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Cocrasutrens / cocraBureau:MITOY. mouedntr kadeapsl MHMDOpMAIMOHHBIX TEXHOJIOTHHA M
OPUKIAJIHON MAaTEMATUKHA

MECTO pa60TI>I, 3aHNMacMas TOJDKHOCTh

Hymy6unsze JI.B. «21» aBrycra 2020 r.
TIOJIITUCH O.N.0. Jara

Penenzenr: MITOVY, noneHT kadeapsl MHGOPMAMOHHBIX TEXHOJOTWHA M IPUKIATHON
MaTEMAaTUKHA

MECTO pa60Tbl, 3aHUMacMas DO0KHOCTh

Axwmeno P.D. «22» asrycra 2020 r.

MOJITNCH ®.1.0. Jara

CornacoBaHo:
Ilpeocmasumens pabomoodamens uiu 0oveounenuss pabomooameret
["enepanbHblil upekTop, AO «MUKPOIPOIIECCOPHBIE CUCTEMBDY, K.T.H.

(OMKHOCTH, MECTO PAbOTHI)

Jemunos JI.LH. «26» asrycra 2020 r.
MOJIKCH D.1.0. JaTa

®DoH/T OIICHOYHBIX CPEICTB PACCMOTPEH M 0J00peH Ha 3acemaHuu Kadeapbl MHopManoHHbIX
TEXHOJIOTHI U MPUKIaIHON MaTeMaTHK  (TipoTokoi Ne 1 ot «26» aBrycra 2020 .)

/3aB. kadeapont UTullM/ [lerpynuna E.B.  «26» aBrycra 2020 1.

TTO/INTHACH d.1.0. Jlara

I[OHOJ'IHGHI/ISI N U3MCHCHUS, BHCCCHHBIC B q)OHZ[ OLICHOYHBIX CPCACTB, YTBCPIKACHBI HA 3aCCAaAHUN

Kageapsl )
poTOKOJ Ne OT « » 20_ r.
3aBemyromuit kadenpoit / ®.N.0/

I[OHOJ'IHCHI/ISI N UBMCHCHUS, BHCCCHHBIC B (I)OH,Z[ OLICHOYHBIX CPCACTB, YTBCPIKACHBI Ha 3aCCAAHUN

Kadeapsl )
pOTOKOJ Ne OT « » 20_ 1.
3aBeayromuit kadeapoit / ®.N.0/

I[OHOJ'IHCHI/ISI N U3BMCHCHUS, BHCCCHHBIC B (I)OHI[ OICHOYHBIX CPCACTB, YTBCPIKACHBI HA 3aCCAAHUN

Kadeapsl ,

MPOTOKOI Ne OT « » 20_ T

3aBenyromnmii kageapoit / ®.M.0/
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Conepxkanue

[TacopT (POHIA OLIEHOUHBIX CPEIICTB. « . v euveeneenteeneenneneeneeneenneennennennns
[lepedyeHb OLIEHOUHBIX CPEIICTB. .. uueenetnttenneeenteenneenneenneenneeanneenneennn
Omnwucanue nokaszaTesen u KpUTEpPUEB OLICHHUBAHUS
KOMIETEHUIHUHN. ..............

MeToauueckre MaTepuanbl, OMNPEACNAIONINE TMPOLUEAYypPhl OLICHWBAHUSA
pe3ynpTaTOB  OOYYEeHHs, XapaKTepU3YIOUIMX dTambl  (HopMHpOBaHUS
KOMIIETEHIIU . .........

Marepuansl 1Ji1 NPOBENEHUS TEKYILErOo KOHTPOJIS M NPOMEXYTOUHOU
1 YT 10170 OO



1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB

IO JUCHMITIIMHE «MartemaTuka

OneHOYHBIC CpEJICTBA COCTABJSIIOTCS B COOTBETCTBHHM C pabodeil mporpammon
JTUCIUTIIMHBI M TIPEJICTABIISIOT CO00M COBOKYITHOCTh KOHTPOJIBHO-U3MEPUTEIBHBIX MaTEpPHUAJIOB
(TumoBbie 3amauM (3aaHUs), KOHTPOJBHBIC PA0OOTHI, TECTHl W Jp.), MPEIHA3SHAYCHHBIX IS
WU3MEPEHHS YPOBHS JOCTHKECHUS 00yUYaIOIMUMHKCS YCTAHOBJICHHBIX PE3YJIHTATOB O0yUCHUS.

OneHouyHblE CpEICTBAa  HUCHOJB3YIOTCS IPU  MPOBEACHUUM TEKYILErO0  KOHTPOJSA
yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTeCTaI|H.

Tabmuua 1 - [lepeyenp KoMneTeHIHi, (POPMHUPYEMBIX B MIPOLIECCE OCBOCHUSI TUCIUTUTUHBI

Kon
HaumeHnoBaHue pe3yabTara 00y4eHHs
KOMIIeTeHIIUH
OIIK-1 CriocobeH MpUMEHSTh €CTECTBEHHOHAYYHBIE M OOIEHH)KEHEPHBIE 3HAHMS,

MCTOJbl MAaTCMATHUYCCKOI'0 aHajiuda U MOACIUPOBAHUA, TCOPCTUICCKOIO U
SKCIICPUMCHTAJIBHOTO UCCIICIOBAHUA B HpO(l)GCCHOHaJIBHOI;'I JACATCIIbHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKHU, (PU3HKH, BBIYUCITUTCIBHOW TEXHUKH
U TIPOTrpaMMHUPOBAHUSL.

OIIK-1.2. VYmeer pemaTh CcTaHAapTHbIE MpodeccuoHanbHbIe 3a7aud C
MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U  OOIIEHH)KEHEPHBIX 3HAHUM,
METO/I0B MATEMAaTHYECKOT0 aHaJIN3a U MOJIETTUPOBAHMUS.

OIIK-1.3. Brnageer HaBbIKAMH TEOPETUYECKOIO M SKCHEPUMEHTAIBHOTO

MCCIIeI0BaHMS O0BEKTOB MPOGeCCUOHATBHOM IeATeTLHOCTH.

KoneunbiMu pe3ynbTaTaMd OCBOCHMSI AMCHMIUIMHBI SIBJISIIOTCS  c(hOpMHpOBaHHbBIE
KOTHUTHBHBIE JIECKPUITOPBI «3HAaThb», «YMETb», «BIAACTb», PACHUCAHHBIE IO OTICJIBHBIM
komneTeHIMsIM. dPopMHUpoBaHHME JIECKPUNTOPOB MPOUCXOAMT B TEUEHUE BCErO CEMECTpa Io
JTarlaM B paMKaX KOHTAKTHOH paboThl, BKIIOYAIOMIEH pa3IUYHble BUABI 3aHATHH U
CaMOCTOSATENILHON pabOThl, C MPUMEHEHUEM pa3InYHbIX (GOpM U MeTOI0B 00ydeHus (Tabi.2).



Tabnuna 2 - DopMupoBaHHe KOMIIETEHIIUH B MPOLIECCE U3yUEHUS JUCIUILTUHBL:

1

Kon YpoBeHb ocBoeHus | HAMKaTopbl  AocTwkeHUs | Bung  yueOHbIX  3aHsatwii', | KonTpomupyembie pasnpenst u | OrieHOYHBIE CpeICTBa,
KOMIICTCHIIUM | KOMIICTCHIUH KOMIICTCHITUH paGoTHI, (OPMBI ¥ METOMBI | TEMbI JUCIUTIIHHEL UCIIOJIb3yEMbIC JUIST
oOy4eHwus, OLIEHKHU YpOBHSA
CIIOCOOCTBYIOIITHE c(hOpMUPOBAHHOCTH
(hopMupoBaHUIO n KOMIICTCHITUH
Pa3BUTHIO KOMIIETCHITHIT?
OIIK-1 3unaem
HenocraTouynniii OIIK-1. Crynent He | JIexuuonHwle n | 1. KommekcHble ducina. Tekyumii  KOHTpOJIb  —
YPOBEHb CIIOCOOEH  CaMOCTOSITEIILHO | MTPAKTHYECKHE 3aHATUSA, | 2. MaTpHIBl U ONPEAETUTENM. | YCTHBIH onpoc,
BBLICIISITE [JIaBHBIEC | camocTosATeNnbHas  pabora | 3. Cucremsl JIMHEHHBIX | TECTHPOBaHUE H
HONOKEHHS B M3yYEHHOM | OOYYarOIMXCs, IOArOTOBKA anreGpanveckux Pa3sHOYPOBHCBBIC 3a/IaHHA.
Marepuaie TUCIUILIAHEI. U cJada TPOMEKYTOUYHOMH ypaBHEHUH.
CryaeHT He yMmeeT pemarh | aTTeCTaluu. 4. DJaeMeHTHI MaTpUYHOTO
CTaHJapTHbHIC aHaJIM3a.
npodeCCHOHANIBHBIC 3a/1a4U C 5. AHanuTuyeckas reOMETpHs.
MPUMEHEHUEM 6. Teopus npenenos.
€CTECTBEHHOHAYYHbIX 7. Juddepennmansuoe
3HAHUH, METOJIOB HCUMCJICHHE byHKIIIH
AQHAJIMTUYECKON TE€OMETpUH, OJIHOU ITEPEMEHHOM.
JIMHEWHOU anreopsl u 8. MHTerpanbHOE HCYUCICHUE
MaTEeMaTUUYeCKOro aHaIIM3a. byHKIIUU OJHOM
Crynent HE BJIaJCET MIePEMEHHOI.
HaBBIKAMHU T€OPETUYECKOTO U 9. ®yHKIUU HECKOJIBKHX
MPAKTUYECKOT0 MPUMEHEHUS MePEMEHHBIX.

! JleKuMOHHbBIE 3aHATHS, IPAKTUYECKUE 3aHATHS, TA0OPATOPHBIE 3aHATHS, CAMOCTOSTENbHAs paboTa. ..
2 HeoOX0MMO yKa3aTh aKTUBHbIE M HHTEPAKTUBHBIE METOIbI 00yUeHHUs (HAPUMED, MHTEPAKTUBHAS JIEKIUs, pab0oTa B MabIX IPYNIAX, METObl MO3rOBOIO INTYPMa M T.J1.),

CIOCOOCTBYIOIIHE PA3BUTHIO Yy 00yUAIOIINXCS HABBIKOB KOMAaHIHOM PabOTHI, MEKIMIHOCTHON KOMMYHUKAINH, IPUHATHS PEIIeHUH, TUASPCKIX KadeCTB.

% Haumenosanue TeMbl (pasjena) 6epercs u3 paboueii IIporpamMmMbl JUCIUIUIMHBL.
4 OLeHOYHOE CPEICTBO JIOJKHO BHIOHPATHCS C YUETOM 3alIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHHUS IUCIUUILIMHBI, HAPUMED:
«3HaTh» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «Bnanets» — MHIUBHUTya bHBIA WK TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)
urpa, noptdoimo. ..




METOJIOB aHAIIUTUYECKOU 10. Panpl.
T€OMETPHH, JIMHEMHOMN
anreOpsl 1 MaTeMaTHYECKOTO
aHaIM3a.




ba3oBblii ypoBEeHb

OIIK-1.1. CryneHT ycBOWI
OCHOBHOE cofiep>kaHue
MaTepuaia JAUCHUILIUHBI, HO
UMeeT poOIEMBI B
ycBoeHUH Matepuana. Mmeer
HECHCTEMaTU3HPOBAHHBIC
3HaHUS 00 OCHOBax
MaTEeMaTHKH.

JIeKIInOHHEBIE u
MPAKTUYCCKHE 3aHATHS,
caMmocTosiTeNibHas ~ pabora
o0yJaromuxcsi, MOArOTOBKA
U cAada TPOMEKYTOYHOU
aTTeCTAIlHH.

N

o

KomruiekcHele yncia.
Martpuisl 1 onpeneauTeny.

Cucremsl JIMHEWHBIX
aredpanvecKux
YpaBHEHUH.

OneMEHTHI MaTPUYHOTO
aHanms3a.

AHandThyeckas TeOMeTpusi.
Teopus npenenos.
JMuddepernmansHoe
UCYHCTICHHE byHKIIUN
OJIHOU ITEPEMEHHOM.
HuTerpanbHoe UCUUCICHHE

byHKIUHA OJITHOM
TIEPEMEHHOM.
OyHKIMU HECKOJIBKMX
MIEPEMEHHBIX.

10. Panaer.

Texkymmii  KOHTpOJIb —
YCTHBII o1poc,
TECTUPOBAHUE u
pa3HOYPOBHEBbIE

3a/laHusl.




Cpennuii ypoBeHb

OIIK-1.1. CtyneHT criocobeH
CaMOCTOSTENIHHO BBIIEIATD
IJIaBHBIE ITOJI0KEHUS B
W3YYCHHOM MaTepuae.
3HaeT OCHOBBI MATEMATHKH.

JIeKIInOHHEBIE u
MPAKTUYECKHE 3aHATHS,
paboTa B MaibIX IpyMnax,
WHTEpaKTUBHAS JeKIHS,
TUCKYCCHS,

camocCTosITeNIbHas ~ pabota

o0yyaromuxcsi, MOArOTOBKa
U CcJada IPOMEKYTOYHOHN
aTTECTallUU.

N

o

KomruiekcHele yncia.
Martpuisl 1 OnpeneauTeny.

Cucremsl JIMHEWHBIX
aredpanvecKux
YpaBHEHUH.

OneMEHTHI MaTPUYHOTO
aHanms3a.

AHandThyeckas TeOMeTpusi.
Teopus npenenos.
JMuddepernmansHoe
UCYHCTICHHE byHKIIUN
OJIHOU ITEPEMEHHOM.
HuTerpanbHoe UCUUCICHHE

byHKIUHA OJITHOM
TIEPEMEHHOM.
OyHKIMU HECKOJIBKMX
MIEPEMEHHBIX.

10. Panaer.

Texkymmii  KOHTpOJIb —
YCTHBII o1poc,
TECTUPOBAHUE u
pa3HOYPOBHEBbIE

3a/laHusl.




Bricokuii ypoBeHb

OIIK-1.1. CtyneHT 3HaeT,
IMOHMMACT, BBIACIISCT
IJIaBHBIE ITOJI0KEHUS B
WU3YYCHHOM MaTepuaie u
CIOCOOCH JaTh KPAaTKYIO
XapaKTePUCTHKY OCHOBHBIM
UM MPOPabOTaHHOTO
MaTepuasa JACIUTUIHHEL.
3HaeT OCHOBBI MaTEMAaTHKH.
[Toka3zbiBaeT rIyooKoe
3HAaHWE W IOHHMaHHE IO
M3Y9aeMBIM TEMaM.

JIeKIInOHHEBIE u
MPAKTUYECKHE 3aHATHS,
paboTa B MaibIX IpyMnax,
WHTEpaKTUBHAS JeKIHS,
TUCKYCCHS,

camocCTosITeNIbHas ~ pabota

o0yyaromuxcsi, MOArOTOBKa
U CcJada IPOMEKYTOUYHOH
aTTECTallUU.

1. KoMmIuiekcHble ynca.

2. Marpuisl U OIPEIEIUTEINHN.

3. Cucremsl JIMHEWHBIX
aredpanvecKux
YpaBHEHUH.

4. DneMEHTbI MaTpPU4YHOTO
aHaIM3a.

5. AHanuTHYECKas T€OMETPHUS.

6. Teopus npenenos.

7. duddepenumanpaoe
HCYHUCIICHHE byHKIIUN
OJIHOU ITEPEMEHHOM.

8. MHTerpanbHOE HCUYUCIECHUE
byHKIUHA OJITHOM
TIEPEMEHHOM.

9. ®ynkuuun HECKOJIbKUX
MIEPEMEHHBIX.

10. Psppl.

Texkymmii  KOHTpOJIb —
YCTHBII o1poc,
TECTUPOBAHUE u
pa3HOYPOBHEBbIE

3a/laHusl.

Ymeem




ba3oBblii ypoBEeHb

OIIK-1.2. CryneHt
WCTIBITHIBACT 3aTPYJAHCHUS B
XOJIe pelIeHUs CTaHIapPTHBIX
npodeccnoHaNBHBIX 3a7ad C
MIPUMEHEHHEM
€CTECTBEHHOHAYYHBIX
3HAHWMH, METOJIOB
AQHAJIMTUYECKOM TE€OMETpUH,
TUHEHON anreopsl u
MaTeMaTUYeCKOro aHajius3a.

JIeKIInOHHEBIE u
MPAKTUYECKHE 3aHATHS,
paboTa B MaibIX IpyMnax,
WHTEpaKTUBHAS JeKIHS,
TUCKYCCHS,

camocCTosITeNIbHas ~ pabota

o0yyaromuxcsi, MOArOTOBKa
U CcJada IPOMEKYTOYHOHN
aTTECTallUU.

N

ISk

KomruiekcHele yncia.
Martpuisl 1 onpeneauTeny.

Cucremsl JIMHEWHBIX
aredpanvecKux
YpaBHEHUH.

OneMEHTHI MaTPUYHOTO
aHanms3a.

AHandThyeckas TeOMeTpusi.
Teopus npenenos.
JMuddepernmansHoe
UCYHCTICHHE byHKIIUN
OJIHOU ITEPEMEHHOM.
HuTerpanbHoe UCUUCICHHE

byHKIUHA OJITHOM
TIEPEMEHHOM.
OyHKIMU HECKOJIBKMX
MIEPEMEHHBIX.

10. Panaer.

Texkymmii  KOHTpOJIb —
YCTHBII o1poc,
TECTUPOBAHUE u
pa3HOYPOBHEBbIE

3a/laHusl.




Cpennuii ypoBeHb

OIIK-1.2. CtyneHT ymeeT 1o
o0pa3ity pemiath
CTaHJIapTHbHIE
npodeccOHATIbHBIC 3a/1a41 C
MIPUMEHEHHEM
€CTeCTBEHHOHAYYHBIX
3HAHW#, METOJIOB
AHAJIMTUYECKOM reOMETPUH,
TUHEIHON anredpsl U
MaTeMaTHYECKOTO aHAIIN3A.

JIeKIInOHHEBIE u
MPAKTUYECKHE 3aHATHS,
paboTa B MaibIX IpyMnax,
WHTEpaKTUBHAS JeKIHS,
TUCKYCCHS,

camocCTosITeNIbHas ~ pabota

o0yyaromuxcsi, MOArOTOBKa
U CcJada IPOMEKYTOYHOHN
aTTECTallUU.

N

o

KomruiekcHele yncia.
Martpuisl 1 onpeneauTeny.

Cucremsl JIMHEWHBIX
aredpanvecKux
YpaBHEHUH.

OneMEHTHI MaTPUYHOTO
aHanms3a.

AHandThyeckas TeOMeTpusi.
Teopus npenenos.
JMuddepernmansHoe
UCYHCTICHHE byHKIIUN
OJIHOW ITEPEMEHHOM.
HuTerpanbHoe UCUUCICHHE

byHKIUHA OJITHOM
TIEPEMEHHOM.
OyHKIMU HECKOJIBKMX
MIEPEMEHHBIX.

10. Panaer.

Texkymmii  KOHTpOJIb —
YCTHBII o1poc,
TECTUPOBAHUE u
pa3HOYPOBHEBbIE

3a/laHusl.




Bricokuii ypoBeHb

OIIK-1.2. CrygeHt ymeer
pemars CTaHJapTHbHIC
npodeccuoHanbHble  3a7aun
C MIpUMEHEHUEM
€CTECTBEHHOHAYYHBIX

3HAHHUH, METO/IOB
aQHAJIMTUYECKOW TeOMETpuH,
JIMHEWHOU ajreopsl u
MaTEeMaTHYeCKOro aHalln3a.

JIeKIInOHHEBIE u
MPAKTUYECKHE 3aHATHS,
paboTa B MaibIX IpyMnax,
WHTEpaKTUBHAS JeKIHS,
TUCKYCCHS,

camocCTosITeNIbHas ~ pabota

o0yyaromuxcsi, MOArOTOBKA
U CcJada IPOMEKYTOYHOHN
aTTECTallUU.

1. KoMmIuiekcHble ynca.

2. Marpuisl U OIPEIEIUTEINHN.

3. Cucremsl JIMHEWHBIX
aredpanvecKux
YpaBHEHUH.

4. DneMEHTbI MaTpPU4YHOTO
aHaIM3a.

5. AHanuTHYECKas T€OMETPHUS.

6. Teopus npenenos.

7. duddepenumanpaoe
HCYHUCIICHHE byHKIIUN
OJIHOU ITEPEMEHHOM.

8. MHrerpanbHO€ HCYUCIECHHUE
byHKIUHA OJITHOM
TIEPEMEHHOM.

9. ®ynkuuun HECKOJIbKUX
MIEPEMEHHBIX.

10. Psppl.

Texkymmii  KOHTpOJIb —
YCTHBII o1poc,
TECTUPOBAHUE u
pa3HOYPOBHEBbIE

3a/laHusl.

Braoeem




ba3oBblii ypoBEeHb

OIIK-1.3. CrynmeHT BiaaeeT
OCHOBHBIMH HaBBIKAMH
TEOPETHIECKOTO H
MIPAKTUIECKOTO MPUMECHECHHUS
METOI0B AHAIMTUYECKOU
T€OMETPHH, JIMHEMHOMN
anreOpsl 1 MaTeMaTHYECKOTO
aHaJIM3a.

JIeKIInOHHEBIE u
MPAKTUYECKHE 3aHATHS,
paboTa B MaibIX IpyMnax,
WHTEpaKTUBHAS JeKIHS,
TUCKYCCHS,

camocCTosITeNIbHas ~ pabota

o0yyaromuxcsi, MOArOTOBKa
U cJada IPOMEKYTOYHOH
aTTECTallUU.

N

ISk

KomruiekcHele yncia.
Martpuisl 1 onpeneauTeny.

Cucremsl JIMHEWHBIX
aredpanvecKux
YpaBHEHUH.

OneMEHTHI MaTPUYHOTO
aHanms3a.

AHandThyeckas TeOMeTpusi.
Teopus npenenos.
JMuddepernmansHoe
UCYHCTICHHE byHKIIUN
OJIHOU ITEPEMEHHOM.
HuTerpanbHoe UCUUCICHHE

byHKIUHA OJITHOM
TIEPEMEHHOM.
OyHKIMU HECKOJIBKMX
MIEPEMEHHBIX.

10. Panaer.

Texkymmii  KOHTpOJIb —
YCTHBII o1poc,
TECTUPOBAHUE u
pa3HOYPOBHEBbIE

3a/laHusl.




Cpennuii ypoBeHb

OIIK-1.3. CrynmeHT BiaaeeT
3HaHUSIMU BCETO M3YYEHHOTO
MaTepuana, BJIa/I€ET
HaBBIKAMHU TEOPETUUECKOTO U
MPAKTUYECKOT0 MPUMEHEHUS
METOHOB AHAJIMTUYECKOMN
reOMETPHH, JIMHEHOMN
anreOpsl 1 MaTeMaTUYECKOTO
aHanus3a.

JIeKIInOHHEBIE u
MPAKTUYECKHE 3aHATHS,
paboTa B MaibIX IpyMnax,
WHTEpaKTUBHAS JeKIHS,
TUCKYCCHS,

camocCTosITeNIbHas ~ pabota

o0yyaromuxcsi, MOArOTOBKa
U cJada IPOMEKYTOYHOH
aTTECTallUU.

N

o

KomruiekcHele yncia.
Martpuisl 1 onpeneauTeny.

Cucremsl JIMHEWHBIX
aredpanvecKux
YpaBHEHUH.

OneMEHTHI MaTPUYHOTO
aHanms3a.

AHandThyeckas TeOMeTpusi.
Teopus npenenos.
JMuddepernmansHoe
UCYHCTICHHE byHKIIUN
OJIHOU ITEPEMEHHOM.
HuTerpanbHoe UCUUCICHHE

byHKIUHA OJITHOM
TIEPEMEHHOM.
OyHKIMU HECKOJIBKMX
MIEPEMEHHBIX.

10. Panpr.

Texkymmii  KOHTpOJIb —
YCTHBII o1poc,
TECTUPOBAHUE u
pa3HOYPOBHEBbIE

3a/laHusl.




Bricokuii ypoBeHb

OIIK-2.3. CtyneHT BiajeeT
KOHIIENTYyaIbHO-
MOHATUIHBIM arImapaToM,
HAyYHBIM SI3BIKOM U
TEPMUHOJIOTHEH
npodeccnoHaTbEHOMI
NeSITeNIbHOCTH.

CryzaeHT BiajieeT HaBbIKaMHU
TEOPETUYECKOTO U
MIPAKTUIECKOTO TPUMCHEHUS
METOJIOB aHATUTHYECKON
reOMETPUH, JTUHEUHOMN
anreOpbl 1 MAaTEMATHYECKOTO
aHamn3a.

JIeKIInOHHEBIE u
MPAKTUYECKHE 3aHATHS,
paboTa B MaibIX IpyMnax,
WHTEpaKTUBHAS JeKIHS,
TUCKYCCHS,

camocCTosITeNIbHas ~ pabota

o0yyaromuxcsi, MOArOTOBKa
U CcJada IPOMEKYTOYHOHN
aTTECTallUU.

N

o

KomruiekcHele yncia.
Martpuisl 1 onpeneauTeny.

Cucremsl JIMHEWHBIX
aredpanvecKux
YpaBHEHUH.

OneMEHTHI MaTPUYHOTO
aHanms3a.

AHandThyeckas TeOMeTpusi.
Teopus npenenos.
HuddepernmansHoe
UCYHCTICHHE byHKIIUN
OJIHOU ITEPEMEHHOM.
HuTerpanbHoe UCUUCICHHE

byHKIUHA OJITHOM
TIEPEMEHHOM.
OyHKIMU HECKOJIBKMX
MIEPEMEHHBIX.

10. Panpr.

Texkymmii  KOHTpOJIb —
YCTHBII o1poc,
TECTUPOBAHUE u
pa3HOYPOBHEBbIE

3a/laHusl.




Tabmuma 3

2. MTEPEYEHb OUEHOYHbIX CPEACTB®

Ne | HaumeHnoBaHue
OLIEHOYHOTO
cpe/cTBa

XapaKkTepHuCTHKa OL[CHOYHOTO CPE/ICTBA

[IpencraBnenne oueHounoro cpeactsa B POC

1 | YcrHslit ompoc

CpezncTBO KOHTPOJISL YCBOSHHUS y4eOHOTO MaTepralia TeMBI, pa3ziena
WM Pa3JesioB JUCHUILTUHEI, OpraHU30BaHHOE KaK y4eOHOE 3aHSATHE B
BHJIE COOECEIOBAHMUS MIPETIOIaBaTeNsl C 00yJaIOIITIMHUCH.

Bompocsr o Temam/pasenaM AUCIUATUTHHEL

2 | Tect

CpenctBo, Mo3BOJISIONIEE OLIEHUTH YPOBEHb 3HAHUI 00yYaromerocs
IMyTeM BbIOOpa MM OJHOTO M3 HECKOJIBKUX BAPHAHTOB OTBETOB Ha
MTOCTaBIICHHBIN BOMPOC. BO3MOXHO MCTIOIB30BAHUE TECTOBBIX
BOIIPOCOB, IIPEIYCMATPHUBAIOIINX BBOJT 00YJAIOIIMMCS KOPOTKOTO U
OJTHO3HAYHOTO OTBETA HAa TIOCTABJICHHBIA BOIIPOC.

TecToBbIe 3amaHUs

3 | KonrponbpHas
pabora

CpencTBo NpoBEPKH YMEHHUM MPUMEHSTD MOJy4YE€HHbIE 3HAHUS AJIs
pelIeHus 3a1a4 ONPEeIEHHOrO TUIA 110 TEME WM pa3feny

KoMIIekT KOHTPOIBHBIX 3alaHNi 110 BapUAHTaM

4 | Dx3ameH

CpeIICTBO, MO3BOJIAIOIICC OLICHUTDL 3HAHUA, YMCHHA, HABbIKU
o0yyJaromierocs 1o yueOHoM AUCHUILINHE U ONPEAETUTh YPOBEHb
OCBOCHHSI KOMIICTCHIIHH.

Bompocs k ak3ameny

® VKa3bIBAOTCS OLIEHOYHbIE CPEJICTBA, IPUMEHSIEMBIE B XOJI€ Pean3aiu padodeil IporpaMMbl JAHHON JUCLIUILTHHBL.




3. OIIUCAHUE MOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

OueHuBaHue pe3ynbTaToB 00yUeHUs Mo JUCHUILTHHE «MaTeMaTHKa» OCYIIECTBISIETCA B COOTBETCTBUU ¢ [lookeHneM o TekyieM KOHTpoJie
YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

[IpeaycMoOTpeHsbl caeAyoIre BUABI KOHTPOJIS: TEKYIUNA KOHTPOJIb (OCYIIECTBICHUE KOHTPOJIS BCEX BUJIOB ayIUTOPHOM U BHEAYTUTOPHOU
JEeSITeIbHOCTH 00YYa0IIErocs ¢ 1eJIb0 MOIYYeHUs IEPBUYHON MHPOPMAIIH O XOJ€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJIEP)KaHUS JUCIUILINHBL) U
MIPOMEXKYTOUHAsI aTTeCTaIMs (OLIEHUBACTCS YPOBEHb U Ka4€CTBO MOATOTOBKHU IO AUCIUIUIMHE B IICJIOM).

[Tokazarenu U KpUTEPUHU OLICHUBAHUS KOMIIETEHIINH, (POPMHUPYEMBIX B IIPOLIECCE OCBOSHUS TaHHOM TUCIUILIMHBI, OMUCAaHbI B Ta0. 4.

Tab6nuia 4.



Kon YpoBeHb OCBOEHUS HNuaaukatopsl Kpurepuu onieHuBaHuS pe3yiabTaTOB 00yUCHUS
KOMIIETEHIIUH | KOMIIETEHIUH JIOCTHKEHUS
KOMIIETCHLIUU
3Haer
OIIK-1 HenocraTounstit OIlIK-1.1. He 3naem 3nayumenvhoti uacmu mamepuana Kypcd, He CnOCO6eH CaMOCMOSMeNbHO GblOeAmb
YPOBEHb 2N1a8Hble NONONACEHUS 8 USYUEHHOM Mamepuane OUCYUNIUHDL.
Onenka
«HEYIOBJIETBOPUTEIHHO
».
ba3oBbIil ypoBeHB OIlIK-1.1. 3uaem ne menee 50 % ocrnosnoz2o mamepuana Kypca, 0OHAKO UCbIMbIBAeH 3amMpyOHEeHUs 8 €20
NpUMEHEHUU.
Orenka
«yIlOBJICTBOPUTEILHO.
CpenHuil ypoBeHb OIlK-1.1. 3naem ocHOBHYIO uyacmb mamepuana Kypcd, cnocobern NpuMeHums U3VHeHHbull Mamepual Ha
npakmuxe, UCNbIMvblEaem He3HAYUMENbHbIe 3ampyOHEeHUs 8 PeuleHul 3a0ay.
Or1reHKa «XOPOIIIOY.
Bericokwmii ypoBeHB OIlIK-1.1. Tlokasvisaem 2myboKoe 3HaHue U NOHUMAHUE MAMEpPuand, cnocobeH NpUMeHUmb U3V4eHHbIl
Mamepuan Ha NPaKmuxe.
OneHka «OTINYHOY.
YmMmeer
basoBbIil ypoBeHb OIlIK-1.2. Ymeem eocnpoussecmu ne menee 50 % ocnosnozo mamepuana Kypca, 00HAKO UCHBINbIBAEM
3ampyOHeHUs NPU peuienuy NPAKMUYecKux 3a0ay.
CpenHuil ypoBeHb OIlIK-1.2. Ymeem pewamv cmanoapmuvie npogeccuonanvhvie 3a0auu ¢ APUMEHEHUEM HNOTYYEHHbIX
3HAHUTL, UCNLIMbIGAEN HE3HAYUMETbHbIE 3aMPYOHEHUs 8 PeUeHUl 3a0ay.
Bricokwuii ypoBeHb OIlIK-1.2. Ymeem pewamv cmanoapmuvie npogeccuonanvhvie 3a0auu ¢ APUMEHEHUEM HNOTYYEHHbIX

3HaHUll, nokazviéaem 2nyO0Koe 3HaHue U NOHUMAaHue mamepuand, cnocoben pewiums 3a0ayy
npu UsMeHeHuu opmMyauposKu.




Bnaneer

ba30Bblil ypoBEHb

OIIK-1.3.

Cmydenm 81a0eem OCHOBHLIMU HABLIKAMU meopemuvyecKkoco U npakmu4ecKkozco npumeHenus
Memooo8 aAHATUMUYECKOU ceomempuu, JUHEUHOU Cl]l8€6pbl u mamemamudecKoco aHalusd.
Hmeem Hecucmemamu3supoearnHvle 3HAHUA OCHOBHbIX pa3deﬂ06 ducuunﬂunbl.

CpenHuil ypoBeHb

OIIK-1.3.

Cmyoenm 6nadeem 3HAHUAMU —6CE20  U3VYEHHO20 —Mamepuana, 6e1aoeem — HAGbIKAMU
meopemuyecko2o U NpaKmuyecko20 HnpUMeHeHus Memooos aHATUMUYECKOU 2eoMempull,
JUHEUHOU  aneebpvl U Mamemamuuyeckoeo —amaauza. Hcenvimvigaem — HesHauumenvhvle
3ampyOHeHUs 8 peleHuU 3a0au.

Bricokuii ypoBeHb

OIIK-1.3.

C60000HO 6nadeem HABLIKAMU MEOPEMUYECKO20 U APAKMUYECK020 NPUMEHEHUS. Memo008
AHATUMUYECKOU 2eoMempul, TUHEUHOU aeeOpbl U MAMEMAMULecKo20 aHAIU3d, NOKA3bleaem
2nybokoe 3HaHue u noHuManue uzyuenno2o mamepuana. Cmyoenm enadeem KOHYENmMyaibHO-
NOHAMUUHbIM — ANNAPAMOM,  HAVYHLIM  S3bIKOM U MEPMUHOAO2UE  NPOPecCUOHANbHOU
oessmebHOCmU.




4. MeTtoan4ieckne MaTepuaJibl, ONpeaessiionue npouexypbl

OlICHUBAHUHA PE3YJIbTAaTOB oﬁyqe}mﬂ

3ananus B gopmMe yCTHOIO onpoca:

Y CTHBII OMPOC UCTIONB3YETCS IS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00yYaroIuXCs M0
JTUCIUILIMHE B Ka4eCTBE MPOBEPKH PE3YJIbTATOB OCBOCHHS MaTtepuana. KaxxaoMy cTyeHTy
BBI/Ia€TCSl CBOM COOCTBEHHBIH, Y3KO C(HOPMYIUPOBAHHBIN BOmpoc. OTBET A0JKEH ObITh YeTKUM
U KpaTKuM, COJIep KallliM BCE OCHOBHBIE XapaKTEPUCTHKHU OINKCHIBAEMOro MoHATHs. B cBoeM
OTBETE CTYJEHT JIOJDKEH MOKa3aTh YMEHUS POCIIeKUBATh TPUUUHHO-CIIEICTBEHHBIE CBSI3U U
HABBIKU PAaCCYKJICHHI U JOKa3aTeJIbCTBA.

3aganus B popme TecTUPOBAHUS

Tect npencrasisier co00i KOHTPOJIILHOE MEPOTIPUSATHUE 110 YUEOHOMY MaTepHaly KakI0u
TEMBI (pa3aena) JUCHUIIIIMHBI, COCTOALICC B BBIITOJIHCHUN 06y11a101111/1Mc;1 CHUCTEMBbI
CTaHJApTU3UPOBAHHBIX 33JaHUMN, KOTOpas M03BOJIAET ABTOMATU3UPOBATh MPOLEAYPY U3MEPEHHUS
YPOBHSI 3HAHUH U yMEHUI 00y4aroierocs.

TCCTHpOBaHI/Ie ABJIACTCA CPECACTBOM TCKYIIECTO KOHTPOJIA YCIICBAEMOCTH O6y‘IaIOHII/IXC$I
IO AUMCHHUIIIIMHE U MOXXCT BKIKOYAaTh B ce0bs CJICAYIOIIUEC TUIIbL 3aJaHuM: 3aJjaHUE C
CAWMHCTBCHHBIM BBI60pOM OTBCTA U3 NPECIJIOKCHHBIX BApUAHTOB, 3a/IaHUC HA OIIPECACIICHUC
BCPHLBIX 1 HCBCPHBIX CY)KHCHHﬁ; 3aaHuC ¢ MHOXCCTBCHHBIM BBI60p0M OTBCTOB.

B kaxxaoMm 3amaHuu HCO6XO,Z[I/IMO BBI6paTB BCC IMPAaBUJIIbHBIC OTBCTHI.

KonTposbHas padora

Cpe,I[CTBO IMPOBEPKU YMeHI/Iﬁ MPUMCHATH NOJYUCHHBIC 3HAaHUA JIA PCIICHUA 3a1a1
OMMpECACIICHHOI'O TUIIA 110 TCME WJIN pasaciy

IK3aMeH

Cpe,Z[CTBO, MO3BOJIAIOIICES OUCHUTD 3HAHUS, YMCHUA, HABbIKU 06yqa10meroc>1 10 y‘Ie6H01>i
JAUCHUITIIIMHE U ONIPECACIINTD YPOBCHL OCBOCHUA KOMHCTCHL{I/Iﬁ.



5. MarepuaJbl Uil NPOBeAeHUS TEKYIIero KOHTPOJIS U POMEKYTOYHOM
aTrecTanuu

3aganus B popmMe yCTHOTO Onpoca

Cemecrtp 1

Pa3zgen 1. KoMiekcHbIe YHCaA.

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

UYto Ha3bpIBa€TCA KOMIUIEKCHBIM YHCIOM?

Kak n300pa3uTh KOMIIEKCHOE YUCIIO Ha MIIOCKOCTU?

3anummTe KOMIUIEKCHOE YHCIIO B alireOpandeckoi popme.

3anumuTe KOMILIEKCHOE YUCIIO B TPUTOHOMETPUYECKOM popme.

3anumuTe KOMILIEKCHOE YUCIIO B TIOKAa3aTeIbHOM (popme.

Kak onpenensiercst cymma 1 pa3HOCTb KOMIUIEKCHBIX Yncen?

Kak ompenensiercst mpousBeieHUE ABYX KOMILIEKCHBIX YUCeN?

Kak ompenensiercst yacTHOE KOMIUIEKCHBIX JIBYX YHCEN?

3anumute ¢dopmyny MyaBpa A BO3BEIEHUS KOMIUIEKCHBIX YHCEN B HATypalbHYIO
CTETEHb.

10) Banummte Gopmyiy IS N pasIMYHBIX 3HAYCHUH KOPHS N-OW CTENCHU M3 KOMILICKCHOTO

qucia.

Pa3nes 2. MaTpuubl 1 onpeaeuTe/Iu.

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

UTo HA3BIBACTCSI MATPHUIICH?

JInHeHple onepauy Hal MaTpULIAMU U UX CBOMCTBA.

[aiite onpeneneHne NpoU3BEICHUS MATPHUIL M OMUIIKUTE CBOMCTBA TPOU3BEACHUS.
Kakwue snementapHbie mpeoOpa3oBaHus MaTpUIl BbI 3HaeTe?

Packpolite moHsTHE ONIPEACIIUTENS BTOPOT0, TPETHETO U N-T0 MOPSAKA.
Ilepeuncnure Bce CBOWCTBA ONPEACIUTENEH.

Uto Ha3pIBaeTCst 6a3MCHBIM MUHOPOM?

Yrto Takoe paHT MaTpULIbI?

MatiTe onpeneneHue oOpaTHOW MaTPHUIIHIL.

10) Yto Takoe MaTpUIHOC YPABHCHUEC U B KAKOM BUIC UCKATh €TI0 peIJ_ICHI/IC?

Pa3nes 3. Cucremsbl JimHeHHBIX anredpandeckux ypapaenui (CJIAY).

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

Yro HazpBaercss CJIAY u e€ penieHnem?

[Tpu kaxom yciioBun CJIAY comectHa (Teopema Kponekepa-Kamnemn)?
[Tpu xakom ycnoBuu u kak permnts CJIAY ¢ momoribio 06paTHOM MaTpuUIb?
[Tpu xaxom ycioBuu u kak pemuts CJIAY ¢ momomisio hopmyn Kpamepa?
Yro Takoe onHOpoAHbIE U HEoAHOpOoAHbIE CIIAY?

Jate nonsatue pynnamentaibHoi cucteme pemenuit CJIAY.

B uem 3axmouaercst meron "aycca mst pemennst CJIAY?

ITpu kakom ycnoBuu CJIAY nmeer MHOKECTBO pEIICHUI?



9) UYro takoe obriee perenne CJIAY?
10) Yro Takoe yactHoe perienue CJIAY?

Pa3znen 4. JJ1eMeHTBI MAaTPpUYHOI'0 aHAJIN3a.

1) Yro Ha3bIBaeTCS CBOOOIHBIM BEKTOPOM?

2) JluHeiiHBIE ONEPAIlMK HAJ BEKTOPAMHU M UX CBOMCTBA.

3) Urto Takoe pa3nokKeHUE BEKTOpa Mo opTam?

4) JlaTh MOHATHE CKAJSPHOTO MTPOU3BECHUS BEKTOPOB U OIUCATh €r0 CBOMCTBA.

5) JlaTh HOHSATHE BEKTOPHOTO MTPOU3BECHUS BEKTOPOB U OMUCATh €r0 CBOMCTBA.

6) JlaTh NOHSATHE CMEIIAHHOTO POM3BEACHUS BEKTOPOB U OIKCATh €r0 CBOMCTBA.

7) KaxoBo ycioBHe NMEPICHIUKYISIPHOCTH ABYX BEKTOPOB?

8) KakoBo ycia0BHE KOJUTMHEAPHOCTH JABYX BEKTOPOB?

9) KakoBo ycI0BHE KOMILIAHAPHOCTH TPEX BEKTOPOB?

10) Kak ¢ oMOIIIb0 CMEIIaHHOTO MPOU3BEICHHS BEKTOPOB HANTH 00beM Mapauiesenumneaa u
TPEYrOJIbHOU MUPAMH/IBI, TOCTPOCHHBIX HA ITHX BEKTOpPaXx?

Pazngen 5. Anaautudyeckasi reoMeTpHus.

1) Yro Takoe npsiIMOyroyibHas CUCTeMa KOOPAUHAT?

2) UYemy paBHO pacCTOSHHE MEXIY JBYMsI TOYKaMH Ha TIIOCKOCTH?

3) Kak HailTh KOOpAMHATHI TOYKH, JCJSIICH B 3aJaHHOM OTHOIIEHHH A oTpe3ok AB, ecnu
W3BECTHBI KOOPIMHATHI €r0 KOHIIOB?

4) Yto TaKkoe MmoJsipHas CHCTeMa KOOPAUHAT?

5) J[laiite ompezaeneHne ypaBHEHHS JINHUH.

6) 3amuinuTe ypaBHEHHE OKPYKHOCTH C LICHTPOM B JJaHHOH TOYKe U paauycoM R.

7) 3anuinuTte pa3iHYHbIC BUIbI YPABHEHUH MPSIMOM Ha IIOCKOCTH.

8) CdopmynupyiiTe ycIoBuUs MapauieIbHOCTH U MEPICHANKYISIPHOCTH ABYX MPSIMBIX Ha
IUIOCKOCTH.

9) 3anwummTe pa3IUYHbIC BUIbI YPABHEHUHN TNIOCKOCTH B TPOCTPAHCTBE.

10) Uemy paBeH yroi Mex1y ABYMs TUIOCKOCTSIMH, 33JJaHHBIMH CBOMMH OOIIIMMH YPaBHEHUSIMHU?

11) KakoBbI yCIIOBHSI MApAIICTBHOCTH M TIEPIICHAUKYISIPHOCTH JIBYX IIOCKOCTEN?

12) Uemy paBHO paccTOSIHUE OT JAHHOW TOYKH JI0 JAHHOU TIOCKOCTH?

13) 3anummTe pa3nuuHbIe BUIbH YPAaBHEHUH MPSIMOI B IPOCTPAHCTBE.

14) Yemy paBeH yroa Mex1y ABYMs NPSMBIMHU B IPOCTPaHCTBE?

15) BanummTe ycIoBuUS MapaieNbHOCTH, EPICHIUKYIIPHOCTH 1 KOMILTAHAPHOCTH BYX
HPSIMBIX B IPOCTPAHCTBE.

16) Uemy paBHa BEeJIMYHMHA YIa MEKIY MPSIMOH U MJIOCKOCThIO?

17) 3anumiuTe ycaoBuUs MapaieIbHOCTH, EPIECHIUKYIIIPHOCTH TPSMOM U TNIOCKOCTH.

18) BanummTe ycaoBue, TP KOTOPOM MPSIMast JISKUT B TIOCKOCTH.

Cemectp 2

Pa3znen 6. MaremaTtuueckuii ananus. Ilpenen u HenpepbIBHOCTH PyHKIIMU.



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

JlaiiTe onpeneneHne YuCIOBOM MOCIEI0BATEIIBHOCTH.

HazoBuTe BU/IbI UNCTOBBIX MOCIIEI0BATEILHOCTEH.

[aiite onpeneneHue npeuelia YucI0BOM MOCIEA0BATEIbHOCTH.

Jaiite onpenenenue npeaena GyHKIUN B TOYKE U B OECKOHEYHOCTH.

[lepeuncnure CBOMCTBA MPEEIIOB.

JaiiTe onpeneneHue 6€CKOHEYHO MaJIo 1 0ECKOHEUHO OOIBIION (DYHKIIHH.
Chopmynupyiite cBsi3b MEX1y OECKOHEYHO MAJIBIMU U OECKOHEUHO OOJIBIIUMH BEJIMYMHAMH.
JaiiTe onpeneneHne HEMPEPbIBHON QYHKIIUU B TOYKE.

Cdopmynupyiite kiiaccuuKalmio TOYEK pa3phiBa.

10) 3anummTe nepBhIid ¥ BTOPOI 3aMedaTeIbHbIC IPE/ICIbI.

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

9)

Paznen 6. Maremaruueckuii ananus. JuddepenuuanbHoe ucuucjienme.
Jaiite onpeneneHue Mpon3BOAHON (yHKITHH.

Chopmynupyiite reoMeTpHUUECKUI 1 MEXaHUUECKUI CMBICI TPOU3BOIAHOI.
[Tepeuncnure ocHOBHBIE MTpaBuia JU(epeHIPOBaHHUS.

3anumure TabJIUIy IPOM3BOIHBIX OT OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMH.

UYro takoe quddepenunan GpyHKuumn?

CdhopmynupyiiTe TeOMETPHUECKUI CMBICT U CBOWCTBA U depeHiuana.
Cdopmynupyiite Teopemy o cpennem, nmpasuio Jlomurans u popmyy Teitnopa.
ChopmynupyiiTe HEOOXOAMMOE YCIOBHE ¥ BCE Pa3JIMYHBIC JOCTATOYHBIC YCIIOBHUS
IKCTpeMyMa (QYHKIIUHU B TOUKE.

Kak onpenensiercst BBITYKJIOCTb, BOTHYTOCTh M TOUKH Mepernda GyHKuun?

10) 3amummrte pa3IuvHbIC BUABI ACUMIITOT.

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

Pa3nesn 6. MatemaTnueckuii ananu3. UHTerpajbHoe HCUHUCIEHHE.

Yro HazpIBaeTCs MEpBOOOPA3HON U HEONPEAETICHHBIM HHTETPAIoM?

[lepeuncnure OCHOBHbIE CBOMCTBA HEOIPEIETIEHHOI'O HHTETpaIa.

3anuuuTe TabIMIly MPOCTEUIINX HHTETPAJIOB.

B uem 3akmrouaercst MeTO MOJCTAHOBKH IPU WHTETPUPOBAHUN?

B gem 3akioyaercs METOI MHTETPUPOBAHUS 110 YaCTIM?

Kak MOXHO pa3inoxuTh pallioHaIbHYI0 Ipo0bh Ha CyMMY IPOCTEHIINX ApoOeit?

JlaiiTe onpeneneHne onpeaeaeHHoro HHTerpana.

CdopmynupyiiTe cBOHCTBA onpeneneHHoro nuTerpaia u popmyny Herotona-JleitOnura.
Yro Takoe HecOOCTBEHHBIE HHTErpabl 1 1 2 poja?

10) Kakue npuitoskeHus: OnpeIeIeHHOr0 HHTErpaia Bbl 3HaeTe?

Cemectp 3

ook w

Pasznen 7. DyHKUMH HECKOJIBLKHUX NePEeMEHHbIX.

Maiite onpenenenre GyHKIUH IBYX NEpeMEHHBIX. UTo sBisercs rpadukoM Takoil pyHkuun?
Jaiite monsTHE Npeena pyHKIUHN IBYX MepeMEHHBIX B Touke. [lepeunciure cBoiicTBa
IIPENIENIOB.

Jaiite onpeneneHne HeNpepbIBHON (YHKIMHU IBYX IEPEMEHHBIX B TOUKE.

[Tepeuncnure cBOMCTBA HEMPEPHIBHBIX (DYHKIIMI IBYX MEPEMECHHBIX.

Jla¥iTe onpeneneHue 4acTHbIX IIPOU3BOIHBIX.

Jatite onpenenenune nuddepeHuana GyHKIUN IBYX MEPEMEHHBIX.



©o

10.

1)

2)
3)
4)

5)
6)
7)
8)
9

3anummre GopMyIibl Ui AU PepeHIIMPOBAHUS CIOKHBIX U HESIBHBIX (DYHKIIMHA ABYX
HepeMEHHBIX.

JaiiTe onpeneneHne YacTHBIX MPOU3BOAHBIX U TU(HEPEHIINAIOB BBICIINX HOPSIKOB.
Coopmynupyiite HEOOXOIUMBIE YCIOBUS SIKCTPEMYMA.

Coopmynupyiite 10CTaTOUHBIE YCIOBUS SKCTPEMYMA.

Pasznea 8. Paapl.

Haiite onpenenenune uncnooro psaa. Chopmynupyiite HEOOXOAUMBII MPU3HAK CXOTUMOCTH
YHICJIOBOTO Psija.

[lepeuncnure qOCTaTOYHBIEC MPU3HAKUA CXOJIUMOCTH 3HAKOMIOCTOSIHHBIX PS/IOB.
Cdopmynupyiite npusHak JleiiOHUIIA 111 3HAKOYSPEAYIOIIUXCS PSAIOB.

JatiTe moHsTHE aOCOTIOTHON M YCJIOBHOM CXOAMMOCTH YUCIIOBBIX psijioB. [lepeunciure
CBOICTBa a0COTIOTHO CXOIALIUXCS PSIOB.

Yro Takoe QyHKIMOHAIBHBIN PSA?

Kak ompenensiercst 061acTh CXOAUMOCTH psga?

Uto Takoe crerneHHou psaa?

Cdopmynupyiite Teopemy AOems sl CTETICHHBIX PSJIOB.

Kak ompenensieTcst HHTepBaJl U pauyc CXOUMOCTH CTSTICHHOTO psijia?

Urto takoe psg Teimnopa?

Kontponupyemsie komnerennnu: OITK-1.
Oyenxa KomMnemenyutl OCyWecmeaisienmcs 8 Coomseemcmauu ¢ madauyet 4.

TecTOBBIE 3a1aHUSA

Cemectp 1
1 a; Q|
a, Ay
O a8, —8y-ay

a,-ay —ay tap,
Q, -3y ta, -ay,

Q-3 — ;" ay

all a‘lZ a'13
ITo mpaBuy TPEYroNbHUKA (8, 8,, 8,5 =
a’Sl a32 a33

Q"8 "8g3 3y "85, " Q3 —Qyp " 8y3 -8y T35 Ay, "3 — Ay " Ay, Ay +ag, "8y - Ay
Qyq "8y "8g3 — 8y gy "Ayz + Ay, "8y3 " 8g — gy Ay, *Qy3 8y 1Ay, g — Ay Ayt Ay,

Q"8 "853+ 8y "8y " Q3+ Ay, " 8y3 -8y — gy Ay, "Ay3 — 8y 1Ay, gy — Ay Ayg v Ay,



Qyq "8y, "8g3 — 8y " gy "Ay3 — 8y "By 18 T 85, Ay, tQy3 + Ay 1Ay, "8y + a5, "8yt Ay

Munopom M anemenTa @; onpeieIuTeNs TPETHETO MOPAZKA HA3bIBACTCS ONPEICTHTENb

BTOPOTO TIOPS/IKA, TIOTYYAIONIUICS U3 JAHHOTO OTPEICTHTEISI

BBIYEPKUBAHUEM JTIFOOOH CTPOKHU U CTONOIA, B KOTOPOM CTOUT JaHHBIN 3JIEMECHT
BBIUEPKHBAHUEM CTPOKH, B KOTOPOU CTOUT TAHHBIH JIEMEHT U JIF000Tro cTojI01a
BBIYEPKUBAHHUEM JIF0O0H CTPOKH M JIF0OOT0 cTOJI0A

BBIUEPKHBAHUEM CTPOKHU U CTOJIOIA, HA MTEPECEYEHUN KOTOPBIX CTOUT JaHHBIN SJIEMEHT

I[J'ISI QJICMCHTAa aij OIMpECACIIUTEIA TPETHETO IMMOPAAKA anre6pa1/1quKoe JOITIOJIHECHUE 3TOI'O

snementa A =
SRR
&Y
&Y
(_

1)

ij
-]

M,
M
M

a'11 a‘lZ alS
ITo Teopeme Jlanaca (a,; a,, ay,|=

ay Ay Ay
Ay Ay 8 Ay 85 Ay
g Ay 8y Ay 830 Ay,
Ay Ay T a Ay A Ag
At Ay g Ay

4 5
Onpenenurens paBeH
2 -3
-2
22
-22
2
1 2 3
Onpenenurens 2 1 2| paBeH
3 21
8
-8



o -6

8. Omnpenenutens paBeH HYJIIO, €CIH
O DIIEMEHTHI KAKOW—HUOYAb CTPOKHU ONPEACIIUTENS paBHBI DJIEMEHTAaM KaKOro-HUOYAb CTOJI01a

O 3JIEMEHTBI OJTHOM CTPOKH (CTOJIOIA) OMPEICTUTENSI COOTBETCTBEHHO PABHBI JIEMEHTAM
JIPYTOi CTPOKH (CTONIOIA)

O DJEMCHTbI KaKI/IX'HI/I6y,Z[B CTPOK IIPOIIOPHHOHAJIbHBI

O DJIEMEHTHI KaKMX-HHOYIb CTOJIOIIOB MPOIOPLUOHATBHBI

9. OHpe,I[CJ'II/ITeJ'IB HC UBMCHUTCs, €CIIN

O IMCPECTAaBUTb MECTAMH IBC CTPOKH

O INICPECTaBUTb MECTaMHU ABa CTOJ'I6I_[a

O CTPOKH OIPECACIIUTECIA 3aMCHUTDH CTOJI6IIaMI/I, a CTOJI6III)I - COOTBCTCTBYIOIINMHA CTPOKaMU

O TMOJETUTH dJIEMEHTHI KaKOH-HHUOYAb CTPOKH (CTONO011A) HA UX OOIIMIA JEIUTENb

10. Ompenenurens TPEyroabHOTO BUIA PaBEH

O NPOMU3BEACHUIO 3JIEMEHTOB INIABHOM JIMaroHaIu
O CyMMe 3JIEMEHTOB IVIABHOM THaroHalIu

O NPOM3BEACHUIO 3JIEMEHTOB TOOOYHON JUaroHaNIN

O CyMMe 3JIEMEHTOB IOOOYHOH IMaroHamu

11. Martpuua Ha3bIBaeTCs KBAPATHOM, €CIIU

O YHCIIO €€ CTPOK MEHBIIIE YHCIIa CTOJIONOB

O YHCIIO €€ CTPOK PaBHO YHCITY CTOJIOIOB

O YHCIIO CTPOK OOJIbIIIE YKCIIa CTOJIOIOB

O BCE DJIEMEHTHI TJIABHOW JUAroHalu HyJIu

12. Ecnu Bce HeMaroHaJbHBIC DJIEMEHTHI KBaIPATHOW MATPHIIBI PaBHEI HYJIO, TO MaTpHUIla
Ha3bIBAETCS

O HYJIEBOI

O E€OUHUYHOU

O JUaroHaJabHOMI

O  BBIPOXKJIECHHOMN

13. Ecim y nuaroHaJIbHOM MaTpHIThI BCE JHATOHABHBIC 2JIEMEHTHI PaBHBI SIUHUIIEC, TO MATPHUIIA
Ha3bIBAETCS

O HYJIEBOI

O E€OUHUYHOU

O JUaroHaJabHOMI

O  BBIPOXKJIECHHOMN

14. Marpuna 110060r0 pazmepa, BCe JIEMEHTHI KOTOPOI paBHBI HYJIO, HA3bIBACTCS



O HYJIEBOH
O EeIUHUYHOHU
O JuaroHajabHONI

O  BBIPOXKJICHHOM

3 5 7 1 2 4
15. Cymmamarpuny A={2 -1 O0|luB=| 2 3 -2|paBHa
4 3 2 -1 0 1

4 7 11
o |4 2 -2

SN
~

11
-2 2

O
N

w
w
w

4 -7 11

4 8 11
o |4 2 -2

1 2 1 0
4/nuB=|1 -1 2| paBHO
3 3 2 1

16. IIpousBenenue matpuil AB, tie A=

RN R
N O W

4 6 6
o) 1 7 3
8 11 14

8 0 7
o |16 10
13 5 7

SN

[0e)
[EEN
[EEN
[EEN
SN

3 5 7



17. Matpuna A ' HasbiBaeTcs 06paTHOI 10 OTHOIIEHHIO K KBaJAPaTHON MaTpuile A, ecliu npu
YMHOXXEHHUH 3TOM MaTPUIIBI HA TAHHYIO KaK CIIpaBa, TaK U CJIeBA MOITyJYacTCs

O HYJICBaig Marpula
O HEBBIPOXKJACHHAA MaTpulia
O C€IMHHYHaig MaTpula

O JvaroHajibHag MaTpuia

18. OOpaTHas MaTpuIia CyIIEeCTBYET TOTJa U TOJIBKO TOT/Ia, KOT/1a UCXOHAsl MaTpUIla
O BBIPOXKJICHHAS

O HEBBIPOXKJICHHAS

O JuaroHajabHas

O CIWHHUYHasdA

3 2 2
19. Marpuna, obpatnas matputie A=|1 3 1| paBHa
5 3 4

% % %
o %2/5—%
2 K%
% % %
o | ¥ 25 -Y%
% K% %
% % %

o % 2/5 %
% K %
o % 25 -

_1y y _ 7

5 5 5

20. Cucrema ypaBHEHUH, IMEIOINAst XOTs OBl OJTHO pPEIlIeHNE, Ha3bIBACTCS
O COBMECTHOU

O HECOBMECTHOM

O ONpPEACICHHON

O HEONpeaeICHHOU

21. CoBMmecTHas cucTeMa ypaBHEHMI Ha3bIBAETCs OMPEAETICHHOM, €Clii OHA HUMEEeT

o 0onee 0HOTO pelIeHUs



O CIAUHCTBCHHOC PCIICHUC
O XOTH OBI ABa pCUICHUA

O HE MCHCC OJHOI'0O pCIICHUA

22. OnpenenuTenb CUCTEMbI TUHEHHBIX YPaBHEHUN COCTOUT
O U3 BCex ee KOAPPHUIMEHTOB

o w3 KO3 PUITMEHTOB MpH MTePEMEHHBIX

O U3 CBOOOTHBIX KOA(PPHUIIMEHTOB

O U3 EePEMEHHbIX

23. BcnoMoraTenbHBIN OMpeaeuTeNlb CHCTEMBI TPEX JTMHEHHBIX YPAaBHEHHI C TPEMs
HEU3BECTHBIMU A, MOIYYaeTCs U3 ONPENEIUTENS CUCTEMbI A

O 3aMEHOM I-if CTPOKH CTOJI0IIOM CBOOOIHBIX YIEHOB
O 3aMeHOH I-ro cToJona cTono1noM CBOOOIHBIX YWIEHOB
O 3aMEHOM I-i CTPOKH I-M CTOJIOIIOM

O 3aMeHOH i-ro cTonbua i-ii CTpoKoi

X, —X, + X, =3
24. PemeHueM cuCTeMbl ypaBHEHUH < 2X; + X, + X; =11 sABnsercs

X, +X, +2X; =8

o (1,24)
o (2,1,4)
o (421)
o (41,2
Cemectp 2
2 p—
1. limX s
x>l x =1
o O 1 *2 3
5 3Xx+5 _
x>7 X _5
o 15 *13 17 7
3| sinx _
X—o0 X
o 1 2 *0 1/2
2 J—
4 33X —2x



10.

11.

12.

13.

14.

15.

*2/5 2 5 3/2

0 0 1 *2/5

o x*—=2x%*+3
x>o - 3X° =5
0 * o0 -2/3 1

1

Oynkuus Yy = UMEET aCHMIITOTBI
y=3x+1 x=0 y=3 1 x=0 *y=0 u x=3

X
OyHKIUA Y = —1 HMEET aCUMIITOTEI
X —

*x=1uy=1 x=0 y=x+1 y=2

2

CDYHKI_II/IH y= HUMCCT aCHUMIITOTHI

x-1
y=X *x=1 n y=x+1 y=2x x=0
Ipoussoauas Gyukuuu y=3 X*pasna
12x 4%° *12x° 3x°

[IpousBonHas GyHKIMH Y = 5?/? paBHa

3 5
33x? * 53/x?
Ux? X

[poussonnas ¢pynkmun Y = 4x° +2x* + X —5pasHa

(62}
N

*12x% +4x+1  4x® +2x-5 12x3 +4x% +1 8x% +2x+1

[TpousBoaHas GyHKIUU Y = (X3 —lXX2 + X +1)paBHa
3x* +4x° -2x-1 2x* +x® —2x-1
*5x* +4x° +3x% -2x -1 X'+ x3+x%—x-1

2

X +1
[IpousBoanas pyHKuMK y = —;
X

paBHa



16. IlpousBoaHast GpyHKIHH Y = (X2 —9X + 8)6 paBHa
o 6(x2—5x+8f *6(x2 —5x+8) (2x - 5)

o (x*-5x+8)(2x-5) 6(x* —5x +8) (2x-5)

17. TIpomsBoaHas GpyHKIMH Y = V4 — X* paBHa

4 — x? 4 — x? 4 — x? 24— x?

18. TIpoussoanas ¢pyukiuu Y =5IN~+/2X pasHa

o5 10 .5 5
V2x J2x 2X X

19. Bropas npousBoaHas GpyHKIMH Y = XSIN X paBHA

O  SiN X+ XCOSX —Xsin x 2C0S X + XSin X *2C0SX — XSin X

20. Bropas nmpousBoaHas GpyHkiuuu Y = XIn X paBua

1
o *— Inx+1 In x -Inx
X

21. uddepennunan nepsoro mopsaka GyHKIHN Y = (X3 - 2)4 paBeH

o 12 (x3 —2) dx *12x2(x3 —~ 2)3 dx  12x°dx 4(x3 —~ 2)3 dx
22. Jluddepenuman nepsoro nopsiaka GpyHkuuyn y=3 X' pae

o I12xdx 4 x*dx *12 x%dx 3x%dx

23. Jluddepenmuan nepporo nopsaka Gpyaknun Y = 4x° +2x° + X —5 pasen

o *(12x* +4x+1)dx (4x* +2x=5)dx  (12x* +4x® +1)dx  (8x* +2x+1)dx

24. Tuddepentman mepporo nopsaka GyHkmun Y = /4 — X* paBen

o * X 4y X 2X X
4 —x? 4 —x? 4—x? 24— x?

HTOroBLINi TECT.

Bapuant Ne 1.
1. Jnna Bextopa A = (X, Y, Z) :



mla =X +y+2%
B) [ =/Xx*—y*—2%,
o a =x*+y*+2%

D) \é\:‘x2+y2+22‘;

B) |a=\Xx+y+2z.

2. YpaBHEHHE TPSMOHN C YTIOBEIM KO3PPHUINESHTOM:

A) AXx+By+C =0;

B) y=kx+b;
C)§+X=l;
a b

D) Y — Yo =k(X—Xp);
E) X=X _ Y-V .

X=X Yo\

3. ®oKyCcHOE pacCTOSIHUE THUIEPOOIIBI:

A) C=b2 —az,ecnn a<b;
B)c=+va’+b?;
coc=a’—b? ecma>b:;

D) c=+va? —b?  em a<b:
E) c=\/a2—b2 ,ecmn a>D.

4. Tpenen lim — nasuaercs:
Ax—0 AX

A) iepBoobpa3Hoii;

B) nuddepenmmanom;

C) npou3sBoAHOIA;

D) npupaienuem aprymenra;

E) npupamenuem GpyHKIMH.

!/

5. dopMyIa IPON3BOIHOM (Ctg X) =:
1 .

sin® x

1 .

sin® x

A) —

B)



C) tg X;

1
D) 7
COS™ X
E) — -
COS™ X

!
6. Eciin IpoOU3BOAHAA f (X) Ipy niepexoae 4€pe3 KPUTUICCKYIO TOUKY MCHACT 3HAK C «t» Ha «-», TO (byHKHI/ISI B

JTON TOYKE UMEET TOUKY:
A) min;

B) meperuba;

C) max;

D) pa3psiBa;

E) —> 0.

1

sin? x

A —tgx+C;

dx =:

7. UnTerpan j

B) —Ctg X+ C;

c) arcsin x+C;

D) ctg X+ C;

Eytg x+C.

8. O6nacts onpeenerns Gymxum Y = X° + 6X2 + 9X;
A [-1:1]:

B) (— o0i—1) U (= L+0);

o) (—-11);

D) (= 0;0)U (0;+ 0);

E) (— ooj+a0).

9. Nausr Touku 4 (0; 3) u B (-4; 3). Haiiti Touxy M (X; Y), nemsutyio otpesok AB B orsomrenni AM:MB=3.
A (-3;3);

B) (3;-3):



3 2 -5

10. AnreGpamueckoe nononuenue k snementy 8y, Bvarpiue A=| —4 1 0 |:
5 6 2

A A, =-26;

B) A, =-34;

c) A, =34;

D) A, =-8;

E) A, =8.

—

11. JlaHBI BEKTOPBI 5(1,1,2) " b(l,—1,4) Haiitu ckansproe mnpousseaenue BektopoB C

d=da-b.
A)0;

B) 12;

C)-12;

D) 8;

E) 2.

12. Vron mexcy sexropamn d=—1 + ] ub =1 — 2] + 2K :
A) 45°;

B) 90°;

c) 0°.

D) 135°;

E) 60°.

13. doxye runepbomst 144x?% — 25y = 3600:

A) Cc=5h;
B) C=12;

c) c=+/119;
D) ¢ =60;
E) c=13.

. AX+4-2
14. Tpenen ||m_— =:
x=>0  SInbX

A) 0;

1
B) —;
20



C) o©0;
D) 20;

E) —.
)4

15. IlpousBonHast Gpyskumn Y = COS2 X:
A) Y =sin 2X;

B) Y =—-2C0S2X;

) y' =-2sin x;

D) Y =2C0SX;

E) Y’ =—sin 2X.
X,
16. TIpomexyTku Bospactanus Gpynkumn Y = —— — X7

17. YactHas npousBoaHas GpyHkimn Z = e3x y

mo Y:
A) z’y=3xy-e3xy;
B) Z, =xy-e>;
o) 2, =3x-e>,

D) 2}, =3-e™,

r 3xy
E) z, =3y-e™"’.
18. ®opmyna Hetorona-JleiiOHuna:

A) _T f(x)dx=F(b)-F(a);

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

o) [udv =uv—[vdu;



D) jf X )dx = Ilmjf(x)dx;

b—-+c0

E) Tf(x)dx= F(a)+F(b)-

21
19. UnTerpan I_Z =:
1 X

A) 0;
1,
B) 5
C)1;
D) 2;
1
E) _E.
! 4 n
f(x)= f(0)+ PO, O, O
il 2! n!

20. Paznmoxxerne GyHKINH
psaoMm:

A) TPUTOHOMETPHUYECKHM;
B) rapmonnueckmm;

C) Teitnopa;

D) MaxnopeHa;

E) reomerpuueckoii mporpeccuy.

Bapuant Ne 2.

1. CxanspHOe TIpOU3BEICHHE BEKTOPOB A = xlf + yli + lez u b= X2i +Y, )+ sz :

A) a-b= \aHb\sin Q;

C)a-b=xX,—y,Y, — 2,7

CTI

D) a-b=xy, +X,¥, + 2,2,
E)a-b=XX, + Y, + 2,Z,.

2. YpaBHEHHE TPAMOM, IPOXOAIIEH Yyepe3 ABe JaHHBIE TOUKH:

A) AXx+By+C =0;

B) y=kx+b;
C) — agnp s =1;
a b

D) Y—Yo :k(X—XO);

4+ ..

Ha3bIBACTCA



£y X=X _ YV
X=X Yo=Y

3. DKCUEHTPUCHUTET AILTUIICA:
C

A) &€ =—, ecmu a<b;
a

B) &=C-a;

a
C) &€ =—,ecimu a>b;

(@)

D) =—,ecm A>D;
a
b

E) &€= —,ecmu a<b.
a

4. Beipaxcernne AY = f (X + AX) — f (X) Ha3bIBACTCSL:

A) nepBooOpa3Hoii;

B) muddepennuanom;

C) npou3BoIHOI;

D) mpuparnieareM aprymenra;

E) npupamennem QyHKIHH.

!

5. ®opmyiia MPOU3BOIHOMN (arcsin X) =:
1

A ——F—;
1-—x?

E)

1
Ji-x?

6. Kpusas Y = T (X) na unrepsane a, D) semyka see X, €CJIH:
p P y P



e) f"(x)<0.

1
1+ x?
A) arctg x+C;

dx =:

7. UHTerpan I

—ctgx+C;
c) arcsin x+C;
D) arccos X+ C;
Eytg x+C.
3-x°
X+ 2

8. O6nacte onpenenenus Gpynkiuun Y =

[-2:2];

B) (—00;—2) U (= 2;+0);
0 (-2:2);
(~o0
(—oo

A)

D)

) (0 +oo);

E) (— ooj+a0).

9. Haust touku 4 (0; -1) u B (2; 2). Haiiti Touky M (X; ), nensityro orpe3ok AB B otHomennu AM:MB=1:2.
A (0;2);

3 2 -5
10. AnreGpameckoe nononuenwe k snementy g, svarpmie A=| —4 1 0 |:
5 6 2
A) Ay, =-23
B) Ay, =20



D) A32 = —17;
£) Ay, =20.

—

11. JlaHbl BEKTOPHI é’(O;— 3; 2) u b(— 1;1;0). Haiitn ckanspHoe npousseneHue Bekropos C = a+b u

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

12. Vpanerue npsmoii, npoxozseii wepes touxy M (—1; 3) u o6pasyromeii ¢ ocero OX yron 45°.
A) X—y—4=0;

B)3X—y+6=0;

C) 2Xx—y+4=0;

D) X—Y+4=0;

E)y —X—Yy+2=0.

13. doxye runep6omst 5X% —9y? = 45:

A)CZ\/E;

B)yC=2;

c)c=+/5:

D)C=4;
E) c=3.

\V2n? +1

14. Tpenen lim——=:
n>o 2N+ 3

A) 2;
V2

B) —
2

C)0;
V2

D) —;
)3

E) 0.

15. lpousBoanast Gpyskumn Y =V X2 +1:



A Y =
x? +1

B) Y = X ;

2vx% +1
o)y = X ;

Vx?+1
D)y = 1 ;

24x% +1
5y =——

NG

2

16. IIpomexyTku Bozpactanus Gynkuun Y = x_ 2 :
A) (= 0;0);
B) (— 00;+00);
o) (-0;4):;
D) (—o0;2);

E) (= o0;0) U (4;40).
17. Unterpan f\/;dx =:

A)g\/x3+C;
2 [3
B) —vX +C;

3
2
C)§ﬁ+C;

D)L+C;

24/

E)—1+C.

Jx

b
18. T'eomeTpuueckuil cMbICH J f (X)dX:
a

A) uronaab KPUBOJIMHEHHOM Tpanenuu;
B) Touxka;

C) npsimas;



D) miockocTs;

E) xpyr.

1 1
1+ —4+—-+..+— +
19. Psan 3

A) psiIOM reOMeTpUYECKON IPOrPECCHH;

B) 3Hakouepenyrommmcs;
C) TpUTOHOMETPHUYECKIM;
D) cTenieHHBIM;

E) rapmonmueckim.

20. Pa3noxxenne GpyHKUUH

f(x)= f(a)+ ff‘)(x a)+

psinom:
A) TPUTOHOMETPHUYECKHM;
B) rapmonnueckum;
C) Teitnopa;
D) Maknopena;

E) reomerprueckoii mporpeccuy.

Bapuant Ne 3.

1. YcroBue napamiensHOCTH BeKTOpoB A U

Ol

A) a-b=cosg;
8)5-620;
c)a-b=|albl;

p)a-b=|al+b|;

Ha3bIBaACTCA:

”(a)(

2. YcnoBue napajuienbHOCTH IBYX IpsMbIX Y = klx + bl ny= k2X + b2 :

na-b=1
A) k2 =bh ;
B) k2 =—k1;
C) kz =k1;
D) k2 :i;

Ky

Ha3bIBACTCA



akzz—%n
1

3. DKCUEHTPHUCUTET AILIUIICA IPUHUMACT 3HAYCHHUE:
A —1<e<0;

B) £ >0:;

c) 0<g<1;

D) & >1;

E) € >1.

!

4. ®opmyta IpOU3BOIHOM MPON3BEACHUS ABYX QYHKINN (U . U) =
AU -V

BYU-U' —U"-v;

ou +v;

DU -v+U-V";

Eu-v—-u-v.
1

5. ®opMyita IPOM3BOTHOM (arccos X) =:

E)

1
Vi-x2

6. Kpusas Y = T (X) ua unrepsane a, b) smyina BHM3, €CJIN:
p p Yy



1
V1-x?

A) arctg x+C;

dx=:

7. UnTerpan I

B) —Ctg X+ C;

c) arcsin x+C;

D) arcctg x+C;

Eytg x+C.
X2 +4
2X

8. Touka paspsiBa GpyHkiun Y =

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

o &
21

E) 0.
3 10
9. Onpenenurens 3-ro nopsiaKa A=5 -1 0 =:

0 31

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

3 -2 5

10. AnreGpanueckoe JONOIHEHUE K JIIeMeHTy Cy3 B MaTpHIE A=| -4 1 0]

5 6 2
A) A, =-28;
B) Ay; =0;
C) Ay =8;
D) Ay =-8;
E) Ay =28.
11 Jams pn toma AL 0;1), B(=112) u C(0;2;—1). Hairu oy D(X; Y; 2), ecma

AB=CD.



A (2;3,0)

B) (2,-3,0):

c) (-2;3,0);

p) (0;2; 3);

E) (-2;-3;0).

12. YpaBHEHHe IPSMOii, IPOXOMSILIEH Yepes TOUKH A(— 1 3) u B(3; O):
A) 3Xx—4y+9=0;

B) Yy —X+5=0;

c) 3X+4y—-9=0;

D) 4x -3y +12=0;

E) —4x—-3y+12=0

13. ®okye runepoons 112 — 25y2 = 275:
A) C= V14 ;

B) C=6;

c)c=5;

D)C= \/1_1;

E) C=36.

o ox3-x?+1
14. Tpenen I|m2— =:
x>0 2X° + 3X
A) 0O;
V2
B) —.
2
C)0;
D) 2;

E) —.
)2

15. Tpowssommas dynxmu Y = arctg 3X:

4

T1+3x2

A Y

B) Y = ;
1y 1—9x2



Q)Y = ——;
1-9x2

D) = ;
y 1+ 9x?

)y = .
y 1+ X2

X .
X2 +9

16. IlpomexyTku yobiBanus pyHkuun Y =

2
17. UnTerpan .[_2 dx=:
X

m—f2+C;
X
2
B)———=+C;
3x°
cy~£+C
2X
m—g+C;
X
ag+C.
X

a
18. CBOMCTBO MHTETpana: J. f (X)dX =:
a

A) X;

B) f(a);
c) f(x)dx;
D) 0;

E) dX.



0
a+aq+aq®+..+aq" +..=> aq"

19. Psag =1 Ha3bIBAETCS:

A) psSiIOM reoMeTpUYeCKOl IPOrPECCHUH;

B) 3nakouepenyomumces;

C) TPUrOHOMETPUYECKHIM;

D) crenenHbiM;

E) rapmormgecknm.
< N

20. Tpesen obmero uneHa psaa N=1 3" npu n—oo paBeH:
A) 0;
S
1
C) 3
D) 3;
E) 1.

Bapuant Ne 4.

1. YcnoBue neprneHANKyYISIPHOCTH BEKTOPOB d U b:

Ol

A a-b=cosp;
Bya-b=0:
c)a-b=lalb;
p)a-b=[a+|o;
E)5-6=1;

F) X=X — Y-V .
X=X YYo=V

2. YcnoBue NepIneHANKY/SIPHOCTH ABYX IPSIMBIX Y = klx + bl ny= kZX + bz :

A) k2=b;
B) k2=—k1;
C) k2=kl;
1
D) k =—;
) Ky K,
1
E)y k, =——.
) Ky K,

3. DKCHEHTPUCUTET TUIEPOOJTBI:



C

A) &€ =—,ecm a>D;
a

B) &=C-a;

C
C) &€=—,ccm A<D;

c
D) & = —, eciu @ - BelIECTBEHHAS T10YOCh;
a
b
E) & = —,ecimu @ - MHUMAS MOYOCH.
a

4. ®opmyta IpOU3BOIHOM YaCTHOTO ABYX (DYHKITHIA (

AU -v-U-V;
u-o'-u-v

2 1
L

B)

ou-v+u-v;

0 u-v-u-ov

L2 ’

u-v+u-v
E) >
v

!

5. ®opmyiia MPOU3BOIHON (arctg X) =:
1

1-x2

6. Touka X sABIAETCS TOUKOi meperuba, eciu:

A £7(x;)=0:



p) f"(x,)>0:
E) T"(x,)<0.

7. ®opMyJia UHTETPUPOBAHUS 110 YACTSM:

A Judo =uv + [odu;
8) [udo = [odu —uv;
¢) uv=Judo - [udu;
D) [udv =uv - [odu;
£) Uv = [udo + [odu,

8. Touka paspsiBa QyHkIMH Y = — — —!

A1,
B) -1;
C)0;
D) 2;

E) me cymecTnyer.

9. Onpenenurensd 3-ro HOpsIKa A=

&~ -

A) 6;

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

3 01

10. IlpousBeneHne MaTpui;:
(— 2 5 4

4
A) ;
12

3 01
B) -2 5 4;
1 21

w o Ww

[EEN

1
)|
1



3 01
C) .
-2 10 4
D) HeBO3MOXKHO;

(4 12).
11. Jlauel TpH TOYKH A(3, 3, - 2) B(O, —3; 4) u C(O, —3; 0) Haiitu Touky D(X, Y, Z), eciu

AB=CD.

A (3,9;-6);
B) (3;—9;6):
0 (-3;,-32);
D) (0;2; 3);

E) (-3,-9;6).

12. Vpasiee npasoii, npoxozmeii sepes Touxn A(—1; 4) n B(6;5):
A) 2x+3y—-10=0;

B) X—5y+19=0;

C) X—7y+29=0;

D) X—5y+20=0;

E) 9X—7y—-19=0.

13. dokyc smmmnca 5XZ +9y? = 45

A) C= V14,

ByC=2;

c)c=+/5:

D)c=4;
E) c=3.

C x2-2x+1
14. Tpenen ||m3—=:
x—1 x° =1
A) 00O;
B) 3;
C)0;
D) 2;

E) —.
)2

15. IlpousBonHast Gpyskuun Y = In(ex ):



A Y =e” In(ex);
B) Yy =1,
@Y=£@

D) y' =e”;

E) Y =xe* ™t

X

16. TIpomexyTku yobiBanus GyHknun Y =

A) (- 0; 0);

B) (— o0j+o0);

o) (-11);

D) (= o0; 0)U (L+0);
E) (- o0;— 1)U (L;+00).

1
2X+3

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

dx =:

17. UnTerpan J.

C) — +C
(2x +3Y

Dy?ncx+$+c;
1
E) §(2X+3)+C

2

18. Hurerpan IngX =:
0

A) 12;

B) 1;

1 .
R
D) 0;
E) 4.

al_a2 +a3 _a4 +"‘+(_1)n+1an +"'

19. Psan

x2+1

, Ha3bIBACTCA:



A) pSIIOM TeOMEeTPUIECKON TIPOTPECCHUH;
B) 3nakouepenyrommmcs;
C) TpUTOHOMETPHUYECKIM;
D) cTenieHHBIM;
E) rapmonmnuecknm;
i Inn

20. IIpenen obrmmero 4ieHa psAga n=2 N pu n—oo paBeH:
A)1;
B) ©;

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

BapuantNe 5.

1. Yron Mexay BEKTOpaMu dub:

C)CoSp=—"—,

D) cos¢ = al-|b|;
E) cOsp=a-b.
2. Paccrosine ot touxkn M (XO; yO) 0 npsivoii AX + By +C =0:
|AX, + By, +C|.
VA? + B?
5 d _ A% — By, —C|;
VA? + B?
VA? + B2

" [Ax, + By, +c:|;

A d =

C) d

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

E) d =./Ax, + By, +C.

3. DKCUEHTPHUCUTET TUIEpOOIIbl IPUHUMACET 3HAYCHHUE:



A) —1<e<0;
B) £ >0;

c) 0<¢g<1;
D) £ >1;

E)e >1.

!

4. ®opmyna MpoU3BOJHON (Xn) =:
A) nx";

B) Xn—l;
o) nx"
D) X" Inx;

E) nx"*™,

5. ®opmyJia MPOU3BOTHON (arcctg X)

A) — ;
1-x?

6. CBOWCTBO MHTEpaa: J.dX =:

A X+C;
B) f(X)+C;
c) f(x)dx;
D) 0;

E) dX.

7. Obnacts onpepenenust Gpyuxiun Y =

A [-11];

!’




(= 0;0)U (0;+0);
o (-1,2);

(-

(-

B)

oo—l)U( 1+oo)

o0 +OO)

D)

E)

8. Touka paspsia QyHkiuE Y = ———

X+1

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

1 2 0
9. Omnpenenutens 3-ro NopsaKa: A=|0 1 3|=:

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

1

3 21
10. Ecrm A= 4 uB=|2 , TO IPOU3BEICHUE A-B=:

-1 0 3
10
A) ;
12

B) (10 11);
2

C) 1 :

4

10
D) ;
11

E) HeBo3MOXKHO.

11. Ipu kakom 3uaueHuu [l naHHBIE BEKTOPBI a= (2, - 1, 3) ub = (1, 3, n) NePIeHAUKYISAPHbI?

A) 4;
B) -3;

ol
L



D) ——=;
) 3

E) -4.

12. YpaBHeHue npsamoil, napamiensHoi npamoit Y = 3X—4 u IPOXOJALIEH Yepes3 TOUKy M (2, 1)
A) y=3x-10;

B) Y =3X;

C) y=3Xx-5;

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

E) y——1x+§
3 3

13. dokyc smnrnca 25x% + 169y2 =4225:

A) C=5;

B) C=\/]T9;

c)c=12;

D) =144

E) c=13.

14. TIpenen |im¢=:
x>7  X° —49

A) 0}




!

2
C) = ;
y cos2(x2 +3)
2

D)y =—

sin® x
2X

E) Y =—— .
y sin2(x2 +3)
3

X
16. TIpomexyTku Bospactanus GyHkuun Y = ? — X2 —3X:

A) (3;+0);
(=ooi-1)U (-L3)U (3+e0);
0 (-13);
(_

oo;+oo);

B)

D)
E) (—o0;—1) U (3;+00).
17. Unrerpa I23de::
3x
3In2

B) 3x-2¥ 1 4+ C;

0 3-2*In2+C;

D) 2*In2+C;

23X

E) — +C.
In3

+C

A)

—1 dx=:

2/

18. UnTerpan

X

Ot N

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

2 3 n _
Qy + X+ A X" +83X" -+ a X" 4= a X
19. Pag n=0 Ha3BIBAETCS:
A) pSIIOM TeOMETPUIECKON TIPOTPECCHUH;
B) 3nakouepemyrommmcst;

C) TpUrOHOMETPUIECKUM;



D) cTenieHHBIM;
E) rapmonmgecknm.
i n®+2
20. IIpenen obmmero 4ieHa psAga =1 N pH n— oo paBeH:
A) ©;
B) 1;

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

Bapuant N 6.
1. TIpy yMHOKEHUH IByX MaTpHIL Pa3MEPHOCTEH (m X n) . (n X k) TOJTYYHTCA MATPHIIA PA3MEPHOCTH:
A (mxn):
B) (M x k):
C) (n X k);
D) (nxm):
E) (k X m).

2. KaHoHH4eckoe ypaBHEHHE OKPY>KHOCTH:
2 2
X
A) 72 + yiz = 1;
a® b
2 2 2
B)(x—a) +(y—b) =R

2 2

W .
o2 -L =1
a’? b?

D) y? = 2pX;

2 2
) (x+a) +(y+Db) =R%.
3. Oynxkuus | (X) Ha3bIBAETCs OECKOHEYHO GobLIoN mpu X —> A, eciu:

A) lim f (x) # oo;
X—a

B) lim f (x) #0;
c) lim f(x) =0;

D) lim f(X) = 0;

Elimf(x)=a.

X—a



!

4. ®opmymna IpoU3BOIHOM (\/; ) =:

5. Muddepentman Gyuxipn Y = f (X):
A) dy = f(x)dx:

B) dy = dX;

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

E) dy = '(x).

6. UnTerpan J-XndX =:

A NX"t+C;
By X"t +C;

o x"t+C:

n+l

D) +C;

n+1
n-1

E) +C.

n-1
X*+2
2x -1

7. O6nactsb onpesencHus GpyHkuun Y =

o[ 1,
21

B) | — %,

U@;m};



2x% - 3x+1
S

8. Touka paspsiBa GyHKIMH Y =

A)1;

B) 0;

C) 2,

D) -1,

E) me cymecTByer.

6 1 -1
9. Onpenenutens 3-ro MopsaKa A=|5 -1 =
9 2 -5

A) -15;
B) 30;
C) 15;
D) -30;
E)O.

10. Haiiti auiiHy BEKTOpa ATB , €CIU A(Z; -3; 2) u B(5, 3, 0)

A) 5;
B) 7;
C) 4;

D)\/E;

E) 8.

11. Hpwu kakux 3nagennsix M u N Bexrops A = (2, m, 3) wb = (6, 3, n) IapasLIebHEL?

Am=3 n=3;

Bym=1 n=9;

com=9, n=1;

pD)m=3, n=9;

Epm=1 n=1

12. YpaBHeH#ue NpsIMOid, MapasieabHO IPsIMOit 2X + 5y —1=0u MPOXOSIIeH Yepe3 TOUKY A(— 1; 3)

A) 2x+5y-13=0;



B) 2X+ Yy —1=0;
C) 2X+5y=0;

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

13. DKCHEHTPUCHUTET DJUTUIICA 25X2 + 9y2 =225

4
A & =—;
3
B) £ =4;
4
C) &=—;
5
oy e=2,
3,
3
E) &€ =—.
5

14. TIpousBoanas ¢pyukuun Y = In X2 :

Y =2
X2
B) Y =2X;
0y =
X%
)
D)y ==
X
Eyy =1
X2 +2
15. Onpenenuts KPUTHYIECKHE TOUKH A7 GyHKImu Y = :
2x -1
A)-1u2;
B)Oul;
C) 2;
D) -1;

E) He cymecTByIOT.

16. Yacthas npousBoasas GpyHxuun Z = X2 + 2xy — y3 no X:
Mz;:2x+2y—3ya
B) Z, = 2X + 3y*;

qz;:4x+2y—3ya



D) Z, = 2x — 3y*;
E) Z, =2X+2Y.

17. Uurerpan J'e‘“‘*ldx =
1
A) Ze4x+l + C :

B) 4 + C:
o) (4x +1e* +C;

e4x+2

D) —— +
4X + 2

£ et yC.

C;

e
18. Unterpan '[—dX =:

1 X
A) IneX;
B) e;
2
e
C) —
) 2
D) 0;
E) 1.
[e0]
2.8, lima, =0
19. Ecoi psig =1 cxoauresi, To "% :

A) npusnHak Komm;

B) npusnax /lanambepa;
C) npu3HaK CpaBHEHHS,

D) npusnak JleitOnumna;

E) HeoOXxomuMoe yCIIoBUE CXOIMMOCTH.

i 2

2
20. INpenen obmiero wieHa psjga n-13n° —2n npu n— o0 paBeH:

A) ©;
2

°3)
~
w



Bapuant Ne 7.

1. CucreMa JIMHEHHBIX YpaBHEHUI HMEET eAMHCTBEHHOE PEIICHNE TIpH IpUMeHeHn: MeTona Kpamepa, ecim:

A
A) Xi = Ax , TIpH AXi ;to;
i

B) X; = A-AX;;

AX:;
C) Xi = AI , IpA A#0;

AX;
D) X Zf,npn A:OI/IAXi #0;

AX;
! , Ipu AZOI/IAXi =O,
A

2. KaHonudeckoe ypaBHEHHUE DIUIHIICA:

2 2

Xy .

A) ¥+b72:1’

B) (x—a)’ +(y—b)* =R?
2 2

oX Y 1,
a“ b

D) y? =2pX;

2 2
E) (x+a) +(y+Db)* =R%
3. dynxuus | (X) Ha3bIBaeTCs OeckoHewyHo Manoi mpu X —> d, ecin:

A) lim f (x) # oo;

X—a

B) lim f (x) #0;
X—a

c) lim f(x) =0;
X—a

D) lim f (X) = o0;

X—a
E) lim f(x)=a.
X—a

!

4. dopmyIa MpOU3BOJHON (In X)

1
A) ——;

X
B) — X;
C) ex;

D) X;



1
E) —.
X

5. OyHKITHS f (X) BO3pAcTaeT Ha OTpe3Ke [a; b], €CJIM Ha 9TOM OTpe3Ke:
A f'(x)>0;
) f'(x)<0:;

C) In\/§+C;

D)i-f-C;

Jx
Jx

E) — +C;
2

7. O6nacts onpeeneHus GpyHkuun Y =

2_2x

| —

1)
1)U (L+00);

00}+00).

_w’
E) \—
2

x—2:

8. Touka paspsiBa GyHkiun Y =

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

E) He cymecrtByer.



0 0 -10
9. Omnpenenutens 3-ro nopsiaKa A=|0 7 10| =:
1 2 0

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

—

10. Haiitu aimuHy BEKTOpa c=2a-b , GCIIH M3BECTHBI @ = (6, 2, 1) u 6 = (0, —1, 2):
A) 33:

B)7;

C) 50;

D) 13;

E) 14.

11. Tpu xaxux 3nadenusx M u N BexTopn! a= (m, 1 - 1) n 6 = (6, 3, n) napaieabHb?

AMmM=-3 n=2;

Bpm=2, n=3;
com=2, n=1;
D)M=2, n=-3;

Eym=1 n=-3.

12. Vpagenwue npsmoit, nepneraukymsproit npsvoit 2X + DY —1=0 u npoxomsmeit uepes touxy
A(-13).

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

B X—y—-1=0;

C) 2Xx+5y=0;

D) 5Xx -2y +11=0;

E) 5x—2y +10=0.

13. DKCUEHTPUCHTET JUTUIICA 5X2 + 9y2 =45.

4
A &=—;
3
B)yc=4;
4
C) &E=—;
5



2
D) &£E=—;

3

2
E) £ =—=.

5
14. TIpousBoanas ¢pyukuun Y = 23X:
A Y =2%In2;
B) Yy’ =3-2%*In2;

’ 3X
)y =2""In3;
D) y! — 23X :
E) Y =3x-2%7,
x? +1

15. OnpenenuTth KpUTHYECKHE TOUKH 11 GyHKunn Y = X :
A)Omul;
B) He cymecTByIOT;
C)-1ul;
D) -1;
E) 0.

16. Yacrias npomseomas bymxwmn Z = X> +2XY — Y° mo Y
A) 2, =2X+2y - 3y%;

B) Z, = 2X — 3y’

C) z, =4x+ 2y - 3y*,

D) Z), =2X +3y*;

E) Zy =2X+2Y.

1
cos? 3x
A) 3tg3x+C;

17. UnTerpan J- dx=:
1

B) —tg 3x+C;
3

c) arcsin3x+C;

D) %ctg 3x+C;



E)—%tg 3x+C.

t1
18. Unterpan j—dXI:
1 X

A) IneX;
B) e;

2
€
C) =
)2

D) 0;
E) L.
o0 o0
>3, b
19. Iycts mane gBa psiga N=1 u =l
0
2.4,

CXOMUTCS, TO CXOAUTCS M psix N

0

2.b,

n=1

A) mpusHak Komm;

B) npusnax /lanambepa;

C) mpu3HaK cpaBHEHUS,

D) mpusnak Jlel6uu1a,

E) HeoOxommMoe yciioBre CXOUMOCTH.

Z 3n
20. IIpenen obmiero 4ieHa psaa n=1 In
A) 0;

B) 3;

!

C)3;

D) 1;

E) «.

Bapuant Ne 8.

mean>0,bn >0

2.2,

, & €ECJIU PAX n=1

3n pu n— o0 paBeH:

a
u s geex 119N

>b,

pacxXoauTcs, TO PACXOTUTCS U S n=1

1. Penienue cucTeMbl JIMHEWHBIX YPaBHEHNUH METOIOM OOpaTHOW MaTpHIIbL:

A Al X =B;
B) X =A-B;

o X=A1+B;
D) X =A"-E;

£ X =A1.B.

~ "N Torna, ecnu psn



2. Kanonndeckoe ypaBHEHHE TTapabOIbI:

B) (x—a)’ +(y—-b)* =R?

2 2

Xy .
C) 7_7=1|
a’? b?

D) y? = 2pX;

) (x+a)* +(y+b)’ =R?.

3. HeBepHOE CBOMCTBO MPEIEIIOB: €CIIN CYIIECTBYIOT lim f (X) u lim g (X) , TO
X—a X—a

A lim(f (x) £ g(x))=lim f(x) = lim g(x);

B)IIMC =0, rze C =const;

X—a

- f(x)_ M) |
M9 " limgen ™ 000

D) Iing(f(x) g(x)= Iin;f(x)- Iirr;g(x);
E) lim(k - f(x))=k - lim f(x).

X—a X—a

!

4. ®opmyna mpoU3BOJHON (ex) =:
A) — e”;
B) €;

X

C)e’;

—X_
’

D) €

E) —.
X

5. OyHKIUS f (X) yOBIBAET HA OTPE3KE [a; b], €CJIM Ha DTOM OTPE3KE:



1
6. Unrerpan I—dX =:
X

A Ine* +C:
B) X+C;
2
q§—+C;
2
D) —X+C;
E) Inx+C.
x>+ x+1
—

7. Obnacts onpezeneHust GyHkuun Y =

X
8. Touka paspsiBa GyHkIuH Y = E — X2 :

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

2X—y—22=8
9. OnpenenuTensb A nns cucremsr YpaBHEHHIA: X+y+ 2z =11":

AX+y+41=22
A A=8;
B) A=6;
c) A=-8;
D) A=4;
E)A=1

. 1. - _

10. Haittu koopaunartel Bektopa C = —d — 3b , ecrm m3secTnn A =
A (0,1,5);

B) (1, —5,0);

3,21,

3

—

ub=

[

0,4,
6

)



c) (0,-5,1);
p) (-1,5,0);

E) (—1, 5, lj
2

11. Yron mexxay BeKTOpamu a :8f + T— 4k ub =-1 -2k :

A) 90°;

B) 30°;

c) 0°.

p) 45°;

E) 60°.

12. YpasHenue npsmoid, neprenaukyssproii mpsmoii Y = 3X — 4 u npoxomsmeii uepes Touxy M (2; 1).

A) y=3X-5;

B) Y= 1 X;
3

c) y=3x-10;

1

D) Y= 3 X+1;

oy-—tasS
3 3

. sin4dx
13. Tpenen lim =:

0 X+1-1

A) 0;
B) O;
C) -8;
D) 4;
E) 8.

14. Tlpoussoanas pyukimu Y = gsin 2X :

sin2x-1

A) Y =sin2x-e

sin 2x

B) Y =e - COS2X;
o) y' =2e""?* . cos2x;
D) y' =2e"* . cosx:

sin 2x

Eyy =e



15. Onpenenuth KpUTHYECKHE TOUKH T GyHKIun Y =

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

E) He cymecTByIOT.

x> +x+1

X

16. Yacthast npousBoauas GpyHxuun Z = In(2x — y) no X:

N L= 22x_—yy;
B) Z, =— L
2X—Y
C) Z) = 2
2X —
0y 7, = 2x -1
2X—Y
E) Zy = 1
2X—Y
1
17. Unrerpan Jsinz ~ dx=:

A) —tg5x+C;
B) —5Ctg 5x + C ;

C) —lctg ox+C;
5
D) arcsin5x+C ;

E) %tg o5x+C.

T
18. Unrerpan J.COS xdx=:
0

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



0 a
H n+1
2.3, a, >0 i a_ P 1
nN—o0
19. Hycts gan pag =L rge N U CYHIECTBYET MPEIEN n . Torma, npu p< pAan

p>1

A) npmsHak Komm;

CXOAUTCS; IPU PpsLI pacXoauTCs, IPH P= BOIIPOC O CXOJMMOCTH PSa OCTACTCS HEPEILCHHBIM:
B) npuznak Janambepa;

C) mpu3HaK cpaBHEHHS;

D) npusnak JleiOnuna;

E) HE00X0IMUMOE YCIIOBHE CXOOUMOCTH.

i lim Uni =
1 n—o |

20. TTo npu3Haxy Janambepa y psaga "= npenen n

A) 3;

B) 0;

3n
n

1
C) 3,
D) 1;
E)

Bapuant Ne 9.

1. OBmee ypaBHeHHE TPAMOi:
A) Ax+By+C =0;
B) y=kx+b;
C)§+%=1;

D) Y — Yo =K(X =X, ):

E) X=X _ Y=Y .
X=X Yo=Y

2. KaHoHMuecKoe ypaBHEHUE rHIepOOIIbI:

Xyt
A) ?+b72:1,
B) (x—a)’ +(y—b)* =R?%
2 2
y
C) g_bizzl.
D) y? =2pX;

g) (x+a)* +(y+b)’ =R?.

3. ITepBbiii 3amMeUaTeNbHBIN MPeaed:



D) lim——=1
x—>0 X
. SinX

)y lim——=0
x=>0 X

!

4. ®opmyna mpoU3BOJHON (ax ) =:
A a*Ina:

B)a*Ina:

X

C)e’;
D) xax‘l;

B Ina”.

5. paswuo Jlomurans. Eciu GyHKImu f (X) u( (X) muddepennmpyemsl B Touke Xq, IpHIEM

lim f(x)=1lim g(x)=0,:
X—=Xo

- f(x) . :
A lim—==1lim f'(x)+ lim g'(x);
X—)XO g(X) X—)XO ( ) X—)XO ( )

f(x)

1% 96~ PO im )

_f(x) :
C) lim —==Ilim f'(x)-lim g'(x);
X—>Xo g(x) X—>Xo ( ) X—>Xg ( )

o tim 0 _ [ £,
) >!—>x0 9(x) x|—>xo(g(x J ’
o tim T _ i £%)

=% g(x) % g'(x)

6. Uurerpan J.aXdX =




A a*+C.
B) Xxa*" +C.

c)a‘lna+C:

X

D) +C;

X

E) +C.

Inx
X*+2X+4
X+2

7. O6nacts onpexeneHust Gpyukiuu Y =

A) (— oo;—2) U (— 2;+oo);
B) (— 2;+00);

(-2:2);

(—o0;-2);

E) (— o0;+00).

O

)

D)

8

8. HMausel Bepummusl Tpeyronbuuka A (-1; -1), B (0; -6) u C (-10; -2). Haiiti aiuHy MeauaHbl, MPOBEICHHONW M3

BEPIINHBI 4.

A) 0;
B) 1;
C) 2,
D)& 5;
E) 4.
X+y+2=6
9. Onpenenutesb Ay JUTSL CHCTEMBI YPaBHCHHIA: X-Vy+17= 3:
—X+y+z=7
A) Ay =—6;
B) Ay =0;
c) Ay =20;
D) Ay =-9;
E) Ay =14,

10. JlaHbI TOYKH A(l, 0, 1), B(— 1, 1, 2), C(O, 2, - 1) u D(— 2, 3, O) CkansipHOE TIPOH3BEIICHHE

BEKTOPOB KB . @ =:
A) 6;
B) -2;



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

11. Yron Mexmy BEKTOpaMH §=T+ kK ub= 21 + 2] +

A) 45°;
B) 30°:
c) 0°.

p) 90°;
E) 60°.

o (x=1)?
13. Tlpenen lim ( )

A) 0;
B) o0;
O 1,
D) 9;
E) —.
)
14. TlponsBoanas pynkumu Yy = X Inx:
1
A Y =1+=;
X
B) Y =Inx;
c) Yy =Inx-1,
, 1
DY =—;
X

E) Y =Inx+1.

oL4x% +Xx-5

k:



X2

2_2x

15. Onpenennte KpUTHIECKHE TOUKH 11t GpyHKIMH Y =

A)Omul;
B) 0;
C) 2;
D)0u2;

E) He cymecTByIOT.

16. Yacthast npousBoauas GpyHxuun Z = |n(2X — y) mo Y:

; 2_y
A)Zy:2x—y;
B)Z;’:_Zx—y’

, 2
9%y 2X—y '

,  2x-1
D)Zy_Zx—y;

, 1
E)Zy_2x—y

b
17. ®opmyna J‘ f (X)dX =F (b) -F (a) Ha3bIBaeTCa (POPMyYJION:
a

A) JleiiGuuna,

B) Kom;

C) Herotona-JleiOHuna;
D) HerotoHna;

E) Jamambepa.

T
18. Uurerpan J.Sin xdx=:
0

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



> f(n)

(x)
19. TTycts nan pag N=1 , WICHBI KOTOPOT'O SIBJISIFOTCS] 3HAUEHUSIMU HEKOTOPOH (DyHKIINH ,

+00 +00
[ f(x)dx=A [ f(dx =00
TONOKHUTEIBHOM 1 yobIBatomteit. Torma, ecmn 1 , TO P CXOUTCS, €CIH L , TO
PSLI PACXOAUTCS:
A) npusHak Komy;
B) npusnax /lanam6epa;
C) npu3HaK CpaBHEHHS;
D) npusnak Jle#tOnmma;
E) HEoOX0omMMoOe yCcIoBHE CXOIMMOCTH;
Sl lim Sn+t _

n n—w |
12 npene n

20. Tlo mpusnaky Jlanambepa y psga "
A) 2;
B) 0;
C) <,
D) 1;

1
E) 2.

Bapuant Ne 10.

1. YpaBHeHHe psIMON B OTpe3Kax:
A) Ax+By+C =0;
B) y=kx+b;

Q§+X=L

a b
D)Y‘Yo:k(x_xo)?
E) X=X _ y_yl_
X=X Yo=Y

2. ®OKyCHOE PacCTOSTHUE DIUTUIICA:

A)c=b%—a% eccma<bh:;
B)c=+a’+b?;

o c=a?—-b? cem a>h;
D) c=+va’—b? coma<b;
Epc=+va’ —b? com a>bh.



3. Bropoii 3aMedaTensHbIi pene:

1 X
A) Iim(1+—j =e:
x—0 X
X
B) Iim(l—ij =e:
X—>© X

X
C) Iim(1+ 1) =e;
X—00 X

. SinXx
D) lim—— =1;
x—>0 X

1 X
E) Iim(1+—j =1.
X—>00 X

4. ®opmyia IPOU3BOHOM (tg X) =:

A) —

sin? x
1

B) — ;
sin? x

C) Ctg X;

1 .
cos? X

D)

E) — e
CoS™ X

5. Eciiu ipou3BoiHast f ’(X) [PH [IEPEX0JIe Yepe3 KPUTHUECKYIO TOUKY MEHSET 3HAK C «-» Ha «+», TO QyHKIHUS B
9TOH TOUKE UMEET TOUKY:

A) min;

B) neperu6a;

C) max;

D) pa3psiBa;

E) — 0.

1
cos? X
A —tgx+C;

dx =:

6. NnTerpan I

B) —Ctg X+ C;
c) arcsin X+ C;



D) ctg X+ C;

Eytg x+C.

7. O6nacts onpenencrust Gysxmun Y = 2X2:
1+Xx

A) (- 0;-1);

B) (—00;—1) U (— L+0);

o) (-11);

D) (— OO;+OO);

E) (—o0;0) U (0;40).

8. laun! Bepiuunubl Tpeyroabuuka A (2; 4), B (0; 3) u C (6; 8). HaiiTu 1yiuHy MeMaHbl, IPOBEACHHONW U3 BEPIIMHBI
B.
A) 0;
B) 1;
C) 2;
D) 4;
E) 5.
X+y—2=2

9. Onpenemnrens AX s cuctems! ypaBHeHuit: 2X — y+ 47 =1

—X+6y +z=5

A) AX=0;

B) AX=42;

C) AX=1;

D) AX =-1;

E) AX=-42.

10. James romen A(3;3; - 2), B(0; —2;—4), C(0;3;0) u D(0;2; 4). Cxansproe npomssezese

—_—

BEKTOPOB AB - C—lj =:
A) 6;

B) -3;

C)0;

D) 2;

E) 7.

11. Yron Mex1y BekTopamMu @ :9f —4T +5l2 u 6 = 2? + 2] — ZE
A) 60°;
B) 30°;



C) 00;
D) 45°
£) 90°.

12. Haitra dt
A) 5t

B) 5

o t’

D)t

E) 1.

o —2x2 4 x+1

13.Hpe,uen||m o =
x>1 3+ X —4X

A) —;

4

B) 00;

C)0;

D) 1,

E) —.
)7

In x
14. IlpousBoaHast Gpyskimu Y = ——:

, 1-Inx
AY =——7—;
X
, 1+1Inx
X2
, Inx-1
X2
,Inx
D) y'=—"7
X
!
E)Y = —
2X
15. OnpenenuTs KpUTHICCKHE TOUKK A1 GyHKkiuy Y = 1
+ X

2 .

A)Omnl;
B)-1u2;




C) 2;
D)-1ul;
E) He cymecTByIOT.

3xy

16. Yactnas npoussoauas pyukuun Z = €
A 7, =3xy eV,

r_ 3Xy .
B) Z, =Xy-€ ;

o)z, =3x-e3Y;

X

D)z, =3-e3Y,;

X

E) 2, =3y-e¥Y.

17. IInomans KpUBOIMHEHHON TpaNlelUH SIBJIAETCS TEOMETPUUECKUM CMBICTIOM:

A) Ipon3BoAHOM;
B) nuddepenipana;
C) npupameHust QyHKIHH;
D) ompenenénroro uHTETpana;
E) gacTHOI TpOM3BOTHOM.
7
18. Unrerpan I —de =
o COS™ X
A) 2r;
B) «;
C) x;
D) 1;
E) 0.

19. 3Hakouepenyromuics pasa

lima
> e On

a1>a2>a3>"°>a -

n

A) npusHak Komm;

B) npusnak Jlanambepa;

C) npu3HaK CpaBHECHHS,

D) npusnak Jle#tOnmma;

E) HeoOxomuMoe yciioBre CXOUMOCTH.

o0

n
20. ITo npusnaky Jlanambepa y psiia n=13 npenen

s
A) 3
B) 0;
C) ®©;

mo X:

al_a2 +a3_a4 +"'+(_1)n+1an +---

=0

|imun_+1:
n—oo un

CXOJHUTCA, €CIIN



o | w

N
w |+~

Kontponupyemsbie komnerennnu: OITK-1.
Oyenxa komnemenyutl OCyWecmeaisiemcs 8 Coomsemcmauu ¢ maoauyeil 4.

KoMmieKT KOHTPOJIbHBIX 3aaHUI

IIepBbIii cemecTp

Tema 1. Matpuubl u onpenenurenu. Pemenue cucreM JIMHEHHBIX alredpanvyeckux ypaBHEHUH.

Bapuanr 1

1. Haiigure marpuny S=(2A+C)*M, ecnu

5 2 -1 2 -3 1 0-1
A=13 0 4% c=13 2 0 M=|3-2
8 -1 2 102 01 16

2 -2 5 1

30 2 1

2. BwuuciuTh onpenaenuTeNb
2 -3 4
4 1 -2

3. Pemmts MmaTpuuHoe ypaBHeHHEe AX=B

2 5 3 14 7 13
-4 1 3| X=|-4 -5 3
2 1 -3 8§ 1 -3

4. PemuTh CUCTEMY JIMHEWHBIX alreOpandeckux ypaBHEHUH:
a) metonom Kpamepa; 6) meromgom ["aycca

2x-3y+z=-11
4x-2y+3z=-14
6x—y—-52=23

5. Haiitu oO1miee 1 0JTHO YaCTHOE PEIICHUE CUCTEMBI:
X+3y—-2z=4
2X—4y+52=7
4x+2y+1z=15



Bapuanr 2

1. Haiigute matpuity S=D*(C-2A), eciu

2 -13 2 1 0
A=[-3 1 5[ c_|_1 2 4} D:£—22135J

1 0 -1 0 -3 5 —9o—
2 1 -3 4
3 5 -2 1

2. Bpruuciuth onpenaenuTenb

0 -4 2 -1
3 2 1 -1

3. Pemuts MaTpuuHOe ypaBHeHHue AX=B

2 3 4 15 1 10
0 5 -1X=3 6 -1
3 4 2 14 5 11

4. PemmuTh CUCTEMY JIMHEHHBIX ajIreOpanuecKuX ypaBHCHHN:
a) metogoM Kpamepa; 6) meromgom ["aycca

4x+y-52=-14
3X+2y-2=3
2x—-2y+3z2=10

5. Haiitu oOuiee 1 01HO YaCTHOE PEILIEHNE CUCTEMBI:
3x+4y—-2z2=9
X+3y+2z=2
X—2y—6z=5

Bapuanr 3

1. Haiiaute matpuiy S=(A+2C)*K, eciu

2 -3 -1 1 4 1 32
A=l3 1 5§ c=|-1 -2 1| K=|10
1 o2 3 2 2 4-3

2 3 0 -1

35 1 -4

2. BBI‘II/ICJ'II/ITB OHpeI[eJ'II/ITCJ'IB
2 1 -1 -3
3 4 -2 2

3. Pemuts MaTpuuHoe ypaBHeHue AX=B



-2 0 3 -2
2 4 |X=/14 16 3
-5 -11 -8 -6

4, PemuTh cCHCTEMY JIMHEHHBIX alreOpandecKux ypaBHEHUM:
a) meronoMm Kpamepa; 6) metomom ["aycca

3X—-y+3z=-4
2x+2y+3z=-11
3X+5y+z=-10

5. Haiitu o0miee 1 01HO YaCTHOE PELICHUE CHCTEMBI:
2X—-6y-3z=-2
3Xx-2y-z=2
4X+2y+2=6

Bapuanr 4

1. Haiinure matpuny S=C*(A-3M), eciu

-2 1 1 0 -3 1-2
A=1'2 3 § Cc=| 4 -2 -1 M=|-45
1 -6 5 1 2 0 -3

3 4 -21

-1 2 5

2. BwuuciuTh onpenaenuTeNb » 0 3

1 -5 3 2

3. Pemmts MmaTpuuHoe ypaBHeHHEe AX=B

1 2 3 0 -1 3
1 2 1X=|2 1 3
2 3 2 3 1 5
4. PemuTh CUCTEMY JIMHEWHBIX aNreOpandeckux ypaBHEHUH:
a) metosom Kpamepa; 6) meromgom ["aycca

4x+y-3z=-1
2x+y-5z=-19
4x-3y-3z=7

5. Haiitu oO1miee 1 0JTHO YaCTHOE PEIICHUE CUCTEMBI:
3X+2y+4z=1
2x+y-5z=8
4x+3y+13z=-6
Bapuant 5

1. Haiigure matpuity S=(B+3C)*D, eciu



~73
341
B:£ j; 2-11) p_
i C . D=| 1-2
1 =50 [345

2 -3
1 1 2 -1
4 0 1 -3
2. Bpruuciuth onpenenuTenb
1 -3 4 1
2 3 1 -2

3. Pemmts maTpuunoe ypaBHeHne XA=B

2 3 -1\ (7 4 0
X| 4 -2 0l=|3 14 -2
-3 5 1) (-4 5 3

4. Pemuth CUCTEMY JIMHEWHBIX aNreOpandeckux ypaBHEHUH:
a) metosioM Kpamepa; 6) meromgom ["aycca

3x-3y+4z=8

2X-5y+2z=-5

6x+y—z=19

5. Haiitu o01iee 1 0THO YaCTHOE PEIICHUE CHCTEMBI:
3x+4y+3z2=10
SXx—-2y+z=4
X+10y+5z =16

Bapmuanr 6

1. Haiiaute marpuny S=2(D-C)*B, eciu

1 -3 2 0 2 1 1-2
D=0 1 1k c=|-6 4 2| B=|45
-6 1 4 1 3 -2 5_5

3 3 2 1

5 1 2

2. BBILH/ICJ'H/ITB OHpCI[eHI/ITeHB
0 -3 4 -1
-2 1 -2 1

3. Pemmts MmaTpuuHoe ypaBHeHHEe XA=B
1 2 -3 -2 6 2

X|5 -4 -1|=| 6 -2 -4
-3 2 3) (-6 10 -2

4. PemuTh cUCTEMY JIMHCHHBIX aNreOpandecKuX ypaBHECHUMN:



a) metogoMm Kpamepa; 6) meronom ["aycca
4x+y-52=9
X+2y-2=12
2x—-2y+3z2=5

5. Haiitu oO1miee penieHrne CUCTEMbI M PYHIAMEHTAILHYIO CHCTEMY PEIICHHIA:
3x+2y+4z=0
2x+y-52=0
4x+3y+13z=0

Bapuant 7
1. Haiigure matpuity S=C*(2A-B), eciu

4 1 1 3 1 -22
A=I=3 0 % Cc=l4 -2 2| B=|1-5
20 4 0 -2 76

1 5 -31

2. BpuuciuTh onpenenuTens L -1 32

2 0 4 5

2 -3 3 1

3. Pemuts MaTpuuHOe ypaBHeHUuEe XA=B

2 4 -1 -1 20 2
X|-3 5 1|=-4 3 -1
1 2 2 -2 29 2

4. PemuTh cCUCTEMY JIMHEWHBIX alreOpandeckux ypaBHEHUN:
a) metogoM Kpamepa; 6) meronom ["aycca

4x+y-3z=0

2X+y-52=-8

4x-3y—-3z=-20

5. Haiitu oOuiee pemienne CUCTEMbI M PYHIaMEHTAbHYIO CHCTEMY PEIIeHUIA:
2x—-6y—-3z2=0
3x-2y-z=0
4x+2y+2=0

Bapuanr 8

1. Haiiaute matpuiy S=(2B-C)*A, eciu
1 3 1

- : -31-4 -1-22
A=| 2 -4 2} g_ C_
-2 0 -5 2 5-2 0 5-3



1 2 -4 -2

6 -3 1
2. Bpruuciute onpenaenuTenb o 2 a4
1 -1 2 3

3. Pemuth MaTpuuHoe ypaBHeHue AX=B

-1 7 1
0[|X=|7 2
-1 3 -1

4, PemuTh cCHCTEMY JIMHEHHBIX alreOpandecKux ypaBHECHUM:
a) metosom Kpamepa; 6) meromgom ["aycca

2X—-3y+z2=-3
4x-2y+3z2=4
6Xx—-y—-2z=25

5. Haiitu oOmiee penienne cuctemMsl  (pyHIaMEHTAIBHYIO CHCTEMY PELICHUN:
3x+4y-2z2=0

X+3y+2z2=0

X—2y—-6z=0

Bapuanr 9

1. Haiiaute matpuiy S=M*(2A+C), eciu

-2 6 -4 4 3 0-1
A=l 1 2 v M= 0 4 1 C=|45
3 -1 2 -2 -5 14
2 2 3 =2
-5 1 -1
2. BwuauciuTh onpeaenuTeNb 121
3 -1 0

3. Pemmts maTpuuHOe ypaBHeHHE XA=B

3 2 -1 4 10 10
X2 2 0|={1 4 5
-1 1 3

4. PemuTh CUCTEMY JIMHEWHBIX aNreOpandeckux ypaBHEHUH:
a) metosom Kpamepa; 6) meromgom ["aycca

3x-y+3z=12

2X+2y+3z2=2

3x+5y+z=-10



5. Haiitu oOmiee u 0THO YaCTHOE PEIICHUE CHCTEMBI:
3x+4y+3z=10
5X-2y+z=4
Xx+10y +5z =16

Bapuant 10

1. Haiingute matpuity S=B*(A+3C), eciu

-5 2 1 1 -1 4 -3
A=l -2 § B=| 4 7 -5 C=|-10
> 3 32 4 5 4
2 1 0 -1
-1 3 4 3
2. Bwruauciuth onpenenuTenb 12 4
2 2 5 1

3. Pemmts maTpuunoe ypaBHeHHEe XA=B

1 -3 4 7 -3 14
X{2 3 1|=/8 -3 3
3 1 0

4. PemuTh CUCTEMY JIMHEWHBIX aNreOpandeckux ypaBHEHUH:
a) metogom Kpamepa; 0) meromom ["aycca

3x—-3y+4z=-13

2X—-5y+2z=-9

6x+y—-z=17

5. Haiitu oOuiee pemienne cuCTeMbl M PyHIaMEHTABHYIO CUCTEMY PEIICHUN:
X+3y-2z=0
2X—4y+52=0
4x+2y+z=0

Tema 2. DiIeMEHTHI MaTpHU4YHOI'0 aHajin3a. Anamutudeckas TCOMCETpU.

Bapmuanr 1

1. Tans BEKTOPBI 4 = {1;1; -1}, b = {2;3; -1}, ¢ = {—3;2; 3}, ¥ = {0;6; 1}. lokazaTs, 4TO
BEKTOpHI @, b, C oOpa3yror 0Oazuc B mpocTpaHcTBe. HaiiTm xoopmuHaThl BEKTOpa X B ITOM
Oasmuce.

2. Jlanbl KoopauHaTHI BepiiuH Tetpadapa ABCD. Haiitu:
a) ruromaab ocHoBanus ABC



0) ypaBHEHHUE BBICOTHI TeTpadipa DK

B) ypaBHEHHE MPSIMOM, TTpoxosIiei uepe3 Touky C napauiensHo BeicoTe DK

r) paccrosinue ot Touku C no rpanu ABD

1) YpaBHEHHE ITIOCKOCTH, Mpoxosiiei yepe3 Touku B u C nepnenaukynsapro miockoctu ABC
e) nuHy pedpa BD

k) 00BeM TeTpasapa ABCD

3) BEJIMYMHY IJIOCKOT0 yria rnpu BepimuHe C mnockoctu BCD

1) BeNMYMHY yria mexay peopom CD u mmockocTtsio ocHoBanus ABC
A(1,1,1); B(2,2,2); C(2,3,4); D(2,4,7)

Bapuant 2

1. lansl BEKTOPbI 4 = {3;-3;1}, b ={1;1;2}, ¢ = {2; —1; 4}, ¥ = {6; —3; 7}. JlokaszaTp, 4TO
BEKTOpHI @, b, ¢ oOpa3yror 0Oazuc B mpoctpancTBe. HaiiTm xoopauHaThl BEKTOpa X B 3TOM
Oasuce.

2. Jlanwl koopaAuHATHI BepiiuH TeTpasapa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHeHHUE BbICOTHI TeTpadapa DK

B) YpaBHEHHE MPsIMOH, poxoasmei yepe3 Touky C napamiensHo Beicote DK
r) paccrosiaue ot Touku C o rpanu ABD

1) YpaBHEHHE TUIOCKOCTH, Ipoxosnieit uepe3 Touku B u C neprnenaukynspHo miockocta ABC
e) nuny pebpa BD

x) 00BeM TeTpasdipa ABCD

3) BEJIMYMHY IJIOCKOTro yria npu BepiuHe C minockoctu BCD

W) BeIMYUHY yriia Mmexay pedpom CD u mmockoctsio ocHoBanust ABC
A(1,2,3); B(2,3,1); C(2,4,6); D(4,7,6)

Bapuanr 3

1. Jlansr Bextopsl @ = {1,—1,2} u b = {2,—2,1}. Haiitu npoexmmto ¢=3a+b Ha HampapieHHe
BeKkTOpa b.

2. Jlanbl KoOopauHaTHI BepinH Tetpadapa ABCD. Haiitu:

a) ruroniaab ocHoBanus ABC

0) ypaBHeHHE BBICOTHI TeTpadapa DK

B) YpaBHEHHE MPsIMOH, mpoxoaseil yepe3 Touky C napamiensHo Beicote DK

r) pacctosiaue ot Touku C o rpann ABD

1) ypaBHEHHE TUIOCKOCTH, ITpoxoasiei yepe3 Touku B u C neprnenaukynspHo miockoctu ABC
e) nnuHy pebpa BD

x) o0beM TeTpasipa ABCD

3) BEeIMUMHY TJI0CKOTO yria rnpu BepmuHe C mrockoctn BCD

W) BeJIMYUHY yria mexay pedpom CD u minockoctsio ocHoBanust ABC

A(0,0,0); B(-1,4,7); C(0,2,8); D(1,-2,-1)

Bapmuanr 4



1. Mausl BekTOpBI 4 = {1,-1;-2}, b ={2;1;3}, ¢ = {3;1; -1}, ¥ = {6; 1; 0}. okazarh, 4O
BEKTOPHI @, b, € oOpasyroT 0a3uc B IpocTpaHcTBe. HalTh KOOpAMHATHI BEKTOPAa X B DTOM
Oasuce.

2. Jlanbl KoopauHaTh BepiuuH Terpadapa ABCD. Haiitu:

a) ruroniaap ocHoBanus ABC

0) ypaBHEHUE BbICOTHI TeTpasapa DK

B) ypaBHEHHE MPSIMOM, ITpoxosIiei uepe3 Touky C napauiensHo BeicoTe DK
r) pacctosinue ot Touku C no rpanu ABD

1) YpaBHEHHE ITIOCKOCTH, Mpoxo el yepe3 Touku B u C nepnenaukynsapuo miockoctu ABC
e) nuHy pedpa BD

k) o0BeM TeTpasapa ABCD

3) BEJIMYMHY IJI0CKOT0 yria rnpu BepmuHe C mnockoctu BCD

1) BeNMYHHY yria Mexay pedopom CD u miockocTsio ocHoBanust ABC
A(0,1,-1); B(1,2,-2); C(1,0,0); D(-1,2,0)

Bapmuanrt 5

1. Jlausl Bextopsl @ = {1;1; =3}, b = {3;3; -2}, ¢ = {—2; —4;1}, ¥ = {2;0; —4}. Jloka3ats,
4TO BEKTOPHI @, b, € 00pasyroT 0a3uc B mpocTpaHcTBe. HaliT KOOpIMHATEI BEKTOpA X B 9TOM
Oasuce.

2. Jlanbl KoopauHaTHI BepiuH Tetpadapa ABCD. Haiitu:

a) ruroniaab ocHoBanus ABC

0) ypaBHeHHUE BBICOTHI TeTpadaipa DK

B) YpaBHEHHeE MpsIMOH, mpoxoasueil yepe3 Touky C napamiensHo Beicote DK
r) pacctosinue ot Touku C o rpanu ABD

1) ypaBHEHHE TUIOCKOCTH, ITpoxoasiei yepe3 Touku B u C neprnenaukynspHo miockoctd ABC
e) ninuny pebpa BD

x) o0BeM Tetpadipa ABCD

3) BeJIMYHHY ILTOCKOTo yria nmpu BepmmHe C miockoctu BCD

M) BeIMUYUHY yria Mexay peopom CD u minockoctsio ocHoBanust ABC
A(7,2,4); B(7,-1,-2); C(3,3,1); D(-4,2,1)

Bapuanr 6
1. TIpy KakuxX 3HAUEHHAX @ U B BeKTOpHI a=-21+3]+ak u b=L1-6]+2k xonmueapHbI1?

2. Jlanbl KoOpauHATHI BepinH Tetpadapa ABCD. Haiitu:

a) ruroniaab ocHoBanus ABC

0) ypaBHeHHE BBICOTHI TeTpadapa DK

B) YpaBHEHHE MpsIMOH, mpoxoasueil yepe3 Touky C napamiensHo Beicote DK

r) pacctosiaue ot Touku C o rpann ABD

1) ypaBHEHHE TUIOCKOCTH, ITpoxoasiei yepe3 Touku B u C neprnenaukynspHo miockoctu ABC
e) nnuHy pebpa BD

x) 00BbeM TeTpasripa ABCD

3) BETMYUHY IJTOCKOTO yria mpu Bepmmunae C miockoctu BCD

W) BeIMUYUHY yria mexay peopom CD u minockoctsio ocHoBanust ABC

A(0,0,0); B(1,1,1); C(1,2,3); D(1,3,6)



Bapuant 7

1. Jlausl BEKTOPbI 4 = {1;,-1;4}, b ={2;-2;3}, ¢ = {1;4; -2}, x = {4;1;5}. JlokasaTs, 4TO
BEKTOpHl @, b, ¢ oOpa3yror Oazuc B mpoctpancTBe. HaiiTm xoopauHaThl BeKTOpa X B 3TOM
Oasuce.

2. Jlanwl koopauHATHI BepiiuH TeTpadapa ABCD. Haiitu:

a) mioniaab ocHoBanus ABC

0) ypaBHeHHE BBICOTHI TeTpadapa DK

B) YpaBHEHHE MPsIMOH, mpoxoasmeil yepe3 Touky C mapamiensHo Beicote DK
r) paccrosiaue ot Touku C o rpanu ABD

1) YpaBHEHHE TUIOCKOCTH, Mpoxosmieit uepe3 Touku B u C neprnenaukynspHo miockoctu ABC
e) nuny pebpa BD

x) 00beM TeTpasripa ABCD

3) BeIMUMHY IJI0CcKOro yria npu BepmuHe C miockoctu BCD

W) BeIMYUHY yria Mmexay peopom CD u mnockoctsio ocHoBanus ABC
A(0,0,0); B(1,2,3); C(1,1,-2); D(3,5,3)

Bapuanr 8

1. JlaHb! BEeKTOpBI 4 = {1;,-2;2}, b ={3;1; -1}, ¢ = {4; —1; 2}, ¥ = {8; —2; 3}. lokaszarb, 4TO
BEKTOPBl @, b, ¢ o0Opa3yloT 0a3uc B MpoOCTpaHCcTBe. HailTh KOOpAMHATHI BEKTOpa X B 3TOM
Oazuce.

2. Jlanbl KOoOpMHATHI BepiIrH TeTpadapa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHEHUE BBICOTHI TeTpadipa DK

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

1) YpaBHEHHE TUIOCKOCTH, Ipoxosmieit uepe3 Touku B u C neprenaukynspHo miockocta ABC
e) uHy pebpa BD

x) 00BeM TeTpadipa ABCD

3) BEJIMYMHY IJIOCKOTro yria npu BepiuHe C minockoctu BCD

M) BeIMUYUHY yriia Mmexay peopom CD u mmockocTsio ocHoBanust ABC
A(0,1,2); B(1,2,3); C(1,3,5); D(1,4,8)

Bapuanr 9

1. Jlab! BEKTOpHI @ = {3;-1;2}, b =1{4;3;1}, ¢ = {-2;2;0}, ¥ = {5;4;3}. Jlokasarp, 4TO
BEKTOPBl @, b, ¢ o0Opa3yloT 0a3uc B MpOCTpaHCTBe. HallTh KOOpAMHATHI BEKTOpa X B 3TOM
Oasuce.

2. Jlanbl KoOopauHaTHI BepiiuH TeTpadapa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHEHHUE BBICOTHI TeTpa’ipa DK

B) ypaBHEHHE MPSIMOM, TTpoxoAsIiei uepe3 Touky C mapamiensHo BeicoTe DK

r) pacctosinue ot Touku C no rpanu ABD

1) YpaBHEHHE ITIOCKOCTH, Mpoxosiiei yepe3 Touku B u C nepnenaukynsapro miockoctu ABC
e) unHy pedpa BD



x) 00beM TeTpasripa ABCD
3) BEJIMYUHY ITOCKOTO yria npu Bepmmnae C miockoctu BCD
M) BeIMYUHY yria mexay peopom CD u mnockoctsio ocHoBanust ABC

A(llll-l)l B(2|312)1 C(2!21-3)1 D(4’612)
Bapuant 10

1. lansl BEKTOPbI 4 = {4;2;1}, b = {-3;-1;2}, ¢ = {2;2; -1}, ¥ = {3; 3; 2}. lokasatsb, 4TO
BEKTOpHl @, b, ¢ oOpa3yror Oazuc B mpoctpancTBe. HaiiTm xoopauHaThl BeKTOpa X B 3TOM
Oasuce.

2. Jlanwl koopauHATHI BepiiuH TeTpadapa ABCD. Haiitu:

a) rioniaab ocHoBanus ABC

0) ypaBHEHHUE BbICOTHI TeTpadapa DK

B) YpaBHEHHE MPSIMOH, poxoaseit yepe3 Touky C mapamiensHo Beicote DK

r) paccrosiaue ot Touku C o rpanun ABD

1) YpaBHEHHE TUIOCKOCTH, Ipoxo et uepe3 Touku B u C neprnenaukynspHo miockoctu ABC
e) nuny pebpa BD

x) 00BeM TeTpasdipa ABCD

3) BeIMUUHY IJI0cKOro yria npu BepmuHe C miockoctu BCD

M) BeIMYUHY yria Mexay peopom CD u mnockoctsio ocHoBanust ABC

A(1,-1,0); B(0,3,7); C(1,1,8); D(2,-3,-1)
Bropoii cemecTp

Tema 1. [Ipenen u HenpepbIBHOCTH (DYHKIMH.

Bapuanr 1
|.  Haiitu npenensr:

. V1+x2 . Vx%2-3-1
1. lim—— 4, lim———

x—1 2x x—-2 X—2

. 6x%+2x . x?
2. lim 5.

x—00 3x%2+1 x—0 1—cosx
3. lim x2-7x412 x2+1
" x>4x3-2x2-9x+4 6. lim (E) *

x—00 \X—1

Il.  Omnpenenure nopsaaok 6ecKOHEYHO Masioi npu X—0 OTHOCUTENBHO X: Y = ln(l +

Jx2tgx)
I1l.  HccnenoBaTh Ha HENIPEPHIBHOCTD:
x—1, ecimx <0
I
tgx, ecin 0 <x <—
y=4" 3
/[

k\/g, ecJiu x > 3



Bapuant 2

Haiitu npenensl:

. 3x+1
1. llm3—
x-2 ,xsing

2
. Xx“—8x+15
2. lim———
x—3 x3-27
8x3+3x2-1
m—
X—00 2x%+25
Vx2-12-2

4., lim ———
x—4 Vx2-7-3

3.

1-cos3 x

x—0 sin?x

6. lim (Zx_l)x+2

x—o0 \2x+3

Onpenenure MOPsAI0K OECKOHEYHO Mayioi pu X—0 OTHOCUTENBHO X: ¥ = 1 — cos 2x

HccnenoBath Ha HEMPEPHIBHOCT:
Ifx2+1, eciix < 0

T

sinx, ecnn0 < x < —

y=4 2
T

1, ecimx > —
2

Bapuant 3

Haittu nipenensr:

1 i Vxz+1
' x—1 4x+2
4 3
. XT+2x°+x—4
2. lim——————
x—1 Xx2—4x+3
3
. x°+2x-3
3. lim

x—00 2x3—-4x2+12

. 1-Vx2%2-3
4, lim——

xo2 X2%2-4

. tgx—sinx
5. lim 2222

x>0 X2sinx

6. lim (3x+4)2x_1

x—oo \3x—1

Omnpenenurte MopsAa0K 6eCKOHEYHO Maoi mpu X—0 OTHOCUTENBHO X: ¥ = 1 — cos 3x

HccnenoBaTh Ha HEMPEPHIBHOCTS:
x+3 ecnx<0

y=4cos x, eoiu0<x<m
-1, ectux >m

Bapmuanr 4

Haiitu npenensl:

. 1+cosg
1. lim—=
x-2 tgr
2 x3+4x?%-5
T x—o12x*+x3-3
. Vit+x—V1—x
3. llm _—
x—0 X

4 7x2+4x—-1
) X—00 8x2+2x+1
5 1—cos4x
" x50 1-cos8x
x2-1
. x+3\ 3x
6. lim (%)

Ormpeienute MOPSIOK GECKOHEYHO Masoi mpu X—0 OTHOCHTENBHO X: Y = VX2 + 1 —1

HWccnenoBaTh Ha HEMPEPHIBHOCTh:
x—1, ecinx <0

y=4x*+3x—-1, ecu0<x<1
2, ectux >1



Haiitu npenensl:

2. lim

3.

x—oo 2x+3

4. limYX=8t
" x>3Vx2-5-2

Onpenenure nMopsa0K 6€CKOHEUHO Mayion Mpu X—0 OTHOCHTENBHO X: Yy = 1 — cos x

HccnenoBath Ha HEMPEPHIBHOCTD:
x—1, ecinx <0
y=1{x? ecmn0<x<1
1, ecinx >1

Haittu ipenensi:

. X+sinx
1. lim=—==
x—% 1-tgex
. 3x*-x3-40
2. lim=—"——
x—-2 x“—4
2
. x“+3x—1
3. lim ———

x—o00 2x3+x2-2

Omnpenenure mopsaa0k 6eCKOHEYHO Maloil mpu X—(0 OTHOCHTENBHO X: Y = COS X —

cos? x
HccnenoBath Ha HEMPEPHIBHOCTH:
—x, ecnx <0
y=1{x? ecmn0<x<1
3, eciux =1

Haiitu npenensl:

. Vx2+1+sinmx
1. lim—————
x—1 3th
2 x%-4
" x52 x2-3x+2
. 3x%-4x+2
3. lim

x—00 6X%2+2x—4

Omnpenenure nopsI0K 6eckOHEYHO Masoi mpu Xx—0 oTHOCUTENBHO X: Y = 1 — cos 2x +

tg? x
HccneoBaTh Ha HEMPEPLIBHOCTD:

Bapuanr S

BapuanT 6

Bapuanr 7

5.

6.

6.

cos x—cos3 x

x—0 Xsin2x

. x+2\2%¥"1
lim (—
x—oo \x+1

lim =%
x—-21-Vx—-1
x2 sin 4x

x—0 tgx—sinx

. 2x+3)3%+1
lim

x—oo \2x+1

lim y——2
x-1 3\/26+x—3
. 1+xsinx—cos2x
lim———

x—0 sin2 x

1—x2? 5x2+41
lim ( 2)
x—oo \2—X




0, eciux <0

(
| s
_4sinx, ecn0 < x < =
Yy = 2

o !
, eCJII/IX'_2

Bapuanr 8

Haittu nipenensi:
. cos2x+1
1. lim

T
x—0 ctg(g+x)+1
3 2
. X°+3x“+2x—-6
2. lim———
x—1 5x%2+42x-7

. x3
3. lim ( )
x—o00 \5x2+1

o X
Onpenenure NopsaaoK OECKOHEUHO Maslol pu X—(0 OTHOCUTENBHO X: ¥ = X sin >

HccnenoBath Ha HENPEPHIBHOCTD:
I{ 1, eciux <0

T
_Jcosx, ecmn0 <x <=
y= 2

1+ x, eCmeZE

| .
l

Bapuant 9

Haiitu npenenst:

. x+1
1. llmw
x-11t8 -
4 3
. XF=2x"+x—-2
2. lim 2
x—--—1 X7 =X
3 2
. x°—=2x“-1
3. lim
x—00 X2—2x+3
. Vx2+3-2
4. lim

x-1 x2-1

v 3
Onpeznenute NopsAA0K OECKOHEUYHO MaJIOi MpH X—(0 OTHOCUTENBHO X: Y = ln(l + \/xz)

HccneoBaTh Ha HETIPEPLIBHOCT!
x, eciux <0
y ={cosx?, ectu0<x<m
3—x, ecilUX>T

Bapuanr 10
Haittu nipenensr:
1 1 1+COS%
. lim————
x—1 arctg(v/3x)
2
. x2—4
2. lim —/——
x—>—22x°—=3x+10
x2+1-x
3. lim ——
xaa>%x3+2+1

o

. 2—Vx-1
lim ——
X—>5 x2-25

1—cos 3x

x>0 xtg2x

x+1 x+4
im (22)
x—co \X+2

li (cos2x—1)x

x>0 sin3x
1

lim (1 + g)a

x—0

lnl\/x2+3—2
x—1Vx%2+8-3
cos4x—-1
m-——
x—0 tg22x
x3+1

. x%+2\ «x
lim (=
x—o0 \x“+4




Il.  Omnpenenure nopsaaok OECKOHEUHO Maioi nmpu X—0 OTHOCUTENBHO X: Yy = X Sin 3x
I1l.  UccnenoBaTh Ha HEMPEPHIBHOCTH:
0, ecinx <0

(
| T
QZSinx, e <x<—
y= 2
L T+ 4 >77.'
5 , eCJIv X 5

Tema 2. ludpepeHnmnanbHOE UCUUCIICHHE.

Bapuanr 1
1. Haiitu npon3BoaHbIC (PYHKITHIA:
a) X*-Inx
6) X Le
X+1

B) arctg\/;—\/;
r) (3" —cos? 2x)
) xsiny—ycosx=0
y =2sint
€
X =3cost

2. IToctpouts rpaduk GyHKIUU
X

4+

y:

Bapuant 2

1. Haiitu npon3BoaHbIE PYHKITHIA:

ax
a)

In x
6) cos(x*)

B) arcsin x++/1—x*
r) (29 +In(1+x?))*
m) ysinx+cos(Xx—Yy)=cosy

y=¢
© {x:lnt

2. Tloctpouts rpaduk GpyHKIUN

y_(x_ﬂjz
x-1

Bapuanr 3
1. Haiitu npon3BoaHbIE (YHKITHIA:



0) arcsin 1
X

2x+1
2x-1
r) (3* +sin®3x)?
n) sinx—arctg(xy) =0

{yzlnt
e) .
X=sInt

2. IlocTpouts rpaduk GyHKIUU
X

(x-1)°

B) arctg

y:

1. Haiitu npon3BoaHbIC (YHKITHIA:

a) J(1-x)?

6) (esinx _1)2

B) (49 +/x)°

r) arcsiny1-4x?

o) xy+Iny—-2Inx=0
y =cos’t

e )
X =2sint

2. IToctpouts rpaduk GyHKIUU
~x°+16
X

1. Haiitu npon3BoaHbIE PYHKITHIA:

a) tg3x
6) e—cosSx

B) In(arcsin ij
Jx
F) (4arcsin2x_m)3
1) (X+y)* = (x-2y)’=0
y =arcsint
° {x=arccost

2. IlocTpouts rpaduk GyHKIUU

Bapuant 4

Bapuanr 5



1. Haiiti npousBoaHbIE (YHKIIUA:

1-x
a) 21+x

6) 2x—-3

VX% +4x

B) In(sin 6x)

F) (3ar0192x _ In(1+ X2))4

1) cos(xy) =§

e) y:%

X =g

2. IlocTpouts rpadux GyHKIUH
3
X

Y 2x+1)?

1. Haiitu npousBoaHbIe (HYHKIINIM:

sin 3x
a)
3C0s5x
6) earctg«/ﬁ
B) tg(Invx)
r) (2*" +arccos x)*
1) cos(x—y)—2x+2y=0

{y:sint
e)
X =tgt

2. IToctpouts rpaduk GyHKIUU
y= 2x-1
(x-1)*

1. Haiiti npousBoaHbIe (YHKIIMA:

6) In(ctg4x)
B) (5t92x _X2)3

r) arctg®+/2x -1

Bapuant 6

Bapuant 7

BapuanT 8



n) e —x*—e’ =0
X=t*+1

©)
y=2t°-1

2. IToctpouts rpaduk GyHKIUN

1. Haiiti npousBoaHbIE (YHKIIHA:

3x-8

Q) ——
Jx?+3x-8

2tgx
COS X
B) earcsin 1-x
r) (2°°% +sin? x)?

) e =sin y
X

ot —t
0 {y_e +e

x=e' —g™

2. Iloctpouts rpadpuk GyHKIMH

y_(x+2j2
x-1

1. Haiitu npousBoaHbIe (YHKIINIM:

a) tg(x+%)

1
6) x’e *
B) X-arctg®x
r) (3% +In xsin x)*
o) ylnx—xIlny=x+y
y = 2cost
{x=3003t

2. IToctpouts rpaduk GyHKIUU
2

X2+ x+1

Tema 3. MIHTerpanbHOE UCUUCTICHUE.

Bapuant 9

BapuanT 10



HaiiTu HeonpeeeHHbIE HHTETPaIbI.

L _[ x2dx

Va-x

2. J‘zx;ldx
X“+Xx+1

3. _[xz cos 3xdx
(" +1)e
4, | ——dx
_[ e2x _ 4

5, Icos“ x-sin® xdx

Haiitn HeonpeaeleHHbIE HHTETPaIbL.

1. Ie“‘“zX -sin 2xdx

2. .[cos(ln x)dx

3. [ 2 dx
IX°+4x+1

4, jsin X -sin 5xdx

5 I dx
7 (arcsin x)® - \1— X2

Haiitu HCOMPCACIICHHLIC HHTCTPAJIbI.

1. '[coss X~/sin xdx

2. jlnz de

\/X_3

3-I 2x-1

3 a2 X
3X°—=3x+2

4, jctg33xdx

Bapuanr 1

Bapuanr 2

Bapmuanr 3



2 arctg2x

dx

> -[1+ Ax?

Haiitn HeonpeaeleHHbIE HHTETPaIbL.

1 ,[ sin xdx

\JCos? X +2

Z.J Xx+1

o ar o &
2X°—=3X+2

3. '[x-lnz xdx
MXx=1+1

5 J dx
xa/1—1In? x

Haiitu HCOMPCACIICHHLIC HHTCTPAJIbI.

e*dx
L Jex+e’X

Z-I X+3 dx

X2 +2x+4

3. Isin(ln x)dx
4. [tg22d
Jt® 5 ox

4

5, [—9X

— ax
cos” X

Haiitu HCEOMPCACIICHHLIC HHTCTPAJIbI.

3x-1
1. | ————
-[sz +2x+1

2. sz 31+ xdx

3. IXZ sin 5xdx

Bapuanr 4

Bapuanr 5

Bapuanr 6



4 J~ dx
" J 2sin X+ cos X +2

5. '[sin7 xdx

Haiitu HeonpeaeleHHbIE HHTETPaJIbL.

23arctg 2x

1+4x°

1. I dx

2J-3 2xx

3. I(xz ~1)-e7*dx

4, _[sin3 X - €0s? Xdx

tg2x
5. dx
J-cos2 2X

Haiitu HCEOMPCACIICHHLIC HHTCTPAJIbI.

J-In x+3
xIn x

3X+2
2. - =
Ix2+5x+7

3. jezx cos 4xdx

2
4. I#dx
e +4e2 +1

5. J'sin“ldx
2

Haiitn Heonpe)leneHHHe HMHTETPAJIbI.

dx

1.
I\/(l x?)-arcsin x

Bapuanr 7

Bapuanr 8

Bapuant 9



2. J‘(x2+1)'3xdx

3. | X+3 4y

X2 —2x+2

dx
4 [
Sin X +Cos X

5 J-sin()l(n X) dx

Bapuant 10
Haiitu HeonpeeneHHbIE HHTETPAIbL.

3,
X

Z.J 5x+4 dx

x? —2x+5
3. J'xze?dx

4, _[sinz X - €0S 2xdx

. J. COS(XJ

X2

dx
Tperui cemectp

Tema 1. [luddepennmansHoe ucuucieHne GyHKIMU HECKOIbKUX MEPEMEHHBIX.

Bapmuanr 1

x—y?

1. Haiitu nonusiii quddepennnan yHKIUA Z = COS

x2-y'
2. Jna pynkiun z = uS™Y, roe u = arccos./xy, v = arcsin(x — y), HaliTu yacTHbIC
npowsBoHbIe 2 1 2
p A ox 9y’

7,
6,97
Haiitu ctanimoHapHbIe TOYKH U UCCIIEIOBATh HA SKCTPEMYM () YHKITHIO

z=—x*+xy—y?*—9y+6x—35

3. Boruucnute npubamkeHHo arctg



Bapuanr 2

Haiitn nonnsii quddepenunan ynxmuu z = (5x%y — y3 + 7)3.

2 x o 0z
Hns pyskuuu z = 3% arctgv, tie u = " U = XY, HAUTHU YaCTHbIEC IPOU3BOJHBIEC —— U

ox
0z
oy’
1,02
Borancnuts npubnmxeHHo arctg D05

HaiiT cTanuoHapHble TOUKU U UCCIIEN0BATh HA SKCTPEMYM (YHKIUIO
z=6x%—T7xy+2y?—3y+6x

Bapuanr 3

Haiitn nonusiit nuddepennman pynkuuu z = arctg §

Jns pynximm z = In(u? + v2), rae u = x cosy, v = y sin x, HaiiTH 9acTHBIE

IIPON3BOAHBIC 9z n 9z
p A ox oy’

Boruucnutsh npubmmxenso 1,04203,
Haiitu cTanmonapHble TOUYKH U UCCIE0BATh HA SKCTPEMYM () YHKITHIO
z = 4x? — 5xy + 3y? — 8y — 9x

Bapuant 4

Haiitu nonseiitl muddepennuan pynkuun z = In tg %

3 3 x o 0z 0z
Jnsg pynkuuu z = u® +v°, raeu = xy, v = 5 HAUTH YaCTHBIE POU3BOHBIE —— 1 %"

Boranciuts npubmmkenno +/(0,04)2 + (3,01)2.
Haiitu cranimoHapHbIe TOYKH W MCCIIEI0BATh Ha SKCTPEMYM ()YHKIIHFO
z = 2x3 —36xy + 2y3 + 10

Bapuanr 5§

. o = 2L
Haiiti nonusiit nuddepennman Gynkuum z = xﬁ + i

s dyHKIuu Z = cos uv, rae u = xe”, v = y In x, HaiTh 4acTHBIC MPOU3BOIHBIC % u
0z

a.

Brraucnuts npubmakenso 1In(0,093 + 0,993).

HaiiTu cranmoHapHbIe TOUYKH M UCCIEIOBATh Ha SKCTPEMYM () YHKITHIO

2
Z=x2+xy+y2—3y—2x+5§



Bapuanr 6

o o x y 1
1. Haiitu ronHsiil on EpeHIInaI KON Zz = — - — .
mudeperuman GpyHKi T E T oty

2. Jlnst pynkiuu z = Vu? + v?, rme u = x¥, v = x In y, HaliTH 9aCTHBIE IPOU3BO/IHBIE z—z u
0z
5.
3. Boruuciurs npudmmwkenso 1,07397,
4. Haiitu cTanMoHapHbIE TOYKH U UCCIIEN0BATH HA DKCTPEMYM () YHKIHIO
z=—x*+xy—y*+3y—9x—20

Bapuanr 7

x2-2xy

1. Haiitu nonsueii nuddepesnmnan KIUA Z = ————.
A (1)(1) peHI (1)YH 1 y24+2xy+1

w2 +p2 x o dz 0z
2. Jlnsg pynkuuu z = e ,THeu = xy, v = " HAHTH YaCTHBIC POU3BO/IHBIC —— 1 P

3. BbIUHCITHTH IPHOTIKEHHO +/ 52902 + 2,032,
4. HaiiTu cTalMOHAPHBIC TOYKH M MCCIIEI0BATh Ha SKCTPEMYM (pyHKIIHIO
z=x2—xy+y*+5y—2x

Tema 2. Pansr.

Bapmuanr 1.

HccnenoBaTh YMCIOBEIE psAABI Ha CXOAUMOCTD.

in+1
n

n=1

Zn3+n—1
n=

i (3n + 2)
2n—1
n=
D5
n=1

[

=

Bapuanr 2.

HccnenoBath 4uCIOBBIC PSAJIBI HA CXOIUMOCTD.



Bapwuanr 3.

HccnenoBaTh YHUCIOBEIC pAabl Ha CXOAUMOCTD.

[0e]

1
Z narctg -

n=1

Bapmuanr 4.

HccnenoBaTh YMCIOBEIE pAAbI HA CXOOAUMOCTD.




o (n+ 1)!
;n;—nl'

Bapmuanr S.

I/ICCHGI[OBaTb YHUCIOBBIC psA/Ibl HA CXOAUMOCTD.

o0
Zn
2n —

n:

2 (%

1

>y

n=1

)

Bapuanr 6.

I/ICCJ'IGI[OBaTB YHUCIOBBIC psAJbl HA CXOAUMOCTD.

Bapmuanr 7.

HCCHGI[OB&TB YUCIOBBIC pAAbI HA CXOAUMOCTD.



Z 2—n
Vn3+2n2—-n+9

Bapuanr 8.
HccnenoBaTh YUCIOBBIE PSAIBbI HA CXOAUMOCTD.

co
é 3 i 1
n- arcsin -
n

n=1

z n2+2n-1

=1

>y

n=1

Bapmuanr 9.
HccnenoBaTh YMCIIOBBIE PAIBI HA CXOAUMOCTD.

- 1
an ln(l +—>
n

n=1

Z\/n4—2n2+3

n=1

>+l

n=1

n



Bapuanr 10.

HCCHGI[OB&TB YHUCIOBBIC psA/Ibl HA CXOAUMOCTD.

n
3

> (i)
n—2
n=1
- 2n
D5
n=1

Kontponupyemsie komnerenuu: OIMK-1.
Oyenxa KomMnemenyutl OCyWecmeasienmcs 8 Coomsemcmauu ¢ madauyet 4.

Bonpocsl k 3k3ameny

1 cemecTp

POONOUAWNPEOOAWNE

0.

TUTOCKOCTH.
11.

(opauHarT).
12.

Matpuubl 1 TUHEHBIE onepanuy HaJ HUMH. CBONCTBA oneparui.

Matpuibl 1 yMHOKEHUE MATPHLI.

Omnpenenurenu BTOPOro U TpeTbero nopsaka. Mx cpoiicraa.

Omnpenenurenu n-ro nopsaka. CBoicTBa ONpeaeIUTENEH.

Teopema Jlamnaca (0 3HaUE€HUU OIIpeETUTENS).

Cucrema nuneitHbIX anredpanyeckux ypasHeHuit (CJIAY). [Ipasuiio Kpamepa.
OOGparHas MaTpHIla ¥ €€ CBOWCTBA.

MaTtpuuHble ypaBHEHUS.

PaccTosiHue Mex 1y IByMsI TOUKaMHU.

KoopauHaTsl TOUKH Jensieil 0OTpe30K B JAHHOM OTHOILICHHUH A.
[IpssMoyrosbHas cucTEMa KOOPJANHAT. Y PaBHEHUE JIMHUM Ha MUIOCKOCTH.
[TonsspHBIE KOOPAMHATHI. Y paBHEHHUE JIMHUU B MOJSIPHBIX KOOPAMHATAX.

CBs13b MEX1y IPSIMOYTOJIBHOW U MTOJISIPHOM CUCTEMOM KOOPAMHAT.
[Tapamerpuyeckuie ypaBHEHHsI TUHUM.

YpaBHeHHE NPSAMOI € YTIOBBIM KO3(PPHUIIEHTOM.

Obmiee ypaBHeHue npsiMoil. Teopema 00 ypaBHEHUH OINpeNeNIoneM IpIMyIo Ha

OOmee ypaBHeHUE TPSAMOH. YpaBHEHHE NPSAMON MapaieNbHOM ocu abcuuce

YpaBHEHUE NIPAMOU B OTPE3KAX.



13.  Marpuyunas 3anuck 1 MaTpuuHoe pemenue CJIAY.
14. Merton I"aycca ms pemenust CJIAY.
15. Meroa Xopaana-TI'aycca nins pemennst CJIAY.

16.  Panr matpuisl. Ero coiictsa.

17.  UccnepnoBanume CJIAY. Teopema Kponekepa-Kanemnu (o coBMmecTHOCTH
CHUCTEMBI).

18.  Auropurtwm perienus npousBoibHOi CJIAY.

19.  Cucrema nuHeiHbIX omaHOpoaHbIX ypaBHeHui (CJIOVY). Teopema o HEHyIEBOM
pewenuu CJIOY.

20. dynnamentanbHasa cucteMa pemenuii CJIOY. Ee cBoiicTsa.

21. BexTopsl. JIunelinble onepanuu Haja BekTopamu. CBOWCTBA IMHEWHBIX ONepauil.

22. IIpoekius BekTopa Ha och. CBOMCTBA POCKIIMMA.

23. Pa3znoxeHne BekTOpa 10 OpTaM KOOPAMHATHBIX Oceld. Monynb U HalpaBIsAIOIIKE
KOCHUHYCHI BEKTOpA.

24, Konnuneapnsie BekTopsl. X cBolictBa. KoopanHartsl BeKTOpa.

25.  CkanspHoe npou3sBezieHne BeKTopoB. Ero cBoiicTsa.

26.  BekropHoe nmpou3BeneHue BeKTopoB. Ero cBoiicTa.

27.  CwmemanHoe npou3BeieHre BeKTOpoB. Ero cBoiicTBa.

28. [ToHsITHE NTMHEWHOW 3aBUCUMOCTHY U HE3aBUCUMOCTH BEKTOPOB.

29.  JluHeliHas 3aBUCHMOCTb BEKTOPOB Ha MIOCKOCTH.

30.  JIuneiiHOe (BEKTOpHOE) MPOCTPaHCTBO. [IprMepbl TMHEHHBIX TPOCTPAHCTB.

31.  Pa3mepHOCTh M 6a3UC JIMHEHHOTO MPOCTPAHCTBA.

32.  Ilepexon k HOBOMY Oaswmcy.

33.  Jluneiinsie onepaTopsl. Teopema 0 MaTpulle JIMHEHHOTO ONepaTopa.

34.  Cas3b MEXIy MaTpHUIIAMH JTUHEHHOTO OlepaTopa B pa3HBIX 0a3ucax.

35.  VYpaBHeHHe NPSIMOIi ¢ yIIIOBBIM KO3 HULIEHTOM.

36.  OOmee ypaBHEHHE IPSIMOA.

37.  VYpaBHeHHE NPSIMOIl B OTpe3Kax.

38. YpaBHEHHE NPAMON ITPOXOASIIEH Yepe3 JaHHYIO TOUKY B JAHHOM HalpaBJICHUH.

39.  Vronm Mexay MNOpsSMbIMH. YCIOBHE MNapaJUIEIbHOCTH M MEPIEHAUKYISIPHOCTH
HPSIMBIX.

40.  BsauMHOe pacroyio’keHHe JBYX MPSMbIX Ha TIOCKOCTH.

41. VYpaBHeHHE NPSIMON B OJIIPHBIX KoOopauHaTax. HopManpHOE ypaBHEHHE IPSIMOIA.
HopMmupyromumii MHOXKUTENb.

42. PaccrositHue OT TOUKH 10 IPSAMOM.

43.  YpaBHeHHE NPSAMOH NMPOXOAIIEH Yepe3 1Be pa3IuyuHble TOUKH.

44.  VYpaBHEHHE IUIOCKOCTH MpPOXOJAIIeH Yepe3 JaHHYIO TOYKY, MEPHEHIUKYISPHO
JAHHOMY BEKTODY.

45.  OOmee ypaBHEHHUE TUIOCKOCTH.

46.  HenomaHble ypaBHEHUS IJIOCKOCTH.

47.  VYpaBHEHUE IUIOCKOCTH B OTPE3Kax.

48.  PaccTtosiHHE OT TOYKHU J0 TJIOCKOCTH.

49.  Yrom MeXay TUIOCKOCTSMH. Y CIOBHS TEPICHINKYISIPHOCTH, apalIeIbHOCTH U
COBIAJIEHUS IJIOCKOCTEM.

50.  OOmme ypaBHEHHs MPSIMOI B IPOCTPAHCTBE.

51.  KanoHuyeckue ypaBHEHHUs IPSIMOM B IPOCTPAHCTBE.

52. [TapameTpuueckue ypaBHEHHUS IPSIMOM B IPOCTPAHCTBE.

53. VYrom Mexay MNpsAMBIMH B MpPOCTPAaHCTBE. YCIOBHS MNEPHEHIUKYIIPHOCTH,
MapauIeTIbHOCTU U COBMAJCHUS MPSMBIX.

54.  VYcnoBus nmapajienbHOCTH U NEPIEHANUKYISIPHOCTH MPSIMOU U TUIOCKOCTH.

55. VYpaBHeHUE NpsIMOI TPOXOAILIECH Yepe3 IBE pA3TUUHbIE JaHHBIE TOUKH.

56.  YpaBHeHHeE IUIOCKOCTHU MPOXOJAIICH Yepe3 TPH pa3InyHbIe JaHHBIC TOUKH.



2 cemecTp

1. [Tpenen uncnoBoil nocnenoBaTebHOCTH. CBOWMCTBA IPEIEIIOB.

2. Yucno e. Bropoii 3aMeuaTesibHbIN Mpeael.

3. [Ipenen ¢pyHKIMHU B TOUKE U B OECKOHEYHOCTH.

4. beckoneuHo mainble GyHKIIMU U UX CBOMCTBA.

S. Beckoneuno Oomnbiine BenuuuHBL. CBS3b OECKOHEYHO OOJBIIMX M OECKOHEYHO
MaJbIX ()YHKIIHH.

6. OCHOBHBIE TEOPEMBI O TIpeieIiax.

7. [TepBblii 3aMeUaTeNIbHBIN TPEACI.

8. CpaBHeHne 0ECKOHEYHO MaJIbIX (PYHKITHIA.

9. HenpepsiBHOCTh (pyHKIIMH. CBOKCTBA HEMIPEPHIBHBIX () YHKIIUM.

10.  Knaccudukaius Touek pa3pbiBa (yHKIIHH.

11.  CaoiicTBO (yHKIUI HENPEPHIBHBIX HA CETMEHTE.

12. MexaHHYECKUI U TEOMETPUUYECKHI CMBICI ITPOU3BOIHOM.

13.  Tloustue npousBoanoit. CBoiicTBo auddepeHunpyemMoit pyHKINU.

14.  BeBox o0umx npasui quddepeHnupoBanus (IpOU3BEACHUS, YaCTHOTO, CI0KHOM
U 00paTHOMN PYyHKIIMIA).

15.  TlpousBoaHble 3neMEHTApHBIX (QyHKIUI. Tabiuua nponu3BOHBIX.

16.  Juddepennmnan pyukmun. ['eomerpuueckuii cmpica nuddepenuana.

17.  Juddepenuman cnoxHOH (yHKIMH, €ro HWHBAPUAHTHOCTH. [IprMeHeHue
muddepeHnmana i npubIMKeHHbIX Berunciaenui. [Ipumep.

18. IIpon3BoHBIE BEICIIMX NOPAAKOB. PU3HMUECKUI CMBICI BTOPOU ITPOU3BOJHOM.

19.  uddepeHnnanbl BHICIIUX TOPSIKOB.

20.  Tlapamerpuueckoe 3ajanue QyHKIUU U e TudHepeHIIMPOBAHUE.

21.  Teopema @epma o cBoiicTBe Auddeperunpyemsix GyHkiuil. Ee reomerpuueckuii
CMBICIL.

22.  Teopema Pomns o cBoiictBe nuddepenuupyemsix GpyHkuuil. Ee reomerpuueckuii
CMBICIL.

23. Teopema Jlarpamxka o cBoiictBe nuddepenuupyeMbix ¢yHkuui. Ee

T€OMETPUUYECKHUI CMBICII.
24.  Teopema Kommu o cBoiictBe nuddepeniupyeMsix GpyHkiuil. Ee reomerpuueckuii
CMBICIL.

25. IlpaBuno Jlomurtans Ui pacKpbITHs HEONPEIENIEHHOCTH TIPH BBIYUCICHUU
IPe/IETIoB.

26.  Bospacranue u yobiBaHHE (QYHKIIHH.

27. CgoiicTBO  mpousBomHOM g auddepeHupyeMoil W HEyObIBaroIIen
(HeBo3pacTaroeil) pyHKIIUN B HHTEpBAJIE.

28. Makcumym u wMuHHMYM (yHKun. HeoOxommmoe ycioBHe 53KCTpemMyMa.
JlocTaTouHo€ ycIOBHE KCTpEMyMa.

29. UccnenoBanue GyHKIIUHA HA SKCTPEMYM C TIOMOIIBI0 BTOPOI MPOU3BOTHOM.

30.  HawuOomnblee 1 HauMeHblee 3HaYeHNUS (QYHKIIMU Ha OTPE3Ke.

31.  BBIIyKJIOCTh U BOTHYTOCTh Tpaduka GyHKIun. Touku mepernoa.

32.  IlepBooOpasHas M HeoNpeIeNeHHbIH HHTerpal (YHKIMH, X CBOHCTBA.

33.  Tabnwia MHTErpasoB OCHOBHBIX DJIEMEHTAPHBIX (YHKIINH.

34.  OmnpezneneHue ONpeAEICHHOIO MHTErpana (YHKIUM M €ro OCHOBHBIE CBOWMCTBA

(aIAUTUBHOCTh MO MHTErpupyeMoil (PYHKIHMU U MO OTPE3Ky MHTErPUPOBAHUS, JTUHEHHOCTb, O
CpeIHEM 3HAYCHUN).

35. ®opmyna Herotona-Jleitoaua.
36. 3aMeHa NEPEMEHHOI B HEOIIPEIEIIEHHOM U B OIIPEJEIIEHHOM HMHTErpajiax.
37.  ®opmyna UHTETPUPOBAHUS 110 YACTSIM.

38.  HuTterpupoBaHue palMOHAIBHBIX (QYHKIIUH.



39.  HuterpupoBaHUe MPOCTEHIINX UPPALMUOHATBHBIX (PYHKIUH.

40.  HaTerpupoBaHUE TPUTOHOMETPUUYECKUX (DYHKIIHIMA.

41.  OcHOBHbIE METO/BI BEIUNCIEHHSI ONIPEIEIEHHOIO UHTETpaIa.

42.  HecoOcTBEeHHBIC HHTETPAJIBI.

43. [TpunoskeHus OMPEAENEHHOr0 WHTETpalia: BBIYUCIICHUE IUIOMIAJeH o0sacTeid,

JJIMH KPUBBIX U 00BEMOB Tel.

3 cemecTp

1. Psin reomeTprueckoi mporpeccum.

2. Heo0xonuMplii Mpu3HaK CXOJUMOCTH YUCIOBOIO Psijia.

3. ["apmonuyeckuit psj.

4. ITpu3Haky CpaBHEHUS CXOUMOCTH 3HAKOIIOCTOSIHHBIX PSIIOB.

5. [Tpuznak lanambepa cXOAMMOCTH 3HAKOIOCTOSTHHBIX PSJIOB.

6. Pagukanbneiil npu3Hak Komm cXoauMOCTH 3HAKOTIOCTOSIHHBIX PSIIOB.

7. WuTerpanbhblii npuzHak Kol cXoAUMOCTH 3HAKOTIOCTOSIHHBIX PSI/IOB.

8. OO0001ICHHBII TApMOHUYECKUAN PAI.

9. 3unakouepenyomuecs psaabl. [Ipuznak Jleibuuna.

10.  OOmwmii JOCTaTOYHBIN IPU3HAK CXOAUMOCTH 3HAKOTIEPEMEHHBIX PSIOB.

11.  AOcontoTHasg W yCJIOBHAsl CXOJMMOCTh YHUCIOBBIX psifoB. CBoiicTBa abCONIOTHO
CXOSIIINUXCS PAJIOB.

12.  ®ysakuuoHanbHbIe psAAbl. CXOIUMOCTh CTEIIEHHBIX PSIOB.

13.  Teopema H. AGensi. UHTepBa) U paguyc CXOJUMOCTH CTETICHHOTO PsIia.

14.  Psans Teitnopa u MakiopeHa.

15.  Pa3noxeHre HEKOTOPHIX dJIeMEeHTapHbIX GyHKIMH B psan Teimopa (Makiiopena).

16.  IlpubnmxEHHOE BBIYUCICHUE 3HAUEHUH QYHKIUI.

17.  TlpubnnxEHHOE BBIUMCICHUE ONPEAECNEHHBIX HHTETPAJIOB.

18.  DyHKIUU HECKOIBKHUX TIEPEMEHHBIX.

19.  Tlpexen u HEMPEPHIBHOCTH (PYHKITHH.

20.  YacTHble NpOU3BOAHBIC U MONHBIN nuddepeHiuan.

21.  YacTHbBIC IPOU3BOIHEIC.

22.  JluddepeHunansl BHICIINX MOPSAIKOB.
23.  DkcrpemyMbl GYHKIWHN IBYX TIEpEMEHHBIX.
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