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IIpeaunciioBue

1. Ha3nauenue mis NpoBepKH 3HAHUM, YMEHHM M HABBIKOB TEKYILETO U IPOMEKYTOYHOI'O
KOHTPOJISL.
2. @OH/I OLIEHOYHBIX CPEACTB TEKYILETO KOHTPOJISI U IPOMEKYTOYHOM aTTECTAllMM HA OCHOBE

paboueii mporpaMMBbl JUCHUIUTHHBI COCTABICH B COOTBETCTBUU C 00pa30BATEIBHOMN MPOrpaMMOn
no HampasneHuro noarotoBku 08.03.01, yrBepkieHHON Ha 3acelaHUM Y4eOHO-METOANYECKOTO

coBeta ®PI'AOY BO «CKD®VY» npotokost Ne_ ot «__ » 20 1.

3. PazpaboTunk Manroposa U.B., nouent kadeapst ®Oud
4, ®OC paccMOTpeH M YTBEpXKJAEH Ha 3acelaHuu Kadeapbl (U3MKH, dJIEKTPOTEXHUKU U
AIIEKTPOIHEPTETUKHI

[TpoTokor Ne. oT «_ » 20 1.

5. @®OC cornacoBaH ¢ BblMycKarouleil kadeapoil kadeapbl CcHCTEM YIpaBiICHUS WU
MH(OPMALMOHHBIX TEXHOJIOT UM

[Tporokom Ne ot «_ » 20__r.

6. [Iposenena skcneptuza @OC. UneHsl 3KCNEPTHON I'pyMIibl, MPOBOJAUBIINE BHYTPEHHIOK
AKCHEPTHU3Y:

[Ipencenarens

9KCHepTHOC 3aKJIIFOYCHUEC: OaHHBIC OLCHOYHBIC CpE€IACTBA COOTBETCTBYECT Tpe60BaHI/I$IM
(bez[epanLHoro rocyaapCTBCHHOIO 06pa30BaTeJ'IBHOFO CTaHaapTa BbICHICTO O6pa30BaHI/IH,
PCKOMCHIAYIOTCA AJIA UCITIOJIB30BAHUS B y‘IG6HOM mponecce.

« »

(moamucek)

7. Cpok nerictBust ®OC onuH ro.
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YHBIN 51 3K3aMEHY
CocraBurenb Manrtoposa U.B.
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MUHUCTEPCTBO HAYKHU U BBICIIIET'O OFPASOBAHUS POCCUNICKON ®EJIEPAIIN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YYPEX/JIEHUE BbICHIEI'O ObPA3OBAHNWA
«CEBEPO-KABKA3CKNU ®EJNEPAJIbHBIN YHUBEPCUTET»
[aturopckuit uuctuTyT (prmman) CKOY

YTBEPXKIAIO
3ag. kadenpoit GO
A.B.IlepmsikoB
« » 20T

Bomnpocsl k 3x3ameny (1 cemectp)

ba30BbIi1 ypOBEHB

3HaTh:

a0

Marpuna. OCHOBHBIE TTOHSITHS.

Buasr maTpui.

Onpenenurenu. OcHOBHBIE MOHATHS. CBOMCTBA ONPEACITUTENEH.

MuHOpHI 1 anredpanvecKue JOTMOTHEHUS.

Hewipoxxnennas wmartpuna. Ilpucoenunennas Marpuna. TpaHCIOHMpOBaHHAas
Matpuia. ObpaTHas MaTpua.

Panr matpuiiel. DeMeHTapHbBIE IPEOOPa30BAHUS MATPHII.

CucrteMbl TUHEWHBIX ypaBHEHUM. OCHOBHbBIEC MOHATHS. MaTpruyHas 3alKCh.
HeBbIpokieHHBIE CUCTEMBI TUHEUHBIX ypaBHEHH. Popmynbsl Kpamepa.

Metoa 0OpaTHON MaTPHIIBI.

. Teopema Kponekepa — Kanesnnu.

. Pemmienue cucreM MMHEWHBIX ypaBHEHUM MeToA0M ["aycca.

. Bextopsl. OcHoBHbIe noHsATHS. KosirHeapHble, KOMILIaHAPHbBIE, PABHBIE BEKTOPBI.
. CkansipHoe NMpou3BeIeHHE BEKTOPOB U €r0 CBOMCTBA.

14.
15.
16.
17.
18.
19.
20.
21.
22.

Teopema 0 CKaSIpHOM TIPOM3BEICHUH BEKTOPOB B KOOP/IMHATAX.

BekropHoe mpou3BeieHuEe BEKTOPOB, €0 CBOWCTBA, FTEOMETPUICCKUIN CMBICIT.
Teopema 0 BEKTOPHOM MPOH3BEICHIH BEKTOPOB B KOOPMHATAX.
CMenraHHOe TPOU3BEICHUE BEKTOPOB, €0 T€OMETPUUYCCKHIA CMBICI.

3amaun, MPUBOIAIINE K TIOHATHUIO TPOU3BOTHOM.

Omnpenenenre NpoU3BOIHON (QYHKIIUU B TOUKE.

I'eomeTpuyeckuii 1 MEXaHHUUECKUI CMBICIT TIPOU3BOTHOM.

OcHoBHbIE TeOpeMbl AUPPEPEHIINATHHOTO UCUUCTICHHUSL.

[Tonsitue muddepennnana GyHKINU.

YMmeTs:

CoNOR~WNE

JlenicTBHA HaL MaTpULIAMHU.

Paznoxxenue onpenenuTes 1o 3J1eMeHTaM HEKOTOPOTo psa.
AJTOPUTM BBIUMCIIEHUS] MAaTPULIBI, 0OpaTHON JaHHOM.

ANropuUTM BBIYHCIICHHS PAHTa MAaTPULIBI.

Pemenne CJIY metonom Kpamepa.

Pemenne CJIY merosom 0OpaTHOM MaTpHUIBL.

Pemenne CJIY meronom I"aycca.

JIuneliHble onepanuy HaJl BEKTOPaMU.

CnosxeHue, BBIYUTaHUE, YMHOXKEHHE, JEJIEHUE KOMIUIEKCHBIX YU CEI.



10. OcHoBHbIe ipaBmIIa AU HEPEHINPOBAHHUS.

11.  duddepeHurpoBanne HESIBHBIX U MAPAMETPUIECKU 3aaHHBIX (YHKIHH.
12. Jlorapudmmuueckoe muddepeHnupoBanue.

13.  IIpousBojaHbIE BBICIINX MOPSIKOB.

14. IIpaBuiio Jlommrans.

15.  Bospacranue u yObIBaHUE (DYHKITHIA.

16. JkerpeMyM QyHKIHH.

17.  Bemyknocts rpaduka pynkunu. Touku neperuda.

18. AcumnToThI rpaduka GyHKIHH.

19. Ilpumenenune nuddepeHnurana B NPUOIMIKEHHBIX BBIYHCICHHSIX.
20. MuddepeHnnanbl BBICIIAX MOPSIKOB.

Bnazets:

1.Cioco6bl BBIYUCIIEHUS ONPEAeIUTENel N-ro MopsiIKa.

2.Coco0bl BBIUMCIIEHUS MATPUIIbl, 00OpaTHOM TaHHOM.

3. CriocoObl BBIYUCIIEHUSI PAHTa MATPHULIBL.

4.Pemienue HeBbIpoXAeHHBIX CIIY.

5. UccnenoBanue CJIY Ha COBMECTHOCTb.

6.Pemenne npon3BoibHbIX CJIY.

7.BblYuCIIEHHE CKaJISIPHOTO, BEKTOPHOTO, CMEIIAHHOTO TMPOM3BEICHUN BEKTOPOB MO
3a/IaHHBIM KOOPJIUHATAM.

[IpoaBUHYTHIN YPOBEHD
3HaTh:

1.CBoiicTBa onepanuu TpaHCIIOHUPOBAHUS MATPHIL.

2. Teopema Jlamnaca ¢ 10Kka3aTeabCTBOM.

3.HeoOxomuMoe © JOCTATOYHOE YCIOBHE CYIIECTBOBAHMS OOpPaTHOW MaTpHIBI C
JI0Ka3aTeJIbCTBOM.

4.CgoiictBa pemieHuit ogqHopoaHoi CJIY.

5.CBoOICTBa BEKTOPOB JIMHEUHOT'O TPOCTPAHCTBA.

6.3ama4a 0 MPOBEICHUH KacaTeIbHOW K KPUBOMA.

7.11lponsBoaHast orapuPpMuIecKoi GyHKIIUHU (BBIBO).
8.1Ipon3Bo IHbIE CTENEHHBIX U MTOKA3aTEeIIbHBIX (PYHKITUH (BBIBO).
9.TeopeMbl 0 cpeTHEM C JOKA3aTEIbCTBOM.

10.®opmyna Teitnopa uis MHOTOUJICHA.

11.®opmyna Teitnopa 1ist TPOU3BOJILHON QPYHKIIUU.

YMmers:

1./lokaxure CBOMCTBA ONEPALUU TPAHCIIOHUPOBAHUS MATPHILI.

2.JlokaxxuTe, YTO paHI MaTPUIbl HE M3MEHSETCS MPHU 3JIEMEHTApHBIX MpeoOpa3oBaHUSIX
MaTpHIIbI.

3. ITyctp A — matpuna. /lokaszarte, uto onpenenutesns MaTpullsl E-A pasen 0 wm 1.

4. HaiiTi BCe KBaJpaTHbIE MATPUILIbI, YAOBIETBOPSIOUIME YCIOBUIO

a0 0

5.I1ycTs A u B kBagpaTHble MATPULBI C YMCIOBBIMHE KOS (HUIMEHTaMH Takue, uTo A% = A,
B? = B, A- B = B- A. Jlokasath, uTo onpejenuteasb det(A— B) MOXeT NPUHUMATH TOIBKO
3Hauenus 0, 1, -1. [IpuBectu mpumepsl.



6./locTtaTouHble YCIOBHUS JKCTpeMyMa (YHKIMH, BBIPAKCHHBIE Yepe3 MPOH3BOJIHBIC
BBICILIUX IOPSIKOB.

7.IIpousBoanble (HYyHKUUH, 33JaHHBIX TAPAMETPUIECKH.

8.YpaBHeHUs KacaTelbHOM NPSAMONW W HOPMAaJIbHOM IUIOCKOCTH K IPOCTPAHCTBEHHOM
KpHUBOM, 3aIaHHOM NTapaMeTPUUYECKHU.

Bnazers:

1.AnropuT™ NpHUBEICHHUS KBaIPATUIHON (HOPMBI K KAHOHUYECKOMY BUTY.
2. 3anummure mMatpuiy (AT)T

3. OnpesienuTe, ABIAETCS U PaBEHCTBO BepHBIM: (A+B)(A-B)=A2-B?
4.00m1as cxema uccie0BaHNus QyHKIUN U MOCTPOEHUs TpaduKOB.

Bomnpocsl k 3xk3ameny (2 cemectp)

ba30BbIi1 ypOBEHB
3HaTh:

[Tonsatue HeompeaenenHoro nuuTerpana. [leppoodpaszHasi.

CBoiicTBa HEONPEIETIEHHOTO UHTETpaa.

3amauu, MPUBOIAIINE K TIOHATHIO OTIPEIeTICHHOTO HHTeTpaia. IHTerpanpHas cymma.

VYcnoBus cylecTBOBaHUS ONPEICIEHHOIO HHTETpaa.

CBolicTBa ONpEIEeICHHOr0 UHTErpaa.

[TonsiTre npeaena ans GyHKUMH IBYX U O0Jiee MEPEeMEHHBIX.

HenpepriBHOCTH (yHKITHI HECKOJIBKUX ITEPEMEHHBIX.

CaoiicTBa (hyHKITUH, HETIPEPHIBHBIX B OTPAHUICHHOM 3aMKHYTOM 001acTH.

. JInddepermupyemocts 1 ostHbIN Auddeperiman GyHKIIMA HECKOJIbKUX ePEMEHHBIX.

10 [TonaTHe NBOMHOTO MHTErpaa.

11.T'eomeTpuyeckuil 1 GU3NIECKUI CMBICT ABOWHOTO MHTETpaa.

12.0OcHOBHBIE CBOMCTBA IBOMHOTO MHTETpasa.

13.IloHsiTHE TPOMHOTO UHTETPAJIA.

14 KpuBosmHelHble HHTErpaiibl | posia: OCHOBHBIE MTOHSTHSL.

15.KpuBosmHeiinbie nuTerpaisl |l poga: oCHOBHbIE TOHATHUS.

16.110BEpXHOCTHBIN UHTETPAIL.

17. 3apaum, npuBoasiue K Au(pepeHInanbHbIM ypaBHEHUSIM.

18. Tuddepennnanbuple ypaBHEHUS IEPBOTO TMOPSAKA, pa3pelieHHble OTHOCHUTEIHHO
MIPOU3BOIHOM, X TEOMETPUUYECKUNA CMBICII.

19. YpaBHeHus ¢ pa3aessitOUIMMUCS [I€PEMEHHBIMHU.

20. JIuHeHble ypaBHEHUS.

21. IloHsATHE YKCTIOBOTO pAJA.

22. Psap reoMeTpuyecKon poOrpeccuu.

23. 'apMoHMYeCKUH psL.

24. 3HaKOYepeyIOIINECS PSIIbL.

25. AOcoutoTHAs U yCIOBHAS CXOJUMOCTb.

26. CBoiicTBa aOCOJIFOTHO CXOJISIIUXCS PSIIOB.

27. BeiOopka, OCHOBHBIE XapaKTEPUCTHKH.

28. HyneBast 1 KOHKypHUpYIOIIasi, MPOCTasl U CIOXHas TUNoTe3bl. OMUOKU TEPBOTO U
BTOPOTO poja.

29. CraTHCTUYECKUN KPUTEPHUI MPOBEPKU HyNEeBOW rumore3bl. HaOmiomaemoe 3HadyeHHe

kputepus. [lapamerpuueckue u HemapaMmeTpUUeCKUEe KPUTEPUH.

©oNo O~ RE



YMmeTs:

RBPBowoo~NoO WD E

18.
19.
20.
21.

0.
1.
12.
13.
14.
15.
16.
17.

WHTerpupoBaHue 31eMeHTapHbIX APOOEH.

WuTerpupoBanue parroHaIbHBIX ()YHKITHA.

WuTerpupoBanue TpPUrOHOMETPHUECKUX (PYHKIINH.

WHTerpupoBanre HEKOTOPBIX UPPALIMOHAIBHBIX (DYHKIUH.

YacTHple IPOU3BOIHBIE MIEPBOIO MOPSAAKA U UX TE€OMETPUUECKOE HCTOJIKOBAHUE.
YacTHble IPOU3BOIHBIE BBICIIUX HOPSIKOB.

KacarenbHast 1 HOpMaib K IOBEPXHOCTH.

[IpounsBoHas 1o HanpaBiIeHUIO. I pagueHT.

JKcTpeMyM (DYHKIIMH HECKOJIBKUAX ITEPEMEHHBIX.

Haubonbiiee n HauMeHbllee 3Ha4eHUsT (PYHKIUU.

VY CIOBHBIN 3KCTPEMYM.

Meron mHo)xuTenen Jlarpanxa.

Brruncnenue ABOMHOrO MHTETpaia B I€KapTOBBIX KOOpAUHATAX.

Beruncnenue ABOMHOIO MHTErpaia B MOJSPHBIX KOOPIMHATAX.

Mertons! pemenus Y nepBoro nopsiika.

Mertonp! pemenns ypaBHEHH BTOPOTO MOPSIKA, JOMYCKAOIINX TOHUKEHUE MTOPsIIKa.
WnrerpupoBanue JI/IY BTOporo mnopsiika ¢ TOCTOSHHBIMU KOX(pOUIUEHTAMH HU
MIPaBOM YacThIO CIIEHMATIBLHOTO BUJA.

[Ipu3znak Jleitbuuna.

JlocTaTO4HBIN NpU3HAK CXOIUMOCTH 3HAKOTIEPEMEHHBIX PSAJIOB.

CX0IMMOCTB CTETIEHHBIX PSIOB.

IIpoBepka CTaTUCTUYECKUX TUIIOTES.

Bnanets:

1.Tabnuiia oCHOBHBIX HEOTIPEEIEHHBIX HHTETpalioB.HenocpencTBeHHOE HHTErPUPOBAHUE.
2.3aMeHa MepeMeHHOM B HEOTPEIeJICHHOM HHTETpasle.

3.MHTerpupoBaHue o 4acTsiM.

4.Cnioco0Obl BBIUMCIICHUSI ONPEICIIEHHOT0 HHTErpaja.

5. ®opmyna Herorona-Jleiioauma.

6. 3ameHa nepeMeHHOH B OIpe/IeJICHHOM UHTerpaie.

7. ®opMysa UHTETPUPOBAHUS 110 YACTSAM B ONPECIEHHOM HHTErpase.
8.®du3nueckue ¥ reOMeTpUYECKIe MPUIIOKEHHSI OTIPEAeIEHHOTO UHTErpasa.
9.Metonb! unterpupoBanus /1Y nepBoro nopsiika.

10.Metoap! unterpupoBanus /Y BToporo nopsaka.

11.TIpu3HaKu CXOMMOCTH YUCIOBBIX PSAIOB.

12. OcHOBHBIE XapaKTEPUCTUKH BHIOOPKHU.
[IpoaBUHYTHIN YPOBEHB
3HATh:
1. WuTerpansl, He BRIpaKaroIIMecs Yepe3 dJeMeHTapHble (QYHKIUH.
2. Juddepennnanbable ypaBHEHU B MOJTHBIX AU(depeHnnanax.
3. OnHOpo/IHBIE YpaBHEHUS.
4. [onsiTne GYHKIMOHATIBHOTO PsAA.
YMmers:
1. HecoOcTBeHHBIE HHTETPAJIBI.
2. Pemenue ypaBHEHUI BBICIIETO MOPSJIKA, TOMYCKAIOIIUX MOHWKEHHE TOPSIIKA.
3. HWurerpupoBanue HOpMajibHbIX cucTeM /Y.



4. Cucrtemsl TuHEHHBIX /1Y ¢ MOCTOSHHBIME KOA(DDUITUESHTAMH.
Bnagners:

1.UnTepnionupoBanue GyHKIUI.

2. NnTerpupoBanme HppaoHATbHBIX (PyHKIIHA.

3. [TpubnukeHHbIE METOAbI BBIYHUCIICHUS OIIPEICICHHBIX HHTETPAJIOB.
4.1IpunoxeHus IBOMHOrO UHTErpaa.

6. [IpmiiosxeHus TpOHHOrO UHTErpaa.

7. IlpnunoxeHust KpUBOJIMHEWHBIX MHTETPAJIOB.

8. [IpuinokeHus: CTENEHHBIX PSJIOB.

1. Kpurepuu onieHMBaHUSA KOMIETEHUH

OneHka «OTJIMYHO» BBICTABISETCA CTYIEHTY, €CIM TEOPETUUYECKOE COJeprKaHHe
JUCHMIUIMHBI OCBOEHO MOJIHOCTHIO, 0€3 Mpo0esnoB; MCUEepIbIBaOIIE, TOCIEI0BATENIbHO, YETKO U
JIOTUYECKH CTPOMHO H3JaraeT Marepual; CBOOOJHO CHpaBisieTcsl € 3ajJadyamMH, BOIpPOCAaMH U
JIPYTUMHU BUJAMH NMPUMEHEHHS 3HAHW, MCIOJIb3YyeT B OTBETE JOMOJHUTEIBHBIA MaTepuaa Bce
MPEAYCMOTPEHHBIE TMPOTPAMMOM 3aJlaHUS BBINIOJIHEHBI, KAue€CTBO WX BBIMOJHEHUS OIIEHEHO
YHiCIIOM 0allIoB, OJM3KUM K MaKCUMaJIbHOMY; aHAJIM3UPYET MOITYYEHHbIE PE3YIbTaThl; MPOSBISET
CaMOCTOSITEIBHOCTD MPH BHITIOJHEHUHN 3a/IaHUM.

OneHka «XOpOIO» BBICTABISIETCS CTYINEHTY, €CIIH TEOpeTHYEeCKOe COJep)KaHue
JTUCITUTIITMHBI OCBOEHO TIOJHOCTHIO, HEOOXOJMMBIE TPAKTUYECKHE KOMIIETCHIIMM B OCHOBHOM
chopMupOBaHbI, BCE MPEAYCMOTPEHHBIE TTPOTpaMMOil 00ydeHHUsT ydeOHbIE 3aJaHusl BHITIOJHEHBI,
KayeCTBO MX BBIMOJIHEHUS JOCTaTOUYHO BbICOKOe. CTyNIEeHT TBEpAO 3HAeT MarepHal, TpaMOTHO U
10 CYIIECTBY M3JIaraeT ero, He I0IMycKas CyleCTBEHHbIX HETOYHOCTEN B OTBETE HA BOIIPOC.

OueHka  «yIOBJIETBOPUTENIBHO»  BBICTABISETCS  CTYHAEHTY, €CIH  TEOPETHYECKOE
coJiep’KaHue TUCIUIUIMHBI OCBOGHO YaCTUYHO, HO MPOOEIbI HEe HOCAT CYHIECTBEHHOTO XapakTepa,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX IPOrpaMMOii 3alaHUI BHIMIOJIHEHO, HO B HUX UMEIOTCS OIIMOKH,
IIPY OTBETE HA TIOCTABJICHHBIN BONPOC CTYJEHT JIOMYCKAE€T HETOYHOCTH, HEIOCTATOYHO IPaBUIIbHBIC
(bopMyIUpOBKH, HAOIIOMAIOTCS HApYIIEHUS JIOTMYECKOM IIOCIEIOBATEIbHOCTH B  H3JI0KEHUHU
POrpaMMHOI0 MaTepuana.

OueHka «HEYJOBJIETBOPUTEIBHO» BBICTABISIETCS CTYJIEHTY, €CIIM OH HE 3HaeT
3HAYUTENBHOW YaCTH MPOrpaMMHOTO MaTepHaia, JOMYCKaeT CYIIECTBEHHBIE OIMIMOKH, HEYBEPEHHO, C
OONBIIMMHU 3aTPyJHCHUSIMU BBINOJHIET MPAKTHYeCKUe paboThl, HEOOXOIMMbIE MPAKTUYECKUE
KOMIIETEHIIMM HEe CGHOPMUPOBAHBIL, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IMPOrpaMMoN O0O0ydeHus
y4eOHBIX 33/1aHU{ HE BBIMOJIHEHO, KAUECTBO MX BBIMOJIHEHHSI OLIEHEHO YUCIOM 0ayioB, OJU3KUM K
MHUHHUMAaJIbHOMY.

2. Onucanue NIKAJbI OlEeHUBAHUSA

[IpomexyrouHas arrectansi B (Qopme dSK3aMeHa MpeIycMaTpUBaeT IMPOBEICHUE
00s3aTeNnpHOM SK3aMeHAIIMOHHOM npoueaypsl U oneHuBaerca 40 6amnamu u3 100. MunumanbHOe
KOJIMYEeCTBO 0OayioB, HeoOXoaumoe Uid JIOMycKa K JK3aMeHy, cocraBiseT 33 Oamna.
[TonoxuTenpHBIA OTBET CTYAEHTa Ha SK3aMEHE OLEHUBAETCS PEUTHHTOBBIMH OaljamMH B
muanazone ot 20 go 40 (20<S.;<40), omeHka MeHbime 20 0a/utOB  CUUTAETCA
HEY/I0BJIETBOPUTEIBHOM.

[Ikana cOOTBETCTBUS pEHTUHTOBOTO Oaiia 3K3aMeHa S5-0abHOM cucTtemMe

PeliTHHTOBBIN 02/1J1 IO AUCHMILIHHE Ornenka o 5-0aJIJILHOM cHcTEMeE
35-40 O1ianyao
28— 34 Xopouio
20 - 27 Y 1OBIIETBOPUTETBHO

3.Meroaguyeckue MaTepHaJibl, ONpeIeIsIIONMe MPOoueAYPbl OLCHUBAHUS 3HAHMI, YMEHMIA,
HABBIKOB M (WJIM) ONBITA [JeSITeILHOCTH, XapaKTepu3yLMX JTanbl ¢(opMUPOBaAHUA
8



KOMIIeTeHIUH

[Ipouenypa npoBeneHHs IK3aMeHAa OCYILECTBIsETcss B coorBercTBUU ¢ IlonokeHuem o
MPOBEJICHUH TEKYIIETO KOHTPOJISI YCIEBAEMOCTH M IMPOMEXYTOUHOW aTTECTAIMH OOYYaroluxcs IO
00pazoBaTeIbHBIM IIporpaMMam BbeIcIero oopazoBaunusi B CKDY.

B sK3aMeHanMoHHBIN OMJIET BKITIOYAIOTCA | TEOpEeTHUECKHid BONPOC M JiBA MPAKTUYECKUX
3a7aHysl.

Jnst momrotoBku 1o Ownery otBoguTbesi 40 muH. Ilpy MOATOTOBKE K OTBETY CTYACHTY
MPEIOCTABIIIETCS MIPABO TOJIB30BAHKS CITPABOYHBIMH TaOJIHIIAMH.

CocraBuTenb ManToposa 1.B.

(nmoamnuce)

« » 20 r.




OueHOYHBIH JUCT

Ne ®.1.0. crynenra [TapameTpsl cocTostHUS 00pPa30BaHHOCTH
/o [IpenmeTHO-MHDOPMAIIOHHAS COCTABIISAIOIIAS JleaTenbHOCTHO-KOMMYHUKATHBHAS LlerHoCTHO-
00pa30BaHHOCTH COCTaBJISIONIAst 00Pa30BAaHHOCTHU OpHUEHTAIIMOHHAS
COCTaBJISIIOIAs .
00pa30BaHHOCTU 5
Kontposns- OOmieyueOHbIe YMEHHS U HABBIKA YpoBeHb YMenue I'pa- YMenue Ypo- };’
HO- pa3BUTHUS paboTatb ¢ | MOT- | HCIOJB30- BEHb 2
METOIrYe- Ymenne VYmenne | YMeHue YCTHOM uHpopMa- | HOCTH BaTh aze- g
CKHI cpe3 | AQHAJIM3HpOBA | JIOKAa3bl- ACaTh peun nuen MOJTY4YEeHH KBart- E
Tb BaTb BBIBOJIbI bI€ 3HAHUA HOCTH
B camo-
MOBCEJTHEB | OIICHKH
HOW KU3HH
1
2
3
4
5
6
7
8
9
10
11
12
13
14
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MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OEPA3OBAHUS POCCUNICKON ®EJIEPAITN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHNWA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHbI YHUBEPCUTET»

[Iaturopckuit uuctutyt (Pprmman) CKOY
YTBEPKJIAIO

3ag. kadenpoit DOuD
A.B.IlepmsikoB
« » 20 1.

KomnuiekT 3a1anuii 1 BONPOCOB 10 TeMaM AU CHUIIMHBI
Paznen 1.
Ba3oBblii ypoBeHb

1. [laHb! KBaApaTHBIE MATPHUIIBI 2—O0T0 MOPSAKA
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Breraucnute ciieayronme BhIpaxKeHus:
a) A+B; 6) A-B.
2. JlaHBI MaTpPHUILIBI
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BI)I‘{I/ICHI/ITe CHeI[yIOHII/Ie ManI/I‘lHI)Ie Bpra)KeHI/ISI (eCJII/I KaKaH—HI/I6yﬂB OHepaHI/ISI HEC OHpeI[eJleHa,
OOBACHUTE, IOYEMY):

a) A+B;

0) B-D;

B) A+B-C;

r) AT+B:

0 D +F;

¢) FT+A.
3. JlaHbl KBaipaTHBIE MAaTPHILIBI 2—OT0 TOpPsIIKa
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Breraucnute ciieayronme BhIpaxKeHus:
a) A-2B;

0) 3A+2B;

B) 2A-4B.

4. JlaHbI MaTPUILIBI
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Bbeuucnute crneayromme MaTpuyHbIE BBIpaXKeHUs! (eclu Kakas—HHOy[b omepanus He OIpeneieHa,
00BsICHHUTE, TIOYEMY):

a) 2A+B;

0) 2B-D;

B) A+2B-3C;

r) 3AT+B;

1) DT +2X:;

e) 2X-D.

5. JlaHbI KBaipaTHBIE MAaTPULIBI 2— OTO MOPSAIKA
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Brruuciaure A-B, B-A u A-B-B-A.
6. JlaHbI MaTpULIBI
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Beuucnute cnemyromme MaTpUuHBIE BhIpakeHHS ( €CM Kakas—HUOyAb orepanusi He OmpenelieHa,
00BsICHHUTE, TIOYEMY):

a) A-B u B-A,;

6)D-C u C-D;

B)A'‘F u F-A;

r)D-F u F:-D;

n) F-A;

Q) FL.A,

7.1lycte 3amaHbl MaTpunbl A pa3Mepa mi X N U B pasmepa m; X n,. Kakomy yCIOBHIO JOMKHBI
yIOBJIETBOPATH YUCIIA My1,2 U Ny,2, YTOOBI ObLIIA OMpeeNeHa omnepanus cloxeHus Matpul A + B?

8.Ilycte 3amanbl MaTpunbl A pasMepa miX Ni U B pasmepa mpx N, Kakomy ycrloBUIO TOMKHBI

YIOBJIETBOPATH YHCJIa My, 2 U Ny, 2, 4T00BI OBLIO oTpeeNieHo mpoun3Benenue matpui A-B?
9. Pemnts cucremy metogoM I'aycca:

X, + X, + 2% + 3%, =1

3X — X, — X3 —2X, =—4

2%, +3X, — X3 — X, =—6

X, +2X, +3X3 — X, =—4

10. Pemuth crucTeMy C ITOMOIIBIO 00paTHONW MaTPHITH U 110 ITpaBuiy Kpamepa:
X, +2X, + X3 =15

2% + X, +3X3 =9

X; +3X, +2X; =—6

2 3 -1 -1 0 5
11. A= 4 5 2| B=|0 1 3],
-1 0 7 2 -2 4
2(A+B)-(2B-A4) ="
ITpoaBUHYTBIIT YPOBEHD
2 31 2 7 13
1. |-1 2 4| Xx=|-1 0 5| X=?
5 30 5 13 21

2. BBISCHHTD, CKOJIBKO PEIIEHUH UMEET CHCTEMA, M HAHTH 3TH PEIICHU:
3X + X, —8X3 +2%X, + % =0
2%, —2Xy —3Xg — TX, + 2% =0
X +11x, —12X; + 34X, —5%; =0

Pazgen 2
Ba3oBblii ypoBeHb
1. Haiiti TouKy, cummerpuunyro Touke M (—3,1) oTHOCHTENBHO Hayaia KOOpAWHAT.

2. Jloka3ath, uto TpeyronbHuk ¢ BepumHamu A(—1,3), B(2,-1), C(5,3) sBusiercs paBHOOCIPEHHBIM.
3. ausl 1Be mporuBomnonokHbie Bepumubl kBagpata A(—11) u C(2,6). Haiitu xoopauHaTsl ABYX

JPYTUX BEPILHH.

4. [ano oOmee ypaBHeHHe mpsaMoi 3X — 2y + 12=0. CocraBbTe ypaBHEHHE 3TOH HMPSIMOU C YIJIOBBIM
KO3((PHUIMEHTOM U YpaBHEHHE B OTpe3Kax.

5. CocraBbTe ypaBHEHHE PSIMON C YIII0BbIM K03 duirentom K = 2, mpoxosiieit yepe3 Touky M(-1;2).
6. CocraBbTe ypaBHEHHE MTPSIMOH, IPOXOAIICH Yepe3 TOUKU M1(2;1) U M2(1;—3).
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7. Nano obmiee ypaBaenue npsmoit 12x — 5y — 60 = 0. Harmucats:

1) ypaBHeHHE C yriIOBBIM KO3 UIEHTOM;

2) ypaBHCHHE B OTPE3Kax;

3) HopMalbHOE ypaBHEHUE.
8. IlpsaMas Ha IUIOCKOCTH OTCEKaeT Ha OCSAX KOOPAWHAT paBHBIC MOJOKHUTENbHBIE OTpe3ku. COCTaBUTH
ypaBHEHHUE MPSIMOH, €CIH TUIOMAlb TPEYTrOIbHUKA, 00pa30BaHHOIO MPSMOM C OCSIMH KOOPJIUHAT, paBHA 8
KB.€]I.
9. He BbIUMCIIsAsE KOOPAMHATHI BEPIIMH TPEYrONbHUKA, HAMMCATh YPABHEHHS MPSMBIX, POBEACHHBIX Yepes3
9TH BEPIIMHBI apaJljIeIbHO MPOTUBOJISKAIMM cTopoHaM. CTOPOHBI TPEYTOJIbHHUKA 3a/1aHbl YPAaBHEHUSIMH:
5%—2y+6=0; 4x-y+3=0 u x+3y-7=0.
10. CocraBuTh ypaBHEHHUE MPSIMOM, KOTOpasi MPoXoauT yepe3 Touky P(8;6) u oTcekaer oT KOOPIMHATHOTO
yIriia TPEYTroJIbHUK C IJIO0IIA bI0, paBHOM 12 KB.e.
11. CocraBuTh ypaBHEHUE MPSIMON, Mpoxozsiieii yepe3 Touky P(-2; 3) Ha OJMHAKOBBIX PACCTOSHHSIX OT
touek A(5; -1) u B(3; 7).
12. Berauciuthb paccrosinue d Mexay napamwiensHbiMu npsmbivu: 3X — 4y — 10 = 0; 6x — 8y+5=0.

IIpoaBHHYTHI YPOBEHb

1. HaifTn KOOpAMHATHI LIEHTPA TSUKECTH CHCTEMBI IBYX MaTepuanbhbix Touek M, (x, 1) u M,(x,,v,), B

KOTOPBIX COCPEAOTOUCHEI MaCChI ml n mz.

2. JlaHbl BEpIIMHBI OJHOPOJHOIO TPOBOJIOYHOIO TPEYTONbHHKA: A(-1,3), B(2, -1), C (-2, 3).
OnpeaenuTh HEHTP TsKeCTH TpeyroibHuka ABC.
3. JlaHbl BepUIMHBI OJHOPOAHON dYeThIpexyronpHO# miactunku: A(-1, 1), B(3, -1), C(2, 2), A(-2, -2).
HaiiTi KOOpAMHATEI LIEHTPA TSHKECTH ATOM MIACTUHKH.
4. Jlans! BepmuHEI TpeyronbHUKa A(2; -5), B(1; -2), C(4;7). Haiitn Touky nepecedeHus co cropoHoir AC
OWCCEKTPHCHI €r0 BHYTPEHHErO yIiia MpH BepiimHe B.
5. Hausl Bepumubl Tpeyronpuuka: A(1;-1), B(-2;1) u C(3;5). CocraButh ypaBHEHHE MEPIEHANKYIAPA,
OIYIIEHHOT'0 U3 BEPIIMHBI A Ha MEIMaHy, IPOBEICHHYIO M3 BEPIIMHEI B.
6. JIyu cBera, mpoxomsammuii uepe3 Touky Mi(3;-1), orpaskaercs or mpsmoii  2X-Yy-1=0 u mocie 3TOro
npoxomut yepe3 Touky M»(5;3). Hamucats ypaBHEHHS MAIAOIIETO H OTPAKEHHOTO JTy4ei.
7. Ctpys BOIbI, BhIOpackiBacMas (hOHTaHOM, IpUHUMaeET ¢opMy mapabosl, mapamerp koropou p =0,1 m.
OnpenenuTh BBICOTY CTPYH, €CIH W3BECTHO, YTO OHA MajaeT B OacceilH Ha paccTosHHE 2 M OT MecTa
BBIXOJA.
Paznen 3

ba3oBblii ypoBeHb

1. Beruncnurs:

. —2X+2-4x? :
LIHD 5+ x+8x° % u% X—2+ X
2. Haiitu nipezien pyHKIMA:

)

o Imetipages
3) lim SHIEE,

O lim

5) lim g r e e =T-

X—3+2x%

e

IIponBUHYTHI yPOBEHb
1.BpruncianTs:
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(5 — IL]2+|:5+IL]2 (4—-.11]3 — (2—-.11]3

I. li .20 h .
nroo (5 -n)2—(54n)?2 oy (L—n)?—(2+n)
q _ o4 _ 9 _ 3 9 _ 2 2
3. lim (3 :I'.‘-:I. (2 :I'.‘-:I. 14 lm (2 n\]., (1 +11‘]IJ_
n—oo (1 —m)* —(14+n)* n—oo (1 4+m)* — (2 —n)?
B+a)l—(2+n)? . (n+2)—(n+2)?

-
o ﬂh—.lilzl-c (2+n) —(1—n)* . ﬂlﬂli'. (n—2)% — (n+2)%

Pazgen 4.
ba3oBblii ypoBeHb
1. Hatiti mpou3BoHbIC (QYHKITHI:

1. y=2x+5x*-7x-4

2. y=+/x

3. y=—Ctg X—x
1

4. yZF

5. y=3x°

6. y=>5sin x+3cos X

7. y=5(tg x—x)
1

8. y=

Y e“+1
9. y=2°
10. y = x/x

2. BBIYHCIIATE POM3BOIHYIO (DYHKIIUH
a) Y =5"+xIn X, B Touke X, =1;

0) Y(X)ngs—%x —4x3 4+ 5, BTOUKE X, =1:
B) f(x):zx\&_% B ToukKe X =4-:
X

T) f(X)=4X3+6X+3 B TouKe X, =1.

3. CocTaBuTh ypaBHEHHE KacaTelbHOW 1 HOpMaIH K TpaduKy (HyHKIHH y B TOUKE:

l. y==x , a=1. 2. y:.’r."j te+1, a=-1
3oy=z"+z, a=1 4. y=+x-2 a=4
5 y=a*+ Ve, a=1. 6. y= Vai—9, a=-27.
2+
- Vi aq 4 .
.= . oa=10 B, y=32 Vr—-u, = 16.
e 2z’ y Ve i
o .
s - _rt—2r+2 B
9. y=x" —x—1, a=1 1. - — a=2

4. Haiitn 3navennst X, ipu KoTopbix Gynkuus f(x)=4x + g HUMEET SKCTPEMYMBI.
X

5. Haiitu 3nauenns X, npu kotopbix ¢pynkuus f(X)= 3x2 + @ MUMEET SKCTPEMYMBI.
X

6. HaiiTn MHTEpBaIIbl MOHOTOHHOTO yOBIBAHMS (QYHKIUU Y = X3 + 1,5x2 +2.

3
7. Haiiti nHTEpBaIIbl MOHOTOHHOIO yObIBaHUS (PYHKIMH Yy = X 2 X2 +3x+1-
3



3 2

8. Haiitl MHTEPBaJIbl MOHOTOHHOTO YOBIBAHMS (YHKINH y — x + X _ X-
6 4
. . . —3x%_5x-4
9. HaiiTn ypaBHeHHe HAKIIOHHO! aCHMITOTEI rpaduka GyHKIMH y — .
X+1
. . y x2 +3x—12
10. Haiitnt ypaBHCHHME HAKIOHHO# aCUMIITOTEI rpaduka QyHKmid y == “= .
X+5

11. Haiiti Bce kputnueckue Touku Gpyskumn f(X)= 2x% - 6|X +1| +5.

12. Haiiti Bce kputnueckue Touku X pynkuun f(X)= X2 — 5| X| +6.

IIpoaBHHYTHI YPOBEHb
1

1. Miccnenosats Ha HenpepsiBHOCT GyHKimi0 Y =9%* B Toukax X, =4, X, =1. Ilokasats
rpadMuecKH.
. In(x-a)
2. Beruncuts nipezien no npasuiy JTomurans  lim —
x>an(e” —e®)
3. Haitti Haubonpiiee 1 HaMMeHblIIee 3HaYeHne (PyHKITUU
y=sin* x+cos* X nal0;7].

4. IpoBecTy MOITHOE UCCIIeNOBaHHe (PYHKIIUH U TIOCTPOHUTH €€ Tpaduk
4x* In x

3 ; 0) y=——-1.
x* =1 X

5. B IIpsIMOYTONbHBIH TPEYTOIBHHK C TUIOTEHY30i 8 cM 1 yriaom 60° BricaH HpsSMOYTONbHUK,
OCHOBaHHE KOTOPOT'0 PACIIONIOKEHO Ha TUMTOTEeHY3e. KaKoBbI TOHKHBI OBITh pa3Mephl MPSMOYTOJIbHUKA,
9TOOBI €ro MJIoMmab OblTa HAHOOIBIICH?

a) y=

Pazgea 5.
ba3oBblii ypoBeHb
1.BbrauciuTs:

X2 +2 sin \/; XSdX dx
1. d 2. d ) a3 i e
Ixz—l X .[ Nl Ix2+2x+3 '[3\’/7+3x
dx dx dx
5. tgxd 6. 7. 8 ) eyt cosx
Ixarch X Isin?’x I(1+x)\/m Isinx+cosx

10. | —”2X+X dx

9. jcos X €0s 3xdx

2.BBIUHCINTh HEONpeneIeHHbIM HHTErpaL:

1. jll.r 1)e® da, 2, j arcsin x dr,

3. /-J""win..-' dr. i [lj"’ F 22+ 3)cos z dr.
5. j-.;'l[u'd.r'. 6.
T. j e cos x d.

9. j sin In r d. 10.

I
——dx.
sin® r

! 1
I° arctg T a.r.

5

r e’ dr.

o
‘—‘-..__' ‘_"--__l L"'-.-___'

IIpoaBUHYTHIN YPOBEHB
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2 2
X
1. Haiitu miowaze smmnca — +-— =1
a’> b?
2. Haiitu miomans Gpurypsl, orpaHMYeHHOM Kapauonaoun I = a(1+cose).
X

3. Haiitu mny nyru kpusoi Y = In ot Touku M, ¢ abcruccoit X, =a o rouku M, ¢

e’ -1
abcruccoi
X, =b (b>a).
4. Beraucinuth 00beM TeNa, OrPaHUYCHHOrO MTOBEPXHOCTHIO, 00pa30BaHHON BpallleHHeM BOKPYT ocu Ox
2 2 2
actpounsl X3 +Yy3 =as.
2 g2 g2
5. Boraucnuts 06beM Telna, OrpaHuYEHHOrO IIOBEPXHOCTRI0 — + b_z + C_2 =1

6. Beraucimmth mIoma s MoBEpXHOCTH, 00pa30BaHHOIM BpameHreM ayru mukmonasl X = a(t —sin t),
y = a(l—cost) Bokpyr ocu Ox.

7. Koten, umeronuit popmy mosnyiiapa pajuyca I, HarmojqHeH Bojoi. Kakyto paboty Heo0X0oauMo
3aTpaTUTh, YTOOBI BBIKAYaTh BOAY U3 KOTJIa?
V1
2 In(sin X)
8. MccenoBarh CXOMMMOCTh UHTErpaia I— dx

> VX

Paznen 6.
ba3oBblii ypoBeHb

1.HaiiTu yacTHBIC MPOU3BOAHBIC 10 BTOPOI'O MOPSIIKA BKIFOUNTEIBHO 3aJaHHbIX (DYHKIIHI:
1. z=e"Y. 2. z=zxln(z/y).

oy

3. z = sin(xy). 4.
5. z= /2% +y2 6. z=In(z*+y).
7. z=+2xy + y2. 8. z=In yzy.

9. z==xcosy+ysinz. 10. z=(1+2)%(1 +y)*.

= e cosy.

L8]

2.Haiiti npousBoaubie GyHKuu Z=2z(U,V):

ol g ol
Zr U2, u=u(z,y) uv=o(z,v).

1. z2=u?>+v%, w=zx+wy, v=zx—1.
2

2. z=In(u?+v?), u=azy, v=ux/y.

3. z T n = sin.r, U = CO8 .
i . ”.,' I I-EI'H. u J..‘ .”:' m ey

5. =z =arctg (u/v), H = rsiny, U= [ CO8 Y.
'] i ¥ ]

6. z=In{u-—v"), u=x+y, V=1,

- 3 2 : 2

1. z=u'+uv w=Inz*+y* v=arctg(y/z).
] i ¥ ¥ ]

B. z=uy, = In{x* + y°), U= a2y,
9. z=e" u=Inz, v = Iny.
10, = In{u/v), i gin (z/y), 1] -.k.-"'.r'..-".u.

3.Haiitu nponsBonHbIle PYHKIMHA, 3aJaHHBIX HESIBHO:
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1. y* ==Y, 2. y=14+y~

3 y=r+Iny. 1, z4+y=e""Y,

5. rfe®™ — yfe™ =1, 6. r—y+arctgy=10.
7. ysinr —cos(x —y) = . 8. sin(ry) —e™ — zy = (.
9, 14xy—In(e®™ 4+ e *)=0, 10.2* —2ay+y* +x+y-2=0.

IIpoaBHHYTHI YPOBEHB

1. Haiiti 061acTh cymecTBOBaHUS (PYHKIUH:

1) z=xy u 2) z=x*+¢*. [(*, @) = aresin (1 — x* — y*) + arcsin 2xy.

2.BoIpaszuts 00beM MPSMOYTOIBHOTO MapajulelienuIieia, BIHCAHHOTO B map pajanyca R, kak QyHKIuio
JBYX €ro u3MepeHuii X, y. Haiitu obnacts onpeneneHus 3Tol GyHKIUH.

3.BbipazuTs miomane S paBHOOOUHOH Tpanenun Kak (QyHKINIO Tpex BEMHUYWH: [UIMH OCHOBAHHUN X Uy U
OOKOBOI1 CTOPOHBI Z.

4. Beipa3uTh miomaas TpeyrojibHIKa Kak (YHKIHIO AJHH JBYX €0 CTOPOH MPU YCIOBHH, YTO U3BECTEH
MOJTYIEPUMETP TPEYTOIBHUKA .

Pazpnes 7.
ba3oBblii ypoBeHb
Pemmmte nuddepennmuansabie ypaBHEHUS:

1) 2x4/1— y2dx+ ydy=0
2) 4xdx —3ydy = 3x2ydy - 2xy2dy;

3) xy'—y? =0,y() =%
2) dx  dy .

X+y y-x'
5) xy’=4\/2x2 +y2 +Yy+Yy;

6) y =2y yay=1
X X

7) y' = ysin x =sin xcosx;
8) y =L =X,
X

9) y'—§y=%,y(1) =1
X~ X
10) Y’ +xy = (L+ x)e *y?;
11) 2xyy"=(y)* +1,
12) 2yy"-3(y)* =4y*,y(0) =y'(0) =1,
13) y"+9y =sin 3x + 2e*;
14) y" -4y’ +5y = (16 —2x)e ™ +X?;

4 1

15) y" — 6y’ + 9y =3e*,y(0) = —,y'(0) = —:

) y' -6y’ +9y y(0) 3y() T,

16) y" +4y =sin x,y(0) =y'(0) =1,

17) y'+4y =———;
SIn = X

n 14 4e2x ! -

18) y" -6y’ +8y = —,Y(0) =y'(0) =0;

l+e
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IIpoaBUHYTHIN YPOBEHB
1. 3BeCcTHO, 4TO CKOPOCTh OXJIAXICHHS TeIa IPOIOPUHOHAILHA PA3HOCTH MKy TeMIepaTypoi tena I

U TeMIIepaTypoil OKpy)Karomiei cpeapl 1C. HaiiTi 3aBHCHMOCTH TEMIIEpPAaTyphl Tela OT BpeMeHH i, eciu
TT (0) = T0 '

2.Haiftn xpuByro, mpoxofsiyro uepe3 Touky (2;0) ¥ o0najarolIyr0o TeM CBOMCTBOM, 4YTO OTPE30K
KacaTeIbHOM MEX/ly TOUKON KacaHUS M OCbIO OpJUHAT UMEET MOCTOSIHHYIO JJIMHY, PaBHYIO 2.

3. Tenmo Maccoit M majaeTr Moa AeMCTBUEM CHUJIBI TSKECTH U TOPMO3SILEN CHIIBI CONPOTUBIICHUS BO3IyXa,
MPOMOPLMOHANIBHOM KBaApaTy cKopocTu. HaiiTn 3akoH n3amMeHeHus ckopoctu najeHus tena, ecnu V(0)=0.

Paznean 8.
Ba3oBblii ypoBeHb
1. UccnenoBaTh psij Ha CXOTUMOCTD:

n
©  nN42 = (2n? -1 ©  3nd © 2
1lLa)y ———, > | ——— | By ———, DY ——,
nglq/n(n +1) nZ::l 3n% +1 nzz‘i(Zn—l)2 nZ::18n3 +1
©( 3n \" © 3n-1 o ( on \" © p?
1.2. a) , 0) , B) , T) —_—,
El(sn +1] nzzl 2n" El(Zn +1j r,Z::lSnS +2
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IIpoaBHHYTHI yPOBEHb

1.Beruncnuts npuOIMKeHHO MHTErpajl, B3sIB [1Ba YieHA PA3IOKEHHs IMOABIHTETrPaIbHOM (PYHKIMH B PSI.
OUEeHUTh MOrpelHOCTb.

2 1/2 112 1/2
1L [e™®dx 2 [In(l+x?)dx, 3. [sinx®dx,4. [cosx’dx, 5.
0 0 0 0
S
fe 2dx,
0
1/2

6. j In(1+ x*)dx.
0

Pazgen 9.
ba3zoBrlii ypoBeHb
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[lo maHHBIM BBIOOPKH, YAOBIETBOPAIOIEH HOPMAJIbHOMY 3aKOHY PacHpeAeicHuUs], BHIYUCITUTD:
1) BEIOOpOUYHOE cpenHee;
2) ucrtpaBieHHOE BBIOOPOYHOE CpeHee KBaIpaTHIECKOE OTKIOHEHHE;
3) moBepUTENBHBIA HHTEPBAN JJIsl MATEMaTHUYECKOI'0 OKUaHUS TIPH IOBEPUTENH-HOM BEPOSTHOCTH Y,
4) MOBEpUTEIBHBIN HHTEPBAJ JJIs CPETHEr0 KBaAPATUICCKOTrO OTKIIOHEHUS I TOTO JK€ 3HAUCHUS ).
=0.95

118.3 15524524.718.013.3 154 10.1 23.1 19.35.7 11.6 14.3 -4.5 20.3 32.3

IIpoaBHHYTHI YPOBEHB
1.Be16opouno o0cinenoBany mapTuio KApIU4a, NOCTYNHUBIIEro Ha cTpoiiky. M3 100 mpob B 12
cllydasX KHUpOUY OKasajics OpaxkoBaHHbIM. HallTu TodeuHyl0 OLEHKY J101u OpakoBaHHOIO
KAPIIHYA U Gp.
2. Jlns ompeneneHuss CpeIHETO MPOIEHTHOTO CoJepKaHWs Oelka B 3€pHaxX IIIEHHIBI ObLIO
oToOpaHo 625 3epeH, o0caeaoBaHNe KOTOPHIX MOKAa3aj0, YTO BEIOOPOYHOE cpeaHee paBHO 16,8, a
BBIOOpOYHAsT HecMmelleHHass naucrepcus 4. Yemy paBHa mpenenbHas omuOKa BBIOOPKHU?
JloBeputenbHast BeposITHOCTH ¥ = 98,8 %.
3. Cpenun ctaHmapTHBIX M3aeNuil 0qHOH (abpuku B cpenHeM 15 % OTHOCHUTCS KO BTOPOMY COPTY.
C kako¥ BEpOSTHOCTBIO MOKHO YTBEPKIaTh, UTO MPOLEHT P U3AEIUN BTOporo copra cpeau 1000
CTaHJAPTHBIX U3JeNHUM TaHHOU (pabpuku oTinuaeTcs ot 15 % He Gomnee uem Ha 2 %?
4. U3 maptuum B 5000 snextpuyeckux namin Obuto otoOpano 300 mo cxeme OecrOBTOPHOM
BbIOOpKU. CpenHsisi MpoAOJDKUTENBHOCTh TOPEHUs JlaMIl B BBIOOpKE oOKazanach paBHOM 1450
yacam, a gucnepcus 4000. Halitm noBepuTENbHBIM WHTEpPBAN Uil CPEOHETO CpPOKa TOPEHUS
namribl. JloBepurtenbHas BeposTHOCTH ¥ = 99,96 %.
5.Ipu ananmm3e TOYHOCTH (DACOBOYHOTO aBTOMara OBLIO TIPOBENEHO 12 HE3aBUCHMBIX
KOHTPOJIbHBIX B3BEHIMBAHUHM nadek kode. V3BecTHO, 4TO (hacOBOUHBIN ammapaT OTPEryIMpOBaH
0e3 cMeleHMs, TaKk 4YTO €ro omuOKa MOAYUHIETCS HOPMAJIBHOMY 3aKOHY paclpeieieHUs

2 2
N(0,0 ), HO 3HAYEHUE I1apamMeTpa O geussectHO. [1o pe3yabTaTaM KOHTPOJIbHBIX B3BEIINBAHUN

OblIa paccuuTaHa BeIOOpouHas mucnepcus S2=0.7 (r2 ). TlomyuuTh MHTEPBAIBHYIO OLICHKY IS
CpeIHero KBaJpaTUyecKOro OTKJIOHEHUS OIIHUOKY B3BEIIMBAaHUS ¢ ypoBHeM joBepus 0.95.

AHAIUTUK PBbIHKA [EHHBIX OyMar OILIEHMBAET CPEIHIOI0 OXOJHOCTh OMPECICHHOTO BHU/IA aKIUil.
6.Cnyuaiinas BelOOpKa u3 16 nHel mokasasna, 4To CpeaHssl JOXOAHOCTh MO aKIUsAM JTAHHOTO THIIa
coctaBisieT 8% ¢ BBHIOOPOYHBIM CpPEeIHUM KBaJpaTuuecKuM OTKiIoHeHueM B 4%. Ilpenmomnaras,
YTO JOXOJHOCTh aKIMH MOJYMHSAETCS HOPMAIbHOMY 3aKOHY pacipejaeneHus, onpeaenute 99% -
bIil TIOBEpUTEIBHBIA HHTEPBAJ ISl CPEAHEH TOXOIHOCTH UHTEPECYIOIIET0 aHATUTHKA BUAA aKIIH.

1. Kputepuu onieHMBaAHHUS KOMIeTeHINH

OneHka «OTJIMYHO» CTABUTCS, €CIIM CTYJIEHT BBINOJIHWI pEHICHHE 3a/a4dl B IOJHOM
o0beMe ¢ COONMI0ACHIEM HEOOXOIUMOM IMOCIEI0BAaTEeILHOCTH JICHCTBHI; B OTBETE MPABUIBHO H
aKKypaTHO BBITOJHIET BCE 3allMCH, TAONMUIbI, PUCYHKH, UYEPTEeXKHU, TpaduKd, BBIYUCICHUS;
MPABUJIBHO BBIMOJIHSIET aHAIHU3 OITHOOK.

OneHka «XOpOIL0» CTAaBUTCS, €CITU CTYACHT BBIMOJIHHUI TpeOoBaHMs K oleHke "5", HO
JOTIYILEHBI 2-3 HEeJoUEeTA.

OrneHka «yI0BIETBOPUTENHHO» CTABUTCSA, €CIIM CTYACHT BBIIIOJHUI padOTy HE MOJHOCTHIO,
HO 00bEM BBHIMIOJTHEHHON YacTH TAaKOB, YTO TO3BOJIAET TMOJYYUTH MPaBUIbHBIE PE3yAbTaThl U
BBIBOJIBI; B X0JI€ TTPOBEICHUS paOOThI OBLITH TOMYIIEHBI OIIUOKH.

OneHka «HEYTOBICTBOPUTEILHO» CTABUTCS, €CIM CTYASHT BBIMOJHUI paboTy He
MOJIHOCThIO WM OOBEM BBINIOJHEHHOW dYacTH pPabOThl HE TO3BOJSET CJeNaTh MPaBUIBHBIX
BBIBOJIOB;

2. OnucaHue HIKAJIbLI OlEeHUBAHUSA
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MaxkcumanbHO BO3MOXKHBIN 0ajul 32 BECh TEKYLUIMH KOHTPOJIb YCTAHABJIMBAECTCSI PAaBHBIM
55. Tekyiee KOHTPOIBHOE MEPOTIPHUATUE CUUTACTCS CIAHHBIM, €CITU CTYJICHT IOJIYYHII 32 HETO HE
Menee 60% OT yCTaHOBIEHHOTO JIJIsl TOT0 KOHTPOJIS MAaKCHMAIILHOTO Oaiia. PedTuHroBsIii Oai,
BBICTABIISIEMbIIl CTYJCHTY 3a TEKyllee KOHTPOJIBHOE MEPOINpPUATHE, CAAHHOE CTYACHTOM B
YCTaHOBJICHHBIE T'Pa(UKOM KOHTPOJIBHBIX MEPONPUATHI CPOKH, OMpPENeNsieTcs CIeTyIOUIM
obpa3om:

YpoBEHb BBINOJHEHHUSI KOHTPOJIBHOTO PelituHroBeiii  Gayn B % or
3aJaHHS MaKCHMMAaJIbHOTO 0ajia 32 KOHTPOJIBHOE 33JaHHE)

OTM4YHBIN 100

Xopommii 80

Y 10BIE€TBOPUTEIBHBIN 60

HeynoBneTBopHUTEIbHBIH 0

3. Meronuueckne MaTepUaJibl, ONpeAeIsIIoNIMe MPoueaypPhbl ONeHHBAHUS 3HAHUIA, YMEHHIA,
HABBIKOB W (MJIM) ONbITA AeSTEJILHOCTH, XaAPAKTePU3YIOIMX I3Tanbl (OpPMUPOBAHUS
KOMIIeTeHIUIA

[Ipemyiaraemple CTyIEHTY 3a/IaHUs TIO3BOJISIFOT MpoBepuTh KommereHimu OITK-1.

CymHocTh BHYTpeHHeH nuddepeHIai COCTOUT B OOECHEUeHHH pPa3HOYPOBHEBOCTH,
MIPEATNOaraoIias TaKyl0 OpraHu3aluio OOyueHHs, MPU KOTOPOHM CTYIEHThI, 00ydasich IO OIHOMN
IporpamMMe, UMEOT IPaBoO U BO3MOYKHOCTh YCBAaUBATh €€ Ha Pa3IMYHBIX [IAHUPYEMBIX YPOBHSX, HO HE
HIDKE YPOBHS 00s3aTeNbHbIX TpeboBanuii. Kax ol rpymme npezarats 3aaHusl, OpUEHTUPOBAHHBIE HA
Mpeien BO3MOYKHOCTEN CaMbIX CHIIBbHBIX €r0 MPEICTaBUTENEH.

OuneHoYHBIH JUCT

OuennBaeMblil KpUTEpHil Ouenka

3amanue | 3amague | 3amanue | 3amaHue | 3amaHue
1 2 3 4

O060CcHOBaHHOCTH BHIOOPA
crioco0a penieHus

[IpaBuiIBHOCTB,
KOPPEKTHOCTh U JIOTHYHOCTh
BBIYUCIICHUH U
npeoOpazoBaHMA

Bepnsiii oTBeT

CocraBureb ManTtoposa 1.B.
« » 20 T
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MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OEPA3OBAHUS POCCUNICKON ®EJIEPAITN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHNWA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHbI YHUBEPCUTET»

[Iaturopckuit uuctutyt (Pprmman) CKOY

YTBEPXKIAIO
3ag. kadenpoit POuD
A.B.IlepmskoB
«_» 20 r.

KomnuiekT 3agannii 1151 KOHTPOJILHOM PadoThI
Konrpoasnas padora (1 cemectp)
basoBblii ypoBeHb

3ananue 1.

JlaHBI BEKTOPHI 67(a1,a2,a3), l;(bl,bz,b3), 5(01,02,03), C?(dl,dz,d3) B HEKOTOPOM

6asmce. ITokasats, uto BekTops d,D,C 06pasyioT 6asnuc W HaWTH KOOPIMHATH BEKTOpPA ds
sToM Gazuce. CucteMy JIMHEHHBIX ypaBHEHUH peluTh 1o Metoay [aycca.

1. a(1;2;3), b(-13;2), ¢(7;-35), d(6:1017)
a(4;7;8), b(91;3), c(2;—41), d(1;—13;,—13)
a(8;2;3), b(4;6;:10), ¢(3—-21), d(7;4:11)
a(10;31), b(L;4;2), ©(3,9;2), d(19;30;7).
a(2;41), b(13;6), c(531), d(24;20;6)
a(7;3), b(34;2;), c(4:85) d(7;3214)
a(;—2;3), b(4;7;2), c(6;4;2), d(14:18;6)
a(1;4;3), b(6;8;5), c(31;4), d(2118;33)
a(2;7;3), b(318), c(2;—7;4), d(16:14;27).
10. a(7;2;1), b(4;35), c(34;—2), d(2;-5,—13).

© © N o 00 A~ WD

3amanue 2.
Jana matpuna A. Halitu matpuily Al obpatHyto ganHou. Crienath MPOBEPKY, BHIYHCIUB
Mpou3BeieHne A At

3 2 1 1 -2 3
1 A=2 3 1 2 A=2 3 -4
2 1 3 3 -2 -5
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4 -3 2 1 1 2
3. A=|2 5 -3 4 A=2 -1 2
5 6 -2 4 1 4
2 -1 -1 3 4 2
5 A=|3 4 -2 6 A=|2 -1 -3
3 -2 4 1 5 1
1 1 -1 1 -4 -2
7 A=|8 3 -6 8 A=3 1 1
4 1 -3 3 -5 -6
7 -5 O 1 2 4
9 A==4 0 11 10. A=|5 1 2
2 3 4 3 -1 1
3aganue 3.
Haiitu npeaensr GyHKINN, HE TTOIB3YICh TpaBuioM Jlomuras.
_2x*=3x+1 . 3x*-5x-2
1. a) Im—_—— ; 6) lim — ;
x> 3X° + X+ 4 x>2 2X°—X—6
: 2-Jx . 1-cos6x
g) Iim , e) Im——;
>4 \J6X+1-5 x=0] —COS4x
x=1
0) |im(2x‘3]
x>\ 2X+5
. 2 _2x+1 . 2x7+1 2
, a) Sx2 X+ : 6) m X+ 5x+25;
xoo 2x 4+ x—3 x5 5—-4x—x
VI+X —/9—X . sin 3x +sin 5x
B)I 2 1 r)]]m ;
X0 X +6X x>0 6x
Im(:-’>x+2j2X
N ul 3x—4
. 3—2x—x2- . 4xP+7x+3
3. y Im —— 6) Im —————;

a ’ ’
v—o 32 4+ 4x +1 -1 2x? 4+ x—1
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3x-3

lm ————;
8+ x -3

i [(4%+3 s
N el 4x -1

3x2—5x+4_

b

a)ﬁm

3
ooyt —x+1

. \/S—x—\/3+x.

) 2x2+x—4-
s 34 x —4x*
) \/7+x—x/7—x_

x—0 Sx

2
x =Tx+1
Im ——;
2 >0 3x% + x+3

o) lim \/4+x—x/4—x;

2
x>0 3x“+x

. 3xP+5x+4

oo 2xt —x+1"
. Ax*=7-3

g) Im ———;

4 x* —4x
Ilm (2X—7)4X+1
) 2Xx—3

C2xT —2x+1
x>0 3x% +4x+2
3x-3

lim ———
B o 8 x -3

a)

r)]jm

10x?

;
x>0] —cosx

2_
limZx2 9x+9;
=3 x°—=5x+6

. 3xtgx

T .0 >
x—)Osm X

. 5x—x2—4.

) 4 2 —2x—8’
. xXtox

r) lim £ 5
x>o] —cosx

2
. X" —2x+8
6) Im — ;
¥©22x" +5x+2
cos x — cos’ x

r)]jIn

x—0 4x2

9

. 3x*=2x-1
6) lm '

=1yt —4x 43

) 4x°
r) Im ———;
x>0] —cosdx

2
6-x—x"

im ————;
0 553x7 18x-3
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lim ; lim
> Y e 7y x 43 )

o) lim \/E—x. im tg®3x
I D550 10
5y — 2\
A leinw(5x+3]
x*—3x+4 . X +2x-8
10. a) x_mm; 0) £H_£12—8—X3 )
2x

6) lim : lim x*ctg*3x;
) =010+ x —v/10—x R

lim (X;ZJH
D ool x+3

3amanue 4.
Haiitu mpou3BogHbIC cleayOmuX §yHKIIHMA:

2
1.a)y=arCSin 3X—‘\/1—9X2; 6)y=(1+x j, g)x:a.cost, y:bsmt
X

_ 1+S!n 3X; 8)x = In(1+t2), y =t?
1-sin 3x

2.a)y=2"; 6)y

3.a)y=x*-e"; 6)y=Y1+In°x; g)x=1-cos2t, y=2+sin2t

2
4.a)y=+l+e"; 6)y:SIn X. e)x:%tz, y:%t3+t

COSX |
5.a)y=e” -sinx; 6)y=arctg®x; @)xz%, y:tt;l
6. )y = (x+1)arctg v/x; 5))’:%; g)x =In(cost), y=sin’t
1+/x
7.a)y =e*cos3x; 6)y=In?(x*+1); g)x:%t3+%tz+l, y:%t2+%
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8.a)y=x2I(x?+1);, 6)y=4/tg2x; e)x=e", y=t-e"

9.a)y = (Xx+1)-/x* +1; 6)y:e5‘”zx; g)x=Int, y:t+%

10.a)y =COSZX—%COS3 2X; 6)y = (x* +4)-e"2;6)x=%t2 +t, =%t3 —t

IIpoaBuHYTBIN YPOBEHb

3aganue 5.

Bamana Qynakius Y=f(X). YcraHoButb, ABAsSCTCA M JaHHAs (QYHKIHS HEMpepbIBHOW. B
ciyyae paspeiBa (GYHKIMH B HEKOTOPOM TOYKE HAWTH e€e Tpeaenbl ciieBa W CIIpaBa,
KIaccu(UIIMPOBATh XapakTep pa3pbiBa. [locTpouTh cxeMaTu4HO rpaduk QyHKIIHH.

' x+d, xe-l g B
(x)=x"+2, —l=x<l x)=qsiny, O<x=m,
Flxo)=x"+2, -1 1 f(x) 0
2x, x =1 x—2, X T
2 7. - .
x+2, x=-1, —(x+1) x<—1,
. . . , : - 12 .
flx)=1xt+1, —l<x=l, f(x)=< (x+1), —l=x<0,
—x+3, x> 1. X x =0,
3 8.
—x, x=0, —x?, x<0,
- ‘ 12 - T
fx)y=.—(x-1), 0<x<2, f(x)={ tgx, 0<x< 7
x—3, x =2 2, x>z
4
4 ( - 9. _
COS X, x=0, 2x, x <0,
. 5 ] . f(x)=1 x*+1, 0<x<lI,
flx)=x+1, 0<x<l, 3 o
X, x =1,
> 1 10. -2x, x<0,
—X, x=0,
) S =1 x,  0<x<4,
X)=+: e r=2
f(T) T t ’ 1 x>4.
x+1, Y =2
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Konrposnbnas padora (2 cemectp)

BAPUAHT 1
ba3oBbli1 ypoBeHb

5. j xarctgxdx

x2 +2 sin +/x x3dx dx
1. 2. d 3. | — 4, | ———
'[ X J. Jx ” IX2+2X+3 '[3{/7+3x

GId—)S( 7.I dx 8IL 9.jcosxcos3xdx 10. I “2+de
sin* x L+ VX% +x+1 sin X + CoS X X
X2 y2
11. Haiitu mmomans »iuiamnca —- >+ b_2 =1
a’

12. Haiitu mioriaas GUrypsl, orpaHHueHHON Kapanouaoit r = a(1+cose).
X

13. Haiiti ymmny ayru kpuBoi y = In

— ot Touku M, ¢ abcuuccoit X, =a 1o Touku M, ¢ abcruccoii
e —

x, =b (b>a).

14. Berauciauth 00BEM TeNNa, OTPaHUYEHHOTO TTOBEPXHOCTHIO, 00pa30BaHHOM BpallleHHeM BOKpyT ocu Ox
2 2 2
3 3 _73

acTpousbl X° +y° =a’.

15. Pemuts nuddepenpanbabie ypaBHEHUS

1) 2xy1-y?dx+ydy=0

2) 4xdx —3ydy = 3x?ydy — 2xy2dy;

[IpoaBUHYTHIN YPOBEHB
16. BBIUKCIUTD IUIOMIAb TOBEPXHOCTH, 00pPa30BaHHON BpallleHHeM Jyru Hukimouasl X = a(t —sin t),
y = a(l-cost) Bokpyr ocu OX.
17. Koten, umeronuii opmy nosyiiapa paanyca I, HarmoaHeH Boioi. Kakyro paboty He0O0X0auMo

3aTpaTuThb,
YyTOOBI BBIKAYaTh BOJAY U3 KoTa?

SN
18. UccnegoBarh cXOAMMOCTh HHTETpaJia IM dx
7 X
BAPUAHT 2
ba3oBblii ypoBeHb
X° — X +1 dx Vxdx
1. dx 2. [exp(v/x)dx 3. 4, 5.
=1 Joetx) Je I1+\/§

dx : - , dx
J'— G.Ism 2xcos4xadx 7.J\/1+ sin xadx 8.J‘e°°52X sin 2xdx 9.J'—
VAX? +2x+1 V1+x—x?
dx
10. I —_—
Ux+1+1
N y N 8a’ y
11. Haiiti momans Gpurypbl, OrpaHAYEHHOM JIMHUEH Y = —————— U €€ aCUMITOTOM.
(x“ +4a°)
12. Haiiti miomazs GUrypsl, orpaHHueHHOM acTponmoit X =acos’t, y=asin’t.
13. HaiiTu jutnHy ayru KpuBoii I' = 2asin ¢
14. Beruncnutb 00beM Tella BpalleHus, OrPaHUYEHHOTO MOBEPXHOCTSIMU MOJTYYEHHBIMU IPU BPAIlEHUU
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otpe3koB auHuit Y =€ %, y=0, 0< X< oo Bokpyr ocu Ox u Oy.
15. Pemuts quddepeHnnanbubie ypaBHEHUS

1) (x> —=1dy + (L—y?)dx =0;
2) JA+y?dx —ydy = x?ydy;

2
X
16. Beruncautb 00beM Tesla, OrpaHUYEHHOTO IOBEPXHOCTAMU ~ —

2 2
y _
2+—2——2—1, Z = *C.

o]
(=
(@)

[IpoaBuHYTHIN yPOBEHB
17. Kakyto paboTy He0OX0AUMO 3aTPaTUTh, YTOOBI HACKHINAThH Ky4y MeCKa KOHUYECKO# (GopMBbI ¢ pammycom I

158
BBICOTOM h, €CJTi MJIOTHOCTH Mmecka ¥ = 2.
18. UccnenoBars CX0IMMOCTH HHTETpasia I X . dx (n>0).
51+ X
BAPHUAHT 3
ba30BbIl ypOBEHB
x*dx In(1+v/x) ) dx dx
1. 2. | ———=%dx 3. |arctgx®dx 4, | ————— 5. | ——
[ oo o] e iy cve
1
cos xdx dx 2
6. | LN A feul 8 5 O I[X—szdx 10, [VxfL+28/x) dx
@A+x)(x"+x+1 cosx+1 sin © Xxcos” X x—-1

11. Haiity momazap GUrypsl, orpaHHdeHHO# kpuBoi Y = X° In X 1 oceio Ox.
12. Haiitu mioraas GuUrypsl, orpannueHHoi ynutkoi [lackams r = 2a(2+cose).
13. Jloka3aTh 4TO AJIMHA DJIJIAICA X = \/E sint, Yy =COSt paBHa IIMHE OHOW BOJHBI CHHYCOMIBI Y = COS X.
14. Beraucauts 00beM Tea, MOJTYIeHHOTO BpalieHrneM BOKpyr ocu OX MI0CKO# (GUTYyphl, OTpaHUYEHHOMN
rumepGonoit X° —y® =1 unpsamoit X =a+1 (a>0).
15. Pemute quddepeHnmanbHble ypaBHEHUS
1) x*dy + (y —5)dx = 0;
2) X’y?y' +1=y;
x> y? c
16. Berurcnuts 00beM Tela, OrpaHUYEHHOTO IOBEPXHOCTAMU  — + oF =1,z= 2 X, z=0.
[IpoaBUHYTHIN YpOBEHB
17. OmnpenenuTs cUly AaBJICHUS BOJbl HA BEPTUKAIBHYIO MJIOMIAKY, UMEIONIYI0 (hOpMY MOIyKpyTa
paauyca a, TuaMeTp KOTOPOTo HaXOJUTCS Ha MOBEPXHOCTU BOIBI.

18. MccnenoBaTth CXOAMMOCTh HHTErpaJia T d
o VX + X
BAPUAHT 4
ba3oBblil ypoBeHb
3x* +3x% +1 dx Jx dx dx
1. |—dx 2 3. | —=dx 4, | —— 5 | ——F5
I x® +1 Ix4+x2 Il_i/} I~/4+2x—x2 Isin3xcossx
d N 2 . .
6. jln(1+ x?)dx 7. I—X 8. J'In(x+ 1+ x7) 9. jsm xsin 3xdx  10. Iexsm xdx

SIN X+ COS X 1[1_’_)(2

2

2
. . . y .
11. Haiiti niomanas GuUrypsl, orpaHuueHHON runep6oioi 22 b2 =1, oceto Ox u ipsimoii Y =C (C>0).
12. Haiitn miomanp GUrypsl, orpaHuueHHon kapauouaon I = a(l-cose).

41



2 2 2
13. Onpepenuth TUHY ayru KpuBoit X3 +y3 =as.

14. Beruucauts 00beM Tella, 00pa3oBaHHOIO BpaIlCHUEM OJHO# apku HukIonasl X = a(t —sin t),
y = a(l-cost) Bokpyr ocu Ox.

15. Pemnth qudpepenHnnanbHble ypaBHEHUS

1) (x* +x)dy = (2y +1)dx;

2) (e** +5)dy + ye*dx =0;

16. Berunciauts 00beM Tesa, 00pa30BaHHOTO BPAIICHUEM DJUIUICA — y =1 Bokpyr ocu Oy.

a2 Th? T
[IpoaBUHYTHIN yPOBEHB

17. Onpenenuts CUTy AaBJIEHUS BOJBI HA BEPTUKAIBHYIO TPEYTOJBHYIO TUIOMIAKY, OCHOBAHUE KOTOPOH a

PacrosioxxeHo Ha MOBEPXHOCTH BOIbI, & BHICOTA paBHa h.

“Fsin x
18. UccnemoBarh CX0AMMOCTh HHTErpajia I > 5~ dx
0
BAPUAHT 5
ba30BbIi1 ypOBEHB
2
X“dx Xxadx dx dx
L[5 3. 4. [ 22 5 [——
Ia+ax2 I J‘q/x2+2X_1 j1+sin2x

, . . x-1 dx

6. |arcsin xdx 7. [cos® xsin* xdx 8. |e*sin xdx ———dx 10. | ——
I I I I [ox —1 ~[5+3cosx

11. Haiity momazap GpUrypsl, OrpaHHYeHHON KyOudeckoii mapaGonoit Y = X° U mpsMoit Y = 2X.

12. Haiity momaznp (GpUrypsl, OrpaHHYCHHON JTEMHHCKATOH I'° =a’Cos2¢ .

X
13. Onpenenuts UIMHY AyTH UEMHON TMHUKM Y = aCh(—) Mexay npsAMbIME X =—-a U X =a.
a

14. Bpraucinuth 00beM Tesla, 00pa30BaHHOTO BpANIEHUEM JJUIAIICA — y =1 Bokpyr ocu OX.

a2 T T
15. Pemuts quddepeHnnanbHbie ypaBHCHUS
1) yr — ex—2y .

2) X4/3+y?dx + yV1+x*dy =0;

16. Bbruuciuth 00bEM Tella, OrpaHHUEHHOr0 NoBepxHOCTaMH X + Y +2° =a®, X* +y® = ax.
[IpoaBUHYTHIN YPOBEHb
17. Onpenenuts CUITy TABICHUS BOJIbI HA BEPTUKATIBHYIO TPEYrOJIbHYIO IUIOMIAIKY C BBICOTOH N,
OCHOBaHUE KOTOPOH @ MapaJlJIEIbHO IIOBEPXHOCTH BOJIbI, @ IPOTUBOIIOJIOKHAS BEPILIMHA HAXOAUTCS Ha
IIOBEPXHOCTHU BOJBI.

rep(=x) 4
X

18. HccnegoBaTh CXOOUMOCTh HHTCrpajia J.
1

BAPUAHT 6
ba3oBeiil ypoeHb
X+3 dx e*+1
1. Ixarctxdx 2. I4d 3. Ix»\/a—xdx 4._[ 5. .[ dx
X+/3x% —2x -1 e -1
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6.]5151;5—2dx 7.]-——1Pi7;— 8 [ dx 9.jlﬁi§§i-dx 10, j
X 1+3cos” x 3sin X+ 4cos X X x* -1
11. BBIUMCIUTH ILIOIIA/b, OTPAHMYEHHYI0 THHIAMI: Y~ =X, y =8, x=0.
12. HaiitTi niomaas Gurypsl, orpaHUu4eHHON I = aCc0S2¢.
_t(t*-3) 3
3

14. Berunciuts 06beM Tena, 06pa30BaHHOIO BPALCHHEM DUIyphl, OFPAHHUEHHOM MuHusIME X — Y = a%,

13. OnpenenuTs JIMHY JyTH KPUBOH MEXLy TOUKAMHU Iepeceuerus ¢ ochio Ox: X =12,

x=a’, x=—2a Bokpyr ocu OX.
15. Pemuts quddepennmanbHble ypaBHEHUS:

1) X+xy =—(y +xy)y’,
2 2

2) X+/6+yZdx + y/5+x*dy = 0;
16. Bbuucnuth 00beM Tella, OrpaHHYCHHOTO SJUTMITHYSCKUM MapaboJIonioM Z = o + y7 U IJIOCKOCTHIO

z=1.
[IpoaBUHYTHIN YPOBEHB
17. B munuHIpe o1 BpalieHueM HaX0UTCsl BO3IyX o0ObeMa V0 O/ TaBJIICHUEM P0 . Onpenennts paboTy

U30TEPMHUYECKOTO C:KATHS BO3yXa 10 o0bema V, .

18. MccnegoBath cXOAMMOCTh HHTETpaJia j

ovV1+x®
BAPUAHT 7
ba30BbIil ypOBEHb

x*dx arcsin x dx e*dx
1. 3. 4. [ 5. [exp(—/x)dx 6.
Ix +2 2 iy 1+ x j(x—l)\/xz ~2x Jex -1 I

1
[[-X|ax 7. [Vi-sinxax B [LEO%X gy g [N 0. [~ %
2—X sin ® x X+ X5 +2X+2 3+ COS X

11. BBIYHCIIHTH IUIOIIAb, OTPAHHYCHHYIO IHHISIMUA Y = X° +4X, Y = X+ 4.

12. Haiitu miomans GUrypsl, OrpaHuueHHOM KpuBoi I' = asin 3¢p.
6 4
. t
13. Onpenenuthb AJIMHY OyTU KPUBOH X = ry y=2- vy MEX/1y TOUKaMU MepecedyeHus ¢ OCSIMU KOOPIUHAT

(t, =0, t, =8%).

. X
14. Beruucauth 00beM Teia, 00pa30BaHHOTO BpalIeHUEM (GUIYPbI, OTPAHUYEHHOM TMHUsAMHU Y = ach—,
a

X=-a, Xx=4a, Y =0 Bokpyr ocu Ox.
15. Petunth auddepeHnnanbHble ypaBHEHHS:

1) tgx sin % ydx +cos® x - ctgydy = 0;
2 2 2 2

1-x2
2) y" +1=0;
)yyw/l_yz
y Xy 2

16. Beruncnutb 00beM Tella, OTpaHUYEHHOTO MapaboIouaIoM 27 = ) + 9 1 KOHYCOM ) +—=z

9

IIpoaBUHYTHIN YPOBEHD
17. Beruncautb paboTy, KOTOPYIO HEOOXOMMO 3aTPaTUTh Ha BEIKAUMBAHUE BOJBI MX MOJIyLIApa C panycomM
R.
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© xdx
18. UccnegoBaTh CXOAMMOCTh HHTETpaIa j

0 \/1+ X4

BAPUAHT 8
ba3oBblil ypoBeHb
1-cosx (x—3)dx dx dx
1. |=————dx 2. |x(artgx)’dx 3. [=—LX— 4 |——— 5. | —
J o I fmer o e
1
6. [ 7 j(l__szﬁ B[P 9 [tgxk 10 [—X
1+x 1+x) X (sin x +cos x) 5+4cosx

11. BEIUHCIUTH TIIOMIA/Ib, OTPAHMYCHHYIO THHIAMU Y~ = 2pX, X = h.

12. Haiiti momaas Gurypsl, orpaHHuEHHON KpUBOM I = & COS30.

13. Onpenenuth TUHY OyTH KpuBoii I = a(1-cos3¢).

14. Beruuciauts 00BeM Tena, 00pa30BaHHOTO BPAIICHHEM IUIOCKON (DUTYpBI, OTPAaHMYCHHOW TIETIICH KPUBOM
X =2t—t?, y=4t—t> Bokpyr ocu Ox.

15. Pemute nuddepennnanbabie ypaBHEHHUS:

1) 2xy'+y? =1,

2) y(4+e*)dy—e*dx =0;

16. BBI4HCIHTS 06BEM T, OPaHHYEHHOTO TOBEpXHOCTIME X° +2° =a’ u y> +2° =a’.

[IpoaBUHYTHIN YPOBEHB
17. Inactunka, umeromiast popmy suuturica ¢ ocsimu 2a u 2b (a > b), namonoBuny nmorpyxena

BEPTUKAIBHO B BOAY, TaK YTO MaJjasl IJIOCKOCTD JIEKUT Ha MMOBEPXHOCTH BOJbI. Briuncnuth gaBienue Ha
IUIACTUHKY (TJIOTHOCTBIO BOJIBI P )

2
18. UccnegoBarh cXOAMMOCTh HHTETpaJia I dx 5
0 (X _1)
BAPUAHT 9
ba3oBbIil ypOBEHb
1+sin X . (3x —1)dx . dx
1. ——dx 2. [(arcsin x)’dx 3. [ 40 [e¥sin? xdx 5 [—— ®.
J.l—smx j ’[\/x2+2x+2 I '[x\/x2+a2
dx dx dx dx
7. | ———— 8. 9.
J’(x2+1)(x2+x) IX(\/;JFQ/F) Isinsx jaZSin2X+bZCOSZX

dx
I5—4sin X +3C0S X

11. HaiiTy miomazs, orpaHuueHHyro uHAaME Y- = 2X+4, X =0.

12. HaiiTi niomaas GUrypsl, orpaHMueHHON KpuBOH I = 3 + 2c0s¢.

13. OnpenenuTs AMHY Iyru KpuBoi Y = In X oT Toukm (\/é; In \/§) JI0 TOYKH (\/5 7In \/g).

14. Beruncautb 00beM Tella, OTpaHUYEHHOTO MTOBEPXHOCTHIO, 00pPa30BaHHOM BpallleHuEeM KpUBO
1
1+ X7

15. Pemuts quddepeHnnanbubie ypaBHEHUS:
1) ax + dy =0,
Vx oy

y

BOKpYT €€ aCUMIITOTHI.
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2) 2xdx —2ydy = x*ydy — 2xy dx;
16. Beruncnutb 00beM Tella, OTPAaHUYSHHOTO MTOBEPXHOCTHIO, MOJIYYSCHHOH MPH BPAIlEHUN OTPE3KOB JIMHUMA
y =2x—x’, y =0 Bokpyr ocu Ox u ocu Oy.
[IpoaBuHYTHII yPOBEHb
17. Onpenennts paboTy, KOTOPYIO HAJO 3aTPATUTh, YTOOBI DJEKTPUYECKUH 3apsa e, =1 NpuOIu3HTh K
3apsy €, M3 OECKOHEUHOCTH Ha PACCTOSHUE, PABHOE €IMHUIIE.

b
dx
18. UccnenoBaTh CXOAMMOCTh HHTETpaJIa J —
—a

a
BAPUAHT 10
ba30BbIi1 ypOBEHB

xdx dx e>*dx
1. |Vx®+a%dx 2 4, | —— 5. |(In x)*dx 6.
'[ J.S'n X I(x+1)\/x2+2x+2 '[ezx—l J
(x* +Ddx x*dx dx dx dx
e 8. | ———+— 0. 10.
Ix(x2+x+1)2 j,/x 1.1 Isin“xcos“x Iacosx+bsinx J.tgsx

11. BEIUHCIUTS MIIOMIA (b, OTPAHHYEHHYIO THHAAMH Y = 3—2X— X%, y =0.

12. Haittu miomaas GUrypbl, OrpaHUuEeHHOM KPUBO# ' = asin2e.

13. OnpenenuTs AuHy 1yru KpuBoi I' = a(l+ cos @)

14. BpIuucauTh 00beM Tella, OTapaHUYCHHOTO TIOBEPXHOCTSIMH, MTOJYYCHHBIMH [IPU BPAICHUN JINHUN
x=a(t-sint), y=a(l-cost)sokpyr ocu Oy (0<t <2r).

15. Pemuth nuddepenninanbabie ypaBHCHHUS:

yl
1
)Y'= X+1'

2) (e* +2)dy —y*e*dx =0;
16. BBIUHCINTS 06BEM Tel, OrPAHMYCHHBIX 1apaGoIouaoM Z = X* +2Y° U 3IUTHIICOHIOM
x* +2y? +1° =6.
[IpoaBUHYTHIN YPOBEHB
17. Onpenenutsb AaBlieHUE BOJbI HA BEPTUKAIbHBIN apaboInYecKuil cerMEHT, OCHOBaHHE KOTOPOTO PaBHO

4m
Y PACIIOJIOKECHO Ha MIOBEPXHOCTH BOJIbI, @ BEPIITMHA HAXOUTCS HA TIIyOHUHE 4M.

T dx
2 3\/ X3 -1
1. Kputepuu onieHMBAHHUS KOMIeTeHIHH

OneHka «OTIWYHO» CTABUTCS, €CITU CTYIEHT BBIIOJHUI paboOTy B IMOJIHOM OObeMe C
coOnroieHreM HeoOXO0IMMOM MOCNIe0BAaTeNFHOCTH AEHCTBUN; B OTBETE MPABUIBHO U aKKypaTHO
BBITIOJIHSET BCE 3allMCH, TAONMUIBI, PUCYHKH, YEepTEXH, TpaduKH, BBIYUCICHUS, MPABHIHLHO
BBIIIOJIHSET aHAJIN3 OIINOOK.

OneHka «XOpOII0» CTAaBUTCS, €CITU CTYACHT BBIMOJIHHUI TpeOoBaHMs K oleHke "5", HO
JOMYIIEHBI 2-3 HeAoYeTa.

OrneHka «yI0BIETBOPUTENHHO» CTABUTCS, €CIIU CTYACHT BBIIIOJHUI padOTy HE MOJHOCTHIO,
HO 00BbEM BBHITIOJTHEHHONW YacTH TAaKOB, YTO TO3BOJISET TOJIYYHTHh IMPaBUIbHBIC PE3YNbTAThl U
BBIBOJIBI; B X0JI€ TTPOBEICHUS paOOThI OBLITH TOMYIIEHBI OIIHUOKH.

OneHka «HEYTOBICTBOPUTEILHO» CTABUTCS, €CIM CTYASHT BBIMOJHUI paboTy He

MOJIHOCThIO WJIM OOBEM BBINIOJHEHHOW dYacTH pabOThl HE TO3BOJSET CJeNaTh MPaBUIBLHBIX
BBIBOJIOB;

18. MccnenoBath CXOAMMOCTh HHTETpaJia
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2. OnucaHue HIKAJIbI OLleHUBAHUS
MaxkcumanbHO BO3MOXKHBIN 0ajul 32 BECh TEKYLUIMH KOHTPOJIb YCTAHABJIMBAETCSI PAaBHBIM
55. Tekyiee KOHTPOIBHOE MEPOTIPHUATUE CUUTACTCS CIAHHBIM, €CITU CTYJICHT MOJIYYHII 32 HETO HE
MeHee 60% OT yCTaHOBICHHOTO JIJISl TOTO KOHTPOJIS MAKCHMAJILHOTO Oayiia. PeTrHroBbeId Oain,
BBICTABIISIEMBI CTYJICHTY 3a TEKyIlee KOHTPOJIBHOE MEPONpPHUATHE, CAAHHOE CTYACHTOM B
YCTAHOBJIEHHBIE TPa(QUKOM KOHTPOJIBHBIX MEPOIPHIATUN CPOKH, OIPENENSIETCS CIEeIYIOIUM
obpa3zom:

YpoBEHb BBINOJHEHHUSI KOHTPOJIBHOTO PelituHroBeiii  Gayn B % or
3a/IaHUsI MaKCHMaJIbHOTO 0aJijia 32 KOHTPOJIBHOE 3a/1aHuE)

OTINYHBINH 100

Xopommid 80

Y 10BIETBOPUTEINBHBIN 60

HeynoBneTBopHUTEIbHBIH 0

3. Meroauueckue MarepHuasbl, ONpeIeIsIonue Mpoueaypbl OlleHUBAHUS 3HAHUIA, YMEHU,
HABBIKOB M (MJIM) ONbITA [EATEJbHOCTH, XAPAKTEPHM3YIOUIMX 3Tanbl (POPMUPOBAHUS
KOMIIeTeHIU

[Ipeanaraemple CTyAeHTy 3ajaHus NO3BOJLIOT mpoBeputh KomnereHiuio OIIK-1. Ilpu
MOJITOTOBKE  CTY/IEHTY IIPEIOCTAaBIISACTCA IPABO IOJB30BAHUS KAJIBKYISATOPOM, CHPABOYHBIMH
TaOJIUIIAMH.

B mpouecce BbINOMHEHHS KOHTPOJBHON pabOTHI CTYIEHT [OJDKEH MOKa3aTh 3HAHUS
MPOTPaMMHOTO MaTepHuayia, YMEHHE aHaJUu3UpOBaTh, 0000IaTh M3y4YeHHBINM Matepuai. Pabota
JNOJKHA  OBITh  JIOTUYHOW, apryMEHTUPOBAaHHOW W BKIIOYaTh HpPU  HEOOXOAMMOCTH
JOTIOJIHUTENBHBIN MaTeprall.

OuneHoYHbIiH JIuCT

OuennBaeMblid KpUTEpHin Ouenka

Samanue 1 | 3aganue 2 | 3aganue 3 | 3aganue 4

O060CcHOBaHHOCTH BBIOOPA CIIOCO0A perIeHUs

[IpaBUNBbHOCTB, KOPPEKTHOCTH U JIOTUYHOCTD
BBIYUCIICHUH U MPpeoOpa3oBaHui

BepHnslii oTBET

CocraBureb N.B.ManTopoBa
(moamnuce)

« » 20 1.
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