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VYTBEPXJEHO na 3acemanuu

BBIITy CKatOMIeH Kadeaps I'1
«04» despaist 2025 r., mpotokoa Ne 10
3aBenyromuuii kageapoit / Poues B.D.

«04» despans 2025 r.

VYTBEPXJIEHO na 3acemanuu
oOecnieunBaroien kadenpsl Mull

«03» despast 2025 r., mpotokoa Ne 6
3aBenyromuii kageapoit / Camoxuna B.M.
«03» despans 2025 r.

COI''TACOBAHO:
DxcnepThi':

Pouer B.®., x.1.1H., nonient kadenpst I'Jl, TU (p) CBOY

®.1.0., 10IKHOCTB, OpraHU3aIUs MTOIITUCH

3apunoBa M.IO., ct. npenogasarens kadheapst Mull, TU(H)CBDOY

®.1.0., 10KHOCTD, OpraHu3aLus MOMHKCH

COCTABUTEJIb (W):

Camoxuna B.M., k.1.H, goueHT kadeapst Mull, TU(H)CBDOY

®.1.0., 101KHOCTh, OpraHu3aLus MO/MHKCH

! DkcmepT mepBBIA: CO CTOPOHBI BHIMyCKAOmEeH Kadeapsl (Win paboTomaTens). DKCIEPT BTOPOM: CO CTOPOHBI
obecrieunBaroniel Kaeapsl.



IMacmopT )oHIa OLIEHOYHBIX CPEICTB
no JucuuniIuHe MaremaTuka

1 cemecTp
KOHTDOMHDYEMbIC Kon xonTpommpyemoit | TpeboBaHuss kK ypoBHIO ycBoeHHs | HammeHoBanme
Ne POIHPY KOMITETEHIIMN (MM €€ | KOMIETEHINU OLIEHOYHOTO
pasaensl (TEMBbI)
YaCTH) CpescTBa
1. VK-1.1 3HaTh: Bemmonnenne
-aHAITM3UPYET 0COOEHHOCTH CHCTEMHOTO H 3aJaHuil Ha
pOOJIEMHYTO KPUTHYECKOTO MBIIIJICHUS MPAaKTHYECKUX
Jluneiinas anrepa CHUTYaLHIO KaK METO/IbI [TOCTAHOBKH H PEIICHHUSI 3aHSTHAX
CHCTEMY, BBISBIISIL €€ | 3a1ad4 TectupoBanne
COCTaBJISIIOLINE U [paBuUiIa IOKa3aTeNbCTBA 1 PI'P
CBA3W MCXKIY HUMU. OIIPOBEPKEHUS CY)KICHUMN B Ox3aMeH
2. | BexropHas anredpa Y P Ij yHA .
Hay4HOH, NpodeccHoHaNnbHON U
3. | AHanutudeckas N
OIIK-14.7 TTOBCETHEBHOM MPaKTHKE
reOMEeTpHs Ha IUIOCKOCTH
-JIEMOHCTPUPYET OCHOBBI ~ (YHKIMHM  HECKOJIbKHX
U B IIPOCTPAHCTBE .
0a3oBble  3HAHMA B | MIEPEMEHHBIX, TEOpUH  (YHKOWH
4. | Tlpenen u HEMPEPHIBHOCTH
obactu KOMIIIEKCHOT'O TIEPEMEHHOT'0, TEOPHHU
€CTECTBEHHOHAYYHbIX psinoB, Teopun AudQepeHInanbHbIX
TACIMILTAH 1 | YPaBHEHUi, TEOpHH BEPOATHOCTEH U
FOTOBHOCTD MaTeMaTH4eCKOi CTaTUCTHKH;
UCIIOJIB30BATh

KowmrekcHble uncna

OCHOBHBIE TOJIOKEHHS 1
3aKOHBI ~ MaTeMAaTHKH,
GM3MKn M XUMHH B
npodeccHoHaNbHON
JIeATEIbHOCTH,
OPUMEHATh  HX
TEOPETUUECKUX u
9KCIEPUMEHTAIEHBIX

HCCJICAOBAHUAX

Ymertn:

BbIOMpATh MH(POPMAIIMOHHBIE
pecypchl Ut Honucka HHQOpMAIIiH B
COOTBETCTBHUH C TIOCTABIICHHOMH
3agaden

OIICHUBATh COOTBETCTBUE
BBIOpaHHOTO MH(OPMAIIIOHHOTO
pecypca KpUTEpHUsM MOJHOTHI U
AyTEHTHYHOCTH
CHCTEMAaTH3HPOBATh OOHAPYKEHHYIO
MH(pOpPMALINIO B COOTBETCTBUH C
TpeOOBAHUSAMH U YCIOBUIMHI
IIOCTABJICHHON 3a1a4n

BBISIBIIATH CHCTEMHBIC CBSI3H MEKIY
WU3y9aeMBIMU SIBIICHUSIMH,
mpoIeccaMy U/WIA 00BEKTaMH Ha
OCHOBE IPUHSATOW MapaJUT MBI
HAXOJUTh, KPUTHYCCKH
AHAJTU3UPOBATh U KOHTEKCTHO
o0pabaTbiBaTh HH(OPMALHIO,
HEOOXOAUMYIO ISl peIICHUS
IIOCTABJIEHHOM 3a/1a4u

MPUMEHATH HMIT0CO(CKUi 1
oOIIeHAYYHBIH TTOHATHHHBIN
amnmapaTsl ¥ METOIBI B

PO eCCHOHATBHON IEATEIBHOCTH
MPUMEHSTH COOTBETCTBYFOIIUI
MaTeMaTHYCCKHUH armnapaT, METO-JIbI
aHaJM3a ¥ MOJICITMPOBAHNS,
TEOPETHYECKOTO U SKCIIEPUMEH-
TaJBHOTO WCCIICAOBAHIS MTPH
pemeHnn nmpodecCOHaIbHBIX 3a1a4
Baaners:




METOJIaMH TIOUCKa, KPUTHYECKOTO
aHaJM3a ¥ CUHTe3a nH(popMauu
METOJIOM CHCTEMHOT'0 ITOX0/1a ISt
peLIeHus! TOCTABICHHBIX 3a/1a4
HaBBIKAMHU apTyMEHTAIH BHIBOJOB
U Cy>KICHHH, B TOM YHCIIE C
pUMeHEeHnEeM QHI0CcOPCKOTo
MOHATUMHOTO anmnapara

HaBbIKAMH  TEOPETHYECKOTO
9KCIEPUMEHTAIEHOTO
BaHUs 00BEKTOB

HaJIbHOM NESITCIILHOCTHU

MMPUMEHCHUCM METOJ0OB MATEMATUKHN

u

UccIeno-
npodeccuo-
c

2 ceMecTp

Kon xoHTponupyemoit

TpeboBaHust K YpOBHIO YCBOCHHS

KouTpoaupyemslie HaumenoBanue
Ne KOMITCTEHIINK (WM €€ | KOMIICTEHIINU
pa3znensl (TeMBbl) OIIEHOYHOTO CPeCTBa
JacTH)
5. | duddepenunanpaoe VK-1.1 3HaTh! Brimonaenne
HCUUCIIEHNE -aHAIIM3UPYET 0COOEHHOCTH CUCTEMHOTO U 3a7aHuH Ha
6. | HeompeneneHHbiit poOJIEMHYO KPUTHUYECKOTO MBIIIJICHUS MPaKTHYECKUX
CHUTYaIHIO KaK METO/IbI TIOCTAHOBKH U PEICHHUS 3aHATHAX
HAHTErpai
CHCTEMY, BBISIBIISIA €€ | 3amad TectupoBanne
7. COCTABIISIOLIHE U MpaBHJIa TOKA3aTeIbCTBA U PI'P
CBsA3H MEXKIy HUMU. OIIPOBEPXKEHMS CYKICHUN B Ok3ameH
HAy4YHOH, Tpo(eCCHOHATBHOMN U
OIIK-14.7 MTOBCETHEBHOM MPAKTHKE
-JIEMOHCTPUPYET OCHOBBI ~ (DYHKIIMM  HECKOJBKHX
0a30oBble  3HAHMA B | IEPEMEHHBIX, TEOpHU (QYHKIHH
obnactu KOMILIEKCHOT'O TIEPEMEHHOTO,
€CTECTBEHHOHAYYHbIX Teopun pAAOB, Teopun
JUCLMTLIHH u | AuddepeHINaNbHEIX  ypaBHEHUH,
FOTOBHOCTE TEOpUH BEPOSATHOCTEHN u
HCIIONE30BATE MaTeMaTH4eCKOM CTaTUCTUKH;
OCHOBHBIE ITOJIOXKEHHUS
Y 3aKOHBI MaTEMaTHKH, Ywmers:
BEIOMPATh MHPOPMAITHOHHBIE
¢bu3ukn W XUMUU B
. €CypCHI ISl HOMCKa HH(OpMaLK
npoecCHOHAIBHOM pecyp bop N
B COOTBETCTBHH C MOCTABICHHOMN
| ACSATCIIbHOCTH .
OnpeneneHHbIi > saxageit
NPUMEHATh  UX
HHTErpan OLICHUBATh COOTBETCTBUE

TCOPETUYCCKUX u
OKCIICPUMEHTAIBHBIX
HCCJICAOBAHUAX

BBIOpPaHHOTO MH(OPMALIIOHHOTO
pecypca KpUTepHUsM IOJHOTHI 1
AyTEeHTHYHOCTH
CHCTEMaTHU3UPOBATh
00HapyXKeHHYI0 HHPOPMALIHIO B
COOTBETCTBHH C TPEOOBAHUSIMH U
YCIIOBHSMH TTOCTABJICHHOW 332K
BBISIBIISITH CUCTEMHBIC CBSI3H
MEXIy H3y4aeMbIMHU SBJICHHUAMHU,
poreccaMu U/ min 00beKTaMU Ha
OCHOBE IIPUHATON NIapaJUrMbl
HAaXOAUTb, KPUTHYECKH
AQHAINU3UPOBATh U KOHTEKCTHO
00pabarsiBaTh HHOOPMALHIO,
HEOOXOUMYIO JUIS PELICHUS
MIOCTABJICHHOH 3a/1auu




MPUMEHSATH (hritocodckuii u
0OIIICHAYYHBIN TTOHATHHHBIN
anrmapaTbl ¥ METO/IbI B
podeCcCHOHANBHOMN eI TeIbHOCTH
MPUMEHSTh COOTBETCTBYIOIINI
MaTeMaTHYECKHi anmapar, MeTo-
bl QHAJIN3a U MOJICIIUPOBAHUS,
TEOPETHUYECKOTO U IKCHIEPUMEH-
TAJILHOTO MCCIIEIOBAHUS IPU
pemeHnn npogeccoHanbHbIX
3anaq

Baagern:

METO/IaMH TIOUCKA, KPUTHYECKOTO
aHaM3a U CUHTe3a HHPOpMAIUU
METOJIOM CHCTEMHOT'0 [0JIX0/1a
JUTSL PEILICHHUST TIOCTaBICHHBIX
3a7a4

HaBBIKAMU apTyMEHTAIHH
BBIBOJIOB U CY>K/ICHHUH, B TOM
YHCIIe C IPUMEHEHNEM
¢buocohcKoro MOHATHIHOTO

amnmapara
HaBBIKAMH  TEOPETHYECKOTO U
9KCIIEPUMEHTAIBHOTO  HCCIIENIO0-
BaHUS  OOBEKTOB  mpodeccho-
HaJIbHOH JIESITEIIEHOCTH c
MIPUMEHCHNEM METOJIOB
MaTeMaTHuKH
3 cemecTp
KoHTponnpyemsic Kon xontponmpyemoii | TpeboBanuss K ypoBHIO ycBoeHus | HammenoBanue
Ne KOMITETEHIIMM (WM €€ | KOMIIETCHLUH OLIEHOYHOI 0
pasessl (TemMbl) uacth) N
8. DYHKIIMM MHOTHX YVK-1.1 3HaTh! Brinonnenue
MEPEMEHHBIX. -aHAIU3UPYET 0COOEHHOCTH CHCTEMHOTO U 3alaHui Ha
9. )j[nq)q)epeﬂunanbﬂme Hp06HeMHyIO KPUTHYECKOTO MBILITICHHUS PAKTUYCCKUX
ypaBHEHHUS CUTYaLMIO KaK METObI IIOCTAHOBKHU U PELICHUS 3aHATHUSIX
10. CUCTEMY, BBIBIIAA €€ | 3ajad TectupoBanue
COCTAaBJISIOIINE U [paBWJIa JOKa3aTeIbCTBA U PI'P
CBSI3HM MEXKIY HUMH. ONPOBEPKEHUS CYKJICHUN B OKk3amMeH

Teopus psinoB

OIIK-14.7
-JIEMOHCTPUPYET
0a3oBBIC 3HAaHHWSA B
obnactu
€CTECTBEHHOHAYYHBIX
JTUCUMILIMH u
TOTOBHOCTb
HCIIOJIb30BATh
OCHOBHBIC TIOJIOKEHHS
Y 3aKOHBI MaTEMaTHKH,
GU3UKN W XUMHA B
npodeccCHoHaNBHON
JIeATEIbHOCTH,
IMPUMECHATH ux B

TECOPETUICCKUX n

Hay4HOH, TPOQeCcCHOHATIBHON 1
MIOBCETHEBHOM MPaKTHUKE

byHKIUH
NEPEeMEHHBIX,  TEOpHHU

OCHOBBI HECKOJIBKHUX

GbyHKIHI
KOMITJIEKCHOTO MEPEMEHHOTO, TEOPHU
psnoB, Teopun auddepeHIHATBHBIX
YPaBHEHUI, TEOPUU BEPOATHOCTEH U

MaTeMaTHICCKON CTaTUCTHUKH,

Ymersn:

BBIOMpaTh MH(OPMAIIOHHBIE
pecypchl Juis Iorcka HHGOpMaIyy B
COOTBETCTBUU C II0CTaBICHHON
3a1ayeit

OLIEHUBATh COOTBETCTBHUE
BEIOPAHHOTO WH(POPMALIMOHHOTO




OKCIIEPUMEHTAJIbHBIX

HCCJIICOOBAHUAX

pecypca KpUTEpUsIM TTOJTHOTHI U
ayTEHTHYHOCTH

CHUCTEMAaTH3UPOBATh OOHAPYKECHHYIO
HH(POPMAIIHIO B COOTBETCTBHUH C
TpeOOBAHUSAMH U yCIOBUIMHU
MOCTaBJIECHHO 3a1a4un

BEISBIIATH CHCTEMHEIE CBSI3U MEXKIY
M3y9aeMBIMU SIBIICHUSIMH,
mporeccaMu u/mwin 00beKTaMU Ha
OCHOBE MPHUHSITON MapaurMbl
HaxXo4guTb, KPpUTUICCKU
aHAJIM3UPOBATH U KOHTEKCTHO
o0OpabarsiBaTh MH)OPMALHIO,
HEOO0XOAUMYIO JUIS PELICHUS
MOCTaBJIECHHON 3a1aun

pUMEHSTH prmtocodekuii u
0OIIeHAYyYHBIN TIOHATHHHBIN
armapaThl © METOIBI B
poeCCHOHATBHOMN EATEIEHOCTH
MIPUMEHSTh COOTBETCTBYFOIIUI
MaTeMaTHYeCKUi arrmapar, METO/bI
aHaJIM3a ¥ MOJICIIMPOBAHUS,
TEOPETHYCCKOTO U
SKCIEPUMEHTAIBHOTO UCCIICAOBAHIS
[IPU PELICHUH MTPOPECCHOHATBHBIX
3amaq

Baaners:

METOJaAMH TIOUCKA, KPUTHIECKOTO
aHaJln3a ¥ CHHTE3a HHPOPMALIUU
METOJIOM CHCTEMHOT'O MTOAX0/[a JUIS
peUICHUS MMOCTABJICHHBIX 3a1a4
HaBbIKaMHW apryMEHTallU BbIBOJOB 1
CYyXJI€HUH, B TOM YHCIIE C
npuMeHeHueM ¢puiocodckoro
MOHATUIHOIO anmnapara

HaBBIKAMH TEOPETUIECKOTO "
9KCIIEPUMEHTAJIBHOTO HCCIIEI0BaHHs
00BEKTOB po¢eCCHOHATBFHON

JACATCIBPHOCTHU C MPUMCHCHUCM
METOA0OB MaTCMaTUKHU




MHuUHHCTEPCTBO HayKH U BhIcIIero oopasoBanus Poccuiickoit @enepaunn
denepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHIE BBICIIETO 00Pa30BaHMS
«CEBEPO-BOCTOYHbII ®EJIEPAJIbHBII YHUBEPCUTET UMEHH M. K. AMMOCOBA»
Texumueckuit uactutyT (Prmuan) PCAOY BO «CBOY» B r. Heprorrpu

Kadenpa Maremarvnku u nHGOpMATHKH
KADEJPA MATEMATHUKU U UTHOOPMATUKU

IIporpamma 3x3amMeHa

DK3aMeH M0 JUCHUIUIHHE MPOBOAUTCA B (hopMe coOeceoBaHus MO HK3aMEHAIIMOHHBIM OHIeTaMm.
DK3aMEHAIIMOHHBIN OMJIET BKIIOYAET OJMH TEOPETUUECKUN BOIIPOC M 1B MPAKTHUECKUX 3aJaHUS.
Bomnpocsl k 3xk3aMeny:

1 cemecTp

1. @ynkuus onHoii nepemeHHol. OcHoBHBIE MoHATHA. [loBenenune Qynkuuu. I'paduku 3meMeHTapHBIX
(bYyHKIHIA.

Matpunibl. OCHOBHBIE IOHSITHS.

Onpenenurenu. OcHOBHbIE NOHATHS. ONPENEIUTENN BTOPOT0, TPETHETO MOPSAIKA.

Mertoas! BBIYUCIIEHNS ONPENCINUTENEH 1 — IO MOPSAIKA.

Panr matpunel. Teopema o panre MaTpHIlbI.

CucreMbl TUHEUHBIX ypaBHEHUH. OCHOBHBIEC MOHSTHUS.

Peienune cuctem JIMHEHHBIX YpaBHEHU MeToI0M ["aycca.

e S A o

Penienue HeBBIpOXKAECHHBIX JIMHEHHBIX cucteM. Dopmynel Kpamepa.

9. Hewipoxxaenablie MaTpuilbl. OOpaTHas MaTpHIa.

10. MaTpu4HbIil METO PEIICHUSI HEBBIPOKICHHBIX JTUHEUHBIX CUCTEM.

11. Onepanuu Hag MHOTOYICHAMH.

12. Kopnu mHorowienoB. Teopema besy.

13. Cxema I'opnepa. KpaTHbie KOpHH.

14. PammonansHbie 1podu. OCHOBHBIC TTOHATHSI.

15. TlonspHble KOOPAUHATHI. 3ABUCUMOCTh MEXIY NMPAMOYTOJIBHBIMU U MOJISPHBIMUA KOOPJIUHATAMMU.
16. Bektop. OCHOBHBIE TOHATHS.

17. CkansipHoe npousBeeHue BeKTOpoB. CBOICTBA.

18. BekTopHoe npousBeieHre BeKTOpoB. CBOMCTRBA.

19. CMemanHoe npousBeneHrue BEKTOpoB. CBOMCTBA.

20. BerpaxkeHue CKaJsipHOTO MPOU3BEICHHUS BEKTOPOB Yepe3 KOOPAUHATHI COMHOXKHUTEICH.
21. BeipaxkeHre BEKTOPHOTO MPOU3BEICHHUS] BEKTOPOB YePe3 KOOPAUHATHI COMHOXKHUTEEH
22. BeipaxkeHHe CMENIaHHOTO MPOU3BEICHUSI BEKTOPOB Yepe3 KOOPAUHATHI COMHOKUTEIICH.
23. YpaBHEHHE JIMHUU HA IJIOCKOCTH. BUbI ypaBHEHUI NPsIMOM Ha TJIOCKOCTH.

24. Yron Mexay AByMs MPsIMbIMU. Y CIIOBUE MapalIeIbHOCTH U MEPIEHAUKYIIIPHOCTH JIBYX MPSIMBIX.
25. O0miee ypaBHEHHE IUIOCKOCTH. BU/IbI ypaBHEHHI ITIOCKOCTH.

26. HopmanbHOE ypaBHEHHE MIOCKOCTH. PaccTosiHUE OT TOUKHU JI0 TIIOCKOCTH.

27. Yroa Mexay TOCKOCTAMH. B3auMHOE pacnoioKeHne IBYX MIIOCKOCTEH.

28. IIpsimast B IpOCTpaHCTBE.

29. B3auMHO€ pacnooKeHue NpsMou 1 TMIOCKOCTH.

30. Dmminc. KanoHndeckoe ypaBHEHHE.

31. 'umepOosa. KaHoHMueckoe ypaBHEHUE.

32. [1apabona. Kanonnveckoe ypaBHEHHE.

33. IloBepxHocTH BpanieHus. [loBepXHOCTH BpalleHUs] BTOPOTO MOPsIAKA.

34. Knaccudukanuys moBepxXHOCTeH BTOPOTO MOPSIIKA.



35. Beruncienue npesienoB YUCIOBBIX MOC/IEA0BATEIbHOCTEH.
36. Boruncnenue npenenoB GyHKUUNA. PackpbITHe pa3nu4HbIX TUIIOB HEONPEAEICHHOCTEH.
37. UccnenoBanue GyHKIMI Ha HEMTPEepbIBHOCTh. HaxoxkeHue To4ek pa3pbiBa M UX TUIIOB.

2 cemecTp
1. OmnpezneneHue Npou3BOAHOMN GYHKINHU OHOM TepeMeHHON. ['eomeTpruecKuii 1 MeXaHUUeCKUH CMBICIT

MIPOU3BOAHOM.

2. Brruucnenue npousBoaHOM crnoxkHoi pynkuuu. Haxoxnenue nuddepenmana GyHKINN.
3. JuddepenuupoBanue GyHKIUN 3aJaHHOW B MapaMeTPUUECKOM BHJIC U HESIBHOU (DYHKITHH.
4. Bpruucienue npou3BOIHBIX U Ju(depeHIanoB BBICIINX MOPAIKOB.

5. HccnenoBanue (GyHKIUM C TOMOIIBIO TPOU3BOJHBIX M 3CKM3HOE MOCTPOCHKE IpaUKOB.

6. IlepBooOpaznas pynkius. Heonpenen€HHbIii HHTETpal U €r0 CBOMCTBA.

7. OCHOBHBIE METO/IbI UHTETPUPOBAHUSI.

8. Pa3znoxenue parmoHaIbHBIX Ipo0OEH HA MPOCTEHIIHE.

9. MHTerpupoBaHHe MPOCTEHIIMX APOOEH.

10. VHTerpupoBaHue UPPAMOHATIBHBIX (DYHKITUH.

11. VHTerpupoBaHue TPUTOHOMETPUUYECKHUX (DYHKITHI.

12. 3ajmauyu, IpUBOJAIINE K MIOHATHIO ONPEAeIEHHOro nHTerpana. OnpeneneHue.
13. MeTtopl penieHus onpeaeaéHHOro nHTerpaa.

14. CBoONCTBa OMPEACICHHOTO UHTETpaa.

15. Teopema o cpegHeEM.

16. HecoOcTBEeHHBIC HHTETPAIIHI.

17. T'eoMeTpuyecKre MPUIOKEHUS ONPENEICHHOTO HHTErpaa.

18. DuU3MYECKUe MPUII0KEHUS ONPEAEIEHHOTO HHTErpaia.

3 cemecTp
1. ®ynkuus MHOTUX nepeMeHHbIX. OCHOBHBIE MOHATHS (ONpeesieHre, 00IacTh onpeeseHus, 001acTh
3Ha4YeHMs, rpaduK, MOBeIeHNE (PYHKITUN).
YacTHble MPOU3BOIHBIE IEPBOTO U BTOPOTO MOPSAKOB (PYHKIIMH MHOTHUX MEPEMEHHBIX.
[Ipon3BoHBIE BBHICIIUX MOPSAKOB (PYHKIIMM MHOTHUX MEPEMEHHBIX.
Huddepennnan QyHKIMY MHOTHUX IEPEMEHHBIX, IEPBOTO U BHICIIUX MOPSIKOB.
HccnenoBanne pyHKIIMM MHOTHUX MIEPEMEHHBIX HA SKCTPEMYM.
Yucnoseie psagpl. OCHOBHbBIE TOHSTHS.
HeoOxoaumplii pu3HaK CXOJUMOCTH MOJIOKUTEIBHOTO YUCIOBOTO Psijia.

e A

JlocTaTouHbIE MPU3HAKU CXOAUMOCTH MOJOKUTEIBHBIX YUCIOBBIX PAIOB.

9. 3HakonepeMeHHbIE YUCIOBBIC psiibl. OCHOBHBIE MOHATHUS. [I[pU3HAKKU CXOIUMOCTH.

10. dyskuroHabHbIE psiabl. OCHOBHBIE OHATHA.

11. Crenennsie psaasl. Buasl. OcHoBHBIE OHATHS. Paaryc n 0671acTh CXOIMMOCTH CTENIEHHOTO Psijia.
12. Tpuronomerpudeckuii psii. OCHOBHBIC TOHATHS. Paguyc u 001acTh CXOAMMOCTH
TPUTOHOMETPUUYECKOTO PAJa.

13. Paznoxenue pynkmuu B psia Termopa. Y CIOBHS pa3IoKEHUS.

14. Paznoxenue GpyHkuu B psig Oypbe. Y CIoBUS pa3IoKeHHUS.

15. OGwikHOBeHHbIE AuddepeHnanbabie ypaBHeHUs. OCHOBHBIC MTOHSTHS.

16. OOGwrikHOBeHHbIE AuddepeHnnanbabie ypaBHeHusI | mopsiaka. Buasl ypaBHeHMIA.

17. Omnoponusie nuddepernuanpabie ypapHeHus 11 mopsaka ¢ mocTOSHHBIMUA KOA(DPHUITUEHTAMHU.
18. HeomHoponnsie muddepennnanbupie ypaBHeHus Il mopsiaka ¢ MOCTOSHHBIMH KO3 HUIIMEHTAMH.



MeTto b1 peuicHus.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Juddepenunanbaple ypaBHEHHS BBICIINX TOPSIIKOB.
Cuctemsl tuddepeHIanbHbIX ypaBHeHUNH. OCHOBHBIE TTOHSTHS.

CnyqaﬁHHe cooObITHs. Kitaccnueckoe M CTaTUCTHYECKOE OIIPEACIICHUC BCPOATHOCTHU.

I'eomeTpuueckas BEpOATHOCTb. TEOpEMBI CIOKEHHS U YMHOKEHUS.
dopmyna noaHOH BeposTHOCTH U hopMmyia baiieca.
JluckpeTHas ciydaiiHas BenuuuHa. OyHKIMS pacipeesICHNUS.

@OyHKIUS pacnpeaeseHus U MJI0THOCTh paclpeieeHnsl HePephIBHOM c1y4aiiHOM BeTUYUHBI.

MaremaTruecKkoe OKHAaHUE JUCKPETHOM CiiydailHOW BeIn4rHbl. CBOMCTBA.
Jucnepcust AUCKPETHOM citydaiiHOU BeInYrHbI. CBOMCTBA.

UucnoBble XapaKTePUCTUKN HETIPEPHIBHBIX CIIyYaiHBIX BETUYHH.

Mopa 1 Menuana.

bunomuaneHoe pacnpenenenue. YucnoBble XapaKTEpPUCTUKH.
Pacnpenenenue [lyaccona. UucnoBbie xapaKTepUCTUKH.

PaBHOMepHBII 3aKOH pacnpenesieHus. YUCIoBbIe XapaKTEPUCTUKH.
HopManbnslii 3akoH pacnpeaeneHus. YucinoBble XapaKTEPUCTUKHU.
[TokazarenbHOE pacnpeaeneHue. YuciaoBble XapaKTEPUCTUKH.
JIMCKpeTHbIE IByMEPHBIE CITyuyaifHble BEJTMUHHBI.

HenpepbiBHbIE ABYMEpHBIE CTydailHbIE BETUYUHBI.

Koppensuuonnsiit MOMEHT ¥ KO3 OUITMEHT KOPPESITUH.

OCHOBHBIE NOHSATHS MATEMAaTUYECKON CTATUCTUKH.

[Tonuron yactoT. Beibopounas ¢pyHKIUS pacrpeneaeHus 1 THCTorpaMMa.
YucnoBble XapaKTEPUCTUKHN CTATUCTUYECKOTO paclpeaesieHusl.

OcHOBHbIE CBOMCTBA CTATUCTHYECKUX XapAKTEPUCTUK MAPaAMETPOB paclpe/IesICHNUS.

Crioco0ObI TOCTPOEHUS OIICHOK.
[TpoBepka CTATHCTHYECKUX THITOTE3.

Kputepum oueHku:

KoMmnerenunun

XapaKTepMCTmca OTBETAa HA TeOpeTﬂ‘leCKl/lﬁ BOIIpoC / BBINIOJIHEHUSI
NMPAKTUYE€CKOIo 3a1aHuA

KoanuecTBo
HAOpaHHbIX
0aJ1JI0B

JlaH nonHbIi, pa3BEpHYTHIN OTBET HA IIOCTABJICHHBIN BOIPOC, I0OKA3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHHH 110 JUCUUILIMHE, T0KA3aTEIbHO PACKPBITHI
OCHOBHBIE ITOJIOKEHHSI BOIIPOCOB; B OTBETE IPOCIIEKUBAETCA YETKAsA CTPYKTYPa,
JIOTHYECKAs MTOCIIEN0BATEIBHOCTD, OTPAXKAIOIIAS CYIIIHOCTb PACKPBIBAEMBIX
TIOHATHH, TeOpHil. 3HAHUE 10 IPEAMETY JEMOHCTPUPYETCS Ha (POHE MOHUMAHHUS €TO
B CHCTEME JJaHHON HAyKH M MEKANCIMIUIMHAPHBIX CBA3eH. MOTYT OBITh IOITYIIIEHBI
HEI0YETHI B OIPEEeICHUH OHATHI, UCTIPABJIEHHBIE CTYIEHTOM CaMOCTOSTENBHO B
IIPOLIECCE OTBETA.

9-10 6.

VK 1.1, OIIK- | lau nonHbIi, pa3BepHYTHIA OTBET HA IIOCTABIICHHBIN BOIPOC, MOKA3aHO YMEHME
14.7 BBIJICJIUTH CYIIECTBEHHbIE U HECYIIIECTBEHHBIE IPU3HAKH, IPUIMHHO-CIIEICTBEHHBIE

cBs3u. OTBET YETKO CTPYKTYPHUPOBaH, JoTrHYeH. MOryT OBITh ZOMYIIEHHI 2-3
HETOYHOCTHU MJIM HE3HAUUTEJIbHbIE OIIMOKH, HCIIPABICHHBIE CTYICHTOM C IIOMOILBIO
IpernogaBaTens.

7-8 0.

JlaH HE1OCTaTOYHO MOJHBIA U HEAOCTATOYHO Pa3BEPHYTHIN OTBET. JIoruka u
MOCJIEI0BATEIILHOCTD M3JIOKECHHUS NMEIOT HapyIleHus. JlomyIeHbl OIHOKH B
PacKpBITHHU TTOHATHH, yHOTpeOineHnn TepMuHOB. CTyIeHT He CII0OCO0eH
CaMOCTOSITENIBHO BBIIEIUTh CYILIECTBEHHbIE U HECYLIECTBEHHBIE IPU3HAKHU U
MMPUYUHHO-CJIICACTBECHHBIC CBA3U. B otBete OTCYTCTBYIOT BbIBOJbI. YMenue
PaCKpBITh 3HAYEHUE 000OIICHHBIX 3HAHUN HE MTOKA3aHO.

5-6 0.




OTBeT npeacTaBisieT co00i pa3po3HEHHbIE 3HAHNUS C CYIIECTBEHHBIMU OIINOKaMHU
1o Bompocy. IIpucyTcTBYIOT (hparMeHTapHOCTh, HEIOTHYHOCTh N3JI0XKEHHS.
CTyneHT He 0CO3HAET CBA3b 00CYKIaeMOT0 BOIpOca IO OWJIETy C APYTHMHU
00BEKTaMH TUCHHMIUTMHBEL. OTCYTCTBYIOT BBIBOABI, KOHKPETH3ALMS 1
JOKa3aTeNbHOCTD H3JI0KEHHUS. J[OTIOMHUTENbHBIE U YTOYHSIOIIIE BOIPOCHI

npernojaaBaTess He IPUBOAAT K KOPPEKIIUU OTBETA CTYICHTA. 06.
unu
OTBeT Ha BOMPOC MOJHOCTHIO OTCYTCTBYET
unu
OTka3 oT OTBeTa
[IpakTryeckoe 3a1aHKe BIMOJIHEHO, BEPHO,
OTCyTCTBleT OIJlI/l6KI/I paSJ'lI/l‘lH])lX TUIIOB. MOFyT 6])ITI) [lOHyH_leHI)I HEIO0YCThI B 9_10 6
OIIPE/ICTICHUH MOHSITHMH, UCTIPABIICHHbBIE CTYACHTOM CaMOCTOSTENILHO B MIPOLIECCE
OTBETA.
VK 1.1, OlIK- [IpakTuueckoe 3aJaHue BHIIIOJIHEHO B MOJHOM 00beMe. 186
14.7 JonyuieHane3HaunTelIbHast OINOKa. ’
Jlommy1ieHbl HeCKOJIbKO He3HAYUTENBHBIX OMIMOOK PAa3JINYHBIX THITOB. 5-6 0.
Jomy1ieHsl 3HaYUTENbHbIE OMMOKU. JIOTOTHUTENbHBIE U YTOUHSIOIINE BOIIPOCHI
MperoIaBaTels He IPUBOJIAT K KOPPEKIIUN OTBETA CTYICHTA. 06.

uau
Brimonnenue IMPAKTUYCCKOI0 3aJaHrs NOJHOCTbIO HCBEPHO, OTCYTCTBYCT




MHuUHHCTEPCTBO HayKH U BhIcIIero oopasoBanus Poccuiickoit @enepaunn
denepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEKICHUE BBICIIETO 00Pa30BaHMS
«CEBEPO-BOCTOUYHbII ®EJIEPAJIbHBII YHUBEPCUTET UMEHH M. K. AMMOCOBA»
Texumueckuit uactutyt (prmuan) PICAOY BO «CBOY» B r. Heprorrpu

Kadeapa Maremarvnku u nHGOpMATHKH

PacueTrHo-rpajduueckue padoTbl
1 cemecTp
3amanme 1. HccaenoBars CJIY Ha COBMECTUMOCThH M PEIIUTHh TPEMs CIIOcOO0amMu (C MOMOIIBIO MpaBHiIa
Kpamepa, merogom ["aycca u cpecTBaMu MaTpUIHOTO UCUHUCIICHUSA).

—2 1 =3 =4 -3 1 |=2
1] 4 7 -2|-6 6. [1 -2 —4]-11
1 -8 5|1 2 -1 0| 1
J
1 7 -2 3 ) Al 3 0] 4
z.% 5 115 7.13 -2 1 |-3
25 -5|-4 2 1 -1]-3
-
1 3 -2|-5 2 -1 1]-1
3.{1 9 —4|-1 8.1 0 3|7
-2 6 -3| 6 1 1 3|6
\_
2 3 1 3 -2 0 |-
4.l 4 -1 5|6 9l 1 -2 1 |-1
1 -2 4|9 1 3 -1]0
3 5 —6]|-5 2 -1 —-6]-15
5. 12 -3 5|38 0.3 -1 1 | -2
1 4 -1]1 -1 0 3| 7

3apanue 2. [To koopaunaTtam BepinH nupamuibl ABCH, naiitu:
1) mmny pebpa AB;
2) yron mexny AB u AC;
3) mnowmans rpanu ABC;
4) 00beM MUpaMHUIbI;
5) ypaBHenue npsmon AB;
6) ypaBaenue miockoctu ABC.

1) A(-1,2,1),B(-2,2,5),C(-3,3,1), A(- 1,4, 3) .

2) A(-2,1,-1),B(-3,1,3),C(-4,2,1), A(- 2,3, 1) .
3) A(L,1,2),B(0,1,6),C(-1,2,2), A( 1,3,4).

4) A(-1,-2,1),B(-2,-2,5),C(-3,-1,1), A(- 1,0, 3) .
5) A(2,-1,1),B(1,-1,5),C(0,0,1), 1(2,1,3).

6) A(-1,1,-2),B(-2,1,2),C(-3,2,-2), A(- 1, 3, 0) .
7) A(1,2,1),B(0,2,5),C(-1,3,1), A( 1,4, 3).

8) A(-2,-1,1),B(-3,-1,5),C(-4,0, 1), (-2, 1, 3) .
9 A(l1,-1,2),B(0,-1,6),C(-1,0,2), (1,1,4).
10) A(1,-2,1),B(0,-2,5),C(-1,-1,1), (1,0, 3)



3apanue 3. JlaHbl KOOpAMHATBI BepIIKH TpeyronbHuka A, B, C. Haiitu:

. JUINHY cTOpoHb! AB;

. ypaBHeHue ctopoH AB u BC u ux yrinossie k03¢ (pUIIHMEHTSI;

. yron y mexay npsmeimu AB u BC B paguanax;

. ypaBHeHue BeicoThl CD un ee nnuny;

. ypaBHeHue meauanbl AE u koopanHatel Touku K nepeceuenus 3ot Mmeanansl ¢ Bbicotoit CD

. ypaBHeHue npsaMon L, kotopas npoxoaut uepes Touky K nmapamiensHo k ctopoHe AB;

. KoopauHatsl ToUkH (, ) F F F x y , koTopas HaxoquTcsi CHMMETPHUYHO TOUKE A OTHOCUTEIBHO PSIMON

AL AW~

w)

1) A2, 1,-2),B(0,0,2),C(2,-4,1).

2) A(-3,0,-6),B3,1,-5),C(1,-3,-1).
3) A(-4,5,7),B4,3,2),C(1,4,-2).

4) AGS,0,-1),B(1,1,-3),C4,-6,-1).
5) A(-3,3,-2),B(3,4,-6),C0,-3,0).
6) A(-2,1,-1),B(2,4,-1),C(1,-3,2).
7) A(0,3,-2),B(-3,5,-7),C(8,-3,4).
8) A(-1,3,-4),B(-9,4,-6),C(6,-3,5).
9) A(-3,5,-4),B3,-2,-1),C4,-3,7).

10) A4,2,-2),B3,1,-3),C(5,-3,8).

Samanne 4. Hatitu npenens! ¢yHKIIAA.

2 ) x—1 _
1 a)lim XY g lim————— g) lim\/; L
x>0 4 — Dy 2 =Ly +4x -5 =l x? _x
. 1—-cos2x *
) lim——=== ) fim| 22
x>0 tg”6x x>0\ 2x +1
lim1—6)c+7x3 lim x2 -1 limxz—2x—15
2. a) X—>00 3_x3 , 6) x—)12x2_x_1’ B) x—5 AX — —2
. arctg 3x x-3
x>0 1g 8x x>0\ 15x — 3
C 6xt +2x% -3 x> +2xr-x-2 . A2x+3-3
lim 7 lim 5 hm—2
3. a)">* 1-2x , 6)71 2x"-x-1 | g)*33+2x-x
. l—cos 4x r+3\H
lim———— ;
r) x=0 xsinSx ’ Al g‘;(ﬂlj ’

o 2% +3x2 4+ 4x . x> —4 C Ix—2-x
lim 3 Iim 3 > Iim 5
4, a)*>* l1+15x—x 6) “72x” +2x" —x—-2 )l xT+5x-6

’

1

X il
r) lim ctg —-tg 3x, : i x .
))HO 8518 A) )1(1_1)1(1)(1+s1nx)



o Sx? +4x+1 . x2-25 x4 2+x
lim — lm———— lim ———

5. a)x—>°°3+x—2x2’ 6)x—>5x2—4x—5, g) " x? -1

. SI - 1g2 _
) lim S03¥82% L In(x+3)—In3
x>0 x-sin4x x—0 X
. 7x4 —3x3 +2x2 . x2 —4x o AdAx+1-3
lim " hmz— 11m2—
6. a)*>* 5-2x . 6) X" =3x—-4 g2 x"+x-6
o lim S0 lim (x4 1) (In2x +5) ~ In 2x) |
x—0cos6x —1’ X400
14+ 2x+3x? _oxT =2x+1 . N2x+9-5
lim lim lim

7. a)x—’w5—6x—2x2, 6)x—>1x3—x2—x+1' B)x—>8x2—6x—16’

2
o fim > =%y lim x? - (InGx? — 1)~ In(3x?)) |
x—0  tg3x X—>00

20 43x 4 x ) x2 +3x+2 : 2x* +3x-2
8. a) lim > 5 6) lim 3 > , B) lim ,
x>0 [+ x° —3x x>l x” 4+ 2x° —x -2 x—)% [0,5+x —~/2x
) lim sin 7x.— sin 2x’ 2) lim In(1 + 7x? ).
x—0 sin x x>0 352
. x=3x%+2x° . xT4+2x-3 . N1+2x -3
lim 3 > lim 3 > hmz—
9. a)¥?*5x" —6x" +3x+2 g)¥>3x” +4x" +3x, )4 x" —3x-4,
2 X
. X" -ctg2x
1111(1)—5 lim(2x —5) x*-9
r) 70 82X ) e :

o 2xt +3x% +4 _ox?—xt—x+1 2 _
10.a) lim x4 ;C 5, 0) llmx3 x2 al , B) lim A+x+x 2,
x>0 6x" —x + X =>lx? +x7 —x—1 x—-1 x+1
) lim COS X — OS> X 2) fim4 L*;

’ — X—s.
=0 gin? 2x xl—%( x=7)

2 cemecTp

3nanuel. HaliTi mpou3BOIHBIC TAHHBIX (YHKITHIA.

Izcosx, g y =arcsin® (-x);
1+2°

1. a) y=arccos x-e”*; 6) y=



1

F) y:ecos3x} ﬂ,) yZ(Ctg 4x)x.

[ 5 : _x -3 _ ( 2).
.a) y=+x’ -Inx; 6)y_arctgx' B) y=+/In{l+x7);
r) y=arcsin 7 —e*'?; a) y = (cos 2x)""~,

, sin x o 1
. a) y=arcsin x -log; x; 6) y= ; B) y=tg°| — |;
1+cosx X
)y =™ p) y=(x +3)7".
x+e” 1
- a) y=cosx-Nx';  6) y= X B)y=arctg3(lnx);

X—e

_ 3-In3x _ arcsin x
[y =107 gy y=(gx)
2x

:lnx—l

r) y=\/x+i/;+\/5 x4 p) y=(1-x?)drecosy,

.a)y=3" -tgx; = B) v=3c =
Y g 2 43y y gx

y= arccosw . ) y=(In x)cthx.

; B) y:sins(l—x3);

. a) y=log, x-x'%; 6) v

4+ x°
7. a) y=4x*-sinx; 6)y=—-""—; 8) y=tg’(x);
ctgx—x

2x+1

o1
r) y=log, arcsin—-; n) y=(cos3x)
X

ex

10
. a) y=logs x-arccos x; 6) y= = B)y=(x5—3x+lj ;
X

5 x+arctg 3x sin 2x

r) Y= A)y=(x3+4)

3
x> —6x+1 )
. a) y:3x-5\/x‘1; 6)y=T; B8) y=In>(sin 3x);



1
l') arccos — .

p=e T A= +2)

cos3x

tg x —2x
10 a) y=(x3+3x5)-log3 x; 6 y:gz—s; B) y =arccos’ tg x;
x° +

y=arctg/6x —1. 1) y=(x* -

3ananue 2. [IpoBecTu nonHOE Ucciie0BaHue (PYHKIUHM U TOCTPOUTh UX I'paduKy.

3
1. a)y:x ;—4; 6) y=x>-e .
X
2 3x+1
2. a) y=—; ; 6) y=(x-1)-e7".
X +2x
x? —4x+1 4
3 a) Y= ; 6) y:ex_x
x—4
A . 4x 6 ) .
. a) (x+1)2; ) y=(x~+2)-e
3x4+1 ex
5.a) y=—75—; 6) y=—o-:
X X
4 1,
6. a) y=—"—"-; 6) y=Inx——x".
) 34 2x—x° ) ¥ 2
3x-2 In(x + 2)
7.8) y=——7—; 6) y=——".
X xX+2
x? =3x+3 2
8. a) y= ; 6) y=x"-Inx.
x—1
8(x—1)
9. a) V= 2 ; 6) y=x—In(x+1).
(x+1)
10. a) al 6) ¥ a arctg x
.a) V= ; =—- .
x> +2x-3 2



3aganuie 3.  BBIYMCIUTH HHTErpalibl METOJOM HEMOCPEACTBEHHOTO HHTETPUPOBAHHUS WM METOJIOM
3aMEHbI IepeMeHHbIX. Pe3ynbTaT HHTErpupOBaHUs IPOBEPUTH AU PepeHITupoBaHUEM.

2 ) Jx
1. Ix(x —1) dx 6.j'%/;+1dx
2. J\/l+2xdx 7. Ixcos(x2+1)dx
3
X )
3. jx+1dx 8. jtsm(t2 —l)it
2x —1 dx
d. g [—
J.2x+3 ¥ J.x(1+1nx)
2
J.x +11dx 0. J.\/1+lnxa’x
X — X

3ajganue 4. BplUMCANTG MHTErpajbl, UCHOJIb3YS METOJ HMHTETPUPOBAHMS IO 4acTAM. Pe3ynbraTel
UHTETPUPOBAHUS NPOBEPUTH AU PepeHIINPOBAHUEM.

1. jxezxdx 6. j xse)62 dx
2. | xsinxdx 7. [(2x +3)e™ dx
3. [2xarctgxdx 8. [ x* cos3xdx
|
4, jﬁdx 9. jezx cos xdx
52
X
5, dx 10. [In(l - x)dx
sin” x
Ax+ B
3ajanue 5. BeluMcauTh UHTErpalibl BUAA > dx
ax” +bx+c
dx dx
1. — 18. 5
x“+2x+5 x° —6x+18
dx dx
2. | 5 9. [————
3x°—-2x+4 x“+2x+3
d -2
% 0 2 gy
x“ +3x+1 x“+2x+3
4 jZL 21 [— XEI g
x°—6x+5 x° +10x+29
1
5. ; dx 22. j—2x+ dx
2x° —2x+1 5x° +2x+1
Ax+ B
3ananue 6. Beruucnute uHTErpalibl BUaa I dx .
\/ax2 +bx+c
d Ax+ B
L al 6. | Al dx

Nax? +ex+c

V2 - 3x — 4x2



dx

2 [
\/1+x+x2
; j. dx
V5= 7x - 3x2
A j dx
. 1/xi3x+5i

dx

j\/2—3)c—x2

xdx

7. |
\/x2 +2x+5

dx

8. |
Vx? +2x+5

dx

9. |
\/3x2 +x+9
10. jL

\/1+x—x2

3amanue 5. BeUCIUTh HHTETpAN OT APOOHO-PAIMOHATBHBIX (PYHKITUH.

dx
1.
Ix5+1
xdx
2.
Ix3+1
3 J‘ﬂdx
x(1+x2)2
3x+5
4. d
(x2+2x+2) ¥
5x+3
5. j( ; de
X —2x+5)

8 J. x2dx
. (x + 2)2 (x + 4)2
19 .[ dx
. xix2 +1)
2
0. I 2x° —=3x-3 I
(x—l)(x2 —2x+ 5)
x> -6
21. dx
Ix4 +6x> +8
22. | YT g

x> +x?+4x+4

3amanue 6. BBMUCTUTH HHTETPAJIBI OT TPUTOHOMETPHUYECKUX (OYHKITHIA.

1. I(l—sinzx)dx
2. j(l—cos2 x)a’x

3. jcos2 xdx

4, jcos4 xdx

5. jsin2 xdx

6. [ sinzgjdx
7. | tgz(%)dx

8. f ctg2 2xdx

9. [sin 2 (Ejdx
2

10. | [l —sin® (gndx

3ajganue 8. BbIYMcaUTh HHTErpajibl OT TPUTOHOMETPUUECKUX (DYHKIHH.

1. j sin Sx sin 3xdx

[\9)

. [ cos4x cos xdx

98]

. j sin 7x cos 3xdx

N

. [ sin 3xsin xdx

6. I sin 3xsin g xdx

7. [ cos x sin 4xdx
8. _[ sin 7x sin 3xdx

9. [ cosx cos 3xdx



5. [cos5xcos3xdx

10. [sin(x/2)sin(x/3)dx

3aganue 9. BpIYMCIUTh 3HAYEHUE ONPEEIECHHOTO0 HHTErpaia.

/3
1. a) Itgxdx
0

B) ]Cx3dx
a

z /2
2. a) f dx B) j cos? xdx
1 2x —1 0
dx 4/3
3 -
a)I3+Zcosx B)3£4ZJZ 1
1
4. a) -[Lz B) 'fe“/;dx
—1(1+x2) 0
0 dx /2 . )
5. _— sin x cos” xd.
SRR ) ] sinoxcos” xdx
1
6.a)jﬂ B)j 3x+1dx
2 6 1
0(x +4) x* +
, 2 4
.a)jln xdx '[\/74
1 2+4x
1
sy | » [e* In(l + 3¢ Jix
_1x +8 0
9. a) ’T‘ dx )/J x> dx
. - B pp——
o SInx+i1gx 0 y1-x®
zl2 /4
10.2) | sin? xdx B) | e’ sinxdx
0 0

3ananue 10. Berancnuts mnomanan Guryp, orpaHuueHHbIC YKa3aHHBIMU JTUHHUSIMHU:
1. x-y+2=0, y=0, x=-1, x=2.

2. x-y+3=0, x+y-1=0, y=0

3. x-2y+4=0, x+2y-8=0, y=0, x= -1,x=6.
4. y=x?, y=0, x=0, x=3

5. y=3x% y=0x=-3, x=2

6. y=x*+1, y=0, x=-1, x=2

7. y=0,5x*42, y=0,x=1, x=3

8. y=1/3x*+3, y=0,x=0,x=3

9. y>=x, y >0, x=0, x=3

10. y= -x2-2x+8, y=0

3 cemectp

3amanme 1.  Haiitu oOmuii maTerpan auddepeHnnanisHOT0 ypaBHEHUS.



. a) dxdx —3ydy = 3x*ydy — 2xy’dx;
6) (xp° +x)dx + (yx* — y)dy = 0;
B) 1+x)y+(1-y)y' =0

r) (sin y+cosy)y' +cosysiny =0,
n) xy =1-x>.

.a) mdx—ydy = X’ ydy;

6) (¥* +x)dx — x(y +1)dy = 0;

B) ¥y =1-2x;

r) cos ydx + cos xtgydy = 0;

n) y'etgx —y =0.

.a) (1+ y*)dx — yxdy = 0;

0) xmdx+ymdy =0,
B) Xy +y =y

r) A+x)y+1-y) =0

n) 3e'tgydx (1—e*)sec” ydy = 0.

. a) 6(xdx — ydy) = 2x° ydy —3xy’dx;

0) xy/1 -y dx + yJ1—-x*dy = 0;
B) xy/1+ " + yV1+x*)" =0;

r) y'sinx = ylny;

n) y'etgx+y =2.

.a) (¥ +5)dy + ye’dx = 0;

0) xﬂdx+ymdy =0;
B) ) =y = xp’;

r) (e +D)yy' =e’;

n) tgysec’ xdx +tgxsec’ ydy = 0.
.a) 2(xdx — ydy) = x* ydy — 2xy’dx;
6) x*y’y' +1=y;

B) xmdx+y\/mdy =0;
r) yx=ylny;

m yigx—y=1.

.a) xmdx+y(l+x2)dy =0;
6) xy(1+x7))" =1+y%

B) Wlneryxzy’ =0;

r) y'sinx = ylny;

n (I-e)y' =e".

.a) y(d+e)dy—e (¥ +1)dx = 0;
6) (1+e™)y’dy = e'dx;

B) (" =1y =y" -4



r) y'cosx = y(Iny)™;
1) 3y 44 (1=y)A =) =0,
9.a) 2(xdx + ydy) = x* ydy + 2xy’dx;

6) B+e )y =e";
B) sin xcos ydx — cos xsin ydy = 0;

r) yw'+xe’ =0;

0 5+ +1-2 =0
10. a) 6xdx — ydy = yx’dy —3xy’dx;
0) \/Hy'+xy2 +x=0;
B) ylny+xy' =0;
r) dy =e" dx;
n) dy = tgxtgydx.

3aganue 2.  Haiitm oOmee pemenne aud@epeHnnanbHOr0 ypaBHEHUS METOJIOM HEOIpeeIeHHBIX
KO3 PHUIIUEHTOB.
l.a) y"—6y'+8y=x+1,

0) y"+2y" =4e"(cosx +sinx);
B) '+ y =e " cos5x.
2.2) Y=y +y=2x"+1;
6) y"=3y"+2) =e"(1-2x);
B) y"+6)y +13y = cosx.
3.a) Y"+8y=x-6;
6) y'—4y'+4y = —e**(—cos bx + sin 6x);
B) " — )y =2e" +cosx.
4.2) y"—y"+8y=x"+1;
0) y"+2y =-2¢"(cosx +sinx);
B) '+ y =2cos7x—3sin7x.
5.a) y"-3y"=x-1;
6) y"—2y"+y = (2x +5);
B) V'+2y +5y =—cosx.
6.2) y'=)' =2y =x" -1
0) y"+y =2cos7x+3sin7x;
B) " —y=e" +sinx.
7.2) y"=2)'5y = x%;
6) y"+2y"+5y = —sin2x;
B) " —y=e"" +cosx.
8.a) y"+ )" =5x";
6) y'—4y +8y =¢e"(5sinx —3cosx);
B) V" + 4y =sin2x.



9.a) y" -8y =3x;
6) V" -4y"+4)y =e'(x-1);
B) )" —4) +8y = e"(2sinx — cosx).
10.a) y" —4y" = 2x;
0) y"+2y" =e"(cosx +sinx);
B) " +9y = —18sin3x — ¢,
Bajanne 3. HccnenoBath Ha CXOAMMOCTB PSZbl, 3aJaHHbIEC OOIIMMH WIEHAMH C MOMOIIBIO
J0CTaTOYHBIX Mpu3HaKkoB Jlamambepa, Ko 1 HHTErpaibHOTO MPH3HAKA.
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3amanue 4.
Onpenenuts paauyc, HUHTEPBAT CXOAUMOCTH U BBIACHHTH IOBEJCHHE Ha KOHIAX

HUHTCpBAJIa CXOOAUMOCTU CTCIICHHOTO psa.

. Z(M) ) =)

n=1 n n=l N



n=l n ‘ n=l N
o9 n . n
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3apanue 5. Beruncnute uHTErpall ¢ TouHocthio 10 0,001.

o1 1 0,1

L[ e dx; 2. jcosxzdx; 3. sin(100x2 )dx;
0 0 0
0,5 Jd1 _ —2x 1

i | dx__. 5. | e s J.ln(1+x/5) s
o Y1+x* 0 X 0 X
LS gy 02 02 ,

7. | —; 8. [ e dx; 9. | sin{25x* Wx;
'(£3\/27+x3 0 0 ( )d

10. Ofl ln(l +x* )dx;
0

3ananue 6. B ypue cogepxxutcs K uepnubix u H Genbix mapos. CiydaiiHeIM 00pa30oM BBIHUMAIOT
6 mapoB. HailTu BEpOSATHOCTH TOTO, YTO CPeAN HUX UMeeTcs: a) M Oenbix 1mapoB; 0) MEHbIIIE,
yeMm P Oenbix mapoB; B) xoTs Obl ofuH Oenblil map. 3Hauenus napamerpo K, H, M u P no
BapHaHTaM IpUBEIEHBI B Ta0IM. 1.

Tab6muna 1
Bapuantr | 1|2 |34 |5(6[7]8]9]10
K 516(6|7|4(8|6|4|5| 7
H 6|5/5(4|5]6|7|7]|6] 4
M 514154 (4(5|4|14|5]| 4
P 3121312234 (2(3]2

3ajanue 7. B MOHTaXXHOM 1eXe€ K YCTPOMCTBY NPUCOECIUHAETCS 3JIEKTPOABUIaTENb.
DNEeKTPOABUTATENN MOCTABIISIIOTCS TpeMs 3aBoAaMM — M3rotoBurensimMu. Ha ckiage nmerorcs
JIEKTPOABUIaTENN 3THX 3aBOJIOB COOTBETCTBEHHO B KonuuecTBe Mi, M2, 1 M3 ITyK, KOTOpBIE
MOryT 0€30TKa3HO paboTaTh 10 KOHIIAa TAPAaHTHUHHOTO CPOKA C BEPOSITHOCTSIMUA COOTBETCTBEHHO
p1, p2 ¥ p3. Pabounii 6eper ciyyailHO OIMH AJIEKTPOABUraTEIb U MOHTUPYET €0 K yCTPOUCTBY.
Haiitu BeposATHOCTP TOrO, CMOHTHPOBAHHBIM M O€30TKa3HO pabOoTAlOMMKA 1O KOHIA
TrapaHTUHHOTO CPOKa 3JIEKTPOJBUIaTElb MTOCTABIEH COOTBETCTBEHHO IEPBBIM, U3TOTOBUTEIIEM.
, p, =0,99-£k/100,

3Ha4YeHHs TTapaMeTPOB BBIYHCIIHTD 110 CIeIyomuM Gopmynam k = |14 -V



—_

p, =09-k/100, p, =085-k/100, M, =5+k, M,=20—k, M,=25-k, rne V — HOMED

BapHaHTA.

3aganue

8.

Haiitn 3akoH pacnpeneneHuss (IOCTPOUTh TaONHUIly  pacIlpeneiaeHus ),

MaTeMaTH4eCKOe 0XKHJIaHUE U TUCTIEPCHIO citydaiiHoi BenuunHsl . [TocTpouTts rpaduk pyHkunu
pacrpeneneHus: 1 HalTH BEpOsATHOCTh TOT0, UTO EX K.

Ne 1. 3amaua

1. [TapTus ux 20 getaneit comepxut 4 OpakoBaHHBIX. [IpON3BOJILHEIM 00pa30M BBEIOpATH
5 peraneid; € - yncno JOOPOKAUYECTBEHHBIX JAeTalel cpei 0TOOpaHHBIX, K=2.

2. Pabounii 00ciy:)XMBaeT JMHHUIO, COCTOSIIIYIO U3 YETHIPEX OJHOTUIIHBIX CTAaHKOB.
BeposTHOCTh TOTO, UTO KaX[Iblii CTAaHOK MOTpeOyeT BHUMaHUs pabouero B TeUEHHUE
qaca, paBHa 0,15; € - 9nuciI0 CTAaHKOB, MOTPEOOBABIIMX BHUMAHUS pad04ero, K=3.

3. Kaxxgas maptus, coctosmas u3 21 npudopa, cogeput 7 HeTouHbIX. W3 5 Takux mapTuii
cilydaifHBIM 00pa3oM O0TOHMpaeTcs Mo OJHOMY NpUOOpPY M3 Kaxa0i mapTuu; & - 4ucio
HETOYHBIX MPUOOPOB CPeN OTOOPAHHBIX, K=2.

4. Nmeetcs 4 3aroToBKH 17151 OTHON U TOM ke JieTanu. BeposTHOCTh U3rOTOBICHUS TOAHOU
JeTany U3 KakIol 3arotoBku paBHa 0,7; & - 4MCIIO 3arOTOBOK, OCTABIIUXCS TOCIIC
W3TOTOBJICHHSI IEPBOM FOJTHOM JeTaiu, K=2.

5. B xonBepre 18 xaprouek, cpeau KOTOpbIX 7 pasbickuBaeMbiX. Haygauy orOupator Tpu
KapTOYKH; & - YMCII0 KAPTOUEK CPeid OTOOpaHHBIX, K=2.

6. BeposTHOCTh OTKa3za KaKIOro mpudopa MpU HUCHOBITAHUKM HE 3aBHCHT OT OTKas3a
ocTaJIbHBIX TIprbopoB U paBHa 0,2. Ucnbitano 4 mpubopa; & - 4UCIIO OTKa3aBIIMX 3a
BpeMsl HCTIBITaHHsI TPUOOPOB, K=2.

7. N3 maptum conmepxkamieit 100 mznmenuii, cpenu KOTopeix Haxoautcs 10 medexTHBIX,
BBIOpaHbI CIyyailHBIM 00pa3oM 5 H3AeiHid JUIsl MPOBEPKHM HUX KAuyecTBa; & - YHUCIIO
NeeKTHBIX U3JICIIHIA COIepIKaIUXCcs B BRIOOPKE, K=1.

8. Ha nmytu nuxenust aBToMmoounst yetbipe cBerodopa. Kaxaplil 13 HUX ¢ BEPOITHOCTHIO
0,5 160 paszpernraer, MO0 3ampeniaeT aBTOMOOWIIIO TajdbHENIIIee ABUKEHHE; & - YUCIIO
cBeTO(OPOB, MPOIJICHHBIX ABTOMAIIIMHON 0€3 OCTAaHOBKH, K=3

9. B ropuom paiione co3znaHo 3 aBTOMaTW4YecKMX ceWcMuuyeckux craHuuid. Kaxnas
CTaHIMsA B TEUEHHWE TojJia MOXKET BBIUTH W3 CTPOs C BeposTHOCTHIO 0,9. £ - umcio
CTaHIIM, BBIIEIIINX U3 CTPOSI B OJHOM PacCMaTpUBAEMOM roay, k=1

10. Nmerotcs 10 OunetoB B TeaTp, 4 U3 KOTOPBIX HA MeCTa MepBoro psijaa. Haygaay 6epyT 5
OuseToB. & -uncno OMIETOB Ha MEPBbIH psi Cpeiu BHIOPAHHBIX OMIICTOB, K=2

3ananue 9. 3amaHa MIOTHOCTH pacnpeneneHus p(X) CIydailHoN BeTMYuHEI & Ha (a;B), IPU
Xé (a;e) p(x)=0. TpeOyercs:

Haiitn mapametp A;

[TocTpouts rpaduku MIOTHOCTH U (PYHKLIUU pacTIpeeeHuUs;

Haiitu marematuyeckoe oxunanue M(§), nucnepcuto D(E) u cpeHee KBaipaTHuecKoe
orknonenue o(&);

BBI‘-II/ICJII/ITB BepOHTHOCTb TOro, 4TO OTKJIOHCHHC cnyqai/’IHoﬁ BCJIMYMHBI OT MATECMATHYCCKOT'O
OXHIaHusa He 0oJiee 3aJaHHOIO €.

Ne p(x) (a;B) g
L. lx 4 (0;2) 1
2 3
2. Acosx T T
SN
3. Ao (— 00; oo) 1




4. Acos’ x ( T K
272 4
5. 44 (0;00) 1
3
6. Ax (0;3) 1
2
7. Ae™ (0;-0) 1
3
8. Alax® +1) (0;1) 1
7
9. 1-Ax (0;1) 1
4
10. A(2+3x) (0;1) 1
2
3ajganue 10 CocTaBUTh JIMHEWHBIE ypaBHEHMsI perpeccu Y Ha X
1. B Tabnuue nano pacnpenenenue 200 KoMMepueCKUX NPEANPUSATHIA IO IIeHe ToBapa X B
YCILA.€1. U 110 KOJIMYECTBY POAAHHOIO TOBapa Y B THIC.IIT.:
X| 0,4-0,8 | 0,8-1,2 1,2-1,6 1,6-2,0 | 2,0-24 | 2,4-2,8 ny
Y
7,25-9,25 14 22 36
9,25-11,25 10 38 6 54
11,25-13,25 30 30 4 64
13,25-15,25 10 12 8 30
15,25-17,25 2 8 6 16
nx 14 32 78 50 20 6 n=200
2. B rtabmune nano pacnpenenerue 100 oMHOTUIHBIX TPEANPUATHIA IO OCHOBHBIM (OHIAM
X B MJTH py0. 1 c€0€CTOMMOCTH €ANHUIIBI TPOAYKIHH Y B pyO.
X[ 20 30 40 50 60 ny
Y
1 8 2 10
3 12 20 8 40
5 10 1 11
7 9 6 2 17
9 10 4 8 22
nNx 20 22 37 11 10 n=100
3. B Tabmuue gano pacnpenenenue 100 npeanpuatuii no npou3BoACTBEHHBIM cpeicTBaM X
B MJIH py0. ¥ cyTOUHOM BHIPAOOTKH Y B T.:
X| 20 30 40 50 60 ny
Y
10 8 7 2 17
20 2 16 8 6 2 34
30 9 12 12 4 37
40 2 4 5 11
50 1 1




| Ny | 10 | 32 [ 24 | 2 | 12 | n=100 |

4. B tabnune gaHo pacnpeaenenue S0 MaibIX NPEANPHUATHI O BBITYCKY MPOIYKIMHA X B
TBIC.€]I. B JICHb U 110 U3JEPKKaM Y B THIC.pyO. 32 JCHb:

X| 4-6 6-8 8-10 10-12 12-14 ny
Y
0,5-2,0 2 3 1 6
2,0-3,5 4 5 1 10
3,5-5,0 8 5 5 18
5,0-6,5 3 8 2 13
6,5-8,0 2 1 3
Nx 5 21 14 9 1 n=50

COCTAaBUTh JIMHENHBIE YpaBHEHUs perpeccun Y Ha X

5. B Tabauue nano pacnpenenenue 100 3aB0I0B 110 SHEPTOBOOPYKEHHOCTH X U IO
CTOMMOCTH NPOAYKLIUU Y B yCI.J.€11.:

X| 30 | 40 50 60 70 80 ny
Y
30 3 6 12 7 2 30
36 2 8 10 2 1 23
42 1 4 16 6 |27
48 2 3 5 10
54 4 6 10
Nx 3 8 21 23 27 18 n=100

6. B tabmune nano pacnpeaenenue 100 3aB0I0B 110 3HEPrOBOOPYKEHHOCTU X U IO
CTOMMOCTH MPOIYKIUHU Y B YCILI.€1.:

1. X| 30 | 40 50 60 70 80 ny
Y
30 3 6 12 7 2 30
36 2 8 10 2 1 23
42 1 4 16 6 |27
48 2 3 5 10
54 4 6 10
Nx 3 8 21 23 27 18 n=100

7. B Tabmune nano pacrnpeaenenue 100 mpeanpusTHii Mo BETUYNHE OCHOBHBIX (POHIOB X B MJTH
py0. 1 ce0eCTOMMOCTH NMPOAYKIMU Y B MIIH pyO.: COCTaBUTh JIMHEHHBIC YPABHEHUS PErPECCUU
Y ma X

X]| 98-100 [ 100-102 | 102-104 | 104-106 | 106-108 | 108-110| ny
Y
15,5-16,5 2 3 1 6
16,5-17,5 3 6 4 1 14
17,5-18,5 4 13 14 10 41
18,5-19,5 5 10 8 6 29
19,5-20,5 2 5 3 10
Nx 5 13 23 27 23 9 n=100
8. B tabnune nano pacnpenenenue 80 cHaO)KEeHYECKO-COBITOBBIX OpTraHU3aIui 10

CKJIAJICKUM IIomaasM X B ThIC. M> U O 00BbEMY CKIIAJCKMX peanu3anuii Y B MiH pyo.:



X| 8-16 | 16-24 | 24-32 | 32-40 | 40-48 ny
Y
30-70 2 3 5
70-110 4 8 1 16
110-150 1 5 16 8 1 31
150-190 12 3 2 17
190-230 1 4 6 11
nx 6 12 37 16 9 n=80
9. B Tabmune nano pacnpenenenue 200 npeanpusTHA 0 OCHOBHBIM (hoHIaM B X MIH pyo0.
1 TI0 TOTOBOW MPOAYKIUH Y B MJIH pyO.:
X| 40 50 60 70 80 ny
Y
15 5 5
20 7 4 8 19
25 16 20 11 47
30 23 32 29 9 93
35 27 2 7 36
nx 12 43 87 42 16 n=200

10. B Tabmume mano pacmpexaencHue 100 mpennmpusiTHiA MO TPOW3BOAMTEIHLHOCTH TPyAa
oJHOTO paboyero X B pyO. U 1O BaJOBOM MPOAYyKIUU Y B THIC.pYO.:

X| 80 90 100 110 120 ny
Y

100 2 3 5 10
110 2 6 20 7 35
120 1 3 10 9 5 28
130 1 2 5 4 7 19
140 2 3 3 8
nx 6 14 42 23 15 n=100

Kpurepun onenkn pacuetHo-rpadguyeckoii padorbl:

PacuerHo-rpaduueckas paboTa orieHUBaETCs M0 0aTbHO-PEHTHHTOBOM CHCTEME,
MaKCUMaIbHBIN 0an- 20, U BKIIFOYACT CICIYIONIUEe KPUTCPUU:

1. KauecTBO 1 NpaBHUJIBLHOCTH BBINOJHEHHBIX PACYETOB M0 32a4aM- MaKCUMAJIbHBII
0asa -15 6a10B
- PT'P BbINOIHEHA MTOJIHOCTHIO, 33/1aHUS BHITIOJTHEHBI IPABUIBLHO, BHIIOJTHEHHBIE PACUETHI BEPHBI

-15 6amnoB.

- PI'P BBINOJIHEHA TIOTHOCTBIO, XO/1 PEIICHHS 3aJJaHUH BEPEH, UMEIOTCSI HETOYHOCTH B pacueTax
—0-15 0amnos.

- PI'P BrImtoHeHa He 1oiHOCTHIO — 0 0as110B.

2. CBOECBpPEeMEHHOCTD BBINOJHEHUS] — MAKCHMAJIBHBIN 0211 -3 0as1a
- Pabora BBINOSTHEHA BEPHO, B IPEIYCMOTPEHHBIE CPOKHU — 3 OaLIOB.

- PaGora BeITIONTHEHA BEPHO, cAaHa HEe BoBpeMs — () 6aymoB
3. CoaepskaHue U Ka4eCTBO OTBETOB HA BONPOCHI, MOCTABJIEHHbIE



npenojasarteyeM B X0/ie 3allIThI pac4eTHO-rpau4ecKoii padoTbl MAKCUMAJIbHbBIN 0aJLI -
2 dasioB

— JlaH moJTHBIN, pa3BepHYTHIA OTBET HAa TIOCTABJICHHBIN MTPEIO1aBaTeNIeM BOIIPOC — 2 0asioB

- JIaH HE1OCTaTOYHO MOJHBINA OTBET, CTYJIEHT HE BIaJEET INyOOKUMHU 3HAaHUSMH IO pa3feiny,
nercTByet mo anroputMy 0-5 6anos.

- OTBeT npenacTaBiseT co00il pa3po3HEHHBIE 3HAHUS C CYIIECTBEHHBIMH OIIMOKaMHU MO BOTIPOCY
— 0 6ayutoB



MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit @eneparun
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEKACHHE BEICILIET0 00pa30BaHUs
«CEBEPO-BOCTOYHbBII ®EJIEPAJIbHBII YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texunveckuit unctutyt (punnan) PrAOY BO «CBDY» B r. Hepronrpu

Kagenpa Matemarnkn u uHpopMaTuKu

TecToBBIII MaTepuaJl

. V'—dv'+Hy =-2e”
1. Jlis TMHEHHOrO HEOAHOPOAHOTrO JU((HEPEHIIMATEHOIO YPABHEHHS

YKaKUTE BUJI €T0 YaCTHOTO PEIICHHsI C HEONPEAEICHHBIMU KO PHIIHEHTAMH:
1. v=Ax’ + Bx
2. y=Axte™
3. y=Ae™
4 y=e®(x+Bx)

Tun Bonpoca: OTKPbITbIi

2. Haiiaure cymmy psita
Tun Bonpoca: OTKpbITbIiA

3. 3amaua HaXOXKJEHUS YaCTHOTO pelieHus TuddepeHIInaTbHOTO YPABHEHHUS,
YAOBJIETBOPSIOLIETO 3aJaHHBIM HAYAJIBHBIM YCIIOBUSM, Ha3bIBACTCS 3a1a4CH:
Tun Bonpoca: OAMHOUYHbIN BbIGOP

a) ( )Oepuymu

b) ( )nammaca

c)( )raycca
d) ( )xomu

4. Jlns TMHEHHOTO HeOoIHOPOoJHOTO AuddepeHnnansHoro ypaBHeHus y" -4y’ = 10 ykaxure
BUJI €r0 YaCTHOT'O PEIIEHUs C HeolpeleIeHHbIMU K03 huimenTamu:

Tun Bonpoca: OAMHOYHbIN BbI6OP

a)( )y=AX+B

b) ( )y=Ax

) ( )y=Ax

d)( )y=A(x-B)

5. XapakTtepHslid pu3HaK ¢ HepeHITnaTbHbIX YPaBHEHUN C Pa3AeISIIOITUMUCS
MEPEMEHHBIMH — 3TO HAIWMYNE MPOU3BEACHHN (WJIM YACTHBIX) «OJIOKOBY, 3aBUCSIINX TOJIBKO OT
«X» WIH TOJIBKO OT «y»

Tun Bonpoca: OaMHOYHbI BbIGOP

a) ( )BepHO



b) ( )HeBepHO

L
L

6. Omnpenenute TN ypaBHEHUS
Tun Bonpoca: OaMHOYHbI BbIGOP
a) (| )ypaBHEHHE C pa3ACHAIOMMMUCS IEPEMEHHBIMHU
b) ( )omHOpOoAHOE ypaBHEHHUE NEPBOTO MOPSIAKA

c) ( )MHENHOE ypaBHEHUE IIEPBOTO NOPsIKa

d) ( )ypaBHenue bepuymm

Z (a, cosmx+ b, sin 7x),
7. PangBuma ™° HAa3bIBACTCS
Tun Bonpoca: OAMHOYHbIN BbIGOP
a) ( )psnowm Jlamtacca
b) ( )uHTEpBANBHBIM PAIOM
C) (| )KOMIUIEKCHBIM PSAOM

d) ( )psanom Oypse

+\|f."._j.'=.'l.j.'

8. Omnpenenute TUN YpaBHEHUS o
Tun Bonpoca: OgMHOuYHbIN BbIGOP
a) (| )ypaBHEHHE C pa3ACHAIOMMMUCS NEPEMEHHBIMU
b) ( )omHopoaHOE ypaBHEHHE MEPBOTO MOPSIAKA

c) ( )JIuHEHOE ypaBHEHHE MEPBOTO MOPSAIKA

d) ( )ypaBHenue bepuymim

9. Kakoe noHsiTue He CBA3aHO C CYMMOMH psiga?
Tun Bonpoca: MHOXecTBeHHbI Bbi6op

a)[ Juactuunasg cymma

b)[ Jcxonsmuiics psig

c)[ JupubnuxeHHbIE CYyMMBI

d)[ JauckperHas cymma

e)[ Jcymma n nepBbIX WICHOB

) [ J1uenpepriBHas cymma

10. Omnpenenurte TMI ypaBHEHUS Xy +Vsmx = yUrgy

Tun Bonpoca: OgMHOYHbI BbIGOP

a) ( )ypaBHEHHE C pa3ACHAIOMMMUCS NIEPEMEHHBIMHU
b) ( )omHopoaHOE ypaBHEHHE MEPBOTO MOPSIAKA

c) ( )JIuHEHOE ypaBHEHHE MEPBOTO MOPSAIKA

d) ( )ypaBHenue bepuymim

'r —_—
11. Omnpenenute TUN YpaBHEHUSA y' =2

Tun Bonpoca: OAMHOYHbIN BbIGOP



a) (| )ypaBHEHUE C PA3ACISIOLUMUCS IEPEMEHHBIMU
b) ( )omHOpoIHOE ypaBHEHUE MEPBOrO MOPSIAKA

c) ( )MHENHOE ypaBHEHNE IIEPBOTO NOPsIKa

d) ( )ypaBHenue bepuymm

V' +63 +13y = cos 4
12. Ompenenure nopsaok 1udhepeHnaIbHOr0 ypaBHeHUs

Tun Bonpoca: MHOXeCTBEHHbIN Bbl6op

a)[ JmudbdepenunansHoro ypaBHeHUs 1-mopsaka
b)[ JauddepennmansHoro ypaBHeHus 2-TIOPSAKa
c)[ JmuddepenuuansHoro ypaBHeHus 3-MOpSAKa
d) [ 1auddepennmansaoro ypaBHeHHs 4-OpsSaKa
e)[ Joanopomnoe nuddepeHransHOE ypaBHEHNE
) [ JueognopoaHoe nuddepeHnuaa-HOe ypaBHEHNE

At Bty 7 — LYy =
13. Omnpenenurte TMI ypaBHEHUS (47 = 6x)yay +(2 -9 )xax = 0.

Tun Bonpoca: OguMHOYHbI BbIGOP

a) ( )ypaBHEHHE C pa3ACHAIOMMMUCS NEPEMEHHBIMU
b) ( )omHopoaHOE ypaBHEHHE EPBOTO MOPSIAKA

c) ( )JIuHEHOE ypaBHEHHE MEPBOTO MOPSAIKA

d) ( )ypaBHenue B oyHBIX nuddepeHimanax

14. CocraBieHHE XapaKTEPUCTUUECKOTO YPaBHEHUS — 3TO 3Tl PEIICHUS
Tun Bonpoca: OguMHOYHbIN BbIGOP

a) ( )oaHopoaHOTO ypaBHeHHS TU(D(HEPSHIINATEHOTO IEPBOTO MOPSIIKA

b) ( )omHopomHoro ypaBHeHUs AuddHepeHIInaTLHOTO BTOPOTO MOPSIKa

c) ( )muHeiHoro nuddepeHInaIBPHOTO YpaBHEHUS

d) ( )ypaBHenus bepuymim

15. HccnenoBars Ha CXOAUMOCTD PSLI:

Tun Bonpoca: OaMHOYHbII BbIGOP

a) ( )pan cxogutcs

b) ( )psan pacxogurcs

c) ( )psAn MOXKET KaK CXOJUTHCS, TAK U pPACXOIUTHCS
d) ( )HEBO3MOXKHO ONPEICIIUTh



16. HuterpanbHblil npu3zHak Koy cXoAMMOCTH YMCIIOBOTO psAJla C HEBO3PACTAIOIIMMHU

1. ecaId [ Plx kv cxoguresd, To pan cXoaHTCa
2. BCIH [P[r}ix‘ pacXoJUTCA, TO PAT CXOTHTCH
3. ECIH [P[x}fx CXOOHTCA, TO PAN CXOOHTCA
T Pralx)
4. ecaId [Wﬁ CXOOHUTCA, TO PAL CXOOHTCA
w X

YJICHAMH 3aKJII0YACTCS B TOM, 4TO
Tun Bonpoca: OTKpbITbIi

17. Omnpenenurte TUI ypaBHEHUS (x33)+Gx=6y)y" =0

Tun Bonpoca: OgMHOYHbIN BbIGOP

a) ( )ypaBHEHHE C pa3ACHAIOMMMUCS IEPEMEHHBIMU
b) ( )omHOpOoAHOE ypaBHEHUE MEPBOTO MOPSIAKA

c) ( )MHENHOE ypaBHEHUE NIEPBOTO NOPsIKa

d) ( )ypaBHeHnue B oyHBIX nuddepeHimanax

x+ \Jq =xy

18. Omnpenenure TUN ypaBHEHUSA
Tun Bonpoca: OAMHOYHbIN BbI6OP
a) (| )ypaBHEHHE C pa3ACIAIOIIMMUCS IEPEMEHHBIMU
b) ( )omHOpOoIHOE ypaBHEHUE MIEPBOrO MOPSIAKA

c) ( )MHENHOE ypaBHEHUE NIEPBOT0 NOpsIKa

d) ( )ypaBHenue bepuymm

19. Omnpenenurte TUN ypaBHEHUS iyl =x? —xy
Tun Bonpoca: OaMHOYHbI Bbl6OP
a) (| )ypaBHEHHE C pa3ACHAIOMMMUCS NEPEMEHHBIMU
b) ( )omHOpoaHOE ypaBHEHHUE EPBOTO MOPSIAKA

c) ( )JMHENHOE ypaBHEHHE MEPBOTO MOPSAIKA

d) ( )ypaBHenue bepuymm

20. ®yskus, Kotopas odpaiaer AaHHoe nuddepeHmanbHOe ypaBHEHHE B TOXK/IECTBO,
Ha3bIBACTCS

Tun Bonpoca: OguMHOuYHbIN BbIGOP

a) ( )3zanaueit Komm

b) ( )unHTEerpanbHON KpUBOU

c) ( )pelieHreM ypaBHEHUS

d) ( )HayalabHBIM yCIOBHUEM



21. HawuBbIcmuii TOPSAIOK MPOU3BOIHOM, BXoAsIIEH B tudPepeHnanbHOe ypaBHEHHE,
onpenenser

Tun Bonpoca: OANMHOYHbIN BbIGOP

a) ( )nopsinok nuddepeHITnaTbHOTO YpaBHEHUS

b) ( )pasr quddepeHnnanbHOrO ypaBHEHUS

c) ( )crenens nuddepeHuaNbHOTO ypaBHEHUS

d) ( )Bun guddepeHnnaIbLHOr0 ypaBHEHUS

22 . W3 nmpuBeneHHBIX quQPepeHINaTIbHbIX YpaBHEHUN HE SBISETCS ypaBHEeHHEM bepHym:

a).l"r+.1'=—l.1': 6) V'+y =507 g) ¥ =¥ -

5 5

1wt w1 y'— y P R —
r)¥ =X -x py =x+) g) W =2y=x

Tun Bonpoca: MHOXecTBeHHbI BbI6bop
al Ja
b)L[ 16
ol 1s
DL Ir
e)L 1n
DL Je

23. Ilox HayaIbHBIMM yCIIOBUSIMHU IIPU pellIeHUH 3anaun Koy moHMMaroT yCIIoBHS,

L v(x) =y,

2 x =Y,
3y=0x+1)
4yy=(x; +1)

COCTOSIIME B TOM, YTO:
Tun Bonpoca: OTKPbITbI

24 . Tlpwu pemeHuu oqHOPOIHOTO AU HepeHITNATFHOTO YPaBHEHUS MOKHO TPUMEHSATD Menmoo
sapuayuy nPou380abHOU HOCMOAHHOU

Tun Bonpoca: OAMHOYHbIN BbIGOP

a) ( )BepHO

b) ( )HeBepHO

25. 3HakomepeMeHHbIN PsiJ HA3bIBAETCS YCIOBHO CXOIAIIMMCS, €CIIU:

Tun Bonpoca: OAMHOYHbIN BbIGOP

a) ( )npusHak JleitOHMIIa HE BBIMOIHACTCSA, U PA IO a0COTIOTHON BEJIMUMHE CXOAUTHCS
b) ( )npusnak JleiiOHuUIIAa HE BBITIOTHSACTCS, U P 110 a0COIIOTHON BEIMYUHE PACXOIUTCS
¢) ( )BbInonHseTCs Mpu3HAK JIeHOHUIA, U psl IO aOCOTIOTHOM BETUYMHE PACXOIUTCS
d) ( )sBsimonHseTcs npusHak JIeWOHUITA, U PsIT IO a0COMIOTHON BETUYMHE CXOTUTCS

26. Ilpusnakom [lanambGepa yao0HO MOIB30BATHCS, €CIIA OOIIHUNA YICH PsAZla COAECPKUT
(akTOopHaN MU MOKA3aTeNbHYI0 (QYHKIIHIO.
Tun Bonpoca: OaMHOYHbII BbI6OP



a) ( )BepHO
b) ( )HeBepHO

Py — 1 - T — v — -
27 . Ompenenute TUI ypaBHEHUS (2x=y+Dex+(2y—x—Day =0.

Tun Bonpoca: OguHOuYHbI BbIGOP

a) (| )ypaBHEHHE C pa3ACIAIOMMUMUCS TEPEMEHHBIMU
b) ( )omHopoaHOE ypaBHEHHE MEPBOTO MOPSIAKA

c) ( )JIuHEHOE ypaBHEHHE MEPBOTO MOPSAIKA

d) ( )ypaBHeH#He B MONHBIX AuddepeHnnanax

28. Pemenuem (nHTerpaniom) auddepeHnnanbHOro ypaBHEHHS IEPBOTO MOPSAIKA Ha3bIBACTCS

r00ast PyHKIHS, TpEeBpaliaroias 3T0 ypaBHEHHE B TOKIECTBO.
Tun Bonpoca: OAMHOYHbIN BbIGOP

a) ( )BepHO
b) ( )HesepHo

29. JluddepeHnanbHBIM YpaBHEHUEM IIEPBOTO TOPSIIKAa HA3bIBAETCS YPaBHEHUE BHUJIA!

1. Fix.3)=0
2. F(x .»v)=0
3. Flx,x ,v)=0
4 Fix.x, v )=0
(BBEeMTE HOMED MPABHIIBHOTO OTBETA)
Tun Bonpoca: OTKpPbITbIi
L "
In—2
2. n +1
in—2
3 n
In+2
8 27 64 4 ”3 -1
I+ —+ T+ —+ 3 —
177710 =2

30. /laH 4KCIIOBOM ps: -Haiitu o6umii wien pana

Tun Bonpoca: OTKPbITbI

] "]

nal TE- 2"

31. HaiiTu nHTEpBaN CXOAUMOCTH psiia
Tun Bonpoca: OAMHOYHbIN BbIGOP



a)( )(1;2)
b) ( )(-2;2)
c)( D[-2;2]
A D[-21]

32. Pspa Ha3bIBaeTCs 3HAKONIEPEMEHHBIM, €CJIM OH UMEET WICHBI MPOU3BOJIbHBIX 3HAKOB.
Tun Bonpoca: OaMHOYHbI BbI6Op

a) ( )BepHO

b) ( )HeBepHO

33. Bcskuii cTENeHHOH psii ¢ UHTEPBaIoOM cxoauMocTH (-R, R) MOXHO MOYIeHHO yMHOXKATh
Ha [TOCTOSIHHOE YUCJIO0, IPUYEM

Tun Bonpoca: OaMHOYHbI BbIGOP

a) ( )paauyc U UHTEpBaJ CXOAUMOCTH psifla HE U3MEHUTCS

b) ( )panuyc u uHTEpBAJI CXOAMMOCTH Psfia YBEJIMUYATCA HA 9TO YUCIIO

c) ( )panuyc yBeIH4yaTcs Ha 3TO YKCIIO, & UHTEPBAJI CXOJUMOCTH psiia HE UBMEHUTCS

d) ( )pamnyc psana HE UBMEHUTCS, A HHTEPBAJ CXOJAMMOCTH YBEINYATCS HA 3TO YUCIIO

i

5625
a)
_ 1
3425
o)
_ 1
4425
w gyl B}
(-1 1
o (2n+D5" ) 4345
34 . YerBepThlil wieH psia’ paBeH:
Tun Bonpoca: OAMHOYHbIN BbI6OP
a)( a
b)( )6
c)( DB
d(r

!

LB s h
35. Ecmu AJIA PAAOB C IMMOJIOKHUTCIbHBIMHA YJICHAMMA BBITIOJIHACTCA YCIIOBHUC! , TO

Z P& Z Pi‘
A) H2 cxogMMOCTH paga ! CIeOVeT CXOTHMOCTE

@ = '
Z P, Z £
. fml

6) H2 pACXOTHMOCTH pAfa *~!  CIeAVET CXOTMMOCTE

>R >R

[+ 1]
=1 k=l
E) H3 CXOOHMOCTH paga = ClIegyeT CXOOHMOCTE

Z P?r ; P?r
1') H3I CXOOHMOCTH paga -1 CIegveT pacxoIHMOCTE '



Tun Bonpoca: OgMHOYHDI BbI6OP
a)( )a
b)( )6
c)( )s
d)(Dr

xy +2xyv=y7sin x
36. Omnpenenute TUII ypaBHEHUS

Tun Bonpoca: OaMHOYHbI BbI6OP

a) (| )ypaBHEHHE C pa3ACHAIOMMMUCS NEPEMEHHBIMU
b) ( )omHOpoaHOE ypaBHEHUE MEPBOTO MOPSIAKA

c) ( )JMHENHOE ypaBHEHHE MEPBOTO MOPSAIKA

d) ( )ypaBuenue bepuymim

37. Ecnu uneHsl psaa NOJ0KUTEIbHBIE U OTPULIATEIbHBIE YIEHBI CTPOTO YEPEAYIOTCS, TO P
Ha3bIBACTCS

Tun Bonpoca: OgMHOuYHbIN BbIGOP

a) (| )3HAKOIIOJ0KUTEIHHBIM

b) ( )3HakooTpUIIATEILHM

c) ( )3HaKoONepeMEeHHBIM

d) ( )3Hako4epeayIOUIUMCS

38. KakuMm npu3HaKOM CXOIMMOCTH CJIEIyET BOCIOIb30BAThCS IS UCCIICIOBAHUS HA
(—1)'m
= )

n 2

n—2

CXOJIMMOCTbD CIIEIYIOIIETo psifa
Tun Bonpoca: OguMHOYHbIN BbIGOP
a) ( )npusnHak Komm

b) ( )npusnak /lanambepa

c) () uHTErpaJIbHBIN

d) ( )mpusHak JleiiOHuia

g 27 64
I+ —+ T+ —
4 7 10

39. /laH 4yKCIIOBOM psA:

+...
Haiitu cnenyromuii uineH psaa
Tun Bonpoca: OgMHOYHbI BbIGOP
a)( )113/24
b)( )120/13
c)( )116/24
d)( )125/13

2x e 1PN = O
40. OmnpenenuTe THI ypaBHEHHS (2x+3y)dx+(3x+2y)dy = 0;

Tun Bonpoca: OguMHOuYHbI BbIGOP

a) (| )ypaBHEHHE C pa3ACHAIOMMMUCS NIEPEMEHHBIMHU
b) ( )omHopoaHOE ypaBHEHHE MEPBOTO MOPSIAKA

c) ( )JIuHEHOE ypaBHEHHE MEPBOTO MOPSAIKA

d) ( )ypaBHeHnue B oyHBIX nuddepeHimanax



] . 1
Z (_ 1:}.1—1 —
Tl n
41. JlaHHBIA psajg
Tun Bonpoca: OANMHOYHbIN BbIGOP
a) ( )3HAKOMNOIOKUTEIbHBIM
b) (' )3HakooTpHULATENBEHM
c) ( )3HaKONEepEeMEHHBIM

d) ( )3Hako4YepeAYOIIUMCS

42 . Kaxoit u3 psaaoB, coryiacHo mpu3Haky [lanamoepa, pacxoaurcs?
Tun Bonpoca: OTKpbITbIi

43 . Omnpenenute Nopsaok quddepeHInanIbHOT0 YypaBHEHUS v
Tun Bonpoca: MHoKecTBeHHbli BbiGop

a)[ JmuddepernnansHoro ypaBHEHUs 4-110psIKa

b) [ Jmuddepenumansuoro ypasHenus 1-nopsiaka

c)[ ]auddepenunansHoro ypaBHeHuUs 3-mopsaKa

d) [ JmudbdepenunanbHOTO ypaBHEHUS 6-TIOPSIKA

e)[ Joanoponnoe auddepeHuaaTrHOe YpaBHEHHE

)[ Jueoanoponnoe auddepeHnmaiLHOe YpaBHCHHE

= (3}’
é n)

44 . Haiinure cymmy psja OTBET OKPYIVIUTE A0 JECATBIX

Tun Bonpoca: OANMHOYHbIN BbIGOP
a)( )234
b)( )28.3
c)()l64
d( )14.8

xy +2x"v=e"
45_ Omnpenenute TUI ypaBHEHUS

Tun Bonpoca: OAMHOYHbIN BbIGOP
a) (| )ypaBHEHHE C pa3AENAIOIMUMUCS IEPEMEHHBIMU

-V

=¢" +sin x



b) (' )onHOpOIHOE ypaBHEHME IIEPBOIO MOPSAAKA
c) (. )MHEMHOE ypaBHEHUE NIEPBOT0 NOpsIKa
d) ( )ypaBHenue bepuymm

46 . Onpenenurte Tl ypaBHeHUs cosxdx-xdy=0

Tun Bonpoca: OAMHOYHbIN BbIGOP

a) (| )ypaBHEHHE C pa3ACIAIOIIMMUCS IEPEMEHHBIMU
b) ( )omHOpOIHOE ypaBHEHUE MIEPBOrO MOPSIAKA

c) ( )MHEMHOE ypaBHEHUE NIEPBOTO NOpsIKa

d) ( )ypaBHenue bepuymm

47 . KaxuM NMpu3HAKOM CXOIUMOCTH CIISYET BOCIIOIB30BAThCS JIJIs UCCIEAOBAHUS Ha
3.‘?

n = o1 |

4.

a
CXOJIMMOCTb CJIEAYIOIIEro psaa:
Tun Bonpoca: OaMHOYHbI BbIGOP
a) ( )mpusnak Komm

b) ( )mpusznak [lanamb6epa

c) ( )UHTErpaIbHBIN

d) ( )mpusnak Jleitbauia

48. Psan Maknopena nostyyaercs u3 psaa Teiopa:
Tun Bonpoca: OAMHOYHbIN BbIGOP

a)( Dopux=-1
b)( Dopux=1
c)( Dupux=0
dD( Dopux=2

49. Ilpu pemieHUN HEOAHOPOAHOTO JU(PPEPEHINATBLHOIO YPABHEHUS BTOPOT'O MOPSIKA HYKHO
IIOCJIEZIOBATEIBLHO BBIIOJHUTH CIEAYIOLME AelcTBUA: 1. 3anucarh peleHrne 0JHOPOIHOTO
ypaBHEHHs. 2. 3anucaTh YaCTHOE pEIIeHUE HEOJTHOPOAHOTO ypaBHeHus. 3. Haiitu perienue
MOJTyYEHHOTO YPaBHEHUE METOJIOM HeonpeaenEHHbIX KodppuuneHToB. 4. PemuTh
XapaKTepUCTUYECKOE YpaBHEHHE. 5. YKa3aTh CYMMY PELICHHUs OAHOPOJHOIO U HEOJHOPOIHOTO
YPaBHEHHUSA

Tun Bonpoca: OTKpbITbIi

50. Paaumyc cXO0IUMOCTH HEKOTOPOTO CTEIIEHHOTO psija paBeH R = 5, Toraa uHTepBai
CXOJIMMOCTHU UMEET BU/I;

Tun Bonpoca: OaMHOYHbI Bbl6Op

a)( )(=53;5);

b)( )(=5;0);

c)( )(0; 5);

d)( )(5:0) U (0; 5);



51. HMHrepBan cX0OAUMOCTH HEKOTOPOTO CTENEHHOTO psiaa uMeet Buf (—5; 5). I[Ipuuem, npu x =

—5 COOTBETCTBYIOIIHMMA YUCIOBOM PsIJT CXOIUTCS, a IpU X = 5 — pacxoauTcs. Torma 061acTh

CXOIMMOCTHA UMEET BU/I:
Tun Bonpoca: OANMHOYHbIN BbIGOP

a)( )[-5;5];
b) ( )(=5; 5);
c)( )(=5: 5]
d)( )[-5:5);

52. Omnpenenure Tun ypaaenus (y+1)dx-(1-x)dy=0
Tun Bonpoca: OAMHOYHbIN BbI6OP

a) (| )ypaBHEHHE C pa3AEIAIOIMUMUCS IEPEMEHHBIMU
b) ( )omHOpOomHOE ypaBHEHUE NIEPBOr0 NOPSIAKA

c) ( )JIMHENHOE ypaBHEHHE IEPBOTO MOPAIKA

d) ( )ypasHenue bepuymm

P —P +P,—P,+..+(-1"P, +...

53. 3Hakouepenyroumiics psa
(mpusnak JleitOHuma), ecnu

a)B <P, <P, <P <...<P, <... 0) tim P, =0
TVAR>P,>P>P,>.>P >.. ) Bm n+1 -0
11— Pﬁ

Tun Bonpoca: MHOXecTBeHHbI! Bbi6op
a)[ Ja
b)L 16
ol 1s
DL Ir
e)l I
DL 1e

v +2xo=e"
54 . Omnpenenute TUIl ypaBHEHUS

Tun Bonpoca: OAMHOYHbIN BbI6OP

a) (| )ypaBHEHHE C pa3AEIAIOIMUMUCS IEPEMEHHBIMU
b) ( )omHOpoIHOE ypaBHEHUE NIEPBOrO NMOPSIAKA

c) ( )MHENHOE ypaBHEHUE NIEPBOT0 NOpsIKa

d) ( )ypasHenue bepryiu

(P. > 0)
CXOOUTCA

ﬁ:o
P

) b =0
n—>of i

B) lm
H—» D



55. Jlns nuHeiHoro HeotHOpoJHOTO AuddepeHnnanbHoro ypaBuenus y" -4y'+4y = -2x
YKa)KUTE BUJI €T0 YACTHOT'O PELICHUS ¢ HEONPEAEICHHBIMU KO PUIIMEHTaAMHU:
l.v=Ax+B

2. v=Ax' +Bx+C

3. v=Ax +Bx

4 v=A(x+Bx)

Tun Bonpoca: OTKpbITbIN

56. U3 npuBeaeHHBIX 1uddepeHaabHbIX YpaBHEHHH He sBIseTcs ypaBHeHHeM bepHym:

a}J"HJ':—l.T: 6) V' +y =507 B) ¥ =x3 —xy

-

'=':—' Vo= 1 '=2'="'
r)¥ =0T -y oy =x+) g) X =2y=x

Tun Bonpoca: MHOecTBeHHbI! Bbi6op
a)[ Ja
b)L 16
oL Is
DL Ir
e)[ 1n
DL 1e

SR

i

VoA =y (x+5)

57. Onpenenute TUIl ypaBHEHUS xtl
Tun Bonpoca: OAMHOYHbIN BbIGOP
a) (| )ypaBHEHHE C pa3ACIAIOMMMUCS TEPEMEHHBIMHU
b) ( )omHopoaHOE ypaBHEHHE NEPBOTO MOPSIAKA

c) ( )JuHEHOe ypaBHEHHE MEPBOTO MOPSAIKA

d) ( )ypaBHenue bepuymm

58. K npuMeHeHHI0 NpHU3HAKa CPABHEHHS] HE OTHOCUTCS CIEAYIOIINE YCIOBHS:
Tun Bonpoca: MHOXecTBeHHbIN Bbi6Op

a)[ Jaan psa, cXOAUMOCTh KOTOPOTO U3BECTHA

b)[ Jo6a pana nuddepermupyrorcs

c)[ ]nmaH psa, pacXoaAuMOCTh KOTOPOI'O U3BECTHA

d)[ 1man psa, cX0QUMMOCTb KOTOPOTO U3BECTHA

e)[ Jucnonw3yercs reoMeTpuyECKUi psij

T)[ 1BBIUUCIAIOTCS UHTErPAIbl OOIIMX YJICHOB PSAIOB

59. Kakum IMPU3HAKOM CXOJUMOCTH CIICAYCT BOCIIOJIB30BAThLCA IJIA UCCICAOBAHNA HaA
3.':'

a, =-+—.
n [2_1;1 ]

CXOUMOCTH CIIEAYIOMIETO psiaa:

Tun Bonpoca: MHOXecTBeHHbIN Bbi6op

a)[ Jupuznak Komm



b) [ Jupusnak [danambGepa
c)[ JunTerpanbHblii NpU3HAK
d) [ Jupusnak JleiiOnuia
e)[ Jreopema cpaBHEHUS
)[ Jupusnak JleiiOnuia

60. Kakoii u3 psaoB ABISETCS CXOASAIMIUMCS. (BBEAUTE HOMEP MPABHILHOTO OTBETA)

4 16 4y
+—+—+ [ =] +.
7 9 3

24 ( 2]"‘1
l——+—+. 4| —= +...
5 39 3

=141 T4+ + (-1 4.

10 20 103
+ +...+
4 1001 2002 1000z +1

3

Tun Bonpoca: OTKpbITbI

61. Omnpenenaute TUI ypaBHEHUS Y
Tun Bonpoca: OaMHOYHbI BbI6OP

a) (| )ypaBHEHHE C pa3ACIAIOIIMMUCS IEPEMEHHBIMU
b) ( )omHOpoaHOE ypaBHEHUE MEPBOrO MOPSIAKA

c) ( )MHENHOE ypaBHEHUE NIEPBOTO NOPsIKa

d) ( )ypaBHenue bepuymm

62. KakuMm nmpu3HaKoOM CXOJAMMOCTH CIIEAYET BOCIIOIB30BAThLCS ISl KCCIICOBAHUS HA
n+1

2% (n+1)!

CXOJIMMOCTbD CIEIYIOIIETO psifa
Tun Bonpoca: OgMHOYHbIN BbI6OP
a) ( )npusnHak Kommm

b) ( )npusnak /lanambepa
c) () uHTErpaIbHBIN

d) ( )nopusnak Jleitbauia

2. — .2
63. Onpenenure Tvn ypasHenus ~ ¥ — & T XV

Tun Bonpoca: OaMHOYHbI BbI6OP

a) (| )ypaBHEHHE C pa3ACHAIOMMMUCS IEPEMEHHBIMU
b) ( )omHOpOoAHOE ypaBHEHUE MEPBOrO MOPSIAKA

c) ( )MHENHOE ypaBHEHUE NIEPBOTO NOPsIKa

d) ( )ypaBHenue bepuymm

};I'-'lr f— E
64 . OrmpeaenuTe THN ypaBHEHUS ety



Tun Bonpoca: OgMHOYHDI BbI6OP

a) ( )ypaBHEHHE C pa3ACHAIOMMMUCS NEPEMEHHBIMHU
b) ( )omHopoaHOE ypaBHEHHE NEPBOTO MOPSIAKA

c) ( )JIuHEHOE ypaBHEHHE MEPBOTO MOPSAIKA

d) ( )ypaBHenue bepuymim

>
S(x+ )™
a) (-o0; -3) v (-1, +oo)
0) (-: -3)
E) (-3;-1)

65. Haiiti 061acTh CXOQUMOCTH psa 1) (-o0; -1) o (3: +20)

Tun Bonpoca: OgMHOYHbI BbIGOP
a)( Da
b)( )6
c)( )s
d(r

66 . [l TMHEeHHOTO HEOJHOPOAHOTO TuddepeHIaIbHOro ypapaenus y'" -4y = 10 ykaxure
BUJ €I0 YaCTHOT'O PELICHUs C HEONpeIeIeHHbIMU K03 pumeHTamu:

Tun Bonpoca: OAMHOYHbIN BbIGOP

a)( )y=AX+B

b)( )y=Ax

o )y=A

d)( )y=A(x-B)

67 . W3 npuBeneHHBIX TuddepeHIINaTbHBIX YPaBHEHHHA EPBOTO MOPSIKA JINHEHHBIM
nuddepeHIaIbHbBIM YPaBHEHUEM SBIISCTCS:

a)y +P()y=0(x) ©) P(x.))dx+0(x.»)dv=0 B)y +P(3)=0()
Iy +PE)y=0)y" m)y =PQ0L) e) ?"‘P(I}J':Q(I}
-

Tun Bonpoca: MHOecTBeHHbIN Bbi6op
a)[ Ja
b)L 16
ol 1s
DL Ir
e)l Ixn
DL 1e

68. Ompenenure TUI ypaBHEHUS ¥ +Ty=x

Tun Bonpoca: OgMHOYHbIN BbIGOP

a) (| )ypaBHEHHE C pa3ACHAIOMMMUCS IEPEMEHHBIMU
b) ( )omHopoaHOE ypaBHEHHE NEPBOTO MOPSIAKA

c) ( )JIuHEHOE ypaBHEHHE MEPBOTO MOPSAIKA

d) ( )ypaBuenue bepuymim



69. Psn, cocTaBlIeHHBIN U3 YWIEHOB NF€OMETPUYECKOM MPOrPECCHH
Tun Bonpoca: OANMHOYHbIN BbI6OP

la

<1

a) ( )cxomures npu

=
b) ( )cxoaurcs npu |q|_1

|q| <1
c) ( )pacxomutcs

d) ( )pacxoaurcs mpu 1000M q

70. Bcskuil cTeneHHOH psaja ¢ HHTEpBaJIoM cXoauMocTH (-R, R) MOXXHO MOUIeHHO yMHOXKATh
Ha MIOCTOSIHHOE YHCJIO, TPUYEM

Tun Bonpoca: MHOXecTBeHHbIN Bbi6Op

a)[ Jcymma psaa S(X) TakKe YMHOKUTCS HA 3TO YUCIIO

b) [ Jcymma psaa S(X) yBeIMUUTBCS Ha 3TO YUCIIO B KBajapaTe

c)[ Jpamuyc u uHTEpBaJI CXOOUMOCTH Psiia HE U3MEHUTCS

d)[ Jpamuyc u uHTEPBAI CXOAMMOCTH Psifia yBEIUYATCA HA 3TO YUCIIO

e)[ Jpaauyc yBenngarcs Ha 3TO YMCJIO, @ UHTEPBAJ CXOAUMOCTH psifa HE U3MEHUTCS

)L Jpamuyc psna He UBMEHUTCS, @ UHTEPBAJI CXOAUMOCTH YBEJIMYATCS HA 3TO YUCIIO

71. Kakum IMPU3HAKOM CXOJUMOCTH CJICAYCT BOCIIOJIB30BAThLCA JIA UCCICAOBAHHA Ha
1

(17 +1)In []11 (174 1]]:

a, =

CXOJIMMOCTb CJIEYIOIErO psiaa:
Tun Bonpoca: OAMHOYHbIN BbI6OP
a) ( )mpuznak Komm

b) ( )mpusznak [lanamb6epa

c) ( )UHTErpaIbHBIN

d) ( )mpusHnak JleiiOHuia

72 . T'apMoHWYECKUH PSAJ CXOIUTHCS
Tun Bonpoca: OAMHOYHbIN BbI6OP

a) ( )BepHO
b) ( )HeBepHO

73. HpI/ISHaK Komm CXOOUMOCTH YUCIIOBOI'O psAZa € MOJOXKUTCIbHBIMU YJICHAMHU 3aKITH0OYaCTCA

- 5 " . P
I)lim ;:* =q 1)g <1 - s pacXoIHuTCs
F—=m L gy

e) g <1 - pAl CXOIHTCA
B TOM, 4TO



Tun Bonpoca: MHOXecTBeHHbI BbI6op
al Ja
b)[ 16
ol 1s
DL Ir
e)L 1n
DL Je

74 . V3 npuBeneHHBIX TU(depeHINaTbHbIX ypaBHEHHN 1] pepeHInanbHbIM ypaBHEHHEM C
pa3IeNIOIUMUCS IEPEMEHHBIMH SIBIISETCSL:
a)y +P(x)y=0(x) ©0) P(x.))dx+0(x.))dv=0  B) P(y)xdx+Q(x)xdv=0

B)y + P(x)y=0(x)y" T)y =Px)0) o) v + PRy =000)y"

Tun Bonpoca: MHOecTBeHHbI Bbi6op

a)[ Ja

b)L 16

oL 1Is

DL Ir

e)[ 1a

DL 1e

75. Kakum npu3HaKOM CXOJMMOCTH CJIEAYET BOCIOJIb30BATHCA ISl UCCIIEI0BAHUS HA
= (4)"
Tl ;*. 5 .-'l

CXOJMMOCTD CIIEAYIOIIETO pAma
Tun Bonpoca: OAMHOYHbIN BbIGOP
a) ( )npuznHak Komm

b) ( )unTerpanbHbI

c) ( )npusHak JleliOHuia

d) (' )HEBO3MOXKHO ONPENEIIUTh

xy +ysin x=rfgw
76. Omnpenenurte TUN YpaBHEHUS * " o

Tun Bonpoca: OAMHOYHbIN BbI6OP

a) (| )ypaBHEHHE C pa3ACIAIOIMIMMUCS IEPEMEHHBIMU
b) ( )omHOpOAHOE ypaBHEHUE MIEPBOrO MOPSIAKA

c) ( )MHEMHOE ypaBHEHUE NIEPBOTO NOpsIKa

d) ( )ypaBHenue bepuymm

() () +. . Fu (X +... = Z 1, (%)
77 . Bolpaxkenue =l Ha3bIBAETCS
Tun Bonpoca: OgMHOYHbI BbI6OP
a) () GyHKIIMOHAIBHBIM PSIAOM
b) ( )3HaKOMOJIOKUTEIBHBIM PSIAOM
c) ( )3HaKOOTPUIIATEIBLHM PSAJIOM
d) ( )CTeneHHbIM pSIOM



78. YpaBHEHHe, coepKallee HE3aBUCUMYIO TIEPEMEHHYI0, HCKOMYIO (DYHKIIMIO, TPOU3BOIHBIC
9TOM (PyHKIIUU, HA3BIBACTCS:

Tun Bonpoca: OANMHOYHbIN BbIGOP

a) () TpPUTOHOMETPUYECKUM

b) ( )auddepennmanbHbIM

c) ( )xBaapaTHbIM

d) ( )auodaHTOBBEIM

79. KakuMm nmpu3HaKOM CXOAMMOCTH CIICAYET BOCIIOIB30BATHCS ISl HCCIICOBAHUS HA
_ 1
| 2r74+7 )| 20247

Cr
CXOJIMMOCTbD CIIEIYIOIIETo psiaa
Tun Bonpoca: MHOXeCTBEHHbIN Bbl6op
a)[ Jopuznak Komm
b) [ Jnpwusnak /lanambGepa
c)[ JunTerpanbHbIi NpU3HAK
d) [ Juopusnak Jleitbuuia
e)[ Jreopema cpaBHEHUS
) [ Jopusnak Beepmrpacca

80. U3 npuBeneHHBIX nu(hepeHInaTbHBIX YPaBHEHHUH SBISCTCS ypaBHEHHEM bepHyIm:

a)y +P()y=0(x) ©0) P(x.))dx+Q(x.)dv=0 B) ¥ +P(x)y=0)y
Dy +PEy=00y" 1)y =P0OQ) e) v =P(x)+0()

Tun Bonpoca: MHOXeCTBEHHbIN Bblbop
a)[ Ja
b)L 16
ol 1s
DL Ir
e)l I
DL 1e

81. Omnpexnenure nopsaok AuddHepeHInaIbHOTO ypaBHEHHS

(v —tg)dx — (7 + y7)dy =0.

Tun Bonpoca: OgMHOYHbIN BbIGOP

a) ()b depeHnranbHOTO ypaBHEeHUs 1- mopsiaka
b) ( )auddepennnansHOTO ypaBHEHHS 2- TTOPSIIKA
c) ( )auddepeHnnaaTLHOTO YpaBHEHHS 3- TTOPsIIKa
d) ( ) nudbdepennmansHoro ypaBHeHus 4- mopsiika

82. Ompenenute nopsAaoK AuP(GEPEHINATLHOTO yPABHEHHUS yitge=2y"
Tun Bonpoca: OaMHOYHbI BbIGOP

a) ( ) nuddepennmansHoro ypaBHeHus 1- mopsiika

b) ( )mudbdepenuuansHoro ypaBHeHus 2- MOpsiiKa

¢) ( )auddepeHnuanbHOro ypaBHeHHS 3- TIOPsIIKa

d) ( )auddepenunansHOro ypaBHeHus 4- mopsiaka



83. Bcsakoe oTaensHO B3sATOE penieHne U PepeHIInanbHOTO YPaBHEHUS HA3bIBAETCS €T0
Tun Bonpoca: OaMHOYHbI BbIGOP

a) (| )4acCTHBIM peLIEHUEM

b) ( )obuum pemieHnemMm

Cc) ( )OTIEnbHBIM PELICHUEM

d) ( )HavalabHBIM PELIEHUEM

84 . CocraBieHHe XapaKTEPUCTUUECKOIO YPaBHEHUS — 3TO 3TAIl PEILICHUs
Tun Bonpoca: MHOecTBeHHbI! Bbi6op

a)[ JomnopoaHoro ypaBHeHus auddepeHnnaibHOro NepBoro nopsKa
b) [ JoanopoaHoro ypaBHeHus audepeHinaILHOro BTOPOro nopsaKa
c)[ Juuneitnoro nuddepeHanTbsHOr0 ypaBHEHUs

d)[ Jypasrenus beprymm

e)[ JypaBHenus B nonsbix auddepennnanax

) [ Jomuopoanoro ypaBaeHus auddepeHInaIbHOro TPETHETO MOpsIKa

85. VYxkaxkure yacTHoe perieHue auddepeHimanpHoro ypaBuenus xy' = 1 npu y(0)=6
Tun Bonpoca: OAMHOYHbIN BbIGOP

a)( )y =Inx|+6

b)( )y = In|x|-6

c)( )y =In[x|+5

d)( )y =- Inx|+6

86. Ilpusnak [lanamOepa cXOIUMOCTH YHCIOBOTO Psia C MOJOKUTEIbHBIMU YJICHAMU
3aKJII0YAETCsl B TOM, UTO

ﬂﬂhufél=q O) lim i =4 BHhquL=q 0 im

k= P:; k= = P?r = P?r—l

T)g <1 - pall pacXoJHNTCA e) g <1 - psaz cXoaures

P

k

=4

Tun Bonpoca: MHOecTBeHHbI! Bbi6op
a)[ Ja
b)L 16
oL Is
DL Ir
e)[ 1a
DL 1e

87. Ilpuznakom JlanmambGepa y100HO MOIB30BATHCS, €CIHM OOIIMI YJieH psaa
Tun Bonpoca: MHoOXecTBeHHbI BblIGop

a)[ Jconepxwur pakropuan

b) [ Jcomepxur mokazareinpbHy0 (QYHKIIHIO

c)[ JcomepXuT TPUTOHOMETPUIECKYIO (PYHKIIUIO

d) [ JusBiekaeTcs «n»-asi CTEIICHb U3 O0IIETo WieHa psaa

e)[ Jcoaepxut oOpaTHYIO TPUTOHOMETPUUECKYIO (DYHKITHIO

) [ Jcomepxut KOMIIJIEKCHOE YHCIIO



88. KakuM mpu3HakoM CXOAMUMOCTH CIEAYET BOCIOIb30BATHCS AJIsl UCCIAEAOBAHUS Ha

A
"F;I:: :! 1+: : i 7
L '__. il']‘fl 4_.;

CXOJMMOCTBH CIIEAYIOIIETO Psia

Tun Bonpoca: MHOXeCTBEHHbIN Bbl6op
a)[ Jopuznak Komm

b)[ Jreopemoii cpaBHEHUS

c)[ Jupwusnak /lanmambGepa

d)[ JunrerpanbHbii

e)[ Juopusnak Jleitbuuna

) [ 1Heo6xoaumeblil mpu3HaK

89. Ecnm nocnenoBaTenbHOCTh YaCTHBIX CYMM Psiia pacXoauTcs (HE UMEET Ipeena, Wik
nMeeT OECKOHEUHBIHN Mpeiel), TO psl Ha3bIBaeTCs

Tun Bonpoca: OaMHOYHbI BbIGOP

a) ( )cxomgmumces

b) (' )3Hakouepenyrommics

c) ( )UHTErpaIbHBIN

d) ( )pacxongammmcs

90. W3 npuBeneHHBIX Tu(GepeHINATBHBIX ypaBHEHUN HE SIBISETCS TU(PepeHIIHaTHHBIM

YpaBHCHHUEM C pa3aCIArOIUMUCA IICPCMCHHBIMU

a)y =vecosx 0) (x+Dedx+(v+Ddv=0 B) xdv+xdv=10
B)y =™ . -

¥

I) 2x0' = v? —4y? ) 207y =17 =7

Tun Bonpoca: MHOXecTBeHHbI! Bbi6op
a)[ Ja
b)L 16
oL Is
DL Ir
e)[ 1a
DL 1e

1,1

24 E.
91. Pan - 3 4
Tun Bonpoca: OAMHOYHbIN BbI6OP

1 1 1
+ =+ . =+
57 2n—1)y" (2m)°

=
i

SABJIACTCA

a) ( )cTeneHHbIM

b) (' )3HakooTpHULIATENBHBIM

c) (' )3HaKouYepeayOIMMUMC

d) ( )3HaKOMOIOKUTEITHHBIM

92. Ilpu pemenuun npuMepoB npusHak Kormmm mnenecoodpasHee NpUMEHTh B TOM cllydae,
KOT'/Ia U3BIIEKACTCS «N»-ast CTENIEHb M3 OOIIETo WIeHa psija.

Tun Bonpoca: OaMHOYHbII BbIGOP

a) ( )BepHO

b) ( )HeBepHO



2+ 31 ) e -4 2 = 0-
93. Ormpenenute TUI ypaBHEHUS (2x+3y)dx+(3x+2y)dy =0:

Tun Bonpoca: OAMHOYHbIN BbIGOP

a) (| )ypaBHEHHE C pa3AEIAIOIMUMUCS IEPEMEHHBIMU
b) ( )omHOpoIHOE ypaBHEHUE NIEPBOrO NMOPSIAKA

c) ( )JIMHENHOE YpaBHEHHE IEPBOTO MOPAIKA

d) ( )ypaBHeHue B nonHbIX Auddepennnanax

94 . Ompenenure THI ypaBHeHHs cosxdx-(1-x)dy=0
Tun Bonpoca: OANMHOYHbIN BbIGOP

a) (| )ypaBHEHHE C pa3AEIAIOIMUMUCS IEPEMEHHBIMU
b) (' )omHOpOIHOE ypaBHEHUE NIEPBOrO NOPSIAKA

c) ( )JIMHENHOE YpaBHEHHE IEPBOTO MOPAIKA

d) ( )ypasHenue bepryiu

(+1)
a, = ;
L ?.:'

95. Tperuii uneH psaa paBeH
Tun Bonpoca: OguMHOYHbIN BbIGOP
a)( )5/49
b) ( )5/2401
c)( )24/49

d)( )24/2401

v+ =:I.'3(_T—5}

96. Ompenenute TUI ypaBHEHUS

COs X

Tun Bonpoca: OguMHOuYHbI BbIGOP

a) (| )ypaBHEHHE C pa3ACIAIOMMMUCS TEPEMEHHBIMU
b) ( )omHopoaHOE ypaBHEHHE MEPBOTO MOPSIAKA

c) ( )JuHEHOEe ypaBHEHHE MEPBOTO MOPSAIKA

d) ( )ypaBHenue bepuymm

97. K nocTtatoyHbIM NMpU3HAKaM HE OTHOCSTCS:
Tun Bonpoca: OgMHOYHbIN BbIGOP

a) ( )npusnHak Komm

b) ( )unHTEerpanbHbIi NpU3HAK

c) ( )npwusnak Jlamambepa

d) ( )HEoOXOAUMBIN MpU3HAK

98. [lns pemieHust auHeHHOTO AU(PepeHInanbHOr0 ypaBHEHHs UCIOIB3YIOT 3aMEHY':

1. v=uw
2 v=umx
3 x=uy
4 v=u+x

(BBEeMTE HOMED MPABHIBHOTO OTBETA)
Tun Bonpoca: OTKpbITbIit



99. Jlns pemeHust 0AHOPOIHOTO AU PepeHIInanbHOr0 ypaBHEHHS HCIIOIB3YIOT 3aMEHY:

1. y=uw
2 v=ux
3. X =uy
4 v=u+x

(BBeUTE HOMEP MPABUILHOTO OTBETA)
Tun Bonpoca: OTKpbITbIi

100. Ompenenure Tun ypasHenus (y+1)dx-(1-x)dy=0
Tun Bonpoca: OaMHOYHbI Bbl6OP

a) (| )ypaBHEHHE C pa3ACIAIOMMMUCS NEPEMEHHBIMHU
b) ( )omHOpoAHOE ypaBHEHUE NEPBOrO MOPSIAKA

c) ( )MHENHOE ypaBHEHUE NIEPBOTO NOPsIKa

d) ( )ypaBuenue bepuymim
LWkana oueHnBaHuA:

IIpoueHT BHINOJHEHHBIX TeCTOBbIX 3aaHU I KoanyecTBo HaOpaHHBIX 0aJJ10B
91% - 100% O1muano20 6amroB
81% - 90% Otnnuno 18 6amioB
71% - 80% Xoporo 16 6amios
61% - 70% VY nosnerBopuTensHO 14 Hannos
51% - 60% Y nosnerBopurensHo 10 6amtos
<50% HeynosnerBoputensro 0 6amioB
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