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OrneHOUHBIE MaTEepUAIBl TPEIHA3HAYEHBI M KOHTPOIS 3HAHUKW OOYYaroIIMXCs IO
muciumuiiae «Bpicasi MareMaTHka» M MPEACTaBISAIOT co00M  (POHA OIEHOYHBIX CpEACTB,
00pa30oBaHHBI COBOKYITHOCTHIO y4EOHO-METOAMYECKUX MAaTEepHaNIOB (3a7a4d JJsl MPaKTUYECKUX
3aHsATUM, BapuaHThl PI'P, olieHOUHBIE CpeACcTBAa MPOMEKYTOUHOM aTTeCTallMH, BApHUAHThl TECTOBBIX
3alaHuii B JIMCTAHIIMOHHBIX YUYEOHBIX Kypcax, 3aJadd JUisi MPOBEPKH OCTATOYHBIX 3HAHUI.),
MpeHa3HAYEHHBIX JJIs OLEHKH KauecTBa OCBOCHUS OOYYAIOUIMMUCS JaHHON IHCHUIUIMHBI Kak
4acTH OCHOBHOH MpodecCHOHaIbHONU 00pa30BaTebHOM MPOTrpaMMBl.

Ilenp — OLIGHUTH COOTBETCTBUE 3HAHWM, YMEHHUW M YPOBHS NMPHUOOPETEHHBIX KOMIETEHITUH
oOydJaromuxcsi 1elsM W TpeOOBaHWSIM OCHOBHOW  00pa3oBaTENbHON TPOTpaMMBI B XOJI€
poBeJeHUs y4eOHOro mpoiiecca.

OcHoBHas 3a/1aya — obecrneunTh OLICHKY YPOBHSI c(hOpMUPOBAHHOCTH
001menpogeCCHOHATBHBIX KOMITETCHITHH, TPHOOPETAEMBIX 00yUYaIOIUMCSI B COOTBETCTBHH C STUMH
TpeOOBaHUSIMU.

KonTtponp 3HaHuii oOydarommxcs MpOBOIUTCA B (opMme TeKylmero KOHTpOJIsS U
IIPOMEKYTOUHOHN aTTECTALUU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS C IIEJIbIO OMpPENENeHUs] CTENEHU YCBOCHUS
yueOHOr0 Marepuayia, CBOEBPEMEHHOTO BBISBICHUS W YCTPAaHEHHs] HEIOCTATKOB B IMOATOTOBKE
0o0y4aromuxcsi U IPUHATUS HEOOXOAUMBIX MEp M0 COBEPILIEHCTBOBAHUIO METOAMKH MPENoIaBaHus
yueOHOW JAUCUUIUIMHBL,OPTaHU3AMA PA0OTHl OOYYAIOIIUXCS B XOAE€ Y4YEOHBIX 3aHATUH W
MPOBEJICHUS, B CiIy4ae HEOOXOAMMOCTH, MHAUBHUIYAbHBIX KOHCYNIbTalui. K KOHTpoMIO TekyIei
YCIIEBAEMOCTH OTHOCSITCS] TPOBEPKA 3HAHHI, YMEHHI M HABBIKOB, MPUOOPETEHHBIX 00YJYAOIIUMUCS
Ha MPAaKTUYECKUX 3aHATHSIX.

[TpomexyTouHas aTTecTalnus CTYACHTOB 1O JaHHOW AUCIMUILTAHE MTPOBOAUTCS HA OCHOBAHUU
PE3YyIBTATOB BBHITIOJHEHUS M 3alUTHI UMH pacueTHO-Tpaduueckux padot (PT'P) u obopmusercs B
Bujge Benomocteit mo cucreme 0-1-2. KommwectBo PI'P mno jucuuminuHe omnpeneneHo
YTBEPKJICHHBIM Y4€OHBIM TpaduKom.

ITo uToram Kypca CTyJIEHTHI CAAIOT B KOHIIE Kaxkaoro cemectpa (1, 2, 3) oOydeHus sK3aMeH
10 AUCUHUILIMHE. B 9K3aMeHaAIIMOHHBIM OUIET WM BapHaHT TeCTa BKIIOYAIOTCS JBa TEOPETHUECKUX
BOMIPOCa U /IO YETHIPEX MPAKTUYECKHX 3amad mo Temam aucturuinHbl (IIpoTokon 3acenanus
kadeapsr Beicieit marematuku Nel0 ot ot 26 anpens 2017r.).

1 IMacmopT (poHIA OLIEHOYHBIX CPEACTB MO JUCHUILIINHE

OIIK-1. CriocobeH MpUMEHSTh €CTECTBEHHOHAYYHBIE U OOIICHHKEHEPHbIE 3HAHUS, METOJIbI
MaTeMaTHYECKOT0 aHalM3a ©  MOJCIUPOBAHMS, TEOPETUYECKOTO U  IKCIIEPHUMEHTAILHOTO
UCCIIEIOBaHMS B TPOGECCHOHATLHOMN JIeATEIIEHOCTH.

OIIK-1.1. JIeMOHCTpUpPYET €CTECTBEHHOHAYYHbIE W OOIIECHH)XCHEPHBbIC 3HAHWSA, 3HAHUS
METOI0B MaTEMaTUYEeCKOr0 aHalIM3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPHUMEHTAILHOTO
UCCIICIOBAHHS.

3HaeT: METOIBl MATEMATHYECKOTO aHAJTN3a.

YMeet: pematb TUIOBbIE 337]a4l MAaTEMaTUYECKOTO aHATN3a.

Buiiajeer: HaBbIKaMU peIIEHUS TUIIOBBIX 337]a4 MaTEMaTHYECKOT0 aHaJIN3a.

OIIK-1.2. TlpumeHseT eCTeCTBEHHOHAyYHbIE U OOIIECHHXCHEPHBIC 3HAHHUSA, METOJIbI
MaTeMaTHYECKOTO aHalM3a ©  MOJCIMPOBAHMS, TEOPETUYECKOTO U  IKCIIEPHUMEHTAILHOTO
UCCIIEIOBaHMs B TPO(GECCUOHATLHON 1EATEIbHOCTH.

3HaeT: MPUIOKEHNUS MAaTEMaTHYECKOTO aHATTU3a.

YMeeT: IpUMEHSITh METO/IbI MATEMAaTHUECKOTO aHAJIN3a B TIPUKJIATHBIX 3a/1a4aX.

Bianeer: HaBbIKAMHM TPUMEHEHHS MAaTEMAaTHYECKHMX OOBEKTOB W METOJOB B IPHKIAIHBIX
3a/a4ax.



KonTposunpyembie
pa3aeibl JUCHHILTHHBI

Kon

KOHTPOJINPYeMOii
KOMIIeTeHIINH

HaumeHoBaHuHe
OLIEHOYHOI'0 CPeACTBA

Cemectp 1

BBenenue B Kypc MaTeMaTHKH

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-y
OIIK-1.2-B

PI'P
DK3aMeH

Jluneiinas anre6pa

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-y
OIIK-1.2-B

PI'P
DK3aMeH

BexTopHas anrebpa u aHamUTHYECKas TEOMETPHUS

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIlIK-1.2-¥
OIlIK-1.2-B

PI'P
OK3aMeH

BBenenne B MaTeMaTHUEeCKHUH aHAJIN3

OIIK-1.1-3
OIIK-1.1-¥Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-y
OIIK-1.2-B

PI'P
DK3aMeH

Cemectp 2

HuddepenunansHoe ¢byHKUNR

OJHOM IepeMeHHOMN

HCYHUCIICHHUC

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-y
OIIK-1.2-B

PI'P
DK3aMeH

[Ipumenenne nuddepeHIMaTbHOTO HCYUCICHUS
JUISL UCCNeIOBaHUsA (YHKIMA W TIOCTPOCHHS WX
rpaduKoB

OIIK-1.1-3
OIIK-1.1-¥
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-¥
OIIK-1.2-B

PI'P
OK3amMeH

(DYHKI_II/II/I HECKOJIBKUX IEPEMEHHBIX

OIIK-1.1-3
OIIK-1.1-¥
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-y
OIIK-1.2-B

PI'P
DK3aMeH

Heonpenenennslii nHTErpan

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B

PI'P
DK3aMeH




9 OrmpeeNeHHbIH HHTETPANT U €T0 TIPIIIOKCHIS OIIK-1.1-3 PT'P

OIIK-1.1-Y OK3ameH
OIIK-1.1-B
OIIK-1.2-3
OIlK-1.2-y
OIlK-1.2-B

Cemectp 3

10 Huddepenunansupie ypaBHEHUS OIIK-1.1-3 PI'P

OIIK-1.1-Y OK3aMeH
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B

11 YucnoBsle ¥ PYHKIIUOHAIBHBIC PSI/IbI OIIK-1.1-3 PT'P

OIIK-1.1-Y DK3aMeH
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B

12 JIBOiHBIC HHTETPAITBI OIIK-1.1-3 PT'P

OIIK-1.1-Y OK3ameH
OIIK-1.1-B
OIIK-1.2-3
OIlK-1.2-y
OIIK-1.2-B

Kpurtepun oneHuBanusi KOMIeTeHIUI M0 pe3yabTaram 3amuThl PI'P u ciaum 3k3amena
1. YpoBeHb yCcBOEHHS Marepualia, NIpeIyCMOTPEHHOTO MPOTrPaMMON.
2. YMeHue aHanuM3upoBaTh MaTepHall, yCTaHABIMBATH IPUYUHHO-CIICICTBEHHBIE CBSI3H.
3. KauecTBO OTBETOB Ha BOIPOCHL: JIOTUYHOCTb, YOSIKICHHOCTD, O0ILAs SPYIHIIHA.

Kputepuu onenku PI'P no cucreme «0-1-2»:

«2» - CTYHEHT TpPEACTaBWJI TMOJHOCTBIO W IPABUJIBHO BBIINOJHEHHYIO, AKKYpaTHO
opopmiennyio PI'P, yBepeHHO OpHEHTHpYETCSi B PEIICHHBIX 3aJladaX, OCO3HAHO M KOPPEKTHO
OTBEYAET Ha KOHTPOJIbHBIE BOIIPOCHI, MOXKET PEUIUTh aHAJOTUYHOE 3aJaHUE;

«1» - crynent npeactaBun PI'P ¢ HekpUTHUYECKMMHU OTKJIOHEHHUSIMH 1O 00BEeMYy 3aJaHUH,
KauecTBy ux odopmienus, muo6o PI'P cogepxur ommbku He Gonee, uem B 20% 3ananuit, 1160
CTYJICHT HEYBEPEHHO OPUEHTUPYETCS B PEIICHHBIX 3a/1a4ax, UCIBITHIBAET HEKOTOPHIE 3aTPYTHEHUS
MIPU PEILICHUU aHAJIOTUYHBIX 3a/1a4;

«0» - cryaeHT He BeimoiaHua PI'P, mubGo B HEll OTCYTCTBYIOT WJIM COAEP)KAT KPUTHUYECCKHE
omnOku Oonee 20% 3amanuif, nu60 odopmiieHHE HEYIOBIETBOPUTENbHOE;, JHO0 naxe Npu
HATMYUU TIOJIHOCTBIO MPABWIBHO BBIMONHEHHOW PI'P cTynmeHT abconroTHO HE OpUEHTUpPYETCS B
MaTepuae, He CIocOOEeH BOCIIPOU3BECTH pelIeHHY0 3a1auy u3 PI'P.

Kputepuu BbICcTaBlIeHUs OLICHOK MTPH aTTECTAllMK PE3YIbTATOB 00YUEHHUs 110 AUCLUIIIIMHE B

BHJC OK3aMCHa.:

- Ha «OTJIMYHO» CTYAEHT JOJDKEH IPOJAEMOHCTPUPOBATH TNTyOOKOE M MPOYHOE YCBOCHHUE
3HAaHUM MaTepuaa; MCYEpIbIBAKOIIE, IOCIEIOBATEIbHO, TIPAMOTHO M JIOTMYECKH CTPOMHO
U3JI0KHUTh TEOPETUYECKHI MaTephall; MPaBUIBHO (OPMYIMPOBATH ONPENEICHUs; YMETh ClenaTh
BBIBOJIBI 110 M3JIaTa€MOMY MaTepuaily; 0e3ylpeyHo OTBETUTh HE TOJILKO Ha BOIIPOCHI Oujera, HO U
Ha JIOTMOJIHUTEIbHBIE BOMPOCH B paMKax pabodel mporpaMMbl AUCHUILIUHBL, POJIEMOHCTPUPOBATH
YMEHUE MPaBUIIBbHO BBINOJIHATH MPAKTUYECKUE 3aJaHUsl, IPELYCMOTPEHHBIE ITPOTrPaMMOii;

- Ha «XOpOIIO» CTYIEHT JOJDKEH IPOJAEMOHCTPUPOBATH JOCTATOYHO IIOJHOE 3HAHHE
MaTepuaia; IMpPOJEMOHCTPUPOBATh 3HAHWE OCHOBHBIX TEOPETHUYECKHX IOHATHUN; JOCTATOYHO
MIOCJIEIOBATEIbHO, TPAMOTHO M JIOTMYECKHM CTPOMHO H3Jaratb Marepual;, YMETb CHENaTh
JIOCTaTOYHO OOOCHOBAaHHBIE BBIBOJBI MO H3JIara€MOMY MaTepuaiy; OTBETUTh Ha BCE BOIPOCHI
Ounera; TNPOJEMOHCTPHUPOBATH YMEHHE MPABUIBHO BBIMOJHATH NPAKTUYECKHE 3aJlaHHs,
IPEIYCMOTPEHHBIE IPOTPAMMOM, TPU ATOM BO3MOXKHO JOMYCTUTh HENTPUHIUIIHAIBHBIE OIINOKY;
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- Ha «YIOBJIETBOPUTEIFHO» CTYACHT JIOJDKEH MPOJEMOHCTPUPOBATh 0OIIee 3HAHUE
U3y4yaeMoro MaTepHualia; 3HaTh OCHOBHYIO PEKOMEHIYEMYIO MPOrpaMMON TUCIHIUTHHBI YIeOHYIO
JUTEPaATypy; YMETh CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOU M3JIaraéMoro BOMPOCa; MOKa3aTh
06mee BJIaACHUC MOHSATUHUHBIM afnraparoM AOUCHUIUIMHBI, YMCTb YCTpPpAaHUThb OONYIICHHBIC
MOTPEIIHOCTH B OTBETE HA TEOPETHUYECKHUE BOMPOCHI W/MIU TPH BBITIOJTHEHUH TMPAKTHYECKUX
3aJaHWl  TIOJ PYKOBOJCTBOM TpernojaBareis, Ju00 (IpW HENPaBHILHOM  BBITOJHEHHU
MPAKTUYCCKOTI'0O BaZ[aHI/I}I) IO YKa3aHHWIO NPCOJaBaATCIIA BBIIIOJIHUTE APYTHUC MPAKTUYICCKUC 3alaHUA
TOr0 K€ pa3acia JUCHUIIINHBI.

- «HEYJIOBJICTBOPHUTEIBHOY» CTABUTCS B CIIydae: a) €CIIU CTYACHT BBHIMIOJHUAI HE BCE 3a/1aHUs,
MIPETYCMOTPEHHOTO yueOHBIM Tpadukom (He 3auTeH XoTsa Obl omuH PI'P); 0) ecnm cTymeHT mocne
Havaja JK3aMeHa OTKAa3aJICs €ro CJaBaTh WM HApYIIWI TMpaBWiIa CAaud JK3aMeHa (CIHCHIBAI,
MOJICKAa3bIBaJ, OOMAHOM TMBITAICS TONYyYUTh OoJiee BBICOKYIO OILIEGHKY W T.A.); B) HE3HAHHS
3HAYUTEIBHOM YacTH TMPOrPaMMHOIO MaTepuayia; He BJIaJCHHs TOHSATHWHBIM —aImapaToM
JVICIIATUTHHBI, CYIIECTBEHHBIX OMMOOK TMPU M3JI0KEHUH Y4eOHOTO MarepHhaia; HEyMEHHs CTPOHUTH
OTBET B COOTBCTCTBUHU CO CprKTypOﬁ Hu3jlaracMoro BOIIpoCa; HCYMCHHA ACJIAaTh BBIBOJbLI I10
HA3JIaraeMoOMYy MaTepualiy.

2 KoHTpoJIbHBIE BONPOCHI /1JIS1 OLICHUBAHUS KOMIIETEHIIM I
OIIK-1.1-3 u OIIK-1.2-3
1 cemecTp

1. MHoxecTBa, omnepauuu Haja MHokecTBamHu. CBolicTBa omnepauuid HaJl MHOXECTBAMH.
Huarpammsl Ditnepa-Benna.

2. KowmruiekcHble uncia, JeHCTBUS C HUMHU B anredpandeckoi Gopme.

3. Moaynb U apryMeHT KOMILUIEKCHOTO yuciia. TpUroHoMeTpuueckasi U rnokasareiabHast popmbl
3aMuCcu KOMIUIEKCHOTO yncia. @opmyna Diepa.

4. YMHOXEHHUE U JCIICHNE KOMIUIEKCHBIX YUCENT B TPUTOHOMETPHUUIECKOH (hopme.

5. ®opmyna Myapa. KopHu U3 KOMIUIEKCHBIX YHCEIL.

6. Marpuiipl, TMHEHBIE ONEPAIIMU HAJl MATPUILIAMHU U UX CBOMCTBA.

7. Omnpenenutenu 2-ro U 3-ro NOpsaIKoB. MUHOPBI. AJredpanyecKue TOTOIHEHUS.

8. CBoiicTBa OnpenenuTeNei.

9. OOpatHasg wMarpula: ONpEeAeNCHHe, TEOPEMbl O CYIIECTBOBAHWU U E€AMHCTBEHHOCTH
oOpaTHO# MaTpuIlbl. Beraucienre oOpaTHOM MaTPHIIBL.

10. CJIAY: ckanspHas u MatpudHas ¢popmsl 3anucu. Buast CJIAY.

11. JIuneitHas 3aBUCUMOCTb CTPOK MaTPHIIbI U €€ CBOMCTBA.

12. Panr matpuisl. Teopema o 6a3ucHOM MUHODE.

13. Pemenre MaTpuIHBIX ypaBHEHUI METOJIOM 0OpaTHOM MaTpPHIIBIL.

14. ®opmynsl Kpamepa.

15. Teopema Kponekepa-Kanesnmnu.

16. Pemenue u uccnenosanne CJIAY meronom ["aycca.

17. Ckansipable 1 BEKTOPHbBIEC BEJIMYMHBI. JINHEHbIE onepaliuy HaJl BEKTOpaMU U UX CBOMCTBA.

18. YcnoBue KoUIMHEApHOCTHU ABYX BEKTOPOB. [Ipoekiiuu BekTopa Ha ock. CBOMCTBA MPOEKIUH.

19. JIuneitHasg 3aBUCHUMOCTH BEKTOPOB. TeopeMbl O JIMHEMHOM 3aBUCUMOCTH BEKTOPOB Ha
IJIOCKOCTH U B IPOCTPAHCTBE

20. bazuc. OpToroHanbHble 1 OPTOHOPMHUPOBAHHBIE CUCTEMBI BEKTOPOB. PazioxkeHune BeKkTopa
no 6aszucy. JlexkapToBa mpsIMOYTroJibHAs CUCTEMbI KOOPAMHAT.

21. CkansipHoe pOU3BEAEHNE BEKTOPOB: OINpeliesieHne, CBoMCTBa. CKaIsipHOE MPOU3BEIICHUE B
KOOpAMHATHOHM opme. Y cI0BrHE OPTOrOHAIBHOCTH JIBYX BEKTOPOB.

22. BekTopHOE€ TPOM3BEIACHHE JBYX BEKTOpPOB: OIpEJECIEHHUE, CBOWCTBA, BEKTOPHOE
MIPOU3BEICHNE B KOOPIUHATHOW (hopMe.

23. CMeIIaHHOE TPOU3BEICHUE TPEX BEKTOPOB: OMpENeSIeHHe, CBOMCTBA. ['eomeTpuyeckuit
CMBICH ompenenuTens 3-ro nopsaka. CMemanHoe IPOU3BeICHUE B KOOPAUHATHOU (popme.

24. Tlpsimas Ha TJIOCKOCTH, Pa3JIMYHbIC BUAbl YPABHEHUN MPSIMOM Ha MJIOCKOCTH.

25. B3auMHO€E pacnosio’KeHUE IPsSIMBIX Ha IJI0CKOCTH. PaccTosiHME OT TOUKM 10 IPSAMON.

26. PaznuuHbie BUBI 3aJ]JaHUS YPABHEHU NIOCKOCTH B IPOCTPAHCTBE.
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27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

38

39.

40.
41.

42.

43.
44.
45.
46.

47.

B3anmHoe pacnonoxeHue miI0CKOCTeW B IPOCTPAHCTBE.

VYpaBHeHUs IPsIMOM B MPOCTPAHCTBE.

B3anMHoe pacnonoxkeHue npsMbIx B IPOCTPAHCTBE.

B3anmHoe pacnosniokeHre npsMOon U MIIOCKOCTH B IPOCTPAHCTBE.

PaccrostHue OT TOYKH 40 MIOCKOCTH.

ONIUTIC U €T0 CBOMCTBA.

I'unepOona u e€ cBoiicTaa.

[Tapabona u e€ cBoiicTBa.

[Monstre Qynkuuu. OOMacTe ompeneneHusi, cmnocoObl 3amganus, rpadpux. YETHBIE U
HEUYETHBIC, TIEPUOANIECKUE (YHKIIUH.

Crnosxubie, oOpaTHbIE U HessBHbIE QyHKINH. OrpaHUYeHHBIE 1 MOHOTOHHBIC () YHKITUH.
UucnoBble TOCIEIOBATEIPHOCTH: OMNpPEACICHUe, CHOCOObl 3a/JaHMsi, OTrPaHUYCHHEIE,
MOHOTOHHBIE. [Ipeen 4ncinoBoil Nocien10BaTENBLHOCTH.

. CBolicTBa CXOQAIINXCSA IIOCIEI0BATEILHOCTEN.

Beckoneuno Mainple IOCIENOBATEILHOCTH M HMX CBOHCTBA. bBeCKOHEYHO OOJIBIIINE
IIOCJIEAOBATEIHHOCTH U UX cBolicTBa. CBs3b 0/M 1 0/0 mociie10BaTEILHOCTEN.

CBoiicTBa npe1eIoB CyMMBbI, TPOU3BEICHUS U YACTHOTO.

MOHOTOHHBIE TOCIEAOBATEIBHOCTH. YCJIOBUSA CYIIECTBOBAHMUS TpeAeia MOHOTOHHOM
IOCJIeI0BaTeIbHOCTH. YucTo €.

TpenenbHas Touka U pejen GpyHKIuN B Touke. Onpe/ee e Ipeiena Ha s3bike € — O (110

Komm) u Ha s361K€ MTOCHenoBarenbHOCcTel (10 ['eitne). CBoiicTBa mpenenoB pyHKITHH.

DKBHUBaJICHTHbIE OECKOHEUHO MaJible (DYHKIMH B Iipezenax. Tabiuia S5KBUBaJICHTHBIX 0.M.Q.

[TepBrIil 1 BTOPOI 3aMedaTesbHbIE TPEAEIIbI.

HenpepbIBHOCTh PYHKIINH B TOUKE; OJHOCTOPOHHSSI HEIIPEPHIBHOCTD B TOUKE.

HemnpepsiBHOCTD ClOKHOW (YHKIHMH, TEPEXOoJ K Tpeaeny I0J 3HAKOM HeNpepbIBHOU

GbyHKIMH.

Touku pa3pbiBa U UX KJIacCUPHUKAIHUS.

2 cemecTp

[Tpown3BogHast GyHKIMH, €€ TCOMETPUUECKUI M MEXAaHUYECKUH CMBICIL.

YpaBHEHUs KacaTeJIbHOW U HOPMaJH K rpaduKky QyHKIIUH.

[Ipow3BogHass  oOpatHo w  cioxHOM  GyHKuMu. IIpousBoaHBIE  OOpATHBIX

TPUTOHOMETPUUYECKUX (PYHKLIUH.

Tabnuia npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIIUH.

[Ipou3sBoaHast CyMMBI, IPOU3BEIEHUS U YACTHOTO JABYX () YHKIIHA.

HuddepernmpyeMocTs GYHKIIUH, CBSI3b MEXKTY TU(PEepeHITHATOM U TPOU3BOTHBIMH.

Juddepennman GyHKIIUHN, €ro TeOMETPUUECKUI cMbIca. THBapHaHTHOCTH (OPMBI 3aHCH

nepBoro auddepeHiuana.

8. Ilpumenenne nuddepeHnmana s NpUOIMKEHHBIX BEIYUCICHUN.

9. TlpousBoansie u nuddepeHIranbl BHICIIMX TOPSAKOB.

10. IepBas u BTOpas mpon3BoaAHbIEe GYHKINHN, 331aHHBIX TAPAMETPUIECKH.

11. OcHoBHBbIe Teopembl auddepeHInaIbHOTO HCcUnciaeHuss: TeopeMbl Depma, Poms,
Jlarpanxa, Komu u ux nmpuMeHeHHe.

12. IIpaBuno Jlonurans.

13. ®opmyna Teitnopa. Ilpencrasnenne Qydkuumit €', sin x, cos x, (1+x)" mo dopmyme
Telnopa.

14. YcioBusi MOHOTOHHOCTH (DYHKIIMH.

15. Okctpemymbl  ¢yHkuuu. HeoOXogumbie W AOCTaTOYHBIC YCIOBUS  JIOKAJIBHOTO
AKCTpPEMYyMa.

16. OTpickaHWEe HAaUOOJBIIIETO U HAUMEHBIIIETO 3HAYCHUH (DYHKIIUHA HAa OTPE3KE.

17. UccnenoBanus pyHKIIUN HA BBITYKJIOCTh U BOTHYTOCTh. TOUYKHM mepernoa.

18. AcuMnTOTHI (PyHKITUH.

19. O6mas cxema uccieoBaHus GYHKIUU U TOCTpOeHUS e€ rpaduka.

el e

Nowk
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20.
21.

22.
23.

24.
25.
26.
27.
28.
29.
30.
31.

32.
33.

34.
35.

36.
37.
38.

39.
40.
41.
42.

43.
44,
45.

46.

OcHOBHBIE 3JIeMEHTapHbIe (PYHKIIUN U UX CBOWCTBA.
Oynknun Heckodbkux mepemeHHbix (PHIT): ompenenenue, obnacTe ompeneneHus M
o0nacTe 3HaueHW, Tpaduk, YacTHBIE NPOU3BOAHBIC (OIMpPENEICHUs,, T€OMETPHUECKUI
CMBICIT).
YpaBHEHHUsI KacaTeIbHOMN INIOCKOCTU U HOPMAJIU K IIOBEPXHOCTH.
[Tomroe mpupamenue u nonHeid auddepeniman OHIT. Heobxomumoe u mocraTouHoe
yenoBus auddepennupyemocta OHIL.
ITonnas npow3BoOIHAs, YaCTHBIE MPOU3BOHBIE C10kHOM DHIT.
Hesubie pynkuuu. {uddepenipopanre HesIBHO 3a1aHHBIX (DYHKITHA.
YacTtHble Mpou3BoAHbIE U UG depeHIInaTbl BEICIINX MOPSAKOB.
®opmyna Teinopa ms OHIL
[TpousBognas ®HII no HampaBiieHUIO.
I'paguent OHII u ero cBoiicTsa.
HeoOxoaumble 1 JOCTaTOYHBIE YCIOBHS 0€3YCIIOBHOTO JIOKAIHHOTO SKCTPEMYMa.
Haxoxnenne HauOoOJbIIEr0 W HAMMEHBUIETO 3HAueHUs (QYHKIMM Ha 3aMKHYTOM
MHOECTBE.
[lepBooOpasnas. Heonpeaen€HHbIi HHTETpajl U €ro CBOMCTBA.
MeToapl HHTErpUPOBaHUS (MIPOCTEHIME MPUEMBI HHTETPUPOBAHUSI, 3aMEHa TTEPEMEHHOM
Y UIHTETPUPOBAHME T10 YACTSIM).
[Ipocreiimue parmoHaIbHBIC IPOOU U X UHTETPUPOBAHHUE.
Paznoxxenne MHOrowsieHa C JeMCTBUTENBHBIMU KOI((UIIMEHTaMH Ha HENpPUBOAKUMBIE
MHOXHUTENMH. Pa3nokeHue parmoHaIBHBIX JpoOeil Ha mpocteimmue. MHTErpHpoBaHue
panMoHaTBHBIX (DYHKITHIA.
HNHuTerpupoBanne UpparoHaTbHBIX (YHKITUH.
WuTerpupoBanue TpPUrOHOMETPHUECKUX (DYHKITHA.
3ajaun, NpUBOJAIINE K MOHATHUIO ONpEAENEHHOro MHTerpaia. OnpeneneHne MHTerpaia
Pumana.
CgolicTBa uHTerpaia Pumana.
OCHOBHBIE KJIacChl MHTETPUPYEMBIX (DYHKITHIA.
OnpenenéHHbli HTHTErpal C IEPEMEHHBIM BEPXHUM IIPEAEIOM U €r0 CBOMCTBA.
®opmyna Herorona-JleiiOHuna. 3amMeHa NMEpeMEHHONM W WHTETPUPOBAHUE MO YACTSIM B
OIPEIENIEHHOM UHTETpAJIE.
[Ipunoxenue onpeneEHHOr0 MHTErpajga K BEIYMCICHUIO IUTOMIAIH.
[TpunosxeHnue onpeaenéHHOro0 UHTErpaia K BHIYUCICHUIO 00BEMA.
Omnpenenenne uMHbL Oyru. llpunoxkeHue onpenenéHHOro HMHTErpajga K BBIYMCIECHUIO
JUIMHBI TyTH.
HecoGcTBeHHbIe HHTETPAJIB ¢ 0ECKOHEUHBIMU TpeeiaMi OT HEOTPAHUYCHHBIX (DYHKIIHIA;
MX OCHOBHBIE CBOMCTBA U MMPU3HAKU CXOJIUMOCTH.

3 cemecTp

ONY 1-ro nopsnka: onpeneneHue, Gopmel 3anucu. 3agada Komm, Teopema cyiecTBoBaHUs
Y €IMHCTBEHHOCTH pelieHus 3agaun Komm.

OcHoBuble kimaccel OY 1-ro mopsinka, MHTETpUpyeMble B KBaapaTypax (ypaBHEHHS C
pasfensIomMUMHCA IEpEMEHHBIMU, OfHOpoAHbIe JIY M mpuBoAsIMecs K HUM, JIMHEHHBIE
ypaBHEHU U ypaBHeHUs1 bepHysn).

Huddepenunanbuple ypaBHeHHMS BbICHIMX TNOpsakoB. 3amaua Kommu. OY  Beicmmx
MOPSKOB, TOMYCKAIOIINe MOHKEHUE TOPSAKa.

Jluneiinple nuddepeHInaTbHble YpaBHEHHS N-ro mnopsaka, onxHopomausie (JIOAY) u
Heoaropoaubie (JIHY).

O6mas Teopus JIOAY wu JIHAY. Omnpenenutens Bponckoro. OcHoOBHas Teopema o
ctpyktype obmiero pemenus JIOAY (JIHIAY).

JIOZLY ¢ nocrosHHBIMU KO3 uimeHTamu.

JIHJLY ¢ npaBoii 4acTh0 CIENUAIBHOTO BHUIA.
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8. Meroz Bapuauu npou3BOJIbHBIX MOCTOSIHHBIX Juid pemenus JIHY.

9. Hopmanwshas cucrema JIY. I'eomerpuyeckuii cmpicn pemeHud. 3agada Komm s
HopManbHOU C/IY.

10. MeTtoa uckiroueHus ais pemenust HopmainbHou CJIY.

11. YucnoBele psapl. CxomuMmocTh W cymMma psna. HeoOxoammoe ycinoBHE CXOAWMOCTH.
HevictBus ¢ psaiamu.

12. Papl ¢ IONOKUTENBHBIMU WiieHaMH. Heo0Xo1uMoe U TOCTaTOYHOE YCIIOBHUE CXOAMMOCTH.

13. Teopembl cpaBHEHUS. «ITATOHHBIEY» PAJIBI.

14. Psiabl ¢ mONIOKUTENBHBIMY UieHaMU. [Ipr3Haku CXOAMMOCTH.

15. 3nakouepenyrommecs psaasl. Teopema JlelOuuma.

16. 3nakonepeMeHHbIE PSJIbl. AOCOTIOTHAS U YCIIOBHAS CXOJUMOCTH U UX CBOMCTBA.

17. ®ynakuuonanbHbie psiibl. O6JaCTh CXOIUMOCTH.

18. PaBnomepnas cxogumocTs. [Ipusnak Beitepurpacca.

19. CpoiicTBa paBHOMEPHO CXOJIAIIMXCS PSI/IOB.

20. Crenennsbie psnsl. Teopema AGerns.

21. Paguyc cxogumocTtu. CBOMCTBA CTENIEHHBIX PSJIOB.

22. Panel Tenopa u MakiopeHa.

23. Paznoxxenue sneMeHTapHbIX (yHKIHHN B psan Tewnopa.

24. [IpuMeHEeHHEe CTENICHHBIX PSOB JUIsl MPUOIMKEHHBIX BHIYUCICHUH.

25. JIBoiHbBIE MHTETPAJIbl, UX CBOMCTBA.

26. Beruncnenue ABOMHBIX MHTETPAJIOB TOBTOPHBIM HHTETPUPOBAHUEM.

27.3ameHa MepeMEeHHBIX B JBOMHBIX MHTerpanax. [lepexo/ kK moJsspHbIM KOOpIUHATAM.

3amayu Ui MPAKTHYECKUX 3aHATHI
OIIK-1.1-Y,B u OIIK-1.2-Y,B

B xone mpakTH4ecKHX 3aHSITHI MPOMCXOJIUT pELIEHHE 3ajad, MPEJCTaBICHHBIX B COOpPHHMKaX
3a1a4 JUIs MPAKTHYECKUX 3aHATHH M CaMOCTOSITEIbHOH pabOThl, KOTOPbIE JIOCTYIHBI JUIS
CKayMBaHUS B DJIEKTPOHHOM BH/JIE.
l. KommuiekcHeie uncna. JIuneitnas anredpa. AHanuTu4yeckas reomeTpus. Beenenue B
aHaJM3: 3aJa491 JUIS TPAKT. 3aHATUN U caMocCT. padboTsl (1-i cemectp) / A. B. JlyboBukoB [u ap.];
PI'PTY. - Pszans, 2009. - 68c. URL: http://rsreu.ru/component/docman/doc_download/1155-1-j-
semestr-zadachi.
2. WuTerpan. OcHOBBI TUHEWHOM anredpsl. DyHKIIMM MHOTHX TEPEMEHHBIX.
OO6wikHOBeHHBIE AU DepeHITnaTbHbIe YPaBHSHUS: 3aJa4H JIJIs1 TPAKT. 3aHSITHI M CaMOCT. PaOOTHI
(2-#1 cemectp) / A. B. Jly6oBukos [u np.]; PTPTYVY. - Pa3ansb, 2009. - 60c. URL:
http://rsreu.ru/component/docman/doc_download/1156-2-j-semestr-zadachi.
3. DNEeMEHTHI ONEPAllMOHHOT0 UCUuCiIeHus. Papl. JIBoliHbIE, TPOHHBIE U KPUBOJIMHEHHBIE
MHTETpaJIbl. DIIEMEHTHI TEOPUU TOJIS. Y paBHEHUS B YaCTHBIX MPOU3BOAHBIX: 33/1a4H JJIS TIPAKT.
3aHTHIA U caMocT. pabotel / A. B. JIyooBukos [u ap.]; PTPTY. - Psazanb, 2009. - 40c. URL:
http://rsreu.ru/component/docman/doc_download/1157-3-j-semestr-zadachi.

BapuanTbl pacuetHo-rpadpuyueckux paoor (PI'P)
OIIK-1.1-Y,B u OIIK-1.2-Y.B

B mpouecce u3zydyeHusi KaI0M TeMbl CTYIAEHTHI 00s3aHBI CaMOCTOSITEIbHO BO BHEAYAHUTOPHOE
Bpems BbIOAHUTHL PI'P mo oraenpHbiM Temam. KoHTposibHblE ompochl mnpu 3amure PI'P
MPOU3BOJISATCS HA OCHOBAHUU COOTBETCTBYIOIINX THIIOBBIX BOIPOCOB MPOMEKYTOUHOM aTTeCTallUU.
1 cemecTp
PI'P 1/ 4actb 1 «JueMenTapHass MaTteMaTuKa. OCHOBBI MATPUYHOI aJaredpbD).
http://www.rsreu.ru/component/docman/doc_download/15903-2021-tipovoj-raschet-1-
elementarnaya-matematika
http://www.rsreu.ru/component/docman/doc_download/15904-2021-tipovoj-raschet-2-linejnaya-

algebra



http://rsreu.ru/component/docman/doc_download/1155-1-j-semestr-zadachi
http://rsreu.ru/component/docman/doc_download/1155-1-j-semestr-zadachi
http://rsreu.ru/component/docman/doc_download/1156-2-j-semestr-zadachi
http://rsreu.ru/component/docman/doc_download/1157-3-j-semestr-zadachi
http://www.rsreu.ru/component/docman/doc_download/15903-2021-tipovoj-raschet-1-elementarnaya-matematika
http://www.rsreu.ru/component/docman/doc_download/15903-2021-tipovoj-raschet-1-elementarnaya-matematika
http://www.rsreu.ru/component/docman/doc_download/15904-2021-tipovoj-raschet-2-linejnaya-algebra
http://www.rsreu.ru/component/docman/doc_download/15904-2021-tipovoj-raschet-2-linejnaya-algebra

PI'P 1/ 4acthb 2 «OCHOBBI aHAJIUTHYECKOH IFeOMeTPUM».
http://www.rsreu.ru/component/docman/doc_download/15905-2021-tipovoj-raschet-3-vektornaya-
algebra-analiticheskaya-geometriya

PI'P 1/ yactsb 3 «IIpeaesbl M HENPEPBIBHOCTDbY.
http://www.rsreu.ru/component/docman/doc_download/15906-2021-tipovoj-raschet-4-predel-i-

nepreryvnost

2 cemecTp

PI'P 2 /gactsp 1 «/{uddepenunanbHoe ucuucjieHne pyHKIHMU OJHOMH IepeMeHHO0i».
http://www.rsreu.ru/component/docman/doc_download/15907-2021-tipovoj-raschet-5-diff-
ischislenie-f-i-odnoj-dejstv-peremennoj

PI'P 2 / yacthb 2 «PYyHKIMH HECKOJBKUX MEePeMEHHBIX).
http://www.rsreu.ru/component/docman/doc_download/3686-tipovoj-raschet-8-fmp-2013

PI'P 2 / yactb 3 « MHTerpajibHOE HCUUCIECHUEY.
http://www.rsreu.ru/component/docman/doc_download/3684-tipovoj-raschet-6-integr-isch-2013

3 cemecTp

PI'P 3 / yactb 1 «O0bIKHOBeHHBbIE JU(PepeHINATIbHbIE YPABHEHUS U CHCTEMbI
audpepeHIMATBHBIX YPaBHeHH». http://www.rsreu.ru/component/docman/doc_download/3687-
tipovoj-raschet-9-du-sdu-2013

PI'P 3 / vyactb 2 «Psaabl: uncjioBble, PyHKIUOHAIbHBIE» (NeNel-17).
http://www.rsreu.ru/component/docman/doc_download/8308-tr-ryady-30-12-2016

PI'P 3 /yactpb 3 «AHTerpupoBanue GyHkuuii AByX nepeMeHHbIx» (NeNel-4).
http://www.rsreu.ru/component/docman/doc_download/8307-tr-kratnye-integraly-teoriya-polya-30-
12-2016

OneHouHble cpeAcTBa NMpHUBENEHbl HWKe. Paszpemaercs u uHas (GopMyIMpOBKa BOMpPOCa MU
npuMepa, 0e3 M3MEHEHHs €ro CMbICIa WIM COJEpXkKaHUsA, HalpuMmep, ApoOJIeHHe, HW3MEHEHHE
YCJIOBUM WJIA UHOE.

BapHaHTLI TEeCTOBBIX 3aJaHUH B THUCTAHIHOHHBIX yqeﬁnmx Kypcax

Texymmii KOHTPOJIb 3HAaHUH CTYIEHTOB B MOXXET NPOBOTUTCS B BHJIE KOMITBIOTEPHOTO
TECTHPOBAHUS 110 PA3TMYHBIM MOIYJISIM (Te€MaM) MPOTPaMMBIL.

KommnbroTepHble TeCcThl TPEICTAaBICHBI B JUCTAHIMOHHBIX Yy4YeOHBIX Kypcax Ha 0asze
CUCTeMHI yripaBiieHus ooydenueM Moodle: http://cdo.rsreu.ru/

JIoCTyn K KypcaMm MpeoCcTaBisieTcs Mo Mapoiio U3 BHYTPEHHENW WH(POPMAIIMOHHON CUCTEMBI
OopraHu3anui 1 u3 rinodanbHoi cetn MHTepHeT. BHyTpH Kakaol ydeOHOW Tembl C(OPMHPOBAH
OOMIMPHBIN 0aHK pa3HOOOpa3HBIX BOMPOCOB, KOTOpPhIE pa3OUTH Ha Karteropuu. Kaxxaas kareropus
COJICPKHUT OJTHOTUIIHBIE 3a/1a41, O0bEJMHEHHBIE OJTHUM YU4eOHBIM BonpocoM. TecT popmupyercs Ha
OCHOBE BBIOOpA CIY4aifHOTO BOMPOCa U3 KaXKI0H YKa3aHHOW KaTeTOpHH.

TecThl ISl MPOBEPKH OCTATOYHBIX 3HAHUI
[Ipn mpoBepke OCTATOYHBIX 3HAHUN CTYAEHTAM pa3pelIaeTCs HMCMOIb30BaTh KOHCIEKTHI
JIEKIMI U CIIPABOYHYIO JIUTEPATYPY.

Koa u HauMeHoOBaHHEe HHIMKaATOpa

KOII U HAUMEHOBAHHE¢ KOMIICTCHIIUHN
JAOCTHIKCHHUS KOMIICTCHIHHN

OIIK-1.1: lemoHCTpUpYyET OIIK-1.1-3: 3HaTb METOIBl MaTEMaTUYECKOTO
CCTCCTBCHHOHAYYHLIC U OGH_IGI/IH)KGHGPHBIG aHaJIM3a,
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http://www.rsreu.ru/component/docman/doc_download/15905-2021-tipovoj-raschet-3-vektornaya-algebra-analiticheskaya-geometriya
http://www.rsreu.ru/component/docman/doc_download/15905-2021-tipovoj-raschet-3-vektornaya-algebra-analiticheskaya-geometriya
http://www.rsreu.ru/component/docman/doc_download/15906-2021-tipovoj-raschet-4-predel-i-nepreryvnost
http://www.rsreu.ru/component/docman/doc_download/15906-2021-tipovoj-raschet-4-predel-i-nepreryvnost
http://www.rsreu.ru/component/docman/doc_download/15907-2021-tipovoj-raschet-5-diff-ischislenie-f-i-odnoj-dejstv-peremennoj
http://www.rsreu.ru/component/docman/doc_download/15907-2021-tipovoj-raschet-5-diff-ischislenie-f-i-odnoj-dejstv-peremennoj
http://www.rsreu.ru/component/docman/doc_download/3686-tipovoj-raschet-8-fmp-2013
http://www.rsreu.ru/component/docman/doc_download/3684-tipovoj-raschet-6-integr-isch-2013
http://www.rsreu.ru/component/docman/doc_download/3687-tipovoj-raschet-9-du-sdu-2013
http://www.rsreu.ru/component/docman/doc_download/3687-tipovoj-raschet-9-du-sdu-2013
http://www.rsreu.ru/component/docman/doc_download/8308-tr-ryady-30-12-2016
http://www.rsreu.ru/component/docman/doc_download/8307-tr-kratnye-integraly-teoriya-polya-30-12-2016
http://www.rsreu.ru/component/docman/doc_download/8307-tr-kratnye-integraly-teoriya-polya-30-12-2016
http://cdo.rsreu.ru/

KO)_I U HAUMEHOBAHHE¢ KOMIICTCHIIUHN

KO)I N HAMMCHOBAHME UHAMKATOpPA
JOCTHIKCHUA KOMIICTCHIIUHU

3HaHHWA, 3HAaHUA METOA0B MaTEMAaTHYCCKOT'O
aHaJIn3a U MOACIIMPOBAaHU, TCOPCTHICCKOI'O
1 OKCIIEPUMEHTAIIBHOI'O UCCIICJOBAHMA.

OIIK-1.1-Y: yMerp pemarb THIOBBIE 3aJayu
MaTEMAaTHYECKOI0 aHaJIN3a.

OIIK-1.1-B: BnageTs HaBbIKaMH PEIIEHUS TUITOBBIX
3aJ]a4 MaTeMaTUIECCKOr0 aHaIM3a.

a) TUNOBBIE TECTOBbIE BONMPOCHI 3aKPHITOr0 THIA:
1. Kakoii Bun nmeet anredpandeckas Gpopma 3amucu KOMIUIEKCHOTO Yucia?

a) er‘eiﬂ’,
6) z=r-(cos@+i-sing),
B) z=X+i-).

2. Kakas maTpuIia Ha3bIBa€TCsSl HEBBIPOKICHHOM?

a) ecJM cpeau €€ DIIEMEHTOB HET HyJIeH,
0) ecnu e€ onpeenuTeNb PaBeH HYIIIO,
B) e€CiM e€ OnpeeNTUTeNh HE PaBEH HYIIIO.

3. Haiitu Bextop 4B, ecmm: A(1,2,-3), B(0,2,1).

a) (-1,0,4);
6) (~1,2,4);
B) (1,0,—4)

4. Haiitu limM
x—7 x_s

a) 27
0) He CyIIeCTBYET,
B) 0.

5. TlpousBoaHas CyMMBI ABYX (DyHKIMI paBHa:

a) (u+v)’ =u'+V';

’
0) (u+v) =u'v+uw)/
rou'v+vu
B) (1/[+V) —T.

6. NUuTterpan I (2x + 1)e3"dx HaxOJIUTCS UHTETPUPOBAHUEM IO YACTAM. Y KAKUTE V.

a) e3x,
0) 2x+1,
B) x" +x,

r) e,

0
7. Heobxonumoe ycaoBue CXOAUMOCTH YHUCIIOBOTO psijia Zan :

a) lima, =0,

n—»0

0) lima, =,

n—>0
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B) lima, =o0.

n—0

8. YKaxkuTe 4acTHbIE pPEUIeHUs JMHEHHOr0 OJHOPOAHOro an(p(depeHInaNIbHOr0 ypaBHEHHS
BTOpOro nopsiaka y" —5y"+6y = 0. (OTBETOB MOXET OBITh HECKOJIBKO)

a) e*,

0) cos2x,

B) e,

r) sin3x.

9. YkaxxuTe BHJl YaCTHOTO pEIICHUS JIMHEHHOro HEOAHOPOIHOro auddepeHnnanbHOro
YpaBHEHUS BTOPOIO IMOPsAIKA UMEIOT BUJ " + 4y =sin 3x

a) Axsin2x,

6) x(Asin3x+ Bcos3x),

B) Bcos2x,

r) Asin3x+ Bcos3x.

10. YKaXkuTe CMBIC IBOMHOTO MHTErpaja J.J' \/dedy, D= {(x, y):0<x<2,0<y< 1} :
D

a) TUIOIIAb MPSAMOYToJbHON obnacTtu D;
0) MOMEHT nHepIuu 06sacTi D OTHOCHTENBHO Havajia KOOPIMHAT;

B) Macca o01acTi D ¢ mOBEpXHOCTHOM MIOTHOCTBIO /XY ;
T) eHTp Macc obnactu D;

Ne | 2 3 4 5 6 7 8 9 10
OTBET B B a a a r a | aB r B

0) TUIIOBBIE TECTOBbIE BONMPOCHI OTKPBHITOr0 THIIA:

2
.

1. [lanel z, =2+5i u z,=3+i, z=z —z,. Halitu Rez, Imz,
2 -1 -6 1 . ;
2. JlaHbl MaTpuUbl 4 = 3 s U B= 3 . Haiitu: 4" + B . B oTBeT yKazaTh a,,.
3. JlaHO ypaBHEeHHE IIOCKOCTH 5x —3y+2z—30=0. Halitu TOuKy nepecedeHust IIOCKOCTH C
oceio Ox .

. . sin3x
4. Haiitu npeaen pyHkuuu lim——— .
x>0 In (14 5x)

5. Jana ¢pynaxims f(x)=(2x+1)-e". Haiitu f'(0).

6. Jana ¢pyaxums f(x)=x"+1,5x" —6x+9 . HaiiTl TOuKy MakcuMyma (yHKIUHH.

7. Haiitu miomaas GpUrypsl, orpaHUYeHHOM Mapabosoi y=x* —4x+3 v npsMoit y = x—3.
& (x-2)

8. Halizure pagnyc CXOQMMOCTH CTENIEHHOTO Psaa Z e
n=1 n -

9. Haiitu mmomans S QUrypsl, orpaHudeHHoN muHEAME x° + V> =4, x>0, y<0.B oTser

S
yKa3aTh A .
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10. Haiitn cymmy KopHe# xapaktepucTtaueckoro ypaBHenust Y y"—5-y'+6-y=0.

No 1 2 3 4 5 6 7 8 10
otBeT | Rez=-1; | -4 (6,0,0) 0,6 3 -2 1 3 1 5
Imz=4; 6
|Z|2 =17.

Koa n HauMeHOBaHUe HHIUKATOPA

KO}I H HAUMECHOBAHHE KOMIICTCHIIUHA
JOCTHIKCHHUS KOMIICTCHIHN

OIIK-1.2: ITpumensieT ectectBeHHOHay4yHble U | OIIK-1.2.-3: 3HaTh NpUIOKEHUS

OOIIeMH)KEHEPHBIE 3HAHUS, METO/IbI MaTeMaTU4YeCKOro aHaIM3a.
MaTeMaTU4YecKoro ananusza u MmojenupoBanus, |OIIK-1.2.-Y: npuMeHsTh METOIbI
TEOPETHUYECKOTO U KCIIEPUMEHTATBLHOTO MaTeMaTUYeCKOro aHallh3a B MPUKIAIHBIX
Hccaea0BaHus B PO eCCHOHAIBHON 3aJa4Jax.

NEATEIbHOCTH. OIIK-1.2.-B: BnageTh HaBbIKaMH IPUMEHEHUS

MaTeMaTU4eCKNX 0OOBEKTOB U METOJ0B B
MPUKIIAIHBIX 3aJlavdax.

a) TUIIOBbIE TECTOBbIE BONPOCHI 3AKPHITOr0 THIIA:
1. KakoBa ammuryzaa (B) n HauanbHas ¢a3a (paa) kojaeOaHMs, ONKUChIBaeMasi BBIPAKCHHEM

U(t)=Re 120.¢175) )5

a) 120 B u 50 pan,
6) 120 B u n/4 pan,
B) 50 B u 120 pan,
r) 50 B u n/4 pan,

2. Marpuna, Koaupyrolias cooOIIeHne, J0HKHA OBITh HEBBIPOXKIECHHOM, TO €CTh
a) OHa HE UMeeT O0paTHYIO MaTPUILY,

0) ee IETEPMUHAHT OTJIMYEH OT HYJIS,

T) ee onpeaenuTesasb paBeH 0.

3. IlBeroBoe IIPOCTPAHCTBO RGB IIOCTPOEHO Ha BEKTOpax
R= (1, O,O)T ,G= (O,l,O)T , B= (0,1, O)T TPEXMEPHOI0 IPOCTPAHCTBA. JTU BEKTOPA

a) TMHEWHO HEe3aBUCHUMBI,
0) TUHEWHO 3aBUCUMBI,
B) KOMILIAHAPHBI?

4. B teopun HH()OPMAIIMOHHOW SHTPOITUHU UCIONB3YyeTcs GyHKIMA Bujaa X In x . [IponsBogHas
3TON PYHKIUU:

a) xlnx,

6) 1+Inx,

B) Inx,

r) 1.

5. MaremaTudeckass MOJEIb OJHOMEPHOTO JBFMIKCHUS MaTepUATIbHOH TOYKH HMMEET BU]I
x(t)=t>—2t+10. B kakoif MOMEHT BpeMEHM TOYKa OyJaeT OIIKE BCETO HAXOMUTHCA K
Havamy KOOpIUHAT:

a)2,

12




0) 10,
B) I,
r) 0.

6. Ilnomans KpUBOJMHEHHON Tpameuuu, OrpaHUYeHHON rpadukaMu QYHKUUN: y = fl(x),

y=f,(x)nnpameiMu: x=a u x=b.
a) [|£(x)= £ (x)) .

o) (fl2 (x)- £, (x))dx

b

(£ (x)=£(x))

B) 7

Q> R — >

7. Mopnens TMHEHHOTO TpHUpaIIeHUsT 3HaAYeHUs] (YHKIIUN JIBYX MEepeMEHHBIX (nuddepeHmuan
IIEPBOI0O MOPSAJIKA) UMEET BUI:

a) dz =(z.+2z, )dxdy
6) dz=z.dx+z,dy,
B) dz=z.dy+z,dx.

8. Kakoe muddepennmansHoe ypaBHEHHE ONUCHIBAET CBOOOIHBIN KoeOaTeIbHbIN MpoIece ¢
KpYroBOH 4acCTOTOM =3 ¢t

a) x"—9x =3¢,
0) x"+9x =3¢,
B) x"+9x=0,
r) x"+3x=t.

9. B mpouecce MHKEHEPHOIO pacyeTa BO3HUK HHTErpaj IJ- dxdy. B Buagy KpyroBoit
D(x.y)
cumMmeTpun obnactu Bbel cownn 1enecooOpa3HbIM TMEPEHTH B MOJSIPHYI) CHCTEMY
KoopauHat. Pe3ynbrarom npeoOpa3zoBanus OyIeT HHTETpa

a) H rdrdg;

D(r,p)

6) j j drdg
D(r.p)

B) U dxdy ;

D(r.p)
T) H drdg .
D(x.y)

10. B mporecce nrkeHepHoro pacdera Bam HeoOxoammo mpeoOpa3oBaTh CKAISPHOE IMOJE C
norertmanom u(Xx,y,z) = x* 4 y2 +2° B BEKTOPHOE, MCIONb3ys TpafueHt. Pe3ynprar
npeoOpa3oBaHUs

a) V(x,y,z) =xi +)j +zk ;

0) V(x,y,z):7+7+l;;

B) V(x,y,2)=2xi +2yj +2zk ;
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0) TUIIOBbIE TECTOBbIE BOMPOCHI OTKPHITOr0 THIIA:

1. CBa3p MeXy IBETOBBIMU BEKTOpaMu Mojeneit nseronepenauyn RGB u YIQ:
Y 0299 0.587 0.114 \( R

=109 -0.275 0321/ G| gakosa xommonenta sproctn Y Bektopa (R,G,B)" st
0 0.212 -0.523 0.311 )\ B
BexTopa 6eroro mseta (R,G,B)'=(1,1,1)?
2. Ins moBopoTa TpapuUecKoro W300paKEHHs Ha IUIOCKOCTH HCIIONB3YeTCs MaTphIa
cosp —sin@
A=| | . Kakos ee onpenenurens?
singp  cos@

3. Ha wmarepuanbHyl0 TOUKY JeHCTBYyeT MHOCTOSHHAs cuma F = (5,3,—1) Ha IepeMEIICHUN
A7 =(-1,4, p). IIpu kakOM 3HAaYCHUH MTApaMeTpPa p CUIa He Oy/eT coBepuIaTh paboTy?
4. Jlausl 1Ba Bextopa d =(1,0,—1) u b= (0,2,1). Haittn S?, rie S — miomas napauienorpamMma,

MOCTPOSHHOT'0 Ha BEKTOpax d u b .
5. Ilpu moctpoeHuM H300pakeHHUsI HEOOXOAWMO BBICHHTH, NMPH KAKOM « JBE IUIOCKOCTH,
3aJJaHHbIC YPABHEHUSAMU x —2y+3z—-5=0 U —2x+ay +3z =0 OyayT nepneHaAuKyIsIpHbI?

6. Cuna Toka (A) B KoiebaTeIbHOM KOHTYpPE 3aTyXaeT 0 3aKOoHY [ (t) =e¢ 'sinwt . Uemy paBeH
lim 7(¢)?
t—>+0 ( )

7. Uepe3 NPOBOJAHMK IIPOTEKAET OIEKTPUUYECKUH TOK, M3MEHSIOMMIiCS 10  3aKOHY
I(t)=3¢"+2¢+1, A. Kakoit 3apsix Ki1 nmporeuer yepes mpoBOIHUK 3a Bpems Ar=1 ¢?

o 2 2
8. B MHXEHEpPHOM pacueTe HeOOXOIMMO HaiiTH 3HaueHme QpyHKIMH z=(x-2) +3(y-1) +4 B
TOYKE MUHHMYMA.
9. Ilpu xakoMm 3HaueHUM NapameTpa p OyneT HabIr0AaThCS PE30HAHC B KOjeOaTeIbHON CUCTEME C
BHENIHUM BO3/IeiCTBHEM, ONMCHIBAEMON Iu(depeHInaTbHEIM ypaBHeHeM )" + p°y =sin 2x ?

10. B mporiecce MHX)EHEPHOrO pacueTra BO3HHMK JBOMHOW HMHTETrpajl BHUIA j I (x+2y)dxdy, rae
D

D= {(x,y) 0<x<2,0<y< 1}. KakoBo ero 3HaueHue?
No 1 2 3 4 5 6 7
1 1 7 9 3,5 0 3 4 2 4
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3. ®opMbI KOHTPOJISI

3.1. ®opmbl TEKyLIEro KOHTPOJIsA

Texymuil KOHTPOJIb MO AMCIUIUIMHE MPOBOJAUTCS B BHJI€ TECTOBBIX OIPOCOB IO OTAEIBbHBIM
TeMaM JUCLMIUIMHBI, IPOBEPKU 3aJaHUI, BBITIOJHIEMBIX CAMOCTOSATENIBHO MpH NoArotoBke PI'P u
Ha NPaKTUYECKHUX 3AHITHUIX.

3.2 @opMbI NPOMEKYTOUYHOTO KOHTPOJISI

dopma MPOMEKYTOUHOTO KOHTPOJIS IO AUCHUIUIMHE — 3anuTta PT'P.

3.3. @®opMBbI 3aKJIIYUTEIHLHOT0 KOHTPOJIS
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d)opMa 3aKIIIOYUTCIIBHOTI'O KOHTPOJIA MO0 JUCHUIIIIMHE — SK3aMCH.

4. Kputepuii 10mycka K 3K3aMeHy

K 9K3aMCHY HAOIYCKAKOTCA CTYACHTLI, 3alUTHBIINC KO JHIO IMPOBCACHHUA OSK3aMCHa II0
pacnucaHuIo 3K3aMeHalmoHHoM ceccun Bce PI'P.

CTYI[CHTBI, HE 3alllUTUBIINEC KO JHIO IMPOBCACHU A JK3aMC€Ha 110 pacrucCaHuro
9K3aMEHAIIMOHHON ceccur XOoTsl Obl ouH PI'P, Ha sk3aMeHe moJydaroT HEYAOBICTBOPUTEIHHYIO
olleHKY. Pemienne o mMOBTOPHOM HSK3aMEHE U CpOKaxX IMPOBEACHUS IK3aMeHa MPUHHUMAET JeKaHaT
MOCJIE JTUKBUJALMH CTYJICHTOM UMEIoNIeNcs 310 keHHOCTH 110 PI'P.

G OnepaTtop 340 000 "KomnaHus "TeH3op"
JIOKYMEHT MOZAMUCAH 3IEKTPOHHOW MOANMCHIO

kacenpor ACY

COIrNACOBAHO ®reoy BO "PIrPTY", PIPTY, Xononos Cepreii ViBaHOBWY, 3aBeaytoLmii MpocTas noanucb




