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1.IIACHOPT ®OHJIA OHEHOYHbBIX CPEJICTB
0o aucuuiuinie «MaTreMaThkay

OneHoYHBIE CpEACTBA COCTABJSIOTCS B COOTBETCTBHM C pabouell mporpamMmoi
JTUCIUIUIMHBL U MIPEICTABISIOT COO0M COBOKYITHOCTh KOHTPOJIbHO-U3MEPHUTEIBHBIX MAaTEPHUAIOB
(TunoBble 3amauM (3a7aHus), KOHTPOJbHBIE PAaOOTHI, TECThl W [p.), MPEIHA3HAUEHHBIX [
M3MEpEHUs YPOBHS TOCTIKEHUSI 00yUJaIONUMUCS YCTAaHOBIICHHBIX PE3YyIbTaTOB O0yUCHUSI.

OneHOYHBIE CpE/CTBAa HUCIOJB3YIOTCS MpPH  MPOBEACHUU TEKYIIEr0  KOHTPOJS
YCIEBAEMOCTH U ITPOMEKYTOYHOM aTTeCTalNH.

Tabnuma 1 - [lepeuenb komreTeHIui, GOPMHUPYEMBIX B IIPOLIECCE OCBOCHUS AUCIUILTUHBI

Kon xomnerennuu
HaumenoBaHue pe3yJjibTaTa 00y4yeHuUst

OIIK-1 Cnocoben OIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKH, busuku,
IPHMEHSATh BBIYHCITUTEILHON TEXHUKHU M POTPAMMHUPOBAHHSL.

CCTCCTBCHHOHAYYHBIC U

OIIK-1.2. VYmeer pemarb cTaHAapTHbIE MpodeccuoHaIbHbIE
o0IIenH)KeHEPHbIEC 3HAHMS,

3aayd € OPUMEHEHHEM  CCTECTBCHHOHAYYHBIX U
MCTO/B MATEMATHHICCKOTO | 611 epkeHEPHBIX 3HAHMI, METO0B MATEMAaTHUECKOrO aHAIH3a
aHajnsa nu Y MOJICTIUPOBAHMUSL.

MO/ICITUPOBAHHS,

TEOPETHYECKOTO U OIIK-1.3.  Biameer  HaBBIKAMH  TEOPETUYECKOTO W
JKCIIEPUMEHTAIBHOIO 9KCIEPUMCHTAILHOT'O

MCCIIC/IOBAHMS B FCCIIEIOBaHMsI 00BEKTOB MPO(PECCHOHATBHOM IEATETLHOCTH.

PO eCCHOHATBHOM

JESTEBHOCTH

KoHeuHsIMu pe3ynbTaTaMM OCBOEHHUS TUCHMIUIMHBI SBISIOTCA  CQOPMHUPOBAHHBIE
KOTHUTHBHBIE JECKPUTITOPHI «3HATB», «YMEThb», «BIAICTH», PACHUCAHHBIE IO OTACIHHBIM
KomneTeHIMsIM. POopMHpPOBaHUE JECKPUITOPOB MPOUCXOAUT B TEUEHHUE BCETO ceMecTpa Io
JTalmaM B paMKaX KOHTaKTHOM pa0oThl, BKIIOYAIONIEH pAa3JM4YHblE BHJbI 3aHATUH U
CaMOCTOSITENIbHONU paboThl, C MPUMEHEHHEM Pa3IUYHBIX (GOopM M MeTon0B oOyueHHs (Talin.2).



Tabauua 2

2. IEPEYEHb OLIEHOYHBIX CPEJICTB’

Neo | HanmenoBanue
OLIEHOYHOTO
cpencTBa

XapakTepUCTHKA OIECHOYHOTO CPEJICTBA

IIpencrasnenue oreHogHOTO cpeacTBa B POC

1 | YcrHslit ompoc

CpencTBO KOHTPOJIS YCBOCHHMS yUeOHOTO MaTepHalia TeMbl, pa3zena
WITH Pa3/IesIoB JUCIMIUIMHBI, OPraHU30BaHHOE KaK y4eOHOE 3aHSTHE B
BHUJIE COOECEI0BAHMUS IPEII0IaBaTeNs ¢ 00yYarOIIMMHUCS.

Bormpocsr mo Temam/pa3zaenam TUCTIATUTAHBL

2 | Tecr

CpencTBo, O3BOJISIONIEE OIEHUTh YPOBEHb 3HAHHI 00yYaroIerocs
IIyTEM BI)I60pa UM OOHOI'0 M3 HECKOJIBKHUX BApHUAaHTOB OTBETOB Ha
MOCTaBJICHHBIH Bonpoc. Bo3MOXKHO HCIIOIB30BaHUE TECTOBBIX
BOIIPOCOB, TPETyCMaTPUBAIOIINX BBOJ] 00yUYaIOIIUMCSI KOPOTKOTO U
OJIHO3HA4YHOI'0 OTBETA Ha I10CTaBJIEHHBIN BOIIPOC.

TecToBble 3aganus

3 | KonrponpHas
pabota

CpeacTBo NpoBepKH YMEHUM IPUMEHSTh NOJYyYEHHbIE 3HAHUS J1s
peleHus 3a7a4y ONpeesICHHOro THIIA 10 TEME WU pa3zierny

KoMIIIeKT KOHTPOIBHBIX 33JaHUI 110 BApHAHTAM

4 | Dx3aMmeH

CpencTBo, NO3BOJISIIONIECE OLEHNUTh 3HAHUSI, YMEHUSI, HABBIKU
obOyyaromerocs o yueoHou AUCITUTUIMHE U ONIPEICITUTh YPOBEHD
OCBOEHUS KOMIIETECHIINH.

Bompocs! k 9x3aMeny

5 o o
‘VKa3bIBarOTCSI OIIEHOYHBIS CpeacTBa, MIpUMEHACMBIC B XO/I€ pCaIn3alun pa60qe1/1 IIporpaMMbl TaHHOU TUCHUILIITMHBI.



1. OIIMCAHME ITOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHUSI KOMITETEHIIUIA

OueHuBaHue pe3ynbTaToB OOyuYeHHUs MO MUCHUILUIMHE Bpiciias mMaTemaTHKa OCyIIECTBISETCS B COOTBETCTBHM ¢ [lonoxkeHHeM O TeKyleM KOHTpOJie
YCIIEBAEMOCTH M ITPOMEKYTOUHON aTTECTAIMU 00yYarOIIUXCA.
[IpenycMOTpeHbI ClieyIOIINe BUIbI KOHTPOJIS: TEKYIUH KOHTPOJIb (OCYIIECTBICHIE KOHTPOJISI BCEX BUIOB ayAUTOPHON M BHEAYAUTOPHOMN AESITEIbHOCTU
00ydJaromerocsi ¢ IMeJabl0 MOJY4YeHUs IMEePBHYHONW WHGPOPMALMK O XOJE YCBOCHHS OTHAEIBHBIX SJIEMEHTOB COJACPXKAHWUSA TUCHMIUIMHBI) U MPOMEXKYTOUHAS
aTTtecranus (OLEHUBACTCS YPOBEHb U KAYECTBO MOATOTOBKHU IO IUCHUIUIMHE B LEJIOM).
[Tokazarenu u KpuTepun OLIEHUBAHUSI KOMIIETEHIIUH, (OPMHUPYEMBIX B IIPOLIECCE OCBOEHUS JAHHOM AUCLUILIMHBI, ONHUCaHbI B Ta0d. 3.

Tabauma 3

Tabmuua 3 - ®opMupoBaHre KOMIIETEHIIMA B TIPOLIECCE N3YUEHUS TUCIUATUINHBL:

Kon YpoBeHb UHAMKATOPBI  JOCTIDKEHMs | Bum  yuebHbIX 3amstuit, | Kontponupyemsie pasjenst u | OneHouHbIe CPEICTB
KOMIIETEH | OCBOCHUS KOMIIETEHIUI paboThl, GOPMBI M METOABI | TEMBI TUCIUILTIHBI UCIOJIb3yEeMbIE U
105051 KOMITETEHITUI o0yueHHs, OLICHKHU YPOBE
CHOCOOCTBYIOIIE c(pOpMHPOBAHHOCTHU
(bopMupoBaHHUIO " KOMIIETEHIIH
pPa3BUTHIO KOMITCTCHIIHIA
OIllK-1 3naem
Henocratounsnit | OIIK-1. Crynent He | JIeKunoHHbIE u | 1. KommuekcHble yucna. Tekymmii  KOHTPOJb
YPOBE€Hb CIOCOOEH  CaMOCTOATENBHO | MPAKTUYECKHE 3aHATHsA, | 2. MaTpHIIbI U ONPEACTUTENN. | YCTHBIH OIpo
BBIJICIIATh IJIaBHbIE | camocTosiTenbHass  pabora | 3. CucTeMBI JTMHEHHBIX | TECTHPOBAHHE
MOJIOKEHUST B  HM3YYEHHOM | O0yYarommxcs, MOJArOTOBKA anreOpandecKux PasHOYPOBHCBBIC 3a1aHUA.
MaTepualie TUCIUIIINHBIL. U clada INPOMEXYTOYHON YpaBHEHMI.
CryaeHT He yMmeeT pemarb | aTTeCTALHUU. 4. DneMeHTbI MaTpUYHOTO
CTaHJIapTHbIE aHaJIn3a.
npodeccroHanbHbIE 3a7]a4u C 5. AHanuTH4ecKasi FeOMETPUsI.
IIPUMEHEHUEM 6. Teopus npenenos.
€CTECTBEHHOHAYYHbIX 7. Huddepennmansroe
3HAHUH, METOZIOB HCYHCIIEHUE byHKIIIN
AHAINTUYECKON TE€OMETPUH, OJIHOU ITEPEMEHHOM.
JIMHENHOU anreOpsl 51 8. MHTerpanbHOE HCUYUCIECHUE
MaTeMaTH4YeCKOro aHaJIn3a. byHKIIH OJTHOM
Crynent HE BJIAJIEET MIEPEMEHHOM.
HaBBIKAMH TEOPETHUECKOTO U 9. ®yHKUUHU HECKOJIBKHUX
IIPAKTUYECKOr0 NPUMEHEHUSI MIEPEMEHHBIX.




! JleKIMOHHBIE 3aHSATHS, IPAKTHUECKHE 3aHATHS, TA00PATOPHBIC 3aHATHS, CAMOCTOSTE/TbHAS PaboTa. ..

2 HeoBXOMMO YKa3aTh AKTHBHBIC H HHTCPAKTHBHBIC METOIBI 00yUeHHs (HAIIPHMEP, HHTEPAKTUBHAS JEKIHs, paboTa B MaJIbIX IPYIIIAX, METOABI MOSTOBOTO IITYPMA i T.1.),
CHOCOOCTBYIOIINE Pa3BUTHIO y 00YYaIOIINXCSl HABBIKOB KOMAaHAHOW pabOThl, MEXKIMYHOCTHON KOMMYHHUKAIIMH, IPHHATHS PEICHUH, TUAEPCKUX KaueCTB.

® HauMeHOBaHHE TEMbI (pa3zmena) O6epercs u3 pabouei MporpaMMbl TUCIUIUINHBL

* OLEHOYHOE CPEICTBO JOIDKHO BHIGUPATECS C yUETOM 3aILIAHHPOBAHHBIX PE3yIbTATOB OCBOCHHUS TUCIIHILIHHEI, HAPUMED:

«3HaTh» — cobecefoBaHME, KOJTIOKBHYM, TECT. ..

«YMeTb», «BraneTs» — MHAMBUAYaJIbHBINA UM IPYIIIOBOM POEKT, KeHc-3a1aua, 1enoBast

(poneBast) urpa, noptdonmo. ..



METOZOB aHAJINTUYECKOH 10. Psagpl.
T€OMETPHUH, JIMHEHHOU
anreOpsl 1 MAaTEMaTHYECKOTO
aHaJIn3a.




ba30BbIi1 ypOBEHb

OIIK-1.1. CtyneHT ycBOMII

OCHOBHOE CoZiepKaHue
Marepuaiga AUCHUILUINHBI, HO
uMeeT IpoOJIEMBI B

ycBoeHUU MaTepuaia. meer
HECUCTEMAaTU3UPOBAHHBIC
3HAHUS 00 OCHOBax
MaTEMaTHKH.

JIekMoHHEIE u
MPaKTUYECKHE 3aHATHA,
caMOCTOsITeNIbHas ~ paboTa

00yyJaromuxcs, MoJroToBKa
U clada TPOMEKYTOYHOU
aTTeCTaIHH.

N

ISk

KomiuiekcHsle yncia.
Martpuisl U OIpeaCIIUTENHN.

Cucremsl JIMHEHNHBIX
aNre0pandecKux
YpaBHEHUI.

ONEMEHTBI MaTpPUYHOTO
aHasm3a.

AHanMTUYeCKasi TeOMETPHSL.
Teopus npenenos.
Huddepenmnmansuoe
MCUHUCIIEHUE byHKIUN
OJIHOU ITEPEMEHHOM.
WuTerpanbHoe UCUUCTICHHE

byHKIIUN OJTHOM
MePEMEHHOM.
OyHKIMU HECKOJIBbKHUX
MIEPEMEHHBIX.

10. Panel.

Tekymuii KOHTpOJIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
pa3HOYpOBHEBbIE

3aJJaHMU4.




Cpennuii ypoBeHb

OIIK-1.1. CtyaeHT ciocoOeH
CaMOCTOSITEIHLHO BEIAEIATH
IJIaBHBIE MTOJI0KEHUS B
U3YYCHHOM MaTepuae.
3HaeT OCHOBBI MATEMATHUKH.

JIekMoHHEIE u
MPaKTHYECKHE 3aHATHA,
paboTa B MaibIX rpymnmnax,
MHTEPaKTUBHAS JEKIus,
JIMCKYCCHS,
caMmocrosATelbHas ~ paboTta

00yyaromuxcsi, TOAroTOBKa
U clada INpPOMEKYTOUYHOU
aTTeCTalHH.

N

o

KomiuiekcHsle yncia.
Martpuisl 1 OIIpeIeITUTENN.

Cucremsl JIMHEHNHBIX
aNre0pandecKux
YpaBHEHUI.

ONEMEHTBI MaTpPUYHOTO
aHasm3a.

AHanMTUYeCKasi TeOMETPHSL.
Teopus npenenos.
Huddepenmnmansuoe
MCUHUCIIEHUE byHKIUN
OJIHOW ITIEPEMEHHOM.
WuTerpanbHoe UCUUCTICHHE

byHKIIUN OJTHOM
MePEMEHHOM.
OyHKIMU HECKOJIBbKHUX
MIEPEMEHHBIX.

10. Panel.

Tekymuii KOHTpOJIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
pa3HOYpOBHEBbIE

3aJJaHMU4.




BsIcokuii ypoBeHb

OIIK-1.1. CtyzaeHT 3Haer,
ITOHHUMACT, BBIACIISICT
IJ1aBHEIE MTOJIOKEHHUS B
M3YyYEHHOM MaTepuale u
CIoCco0€eH JaTh KPaTKYHo
XapaKTEPUCTUKY OCHOBHBIM
UM ITPOPabOTaHHOTO
MaTepuaia JUCIUTUTHHEL.
3HaeT OCHOBBI MAaTEMATHKH.
[Toka3siBaer riryookoe
3HaHWE U IIOHUMAaHHE IIO
M3y9aeMbIM TeMaM.

JIekMoHHEIE u

MMPAKTUYICCKUC 3aHATHA,
paboTa B MaJlbIX IpyIIax,
HHTCPAKTUBHAsA JICKL A,
JIACKYCCHS,
caMmocrosATelbHas ~ paboTta

00yyaromuxcsi, TOAroTOBKa
U clada INpPOMEKYTOUYHOU
aTTeCTalHH.

1. KoMmIuieKkcHbIE YuCIa.

2. Marpuisl U OIPECIIUTENH.

3. Cucremsl JIMHEHNHBIX
aNre0pandecKux
YpaBHEHUI.

4. DneMeHTbI MaTPHUYHOTO
aHayu3a.

5. AHanuTH4ecKas reoMeTpHsl.

6. Teopus npenenos.

7. JduddepenumnansHoe
UCYHCITIEHUE byHKIUN
OJIHOW ITIEPEMEHHOM.

8. MHTerpanbHOE HCUUCIEHUE
byHKIIUN OJTHOM
MePEMEHHOM.

9. ®yHKUUHU HECKOJIBKHAX
MIEPEMEHHBIX.

10. Psanpr

Tekymuii KOHTpOJIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
pa3HOYpOBHEBbIE

3aJJaHMU4.

Ymeem




ba30BbIi1 ypOBEHb

OIIK-1.2. Crynenr
UCIIBITHIBACT 3aTPYJHEHUS B
XOJI€ PEIICHUs] CTaHIAPTHBIX
po(heCCHOHANBHBIX 3a7a4 C
MIPUMEHEHUEM
€CTECTBEHHOHAYUYHBIX
3HAHUM, METOJ0B
AHAINTUYECKOM T'€OMETpPHH,
JUHENHOU anreOpbl u
MaTEeMaTUYECKOTr0 aHau3a.

JIekMoHHEIE u
MPaKTHYECKHE 3aHATHA,
paboTa B MaibIX rpymnmnax,
MHTEPaKTUBHAS JEKIus,
JIMCKYCCHS,
caMmocrosATelbHas ~ paboTta

00yyaromuxcsi, TOAroTOBKa
U clada INpPOMEKYTOUYHOU
aTTeCTalHH.

N

ISk

KomiuiekcHsle yncia.
Martpuisl U OIpeaCIIUTENHN.

Cucremsl JIMHEHNHBIX
aNre0pandecKux
YpaBHEHUI.

ONEMEHTBI MaTpPUYHOTO
aHasm3a.

AHanMTUYeCKasi TeOMETPHSL.
Teopus npenenos.
Huddepenmnmansuoe
MCUHUCIIEHUE byHKIUN
OJIHOW ITIEPEMEHHOM.
WuTerpanbHoe UCUUCTICHHE

byHKIIUN OJTHOM
MePEMEHHOM.
OyHKIMU HECKOJIBbKHUX
MIEPEMEHHBIX.

10. Panel.

Tekymuii KOHTpOJIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
pa3HOYpOBHEBbIE

3aJJaHMU4.




Cpennuii ypoBeHb

OIIK-1.2. CtyaeHT ymeeT 1o
o0pasily pemarb
CTaH/IapTHbIE
npodeccuoHaIbHBIE 3a7a4uH C
MIPUMEHEHUEM
€CTECTBEHHOHAYYHbIX
3HAHUM, METOJIOB
AQHAJIMTUYECKON T€OMETPUH,
JUHEHHOHN anreOpsl U
MaTeMaTUYECKOT0 aHAIU3a.

JIekMoHHEIE u
MPaKTHYECKHE 3aHATHA,
paboTa B MaibIX rpymnmnax,
MHTEPaKTUBHAS JEKIus,
JIMCKYCCHS,
caMmocrosATelbHas ~ paboTta

00yyaromuxcsi, TOAroTOBKa
U clada INpPOMEKYTOUYHOU
aTTeCTalHH.

N

o

KomiuiekcHsle yncia.
Martpuisl U OIpeaCIIUTENHN.

Cucremsl JIMHEHNHBIX
aNre0pandecKux
YpaBHEHUI.

ONEMEHTBI MaTpPUYHOTO
aHasm3a.

AHanMTUYeCKasi TeOMETPHSL.
Teopus npenenos.
Huddepenmnmansuoe
MCUHUCIIEHUE byHKIUN
OJIHOW ITIEPEMEHHOM.
WuTerpanbHoe UCUUCTICHHE

byHKIIUN OJTHOM
MePEMEHHOM.
OyHKIMU HECKOJIBbKHUX
MIEPEMEHHBIX.

10. Panel.

Tekymuii KOHTpOJIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
pa3HOYpOBHEBbIE

3aJJaHMU4.




BsIcokuii ypoBeHb

OIIK-1.2. CryaeHt ymeer
pelarb CTaH/IapTHbHIC
npodeccuoHanbHbIe 3aJauu
c MIPUMEHEHUEM
€CTECTBEHHOHAYYHbIX
3HAHWH, METOJIOB
AQHATUTUYECKON TEOMETpPUH,
JIMHENHOU anreOpbl 51
MaTeMaTUYECKOTO aHau3a.

JIekMoHHEIE u

MMPAKTUYICCKUC 3aHATHA,
paboTa B MaJlbIX IpyIIax,
HHTCPAKTUBHAsA JICKL A,
JIACKYCCHS,
caMmocrosATelbHas ~ paboTta

00yyaromuxcsi, TOAroTOBKa
U clada INpPOMEKYTOUYHOU
aTTeCTalHH.

1. KoMmIuieKkcHbIE YuCIa.

2. Marpuisl U OIPECIIUTENH.

3. Cucremsl JIMHEHNHBIX
aNre0pandecKux
YpaBHEHUI.

4. DneMeHTbI MaTPHUYHOTO
aHayu3a.

5. AHanuTH4ecKas reoMeTpHsl.

6. Teopus npenenos.

7. JduddepenumnansHoe
UCYHCITIEHUE byHKIUN
OJIHOW ITIEPEMEHHOM.

8. MurerpanbHOE HCUYUCIEHUE
byHKIIUN OJTHOM
MePEMEHHOM.

9. ®yHKUUHU HECKOJIBKHAX
MIEPEMEHHBIX.

10. Psanpr

Tekymuii KOHTpOJIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
pa3HOYpOBHEBbIE

3aJJaHMU4.

Braoeem




ba30BbIi1 ypOBEHb

OIIK-1.3. CrygeHT Biaaeet
OCHOBHBIMH HaBBIKAMU
TEOPETHYECKOTO "
MPaKTUYECKOr0 MPUMEHEHUS
METOJIOB aHAJINTUYECKOH
T€OMETPHH, JIMHENHOU
anreOpsl ¥ MAaTEMaTHYECKOTO
aHanms3a.

JIekMoHHEIE u
MPaKTHYECKHE 3aHATHA,
paboTa B MaibIX rpymnmnax,
MHTEPaKTUBHAS JEKIus,
JIMCKYCCHS,
caMmocrosATelbHas ~ paboTta

00yyaromuxcsi, TOAroTOBKa
U clada INpPOMEKYTOUYHOU
aTTeCTalHH.

N

o

KomiuiekcHsle yncia.
Martpuisl U OIpeaCIIUTENHN.

Cucremsl JIMHEHNHBIX
aNre0pandecKux
YpaBHEHUI.

ONEMEHTBI MaTpPUYHOTO
aHasm3a.

AHanMTUYeCKasi TeOMETPHSL.
Teopus npenenos.
Huddepenmnmansuoe
MCUHUCIIEHUE byHKIUN
OJIHOW ITIEPEMEHHOM.
WuTerpanbHoe UCUUCTICHHE

byHKIIUN OJTHOM
MePEMEHHOM.
OyHKIMU HECKOJIBbKHUX
MIEPEMEHHBIX.

10. Panel.

Tekymuii KOHTpOJIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
pa3HOYpOBHEBbIE

3aJJaHMU4.




Cpennuii ypoBeHb

OIIK-1.3. CrygeHT Biaaeet
3HAHUSIMU BCETO M3yYEHHOTO
Marepuara, BJIaJICET
HaBBIKAMH TEOPETHUUYECKOTO U
MPAKTUYECKOr0 MPUMEHEHUS
METOJ0B AHAIIUTUYECKOU
TEOMETPUH, JIMHEUHOU
anreOpbl 1 MATEMaTUIECKOTO
aHanu3a.

JIekMoHHEIE u

MMPAKTUYICCKUC 3aHATHA,
paboTa B MaJlbIX IpyIIax,
HHTCPAKTUBHAsA JICKL A,
JIACKYCCHS,
caMmocrosATelbHas ~ paboTta

00yyaromuxcsi, TOAroTOBKa
U clada INpPOMEKYTOUYHOU
aTTeCTalHH.

N

o

KomiuiekcHsle yncia.
Martpuisl U OIpeaCIIUTENHN.

Cucremsl JIMHEHNHBIX
aNre0pandecKux
YpaBHEHUI.

ONEMEHTBI MaTpPUYHOTO
aHasm3a.

AHanMTUYeCKasi TeOMETPHSL.
Teopus npenenos.
Huddepenmnmansuoe
MCUHUCIIEHUE byHKIUN
OJIHOW ITIEPEMEHHOM.
WuTerpanbHoe UCUUCTICHHE

byHKIIUN OJTHOM
MePEMEHHOM.
OyHKIMU HECKOJIBbKHUX
MIEPEMEHHBIX.

10. Paner.

Tekymuii KOHTpOJIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
pa3HOYpOBHEBbIE

3aJJaHMU4.




Bricokuii ypoBeHb

OIIK-2.3. CtyaeHT BnaaeeT
KOHIICTITyaIbHO-
MOHSITUMHBIM aIapaTom,
HAYYHBIM SI3BIKOM U
TEPMHUHOJIOTUEH
npodeCCHOHATBEHON
JEeSITeTbHOCTH.

CryneHT BiajieeT HaBbIKaMU
TEOPETUYECKOT0 U
MPAKTUIECKOTO IPUMCHEHUS
METOJIOB aHATTUTHYECKON
r€OMETPHUH, TUHEHHOMN
anreOpbl 1 MAaTEMaTUYECKOTO
aHaJM3a.

JIekMoHHEIE u

MMPAKTUYICCKUC 3aHATHA,
paboTa B MaJlbIX IpyIIax,
HHTCPAKTUBHAsA JICKL A,
JIACKYCCHS,
caMmocrosATelbHas ~ paboTta

00yyaromuxcsi, TOAroTOBKa
U clada INpPOMEKYTOUYHOU
aTTeCTalHH.

N

o

KomiuiekcHsle yncia.
Martpuisl U OIpeaCIIUTENHN.

Cucremsl JIMHEHNHBIX
aNre0pandecKux
YpaBHEHUI.

ONEMEHTBI MaTpPUYHOTO
aHasm3a.

AHanMTUYeCKasi TeOMETPHSL.
Teopus npenenos.
Huddepenmnmansuoe
MCUHUCIIEHUE byHKIUN
OJIHOW ITIEPEMEHHOM.
WuTerpanbHoe UCUUCTICHHE

byHKIIUN OJTHOM
MePEMEHHOM.
OyHKIMU HECKOJIBbKHUX
MIEPEMEHHBIX.

10. Paner.

Tekymuii KOHTpOJIb —
YCTHBIN ompoc,
TECTUPOBAHUE u
pa3HOYpOBHEBbIE

3aJJaHMU4.




1. MeToanyeckue MaTepuaJibl, ONpeaeJsaonue Nnpoueaypbl

OlICHUBAaHUHA PE3YyJIbTAaTOB oﬁyqenml

3ananus B popMe yCTHOTO0 onpoca:

Y CTHBIH ONPOC UCTIONB3YETCS I TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH 00yUYaIOIIMXCs 110
JUCIUIIMHE B Ka4eCTBE MMPOBEPKU PE3yIbTATOB OCBOCHUS MaTepuana. Kaxaomy cTyaeHTy
BBIJIA€TCSl CBOM COOCTBEHHBIH, Y3KO ChOPMYIMPOBaHHBIN Bonpoc. OTBET 10JKEH ObITh YeTKUM
U KpaTKUM, COJIep KallliM BCE OCHOBHBIEC XapaKTEPUCTUKH OIMCHIBAEMOro MOHSTUS. B cBOEM
OTBETE CTYJEHT JI0JKEH I0Ka3aTh YMEHUS IPOCIIEKUBATh IPUUNHHO-CIIEICTBEHHBIE CBSI3U U
HaBBIKU PacCyKJIEHHUH U J0Ka3aTeJIbCTBA.

3aganus B popMe TeCTHPOBAHUSA

Tect npeacrasiseTr co60ii KOHTPOIBHOE MEPONPUATHE 110 Y4eOHOMY MaTepHaly KakKaoH
TeMbl (pa3zena) AMCUUIUINHBL, COCTOSAIIEE B BBIIIOJHEHUH 00yYarOIUMCS CUCTEMBbI
CTaHJApTU3UPOBAHHBIX 33JaHUH, KOTOPast O3BOJIIET aBTOMATU3UPOBATh MIPOLIEYPY U3MEPEHHUS
YPOBHSI 3HAHUH U yMEHUI 00y4aroierocs.

TGCTI/IpOBaHI/Ie ABJACTCA CPEACTBOM TCKYIICTO KOHTPOJIA YCIICBACMOCTHU 06y11a1011114xc;1
IO JUCHUINIIMHE U MOXKET BKJIIIOYAaTh B cebs CJICAYIOIUC TUIIBL 3aJIaHUM: 3aJIaHHC C
CAUMHCTBCHHBIM BI)IGOpOM OTBCTA U3 NPCJIOKCHHBIX BApUAaHTOB, 3aIaHUC HA OIIPCACIICHUC
BCPHBIX U HCBCPHBIX CYDKHGHI/Iﬁ; 3aJaHUC C MHOKCCTBCHHBIM BBI60pOM OTBCTOB.

B KaXXJ10M 3aJJaHUH H€06XOI[I/IMO BI)I6paTI) BCC IMMPAaBUJIbHBIC OTBCTHI.

KonTposbnas padora

CpGI[CTBO IMPOBEPKHU YMCHI/II\/JI MPUMCHATH MMOJIYYCHHBIC 3HAHWA JJIA pCHICHUA 3aaa4
OMPCACIICHHOI'O THUIIA I10 TCME WJIN Pa3aciTy

DK3aMeH

CpencTBo, MO3BOJISIONIEE OLIEHUTh 3HAHNS, YMEHHS, HABBIKH 00YyJaromerocs o y4eOHoi
JUCLUIUINHE U ONPEJEIIUTh YPOBEHb OCBOCHUSI KOMIIETCHIIUH.



2. MarepuaJbl /151 IPOBeeHUs] TEKYILEro KOHTPOJIS ¥ MPOMEKYTOYHOI
aTrecTauuu

3aganusi B popme yCTHOIO Onpoca

Cemectp 1

Pa3zgen 1. KommiekcHbie yuca.

1)
2)
3)
4)
5)
6)
7)
8)
9)

UTo Ha3bIBaCTCS KOMIUJICKCHBIM YHCIIOM?

Kak n300pa3uTh KOMIUJIEKCHOE YHCIIO HA TJIOCKOCTHU?

3anumuTe KOMIICKCHOE YHCIIO B aredpandeckoii hopme.

3anuiuTe KOMIJIEKCHOE YHCIIO B TPUTOHOMETpUYECKOM popme.

3anumuTe KOMIICKCHOE YHCIIO B TIOKa3aTEIbHON Gopme.

Kak onpenensiercs cymMma U pa3HOCTh KOMIUIEKCHBIX YHCen?

Kak onpenensercs npousBeeHUE IBYX KOMIUIEKCHBIX Yncen?

Kak onpenensieTcss 4acTHOE KOMILIEKCHBIX JBYX YHCET?

3anumute Gopmyny MyaBpa Uil BO3BEIEHUS KOMIUIEKCHBIX YHCEN B HATYpaJbHYIO
CTETCHb.

10) Banummre Gopmyiy A N pa3IMyYHBIX 3HAYCHUI KOPHS N-Oif CTENEHU U3 KOMIUIEKCHOTO

qucia.

Paznen 2. MaTpuubl ¥ onpeaeuTesu.

1)
2)
3)
4)
5)
6)
7)
8)
9)

Uto Ha3bIBaeTCSI MATPHUIIEH?

JIuHeliHbIe Onepanuy HaJl MaTPULIAMH U UX CBOWCTBA.

Jaiite onpeneneHne NpoU3BEACHNSI MaTPUIL U ONTULINTE CBOMCTBA TPOU3BEICHHUS.
Kakwue snemenTapHble npeoOpa3zoBaHUs MaTPUI] Bbl 3HaeTe?

Packpoiite NoHATHE ONIPENETUTENS BTOPOT0, TPETHErO U N-TO MOPSIIKA.
Ilepeuncinre Bce CBOMCTBA ONPEACIIUTENEH.

Yro HazbiBaeTCst 0A3UCHBIM MUHOPOM?

Uro Takoe paHT MaTpUIlbl?

Haiite onpeneneHre oOpaTHOW MaTpPULIBL.

10) Uro Takoe MaTpUYHOE YPaBHEHHE M B KAKOM BHJIC UCKATh €r0 pelieHue?

Pa3nen 3. Cucrembl THHEHHBIX ajredopandecknx ypasaenuii (CJIAY).

1)
2)
3)
4)
5)
6)
7)
8)

Urto nazeiBaercs CJIAY u e€ pemiennem?

[Tpu xakom ycnoBuu CJIAY coBmectHa (Teopema Kponekepa-Kanemnmm)?
[Tpu kaxom ycnoBuu u Kak peminth CJIAY ¢ nmomotpsio 00paTHON MaTpHIlbI?
[Tpu xakom ycioBun u kak pemutbh CJIAY ¢ momompro hopmyn Kpamepa?
Yro Takoe onHOpoAHbIE U HeonHOpoAHbIE CIIAY?

Jatb nonstue pynnamentanbHoi cucreme pemenuii CJIAY.

B gewm 3akmouaercs meton ["aycca s pemenns CJIAY?

ITpu kakom ycnoBuu CJIAY umeeT MHOXKECTBO pELICHUN?



9) Yro takoe oodiee pemieaue CJIAY?
10) Yro Takoe uactHoe pemenue CJIAY?

Pa3znen 4. J1eMeHTDI MAaTPUYIHOT0 aHaJIu3a.

1) Yro Ha3bIBaeTCSI CBOOOTHBIM BEKTOPOM?

2) JluneiiHble onepanyy HaJl BEKTOpPAMU M UX CBOMCTBA.

3) Uro Takoe pa3yioxKeHue BEKTOpa o opTam?

4) JlaTh NOHSATHE CKAJSIPHOTO MTPOM3BEIICHHS BEKTOPOB U OIKCATh €r0 CBOWCTBA.

5) /[laTh noHsATHE BEKTOPHOT'O IPOU3BEIICHUS BEKTOPOB H OIKCATh €r0 CBOICTBA.

6) /laTh noHATHE CMEIIAHHOTO IPOM3BEICHHS BEKTOPOB U OIHCATH €r0 CBOMCTBA.

7) KakoBo ycioBHe epreHANKYIIPHOCTH ABYX BEKTOPOB?

8) KaxoBo ycioBUE KOJUIMHEAPHOCTH JIBYX BEKTOPOB?

9) KaxoBo yci0BHE KOMIUIAHAPHOCTH TPEX BEKTOPOB?

10) Kak ¢ moMoIIbi0 CMEIIaHHOTO IIPOU3BEICHUS BEKTOPOB HATH 00beM Hapasliesenue/ia u
TPEYrOJIbHON UPAMMU/IbI, TOCTPOCHHBIX HA 3TUX BEKTOpax?

Pa3nen 5. AHajuTHYecKasi reOMeTpHsl.

1) Yro Takoe npsMOYroiibHas CHCTEMa KOOPAUHAT?

2) Uemy paBHO pacCTOSIHUE MEX/Y IByMsl TOYKaMH Ha IJIOCKOCTH?

3) Kak HaiiTh KOOpAMHATHI TOYKH, JIEJIAIICH B 33JlaHHOM OTHOILICHUH A oTpe3ok AB, eciu
M3BECTHBI KOOP/IMHATHI €0 KOHIIOB?

4) Yro Takoe MoJsipHas CHCTeMa KOOPIHHAT?

5) Jlaiite onpeneneHne ypaBHECHUS JTMHHH.

6) 3amuinuTe ypaBHEHHE OKPYKHOCTH C IICHTPOM B IAHHOW TOUKe U paanycom R.

7) 3anummre pa3uyHbIe BUIbI YPAaBHEHU MPSIMON Ha IJIOCKOCTH.

8) CodopmynupyiiTe ycaoBuUs MapaUIeIbHOCTH U MEPICHUKYIIIPHOCTH JIBYX TPSMbBIX HA
IUIOCKOCTH.

9) 3anwmmmTe pa3IUYHbIC BUIbI YPABHEHU TNIOCKOCTH B IIPOCTPAHCTBE.

10) Uemy paBeH yroi MEKAy JBYMS IUIOCKOCTSIMH, 33 JAHHBIMU CBOMMH OOIIIMMH YPaBHEHUSIMH?

11) KakoBbI yCIIOBHS TAPAJUICIIBHOCTH U MEPIICHIUKYIIIPHOCTH JIBYX IJIOCKOCTEH?

12) Yemy paBHO pacCTOSIHUE OT JAHHOM TOYKH JI0 JaHHOU IJIOCKOCTH?

13) 3amummTe pa3IuvHbIC BUIBI YPABHEHHI MPSIMON B IPOCTPAHCTBE.

14) Yemy paBeH yros MEXIy JBYMsI IPSIMBIMHU B IIPOCTPAHCTBE?

15) BanummTe ycinoBus apauIebHOCTH, IEPIIECHIUKYIIPHOCTH U KOMIUIAHAPHOCTH JIBYX
IPSIMBIX B IIPOCTPAHCTBE.

16) Uemy paBHa BelIMUMHA YIiIa MKy IPSMOHN M TUIOCKOCTBIO?

17) 3anummTe ycioBus MapauieIbHOCTH, TEPIICHANKYISIPHOCTH MPSIMOU M TUNIOCKOCTH.

18) 3anummTe ycioBue, MPH KOTOPOM TpsiMast JISKUT B TUNIOCKOCTH.

Cemectp 2

Paznen 6. MaTtemaTnyeckuii ananu3. [lpeaen u HenpepbIBHOCTH PyHKIMH.



1)
2)
3)
4)
5)
6)
7)
8)
9)

Jla¥iTe onpezeseHye YucaoBOU MOCIEN0BATEIbHOCTH.

HazoBuTe BUIBI YUCIIOBEIX OCJIEIOBATEILHOCTEN.

[aiite onpeneneHue npeaena YucIOBOM NOCAEA0BATENBHOCTH.

Jaiite onpenenenue npezena GyHKIUU B TOUKE U B OECKOHEUHOCTH.

Ilepeuncnute CBOMCTBA MPEILIIOB.

JatiTe onpeaesieHre 0ECKOHEUHO MaJIOH M OECKOHEUHO OOJIBIION (DYHKIIUU.
CdopmynupyiiTe CBSI3b MEKTYy OECKOHEYHO MATBIMU M OECKOHEYHO OOJIBITUMH BETUINHAMI.
JaiiTe onpesieieHre HEMPEPHIBHOM (DYHKITUU B TOUKE.

ChopmynupyiiTe kKacCuPUKAIUIO TOUYCK pa3phiBa.

10) 3anumuTe NepBbI ¥ BTOPO 3aMeYaTeIbHbIC TPEICIBL.

1)
2)
3)
4)
5)
6)
7)
8)

9)

Paznen 6. MatemaTnueckuii anaau3. AuddepeHunaibHoe HCHHCIEHHE.
Jaiite onpeneneHre NPOU3BOTHON (YHKIIHH.

Cdhopmynupyiite reoMeTpUYECKH U MEXaHUYECKUI CMBICIT IIPOU3BOIHOM.
[Iepeuncnure ocHOBHBIE ITpaBWiIa AU PepeHIPOBAHUS.

3anumure TabaUIy IPOU3BOAHBIX OT OCHOBHBIX IEMEHTAPHBIX (DYHKLUI.

Uro takoe quddepenman GyHkuun?

CdhopmynupyiiTe reoMeTpHUYECKHII CMBICI U CBOICTBA Mn(depeHnmana.
Cdhopmynupyiite Teopemy o cpenHem, npasuio Jlonurans u popmyny Teitnopa.
ChopmynupyiiTe HEOOXOIMMOE YCIOBHE M BCE pa3jM4YHbIC JOCTATOYHBIC YCJIOBHUSA
9KCTpeMyMa (QYHKIHUU B TOUKE.

Kak onpenensercst BBITYKIOCTh, BOTHYTOCTb U TOUKH Ieperuda GpyHkuun?

10) BanumuTe pa3aHYHbIC BUIBI ACHMIITOT.

1)
2)
3)
4)
5)
6)
7)
8)
9)

Paznen 6. MatemaTuveckuii anajin3. UHTerpajabHoe ucHUCIeHHE.

Uro Ha3pIBaeTCs NEPBOOOPA3HON U HEONpeAeIEHHBIM HHTErPaIoM?

[lepeuncnrutTe OCHOBHBIE CBOMCTBA HEONPEIETIEHHOTO UHTETpaJIa.

3anuiuTe TabNIUIly MPOCTEHIIINX UHTETPATIOB.

B uewm 3akrouaeTcst METO/I MOJCTAHOBKU MPU MHTETPUPOBAHUH?

B yem 3akirogaercs MeTol MHTETPUPOBAHUS TI0 YaCTAM?

Kax M0XHO pa3ioKuTh palioOHAILHYIO P00k HA CYMMY IIPOCTEUIINX ApoOei?

[aiiTe onpenenenye onpeaeseHHOro HHTerpaia.

CdopmynupyiiTe cBOICTBa onpeieieHHOro nHTerpana u gopmyny Herotona-JleliGHuia.
Urto Takoe HeCOOCTBEHHBIC MHTETpalTbl 1 1 2 poa?

10) Kakue npuiioxeHus OnpeieieHHOro0 HHTerpaa Bl 3HaeTe?

Cemectp 3

ook w

Paznen 7. ®yHKIUM HECKOJIbKHX MepeMeHHbIX.

Jaiite onpenenenne GyHKINHU IBYX NepeMEHHBIX. UTo siBisieTcs rpadukom Takoil pyHKumn?
Jaifte nonsitue npenena GyHKIMHN IBYX epeMEHHBIX B Touke. [lepeuncnure cBolicTBa
IIPEEIIOB.

Jaiite onpenenenue HeNpepbIBHOW (QYHKIIUHU IBYX IEPEMEHHBIX B TOUKE.

[Tepeuncnure cBoiicTBa HENPEPHIBHBIX (PYHKLUH IBYX MEPEMEHHBIX.

[aiiTe onpesenenyie 4aCTHBIX POU3BO/IHBIX.

Haiite onpenenenue nuddepenpana QyHKIUN IBYX EPEMEHHBIX.



©o

10.

1)

2)
3)
4)

5)
6)
7)
8)
9)

3anummte Gopmyssl s 1uddepeHITUPOBaHUS CIIOKHBIX M HEIBHBIX (DYHKIIMH JBYX
NepEeMEHHBIX.

JlaiiTe onpeeneHue 4aCTHBIX MPOU3BOIHBIX U U (HEePEHITNATOB BBICIINX TOPSIIKOB.
CdhopmynupyiiTe HECOOXOIUMBIE YCIIOBHSI SKCTPEMyMa.

CdopmynupyiiTe 1oCTaTOUHBIC YCIOBUS 3KCTPEMyMa.

Paszngea 8. Paakl.

Hatite onpeaenenne ynucioBoro psaaa. ChopMynupyiTe HEOOX0UMbBINA TPU3HAK CXOIUMOCTH
YHUCIIOBOTO psfa.

[Tepeuncnure 1OCTaTOYHBIC MPU3HAKH CXOUMOCTH 3HAKOIOCTOSHHBIX PSIIOB.
Chopmynupyiite nmpusHak JIeHOHUIA 17151 3HAKOUYEPETYIOIMIUXCS PSIJIOB.

JaiiTe moHsTre aOCOIIOTHON U YCJIOBHOM CXOIMMOCTH YUCIIOBBIX psioB. [lepeunciure
CBOMCTBA a0COTIOTHO CXOJISAIIUXCS PSIOB.

Uro takoe (yHKIIMOHATBHBIN psin?

Kak onpenensiercst 0061acTh CXOAUMOCTH psia?

Uto Takoe cTeneHHou psi?

Cdopmynupyiite TeopeMmy AOeIs AJis CTSIICHHBIX PSJIOB.

Kak onpenensercs nHTepBal U paglnyc CXOAUMOCTH CTEIEHHOTO psiia?

Uro Takoe psg Teitnopa?

Kontponupyembie komnetenmu: OTIK-1.
Oyenka KomMnemeHyuil 0Cywecmensemcs 8 coomsemcmaeuu ¢ maoauyet 4.

TecTOBBIC 3a1aHUSA

Cemectp 1

all a12 a13
ITo mpaBuily TPEYrONILHUKA (8, &, 8y3|=
8 8y g

Ay 8y 83+ Ay "8y, Q3 — 8y " 8y3 8y T A5 18y, "3 — 8y "y, g3 T8y Ayt Ay
Ay 8y, 833 — 8y "83, "3+ 8, " 8y3° 83 — 838y, "853+ Ay " Ay, Qg3 — gy " 8y3 -3y

Ay 8y 83+ Ay "Ag, A3 T8y, 8y "8y — Ay 18y, "3~ 8y "8y, g3 85 " 8y3 0y,



o O O O

o O O O

Ay @yt Qg3 — 8y 8y, 83— 8y, "8y g + g,y " Ay3 T8y, 78y, " 8g3 T35, "y 7 Qg

Munopom MijanemenTa ajj orpeaeuTelis TPETHEro MOPsAKa Ha3bIBACTCSI ONPECTUTEb
BTOPOTO TIOPS/IKA, IOTYYAIONIUICS U3 JAHHOTO ONPEICTHTEIS

BBIYEPKHBAHUEM JIFOOOH CTPOKH H CTOJIONA, B KOTOPOM CTOUT JAHHBIN 3JICMEHT
BBIUEPKHBAHUEM CTPOKHU, B KOTOPOW CTOMT JaHHBIN 3JIEMEHT U JIF0OOTO CTOJI0Ia
BBIYCPKUBAHHUEM JIFO0O0H CTPOKH M JIIOOOTO CTOJI0Ia

BBIYCPKHBAHUEM CTPOKHU U CTOJ'I6Ha, Ha NCPECCUCHUHU KOTOPBIX CTOUT I[aHHBIfI DJIEMCHT

Jis anemMenTa aij OIpeAeTUTENs TPETHEro Mops/IKa anredpanieckoe JONOTHEHNUE 3TOTO

sneMenTa A =
-1"-M,
-1)7-M,
(-1)"-M,
(-1) - M,

all a12 a13

ITo Teopeme Jlamnaca |a,, a,, ay,|=
A Ay Ay

a; - Aptay, Ayt Agz - A33

apy - A12 +a,- A23 +a3- A32

a; - All +a,- A12 +a;- A13

a;- A11 +a,- A22 +a;- Ass

4 5
Omnpenenurens , _qPaBeH
-2
22
-22
2

123
Omnpenenurens |2 1 2 paBeH

321
8
-8
6



o -6

g Ompenenutens paBeH HyIIO, eCIA
O DJIEMEHTHI KaKOH—HUOY/Ib CTPOKH ONPEACTUTENS PABHBI SJIEMEHTaM KaKOT0-HUOY/Ab CTOJIONA

O DIIEMEHTHI OJTHOW CTPOKH (CTOJIOIa) OTIPEICITUTENS COOTBETCTBEHHO PaBHBI dJIEMEHTaM
JIPYroi CTpoKH (CTOJIONA)

AJIEMEHTBI KaKUX-HUOYAb CTPOK IPONOPIHUOHAIIBHBI

O

JJICMCHTBI KaKI/IX'HI/I6y,I[B CTOJ'I6I_[OB IIpONIOpHUHOHAIIbHBI

OHpe,I[CJ'II/ITCJ'IB HE UBMCHUTCSA, €CIIN
NEepeCTaBUThL MECTAMH ABC CTPOKU

9

@)

O IEPECTAaBUTh MECCTAMH JIBa CTOJ'I6LIa

O CTPOKH OIIPEACTIUTEIIA 3aMCHUTD CTOJ'I6I_[aMI/I, a CTOJ'I6HBI - COOTBETCTBYHOIIMMHU CTPOKaMHU
@)

MOJIEIUTDh AIEMEHThI KaKOW-HUOY/b CTPOKH (CTOJI0Ia) HA UX OOIIMH JeTUTETh

10. OmpenenuTens TpEyroabHOr0 BUIA PaBEH
MIPOU3BEICHHUIO DJIIEMEHTOB TJIABHOM TUaroHaIu

o
O CyMME 3JIEMEHTOB IJIaBHOM JTuaroHaiu

O TPOM3BEACHUIO JIEMEHTOB TOOOYHOH THAroHaIIN
o

CYMMC 3JICMCHTOB MoOOYHOM JuaroHaain

11. Marpuiia Ha3bIBa€TCs KBaAPaTHOM, €CIIN

YHUCJIO €€ CTPOK MEHBIIIE YUCia CTOJIOIOB

YHCIIO €€ CTPOK PaBHO YUCITY CTOJIOIOB

YHCIIO CTPOK OOJIBIIIE YUCIIA CTOIOIOB

BCE€ AJIEMEHTHI IIaBHOW IMArOHaIu HYJIU

12. Ecnu Bce HemaroHabHbBIE AJIEMEHTBI KBaAPATHON MaTPHUILIBI PABHBI HYJIIO, TO MaTpULIA
Ha3bIBaCTCS

HYJIEBOI

€ IMHUYHOMN

JIMaroHaTbHOM

BBIPOKIEHHOMN

13. Ecnu y nnaronansHON MaTpHUIlbl BCE TUArOHAJIBHBIC AJIEMEHTHI PaBHbBI €UHHUIIE, TO MATPULIA
Ha3bIBACTCS

HYJIEBOI

SIMHUYHOMN

JUaroHajabHOU

o O O O

BBIPOKJIEHHOMN

14. ManI/II_Ia J000r0 pasMepa, BCC 3JICMCHTBI KOTOPOU PaBHBI HYJIO, HA3bIBACTCA



HYJIEBOM
€ IUHUYHOMN

IUaroHajabHOU

o O O O

BBIPOKJICHHOM
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17. Marpuiia A HasbIBaeTCS OGPATHOH 110 OTHOIICHUIO K KBAJPATHOI MaTpHIle A, eCly IIpu
YMHOXXEHHUH 3TOM MaTpHIIbl Ha JAHHYIO KaK CIpaBa, TaK U CJIeBa MOJIy4aeTcs

HYyJICBasA MaTpula
HEBBIPOXKACHHAA MaTpula

CAWHUYHAasg MaTpula

o O O O

JuaroHajibHas MaTpula

18, OOpatHast MaTpHIla CYLIECTBYET TOI/Ja U TOIBKO TOI/A, KOT/1a HCXOHAsl MAaTpHLa
BBIPO>KICHHAS
HEBBIPOXKJICHHAS

JHuaroHaJibHas

o O O O

CANHHUYHAas1

(3 2 2\|

19, Marpuua, obOpaTtHas Marpuie A= Ll 3 1| paBna
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E
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o | % 2P A
12 1
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N
o

20 Cucrema ypaBHEHHI, UMEIOIIast XOTS ObI OJTHO PEIICHUE, Ha3bIBACTCS
O COBMECTHOU
HECOBMECTHOM

ONpPEIETIEHHON

o O O

HEONpPeIeTCHHON

o1 CoBMeCTHasI CHCTEMa YPABHEHHUI HA3bIBACTCSI ONPE/ICIICHHON, SCIIM OHA MMEeT

o 0oee OHOTO pereHus



O eIMHCTBCHHOE PEIICHUE
O XOTs OBI Ba pPEIICHUs

O HE MCHCC OJJHOI'O pCHICHHUA

22 OHpe,HeJ'II/ITCJ'IB CHCTEMBI TUHEHHBIX ypaBHeHI/Iﬁ COCTOHUT

13 BceX ee Kod(HUIIMESHTOB

o
o0 13 KO3 (HUIIMEHTOB MPU MEPEMEHHBIX
O W3 CBOOOJTHBIX KOA(D(UIIMEHTOB

o

N3 IIEPEMEHHBIX

o3, BcrmoMorarenbHbIN ONpe/IeINTeNb CHCTEMBI TPEX JINHEHHBIX YPABHEHUI C TPEMsI
HEU3BECTHBIMU A IOJIy4aeTCs U3 ONPEAETUTEIIS CHCTEMBI A

O 3aMEHOM I-i CTPOKH CTOIOIOM CBOOOIHBIX YWICHOB
O 3aMeHOM I-ro cToada cToJ0nOM CBOOOIHBIX YICHOB
O 3aMEHOM I-i CTPOKH i-M CTOJIOIIOM
O 3aMeHOH I-ro crondua i-it cTpokoit
. ( X1 — X2 + X3 =3
24 PerieHremM cucTeMbl ypaBHEHU +X +X =11 aBugerca
' X1 2 3
X +X +2X =8
1 2 3

o (1,2,4)
o (2,1,4)
o (421)
o (4,12)
Cemectp 2

|
1. lim =

x—=1 X —
o O 1 *2 3

3x+5

2. lim =

-7 X—5
o 15 *13 17 7

sin X

3. | =

X—00 X
o 1 2 *0 1/2

-
4. lim

x—0 2)(2 —5x



10.

11.

12.

13.

14.

15.

*2/5 2 5 312

0 o0 1 *2/5

0 * 0 -2/3 1

OyHKIUA y= —3 HMeEET aCUMIITOTHI

X —
y=3x+1 x=0 y=3 u x=0
OyHKIMA Y = umeer acUMITOTHI

*x=1u y=1 x=0 y=x+1

Oynkius Y =

HUMECT aCUMIITOThI

y=X *x=1 n y=x+1 y=2x
[IpousBonHas pyHkuuu y=3 X4paBHa
12x 4% *12%° 3x°

[IpousBonHas QyHKIMHU Y = 55\/x—3 paBHa

5 2 3 5 2
33/x? *2/7 53/x*

[IpousBonHas pyHKIMU Yy = 4x% +2X% + x— 5 paBHa

*12x%2 +4x+1  4X% +2x-5 12x +4x% +1

[TpousBonHas GpyHKIUU Y= (X3 —1) (X2 + X +1)paBHa

*y=0u x=3

x=0

o
N

8x% +2x +1

At +4x3 —2x -1 x4 +x3 —2x—1

*5x* +4x3 +3x% —2x -1 x4 xt-x-1

x? +1

[IpousBonHas pyHkuuu Y = <2 _1 PasHa



4x 4x? 4x w —AX

(x?-1) (x*-1) (x?-1) (x?-1)

16. IlpousBoaHas GyHKIHH Y = (x2 —5X+ 8)6 paBHa
o 6(x*—5x+8)° *6(x? —5x+8)° (2x—5)

o (x*-5x+8)°(2x-5) 6(x2 —5x+8)°(2x-5)

17. TIpomsBoaHas GpyHKIMH Y = +/4 — X? paBHa

4— x> 4— x2 4-x? 24 —x?

18. TIpowussoanas ¢pyakmuu Y = 5In Jox paBHa

5 10 .5 5
o > 10 2 2
J2x J2x 2X X

19. Bropast npou3sBoHas GyHKuu Y = XSiN X paBHa
O  Sin X+ XCcos X —XSsin x 2C0S X + Xsin x *2c0s X — Xsin X

20. Bropas npousBoaHas GpyHkimu Y = XIN X paBHa
1

*
o — Inx+1 In x -Inx

X

21. uddepennman nepBoro nopsaka GyHKIUN Y = (x3 - 2)4 paBeH

o 12 (x3 ~ 2)3 dx  *12x® (x3 -~ 2)3dx 12x%dx 4(x3 - 2)3 dx

22. uddepenuman neporo mopsiaka GpyHkimn y=3 X* paBen

o 12xdx 4% dx *12 x* dx 3 X dx

23. Jluddepenmman nepsoro nopsiaka GyHKE Y = 4%° + 2X° + X—5 paBeH

o *(12x* +4x +1)dx (4% +2x-5)dx (12 +4x* +1)dx  (8x* +2x +1)dx

24. JInddpepeHnman nepBoro nopsaka GyHKIHH Y = v4 — x? paBen

—*_dx 2 dx X _dx - —

NG 4 x2 4 x? 24 —x?

*

o

HToroselii Tecr.

Bapuant Ne 1.
1. Jlnuna Bexktopa A = (X, Y, Z) :



A) \é\:\/xz +y2+z7
B) ‘gl‘zw/xz —y*—z%,
Sl 2 2, .2
o al=x"+y"+z%
D)‘é‘Z‘X2+y2+ZZ‘;

E) \é\zﬂ/x+ y+2.

2. YpaBHEHHE NPSIMOH C yrIIOBBIM KO3 HULIMEHTOM:

A) AX+By+C=0;

B) Yy=kx+Db;
C)E+X=1;
a b

D) ¥ — Yo =k(X %o );
E) X=X _y-V¥1

Xo =Xy, -y

3. ®okycHOE pacCTOSTHHE THIEPOOIIBI:

A) C=b2 —az,ecnn a<b;
By c=+a’+b*;
C) C=8.2 —bz,ecnn a>b;

D) C=\/a2—b2 , €CIIN a<b;
E) C=*\/a2—b2 ,ecm @ > D.

Ay
4. Tlpenen lim __ nasemaercs:
Ax—0 AX
A) nepBoobpasHoii;
B) nuddepenuunanom;
C) mpou3BOHO;
D) npupallleHHeM apryMeHTa,;

E) npupamenrem GyHKImMH.
!
5. ®opMyIa IPOU3BOIHOM (Ctg X) =:
1
sin” X
1
B) sin® X

A) —




C) tg X;

1
D) >
COS™ X
1
_ —.
E) COS” X

6. Ecim niponssognas | '(X) HPH EPEX0/Ie Yepe3 KPUTHIECKYIO TOUKY MEHSET 3HaK C «1» Ha «-», TO QYHKIHS B
ITOU TOYKE UMEET TOUKY:
A) min;
B) neperuba;
C) max;
D) pa3pbiBa;
E) —0o0.
1
sin” X
A —-tgx+C;

dx =:

7. NHTerpan I

B) —Ctg X+ C;

c) arcsin x+C;

D) ctg X+ C;

Eytg x+C.

8. OGnacts onpeenenns dpynxuan Y = Xo + 6X% + 9X:
A [-1:1];

B) (—o0;—1)U (~1;+0);

o (-1;1)

D) (—0;0) U (0;+ o0);

E) (~ 00;+00).

9. ausi Touku 4 (0; 3) u B (-4; 3). Haiitu Touky M (X; y), aensuiyto orpe3ok AB B otHomenun AM:MB=3.
A (-3;3).

CB:; Fi ;_1%);;
5 3)
D) (3;3):

B (-2;3).



(

10. Anrebpanveckoe JOMOJTHEHHE K DIEMEHTY A2 B MaTpuIle A= L—

- 5\|

2
1 04
6 2

o b~ w

A) Ap=-26;
B) Ap =—34;
c) A, =34;
D) A, =-8;
E) A, =8.

-

11. Mansr Bektopsl @ ﬁ.;l;Z) u b(l;—1;4). Haiitn cxkamsproe mpomssenenne sektopos C=a +bD u

d=a-b.
A) 0;

B) 12;

C) -12;

D) 8;

E) 2.

z b

12. Vron ey Bextopav & =—1 + j u = : -2 I + 2K
A) 45°

B) 90°;

o) 0°;

p) 135°;

E) 60° .

13. dokye rimepooms 144x2 — 25y% = 3600:

A C=5;
B) c=12;

c) c=+119;
D) C =60;
E) c=13.

JX+4 -2

14. Tpenen lim —_—=
x>0 SIN5X

A) 0;

B) —;
20



C) o©0;
D) 20;
1

E) —.
15. Tipoussoasas pysxwan Y = COS® X:
A) Y =sin 2x;

B) Y = —2C0S 2X ;

C) Y =-2sin X;

D) Y = 2C0SX;

E) Y = -sin 2X.

16. TIpoMeskyTKH Bo3pacTanus dyxuwm Y = ﬁ — X2
A) (- 0;0) U (4;40);

B) (—c0;4);

o) (0;4);

p) (0;+00);

E) (~ 00;+00).

3
17. Yactnas npoussoanas pynkuuun Z = € XY

mo Y:
A 7'y =3xy - e,

B) Z'y = xy - &>V,

o) 7'y =3x- e,

D) Z,y =3 esxy;

F) Z'y =3y -e*Y.

18. ®opmyna Herorona-Jleiionnma:
A | f(X)dx = F(b) - F(a);
a

b

B [ f (x)dx = F(a) - F (b);

C) fudv:uv—fvdu;



D) Tf(x)dx— lim jb f (x)dx;

b—+o0
a

b

B) [ f (x)dx = F(a) + F(b).

2

19. Unrerpan !;dx:
A) 0;
B) E;

2
C)1;
D) 2;
g -1,

2

'@, f'O f"(0)
f(x)= f(0)+ () Z(I)XZJF.Jr v X" 4

20. Paznoxxenue QyHKIIH Ha3bIBACTCS
psLIoM:

A) TPUTOHOMETPUYCCKHUM;

B) rapMoHHYeCKUM;

C) Teiinopa;

D) Maksopena;

E) reomerpuueckoil mporpeccum.

Bapuant Ne 2,

1. CkamsipHoe npousBeaeHue BekTopos & = X1 + Y1 ] + ;K 1 b = X1 + Y, j + 2,k :
na-b=[aplsine:

g a-b= laljotge ;

oa-b= X1X2 = Y1Y2 — 412,

D) a-b=XY; + XYy +212y;

E) a-b=x;X, +y1Yy +212,.
2. ypaBHGHI/IG HpHMOﬁ, HpOXOHHIIICfI qyepe3 ABC JaHHbIC TOYKHU:

A) AXx+By+C=0;

B) Y=kx+Db;
C)§+X=1;
a b

D) Y — Yo =k(x—xo);



E) X=Xi _ Y=V

X=X Yo—Y1

3. DKCIIEHTPHUCHUTET DIUTATICA:

C
A) € = —, ecm a<b;
a
B)E=C-a;
a
C) € = —,ccum a>Db;
C

C
D)€ = _,eciu a>b:
a

b
E) € =_,ecm a<b.
a

4. Beipaenne AY = f (X + AX) — f (X) HA3BIBACTCA:
A) nepBoobOpa3HoOii;

B) nuddepennunanom;

C) mpou3BOIHOM;

D) mpupaliieHieM apryMeHTa,;

E) npupauienrem GyHKIHH.

!
5. ®opmyra IpOU3BOAHO (arcsin X) =:

D) 5
COS™ X

1

o
V1-x°

6. Kpnsas Y = T (X) ma mirepsane (@ b) sumyina srepx, ecma:

A F'(x)>0;

B) f'(x)<0;

o) f'(x)=0;

p) f'(x)>0;



e) f'(x)<0.
1

1+ x?
A) arctg x+C;

7. Naterpan j dx =:

B) —Ctg X+ C;
c) arcsin x+C:
D) arccos X +C;
Eytg x+C.
3-x°

x+2:

8. O6macTs onpeencrus GyHkuun Y —

A) [— 2;2];

B) (—00—2)U (— 2;+0);
0 (-2;2);

D) (—0;0) U (0;+ 0);

E) (— o0;+00).

9. Jlaust Touku A (0; -1) u B (2; 2). Haiitu Touky M (X; y), nemsuryio otpe3ok AB B otHomennn AM:MB=1:2.
A (0;1);

B) }0; —%);
2

o 0

&2 54
D), 0
E) — 2 ; O\ :

3 )

( 3 2 —5\|
10. AnreGpandeckoe TOMONHEHNE K IEMEHTY Ay B MaTpHIIE A=| -4 1 0 |:
5 6 2

A) A32 =-23;
B) Az, =—20;

C) A32 :17,



D) Az, =-17;

- -

11. [Tanbr BekTOpEHl A @;— 3,2) u b(—l,l,O) Haiitu ckanspHoe mpowusBenenue BektopoB C =a + b u

d=a-b.
A) 0;
B) 11;
C) -12;
D) -3;
E) 12.

12. VpasHenne mpamofi, mpoxonsiueii uepes Touxy M (—1; 3) u o6pasytomeii ¢ ocsio OX yrox 45°
A) X—y—-4=0;

B) 3X—Yy+6=0;

) 2X—y+4=0;

D) X—Y+4=0;

E) —X—Yy+2=0.

13. dokye runep6onst 5X° — 9y ? = 45:

A)C=\/H;

B)yC=2;

C)CI\/E;

mC=4;
E) C=3.

J2n? +1

14. TIpenen lim——==.
nso 2N 43

A) 2;
J2
B) —
2
C)0;
J2
D) —;
3

E) 0.

2
15. TIpousBoanas pyrximu Y =/ X~ + 1:



A Y = -
X°+1

, X

B)Y = >
24X +1

, X
oy = - ;
X +1

D)y = =
24X +1

, 1
B Y = .
Jx2 +1

16. TIpoMexxyTKH BO3pacTaHus GyHKIMA y=

X2

x—2
A) (= 0;0);

B) (— 00;+00);

o) (-0;4)

D) (—0;2);

E) (- 00;0) U (4;+0).
17. Unrerpan f&dx =:

A) %\/XT+C;
2 13

B) §J7+C;
2

C) 5\/;"‘(:;

1
D) —+C;

24/x

E)—i+C.

Jx
b
18. TeomeTpuueckuii cMbICI I f (X)dX:
a

A) 1uromiaap KpUBOJIMHEHHON TpareIuu;
B) Touka;

C) npsimas;




D) mtockocTs;

E) xpyr.

1 1 1
1+ + +..+ +..=

19. P 2 3 n

A) psIIOM reOMETPHIECKOM IIPOrPECCHH;

B) 3HakouepeyronMmcs;
C) TpUrOHOMETPUUECKUM;
D) creneHHbIM;

E) rapmonmuecknM.

20. Paznoxenne QyHKIUN

f(x)=f(a)+

pszoM:
A) TPUTOHOMETPUYECCKHUM;
B) rapmonmueckmm;
C) Teiinopa;
D) MakrnopeHna;

E) reomerprueckoil mporpeccum.

Bapuant Ne 3.

1. YcroBue napasienbHOCTH BEKTOPOB & U b:

A) a-b=coso;
8)5-620;
c)a-b=|alp];

o) a-b=lal + o]

L@)(x—a)+ f—'@)(X_
1! 2!

Ha3bIBACTCA:

a)’ 4.4

f(

n!

2. YcnoBue napasielbHOCTH ABYX IPSIMBIX Y = k1X + bl ny= k2 X+ b2 :

E)ya-b=1
A) kz = bl;

Ky

a)(x_a)n+_

Ha3bIBACTCA



1

E) K, K,

3. OKCICHTPUCHTET JIUIHATICA IPHHUMALT 3HAUCHHUE:
A) —1<g <0;

B) € >0:;

c) 0<e <1;

D) € >1;

E) € >1.

!

4. ®opmyia IPOU3BOTHOM MPOU3BEICHUS IBYX (DYHKITHIA (U ‘L ) =
A UL
B)u-v' —u-v;
C)u +v';
D)U -V +U-V;
Eyu"-v—-u-v’.

!
5. dopmya IpoU3BOIHOM (arccos X) =:

oL
1-x°
1
B) Sin’ X
1 .
oS X
1

1+ X2
1

E) =
6. Kpusan Y = f(X) na mrreppase (@; D) soimyicna sius, comn
A F'(x)>0;
B) f'(x)<0;
o) f'(x)=0;
p) f'(x)>0;
E) f'(x)<0.

©

D) —




1
J1-%

A) arctg x+C;

dx =:

7. NHTeTpan J.

B) —Ctg X+ C;

c) arcsin x+C:

D) arcctgx+C;

Eytg x+C.

x> +4
2X |

8. Touka pa3psiBa Qyukin Y =

A1,
B) -1;
C) He cy1iecTByer;

1
D) —;

E) 0.
3 10
9. Onpenenurens 3-T0 MoOpsAIKA A=5 -1 0=:

0 31

A) 2;
B) -3;
C) -§;
D) 0;
E) 8.
3 -2 5)

10. Anrebpandeckoe JOMONHEHNE K 3IEMEHTY dp3 B MaTpHIe A=|-4 1 0|

5
A) Ay; =—28;
B) Ay; =0;
C) Ay =8;
D) Ay,; =-8;
E) Ay,; =28.
11, Jlams pu roma A(1;0;1), B(=1;1;2) u C(0;2;-1). Haiitu 1ouxy D(X;y;Z), ecmn
AB=CD.



A (2;3;0);

B) (2,-3;0);

o) (-2;3;0);

D) (0;2;3);

B (-2;-3;0).

12. Vpasuenne npamoii, npoxosameii uepes owan A(—1; 3) u B(3; 0):
A) 3X—4y +9=0;

B) Yy—X+5=0;

c) 3x+4y -9=0;

D) 4x —3y +12=0;

E) —4x -3y +12=0.

13, dokye runepooms 11X2 — 25y2 = 275:
A) C:\/ﬂ;

B) C=06;

c) c=5h;

D) C:\/ﬂ;

E) C =36.

X —x% 41
14. TIpenen lim =:

x—o 2X 4+ 3X
A) 00;
J2

B) —

C)0;
D) 2;

E) —.

15. IMpoussoanas byukuun Yy = arctg3x :

)Y L

A = ;

1+ 3%
, 3

B)y=

1-9x%



C) y':—;
1-9x?

D)y =——;
y 1+ 9%
3
1+x2

E) Y =
X

16. Mpovienyria youmarns gy Y =7~

A) (3;+0);

B) (— 00;— 3) U (3;+0);

0 (-3;3):

D) (— 00;0);

E) (— o0;+00).

2
17. Nurerpan J' dx =:
X2

4
A __+C;
) e
5 ° +C
33
1
0-—+C;
2X
D)—E-I-C;
X
aE+C.

X

a

18. CBoiicTBO HHTETpaa: J. f (X)dX =:
a

A) X;

B) f(a);

o) f(x)dx;

D) 0;

E) dX.




©

a+ag+aq’ +..+aq" +..=>aq"
19. Psin n=1 HA3BIBACTCS:
A) psIoM reOMETPHYECKOM IIPOrPECCHH;
B) 3Hakouepemyrommmcs;
C) TpUrOHOMETPUYECKUM;
D) creneHHbIM;
E) rapmonundeckum.

“n
20. TIpenen obmero wieHa psaa ’gl: 3 " IpH n—oo paBeH:
A) 0;
B) ©;
1

©) 3
D) 3;
E) 1.

Bapuant Ne 4.

1. VcioBre nepreH Ky IspHOCTH BEKTOPOB A 1 b:

A)g.-b:COS(p;
B)a-B=0;
o) a-b=|alp|

p)a-b=|a+bl;

E) 5.-521;

) X=X _y-y
Xo =Xy, -y,

2. YcnoBue IepleHHKyIAPHOCTH ABYX IPAMBIX Y = k1X + bl ny= k2 X+ b2 :

A) k2 = bl'
D) k2 = i;
Ky
1
Ky

3. DKCUEHTPUCUTET IUIepOOJIBL:



C
A) € = —>com a>b;

a
B)e=C-a;
C
C) € = —,ccan a<b;
b
c
D)g = — ecm A - BelIECTBEHHAS TIOJIyOCh;
a
b
E) g =— ccm d - MHUMAs [OJTYOCh.
a

!

(u)

4. ®opmyra MPOU3BOAHOM YACTHOTO ABYX (QYHKIIMI ‘ _ ‘ =

AU -L—-U-L
u-v' —u-v

2 ’
L

B)

cu-v+u-v’;

u-v—-u-v'
D) —M;

5. ®opwmyna npomssonmoit (ArCty x), =
1
1-xX
1
8) Sin? X
1
14x2
1
1+x°
1

1-x%

A) —

©)

D) —

E)

6. Touka Xq sBIsieTCS TOYKO# mepernoa, eciiu:

A £"(x)=0;



B) f'(x)<0;
o) f'(x)=0;
D) f'(x)>0;
E) f'(x)<0.

7. dopMyna UHTETPUPOBAHMUS MO YaCTSM:

A) judu =uv +Iodu;
8) [udv = Judu —uv ;
©) uv = udv - Judu;
D) judo =uv —jodu :

E) UL :_[udu +_[Udu.
1 2

8. Touxa paspsiBa Qpynkumn Y = — T

AL
B) -1;
C)0;
D) 2;

E) He cymectByer.

w o w
N
Il

1
9. Onmpenenurens 3-T0 MOPsAKA A=|4
1

|

A) 6;

B) 12;
C) 24;
D) 36;
E) 42.

2
\1

10. [Ipou3sBegeHNE MATPUIL:
(— 2 5 4

3 01 (1\
}-)\



(3 0 1)
0) |\— 2 10 4 )'
D) HeBO3MOIKHO;
B (4 12).
11 Jlamss 1pu toman A(3;3;—-2), B(0;-3;4) n C(0;-3;0). Haitru rouxy D(X; Y; 2), ecm
AB=CD:
A (3;9;-6);
B) (3,-9;6),
0 (-3-3;2).
D) (0;2;3);
E) (-3;-9;6).
12. Vpasnenue npamoii, npoxommei wepes owxn A(—1; 4) u B(6; 5):
A) 2x+3y -10=0;
B) X—5y+19=0;
C) X—7y+29=0;
D) X—5y+20=0;
E) X -7y -19=0.

13. ®oxkyc smnumca 5x2 + 9y2 =45:

A c=+/14 ;
B) c=2;
c) c=4/5;
D) c=4,
E) c=3.
X =2+l
14. TIpenen im___ =
x—1 )(3—]_
A) o0;
B) 3;
C)0;
D) 2;
1
E) —.
2

15. TIpoussoanas pynkumn Y = In(ex ):



A) Yy =¢ In(ex);
B) Y =1,

, 1
Oy=_,
eX
D) y =€*;
E) Yy =xe* .
X

16. TIpomexyTku yobiBaHus GyHKIMH Y = 5 :
X" +1

A) (= 0; 0);

B) (— 00;+00);

o (-1;1);

D) (— 0! O) U (1;+oo);

E) (—o0;—1) U (1;+0).

1
17. Vinrerpan J' dx =:
2X +3

A In(2x+3)+C;

B) 2In (2x+3) +C;
1

_____.c
o (2x+3)

D) fln(2x+3)+c;
2

F) E(2x+3)+C
2

2
18. Unterpan J.ngX =:
0

A) 12;
B) 1;
C) 3;
4
D) 0;
E) 4.

+ i +1
a -, +ag—a, +++(-1)"a, .- S(-1)"a, 4 >0
n=1

19. Psin ,rme " , HA3bIBACTCA:



A) psIOM reOMEeTpUYECKOM MPOrpecCHy;
B) 3HakouepeayronmMcs;

C) TpUTOHOMETPUYCCKHUM;

D) creneHHbIM;

E) rapmonnueckum;

i Inn

20. TIpenen obmiero uena psina N=2 n pu n—oo paBeH:
A) 1;
B) ©;

1
c) 2 ;
D) 2;
E) O.

BapuantNe 5.

1. Vron mexay BekTtopamu A u b:

a-b
A) coscp:‘a‘Jr‘b‘;
a-b
B) tg@zw;
a-b

D) cose = [al-[b;
E) COSQ = a . 6
2. Paccrosmme ot Toukn M (XO; yO) o mpsivoii. AX + By + C=0:

|Ax0 + By, +C|_
N A% + B?

5 d :|Ax0 - By, -C|
N A* + B?
JVA? + B?

:|Ax0 + By, +C|;

A d =

c)d

D) d =|Ax, + By, +C|*;

3. DKCLEHTPUCUTET TUIepOOJIbl MPUHUMAET 3HAUCHHUE:



A) —1<g <0;
B) € >0;
c) 0<e <1;
D) € >1;
Eye >1.
'
4. dopMyita POU3BOIHOM (Xn) =:
A nx":
B) Xn—l;
o) nx"t.

D) X" Inx;

E) nx"t.

!
5. ®opMmyra pOU3BOIHOM (arcctg X) =:

A) — 1
1—x?
1
B) >
cos? X
) 1
C_
1+ X2
1
D) 1+ x*
E) L
1-x°

6. CBOICTBO MHTETpaNA: IdX =:

A X+C;

B) f(X)+C;

c) f(x)dx;

D) 0;

E) dX.

X2 +1

7. O6nacts onpeneneHus pynkuun Y =

A [-1:1];



B) (— 0;0)U (0;+00);

o (-1;1);

D) (—o0;-1)U (~1;+00);
E) (— 00;+00).

X

8. Touxa paspbiea GyHkmn Y — ——— '

X+1

A) 1;
B) 0;
C) 2;
D) -1,
E) ne cymectByer.

12 0
9. Onpenenurens 3-ro nopsizka: A = 01 3|=:

5 0 -
A) -29;
B) 22;
C) -31;
D) 31,
E) 29.

1
A=l 3 2 1 ( )

10. Ecm \—1 0

u B =~ 2 ||, TO npouseenenne A4- B =:
3

")

A) 12J:

B) glo 11);

C) 1 ||,

( 10)
D) \11)| :

E) HeBo3mokHO.

11. Tpu kakom 3Hauennu [ naHHbBIE BEKTOPDI ; = (2, - 1, 3) ub = (1, 3, n) TIepPIICH TUKYISPHBL?
A) 4,

B) -3;

1
C) —;



oy -1

E) -4.

12. Vpasnenue npamoi, mapannensHoit mpavoii Y = 3X — 4 n npoxomsmeit wepes touxy M (2;1).
A) y=3x-10;

B) Y =3X;

c) y=3x-5;

1
D) Y==-X+1;
) Y=3

1
E) y=—_X+_.
3 3
13, dokyconmmea  25X% +169y? = 4225

A C=5;

B) C=+/119 -

c)c=12;
D) ¢ =144;
E) c=13.

14. penen lim X—3-2 —.
-7 x> —49
A) 00;
1
B) —;
56
C)0o;

1
D) —;
4
1
E) .
14

15. Mpoussoamas Gpynkuun Y =1g (X2 + 3)
2 .
cos® X
, 2X

B)Y = ;
cos?(x%+3)

!

A Y =




2

2y cost(x2+3)
2 .
sin® X
2X

E) Y =—— .
S|n2ix2+3)
3

X
16. TIpomexyTku Bo3pacTanus GpyHkimn Y = — — X 2 _ 3x:

D)y =-—

A) (3;+00);
B) (- o0;-1) U (~1;3) U (3;40);
o (-1;3);
D) (— 00;+00);
E) (—o0;—-1)U (3;+0).
17. Unrerpan I 23 dx =
3x

3In2
B) 3x- 2%+ C;
0 3-2¥In2+C;

D) 2% In2+C:
23X

£ —+C.
In3

A) +C;

1
HTErpa —=dx=:
18. UnTerp .([2\/;

A) 2;
B) 4;
C) In2;
D) 1,
E) 0.

o0
2
8y +aX+ X +ax + +a, X" +r=>a,x"
19. Pan =0 Ha3bIBACTCS:
A) PAIOM reOMETPHIECKOM IPOTPECCHH;
B) 3HakouepeayronMmcs;

C) TpUrOHOMETPUYECKUM;



D) creneHubiM;

E) rapmMoHuyeckum.

o0 2
Zn +2
n=1

20. Ipenen obmiero wienHa psijia npu n—oo paBeH:

A) ©;
B) 1;
1
C) 2;
D) 2;
E) 0.

Bapuant No 6.
1. Tipu ymnoxennn myx marpun pasveprocreii (M x N)- (Nx K ) nonyunres matpuia pasweprocr:
A (mxn);
B) (mxk);
o) (nxk);
D) (nxm);

g) (kxm).

2. KaHOHMYECKOE YPABHEHHE OKPYKHOCTH:
X2 y2
a? b

B)(x—a)’ +(y —-b)’ =R?;

X2y
a? b2

A) =1;

2

C) =1

D) y? =2pX;
g (x+a)’ +(y+b)* =R?.

3. OyHKIWs f (X) Ha3bIBaeTCs OeCKOHEUHO Oonpimoi mpu X —> A, eci:

A) lim f (X) # oo;

X—a
B) lim f(x) = 0;
¢ lim f(x) =0;
X—a

D) lim f (X) = oo;

—a

plimf(x)=a.

—a



!

4. dopmyiia IPOU3BOIHON (\/; ) =:

A)—i;

Ix

1
B) ;

2Jx
C) 24x ;

E) ﬁ
3. inddepennuan pynxmpu Y = f (X):
A) dy = f(x)dx;

B) dy = dx;

c) dy = f'(x)dx;
D) dy = xdx ;

E) dy = f'(x).

6. Murerpan IXndX =:

ANt +C
B) nx"! + C;

o x"t+C:

n+1
oy X 4C;
n+1

X2 42
2x -1

7. OGmacts onpenenenus Gpyuxuun Y =

NIE%S)

| 3 3
FIB 0

B) — 0,

L2 )




C) (—1;1\;

23
_

£) (— o0j+00).

D)

2x% —3x +1

X

8. Touka pa3psiBa Qpynkmn Y =

A) 1;

B) 0;

C) 2;

D) -1,

E) ue cymectByer.
6 1 -1

9. Onpenenutens 3-ro MopsaKa A=|5 -1 =:
9 2 -5

A) -15;

B) 30;

C) 15;

D) -30;

E) 0.

10. Haiitn yiuHy BekTOpa ﬁ, ecnu A(Z; -3; 2) u B(5, 3; 0)
A) 5;
B) 7,
C) 4

D)«/E;

E) 8.
11. TIpu kakux 3navenusx M u N BekToper A = (2, m, 3) ub = (6, 3, n) TapaiebHbI?

Am=3, n=3;

BpmM=1, n=9;
com=9, n =1;
DDmM=3, n=9;
£y m=1, n=1.

12. VpaBHeHue npsiMoii, mapasuiebHON IpsIMOit 2X + 5y —1=0u IPOXOAdIIeH Yepe3 TOUKy A(—l; 3)
A) 2X+5y -13=0;



B) 2X+ Y —1=0;

C) 2Xx+5y =0;

D) 5X -2y +11=0;
E) 5x -2y +10=0.

13. Dxcuenrpucurer amuica 25X2 + 9y2 =225:

4
A € =_;
3
B)E =4;
4
C)e=_;
5
5
D)E=_;
3
3
E)yeE=_.
5
14. TIpousBonnas dynkumu Y = In X2 :
A Y = :
X_Z,
B) Y = 2X
1
oy=_;
X2
2
D) Y'=_;
X
By =1
y X2 +2
15. On WUTh KPUTUIECKUE TOUKH IJIs1 QYHKITUH = :
penenuTh Kp €CKHe TOYKH JUTS PYHKIT o 1
A)-1lu?2;
B)Owul;
C) 2;
D) -1,

E) He cymiecTByoOT.

16. Yactas mpoussommas dymewmn Z = X° + 2XY — ¥° 1o X
A) Z'x=2x+2y —3y?;

B) Z'x = 2X + 3y?;

0) Z'x=4x+2y—3y?%



D) Z'x = 2X — 3y ?;
E) Z'x =2X + 2Y.

17. AnTerpan Je4x+1dx =:

A) Ee4X+l + C :
4
B) 46 + C;
o) (4x+1)e™ +C;

e4 X+2

— 4+
4X + 2

£ e+ C.

D) C:

e
18. UnTerpan I— dx =:
X

1
A) Ine*;
B) e;
2
o &
2
D) 0;
E) 1.
N lima =0

n—o0

19. Eciu psin n=1 CXOJIUTCSI, TO
A) npuznak Ko,
B) npusnak [anambGepa;
C) mpu3HaK cpaBHEHUSI;
D) npusnak JleiibHuia;
E) HeoOxoaumoe ycioBHe CXOJUMOCTH.
® n? 42
2
20. TIpenen obuiero uieHa psaaa
A) ©;

2
n=13n" —2n npu 1 —> 0 paBeH:



Bapuant Ne 7.

1. Cucrema THHEHHBIX YpaBHEHUI IMEET EAMHCTBEHHOE PELICHUE MTPpH MpIMeHeHIH MeToia Kpamepa, ecim:

A X = ,mpu AX; #=0;

AX;

B) X; =A-AX;;

AX;
C) X :TI,HPI/I A#0:

AX;
D) Xj = A ,HpI/IAZOI/IAXi #0:

AX;
E) Xj = AI , IpA AZOMAXi =0,

2. Kanonnueckoe ypaBHEHUE IIIUIICA:

2 2

y .
A) az_ bT:].y
B) (x—a)’ +(y —b)* =R?;
XZ y2 .
C) az__bTZla
D) y? = 2pX;

2 2
B) (x+a)’ +(y +b)° =R%.
3. Oyukiws f (X) Ha3bIBaeTCA OeCKOHEUHO Maoi mpu X —> A , eciu:

A) lim f (X) # oo;

X—a

B) lim f(x) #0;

—a

¢ lim f(x) =0;

—a

D) lim f(X) = o;

X—a

By limf(x)=a.

X—a

!
4. ®opmyia IpOU3BOIHON (In X) =

1
A —__;

X
B) — X;
c) e*;



=
X

5. dymama T (X) sospactaer ma orpeske [ ;0 ], ecmn na srom orpesie:
A f(x)>0;

B) f'(x)<0;

o) f'(x)=0;

p) f'(x)>0;

E) f'(x)<0.

1
6. Wnrerpan I— dx =:

Jx
A Vx +C;
B) 2/x +C:

C) InVx +C;

2
D) +C;
X

£+C;
2

E)

X2

2_2x

7. OGnacTb onpeeneHust PyHKIUH y=

AL AEO

B), — :
AV
o (-1;1);

D) (—o0;1) U (L;40):

£) (— o0}+00).

XZ

x—2:

8. Touka pa3psiBa QYHKIIUH y=

A) 1;
B) 0;
C) 2;
D) -2;

E) He cymectByer.



0 0 -10
9. Onpexnenutens 3-T0 MOpAIKa A=|0 7 10| =:

1 2 0

A) 25;
B) 70;
C) 80;
D) 50;
E) -70.

10. Haiftn amany Bextopa C = 28 — D, ecom mssectaer @ = (6, 2, 1) nb= (0, -1, 2)3

A) 33;
B) 7;

C) 50;
D) 13;
E) 14.

11. TIpu xakux 3Hauennsx M u N Bekroper A = (m, 1,- 1) ub = (6, 3, n) HapanebHeI?

A M=-3, n=2;

BpM=2, n=3;

com=2, n=l,

D)m=2, n=-3;

Eym=1, n=-3.

12. Ypanenue npsamoii, nepuenaukymsproil npsvoii 2X + DY —1 =0 u npoxonsmeii uepes Touxy
A(-1;3).

A) 2X+5y +11=0;

B) X—y—-1=0;

c) 2x+5y =0;

D) 5Xx —2y +11=0;
E) 5X —2y +10=0.

13. DKCUEHTPUCHUTET 3JLTUTICA 5X2 + 9y2 =45:

4
A € =_;
3
B) € =4;
4
C)e=_;

5



2
D)€ =_;
3

2
E) € =—

14. TIpousBonnas dynkumu Y = 23X:

A Y =2¥%In2;
By =3-2%In2;
r _ n3x
oy =2"1In3;
D) yl — 23X :
E) Yy =3x.2%?t,
x> +1
15. OnpesenuTh KpUTHYECKHE TOUKH 1U1st pyHKmu Y = :
X
A)Oul,
B) e cymiecTByioT;
C)-1lul;
D) -1,
E) 0.

16. Yactnas npomssonas gy Z = X> + 2XY — Y° o Y
A 7'y =2X+2y —3y?;

B) Z'y = 2Xx — 3y?;

o) 7'y =4x + 2y — 3y?;

D) Z'y =2X + 3y?;

E) Zy = 2X + 2Y.

17. Nurerpan X=:
d
cos” 3x

A) 3tg3x+C;

B) Etg 3X+C;
3

c) arcsin3x+C;

D) Ectg 3x+C;
3



E)_Etg 3x+C.
3

e

18. Nnrerpan I_ dx =:
1 X

A) Ine*;
B) e;
2
o<
2
D) 0;
E) 1.
[ee] o0
Ya, 2b, a>0b >0 a <b
19. TTycTh nams! aBa paga =1 u=l  rge N , N U IS BCEX n n N Torna, eciu psn
o0 [e 0] o0 o0
an Z an Z an bn
=l cxomutes, To cxomutest u psg N=1 , a ecrm pag N=1 PACXOIHTCS, TO PACXOAUTCS i psig FL

A) npusnak Koy,

B) npusnak [lanambepa;
C) mpu3HaK cpaBHEHHUS,
D) npusHak Jleiibuuia;

E) HeoOxoaumoe ycioBHe CXOJUMOCTH.

* 3n
Z_

20. Ipenen obmero wiena psiaa n=1 In3n npu n—oo paBeH:

A) 0;
B) 3;
1
C) 3,
D) 1,
E) .
Bapuant Ne 8.
1. Pemenne cuctemMbl IMHEWHBIX YpaBHEHUH METOOM O0paTHON MaTpHUIIbL:
A) A7 X =B;
B) X =A-B:
o X=A'+B;
D) X =A'.E;

HX=A"'.B.



2. KanoHnueckoe ypaBHEHHE 11apaboIbl:

y

2 2

B) (x—a)’ +(y —b)* =R?;
Xyt

C) az__bT:la

D) y? =2pX;

g (x+a)’ +(y+b)° =R?.

3. HeBepHOe CBOMCTBO MPEIEIIOB: €CJIU CYIIECTBYIOT lim f (X) u lim g(X) TO

X—a X—a
A lim(f () + g(x)) = lim f (x) + lim g(x);
X—a X—a X—a
B) IIMC =0, rze C =const;
X—a

o lim £ &) _ im0 . 9(x)#0
x—a g(X) !(EQ a(x) ’

p) lim(f (x) - g(x)) = lim f (x)- limg(x):

—a X—a —a

B) lim(k- f (x))=k - lim f (x).

X—a X—a

!/
4. ®opMyJIa IPOU3BOIHON (ex) =:
A) — e ;
B) €;
X

C)e;

D) e7%;
1

E) —.
X

5. dyncn T (X) yowmaer na otpesxe [ ;b ], ecam masrom orpeske:
A f(x)>0;
B) f'(x)<0;
o) f'(x)=0;
p) f'(x)>0;
E) f'(x)<0.



1
6. Hurerpan J.—dX =
X

A Ine* +C;

B) X+C;

2
C)X_+C;
2

D) —X+C;
E) Inx+C.

x> +X+1
7. O6macTs onpezienenus Gpynkmmn Y = :

A [-1:1];

B) (— 00;+00);

o (-1;1);

D) (~o0;1) U (L;+0);
E) (- 0;0) U (0;+0).

X2 2

8. Touka pa3pbiBa (PyHKIUH y=__—-X":

AL

B) e cymecTyer;

02

D) -2;

E) 0.
2X—Yy—27=8

9. Onpenenurens A 11 cuctembl ypasHeHmi: % X+Vy+ 22 =11
{4x +Yy+4z=22

A A=8;
B) A= 6;
c) A=-8;
D) A=4;
) A=1
v c=taa fa.21.%]u0=(0.4. 1]
10. Haittnt koopmsats Bektopa C = _a — 3D | ecmmspecrnm @ =| 3,21, _ |ub =] 0,4, _ |:
3 \ 2) \ 6)
A (0,1,5);
B) (1,—5,0),



0 (0,-5,1),

D) _11 51 h
E) ﬁ—l, 5,(1 .

T A q
11. Yron mexay BekTopamu A =8I + j —4K u b= _i -2k :
A) 90°:

B) 30°;
c) 0°:
D) 45°;
E) 60° .
12. YpaBHeHue npsMoi, nepnenuKyiapHoil npamoit Y = 3X—4 u MPOXOAAIIEH uepe3 TOUKy M (2, 1)
A) Yy=3X—-5;

1
B) y=—_X;

3
c) y=3x-10;

1
D) Y==X+1;
)Y 3

1 5
E) y=—_X+ .

3 3
13. Tpenen lim ﬂ =

x>0 X +I1—-1

A) 0;
B) o0;
C) -§;
D) 4;
E) 8.

14. Tpoussoanas pyukuun Y = gsin2x.

A) y’ = Sin 2X . eSin 2X—1;

sin 2x

B) y =€~ - cos2x;
O] y, = 2€Si” 2 cos 2X;
D) y, = ZGSin 2% -COSX:

sin 2x

E) y,:e



X+ X+1
15. OnpeenuTh KpUTHYECKHE TOUKH 11t pyHKImu Y = T :
A)Oul,;

B) -1u2;
C)-1ul;
D) 0.

E) He cymmecTByrOT.

16. Yacrnas nponsBoanast pynkuun Z = In(2x — y) mo X:

A) Zx = 2_y;
2X -y
B) Z,x:_ ;
2X -y
- 2
C) Zx= ;
2X -y
’ 2x -1
D) Zx = ;
2X —y
, 1
E) Zx: .
2X —y
17. Nurerpan J.—dX =:
sin® 5x
A) —tg5x+C;

B) —5ctg 5x + C ;

c>—}cthx+C;
5

D) arcsin5x+C

E) Etg 5x +C.
5

T

18. Unrerpan J.COS xdx =:
0

A) 2;
B) -2;
C)m;
D) 1,
E) 0.



ian ||m a‘n+1 — p

an > O n—o0 a
19. TTycTs nan psx N=1 , e 1 CYIIECTBYET Ipe/Ie n

p>1

CXOOUTCH; IpU pAa pacXoauTcs, Ipu p o BOIIPOC O CXOAMMOCTH psijia OCTACTCA HEPCUICHHBIM!

. Torna, npu p <1 psn

A) npuznak Ko

B) npusnak [lanambepa;

C) mpu3HaK CpaBHEHUS;

D) npusnak JleiiOnua;

E) HeoOxoanmoe ycoBre CXOMMMOCTH.

530 lim Yn+t _
n

N—o0
20. ITo mpusHaky [lanambepa y psina n=1 npezaesn Un

A) 3;
B) 0;

!
) 3;
D) 1;
E) .

Bapuant Ne 9.

1. OOmiee ypaBHEHHE NPSIMOIA:
A) AX+By+C=0;
B) y=kx+b;

C) E+X=1;

a b
D) Y — Yo = k(X —Xo);
E) X=X _ y-Vyi

oo Xy, -y

2. KaHoHnueckoe ypaBHEHHE THIepOOIbL:

2 2

X y .

A) 52_ bT:].y

B) (x—a)’ +(y —b)* =R?;
Xy

C) az__bT:].,

D) y? =2pX;

g) (x+a)* +(y +b)* =R?.

3. IlepBblii 3aMeuaTenbHBIN Ipeae:



A) lim =1
x>0 X
( X
B) I|m|1—_J _e
x| X

( X
o) lim| 1+E) —e.
X—>ook- X}

~sinx

D) lim_— —1.
x>0 X
. SinX

E) lim =0;
x=>0 X

4
4. ®opMyIia IPOM3BOIHOM (ax) =:
A atlna;

B)a* Ina;

C) ex;

D) xa*!:

) Ina*.

5. IIpaBmo Jlonurans. Ecnu Gpyrkumm f (X) u g(X) i depeHnupyeMsl B Touke XQ , IpUIEM
lim f(x)=lim g(x) =0, ro:

X—Xg ; X X—>

X0
A) lim =lim £'(x)+ lim g'(x);

X—Xg ? X X—Xo X—>Xg
X

B) lim =lim f'()(). lim g’(x);
X—Xg g(x) X—Xg X—Xg

) lim f_(L): lim f'(x)-lim g'(x);
X=X g(x) X=X X=X

p) lim 1) _ nm\(ﬂﬁ\ :
=% g(x) =0l g(x))

) Jim L) _ i £
=% g(x) % g'(x)

6. Uurerpan JaXdX =:



A)a* +C.
B) xa* 1+ C.

ca‘lna+C;
aX

D) — +C:
Ina

X

E) +C.

Inx
X2 +2X+ 4

7. O6nacts onpenencuus Gynkuuu Y =

X+2
A) (= 0;-2)U (= 2;40);
B) (— 2;+0);
0 (-2;2);
D) (—o0;-2);
E) (— o0;+00).

8. Haub! Bepumnsl Tpeyrombauka 4 (-1; -1), B (0; -6) u C (-10; -2). Haiitu miuHy MeauaHbl, MPOBEACHHON W3

BEPLIUHBI 4.

A) 0;
B) 1,
C) 2;
D)& 5:
E) 4.
X+y+2=06
9. Onpenenurensb Ay JUTSI CHCTEMBI YPaBHEHHUI: { X=Yy+2= 3:
{— X+y+z=7
A) Ay =—6;
B) Ay =0;
c) Ay =20;
D) Ay =-9;
E) Ay =14.

10. Jaubl TOUYKH A(l,O,l), B(—l;l; 2), C(O, 2; —1) u D(— 2; 3; O) CkaJsipHOE TPOH3BEICHUC

BEKTOPOB ATB . ﬁ =:
A) 6;
B) -2;



C)0;
D) 2;
E) 7.

N - —

11. Yron mexay Bextopamu @ =1 + K u b= 2j+k:
A) 45° ;

B) 30°;

o) 0°;

p) 90°;

E) 60° .

12. Haittu dx , €CITH

al

A) 3

(x 17
13. Tpenen lim —— =:
x—>14x~ +X—=5
A)0;
B) o0;
O 1,
D) 9;

4
E) —.

14. IlpousBonnas dynkmm Y = X - Inx:

1
A Y =1+";
X
B) Y =Inx;
o) Yy =Inx-1
, 1
D)y =_;
X

E) Yy =Inx+1.



15. Onpenenuts KpUTHUESCKUE TOUYKH JUIsl QyHKIMN y=

2 —2X
A)Oul;

B) 0;

C) 2;

D)0 u 2;

E) He cymmecTByrOT.

16. Yacrnas nponsBoanast pynkuun Z = In(2x — y) m Y:

A) Z,y :ﬂ;
2X -y
B) Z,y:_ ;
X=y
) Zy= 2
’ 2X -y
. 2x-1
D) Zy = ;
’ 2X -y
) Zy = 1
T ox—y
b

17. ®opmyna J. f (X)dX =F (b) -F (a) Ha3bIBaeTCs (POPMYJION:
a

A) Jleiibuuia;
B) Komw;
C) Hetorona-JleiiOuuiia;
D) HeroroHa;
E) danamGepa.
T

18. Unrerpan .[sin xdx =:
0

A) 0;
B) 1;
C)m;
D) 2;
E) -2.



©
> () f(x)
19. TTycTs nan psx N=1 , WICHBI KOTOPOTO SIBJIAIOTCS 3HAYCHUSIMUA HEKOTOPOI (hyHKINU ,
+o0 +o0

[ f()dx=A [ f (x)dx=o0
TOJI0XKUTEbHOM i yObiBatowieit. Torma, ecmn 1 , TO PSIL CXOJUTCS, ecli 1 , TO
PSA PACXOAUTCSL:
A) npuznak Ko,
B) npusnak [lanambepa;
C) npH3HaK CpaBHEHUS;
D) npusHak JleiGuuIa;

E) HeoOxoamuMoe ycioBHe CXOUMOCTH;

u

n+1

* lim =
Zgr e
20. ITo mpm3naky damambepa y psna n=1 mpeen
A) 2;
B) 0;
C) »;
D) 1;

N |-

E)

Bapuant Ne 10.

1. YpaBHeHue npsaMoii B OTpe3Kax:
A) AX+By+C =0;
B) y=kx+b;
X
q_+y:L
a b
D) Y — Yo =k(x=Xp).
F) X=X _ Y~V

Xo=X Y=V

2. ®oKycHOE PacCTOsIHUE HIUTHIICA:

A) C=b? —a% ccm a<b;
ByC=+a’+b*;
c)c=a’-b?, coma>b;
D) C=+a’ —b* e a<b;
c=+va’—b* coma>h.



3. Bropoii 3ameuarensHbli Ipee:

X

XHOK X
X

xoa X
oy

) I|m|1+_J —e;
xoml X

oy lim> " X =1,
x>0 X

1 X
E) Iim|1+_j =1.
x-m\ X

!
4. ®opmya MPOU3BOTHOM (tg X) =:
1

A sin? x|
1
B) sin® X

C) ctg X;
1

cos® X

D)

E) — >
COS™ X
5. Eciu niponsBonas | '(X) [PH [EPEX0JIe Yepe3 KPUTHIECKYIO TOUKY MEHSIET 3HaK C «-» Ha «+», TO QyHKIUS B
9TOU TOYKE UMEET TOUKY:
A) Min;
B) meperuba;
C) max;
D) paspsiBa;
E) — 0.
1

6. UnTerpan J. 5 dx =:

COS™ X
A) —1g x+C;

B) —Ctg X+ C;

c) arcsin x+C:;



D) ctg x+C;
Eytg x+C.
2%

7. Obnacts onpeaeneHus GyHKIMN y= >
1+X

A) (= o0;-1);
B) (—o0;—1)U (—1;+00);
o (-1;1);
D) (— o0j+0);
E) (~ 0;0) U (0;+0).
8. Jlausr BepiuHbl Tpeyronsauka 4 (2; 4), B (0; 3) u C (6; 8). Haiiti aiuHy MenuaHbl, MPOBEACHHON U3 BEPIIHHbI
B.
A)0;
B) 1,
C) 2;
D) 4,
E) 5.
X +y—2=2
9. Onpenemnrens AX s cuctemsr ypasuennit:  2X — y+4z=1:

—-X+6y +2=5

A) AX=0;

B) AX =42;

c) AX =1;

D) AX=-1;

E) AX=-42.

10. Jlan oman A(3;3;-2), B(0;-2;-4), C(0;3;0) u D(0;2;4). Cransproe mpomssenenme

sextopos AB - CD =:
A) 6;
B) -3;
C)0;
D) 2;
E) 7.

- - - - -

11. Vron mexay BekTopamu d = 9 — 4] +5k ub=2i + 2] -2k :
A) 60°:
B) 300;



C) 00;

D) 45°;
E) 90°.
= b5t?
y/ = dy {))(/ =2t
12. Haittu dt , €CIIN L
A) 5t
B)5
o t°
D)t
E) 1
= 2x% +x+1
13. Tlpenen lim 5 =:
-1 34 X —4X
A) —;
4
B) o0;
C)0;
D) 1,
3
E) —.
7
In x
14. Tlpoussonnas Gyukuun Y = —:
, 1-Inx
A Y = ;
2
, 1+Inx
= = ,
, Inx-1
QY= ;
oV = Inx
)Y = X_2
B Y= .
X2

15. OnpenennuTh KPUTHIECKHIE TOUKH AT (DYHKITIH y=

A)Oul;
B)-1u2;

2X

1+ x2



C) 2;
D)-1ul;
E) ue cymectByoT.

16. YacTtHas nponsBoaHas Gynkiuu Z = eSxy no X:

A) Z'x =3xy - eV,

B) Z'x =Xy - e>Y;

r_ 33Xy,
C) Zx=3x-e"7;
D) Zx=3-e%Y:

E) Zx=3y - >V,

17. HJ'IOH.[a,Z[L KpHBOHHHeﬁHOﬁ Tpaneuunu ABJISICTCA TCOMETPUICCKHUM CMBICIIOM:

A) npou3BOIHOM;
B) muddepenipana,;
C) npuparenust QyHKIIUH;
D) onpenenéHHoOro NHTErpana;
E) uacTHOl mpou3BOJHOM.
T 2‘ 1

18. Uurerpan _[ — 5 dx =:

o COS™ X
A) 2m;
B) o;
C) m;
D) 1;
E) 0.

n+1

19. 3nakouepenyromuiics psa

a,>a, >a >->a, >.. H,!Lrgan :0:
A) npuznak Ko,

B) npusnak [lanambepa;

C) npu3HaK CpaBHEHUS;

D) npusHak JleiiGuuia;
E) He0OX0aMMOE YCIIOBHE CXOMMOCTH.
. u
| n+l _
o) 5 Im ==
Z? n—o0 un
20. [To mpusnaky Jlanambepa y psaa n=1 Tpeien
5
A) 3,
B) 0;
C) ;

Ag—-a+a-—-a+-+(-1)"a +-

CXOJUTCs, CCIIN



o | w

L
w | -

Kontponupyembie komnereHiuu: OITK-1.
Oyenka KomMnemeHyuil 0Cywecmeisemcs 8 coomeemcmeuu ¢ maoauyet 4.

KoMmuieKT KOHTPOJIbHBIX 3aaHUii

IlepBbIi ceMmecTp

Tema 1. Matpuiel u onpenenutenu. Pemenne cucreM TMHEWHBIX anredpandeckux ypaBHEHUI.

Bapuanr 1

1. Haigure marpuiy S=(2A+C)*M, ecimm
5 2 —R Y (%2 z3 1% (0—1\|
A=|3 0 4‘; c=l3 2 o’; M=|3-2|

s 2] 24 lue)

2 _2 5§ 1\|
0 2 1]
L s 4

\4 2 1 -2

2. BwuuciuTh onpeaenuTeNb } )

3. Pemmts maTpuuHoe ypaBHeHne AX=B

2 5 3Y [f14 7 13)
-4 1 -5 3
| 3 |X

2 1 -3 :L_s 1 -3

4. Pemuth cucTeMY JIMHEHHBIX anreOpanyecKux ypaBHEHUN:
a) metosioM Kpamepa; 6) merogom ["aycca

2x-3y+z=-11
4x-2y+3z=-14
6x—y—-52=23

5. Haiitu oO1iee 1 0JTHO YaCTHOE PEIIEHNUE CUCTEMBI:
X+3y—-2z=4
2Xx—-4y+52=7
4x+2y+z2=15



Bapuanr 2

1. Haiigure matpuiry S=D*(C-2A), eciu

2 1 3 2 1 0)
Az(—S 1 51 cJ—l 2 4} p=[-215)
(1 o -1 0 35 12-3Y

21_34)

2. B :

. Berumcauts onpenenurens }0 RS |
3 2 1 -1

3. Pemuts MmaTpuuHOoe ypaBHeHue AX=B

o3 ks e 4
L3 4 2J L14 5 11)

4. PemuTh CUCTEMY JIMHEHHBIX ANIT€OpanveCKUX ypPaBHCHHN:
a) meronoM Kpamepa; 6) metonom ["aycca

4x+y-52=-14
3x+2y-z=3
2x—-2y+3z=10

5. Haiitu oO1uiee u 0J1HO YaCTHOE PEIIEHUE CUCTEMBI:
3X+4y-22=9

X+3y+2z2=2
X—2y—-6z=5

Bapuanr 3

1. Haiiaute marpuiy S=(A+2C)*K, ecru
(2 -3 —1) 1 4 1) (3 2)
AIS b 3k c=|-1 -2 1} K=|10|
\ ) 3 2 2 \4-3)

23 0 -1
35 1 -4
2. Brauciutb ONpCACIINTECIIb |
}2 1 -1 -3
\3 4 -2 2

3. Pemmts marpuunoe ypaBHeHne AX=B



(3 3 —2) (0 3 —2)
|1 2 4 |X=/14 16 3|
Lz 3 —5)' L—11 -8 —6)'

4. Pemutb cucTEMY JIMHEHHBIX aNreOpanyecKux ypaBHEHUN:
a) metoqoM Kpamepa; 6) merogom ["aycca

X-y+3z=-4
2X+2y+3z=-11
3x+5y+z=-10

5. HaiiTu oO1iee 1 0JTHO YaCTHOE PEIIEHUE CUCTEMBI:
2X—6y-3z=-2
X-2y—-z=2
4x+2y+2=6

Bapmuanr 4

1. Haiinure marpuy S=C*(A-3M), eciu
-2 1 — —
A42 L W'C (1 0 ﬂ (1 2)

1 -6 4 _2 —ll; M=l—45 l
\ ) -5 1 2 L0 -3
3 4 -2 1)
4 2 5]
2. BwuauciuTh onpenenuTenb |
22 03 ‘
1 -5 3 2

3. Pemmts matpuunoe ypaBHeHne AX=B
(1 2 3\| (0 -1 3\|
1 2 1|Xx=[2 1 3|
2 32 3 1 5
4. Pemuthb cucTEMyY JIMHEHHBIX aNreOpanyecKux ypaBHEHUN:
a) metosioM Kpamepa; 6) merogom ['aycca

4x+y-3z=-1
2x+y—-5z=-19
4x-3y-3z=7

5. Haiitu o01iee 1 0JTHO YaCTHOE PEIICHHE CUCTEMBI:
3X+2y+4z=1
2Xx+y-52=38
4x+3y +13z = -6
Bapuant 5

1. Haiigute matpuiy S=(B+3C)*D, ecim



(—3 —4 1) (-7 3]

5 R N
\1 -50) = i
\3 4 5) L |
2 —3)
1 1 2 —1)
4 0 1 -3
2. BpruuciuTh onpenenuTeNb } L a4 1 ‘
\2 3 1 -2

3. Pemuts MaTpuuHoe ypaBHeHre XA=B

(2 3 —1\| (7 4 o\
X| 4 -2 0= 3 14 -2|

-3 5 1) (-4 5 3

4. Pemutb cucTeMyY JIMHEHHBIX aNreOpanyecKux ypaBHEHUN:
a) metosioM Kpamepa; 6) merogom ['aycca

3x—-3y+4z=8

2Xx—-5y+2z=-5

6x+y-z=19

5. Haiitu ob1iee 1 0JIHO YaCTHOE PEIIEHNUE CUCTEMBI:
3X+4y+3z=10
5X—-2y+z=4
x+10y +5z =16

Bapuanr 6
1. HaI/I,I[I/ITe MaT uny S=2(D-C)*B, ec u
[T |}O " AN
P=[% t i} c=|-6 4 2| B=|45|
\ p L1 3 -2 \5-5)
3 3 2 1)
> B 1 5 1 2 |
. Beruucauts omn JINTEND
c OTIpeIeTTUTE o .3 4 _1||

-2 1 -2 1)

3. Pemmts matpuuHoe ypaBHeHue XA=B

X(l 2 —3) (—2 6 2W

-4 -1|=| 6 -2 -4
s 2 3) s 10 -2

4. Pemuth CUCTEMY JIMHEHHBIX anreOpanyecKux ypaBHEHHU:



a) metogoMm Kpamepa; 0) metomom ["aycca
4x+y-52=9
3X+2y-2=12
2x—2y+3z=5

5. Haiitu ol1ee pemeHne cucTeMsl U PyHAAMEHTATBHYIO CUCTEMY PELICHUI:
3X+2y+4z=0

2X+Yy-52=0
4x+3y+13z =0
Bapuanr 7

1. Haiigure matpuiy S=C*(2A-B), eciu
4 1 1 3 1 -2 2
N | (22
=138 F c=|4 -2 2| B=|1-5|
\ -4 0 -2 -76

(1 5 -3 1\

1
2. BwruauciuTe onpenenuTeNb } )
2 -3 3 1

3. Pemuts MmaTpuuHOoe ypaBHeHue XA=B

(2 4 —1) (—1 20 2}
X|-3 5 1 |=|-4 3 -1
Ll 2 2J L—z 29 2J
4. Pemuthb cucTEMyY JIMHEHHBIX aNreOpanyecKux ypaBHEHUN:
a) metogoMm Kpamepa; 6) meronom ["aycca
4x+y-32=0

2X+y—-52=-8
4x -3y -3z =-20

5. Haiitu obmiee peuieHue cucteMsl U GyHIaMEHTAIBHYIO CUCTEMY pPELICHUI:
2x—-6y-3z=0
3X-2y-z=0
4x+2y+2=0

Bapuanr 8

1. Haiinute matpuiy S=(2B-C)*A, eciu
A= ; —34 a (-31-4) (-1-2 2 )
2 [ g=| | C=| |
~2 0 -5  (25-2 L0 5 -3



3 6 -3 1
2. BbumcauTh OnpeaenuTesb
}3 0 2 4
w123

3. Pemmts matpuunoe ypaBHenue AX=B

(35—) (71)

12 3 0|x=|7 2 |
L15—1)| Ls —1J

4, PemuTh CUCTEMY JIMHEHHBIX aIreOpandecKux ypaBHCHUMN:
a) meronoMm Kpamepa; 6) meromom ["aycca

2Xx-3y+z=-3
4x-2y+3z=4
6x—y—-22=25

5. Haiitu obmiee pemeHue cucTeMbl U (QYHIAMEHTAIBHYIO CUCTEMY PEIICHU:
3X+4y-22=0

X+3y+2z=0
X—2y-62=0

Bapuant 9
1. Haiigure marpuy S=M (2A+C) ecnﬂ (0-1)
2 6 -
( ) | | |
AL 3 b M=o 4 1|, C=| 45|
\ L2 -2 -5 \-14)
2 92 3 —2\|
3 51 -1
2. BpuuciuTh onpeaenuTens
} 4 -1 2 1
3 10 2

3. Pemmts maTpuuHoe ypaBHeHune XA=B

32—) (41010\|
2 2 0l=|1 4 5]
11

) U )

4. PemuTh cUCTEMY IMHEHHBIX anreOpanyecKux ypaBHEHUN:
a) metosiom Kpamepa; 6) merogom [aycca

3X—y+3z=12

2X+2y+3z=2

X

3x+5y+z=-10



5. Haiitu oO1mee 1 0JTHO YaCTHOE PEIIEHNUE CUCTEMBI:
3x+4y+3z=10
5x-2y+z=4
x+10y +5z =16

Bapuanr 10
1. Haiigute MmaTpuiry S=B*(A+%C), :eLCJH/I
5 2 —

o7 s ool ol
B 4 -5 C=|-10

|4 7
s =5 -3 2 4 ey

A= 1 -2 .

( 2 1 0 —1)
> B -1 3 4 3
. BIYUCINUTH OIIPCACIIUTCIIb
pel 3 212 -4
(2 2 5 1)

3. Pemuts MmaTpuuHOe ypaBHeHue XA=B

(1 -3 4\| (7 -3 14\|
X2 3 1[=[8 -3 3

s U
4. Pemuth cucTEMyY JIMHEHHBIX aNreOpanyecKux ypaBHEHUN:
a) metogoM Kpamepa; 6) meronom ["aycca

3x—-3y+4z=-13

2X-5y+2z2=-9
6x+y—z=17

5. Haiitu oOuiee penieHne cucteMbl U QyHAaMEHTaIbHYIO0 CUCTEMY PEUICHUN:
X+3y—-2z=0
2Xx—4y+52=0
4x+2y+2=0

Tema 2. DeMeHTHI MaTpHUYHOI'0 aHaJIn3a. Ananutudeckas reoMeTpusl.

Bapuanr 1

1. Jlanw BekTopsl a= {1;1; —1}, b={2;3; -1}, ¢ = {-3; 2; 3}, x = {0; 6; 1}. Jlokazars, 4TO
BEKTOpHI G, b, ¢ 0OpasyioT Ga3mc B mpocTpaHcTBe. HaifTm KOOpIMHATEI BEKTOpa X B 3TOM
Oasmuce.

2. Jlanbl KoOpauHATH BepiuH TeTpadapa ABCD. Haiitu:
a) iomaab ocHoBanus ABC



0) ypaBHeHHE BBICOTHI TeTpadapa DK

B) ypaBHEHHE NMPSIMOM, Ipoxoasien yepe3 Touky C mapamiensHo BeicoTe DK

r) pacctosinue ot Touku C o rpanu ABD

1) ypaBHEHHUE TIJIOCKOCTH, poxoAsiiei uepe3 Touku B u C nepnenaukymsipao miockoct ABC
e) nnuny pedbpa BD

K) 00Bem TeTpadapa ABCD

3) BEJIMYMHY TUI0CKOT0 yria npu Bepimne C miockoct BCD

1) BeMIMUMHY yriia Mexay peopom CD u mitockocteio ocHoBanus ABC
A(1,1,1); B(2,2,2); C(2,3,4); D(2,4,7)

Bapuanr 2

1. Jlans BekTopsl a= {3; —3; 1}, b= {1;1; 2}, ¢ = {2; —1; 4}, x = {6; —3; 7}. Jloka3arp, uTO

BEKTOpHl @, b, ¢ oOpa3yror Gaszuc B mpocTpaHcTBe. HalTH KOOpAMHATHI BEKTOpa X B 3TOM
Oazuce.

2. Jlanbl koopauHaThl BepmuH TeTpa’rapa ABCD. Haiitu:

a) rurommaab ocHoBanus ABC

0) ypaBHeHuE BbICOTHI TeTpadapa DK

B) YpaBHEHHE NMPSAMOIL, mpoxosiieii yepes Touky C napasmiensHo BeicoTe DK

r) paccrosiuue ot Touku C o rpanu ABD

1) ypaBHEHHUE TUIOCKOCTH, Tpoxosiel yepe3 Touku B u C nepnenaukynspHo miaockocta ABC
e) nnuny pedbpa BD

K) 00bem TeTpadapa ABCD

3) BeJIMYMHY TUIOCKOTO yriia pu BepiuHe C mrockoctu BCD

1) BeNTUYMHY yria Mexxay pedpom CD u minockoctrio ocHoBanus ABC
A(1,2,3); B(2,3,1); C(2,4,6); D(4,7,6)

Bapuant 3

1. daumsr Bextopsl a= {1, —1,2} u b= {2, —2,1}. Haiitu npoekuuio c=3a+b Ha HampaBIeHHE
BeKTOpa b.

2. Jlanbl KoopauHATH BepmuH TeTparapa ABCD. Haiitu:

a) ruromaab ocHoBanus ABC

0) ypaBHeHUE BBICOTHI TeTpadapa DK

B) YpaBHEHHE MpsIMOii, mpoxoadiiei yepe3 Touky C nmapamiensHo Beicote DK

r) pacctosiaue ot Touku C 1o rpanu ABD

1) ypaBHEHHUE IJIOCKOCTH, Ipoxo isiielt uepe3 Touku B u C neprnenaukynspHo miockoct ABC
e) nmuny pedbpa BD

x) o0beM Tetpasdapa ABCD

3) BEeJIMYUHY TUIOCKOTO yriia ipu BepimrHae C miockoctu BCD

1) BeIMYMHY yria Mexay peopom CD u mnockoctsio ocHoBanust ABC
A(01010)1 B(_1a417)1 C(012)8)1 D(l!_za_l)

Bapuanr 4



1. Jlanw BekTopsl a= {1; —1; =2}, b=1{2;1;3}, ¢ ={3; 1; -1}, x = {6; 1; 0}. Jlokazarp, 4TO

BEKTOpHI @, b, ¢ 00pa3yroT 0a3uc B mpocTpaHcTBe. HaliTH KOOpAWMHATHI BEKTOpa X B ITOM
Oasuce.

2. Jlanwl koopauHaThl BepiuH Terpasapa ABCD. Haiitu:

a) moiaab ocHoBanus ABC

0) ypaBHeHHUE BBICOTHI TeTpadapa DK

B) ypaBHEHHE MPsIMOi, mpoxoasmiei yepe3 Touky C mapamiensHo Beicote DK

r) pacctosiaue ot Touku C mo rpanu ABD

1) ypaBHEHHUE IIOCKOCTH, Tpoxoisiiel uepe3 Touku B u C neprnenaukynsapHo miockoct ABC
e) ninuny pedbpa BD

x) o0beM Terpadapa ABCD

3) BeIMYUHY TU10cKoro yria npu BepiuHe C maockoctrn BCD

1) BeIIMYHMHY yria Mmexay peopom CD u mtockoctrio ocHoBanust ABC

A(0,1,-1); B(1,2,-2); C(1,0,0); D(-1,2,0)

Bapuanr 5

1. Jlausl Bektopsl a= {1;1; —3}, b= {3;3; -2}, ¢ = {—2; —4; 1}, ¥ = {2; 0; —4}. Jloka3ats,
YTO BEKTOpHI G, b, C 06pa3yroT 6asuc B IpocTpaHcTBe. HailTu KOOpIMHATEI BEKTOpa X B 3TOM
Oasmuce.

2. Jlanbl koopauHaThl BepmuH teTpadapa ABCD. Haiitu:

a) rrommaab ocHoBanus ABC

0) ypaBHeHuE BbICOTHI TeTpadapa DK

B) YpaBHEHHE MpsIMOii, mpoxoadiiei yepe3 Touky C napamiensHo Beicote DK

r) paccrosiuue ot Touku C 1o rpanu ABD

1) ypaBHEHHUE INIOCKOCTH, Ipoxosiielt uepe3 Touku B u C neprnenaukynspHo miockoct ABC
e) nnuny pedbpa BD

x) o0beM Terpasdapa ABCD

3) BeJIMYMHY TUIOCKOTO yriia rpu BepiiuHe C mrockoctu BCD

1) BeIMYMHY yria Mexay peopom CD u mnockoctrio ocHoBanust ABC
A(712a4)1 B(71-11-2); C(3a311)1 D(-4’211)

Bapuanr 6
1. TIpy Kakux 3HAYEHUAX @ U B BEKTOPHI & - 2i+3j+a k1 b= 3 (-6 j +2 kxomnmuHeapHbI?

2. Jlanbl koopauHaThHl BepmuH TeTpadapa ABCD. Haiitu:

a) momaab ocHoBanus ABC

0) ypaBHEHHUE BBICOTHI TeTpasapa DK

B) YpaBHEHHE MPsIMOH, ipoxosmiei yepe3 Touky C mapamiensHo BeicoTe DK
r) pacctosinue ot Touku C 1o rpanu ABD

1) ypaBHEHHUE TIOCKOCTH, TIpoxoisiiel uepe3 Touku B u C neprienaukymsapHo rockoctn ABC
e) Hy pedbpa BD

k) 00beM Terpadapa ABCD

3) BEJIMUMHY IUI0cKoro yria npu Bepimue C miockoctu BCD

1) BeNIMYKMHY yriia Mexay peopom CD u mutockoctrio ocHoBanust ABC
A(0,0,0); B(1,1,1); C(1,2,3); D(1,3,6)



Bapmuanr 7/

1. Jlanw BekTopsl a= {1; —1; 4}, b={2; —2; 3}, ¢ ={1;4; -2}, x = {4;1; 5}. Jlokazarp, 4TO

BEKTOpHl @, b, ¢ oOpa3yror 06a3zuc B mpocTpaHcTBe. HalTH KOOpAMHATHI BEKTOpa X B 3TOM
Oazuce.

2. Jlanbl koopauHaThl BepuH teTpa’rapa ABCD. Haiitu:

a) rrommaab ocHoBanus ABC

0) ypaBHeHuE BbICOTHI TeTpadapa DK

B) ypaBHEHHE NMPSIMOM, Ipoxoasieh yepe3 Touky C nmapamienasHo BeicoTe DK

r) pacctosiue ot Touku C 1o rpanu ABD

1) ypaBHEHHUE TIJIOCKOCTH, poxosiiei uepe3 Touku B u C nepnenaukymsipao miockocta ABC
e) nnuny pedbpa BD

k) 00Bem TeTpadapa ABCD

3) BeJIMYMHY TUIOCKOTO yriaa pu BepiuHe C miockoctu BCD

1) BeTU4MHY yria Mexxay pedpom CD u mnockoctrio ocHoBanus ABC

A(0,0,0); B(1,2,3); C(1,1,-2); D(3,5,3)

Bapuanr 8

1. Manw BexTopsl a= {1; —2; 2}, b= {3; 1; =1}, ¢ = {4; —1; 2}, x = {8; —2; 3}. Jlokasars, uTo

BEKTOpHI @, b, C oOpa3yror 06a3zuc B mpocTpaHcTBe. HallTH KoopAWHATBHI BEKTOpa X B 3TOM
Oazuce.

2. Jlanwl koopauHaThl BepiuH Terpadapa ABCD. Haiitu:

a) momaab ocHoBanus ABC

0) ypaBHEeHuUE BBICOTHI TeTpa3apa DK

B) YpaBHEHHE MPSIMOH, poxoasmiei yepe3 Touky C mapamiensHo Beicote DK
r) pacctosinue ot Touku C 1o rpanu ABD

1) ypaBHEHHUE TUIOCKOCTH, TIpoxosiiel yepe3 Touku B u C neprnenaukynsapHo miockocta ABC
e) nHy pedbpa BD

x) 00beM Terpadapa ABCD

3) BEJIMUMHY IUI0cKoro yria npu Bepummze C miockoctu BCD

1) BeIMYHMHY yria Mmexay peopom CD u mtockoctsio ocHoBanust ABC
A(0,1,2); B(1,2,3); C(1,3,5); D(1,4,8)

Bapuant 9

1. Jansr BextTopsl a= {3; —1; 2}, b= {4; 3; 1}, ¢ = {—2; 2; 0}, x = {5; 4; 3}. JlokasaTh, uTO
BEKTOpHI G, b, ¢ 06pasyroT Gasuc B mpocTpaHcTBe. HaiiTm KOOpAMHATEI BEKTOpa X B JTOM
Oazuce.

2. Jlanbl koopauHATH BepmuH TeTpadapa ABCD. Haiitu:

a) mromaab ocHoBanus ABC

0) ypaBHeHHE BBICOTHI TeTpadapa DK

B) ypaBHEHHE MpsIMOii, mpoxoadiiei yepe3 Touky C nmapamiensHo Beicote DK

r) paccrosiaue ot Touku C 1o rpanu ABD

1) ypaBHEHHUE IIIOCKOCTH, Ipoxoisiielt uepe3 Touku B u C neprnenaukynspHo miockoct ABC
e) nnuny pedbpa BD



X) 00beM Terparapa ABCD
3) BEMUYUHY TU10cKkoro yria npu BepiuHe C mnockoctrn BCD
1) BeIIMYHMHY yria Mmexay peopom CD u mtockoctrio ocHoBanust ABC

A(llll-l)l B(2!312)1 C(2|2)-3)1 D(4)612)
Bapuant 10

1. Jlanw BekTopsl a= {4;2; 1}, b={-3;—1;2}, ¢ ={2;2; -1}, x = {3; 3; 2}. Jlokazarp, 4TO

BEKTOpHl @, b, ¢ oOpa3yror 0a3zuc B mpocTpaHcTBe. HallTH KoopaWHATBHI BEKTOpa X B 3TOM
Oasuce.

2. Jlanbl koopauHaThl BepiuH tetpa’rapa ABCD. Haiitu:

a) rrommaab ocHoBanus ABC

0) ypaBHeHuE BbICOTHI TeTpadapa DK

B) ypaBHEHHE NMPSIMOM, Ipoxoasiel yepe3 Touky C napamienasHo BeicoTe DK
r) paccrosiuue ot Touku C o rpanu ABD

1) ypaBHEHHUE TUIOCKOCTH, Tpoxosiel yepe3 Touku B u C nepnenaukynspHo miaockocta ABC
e) nnuny pebpa BD

K) 00bem TeTpadapa ABCD

3) BeJIMYMHY TUIOCKOTO yriia pu Bepiuae C mrockoctu BCD

1) BeNTU4MHY yria Mexxay pedpom CD u mnockoctrio ocHoBanus ABC
A(1,-1,0); B(0,3,7); C(1,1,8); D(2,-3,-1)

Bropoi cemectp

Tema 1. [Ipenen u HenpepbIBHOCTH PYHKILIUU.

Bapuanr 1
|.  Haiitu npenensr:
Vit —

i . Vx2-3-1
1. llm 4 llm

x—>1 2x x—2 Xx—2
2. li 6x2+42x 5 lim x?

x—00 3x2+1 " x>0 1—cos x
3. lim x%*-7x+12 2.4

42 x+1
lim (&%) ~

x—4 x3=2x2—9x+4
6. x—oo x—1

Il.  Omnpenenure nopsaok 6eckoneyno Manoil npu x—0 otHocuTensHO X: Y = In(1 +

Vx2 tg x)
I1l.  HccnenoBaTh Ha HENIPEPHIBHOCTS:
x—1, ectux <0
I
tgx, ecmn 0 <x < —
y= 3

T
V3, ecnx > _
3



Haiitu npenensr:

1. lim 3x+1
T oxo523
X sin—
\é—8x+415
2. lim

x—3 x3-27
3. li 8x3+3x2—1

x—00 2x%*+25
4, lim\/xz—lz—z

x—4 Vx2—7-3

Bapuanr 2

5 le 1—_cos3x
6 lim (2x—1 )x+2

x—oo 2x+3

Ornpenenurte mopsiTIok 0eCKOHEUHO Mayiol TTpu X—(0 OTHOCUTENBHO X: ¥ = 1 — cos 2x

I/ICCJ'IG,I[OBaTB Ha HCTIPCPBIBHOCTD:

x24+1, eciux <0
T
sinx, eciu 0 < x < 5

T
1, eciux > —=

{ 2

Haiitu npenensr:

1. lim Vet

x—1 4x+2
2. lim * x4 2x34x—4

x—1 xz 4x+3

3. llm_s_z_
x—o0 2Xx —4x +12

Bapuanr 3

4. lim 1=Vx?-3
x—2 x2—4
5. lim tg x—sin x
x—0 x2sinx
3x+4 _2x—1

)

lim (
x—oo 3x—1

Omnpenenure NopsAa0K OECKOHEUHO Maloif pu Xx—(0 oTHOCUTENbHO X: ¥ = 1 — cos 3x

HccnenoBaTh Ha HEMPEPHIBHOCTD:

x+3 ecmnx<0
x, eain0<x<m
-1, ecitux>m

y=1{

Haiitu npenensr:

T
. 1+4cos ™
1. lim T
x—2 tg3x
x3+4x%2—5
lim
2 x—1
Cim YIEx=VI=x
x

3. x—0

2x%4+x3-3

Bapuanr 4

4. lim 7x*+4x—1
x—00 8x24+2x+1
Jim 1=cos4x
x—0 1—cos 8x

x2—1

x+3

6. lim (Z2) 3

x—00 X—2

Onpexnenute NopsAA0K OECKOHEUHO MO MpH X—(0 OTHOCUTENBHO X: Y = Vxz+1-1

HccnenoBaTh Ha HCIIPCPBIBHOCTH:

x—1, ecinx <0

y={x24+3x—1, eem0<x<1

2, eciux>1



Bapuanr 5

I.  Haiitu npenensr: 5
2

X Ccosx—Ccos° x
4x —sin 5 i
[ AX oS, - —xsmZx
1. hn} X be X SN ZXx
x— cos
. 3 . x+2,2x—1
5 lim 3x2—2x—8 6. lim (=)
C o2 24 x—oo x+1
. VEEFT
lim
3. x—o0 2x+3
. Vx2-8-1
x—3 Vx2—5-2

Il.  Omnpenenure MopsAI0K OECKOHEYHO MajIoi mpu X—0 OTHOCUTENBHO X: Y = 1 — cos X
1. UccnenoBaTh Ha HEPEPHIBHOCTD:
x—1, ectux <0
y={x2 ecm0<x<1
1, ectux>1

Bapuanr 6
|.  Haiitu npenensr:
1. lim x+sin x 4. lim x2—4
. x—)% 1—tg2x x—2 1—Vx—1
4_.3 5. . x2 sin 4x
2 llm 3x*—x°—40 llrlgt—
. 2_4 x—0 tg x—sin x,
X2 243 6. .. 2xy3 Tl
lim lim ( )
3 J—
. x—oo00 2x+1

x—00 2x3+x2—2
Il.  Onpenenute MOpsI0K OECKOHEUHO MaIoN TTpU X—> (0 OTHOCUTEIIBHO X: Y = COS X —
CoSs? x
I1l.  HccnenoBaTh Ha HENPEPHIBHOCTS:
—x, ecaiux <0
y={x2 ecom0<x<1
3, ecinx=>1

Bapuanr 7
|.  Haiitu npenensr:
I . 2x—2
1 lim Vx2+1+sin mx 4. lim —
. 7 V26+x—3
x—1 3tg 3 x.—>1 14x sin x—cos 2x
I x2—4 5. lim
2 m 3——3x=|# x—0 sin? x
Tox-2 12 5x%+1
3 ip 3ot 6. lim (——)
. S TEE— 42
x—00 6x24+2x—4 x—00 2-X

Il.  Omnpenenure nopsaok 6eckoHeuHO Majol mpu X—0 oTHOcUTENbHO X: Y = 1 — cos 2x +
tg2 x
I1l.  MccnenoBaTh Ha HEMPEPHIBHOCTH:



0, eciux <0

T
sinx, eciu0 < x < —
y = 2

T
2, eClIUX = —
2

Bapuanr 8

Haittu npenensr:
1. lim cos 2x+1
. e ea——
x—0 ctg(,+x)+1
2. . x343x%4+2x—6
x>1 5x242x—7
. 3
3. lim(_% )
x—oo 5x +1

v X
Onpenenure NOps 10K OECKOHEYHO Malol ipu X—(0 OTHOCHUTENBHO X: Yy = X Sin —
2

Hccnenosath Ha HCTIPCPBIBHOCTD:

1, ecoinx <0

T

cosx, e <x < _—

y = 2
T
1+x, ecmnx =—
2

Bapuanr 9

Haiitu npenensr:

. x+1
1. lim —
x—>11tg—4
2. lim x*=2x34x-2
x——1 x3—x
3. lim x3—2x%2—1
x—>00 x2—2x+3
4, lim\/x2+3—2

x—1 x2—1

o 3
OrnpeenuTe MOPSI0K GECKOHEUHO Maoii pu x—0 oTHOcHTEnbHO X: ¥ = In(1 + "Vx2)

HccnenoBath Ha HETIPEPHIBHOCTD:
x, ecaux <0
y={cosx?, eciu0<x<3
— X, ECIUX =T

Bapuant 10

Haiitu npenensr:

X

1. lim ltcos—
xelarctg(\/%
x2—

2. 4
lim 233546
->=2

3. J; Va2+1—x
im

x—o0 Vx +2+1

lim 2=/x-1
x—5 x —25

1—cos 3x

x—0 xtg2

x+1_x+4

lim (—)

x—00 X+2

lim —
x—0  sin3x

(cos2x—1)x

1
. X, 2x
lip @+

Va243-2

lim

x—>1Vx2+8-3

Li cos 4x—

tg? 2x
x%+2

lim (,

x—oo X +4

1

)



Il.  Omnpenenure nopsaok 6ecKOHEYHO Manoil npu Xx—0 OTHOCUTENBHO X: ¥ = X sin 3x

1.  HccnenoBaTh Ha HEPEPHIBHOCTD:
0, ectux <0

2sinx, ecn0 < x <

NS

T+ 4 T
- , eCIU X > —
{ 2

Tema 2. luddepeHumanbHOE HCUNCIICHHE.

BapuanT 1
1. Haiitu npou3BoaHbie PyHKITHIL:
a) x°-Inx
6) X Lo
X+1

B) arctg Jx—+/x
r) (3" —cos? 2x)
1) Xsiny—ycosx=0
y =2sint
[
X = 3cost

2. IlocTpouts rpaduk QpyHKIMN
X
y =

4+ %

BapwuanT 2
1. Haiitu npousBoHbIe QyHKIHMI:

a) 4“/)(_7

In x
6) cos(x’)

B) arcsin X + y1— x°

r) (229 % 4 In(1+ x%))*

1) ysin X+cos(X—y)=cosy
[y=¢

OB

Lx:lnt

2. Tloctpouts rpaduk GyHKITHH
[ x+1)

=y

Bapuanr 3
1. Haiitu npou3BoaHble QyHKITHIL:



0) arcsini
X
2x +1
2x -1
r) (3% +sin® 3x)
1) sin x —arctg(xy) =0

y=Int
e) .
X=sint
2. [TocTpouts rpaduk GyHKIIMHA
X
y =

B) arctg

(x -1)*

1. Haiitu npousBoHbIe PYHKINNA:

a) 3f(1-x?

6) (" -1y
B) (47" +/x)°
r) arcsin /1 4x?

) xy+Iny—2Inx=0

[y =cos?t
e) 3 .
Lx:23|nt

2. Hogrpouts rpauk QpyHKIMH
X" +16
y =

X

1. Haiitu mpousBogHbIC PYHKITUI:

a) tg3x
6) e—cosSx

="
B) In|arcsin
Jx

F) (4arcsin2x _ [l_ 4X2 )3
) (x+y)* =(x-2y)° =0
y =arcsint
€
X = arccost

2. IToctpouts rpaduk GpyHKIMN

Bapuant 4

Bapuanr 5



1. Haiitu npou3BoaHbie PyHKITHIL:

1-x

a) 21+x
6) 2Xx—-3

VX2 +4x
B) In(sin 6x)
F) (3arctg2x —In(1+ X2 ))4

J1) cos(xy) = Z
X
ly=1

x=¢'
2. [Toctpouts rpaduk GyHKIUN
X3
T

1. Haiitu npou3Boanbie PyHKIIHMIL:

sin 3x
3c0s 5X
6) e*reu
B) tg(In /x)
r) (2™ 4 arccos x)*
1) cos(X—Yy)—2x+2y =0

{y:sint
e)
X =tgt

2. IlocTpouts rpaduk GyHKIMN
2x-1

YD)

1. Haiitu npousBoaHbIe PyHKITHIL:

5/y2

a) X
/e5x

0) In(ctg4x)

B) (SIQZX N X2)3

r) arctg®+/2x -1

BapuanT 6

BapwuanTt 7

Bapuanr 8



n) e —x*—¢' =0
Ix=F+1

Y= 2t7 -1

2. Iloctpouts rpaduk GpyHKIMN

X2

y:xz—l

1. HaiiTi npousBoiHbIE (PYHKITHI:

3x—-8
VX2 +3x—8
2tgx
Cos X
B) "
r) (2°°* +5in® X)?
y

a)

0)

) €7 =sin

X

ly=e'+e™

e) t —t
x=¢'—e

2. [Toctpouts rpaduk GyHKIUN
(x+2Y

SIr=y

1. Haiitu npousBoiHbIE PYHKITHI:

1
a) tg(x+7
Ny
6) x%

B) X-arctg®x
r) (39 +In xsin x)°
m) ylnx—xlny=x+y
y =2cost
e)
X = 3cost

2. IlocTpouth Tpaduk GpyHKIHH
2

y:x2+x+1

Tema 3. nTerpanbHOE UCUHUCIIEHUE.

BapuanTt 9

BapuanT 10



Haiitn ydeonpeﬂeneHHHe HUHTErPaJIbl.
X"aX

1.jm

X% + X +1

3. I X? c0s 3xdx

(e* +1)e*

R T

e

5, _[cos“ X -sin® xdx

Hatitu HCOIIPCACICHHBIC NMHTCTPAJIbI.

1. _[ess”‘zx -sin 2xadx

2. [ cos(In x)dx

X—2

3. J‘ dx
9x% + 4x +1

4. jsin X -sin 5xdx

5._pdx
‘(arcsin x)%- 2

X

Haiitu HCOMPCACIICHHBIC MHTCTPAJIbI.

1. Icos3 X~/sin xdx

In? x

2. J.Fdx

3. 2x -1
Jz—dx
3Xc—3x+2

4, I ctg®3xdx

Bapuanr 1

Bapuant 2

Bapuant 3



arctg 2X

J 1+4x%

HaiiTn HeonpeaeneHHbIE HHTETPAJIbI.

1 J- sin xdx
Y Joos? x+ 2
2. X+1

dx

2%% —3X+2

3. _[x-lnz xdx

4, ijﬂ dx
JXx-1+1

5. pdx
‘x

1-1n? x

HaI/ITI/IXIdIeOHpeI[CJ'ICHHHe HUHTCTpaJIbl.

e"ax

' -[ex+e‘x
X+3

2 J» d
X2 + 2X + 4

3 [ sin(in x)dx

4. J‘tgzxdx
2
tg*x
5 i‘_dx
cos

Haiitn HeonpeieneHHbIE NHTErPaJIbL.

1. J- 3x-1
2X% + 2X +1

5 Ixz-xls 1+ xdx

3 Ixz sin 5xdx

Bapuanr 4

Bapuanr 5

Bapuant 6



dx
4. ‘Zsin X+ COS X + 2

5. _[sin7 xdx

HaiiTn HeonpeaeneHHbIE HHTETPaJIbI.

23arcthx
1| — dx
-[ 1+ 4x
2. 3—x

J‘3—2x—x2 &

3 I (x? —1)-e™dx

4' o 2
jsm X -C0S“ Xdx

5. )
J- thX dx
€os” 2x

Haﬁ{mgﬂeonpeﬂeneﬂﬂme HHTETpaJIbl.
n"x

+3
1. dx
-[ xIn x

2-[ 3X+2

2—dx
XS +5X+7

3. I e cos 4xdx

X

2
e+ 4e? +1

5. J‘sin"’ % dx
2

Haiitu HCOMPCACIICHHBIC MHTCTPAJIbI.

dx

1. dx
J.\/(l— x%)-arcsin x

Bapuanr 7

BapuanT 8

Bapuant 9



2, j(x2 +1)-3*dx

3 X+3
Jx2—2x+2

4, d_x
‘ Sin X + C0os X

5. ¢sin(Inx)
J N dx

dx

Bapuanr 10
Haiitu HeonpeneieHHbIE HHTErPaIbL.

' X

2. 5x+4 dx
X —2X+5
3. _[xze_gdx

4, Isinz X -C0S 2xdx

5 COST\? dx

X2

Tpernii cemectp

Tema 1. Jludpdepenumanbaoe ucuncienne QyHKIIMN HECKOIbKUX MEPEMEHHBIX.

Bapuanr 1

N2
1. Haitti monuei quddepenipan GpyHKIHE Z = COS -~

Xz_y
2. Jlna dyEKmEM z = usinv, rae u = arccosvxy, v = arcsin(x — y), HaifTn 4acTHbIe
MIPOU3BOAHBIC 9% 11 92
ox Ody
7,02

3. Boruncnute npubnmxenHo arctg
6,97

4. Haiit cTaniOHApHBIE TOYKU M UCCIIECOBATH HA DKCTPEMYM (DYHKITHIO
zZ=—-x2+xy—y>—9y+6x—35



Bapuanr 2

Haiitu nonustit quddepennman pyuxmmn z = (5x2y — y3 + 7)3,

2 X o~
Hns dpynkuuun z = 3% arctgv, rae u = °, v = Xy, HAalTH YacTHBIC IPOU3BOIHBIC 92 1
y ox
9z

Oy'
1,02
Boraucnuts npubnuxeHHo arctg
0,95

Haiitu cTanmonapHble TOYKH M UCCIIEA0BATh HA SKCTPEMYM (DYHKIIHIO
z=6x2—"7xy+ 2y2—3y+ 6x

Bapuant 3

Haiitu nonustit muddepenman QyHkumn z = arctg %,
y
st dyakimun z = In(u? + v2), rme u = x oSy, v = Y sin X, HalTH YacTHbIC

IIPOU3BOIHBIC 9Z 1 92,
ox Oy

Beraucnute npubmmkenHo 1,042.03,
HaiiTi cTanmoHapHbIe TOYKH U HCCIIEOBATH HA SKCTPEMYM (DYHKIIUIO
z = 4x? — 5xy + 3y?2 — 8y — 9x

Bapuanr 4

Haiitu nonserit muddepennman Gpyaknmm z = Intg %,
y

X o
Jns pyskumu z = ud + v3, rie u = xy, v = _, HAWTH YacTHbIE POU3BOIHBIC 32 1 92,
y dox Oy

Bbranciuts npubmmkenHo V(0,04)2 + (3,01)2
HaiiTu cranimoHapHbIe TOUKU U UCCIIEN0BATH HA DKCTPEMYM (YHKIIUIO
z = 2x3 —36xy + 2y3 + 10

Bapuant 5
Haittu nonueri auddepennuan Gyakmun z = xvy + 3y_
%
Jlns GyHKIHUK Z = COS UV, TJie U = xeY, v = Yy In x, HaliTh YacTHBIE MPOU3BOIHBIE 9Z 1
0x
0z
ay'

Borurciauts npubmmxenso In(0,093 + 0,993).
Haiiti cranmoHapHbIe TOUYKH W KCCIIEA0BATh Ha SKCTPEMYM (PYHKIIHIO

z=x2+xy+y>—3y—2x+5_
3



BapuanT 6

1. Haiitu nonusiii muddepennman Gysxaum z = % + X -

x3 6x%y
2. Jna pynkuuu z = VuZ + vZ, rae u = x¥, v = x In y, HaliTk 4acTHbIE IPOM3BOAHBIE 92 1
0x
9z
ay'
3. Beruucnute npubamkenHo 1,07397,
4. HaiiTi cTalmoHapHBIC TOYKU U UCCIEIOBATH HA SKCTPEMYM (YHKITHIO
z=-x2+xy—y>+3y—9x—20
Bapuanr 7
o o x2—2xy
1. Haiitu nonmueiii quddepennnan Gpyakmum z = .
y24+2xy+1
2 2 X o
2. Jlns pyskmum z = e* TV rage u = xy, v = °, HAlTH YaCTHBIE IIPOU3BOIHBIE 97 1 97
y ox Oy

3. Bpruucnuth npuOIMKeHHO V5e0.02 4 2,032,
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Bapuanr 2.

HccnenoBaTh YUCIOBEIE pAAbI HA CXOAUMOCTD.
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Bapuant 3.

HccnenoBaTh YHCIOBEIC PAAbI HA CXOAUMOCTD.
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Bapuanr 4.

I/ICCJ'IGI[OBaTB YHUCIOBBIC PSAAbI HA CXOAUMOCTD.
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Bapuanr 5.

HCCJ’IGI[OB&TB YHUCJIOBBIC PAJAblI HA CXOAUMOCTD.
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Bapuanr 6.

HccnenoBaTh YMCIOBEIE pAAbl HA CXOOAUMOCTD.
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Bapuanr 7.

WccnenoBath 9uCIOBBIE PSAJIBI HA CXOIUMOCTbD.



2—n

Vi3S F2nz—n+9

n=1
> )"

n=1

C n
2n+1

o 5n+1
>

n=1

n!

Bapuanr 8.

HccnenoBaTh YHCIOBEIC PAAbI HA CXOAUMOCTD.
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Bapuant 9.

I/ICCJ'IGI[OBaTB YHUCIOBBIC PSAAbl HA CXOAUMOCTD.
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Bapuanr 10.

HCCHGI[OB&TB YHUCJIOBBIC PAJAblI HA CXOAUMOCTD.
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Kontponupyemsie komnetenuu: OTIK-1.
Oyenka Komnemenyull 0cyuecmensaemcs 6 coomgemcmeuu ¢ maoauyet 4.

Bonpocsl k 3k3aMeny

1 cemectp

Martpu1ibl 4 IMHEHHbIE onepanuu Haja HUMU. CBolcTBa onepanui.
Matpuliibl 1 yMHOXKEHHE MaTpPULL.

Onpenenurenu BTOPOro U TpeThero nopsaka. Mx ceoiicraa.
Onpenenurenu N-ro nopsiaka. CBOWCTBA OMPEICIIUTEICH.

Teopema Jlamnuiaca (0 3HaYeHUU ONPEAETUTENS).

Cuctema nuHelHbIX anreOpandeckux ypaBHenuii (CJIAY). Ilpasuno Kpamepa.
OOparHast MaTpHIa U €e CBOMCTBa.

MarpuyHsle ypaBHEHHS.

Paccrostnie Mexay 1ByMsl TOUKaMH.

Koopaunats! TOUKY fensiield oTpe30K B JAHHOM OTHOILLIEHUH A.
[TpstmoyronbHas cucTeMa KOOpAUHAT. Y paBHEHHE JIMHUU Ha IJIOCKOCTH.
[TonsipHble KOOPAUHATHL. Y paBHEHUE JIMHUU B MOJSIPHBIX KOOPAWHATAX.
CBs13b MEXly IPSIMOYTOJIBHOW U MOJISIPHOM CHCTEMOU KOOPAMHAT.
[TapameTpuueckuie ypaBHEHUS JTUHUU.

YpaBHeHUE MPSIMOH € YIIIOBBIM KO PHIIUEHTOM.

CoNooOAREWNEOORWDNE

10.  OOmee ypaBHeHHE TIpsiMoid. Teopema 00 ypaBHEHHH OTIPEICIISIONIEM IPSIMYIO Ha
TUIOCKOCTH.

11.  OOmee ypaBHEeHHE NpsSIMON. YpaBHEHHE MPAMOM MapayjiesibHON ocu abcuucc
(opauHar).

12. VYpaBHeHHE NPsSMOIA B OTpE3Kax.



13. Martpuunas 3anuchk U MmaTpuanoe pemenue CJIAY.
14, Merton I'aycca mist pemenus CJIAY.
15.  Meroa XKopnana-TI'aycca nis pemenus CJIAY.

16. Panr matpuisl. Ero cBoiicTsa.

17.  UccnemoBanme CJIAY. Teopema Kponekepa-Kamemm (0 coBMeCTHOCTH
CUCTEMBI).

18.  Auropurt™m pemenus npousBonbHoit CJIAY.

19.  Cucrema nuHelHBIX ogHOpoAHBIX ypaBHeHui (CJIOY). Teopema o HeHyneBOM
pewenuu CJIOY.

20. dynnamentanbHas cucrema pemenuit CJIOY. Ee cBoiicTBa.

21. BexTopsl. JIunelinbie oneparuu HaJ BekTopaMu. CBOMCTBA TMHEMHBIX OIEpaLUi.

22. [Ipoekius BekTopa Ha ocb. CBOMCTBA MPOCKIIUM.

23. Pa3nosxeHne BekTOpa 110 OpTaM KOOPAMHATHBIX OCeX. MOyJIb U HAIIPABIISAIOIINE
KOCHUHYCBI BEKTOpA.

24. Komnuneapnsie Bektopsl. Mx cBoiictBa. KoopaunaTel BeKTopa.

25.  CkansphHoe npousBeqaeHue BeKTopoB. Ero cBoiicTBa.

26.  BekropHoe nmpou3BeneHue BeKTOpoB. Ero cBoiicTBa.

27.  CmenranHoe npousBeieHHE BEeKTOpoB. Ero cBoiicTaa.

28. IToHsTHE IMHENHON 3aBUCUMOCTH M HE3aBUCUMOCTH BEKTOPOB.

29.  JluHeliHas 3aBUCUMOCTb BEKTOPOB Ha IJIOCKOCTH.

30.  JluneiiHoe (BEKTOPHOE) MPOCTPAaHCTBO. [IprMephI TMHEHHBIX POCTPAHCTB.

31. Pa3mepHOCTh 1 6a3KC TUHEHHOTO IPOCTPAHCTBA.

32. [lepexon kK HOBOMY Oa3ucy.

33.  Jluneiinble onepaTopsl. Teopema 0 MaTpulle JIMHEHHOTO onepaTopa.

34. CBs13b MKy MAaTPHUIIAMH JTHHEHHOTO OIlepaTopa B pa3HbIX 0a3mcax.

35.  VYpaBHeHue NpsMOH C YTIOBBIM KO3(PPHUIIIEHTOM.

36.  OOmee ypaBHEHHE IPSIMOH.

37.  YpaBHEHHE NPSIMOU B OTpE3Kax.

38. VYpaBHEHHE NPSAMOM NPOXOAAIIEH Yepe3 JaHHYIO TOUKY B JIaHHOM HaIPaBIICHUN.

39.  Vronm Mexay HpsSMbIMH. YCJIOBUE MapauIeNbHOCTH M MEPHEHIUKYISIPHOCTU
MIPSIMBIX.

40.  BsauMHOe pacrnoyio’KeHHe ABYX MPSIMbIX Ha MJIOCKOCTH.

41. VYpaBHeHHE NPAMON B OJIIPHBIX KoopAuHaTax. HopManbHOE ypaBHEHHUE NIPSIMOM.
HopMmupyromunii MHOXKUTENS.

42. PaccrosiHue OT TOUKH 10 IPSIMOIA.

43.  YpaBHeHHe IPSIMOI MPOXOAAIIEH yepes3 ABe pa3IuUHbIE TOUKH.

44.  VYpaBHEHHE IUIOCKOCTH MPOXOJAIEH yepe3 JaHHYI0 TOYKY, NMEPHEHAUKYISPHO
JAHHOMY BEKTOpY.

45. OO6miee ypaBHEHHE TUIOCKOCTH.

46.  Henomnnble ypaBHEHMs IUIOCKOCTH.

47.  VYpaBHEHHE IUIOCKOCTH B OTpE3Kax.

48.  PaccTosiHHE OT TOYKH JI0 TUIOCKOCTH.

49.  Yrom Mexnay IUIOCKOCTSMHU. Y CIIOBHS MEPIIEHANKYISIPHOCTH, MMapauIeTbHOCTH U
COBIMAJIEHUS IJIOCKOCTEM.

50.  OOmme ypaBHEHHS PSMOH B TIPOCTPAHCTBE.

51.  KanoHuyeckue ypaBHEHHUs MPSMON B IPOCTPAHCTBE.

52. [TapameTpudeckue ypaBHEHHMs IPSAMOW B ITIPOCTPAHCTBE.

53.  VYrom Mexay NOpsMbIMH B TIPOCTPAHCTBE. YCJIOBUS MEPHEHIUKYISIPHOCTH,
NapauIeIbHOCTH U COBIAJCHUS MPSMBIX.

54.  VYcnoBus napaniebHOCTH M NEPIEHANKYIPHOCTH MPSIMO U TIIOCKOCTH.

55.  VYpaBHeHue npsMoil mpoxoasiiei yepes ABe pa3iuuHble JaHHbIE TOUKH.

56.  YpaBHEHHE IUIOCKOCTH MPOXOAIIEH uepe3 Tpu pa3InyHble TaHHbIEC TOUKU.



2 ceMecTp

1. IIpenen yncinoBoii nmocnaenoBareibHOCTU. CBOMCTBA MPEACIIOB.

2. Yucno e. Bropoii 3amMeuaTesbHbli peaed.

3. [Ipenen GpyHKIMHM B TOYKE U B OECKOHEYHOCTH.

4. Beckoneuno maiblie GyHKIIMU U UX CBOWCTBA.

5. beckoneuno Gonbiive BenuyuHbl. CBsI3b OECKOHEYHO OONBIINX U OECKOHEYHO
MaJIbIX (PYHKLIUH.

6. OCHOBHBIE TEOPEMBI O IIPE/IENax.

7. IlepBblil 3aMeyaTeNIbHBIN IIPEIEI.

8. CpaBHeHHE O€CKOHEUHO MAJIBIX (PYHKITHIA.

9. HenpepsiBHocTh pyHKImm. CBoiicTBa HEMTPEPHIBHBIX (PYHKIIUH.

10. Knaccudukanms Touek pa3pbiBa pyHKIIHH.

11. CBOICTBO (PyHKIMIT HEMPEPHIBHBIX HAa CETMEHTE.

12. MexaHHUYECKUI U TECOMETPUIECKUNA CMBICIT IIPOU3BOTHOM.

13. [Tonsitre npousBogHoN. CBoicTBO nuddepeHupyemMoit HyHKIHH.

14.  BeBoxg oOmux mpaBui qudepeHpoBanus (IPON3BEACHNUS, YACTHOTO, CIIOKHON
U 00paTHOM PYHKIIMIA).

15. [TpousBoHbIe 351eMeHTapHbIX QyHKIHMI. Tabauna npou3BOAHbIX.

16.  Juddepenuman pynkuuu. 'eomerpudeckuii cMmpich quddepeniuana.

17. Juddepenuman cinoxHOM (yHKIMM, €ro HHBApUAHTHOCTh. [IpumeHeHue
muddepennmana i NpubIMKeHHbIX BelunciaeHui. [Ipumep.

18. IIpon3BoHBIE BEICIINX NOPAIKOB. PU3MUECKUI CMBICI BTOPOH IIPOU3BOJHOM.

19.  IuddepeHunanbl BRICIINAX MOPSIKOB.

20. [Tapamerpudeckoe 3axanne GyHKIUHU 1 ee tuddepeHImpoBaHue.

21. Teopema depma o cBoiicTBe nuddepenuupyempix GyHkuii. Ee reomerpudeckuii
CMBICIL.

22. Teopema Pomnns o cBoiictBe nuddepenunpyembix pynkuuit. Ee reomerpuyeckuii
CMBICTL.

23. Teopema Jlarpawxxa o cBoiictBe JuddepeHuupyemblx  QyHkiuid.  Ee
T€OMETPHUUYECKHUI CMBICIL.

24.  Teopema Komm o cBoiictBe nupdepenuupyembix ¢pyHkuuid. Ee reomerpuueckuii
CMBICII.

25.  IlpaBuno JlomuTans [uisi pPacKpbITUS HEONPENEICHHOCTH MPH BBIYUCICHUU
IPeJIeNOB.

26.  Bospacranue u yobiBaHHE (QyHKIIUH.

27.  CpoiictBo  mpousBogHoM  mia  auddepeHummpyemoil M HeyObIBaroIei
(HeBo3pacTaronieil) GyHKIUU B UHTEpPBAJe.

28. MakcumyM u MuHUMYM (yHkuuun. HeoGxomumoe ycioBHe 3KcTpeMyMa.
JlocTatodHoe yciIoBHE IKCTpEMyMa.

29.  HccnenoBanue GyHKIHUN HA SKCTPEMYM C IOMOILBIO BTOPOH MPOU3BOIHOM.

30. HaunGosnpmiee n HaumeHbIIee 3HaYCHUST YHKIIMHA HA OTPE3KE.

31.  BomykiocTh U BOTHYTOCTh rpaduka ¢pyHkuuu. Touku neperuoda.

32. [TepBooOpa3Has 1 HEONpeAeNeHHbII HHTerpai PyHKINU, X CBOWCTBA.

33.  TaOnuia MHTErpaJoB OCHOBHBIX 3JI€MEHTApHBIX (DYHKLHUH.

34.  OnpexneneHne ONpEACTCHHOTO MHTErpana (GyHKIIMH W €ro OCHOBHBIE CBOICTBa

(aIAUTHBHOCTH TIO MHTErpupyeMoil (QYHKIHMU U TO OTPE3Ky MHTETPUPOBAHUS, JIMHEHHOCTD, O
CpEeHEM 3HAYEHUN).

35.  ®opmyna Hetotona-Jleitonuna.
36.  3ameHa mepeMeHHOW B HEOTIPE/ICIICHHOM U B OTIPE/ICICHHOM WHTErpajiax.
37.  dopmyna HHTETPUPOBAHUS 110 YACTSIM.

38.  UuTerpupoBaHue panMOHATBHBIX (DYHKIIUH.



39.
40.
41.
42.
43.

HNHTerpupoBanme MpoCTEUIINX HPPAITMOHATBHBIX (PYHKITHIA.
WHTerpupoBaHue TPUTOHOMETPUIECKUX (PYHKIIMIA.

OcCHOBHBIE METO/IBI BBIYMCIICHUS ONPEAEIEHHOTO UHTETPAA.
HecoGcTBeHHBIE HHTETPAIBIL.

[IpuiioskeHns ONpEAENIEHHOT0 WHTErpajla: BBIYMCIICHHE IUIOIIAJEH

o0acTei, JTMH KPUBBIX U 00BEMOB TElL.

3 cemecTp

1. Psn reomerpruueckoit mporpeccum.

2. HeoOxonuMelii mpu3HaK CXOAUMOCTH YUCIOBOTO psija.

3. I"apmonuueckuii psm.

4. [Ipu3Haku cpaBHEHUS CXOAUMOCTH 3HAKOMIOCTOSIHHBIX PSIOB.

o. [Tpu3nak Jlanambepa cX0IMMOCTH 3HAKOIIOCTOSIHHBIX PSIIOB.

6. Panukansabiii npusHak Koim cXo1uMOCTH 3HAKOIIOCTOSIHHBIX PSIJIOB.

1. NHuterpansusiii npu3Hak Kommy ¢XoIMMOCTH 3HaKOIIOCTOSIHHBIX PS/IOB.

8. O06001IeHHBII TAPMOHUYECKHUH PSJL.

9. 3nakouepenyromuecs psiabl. [Ipuznak JleiiOnuna.

10.  OOuwmii 1OCTaTOUHBIN MPU3HAK CXOAUMOCTH 3HAKOIIEPEMEHHBIX PSJIOB.

11.  AOcomroTHas M YCIIOBHasi CXOJMMOCTb YHMCIIOBBIX psnoB. CBolicTBa
a0COIOTHO CXOJSIIUXCS PSJIOB.

12.  ®ynxuuoHanbHbIE pAabl. CXOIUMOCTh CTEIICHHBIX PSJIOB.

13.  Teopema H. AGens. MuTepBan u paanyc CXOAUMOCTH CTEIIEHHOTO psa.

14. Pspner Teitnopa u Makiopena.

15.  Pa3znoxeHune HEKOTOPBIX dNeMeHTapHbIX (GyHKIUI B psia Teitnopa (Maknopena).

16.  IlpubnmxEHHOE BHIYMCICHNUE 3HAUCHUH (DYHKITHIA.

17.  IlpubnmxEHHOE BBIYUCICHUE ONPeIeIEHHBIX HHTETPAJIOB.

18.  DyHKUIUU HECKOJIBKUX MEPEMEHHBIX.

19.  Ilpenen u HENIPEPHIBHOCTD (DYHKITHH.

20.  YacTHbIC MPOU3BOIHBIC U MTOJIHEIN TuddepeHIral.

21.  YacTHble MIPOU3BOJHBIE.

22.  uddepeHnnansl BRICIIUX TOPSIKOB.

23.  DkxcTtpemyMbl (PYHKIUI JBYX MEPEMEHHBIX.



JUCT PETUCTPAIIUU U3MEHEHUM
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