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1. [lnanupyemblie pe3yabTaTbl 00y4eHHUS M0 JUCHUIUIUHE,
COOTHECEHHbIE ¢ IIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII
1.1 ean 1 321244 OCBOEHHUS JUCHUILIHHBI

bakanaBp mo HampapneHuto moaroroBku 19.03.01 buorexHoiorus MOMKEH OBITH
MOJrOTOBJICH K pEILIEeHUIO0 MIPOU3BOACTBEHHO-TEXHOJIOTHUYECKOTO u Hay4HO-
MCCJICJIOBATEIBCKOTO THIIA 33]1a4 TPOGECCHOHAIBHON IeATeIbHOCTH.

Lenab0 NUCHUIUIMHBL SIBISETCS OCBOCHHE TEOPETUYECKUX OCHOB MAaTEMaTHYECKOrO
aHaJin3a nu HpI/IO6peTCHI/Ie MPAKTUYCCKUX HABBIKOB IMPUMCHCHUA MCETOAOB MATEMATHUYCCKOIO
aHanM3a TMpU PELICHUH TMPAKTUYECKUX 3a/7ad B COOTBETCTBUU C  (POPMHUPYEMBIMU
KOMIICTCHIIUSAMMU.

3agaum JMCUUIIHHBI:

- OCBOCHHE TEOPETUUYECKUX OCHOB MareMaTuyeCcKoOro aHaIn3a;

- mpuoOpeTeHue MPAKTHUYECKUX HABBIKOB MPHUMEHEHHUS METOIOB MaTeMaTH4yecKOro
aHajJii3a IIpu pCIICHUM MMPAKTUYCCKUX 3a1ay.

1.2 KomneTeHIIUM U MHAUKATOPbI UX J0CTUKEHU I

OIIK-1. CriocobOeH n3y4aTh, aHAIM3UPOBATh, UCIIOIB30BaTh OMOIOTHYECKUE OOBEKTHI
U TPOLIECChI, OCHOBHIBASICH HA 3aKOHAX M 3aKOHOMEPHOCTSIX MaTeMaTHYeCKHX, (PU3MUECKHUX,
XUMHYECKUX U OMOJIOTMYECKUX HAYK U UX B3aMMOCBA3MIX.

Kon wu  HammeHOBaHue
uHAuKaTopa  JpoctwkeHus | @opmupyemsie 3YH

KOMIICTCHIIHN
NO-1 OIIK-1 Hcmomp3yer | 3HaHUS OO0y4atomtmiics IOKEH 3HATh OCHOBHBIE 3aKOHBI Hu
3aKOHBI ¥ 3aKOHOMEPHOCTH 3aKOHOMepHOCTH MareMaTuiecknx Hayk (b1.0.09, OIIK-1-3.1)
MaTeMaTUYECKUX HAYK U UX | YMEHHS OOydaronmuiicss JOJDKEH yMETh  HCIIONB30BaTh  3aKOHBI U
B3aMMOCBS3EH pu 3aKOHOMEPHOCTH MaTeMaTHYECKHUX HayK M WX B3aUMOCBs3eH IpH
W3yUYCHUH, aHaIm3e W3YUCHWUH, aHaInW3e OHOJOTHYECKHMX OOBEKTOB H IIPOLECCOB
OHMONIOrMYeCKNX OOBEKTOB H (51.0.09, OIIK-1-V.1)
IponeccoB HaBBIKH O6yqa10LuI/n71c91 IOJDKEH BJIQJIETh HaBBIKAMHM  HCIIOJIb30BaHUS
3aKOHOB ¥ 3aKOHOMEPHOCTEH MaTeMaTHYeCKMX HAayK H WX
B3aMMOCBSI3€H MIPH U3YUCHUH, aHAIH3€ OMOJIOTHIECKIX 0OBEKTOB U
nporieccos (51.0.09, OTIK-1-H.1)

2. Mecto aucuumiannsl B ctpykrype OIIOIT
JucuuruimHa «OCHOBBI MareMaTH4yeckoro aHaiau3a MpH M3Yy4eHHU OHOJIOTMYEeCKHX
O00OBEKTOB»  OTHOCUTCS K  00s3aTeIbHOM  4YacTH  OCHOBHOM  MpodeCcCHOHATBHOMN
o0Opa3oBareIbHOM NporpaMMbl OakagaBpuara.

3. O0bém AUCHMIVINHBI U BUbI y4eOHOH padoThl
O6wveM nucuuIuIMHbBI coctaBiseT 4 3adeTHble equHuibl (3ET), 144 akagemuueckux
yaca (anee yaca). JMcHuminHa nuzyyaercs:
-ouHas (popma oOydeHus B 3 ceMecTpe.

3.1.Pacnpenenernue 00bemMa JUCHMIIMHBI 0 BUAAM Y4eOHOI padoThI

KoimuecTBo yacoB

Bun yue6HO# paboThI
Ounast Gopma oOyueHUs

KonrakTHas pabora (Bcero), 64
B TOM YHCJIE MPAKTHYECKAsl OATOTOBKA

Jexyuu (J1) 32
Ipaxmuueckue sansimus (I113) 32
CamocrositenbHas padora odyqarommuxcs (CP) 80
HTtoro 144




3.2.Pacnpenesienne yueOHOr0 BpeMeHHU 10 pa3aesiaMm U TeMaM
Ounas gopma o0yueHus

B TOM YHCJIC

Ne HaumenoBaHnue pa3feios U TeM Bcero KOHTAKTHas padoTa g .
TEMBI 4acoB 1 | m3 3 CP 5 E
1 2 3 4 5 6 7 8
Pazgen 1 Ananurnyeckas reoMeTpus
11 Merop koopauHAT Ha rockoctu. [Ipsmas Ha 9 5 2 5 <
TUIOCKOCTH.
1.2 | KpuBble BTOPOTro MOps/IKa Ha TNIOCKOCTH 13 2 4 7
1.3 | [IpsMas ¥ MIOCKOCTh B MPOCTPAHCTBE 5 2 - 3
Pasmen 2 OcHOBBI MaTEMAaTHYECKOTO aHAIN3a
21 OyHKUMS OAHON IIepeMeHHON U ee cBoiicTBa. [Ipenen 9 2 2 5 X
GbyHKIIIN
2.2 | PackppITHE HEONPEACICHHOCTEH Pa3IMYHOrO BHUJIA 4 2 2
2.3 | BameuarenpHbIe Ipeenbl. HempepblBHOCTh QYHKIMH 4 2 2
2.4 | OyHKIUSA HECKOJIBKHUX EPEMEHHBIX 9 2 2 5 X
25 YacTHble MPOU3BOJHBIC TIEPBOTO MOPSIKA (PYHKITUH 9 2 2 5
JIBYX ITEPEMEHHBIX
26 YacTtHble MPOU3BOAHBIC BTOPOTO NOPSIKA (GYHKIINU 5 2 3
JIBYX ITEPEMEHHBIX
2.7 | DxcrpeMyM GYHKITUH IBYX NIEPEMEHHBIX 5 2 3
28 YacTHble MPOU3BOAHBIC BTOPOTO MOPSIIKA. DKCTPEMYM 4 2 2
) (YHKITUHU IBYX IEPEMEHHBIX
[Ipunoxenne onpeneneHHOTO HHTETpaja K
2.9 | BBIYMCIICHHIO TUIOMIAJICH MIIOCKKX GUTYp 1 00bEMOB 5 2 3 X
TeJl BpallleHHst
210 [punosxeHne onpeeNIeHHOr0 HHTErpaia K 4 2 5
BBIYKCIICHUIO TUIOLIAJIeH TNIOCKUX UTYD
211 [punosxeHne oNpeeNIeHHOr0 HHTErpaia K 4 2 5
BBIYHCIICHHIO 00bEMOB TeJ BPAlLICHHsI
2.12 | HecoOCTBEHHbIE HHTETPAJIBI 9 2 2 5
Paznen 3 JluddbepeHipanpabie ypaBHEHHSI
JubdepeHumnanbHple ypaBHEHUS IEPBOTO HOPSIKA.
3.1 | 3agaua Komm. Pemenne audhepeHimansHbx 9 2 2 5 X
YpaBHEHHHA C pa3IesIOMIIMHUCS TePEeMEHHBIMHU
39 Jlunetinsle u onHOpOIHBIE MU D epeHIaTbHBIE 5 2 3
YpaBHEHUsI IEPBOTO MOPsiaKa. MeToAbI HX peIIeHHS
3.3 | AuddepeHnmanpHple YpaBHEHUSI BEICITHX THOPSIKOB. 5 2 3
34 JluneliHbIe OTHOPOAHBIC YPAaBHEHHUS BTOPOTO MOPSIKA 5 5 3
C TIOCTOSIHHBIMHU KO3 uIieHTaMu
35 JIuHeliHbIe HEOJTHOPOIHBIE YPaBHEHHS BTOPOTO 5 5 3
TIOPsIJIKa C TIOCTOSIHHBIMH KO3 () pHLIMeHTaMU
36 JIuHelHbIE OHOPOAHBIE ¥ HEOAHOPOAHBIC YPABHEHUS 8 4 4
C IIOCTOSIHHBIMHU KO3 HIieHTaMu
3anaya Komm amst muHEHHBIX quddepeHnnantbHbIx
3.7 | ypaBHEHHH BTOPOTO MOPS/IKA C HOCTOSIHHBIMH 5 2 3
KO3 pHUIHEeHTaMHU
3.8 | Pemwenue nquddepeHunanbHpIX ypaBHEHU I 4 2
Kontpouib X X X X X
Hroro 144 32 | 32 80 X

4. CTpyKTypa M colep:kaHue TUCHHUILINHBI, BKIIOYaKIee NPAKTHYECKYI0 OAT0TOBKY

[IpakTHueckass TOATOTOBKA TNpU pealu3aluy y4eOHBIX MPEIMETOB,
JUCLMIUINH ~ (MOAYJEW) oOpraHu3yercs IIyTeM IPOBEIACHUS IPAKTUYECKUX
MPAKTUKYMOB, JIaOOPaTOPHBIX pabOT M MHBIX aHAJIOTHMYHBIX BUIOB y4eOHOW IeATEIbHOCTH,

KYypCOB,
3aHATHH,




IpeyCMaTPUBAIONINX yJacTHe 00yJaroNIMXCsl B BHIIOJIHEHUN OT/EIBHBIX 3JIEMEHTOB pador,
CBSI3aHHBIX ¢ OyayIei mpodecCHOHANBHOMN NesTeTbHOCTHIO.

[IpakThdeckass MOATOTOBKA MOXKET BKIOYaTh B CceOS  OTACTbHBIC 3aHATHUS
JEKIMOHHOTO THWIAa, KOTOpble MpelycMaTpuBaloT Iepefadyy ydeOHoil uHbopManuu
o0yJaromuMmcsi, HEOOXOIUMOW JUIS TIOCIEAYIOIIET0 BBINOJHEHUs paboT, CBS3aHHBIX C
Oynyiieil mpogeccuoHaNbHON ACSITENTbHOCTHIO.

PekoMenayeMblii 00beM MpPaKTHYECKON MOArOTOBKU (B IMPOLIEHTaX OT KOJIMYECTBA
4acOB KOHTaKTHON pabOThl) Ui AUCUHUIUINH, PEATU3YIONIUX:

- obmenpodeccuonansubie kommereHuu (OIK) ot 15 1o 50 %;
4.1.Conep:xanue TUCHHUILTHHBI

Paznesn 1. AHajMTHYeCKASA TeOMETPHUS.

Meron xoopaunar. llossipHble KOOpAMHATBI M MX CBS3b C IPSAMOYTOJIBHBIMH
koopauHataMu. OCHOBHBIE 3aJjaud, peEIIaeMble METONOM KoopauHat. lIpsmas ymHug Ha
IUIOCKOCTH. Pa3inuHble ypaBHEHME MpsSMOM Ha IUIOCKOCTH. B3auMMHOE paclosoXeHHe
npsiMbIX. PasinyHble ypaBHEHMs IIOCKOCTEH B IIPOCTpPAaHCTBE. B3anMHOE pacrnosokeHue
IUIOCKOCTEM, NpsIMON M IUIOCKOCTH. JIMHMM BTOpPOro nopsjka Ha MmiockocTd. OKpyKHOCTb,
aJIIMIIC, TUnepOoa, napadbona. KaHoHndeckue ypaBHEHUS.

Pasznea 2 OcHOBBI MATEMATHYECKOI'0 AHAJIHN3A.

Oynkmus. Ilpenen ¢ynkumu. OcHOBHBIE TeOpeMbl O Tmpenenax. Packpeitue
npocteidmx HeonpeaenaeHHoctel. IlepBooOpasHas GyHkiuu. HeomnpenenenHslii MHTErpa,
ero cBoictBa. OcHOBHBIE (HOpMYJBl HHTETPUPOBAaHHS. METOABl HHTErPUPOBAHMUS.
Omnpenenennbiii nHTerpan. Ilpunoxenus onpenenéHHoro nHrerpana. OyHKIUS HECKOIbKUX
NEPEMEHHBIX. DKCTPEMYMbI (YHKIMH JIBYX [IEPEMEHHBIX.

Paznen 3 Inddepennuaibibie ypaBHeHHsI

Judpdepennnanbable ypaBHEHUs TMEPBOrO TMOpAAKA. 3aladyd, MPUBOIALINE K
mubdepeHIMaTbHEIM ~ ypaBHEHUSIM. HTerpupoBanue ypaBHEHUH C pa3AestoluMuUcs
MEPEeMEHHBIMH, OJHOPOAHBIX, JHHEWHBbIX. JluddepeHnnanbuble ypaBHEHHS BBICIIMX
NOpsAAKOB. JIuHElHblE OJHOpPOJHBIE YpPAaBHEHHS C TOCTOSHHBIMH Ko3(dHIMeHTaMu.
Xapakrepuctuueckoe ypaBHeHHUE. JIMHElHble HEOJHOPOIHBIE YPABHEHUS C IMOCTOSHHBIMHU
kodurmentamu. 3anaya Komm.

4.2.Conep:xaHue JeKIUii
Ounas popma o0yueHust

Ne HaunmenoBanue nekuuu Konunuectso IIpakTrnyeckas

n/n 4acoB TIOJITOTOBKA

1 Mertop koopauHaT Ha 1uiockoctH. [Ipsimas Ha TuIocKoCTH 2 +

2 KpuBbie BTOPOTo HOpsiKa Ha MNIOCKOCTH 2 +

3 [IpsiMast ¥ IIOCKOCThH B IPOCTPAHCTBE 2 +

4 QDyHKIHS 0THOM epeMEeHHOH U ee cBoiicTra. [Ipenen pyHKInN 2 +

5 QDYHKIMSI HECKOIbKUX NIEPEMEHHBIX 2 +

6 YacTHble TPON3BOAHBIE MIEPBOTO MOPAAKA PYHKITUH IBYX 2 +
TIepeMEHHBIX

7 YacTHbIE IPOU3BOHBIE BTOPOTO MOPsAKA QYHKIIMU IBYX 2 +
NIepeMEHHBIX

8 OKkcTpeMyM (YHKLIUH ABYX NIEPEMEHHBIX 2 +

9 [TpuoskeHne onpeesIeHHOro HHTErpalla K BEIYUCICHHIO TUIONa el 2 +
IUIOCKHX (DUTYp U 0OBEMOB TeJl BpaILICHUS

10 | HecobGcTBeHHBIE HHTEIPAIIBI 2 +

11 | JnddepeHunanbHple ypaBHEHHs IepBoro nopsaka. 3anada Komm. 2 +
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Pewenne muddepeHunanbHpIX ypaBHEHHH ¢ pa3aeIsiouMUCs
HIepeMEHHbIMU

12 | Jluneiinsie u oqHOpoaHbIe AU hepeHnnanbHbIe ypaBHEHHs TIEPBOTO 2 +
nopsiika. MeTozipl MX pelieHus

13 | InddepeHunanpHple ypaBHEHHS BHICIIUX MOPSIKOB 2 +

14 | JluneiiHbIe OTHOPOAHBIC YPaBHEHHUS BTOPOTO ITOPSIIKA C 2 +
MIOCTOSIHHBIMU K03 duneHTamMu

15 | JIuneiiHbIe HEOTHOPOIHBIE YPaBHEHHUSI BTOPOTO TIOPSAKA C 2 +
MIOCTOSIHHBIMU K02 dunreHTamu

16 | 3anmaua Komwm st nuHeiHbIX nuddepeHuanbHbIX ypaBHEHHN 2 +
BTOPOTO MOPSIJIKA C IIOCTOSHHBIMH KO3 HUIIMSHTaMHU
Hroro 32 15%

4.3.Conep:xanne 1a00paTOPHBIX 3aHATHI
JlaGopaTopHbIe 3aHATHS HE TIPEyCMOTPEHBI Y4€OHBIM TLIAHOM.

4.4 Conep:xanne NPAKTHYECKUX 3aAHATHI

Ounas ¢popma 00yueHusn

Ne . KomanuectBo IIpakTuueckas

/i HanmeHoBaHME MPAaKTHUYECKUX 3aHATUI 4acos HOArOTOBKA

1 Merton koopauHaT Ha miockocTd. [Ipsmas Ha IocKoCcTH 2 +

2 KpuBsle BTOpOro nopsijaka Ha IJI0CKOCTH 2 +

3 KpuBsle BTOpOro nopsijaka Ha IJI0CKOCTH 2 +

4 dyHKuuMs 01HOM NepeMeHHOH u ee cBoiicTa. [Ipenen ¢pyHKIMM 2 +

5 PackppiTre HeonpeeIeHHOCTE!W pa3InyHOTO BUa 2 +

6 3ameuarenbHble npeaesnsl. HempepsIBHOCTE yHKITHH 2 +

7 @DyHKIYSI HECKOJIbKUX NIEPEMEHHBIX 2 +

8 YacTHble IPOU3BO/IHBIE TIEPBOTO MOPsIKA PYHKIINU JBYX 2 +
MIePEMEHHBIX

9 YacTHble MPOU3BOIHBIE BTOPOTO MOPsAKA. DKCTpeMyM (PYHKINHU JBYX 2 +
TIepeMEHHBIX

10 | IIpunoxeHne onpenesIeHHOTO HHTEeTpaa K BBIYUCICHUIO TUIOIA/IeH 2 +
IUIOCKUX QUTYP

11 | IIpunoxeHne onpenesICHHOTO HHTETPasa K BEIYUCICHUIO 00BEMOB TET 2 +
BpaLICHHS

12 | HecoOcTBeHHBIC HHTETPAIIBI 2 +

13 | Auddepennnansaple ypaBHEHHS TepBOro mopsiaka. OCHOBHBIC 2 +
monsTus. 3amada Komm. Pemrenne nuddepeHnnanbHeIx ypaBHEHHH ©
Pa3sfensoIUMUCS IEPEMEHHBIMHU.

14 | JIuneiiHbIe OZHOPOAHBIC ¥ HEOAHOPOAHBIC YPABHEHUS C 2 +
ITOCTOSTHHBIMHU K03(h(pHItneHTaMu

15 | JIuneitHble OHOPOIHBIE 1 HEOTHOPOIHBIC YPABHEHHS C 2 +
ITOCTOSTHHBIMHU K03 (purtnenTaMu

16 | Peurenue auddepeHnpaibHblX ypaBHEHHN 2 +
Hroro 32 15%

4.5.Buabl 1 cofepkaHne CaMOCTOATEIbHOM PadoThl 00y4aromMxcst
4.5.1. Buabl caMOCTOSITeJIbHOI padoThl 00y4AOIIMXCS

BI/IHI)I CaMOCTOSTEIIbHOMN paﬁOTH 06yqa}0m1/1xc;1

KonuuectBo yacos

Ounast popma oOydeHus

IToaroToBka Kk yCTHOMY OIpoOCy 24
IToaroToBka Kk TECTUPOBAHUIO 30
CamocTosiTesIbHOE H3yueHne TeM (IpopadoTKa JEKIHi) 26
Hroro 80

4.5.2. ConepxxaHue caMOCTOATEJBLHOM padoThl 00y4aromuxcst
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Ne KomaectBo gacos
n/m Haumenosanue tem
Ounas opma 00ydeHust
1 MeTo1 KOOpAWHAT Ha TIOCKOCTH. IIpsiMasi Ha MIIOCKOCTH 5
2 KpuBbIe BTOPOT0 MOpsIKa Ha TNIOCKOCTH 7
3 [IpsiMasi ¥ MIOCKOCTh B IPOCTPAHCTBE 3
4 OyHKIWS OAHON TIepeMeHHOM U ee cBolicTBa. [Ipenen yHkumm 5
5 PackpbITHE HeonpeaeIeHHOCTEH pa3INIHOTO BUIA 2
6 3amedarenpHble npeaenbl. HenmpepblBHOCTh QYHKIIMN 2
7 DYHKIHS HECKOIBKUX MEPEMEHHBIX 5
8 YacTHbIC MPOW3BOIHBIC TIEPBOTO MOPSAKA QYHKITMH IBYX MEPEMEHHBIX 5
9 YacTHbIC MPOU3BOIHBIC BTOPOTO MOPsIKa (YHKIIMHU IBYX IEPEMEHHBIX 3
10 OKkcTpeMyM (QYHKIIMH ABYX MEPEMEHHBIX 3
11 YacTHbIC MPOU3BOIHBIC BTOPOTO MOPSIKA. IKCTPEeMYM DYHKIIMU ABYX MEPEMEHHBIX 2
12 [Ipunoxenne onpeneNeHHOTO HHTETPajia K BEIYUCICHUIO TUIOMIAeH MIIOCKUX QUTyp 3
1 00bEMOB TeJ BPALICHHS
13 [TpunoxeHne onpeaeIeHHOTO HHTErpaja K BRIYUCICHHUIO TUIONTA e MIOCKUX QUTyp 2
14 [TpunoxeHne onpeaeIcHHOT0 HHTETPajia K BRIYHACICHUIO 00bEMOB TEJ BPAICHHUS 2
15 HecoOcTBeHHBIC HHTETPAJIBI 5
16 HuddepernnansHeie ypaBHEHHUS IIepBoro nopsinka. 3agada Komm. Pemenne 5
Qg depeHInaNbHBIX YPaBHEHHH ¢ pa3aelIIOIIMMUCS TepeMESHHBIMHU
17 Jlunetinsie u onHOpOIHBIE MU (epeHIaTbHbIC YPaBHEHUS IEPBOTO ITOPSIKA.
MeToapl UX pelIcHHs
18 JlnddepeHnmanbable ypaBHSHHUS BBICIIUX ITOPSIIKOB.
19 JIuneliHbIe OHOPOAHBIC YPABHEHHUS BTOPOTO MOPSIKA C TOCTOSTHHBIMA 3
ko3 punreHTamMu
20 JIuneiiHble HEOJHOPOIHBIE YPABHEHUS BTOPOIO NOPSIKA C [IOCTOSIHHBIMU 3
ko3 dunreHTamMmu
21 JIuneiiHble OTHOPOHBIE U HEOAHOPOAHBIE YPABHEHUS C [IOCTOSIHHBIMU 4
ko3 dunreHTamMmu
22 3anaua Komm myis nuseitHbIX AuddepeHnnanbHpIX ypaBHEHHH BTOPOTO OPSIIKA C 3
MIOCTOSIHHBIMU K03 durmeHTamu
23 Pewenne nuddepeHunanbHpIX ypaBHEHHi 2
Hroro 80

JUCIHUILIHHE

5. YueOHO-MeTOANYeCKOe o0ecTieYeHre CaMOCTOsITeIbHOH padoThl 00y4arommxcs 1o

VYyebHo-MeToanueckue paszpabotku umerorcs B Hayunoit bubnunoreke ®I'BOY BO
IOxHO0-Ypanbckuii 'AY:
1 OcHOBBI MareMaTH4YeCKOTo aHajlu3a IMPU H3yYEHUU OHOJOTHYECKHUX OOBEKTOB.
Mertonuueckue yka3aHds K HMPAaKTUYECKUM 3aHATHAM JUIs 0OYYaroLIMXCsl MO HarpaBlICHHIO
nonroroBku 19.03.01 buorexnomorusi, npoduns Ilumesass OHOTEXHOJOTHS, YPOBEHB
BhICIIET0 0oOpa3oBaHusi OakanaBpuar, ¢opma oOyueHus ounas/ coct. 1.B. BepecneBa. —
Tpounk: T'BOY BO 1OxHO-Ypanbckmit TAY, 2023. — 46 c. — Pexumm nocryma:
https://edu.sursau.ru/course/view.php?id=8430;

http://nb.sursau.ru:8080/localdocs/ivm/05964.pdf .

2 OCHOBBI MaTE€MAaTHYCCKOIO0 aHaln3a npu H3YYCHUU OMOJIOTHYECKHX OOBEKTOB

[DnexTponHBI pecypc] : MeToa. peKOMEHIAIMH 110 OPTaHU3aIliH CaMOCTOSATEIbHON pPadOThI
oOyyaronuxcsi Mo HarpasiaeHuto nmoaroroBku: 19.03.01 buorexnonorus, npoduns IIumesas
OMOTEXHOJIOTHI, YPOBEHb BBICIIL. 00pa3oBaHuUs OakayiaBpuar, popma oOydeHUS: OYHAS./COCT.
N.B. bepecneBa.— Tpounk: HOxuno-Ypansckuii T'AY, 2023. — 38c.- Pexum nocryma:
https://edu.sursau.ru/course/view.php?id=8430;

http://nb.sursau.ru:8080/localdocs/ivm/05963.pdf .



https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05964.pdf
https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05963.pdf

6. ®oH/1 O1IEHOYHBIX CPEJCTB /ISl IPOBeIeHUsI POMEKYTOYHOM aTTeCTAIUN
o0yyarommxcs N0 JTHCHUIIUHE
JlJiss yCTaHOBJICHHSI COOTBETCTBUS YPOBHSI TOJTOTOBKM OOydaromuxcsi TpeOOBaHUSM
®I'OC BO pazpaboTtan GpoHI OLEHOYHBIX CPEJCTB IS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U
MPOBEJICHUS TPOMEKYTOUYHOM aTTecTallii 00YJArOIIUXCS 10 AUCHUTUTHHE. DOH/T OIEHOYHBIX
cpencTB npeacTasieH B [Ipunoxenun.

7.0CHOBHASI U JOMOJHUTEIbHAS Y4eOHAasl JIMTEePaTypa, He00X0AuMAas 1JI1 0CBOEHMSI
TUCHUTLTHHBI

OcHoBHasl U JOTIOJNIHUTENbHAs yueOHas tuteparypa umeercs B HayuHoii 6ubnuoreke
U DJIEKTPOHHON HMH(pOpMaIoHHO-00pazoBarenbHoi cpene ®I'BOY BO OxHO-Ypanbckuit
rAY.

OcHoBHasi uTeparypa

1 bangun, K. B. Kparkuii kypc Bbicuieit maremaruku : yueOHuk / K. B. banaun,
E. JI. Makpunenko, A. B. PykocyesB ; nox o6m. pen. K. B. banguna. — 5-e u3zg. — Mocksa :
HamkoB u K°, 2021. — 510 c. : un., tadn., rpad. — (YueOnble uzganus aias OakanaaBpoB). —
Pexnm Jlocryna: o IIOJIIUCKE.
URL.: https://biblioclub.ru/index.php?page=book&id=684195 (nara obparuenus: 20.04. 2023)
— bubnmorp. B kH. — ISBN 978-5-394-04146-4. — TekcT : 37€KTPOHHBIA.

2 JIbBoBckmif, C. M. OCHOBbI MaTeMaTHM4YecKOro aHanmusa : ydyeOHuk : [16+] /
C. M. JIbBoBckuil. — Mocksa : M3marensckuii moM Briciied mkoisl skoHoMuky, 2021. — 368
C. : WL, Tabn. — (YueOHuKU Bricuiel mIkoiabpl SKOHOMHKH). — Pexum 10ocTymna: mo mofmucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=699485 (nara obpamienus: 20.04.2023).
— ISBN 978-5-7598-1183-1 (B mep.). — ISBN 978-5-7598-2405-3 (e-book). — DOI
10.17323/978-5-7598-1183-1. — TeKkcT : 2IEKTPOHHBI.

3 Tyran6aeB, A. A. Kypc wmaremarnueckoro asanauza : y4yeOHuk : [16+] /
A. A. TyranOaeB ; MockoBckHil rocygapcTBeHHbIl yHuBepcurer uM. M. B. JlomoHocBa. —
MockBa : ®JIIMHTA, 2020. — 376 c. : ui. — Pexum pgocTtyma: mo MOAMNHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=611206 (nara obparenus: 20.04.2023).
— ISBN 978-5-9765-4282-2. — TekcT : 21eKTPOHHBIH.

JlonoJIHUTeIbHAS JINTEPaTyPa

4 bypoB, A. H. Maremaruueckuil aHanu3: NOPUKIAJHBIE 3aJadyud @ y4deOHO-
Meronuuyeckoe mocobme : [16+] / A. H. bypo, H.I.Baxpymea ; Hoocubupckuit
rOCyAapCTBEHHBIM TeXHHYeCcKUi yHuBepcuteT. — HoBocubupck : HoBocubupckuii
roCy/lapCcTBEHHBIN TexHu4Yeckuil yausepcurert, 2018. — 79 c. : uin., Tabn. — Pexxum nocryna:
no mommucke. —  URL: https://biblioclub.ru/index.php?page=book&id=576151 (nara
oopamenus: 20.04.2023). — bubmmorp. B kH. — ISBN 978-5-7782-3649-3. — Tekcr
AJIEKTPOHHBIN.

5 JleGenesa, E. A. Maremarnueckuii aHanu3: COOpHHUK 3a7a4 sl KOHTPOJIbHBIX paboT
BO BTOpPOM ceMecTpe : ydeOHo-Meromuueckoe mocooue : [16+] / E. A.JleGenena,
O. B. Illepemer ; HoBocMOMpPCKMII TOCYAapCTBEHHBIM TEXHUYECKUH YHHUBEPCUTET. —
HOBOCI/I6I/IpCK HoBocuOupckuii rocyiapcTBeHHbIN TeXxHUYecKui yHuBepcutet, 2019. — 72 c.

WII. - Pexum JOCTyTIA: 1o MIOJIIUCKE.
URL https://biblioclub.ru/index.php?page=book&id=576398 (xara oopamenus: 20.04. 2023)
— ISBN 978-5-7782-3795-7. — TeKcT : 21E€KTPOHHBIN.

6 Pomenko, O. E. Maremarnueckuii anamm3. JluddepeHnumaisHoe U UHTETpaabHOE
ucuucieHne QyHKIUU HECKONbKHUX nepeMeHHbIX. uddepenunanbupie ypaBHeHus : yueOHo-
Meronuueckoe mocobue : [16+] / O. E.Pomenko, E. A.Jlebenea ; Hoocubupckuit
TOCY/IapCTBEHHBI TeXHHWYeckuil yHuBepcuteT. — HoBocubupck : HoBocubupckwuii
roCyAapCTBEHHBIN TexHUYeckuil ynusepcutet, 2019. — 76 c. : Tabn. — Pexxum pocryma: no
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https://biblioclub.ru/index.php?page=book&id=684195
https://biblioclub.ru/index.php?page=book&id=699485
https://biblioclub.ru/index.php?page=book&id=611206
https://biblioclub.ru/index.php?page=book&id=576151
https://biblioclub.ru/index.php?page=book&id=576398

noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=576752 (nara obOpaiieHus:
20.04.2023). — bubnuorp. B kH. — ISBN 978-5-7782-3944-9. — TekcT : 311€KTPOHHBIA.

8. Pecypchl HHGOpManHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEpHET»,
HeoOX0JuMblIe /ISl 0CBOEHUSI TN CIHILTHHBI
1. EnuHoe 0KHO ocTyna K yueOHO-MeTOu4ecKuM pazpaboTkam https:/roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yuuepcuretckas oudaunoreka ONLINE http://biblioclub.ru

9. MeToauyeckne yKazaHus s 00yYAIOIIUXCS 110 OCBOEHUIO JUCIHUNIMHBI

Y4ebHo-MeToanueckue pa3pabotku umerorcs B Hayunoit  OuGnmoreke u
JIEKTPOHHON WH(pOpMaMOHHO-00pa3oBarensHoil cpene PI'BOY BO IOxHO-Ypansckuit
I'AY:

1 OcHOBBI MaTeMaTHYECKOrO aHaln3a MPH H3yYCHHH OMOJOTHMYECKUX OOBEKTOB.
Metonuueckue yka3zaHUs K MPAKTHUYECKUM 3aHATHSAM AJsl 0OyYaroIIMXCsl MO HalpaBICHHUIO
noaroroBku  19.03.01 buorexnomorus, npodwns I[lumeBas OHOTEXHOJIOTHS, YpPOBEHBb
BhICIIEro OOpa3zoBaHusi OakanaBpuat, (opma oOydenus odunas/ coct. M.B. bepecneBa. —
Tpounk: I'BOY BO OxHo-Ypanbckmit T'AY, 2023. — 46 c. — Pexum nocryma:
https://edu.sursau.ru/course/view.php?id=8430;

http://nb.sursau.ru:8080/localdocs/ivm/05964.pdf .

2 OCHOBBI MaTeMaTUYECKOTO aHalu3a MpHU U3yYEeHUU OUOJIIOTMYECKUX OOBEKTOB
[DnexTpoHHBI pecype] : MeToa. pekoMeHIAINH 10 OPTaHU3aI[MH CaAMOCTOSTSIIBHON paboThI
oOyyaronuxcsi mo HampasieHuto noarotoBku: 19.03.01 buorexnomnorus, npoduns [lumesas
OMOTEXHOJIOTHS, YPOBEHb BBICII. 00pa3oBaHus OakanaBpuar, (hopMa OOyUEHUsS: OYHAS./COCT.
N.B. bepecneBa.— Tpounk: HOxno-Ypansckuii ['AY, 2023. — 38c.- Pexum nocryma:
https://edu.sursau.ru/course/view.php?id=8430;

http://nb.sursau.ru:8080/localdocs/ivm/05963.pdf .

10. CoBpemMeHHbIe HHGOPMALIMOHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble NPH OCYIeCTBJICHHH
00pa3oBaTeIbHOI0 MpoLecca Mo JUCHHUIIMHE, BKJII0Yasi epedyeHb MPOrpaMMHOIo
o0ecrnieyeHusi 1 HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OubinoTexke ¢ TepMUHAIbHBIX CTAHIIMH MPEJOCTaBIsAETCs JOCTYI K 6azaM
JAHHBIX:

- Texakcnept (mHbopmarmonHo-crpaBouHas cucrema ['OCTog);

- «CenbX03TeXHHUKa» (ABTOMAaTHU3UPOBAaHHAs CIIPAaBOYHAs CUCTEMA).

- MyTestXProll.

Ilepeuenn JIMLIEH3UOHHOTO IPOTPaMMHOTO obecreyeHusl. PexBU3UTEI
MOJITBEPKIAIOIIETO JOKYMEHTA!

OC cneu. Ha3Hau. «Astra Linux Special Edition» ¢ opucHoit nporpammoii LibreOffice
(FOYpI'AY), MyTestXPRo 11.0, nanoCAD Dnextpo Bepcus 10.0, TIO «Maximay (anamor
MathCAD) cBoGogHo pacnpoctpansemoe, 10 «GIMP» (anamor Photoshop) cBoGoaHO
pactpoctpansiemoe, [10 «FreeCADy» (amanor AutoCAD) cB0OOIHO pacmpocTpaHseMoe,
KOMIIAC 3D v16, Autusupyc Kaspersky Endpoint Security, Moit Oduc CranmapTHbIi,
APM WinMachine 15, Windows 10 Home-SingleLanguage 1.0.63.71, Microsoft Windows
PRO 10 Russian Academic OLP 1License NolLevel Legalization GetGenuine,
MicrosoftWindowsServerCAL 2012  RussianAcademicOPEN 1  Li-censeUserCAL,
MicrosoftOffice 2010 RussianAcademicOPEN 1 Li-censeNoLevel.
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https://biblioclub.ru/index.php?page=book&id=576752
https://юургау.рф/
http://e.lanbook.com/
http://biblioclub.ru/
https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05964.pdf
https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05963.pdf

11. MaTepuajbHoO-TeXHHYecKasi 0a3a, HeoOXoaUMAsi 1JIs1 OCYIIEeCTBJICHUS
00pa30BaTeJIbHOIO MPOIecca Mo THCIUIITHHE

YueOHBbIe ayIUuTOPUM i1  NPOBedEeHHs]  3aHATHI, MPeTyCMOTPEHHbIX
NMPOrpamMMoi, OCHAIlEHHbIe 000PY/I0BAHHEM M TEXHHYECKHUMM CPeJACTBAMHU OOy4YeHHSs .
IMoMerneHus 1Jis1 cCAMOCTOSATEIBLHOI PadoThI 00yUYAIOIIMXCS
1 VYueOnas aymuropmst Ne |l nmns mpoBenmenus 3aHsTHE JeknuoHHoro Ttrma,457100,
Uensbunckas oon., . Tpoutk, yn. ['arapuna, 13;
2 YuebOnas aygutopus Ne 419 mist mpoBefieHUsT 3aHATHI CEMHHAPCKOTO THNA (MPAKTHYECKUX
3aHSTHIA), MPOBEICHUS TPYIIOBBIX W MHIUBUIYATbHBIX KOHCYIBTAIIMIA, TEKYIIETO KOHTPOJISI
¥ IpoMeXyTouHou artectanuu, 457100, Yensounckas o6i., r. Tpounk, yin. ['arapuna, 13;
3 Ilomemenune Ne 420 s caMOCTOATENBHOM paOOThI, OCHAIIEHHOE KOMIIBIOTEPAMHU C
BO3MO)KHOCTBIO TOJIKITIOUEHHSI K ceTh «MHTEepHET» U 00eCTIedYeHnEM J0CTYIIA B JICKTPOHHYIO
obpasoBarenbHyto cpeny457100, YensOunckas ob., . Tpounk, yin. ['arapuna, 13;
4 Tlomemenue Ne 426 - momenieHue IJIs XpaHEHHUS M MPOPHIAKTUYECKOTO 00CTYKUBaHUS
yuebHoro obopynoBanus,457100, Yensobunckas 06., . Tpourk, yiu. [arapuna, 13;.
IlepeyeHb OCHOBHOTO 00OPY/I0BAHMSA:
Hoyroyk Lenovo G570, mpoekTop ViewSonic 5211. Jlocka ayauropHasi.
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IMPUJIOKEHUE

®OH/I OIEHOYHBIX CPEJACTB
JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEJCHUS MPOMEKYTOYHON aTTeCTalluN
0o0y4aromuxcs
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4.1

4.2

COJEP)KAHUE

KomnereHuuu u uX HMHIUKATOPBI, (QOpPMUpPYEMBbIE B MPOLECCE OCBOCHUS
JTUCHUTITUHBI

[Toka3zaTeny, KpUTEpPUH U IIKajda OLCHUBAHUS WHIMKATOPOB JIOCTHIKCHHSI
c(hOpPMUPOBAHHOCTH KOMITETECHITUI

TunoBble KOHTPOJIbHBIE 3a/laHusl M (WJIM) UHBIE MaTepuaibl, HEOOXOAUMBIE IS
OIICHKM 3HAaHWUW, YMEHUW, HABBIKOB W (WJU) ONbITa JIEATEILHOCTH,
XapaKTepU3yIIKUX CcHOPMUPOBAHHOCTh KOMIETEHIIMH B MPOILIECCE OCBOCHUSA
JTUCHUTITUHBI

Meroanueckue Marepuainsl, ONpPeesSolne NpOoUeaypbl OLECHUBAHMS 3HAHUM,
YMEHUW, HaBBIKOB U (WJIM) OMNbITa JEATEIBHOCTH, XapaKTePU3YIOIIUX
c(hOpMUPOBAHHOCTh KOMIIETEHIIUN

OneHouyHbIE CPEACTBA JJIs MPOBEACHMSI TEKYIIEr0 KOHTPOJS YCHEBAEMOCTU B
npoliecce NPakKTUUYECKOU MOArOTOBKH

4.1.1 VYcrHbIH onpoc
4.1.2 TecrupoBanue
[lporienypsl ¥ OIICHOYHBIC CPEICTBA JUIS TPOBEICHHUS IMPOMEKYTOUYHOM

aTTeCTAlUU
4.2.1 3adger

13

14

15

16

16

16

16

20

22

22



1 KomnereHIIUM ¥ UX HHAMKATOPHbI, (popMHUpyeMble B Mpolecce 0CBOCHUSA
AUCHMILINHBI

OIIK-1. CriocobeH u3yyaTh, aHATM3UPOBATh, UCIIOJIB30BATh OMOJIOTHYECKHE OOBEKTHI
U TIPOLIECCHI, OCHOBBIBASICh HA 3aKOHAX W 3aKOHOMEPHOCTSIX MAaTeMaTHYeCKHUX, (PU3MUECKHUX,
XUMHUYECKHX U OMOJIOTMYECKUX HAYK U UX B3aUMOCBS3SIX.

Haumenosanue
Dopmupyemsie 3YH OLIEHOYHBIX CPELICTB
Koo n
HaVMEHOBaHUE 3
UHMKATOpa - E g
JMOCTHIKCHHS % c:gr £ E
KOMIIETSHIH 3HaHUA YMEHHUS HaBBIKA % 3 <9
2E | 26
&,
=
na-i OIIK-1 | OGyuatouuiicst OOyuaronmiics OOyuaronmiics VYcerublii onpoc, | 3auer
Hcnonb3yer JOJDKEH  3HaTh | JNOJDKEH YMeTh | AOJDKEH BJIAJETh | TECTHPOBaHHE
3aKOHBI U | OCHOBHBIE UCIIONIb30BATh HaBbIKAMU
3aKOHOMEPHOCTH | 3aKOHBI U | 3aKOHBI U | MCHOJB30BaHUS
MaTeMaTHYECKUX | 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH 3aKOHOB u
HaAyK M HMX | MaTeMaTHYeCKHX | MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH
B3aMMOCBS3CH Hayk (b1.0.09, | Hayk " X | MaTeMaTHIECKUX
npu mydenun, | OIIK-1-3.1) B3aUMOCBSI3€l NpU | HAYK u ux
aHam3e HM3YYCHUH, B3aMMOCBS3€H  TIpu
OMOIIOTHIECKHUX aHam3e W3YYCHUH,  aHaln3e
00BEKTOB " OHMOIIOTHIECKUX OHMOIIOTHIECKHX
TIPOIIECCOB 00BEKTOB 1 | 00BEKTOB u
IPOIIECCOB nporeccos (51.0.09,
(b1.0.09, OIIK-1- | OIIK-1-H.1)
Y.l
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2 Iloka3zarein,
KOMIIeTECHIUH

OIIK-1. CriocobeH u3y4arb, aHAJIU3UPOBATh, UCIIOIB30BAaTh OHOIOTUYECKHE OOBEKTHI

U TIPOLIECCHI, OCHOBBIBASICh HA 3aKOHAX M 3aKOHOMEPHOCTSAX MaTeMaTHYECKHX, (HU3NYECKUX,

KpUTEPUM MU MKaJa OINCHHBAHMA HWHAUKATOPOB JTOCTHKCHUSA

XUMHUYECKHX Y OMOIOTHYECKUX HAYK U UX B3aMMOCBA3AX.

[Mokazarenn Kpurepun u mikasa oleHUBaHUS pe3yJabTaTOB OOYUSHHUS 110 JUCIHUILUINHE
OLICHUBAHMS
(PopmupyeMbI Henocrarounslii JlocTaTouHbIH Cpemamii Bricokwuit
e 3YH) YPOBEHb YpPOBEHb YpPOBEHb YPOBEHb
51.0.09, Ob6yuatonmmiicss He | OOywarontuiics OO0y4atontuiics ¢ OO0ydatonmuiics ¢
OIIK-1 -3.1 3HAeT OCHOBHBIC cimabo 3HaeT HE3HAYUTECITFHBIMHU TpeOyeMoii
3aKOHBI U OCHOBHBIE 3aKOHBI OIMOKaMH U CTETICHBIO TIOJTHOTHI
3aKOHOMEPHOCTH Y 3aKOHOMEPHOCTH | OTACIHbHBIMH IIPOOEIaMH | ¥ TOYHOCTH 3HAET
MaTeMaTHYECKUX MaTeMaTHIeCKuX 3HAET OCHOBHBIC 3aKOHBl | OCHOBHBIEC 3aKOHBI U
HayK HaykK 1 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH
MaTEeMaTUYCCKUX HAYK MAaTEMAaTHYCCKUX
HayK
b51.0.09, Oo6yuaromuiics He | OOydaromuics OO6yuarormuiics ¢ OO6yuaromuiics
OIIK-1 -V.1 ymeeT cnabo ymeer HE3HaYUTEIbHBIMU yMeeT UCIOIb30BaTh
HUCII0JIb30BaTh HUCIIOJIb30BaTh 3aTPYAHCHUAMU YMCCT 3aKOHbI U
3aKOHBI U 3aKOHBI 1 HCTIONB30BaTh 3aKOHBI M | 3aKOHOMEPHOCTH
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH MaTeMaTHIeCKUX
MaTeMaTH4IeCKuX MaTeMaTHIeCKuX MaTeMaTH4eCKnX HayK M | HayK ¥ UX
HayK U UX HayK U UX MX B3aMMOCBSI3€H IpH B3aUMOCBSI3eH TIPH
B3aUMOCBSI3eH IIPH | B3aMMOCBS3EH IIpH | M3YUCHHH, aHAJIN3E N3YYCHUH, aHAIIN3E
W3YYCHHH, aHAJIN3E | M3YUCHHH, aHAIN3€ | OMOIOTHYECKUX Ouonornaecknx
OHMOIOTHYECKHUX OHOIOTHYECKHUX 00BEKTOB U TPOLIECCOB 00BEKTOB U
00BEKTOB U 00BEKTOB U MIPOIIECCOB
MPOLIECCOB MIPOIIECCOB
b51.0.09, Oo0yuaromuiics He | OOyuaromuics OO0yuaromuiics ¢ OO6yuaromuiics
OIIK-1 -H.1 BJIajieeT HaBbIKaMK | c1abo BliajieeT HE3HAYUTEJIbHBIMU cBOOOJTHO BiIajeeT
HUCIIOJIb30BaHUs HaBbIKaAMH 3aTPYAHCHUSAMU BJIAJICCT HaBbIKaAMH
3aKOHOB U HUCIIOJIb30BaHUA HaBbIKaAMH HUCIIOJIb30BAaHUA
3aKOHOMEPHOCTEH | 3aKOHOB H WCTIONIb30BAHMS 3aKOHOB | 3aKOHOB U
MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH 1 3aKOHOMEPHOCTEH 3aKOHOMEpPHOCTEN
HayK M UX MaTeMaTHYECKUX MaTeMaTHYECKUX HAyK M | MaTeMaTHYECKUX
B3aUMOCBSI3eH IPH | HAyK U UX UX B3aMMOCBSI3EH IpH HayK M UX
W3y4YCHUH, aHAJIN3E | B3aMMOCBS3EH IPU | M3YYEHWH, aHAIN3E B3aUMOCBSI3eH TIPH
OGHMOTIOrMYeCcKUX W3y4YEeHUH, aHAJIN3e | OMOJIOrMYEeCKUX N3y4YCHUH, aHAJIN3e
00BEKTOB U OHMOIOTHYECKHUX 00BEKTOB U MPOIIECCOB OHONOTHYECKUX
MPOLIECCOB 00BEKTOB 1 00BEKTOB U
MIPOIIECCOB MIPOIIECCOB
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3. TunoBble KOHTPOJIbLHBbIE 3a]aHUS M (WJIH) MHbIE MATEPHUAJIbI, HEO0OXOAUMBbIE /IS OLeHKH
3HAHMIA, YMEHHUIl, HABBIKOB U (HJIH) ONBITA AeATeJIbHOCTH, C(POPMHPOBAHHBIX B
npouecce 0CBOEHUS TUCHUILIUHBI

TunoBbie KOHTPOIBHBIC 3a/IAHKS U MaTePUAIIbl, HEOOXOIUMBIE JIJIsl OIICHKU 3HAHUH,
YMEHHM U HABBIKOB, COICPKATCS B YU1€OHO-METOAMYECKUX pa3pabOTKax, MIPUBEACHHBIX HUXKE.

1 OcHOBBI MareMaTrd4yeckoro aHaiu3a IpH HU3YYCHUH OHOJIOTMYECKHX OOBEKTOB.
Metonuueckue ykazaHUS K HPAKTHUYECKUM 3aHATUSIM JUIsI OOydYalolUXCs IO HaIpaBIICHUIO
noaroroBku 19.03.01 buorexnonorus, npoduns [IumeBas OHOTEXHOIOTHS, YPOBCHD BBICIIETO
obOpasoBanus OakanaBpuar, popma obyuenus ounas/ coct. M.B. bepecnena. — Tpounk: 'bOY BO
FOxHO0-Ypanbckuit T'AY, 2023. — 46 c. — Pexum JocTyna:
https://edu.sursau.ru/course/view.php?id=8430;

http://nb.sursau.ru:8080/localdocs/ivm/05964.pdf .

2  OcCHOBBl MaTeMaTHYECKOTO aHalu3a MpU H3IyYCHUH OUOJOTHYECKUX OOBEKTOB
[DnekTpoHHbI pecypce] : MeTon. pekOMEHJAMKU 0 OPraHU3allMU CaMOCTOSITEIbHONW padoThI
oOyyaromuxcsi mo HampaieHuto noaroroBku: 19.03.01 buortexHonorus, npoduns [lumesas
OMOTEXHOJIOTHS, YPOBEHB BBICII. 00pa3oBaHus OakaiaBpuar, opma oOydeHus: ogHas./cocT. 1.B.
bepecueBa.— Tpounk: Fxuo-Ypansckuit T'AY, 2023. — 38c.- Pexum pgocryma:
https://edu.sursau.ru/course/view.php?id=8430;

http://nb.sursau.ru:8080/localdocs/ivm/05963.pdf .

4 MeToauyeckne MaTepHaJibl, ONpee/siionme Npoueaypbl OLeHMBAHUA 3HAHUI, YMEHUH,
HABBIKOB U ONBITA JeSITeJIbHOCTH, XapaKTePU3YIOIIMX ITAlbI
(hopMupoBanusi KoMneTeHIH A

B nmaHHOM pa3gene mpeacTaBiIeHbl METOAMYECKHE MaTepHalibl, OIpeesstole
IIPOLEAYPBI OLIEHUBAHUS 3HAHWM, YMEHUH, HABBIKOB U OIBITA ACATEIbHOCTH, XapaKTEPHU3YIOIINX
0a30BbIi dTanm (HOPMUPOBAHHUS KOMIETEHIMHA MO JUCHUIUIMHE «MareMmaTtukay, MPUBEIEHBI
IPUMEHHUTEIBHO K KaXJOMY M3 HCIOJB3YEMBIX BHIOB TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTTecTalli 00y4aroImuxcsl.

4.1 OneHo4HbIE CPeaCTBa s MPOBEJICHUS TEKYIIero KOHTPOJIS yCIIeBaeMOCTH

4.1.1 YcTHblii onpoc

VYCTHBIN OMPOC HAa MPAKTUYECKOM 3aHSATUU HMCIIONB3YETCs JJI OLICHKH KaueCTBAa OCBOEHUS
oOyyaromuMcsi OCHOBHOM MpodeccnoHalbHOM 00pa3oBaTeIbHOM MporpamMmbl MO OTIEIbHBIM
BOIPOCAM U TeMaM JAMCLUUIUIMHBL. TeMbl U MJIaHbl 3aHATUH 3apaHee cOOOLIaloTCs 00yJaroImUMCs.
OTBeT OLEHUBACTCS  OLEHKOM  «OTJIMYHO»,  «XOpOIIO»,  «yJOBJIETBOPUTEIBHO» WU
«HEYAOBIETBOPUTEIBHOY.

OTBeT OlLIEHUBAETCAd OLEHKON «OTJIMYHO», «XOpOIIO», «YAOBIETBOPUTEIBHO» WU
«HEYAOBIETBOPUTEIBHOY.

Ne OneHouHbIE CpeACTBa Kon n HaumeHnoBaHue
WHIWKAaTOpa KOMIETEHINH

1. Tema 1 Meron xoopauHaT Ha muiockoctu. Ilpsmas wa mockoctu. | MJI-1 OIIK-1  Hcmomb3yer
B3aumHoe pacnonoxkeHue IpsMBIX Ha INIOCKOCTH 3aKOHBl M 3aKOHOMEPHOCTHU
1. Uto Ha3bIBAIOT HOPMAJIBHBIM BEKTOPOM MPSIMOIL? MaTeMaTU4EeCKUX HAyK M UX
2. 3anuninre ypaBHEHHE IPSIMOI ¢ YII0BBIM K03 dupeHToM. B3aMMOCBSI3€ IPH U3YyYEHHH,
3. 3anuimuTe ypaBHEHUE NPSAMOH, MPOXOoJdlleld depe3 NaHHYIO | aHalu3e OHoIOrHYecKuX
TOYKY B JTAHHOM HaIPaBJICHUH. 00BEKTOB M IIPOIIECCOB
4, 3anuimuTe o01Iee ypaBHEHUE TPSIMOH.
5. 3anummuTe ypaBHEHHE MPSIMOIl B «OTPE3Kax».
6. 3anummre GopMyITy HAXOXKICHHS YIiIa MEKAY MPSIMBIMH.
7. Chopmynupyiite YCIIOBUS MapayuIeTbHOCTH u
NEePHEHAUKYISPHOCTU ABYX MPSMBIX.
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8.

3anumure ypaBHEHHE MNPsAMOI, MpOXOoAsdlled uepe3 AaHHYIO

TOUYKY HNEPINCHAUKYISIPHO JaHHOMY BEKTOPY.

9.

TOYKH.

10.

3anumure ypaBHEHUE NPSIMOH, MPOXOJsIlel dyepe3 2 JaHHBIE

3anuninTe ycIoBUS MApalIeIbHOCTH W IEPIEHANKYISIPHOCTH

HPSIMBIX.

11.

3amumuTe GopMyITy yriza Mexay IpSIMBIMU.

12. Kak HaliTH pacCTOSTHUE OT TOYKH JIO MPSMO?

Tema 2 Kpusble BTOpOro nopsiika Ha IiaoCKOCTH

1.
2.

9.

3anuninTe ypaBHEHHE JIMHAN BTOPOTO MOPSIKA HA MIIOCKOCTH.
YTo Ha3BIBAIOT OKPYKHOCTHIO? 3anmuinTe e€ KaHOHHUECKUE
ypaBHEHHS.

YTo Ha3bIBAIOT 3JUIUIICOM? 3aluUIINTEe €r0 KAHOHUYECKUe
ypaBHEHHS.

UTo Ha3bIBAIOT SKCIEHTPUCUTETOM dJUInIca? 3anuiinTe
(hopMyITy 3KCIIEHTPUCHUTETA.

Uro Ha3BIBAOT THIIEPOOJIOH? 3anuimuTe e€ KAHOHUIECKUE
YpaBHEHUS.

Uro Ha3bIBAIOT SKCIECHTPUCHTETOM THIIEPOOIIBI?

3anuninTe ypaBHEHHsI aCHMITOT TUIEPOOIIBI.

Uro Ha3pBarOT mapabooit? 3anumure e€ KAHOHHYECKIe
YpaBHEHHUS.

3anuuinre ypaBHEHHE AUPEKTPUCHI ITapadoJIbl.

NA-1  OIIK-1  Ucmons3yer
3aKOHBl M  3aKOHOMEPHOCTH
MaTeMaTHUeCKuX HayK H HX
B3aUMOCBSI3€H IpHU HM3YYCHHH,
aHanmze OHoIOrHYecKuX
00BEKTOB U IIPOLIECCOB

Tema 3 KpuBbie BTOporo nopsijika Ha mioCKOCTH

10. 3anumuTe ypaBHEHHE JUHUU BTOPOTO MOPSAKA Ha MIOCKOCTH.
11. UTo Ha3bIBAIOT OKPYKHOCThIO? 3anuiunTe e€ KaHOHHYECKUE
YpaBHEHHUS.

12. Uto Ha3bIBAIOT ALIMICOM? 3alMIINTE €T0 KAHOHUYECKHE
YpaBHEHHUS.

13. UYTo Ha3bIBAIOT SKCIEHTPUCUTETOM dJuTHIIca? 3anuIInTe

(opMyITy 3KCLICHTPUCHUTETA.

14. Uro Ha3BIBAOT THITEPOOJIOH? 3anuimuTe e€ KAHOHUIECKUE
YpaBHEHHUS.

15. Uto HA3BIBAIOT IKCIICHTPUCUTETOM THITEPOOITHI?

16. 3anumuTe ypaBHEHHUS aCHMIITOT THIIEPOOJIBI.

17. Uro Ha3pIBaOT Mapabonoii? 3anmumuTe e€ KaHOHHYECKUE
YpaBHEHHUS.

18. 3anumuTe ypaBHEHHE AUPEKTPUCHI TapaloJIbL.

NA-1  OIIK-1  Hcnonssyer
3aKOHBl M 3aKOHOMEPHOCTHU
MAaTEMAaTHYCCKUX HAYK H HX
B3aMMOCBA3€H IpU U3YYCHHUH,
aHau3e OHOIOTHYECKUX
00BEKTOB 1 IPOLIECCOB

Tewma 4 Odynkuus ogHOI epeMeHHoH 1 ee cBoiicTra. [Ipenen GyHkIM
1.Yro HazpiBatoT hyHKIUEH?
2. Yo siBisieTcst 00JIaCThIO onpeiesieHuss QyHKIMN?

03N N bW

. Uto siBnsiercst o0nacTeio 3HaYeHUH HyHKINH?

. [lepeuncinTe criocoObl 3aganust QyHKIHH.

. Kakast ¢pyHKIMs Ha3bpIBaeTCSl YETHOM, HEYETHON?

. Kakas ¢yHKIust Ha3pIBaeTCs EpUOANIECKON?

. Kakas ¢yHKIust Ha3bpIBaeTCsl OrpaHMYEHHOMN?

. Kakas ¢pyHkius Ha3piBaeTcss 00paTHOM AJIs1 JTAHHOM?

9. Kakas ¢pyHKIINS Ha3bIBAa€TCSI MOHOTOHHOM?
10. ChopmynupyiiTe MOHATHE CIOKHON QYHKIUHU?

NA-1  OIIK-1  Hcnons3yer
3aKOHBI M  3aKOHOMEPHOCTH
MATEMATHYCCKUX HAYK H HX
B3aHMOCBSI3el NpPH  U3YYCHHUH,
aHaIu3e OHOJIOrHYECKUX
00BEKTOB U MPOIIECCOB

Tema 5 PackpriTre HeonpeneneHHOCTEH Pa3IndHOTO BUIA
1.Yrto Ha3pIBaIOT HpeesoM QYHKIIUH B TOUKE?
2. Yo Ha3BIBAIOT MpeIeoM QYHKIMH B OECKOHEUHOCTH?

0

3. Kak packpbITh HeoIpeaeIeHHOCTh BHJIa ?

NA-1  OIIK-1  Hcnons3yer
3aKOHBl M 3aKOHOMEpPHOCTHU
MaTEeMaTUYECKUX HayK M MX
B3alMOCBSA3€ INpU U3YYEHMUH,
aHaJIn3e OHoIOrHYecKuX
00BEKTOB M POLIECCOB
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0
4. Kak pacKkpBITh HEOTIPEICICHHOCTh BUIA ?

6. Tema 6 3ameuatensHble npeaessl. HempepbiBHOCTh QyHKINH na-1  OIIK-1  Hcnomssyer
1. 3anummTe hopMyITy IEPBOTO 3aMEUATETBHOTO MPEea. 3aKOHBI ¥  3aKOHOMEPHOCTH
2. 3anumuTe (HOPMYIIBI BTOPOTO 3aMEYaTEILHOTO Ipeiena. MaTeMaTHYeCKHUX HayK H HX
3. ChopmynupyiTe TpH ONIpeeICHUS HETIPEPHIBHOCTH (DYHKITHHL. B3aMMOCBS3€H TpH HW3YyYCHUH,
4.ChopmynupyiiTe TEOpEeMbI O HEIPEPHIBHBIX () YHKITHAX. aHam3e OHMOIOTHIECKIX

00BEKTOB U MPOIIECCOB

7. Tema 7 OyHKINS HECKOJIBKAX ITEPEMEHHBIX NA-1  OIIK-1  Ucnons3yer
1.Yto Ha3pIBalOT QPyHKIMEH HECKOJIBKUX MEPEMEHHBIX ? 3aKOHBl M 3aKOHOMEPHOCTHU
2. IlpuBenure npumep GpyHKIHU IBYX EPEMEHHBIX. MaTeMaTHUeCKuX HayK H UX
3.Yto sABIsIETCSA OKPECTHOCTHIO TOUKH HA KOOPJMHATHOM MJIOCKOCTH? B3aUMOCBA3€H @pU H3YUECHHUHU,
4. Yto Ha3bIBAIOT IpaukoM (HYHKIMHU IBYX MEPEMEHHBIX? aHau3e OHoIOrHYecKuX
5. Yrto mpencraBisieT coOoW 00NacTh ompeaenacHus (YHKIUUA ABYX | OOBEKTOB U MPOIECCOB
MIepPEeMEHHBIX ?

8. Tema 8 YactHble npousBomHble mepBoro mnopsiaka ¢ynkumu asyx | MJ-1  OIIK-1  Hcnonassyer
MIepEeMEHHBIX 3aKOHBI ¥  3aKOHOMEPHOCTH
1.YT0 Ha3BIBAIOT YACTHOW MPON3BOJHON (DYHKIINH ABYX IIEPEMECHHBIX II0 | MAaTEMAaTHYECKUX HAayK H HX
nepeMeHHoH X? B3aUMOCBSI3€ NIpU H3YUEHUH,
2. Uto Ha3bIBAIOT YACTHON MPOU3BOJHON (DYHKIIMH ABYX NTEPEMEHHBIX aHanmu3e OHMOIOTHYIEeCKNX
10 TIEpEMEHHOH y? 00BEKTOB 1 IPOLIECCOB
3. 3ammmuTe pa3Hple 0003HAYEHHS YACTHBIX IPON3BOIHBIX (DYHKIIMN
JIBYX HIEPEMEHHBIX.

4. Yro HazwiBaloT AuddepeHnnanoM GpyHKIuM IByX NepeMeHHbIX?
5. 3anumute popmyny nuddepenipana GyHKIHMU IBYX MEPEMEHHbIX.

9. Tema 9 YacTHble Mpou3BOAHBIE BTOpOro nopsiaka. JkctpemyM ¢ynkumu | UJ1-1  OIIK-1  Hcnoxassyer
JIBYX TIEPEMEHHBIX 3aKOHBl M  3aKOHOMEPHOCTHU
1.Kax 0603HauatoTCs YaCTHBIE MIPOM3BOIHEIE 2-T0 MopsaKa? MaTeMaTHYECKUX HayK U HX
2. Kax BBIYMCINTE YacTHBIE TPOU3BOIHBIC 2-TO TOPS/AKA, 3HAs YACTHBIE | B3aMMOCBS3€H NpH H3ydCHHH,
MIPOM3BOIHBIE 1-TO MopsiKa It GYHKIMN ABYX NEPEMEHHBIX? aHanmze OuoornIecKnux
3.CohopmynupyiiTe onpeaeneHre TOYKH MaKCUMyMa JUTs GYHKIMH IBYX | OOBEKTOB U IIPOILIECCOB
NIepeMEHHBIX.

4. ChopmynupyiiTe onpeeneHue npenena Juist GyHKIUN IBYX
NIepeMEHHBIX.

5. ChopmynupyiiTe onpeaeneHne TOYKd MUHUMYMa JUTsS QYHKIIUY ABYX
IIepEeMEHHBIX.

6. ChopMyaupyiTe JOCTATOYHOE YCIOBHE IKCTpeMyMa sl (DyHKIHH
JIBYX IIEPEMEHHBIX.

10. Tema 10 IlpunoxkeHue onpeneneHHoro uHTerpana k BeraucneHuto | -1 OIIK-1  HMcnomesyer
IUTOIIAAEH TUIOCKUX QUTYp 3aKOHBI M 3aKOHOMEPHOCTHU
1.Yrto mpou3oiaeT, eciu MOMEHATh MECTAMH TPEIeIIbI MaTeMaTHYeCKHuX HayK M HX
WHTETPUPOBaHMUA? B3aUMOCBSI3e TP HW3Y4YEHUH,
2. Yto mpou3oiiner, eciy OTpe30K HHTerpupoBanus [a,b] pa3outs Ha aHanuze OHoIOrHYecKuX
JIBE YaCTH TOYKOM c? 00BEKTOB U MPOIIECCOB
3. Ecim nmogsiHTerpanbHas GyHKuus Ha oTpeske [a,b] He MeHseT 3Hak,

TO KaKO! 3HaK UMEEeT UHTerpan?

4.Chopmynupyiite hopmyny Herotona — JleitOnmua.

5. Kax BeMuCINTG III0maas GUTypsl, 3aKIIOYEHHON MEXAY rpaduKamMu
JIBYX QYHKIHA?

11. | Tema 11 Ilpunoxenue ompeneneHHoro uHTerpama kK Beruuciaerwmoo | MJ[-1  OIIK-1  Hcmoms3yer
00BEMOB TEJ BpaIICHUs 3aKOHBI M  3aKOHOMEPHOCTHU

1. Kaxue meToap! IpUMEHsI0TCA U1l UHTETPUPOBAHUS B
OTIpe/ieIeHHOM HHTerpae?
2. Kak npumeHsieTcst nHTerpain Juisi BBIYUCICHHS TII0IaAeH

IUIOCKUX (uryp?
Kak npumeHsieTcst HHTErpai Juisi BBIYUCIICHHS] 00BEMOB Tell BpallleHus?

MaTEeMaTUYECKUX HayK M MX
B3alMOCBSA3€ INpU H3Y4YEHMH,
aHaJIu3e OHoIOrHYecKnX
00BEKTOB U IIPOLIECCOB
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12. | Tema 12 HecoOcTBeHHbIE HHTETPAJIBI na-1  OIIK-1  Hcnosssyer
1.CchopmynupyiiTe noHsATHE HECOOCTBEHHBII nHTErpai 1 poxa. 3aKOHBl M 3aKOHOMEPHOCTHU
2. Kaxo#t HecoOcTBEeHHBII nHTErpai 1 poja Ha3bIBAETCS CXOSIIMMCS? MaTeMaTHUeCKuX HayK H UX
3. Kaxkoif HecoOcTBeHHBIH HHTETpal 1 pona Ha3pIBaeTCA B3aUMOCBSI3€l IpU HU3YUEHHH,
pacxonsmumcs? aHaIn3e OHMOJIOTHYECKHAX
4. CpopmynupyiiTe IpU3HAK CXOTUMOCTH HECOOCTBEHHBIX HHTETPAIOB | OOBEKTOB M MIPOIIECCOB
1 pona.

5. ChopmynupyiTe IPU3HAK CXOANMOCTHA HECOOCTBEHHBIX HHTETPATIOB
2 poxa.

13. | Tema 13 duddepennuansapie ypaBHeHHS reporo nopsaka. Ocaosasie | -1 OIIK-1  Mcmomssyer
noHatuss.  3amaya  Komm.  VHTerpupoBaHue  ypaBHEHMH  C | 3aKOHBI U 3aKOHOMEPHOCTH
Ppa3femnaIoIUMUCS TepeMEHHBIMU MaTeMaTHUeCKuX HayK H HX
Kakoe ypaBHeHne Ha3bIBAIOT AU GepeHInaIbHBIM? B3aUMOCBA3€H @pU H3YUECHHUHU,
2.YT0 Ha3bIBAIOT MOPSIKOM AU HepeHINATBLHOTO ypaBHEH s ? aHau3e OHMOIOrHYecKUX
3.Yto Ha3bIBAIOT pelieHreM nuddepeHnansHOro ypaBHeHus ? 00BEKTOB 1 NPOLIECCOB
4. Yo Ha3bIBAIOT OOIIUM HHTETpasoM AudHepeHIIHaTLHOTO
YpaBHEHHUSI?

5. Kakasg 3amava Ha3beIBaeTcs 3amaueri Kommu?

6. Kakoii BuJ uMeeT ypaBHEHHUE C pa3JIeNsIIOIIUMHUCS IEPEMEHHBIMU?
7. Kak penraror ypaBHEHHUE C pa3AeIIOIINMHUCS TEPEMEHHBIMU?

8. Uro npencrasnseT co00i ypaBHEHHUE C pa3ieICHHBIMU
[IEpEMEHHBIMU?

9. Kak pemaroT ypaBHeHHE ¢ pa3AeleHHbIMU IEPEMEHHBIMU?

14. Tema 14 JluneitHsle OTHOPOAHBIE M HEOJHOPOAHBIE YPaBHEHHUS C NA-1  OIIK-1  Hcnonssyer

MOCTOSIHHBIMU K03 hunreHTamu 3aKOHBl M 3aKOHOMEPHOCTHU
1.Yro HazpiBatoT quddepeHnransHpIM ypaBHeHHEM N-ro nopsaka? MaTeMaTHUeCKHuX HayK H UX
2. Yto Ha3bIBAIOT NOPSAKOM TUddepeHInansHOro ypaBHeH ! ? B3aUMOCBA3€H NpU H3YUCHHUH,
3. Uro siBnsieTcst pewieHneM quddepeHnnansHoro ypapHeHus N-To aHau3e OHOIOTHYECKUX
nopsiaka? 00BEKTOB 1 IPOLIECCOB
5. Uro Ha3bIBalOT 3a/1aueii nHTErpupoBanus 1uddepeHnuansHoro
ypaBHEHUsI N-TO mopsika?
6. Uto Ha3BIBAIOT TUHEWHBIM AU (HepeHIINATEHBIM YPaBHEHHEM 2-TO
nopsika?
7. Uto Ha3bIBAIOT XapaKTEPHUCTHUECKUM YpaBHEHHEM JINHEHHOTO
nuddepeHInanbHOT0 ypaBHeHHS 2-T0 TOpsiaka’?
8. HazoBute hopmyJbl pereHus JuHerHoro auddepeHnnaibHoro
ypaBHEHHUA 2-TO MOPAIKA B 3aBUCUMOCTH OT KOPHEH
XapaKTepUCTUIECKOTO YPaBHEHHUSI.

15. | Tema 15 JluneiiHple OXHOpOAHBIE M HeogHOpoaHele ypaBHeHus c | MJ[-1  OIIK-1  Hcmoms3yer
MOCTOSTHHBIMU K03 durimeHTamu 3aKOHBl M 3aKOHOMEPHOCTHU
1.Yro Ha3pBaoT AuddepeHnanbHBIM ypaBHEHHEM N-T0 opsiaka? MaTEMaTUYECKUX HAyK M HX
2. YTo Ha3BIBAIOT NOPAIKOM JTU(P(EpeHIHATEHOTO YPaBHEHUS ? B3aMMOCBSI3€H IpPU U3YyYCHHH,
3. Uro siBisieTcst peteHreM quddepeHnnaisHoro ypaBHeHHs N-To aHanu3e OHoIOrHYecKuX
nopsiaka? 00BEKTOB ¥ IPOLIECCOB
5. Uro Ha3bIBaloT 3a/1aueii nHTErpupoBanus 1uddepeHnmuansHoro
ypaBHEHHs N-T0 nopsaaka?

6. Uto Ha3BIBAIOT TUHEWHBIM AU HepeHIINaTbHBIM YpaBHEHHEM 2-TO
nopsika’?

7. YTo Ha3bIBAIOT XapaKTEPUCTUUECKUM yPABHEHUEM JIMHEHHOTO
nuddepeHnranbHOT0 ypaBHEHHS 2-T0 TopsiIka’?

8. HazoBute Gopmymsl pemenus JuHeHOTo nuddepeHmaisHoro
YpaBHEHHS 2-TO HOPSIIKa B 3aBUCIMOCTH OT KOPHEH
XapaKTEePUCTUUECKOTO YPaBHEHHSL.

16. | Tema 16 Pemenne muddepeHnmansHpIX ypaBHEHNH na-1  OIIK-1  Hcnosmssyer
1.Kakoe ypaBHeHHe Ha3bIBAIOT AN HepeHINATBHBIM ? 3aKOHBI ¥  3aKOHOMEPHOCTH

2.YT0 Ha3bIBAIOT MOPSIKOM AU HEpeHIINATBHOTO YpaBHEHNUS ?
3.Yto Ha3bIBaIOT pelueHneM JuddepeHranbHoro ypaBHeHUs?
4. Uro wHazplBalOT  o0IMM  HMHTErpayioM  juddepeHnmaisHoro

MAareéMaTU4eCKuUX HayK W UX
B3aMMOCBS3€ei nopu  HM3Yy4YCHUH,
aHaJIn3¢C OUOJIOTHYECKUX
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ypaBHeHHs?

TepeMeHHBIMH?

nopsaka?

nopska?

5. Kaxkas 3ama4a Ha3pIBaeTcs 3anaueit Komu?

6. Kakoii Bui uMeeT ypaBHEHHE C Pa3JeIIFOIMMUCS IepeMEHHBIMU?

7. Kax pemrarot ypaBHEHHE C pa3ACISAIONIIMUCS IepEMEHHBIMH?

8. Uro mpencraBmieT coOOW  ypaBHEHHE C  pa3felCHHBIMU

9. Kax pemrarot ypaBHEHHUE ¢ pa3/IelIeHHBIMHU IIEPEMEHHBIMU?
10.Yt0 Ha3pIBaIOT qudGepeHIHaTbHEIM YpaBHEHHEM N-TO MOpsaKa?
11. Yro sBnsercs pemenueM qudQepeHnnanbHOro ypaBHEHAS N-TO

12. Yro Ha3pIBAIOT 3a7ja4ell HHTErpupoBaHus quddepeHnnaisHoro
ypaBHEHHs N-To mopsaaka?
13. Yo Ha3bIBAIOT JMHEIHBIM AU(QepeHIaIbHbIM YPaBHEHUEM 2-TO

14. Uto Ha3bIBAIOT XapaKTEePUCTUIECKUM ypaBHEHUEM JIMHEHHOTO
1 hepeHnInanTbHOTO ypaBHEHHS 2-T0 nopsaaka?

15. HazoBute opmysl pemeHus TuHeHHOT0 auddepeHnnanbsHoro
ypaBHEHHS 2-TO MOpPSIIKa B 3aBUCHMOCTH OT KOPHEH
XapPaKTEPUCTUYECKOTO YPaBHEHHUSL.

00BEKTOB U npoueccoB

KpI/ITepI/II/I OLCHKHW OTBC€TA AJOBOJATCA OO0 CBCACHUS 06yqa}onmxcs[ B Hayalic 3aHSTHUI.
OI_IGHKa 00BABIAETCS o6yanoLueMyc;1 HCTIOCPEACTBCHHO IMOCJIC YCTHOI'O OTBCTA.

Ikana Kpurepuu oneHuBaHus
Ouenka 5 - 00yJaroIUICs TOTHO YCBOWJ YICOHBIH MaTepHa,
(oTIMaHO) - TOKa3blBaeT 3HAHHEC OCHOBHBIX TMOHATHH TEMBI, TPAaMOTHO MOJB3yeTcs
TEPMUHOJIOTHEH;
- MpPOSIBISCT YMEHHE aHAJIM3MPOBaTh U 0000maTh MH(OPMAIIMIO, HABBIKUA CBS3HOTO
ONMCAaHUs SBJIICHUM U MPOIIECCOB;
- IEMOHCTPUPYET YMCHHE U3JIarath Y4eOHbIH MaTepHal B ONPEACICHHON JOTUIeCKOi
HOCTIeIOBAaTEIFHOCTH;
- MOKAa3bIBaeT yYMEHHE WILTIOCTPUPOBATH TEOPETHUECKHE MOJOXKEHUsSI KOHKPETHBIMHU
npuMepamu;
- IEMOHCTPHUPYET CPOPMUPOBAHHOCTh U YCTOHYNBOCTH 3HAHUH, YMEHHIA U HABHIKOB;
- MOTYT OBITh JOIYIICHBI OTHA—IBE HETOYHOCTH MPH OCBEIICHHH BTOPOCTEIICHHBIX
BOIIPOCOB
Ormenka 4 OTBET YIOBJIETBOPSCT B OCHOBHOM TPeOOBAaHWSAM Ha OIEHKY «5», HO MPU 3TOM HMEET
(xopormo) MECTO OJIFH U3 HEJOCTaTKOB:
- B YCBOGHHH y4eOHOTO MaTepualia JAOMYIICHH HeOOJbIINe MPOOeIbl, He HCKA3UBIIHE
cofiep)KaHUE OTBETA;
- B M3JIOKEHUU MaTepHalia JONYIIeHbl HE3HAYNTEIbHbIE HETOYHOCTH
Orenka 3 - HETIOJIHO WJIM HEIOCIENIOBATENIEHO PACKPHITO COAEp)KaHHE MaTepHasa, HO ITOKa3aHO
(ynoBieTBOpUTEIHHO) | O0Illee MOHWMaHWE BOMpPOCa M MPOAEMOHCTPUPOBAHBI YMEHHsI, JOCTATOYHBIE JIJIS
JATBHEWIIETO YCBOCHUS MaTepraa;
- WMENUCh 3aTpyAHCHUsS WJIH JONYIIeHb OMMOKH B ONPEACNCHUN MOHSATHH,
HCTIONIb30BaHUU TEPMHUHOJIOTHH, OMMCAHUH SBIEHUH U TPOIIECCOB, UCTIPABICHHBIE MOCIE
HaBOJSIIUX BOIPOCOB;
- BBIABJIICHA HEIOCTAaTOYHas  CQOPMHUPOBAHHOCTh 3HAHWH, YMCHHH U HAaBEIKOB,
00yJaOLIHMIACS HE MOXKET IPUMEHHUTh TEOPHIO B HOBOW CUTYallUU
Ouenka 2 - HE PaCKpPBITO OCHOBHOE COJICpKaHUE YIeOHOTO MaTepHala;

(HeyOBJIETBOPUTEIHHO)

- 06Hapy)KCHO HE3HAHHE WU HENOHMMAaHHE OONbIIeH WM HauOojiee BaXKHOW YacTu
yqe6H0r0 Marepuala,

- JOIMYHICHbI OIIMOKHU B OIIpCACIICHUN HOHHTHﬁ, Ipyu UCTOJIb30BAHUHU TEPMUHOJIOTUH, B
OINMMCAaHUK SBJICHUU U IIPpOLUECCOB, PEHICHUN 3aJa4, KOTOPBIC HE HUCIIPABIICHBI ITIOCJIC
HECKOJIBKMX HAaBOJAANIUX BOIIPOCOB;

- HC C(l)OpMI/IpOBaHBI KOMIIETCHI U, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUA, YMCHUA U
HaBBIKH

4.1.2 TecrupoBaHue
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TectupoBaHue UCIIONB3YETCS Ul OLEHKHU KauecTBa OCBOCHHUS O0YyYarolMMCcs OCHOBHOM
npodeccHOHaIbHONM 00pa30BaTENIbHOM MPOTrpaMMBbl TI0  OTAEIBHBIM TeMaM MM  pa3jenaM
TUCHUIUIMHBL.  TecT mpenacTaBiseTr coOOM KOMIUIEKC CTaHIApTU3HUPOBAHHBIX — 3aJaHU,
MO3BOJIIIOIINN ~ YIIPOCTHTH TPOIEAYPY HM3MEPEHHsS 3HAaHUH W YMEHHH OOyYaromuXcs.
OOyyaromMMcst BBIJAIOTCS TECTOBBIE 3afaHusl ¢ (GOPMYIUPOBKOW BOIMPOCOB M MPEIOKEHUEM
BbIOpaTh OJMH NPABUJIbHBINA OTBET U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

Ne O1neHoYHbIE CPENICTBA Kon 1 HaumeHnoBanue

TunoBeie KOHTPOJBHBIC 3aMaHus W (MIIM) WHBIE MATepPUaJbl, HCOOXOMUMBIC | MHIMKATOPA KOMIIETEHLIUU
JUIS OLIEHKM 3HAHWUW, YMEHUH, HABBIKOB M (WJIM) OMbITA JESATEIBHOCTH,
XapaKTePU3YIOIUX CHOPMHUPOBAHHOCTh KOMIICTCHIIUI B MPOIIECCE OCBOCHHUS

JVCIUTUIMHBI
1 1. YpaBHEHHE >JUTHIICA IMEET BHII. .. NA-1 OIIK-1 Ucnone3yet
a)x>+y?’=R? 3aKOHBI u
6)y=kx+hb 3aKOHOMEPHOCTH
B) Y° = 2pX MaTeMaTHIeCKUX HayK |
2 2 NX B3aUMOCBS3EH  IIpH
r—+ y—2 = N3y4YCHUH, aHam3e
b O6MOJIOTHYECKHUX OOBEKTOB
2. YpaBHeHHE THIIEPOOIBI IMEET BHI. . . 1 TIPOLECCOB
a) X2 + y2 - RZ
6)y=kx+b
x2 y2
B)— — b—z =1
xZ y2
r) —F= + = 1
) a2 b2

3. YpaBHeHnue napaboJibl UMeeT BUJI. ..
a) XZ + y2 - RZ
6)y=kx+b
B) Y2 = 2pX
2 2

X Y
. ]
r) a2 bz

4. YpaBHeHHE MPSAMOM, TPOXOIAIICH depe3 IBE JaHHbIE TOYKH, IMEET BUJI. ..
a) Ax+By+C=0

X —X —
6) N 4
X=X Vo= N
B)y=kx+b
r)y-y1=k(X-x)
_ x*=25
5. 3nauenne npegena LIM——— pasno...
x5 2(x —5)
a)0 0)5 B) 10 I) o

Elnn

6.IIpenensl 11111_,,! —m [l T 1—] , 1iI'[1_“_ —*E-I:l T ’r‘r,:lf’ 111'[1_,,! =0

Ha3bIBAIOT COOTBETCTBEHHO:

a) BTOPOH 3aMeuaTeIbHbIA Mpesies, BTOPOH 3aMedaTeNbHbI npesed,
MEPBBII 3aMeYaTeNbHbIH Ipeaesn

0) mepBbIii 3aMeuaTeNbHBIN Mpees], IepBbIi 3aMedaTeIbHbIN Ipeed,
BTOpOW 3aMeyYaTeNbHbIN Npenen

B) BTOPOH 3aMedaTeNbHbIN Npefies, MepBblid 3aMeuaTenbHbll Ipeel,
MEepBbIN 3aMeyuaTeNbHbIN Tpeies

I') MepBBIH 3aMeYaTeNbHBIN MTPeiel, BTOPOH 3aMedaTebHbIN Ipeet,
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BTOpPOH 3aMeyvaTeIbHbINA Ipeaen

7. Jlana QyHKIHS IBYX MIEPEMEHHBIX Z = -3x° y“ —5x° Y , 9acTHBIE

IIPOU3BOJHBIC 8—2 u a—z AaBHBI
P ox oy P
a) —18x°y* —16x°y; —12y°x°® —5x° 6) —90x*y* —30xy;

—36y°x°

) —72X°y® —15x; —36y*x° r) —90x*y* —30xy;
—-18x°y* —15x%y
8. Jlana (pyHKIIMA ABYX MTEPEMEHHBIX Z = 5x° y— 4y3x , YaCTHBIE

0’z 0z

IPOHM3BOJIHbIC 6)(_2 u W pAaBHHIL. ..
a) 10y ; —24yx 6) —24yx;10xy—4y ») 10y; 5x*-12y*X 1)
10x —12y?; — 24yx
9. Jlano muddepenuuansaoe ypasuerne )" +3y'+2y =0, Torma
COOTBETCTBYIOLIEE EMY XapaKTEPUCTHICCKOE yPABHCHUE UMECT BUL ...
1) k*—-3k+2=0, 2)K2+3K—2=0, 3) 2k +3k+1=0,
4) k*+3k+2=0
10.Juddpepenmmansaoe ypaBHeHne COS de - x2dy =0 B pesynbrare

pa3aciacHus NNIEPEMEHHBIX CBOAUTCA K YPABHCHHUIO. ..

1) ax_ dg , 2) cos ydx = x°dy, 3) 99§¥95==dy,
X cos’y X
dx d

4)_2:_y
x> cosy

[To pesynpTatam TecTta OOyYaroIIEMYCsl BBICTABISIETCA OIEHKA «OTIUYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIHLHO» WA «HEYIOBIETBOPUTEIHLHOY.

Kputepun oreHkn oTBeTa MAOBOAATCS JO CBeAeHUS OOydJalomuxcs [0 Hayaia
TECTUPOBaHUsA. Pe3ynbTaT TeCTUPOBaHUS OOBIBISETCS O0YyYaIOIIEMYCsl HETIOCPEACTBEHHO MOCIE
€ro CJayu.

Mxana Kpurepuu ouenuBanus
(% npaBUILHBIX 0TBETOB)
Orenka 5 (OTINYHO) 80-100
Ornenka 4 (XoporIo) 70-79
Ornenka 3 (yIOBIETBOPUTEIHHO) 50-69
Ornenka 2 (HEYIOBJICTBOPUTEITHHO) menee 50

4.2 Tlpouenypa v olleHOYHbIE CPeICTBA /ISl POBeeHHs MPOMEKYTOUYHOM aTTecTAlUN
4.2.1 3auer

3auer sBuseTcss (GOPMON OIEHKM KayecTBa OCBOEHHUS OOYYaIOIIUMCS OCHOBHOM
npodecCHOHATLHOM 00pa30BaTEeILHOM MPOTrPaMMEI 110 pa3jieiaM JUCIHUILTUHEL [1o pe3ynbratam
3a4eTa 00yJaroIIeMyCsl BRICTABIISIETCS OIEHKA «3aUTCHO» MM «HE 3aYTCHOY.

3aueT TPOBOAUTCA MO OKOHYAHMM YTCHHsI JIEKIMA W BBHITOTHEHHS Ja0OpaTOPHBIX
3aHATHNA. 3a4eT NMPUHUMACTCS IperojaBaTesieM, MPOBOJUBIIUM JIAOOpaTOPHBIC 3aHATHS, WU
YUTAOIIMM JICKIIMH TIO0 JAHHOW MUCIUIUIMHE. B ciydae OTCYTCTBHUS BEAYIIETO MpEroiaBaTels
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3a4eT MPUHUMACTCS TperojaBareieM, Ha3HAYCHHBIM PACIIOPSDKEHHEM 3aBEIYIOMIET0 KadeIpoi.
C paspemieHus 3aBeayromero kadenpoil Ha 3adeTe MOMKET MPUCYTCTBOBATH IPETOAABATEINb
Kadeaphl, TPUBJICYCHHBIH I TOMOIIU B IPHEME 3a4eTa.

[TpucyrcTBUEe Ha 3adere MpenogaBarenell ¢ Apyrux kKadeap 0e3 COOTBETCTBYIOIIETO
pacIopsKEHUsT PEKTOPa, MPOPEKTOpa MO Y4eOHOH M BOCHUTATEIBHON paboTe M MOJIOJEKHOM
NOJIMTHKE WK 3aMecTUTels AupekTopa MucTuTyTa no yueOHoii paboTe He JoImycKaeTcs.

®dopma npoBeneHus 3auera (YCTHBIH OMPOC WM TECTUPOBAHUE) OnpeersieTcs Kadeapoi
U JIOBOJUTCSA J0 CBEJICHHs 00OYUYaIOIIMXCs B HaYaje ceMecTpa.

Jlnst poBenieHus 3aueTa BEAYIIMH MperojaBaTesib HaKaHyHE IMOJy4aeT B JHPEKTOpaTe
3a4eTHO-9K3aMEHAI[MOHHYIO BEJIOMOCTh, KOTOPasi BO3BPAILIACTCS B TUPEKTOPAT MOCIE OKOHYAHHS
MEpOTPUATHS B ICHb IPOBEICHHS 3aUeTa WIH yTPOM CIIEAYIOIIETO JIHS.

Bo Bpemst 3adera oOydaromyecs MOTYT IIOJIb30BaThCs, C pa3peIIeHUs BEIYIIETO
npernojiaBaTelisi, CIPAaBOYHOW W HOPMATHBHOH JIMTEPAaTypod, JAPYTUMH TIOCOOMSMH |
TEXHUYECKUMU CPEICTBAMH.

Bpemst moAroToBku OTBETa B yCTHOW (pOpME MpHU cAade 3adera OJHKHO COCTAaBIIATH HE
Menee 20 MuHYT (10 JKeJlaHHuI0 00YyJaroIIerocs OTBET MOKET ObITh JOCPOUYHBIM). Bpemst oTBeTa -
He 6onee 10 MUHYT.

[IperoaBaTento MpeaoOCTaBISIETCS MPaBO 3aJaBaTh OOYYAIONMMCS JIOTIOJTHUTEIBHBIC
BOIPOCHI B PAMKAaX MPOTPaMMbl JUCIIUTUINHBIL.

KavecTBeHHast OIleHKA «3a4TEHOY», BHECCHHAS B 3a4€THO-3K3aMEHAIMOHHYIO BEIOMOCTh H
SIBIISICTCS PE3YJIBTATOM YCIIEIIHOTO YCBOSHHSI MaTepraia.

[IperoaBaTeny HECYT MEPCOHATBHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh U TOYHOCTD
BHECCHHUsI 3aIUCCH O pe3ylibTaTax MPOMEXKYTOYHOW aTTECTAllMd B 3aYETHO-3K3aMEHAIMOHHYIO
BEZIOMOCTb.

Ecnu oOyuaromiuiicst sBUIICS HA 3a4€T U OTKA3aJCs OT MPOXOXKACHUS aTTECTAIlUU B CBS3H
C HENOATOTOBJICHHOCTBIO, TO B 3aYETHO-DK3aMEHAIMOHHYIO BEIOMOCTh €My BBICTABISETCS
OLIEHKA «HE 3a4TEHO».

HesBka Ha 3auer oTMeyaeTcsi B 3a4€THO-IK3aMEHAIIMOHHON BEIOMOCTH CIIOBAMH «HE
SIBUIICS.

Hapymenue JICTIMTITHHEI, CTHCHIBaHHE, WCTIOIb30BaHUE 00yJaromuMucs
HEpa3peUICHHBIX  MEYaTHBIX W  PYKONMHCHBIX  MaTepHalioB, MOOWIBHBIX  Tele(OHOB,
KOMMYHHKATOPOB, IUIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB W JPYTHX BHJOB JIMYHOU
KOMMYHHMKAIITMOHHOM W KOMITBIOTEpHOM TEXHUKM BO BpeMsl 3aueTa 3ampelieHo. B crmydae
HapYIIEHHS 3TOTO TpeOOBaHM MpenoaBaTesb 00s3aH yIaluTh 00yJaloerocs u3 ayTUuTOPHH H
IPOCTaBUTh EMY B BEJOMOCTH OLIEHKY «HE 3aYTECHOM.

OOyuaronmMcst, He CJAaBIIMM 3a4€T B YCTAaHOBJICHHBIE CPOKH IO YBOKUTEILHOW MTPUYNHE,
WHAWBUIYalIbHBIE CPOKH MPOBEACHUS 3aUeTa ONpenesaoTcs JupekropoM MHcTHTyTA.

OOyuaromuecsi, UMEIOIINE aKaJIeMHUYECKYIO 3aJ0JDKEHHOCTh, CHAIOT 3a4eT B CPOKH,
ornpenensgeMble YHuBepcuteToM. MHpoOpManus O JUKBUAALUU 33J0JDKEHHOCTH OTMEYAeTCsl B
IK3aMEHAIIMOHHOM JTUCTE.

JlonmyckaeTcst ¢ pa3pelieHus aupektopa MHCTUTyTa U TocpoyHast cllaua 3a4eTa C 3aluchio
pe3yJIbTaTOB B SK3aMEHAI[MOHHBIH JIUCT.

WNuBanuapl u auIa ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI MOTYT CIaBaTh 3a4€ThI
B CpOKH, YCTAaHOBJICHHBIC WHIUBUAYaJbHBIM YyYeOHBIM TIUTaHOM. WMHBamuapl w numa ¢
OTPAaHWYEHHBIMH BO3MOXKHOCTSMU 30POBbs, MMEIOIINE HAPYIIEHUS OMOPHO-IBUTATEIHLHOTO
ammapara, JOIMyCKAalTCs Ha aTTECTAIl[MOHHBIE WCIBITAHUS B COMPOBOXICHUH AaCCHCTCHTOB-
COITPOBOXKJAIOIIIUX.
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[Ipouenypa npoBeaeHUs MTPOMEKYTOUHOM aTTeCTAllMHU AJIsl OCOOBIX CydyaeB M3JI0KEHa B
«[lonoxkeHUM O TEKyIleM KOHTPOJIE YCIIEBAEMOCTH W MPOMEKYTOYHOM  aTTecTaluu
obyuarontuxcst mo OITOII 6akanaBpuara, cienuanurera U Maructparyps» ®I'6OY BO IOxHo-
Ypansckuit TAY (IOYpI'AY-I11-02-66/02-16 ot 26.10.2016 1.).

[lkana 1 KpUTEPUH OLECHUBAHUS YCTHOTO OTBETa 00YYaroIIerocs MpeICTaBIeHbI B
TabJuIe.

IIxaja Kpurtepnu oneHuBanus

o0yyJaroIuiicsi MOKa3blBaCT 3HAHHME MPOTPAMMHOIO MaTepualia, YCBOCHHE OCHOBHOW U
JIOTIONTHUTEIBHON JINTEPATyphl, PEKOMEHAOBAHHOW MPOrpaMMOIl TUCHMIUIUHBI, YMEHHUE
MPaBUJIbHO MPUMCHUTH YCBOCHHBIC 3HAHWS JUIi OOBSICHEHUS SIBICHHA W TPOIECCOB,
BlIa/leeT HAaBBHIKAMH Pa0OTHl C HM3MEPHUTEIBHBIMH TNPUOOpaMH (IOIyCKAaeTCs HaIN9He
Or1eHKa «3a4TCHOY MaJI03HAYUTEIHHBIX OMTHUOOK FITH HEJOCTATOYHO MOJTHOE PACKPBITHE COAEPKAaHMU BOIPOCa,
WA TIOTPEITHOCTh HeTIPHHIUIIHAIFHOTO XapaKTepa B OTBETE HA BOIIPOCHI).
JIOTIOMHAUTENEHBIM  YCIIOBHEM IIONYYCHHUS OLECHKH «3a4TEHO» MOTYT CTaTh XOPOIIHE
MTOKA3aTelH B XOJ¢ IPOBEACHNUS TEKYIIEro KOHTPOJIA U CHCTeMaTniecKas akTUBHasI paboTa
HA 3aHATHUIX

HpO6eJ’IBI B 3HAHHAX, YMCHHAX W HABBIKAX MNPHUMCHCHUA OCHOBHOI'O IIPOTrpaMMHOIO

O11eHKa «HE 3aU4TEHO»
MaTepualia, IPUHIMIHAIBHBIC ONTHOKK IPH OTBETE HA BOIPOCH

O11eHOYHBIE Cpe/ICTBa Konu
HAauMEHOBAaHUE
WHUKATOpa
KOMIETEHIMH
[IepeueHnb BOIIPOCOB K 3a4ETy na-1 OIlK-1
1.ITonstue pynxuuu. O0nacts onpenenenus. [lpumepsr. Hcnons3yer 3aKoHBI
2.006nactb 3HaueHui. CriocoObl 3a1anus GyHKuuu. [Ipumepsl. U 3aKOHOMEPHOCTH
3.DmemenTapubie pyHkuH 1 uX rpaduku. CBoiicTBa rpaduKoB. MaTeMaTUYECKUX
4.CgoiictBa pyHkimu. [Tpumepsl. HayK u nux
5.I1onsTHe npenena B TOUKe, 0ECKOHEUHO YAAJIEHHOM TOUKe. B3alMOCBS3€ll  NpuU
6.beckoHeuHO Masble GYHKIIMU U UX CBOMCTBA. U3Y4YECHHUH, aHaJIN3e
7.beckoneuyHo 6ombiIMe QYHKIUU U UX CBOMCTBA. OMOJIOTMYECKHUX
8. Teopema o npenene CyMMBbl, IPOU3BEAECHUS, YACTHOTO U CTETICHH. 00BEKTOB "
9.I1paBuia pacKpbITHS HEOTIPEICICHHOCTEH. MIPOLIECCOB

10. IlepBsIii 3aMevarenbHbIi mpeaen. [Ipumeps.

11. Bropoii 3ameuarenbHblil penen. [Ipumepsr.

12. Tlonstne npousBonHOW. ['eomeTpuueckuil M (U3NYECKUHA CMBICI
IIPOU3BOJHOM.

13. OcHoBHble npaBuia auddepeHnpoBaHusl.

14. OcHoBHBbIE hopMyIbl T PEpEeHTTPOBAHUS.

15. IlpousBoHas cnoxHoi GyHKIuHU. [Iprmepsl.

16.CBsi3p NIPOM3BOAHON C MOHOTOHHOCTHIO. [loHATHE MakcumMyMma W
MUHUMYMa () yHKIIMH.

17. NnTepBaiibl BHITYKIOCTH M BOTHYTOCTH Ipaduka QyHKIHIO.

18.Toukn meperuba rpaduka ¢ynkuuu. HeoOxoaumoe yciaoBue
CyIIIECTBOBAHMS TOUEK Meperuoa.

19.1TonaTue GyHKIMM HECKOJIIBKUX NepeMeHHbIX. O0IacTh onpeseseHusl.
IIpumepsl.

20.YacTHble TPOM3BOJAHBIE IEPBOr0 MOpsAKa (YHKIUH HECKOJIbKUX
HEPEMEHHBIX.

21.YacTHble TPOU3BOJAHBIC BTOPOTO TOpsiKa (YHKIHMU HECKOJIbKUX

24




HIEPEMEHHBIX.

22.OKcTpeMyMBbl (YHKIIMU ABYX NEPEMEHHBIX.

23. JludbdepeHnnanbHuble ypaBHEHHsI TIEPBOTO MOPSIIKA.

24. JlnddepennpanbHble ypaBHEHUS BTOPOTO MOPSIKA.
25.JluddepennnanbHble YpaBHEHHSI BBICIIUX MTOPSIIKOB.

26.3anava Komu as nuddepeHmanbHbIX ypaBHEHHH IEPBOTO MOPSIKA.
27.3amaua Ko s nudepeHnraibHbBIX YpaBHEHU BTOPOTO TOPS/IKA.
28.Pemenne auddepeHInaNbHBIX YpaBHEHUH C  Pa3IesSiOIUMHCS
HEPEMEHHBIMH.

29.Pemenue OAHOPOAHBIX UG (GEpPeHIHATBHBIX YPaBHEHUH IIEPBOTO
HOpsIZIKA.

30.Pemenne muddepeHIaTbHbIX YPaBHEHUH METOJOM TOHMKEHUS
HOpsI/IKA.

31.Pemenne quddepeHnnanbHbIX ypaBHEHUH MeTo1oM bepHym.
32.Pemenue nuddepeHnnanbHbIX ypaBHeHHH MeTo10M Jlarpanxka.
33.PemieHre TUHEWHBIX OJHOPOIHBIX MU (PEpPEHINATBHBIX ypPaBHEHUI
BTOPOI'0 HOPSI/IKA C MOCTOSSHHBIMU Ko3(duienTamu | tuna.
34.PemieHre TUHEWHBIX OJHOPOIHBIX UG GEPEHINATBHBIX YpPaBHEHUI
BTOPOI'0 HOPSI/IKA C MOCTOSSHHBIMU KO3 GUIIMEHTaMU 2 TUIIA.
35.Pemienrie TUHEWHBIX OJHOPOIHBIX UG GEPEHINATBHBIX YPaBHEHUI
BTOPOI'0 HOPSI/IKA C MOCTOSSHHBIMU KO3 GUIIMeHTaMU 3 TUIA.

36. [Tonsitue mepBooOpazHoi pyHkuuu. [Ipumepsr.

37. IlonsiTue HeonpeaeaeHHOro uuTerpana. CBoicTBa.

38. HenocpencTBeHHOE HHTETPUPOBAHNE B HEOTIPEACTICHHOM HHTETpaJIe.
39.MeTto MHTErpUpOBaHUS 3aMEHOH INEPEMEHHBIX B HEONpPEIeNCHHOM
UHTETpae.

40.MeTo MHTErpPUPOBAHUS IO YACTSM B HEOIIPEIETIEHHOM HHTETpase.
41. Ilonsarue onpeneneHHoro nurerpaia. CpoicTaa.

42. T'eomeTpruecKuil CMBICI OIIPEeIEHHOI0 HHTErpaa.
43.HemocpeicTBEHHOE HHTETPUPOBAHKE B OIIPEICIIEHHOM HHTETpaIe.

44 Meto, MHTErpUpOBaHMS 3aMEHON TMEPEMEHHBIX B ONPEICICHHOM
UHTETpae.

45.MeTo MHTEIPUPOBAHUSA IO YACTSAM B ONPEACTICHHOM UHTErpale.

46. IIpuoskeHre OINpeeIEHHOT0 MHTErpalia K BBIUMCICHUIO TUIOMaNei
IUIOCKUX (Uryp.

47 ITpunosxeHue onpeaeneHHOro UHTerpaia K BbIUUCICHUIO 00BEMOB TeJ

BpaIleHUS.
48.3anmumuTe ypaBHEHHWE TPSIMOM Ha IUIOCKOCTH C  YIJIOBBIM
K03 puLIrEeHTOM.

49 3anumuTe ypaBHEHHE MPSIMO ¢ JaHHBIM YTIIOBBIM KO(PPHUIIMEHTOM U
IIPOXOJAIIEH Yepe3 JaHHYIO TOUKY Ha INIOCKOCTH.

50.3anummTe ypaBHeHHE TIPSMOMA, IPOXO/IAIICH Yepe3 ABE JaHHbIC TOUKU
HAa TIOCKOCTH.

51.3anumnTe ypaBHEHHE IPSIMON B «OTpe3Kax» Ha IMIIOCKOCTH.
52.3anummre hopmyiy yriia MeXAy ABYMs MPSMBIMHU Ha IUIOCKOCTH.
53.3anummTe ycioBue MEPHEHIUKYISIPHOCTH M MApalIeIbHOCTH JIBYX
IPSIMBIX HA MJIOCKOCTH.

54.Kak onpenenuTb TOUKY NEpPECEUYEHUsl ABYX MPSIMbBIX, PACCTOSTHUE OT
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TOYKH /10 TJIOCKOCTH.

55.JlaliTe  ompeneneHUE  OKPY)KHOCTH.  3allMIIMTE KaHOHMYECKOE

YpaBHEHHE OKPY>KHOCTH.

56. JlaiiTe ompezeneHue IUIMICA. 3alUIINTe KAHOHUYECKOE ypaBHEHHE

JIIUIICA.

57.Yro Ha3piBalOT OOJBIION, MaJOW IOIYOCSMH, KCIEHTPUCHUTETOM,

doxycamu uiurnca’?

58. llaiite  ompexeneHue TUnepOOIbl.  3aNUIINTE  KAHOHUYECKOE

ypaBHEHHE THIIEPOOJIBI.

59. Yto Ha3pIBAOT JACHCTBHUTENBHOH, MHUMOW MOIYOCSIMH, (POKycamH,

aCHUMIITOTaMH, 3KCLEHTPUCUTETOM TUIIepOOIbl?

60. daiite onpenenenue napadoiibl. 3anuIINTe KAHOHUYECKOE YPaBHEHHE

napaboJIbl.

61. Haiittu  oOmee  pemenue  audQepeHIHaTbHOTO  YpaBHEHHS

y -5y +6y=0

62.Haiitu  oOmee  pemenue  audepeHINATBLHOTO  YpaBHEHHS

y'+3y'+2y=0

63. Haiitu  obmee  pemenne  auddepeHIHaTbHOTO — YpaBHEHUSA

cos ydx — x*dy =0

64. Haiitu  oOmuit  umHTEerpan  AuddepeHnnaIbHoro  ypaBHEHUS
dy

cos’ y

65. Haiitu yrioBoil ko3¢ ¢duimeHT kacarenbHOW K Tpapuky (QyHKIUU

2
y:X +2X_4 B TOUYKE XO:_l

66. ano muddepenmansHoe ypaBaenue y'= 4. [Ipu kakom ¢ GyHKIHS y
=2CcX SBIISETCS €TO PEIICHHEM.

=e ‘dx

67. Haiitu Touky Makcumyma QyHkuun Yy = 2X — X2,
2
68. HaiiTu cMmemaHHy0 YacTHYIO TPOU3BOHYIO

(GyHKIIMU BYX

nepemennbix Z = —3X°y* —5x%y .
69. Haiitu yriosoii kosdpdurment npsamoit 28x+7y—-4=0.

70. Haiitu paccrosiuue mexnay toukamu B (-4; -1) u D (8; 8).
71. Haiitu ypaBHEHME IPSIMOH, TIEPIIEHIMKYIISAPHOI IPAMON Y= —X+ 4.

x? -9
72. Haiim ipezien 1 m
sin 2x
Bx

. i 1-2x% +3x
. Haii CIC. Y A2
TIPS X5 4 — 3 + X

lim

73. Haiiti npenen =0
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2X

i 1
75. Haiitu npenen IX-_I)T 1+ 5
x> —25

y Lim———
76. Haiitu npenen 5 D (X B 5)

2

77. HaiiTi CMEIIAHHYIO YACTHYK) HPOHU3BOJHYIO GbyHKIUU IBYX

nepeMenHbIx Z = —11x*y® —2xy°.

y 0%z 0°z
78. HaiiTu dYacTHBIC TPOHM3BOHBIC 7 u 8y_2 GyHKIUU IBYX
nepemenHbix Z = —11x*y® — 2xy°.

y 0’z 0°z
79. HaliTn yacTHBIC TPOW3BOJIHBIC 6)(_2 u 8y_2 GyHKIMU JBYX
nepemMeHHbIx Z = —3X°y* —5x%y .

y 0’z 0°z
80. HaliTn wacTHBIC TPOW3BOJHBIC 7 u 8y_2 GyHKIUU JBYX

nepemMeHHbIX Z = —3X°y° —7x°y.

2

Oxoy

81. HaiiTu cMmemaHHYI0 YacTHYIO TPOU3BOHYIO GbyHKIMH ABYX

nepeMeHHbIX Z = —3X Y —7x°y

82. Haiitu 5kcTpeMyM (yHKIIMHK ABYX IepeMeHHbIX Z = 6X° — 3y°
83.Haiitu momanps GUrypsl, orpaHHueHHON TMHEAME y=9-x%, y=xX, x=0,
x=2.

84.Haiitn ypaBHenue mnpsimoii AB, mpoxomsimeit yepe3 Touku A(2;3) u
B(-6;5).

85. HaiiTu koopaWHATBI LEHTpAa H PATUYC OKPYKHOCTH, 3aJaHHOU
ypaBHeHHeM (x-2)? + (y+5)? = 49.

86. Haiitu mymmHy oTpeska, oTcekaeMoro nmpsiMoit 4x+7y-20=0 Ha ocu OX.
87.Haiitn o0beM Tena, 0Opa30BaHHOTO BPAIIEHUEM OTHOCUTEIIBHO OCH
OX KpHBONMHEHHOH Tpanenuy, OrpaHuueHHOH THHIAME y=X2, y=0, x=1,
x=3.

88.J111 kpuBOif 2-TO TOpsAAKa, 3aJaHHON ypaBHeHHMeM S5x° — 4y? = 20,
OTIPENIeIUTh TUIT U OCHOBHBIE XapaKTEPUCTUKH, TIOCTPOUTH TpaduK.
89.JIn1 KpuBOii 2-TO TOpsAAKA, 3aJaHHOW ypaBHEHHeM X° = 4y,
OTIPENIeIUTh TUIT 1 OCHOBHBIE XapaKTEPUCTUKHU, IIOCTPOUTH Tpaduk

90. JIns kpuBoif 2-ro MOpAAKa, 3aJaHHON ypaBHeHHMeM 9x* + 4y? = 36,
OTIPENIeIUTh TUIT U OCHOBHBIE XapaKTEPUCTUKHU, TIOCTPOUTH TPa(UK.
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TecToBBIE 3a1aHUA
1 Pa3znen AHasiMTH4YeCKasi reoMeTpus
1. YpaBHeHue 3uiirca uMeeT BU. ..

2 2
X
a) x? +y? = R? 6)y=kx+b B) y* = 2pX r)—2+i)}—2=1
a
2. YpaBHEHHE TUIIepOOIIbI UMEET BH/I. ..
2 2 2 2
- _ X Yy _ Xy o
a)x’+y?>=R? 0)y=kx+b B)?_b_z_l r)?+b—2—l
3. YpaBHeHHEe 1apaOoIIbl UMEET BUI. ..
2 2
b
a) x? + y? = R? 6)y=kx+b B) y? = 2pX r)—2+ij—2=1
a
4. YpaBHEHHE OKPYKHOCTU UMEET BU/I. ..
2 2
b
a)x2+y¥=R2  G)y=kx+b B) Y2 = 2px Nty =1
a
5. YpaBHeHHE npsIMOil, TPOXOASALIEH YEPE3 JIBE JAHHBIE TOUKH, UMEET BU/IL. . .
a) Ax + By +C =0 ) S A
Xo=X Vo=
B)y=kx+Db r)y—-yi=k (X —xi)
6. O011ee ypaBHEHHE MPSMON UMEET BHU/I. ..
a) Ax + By +C =0 ) S A
Xo=X Vo=
B)y=kx+Db r)y—-yi=k (X—xi)
7. YciioBue napaieIbHOCTH IPSMBIX. . .
1 1
a)kyi-k2=0 0) k1 = ko B)ki=+ — Nki=- —
k2 k2
8. YcioBue mepneHuKyIIPHOCTH TPSMBIX. . .
1 1
a)ki-k2=0 0) k1 =k B)ki=+ — Nki=- —
k, K,
9. Ecu ; =(4;2-2) mn bﬁz(l;—3;l). Tornaa ckanspHOe IPOU3BEICHUE gg paBHO. ..
a) -4 0) -3 B)2 1)0
10. YrnoBoit koa¢ppurment npsmoii 15X + 3y + 8 = 0 paseH ...
a)-5 6)3 B) -15 r)5

11. Koopnunara Yo Touku A(5; Yo; 1), npuHamiexanien miockocta 2X —Y + 92 — 15 =0, paBHa...
a)4 0) 7 B) 6 r)5

12. Jlanst Touku A(2; -3) u B(-4; 7). Torma abcmuicca cepenuubl oTpe3ka AB paBHa...

a)-5 0) 2 B) 1 r)-1

13. YrinoBo# kodddunuent npsmoit 28X+ 7y —4 =0 pageH...

a)4 0) -4 B) -28 r)7
14. Paccrositanue mexay toukamu B (-4; -1) u D (8; 8) paBHo...
a) 14 0) 21 B) 15 r) 16

15. Touka M (2,1) cepenuna otpe3ka. KoHIiamu otpeska sBISIOTCS TOUKH. ..
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a) A(9,-7), B(—5.,9) 0) A(1,5), B(5,9)

B) A(—4,6), B(10,8) r) A(1, =7), B(5,9)

16. Ilpamoii 2Xx—3y+6=0 npuHANJIECKUT TOUKA. ..

a) A(-3,2) 6) B(—6,—2) B) C(2,5) r) K(0,2)

17. Ilpsimasi, neprieHANKYJISIpHAs NPAMON Y= —X+ 4, uMeeT BU. ..

a)y=2x—4 0)y=x+3 B)y=—4x-1 r)y=—%"4

18. Ilpsamas, napamienbHas npsiMoil Y= —X+4, uMeeT BUI...

a)y=2x—4 0)y=x+3 B)Yy=-4x-1 r)y=—Xx—4

19. Bekropsr a =(2,—1,4) u b =(—6, X ,—12) mapasuienbHbl, TOr1a KOOPAXHATA A paBHA ...

a) 4 0) 3 B) —2 r) 6
20. Bekropsl a=(4,6,—2) u b =(—1,3,\) mepneHIUKYIAPHbI, TOTa KOOPAXHATA A PaBHA..
a) 5 6) —6 B) 7 r) =5

21. Touka A(4,5) mpuHAANIEKUT TPSIMOU, 3aJAHHON YPaBHEHHEM ...
a) 7x-3y+6=0  0)8x -4y —5=0 B)2x+3y-21=0 r)3X —4y +8=0
22. Bekropsl a=(3, 2,—1) u b =(\,—8,4) napasnienbHbl, TOr1a KOOpPAMHATA A PaBHA...

a) 3 0) —12 B) 14 r) 2
23. Bekropsl a=(4, 2,—1) u b =(A,—8,4) nepnenauKyIsapHbI, TOTJa KOOPAWHATA A paBHA...
a) 5 0)7 B) 2 r) —6

24. PaccrosHue mexay Toukamu A(5;12) u B(-7;3) paBHo...

BBEJIUTE OTBET

25. Ha mockocTu BBe/IeHa MOJIApHAs cHCTeMa KoopauHar (p;¢). YpasHenue ¢ = 16 3agaer Ha
3TOM IJIOCKOCTH. ..

a) J1Ba Jiyda

0) ny4

B) OKPYKHOCTb pajnuyca 4 ¢ IEHTPOM B IOJIIOCE
T') OKPY>XKHOCTb pajauyca 16 ¢ IIEeHTPOM B MOJIOCE

26. O0muM ypaBHEHHEM MPSIMOI Ha TUIOCKOCTH SIBIISIETCA. . .

f + l =1
a) 3 12 0) y=—4x+12 B) 4x+y-12=0 r) y—4=-4(x-12)

27. JInwHa oTpe3ka, oTcekaemoro npsmoit 4x+7y-20=0 Ha ocu OxX, paBHa. ..
a)6 0)5 B)20 r)7

2 2

X_ + y_ =1
28. Eciii ypaBHEHHE SIUIHIICA HMeeT BHI 22 30 | 10 mHa ero Goblieii MOMyoCH PaBHa. ..
a)36 0)25 B)S 1)6
29. Jlanwl Touku A(2;3) u B(-6;5), Torna KoopAMHATHI cepeIuHbI OTpe3ka AB paBHBI. ..
a)(-48)  6)(28) B (4D 1) (-24)
30. YpaBHeHue napabosbl CAMMETPUYHON OTHOCUTENIHHO OCH OP/IMHAT, BETBH KOTOPOH

HaIlpaBJICHbI BHU3, WMEET BU]I. ..

a)y*=2px, 6)x*=2py  B)Y’=-2px  1)x*=-2py
31. YpaBHEHHUEM MIPSIMOM B OTpE3Kax SIBISETCS. ..

X Y

1
2) y = -4y +12 6) 4x+y-12=0 1) 3 12 r) y-4=-4(x-12)

32. YpaBHeHHUE OKPYKHOCTH uMeeT BUA (X-2)? + (y+5)? = 49. E& ueHTp uMeeT KOOPAHHATHL. ..
a)(2-5)  6)(Z5) B)(-Z5) 1) (-2;-9)
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33. YpaBHeHue mapaboabl CHMMETPUYHON OTHOCUTEIBHO OCH OPJIMHAT, BETBH KOTOPOM
HAIPaBJICHbI BHU3, UMEET BH/I. ..

a)y’=2px  0)x’=2py B) y2 = -2px r) X2 = -2py

34. Jlano ypaBHeHue THIep6onnl Sx2 — 4y? = 20. JInuHBI €8 NoayoceH paBHbI. ..

a) \/gl/lz 0)5Su4 B)-4u 5 F)SI/I\/E

20. YpaBHeHUE NpIMON UMEET BUL. ..

a)x?+y?*=R? 6)y=kx+b B) Y? = 2pX r) —+5=
a

2 Pa3znes OCHOBBI MATEMATHYECKOI'0 AaHAJIN3A
2

35 . 3nauenue npegena Lim
x-5 2(X —5)
a)0 0)5 B) 10 I) oo

2
36. 3nauenue npeaena Lim 3X2+—X+4

x>0 X°—X-5
a)l 6)0 B) o0 r)3

paBHoO...
paBHoO...

/9 —X
37. lana pyHKIHS Y = M Torna, ee 001acThIO OMPEICTCHUS SBIISAETCS MHOXKECTBO. ..
X+

a) (-0; -4) U [9; +o0)  6) (-4 9] B) (4; 9] r) (-4;9)
38. Ilepuoanueckoit siBnsgeTcs PyHKIHA. . ..
a) f(x)=+x+1 B) f(x)=(x-1)°
2
6) f(x):cos(x——ﬂj ) f0 ==
3 2X
1 2X
39. Ilpenen Lim[1+ 2—j paBeH...
X—© X
a)e 6) €2 B) el r) X
40. ®ynknus y = f(X) Ha3pIBaeTCs 4eTHOM [is Bcex X U3 00JacTH ONPEICIICHHS, CCIIH. . .
a) f(2x) = f(x) 0) f(-x) = -f(x) B) f(x?) = f(x) r) f(-x) = f(x).
41. I'paduk He4eTHON PYHKIIMU CUMMETPUYEH OTHOCUTEIBHO. ..
a) HayaJia KoOpJuHAT 0) ocu abcruce
B) OCH OpAMHAT r) 6uccekrpucs! I koopannaTHOTrO yria.
27 +6x-1
42. Ilpenen Lim X + 2X2 45 paBeH...
1 6
a) - g 6)3 B) 1 T) g

43. ®opmysna BTOPOro 3aMEUYaTENbHOIO IPEENna. . .

] 1Y ) 1Y)
a) |_|m(1+;J =1 6) |_|m[1+;j =1

x—0 X—>00
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B)

44,

a)

1Y 1\
Lim 1+, - o Limfr+) -

Oyukuus y = f(X) sBasiercs yObIBaroleil Ha HHTEpBaJe, €CJIM Ha 3TOM UHTEpBaJe. ..

f'(x)>0 5 f'(x)>0

s F'(x)<0 n F'(x)=0

45

46.

47.

48.

a)

49.

. beckoneuno manoit Ha3piBaeTca (PyHKINS, IPEeT KOTOPOil paBeH. ..

a)l 6) 0 B) © r)C
beckoneuHo 00Jb1I0i1 Ha3bIBaETCS (QYHKIUS, TIPEIe] KOTOPOM paBeH. ..
a) 1 6) 0 B)oo 1)C
[Tpenen nocrosiHHO# BennunHbl C paBeH. ..
a) 1 6) 0 B)oo 1)C
3X+2

Ipenen le— paBeH...
x>0 3x% +X-9

00 6) -3 B) — % r)

w| o

2

2(—)

[Tpenen le paBeH...

a)0 0) 4,5 B) 8 r) o

50.

51.

Ipenen |im % paBeH. ..

x—0

a) — 0) % B) 0 r) 2

Hperen |im (%jM paBeH. ..

x—>-1-0

a)0 0) 1/3 B) 1 r) o

52. Yucno Touek pa3ppiBa GQyHKIUU Y = _ paBHoO...

(x=4)(x+4)

a)0 0) 2 B) 3 r) 1l

53.

54.

55.

lim
Mperen ' x° —1 papen..
a)oo 6)0 B) 5 r) 1

IIpenen lim 1— aBEeH
P X»004 B od P

a)-2  6) Z B) 0 r) oo

lim sin 2x
Mpemen “2° SX  pagen...

a) 1 6)% B) % r)0
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2

(—)
a) o 0)0 B) 2 r)6

56. Ilpenen I|m paBeH. ..

57.  Ilpemen lim paBeH...
X—00 — pu— 4x
-7 -7 -1
a) oo 0)— B) — r) —
4 3 3
58. I lim, .. (1+2), lim, _o(1+n)7, lim,_, 227
. pemensr lim, .. | —) o lim, n)n, lim, L, = Ha3bIBAIOT
COOTBETCTBEHHO:
a) BTOPOM 3aMeyaTeNIbHBIN Mpe/e, BTOPOW 3aMedaTeIbHbIN Ipeies, MepBhli 3aMedaTeIbHbII
npenen

0) mepBblii 3aMeuaTeNbHbIN Npeies, MepBbIi 3aMeuaTeNbHbIN Npesied, BTOPOHl 3amMedaTebHbIi
npenen

B) BTOPOM 3aMeuaTeNIbHbIN Npefiell, IEPBbI 3aMeuaTeNIbHbII pees, epBblid 3aMeyaTeNbHbIN
npenen

I') NEepBbIM 3aMevaTeNbHbIN Mpe/ie, BTOPOM 3aMedaTeIbHbIN Ipees, BTOPOU 3ameuaTesIbHbIN
npenen

59 . IlpousBoaHas GyHKIUH Y = \/; +4x% -2 wumeer BuII. ..

1 1

a + 2X B) 4X+ —

) ok R

0) L+8x T) L +8x—-2
24/x 24/x

60. ITpousBoaHast Broporo mopsijaka GyHKiuu Y = Sin3X paBHa ...
a) 9cosx 6) 9sin3x B) 3C0SX r) -9sin3x

61. BeprukanpHolt acuMnTOTON rpaduka GyHKIUN Y = SBIISICTCS MpsIMas. . .

1
=0 X=——
a)y B) >
2
0) y=—o X=3
) Y=-3 r)
62. IIpousBoanas npousseneHus (x + 2)e* paBua ...
a) —e* - (x+1) B) €1 (e* +2x +x?)
0) e* r) e*-(x+3)

63. IlpousBonnas ¢pynkuus f(X) = Ln2x paBHa...
2 . 1
a)f() x 6)f(x):;

' 1 .
B)f()—z— y Fr(x)=2
«2
64. IlpousBoanas pynkuuu f(X) = e paBHa...
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a) f I(X) S 6) f '(X) = ex2

' 2 . 2
s T'(x)=2x-¢e" n F'(x)=2¢"
65. Toukoit nepern6da Gpynkuu y = f(X) sBisiercst Touka npu nepexojie yepe3 KOTopyro. . .
a) f' (X) MEHSIET 3HaK 0) f ”(X) MEHAET 3HaK
B) f' (X) COXpaHsIeT 3HaK r) f ”(X) COXpPaHSIET 3HAK
66. BepTukaibHON acUMIITOTOM rpaduka PyHKIUU Y = 3 — 5 SIBJISICTCS TIpsiMasl. . .
X+
5 2
a)y=— B) X=——
)Y 3 ) 3
6
0) x=—= r)y=-3
) 5 )Y

67. Touxa M(1;1) ans pynkimu y = 2X — X2 ABISETCS TOUKOA. ..
a) meperuba 0)MakcuMymMa B) MHHHUMYMa T) pa3pbiBa

68. [IponsBoHAs YaCTHOTO paBHa ...
y XL 2y 2 5
(x=2) (x-2) (x-2) X—2

69. 3aKOH JBUKEHHS MaTepHalIbHON Touky uMeeT BUA X (1) =5 + t + 3t% rae x (t) — koopauHaTta
TOYKM B MOMEHT BpeMenu t.Torna ckopocts npu t = 1 paBHa...

a)9 0) 7 B)4 1)12
70.ITpon3BoHAs BTOPOTO TOpsAKa GyHKIUKM Y = SiN 2X MMeEeT BUI. ..
a) 4cos X B) COS2X
0) 4sin 2x r) —4sin 2x
71. YroBoii ko3 HIMenHT KacaTenbHoi K rpaduky GpyHkumn Yy =X +2X—4 B Touke X, =-1
paBeH...
a)-4 0)2 B) 0 r) -3
72. IlpousBoaHas QyHKIUU Y = X2 -e* umeer BUII...
a) 2x-e* +x*-e*  6) 2x+e*  B) 2x-e* 1) 2x-e* —x"-e*
73. 3aKOH JIBIKECHHS MaTepHanbHOI Toukd umeeT BHA X (1) =4 + 10t + e’ ", e x (t) —
KOOp/IMHATa TOYKU B MOMEHT BpeMeHH t. Toraa ckopocts npu t = 7 paBHa. ..
a) 13 0) 75 B)9 1)ll
74. TlpousBoaHas pyHKIUH Y = COS(2X — 3) MeeT BHI. ..
a) y' =sin(2x-3), 06) y' =-sin(2x-3),
B) Y =2sin(2x-3), 1) Yy =-2sin(2x-3)

75. Haumensbiee 3HaueHue ¢pyHkimu f(x) = 3 3 Ha otpeske [-1;1] paBHO...
2 4
- = 0) —2 - = 0
)-3 0 B-% 0
" _ 2
76. Bropas npousBoHas y (x) byHKIAN y(x)=x"-3x-1 UMeeT BUJI. ..

ayy=1 06y=2 1By=3 1y=0
33



77. 3nayeHue GyHKIUU y= Vx B Touke 0 AX

a) /X, + AX :\/X_O+WAX+0(AX)

MO>KHO BBIYUCIIUTH TI0 (hopmyre. ..

0

6) /X, + AX z\/x_o—%AxﬁLo(Ax)
(0]
B) ~/ X, + AX :\/X70+%AX+O(AX)
X
) 4/ X, + AX = \/_ rAxﬁLo(Ax)

78. TIpon3BoIHAS CyMMEBI paBHA. ..

ayu+v o)u'v+u'v B)U + V' r)u'v+uv'
79. IlpousBoaHast MPOU3BEACHUS PaBHA. ..
ayu+v o)u'v+u'v B)U + V' r)u'v+uv'
80. IIponsBoaHast 4aCTHOTO paBHa...
u'v+uv' u'v-u'v u'v—uv’ u'v—uv’
a) ——; 0) B) r) —s;
v v v

81. Heonpenen€Huuplii UHTETpaAl j(4x - QW)jX paBeH. ..
a) 4+9/Xx+C6)2x2 —7x4x2 +¢ B)AX2 +9x +¢ r)2x? + 74x% +c

82. HeomnpenenéHuslii MHTETpal J.(E - dx paBeH..

x° 2\/_J

3 3 5 3 5 6 5
a)—— —5/Xx+Cc 0) ——-—=+4C B) —+—=+C I)———=+C
) x° )X4 2\/§+ )X2+\/;+ )X2 \/;_'_

jdx paBeH. ..

T 2

83. HeompeieéHHbIN HHTETpAI j (4(&X -
Sin = X

a) e* —tgx+c 0) 4e” + 2ctgx + CB) 4e* — r)de* +ctgx+C

2sin X
84. Heonpeien€HHbII HHTETPAT Ixi/;dx paBeH...

4
a) X4\/_+C 6) x* X+CB)T 1+Cr)

o

85. Heonpenen€nuplii UHTETpal J. c0s 3xdx paBeH...

. 1. . .
a) 3sin 3Xx+C0) gsm 3Xx+cB) SIN3X+cCr)3sin X+c¢C
86. Heonpenen€nuplii UHTETpal J. e ®dx pases...

a) -8 +c6) e™+c  B) 8™ +Cl‘)—%e_8x +C

87. Heonpenenénuelii HHTErpa I paBeH. ..

cos? 5x
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a)%thx+c 0)5tgx + ¢ B) 5tgoX +Cr)tgdXx +C

88. Heonpenen€nuplii UHTETpajl I dx paBeH...
4x +1
vax+1 vax+1

0) #JFCB) +Cr) +C

1
a)——— +¢
8v4x +1 8v4x +1 4 2

89.Heomnpenenénupiii HHTErpa J Jx In xdx paBeH...

a) %xﬁlnx—gx\/;+c6)%x xInx+c B)%\/;—\/;+C r)ﬁlnx—%x\/;+c

90. Heompenenéuublii HHTErpa J. x%In xdx paseH...

x3 X3 x3 x3
a)XIn X+c6)?In X+X+C B) ?In X+CT) ?In X—E+C

91. HeonpenenéHHbBII HHTETPAT I(].Ox" +11§/F)1X paBeH...
a) 2x° +3%/x? +¢6) 40x* +8x4/x° +¢ B)2x° +8x/x* +¢ 1)40x° + %*{/x“

2

1
92.HeomnpenenéHHbii HHTErpa I(— - —3jdx paBeH...
X X

1 2 2 1
a)Inx+—+¢c0) - x+—+cB)Inx———+cr) Ihx+=+c
) NG ) 3x2 ) 3x? ) X2

Jx

93.Heomnpenen€HHbIN HHTErPa I [% - ijdx paBeH. ..
X

1
a) 52—i+c 0) %—A+CB)—5—8\/;+C r)—is—8\/;+c
6x2 24X 6x”  /x X X
94. Heonpenen€HHbIil MHTErpa J (6X —1)dx paBeH...
a) 6 —X+cC 6) 6°+CB) X6"" +c r)6 +X+C
In 6 In 6

95.HeonpenenéHublil HHTETpa ICOS 4xdx paBeH...

. . 1.
a) 4cosX+cC 0) 4sin X+C B) 4sin 4Xx+cC 1) Zsm 4X+C
96. Heonpenen€xuublil MHTErpai Ie’sxdx paBeH...

a) e +¢6)

+C B) 3\/2X+1+Cr)i+c
X

1
VxZ +1 Jx

97. HeomnpenenéHHblit HHTETpa J- UxIn xdx paseH...
a) xxIn x+c6) %x3 X In x—%%/x“ +C B) %i/;—i/x“ r) Inx+3x*
98. Heomnpenenéuublit HHTErpa Isin X(x +1)dx paBes. ..

a)(x+1)cosx+¢ 6) Xsin X+CB) (x+1)cos X —sin X+ 1) —(x +1)cos x +sin X +¢
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99. HeonpenenéHnplii HHTErpa J. x*Vx*dx pases...

3x24/x 4x°4/x 5x*8/x* Ux?

a) +C0) + CB) +C r) +C
2 21 24 24
100.Heomnpenen€Hubiii HHTETpA I(ze + 7?/7)1x paBeH...
2)6x2 +3/x +¢ 6)12x+ 73/x + ¢ B)6X + 25\/x7 +cr) 2x® +5x3x% +¢
o 3
101.HeonpenenéHupiii HHTETpat I [ g —7cos XJdX paBeH. ..
1-x

a)3arcsin Xx—7sin Xx+C 0) %—7sin X+cB)3arcsin X+7sin X+C 1)
X

3arcsin X +7CosX+cC
102.HeomnpeaenéHuplit HHTETpa .[Sin 5xdx paBeH...

. 1
a) C0S5X+C0)sin 5X+C B)—5C0s5X+C 1) —=C0S5X +C
5
" . dx
103. HeomnpenenéHublii MHTETpAI I —— paBeH...
e

a) 7€ +¢0) —%e” +cB) -7 +cT) —%ex +C

104.Heonpenen€HHbIN MHTETpAT I paBeH. ..

sin ? 3x

a)—gct93x+c 6)§tgsx+c B)3ctg3x +C r) 3ctgx+c

105. HeonpenenéHuplii UHTErpa I dx paBeH...

3
V2X+1

3
+€06) ——+C B) ———+cCr) 3W2x+1+cC
\/_ V2x+1 Vx? +1

106.Heonpenenénnplii UHTErpan J. 3R/2x +1dx pasen...

a)3/(2x+1)* +c 6)%%/(2x+1)2 +CB) g%/(Zx +1)* +c r) R/2x+1+c

107. Heonpenen€nusplii HHTErpa jXS In xdx paBeH...

a)

5 6 6 6 6

a)X—Inx+x+c6)X—-1+c B)X—|nX—X—+C r)X—Inx+c
5 6 x 6 36 6

108. Heonpenen€HHbII HHTETpA '[ S _4 dx pasen
. ¥ Tx

5 4 5 2 1 1
a —4+C6) ————+CB) —-8J/x+cr) ——-8J/x+c
6x?  24x ) 6x’  Jx )x5 ) x®

109.Heonpenenénnplii UHTErpan J-Lll paBeH...
COosS X

36



a)l—lltgllx +c¢ 0) tglix+cse) 1ltgx+cr) lictgx+c
110. Heonipenen€uuplii UHTETpaj J‘xzﬁ/;dx paBeH. ..

a) 3JX +¢6) %x“&/?+c B) 10x3/X +cr) %x3\/§+c

111.HeonpenenéHuplii HHTETpat J‘(E - i]dx paBeH. ..
x/x
5 19 5 3 10 3 5
a)3x* +—=+Cc6) - ———=+CB) ——+——=+CT) ———+C
: Jx ) 6v/x L Jx ) % o

112. HeonpenenéHHbIH HHTETpaI J.(4 sin X — cos X)dx paseH...

a) 4C0SX+SiN X+C€0) —4C0SX—SIN X+ C B) COSX+SIN X+C 1) 4COSX—SIN X+C
113. Heonpenen€uusiii uHTErpa J.(X + 3)COS XdX paseH...

a) Xsin X+CosX+C  6) sin x+(x+3)cosx+¢  B)(X+3)sin X +cosx+c r) sin X +¢

114. HeonpenenéHHbIN HHTETpaAT I(l2x5 +10</F}ix paBEH...
a) 2x° + 7% +¢ 6) 2x* + TUX® +¢c B) 2x° + XX +c ) 12x* + Ux +¢

115. HeomnpenenéHubii HHTerpaanin 7xdx paBeH...

a)—%cos7x+c 0) COS7X+C B) 7COS7TX+Cr) SN 7X+C

. . dx
116. Heomnpenen€HubIii MHTETpAI J‘? paBeH...
e

r) —

1
a +Cc 0) — +C
)2e3x )

3e3x

117. Heonipenen€Hublii HHTETpal I paBeH. ..

sin 2 2x

a) —Etgx+c6) %ct92x+c B) —%ct92x+0r) —Ctgx+c

118. Heonpenenénuelii nHTErpal J 644X + 3dx paBeH. ..

2
a) w/4x+3 +C 0) —\/4x+ +CB) ———— ) ———+¢C
2V4Xx+ 3 3Vax+2

119. Heonpenenéuuplii HHTETpa J. X* In xdx paBen...

4 4 4 4
a) X X+C6) 3x° -l+CB) Ihx—>+c r) Xnx-24c
4 X 4 4 16

120. Heompenen€énHblii HHTETpa J. (x +1)cos- xdx pases...

a) (1+x)sin x+¢ 6) (L+X)sin X +CosX +CB) COSX +C 1) — (L4 X)cOS X +Sin X +C

121. Jlana QyHKIHs JBYX mepeMeHHbIX Z = 5X°Y — 4y°X , uacTHbIE MPOM3BOIHbIE 2—2 51 S—Z
X y

paBHBL. ..

a) 10xy—4y: 5x* —12y*x 6) 10y ; —24yx B) 10x—12y?; 10y 1) —24yx; 10x—12y?
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0z 01
122. Jlana QyHKuus JBYX nepeMeHHbIX Z = —3X Yy —7X°Y | yacTHbIE IPOU3BOIHBIE — U —

oXx oy
PaBHBI. ..
a) —30x'y —42x°; —60x°y® —210x*y 6) —16x*y? —42x°y; —6yx> —7x°;
B) —30x"y —42x>; - 6x° r) —60x°y? —210x*y; —6x°
123. Jlana byHKUHS ABYX [EPEeMEHHBIX Z = —3X"Y +8XY®, yacTHbIC IPOH3BOLHBIC Z—Z u 2—2
X y
PaBHBI. ..
a) —12x° +24y?%; 48yx 6) —36x°y; —3x* +24y°x
B) —12x°y +8y°®: —3x* +24y*x 1) —36x°Yy; 48yx
124. Jlana QyHKIHs JBYX nepeMeHHbIX Z = 8Xy* — 7X°Y , uacTHbIE IPOU3BOIHbIC 2—2 u 2—2
X y
PaBHBI. ..
a) —140x°y : 96y*x 6) 32y° —35x"; 96y°x

B) —140x%y; 8y’ —35x"y 1) 8y* —35x"y: 32y*x —7x°

125. Nana pyHKUMSA IBYX NEPEMEHHBIX Z = —12xy3 —1Ox2y , YaCTHBIE TTPOU3BOIHBIE 2—2 u S—Z
X y

paBHBEI...

a) —12y® —20xy; —36xy> —10x*> 6) —20y; —72xy

B) —36y* —20x; —72xy 1) —12y® —20xy; —20y

126. Jlana QyHKIus JBYX mepeMeHHbIX Z =5Xy—3y°X®, yacTHbIe MPOM3BO/HEIE S—Z " g—z

X y

paBHBI. ..

a) 5x—6yx*;—6x> 6) 5y —9x’*y®; 5x—6yx® B) —18xy*; —6Xx° 1) 5-18yx*; — 6X°

127. lana QyHKIUS 1BYX NEPEMEHHBIX Z = 4x3y5 - 6xyl° , YaCTHBIE IIPOU3BOIHEIE g—z u Z—Z
X y

PaBHEI. ..

a) 80x°y® —540xy®; 24xy° 6) 60x°y* —60y° ;20x>y* —60xy°

B) 12x°y°® —6y™ ; 20x°y* —60xy°® ) 24xy°; 80x°y® —540xy°

128. Nana pyHKUIMSA IBYX NEPEMEHHBIX Z = 7x° y —8x°y*®, yacTHbIE POM3BO/IHEIE S—Z 51 Z—Z
X y

PaBHBHI. ..

a) —48yx°; 7x° - 24y°x° 6) 42x° —120x*y*; —48yx°

B) 210x*y—160x%y®; —48yx° r) 42x°e —40x*y?®; 7x°® —24y°x®

129. Jlana pyHKIUS 1BYX NEPEMEHHBIX Z = —3X6y4 - 5x3y , YaCTHBIE IIPOU3BOIHEIE Z—Z u Z—Z
X y

paBHBHI. ..
a) —18x°y* —15x%y; —12y°x® —5x* 6) —90x*y* —30xy; —36y°x°
B) —72x°y® —15x*; —36y°x® r) —90x*y* —30xy; —18x°y* —15x°y
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0z 0z
130. Jlana pyHKkuus aByX nepeMennbix Z = —11x*y® — 2xy° | yacTHble MpoOM3BOAHBIE — U —

ox oy
PaBHBI. ..
a) —44x°y® - 2y°; —56x*y* —10xy*  6) —132x°y®; —290x"y® —40xy®;
B) —220x°y* —10y*; - 44x>y® —2y> 1) —220x%y* —10y*; —132x°y°®

2 2
131. Jana yHKIus ABYX HepeMeHHbIX Z = 5X°Y —4y>X | uacTHBIC NPOU3BOIHEIC % u %
PaBHBI. ..
a) 10y ; —24yx 6) —24yx;10xy—4y B) 10y; 5x* —12y’x r) 10x—12y?*; —24yx
2
132. Jlana QyHKIHs JBYX nepeMeHHbIX Z = —3X°Y° —7X°Y | uacTHbIE IIPOU3BOIHBIC # u
’z

PVl PaBHBI. ..
a) —15x*y? —42x°y; —6yx° —7x* 6) —60x%y* —210x"y; —6X°
B) —6yx° —7x°%; —30x*y—42x> 1) —60x’y® —210x*y; —30x‘y —42x°

2 2
133. Jlana QyHKIMs JBYX nepeMeHHbIX Z = —3X"Y +8Xy®, uacTHbIe Npon3BOIHBIE % u %
PaBHBI. ..
a) 48yx; —12x° +24y*  6) —12x’y+8y®; —3x"* +24y*x
B) —36xX°y; 48yx r) —36x°y;—12x% + 24y?

2 2
134. Jlana QyHKIHs JBYX mepeMeHHbIX Z = 8Xy* — 7X°Y , uacTHbIE POU3BOIHbIE % " %
paBHBI. ..
a) 32y° -36x*; 8y’ —35x'y  6) 32y*x—7x>;-140x’y
B) 32y® —35x*: 96y*x r) —140x°y ; 96y°X
2
135. Jlana pyHKIus JBYX nepeMenHbX Z = —12Xy° —10X°Y , yacTHEIE IPOM3BO/IHEIE % "
0%z
8_2 PaBHBEI...
a) — 20y ;—72xy 6) —36xy* —10x*; —72xy
B) —36y% —20x; —12y® —20xy 1) —72xy; —12y°® — 20Xy
2 2

136. Jana yHKIus ABYX mepeMeHHbIX Z = 5Xy —3y°X°® | uacTHbIe MPOM3BOIHbIE 2)(—5 U %

paBHBHI. ..
a) 5x—6yx°: —18xy*  6) —18xy*: —6x°
B) 5-18yx?; —6x> 1) 5y—9x°y?; 5-18yx?
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0%z 0%z

137. Jlana byHKuus AByX mepeMeHHbIX Z = 4X°y° —6Xy'’, uacTHbIC POU3BOIHBIC Pl u ay—z
paBHBL. . .
a) 12x%y® —6y™; 20x°y* —60xy’ 6) 60x*y*—60y°; 24xy°
B) 24xy°; 80x°y® —540xy® r) 20x°y* —60xy’; 24xy®
2 2
138. Jlana byHKuus AByX mepeMeHHbIX Z = /X"y —8X°y®, yacTHbIe IPOH3BOLHBIC % u %
paBHBL. . .
a) 42x°e —40x*y® 7x° —24y*x° 6) 7x® —24y?x°. —48yx°
B) 42x° —120x*y® .42x°e —40x"y® r) 210x*y —160x°y®. —48yx°
6,4 3 0%z 0%z

139. Tana pyHKIMS ABYX HepeMeHHbIX Z =—3X Y~ —5X’Y, 4acTHbIC POU3BOIHBIC pvel u 8y_2
PaBHBI. . .

a) —72x°y® —15x*; —36y°x° 6) —90x*y* —30xy; —36y°x°

B) —18x°y* —15x%y; —12y°x® —5x* 1) —12y®x® —5x*; —90x"y* —30xy

2

140. Jlana GyHKkuus 1ByX nepeMennbix Z = —11x*y® —2xy®, yactHbie mpou3BoIHEIE % u

2
—_— ABHBI. ..
oy? P
a) —220x°y* —10y*; —290x*y® —40xy®*  6) —220x°y* —10y*; —55x*y* —10xy*

B) —132x%y®; —290x*y® —40xy® r) —132x%y°; —44x°y°® —2y°

141. Jlana QyHKIHS JBYX mepeMeHHbIX Z = 5%y —4y°X, cMelaHHas yacTHAs IPOU3BOIHAS
0%z

Ooxoy

a) 5x* —12y*x 6) 10y B) — 24yX r) 10x —12y?

142. Jlana QyHKIHS JBYX MepeMeHHbIX Z = —3X°y* — 7X°y , cMemaHHas 4acTHas TPOM3BOJIHAS
0%z

Ooxoy

a) —30x'y —42x> 6) —16x"y? —42x°y B) —6yx> —7x° 1) —60x’y* —210x"y

143. Jlana pyHKums AByX nepeMeHHbIX Z = —3X'y +8Xxy®, cMernannas yacTHas mpoU3BOIHAS
0%z

Oxoy

a) —12x°y+8y>  6) —12x° + 24y? B) —36Xx°y r) 48yx

144. Jlana QyHKIHS JBYX mepeMeHHbIX Z = 8XYy* — 7X°Y , cMemaHHas 9acTHas [POM3BO/IHAS
0%z

Ooxoy

a) 8y* —-35x'y  6) —140x’y B) 32y® —35x* 1) 96y*x

paBHa...

paBHa...

paBHa...

paBHa...
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145. Jlana byHKuus aByx mepeMeHHbIX Z = —12Xy° —10x%y , cMelaHHas 9acTHAs TIPOU3BOIHAS
2

OXoy
a) —36xy’ —10x*> 6) —20y B) — 72Xy r) —36y° —20x

146. Jlana byHKuus AByX HepeMeHHbIX Z = 5Xy —3y?X®, cMemanHas yacTHasi POM3BOIHAS
2

oxoy
a) 5-18yx> 6) -6x°  B) —18xy* 1) 5x—6YX°

147. Jlana byHkuus aByx mepeMenusix Z = 4X°y® —6xy™, cMemranHas yacTHas POM3BOIHAS
2

oxoy
a) 80x°y® —540xy°® 6) 60x°y* —60y° B) 24xy° r) 20x%y* —60xy’

148. Jlana QyHKIHS JBYX mepeMeHHbIX Z = 7X°Y —8X°y®, cMelraHHas YacTHAs MPOM3BOIHAS
2

oxoy
a) 7x° —24y*x>  6) 210x*y -160x°y® B) 42x°> —120x*y? r) —48yx°

149. Jlana pymkuus 1yx nepemennbix Z = —3X°y* —5x%y | cMelanHas yacTHAsT IPOU3BOIHAS
2

oxoy
a) —36y°x®  6) —90x*y* —30xy B) —12y°x® —5x° r) —72x°y® —15x°

150. Jlasa QyHKIHs ABYX mepeMenHbIx Z = —11X*y° — 2Xy®, cMelanHas YacTHAsT TIPOU3BOIHAS
2

oxcy
a) —220x°y* —10y* 6) —290x"y® —40xy®> B) —132x’y° 1) —55x*y* —10xy*

paBHa...

paBHa...

paBHa...

paBHa...

paBHa...

paBHa...

3 Paznen Inddepenuuaibibie ypaBHeHUs!

dz =e “dx
151. OO6mwuii uaTerpan AuddepeHnrnaIbHOro ypaBHEeHUS cos-y MMEET BUI. ..
a) ctgy=e*+C B) =e”+C
cosy
o) tgy=—"+C r)tgy=e"+C

152. Jlano mud¢epeHmansHOe ypaBHEHHUE y +15y+2y:0. Torma cooTBeTcTByMOIIEE EMY
XapaKTEepUCTUUECKOE YPaBHEHUE UMEET BUJI. ..

a) k? +15k -2 =0 B) k? —15k —2=0

6) 1+15k +2k* =0 r) k* +15k +2=0.
i |_ 2

153. Tlopsanok nuddepeHaIb-HOro ypaBHEHUS 4y"-2y'=3x paBeH. ..

a)4 B) 3
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0) 7 r)2

1)54. Jano muddepennumansroe ypapuenne y" + 3y + 2 )3 =0, Torsa COOTBETCTBYIOIIEE EMY
XapaKTEepUCTUUECKOE YpaBHEHUE UMEET BULT ...

1) k> -3k +2=0, 2)x*+3xk-2=0, 3)2*+3+1=0, 4)x*+3+2=0

155. Jlano nuneitHoe ogHOpoaHoe muddepennuansaoe ypasaerne Y + Y — 22y = O, torna
ero o011ee peleHne UMEET BUI. ..

1) c,e®* +c,e*, 2)ce?*+c,e*, 3)ce>*+ce”, 4) ce**+ce”
156. Iuddepentmansroe ypaBHernue C0S ydx — x*dy = 0 B pesynbTaTe pasneicHus HepeMEHHBIX
CBOJIUTCS K YPAaBHEHHUIO. ..

)%= dg , 2) cosydx = x’dy,  3) coszldx:dy’ 4)d—)2(=i
X cos’y X x> cosy
157. O6uiee pemrenne quddepeHuansHoro ypasuenus Y —5Y +6Y = 0 uMeer BHAL. ..
1) y =e*(c, cos3x +c, sin 3x), 2) y =e*(c, cos2x +c, sin 2x),
3) y=ce ¥ +c,e, 4) y=ce* +c,e”

158. Jlano nuddepennmanshoe ypasuenne Y = (K +1)X? , Torna dyHxums

y = X2 sBisteTcs ero pEIIeHUEM TIPH K PABHOM. ..

11 2)0 32 43

159. Hano auddepenunanbHoe ypaBHeHUE Y’ = 4, Toraa QyHKIUA y = 2¢X SIBJISETCS €ro
pelieHueM, Ipy ¢ paBHOM. ..

2 21 33 44

160. O6muwii uaterpan quddepeHiraaIbHoro ypapaenus e’dy = ax
X
1) y=Lnx+c, 2 ey=_—21+c, 3) e’ =Lnx|+c, 4)e’=x+c
X
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JIMCT perucTpauvy u3MeHeHH i

Howmep
U3MECHEHHS

Howmepa nuctos

3aMCHCHHBIX

HOBBIX

AHHYJHPOBaHHBIX

OcHoBaHue
I BHECEHUS
H3MEHCHHI

IMonnuce

Pacimdpoka
TIOATIHCH

Jara
BHECCHUS
HM3MCHCHUS
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