTarhl yCTHOTO (DPOHTAIIEHOTO OTPOCa.

3. ©OHJ1 OHEHOYHBIX CPEACTB /151 NPOBEJAEHUA
MNPOMEXYTOUYHOU ATTECTALIUU

3.1 3aganus 19 NpoBeaeHUs MPOMEKYTOYHOM aTTecTaluu
3amaHue BKIIIOYAaeT B ceOs BBHINOJIHEHHBIE B TEUEHHE CEMECTpa MpakTHUeCKue paboThl U
TEOPETUYECKUI BOIIPOC.

BOHpOCI)I JJIF MIOATOTOBKHU
CxiapHOE Npou3BeIeHHE BEKTOPOB. CBOMCTBA CKIISIPHOTO TPOU3BEACHUS.
CkiisipHOE TIPOM3BEIEHUE OCHOBHBIX BEKTOPOB. BhIpaskeHHe CKISPHOTO IMPOU3BEICHUS Yepes
KOOPJMHATHI COMHOKUTENEH. [[muHa BeKkTopa.
BekropHoe mpou3Be/ieHHe OCHOBHBIX BEKTOpPOB. BbIpakeHHE BEKTOPHOI'O MPOM3BEACHUS uYepes3
KOOpPJMHATBl COMHOXKUTENEH.
BekropHoe mpoussezieHrne BeKTopoB. CBOMCTBAa BEKTOPHOTO MPOU3BEICHHUSL.
Onpenenurenu Il nopsiaka: ux cBOMCTBA U CIIEICTBUA U3 HUX.
CwMmerianoe mnpousBelleHHE BEKTOPOB M €ro reoMeTpudeckuid cMpicia. CBoicTBa CMeEIIaHHOTO
MIPOU3BEICHUS.
BrolpaxkeHne  CcMEIIaHOrO TPOM3BEACHUS 4epe3 KOOpIMHATHl  coMHOXuTeneil. O0bem
napasuiesenumnena.
KonnuneapHsie u KOMIUIaHApHBIE BEKTOPHI. [Ipu3Haku napamieIbHOCTH, EPICHIUKYISIPHOCTH 1
KOMIUTAHAPHOCTH BEKTOPOB.
[MpousBonnas u nuddepennman GyHKIMU (onpeneieHne U cBorcTBa). JInHeitHas U cTeneHHas
bynkuun. @opmynsl nuddepeHITupoBaHms.
[TpousBomuas u guddepennnan GyHKIUU (ONpeneieHne U CBOMCTBa). Jlorapudmudeckas u
nokazatenbHbie QyHkIH. opmynbl nuddhepeHmpoBaHusl.
[TpousBonuas u nudpdepennuan GyHkuuu (ompeaeeHue U CBOHCTBa). TpUTrOHOMETPUYECKUE U
obOpaTtHble TpuroHoMmetTpudeckue QyHkimuu. @opmynsl AudGepeHnnpoBaHus.
[TpousBonnas u nuddepenman npousseneHuss U yactHoro (npobu). IIpomsBomHas ciIoXKHOM
¢dbyskun. [Ipon3BoAHBIE BHICIIMX TOPSIKOB.
[Ipunoxenue nporu3BOJHOMN: YpaBHEHUE KacaTeIbHON U HOPMaJIM K KPHUBOM.
I'eomeTprueckuii cMbIC POU3BOAHOMN U Auddepernnania.
OyHKIMH HECKOJIBKUX apryMEeHTOB. YacTHasi MpOU3BOAHAS.
[lonatne mepBoOOpa3HOW ¥ HEONPEAETICHHOTO MHTEerpaja. TleopeMa O  MHOMKECTBE
epBOOOPa3HBIX.
CBoiicTBa HEeOnpeeIeHHOTO HHTErpaa.
JlexkapToBasi M MOJsIpHAsi CHUCTeMbl KoopauHaT. CBs3b MEXAY NOJSAPHBIMU M JE€KapTOBBIMHU
KOOpJMHATAMH.
MeToapl  MHTETPUpPOBAHUS: 3aMEHAa TIEPEMEHHON B  HEONpPENEeJIeHHOM HHTerpaise |
WHTETPUPOBAHUE TIO YACTSIM.



20. IloHsTHE WHTErpalbHOM CYMMBI M OIPEIEICHHOr0 WHTerpaia. ['eomMeTpuyeckuii CMBICH
OIPEEIEHHOr0 UHTErpasa.

21. CpolicTBa ONpeAeIEHHOTO UHTErPalia, BIPAXKEHHbBIE C TOMOIIBIO PAaBEHCTB.

22. CBoiicTBa OIPEEIEHHOTO UHTETPalla, BBIPA)KEHHBIE C TOMOIIbIO HEPABEHCTB.

23. Teopema o cpeaHeEM.

24. ®opmyna Hetotona — Jleitoauna.

25. 3aMeHa IEpEMEHHOM B HEONPEAEICHHOM U ONPEJAEICHHOM UHTErpasiax.

26. MHTterpupoBaHMe 110 YACTSAM: HEONIPEAEICHHBIN U ONIPEIEICHHBIN UHTETPAIL.

27. Onpenenenne nuddepeHnuanpbHOro ypaBuenus. 3agada Kommn.

28. KoMIJIEKCHBIE YHMClIa M UX TEOMETPUYECKas WHTEpIpETalus, ACUCTBHUA HaJ KOMIUIEKCHBIMU
YUCJIaMH.

3.2. Kpurepuu ouenku nuddepeHIupOBAHHOIO 3a4eTa 32 ceMecCTP.

bann Kputepun
«Sy OreHKa «5» CTaBUTCS, €CITH 00yYJarOIIHIACS:
(0TaM4HO) - CAMOCTOSITEIBHO, TIIATEIBHO U AKKYPATHO BBITIOJIHSIET
MPAKTUYECKOE 3aJ]aHNE;
- omOOK HE JIeTIaeT, HO JOMYyCKaeT He3HAYNTENbHBIC HETOUHOCTH U
OITHCKH;
- Ha TEOPETUYECKUI BOIIPOC JAET IPABUIIbHBIM YETKUM OTBET.
«» OrnieHka «4» CTaBUTCS, €CITH 00yYJarOIIHIACS:
(xopoo) - CAaMOCTOATENIBHO, CPABHUTEIIBHO aKKYPaTHO, HO C HEOOIBIIUMHU
3aTPYTHCHUSIMH BBITIOJIHSET TPAKTUYECKOE 3aJaHNE;
- Ha TEOPETUYECKHI BOIIPOC Aa€T OTBET C HEOOIBIIUMU
HETOYHOCTSIMH.
«3» Orenka «3» craBUTCS, €clid 00ydJaroNUCs:
(YAOBJIETBOPUTEJNBHO) | - MPAKTUYECKOE 33/IaHUE BBIMOIHSIET C OMTUOKAMU, HO OCHOBHBIC
MpaBmJIa COOTIONACT;
- TEOPETUYECKHUI BOITPOC PACKPHIT HE TOJTHOCTHIO.
@» OreHKa «2» CTaBUTCS, €CITH 00yJarOIIHICS:
(Hey/10BJIETBOPHUTEIbHO) | - HE BBIIIOJIHIII IPAKTUYECKOE 3a/1aHUCE;
- Ha TEOPETUYECKUI BONIPOC JaH HEBEPHBI OTBET.

Ilepeyenb OMIMOOK:
Ommbka cuuTaeTcst rpy0oii, eciii 00yJaronuics:

1. He 3HaeT OCHOBHBIX MOHITUN MATEMATUKHU.
2. He 3HaeT 3aKOHBI, METO/IbI U IPUEMBI PEIICHUS TPAKTUYECKUX 3a]1a4.
3. He 3naer npaBuit oopMIIeHUS MPAKTHYCCKUX 3aaHHH.

K Herpy0ObIM 0IIM0KaM OTHOCSITCS:

1. Herounoctu ¢hopMyJIUpPOBOK, ONPEEIICHN, TIOHATUH, TEOPHH, BEI3BAHHBIC HEMOIHOTON
0XBaTa OCHOBHBIX IPU3HAKOB ONPENEIAEMOrO MTOHATHS.
2. He coBceM moapoOHOE BBIMOTHEHNE TPAKTUYECKOTO 3a/IaHHS.

Henpouyeramm cunTaroTCs:

1. OTnenbHbIE MOTPENTHOCTH B OPMYIMPOBKE BOMPOCA HIIA OTBETA.



Maker pis 1uddepeHIMPOBAHHOIO 3a4eTa
— BEIOMOCTh YUYEOHOU IpYyMIIbl C OTMETKAMHU O BBHITIOJHEHUN MPAKTUUECKUX PaboT;
— OKypHaJl y4eOHOM TPYyTIIIBI.
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