MUHHCTEPCTBO HAYKU U BBICIIIEI'O OBPA3OBAHUSA POCCUCKOM ®EIEPAIIUN
®enepasnbHOE TOCY1APCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YIPEKICHUE BBICIIEr0 00pa3oBaHus
«CEBEPO-KABKA3CKUHN ®EJNEPAJIbHBIM YHUBEPCUTET»

WNuctutyT cepBuca, Typusma u nuzaiiHa (punmmnan) CKOVY B r. [Iaturopcke

YTBEPKIAIO

3ag. kadenpoit GDOuD
A.B.IlepmsikoB

« » 201 .

®OH/ OHIEHOYHbLIX CPEJICTB

JJI IPOBEACHU S TCKYH_[eﬁ )51 HpOMC)KYTO‘{HOﬁ aTrTeCTallun

ITo mucuuruimHe MATEMATHUKA
Hamnpasienue noaroroBkn 08.03.01 CTpourtenbcTBO
HamnpaBnenHocTs CTpouTensCTBO 34aHUIM U COOPYKEHUI
(mpouitn)

KBamndukanus BEITyCKHAKA bakanasp

®dopma o0ydeHus ouHas

I'ox Havayia o0y4YeHUS 2020

O6bem 3ansatuii: MToro 270 u. 10 3.e.

B TOoM uncie aynuTopHbIX 76,5 4.

N3 Hux:

Jlexnuit 25,5 4.

[IpakTnueckux 3aHsITUI 24 y,

JlaGopaTopHBIX paboT 27 u.
CamMocTosATenpHON padoTh 126 u.

Dk3ameH 1,2 cemecTphl 67,5

KontponbHas padota 1,2 cemecTpbl

Jlara pa3paOoTku: «__» 2020 r.




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 HampasineHuro moarotoBku 08.03.01, yrBepkieHHON Ha 3acelaHUM Y4eOHO-METOANYECKOTO

coBeta ®PI'AOY BO «CKD®VY» npotokost Ne_ ot «__ » 2020 T.

3. PazpaboTunk Manroposa U.B., nouent kadeapsr ®Oud
4, ®OC paccMOTpeH M YTBEpXkJAEH Ha 3acelaHuu Kadeapbl (U3MKH, 3JIEKTPOTEXHUKH H
AIIEKTPOIHEPTETUKHI

ITportokosr Ne. oT «_ » 2020 T.

5. @®OC cornacoBaH ¢ BblMycKarouleil kadeapoil kadeapbl CcHCTEM YIpaBiICHUS WU
WHGOPMAITMOHHBIX TEXHOJIOT M

ITpotoxosr Ne. oT «_ » 2020 .

6. [Iposenena skcneptuza @OC. UneHbl SKCHEPTHOM TPYIIIbI, TPOBOAUBIINE BHYTPEHHIOKO
AKCHEPTHU3Y:

[Ipencenarens

9KCHepTHOC 3aKIIFOYCHUEC: JAaHHBIC OLCHOYHBIC CpPE€IACTBA COOTBCTCTBYET Tpe60BaHI/IﬂM
(beﬂepanLHoro rocyaapCTBCHHOIO 06pa3OBaTeanoro CTaHaapTa BbICHICTO O6p330BaHI/IH,

PCKOMCHIAYIOTCA AJIA UCITIOJIB30BAHUS B y‘IG6HOM mponecce.
« »

(moamucek)

7. Cpok nericteust ®OC onuH ro.



ITo mucuunaune

HanpaBneHHe IIOATOTOBKHU

MATEMATHKA

08.03.01 CTpouTtesibcTBO

HamnpasnenHocts CTpouTenbCTBO 3/1aHUI U COOPYKEHUM
(mpodunb)
KBanu¢ukamys BeIyckHUKa —bakanaBp
dopma oOydeHus OuHas
I'ox Havana oOyueHus 2020
Kon Mognynsb, pa3gen, Tun Bun KomMmnonent KonnuectBo
OLICHUBAEMO Tema KOHTPOJIS KOHTpO | (oHza 3afaHlii ISl KaXJI0ro
171 (B COOTBETCTBUH C JIsL OLICHOYHBbIX YPOBHA, IIT.
komriereHi | [Iporpammoin) CpEICTB bazoBel | IIpoaBuHYTHI
nu (wm eé 171 51
Y4acTH)
OIIK-1 Temnr 1-26 TEKYILHU muceMe | Komiuiexkr 110 47
HHBII 3aJaHUN U
BOIIPOCOB T10
paszznenam
JIACIIUTITUHBI
OIIK-1 Temsr 1-26 TEKYILHUi nuceMe | KoMruriekr 230 30
HHBIN 3aJaHI TS
KOHTPOJIbHOU
paboTHI
OIlK-1 Temsr 1-26 MpoMexyTo | ycTHol | Bompocel K 111 39
YHBIN 51 3K3aMEHY
CocraBurenb Manrtoposa U.B.
« » 2020 r.




MUHHCTEPCTBO HAYKU 1 BBICIIIET'O OBPA30BAHM S POCCUNMCKON ®EJIEPAITAN
denepanbHOe roCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXkK AEHHUE BBICILIET0 00pa30BaHUs

«CEBEPO-KABKA3CKUI1 ®EJEPAJIbHbIA YHUBEPCUTET

WuctutyT cepBuca, Typusma u nuszaitna (umman) CKOVY B r. [Iaruropcke

YTBEPXKIAIO
3ag. kadenpoit PDOuD
A.B.IlepmsikoB
« » 2020 r.

Bomnpocsl k 3x3ameny (1 cemectp)

ba30BbI ypOBEHB

3HaTh:

Martpuia. OCHOBHBIE TOHSATHSL.

Buaer maTpu.

Onpenenurenu. OcHOBHBIE MOHATHS. CBOMCTBA ONPEAECITUTENEH.

MuHopb! 1 anredpanyeckue T0NOJTHEHHS.

HeBwipoxxnennas wmartpuna. IlpucoenunenHas Marpuna. TpaHCIOHMpPOBaHHAas
Matpuia. ObpaTHas MaTpula.

Panr matpuiel. DnemMeHTapHbIe TPeoOpa30BaHUs MATPHIL.

Cucremsl TUHENHBIX ypaBHEHU. OCHOBHBIE MOHATHS. MaTpuyHas 3aIuch.
HeBbIpoxieHHBIE CUCTEMBI TUHEUHBIX ypaBHEeHH. Dopmynbel Kpamepa.

Metoa 0OpaTHON MaTPHIIBI.

. Teopema Kponekepa — Kanesnmnu.

. Pemmienue cucteM TMHEWHBIX ypaBHEHUM MeToA0M ["aycca.

. Bextopsl. OcHoBHbIe noHATHS. KosuTrHeapHble, KOMIIaHApPHbIE, PABHBIE BEKTOPBI.
. CkanipHO€ MPOU3BEICHUE BEKTOPOB U €TI0 CBOMCTBA.

. Teopema o ckaJsipHOM IPOU3BEICHIUHN BEKTOPOB B KOOPAUHATAX.

. BekropHoe mpousBeneHne BEKTOPOB, €ro CBOWCTBA, TEOMETPUUYECKUI CMBICI.

. Teopema 0 BEKTOPHOM IPOU3BEICHINHN BEKTOPOB B KOOPAWHATAX.

. CMmelmaHHO€ MpOU3BeIeHNE BEKTOPOB, €r0 T€OMETPHUUECKUNA CMBICIL.

. 3a1aun, MPUBOAAIIME K TIOHATHUIO TPOU3BOTHOM.

. Onpenenenre Mpou3BOIHON (PYHKIIUU B TOUKE.

. 'eoMeTpuueckuil 1 MEXaHUYECKHUI CMBICI TPOU3BOTHOM.

21.
22.

OcHoBHbIE TeOpeMbl AUPPEPEHITINATHHOTO UCUUCTICHHUS.
[Tonstue muddepennnana GyHKINU.

YMmers:

CoNoR~WNE

10

11.

[elicTBusa Hag MaTpULAMH.

Pasnoxxenue onpenenuTes 1o 3J1eMeHTaM HEKOTOPOTO psija.

AJTOPUTM BBIUMCIIEHUS] MAaTPULIBI, 0OpaTHON JaHHOM.

ANropuTM BBIYHUCIIEHUS PaHTa MAaTPUILIBL.

Pemenue CJIY metonom Kpamepa.

Pemenne CJIY meronom 0O6paTHOM MaTpUIbL.

Pemenne CJIY metonom ["aycca.

JIuHeliHble onepanuy HaJl BEKTOPaMU.

CnosxeHue, BBIYUUTaHUE, YMHOKEHHE, AEIEHUE KOMIUIEKCHBIX YHCEI.
OcHoBHBI€ TpaBuiIa JU(PepeHInpOBaHUSL.

JuddepenninpoBanne HEIBHBIX U NTapaMETPUUECKU 3aaHHBIX (YHKIHH.



12. Jlorapudmmuueckoe muddepeHnupoBanue.

13.  IIpousBojaHbIE BBICIINX MOPSAKOB.
14. IIpaBuiio Jlommrans.
15.  Bospacranue u yObIBaHUE (DYHKITHIA.

16. DkerpeMyM (QyHKIHH.

17.  Bemykinocts rpaduka pynkunu. Touku neperuda.

18. AcumnToThl rpaduka GyHKIIUH.

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

Bnazers:

1.Cioco6b! BBIYUCIIEHUS ONPEAeTUTENel N-ro MopsiIKa.

2.Coco0bl BBIUMCIIEHNS MaTPUILIbI, 00paTHOW JaHHOU.

3. CniocoObl BBIYUCIIEHUSI PAHTa MATPHULIBL.

4.Pemenue HeBbIpOXKACHHBIX CJIY.

5. Uccnenoanue CJIY Ha COBMECTHOCTb.

6.Pemenne npon3BosbHbIX CJIY.

7.BblYUCIIEHHE CKaJISIPHOTO, BEKTOPHOTO, CMEIIAHHOTO TMPOM3BEICHUN BEKTOPOB IO
3a/IaHHBIM KOOPJIUHATAM.

[IpoaBUHYTEIN ypPOBEHB
3HaTh:

1.CBoiicTBa onepanuu TpaHCIIOHUPOBAHUS MATPHIL.

2. Teopema Jlamaca ¢ 10Kka3aTeibCTBOM.

3.HeoOxomuMoe © JOCTATOYHOE YCIOBHE CYIIECTBOBAHMS OOpPaTHOW MaTpHIBI C
JI0Ka3aTeIbCTBOM.

4.CgoiictBa pemieHuit ogqHopoaHoi CJIY.

5.CBoICTBa BEKTOPOB JIMHEHHOI'O MPOCTPAHCTBA.

6.3ama4a 0 MPOBEICHUH KacaTeIbHOW K KPUBOM.

7.I1lponsBoaHas torapuMudeckoit GyHKIINHU (BBIBO).
8.1Ipon3Bo IHbIE CTENEHHBIX U TTOKA3aTEIIbHBIX (PYHKITUH (BBIBO).
9.TeopeMbl 0 cpeTHEM C JOKA3aTEIbCTBOM.

10.®opmyna Teinopa yisi MHOTOYJICHA.

11.®opmyna Teitnopa i NpoU3BOIBHON (PYyHKITNY.

YMmers:

1.Jlokaxxute CBOMCTBA ONEpALM TPAHCIIOHUPOBAHUS MaTPHII.

2.JlokaxxuTe, YTO paHI MaTPUIbl HE M3MEHSIETCS MPHU 3JIEMEHTApHBIX MpeoOpa3oBaHUSIX
MaTpHIIbI.

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

4. Haiitn

L

5.I1ycTs A u B kBagpaTHble MATPUIIBI C YUCIOBBLIMH KOS (HUIIMEHTAMH Takue, uTo A% = A,
B? = B, A- B = B- A. Jloka3ath, uTo onpejenuteasb det(A— B) MOXeT NPUHUMATH TOIBKO
3Hauenus 0, 1, -1. [IpuBectu nmpumepsl.

6./locTaTouHbple YCIOBUS AKCTpeMyMa (YHKIMM, BBIp@KEHHBIE 4Yepe3 IPOU3BOHBIC
BBICIIUX MOPSIIKOB.



7.IIpousBoanble (HYHKUUH, 33JaHHBIX TAPAMETPUIECKH.
8.YpaBHeHUs KacaTelbHON NPSAMONW W HOPMAaJIbHOM IUIOCKOCTH K IPOCTPAHCTBEHHOM
KpUBOM, 3aJaHHOM ITapaMETPUYECKHU.

Bnaners:

1.AnropuT™ NpHUBEICHHUS KBaIPATUIHOU (HOPMBI K KAHOHHYECKOMY BHTY.
2. 3anumure Matpuiy (AT)T

3. OnpeienuTe, ABIAETCS U PaBEHCTBO BepHBIM: (A+B)(A-B)=A2-B?
4.00mmas cxema uccieoBaHus QYHKIUH U TOCTPOCHUS I'PaUKOB.

Bomnpocsl k 3x3ameny (2 cemectp)

ba30BbIi ypOBEHB
3HaTh!

[TonsiTne HeonpeneneHHoro uHTerpaia. IleppooOpasnas.

CBoiicTBa HEONPEIEIEHHOTO UHTETpaa.

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

VYcnoBust cylecTBOBaHUS OIMPEEICHHOI0 HHTerpaa.

CBoiiCTBa ONPEEICHHOTO HHTETPaJIA.

[TonsiTre npenena a1 GyHKIUU OBYX U O0Jiee EPEMEHHBIX.

HenpepsiBHOCTH (yHKITHI HECKOJIBKUX MTEPEMEHHBIX.

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

. Jnddepermupyemocts 1 ostHbIN Auddeperiman GyHKIIMA HECKOJIbKUX ITePEMEHHBIX.

10 [TonaTHE TBOMHOTO MHTErpaa.

11.T'eomeTpuyecKuit 1 GU3NUIECKUI CMBICI JBOMHOIO MHTErpaa.

12.0OcHOBHBIE CBOMCTBA IBOMHOTO MHTETpaJa.

13.IloHsiTHE TPOMHOTO UHTETPAJIA.

14 KpuBosmHelHble HHTErpaiibl | posia: OCHOBHBIE MTOHSTHSL.

15.KpuBonmHeiinbie naTerpaisl |l poga: oCHOBHbIE TOHATHUS.

16.1ToBEpXHOCTHBIN MHTErpaL.

17. 3apaum, npuBoasume K AuGpepeHuanbHbIM ypaBHEHUSM.

18. IuddepennnanbHble ypaBHEHUS IEPBOTO TMOPSAKA, pa3pelieHHble OTHOCHUTEIBHO
MIPOU3BOIHOM, NX TEOMETPUUYECKUNA CMBICII.

19. YpaBHeHUs ¢ pa3aessitOUIUIMUCS IE€PEMEHHBIMHU.

20. JIuHeHble ypaBHEHUS.

21. IloHsTHE YUCIOBOTO PSJA.

22. P reOMETpUYECKON TPOTPECCUH.

23. 'apMoHMYeCKUH psL.

24. 3HaKOYepeayIOIIUECS PSIbL.

25. AOcoutoTHAs U yCIOBHAS CXOJUMOCTb.

26. CBotiicTBa aOCOJIFOTHO CXOJISIIUXCS PSIIOB.

27. BriOopka, OCHOBHBIE XapaKTePUCTHUKH.

28. HyneBast 1 KOHKypHUpYIOIIasi, MpOCTas U CIOXHas TUroTe3bl. OmUOKU TEpBOrO U
BTOPOTO poja.

29. CTaTHCTUYECKUN KPUTEPHUI MPOBEPKM HyIEeBOW rumoTe3bl. Halmromaemoe 3HaueHUE

kputepus. [lapamerpuueckue u HemapaMmeTpUueCKUe KPUTEPUH.

©oNo O~ wDN R

YMmeTs:



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

RBPBowoo~No WD R

18.
19.
20.
21.

WHTerpupoBaHue 3j1eMeHTapHbIX ApOOEH.

WuTerpupoBanue parrioHaIBHBIX ()YHKITHA.

WuTerpupoBanue TPUrOHOMETPHUECKUX (PYHKIINH.

WuTerpupoBanue HEKOTOPHIX UPPALMOHATIBHBIX (DYHKIIUH.

YacTHble IPOU3BOIHBIE MIEPBOIO MOPSAAKA U UX TE€OMETPUUECKOE UCTOIIKOBAHUE.
YacTHble IPOU3BOIHBIE BBICIIUX HOPSAIKOB.

KacarenbHast 1 HOpMaib K IOBEPXHOCTH.

[IpounsBoHas 1o HanpaBJIeHUIO. I pagueHT.

JKcTpeMyM (DYHKIIMH HECKOJBKUX MEPEMEHHBIX.

Haubospiee n HanmeHblee 3HAYCHUST (DYHKITHH.

VY CIOBHBINM 3KCTPEMYM.

Meron mHo)xuTenen Jlarpanxa.

Brruncnenue ABOMHOrO MHTETpaia B IEKapTOBBIX KOOpAUHATAX.

Beruncnenue ABOMHOIO MHTETpaia B MOJSPHBIX KOOPINHATAX.

Merons! pemenus Y nepBoro nopsiaka.

Meronp! peneHns ypaBHEHH BTOPOTO MOPSIKA, JOMYCKAOIINX MOH>KEHHUE MOPSAIKA.
WnterpupoBanue JI/IY BTOporo mnopsiika ¢ MOCTOSSHHBIMH KOX(PQUIMEHTAMH U
IIPaBOM YacThIO CIIEHUAIBHOTO BUJA.

[Ipu3znak Jleitbuuna.

JlocTaTOUHBIN NpU3HAK CXOIUMOCTH 3HAKOTIEPEMEHHBIX PSAJIOB.

CX0IMMOCTB CTETIEHHBIX PSIJIOB.

[IpoBepka cTaTHCTUYECKUX THIIOTES.

Bnaners:

1.Tabnu1ia oCHOBHBIX HEOTIPEEIEHHBIX HHTETpalioB.HenocpencTBeHHOE HHTErpUPOBaHUE.
2.3aMeHa MepeMEeHHOM B HEOTPEIeJICHHOM HHTETpale.

3.MHTeTpHpOBaHUE IO YACTSIM.

4.CriocoObl BEIYHCIICHUS OMPEICIICHHOTO HHTErpaja.

5. ®opmyna Herorona-Jleiioaua.

6. 3ameHa nepeMeHHOH B ONpeIeICHHOM HHTErpae.

7. ®opMysa UHTETPUPOBAHUS 110 YACTSAM B ONpEeIEHHOM HHTErpase.
8.®du3nueckue ¥ reOMeTpUYECKIe MPUIIOKEHHSI OTIPEAeNIEHHOTO0 UHTErpasa.
9.Mertopl uHTErpUpOBaHus Y mepBoro nopsaka.

10.Metoab1 uaTErpUpOoBaHus J[Y BTOpOro nopsiaka.

11.TIpu3HaKu CXOMMOCTH YHCIOBBIX PSIOB.

12. OcHOBHBIE XapaKTEPUCTUKH BHIOOPKHU.

[IpoaBUHYTHIN YPOBEHB
3HATh:
1. WHTerpansl, He BRIpaKaIOIIMECs Yepe3 dJeMEeHTapHble (QYHKIUH.
2. Juddepennnanbuble ypaBHEHH B MOJHBIX AU depeHnnanax.
3. OnHOpo/IHBIE YpaBHEHUS.
4. [ousiTHe GYHKIMOHATIBHOTO PALA.
YMmets
1. HecoOcTBeHHBIE HHTETPAJIBI.
2. Pemenue ypaBHEHUI BBICIIETO MOPSJIKA, TOMYCKAIOIIUX MOHWKEHHE TOPSIIKA.
3. HurerpupoBanue HOpMajibHbIX cucTeM Y.
4. Cucremsl TuHeHHBIX 1Y ¢ MOCTOSHHBIMHU KOA(PPHUIIMEHTaAMH.
Bnagers:



1.UnTepnionupoBanue GyHKIHA.

2. NnTerpupoBanne UppauOHAIBHBIX (QYHKIHH.

3. [TpubnukeHHbIe METOAbI BBIYHUCIICHUS OIIPEICICHHBIX HHTETPAJIOB.
4.1IpunoxxeHus IBOMHOrO UHTErpaa.

6. [IpmitosxeHus TpOMHOTO UHTErpaa.

7. IlpunoxeHust KpUBOJIMHEWHBIX UHTETPAJIOB.

8. [IpuinokeHus: CTENEHHBIX PSJIOB.

1. Kpurepuu oueHUBaHUS KOMIETeHIH

OneHka «OTJIMYHO» BBICTABISETCA CTYIEHTY, €CIHM TEOPETUUYECKOE COJEepKaHHUE
JUCHMIUIMHBI OCBOEHO MOJIHOCTHIO, 0€3 MpoOesnoB; McCUEepIbIBAOIIE, TOCIEI0BATENIbHO, YETKO U
JIOTUYECKH CTPOMHO H3JaraeT Marepual; CBOOOJHO CHpaBisieTcsl € 3ajJadyamMH, BOIpPOCAaMH U
IPYTUMHU BUJIaMH MPUMEHEHUS 3HAHWI; UCIOJIb3yeT B OTBETE JOMOJHHUTEIBHBIA MaTepuan Bce
MPEAYCMOTPEHHBIE TMPOTPAaMMOM 3aJlaHUS BBITIOJIHEHBI, KAue€CTBO WX BBIMOJHEHUS OIIEHEHO
YKiCIIOM 0alIoB, OJU3KUM K MaKCUMaJIbHOMY; aHAJIM3UPYET MOTYYEHHbIE PE3YIbTaThl; MPOSIBISET
CaMOCTOSITEILHOCTD MPU BBITIOJIHEHUU 3aaHUH.

OneHka «XOpOIO» BBICTaBISIETCS CTYINEHTY, €CIIH TEOpeTHYEeCKOe COJep)KaHue
JTUCITUTIITMHBI OCBOEHO TIOJHOCTHIO, HEOOXOJMMBIE TPAKTUYECKHE KOMIIETCHIIMM B OCHOBHOM
chopMupOBaHbI, BCE MPEAYCMOTPEHHBIE TTPOTpaMMOil 00ydYeHHUsT ydeOHbIEe 3aaHusl BHITIOJHEHBI,
KayeCTBO MX BBIMOJIHEHUS JOCTaTOYHO BbICOKOe. CTYIEHT TBEPHO 3HAET MaTepuall, rpaMOTHO U
IO CYILIECTBY M3JIaraeT ero, He JOMycKasl CyIlleCTBEHHBIX HETOUHOCTEN B OTBETE Ha BOIPOC.

OneHka  «yIOBJIETBOPUTENLHO»  BBICTABISETCS  CTYIAEHTY, €CIM  TEOpeTHYecKoe
coJiep’KaHue TUCIUIUIMHBI OCBOGHO YacTUYHO, HO MPOOEIbI HE HOCAT CYHIECTBEHHOTO XapakTepa,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX MPOrPaMMOii 3alaHUI BHIMIOJIHEHO, HO B HUX UMEIOTCS OIIMOKH,
IIPY OTBETE HA TIOCTABJICHHBIN BONPOC CTYJEHT JIOMYCKAE€T HETOYHOCTH, HEIOCTATOUYHO MPaBUIIbHBIC
(bopMyIUpOBKH, HAOIIOMAIOTCS HApYIIEHUS JIOTMYECKOM IIOCIEIOBATEIbHOCTH B  H3JI0KEHUH
POrpaMMHOT0 MaTepuana.

OueHka «HEYIOBJIETBOPUTENIBHO»  BBICTABISIETCS CTYIEHTY, €CIIM OH HE 3HaeT
3HAYUTENBHOW YaCTH MPOrpaMMHOTO MaTepHala, JOMyCKaeT CYIIECTBEHHBIE OMIMOKH, HEYBEPEHHO, C
OONBIIMMHU 3aTPyJHCHUSIMU BBINOJHIET NpPAKTHYECKUEe paboThl, HEOOXOIMMbIE MPAKTUYECKUE
KOMIIETEHIIMM He CGHOPMUPOBAHBIL, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IMPOrpaMMoN 0OydeHus
y4eOHBIX 33/1aHU{ HE BBIMOJIHEHO, KAUECTBO MX BBIMOJHEHUS OLIEHEHO YUCIOM 0ayioB, OJU3KUM K
MHUHHUMAaJIbHOMY.

2. Onucanue NIKAJbI OlEeHUBAHUSA

[IpomexyrouHnas arrectansi B (Qopme dSK3aMeHa MpeIycCMaTpUBAeT MPOBEICHUE
00s3aTeNnpHOM SK3aMeHAIIMOHHOM npoueaypsl U oneHuBaerca 40 6amnamu u3 100. MunumanbHOe
KOJIMYECTBO 0OayioB, HeoOXoauMoe Uid JIOMycKa K JK3aMeHy, cocraBiseT 33 Oaina.
[TonoxutenpHBIA OTBET CTYAGHTa Ha SK3aMEHE OLIEHUBAETCS PEUTHMHrOBBIMH OaljlaMu B
muanazone ot 20 mo 40 (20<S,:<40), omenka MeHbmie 20 GalIOB  CUMTAETCS
HEY/I0BJIETBOPUTEIBHOM.

[Ikana cOOTBETCTBUS pEHTUHIOBOTO Oaiia sK3aMeHa S5-0albHOM cucTtemMe

PeliTHHIOBBIN 02/1J1 IO AUCHMILIHHE Onenka o 5-0aJJILHOM cHcTEMeE
35-40 OT1inyHO
28— 34 Xopouio
20 - 27 Y 1OBIIETBOPUTETBHO

3.Metoanyeckne MaTepuaJibl, ONpeae/IsiioNMe MpPouexypbl OlleHUBAHUA 3HAHUI, YMEHHI,

HABBIKOB M (WJH) ONBITA [IEeATEJbHOCTH, XapPAKTePU3YHUMX 3Tanbl (opMHUpPOBaAHUS
KOMIIeTeH Ui

[Ipouenypa mnpoBencHUs 3K3aMeHAa OCYIIECTBISIETCS B COOTBETCTBUM C [losokeHuem o
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MPOBEJICHUH TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M MPOMEXYTOYHOW aTTECTAIMM OOYYaroluxcs Mo
00pazoBaTeIbHBIM MporpaMMam BeIcIero oopasoBanusi B CKOY.

B »K3aMeHanMoHHBIN OMJIET BKITIOYAIOTCA | TEOpeTHUECKHid BONPOC M JiBA MPAKTUYECKUX
3a/1aHuL.

Jnst momrotoBku 1o Ownery otBoguTbesi 40 muH. Ilpy MOArOTOBKE K OTBETY CTYACHTY
MPEIOCTABIIIETCS MIPABO MOJIK30BAHKS CITPABOYHBIMH TAOJIHIIAMH.

CocraBuTenb ManToposa 1.B.

(noamnuce)

« » 2020 r.




OueHOYHBIH JUCT

Ne ®.1.0. crynenra [TapameTpsl cocTostHUS 00pPa30BaHHOCTH
/o [IpenmeTHO-MHDOPMAIIOHHAS COCTABIISIOIIAS 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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MUHHUCTEPCTBO HAYKU 1 BBICIIIETO OBPA30BAHM S POCCUMCKON ®EJIEPAITN
®enepasnbHOE TOCY1APCTBEHHOE aBTOHOMHOE 00pa30BATENbHOE YIPEKICHUE BBICIIEr0 00pa3oBaHus
«CEBEPO-KABKA3CKWU ®EJNEPAJIbHBIM YHUBEPCUTET»

WuctutyT cepBuca, Typusma u nusaitna (uiman) CKOVY B r. [Iaruropcke
YTBEPKJIAIO

3ag. kadenpoit POuD
A.B.IlepmsikoB

«_» 2020 .
KomnuiekT 3agannii 1 BONIPOCOB N0 TeMaM AU CHUINIMHBI
Paznen 1.
BasoBblii ypoBeHb
1. JlaHbl KBafipaTHbIC MATPUPAPEX—Or0 MOPSAKR " B=( ).
Beruucnute cienyromue BoIpaKeHus:
a) A+B; 6) A-B.
2. Nanbr Matpuppt ( ), B=( ),
c=( ), D=( ), F=(-2:3;1).

BeruucnuTte crenyronie MaTpU9HbIe BRIPAXKEHUS (€CIIU Kakas—HUOY b Onepalyst He onpeselieHa,
OOBSICHUTE, TIOUEMY ):

a) A+B;

6) B-D;

B) A+B-C,;

r) Al +B:

1) D' +F;

o) FT+A,
3. JlaHbl KBaIPaTHBIC MATPHAEE {—OrO MOPS/IKRA " B

Il
~
~

Breluucnure cinenyromue BoIpaKEHUs:

a) A-2B;

0) 3A+2B;

B) 2A-4B.

4. Naubl Mappefbl ), B=( ), C=
( ), D=(-1,23) X=(-2;3;1).

Beryucnute cienyromue MaTpU4HbIE BBIpaXKEHHs (€ClM Kakas—HHOyAb OIepalust He OIpelereHa,
OOBSICHUTE, TIOUEMY ):

a) 2A+B;

0) 2B-D;

B) A+2B-3C;

r) 3AT+B:

1) D' +2X;

e) 2X-D.

A laier kBazpaTHpIe M3FpULIBR2= Of 0 IIOpsiAka )

Berunciure A-B, B-A u A-B-B-A.
o Haubl (Matpuist ), B = ( ) C =
( ), D= ( ), F=(-2:3;1)

Bbuucnute cnemyiommye MaTpUuHBIE BhIpakeHHS ( €M Kakas—HUOyAb orepanusi He OIpenelieHa,
00BsICHHUTE, TIOYEMY):
a) A-B u B-A;

11



6)D-C u C-D;
B)A'-F u F-A;
r)D-F u F:-D;
o) F-A;
T

e)F -A.
7.1lyctp 3amaHbl MaTpunbl A pa3Mepa mi X N U B pasmepa m; X n,. Kakomy yCIOBHIO JOMKHBI
yIOBJIETBOPATH YUCIIA My1,2 U Ny,2, YTOOBI ObLIA OMpeieNeHa omnepanus cloxeHus Matpul A + B?
8.Ilyctep 3amanbl MaTpunbl A pasMepa muX N; U B pasmepa mpx N, Kakomy ycloBHIO JOMKHBI
YIOBJIIETBOPSTH YUCIIA My, 2 U N1, 2, YTOOBI OBLIO OMpeeNeHo nporsBeaeHne MaTpul A-B?
9. Pemnts cucremy MmerogoM I'aycca:

X, + X, + 2% +3X, =1
3% — X, — X3 —2X, =—4
2% +3X, — X3 — X, =—6
X, +2X, +3X; — X, =—4
10. Pemmuth crcTeMy C IOMOIIBIO 00paTHOW MAaTPHILHI U 110 IpaBuity 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. X=|-1 0 5| X=?
5 30 5 13 21

2. BBISCHHTB, CKOJIBKO PEIICHUI HMEET CUCTEMA, M HAWTH 3TH PEIICHU:
3% + X, =8X; +2X, + X =0
2%, —2X, —=3Xg —TX, +2%; =0
X, +11X, —12X; + 34X, —5%; =0

Pazpneu 2
ba3oBblii ypoBeHb
1. Haiiti Touky, cummerpuunyro Touke M (—3,1) oTHOCHTENBHO Hayaia KOOpAWHAT.

2. Jlokasats, uto Tpeyronbuuk ¢ Bepumnaamu A(—1,3), B(2,—1), C(5,3) sBusiercst paBHOOESAPEHHBIM.
3. Jaubl aBe npoTHBONONOXKHBIE BepumHbl kBaapata A(—11) u C(2,6). Haiith xoopamHATBl OBYX

JPYTUX BEPILIHH.

4. Jlano obmiee ypaBHeHue mpsmoii 3X — 2y + 12=0. CocraBbTe ypaBHEHHE 3TOH MPSIMOWA C YTIOBBIM
KO3 (HUIMEHTOM U YpaBHEHHE B OTPE3KaX.

5. CocraBbTe ypaBHEHHE PSIMON C YIiIoBbIM K03 duirentom K = 2, mpoxosiuieit yepe3 Touky M(-1;2).
6. CocraBbTe ypaBHEHHE MTPSIMOH, IPOXOSAIIECH Yepe3 TOUKU M1(2;1) U M2(1;—3).

7. Nano obmee ypaBHeHue npsmoirt 12X — S5y — 60 = 0. HarmucaTs:

1) ypaBHeHHe C yrioBbIM KO3 HHUIHEHTOM;

2) ypaBHEHHE B OTPE3Kax;

3) HOpMalbHOE ypaBHEHUE.
8. IlpsaMas Ha IUIOCKOCTH OTCEKaeT HA OCSAX KOOPAWHAT paBHbIE IMOJOXHUTENbHBIE OTpe3ku. COCTaBUTh
ypaBHEHHUE MPSIMON, €CIM IUIOLIAlb TPEYroJdbHUKA, 00Pa30BaHHOIO MPSIMOI C OCSIMHU KOOpAWHAT, paBHA §
KB.€]l.
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9. He BblUMCIIss KOOPIMHATHI BEPIIMH TPEYrONbHUKA, HATMCATh YPaBHEHHSI MPSMBIX, IPOBEICHHBIX uepe3
9TH BEPIIMHBI apaJljIelIbHO MPOTUBOJIEKAIMM cTopoHaM. CTOPOHBI TPEYTrOJIbHHUKA 3a/1aHbl yPaBHEHUSIMH:
5%—2y+6=0; 4x-y+3=0 u x+3y-7=0.

10. CocTaBuTh ypaBHEHHE NMPSMOIi, KOTOpast MPOXoAuT 4Yepe3 Touky P(8;6) u orcekaer oT KOOpAMHATHOIO
yIJia TPEYrolbHUK C IUIOMAAb0, paBHOH 12 kB.ex.

11. CocraBuTh ypaBHEHUE MpPAMON, mpoxozsiieii yepe3 Touky P(-2; 3) Ha OAMHAKOBBIX 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. HaiiT KOOpAMHATBI LIEHTPa TSUKECTH CHCTEMBI ABYX Matepuanbubix Touek M, (x;, v,) n M,(x,,v,), B

KOTOPBIX COCPEAOTOUCHEI MaCChl ml n mz.

2. JlaHbl BEpIIMHBI OJHOPOJHOIO TPOBOJIOYHOIO TPEYTONbHHKA: A(-1,3), B(2, -1), C (-2, 3).
OnpeaenuTh HEHTP TAxKeCTH TpeyroibHuka ABC.
3. JlaHbl BepUIMHBI OJHOPOAHON deThIpexyronpHO# miactunku: A(-1, 1), B(3, -1), C(2, 2), A(-2, -2).
Haiiti KOOpAMHATEI IEHTPA TSHKECTU ATOW IIACTUHKU.
4. Nanbl BepmmmHbI TpeyroabHuka A(2; -5), B(1; -2), C(4;7). Haiitu Touky nepecedenus co cropoHoid AC
OHCCEKTPHCHI €r0 BHYTPEHHEr0 yIiia IpH BepimHe B.
5. Jansr BeprmHbl TpeyrompHuka: A(1;-1), B(-2;1) u C(3;5). CoctaBuTh ypaBHEHHE MEPIICHANKYISPA,
OIYIIEHHOT'0 U3 BEPIIMHBI A Ha Me/IMaHy, POBEICHHYIO M3 BEPIIMHEI B.
6. JIyu cBera, mpoxomsamuii uepe3 Touky Mi(3;-1), orpakaercs or mpsmoii  2X-Yy-1=0 u mocie 3TOro
npoxomut yepe3 Touky M»(5;3). Hamucats ypaBHEHHS MaAAOIIET0 U OTPAKEHHOTO JTyUe.
7. Ctpys BoIbI, BeIOpackiBaeMasi (DOHTAHOM, IPUHUMAET GopMy rapadoubl, mapamerp koropod p = 0,1 m.
OmpenenuTs BBICOTY CTPYH, €CIM M3BECTHO, YTO OHA MajaeT B OacceilH Ha pacCTossHME 2 M OT MecTa
BBIXOJA.
Pazpnea 3

ba3oBblii ypoBeHb

1. BeruancnuTs:

10 —2X+2-4x% . X—=3+2x%.
- lim 7 2. lim————+
xow D+ X+ 8X xo1 X—2+X
2. Haiitn npenen GpyHKuum:
. Brd Ty 4Gy 4
R e
s (X ) (x4 4) (x+5)
2) lim LI
3) lim L ¥ +2.

—y4+ 1

I 08

. Tt 2% — 14
5 lim .
}I_’"Ex‘+x"+x'l+x--l

IIpoaBHHYTHI yPOBEHb
1.BprunciaunTs:

(e 2 d— 3 _ o 13
1 lim (5 u]. +|l5+u].. 2 lim (4 JE-]. (2—mn) _
noo (B—n)? — (54 n)? noo (1 —mn)? — (2 4n)?
(3—n)*—(2—n)? 2—n)t—(1+n)?

3. fm Bom 2o ) ( tn)y
n—oo (1 —n)* — (14+n)* n—oo (1 +n)? — (2 —n)?

3 +n)? — (2+n)? 2% — (n + 2)2

5. lim (3 + n]_, L2t n]_,. 6. lim (n+ J. (n+ J_ .
n—oo (24 n)? — (1 —n)? n—oo (n— 214 — (n 4 2)4

Pa3nen 4.

ba3zoBrlii ypoBeHb
1. Hatiti mpou3BoiHbIe (DYHKITHI:
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1. y=2x>+5x"-7x—-4
2. y=+/x
3. y=—Ctg X—x
4, y:%
5. y=%x*
6. y=>5sin x+3cos x
7. y=5(tg x—x)
1
8. Y m e
9. y=2¢
10. y = x+/x

2. BeIYMCIUTh MPOU3BOAHYIO PYHKIIUN
a) Y =5+ xIn X, B Touke X, =1;

0) y(X)=§x3_éx _4x83 +5,BTOUKE X, =1:
B) f(X):ZX\/;_% B TOUYKE XO :4,
X

r) f(X)=4X3+6X+3 B Touke X, =1

3. CocTaBUTh ypaBHEHHE KacaTeIbHOW U HOpMaIIK K rpaduKy QYHKIIUH V B TOUKE:

l. y==x ;r"l, a=1. 2. y::i{'3 Fao+1, a=-—1.
3oy=z+z, a=1 4. y=+r-2, a=4

5 y=x+ Ve, a=1. 6. y= Vai—9, a=-27.
7. y:i:}z a=09. 8 y=32%z-2 a=16
9 y=z' —z—1, a=1 J{J.y—w, a=2.

4. Hatiti 3Ha9eHuss X , mpu KOTOPbIX pyHKIMSA f ( X ) =4X + g HUMEET SKCTPEMYMBI.
X

5. Haiitn 3nauenns X, ipu kotopbix pynkums f(x)= 3x2 + 4—8 UMeEET IKCTPEMYMEI.
X

6. HaiiTn MHTEpBaIIBI MOHOTOHHOTO YOBIBAHMS QYHKIUU Y = X3 + 1,5x2 +2.
3

7. Haiiti HHTEpBAIIbl MOHOTOHHOTO YOBIBaHUS (PYHKIHH y = X 2 X2 +3x+1-
3
X3 X2
8. HaiiTi mHTEpBaIBl MOHOTOHHOTO YOBIBaHUS (D)YHKIIHU y="—t+" X
4
. . . —3x®-5x—4
9. Haiiti ypaBHeHME HAKIOHHOM aCHMITOTHI rpaduka pyHkimit y— == =2 7,
X+1
y N o X2 43x-12
10. Haiiti ypaBHeHHE HAKIOHHOI aCHMITOTHI Ipaduka QyHKumid y ==~~~ =,
X+5

11. Haiitu Bce kputnueckue Touku Gpyukunn f(X)= 2X2 - 6|X +1| +5.
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12. Haiiti Bce kputnueckue Touku X pynkuun f(X)= x2 — 5| X| +6.

IIpoaBUHYTHIN YPOBEHB
1

1. Miccnenosats Ha HenpepsIBHOCT GyHKImI0 Y =9%* B Toukax X, =4, X, =1. Ilokasats
rpaduecKH.
. In(x-a)
2. Berunciuts nipezen no npasuiy JTomurans  lim —
x>an(e” —e®)
3. Haiitn Hanbonbliee 1 HaMMeHblee 3HaUeHUe (GYHKIIUU
y=sin* x+cos* x nal[0;7].

4. IpoBecTH MOTHOE HUcCIieoBaHue GYHKIIUH U TIOCTPOUTD €€ TpaduK
4x* In x

3 ; 0) y=——-1.
x* -1 X

5. B mpsAMOYTONbHBII TPEYrOIbHUK C THIIOTEHY30i 8 cM 1 yriaoM 60° BimcaH mpsMOyronbHUK,
OCHOBaHHE KOTOPOI'0 PACIIONIOKEHO Ha TUITOTEeHY3€e. KakoBbI TOHKHBI OBITh pa3Mephl MPSMOYTOJIbHUKA,
4TOOBI €ro MJIomaab OblIa HAHOOIbIIEH?

a) y=

Paznen 5.
ba3oBblii ypoBeHb
1.Berauciurs:

X2 +2 sin v/x x3dx dx
1. d 2. d 3| — 4, | ———
J-XZ—]. X I \/; X J.X2+2X+3 J‘SWIX2+3X

5. I xarctgxdx 6..[ ox ox

7. dx 8. %
sin ® x @ VK x 11 "I sin x +cos x
10. j—“z”‘dx
X

9. fcos X €0S 3xdx

2.BBIMHCTUTE HEONpeneIeHHBIA HHTETPAT:

1. jl.r 1}e” da. 2. j.'m-iill.r.lf.r'.

3. /J"" sinz dr. L jl.r"’ + 2z + 3) cos rdr.
. .
5. j.r'lu.l'd.r'. dr.

= 3
s I
- - 2z
i- e“" cosxde.

9. ] sinln r dz. 10.

=

: 1
I~ arctg T ar.

-
re” dr.

o
k‘-..__' IE_"--.-_‘_I I""-.-__'

IIpoaBuHYTHI yPOBEHb

2 2
. Xy
1. Haiitu momane 3yumnca — + b_2 =1
a
2. Haiitu mioma s Gpurypsl, orpaHuYeHHOM Kapauonaoi = a(1+cos).
X

oT Touku M, ¢ abcuuccoil X; =a 10 TOYKH M 5 C

3. Haiitu aymny ayru kpusoit Y = In <

e’ -1
a0ciuccoi
X, = b(b>a).

4. BeraucauTh 00beM TCJla, OrpaHUYCHHOr0 NMMOBCPXHOCTHIO, 06paSOBaHHOﬁ Bpalll€HUEM BOKPYT' OCHU Ox
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2

2

2

actpoumsl X3 +y3 =as.

2 2 2

y I 1

5. Beruncnute 00beM Tena, OrpaHu4eHHOT0 MOBEPXHOCTRI0 — + ~— + — =

a’> b? c?

6. BbraucnuTh miomia» moBepXHOCTH, 00pa30BaHHOI BpalleHHeM Ayry nukionapl X = a(t —sin t),
y = a(l—cost) Bokpyr ocu Ox.

7. Koten, umeronuii popmy mosnyiiapa paguyca r, HarmojgHeH Bojok. Kakyto paboty HeoOXoauMo
YTOOBI BBIKAYaTh BOAY M3 KOTJIa?

3aTpaTUTh,

8. UccnenoBaTh CXOOMMOCTh UHTETpaia J'

z
2

0

In(sin x) dx

Ix

Paznean 6.
Ba3oBblii ypoBeHb

1.HaiiTn yacTHBIE IPOM3BOIHBIE IO BTOPOT'O TIOPS/IKA BKIIOYUTEILHO 33JAHHBIX (YHKITHNA:
zIn(xz/y).

1.
3.z
5. =z

9. z==xcosy + ysinz.

= %Y,

= sin(zy).
= /x? + 3.
7. z=+2xy + y2.

2. 2
4. z
6. z
8. =z
10. z

2.Haitt nponsBoausie QyHKIwH Z=2(U,V):

€* cosy.

In(z? + y).

In /ry.

=(1+2)*(1+y)"

2 u :; u=u(z,y) uv=uovzy).

1. z=u*+v?, u=zx+y, v=z—-y.
2. z=Inlu®+1%), u=umry, ]
3. z=4u" u=sinr, T
1. =z ue 21.':‘, u re _i,,|", u
5. z=arctg(u/v), u=zxsiny, U
G. =z In(u a"!], u r 4+ _i,l", U
7. z=u+ 4, u=Inz2+y? o
B. z=/uv, u=Inlz*+y*), v
9. z=¢" u=Inzr, v
10. 2 = In{u/v), u = sin(x/y). ]

3.Haiiti mponsBoaHble PYHKIINH, 3aJaHHBIX HESIBHO:

1. w

x

u

=TI".

3 y=r+Iny.

5. x%e®™ — yle?r =,

7. ysinzr —cos(z —y) =L

W) =0,

9. 1

b ry

lm{e™

e

el
F.

4
6.
-]

y=14+py"

x/y.

CO8 Y.

e flfl

T CO8 .

e

arctg (y/x).
ry’.

In .

Vel

. zt+y=€e""V

¥ —y+ arctgy = 0.

10. 2% - 2zy

sin(zy) — e™ — "y = 0.

Fyl+x+y—2=0.

IIpoaBUHYTHIN YPOBEHB

1. Haiiti oOnacte cymecTBoBaHUS QYyHKIMM:
) z=1xy u 2) z=x*+y*. [(¥, y)=arcsin(l —x* — y*) 4 arcsin 2xy.
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2.BrIpaszuTs 00beM NPSAMOYTOILHOTO MapajuleNienuiea, BIUCAHHOTO B map paanyca R, kak QyHKInio
JBYX €ro u3MepeHuit X, y. Haittu obnacte onpeneneHus 3Toi GyHKIHH.

3.BbipazuTs miomane S paBHOOOUHOH Tpamnenuy Kak (QyHKINIO TpeX BETHYWH: [UIMH OCHOBAHHUN X Uy U
OOKOBOI1 CTOPOHBI Z.

4. Bpipa3uThb miiomaas TpeyrojibHUKa Kak (PYHKIHIO AJMH ABYX €0 CTOPOH MPHU YCIOBHH, YTO U3BECTEH
HOJIYIIEPUMETP TPEYTOIIbHUKA P.

Pazngen 7.
Ba3oBblii ypoBeHb
Pemuts nuddepennmansable ypaBHEHUS:

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

3) xy'—y?=0,y(1) =1,
2) dx _ dy :
X+y y-Xx

5) xy’=4\/2x2 +y2 +y+Y;

6) y'=2hY yo-1
X X
7) y' = ysin x =sin XCOS X;

8)y =Y =x*
X

, 3 2
NY-—-y=—7,y0 =14
X X
10) y' +xy = (L+Xx)e *y?;
11) 2xy'y" = (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() 7
16) y" +4y =sin x,y(0) =y'(0) =1,

17) y'+4y = ——;
Sin = X
2X

14 [ 4e ! .
18) y" -6y’ +8y = ———,y(0) = y'(0) =0;
l+e

IIpoaBHHYTHI yPOBEHb
1. 3BeCTHO, 4TO CKOPOCTH OXJIAXK/ICHHUS TeJa IPONOPLMOHAIbHA Pa3HOCTH MEXK/Y TEMIIEpATypoii Tena |4

U TeMIEpaTypoil OKpyxkarouiel cpeasl 1C. HallTh 3aBUCHMOCTB TeMIEpATyphl Tela OT BpeMeHu t, ecim
T:(0)=T,.

2.Haiitn kpuBYyI0, TpoXomsmly0 uepe3 Touky (2;0) u oONamaromiyr0 TeM CBOHCTBOM, YTO OTPE30K
KacaTeIbHOM MEXly TOUKON KacaHUsS M OChIO OpJMHAT UMEET MOCTOSIHHYIO JUINHY, PaBHYIO 2.

3. Teno mMaccoift M nagaer moj AEHCTBUEM CHJIIBI TSDKECTH M TOPMO3SIILEH CHIIBI CONPOTHBIICHUS BO3IYyXa,
MPOIOPLMOHAIIBHON KBaIpaTy CKOpocTH. HaiiTn 3akoH n3aMeHeHus ckopoctu najenus tena, eciu V(0)=0.

Pa3zpea 8.
ba3zoBrlii ypoBeHb
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1. Hccnenopath pAaa Ha CXOOAUMOCTD!

RIS) L.

2
= 3n \" © 3n-1 w( 2n j” © n?
1.2. a) , 0) , B) , T) —_—
El(3n+lj ng_l 2n" nzl 2n+1 Z::5n +2
0 1 0 3n n 0 n6 o0 n2 . 2n
13.2) Y ———, 6) Y I E—— r oy —
nZ=:13n +2 El(% +1j nz=:18n9 -3 nz=:1 3"
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IIpoaBMHYTHIH YPOBEHD

1.Beraucnuth npuOIM>KEHHO MHTETPail, B3sIB JIBA YJICHA Pa3NIOKEHHs IMOJBIHTErPaIbHOW (PYHKIIMH B PSIII.
OIIEHUTH TTOTPEITHOCTb.

2 1/2 1/2 1/2
1L [ e dx 2 [In(l+x7)dx, 3. [sinx*dx,4. [cosx’dx, 5.
0 0 0

X

2d

1/2

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

Pazgen 9.
ba3oBblii ypoBeHb

[To raHHBIM BBIOOPKH, YIOBIETBOPSIONIEH HOPMAIBHOMY 3aKOHY PaclpeIeIeHHs], BBIYUCIHUTS:
1) BeIOOpOUYHOE CpefHee;
2) ucrnpaBlieHHOE BEIOOPOYHOE CpeTHEee KBAIPaTHUECKOE OTKIIOHCHHE;
3) IOBEpHUTENBHBII HHTEPBAJ U MATEMaTHIECKOTO OXKHIAHMUS ITPU JIOBEPUTENb-HOM BEPOSITHOCTH ¥,

4) MOBepUTENBHBIN MHTEPBAII JUISI CPEAHETO KBAIPATHYECKOT'0 OTKIIOHEHHUS JUIS TOTO )K€ 3HAUCHHUS ).
y=0.95
18.315.524.524.718.013.3 15.4 10.1 23.1 19.35.7 11.6 14.3 -4.5 20.3 32.3

IIpoaBUHYTHIN YPOBEHB
1.Be1i6opouno o0cineoBany mapTuio KUpIu4a, NOCTYHHUBIIEro Ha crpoiiky. M3 100 mpo6 B 12
cllyyasiX KHUpIHMY OKaszajicsi OpakoBaHHbIM. HaliTu TOYeyHYIO0 OLIEHKY 07U OpakOBaHHOTO
KUpIIUYA U Cp.
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2. Jlna ompeneneHuss CpeIHEro MPOLEHTHOTO CoJepKaHHWs Oellka B 3€pHaxX MIICHHIBI ObLIO
oToOpaHo 625 3epeH, oOcIeI0BaHNEe KOTOPBIX MOKA3aJI0, 9TO BEIOOPOYHOE CpeaHee paBHO 16,8 , a
BBIOOpOUYHAsT HecMelleHHas aucrepcus 4. Uemy paBHa TmpenenbHas oOImMOKa BBIOOPKH?
JloBeputenbHas BeposiTHOCTH ¥ = 98,8 %.

3. Cpenu craHIapTHBIX U3JEIHH OMHOU (Gadpuku B cpeqHeM 15 % OTHOCHTCS KO BTOPOMY COPTY.
C xakoil BEpOSITHOCTHIO MOXKHO YTBEPKJIaTh, UTO MPOILEHT P U3Aeauil BToporo copta cpeau 1000
CTaHJAPTHBIX U3JENUi NaHHOH padpuku oTnudaercs oT 15 % He Gonee yem Ha 2 %7

4. U3 maptum B 5000 snextpuueckux yamn Obuio otoOpano 300 mo cxeme OecroBTOPHOI
BbIOOpKH. CpenHsisi MPOJOJDKUTEIBHOCTh TOPEHUSI JaMIl B BBIOOpKE OKa3amach paBHOHM 1450
yacaMm, a aucnepcuss 4000. Haiitu noBepuTenbHBIA HMHTEpBaJ JUISl CPEIHEr0 CpoKa TOPEHUS
nammbl. JloBepurenbHas BeposTHOCT ¥ = 99,96 %.

S5.IIpu ananm3e TOYHOCTH (DACOBOYHOTO aBTOMara OBLJIO TIPOBENEHO 12 HE3aBUCHUMBIX
KOHTPOJIBHBIX B3BEIIMBaHMH mayek kode. M3BecTHO, uTO (hacOBOUHBINA ammapar OTperyiIupoBaH
0e3 cMelleHus, TaKk 4YTO €ro OuMOKa MOJYUHSETCS HOPMaJbHOMY 3aKOHY paclpeiesieHus

N(0,57)

2
, HO 3HaYeHne napamerpa © HemsBecTHO. [1o pe3ynbTaTaMm KOHTPOJIEHBIX B3BEIINBAHUMA

ObuTa paccunTaHa BeIOOpouHast aucnepcus S2=0.7 (r2 ). IloyunTh MHTEPBAIBHYIO OLEHKY IS
CpEIHero KBaJIpaTUyecKOoro OTKJIOHEHHS OIINOKY B3BEIIMBaHUS ¢ ypoBHEM aoBepus 0.95.

AHaIUTUK PbIHKA [EHHBIX OyMar OLIEHMBAET CPEJHIOI0 T0XOJHOCTh OMPEIECICHHOTO BHU/Ia aKIUil.
6.Ciryuaiinas BeIOOpKa u3 16 JHEH mokasaia, 9To CpeaHss TOXOJHOCTh MO aKIUsM JJAHHOTO THITA
coctaBisieT 8% ¢ BBHIOOPOYHBIM CPEIHUM KBaJapaTUYecKUM OTKiIoHeHHeM B 4%. Ilpenmnosnaras,
YTO JOXOJHOCTh aKIMH MOJYMHSAETCS HOPMAJIbHOMY 3aKOHY pacipejaeneHus, onpeaenute 99% -
bIi TOBEPUTEIbHBI HHTEPBAJ AJISI CPEIHEN JOXOAHOCTH MHTEPECYIOIIETO aHAIMTHKA BUA aKIUH.

1. Kpurepum onieHMBAHUS KOMIeTEeHIUH

OrneHKa «OTIUYHOY» CTABHUTCS, €CIIM CTYACHT BBITIOJHIII pEUICHHWE 3a7adyd B IOJTHOM
o0beMe ¢ COONMI0ACHNEM HEOOXOIUMOM IMOCIeI0BaTeILHOCTH JICHCTBHI; B OTBETE MPABUIBHO U
AKKypaTHO BBITIOJIHSAET BCE 3allMCH, TaOJUIIbI, PUCYHKH, YEPTEKH, TpaduKu, BBIYUCICHUS,
MPaBUJILHO BBITIOJHSET aHAJIU3 OIIHOOK.

OreHKa «XOpOIIIOY CTABUTCS, €CIU CTYJISHT BBHINOJHUI TpeOoBaHUsS K ormeHke "5", HO
JIOTMYILIEHBI 2-3 HeJoYeTa.

Or1eHKa «yI0BJIETBOPUTEIBLHOY» CTABUTCS, €CIIM CTYJICHT BBITTOJIHIII Pa0OTY HE TIOJIHOCTBIO,
HO 00BEM BBITIOJIHCHHOW YacTH TAaKOB, YTO IO3BOJISICT MOJYYUTh IMPABWIbHBIC PE3yJIbTaThl U
BBIBOJIBI; B X0JI€ MTPOBEICHUS paOOThI ObLIN AOMYIIEHBI OIIHUOKH.

OneHka «HEYIOBJICTBOPUTEILHO» CTABUTCS, €CIM CTYIEHT BBINOJHUI paboTy He
MOJHOCTBI0 MJIM OOBEM BBIMOJHEHHON YacTH padOThl HE IO3BOJISACT CJeJaTh IPABUIBHBIX
BBLIBOJIOB;

2. OnmcaHue HIKAJIbLI OlEeHUBAHUSA

MaxkcuManbHO BO3MOXKHBIN 0ajul 32 BeCh TEKYU[MH KOHTPOJIb YCTAaHABIMBACTCS PAaBHBIM
55. Tekymiee KOHTPOIBHOE MEPOIIPHUITHE CUUTACTCS CAAHHBIM, €CJIM CTYJIEHT TOJyYHII 32 HETO He
MeHee 60% OT yCTaHOBIEHHOTO JJIsl 3TOT0 KOHTPOJS MaKCHUMallbHOTO Oaia. PelTuHroBsiit 6an,
BBICTABIIIEMBI CTYIEHTY 3a TEKyIllee KOHTPOJIbHOE MEpONpPUITHE, CHAHHOE CTYJEHTOM B
yCTaHOBJICHHBIE TPA(UKOM KOHTPOJBHBIX MEPOMPHITHI CPOKH, OMPENENeTCs CIeIyIOIMINM
obOpa3zom:

YPpOBEHDb BBINOJHEHHUS! KOHTPOJIBHOIO PelitTunroBeiii  Gann B % or
3a/1aHUsl MaKCHMaJIbHOTO OaJijia 32 KOHTPOJILHOE 3aJaHHE)

OTAn4HbINA 100

Xopommit 80

Y 10BIETBOPUTENBbHBIN 60
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HeynoBneTBopHUTEIbHBIH 0

3. Meroauueckne MaTepUaJibl, ONpeAeIsIIoNIue MPoueaypPhbl OlleHUBAHUS 3HAHUIA, YMEHHIA,
HABBIKOB W (WJIM) ONbITA JIeSTeJILHOCTH, XAPAKTEPU3YIOIMX 3Tanbl (OpMUPOBAHUS
KOMIIeTeHIUI

[Ipemiaraemple CTyIEHTY 3a/IaHUS TTO3BOJISIIOT MpoBepuTh KommereHimu OITK-1.

CymHocTs BHYTpeHHEH muddepeHnmanmi CoOCTOUT B OOCCHEYCHUH Pa3HOYPOBHEBOCTH,
MIPEATIONATaloIIas TaKyld OPraHW3alrio0 OOYYeHHs, TPU KOTOPOM CTYICHTBI, O00ydasich IO OIHOMN
MporpaMMme, UMEIOT MPaBO ¥ BOBMOYKHOCTh YCBaWBaTh €€ Ha PA3JIMUHBIX IJTAHUPYEMBIX YPOBHSIX, HO HE
HIDKE YPOBHS 00s13aTeNbHBIX TpeOoBaHuid. Kaxkmoii rpymre npeziaraTe 3a/1aHusi, OpUEHTUPOBAHHbIE HA
peien BO3MOKHOCTEN CaMbIX CHJIbHBIX €r0 MPEACTaBUTENEH.

OneHoYHBIH JTUCT

OuenuBaeMblii KpUTEpHd Ounenka

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

O060cHOBaHHOCTH BHIOOpPA
crioco0a pernieHus

[IpaBuBHOCTS,
KOPPEKTHOCTH M JIOTHIHOCTH
BBIUHCIICHUHN U
npeoOpazoBaHMit

Bepnsiit oTBeT

CocraBurenb ManTtoposa 1.B.
« » 2020r.
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MUHHUCTEPCTBO HAYKU 1 BBICIIIETO OBPA30BAHM S POCCUMCKON ®EJIEPAITN
®enepainbHOE TOCY1APCTBEHHOE aBTOHOMHOE 00pa30BATENbHOE YIPEKICHUE BBICIIEr0 00pa3oBaHus
«CEBEPO-KABKA3CKWH ®EJEPAJIbHBIM YHUBEPCUTET»

WuctutyT cepBuca, Typusma u nusaitna (uiman) CKOVY B r. [Iaruropcke

YTBEPXKIAIO
3ag. kadenpoit POuD
A.B.IlepmsikoB
« » 201 1.

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

3ananue 1.

Taner sexropsr d(d,,a,,a;), l;(bl,bz,b3), élecy.c), c?(dl,dz,ag) B HEKOTOPOM

6asmce. ITokasars, uto BekTops d,D,C 06pasyiorT Gasnc M HaWTH KOOPIMHATH BEKTOpPA ds

sToM 6azuce. CucreMy JIMHEHHBIX ypaBHEHHH pemuTh 1o MeToay ["aycca.

1.

© 0 N o 0 A~ WD

a(1;2;3), b(-13;2), ¢(7;-35), d(61017).
a(4;7;8), b(913), c(2;-41), d(1;—13;-13).
a(8;2;3), b(4;6:10), ¢(3—2;1), d(7;4:11)
a(10;31), b(1;4;2), ©(3,9;2), d(19;30;7).
a(2;41), b(1;3;6), c(531), d(24;20;6)
a(17;3), b(34;2;), ©(4;8,5), d(7;32114).
a(1;—2;3), b(4;7;2), ©(6;4;2), d(14:18;6).
a(1;4;3), b(6;8;5), c(31L4) d(21:18;33).
. d(2,7;3), b(318), c(2,-7;4), d(16:14;27)

10. a(7;21), b(4;35), c(34;—2), d(2;—5-13).

3amanue 2.

Jlana matpuna A. Haittu matpuuny A o6parnyro nanunoit. Crienats OpoBepKyY, BBIUKMCIIUB

Mpou3BeieHne A At

3 21 1 -2 3
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=12 -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
3ananue 3.
Haiitu npeaensr GyHKINN, HE TTONIB3YICh IpaBuioM Jlomuras.
. 2x*—=3x+1 . 3x*—5x-2
1. a) Im—— ; 0) lim — ;
x>0 3X° + X+ 4 x>2 2X° —X—6
: 2-Jx . 1-cos6x
g) Iim , e) Im—m—m— -,
>4 \J6X+1-5 x>0 ] —COS4X
x-1
0) |im(2x‘3j
x>\ 2X+5
2 2
) a) : 5x2 2x+1; 6) lim2x +15x+225;
x>0 2x" +x—3 =5 5—4x—x
. A9+ X—~/9—x . sin 3x +sin 5x
B) II 2 7 r)]]m ;
x>0 X +6X x>0 6x
im (3X + 2)“
N e 3x—-4
. 3-2x—x" 4x* +7x+3
Im ———; m — .
3 D0 P+ dxt 1 2

s> 2x% +x—1"
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3x-3

M ———
RN

- (4x+3)2x_3
N el 4x -1

3x2—5x+4_

b

Im
Y X —x+1
: \/5—x—\/3+x.

2

) 2x2+x—4_
som 34 x —4x*
. x/7+x—\/7—x.

x—0 S5x

2
x =Tx+1
Im ——;
2 >0 3x% 4 x +3

o) lim \/4+x—\/4—x;

2
x>0 3x“+x

. 3% +5x+4

oo 2xt —x+1"
. NxT=7-3

g) M ————;

>4 x? —4x

a)

22X =2x+1
x>0 3x? 4 4x+ 2
3x-3

hm ———;
P V8+x -3

10x°
Im ——;
" o0 1—cosx

. 2x2—9x+9
6) Im ———;
= x> —5x+6
. 3xtgx
) fim ——>=
—=0sm - x
. 5x—x2—4'
)x—>4x2—2x—8’
. xtex
r) Im £ 5
x> ] —cosx

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

r)]]In

x—0 4x2 >
m 3x* —2x-1
05 x*—4x+3’
) 4x°
o fim ————;
x>0]—cos4x

6—x—x°
0 3y 4 8x—3

8x?
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Iim i :
? D) 1o x* +x+3 2 155 —4x -1
v4x —x i tg®3x
) o216 D 50 10x°
_ (5x—-2\"
y im
x>0\ 5X + 3
2 2
x"—=3x+4 . X" +2x-8
Im ————; im ——————;
10. 2 ¥ 2x3 +5x—1 ) x—2 8_x3
6) im 2 ; lim x*ctg®3
i X C X,
) 0 10+ x =10 - x R
lim X;Z o
N el x+3
3ananue 4.

Haiitu mpou3BogHbIC cleayOmuX §yHKIIHMA:

2
1.a)y =arcsin 3x —1-9x7; 6)y:(1+x j; g)x =a-cost, y=Db-sint
X

_ 1+S!n 3X; 6)x =In(1+t?), y=t?
1-sin 3x

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

3.a)y:x3-e3x; 6)y:3\/1+|nzx; 6)x=1-cos2t, y=2+sin2t

N2
day=vLres Oy="" gr=_t’, y=“t'+

COSX |
5.a)y=e” -sinx; 6)y=arctg®x; g)xz%, y:tt;l
6. @)y = (x+1)arctg x; 5)y=ﬂ; 8)x =In(cost), y=sin’t
1++/x

7.a)y =e*cos3x; 6)y=In?(x*+1); 6)x=%t3+%t2+1, y=%t2+%
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8.a)y=x"I(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)-€X2;6)X=%t2 +1t, y=%t3 —t

IIpoaBuHYTBIN YPOBEHb

3amanue 5.
Bamana Qynakius Y=f(X). YcraHoButh, ABIAsSCTCA M JaHHas (QYHKIHS HEMpepbiBHOW. B
ciiydae paspbiBa (QYHKIIMM B HEKOTOPOW TOYKE HAWTH ee TMpeaensl ClieBa W CIpaBa,

KkiaccuuIpoBaTh Xapakrep paspsia. [loctpouts cxemaTnyHo rpaduk GyHKIUH.

. x+4, x<-l, 6. ¥, v <0,
fx)=1x"+2, —-l=x<1, f(x)=smx, O<x=m,
2x, x=1. x—2, Y > T
2, 7 o
x+ 2, x=-1, —(x+1), x=-1,
. _ . , . : \2 o
flx)=+ X+l —lex=l f(x)=1 (x+1), —1=x=0,
—x+3, =1 X x=0
3. 8.
— X, x <0, —x?, X <0,
. LD ]
flx)=<—(x=1), O<x<2, f(x)=1 tox O<x<—,
x—3, x =2 2, x>
4
4. 1 . 9 _
COS X, x =0, 2x, x=0,
i s _ . f(x)={ x*+1, 0<x<I,
flx)=x+1, 0<x<l, ), o
X, x =1,
2 10. -2x, x <0,
-, v=0,
2 f()=4 Jx, 0<x<4,
== < =7
flx)=4x", 0<x=2, L a4
x+1, x>2.
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Konrposnbnas padora (2 cemectp)

BAPUAHT 1
ba3oBbli1 ypoBeHb

H 3
1. J'X +2 2. Ide 3. J‘in 4_[L 5.jxarctgxdx

\/; X°+2X+3 3\’/74_3)(

GId—Z( 7.j x 8JL 9.Icosxc053xdx 10. I y2+X dx
SIn~ X (1+ X)1,X2+X+l SINn X4+ COS X X
X2 y2

11. Haiitu miiomas smminca —- + b_2 =1

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

X

o o €
13. Haiitu uymmHy n1yru KpuBo#t Yy = In o

X,=b (b>a).

14. Berauciauth 00BEM TeNa, OTPaHUYEHHOTO TTOBEPXHOCTHIO, 00pa30BaHHOM BpallleHHeM BOKpyT ocu Ox
2 2 2
3., y3 _q3

acTpouabl X° +Yy3? =as.

15. Pemnth auddepenHunanbHble ypaBHEHUS

1) 2xy1- y2dx+ ydy=0

2) 4xdx —3ydy = 3x2ydy — 2xy 2dy;

[IpoaBUHYTHIN YPOBEHD
16. BeI4rCauTh IUIOMIAAb TOBEPXHOCTH, 00pa30BaHHOM BpaleHHEeM AyTH MUKIOUabI X = a(t —sin t),
y = a(l—cost) Bokpyr ocu OX.
17. Koten, umeronuii opmy nosyiiapa paanyca I, HarmoJaHeH Boioi. Kakyro paboty HeoO0X0aumMo
3aTpaTHTh,
9YTOOBI BEIKAYaTh BOJY U3 KOTia?

H
18. UccnegoBarh cXOAMMOCTh HHTETpaJia IIn(SIn X) dx
0
BAPUAHT 2
ba3oBblii ypoBeHb
X® — X +1 dx Jxdx
1. 2. [exp(v/x)dx 3. 4, 5.

I W2 +1 j P(VX) '[1+x3 J‘1+\/;

dx . - . dx
I— 6. jsm 2Xx cos 4xdx 7. '[«/1+S|n xdx 8. je“’szx sin 2xdx 9. I—
VAX? +2x+1 V14 x—x?
dx
10. J‘ —_—
Ux+1+1
y N y 8a’ N
11. Haittu nnomans Gurypsl, orpaHUUEHHON THHUEH Y = —5 W €€ aCUMIITOTOM.
(x° +4a°)
12. Haiitu nnomanb Gurypsl, OrpaHHuEHHON acTpOUAONH X = acos’t, y =asin 3.
13. Haittu uymnHy 1yru KpuBoi I = 2asin ¢
14. Beraucauth 00beM Tella BpalleHus, OTPAaHHYSHHOTO TOBEPXHOCTSAMU MOTYyYSHHBIMU TIPH BPAIICHUN
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orpe3koB imHuid Yy =€ %, Yy =0, 0< X < oo Bokpyr ocu Ox u Oy.
15. Pemuts quddepeHnnanbubie ypaBHEHUS
1) (x* =1)dy + (L—y?*)dx = 0;

2) 4+ y*dx —ydy = x?ydy;

X
16. Beruncautb 00beM Tella, OrPaHUYEHHOTO IOBEPXHOCTIMU =~ — + ~— — — =

[IpoaBuHYTHIN yPOBEHb
17. Kakyto paboTy He00X0AUMO 3aTPaTUTh, YTOOBI HACKINATh Ky4y MeCKa KOHUYECKO# (GopMBbI ¢ pamgmycom I

BBICOTOH h, eciu MI0THOCTH mecka y = 2.
+00 Xm

18. UccnenoBath CX0IMMOCTH HHTETpasia I —dx (n>0).
X

0

BAPUAHT 3
ba30BbIi1 ypOBEHB
x*dx In(1+/x) ) dx dx
1. 2. dx 3. |arctgx“dx 4, | —— 5, | —m———
o e I I&<1+x) ’[\/3+2x—x2

1
cos xdx dx 2
@+ xX)(x“+x+1) cosx+1 sin © Xcos“ X x—-1
11. Haiitu miomas (pUrypsl, orpaHHueHHOH kpuBoi Y = X In X 1 ochro OX.
12. Haiitu mioraas Gurypsl, orpaninueHHoi ynutkoi [lackams r = 2a(2+cose).

13. Jloka3aTh 4TO AJIMHA DJIJIANCA X = \/E sint, y=cost paBHa JUTMHE OJHOW BOJIHBI CHHYCOUIBI Y = COS X.
14. Berunciauth 00beM Tena, MOTy4eHHOTO BpalieHrneM BOKpyr ocu OX MIoCcko# GUrypsl, OrpaHuuEeHHON
runep6onoit Xx° —y? =1 unpamoit x=a+1 (a>0).

15. Pemute nuddepeHnmanbHble ypaBHEHUS

1) x%dy+(y—5)dx =0;

2) X’y?y'+1=y;
x> y? c
16. Berunciauth 00beM TeNa, OTPaHUYEHHOTO TTOBEPXHOCTAMU — + b =1,z=—X, z=0.
a’ a
[IpoaBUHYTHIN YPOBEHB
17. OmnpenenuTs cUy AaBJICHUS BOJbl HA BEPTUKAIBHYIO MJIOMIAIKY, UMEIONIYI0 (hOopMYy MOIyKpyTa

pamuyca a, nMaMeTp KOTOPOro HaXOoAUTCs Ha IIOBEPXHOCTHU BOBI.

18. MccnenoBaTth CXOAMMOCTh HHTETpaJia j

dx
o VX3 + X

BAPUAHT 4
ba3oBblil ypoBeHb
3x* +3x° +1 dx Jx dx dx
1. ax 2. | —7/—— 3. | —=dx 4 | — 5. | ————
I x? +1 Ix4+x2 I 1-3/x I«/4+2x—x2 '[sin3xcos3x
6. jln(1+ x*)dx 7. IL 8. .[In(x+ 1+x7) 9. Isin xsin 3xdx 10. jexsin Xdx
sin X + COS X V14 x2

2 2
11. Haiiti niomanas GuUrypsl, orpaHuu4eHHON runep6oioit 2 b =1, ocero Ox u ipsimoii Y =C (¢ >0).

12. Haiitn miomaap GUrypsl, orpaHuueHHon kapauouaon I = a(l-cose).
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2 2 2
13. Onpenenuth AMHY OyTu KpuBoit X3 +y3® =a?d.

14. Beruricauth 00beM Telia, 00pa30BaHHOIO BpaIlllCHUEM OHOM apku mukiouasl X = a(t —sin t),
y = a(l—cost) Bokpyr ocu OX.
15. Pemnts qudpepenHunanbHble ypaBHEHUS
1) (x* +x)dy = (2y +1)dx;
2) (e** +5)dy + ye™dx =0;
y

16. Beruuciauts 00beM Tesa, 00pa30BaHHOTO BPAILIEHUEM DIUTHIICA —2 b =1 Bokpyr ocu Oy.
a
[IpoaBuHYTHIN yPOBEHB
17. Onpenenuts CUTy AaBJIEHUS BOJBI HA BEPTUKAIBHYIO TPEYTOJIBHYIO TUIOMIAKY, OCHOBAHUE KOTOPOH a
PacnonosxeHo Ha OBEPXHOCTH BOJBI, a BBICOTA paBHa h.

18. UccnenoBaTh CXOAMMOCTh HHTETpaJIA I SII’\ZX dx
X
0
BAPMAHT 5
ba30BbIi1 ypOBEHB
x*dx xadx dx dx
L 3. 4 [ —— 5 |—F
J.a+ax '[ J‘\/x2+2x_1 I1+sin2x
6. Iarcsin xdx 7. jcosz xsin*xdx 8. je* sin xdx 9. -[—)2(_11 dx 10. -[—5 :():(os
N2x - + X

11. Haiitu momas (pUrypsl, OrpaHHUEHHOH KyOHdeckoil mapabosoi y = X° u mpsaMoit Y = 2X.

12. Haiiti nomas GUrypbl, OrpaHUYeHHOM JeMHHCKaToi I’ = a’cos2¢ .

X
13. Onpenenutsb AIMHY AyTH HEenHOM TruHur Y = ach(—) Mexay mpsaMbIME X =—a 1 X =a.
a

X2 yZ
14. Beruncnuth 00beM Tesa, 00pa30BaHHOIO BPALIEHUEM dJUIMIICA —; + bZ =1 Bokpyr ocu Ox.
a

15. Pemuts quddepeHnnanbHbie ypaBHCHUS
1) yr — ex—Zy;

2) X+/3+y’dx +yv1+x°dy =0;
2 2 2

16. Bblunciuth 06beM Tella, OrpaHMUYEHHOro MOBEPXHOCTAMHU X° + y* + 2% = a%, x* +y® = ax.
[IpoaBUHYTHIN YPOBEHb
17. Onpenenuts CUITy JaBJICHUS BOJbI HA BEPTUKAIBHYIO TPEYrOJbHYIO IUIOIAJKY € BHICOTON h,
OCHOBaHHUE KOTOPOH @ MapaljIeIbHO TIOBEPXHOCTH BOJIbL, & IPOTUBOIIOJIOKHASL BEPIIMHA HAXOAUTCS HA
IIOBEPXHOCTHU BOJBI.

18. HccnegoBaTh CXOOUMOCTh HHTCrpajia J‘
1

Fexp(—x) dx
X

BAPUAHT 6
ba3oBeiil ypoeHb
X°—x+3 X +1
1. jxarctxdx 2. J‘XZ—_Jlrdx 3. jx\/a—xdx 4. J‘x\/s‘xde72x1 5. J.exj—leX
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? dx dx V4 —x?
6. [N Xg 7 [ & 8. [— 0. [¥ X4 10 [
X 1+3cos” x 3sin X +4cos x X x' -1
11. BBIYMCIMTH IIOIIA/Ib, OTPAHMYEHHYIO TuHUAMH: Y- =X, Yy =8, x=0.
12. HaiitTi niomanas GUrypsl, orpaHUueHHON I = aCc0S2¢.
t(t* -3)

13. OnpesienuTh ATHHY AyTH KPUBOH MEKIy TOUKAMH Mepecedenus ¢ ocklo Ox: X =t°, y =

3

14. Beraucauth 00beM Telia, 00pa30BaHHOTO BpalleHueM (QUTYPhI, OTPAaHUICHHOHN JIMHUSAMU X% — y2 =a?,
x=a’, x=—2a Bokpyr ocu OX.

15. Pemuts quddepennmanbHble ypaBHEHUS:

1) X+xy =—(y+Xy)y5

2) X+/6+y?dx +yV/5+x°dy =0;
2 2
16. Beruncautb 00beM Tella, OrpaHUYEHHOTO ATUITHYECKUM MapabosionioM Z = 7 + > U IJIOCKOCTBIO

z=1.
[IpoaBUHYTHIN YPOBEHB
17. B nunuHape 1o BpallleHHeM HaxoauTcs Bo3ayX oobema V, nop aasiaeHueM Py. Omnpenenuts paboty

M30TEPMUYECKOr0 CKATUSA BO3oyXa 10 00beMa V, .

18. MccnegoBath cXOQUMOCTh HHTETpaJia T dx
0 \/1+ X3
BAPUAHT 7
ba3oBbIil ypOBEHb

x*dx arcsin x dx e*dx
1. 3. 4, | —— 5. | exp(—+/x)dx 6.
J‘x +2 j Vv1+X J.(x_l)w/x2 —2X J.ex -1 -[ P(=vx)

1
[[Z2= o 7. [Vi-sinxax B [L0X g g [ X 0. [
2—X sin ° X X° 4+ X +2X+2 3+ C0os X

11. BBIUMCANTD MJIOMA b, OTPAHMYEHHYIO TUHUAMA Y = X° +4X, Y =X+4.

12. Haiitu mioraas GUrypsl, orpaHHYEHHON KprBOi ' = asin 3¢ .
6 4
13. Onpenenuts AJIMHY YyTH KPUBOH X = ry y=2- 2 MEX/1y TOUKaMH MepecevyeHus ¢ OCSIMU KOOPIUHAT

. X
14. Borunciauts 00beM Tella, 00pa3soBaHHOTO BpallleHHEM (GUIYpBI, OTPaHMYEHHOM JInHuAMH Y = ach—,
a

X=-a, X=4a, Yy =0 Bokpyr ocu Ox.
15. Petnth auddepeHnnanbHble ypaBHEHHS:
1) tgx sin 2 ydx + cos” x - ctgydy = 0;
2 2 XZ 2

2)yylx+1 0;
| 1-y?
y 2

16. Beruucnute 00beM Tela, OrpaHHYCHHOTO TapadoIonIoM 27 = ) + ) U KOHYCOM 2 +-——=1

9
[IpoaBUHYTHIN yPOBEHD
17. Beruncautb paboTy, KOTOPYIO HEOOXOMMO 3aTpaTUTh Ha BEIKAUMBAHUE BOJBI MX MOJIyLIApa C panycomM
R.
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T xdx
18. UccnegoBaTh CXOAMMOCTh HHTETpaIa I

0 \/1+ X4

BAPUAHT 8
ba3oBblil ypoBeHb
1-cosx (x—3)dx dx dx
1. |=——=dx 2. |x(artgx)’dx 3. [==—"L_ 4 |————— 5, | — 6.
o™ 2 e Y ene L
1
[ =g j(l__"jzﬁ 8 [— % o fug'xdx 10 ji
1+X 1+x) X (sin x +cos x) 5+4cosx

11. BBIUKMCANTS MIIOMA b, OTPAHHYEHHYIO TUHUAMU Y = 2pX, X = h.

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

13. Onpenenuts UTHHY AyTH KpuBoii I = a(1-c0s3¢).

14. Berunciauts 00BeM Tena, 00pa30BaHHOTO BPAIICHHEM IUIOCKON (DUTYpBI, OTPAHMUCHHOW TIETIICH KPHBOM
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. BEIucInTs 066eM Tella, OrpaHNYEHHOTO TIOBEPXHOCTAMU X +2° =a’ u y? +z? =a’.

[IpoaBUHYTEIN YPOBEHB
17. Inactunka, umeromniast opmy suutnrica ¢ ocsimu 2a u 2b (a > b), HamonoBUHY MOTrpyKeHa

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

2
18. UccnegoBarh cXOAMMOCTh HHTETpaJia _[ dx 5
0 (X _1)
BAPUAHT 9
ba3oBbIil ypOBEHb
1+sin x Y (3x —1)dx ) dx
1. ——dx 2. [(arcsin x)’dx 3. [22—=— 40 e sin? xax 5 [——— 6.
Jl—smx I I\/x2+2x+2 I J‘x\/x2+a2
dx dx dx dx
7. | ————— 8. 9. 10.
J’(x2+1)(x2+x) J.X(\/}J,Q/?) jsin3x jazsin2x+b2coszx

dx
j5—4sin X +3C0S X
11. Haittu miomass, orpaHiueHHyIo TuHUsAME Y = 2X+4, X =0.
12. HaiiTi niomaas GUrypsl, orpaHMueHHON KpuBoH I = 3 + 2c0s¢.
13. OnpenenuTh IUHY yTH KpuBO# Y = In X oT ToUkH (\/5; In \/é) JI0 TOUKHU (\/g ;In \/g).
14. Beruncautb 00beM Tella, OTpaHMYEHHOTO MOBEPXHOCTHIO, 00pPa30BaHHOM BpallleHuEM KpUBO

y

= 1 > BOKPYT' €C aCHMIITOTBI.
+ X

15. Pemuts quddepeHnnanbubie ypaBHEHUS:
dx. dy

1) —=+—==0;

Jx \/§
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2) 2xdx — 2ydy = x*ydy — 2xy *dx;
16. Beruncnutb 00beM Tella, OTPAaHUYSHHOTO MTOBEPXHOCTHIO, MOJIYYCHHOH MPH BPAIlEHUN OTPE3KOB JIMHUMA
y =2x—x?, y =0 Bokpyr ocu Ox u ocu Oy.
[IpoaBuHYTHII yPOBEHb
17. Onpenenuts paboTy, KOTOPYIO HAl0 3aTPaTUTh, YTOOBI IEKTPUUECKUil 3apsy €, =1 npubnu3ute k
3apsfy €, U3 OECKOHEYHOCTH Ha PacCTOSIHUE, PABHOE €IHHUILIE.
b
18. UccnenoBaTh CXOAMMOCTh HHTETpaJIa J

a

x* —a’
BAPUAHT 10
ba30BbIi1 ypOBEHB

3x
5%

dx dx
1. |Vx?+a%dx 2 X— 3.
'[ IS'HZX '[(x+1)\/x2+2x+2
I (x® +1)dx

3

e A S P 10, [ -

X(X® +x+1) 3x? +1-1 sin * xcos” x acosx+bsin x tg°x
11. BBIYHCINTH IIOIIA/lb, OTPAHHYEHHYIO TUHUAMHE Y = 3—2X— X, y =0.
12. Haittu miomaas GUrypbl, OrpaHUuEeHHOM KPUBO# ' = asin2e.
13. OnpenenuTh JUIUHY AyTH KpuBoi I' = a(1+ cos @)
14. Berauciautb 00beM Tella, OrapaHuYeHHOT0 TOBEPXHOCTSIMHU, MOTYYEHHBIMH MPU BpallleHUH JIMHUU

x=a(t-sint), y=a(l-cost)Bokpyr ocu Oy (0<t<2x).
15. Pemute nuddepeHimanbabie ypaBHCHHUS:
_y-1

D= X+1'
2) (e* +2)dy —y’e*dx =0;

16. BBI4MCINTL 00BEM Tell, OrpaHHYEHHBIX NApaboNoOHaOM Z = X° + 2Yy° U 3IIUNCOUIOM

5. [(Inx)*dx 6.

x* +2y? +17° =6.
[IpoaBUHYTHIN YPOBEHB
17. Onpenenuts AaBlieHUE BOJbI HA BEPTUKAIbHBIN MapaOOIUYeCKHii CETMEHT, OCHOBAHHE KOTOPOTO PaBHO
4m
U PACIIOJIOKEHO Ha MOBEPXHOCTH BOJIbI, @ BEPIINHA HAXOJUTCS HA TIIyOuHE 4M.

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

OneHka «OTIUYHO» CTABUTCS, €CIU CTYIEHT BBINOJHUI paboTy B TOJTHOM OOBEME C
coOnroieHreM HeoOX0IUMOM MOCIeA0BaTeTbHOCTH ICHCTBUIN; B OTBETE MPABHIBHO U aKKYPaTHO
BBITIOJIHSET BCE 3allMCH, TAONMUIBI, PUCYHKH, YEepTEXH, TpaduKH, BBIYUCICHUS, MPABHIHLHO
BBIIIOJIHSET aHAJIN3 OIINOOK.

OrneHka «XOpOII0» CTAaBUTCS, €CIU CTYACHT BBIMOJIHHI TpeOoBaHUS K oleHke "S", HO
JOMYUIIEHBI 2-3 HeAoYeTa.

OrneHka «yI0BIETBOPUTENHHO» CTABUTCS, €CIIU CTYACHT BBIIIOJHUI padOTy HE MOJHOCTHIO,
HO 00bEM BBHITIOJTHEHHONW YacTH TAaKOB, YTO TO3BOJISET TOJYYHTH IMPaBUIbHBIE PE3YIbTAThl U
BBIBOJIBI; B XOJI€ MTPOBEICHUS] pPA0OTHI OBLITN AOMYIIEHBI OITHOKH.

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

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

18. MccnenoBarh 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)

« » 2020r.
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