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1.ITACIIOPT ®OHJIA OLIEHOYHbIX CPEZICTB

110 AU CLHUITTIMHE «MaremMaTuka»

OneHOuHBIE CpEACTBA COCTABISIOTCS B COOTBETCTBUM C paloueld mporpamMmoin
JUCIUIUIMHBL U MPEICTaBISIOT CO00M COBOKYIMHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaioB
(TumoBble 3amaum (3a7aHus), KOHTPOJbHBIE PaOOTHI, TECTBI W [Ip.), MPEAHA3HAUYCHHBIX JIJIS
U3MEpEHUs YPOBHS JOCTHXKEHUSI 00y4JaIOUIUMUCS YCTAaHOBJICHHBIX PE3YyIbTaTOB O0yUEHUSI.

OLeHOYHBIE CpPEACTBAa HCHOJB3YIOTCS TPH  NPOBEICHUM TEKYIIEr0 KOHTPOJIs
yCIIEBAEMOCTH M MMPOMEKYTOUHOM aTTeCTaIiH.

Tabnuna 1 - [lepeuenb koMreTeHIuH, POPMHUPYEMBIX B IIPOLIECCE OCBOCHUS AUCIUILITUHBI

Kon
HaumeHnoBaHue pe3yJbTaTa 00y4eHHsI
KOMIIeTeHIUH
OIIK-1 CriocobeH IpUMEHSTh €CTeCTBEHHOHAYYHBIE U O0IIENH)KEHEPHBIC 3HAHUS,

MCTOABI MAaTCMATHUYCCKOI'0 aHajin3a U MOJACIMPOBAHUA, TCOPECTHUICCKOI0 1
OKCIICPUMCHTAJILHOT'O UCCIICAOBAH B HpO(i)GCCI/IOHaJII)HOI\/JI JCATCIIBHOCTHU

OIIK-1.1. 3HaeT OCHOBBI MaT€MATHUKH, (PU3UKHU, BHIYUCIUTEIILHON TEXHUKU
Y IPOTrpaMMHUPOBAHUS.

OIIK-1.2. VYmeer pemarp cTaHAapTHbIE NpOo(ecCHOHAIBHBIC 3aJadd C
MPUMEHEHUEM €CTeCTBEHHOHAYYHBIX M  OOIIECHMH)KEHEPHBIX 3HaHUM,
METOJ0B MaTeMaTHYECKOTO aHAIN3a U MOJICIIMPOBAHUSI.

OIIK-1.3. Bnageer HaBBIKAMH TEOPETHYECKOTO M AKCIEPUMEHTAIBHOTO

Hccae0BaHus 00BEKTOB MTPO(PECCHOHATIBEHOMN AESITETHHOCTH.

KoHeuHsIMH pe3ynbTaTaMM OCBOEHHUS JUCHMIUIMHBI SIBIAIOTCA C(HOPMUPOBAHHBIE
KOTHUTHBHBIE JECKPUIITOPHI «3HATB», «YMETh», «BIAJCTH», PACHUCAHHBIE IO OTACIHHBIM
KomneTeHIMsIM. POopMHpPOBaHUE JECKPUITOPOB MPOUCXOAUT B TEUEHHUE BCETO ceMecTpa Io
JTalmaM B paMKaX KOHTaKTHOM pa0oThl, BKIIOYAIONIEH pAa3iMYHble BHJbI 3aHATUH U
CaMOCTOSITENIbHON paboThl, C MPUMEHEHHEM Pa3IUYHBIX (opM M MeTon0B oOyueHHs (Talin.2).



2. MIEPEYEHb OLIEHOYHBIX CPEJICTB'

No | HaumenoBanue XapakTepruCTHKA OLIEHOYHOTO CPEACTBA [Ipencrasnenue onenounoro cpeacrea B POC
OLIEHOYHOTO
cpeacTBa
1 | Jenosas/ CoBMmecTHas IeATEIILHOCTD TPYIIBI 00y4YaOUIXCs U Tewma (mpo6iema), KOHIEIHS, POJIH U OKUIAEMbIH pe3ysbTaT Mo
poseBas urpa npernojaBaTess Mo yIpaBIeHUEM MPEenoaaBaTeis C Lelbo KaXKIOU Urpe

pereHus y4eOHBIX 1 PO eCcCHOHATbHO-OPUEHTHPOBAHHBIX
3aJa4 IMyTeM UTPOBOTO MOJICIIMPOBAHUS PeaIbHOM MPOOIEeMHOM
curyauuu. [1o3BoJsieT oleHUBaTh yMEHUE aHAIN3UPOBATH U
pemaTh THIHYHBIE MPO(heCCHOHAIbHbIE 33a1a4H.

2 | Keiic-3amaua [IpoGnemHoe 3a1aHne, B KOTOPOM O0YyYaroIeMycs peiaraloT | 3aaHus IS pelieHusl Keic-3a1aun
OCMBICJIUTB PeallbHYI0 NPOo(ecCHOHATbHO-OPUEHTUPOBAHHYIO
CUTYAIMIO, HEOOXOIUMYIO JIJIsl pelIeHHs JaHHOW IPOOJIEMBI.

3 | KomnokBuym CpencTBO KOHTPOJIA YCBOGHHUSI y4eOHOTO MaTepuasia TeMBI, Bonpocsr mo Temam/paszaenam AUCIUTUTHHB
paszena Win pa3aesioB TUCIUIUIMHBI, OPraHM30BaHHOE KaK
y4eOHOe 3aHsTHE B BUJIE COOECE0BaHMs MTPETIOIaBaTeNs C
00yYaIOITUMHUCS.

4 | Kpyruslii cton O1eHOYHBIE CPE/ICTBA, TO3BOJISIOIINE BKIIOYUTH o0yJaromuxcsi | [lepedeHp AUCKYCCHOHHBIX TE€M JIJIs TPOBEACHUS KPYTJIOTO CTOJIa
(nuckyccus, B IIPOIIECC OOCYKICHHUS CIIOPHOTO BOTIPOCA, MPOOIEMBI U (TMCKyCcCUH, TIOJIEMUKH, TUCITYTa, 1e0aToB)
MOJIEMUKA, OILICHUTh UX YMEHHE apTryMEHTUPOBATH COOCTBEHHYIO TOUKY
JICTIYT, 1e0aThl) | 3peHws.

5 | Iloptdonmo [eneBas mogbopka paboT CTyeHTa, pACKPBIBAIOIIAS €TO Crpykrypa nmoptosmo

WHAWBUAYAJIbHBIC O6paSOBaTeHBHBIC JOCTH)XKXCHUSA B O,ZIHOI>'I nim
HCCKOJIbBKHX y‘Ie6HBIX JUCIHHUITIIMHAX.

1 o o
YKa3blBalOTCA OLLeHOYHbIe CPeACcTBa, MPUMEHAEMbIE B XO4e peaansaumm pa6oqu nporpammbl JaHHOU ANUCUNNNUHDI.




HaumenoBanue
OLIEHOYHOT'O
CpeJCTBa

XapakTepucTUuKa OLIEHOYHOTO CPeCTBa

[IpencraBnenue ouenounoro cpeacrsa B POC

[Ipoext

KoHeuHslil npoayKT, mojty4aeMsblil B pe3yibTaTe [NIAHUPOBaHUS
Y BBITIOJIHEHUS] KOMILIEKCA y4EOHBIX U UCCIIEIOBATEIbCKUX
3ananuii. [103BOJISIET OIICHUTH YMEHHUS 00YJaOIUXCS
CaMOCTOSITEJIbHO KOHCTPYHPOBAaTh CBOM 3HAHUS B Mpoliecce
peleHust MPaKTUIECKUX 3a/1a4 U MPo0JieM, OpUEHTUPOBATHCS B
UH(OPMALIMOHHOM TIPOCTPAHCTBE U YPOBEHb
c(OPMHPOBAHHOCTH aHATUTHYECKHX, UCCIIEI0BATEHCKUX
HABBIKOB, HABBIKOB IPAKTUYECKOI0 U TBOPUECKOTO MBILIUICHHUS.
Mo>KeT BBINOIHATHCS B MHAMBUAYaJIbHOM MOPSAJKE WX IPYIIION
oOyuaromuxcs.

TeMblI T PYIIIOBBIX W/ WIH HHAWBUAYAJIbHBIX IIPOCKTOB

Pewienue
Pa3HOYPOBHEBBIX
3a/1a4 (3a7aHui)

Pasnuyaror 3a1aum 1 3aJaHus:

a) PeNPOTYKTHBHOTO YPOBHS, TO3BOJISIONINE OLICHUBATH U
JMAarHOCTUPOBATh 3HaHHE (paKkTHIEeCKOro Marepuaia (6a3oBble
HOHSATHS, AITOPUTMBI, (PaKThl) U YMEHHE MPaBHIEHO
VICTIOJIB30BAaTh CIICIMAIbHBIC TEPMUHBI U TOHSTHUS, Y3HABaHHE
O00OBEKTOB U3YYCHHUS B paMKaX OIPEIEJICHHOTO pa3zena
JMCIUTUIAHB;

0) PEKOHCTPYKTHBHOTO YPOBHS, IO3BOJIAIONINE OIICHUBATH H
JIMarHOCTHPOBATh YMEHHSI CHHTE3HPOBATh, aHATM3UPOBATD,
00001maTh (pakTUIECKUH 1 TEOPETUIECKUN MaTepua ¢
(GopMyIHpOBaHNEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJIEHUEM
IPUYMHHO-CJICICTBEHHBIX CBSI3€EH;

B) TBOPYECKOT'0 YPOBHSI, IO3BOJISIOINE OLICHUBATH U
JMarHOCTUPOBATh YMEHMS, MUHTEITPHUPOBATh 3HAHUS PA3TUIHBIX
obJsiacTeil, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHHUSL.

KomMmruiexT pazHOypOBHEBBIX 3a/1a4 (3aaHuil)

Occe

CpenctBo, TTO3BOJISIONIEE OLICHUTH YMEHHE 00YJaroIerocs
IMAUCbMEHHO H3J1aratb CyThb MIOCTaBJICHHON HpO6HeMBI,
CaMOCTOSTENILHO MTPOBOANTH aHAIN3 ITOH MPOOIEMBI C
HUCIIOJIB30BAHHUEM KOHIIGHHI/Iﬁ 1 aHAJIUTHUYCCKOI'O
WHCTPYMEHTAPHs COOTBETCTBYIOIIECH AUCUUILUINHEI, AEIATh
BBIBOJIBI, 0000IIA0II1e aBTOPCKYIO TIO3UIUIO 110 TIOCTABICHHOM
npobiieme.

TewMmsl acce

Tect

CpencTBo, MO3BOJISIONIEE OLIEHUTh YPOBEHb 3HAHUN
oOyuarolerocs myTeM BbIOOpa UM OJHOTO U3 HECKOJIBKUX
BAPHAHTOB OTBETOB HA MOCTABJIEHHBIN BOITPOC. BO3MOXKHO

TecToBbIC 3aJaHus




HCIIOJIb30BAHUEC TCCTOBBIX BOIIPOCOB, IPECAYCMATPUBAIOIIINX
BBO/JI 00YJarOITUMCSI KOPOTKOTO M OJHO3HAYHOT'O OTBETA Ha
TIOCTaBJICHHBIN BOMIPOC.

Tabnuna 3 - @opMupoBaHUE KOMIIETEHIIUH B MPOLIECCe U3YUEHUS JUCHIUTUINHBL:

Kon VYpoBenb ocBoeHus | MHaukatopsl  gocTikeHus | Bux  yueOGHbIX 3aHATHIT, Kontponmpyemsie 3pasﬂenm u | OueHounsle CpeICTBa,
KOMITETCHIIMM | KOMIIETEHIIUNA KOMITETCHIINI paboThl, GOPMBI M METOJBI | TEMbI JUCIUILTHHBI HCIOJIb3yEMBIE JUIS
o0yueHus, OLIEHK!U YPOBHS
CHOCOOCTBYIOIIIE c(hOpMHUPOBAHHOCTH
(hopMUPOBaHUIO u KOMIIETEHILIMU
pa3BUTHIO 1<0MHeTeHuI/II7I2
OIllK-1 3naem
Henocrarounsiii OIIK-1. Crynent He | JIeknroHHbIE n | 1. KommiekcHsie uncia. Texymuit ~ KOHTpOIH  —
YPOBEHb CIIOCOOEH  CaMOCTOSITENIFHO | MPAKTUYECKUE 3aHATHsA, | 2. MaTpHIIbI U ONPEIETUTEN. | YCTHBIH ompoc,
BBIICIISITD IJIaBHBIE | CAMOCTOSITEIbHAS pabora | 3. Cucremsl JIMHENHBIX | TECTHPOBAHNUC u
MOJIOXKCHHUST B W3YYCHHOM | OOYYaroIIUXCs, MOATOTOBKA anreOpanyecKux PasHOYPOBHEBBIC 3a1aHUA.
MaTepUalle TUCLUIIINHBIL. U clada IMPOMEXYTOYHON YPaBHECHHUM.
CryaeHT He yMeeT peliarb | aTTeCTalUU. 4. DneMeHTHI MaTpUYHOTO
CTaHJapTHBIC aHanu3a.
npodeccuoHanbHbIE 331a49H C 5. AHanuTHYecKas reoMeTpHsl.
MIPUMEHEHUEM 6. Teopus nmpenenos.
€CTECTBEHHOHAYYHbIX 7. JuddepenumansHoe
3HAHUMH, METOJ0B HCUYUCIIEHUE byHKIUN
AHAJIMTUYECKON TE€OMETPHH, OJHOM EPEMEHHOM.
JIMHENHOU anreOpbl 51 8. HHrerpanbHOE HCUYUCICHUE
MaTeMaTUYECKOTO aHAJIN3A. byHKIIUN OJTHOM
Crynent HE BJIAJICET IIEPEMEHHOM.
HaBBIKAMH TEOPETUYECKOTO U 9. ®yHKIUHU HECKOJBKHX
MPAKTUYECKOTO MPUMEHEHUS MIEPEMEHHBIX.

1
JlexroHHBIE 3aHATHS, IPAKTHYECKIE 3aHATHS, Ta00PaTOPHBIC 3aHIATHS, CAMOCTOATENNbHAS PadoTa. ..
2
Heobxonumo yka3aTh akTUBHBIC U HHTCPAKTUBHBIC METOJIbI 00yUYCHUS (HAIPUMED, HHTCPAKTUBHAS JICKIKsA, pad0Ta B MaJbIX TPYIIIaxX, METOIbl MO3OBOTO IITYpMa H T.1.),

CHOCO6CTByIOHII/I€ Pa3BUTHIO Y 06yqa101111/1xc51 HaBbIKOB KOMaHﬂHOﬁ pa6OTLI, MEXKJITUIHOCTHOM KOMMYHUKAIIUU, TPUHATUA peIIIeHPIﬁ, JIMACPCKUX KaUCCTB.




® HanmenoBanue TeMsI (pas/ena) Gepercst n3 paboueii mporpaMMbl JUCIHATLTHHEL
* OneHOUHOE CPEICTBO JOIKHO BRIOUPATHCS C YUETOM 3aILITAHHPOBAHHBIX PE3YIbTATOB OCBOCHHS TUCLIUILTHHbI, HATIPHMED:
«3HaTh» — cobecefoBaHNEe, KOJUIOKBIYM, TECT. . .

«YMeTh», «Brnanets» — HHANBHAYATIbHBIH MK FPYIIIOBOH MPOCKT, Kelic-3a/1a4a, enoBas (poaeBast)
urpa, noptdoimo. ..



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 MaTtepuaia. meer
HECUCTEMAaTU3UPOBAHHBIC
3HAHUS 00 OCHOBax
MaTEMaTHKH.

JIekMoHHEIE u
MPaKTUYECKHE 3aHATHA,
caMOCTOsITeNIbHas ~ paboTa

00yyJaromuxcs, MoJroToBKa
U clada TPOMEKYTOYHOU
aTTeCTaIHH.

N

ISk

Komiuiekchsle yncia.
Martpuisl U OIPEaCIIUTENN.

Cucremsl JIMHEMHBIX
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 orpoc,
TECTUPOBAHUE u
pa3HOYpOBHEBbIE

3aJJaHMU4.




Cpennuii ypoBeHb

OIIK-1.1. CtygeHnT ciocoOeH
CaMOCTOSTEILHO BEIIEIATH
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 INPOMEKYTOUYHOU
aTTeCTalHH.

N

o

Komiuiekchsle yncia.
Martpuisl 1 OIIpeIeITUTENN.

Cucremsl JIMHEMHBIX
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 orpoc,
TECTUPOBAHUE u
pa3HOYpOBHEBbIE

3aJJaHMU4.




BsIcokuii ypoBeHb

OIIK-1.1. CtyzaeHT 3Haer,
ITOHHUMACT, BBIACIISICT
IJ1aBHEIE MTOJIOKEHHUS B
M3YyYEHHOM MaTepuale u
CIoco0eH JaTh KPaTKYIo
XapaKTEPUCTUKY OCHOBHBIM
UM ITPOPabOTaHHOTO
MaTepuaia JUCIUTUTHHEL.
3HaeT OCHOBBI MAaTEMATHKH.
[Toka3siBaer riryookoe
3HaHWE U IIOHUMAaHHE IIO
M3y9aeMbIM TeMaM.

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

00yyaromuxcsi, TOAroTOBKa
U clada INPOMEKYTOUYHOU
aTTeCTalHH.

1. KowmruiekcHbIE Yyucia.

2. Matpuisl U OIPEICIIUTENH.

3. Cucremsl JIMHEMHBIX
aNre0pandecKux
YpaBHEHUI.

4. DneMeHTbI MaTPUYHOTO
aHayu3a.

5. AHanuTH4eckas reoMeTpusl.

6. Teopus npenenos.

7. JduddepenumnansHoe
UCYHCITIEHUE byHKIUN
OJIHOW ITIEPEMEHHOM.

8. MHTerpanbHOE HCUUCIEHUE
byHKIIUN OJTHOM
MePEMEHHOM.

9. ®yHKUUHU HECKOJIBKHAX
MIEPEMEHHBIX.

10. Psanpr

Tekymuii KOHTpOJIb —
YCTHBIN orpoc,
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 INPOMEKYTOUYHOU
aTTeCTalHH.

N

ISk

Komiuiekchsle yncia.
Martpuisl U OIPEaCIIUTENN.

Cucremsl JIMHEMHBIX
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 orpoc,
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

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

00yyaromuxcsi, TOAroTOBKa
U clada INPOMEKYTOUYHOU
aTTeCTalHH.

N

o

Komiuiekchsle yncia.
Martpuisl U OIPEaCIIUTENN.

Cucremsl JIMHEMHBIX
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 orpoc,
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
MPaKTHYECKHE 3aHATHA,
paboTa B MaibIX rpymnmnax,
MHTEPaKTUBHAS JEKIus,
JIMCKYCCHS,
caMmocrosATelbHas ~ paboTta

00yyaromuxcsi, TOAroTOBKa
U clada INPOMEKYTOUYHOU
aTTeCTalHH.

1. KowmruiekcHbIE Yyucia.

2. Matpuisl U OIPEICIIUTENH.

3. Cucremsl JIMHEMHBIX
aNre0pandecKux
YpaBHEHUI.

4. DneMeHTbI MaTPUYHOTO
aHayu3a.

5. AHanuTH4eckas reoMeTpusl.

6. Teopus npenenos.

7. JduddepenumnansHoe
UCYHCITIEHUE byHKIUN
OJIHOU ITEPEMEHHOM.

8. MurerpanbHOE HCUYUCIEHUE
byHKIIUN OJTHOM
MePEMEHHOM.

9. ®yHKUUHU HECKOJIBKHAX
MIEPEMEHHBIX.

10. Psanpr

Tekymuii KOHTpOJIb —
YCTHBIN orpoc,
TECTUPOBAHUE u
pa3HOYpOBHEBbIE

3aJJaHMU4.

Braoeem




ba30BbIi1 ypOBEHb

OIIK-1.3. CrygeHT Biaaeet
OCHOBHBIMH HaBBIKAMU
TEOPETHYECKOTO "
MPaKTUYECKOr0 MPUMEHEHUS
METOJIOB aHAJINTUYECKOH
T€OMETPHH, JIMHENHOU
anreOpsl 1 MAaTEMaTHYECKOTO
aHanms3a.

JIekMoHHEIE u

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

00yyaromuxcsi, TOAroTOBKa
U clada INPOMEKYTOUYHOU
aTTeCTalHH.

N

o

Komiuiekchsle yncia.
Martpuisl U OIPEaCIIUTENN.

Cucremsl JIMHEMHBIX
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 orpoc,
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
MPaKTHYECKHE 3aHATHA,
paboTa B MaibIX rpymnmnax,
MHTEPaKTUBHAS JEKIus,
JIMCKYCCHS,
caMmocrosATelbHas ~ paboTta

00yyaromuxcsi, TOAroTOBKa
U clada INPOMEKYTOUYHOU
aTTeCTalHH.

N

o

Komiuiekchsle yncia.
Martpuisl U OIPEaCIIUTENN.

Cucremsl JIMHEMHBIX
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 orpoc,
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 MAaTEMAaTUYECKOTO
aHaJM3a.

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

00yyaromuxcsi, TOAroTOBKa
U clada INPOMEKYTOUYHOU
aTTeCTalHH.

N

o

Komiuiekchsle yncia.
Martpuisl U OIPEaCIIUTENN.

Cucremsl JIMHEMHBIX
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 orpoc,
TECTUPOBAHUE u
pa3HOYpOBHEBbIE

3aJJaHMU4.




Tabmuma 3

1. IEPEYEHb OLIEHOYHbIX CPEJICTB’

Neo | Hanmenosauue
OLIEHOYHOTO
cpencTBa

XapakTepUCTHKA OIECHOYHOT'O CPEJICTBA

IIpencrasnenue oreHogHOTO cpeacTBa B POC

1 | Ycraslit ompoc

CpencTBO KOHTPOIISA YCBOSHHUS yueOHOrO MaTepHaa TeMbl, pa3zena
WU Pa3JIeIoB JUCIUIUINHEIL, OPraHU30BaHHOE KaK y4eOHOE 3aHSATHE B
BUJIe cOOECe0BaHMUS IPET0IaBaTENs ¢ 00yJaIOIIIMHUCH.

Bompocsr mo Temam/pa3zaenam TUCTIATUTAHBL

2 | Tecr

CpencTBo, MO3BOIISIOLIEE OLICHUTh YPOBEHb 3HAHUH 00yUaroIerocs
MyTeM BbIOOpa UM OJJHOTO W3 HECKOJNIBKHX BaAPHAaHTOB OTBETOB Ha
MIOCTaBJICHHBIH Bonpoc. Bo3MOKHO HCIIOIB30BaHUE TECTOBBIX
BOIIPOCOB, PELyCMaTPUBAIOILMX BBOJ 00yUYarOIIUMCs KOPOTKOTO U
OJIHO3HAYHOT'O OTBETA Ha TIOCTAaBJIEHHBIN BOIPOC.

TecToBble 3aganus

3 | KonrposnbHas
pabota

CpeacTBo NpoBepKH YMEHUM IPUMEHSTh NOJyYEHHbIE 3HAHUS JUIs
peleHus 3a7a4y ONpeesICHHOro THIIA II0 TEME WU pa3fieny

KoMIIIeKT KOHTPOIBHBIX 33JaHUI 110 BApHAHTaAM

4 | Dk3ameH

CpeI[CTBO, IMO3BOJIAIOIICC OLICHUTL 3HAHUS, YMCHUS, HABBIKU
oOyyarorerocs o y4eoHoi AUCIUILTUHE U OIIPEEeIIUTh YPOBEHb
OCBOCHUS KOMITETEHIIHH.

Bompocs! k 9k3aMeny

5 o o
VKa3pIBalOTCS OIEHOYHEIS Cp€acTBa, MIpUMCHACMBIC B XOJI€ pCaIn3alinnu pa60qen IporpaMMbl TaHHOW JUCOUITTITAHBI.




2. OIIMCAHUE IMTOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUI

OneHuBaHUE pe3yabTaTOB 00YUEHUSI 110 TUCHUILUIMHE «MaTeMaTHKa» OCYLIECTBIIETCS B COOTBETCTBUHU ¢ I1o105keHNEM O TEKyIIEM KOHTPOJIE
YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTAIlMK 00yUYarOIIHUXCSL.

[IpenycMoTpeHsl clieyromre BUIbl KOHTPOJIS: TEKYIIHI KOHTPOJIb (OCYIIECTBIEHUE KOHTPOJIS BCEX BHIOB ayTUTOPHON U BHEAYTUTOPHOM
JEeSITeTbHOCTH 00YYaroIIerocs ¢ MeJbI0 MOIyYeHUs IePBUYHON HH(POPMAITUH O XO€ YCBOCHHUS OTACIBHBIX HIIEMEHTOB COICPKAaHUS TUCIUTUTMHEL) 1
MIPOMEXKYTOUHAs aTTecTalus (OLIEHUBAETCS YPOBEHb M KAUECTBO MOATOTOBKH 10 AUCLUUIUIMHE B LIEJIOM).

[Toka3zaTenu U KpUTEPUHN OLICHUBAHUS KOMITETCHIINH, (DOPMUPYEMBIX B IPOLIECCE OCBOCHHS JAHHOW AMCUUIUIMHBI, OMHCAHBI B Ta0II. 4.

Tabnuua 4.



Kon YpoBeHb OCBOCHUS WNunnkatopsl Kpurtepun orieHnBaHus pe3yabTaToB 00ydeHHUS
KOMIICTCHIIUM | KOMIIETEHIINH JOCTHKEHUS
KOMIIETEHIINU
3HaeT
OIIK-1 Henocrarounsrit OIlIK-1.1. He 3naem 3nauumensroi uacmu mamepuana Kypca, He CHOCOOeH CAMOCMOAMENbHO 8bl0eNAMb
YpOBEHb 2/1a8Hble NONONHCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTUHBL.
Orenka
«HEYJIOBJIETBOPUTEIHHO
».
Bba3oBblii ypoBeHb OIlIK-1.1. 3naem ne menee 50 % ochosHo20 mamepuana Kypca, 0OHAKO UCHbIMblEAent 3ampyOHeHUs 8 €20
npUMEHeHUL.
Orenka
«YIOBIIETBOPHUTEIILHOY.
CpenHuii ypoBeHb OIIK-1.1. 3Haem ocHOBHYIWO wacmb Mamepuaia Kypcd, CnocobOer NpuMeHums U3y4eHHblll Mamepuan Ha
npaKkmuke, UCNbIMbIEAEN He3HAYUMEbHble 3ampPYOHeHUs 8 pelleHUul 3a0ad.
OrneHka «XOpoIIoy.
Bricokwuii ypoBeHb OIllIK-1.1. Tlokasvieaem 2enyboxoe 3HaHue U NOHUMAHUE MAMePUuad, cnocobOeH NPUMEeHUmMs U3Y4eHHbIU
Mamepuan Ha NPaKmuke.
OreHKa «OTJIINIHOY.
Ywmeer
basoBelil ypoBeHb OIIK-1.2. Ymeem socnpoussecmu ne menee 50 % ocnosnoco mamepuana Kypca, 00HAKO UCHbIMbIGAEM
3ampyoOHeHUs: NPU peuleHuy NPaKmuyecKux 3a0au.
CpenHuil ypoBeHb OIIK-1.2. Ymeem pewamsv cmanoapmmuvie npogheccuonanvhvle 3a0a¥u ¢ NpUMEHeHUueM NOTYYEHHbIX
SHAaHU, UCNLIMbIBAEN He3HaAUUmebHble 3ampPYOHeHUs 8 pelileHUul 3a0ady.
Bricokwmii ypoBeHb OIIK-1.2. Ymeem pewamv cmanoapmuvie npogeccuonanvhvie 3a0ayu ¢ NpuMeHeHUeM HONYYEHHbIX

3HAHUL, NOKA3bleaem 2iyOoKoe 3HAHUe U NOHUMAHUE MAmepudnd, CnocobeH peuiums 3a0ayy
npu U3MeHeHUU GopmyauposKu.




Bmaneer

ba3oBblii ypoBeHb

OIIK-1.3.

Cmy()eﬂm enadeem OCHOBHLIMU HABLIKAMU meopemudeckozco U npaxkmu4ecKkozco npumeHeHrusl
Memoo08 AHATUMUYECKOTU ceomempuu, JUHEUHOU aﬂ2e6pbz u mamemamudecKkozco aHaiusd.
Hmeem Hecucmemamu3supoeannvle 3HaARUsl OCHO6HbLX pa3defz06 ducuunﬂuﬁbl.

CpenHuil ypoBeHb

OIIK-1.3.

Cmyoenm  6nadeem 3HAHUAMU — 6Ce20  U3VYEHHO2O —Mamepuand, 61aoeem  HABbIKAMU
meopemuyecko20 U NpPaKmuieckoe0 HNpUMEeHeHUs. Memooo8 aHATUMUYECKOU 2eoMempull,
JUHEUHOU  aneebpbl U Mamemamuyeckoeo — auaauza. HMcnvimvligaem — HesHauumenbHvle
3ampyOHeHUs 8 peUeHUU 3A0aY.

Bricokuii ypoBeHb

OIIK-1.3.

C80000HO 61GAOCEM HABLIKAMU MEOPEMUYECKO20 U NPAKMUYECKO20 NPUMEHEHUS. Memo008
AHATUMUYECKOU 2eOMempU, JTUHEUHOU aneeOpbl U MAMEMAMUYECKO20 AHAIU3A, NOKA3bleaem
2nybokoe 3HaHue u noHumManue usyuennoz2o mamepuana. Cmyoenm enadeem KOHYENmMyaibHO-
NOHAMUUHbIM —~ ANNAPATIOM,  HAYYHLIM — SA3bIKOM U TMEePMUHOA02UE  NPOPecCUOHANbHOU
oesmenbHOCHIU.




3. MeToan4yeckue MaTepHaJibl, ONpeae/solue Npouexypbl

OllCHUBAaHUHA PE3YyJIbTAaTOB oﬁyqenml

3ananus B popMe yCTHOTO0 onpoca:

Y CTHBIH ONPOC UCTIONB3YETCS I TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH 00yUYaIOIMXCs 11O
JUCIUIIMHE B Ka4eCTBE MMPOBEPKU PE3yJIbTATOB OCBOCHUS MaTepuana. Kaxaomy cTyaeHTy
BBIJIA€TCSl CBOM COOCTBEHHBIH, Y3KO ChOpMYIIMPOBaHHBIN Borpoc. OTBET 10JKEH ObITh YeTKUM
U KpaTKUM, COJIep KallliM BCE OCHOBHBIE XapaKTEPUCTUKH OIMCHIBAEMOro MOHTUS. B cBOEM
OTBETE CTYJEHT JI0JDKEH MOKa3aTh YMEHUS POCIIeKUBATh TIPUUYUHHO-CIIEICTBEHHBIE CBSI3U U
HaBBIKU PacCyKJIEHUH U JOKa3aTeJIbCTBA.

3aganus B popMe TeCTHPOBAHUSA

Tect npeacrasiseTr co60ii KOHTPOIBHOE MEPOIPUATHE 110 Y4eOHOMY MaTepHay KaKaoi
TEMBI (pa3zaena) AUCUUIUINHBL, COCTOSIIEE B BHITOJHEHHH 00yYarOIIUMCS CHCTEMBI
CTaHJApTU3UPOBAHHBIX 33JaHUH, KOTOPast IO3BOJIIET AaBTOMATU3UPOBATh MIPOLIEYPY U3MEPEHHUS
YPOBHSI 3HAHUH U yMEHUI 00y4aroierocs.

TCCTI/IpOBaHI/IC ABJIACTCA CPEACTBOM TCKYIICTO KOHTPOJIA YCIICBACMOCTHU 06y11a10mnxc;1
IO JUCHUINIIMHE U MOXKET BKJIIIOYAaTh B cebs CJICAYIOIUC TUITBL 3aﬂaHHfII 3aJaHuc C
CAUMHCTBCHHBIM BI)I60pOM OTBCTA U3 NPCAJIOKCHHBIX BApHAHTOB, 3aIaHUC HAa ONIPCACIICHUC
BCPHBIX 1 HCBCPHBIX Cy)KI[CHHfI; 3aaHNC C MHOXCCTBCHHBIM BBI60pOM OTBCTOB.

B xaxxnom 3agaHuu HeO6XO,[[I/IMO BBI6paTL BCC IMPAaBUJIbHBIC OTBCTHI.

KonTposbnas padora

CpGI[CTBO IMPOBEPKHU YMCHI/II\/JI MPUMCHATH MMOJIYYCHHBIC 3HAHWA JJIA pCHICHUA 3aaa4
ONPCACIICHHOI'O THUIIA I10 TCME WJIN Pa3aciy

IK3aMeH

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



4. MatepuaJbl 1Ji51 IPOBeIeHUs] TEKYILEro KOHTPOJIS U IPOMEKYTOYHO
arrecTanuu

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 ayireOpandeckoit hopme.

3anuiuTe KOMIJIEKCHOE YHCIIO B TPUTOHOMETpUYECKOM popme.

3anumuTe KOMIICKCHOE YHCIIO B TIOKa3aTEIbHON Gopme.

Kak onpenensiercs cymMma U pa3HOCTh KOMIUIEKCHBIX YHCen?

Kak onpenensercs npousBeieHUE IBYX KOMIUJIEKCHBIX 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 U B KAKOM BH/JIC UCKATh €ro 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-Kanenmm)?
[Tpu kaxom ycnoBuu u Kak peminth CJIAY ¢ nmomotpsio 00paTHON MaTpHIlbI?
[Tpu xakom ycioBun u kak pemutbh CJIAY ¢ momompio hopmyn Kpamepa?
Yro Takoe oiHOpOIHbIE U HeogHOpoAHble CJIAY?

Jatb nonstue pynnamentanbHoi cucreme pemenuii CJIAY.

B uem 3akmouaerca meton ['aycca mis pemenus CJIAY?

ITpu kaxom 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 onepayy HaJl BEKTOPAMU M UX CBOMCTBA.

3) Urto Takoe pasioKeHUe BEKTOPa 0 opTam?

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

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

6) /laTh noHSATHE CMEIIAHHOTO IPOM3BEACHHS BEKTOPOB U OIHCATH €r0 CBOMCTBA.

7) KakoBo ycioBHe NepreHANKYIIPHOCTH ABYX BEKTOPOB?

8) KakoBo ycioBHe KOJUTMHEAPHOCTH JIBYX BEKTOPOB?

9) KaxoBo yci0BHE KOMIUIAHAPHOCTH TPEX BEKTOPOB?

10) Kak ¢ moMoIIbl0 CMEIIaHHOTO IIPOU3BEICHUS BEKTOPOB HATH 00beM Hapajliesenue/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 MoysipHas CHCTeMa KOOPIHHAT?

5) Jlaiite onpeneneHne ypaBHECHUS JTMHHH.

6) 3amuinuTe ypaBHEHHE OKPYKHOCTH C IIEHTPOM 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) BanummTe pa3nMyHbIe BUIBI YPAaBHEHHI PSMOHN B IPOCTPAHCTBE.

14) Yemy paBeH yroi MEKAY ABYMS MPSIMBIMU B TPOCTPAHCTBE?

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

Pa3znen 6. Marematudeckuii anaaus. [Ipenes u HenmpepbIBHOCTH (PYHKIIUM.



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 onpeneneHne MPOU3BOTHON (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 BEITYKIOCTh, BOTHYTOCTb U TOUKH Ieperuda GpyHkuun?

10) BanumuTe pa3aHYHbIC BUIBI ACHMIITOT.

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

Paznen 6. MatemaTnveckuii anajin3. UHTerpajibHoe 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 pa3inoKuTh palioOHAILHYIO IPO0k HA CYMMY IIPOCTEHINX ApoOei?

[aiiTe onpenenenye onpeaeseHHOro HHTerpaia.

CdopmynupyiiTe cBOICTBa onpeieieHHOro nHTerpana u gopmyny Herotona-JleliGHuia.
Yro Takoe HeCOOCTBEHHBIC MHTETpalbl 1 1 2 poja?

10) Kakue MMPUITOKCHUS ONIPCACICHHOIO HHTCTPaJIa BbI 3Haere?

Cemectp 3

o Uk 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
IIPEJIETIOB.

Jaiite onpenenenue HeNpepbIBHOW (QYHKIIUU IBYX IEPEMEHHBIX B TOUKE.

[Tepeuncnure cBoiicTBa HENPEPHIBHBIX (PYHKLUH IBYX MEPEMEHHBIX.

JlaiiTe onpeneneHrne 4aCTHBIX MMPOU3BOIHBIX.

Haiite onpenenenue nuddepenmana GyHKIUN 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 JIeOHUIA 17151 3HAKOUYEPETYIOIIUXCS PSIIOB.

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

Uro Takoe GyHKIMOHAIBHBIN psia?

Kak onpenensiercst 0061acTh CXOAUMOCTH psia?

Uto Takoe cTeneHHou psi?

Cdopmynupyiite TeopeMmy AOeIs AJis CTSIICHHBIX PSJIOB.

Kak onpenensercs nHTepBai U paglnyc CXOAUMOCTH CTEIIEHHOTO psiia?

Uro Takoe psg Teitnopa?

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

TecToBbIE 3a1aHNA
Cemectp 1
Lo el
ay
O 858, —&; 8y
O 8 -8yp —ay -8y
O 8y -8y +dy -ap
O 88 —ap-ay
ay 8 8y
o Ilo mpaBuiTy TPEYrONbHUKA (3, 8, @y =
A p Ay
O 8418y, 8338y "8y 813 —8yp 8y 83 T 83 "8y, 81378y, "8y, " 8y3 + 83y Ap3 -8y
O 8418y, 833 =8, "8y, " 8y3 18y, 8y -8y —8yy "8y " By3+8y; - 8yp "8y gy "3~y
O @y 8y 833 +8y 85 813+ 8y, Ay 8y — 8y "8y, " A3 — 8y " Qyp - 8g3 —8gy " Ayy -y



o O O O

o O O O

Ay Qyy Qg3 — 8y 8y, 38y, "8yt g + g3y, " 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 NICPECCUCHUHU KOTOPBIX CTOUT I[aHHBIfI DJIEMCHT

Jlyist aieMeHTa ajj OTIpeIeTUTENs TPETHEro MOopsIKa anreOpandecKoe TOTOTHEHHE ITOrO

sneMenTa A =
Com,
-1)7-M,
Com,
(-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,- Azz +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 CTO.]'I6LIa

O CTPOKH OIIPCACIUTECIIA 3aMCHUTD CTOJ'I6I_[aMI/I, a CTOJ'I6I_[LI - COOTBCTCTBYIOIINMU CTPOKAMU
@)

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 YUCa 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

BBIPO>KJIEHHOMN

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
e MUHUYHOMN

IUaroHajabHOU

o O O O

BBIPOKJICHHOM

357\| 1 2 4

15, Cymmamarpnit o—|2 1 0|uB=|2 3 -2|pasua
4 3 2J -1 0 1)

4711\|
o 42—2J

33 3
(4 7 11\|

o |4 -2 2
3 3 3

( 1 3 1\| ( 2 1 0\|
16. Hpoussenenne Matpun AB, rie A= LZ 0 4|m B:Ll -1 ZJ paBHO

1 2 3 3 2 1
(466\

o |1 7 3]
1114&

8 0 7)

|
o |16 10 4|
35 1)




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 TOIJa U TOIBKO TOr/A, KOT/la HCXOHAsl MaTpHIia
BBIPO>KICHHAS
HEBBIPOXKJICHHAS

JHuaroHaJibHas

o O O O

CAMHHNYHAasA

(3 2 2\|

19, Marpuua, obOpaTtHas Marpuie A= Ll 3 1| paBna

5 3 4J
E
o | X 2P A
= R
% 2 %)
o | X 2P A
12 1
(% 2 )

o)
o<
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 C€IAMHCTBCHHOC PCIICHUC
O XOTd OBl JABa pCIICHUA

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 |3 CBOOOJIHBIX KOA((HUIIMEHTOB

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 3aMeHOH I-T0 cTOJ01a CTOIOIOM CBOOOIHEIX YJIEHOB
O 3aMEHOM I-i CTPOKH i-M CTOJIOIIOM
O 3aMeHOH I-ro crondua i-it cTpokoit
. ( X1 — X2 + X3 =3
o4 PelLICHHEM CHCTEMBI ypaBHEHUH +X +X =11 sBusercs
' 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



10.

11.

12.

13.

14.

15.

*2/5 2 5 312

0 o0 1 *2/5

0 * o0 -2/3 1

OyHKIUA y= —3 HMeEET aCUMIITOTHI

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

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

Oyukius Y =

HUMECT aCUMIITOThI

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

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

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

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

*12%%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 24 +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

O Gy 1) o)
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

-X X 2X X

Va4 - x2 4 - x? 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 GyHKHE 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 BekTopa ; = (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 KOd(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;
Byc=+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 __ nasesacres:
Ax—0 AX
A) nepBoobpasHoii;
B) muddepenuuanom;
C) mpou3BOIHO;
D) npupaiieHreM aprymeHra;

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 [IEPEX0/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 dynxuan 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. Mansl Touku 4 (0; 3) u B (-4; 3). Haiitu Touky M (X; Y), nensiuyto otpe3ok AB B otHomennn AM:MB=3.
A (-3;3).

CB:; Fi ;_1%);;
53)
D) (3;3):

B (-2;3).



(

3
10. Anrebpanveckoe JOMOJTHEHHE K DIEMEHTY A12 B MaTpuIle A=|-4
5

2 -5)

1 0
6 2J

A) Ap=-26;

B) A1 =—34;

c) A, =34;

D) A12:_8;

-

11. Mansr Bektopsl @ ﬂ.,1,2) u b(l,—1,4) Haiitu ckansproe mpowmsBenenne Bektopos C = a +b wu

d=a-b.
A) 0;

B) 12;

C) -12;

D) 8;

E) 2.

N b

12. Vron mexy Bextopavi & =—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;

g z'y=3y-e>.

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") .
f(x)= f(0)+ () Z(I)X2+-+ X

20. Paznoxxenue QyHKIIH Ha3bIBACTCS
psLIoM:

A) TPUTOHOMETPUYCCKHUM;

B) rapMoHHYeCKUM;

C) Teiinopa;

D) Maksopena;

E) reomerpuueckoil mporpeccum.

Bapuant Ne 2,

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

g a-b= laljotge ;

C) a-b= X1Xo = Y1¥Yo — 2125

D) a-b =X Yy + XYy + 24 25;

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=Y

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 IpOU3BOAHOM (arcsin X) =:

D) 5 ;
Cos™ X

1

o J—
V1-x2

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 onpeencus 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), nemsuryro otpesok 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 IOMONHEHNE 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) npsimast;




D) mtockocTs;

E) xpyr.
1 1 1 1
1+ + +..+ +..=
I Y
2 3 n nzln

19. Pan HA3bIBAETCS:
A) psAIOM TeOMETPUYECKOM MPOTPECCHH;

B) 3HakouepeyronMmcs;

C) TpUrOHOMETPUUECKUM;

D) creneHHbIM;

E) rapmonmuecknM.

20. Paznoxenne QyHKIUN

f’ ' n
f(x)= f(a)+—1(|§)(x—a)+f—2(|§)(x_a)2 ey f (a)(x—a)”+.

n!

Ha3BIBACTCSI
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]

E)ya-b=1.

2. Yenosne mapamrensroctn meyx mpameix Y =KX+ Dy n Yy =K, X + Db, :
A) K, =by;

B) kK, = —Ky;

) k, =Ky;

D) K, :i;

Ky



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) ur 'U,;
B)u-v' —u-v;
C)u +v';
D)U -V +U-V;
Eyu"-v—-u-v’.

!
5. dopmya IpoU3BOIHOM (arccos X) =:

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 JOMONHEHHE 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, npoxosmeii uepes owan A(—1; 3) n 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.

o x3-x*+1
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. TpowescyrinyGusans dynman Y =~

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;
8)5-620;
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) kz = bl'
D) k2 = i;
Ky
1
Ky

3. DKCLEHTPUCUTET IUIepOOIIbL:



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
B) — =2
L
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) f”(XO):O;



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 = fudv - Judu;
D) judo =uv —jodu :

E) UL :_[udu +_[odu.
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 (]W
}-J

N

Now
o1 O
H

7 T N\
S
(\o)
N N
N



(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 npamoi, npoxomei 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=\/ﬂ;
ByC=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. IlpousBoanas pynkuuu 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 I 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.Xst =:
0

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

= n+1
a -8 +ay— +-+(-1)"a, 4= Z(‘l) % a >0
n=1

19. Psan ,Tae " , HA3BIBAETCS:



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:

|Ax, + By, +C|
N A? + B?
5 d :|Ax0 - By, -C|
N A* + B?
JA? + B2

:|Ax0 + By, +C|;

A d =

c)d

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

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

3. DKCICHTPUCHUTET TMITEPOO0IIBI MPUHUMACT 3HAYCHHUE:



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

6. CBOICTBO MHTErpaa: 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 C? = (2, - 1, 3) ub = (1, 3, n) TIepPIICH TUKYISPHBL?
A) 4,

B) -3;

1
C) —;



D) —l;

3
E) -4.
12. Vpasnenue npamoi, mapannensHoit mpavoii Y = 3X — 4 1 npoxomsmeit epes 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¥ 7 + 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) TpUrOHOMETPUYECCKUM;



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. KaHOHHMYECKOE yPAaBHEHHE OKPY/KHOCTH:

X2 y2

a? b
2

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) HasbIBaeTCcst GeckoHeuHo Gonpioi mpu X —> d , ecin:

A) lim f (X) # oo;

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

D) lim f (X) = oo;

—a

B limf(x)=a.

X—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 ;

B) 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
F2B 0

B) — 0,

TR




C) (—1;1\;

2
o

£) (— 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 3nauenusx M u N BekToper A = (2, m, 3) ub = (6, 3, n) TapauiebHbI?

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 PELICHNUE MIPpH MpIMeHeHH MeToa 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) X :T,npn AZOHAXi =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
) (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

E) 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 ANTEO

B), — :
Lz )
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 cymecrtayer.



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

1 2 0

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

10. Haittn imany 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 BekToper @ = (m, 1,- 1) ub = (6, 3, n) HapanebHeI?

A M=-3, n=2;

BpM=2, n=3;

com=2, n=l,

D)Mm=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) 5X—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) yr — 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. Yactras npomssonas pynxuan 2= X° + 2XY — Y° mo Y
A 7'y =2X+2y —3y?;

B) Z'y = 2X — 3y?;

o) 7'y =4x + 2y — 3y?;

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

E) Zy = 2X + 2Y.

1‘ . I/IHTeI‘paII dX -

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.
[e'e] o0
Ya, 2b, a>0b >0 a <b
19. TTycTh nams! aBa paga =1 uh=l e 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 MPEJEIIOB: €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. Oynias T (X) y6umaer na orpesxe [ @ b ], ecun ma srom ompesse:
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 Gpynkmumn 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 QpyHKIUH 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. Haitnt koopmats Bektopa C = _a — 3D | ecmmpecrnm @ =| 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) ((—1, 5,q .

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) oO;
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 5+ C.
5

T

18. Unrerpan J.COS xdx =:
0

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



ian lim anyg =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 pan

A) npuznak Ko

B) npusnak [lanambepa;
C) npu3HaK cpaBHEHUS;
D) npusnak JleiiOnua;

E) HeoOxoanmoe ycoBre CXOMMMOCTH.

530 lim Unet _

N—o0
20. o npusuaxy Jlanam6epa y psga "=1 n npesen Up

A) 3;
B) 0;

!
) 3;
D) 1;
E) .

Bapuant Ne 9.

1. OOmiee ypaBHEHHE NPSIMOIA:
A) AXx+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) az_ bT:].y

B) (x—a)’ +(y —b)* =R?;
Xyt

C) az__bT:].,

D) y? =2pX;

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

3. IlepBblii 3aMeuaTebHBIN IpEae:



A) lim =1
x> 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
5 X)

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

) 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 J.aXdX =:



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° .

dy ﬂy:t‘l
I _
y [ x=t3

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 pyrkumm 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
Tox—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 J.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).
) 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* com a>h.



3. Bropoii 3ameuarensHbli Ipee:

X

XHOK X
X

X%ook X
[y

) I|m|1+_J —e;
X%ook X

oy lim>" % =1.
x>0 X

X
E) lim| 1+ Ej =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 [EPEX0/Ie Yepe3 KPUTHIECKYIO TOUKY MEHSIET 3HaK C «-» Ha «+», TO QyHKIUS B
9TOU TOYKE UMEET TOUKY:
A) min;
B) meperub6a;
C) max;
D) paspsiBa;
E) — 0.
1

6. UnTerpan J. 5 dx =:

COS™ X
A) —1g x+C;

B) —Ctg X+ C;

c) arcsin Xx+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);
£) (~ 00;0) U (0;+0).
8. Jlausr BepiuHbl Tpeyronsauka 4 (2; 4), B (0; 3) u C (6; 8). Haiiti anuHy 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: 4 2X — y+4z=1:

-X+6y +2=5

A) AX=0;

B) AX =42;

c) AX =1;

D) AX=-1;

E) AX=-42.

10. Jlans 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) 30°;



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
Oy = ;
2
oV = Inx
)Y = x_2
B Y= .
I’

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) onpenenéunoro uHTerpaa;

E) uacTHOl mpou3BOJHOM.

th‘ 1

18. Uurerpan _[ — 5 dx =:
o COS™ X

A) 2n;

B) o;

C)m;

D) 1,

E)O.

n+1

19. 3nakouepenyromuiics psa

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

B) npusHak [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) ;

a-a+a-a+-+(-1)"a +-

CXOJUTCs, CCIIN



o | w

L
w | -

Kontponupyembie komnereHiuu: OITK-1.
Oyenka KomMnemeHyuil 0Cywecmeisemcs 8 coomsemcmeuu ¢ 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|

Ba2) g ) s

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 IMHEHHBIX anreOpandecKux 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 a5 1273

21_34)

2. B :

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

3. Pemuts MmaTpuuHOoe ypaBHeHue AX=B

HA
Ls 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. BwMuCINATE OMpeeUTENb |
22 003 ‘
1 -5 3 2

3. Pemmts matpuunoe ypaBHeHne AX=B

(1 2 3\| (0 -1 3\|

1 2 1|Xx=[2 1 3|

232 3105
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, eciu



(—3 —4 1) (-7 3]

5 R
\1 -50) = i
\3 4 5) L |
2 —3)
1 1 2 —1)
4 0 1 -3
2. BpruuciuTh onpenenuTeNb } L34 1
\2 3 1 -2

3. Pemuts MaTpuuHoe ypaBHeHre XA=B

(2 3 —1\|(7 4 o\
X| 4 -2 0= 3 14 -2|

35 1) (-2 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/If[I/ITe ManHuyS 22(% C)*B CCRI/I (1-9)
| | | |

P=[% t i} c=|-6 4 2| B=|45|

\ Y L1 3 -2 \5-5)

33 2 1)
5 1 2]

0 -3 4 -1
-2 1 -2 1)

2. Brrauciuts ONpCACIINTECIIb

3. Pemmts matpuuHoe ypaBHeHue XA=B
(1 2 —3) (—2 6 2W
|5 -4 -1]=| 6 -2 -4
s 2 3) e 1 -2

X

4. PemuTh cUCTEMY JUHEHHBIX anreOpandecKux ypaBHEHUH:



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) (-22)
-3¢ F c=|4 -2 2| B=|1-5|
' -4 0 -2)  (-76

(1 5 -3 1\

1
2. BwruauciuTe onpenenuTeNb } )

A_

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
3Xx-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. BpruuciuTh onpenaenuTenb

3 0 2 4

w12 3

3. Pemmts matpuunoe ypaBHenue AX=B

(35—) (71)

12 3 0|x=|7 2 |

s ) 15

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

2X—-3y+z=—
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 ypaBHeHue XA=B

32—) (41010\|
2 2 0l=|1 4 5]
11

s 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 3 -3 2 4 (5 4)

A= 1 -2 .

( 2 1 0 —1)
> B -1 3 4 3
. BIYUCINUTH OIIPCACIIUTCIIb
pel 3 .12 -4
(2 2 5 1)

3. Pemuts MmaTpuuHOe ypaBHeHue XA=B

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

SHE L
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, ¢ 0OpasyroT Ga3mc B mpocTpaHcTBe. HaifTm KOOpIAMHATEI BEKTOpa X B 3TOM
Oasmuce.

2. lanbl koopauHaThl BepimuH TeTpadapa ABCD. Haiitu:
a) omaab ocHoBanus ABC



0) ypaBHeHHE BBICOTHI TeTpadapa DK

B) ypaBHEHHE MPSIMOM, 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}. Jloxa3aTp, uTO

BEKTOpHl @, b, ¢ oOpa3yror 6a3zuc B mpocTpaHcTBe. HaliTh 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 MPSAMOIL, 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) BeIMYMHY yria Mexay peopom CD u mnockoctrio ocHoBanust 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 HampaBIcHHE
BeKTOpa b.

2. Jlanbl KoopauHATH BepmuH TeTparapa ABCD. Haiitu:

a) ruromaab ocHoBanus ABC

0) ypaBHeHUE BBICOTHI TeTpadapa DK

B) ypaBHEHHE MpsIMOii, mpoxoasiiei yepe3 Touky C mapamiensHo Beicote DK

r) pacctosiaue ot Touku C o rpanu ABD

1) ypaBHEHHUE IIIOCKOCTH, Ipoxo siielt 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(la_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, ¢ o0pa3yroT 0a3uc B mpocTpaHcTBe. HalTH 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 nmapamiensHo Beicote DK

r) pacctosiaue 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. TTpu KaKuX 3HAYEHUAX @ U 3 BEKTOPBI & - 2i+3j+a ku b= B (-6 +2 kommineapHbI?

2. Jlanbl koopauHaThHl BepmuH TeTpadapa ABCD. Haiitu:

a) momaab ocHoBanus ABC

0) ypaBHEHHUE BBICOTHI TeTpasapa DK

B) YpaBHEHHE MPsIMOH, ipoxosmie 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. HaliTu 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 MPSIMOM, Ipoxoasieh yepe3 Touky C napamiensHo 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 BekTopsl a= {1; —2; 2}, b= {3; 1; =1}, ¢ = {4; —1; 2}, x = {8; —2; 3}. Jlokasars, uTo

BEKTOpHI @, b, C oOpa3yror 6a3zuc B mpocTpaHcTBe. HaliTu KoopAMHATBHI BEKTOpa X B 3TOM
Oazuce.

2. Jlanbl KoopaAuHAaThl BepiuH TeTpa’rapa 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 BexTopsl a= {3; —1; 2}, b= {4; 3; 1}, ¢ = {—2; 2; 0}, x = {5; 4; 3}. JlokasaTh, uTO
BEKTOpHI G, b, ¢ 06pasyror Gasuc B mpocTpaHcTBe. HaifTm KOOpAMHATEI BEKTOpa X B JTOM
Oazuce.

2. Jlanbl koopauHATH BepmuH TeTpadapa ABCD. Haiitu:

a) mromaab ocHoBanus ABC

0) ypaBHeHHE BBICOTHI TeTpadapa DK

B) YpaBHEHHE MPSMOIA, Ipoxosiieii yepes Touky C nmapasmiensHo BeicoTe DK

r) paccrosiaue ot Touku C 1o rpanu ABD

1) ypaBHEHHUE TUIOCKOCTH, TIpoxosiiel yepe3 Touku B u C nepnenaukynspHo miaockocta ABC
e) ninuny 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 06a3zuc B mpocTpaHcTBe. HaliTu KoopauHATBI BEKTOpa X B 3TOM
Oasuce.

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

a) rrommaab 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 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 HenpepbrIBHOCTH QYHKILINU.

Bapuanr 1
I.  Haiitu npenensr:
Vit —
i . Vx2-3-1
1. lim 4. lim
x—>1 2x x—2 Xx—2
2. li 6x2+42x 5 lim x?
x—>00 3x24+1 " x>0 1—cosx
3. lim x%*-7x+12 241
—_— . X+2. -
x—4 x3—2x2—9x+4 lim (_) x

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 ox523
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 mopsiIok 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 * x*42x34x—4
x—1 xz 4x+3

3. lim_s_z_
x—o0 2Xx —4x +12

Bapuanr 3

4. lim 1=Vx?-3
x—2 x2—4
tg x—sin x

lim gz—
x—0 X°“sinx

} 3x+4 2x—1
lim ( )
x—oo 3x—1

Omnpenenure NopsAa0K OECKOHEUHO Maloif mpu 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%54+x3-3

Bapuanr 4

. 2

x—00 8x24+2x+1
Jim 1=00sdx

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, ecu0<x<1

2, ecinx>1



Bapuanr 5

I.  Haiitu npenensr: 5
2

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

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

Bapuanr 6
|.  Haiitu npenensr:
. . 2
. xtsinx 4. lim x—4
1. lim 5 —_—
x_)g 1-tgex x—2 1—Vx—1
4_.3 5. . x2 sin 4x
2 llm 3x*—x°—40 hngt—
2_ x—0 tg x—sin x
. 2 4
X2 g 6. . 2x+3 3*H1
lim lim ( )
3 J—
. x—o00 2x+1

x—00 2x3+x2—2
Il.  Omnpenenure nopsAaok O€CKOHEUHO Majol pu X—0 OTHOCUTENBHO X: Y = COS X —
cos? x
I1l.  HccnenoBaTh Ha HENPEPHIBHOCTS:
—x, ecaiux <0
y={x2 ecom0<x<1
3, ecinx=>1

Bapuant 7
|.  Haiitu npenensr:
N . 2x—2
1 lim Vx2+1+sin mx 4. lim —
' T V26+x—3
x=1 3tg 3 x.—>1 1+x sin x—cos 2x
I x2—4 5. lim
2 m 3——3x=|# x—0 sin? x
Tox-2 12 5x%+1
3 ljm o2 6. lim (——)
. lIm ———— x>0 2—x%
x—00 6x4+2x—4

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



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. llmw
x—>118—4
2. lim x*=2x34x-2
x——1 x3—x
3. lim x3—2x%2—1
x—>00 x2—2x+3
4, . Vx2+3-2

lim

x—1 x2—1

o 3
OrmpeenuTe MOPSI0K GECKOHEUHO Maoii mpu x—0 oTHOCHTENbHO X: ¥ = In(1 + "Vx2)

HccnenoBath Ha HETIPEPHIBHOCTD:
x, ecaux <0
y={cosx?, ecn0<x<3
— X, ECIMX =T

Bapuant 10

Haiitu npenensr:

X

1. lim ltcos—
xelarctg(\/%
x%—

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—1Vx24+8-3

Li cos 4x—

tg? 2x
x%242

lim (C,

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 mpou3BoaHbIe 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—Yy)=cosy
[y=¢

OB

Lx:lnt

2. Tloctpouts rpaduk GyHKITHH
[ x+1)

=y

Bapuanr 3
1. Haiitu npousBoaHbie PyHKITHIL:



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 y/1— 4x?

) xy+Iny—2Inx=0

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

2. Hogrpouts rpauk QpyHKIMH
X" +16
y =

X

1. Haiiti mpousBogHBIC PYHKITHI:

a) tg3x
6) e—cosSx

="
B) In|arcsin
Jx

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

2. Iloctpouts Tpaduk 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

) cos(xy) =7
X
(lv=1

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

1. Haiitu npousBoHbIe QyHKIHMI:

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 GpyHKIMN
y= 2x-1
(x-1)°

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

2
X

y:xz—l

1. HaiiTi npousBoiHbIE (PYHKITHI:

3x—-8
VX* +3x-8
2tgx
COS X
B) e
r) (2°°* +5in® X)?
y

a)

0)

) €7 =sin

X

ly=e'+e™

e) t —t
x=¢'—e

2. Iloctpouts rpaduk GyHKIMN
(x+2Y

SIv=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. HTErpanbpHOE HCUHUCIICHUE.

BapuanTt 9

BapuanT 10



Haiitn ydeonpeﬂeneHHHe HUHTErPaJIbl.
X"aX

1.

7=
2. Xi_ldx
X% + X +1

3. I X? c0s 3xdx

(e* +1)e

4. I—g—dx

e —4

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)%- -

X

Haiitu HCOMPCACIICHHBIC MHTCTPAJIbI.

1. Icos3 X~/sin xdx

In? x

2. J.Fdx

3. 2x -1
J.z—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. jx-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' tg2X dx
CcoS~ 2X

Haﬁ{mgHeonpeI[eneHHme HHTETpaJIbl.
n"x

+3
1. dx
-[ xIn x

ZJ- 3X+2

2—dx
XS +5X+7

3. I e cos 4xdx

;
e +4e? +1

5 J‘sin"’ X o
' 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
J.x2—2x+2

4, d_x
‘ Sin X + C0os X

5. ¢sin(Inx)
_[ N dx

dx

Bapuanr 10
Haiitn HeonpeneleHHbIE HHTErPaIbL.

' X

2. 5x+4 dx
X —2X+5
3. _[xze_gdx

4, Isinz X -C0S 2xdx

5 cos?\a 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=—-x24+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 dyakimn z = In(u? + v2), rme u = x cosy, 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 yskumu z = ud + v3, rie u = xy, v = _, HAWTH YacTHbIE POU3BOIHBIC 32 1 92,
y dox Oy

Bbranciuts npubmmkenHo V(0,04)2 4 (3,01)2
HaiiTu cranimoHapHbIe TOUKU U UCCIIEN0BATH HA DKCTPEMYM (YHKIIUIO
z = 2x3 —36xy + 2y3 + 10

Bapuant 5
o o =, Y
Haittu nonueri auddepennuan Gyakmun z = xvy + =
Jlns GyHKIHMK Z = COS UV, TJie U = xeY, v = Yy In x, HaiiTh YacTHBIE POU3BOIHBIE 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. Jns pyskmum z = e* TV rae u = xy, v = °, HAlTH YaCTHBIE IIPOU3BOIHBIE 97 1 97
y ox Oy

3. Bpruucnuth npuOIMKeHHO V5e002 + 2,032,
4. HaiiTu cTaliMOHapHBIC TOYKH U MCCIICIOBATh HA DKCTPEMYM (PYHKITHIO

z=x*—xy+y?+5y—2x

Tema 2. Psanpl.

Bapuanr 1.

HccnenoBaTh YMCIOBEIE pAAbl HA CXOOAUMOCTD.

(0]

n+1

n=1
2—n
2—3—
n+n—1

n=1

n
3n+2.2

Bapuanr 2.

I/ICCJ'IGI[OBaTI: YHUCJIOBLIC PAJAbI HA CXOAUMOCTD.



(0]

1
2 n3tg __

n2
n=1

n+5
2 nZz—72
n=1
~ 1
> (arcsin-)
n

n=1

n

(o]

n3
5n

n=1

Bapuant 3.

HccnenoBaTh YHCIOBEIC PAAbI HA CXOAUMOCTD.

[oe]

1
> narctg—

n
n=1

[ee]

1
> T

n=1

b _2 3TL
> A5
2n+1

n=1

Bapuanr 4.

WccnenoBath 9uCIOBBIE PSAJIBI HA CXOIUMOCTD.

(0]

z_:3n+1

n=1

n—2

2n —1 3n-2

5n+ 2

n=1



Z (n+ 1)
5n

Bapuanr 5.

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

n+2
2n—3

n=1
[ee]

2 In(

n=1

nz+1

n?2

n+1 "1
(3n—1)

(o]
2.
n=1

Bapuanr 6.

HccnenoBaTh YMCIOBEIE pAAbl HA CXOOAUMOCTD.

n2 5n
n=1

Bapuanr 7.

WccnenoBath 9uCIOBBIE PSAJIBI HA CXOIUMOCTbD.



2—n

Vs F2nz—n+9

n=1
> )"

n=1

C n
2n+1

o 5n+1
>

n=1

n!

Bapuanr 8.

HccnenoBaTh YHCIOBEIC PAAbI HA CXOAUMOCTD.

[oe]

> nd3arcsin__
n2
n=1

[ee]

3
ZVWTZW

n=1

[ee]

2. C
n=1

n
2n—2.2

3n+1

Bapuant 9.

WccnenoBath 9uCIOBBIE PSAJIBI HA CXOIUMOCTbD.

® 1
S nzln(1+-)

n
n=1

>

n=1

5
nt—2n?+ 3

oo n2

> (1 +;)

n=1



Z ()2

>
=1

n

Bapuanr 10.

HCCHGI[OB&TB YHUCJIOBBIC PAJAblI HA CXOAUMOCTD.

[oe]

)
> (1 +H

n=1

n

® 2

1
> n(sin ﬁ)

n=1

S

° 3 )5
> 2+

n=1

Kontponupyemsbie komneteniuu: OTIK-1.
Oyenra Komnemenyull 0cyuecmensemcs 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.
OOparHasi MaTpHIa U €€ CBOICTBA.

MatpuuHble ypaBHEHUS.

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.

CoNoOARWNEOORWDNE

10.  OOmiee ypaBHeHHE TipsiMoid. Teopema 00 ypaBHEHHH OTIPEICIISIONIEM IPSIMYIO Ha
TUIOCKOCTH.

11.  OOmee ypaBHeHHE NpsSIMON. YpaBHEHHE MPAMOM MapayyiesbHON ocu albcuucc
(opauHar).

12. VYpaBHeHue npsiMoi 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 pemenui 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, Konnuneapnsie 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 U HE3aBUCUMOCTH BEKTOPOB.

29.  JluHeliHas 3aBUCUMOCTb BEKTOPOB Ha IJIOCKOCTH.

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

31. Pa3zmepHOCTh 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 NPSIMOH 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 MPOXOJAIIEH yepe3 JaHHYI0 TOYKY, NMEPHEHAUKYISPHO
JAHHOMY BEKTOpY.

45. OO6mee ypaBHEHHE TUIOCKOCTH.

46.  Henomnnble ypaBHEHHS IUIOCKOCTH.

47.  VYpaBHEHHE IUIOCKOCTH B OTpE3Kax.

48.  PaccTosiHHE OT TOYKHU A0 MJIOCKOCTH.

49.  Yrom Mexnay IJIOCKOCTSMHU. Y CIIOBHS MEPIEHANKYISIPHOCTH, 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 COBMACHUS MPAMBIX.

54.  VYcnoBus napanielbHOCTH M NEPIEHAUKYISPHOCTH MPSIMO U TIIOCKOCTH.

55.  VYpaBHeHue npsMoil mpoxoasiiei yepes ABe pa3iuuHble JaHHbIE TOUKH.

56.  YpaBHEHHE IUIOCKOCTH MPOXOISAIIEH yepe3 TpU pa3InyHbIe TaHHBIC TOUKH.



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 pyHkImn. CBoiicTBa HEMTPEPHIBHBIX (PYHKIIUH.

10. Knaccudukanms Touek pa3pbiBa pyHKIIHH.

11. CBOICTBO (PyHKIMIT HEMPEPHIBHBIX HAa CETMEHTE.

12. MexaHHYECKUI U TECOMETPUIECKUN CMBICIT IIPOU3BOTHOM.

13. [Tonsitre npousBogHoN. CBoicTBO nuddepeHupyemMoit HyHKIHH.

14.  BeBox 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
muddepeHnmana i NpubIMKeHHbIX Bbruncienuit. [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 nuddepenuupyemsix pyHkiuii. Ee reomerpudeckuii
CMBICIL.

22.  Teopema Pomns o coiictBe auddepenunpyemsix pyHkuuid. Ee reomerpruueckuii
CMBICTL.

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

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

25.  IlpaBuno JlomuTans JuIsi pacKpbITUS HEONPENEICHHOCTH IPH BBIYUCICHUU
IPeJIeNOB.

26.  Bospacranue u yobiBaHHE (QyHKIIUH.

27.  CpoiictBo  mpousBogHoM  mia  auddepeHummpyemoil M HeyObIBaroIei

(meBo3pacTaroleit) GyHKIIMKM B HHTEpBAJIC.
28. MakcumyM u MuHUMYM (yHkuuu. HeoGxomumoe ycioBHe 3KCTpeMyMa.
JlocTatodHoe ycIOBHE IKCTpEMyMa.

29.  HccnenoBanue GyHKIHUN HA SKCTPEMYM C IOMOILBIO BTOPOH MPOU3BOTHOM.

30. HaunGosnpmiee n HaumeHbIIee 3HaYCHUST YHKIIMHA HA OTPE3KE.

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

32. [TepBooOpa3Has U HEONpEeAeIEeHHbII HHTerpai PyHKINU, X CBOHUCTBA.

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

34.  OmnpeneneHue ONpEACICHHOTO MHTErpana (pyHKIIMM M €ro OCHOBHBIE CBOWCTBA

(aIAUTHBHOCTH TIO MHTETpUpyeMol (DYHKIIMHU U MO OTPE3Ky MHTETPUPOBAHUS, JTUHEHHOCTH, O
CpEeHEM 3HAYEHUN).

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

38. HNHTerpupoBanne parmoOHAIbHBIX (DYHKITHMA.



39.
40.
41.
42.
43.

HNHTerpupoBanne 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. Heo6xoanMblii Ipu3HaK CXOJIUMOCTH YUCIOBOIO psijia.

3. I"apmonuueckuii psm.

4. [Ipu3HaKku cpaBHEHUS CXOAUMOCTHU 3HAKOIIOCTOSHHBIX PSAJIOB.

o. [Tpu3nak Jlanambepa cX0IMMOCTH 3HAKOIIOCTOSIHHBIX PSIIOB.

6. Paguxanenbiil npu3Hak Koy cxoauMocTH 3HAKOMIOCTOSIHHBIX PSAJIOB.

7. NHuTterpanbusiii npu3Hak Kommy ¢XoIMMOCTH 3HaKOIIOCTOSIHHBIX PSI/IOB.

8. O06001IEeHHBII TAPMOHUYECKHUH PS/L.

9. 3nakouepenyromuecs psiabl. [Ipuznak JleiiOnuna.

10.  OOuwmii fOCTaTOUHBINA NPU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHBIX PS/IOB.

11.  AOcomroTHas M YCIIOBHasi CXOJMMOCTb YHMCIIOBBIX psnoB. CBolicTBa
a0COJIIOTHO CXOASIIMXCS PAIOB.

12.  ®ynxuuoHanbHbIE pAabl. CXOIUMOCTh CTEIICHHBIX PSJIOB.

13.  Teopema H. AGens. IHTepBan u paguyc CX0JUMOCTH CTEIIEHHOTO psijia.

14. Pspner Teitnopa u Makiopena.

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

16.  IlpubnmxEHHOE BHIYMCICHNUE 3HAUCHUH (DYHKITHIA.

17.  IlpubnuxEHHOE BBIYMCICHHUE ONPEAeIEHHBIX HHTETPAJIOB.

18.  DyHKUIUU HECKOJIBKUX MEPEMEHHBIX.

19.  Ilpexnen u HENPEPHIBHOCTH (PYHKLINU.

20.  YacTHbIC MPOU3BOIHBIC U MTOJIHEIN U depeHIra.

21.  YacTHble MIPOU3BOJHBIE.

22.  uddepeHnnansl BRICIIUX TOPSIKOB.

23.  DkxcTtpemyMbl (PYHKIUI JBYX MEPEMEHHBIX.



JUCT PETMCTPAIIMMA U3MEHEHUMI

/o

CO,I[Cp}KaHI/Ie U3MCHCHUA

W3meneHHbBIC ITYHKTbI

Pemenue YueOHO-
METOAUYECKOTO
cOoBETa
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