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PaccMoTpeHo 1 0100peHOo HA 3aceJaHUM Pa3pabGorano

METOMYECKUM oObenuHeHneM mpenoaaBareneii Ha ocHoBe @PI'OC CIIO mo crnenualbHOCTH
JTUCIUTIIMH ~ Maremarnueckoro u  obmero 13.02.07 DnektpocHabxkeHue (MO0  OTpacisim),
€CTECTBEHHOHAYYHOT'O LUK M0 yTBEPKJIEHHOTO MIPUKA30M MuHucrepcTBa
cnenuaiabHoCTAM, peanmn3dyemMbiM MMPK umenn o6paszoBanus u Hayku PO ot 14.12.2017 1. Ne 1216
n.Hn. Mecsiiena, u JUCLIUILINH
PO eCCUOHAIBHOTO LMK 09.02.03
[IporpammupoBanue B KOMIIBIOTEPHBIX CHUCTEMAX

[Ipencenarens MK

E.A .Yexkamona

[TpoTokomn ot 29 mas 2022 .

ABtop (cocraButens): Jonruna T.C., npenonaBatenss MMPK nmenu 1.W. Mecsanesay PI'AOY BO
«MI'TY»

®.1.0., yueHas cTeneHb, 3BaHNE, JI0IKHOCTD, KBAIIH(. KATETOPHs

Okcnept (penenzent) Hazaposa E.B., mpenonaBarens mnepBoit kareropuu «MMPK umenun U.U.
MecsneBay PI'AOY BO «MI'TY»

CDI/IO, y4ue€Has CTCIIE€Hb, 3BaHUE, NOJDKHOCTD, KBaIII/I(t). KaTeropus




1. O0uIMe MoJI0KeHus

1.1.

®onn  omeHouHbix cpenctB  (POC) auctumimasl  MHQOpManMoOHHBIE TEXHOJOTHH B

npodeccCHuoHaNbHOM  IeATENbHOCTH  SIBISETCS COCTAaBHOM YacThl0O HOPMAaTHBHO-METOIAMYECKOTO
obecrieuenus cucteMsl orieHKH kadectBa ocBoeHus [ITICC3 obyuaromumucs CIIO.

1.2. B coorBerctBun ¢ TpeboBanusimu PI'OC CIIO (POC) npenHasHavyeH I aTTECTALUH
oOydaromuxcsi Ha COOTBETCTBHE WX IEPCOHATBHBIX JOCTHKCHHH TIOATAIHBIM  TPEOOBAHUSIM
cootBerctByromei IIIICC3 B ¢opme Tekymero KOHTPOJIS PE3yJbTaTOB YCIIEBAEMOCTH W/HUIU
IIPOMEKYTOUYHOM aTTECTALUU.

1.3. ®OC pa3paboTaH B COOTBETCTBHH C:

@enepanbHbiM  3akoHOM  OoT 29.12.2012 N 273-®3 "OO6 oOpasoBanuu B Poccuiickoii
Oenepanun";

benepanbHBIMU rocyAapCTBEHHBIMU 00pa3oBaTeNbHbIMU CTaHJapTaMu CpeIHero
npodeccuonanbHoro oopazoanus (OI'OC);

[Tpuxazom MunucrepctBa oOpazoBanust u Hayku Ne 464 ot 14.06.2013 «O06 yTBepKaeHUU
MOpsJIKa OpraHU3alui 1 OCYLIECTBIIEHUS 00pa30BaTENbHOMN AESITEILHOCTH 110 00pa30BaTEIbHBIM
mporpaMMaM  cpeaHero  mpodeccruoHanbHOro  oOpasoBaHus» (B pemakuuu  IIpukaza
MunuctepcerBa o6pa3oBanus U Hayku Poccuiickoit ®enepannn Nel580 ot 15 suBaps 2014 r. u
Ne31 ot 22 suBaps 2014 r.);

Ycerasom @PI'AOY BO «MypMmaHCKUii rocy1apCTBEHHbIN TEXHUUECKUIT YHUBEPCUTETY;
[Tono>)keHHeM O TEKYLIEM KOHTpOJIE YCIIEBAEMOCTH M IPOMEXKYTOYHOW aTTecTaluu
obyuqatrontuxcsi PI'’AOY BO «MI'TY» no obpazoBatenbabiM nporpammam CIIO;

[TonoxxenueM o (oHAE OIEHOYHBIX CPEACTB IO O0pa30BaTEIbHBIM IpOrpaMMaM CpPEIHEro
npodeccuonaibHoro oopazoanusi PI'AOY BO «MI'TV»;

pabounmM yueOHBIM T1aHOM 110 crieruanbHocTH 13.02.07 DnexkrpocHabxkenue (1o oTpacisam);
paboueii mporpaMMoil yaeOHOM nuCUUIUIMHBI MaTeMaTuka;

METOAMYECKMMH PEKOMEHIAIIUSAMH IO BBITIOJIHEHUIO MPAKTUUECKUX (M/UIN) 1a00paTOPHBIX)
pabot no yueOHoi qucuuruiae MHpopMamoHHble TEXHOJIOTHH B PO ecCHOHATbHOMN
JeSITeNIbHOCTH;

METOAMYECKMMH PEKOMEHIAIUSAMHU 110 OPTraHU3aLUuU U KOHTPOJIIO CAMOCTOSTENIbHOW PabOTHI
oOyJaromuxcs mo yuyeOHol aucuurinae MaremaTuka.



2. Ilacnopt ¢donaa oneHoyHsbix cpeacts Y/ Maremaruka

2.1 ®OC nossonser onenuBate OKu IIK:

OK 1. IToHuMath CyIIHOCTb U COIMATIBHYIO 3HAYUMOCTb CBOEH Oynymieit nmpodeccuu, mposBIATh K Hel
YCTOWYUBBIA HHTEPEC

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JAEATEIbHOCTD, BBIOMPATh TUIIOBBIE METOBI M CIIOCOOBI
BBINOJIHEHUS TPO(ECCHOHAIBHBIX 3a/1a4, OLIEHUBATh UX 3((EKTUBHOCTh U Ka4ECTBO

OK 3. [Ipynumars peuieHns B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYALUAX U HECTU 33 HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBisATh TOUCK ¥ UCMIOIB30BaHNUE HH(POPMAITUH, HEOOXO0AUMOM 1151 HPPEKTUBHOTO
BBINOJIHEHUS TPO()ECCHOHAIBHBIX 33124, IPO(GECCUOHATBHOIO U IMYHOCTHOI'O Pa3BUTHUS

OK 5. Mcnonb3oBaTh HH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIIOTHUH B PO ECCUOHATLHON
JesTeNbHOCTH

OK 6. Pabotats B koMaHe, 3pPpeKTUBHO 00IAThCS C KOJIIETraMu, PyKOBOJICTBOM, IIOTPEOUTEISIMH.
OK 7. bpaTbh OTBETCTBEHHOCTH 3a pabOTy YJICHOB KOMaH/Ibl (TIOYMHEHHBIX ), PE€3yJIbTAT BBIIOJIHEHUS
3alaHuM.

OK 8. CamocCTOATENIBHO ONpeAEATh 3aa4l NPO(YECCHOHANTBHOTO U JIUYHOCTHOTO pa3BUTHS,
3aHUMAaThCA CaMO00pa30BaHNEM, OCO3HAHHO IIAHUPOBATH TMOBBIIICHHE KBATH(PHUKALINH.

OK 9. OpueHTHpOBATHCS B YCIOBUAX YaCTOW CMEHBI TEXHOJIOTUN B MPOGECCUOHAIBHON JEATETbHOCTH.
I1K 1.1. BbINONHATE OCHOBHBIE BUBI paOOT 110 MPOEKTUPOBAHUIO 3JEKTPOCHAOKEHUS HIEKTPHUUECKOTO
U DJIEKTPOTEXHOJOTUYECKOTO0 000PYAOBAHNUS.

1K 3.4. OnieHuBaTh 3aTpaThl Ha BHIIIOJHEHUE PA0OT IO PEMOHTY YCTPOUCTB JIEKTPOCHA0KEHUS

2.2 ®OC no3BomseT OLEHUBATH OCBOCHUE YMEHHIA:
V1. - pewaTts OpUKIaJHbIE 33]]a4l B 00JaCTH NTPO(ecCHOHAIBHOMN 1€ TENbHOCTH.
2.3 ®OC no3BoseT OlEHUBATh YCBOCHHE 3HAHMIA:

31.- 3HayeHue MaTeMaTHKU B IpodecCuoHaIbHON AesTenbHocT U pu ocBoeHuu [IIICC3;
32.- OCHOBHBIE MAaTEMaTHYECKUE METO/Ibl PELICHUS IPUKIIAIHBIX 3a/1a4 B 001aCTH
po¢eCCuOHABHON JEATETHFHOCTH;

33.- OCHOBHBIE MOHATHS U METO/Ibl MATEMATUYECKOT0 aHAIN3a, TMHEHHOH anredpsl, TEOpUn

KOMIIJICKCHBIX YUCEJI, TCOPHUU BCpOfITHOCTGI\/'I 1 MaTeMaTHICCKOU CTaTHUCTHUKU,
34.- OCHOBBI HUHTETrpaJIbHOT'O U ,Z[I/I(i)(l)epeHL[I/IaJ'ILHOFO HCYHUCIICHHA.



2.4 Konudukatop orieHOYHBIX CPECTB:

IMMCbMEHHOM BHJI€ 1 YCTHOM BUIE

Kon HaumenoBanue Kpartkas xapakrepuctuka onieHouHoro | IlpencraBieHue olieHOYHOTO
oC OIICHOYHOT'O CPEJICTBA cpencTBa cpeactra B KOC
1 2 3 4
1. CobecenoBanme CpencTBo KOHTPOJIA, OpraHm30BaHHOE | Bompocs mo
KaK crieruaibHas Oecema | Temam/paszaeinaM
npenojaBarens ¢ OOydYaloUMMCsl Ha | AUCHUIIIHHEL
TEMBI, CBS3aHHBIE C  H3y4aeMoil
JUCHUIUIMHOW, M PAacCUMTaHHOE Ha
BEISICHEHIHE o0BemMa 3HAHUN
oOydatomerocsi 1O  ONpeAeieHHOMY
paszeny, Teme, IpobyieMe U T.1I.
2. Tect Cucrema CTaHJApTU3UPOBaHHBIX | DOHA TECTOBBIX 3alaHUI
3aJIaHUi, MO3BOJISIONIAS
aBTOMAaTHU3UPOBAThH MPOLEAYPY
U3MEPEHHs YPOBHS 3HaHUN W YMEHUU
oOyuJatorerocs.
3. [TpakTudeckas pabora Pemenne  npakthyeckux —3amad B | MeTrogudeckue ykazaHHs I10

MMPaKTHIECKUM padoTaM




2.5. Pacnipesienienne OIEHOYHBIX CPEACTB MO 3JIEMEHTAaM OCBOCHHBIX YMEHUH, YCBOCHHBIX 3HAHUH M UX UCIOJIB30BAHUE B MPAKTHYECKON

JACATCIIbBHOCTHU IJIs1 KOHTPOJIA C(bOpMPIpOBaHHOCTI/I KOMHeTeHHI/Iﬁ B paMKax TeM/ pa3aciio YI[ II0 BUJaM aTTeCTaliuu

KonTponupyemsble pazaensl (TeMbl) B HOPSIKE
noatanHoro oceoenus Y/l B pamxkax [ITICC3

Tekyimuii KOHTPOJIb

[IpomexxyrouHnas
aTTecTamus
Kommerennun PesynbTarel o0yueHus
OCBOCHHBIC YMCHUS: Y cBOEHHEBIE 3HAHUS
V-1 3-1 3-2 3-3 3-4
Paznen 1. DnemMeHThI TUHEHHON anreOpbl 2 2 2 2
Tewma 1.1. MaTpuisl 1 onpeaeaUTENH. OK 1-9;IIK 1.1,; 3 1,3 1,3 1,3
TIK 3.4.
Tema 1.2. CucreMsbl IMHEWHBIX YPaBHEHUM. OK1-9:IIK 1.1.; 3 1,3 1,3 1,3 1,3
IIK 3.4. o
=
Pasznen 2. OcHOBBEI MaTEMaTUYECKOTO aHAJIH3A. 2 2 2 2 5
™
Tema 2.1. Teopus npenenos. OK1-9:IIK 1.1.; 3 1,3 1,3 1,3 1,3
TIK 3.4.
Tema 2.2. TuddepeHnmansHoe HCUUCICHUE OK1-9:IIK 1.1.; 3 1,3 1,3 1,3 1,3
GYHKIMA OHOU JIEHCTBUTEIbHON TIK 3 4.
IIEPEMEHHOM.
Tema 2.3. HMHTerpanbHOE UCUHUCIICHHUE OK1-9:IIK 1.1.; 3 1,3 1,3 1,3 1,3
GYHKIIMM OHOM MTEPEMEHHOM. [IK 3 .4.
Tema 2.4. OOBIKHOBEHHBIE OK1-9:TIK 1.1.; 3 1,3 1,3 1,3 1,3
nuddepeHnranbHbIe YPABHCHMS.




IIK 3.4.

Paznen 3 OcHOBBI TEOPUHM KOMIIJIEKCHBIX YHCEN 2 2 2 2
Tema 3.1. OCHOBBI TEOPUH KOMIUIEKCHBIX OK1-9;IIK 1.1.; 1,3 1,3 1,3 1,3
qucell TIK 3.4.

Paznen 4. Teopust BeposiTHOCTH U 2 2 2 2
MaTeMAaTHYECKON CTATUCTUKHU

Tema 4.1. DeMeHTB KOMOMHATOPUKH U OK1-9:TIK 1.1.; 1,3 1,3 1,3 1,3
BEPOSTHOCTH COOBITHI [IK 3 4.

Tema 4.2. CnyuaitHas BenuuuHa, QyHKINS e OK1-9;IIK 1.1; 1,3 1,3 1,3 1,3
pacmnipenenenus. Maremaruueckoe oxuaanne, | [1K 3.4.

JTUCTIepCHs. DJIEMEHThl MaTeMaTHIYECKOM
CTaTUCTUKU




3. KommiiekTnl KOHTPOJIbHO - OHCHOYHBIX CPE€ACTBA 110 BUAAM aTTECTAllUN

3.1KOC/KUM st TeKyIiero KOHTPOJIs

OlleHO‘lele cpeacrsa KoMiLieKTsI KOHTPOJIbHBIX 3auanm71 WIA HWHBIC MaTepualibl,

Heo0XoaMMble Ui OUECHKU 3HAHUI, YMEHNH, HABBIKOB U ONBITA
NMPAKTHYECKO  [IeiTeJIbHOCTH, XapaKTepu3ylllue 3Tambl
¢opmMupoBanusi KOMIeTEeHIHI

CobecenoBanme Bompocsr o Temam/pazaenaM JUCITUTUTHHEI,
KPUTEPHH U IIKaJIa OI[CHUBaHHSI.
Tect ®DoHJ| TECTOBBIX 3aJIaHUI, KPUTCPUU U IITKAJIA OI[CHUBAHUSI.

[IpakTuueckas pabora

MCTOI{I/I‘IGCKI/IG YKa3zaHusA 10 NPaKTUYCCKUM pa60TaM,
KPHUTEPHHU U HIKaJia ONCHUBAHUA.

3.2KOC/KMM a1t npOMexXyTOYHOM aTTeCTalluu

®opma npoBeieHHsI

KoMmmieKTbl  KOHTPOJIbHBIX  3aJlaHMii  WJIM  HWHBbIE MAaTepHAJbI,
HEeoOXoqUMbIe JIJIs OIEHKH 3HAHMii, YMeHHWil, HABBLIKOB M ONbITA
NMPaKTHYECKOMH NeATeTbHOCTH, XapakTepu3ymome Tanbl
(hopmupoBaHusi KOMIETEHIMIA

3K3aMCH

- BOTIPOCHI 1 3aIaHKs TS IOATOTOBKH K 9K3aMEHY
- OUJICTHI,
- KPUTEPHH | IIKaJIa OI[CHUBAHUSI OTBETA 00YYArOIIETOCs..




KommiekT KOHTPOJ/IbHO-OIICHOYHBIX CPEACTB

AJIA TEKYIIETro KOHTPOJIA

1o yueOHOM qucuuIuinHe MaTeMaruka



Bomnpocsl mo Temam/pa3zaesiaMm JTUCHUUILTHHBI

10 yueOHOM JUCHUIUIMHE MaTeMaTrhka

CocraBuTeIb / T.C. Jonrunal/

(TToIHCE)

« » 201 T.



ITepeueHb BONMPOCOB K cO0eCeT0BAHHIO

Pa3nen 1. DineMeHTHI TUHEHHOH aJredphl.

=

CoNoORWN

10

11.
12.

[lepeunicnute OCHOBHBIEC MMOHATHUS JIMHEHHON anreOpsl

JlaTp noHsATHE MATPUILIBL.

[Tepeuncnure BUIbI MATPHUILL.

[lepeuncnuth AecTBUS HAJ MaTpULlaMU (IIOKa3aTh HA IpUMeEpax)

Jatb nonsaTHe onpenenurencit 2 u 3 NopsAaKoOB.

CdopmynnpoBaTh alTOPUTM BBIYHCICHUS ONPEAETUTENS N-T0 MOpPsIIKa.

JlaTb noHsATHE MUHOpA, aNreOpanyecKoro JOMOTHEHUS MATPHIIBI

JlaTe moHsATHE OOpPATHOM MATPHIIHI.

CdopmynrpoBaTh aTOPUTM HAXOKICHHS OOPAaTHOW MaTPHIIBI.

CdopmynnpoBaTh aITOPUTM PELICHUS CUCTEM JIMHEHHBIX YPaBHEHUN MAaTPUUYHBIM METOIOM.
ChopmynupoBaTh alNropuT™ peLieHns CUCTEM JIMHEHHBIX ypaBHeHUH MeToioM Kpamepa
CdopmynnpoBaTh alrOPUTM pEIICHUs CUCTEM JIMHEHHBIX YpaBHeHH MeTo10M ["aycca.

Pa3nen 2. Ucnosib3oBaHue HH(POPMAIHOHHBIX U TEJIEKOMMYHHMKALIMOHHBIX TEXHOJIOTHI B
npogdeccuoHAIbLHOM 1eATeJTbHOCTH

CoNoOA~WNE

WNRNRNNMNNNOMNNNRPRRRRERRRE R
OOV RWNRPRPOOWOMNOUIAWNREO

w w
N -

Jatb noustue npeaena GyHKIIUH.

CdopmynupoBaTh ClIOCOOBI HAXOXKICHUS TIpeeia (yHKITUH.

[lepeuncnuth cBOICTBA MpeAeNoB PYHKIIMH B TOUKE.

Hate nonsitue npenena GyHKIUA HA OECKOHEYHOCTH.

CdopmynupoBaTh alrOPUTM HAXOKICHUS npezena GyHKIMN Ha OECKOHEYHOCTH.
[IponeMoHCTpUpPOBATH 3aMeUaTEIbHBIC MTPEICIIBI

JlaTh MOHSATHE MPOU3BOIHON (PYHKIIUU.

CdopmynupoBats npaBuia qudGepeHInpoBaHus.

[TponemoHcTpupoBaTh Tabnuiy nuddepeHupoBaHusl.

. [latb nonsTue nuddepeHnnana GyHKIUH.

. CchopmynmpoBath aJIrOPUTM HCCIeI0BaHNS (PYHKIIMH C TIOMOLIbIO 1 MPOU3BOIHOM.

. ChopmynupoBaTh anropuT™ UCCIeI0BaHUS QYHKIIUH C TOMOUIBIO 2 TPOU3BOIHOM.

. ChopmynmpoBaTh aJIrOPUTM HOCTPOEHUS Tpadrka PyHKIUH ¢ TOMOIIBIO MTPOU3BOIHOM.

. JlaTh OHSITHE TIEPBOOOPA3HON PYHKITUU.

. JlaTb OHATHE HEONpPEAEIEHHBIA HHTETPAIL.

. ChopmynupoBath CBOWCTBA HEOIPEACICHHOTO0 HHTETpalIa.

. ChopmynmpoBath crioco0 MOACTAaHOBKH B HEOIIPEIEJIEHHOM HHTETpae.

. CpopmynupoBaTh cioco0 UHTETPUPOBAHUS 110 YACTSAM B HEONPEAECIEHHOM UHTErpase.

. JlaTb OHATHE ONPENEIIEHHOT0 UHTErpaa.

. ChopmynupoBaTh CBOWMCTBA ONPEICICHHOTO HHTETpaa.

. ChopmynmpoBath criocod HHTErPUPOBAHUS IO YACTSAM U 3aMEHBI B OIPEICIIEHHOM MHTErpae.
. ChopmynrpoBaTh alrOPUTM HaXOXKACHUSI IPUOIUKEHHOTO 3HAaYeHHSI OIIPEICIIEHHOTO HHTErpaa.
. Jlatb nousTHE MU PepeHInanbHOro ypaBHEHHsI, OOIIEro U YaCTHOTO PEeIICHHS.

. JlaTb MOHSATHE ypaBHEHUS C pa3AeIEHHBIMU IEPEMEHHBIMH.

. JlaTh MOHATHE ypaBHEHUS C Pa3AEIAIOLIMMUCS IEPEMEHHBIMHU.

. J1aTh MOHSTHE OAHOPOJHOTO YpaBHEHUs 1 mopsaka.

. ChopmynmnpoBaTh aIrOPUTM peLIeHus A.y. | mopsiaka ¢ pa3/ieleHHbIMU TIEPEMEHHBIMU.

. ChopmynrpoBaTh alTOPUTM peIIeHUs 1.y. 1 mopsiaKa ¢ pa3IeistoIMMHCS TePEMEHHBIMU

. JlaTh OHATHE MpPOCTEHIIETO A.Y. 2 MOpsAKa.

. JlaTp TOHATHE JMHEMHOrO OJHOPOJHOIO YpaBHEHHS BTOPOrO TMOPSAJKA C MOCTOSHHBIMU

KodpUITMEHTaMH.

. ChopmynupoBaTh alrOpUTM pEIIEHUs MPOCTEHIIero A.y. 2 mopsaKa.
. ChopmynupoBaTh ajaropuT™ pelieHus! JUHEHHOTO OJHOPOAHOTO YPAaBHEHHUS BTOPOTO MOpsKa ¢

MOCTOSIHHBIMU KO3 (hULIMEHTaMHU.



Pa3nes 3.0CHOBBI TEOPHH KOMILIEKCHBIX YHCel.

1.J1aTh MOHSATHE KOMITJIEKCHOTO YHUCIIA.
2.IlepeyrcauTh BUIBI 3aITUCH KOMIUIEKCHOTO YHCIIA.
3.ChopmynupoBaTh T€OMETPUICCKUN CMBICIT K. 4.
4. ChopmynupoBaTh ACHCTBHS HAJ K.4. B aredpandeckoii opme.
5. ChopmynupoBaTh AeUCTBUA HAJ K.U. B IOKa3aTeJbHOMN dopme.
6. ChopmynupoBarh AEHCTBUSA HAJ] K.U. B TPHTOHOMETPHUYECKON (hopme

Pa3znen 4. Teopusi BepOSATHOCTH M MATEMATHYECKON CTATHCTUKH.

1.ChopmynupoBaTh MOHATUE COUCTAHUS, PA3MEIICHUS, IEPECTAHOBKH.
2.J1aTh MOHATHE Cy4aHHOTO COOBITHS.

3. IlepeuncnuTe U JaTh MOHATUS BUIOB CIyYalHBIX COOBITHIA.

4. JlaTb IOHATHE KJIACCUYECKOMY OIPENEICHUIO BEPOSTHOCTH C.B.

5. 3anucartp (opMyITy MOITHOM BEPOSATHOCTH.

6.3anucars popmyny bepryiu.

7.J1aTh OHATHE 11.C.B. U 3aKOHY paCIpeIeICHHS 1.C.B.

8. JlaTh NOHATHE MAaTEMATUYECKOTO OKUAAHUS, JUCIIEPCUH, C.K.O. C.B.



Kpurtepuu u mkasna oneHuBaHus

Ounenka

Kpurtepun onenkn

O1ianyao

CTY/ICHT OOHApY>XKMBAET CUCTEMAaTHUECKOE U TITyOOKOE 3HAaHUE MMPOrPaMMHOTO
MaTepuaia Mo JUCHUIUIMHE, YMEET CBOOOJHO OPUEHTHUPOBATHCS B BOIPOCE.
OTBeT MONHBIA M NPABWIbHBIA Ha OCHOBAaHMU H3YyYEHHOTO MaTepHaa.
BblgBUHYTBIE ~ MOJOKEHHUS ~ ApryMEHTHPOBAaHbl U WJUIFOCTPUPOBAHBI
nmpuMepamu.  Marepruan — WM3J0KE€H B ONPENECICHHOM  JIOTMYECKOU
[10CJIEI0BATEIBbHOCTH, OCO3HaHHO, JUTEPATYPHBIM A3BIKOM, c
HCII0JIb30BAaHUEM COBPEMEHHBIX Hay4HbIX TEPMUHOB; OTBET
camMoCTOSTeNbHbIM. CTyIEHT YBEPEHHO OTBEYAaeT Ha JONOJIHUTEIbHbIC
BOIIPOCBL.

Xopomuio

CTYAEHT  OOHapyXHuBaeT IIOJHOE 3HaHMe Yy4yeOHOro  MaTepuana,
JEMOHCTPUPYET CUCTEMATUUECKUN XapaKTep 3HaHUH no aucuuiianHe. OTBeT
MOJIHBIA U MPAaBUIIbHBIN, MOATBEPXKICH MpUMEpPaMH; HO UX OOOCHOBAHUE HE
apryMEHTHPOBAHO, OTCYTCTBYET COOCTBEHHasi ToOuka 3peHus. Marepuan
U3JI0)KEH B OIPEIEICHHON JIOTMYECKOW IIOCIENOBAaTEIBHOCTH, IPU 3TOM
JONYILEHbl 2-3  HECYIECTBEHHBbIE IOIPEUIHOCTH, HCIPABIEHHBIE IO
TpeOoBaHUIO  3k3aMeHaTopa. CTYAEHT HCHBITBIBAET HE3HAUYUTENIbHBIE
TPYZHOCTH B OTBETaX HA JONOJHHUTEIBHBIE BONPOCHL. Marepuan H3I10KEeH
OCO3HAaHHO, CaMOCTOSITEIbHO, C MCIIOJIb30BAHMEM COBPEMEHHBIX Hay4dHBIX
TEPMUHOB, JIUTEPATYPHBIM S3BIKOM.

yI[OBJ'IeTBOpI/ITGJ'ILHO

CTYACHT 06Hapy>KI/IBaCT 3HAHHUC OCHOBHOI'O IIPOTpaMMHOI'0 MarTtcpuaja II0
AUCHUIUIMHE, HO AOIYCKACT IOTPCHIHOCTHU B OTBECTC. OtBer HEAOCTATOYHO
JIOTUYCCKHU BBICTPOCH, CAMOCTOATCIICH. OCHOBHBIC TTOHATHS yr[OTpe6J'IeHBI
IMpaBHUJIbHO, HO 06Hapy)KI/IBaGTC$[ HCOOCTATOYHOC PACKPBITUC TCOPECTHICCKOI'O
Marcpualia. Breigsuraemeie MojgoXXeHUS HEOOCTATOYHO ApTYMCHTHUPOBAHbI U
HE MMOATBCPIKIACHDBI IpuMEpamMu; OTBET HOCHUT IpEeUMYIICCTBEHHO
OIMCATEIbHBIN XapaKTep. CTyI[eHT HCIBITBIBACT JOCTATOYHBIC TPYAHOCTHU B
OTBCTAaX Ha BOIPOCHI. Haqua;I TCPMHUHOJIOTHA NCITOJIB3YETCA HEJOCTATOYHO.

HeynosnersopurensHo

BBICTABIIICTCS CTYIEHTY, OOHApy>KUBIIEMY MpoOesbl B 3HAHUSIX OCHOBHOTO
yueOHOrO Marepuasia 1o jguciuiuimHe. Ilpw  oTBere  OOHapykKeHO
HEMOHMMAaHHUE CTYICHTOM OCHOBHOTO  COJAEPKAHHUS  TEOPETUYECKOTrO
Marepuraia Wi JOMYHICH PAJ CYIICCTBCHHBIX OHII/I6OK, KOTOPBIC CTYACHT HEC
MOJKET MCIPABUTh MPU HABOJSAIIMX BOIPOCAX SK3aMEHATOpa, 3aTPYAHSETCS B
oTBeTax Ha BOMNPOCHL. CTyIeHT MOJMEHHJ HaydHOE OOOCHOBaHHE IMPOOJieM
paccyxaeHueM ObIToBoro ruiana. OTBET HOCUT TOBEPXHOCTHBIM XapakTep;
Ha0JII0TAI0TCS HETOYHOCTH B UCTIOJIb30BAHUU HAYYHOW TEPMUHOJIOTHH.




@doHa TECTOBBIX 3aaHUM

1o yueOHOM JUCHIUIUIMHE MaTeMaTrnka

CocraButeib / T.C. onruna/

(moxnuck)

« » 201 r.



IlepeyeHb TeCTOBBIX 3aIaHUI

Pa3nes 1 DuiemeHTHI JIMHEHHON aaredpbl
| BapuanT
Bapuanr 1.
3aganus ypoBHs A:

1. BoiOepuTe eAUHHYHYI0 MATPULY U3 YHCJIA TPEATI0KEHHBIX:

1 11 0 0 1
1) <1 1 1); 3) (O 1 0>,

1 11 1 0 0

1 0 0 01 0
2) (0 1 0); 4) (1 0 1>.

0 0 1 010

2. Ykaxure marpuny A, ecim maTpuna A=(_

D% o 1) 35 1 )

3 1 2 -1
2) (1 0 ); 4) (1 0 )
2 -1 3 1

3. BoiOepure BeKTOp — cTO/10€1 U3 YHCJIA NPeII0KeHHbIX MATPHUIL

D@ 0 0 1) ) (5 Y
D0 s ()

4, Haiigure cymmy marpun 24 + 5B, e A = (i i).B = (i _32)
b %) oz 1)
235 Zo) (5 )

. t t 1 2 -1 (2 1 0
5. Haiinute cymmy matpun 4 +B,ec.1mA—(0 1 3),3—(0 0 _4)

3 0
1) (3 1 ); 3)
-1 -1

1 -1
Y= JEy
6. Haiinure A2, ecin A = (_31 i)
> G o) ) (0 D)

2) (g 2);



4) (_62 ‘2*)

2 4 0 1 0
7. Haiinute npousBenenne Mmatpuun A - B, ecin 4 = (_3 1 1) ,B=|-2 -5
3 3

1) mnpoussenenue A - B He onpeneneHo; 3) (—6 —20).
-2 =2/
2 -8 0
2) ( ); 6 -2
0 -5 3
4) (—20 —2)'
11 -1 0 1 0
8. Haiinute npousBenenue matpun 2A-B,ecsim A=(2 0 O |[,B=|-1 0 0
01 -2 2 11
-6 0 -2 3) npoussenenue 2A - B He onpezeneHo;
H( o 4 0 )
-10 -4 —4

-6 0 —-10

4)(0 4 _4).

-3 0 -1 -2 0 —4
2)<0 2 0);
-5 -2 -2

9. Kak u3ameHunTcst onpeneJauTe]b NIpu TPAaHCMIOHUPOBAHUH ManI/IIIBI?

1) onpenenuTens He U3MEHUTCS; 3) 3Ha4YeHHe ONpeeTUTeNs YABOUTCS;
2) 3HaK OmpeeuTels TIOMEHSETCS Ha 4) onpenenuTens IPUMET 3HAUYEHUE, 0OpaTHOE
HpOTHBOHOJIO)KHbIﬁ; 1 ) HCXOOHOMY.
10. Beruncaure onpenesmresib 2-ro NOpsigka 3 1
1) -7; 3) 1;
2) -5; 3 -2 4 4) 5.
1 50
11. Beruuciaure onpenenuresb 3-ro Nopsigka 31 2
1) 98; 3) 90;
2) -30; 4) 104.

12. BriOepuTe HeBBIPOKICHHYI0 MATPHIY M3 YU CJIA NPeIJI0OKEHHBIX

1 -4y WS
D (5 ) 3y (5 7);
3 2 3 1
2 (Z Z4) 9 (1)
3 -2
13. Haiiaure MHHOP M3, COOTBETCTBYIOIIET0 JIEMEHTA ONpeae HTes 5 1
1) -2; 3) -5;
2) 13; 4) 5.

-4 2 1
14. Haiizure anredpanyeckoe 10noJiHeHue Ay3 COOTBETCTBYIOLIET0 YJIeMEHTa MATPHIIBI ( 0o 3 —5)

7 1 -1
1) -18; 3) 18;
2) -19; 4) 19.
x 2 x
31 -
15. Haiigute 3HavyeHue X, pellIUB YPaBHEHUE ’ 1 =0

10
1)7‘ 10

2) 0;



5 -2

Bapuanr 2.
3aganus ypoBHs A:

1. BoiOepuTe TpeyroabHYyI0 MATPHILY M3 YHCJIA MPEIJI0KEHHBIX:

1 11
nio 1 14;

0 0 1

1 11
2){0 0]);

1 11

1 0

2. Ykaxure matpuny Af, ecim matpuna A= 2 3

-1 4
1 0
1)( 2 3);
-1 4

2o 5 ) 95 5 o)

—_

3. BoiOepure BeKTOP — CTPOKY U3 YUCJIA NMPeIJI0KeHHbIX MATPHULL

> 26 »
2) ((1) (1)); K (1)

" _(2 5 _(0 —6
4. Hajigute pasnocts matpun 3A — 2B, eciin 4 = (_1 4) ,B = (2 _10)

y(5, ) 9% 1)

2(; 2 0%

-1 2 2 -1 1 1
5. Haiiaute cymmy matpun A + B,ecrmA=( 0 3 1|,B=|2 3 -2

-2 3 3
1) 2 6 —1];
1 1 1

-2 1 2
2) < 4 6 —1);
2 1 1

-1 3
6. Haiimure B2, ectu B=( 1 2 1>
-2 0 0

01 9 -7 -2 -1
1)(141); 2)<0 3 5
4 0 0 0 2 -5

)



-2 2 1 —2 4 2
3 (3 6 1) (1 6 1)
3 -1 1 2 -1 1

. (3 1 -2 (1 -1
7. Halinute npousBenenue matpuu A - B, eciind = (_1 0 1 ),B = (4 3 )

(2 15)
2 1 -3y (1 4
1)(15 4 _5)' 3 —5

4) mpowusBezeHue A - B He onpeneneHo;
3 -1 -2
2 (o 1)

M 0o 2 -2 1 -1 0
8. Haiigute npou3sBeneHne MaTpHIL E-B, ecmA=14 0 0 |,B=| 2 1 1

6 -2 2 -1 0 -2
A 3 2 6
1) npousBeneHue —- B He ompeeiieHo;
) MPOMSBECHHE & ped 3) (4 —4 0 );
0 -8 —6

3 1 3
2)(2 -2 0); 3 2 0
0 -4 -3 4)(1 -2 —4).
3 0 -3

9. Kak u3MeHMTCsl onpee/inTe/lb P NIePecCTAHOBKeE IBYX €ro NapajieJbHbIX PAAOB?

1) onmpenenurens He U3MEHHUTCS; 3) 3HauCHHUE ONPE/ICTUTENS YIBOUTCS;
2) 3HAK OMpEACTUTENS TOMEHIETCS Ha 4) onpenenuTens MPUMET 3HaYEHUE, 00paTHOE
MIPOTUBOIIOIOXKHBIN; - HUCXOIHOMY.
10. Beruncaure onpeneuTesib 2-ro NOpsiAka 2 -3
1) -17; 3)3;
2) 13; 4) -13.
-1 3 5
11. Beruuciinre onpeneaureab 3-ro nopsiaka |4 2 -2
1) 92; 1 40 3) 56;
2) 72; 4) 54.

12. BriOepuTe BHIPOKIEHHYI0 MATPUIY U3 YHCJIA NPEAJI0KEeHHbIX.

-6 —3\. 3 —1).
b (89 2 G 3)
2 (3 D) v
-8 8/’
-1 4
13. HaiiiuTe MHHOP My, COOTBETCTBYIOLIEI0 3JIeMEeHTa onpeaeauTeas |3 -2
1) -10; 3) 4,
2) 3; 4) -4.
8 1 -1
14. Hajigute anredGpandeckoe 10NM0JHeHHE A3y COOTBETCTBYIOIIEIO djieMeHTA MATpULUbI | 2 0 6 |
-5 3 2
1) 50; 3) -50;
2) 9; 2 _—_1 4 4) -9.
15. HaliguTe 3Ha4eHue X, pelius ypaguenune |, 3 | =0
1) 6; 2 0 1
2)9;
3) 18;

4) -18.



Kpumepuu oyenueanus pesynomamoe

Knrwouu
BapuanTt 1 Bapuanr 2

Al 2 Al 1
A2 4 A2 2
A3 4 A3 3
A4 2 A4 1
AS 1 A5 2
A6 4 A6 2
A7 3 A7 4
A8 1 A8 2
A9 1 A9 2
Al10 4 Al10 4
All 1 All 3
Al2 3 Al2 1
Al3 4 Al3 3
Al4 3 Al4 3
AlS 1 AlS 4

Paznen 2 OCHOBBI MAaTEeMAaTHYECKOI'0 aHAJIN3A.

BeinosHuTe TECTOBOE 3a1aHUE.
OO6mre peKOMEH/IalUK 110 BBITIOJIHEHHUIO TECTA!
1. BuuMarenbHO MpoYUTalTe 3ajaHie, BHIOEpUTE NPAaBUIbHBIE BAPUAHTHI OTBETA.

2. 3a,Z[aHI/IC BBIITOJIHACTCA B ayAUTOPUU U CAACTCA IJIA IPOBCPKU OTUCT TECTA.

> 3 2
1. Haitru npenen dyHKun jj, X~ X" —X+1,
-1x% 4+ x% —x -1

a)l; 6)0; B) °©; 1)-1.

2. YcTaHoBUTE COOTBETCTBHUE MCKAY MpeaciiaMnu (I)YHKI_II/Iﬁ U UX 3HAYCHHUAMMU

X +2x° +3x+4

1.lim ; a) 0;
x>0 x* +3x% +2x+1 )
4 3
2 Iim8x +2X°+3x+4. 6) 1;

o A 1+ 3X% +2X+1



2 3
3. lim X +2X°+3Xx+4 : B) 2.
x>0 4x* 4+ 3x% +2x +1

x+3
3.Haiigute npousBoaHyo GyHKIHH )V =
3 . 2x—3 3 3
a) — = _=
) 2 ) 2 B) 2 r) ¥

2 T
6. Haiiure npoussoanyto Gpynkuuu Y =X +COSX B TOYKE X, = E :

1) 7% -1 2) 7+1 3)%_1 4) 7-1
4. Haiizre ponssomiyto GyHkmmn  y = X~ SiN X,
1) 2xcosx 2) 2xsin x —x° COS x 3) 2xsinx+x?cosx 4) —2xCOSx .
3
5. Havitn nuddepenman pyaxnuu: y=Cos(x” +x-1)
2@y = (3x? +1)sin(x® + x —1)dx . 60y = —(3x% +1)sin(x® + x —1)dx.

5y 0y = —sin(x® + x—1)dx

6. Haiitu unTerpan j(l —X)(2 + 3x)dx.

X2 XZ 2 3
x+—-x3+C 2x+—-x*+C “—ix*-=—+C
a) 3 ; 0) 2 ; B) 2 3

dx
7. Haiiti uHTerpai, ucroib3ys GopMyily HHTETPUPOBAHUS 110 YacTIM j Inx- —-
X
Inx 1 Inx 1
Q) -——-=+C;0) ——=-=4C:B) —In—x+i2+c; r) hx, 1.c.
X X X X X X X X
t 240dx

8. Boruncnure uHTerpan _[ a)12; 0)-7; B)&; 1)7.

2
1 X



9. Haiiaure miomans ¢urypsy, orpanmaennoit mamsvu y =SiNx, y =0, x=0, x=7r.

Hr 2) 0 3)1 4) 2.

dx
2(x+1)

10. Ykaxure QyHKIIHIO, SBISIOIIYIOCS pelliecHHeM ypaBHeHus ydy =

2) y=e16)y=2:8) y=——:1) y = /In(x+1).

X+1

11. HaiinuTe KOpHH XapakTepuctudeckoro ypaBuenus OJIY y"—9y =0

a) A, =3,A=-3;6) 4, =0,A=-3;8) 4, =L 1=-3.

12. Beibepure CXOMAIIUNUCS PSI.

a ;0 ;B —:T
)énul )nzzll n )nZ:;‘n )ng‘n2+1
Korou orBeTOB U1 TecTa:
Howmep 3amanus | 1 2 314 5 6 7 8 9 10 (11 |12

Bapuant otBeta | 6 16,26,3a | ¢ | & o o o6 |a |2 |e a b

Pazgen 3. OcHOBBI TEOPHHU KOMILIEKCHBIX YK Cel
BremonauTe TECTOBOC 3aaHuC.

OOmre peKOMEHAALMH IO BHIITOJTHEHUIO TECTA:
1. BHUMAaTeNnbHO MPOYNTANTE 33/I1aHNE, BHIOEPUTE MPABIIIbHBIE BAPHAHTHI OTBETA.

2. 3a11aH1/1e BBITTOJIHACTCA B ayAUTOPHUU U CAACTCA IJId IPOBEPKH OTUCT TECTA.

1.3amaH0 KOMIUIEKCHOE YUCTIo Z = X + iy. BeIOpaTh BepHbIe yTBEpKAeHus, Kacatomuecs Re z, Im z, |Z| :

a) Rez=y; 06)Rez=iy; B)Rez=x; r)Ilmz=x; na)Imz=iy; e) Imz=y; oc |Z| =x*+ y2;



;om) [z =X Y2

Y J2]=|

2.YMHOXEHUE KOMILICKCHBIX YUCEIl Z3 U Zp, 3a/IaHHBIX B TPUTOHOMETPHUYECKON (hOpMe, OCYIIIECTBIISETCS 110
thopmye:

A) [z,|-|z,|- (cos(e, + @,) +isin(e, +¢,));

B) |2)]-|2,]- (cos(g, - @,) +isin(, - @,));
B) |z,|+|2,|- (cos(e, + ¢,) +isin(g, + @,));

) |Zl| : |22| -(sin(e, - @,) +icos(p, - ,));
1) BepHBIii OTBET OTCYTCTBYET.

3. JleneHne KOMIUIEKCHBIX YHCEN Z1 U Zp # 0, 3aJaHHBIX B TPUTOHOMETPUIECKON (hOpME, OCYIIIECTBISETCS IO
dhopmyie:

| ] (cos—+|sm(p1);
| 2| ®, ?,

| |(COS(¢1 @,) +isin(e, —@,));

A)

|l| (sm +|cos¢)
| 2| ?,

) — | | -(sin(p, —@,) +icos(p, —,));

J1) BepHEBII OTBET OTCYTCTBYET.

4. Haittit Moxy1s |z| kommmiekcHoro uncia z = (-1 + i)°.

OTBeT HAIUILINUTE OCJIBIM YHCJIOM

5. Onpenenure 3HaueHue 2Z; — Z, 1isl KOMIUIEKCHBIX yncen Z,=—2+3i u Z, =3—4i

A) -1+2i; ©) 7-10i; B) 1-2i; r) -7+10i; 1) -7-10i.



6. YCTaHOBUTH COOTBETCTBUE MEKIY allreOparuecKoi U COOTBETCTBYIOIICH MoKa3aTeIbHOM (OpMOil 3amucu
KOMIIJIEKCHOTO YHCJIA Z:

TToxkasatenbHas hopma Anrebpanyeckas popma
1 19 e_%i a -1+
2 | g 6 |1
Z
il B 1-i3
4 (1.7
. i essTT : r 2i

7. Anrebpandeckas (hopMa KOMILUIEKCHOTO YHCIIA Z, U300paKEHHOTO Ha PUCYHKE, IMEET BHUI:

Ay

wY

a) 2=4-2i;6)z2=-4+2i;B)z2=-2-4i;r)2=-4-2i;0)2=2-4.

8. Jlis1 KBagpaTHOTro ypasHeHus Z° —2Z +5 =0 yKa3aTb BepHbIC YTBEPHICHHS O KOPHSX:

a) 2,=-1-2i,z, =1-2i;6) z,=-1-2i,Z, =—1+2i ; B) y 1aHHOTO ypaBHEHHS HET KOPHEH, HU
KOMILIEKCHBIX, HU JICHCTBUTENBHBIX; T) y JAHHOTO yPABHEHHS HET JEHCTBUTEIBHBIX KOPHENL; /1)

z2,=1+2i,z, =1-2i.

9. st KomruiekcHbix uncen Z, =1—2iu z, =2 —3i ykasarb BepHBIH pe3y/IbTaT ONEPAIMIA:

2 —
4 +Zl'22

2 — 4

a) 4-i; 0) -4-i;  B) 4+i; r) 3i-5; 1)5-3i.

10. Yka3aTh BepHbIE YTBEPIKACHHUS, OTHOCAIINECS K KOMILUIEKCHOMY UnCIty Z=-4+4i:



A)|z|=4;06) argz::%[;s) 22 =32;1) |7|=4J2; n) argz:—%;e) 7% = -32i.

Kimrou orBeTOB miIs TEecTa:

Howmep 3aganus 1 2| 3 4 5 6 7 8 9 10

Bapuanr otBeta |6, u |a| O \/5 2 |AB BI'| 2] 20 8 0, 2

54 23

Pa3znen 4. Teopusi BepOATHOCTH M MATEMATHYECKON CTATUCTUKH

BeinosHuTe TECTOBOE 3a1aHUE.
OO111e peKOMeH/1allu| 110 BBIIOJIHEHUIO TECTa!
1. BHumMarenapHO MpOYUTANTE 3a/1aHUE, BEIOEPUTE MPaBUIIbHBIC BAPUAHTHI OTBETA.

2. 3aI[aHI/I€ BBIITOJHACTCA B ayAUTOPUU U CAACTCA IJIA IPOBCPKU OTUCT TECTA.

1.0 kakoM COOBITUH UAET peub?

«M3 25 yyamuxcs Kiaacca 1BO€ CIIPABISIOT 1eHb poxkaeHus 30 gpespans».
a) IOCTOBEPHOE; 0) HEBO3MOXKHOE; B) CIIy4aitHOE

2.9T0 coOBITHE SBISAETCS CITy4yalHBIM:

a) CIIOBO HauMHaeTcs ¢ OYKBBI «b»; 0) yueHUKy 9 knacca 14 mecsues;

C) 6pOCI/IJ'II/I ABC UTI'PAJIBHBIC KOCTU: CYMMa BbIITABIINX HAa HUX OYKOB paBHA 8.

3.Haitnute noctoBepHOE COOBITHE:
a) Ha ypoke MareMaTHKy yUeHHUKH Jeiain GU3NUECKHe YIPaKHCHHS;
6) Coopnas Poccuu no ¢pyrdony He craneT yemnuoHoM mupa 2005 roza;

B) [TonkuHynu MOHeTY, 1 oHa ynana Ha «Opiay.

4.Cpenu map coOBITHMN, HAWIUTE HECOBMECTHBIE.
a) B coirpannoii Kareit u CnaBoii naptuu maxmat, Karst npourpana u Cnasa npourpai.
0) V3 Habopa TOMUHO BBIHYTA OJJHA KOCTSAIIKA, HA HEW OJTHO YKCJIO OYKOB OOJIbIIE 3, IPYTroe Yncio 5.

B) Hactymnuio neto, Ha HeOe HU oOnauka.



5.0xapakTepusyiTe CirydailHOe COOBITHE: «HOBAs AJICKTPOJIAMITa HE 3arOPHUTCS». DTO COOBITHE:!

a) MEHee BEPOSITHO; 0) paBHOBEPOATHOE; B) O0JIee BEPOATHOE.

6. KakoBa BeposSTHOCTB TOTO, YTO BBIOpAaHHOE HAyTaJ HATypaJbHOE YHCIIO OyIeT OTpULaTeIbHBIM?

a)0; ©6) 0,2; B) 0,5 1)l1; n1)2.

7. B nortepen pasbirpeiBaeTcs 16 neHexxHbix npu3oB U 20 BemieBbiX. Beero 6puto Bbimymieno 1800
norepeiHbIx OmieToB. KakoBa BeposTHOCTh, KynUB 1 OuieT, He BBIMTPATh HA OJTHOTO Tpr3a’?

a) 49/50; 6) 47/50; B) 3/50; T1)1/50; m)16/20.

8. B rpymre 6 ronomeii u 18 neymiek. [1o xkpebuto pasbirpeiBaeTcs oauH OuieT B TeaTp. BeposTHOCTh
TOTO, YTO OWJIET MOJYYUT JAEBYIIIKA

a)1/6; 6)1/18; B)1/3; 1)1/4; n)3/4.

9. UrpanbHas kocTh Opocaercs 1 pa3. KakoBa BEpOSITHOCTb TOTO, UTO IOSIBUTCSI HE MEHEE 5 OUKOB?

1 1 2 5
= 0) —; =5 =5 =
a)2 )6 B)3 r) Il)6

10. ABT0OyC e31uT ¢ uutepBasioM B 10 munyT. KakoBa BEposSTHOCTh yexaTh B T€UEHUE 3 MUHYT?

a)0.1; 6)0.9; 8)03; 1)0.7; m) 1/3.

11. bpomens! Tpu MoHeThI. KakoBa BEpOsSTHOCTh TOTO, YTO BBINAIYT JBa WK TpU repba?

a) Y2 0)3/8; B)2/3;

r) 1/6; 1) Cpel yKa3aHHBIX BApMAHTOB OTBETOB HET MPABUIILHOTO.



12. 3aman 3aK0H pacnpeaeneHus: JUCKPETHON CITydaiHOW BETUYUHBI X.

Haiitu: 1) maTemaTudeckoe oxuaanue; 2) TUCIepcuto; 3) cpeiHee KBaApaTHIHOE OTKIOHCHHUE.

Xi|-1 |6 |13 |20 |27

pi|02/01(04|02|0,1

Kirou orBetoB JJIs1 TeCTa.

Homep zamanms |1 |2 |3 |4 |5 |6 7 8 9 10 11 |12

Bapuanr 6 |c |6 |a |6 |a 2 o |6 |8 2 1)12,3;
OTBeETa 2)73,01;
3) 8,5.




IIpakTyeckue padoTbl

1o yueOHOH AuCIUILIMHE MaTeMaTuka

CocraBuTeb / T.C.lonruna/

(TmoamuUcK)

« » 20 T.




1. IlepeyeHb NpakTHYECKUX PA0OOT U BAPUAHTOB 3aJaHUI.

Ne paznena HaunmenoBanue Iens paboThI DopMBI TEKYIIETO
JUCHUIUIMHBL | TIPAKTHYECKOU pabOTHI KOHTPOJISI
1 2 3 4

Pasnen 1.

Tema 1.1. [IpakTrueckas pabota No | HAy9UTHCS MPOU3BOJIUTH Ouenka 3a
1. COOTBETCTBYIOILIME AEUCTBUSI | BBHIIIOJHEHUE
JleiicTBus Hax HaJl MaTpULIaMHU. MIPAKTUYECKOTO
MaTpPULIAMHU. 3aJlaHusl.
[TpakTuyeckas pabora No | HAyYUTbCS BEIYUCIIATH Onenka 3a
2. onpeaenutenu 2,3 u 4 BBINIOJIHEHHE
Brruncnenue MOPSIIKOB IIPaKTUYECKOIO
ONPEJIEITUTENECH. 3a/1aHMS.
[TpakTuyeckas pabora No | Hay4YUThCS HAXOAUTh Onenka 3a
3. 00paTHbIC MaTPHUIIBI BBITIOJIHCHHE
Brraunciienne o6paTHbIX [IPaKTUYECKOIO
Marpuil 2-ro ¥ 3-ro 3aJaHusl.
MIOPSJIKOB.

Tema 1.2. [IpakTuueckas pabora No | HayuuThes pemats cuctembl | OreHka 3a
4. JIMHEWHBIX YPaBHEHUN BBIIIOJIHEHHUE
Pewenue cucrem METOJIOM OOpaTHOM MaTPHIIbl | MPAKTUYECKOTO
JIMHEWHBIX YPaBHEHUEM 3a7aHus.
METOJIOM 00paTHOM
MaTpHUIIbl, 33/1a4
MIPaKTUYECKOIrO
COJIEpKaHus.
[IpakTuueckas pabora Ne | pazobpats metoq Kpamepa Onenka 3a
S, JUTSI pEIIEHUS CUCTEMBI BBITIOJTHEHUE
Pemenue cucrem JUHENHBIX YpaBHEHUN IIPAKTUYECKOTO
JIMHEWHBIX YPABHEHUH 110 3a7aHus.
¢dopmynam Kpamepa.
[Tpaktrueckas padota Ne | pazoOparb merop ['aycca mis | Ouenka 3a
6. pEILIEHUs] CUCTEMBI JINHEWHBIX | BBIIIOJIHEHUE
Pemenne cucrem YpaBHEHUH [IPAKTUYECKOr 0
JINHEMHBIX YPaBHEHUH 3aaHU.
MetoqioM ["aycca, 3amaq
IIPaKTUYECKOT O
coJiepKaHus

Pazgen 2.

Tema 2.1. [TpakTruyeckas pabora Ne | 1.HayuuThbcst HaX0XJIEHHIO
7. npenenoB QyHKIUH
Brruncnenue npenenos. | pa3iInYHbBIMU METOJAMM.
PackpsiTne 2. HayuuTbcs IpUMEHNTH
HEOIPEECIEHHOCTEN. 3aMevaTelIbHbIE MTPENEIbl IPU
Brruncnenue npeienoB ¢ | BEIYUCICHUN MIPEJIETIOB
TIOMOIIIBIO GyHKITHA.
3aMeyaTesbHbIX

Tema 2.2 [Tpaktuyeckas pabora Ne | 1.0tpaGorate  HaxoxaeHue | OreHka 3a
8. MIPOU3BOTHBIX BBITIOJTHEHUE
HuddepenunpoBanue AIIEMEHTAPHBIX (QYHKIUH. IIPAKTUYECKOTO
¢dbyakumii. Haxoxnenne 2.BcnoMHUTE OCHOBHBIC | 3aJlaHUA.
ITPOU3BOJIHBIX BBICIINX IIpaBuJIa u bopmyIb




MOPSIAKOB

HaXOXJCHHUA IPOU3BOIHBIX,
HAY4YUThCS HaXOJUTh
NPOM3BOJHBIE (YHKUIUH B
TOUKE

3.Hayuutbcsi  HAXOXIEHUIO
IPOU3BOIHBIX CJIO’KHBIX
byHKINHA.

4.0TtpaboTaTh HABBIK
BBIYHMCIICHHS TIPOU3BOIHBIX
BBICIINX MOPSAKOB

[TpakTuyeckas pabora HAy4YUThCS uccienosarh | OneHka 3a
Ne9, byHKIUHA C [IOMOIIbBIO | BBIIIOJIHEHUE
[TonHOE UccnenoBanue NPOU3BOJHBIX M CTPOUTH UX | MPAKTHUECKOTO
¢dbynkuwmii. [Toctpoenue rpaduku. 3a/IaHMS.
rpaduKoB.

Tema 2.3. [TpakTuyeckas pabora No | Hay4YUTHhCS HAXOAUTh Onenka 3a
10. Haxoxnenue HEOIIpeIe/ICHHbIN UHTErpajl BBINOJIHEHUE
HEOIpeIeIICHHBIX Pa3IUYHBIMH CITIOCOOaMHU MPAKTUYECKOTO
UHTETPajIoB 3aJJaHMUA.
HETIOCPECTBEHHBIM
UHTETPUPOBAHUEM U
CII0COOOM 3aMEHBI
MepeMEHHON
[IpakTuueckas padora Ne | pa3oOparh ocHOBHbIE MeTO/bI | OneHKa 3a
11.0npeneneHuslit UHTETPUPOBAHUS BBINOJIHEHUE
uHTerpai, hopmyna OTIpE/IeIICHHBIX HHTETPAJIOB MPAKTUYECKOTO
HrroTona-Jleionuia, 3aJlaHuA.
3aMeHa [IEPEMEHHOM B
OIpeIeIEHHOM
UHTErpae, MeToJ «I10
JacTAM.
[IpakTuueckast pabora Ne | HayuuTCs NPUMEHSTh Onenka 3a
12.TIpubnuxeHHOE NpUOJIMKEHHBIE METO/IBI U | BBIIIOJIHEHUE
BBIUUCIICHHE BBIYUCIICHHSI OTIPE/ICTICHHBIX | MPAKTHYECKOTO
OIIpEeJIeNIEHHOTO UHTETPaJoB 3aJJaHMUA.
WHTErpaja

Tema 2.4. [Tpaktuyeckas pabora Ne | 1. HayuuThcs pemaTsb Onenka 3a
13.Pemenne OOBIKHOBEHHbBIE BBIITOJIHEHUE
muddepeHranbHbIX g depeHIaIbHbIe IIPAKTUYECKOTO
ypaBHEHUH ¥ BBICIIMX yYpaBHEHUS IIEPBOrO MOPSAKA | 3a7aHUs.

MOpAIKOB

C pa3lieJICHHBIMU
MePEMEHHBIMH,
pa3aeNaImUMUCS
MEPEMEHHBIMU U JIMHEHHBIE
YpaBHEHHUS.

2.HayuuTbcs pemarb
MPOCTEUILINE U JINHENHBIE
OJIHOPOJIHBIE
muddepeHIanbHbIe
YpaBHEHHUS BTOPOTO MOpsAKa
C TIOCTOSITHHBIMU
Koa¢duLmeHTaMu

Paznen 3




Tema 3.1. [Ipaktuyeckas padora Ne | 1. Hayuutscs npencrasnsats | Onenka 3a
14 IlpencrasneHue KOMIIJIEKCHBIE YNCIIa B BBINOJIHEHUE
KOMIUIEKCHBIX YHCEIN B pa3nuYHbBIX (popMax. IIPaKTUYECKOIO
pa3HbIX hopmax. 2.BBITIOTHUTD 3a7aHus.
Jencraus ¢ apu(dMeTHIECKUe NeHCTBUSA C
KOMIUIEKCHBIMHU YUCJIAMU | KOMIUIEKCHBIMU YHCIIAMU,

UCIIOJIb3YS UX Pa3IMYHbIE

(hOpMBL.
[Ipaktrueckas padora Ne | Hayuuthcst oCyIIeCTBIATh Ouenka 3a
15.I1epexon oT ogHOM nepexoa OT 01HOW (HOpMBI BBIIIOJIHEHUE
(opMBI KOMIIJIEKCHOTO 3aIllMCH KOMIUIEKCHOT'O YHUCa | MPaKTHYECKOro
quclia B APYryo. B JIPYTYIO 3aJ1aHusl.

Pa3znen 4

Tema 4.1. [Tpaktuyeckas pabora Ne | 1. Hayuurtbcst onpenensith Onenka 3a
16.Bbruncnenue BEPOSITHOCTb COOBITHS IO BBIIOJIHEHUE
BEPOATHOCTEN COOBITHI OIIPEACIICHUIO. [IPaKTUYECKOr 0

2. HayuuTtbcst IpUMEHSTh 3aJJaHuUA.
TEOPEMBI CIIOKEHUS U

YMHOXXEHUS BEPOSITHOCTEN

IIPU pELICHUH 33]a4 Ha

OIpeieIeHUue BEpOATHOCTEH

COOBITHH.

Tema 4.2. [IpakTuueckast padora Ne | : 1. HayuuThcs cocTaBisiTh Onenka 3a
17.CoctaBneHue 3akoHa | 3aKOH paclpe/ieleHus A.C.B. | BBIIOJIHEHUE
pacnpezeneHus 2.Hayuurtbcs IpUMEHSTH [IPaKTUYECKOIO
Clly4yailHON BETUYMHBI. TEOPEMBI CIOKEHUS U 3aJJaHMUA.

HaxoxxneHnune 4uciIOBEIX
XapaKTEPUCTUK
CIIy4ailHOM BEJTMYUHBI.

YMHOKEHHS BEPOATHOCTEN
IIPU PELLIECHUH 3a/1a4 Ha
OIpeAeIeHNE BEPOATHOCTEN
COOBITHI MPH COCTaBIEHUU
3aKOHa pacIpeesIeHUs 1I.C.B.
3.HayunTbcs HaxoauTh
YHUCJIOBBIE XapAKTEPUCTUKH
I.C.B.

BapuanTsl 3a1anui

IIpakTnueckas padora Ne 1

3agaHusa 1Js CaMOCTOSITEJILHOTO peuicHusl.

2 5
4 1

1. TaHbl MATPUIIBI 5

1 -2 . Haitru:




a) 3A+4B, b) 3A-6B, c) A-B, d) B-A, e) A*B

3 -5 7 1 2 4
A=12 -1 0 B=|2 3 -2
2. Jlanbl MaTpHULIbI 4 3 2 u 1ot . Haiitu:

a) 2A+5B, b) 3A-2B, c) A-B, d) B-A, £)B*A

BOl'lpOCLI AJIA CAMOKOHTPOJIA:

1. Yro Ha3zpIBaeTCs MaTpUIIEH BTOPOTO MopsiaKa’?
2. Uro Ha3bpIBacTCS MAaTPHIICH TPETHETO MOpsaKa?

3. IlepeuncnuTh onepanyy HaJ MaTPULIAMH.

aj by ap by ap-bg

e

Y CTaHOBUTB, BEPHO JIU UTO, A-B=| 8y, -0,y 8,5,y 855 :0y5 |?

a1 -by; Az b, Az by

1. Kanunun B.B., O6bikHOBeHHBIe Tu(depeHIalbHbIe YPAaBHEHUS: IOCOOUE IS MTPAKTHUIECKUX
sansTuil. Heds u ras, 2005.

2. Hauaua BrIiciield MmaTemMaTHKuU: Y4ueOHOe Tocodue it By30B. — M.: JIpoda, 2004. — 384 c.

IIpakTnueckas padora Ne 2.

3az[amm AJISA CAMOCTOATEC/ILHOI'O peICHUs.

A_(z 5] (a+b b]
1. lanbl maTpuibt 41 u B= 2a a-b . Haiitu:

a) det(A), b) det(B).

3 -5 7 1 2 4
A=12 -1 0 B=|2 3 -2
2. JlaHbl MaTpHLIBI 4 3 2 51 1ot . Haiiru:

a) det(A),bf) det(B).



2 -1 1 0
0 1 2 -1
3 -1 2 3
31 6 1
3./lana maTpuna A= . Haiit: det(A)

Bomnpoce! 1151 cAMOKOHTPOJISA:

1. JIath OHSATHE ONpEAEIUTENs 2 OpSAKa.
2. ChopmynupyiTe MpaBUIO BEIUUCICHUS ONIPEACTUTENS BTOPOTO MOPSIIKA.
3. aTe noHsITHE OIpeAeauTes 3 mopsaka

4. IIponnmoctpupoats npasuio Capycca.

1 2 3 1 4 3
5. O0BsicHUTD, BepHO i, ut0 4 5 6/=0m|2 5 6/=07?
1 2 3 3 6 9

6. ChopmynupoBaTh TEOPEMY O PA3TOKEHUH OMPEISIUTENS 110 AIEMEHTaM CTPOKH HJIU CTOJI01a

IIpakTuyeckas padora Ne 3.

Tema: Borunciienue 00paTHbIX MATPHI 2-TO U 3-T0 MOPSIAKOB..

Baz[a}mﬂ AJIAA CAMOCTOATE/ILHOI'O PCIICHUSA

Haiiti oOpaTHbie MaTpHIIBI AT MATPUIL:

1 -2y, (0 7). . (3 4
oat 2o DoY)

3 -4 5
2 -3 1
3 -5 -1

Bonpocs! 1J1s1 CAMOKOHTPOJIA:

1. latb noHsitTie oOpaTHOM MaTPUIBI ISl MATPUILIBI A.
2. OOBSACHUTH, KOTJ]a MAaTPHUIIA HIMEIOT OOPATHYIO MATPHILY.

3. ChopmynupoBaTh aTOPUTM HAXOKICHHUS OOpaTHON MaTPHIIBI.



IMpakTnyeckas padora Ned.

33}13HI/IH AJIAA CAMOCTOATEC/IBHOI'O peICHUA

1. Pemwurs:
) 3X, —4X, =6
3X, +4x, =18
b) 3%, —5x, =13
2X, +7X, =81

5%, +8X, + X3 =2
C) 13X, —2X, +6x; =—7
2%, + X, = X3 ==5

2. PemuTts 3a7a4y:

B nexe npeanpusTus U3roTaBiIMBaIOT ABE MOJEIH KEHCKOU o/iex1bl. Ha nu3rorosneHue nepBoit
MOJIETH TPATAT 2 M TKaHU, Ha U3rOTOBJIEHHUE BTOPOIi- 3 M. IIPH 3TOM pacxoibl pabouero BpeMeHH Ha
MIPOU3BOJICTBO 3TUX MOJETIEH COCTABIISIIOT COOTBETCTBEHHO 4 U 5 yacoB. M3BecTHO, UTO HEJENbHbBIN
3anac Tkanu- 100 M, a pabouee Bpems orpannyeHHO 190 4. CocTaBUTh TaKOH IUIaH HEAECTHLHOTO

M3TOTOBJICHUS 3TUX MOJEIICH 01K IbI, TPH KOTOPOH MOTHOCTHIO UCIIONB3YIOT PECYpPCHI (TKaHb U
BpeMs).

Bonpocs! 1151 CAaMOKOHTPOJIA:
1. Jlath nmoHsTHE 0OpATHON MATPHUIIHL.

2. CdopMynupoBath MOPSIOK HAX0XkKIEHUsT 00paTHON MaTPHUIIBI

3. CdopmynupoBaTh aIrOpUTM pEIIeHUs] CUCTEM JIMHEHHBIX YPaBHEHHH ¢ TOMOLIbIO 0OpaTHOMN

MaTpULbIL.

4. llepeuncnuTh NPAaKTHUYECKOTO IPUMEHEHUE MaTPULL.
IIpakTyeckas padora NeS.

33)13HI/I$[ AJIA CAMOCTOATEC/IBHOI'0 PeIICHUS.

1 Meronom Kpamepa pemuTs ciaeayromume CuCTeMbl YpaBHEHMI:

4x+y=17 5x—-3y=16
2) 3x—5y:7; b) 2x+4y:22.

2. Metonom Kpamepa pemnTs cieayromue CUCTEMbl ypaBHEHUI:



X+2y+4z=31 X+2y—-2=7
5x+y+2z2=29 2X—y+2=2

3Xx-y+z=10 'b) 3X—5y+2z=-7

BOl'lpOCLI AJIA CAMOKOHTPOJIA:

1. [Ipoananusuposats hopmyiel Kpamepa?

2. OObacHuTh B KakoMm ciydae (opmynsl Kpamepa ansi pelieHuss CUCTEMBI TpeX JIMHEHHBIX
YPaBHEHHH € TPEeMsI HEU3BECTHBIMHU HEITPUMEHUMBI?

4. OOBsACHUTb, KOTJa CHUCTEMa JBYX JIMHEHHBIX YpPaBHEHMH C JIByMs HEU3BECTHBIMH HMeEET
€IMHCTBEHHOE pEIICHHUE.

5. OOBSICHUTD MOXKET JIM CUCTEMA JIBYX JIMHEHHBIX YPaBHEHUH C IBYMsI HEU3BECTHBIMU UMETH TOJIBKO
JIBA PELICHHUS.

6. B uyem 3akimroyaercs reoMeTpudecKas WUIIOCTpAlMs PELICHWs CUCTEMbBl JABYX JIMHEWHBIX
YpaBHEHUH C IBYMSI HEU3BECTHBIMH.

7. OOBSACHUTH, KOTJa CHCTEMa JBYX JIMHEHHBIX YpaBHEHHI C JBYMS HEU3BECTHBIMHU: a) HMEET
0ECKOHEYHOE MHOKECTBO PEIICHHI; 0) HE MMEET PEIICHHIA.

8. OOBsSICHUTb, B 4YE€M 3aKJIIOYACTCS T€OMETPUYECKas WJUIIOCTPALUS PEIIEHUS CUCTEMbI Tpex
JIMHENHBIX YPAaBHEHUH C TPEMSI HEU3BECTHBIMU?

9. IlpuBenuTe mpuMep Kakou-muOO CUCTEMBI TPEX JUHEMHBIX ypaBHEHUHN C TpeMs HEU3BECTHBIMH,
KOTOpasi: a) UMEET €IUHCTBEHHOE pelieHue; 0) nMeeT 0ECKOHEYHOE MHOKECTBO PEIICHHI; B) HE UMEET

peLIeHui.

IIpakTyeckas padora Ne6.

3aganus AJ5 caMOCTOSATEILHOIO peuaicHusl.

Meronom [Maycca pemnTh cieayronme CUCTEMbl YPaBHEHUN

4x+y=17 5x-3y=16

2) 3x—5y:7; b) 2x+4y:22.

Metoaom Faycca peIUTh CICAYHOINUEC CUCTCMBL ypaBHCHI/If/'Ii

X+2y+4z=31 X+2y—-2=7
5x+y+2z=29 2X—y+2=2
2) 3Xx-y+z=10 b) 3x—5y+22:—7_



Bomnpoce! 111 caMOKOHTPOJISA:

1. ChopmynupoBats meTon ["aycca.

2. OObBsCHUTH KOTJa CHUCTEMa JBYX JHMHEHHBIX YPaBHEHHMH C JIByMsS HEU3BECTHBIMHU HMEET
€IVMHCTBEHHOE PEILICHHUE.

3. OOBSCHUTH, MOXET JIM CHUCTEMa JBYX JIMHEHHBIX ypaBHEHHI C JBYyMsI HEU3BECTHBIMU HMETH
TOJIBKO B PELLICHUS.

4. CdopmynupoBaTh TI'€OMETPHUUECKYIO. WUTIOCTPALMIO PELICHUS CHUCTEMbl JBYX JIMHEHHBIX
YPaBHEHUH C IByMSI HEU3BECTHBIMU?

5. OGocHOBaTh ,KOT/Ia CHCTEMa ABYX JHMHEWHBIX YpaBHEHHH C IBYMsS HEH3BECTHBIMH: a) UMEET
0ECKOHEYHOE MHOKECTBO PEIICHHUIT; 0) HE UMEeT pelIeHuii?

6. CchopmynupoBath, B UeM 3aKIIOYAECTCS T€OMETPUUYECKAsT WIUTFOCTPAllUSl PEHICHUS] CUCTEMBI TPeX
JIMHEWHBIX YPABHEHUHN C TPEMS HEU3BECTHBIMM.

7. llpuBenuTe mpuMep KakOW-IMOO CUCTEMBI TpeX JIMHEHHBIX YpaBHEHHH C TpeMsl HEM3BECTHBIMH,
KOTOpasi: a) UMEeT eIMHCTBEHHOE pelieHne; 0) nmeeT 0ECKOHEYHOE MHOXKECTBO PEILICHUN; B) HE UMEET

pelIeHHUIA.
IIpakTuyeckas padora Ne7.

3aganus AJ5 caMOCTOSTEIbLHOIO peuaicHusl.

Haiitu npenenst GyHKIMiIA:

. 5x+4 . x®—4x+5 3
lim —— lim ————— lim—2—
1. %01 1-x 9 x>2 X°+6 3, x»32X—6
3 2 4 g2
lim X —2X+6 - X A8y 10 28X
4, x—0 3X% + X —26 5. X X+5 6. x—0 3% +4x° +7
33+ x . x2-8x+15
lim ——— lim ————
7.00 X g x5 X°-25
. 2 2 X
lim 312X lim(1+—j lim (1+2x)**
9. %0 3x 10 %>\ 3XJ 17 x0



Bomnpoce! 111 caMOKOHTPOJISA:

—

. Jlats mousitrie mpeaena Gyaxiuu Y=f(X) mpu x—a.

N

. IlpuBectr mpumep dynkuuu Y=f(X), umeromieil npenen npu X—a; He UMEIOIICH Mpeeaa Ipu

X—a.

(98]

. Jlatb nonsitue npenen pynkimu y=F(X) mpu X—oo.

B

. J1aTh moHsTHE OCCKOHEYHO OOJBIION BEIUYNHON U OSCKOHCYHO MAJIOH.

)]

. IlpuBectu npumepsl QYHKIMHA, SBISIOMMUXCS OECKOHEYHO OOJBIIMMH BEIMYMHAMU MPU Pa3HBIX

MNpCAC/IbHBIX 3HAYCHUAX apryMCHTA.

(o)

. [IpuBectn mpumepbl (QYHKIUN, SBISIOMMXCS OCCKOHEYHO MAJBIMU BEIMYMHAMH TPH Pa3HBIX
MpEAEIbHBIX 3HAYCHUAX apryMEHTa.

7. OOBSACHUTD, KOTJ]a IPUMEHUM METO/T TTOJACTAHOBKH.

IIpakTuyeckas padora Ne8.

3aganus AJ5 caMOCTOSATEILHOIO peaieHusl.

[Mpomud dhepeHEpoBaThH CIeAYIONINE (YHKITHH:

2 6
1. y=3x-x'+2x3 —=
X
3 2 1
y=2x+——-2_-=11
23/x2 x X

N

w
1
~

\9)

0

—_
~

2

>

4. yzf—L—x\/;

5. y=2sinx+3c0s X —4tgx

Haiitu mpon3BoHBIE TPETHETO MOPSAKA Y CASAYIOMINX ()YHKITHI:

1. f(x)=x°
2. f(x)=-cos3x
3. f(x)=x°-5x*

Haiitu mpon3BOIHYIO YETBEPTOTO MOPSAKA Y CASTYIOIINX (PYHKITHH:

1. f(x)=Inx



2. f(x)=e"
Haiitu npoun3BogHbIe PyHKITHI:

y=(6x"-4)°

y = ctg4x

y = In(tg (3x* —e%)

y = arccos(2x® +3cos x — In5)

Yemy paBHo BeIpaxkenue U = (y* +2(y") +4y?)/2y’, eciu y = 2c0s(3X)

o npeE

Bonpocs 1J1s1 CAMOKOHTPOJISA:

1./laTh nOHsATHE NPOU3BOAHOM MIEPBOTO, BTOPOro U N-ro Nopsaka.
2.ChopmynnpoBath pU3NIECKHid CMBICT | U 2 TPOU3BOTHOM.
3.ChopMynupoBaTh TCOMETPHUECKUN CMBICI MPOU3BOTHON (QYHKIIHH.

4. ChopMynupoBaTh AITOPUTM HAXOXKJICHUS TIPOU3BOTHOMN CIIOKHON (PYHKITHH

IIpakTuyeckasi pabora Ne9.

3aganus AJ5 caMOCTOSATEILHOIO peuicHust

Uccnenyiite cnenyromue GyHKINUN U TOCTPONTE UX TpaduKU:

1 y:e—
X
X
2 =
Y=,
3. y=x*-x

Bonpocs! 1J1s1 CAMOKOHTPOJIA:

1. .IlepeuncnuTh cBO¥cTBa (YHKIIMH, HA KOTOPbIE MOXKHO HCCIEIOBaTh (PYHKIUIO C MOMOILBIO
IIEPBOM IIPOU3BOJTHOM.

JlaTb MOHSATHE KPUTUYECKUX TOUEK.

JlaTh NOHsATHE MOHOTOHHOCTH (DYHKITHH.

JlaTh moHsATHE SKCTpeMyMa (GYHKIINH.

o ~ N

CdopMynupoBath aarOpUTM UCCIIETOBaHUS (PYHKIIUUA C TTOMOIIBIO TIEPBOU MMPOU3BOTHOM.



Jlepeuncauts cBoiicTBa (pyHKIMHM, Ha KOTOPBIE MOXHO HCCIIEA0BaTh (YHKLHIO C MOMOIIBIO
BTOPOU IPOU3BOIHOM.

JlaTb MOHATHE MPOMEXKYTKOB BBIITYKJIOCTH, BOTHYTOCTH.

JlaTh NOHATHE TOYEK Ieperuoa.

.ChopmynupoBaTh alIropuT™ McciaeA0BaHus (QYHKINU C TOMOIIBIO BTOPON MPOU3BOIHON

10. [Tpoananu3upoBaTh CXeMy, KOTOPOH PEKOMEHIYETCsI MOJb30BAaThCs MPH MOCTPOCHUH Tpaduka

GbyHKIHN.
IIpakTuyeckas padora Nel(.

3anam/m AJIA CAMOCTOATEJIBHOIO peHICHU S

4
Haiitu: a) [| x° —é?{/?ﬁ/g dx; b) [x*(1+2x)dx;c) [(e* +4cosx+32*-5% )dx |

Haiitu: a) [5°"*-cosxdx ; b) [(4x%+5)x%dx; c) [cos(3x—2)dx.
Haitru: a) [(2x—5)e**dx; b) [(6x-+1)cos xdx.

Bomnpocsl 1u1si CAMOKOHTPOJIA:

o a > w

OOBsicHUTh MOXET JU (YHKIMS HMMETh EAMHCTBEHHYIO II€pBOOOpa3HYI0 Ha HEKOTOPOM
IPOMEXYTKE?

[Ipoananu3upoBaTh BEPHO JIU YTBEP)KICHHE: a) rpa@uKu JIIOOBIX JABYX MEPBOOOPA3HBIX MOKHO
MOJIYYUTh APYT U3 Apyra mapauielbHbIM mepeHocoM Bioib ocu OX; 0) rpaduku mo0bIX IBYX
NEepBOOOPA3HBIX MOXKHO MOJIYYUTh JPYT U3 Apyra napajjieabHbIM MepeHocoM Baoib ocu OVY; B)
rpaduky NepBOOOpa3sHBIX MOTYT HepeceKkaTbes; T') IpaduKd MepBOOOpasHBIX HHUKOI/Ia HE
nepeceKkaroTcs?

JaTe noHsiTHE IEPBOOOPA3HON (YHKITUU.

JlaTb MOHATHE HEONIPEEIIEHHOTO UHTETpaIa.

[TponmttocTpupoBaTh OCHOBHBIE CBOMCTBA HEONPEACIEHHOIO HHTErpasa.

CdopmynnpoBaTh B 4eM COCTOST METObI HHTETPUPOBAHUS 10 YACTSIM U 3aMEHBI IEPEMEHHOMN B
HeonpeneaeHHoM unTerpane? Ipusectu npumepsl.

IIpakTnueckas padora Nell.

3agaHus 1J1s1 CAMOCTOSITEJILHOI0 peuicHusA

HaiiTu onpeneneHHbIN HHTETpal y CIEAYIOMUX (PYHKIIHMA

1
szdx
0



j\/;dx

2.
I7
"
'|'sin4xdx
3. 0
j dx
4. 1 X+3
jor
lx3
5 2

1
6. j(3x2 +Xx-1)dx

-1

1
j(x +sin X+ x*°)
8. dx

1
[(7x—2)-e*dx
O .

Bomnpocsl 1J1s1 CAMOKOHTPOJIA:

1. [laTh mOHSTHE OMPEIEICHHOTO HHTETpaA.

2. Ilepeuncnuth crmocoObl HAXOXKACHUS OMPECIEHHOTO HHTErpaa.

3. CdopMynupoBaTh alropuT™M HaX0XKJIEHHUS ONPEACTEHHOTO0 HHTErpaia METOIOM MOJCTAHOBKH.
4.

ChopMynupoBaTh aqrOpUTM HAXOXKIEHHUS OMPEICTICHHOTO HHTErpaja Mo YacTsIM.



IIpakTnueckas padora Nel2.

3anamm IS CAMOCTOATEJIBHOI'O PCILICHUA

1
J. sin xdx
1. BeruaucauTh npubIMKEHHBIMU METOJIAaMU HUHTETpall © . B xauectBe 11 B34T1H 10.
2
dx

X
2. Broruucianrts YCTBIPbMA METOAAMU MHTCTpAll 1 C TpEMA ACCATUYHBIMH 3HAKAMU. B kaugectBe 1

B34Th 10.
T
ASIH X
I dx
X
3. BbluuciuTh NpUONMIKEHHBIMH METOJAMH HMHTErpai © C YETBIPbMS JIECATUYHBIMU

3HakaMu. B kadecTBe N B3ATH 5.

Bomnpocs! 1J1s1 CAMOKOHTPOJIA:
1. ChopmynupoBath noHsATHE IEPBOOOPa3HON OT NaHHOK GyHKIMU? [IprBEecTH MPUMEPHI.

2. OOBACHUTH MOXKET JIH (1)YHKI_II/I$I HMETb CAUHCTBCHHYIO nepB006pa3Hy10 Ha HCEKOTOPOM

MIPOMEXYTKE?
3. ChopmynupoBaTh MOHATHE HEOMIPEACIIEHHOTO HHTETpajia OT JaHHON (yHKIUN?
4. MO>XHO I CpaBHMBATh KaueCTBO NMPUOINKEHHUN 110 UX a0COIIOTHBIM MOTPEUTHOCTAM?

5. OOBSICHUTH KakoBa rpanuna OTHOCUTEIbHOMH NOTrpeIIHOCTHU HpI/I6J'II/I)KCHHOFO quciia, UMCHOICTro

JBe 3Havaiue nudpel? Tpu 3Havamme nudpo?

6. Oxpyriuts uncna 273,521; 0,03984; 1,0053 1o 1Byx 3HaKOB MMOCIIE 3aNATOM.

IIpakTuyeckas padora Ne 13
3aaHus 1/ CAMOCTOSITEJILHOTO pPeleHust

Pemnte ypaBHeHUS:



,_1+y
a) 1-X:  b)2y*y'=1-3x* npu xo=1, Yo=3;

c) (¢ y?-x 2y)dy-xy 2dx=0;  d) xy -y=x mpu X¢=1, y¢=0,5.

Haiitu oOmue pemieHus ypaBHEHUH:

a) y"+3y'-4y=0, b) y"-2y'-5y=0, c) y"-9y=0, d) 4y"-12y'+9y=0, e) y"-4y'+7y=0.

HaiiTu yacTHbIe pelieHus: ypaBHCHUM:

a) y"+2y'+5y=0; y(0)=1, y'(0)=3;  b) y"+4y'+4y=0; y(0)=8, y'(0)=7.

Pemnts ypaBHeHUS:

a)y" =3—4x b) y”=1+i3, eci y=-1, y" =1 npu X=0
X

1.

2.

BOl'lpOCbI AJIA CAMOKOHTPOJIA:

Jatb nonstue audQepeHnnanbHOTO ypaBHEHHS.

[lepeuncnure n3BecTHBIE BaM TUIIBI TU(HepeHIINATBHBIX YPaBHEHHH TEPBOTo mopsiaka?

[IpuBennuTe npUMepBHI.

3.

4.

OOBSCHUTH OTJIMYKE YACTHOTO PEIICHUs OT OOIIETO.

OO0bsicuuTh MOkeT nu JY mepBoro mopsiika cojepkarb: a) BTOPYK) IMPOU3BOJHYIO HMCKOMOM

¢byHkunu, 0) UICKOMYIO (QYHKIIHIO, B) TPOU3BOAHYIO HCKOMOW (DYHKIIMH, T') HE3aBUCUMYIO IEPEMEHHYIO?

5.

6.

7.

8.

Hatb nonstue nuHerHoro Y nmepBoro nopsaka.
OOBSICHUTD METOJ, KOTOPBIM pellarTcs JHuHelHble /Y mepBoro mopsaka.
Jatb nonstue nuddepeHuaibHOro ypaBHEHHsI BTOPOTO MOPSIKa.

[Tepeuncnure n3BecTHbIE BaM TUIIBI TU(DDepeHIINaTbHBIX YpaBHEHU BTOPOTO MOPSIIKA.

[IpuBenuTe MpUMEpBL.

9.

OOBscHUTh MOXET Jiu JIY BTOpOro mopsiika cojepkaTh: a) BTOPYIO IPOU3BOJHYIO MCKOMOM

¢byHK1MHU, 0) UCKOMYIO (QYHKIINIO, B) TPOU3BOAHYIO HCKOMOW (DYHKIIMH, T') HE3aBUCUMYIO ITEPEMEHHYIO.

IIpakTHyeckas padora Nel4



3agpanus AJIA CAMOCTOATEJIBHOI'O PCIICHUA

z,=3-2I z,=5+3i 2,+2,,2,—-12,,7,- Z,,
1. JlaHbl ABa KOMIUICKCHBIX YHCJIa u . Haiitu
2,:2,

( T, . ﬂj 1 ( T . 72')
z, =5 cos=+i-sin=| z,==-]cos=+i-sin=
8 8 2 5 5

3. JlaHbl 1Ba KOMILICKCHBIX YHCIIA u . Haiitu
. 2 -5
2,°2,,2,:2,,2,",2,

7, =4-¢e 2,-2,,2,:2,,2, °,2,"
4. ]JlaHbBI 1Ba KOMIUICKCHBIX YHCIIA " . Haiitu
z,=e¥" z,=¢*" 2,-2,,2,' 17,
5. JlaHBI ABa KOMILJICKCHBIX YHCIIa " . Haiitu
J3+i 1403
6. Jlaner uncna z;=1+i, Z,= , Z3= . Haiitu B anrebpanueckoii popme:

a. 21+23-2,, b) 21/(2,*23), ©) (22)°.

BOl'lpOCbI AJIA CAMOKOHTPOJIA:

1. Ilepeuncnautb (HopMbl KOMIUIEKCHOTO YHCIA, U KAK OHU ONPEAETISIOTCS.

2. TIpogeMOHCTPHPOBATH COOTHOIICHHE MEKIY BEIIECTBEHHBIMA U MHUMBIMHU YHCIIAMHU.

3. 3Bamucath B TpUroHOMETpHYECKOU popme paBHO uncio 1/z,ecnu  z=r (cosp+ising).

4. TIponeMOHCTPUPOBATh CJIOXKEHHE, BBIYMTAHUE, YMHO)KEHHE M JIeJIeHWE KOMILJIEKCHBIX YHCET,
3alMCcaHHBIX B ajnreOpandeckoit hopme.

5. IlponeMoHCTpUpPOBATh YMHOXKEHHE KOMIUIEKCHBIX YHCEI, 3allCAHHBIX B TPUTOHOMETPHUUYECKOI,
MoKasareiabHou opme.

6. IIpogeMoHCTpHpOBATH JAEJIEHHE KOMIUIEKCHBIX YHCEIN, 3aIMCAHHBIX B TPUTOHOMETPHUYECKOM,
MoKazaTebHOU popme

7. Tlpoananu3upoBaTh NpU KaKOM YCJIOBHHM #-i CTENEHb KOMIUIEKCHOTO 4YHClia Z SIBJSIETCS: a)
JeMCTBUTENBHBIM YHCIIOM; 0) YUICTO MHUMBIM YHCIIOM?

8. HpOI/IJ]J]IOCTpI/IpOBaTB TCOMCTPHUYCCKU apI/I(I)MCTI/I‘-ICCKI/IC JIENCTBHS C KOMIUIEKCHBIMHU YHMCJIaMU.

IIpakTHyeckas padora NelS



3agpanus AJIA CAMOCTOATEJIBHOI'O PCIICHUA

1. IlpeacraBuTh B TPUTOHOMETPHUYECKON U MOKA3aTENbHON (hopMaxX KOMILIEKCHOE YUCIIO:

a) 2=-12+45i, b) z=4-3i, ¢) Z=1+V3"1 gy 7=-1-i
2. IlpeacTaBuTh B MOKa3aTeIbHON M alreOpandeckoii (popMax KOMIUIEKCHOE YUCIIO:
a) z=3 (cos(45°)+i sin(45°)), b) z=0,5 (cos150°+isin150°), b) z=2 (cos(-n/3)+isin(-n/3)).

Bomnpocek! 111 cAMOKOHTPOJISA:

1. HCpC‘II/ICHI/ITB (bOpMBI KOMIIJICKCHOT'O YHMCJia, U KaK OHU OIIPEACTIAIOTCA.

2. 3anucatb GOpPMYJIBI 111 MOAYJS U aPTyMEHTa KOMILJIEKCHOTO YHUCIIA.

IIpakTnueckas padora Nel6
3agaHus 1J1s1 CAaMOCTOATEIbHOI0 PelIeHusl

1. BeposaraocTtb nopaxkenwus nenu I ctpenkom mipu 1 BeicTpene pasaa 0,9, II crpenkom — 0,8, 111 —
0,7. Hatitu P(A), ecniu A — «atonafieT ToabKo I cTpeoxy.

2. B xopsune 20 kpacHbIX 1 15 3enénpix mapos. U3 ne€ u3snekator 2 mapa. Haiitu P(A) u P(B),
ecinn A — «o0a 1mapa KpacHbIX», B — «o0a 3en&HbIx».

3. Bpocarot urpanbHyto KocTh. HaiiTu BepOoATHOCTH COOBITHIA: A — «HEYETHOE YHCIO OUYKOBY, B —
«6 oukoBy, C — «ir0b60€e kpoMe 7 0YKOB», D — «2 uim 5 04KoBY.

4. B xonsepte cpeau 100 poTokapTouek HaXOQUTCs OJHA pa3bicKuBaeMas. M3 KoHBepTa Hayiauy
n3BiekaroT 10 neranu. HaiiTu BEpOSITHOCTB TOTO, UTO HUX OKAKETCSl HyXKHasl.

Bonpocs! 1151 CAaMOKOHTPOJIA:

1. OGocHyliTe, MOXKHO JIU YTBEpkJaTh, 4TO B 100 Takux e HCHIBITAHUAX 3TO COOBITHE HACTYIUT
POBHO 72 pa3a, €Clii BEpOSITHOCTh HACTYIJICHUs COOBITUS A B McNbITaHuU paBHa 0,72.

2. Onpenenutb COBMECTHBIMU JIM OyayT coObitusa A — «B I pa3 Bemano 2 oukay, B — «o II pa3
BbINasIo 6 oukoBy». UrpaneHyto kocTh OpocatoT 2 pasza. Haiitu P(A), P(B).

3. [IpuBenute npuMep coOBITUS, BEPOSATHOCTh KOTOporo paBHa: a) 0; 0) 1.

4. Yto MOXHO cKazath 0 coObITusAX A u B, eciiu a) P(A+B)=1; 6) P(AB)=0.
5. O6ocnyiite, MOXKeT 1 ObITh, uTO P(A+B+C)>P(A)+P(B)+P(C).

6. HpI/I KaKOM YCJIOBHUU BCPOATHOCTDH ITPOU3BCACHUA ABYX COOBITHI paBHaA MIPOU3BCACHUIO

BEPOSTHOCTEH ITUX COOBITHIA?



7.060cHyiiTe, MoXxeT i ObITh, uTO P(AB)<P(A) P(B).

IIpakTuyeckas padora Nel7

3anam/m AJIA CAMOCTOATEJIBHOI'O PCIICHUA

Haiitu M(X), D(X), 6(X) 3Has 3aK0H pacrnpeeiacHus CIIydaiiHOW BEIMYUHBI X:

X[ 7189 10 X [0 |10 [30 [500 100
1040302 01 0|0 0
2) » 10,9 0,0 0,0 0,03 0,02

18 [

0)

02/01 025|015 0,3

BOl'lpOCbI AJIA CAMOKOHTPOJIA:

1. OOBSICHUTD OTIMYME AUCKPETHOM CIydyaliHOM BETMYUHOMN OT HEMPEPHIBHOM.

2. OOBSCHUTH MOTYT JIM PA3JIUYHbIEC CydyaliHble BEJIMUMHBI: a) IPUHUMATh OJHU U T€ K€ 3HAUYEHUs,
0) UIMETh OJIUH U TOT K€ 3aKOH pacIpeesIeHHs.

3. [lepeuncnuTh YUCIOBBIE XapaKTEPUCTUKH JI.C.B.

3. OOBSICHUTD SABIISETCS JIM MATEMATUYECKOE 0>KMJIaHUE CITy4allHOM BETMYMHOM.

4. OOBSACHUTD SABISCTCA JIU AUCTIEPCHUS CITyYailHON BETUYHNHOM.
5. O6pacHuTh MoxeT Jin aucriepcusi CB ObITh: a) MeHblIe HyIs; 0) paBHOM HYIIO.

6. O0psacauTh U3MeHUTCs Ju aucnepcus CB, ecnn oT Bcex ee 3HAYEHUN BBIYECTh OJHO U TOXKE

YHUCJIO.

2. Mertoauyeckne YyKa3aHHsi K BbINOJHEHHI0 MPAKTH4YeCKOi padoThl MO JAMCHUILINHE
Texuuuyeckue cpeacrea HHPOPMATU3ALMH



3.Kputepuu u mkajia oueHuBaHUs

Ounenka

Kputepun onenkn

OTIINYHO

Paborta BEIMOTHEHA MONHOCTBHIO, B PEIICHUU 3a7ad W 3allOJIHEHUU OJIaHKOB
JOKYMEHTOB HET OIIMOOK M WCHpaBieHU. Bbyxrantepckue HTOKYMEHTHI
COCTaBJIEHBI CAMOCTOSITENILHO, O(OPMIICHBI B COOTBETCTBHH C TPEOOBAHHSIMH,
aKKypaTHoO, pa3bopuuBo. PacueTs! cnenansl BepHo. OTBETHI HA TOCTABIICHHBIE
BONPOCHI  JIaHbl MpPaBWJIBHO, B TIOJHOM 00BeMe, OOOCHOBaHHO, C
MCIOJIb30BaHUEM TEPMUHOJIOTUU

Xoporo

PaboTa BbImoNHEHA MOJHOCTHIO, B PEIICHUM 3aay JOMYCKAIOTCS HErpyoble
OLIMOKM WJIM HEIOYeThbl B pacueTax, UCHPABICHHbIE CaMUM OOy4aroIIUMCS.
JlokymMeHTbl O(OpMIICHBI B COOTBETCTBUU C TPEOOBAHHSIMH, JIOITYCKAeTCs
Oosiee 2 ucnpasneHuid. [Ipu oTBeTe Ha MOCTaBIEHHBIE BONPOCH] JIOMYCKAKOTCS
HECYIIECTBEHHbIE OMIMOKM B HM3JIOKEHUH Marepuaia. Martepuan H3JI0KeH
OCO3HAaHHO, CaMOCTOSATEIbHO, C MCIIOJNIB30BAHMEM COBPEMEHHBIX HAy4YHBIX
TEPMHHOB, JIUTEPATYPHBIM SI3bIKOM.

y,I[OBJ'IeTBOpI/ITCJII)HO

Pabora BhInonHeHa He MOMHOCTHIO (HO He MeHee 50 %). PacueTsl caenansl ¢
HerpyObiMu  ommOkamu.  JlomylieHbl  HETOYHOCTH B OQOPMIICHUU
JOKYMEHTOB, TPUCYTCTBYIOT HCIpaBlieHUs. byxranrepckue HTOKYMEHTHI
COCTaBJIEHbl C IOMOUIbI0 Ipenoaasarens. [Ipu oTBeTe Ha MOCTaBIIEHHBIE
BOIIPOCHI MaTeprai U3JI0KEH B HEe TOJTHOM 00beMe

BoigBuraeMbele  MOJOXKEHUS  HEIOCTATOYHO  apryMEHTHUPOBaHbI W HE
MOJATBEPKJICHBI IPUMEPAMU; OTBET HOCUT MPEUMYIIECTBEHHO OMUCATEIbHBIN
xapakrep. Hayunasi TepMHUHOJIOTHS MCTIOJIB3YETCS HEJIOCTATOYHO.

Hey,I[OBJ'IeTBOpI/ITeHBHO

Pa6ota BbimonHeHa He nonHOCThIO (MeHee 50 %). Pacuersl He npou3BeeHbI
WIM Tpou3BeNeHbl ¢ TrpyObiMu omuOkamu. Hapymensl TpeboBaHus
opopmieHus JokymeHTOB. IIpu oTBeTax Ha BONPOCHl OOHAPYKEHO
HEMOHMMAaHUE OOYy4arollUMCsl OCHOBHOTO COJEP>KaHUS TEOPETUYECKOIO
Marepuaga WiIM JIONYHIeH psJl CYIIECTBEHHBIX OLIMOOK, KOTOpbIE
oOydaromuiics HE MOXEeT HWCIpaBUTh MpPH HABOAALIUMX BOMpOCAX
npenoaasaress, 3aTPyAHIETCS B OTBETaX Ha BOIIPOCHI.




KoMIL1eKT KOHTPOJILHO-0IIEHOYHBIX CPEICTB
JJIS IPOMEKYTOYHOM aTTeCTalluu

1o yueOHOU nucuuiuinHe MatemaTuka

CocraBurenb /T.C.Jonruna./
(moamnuce)
« » 20 T.




1. IlepedyeHb MeTOAMYECKHX MATEPHAJIOB /IS IPOBeJCHUs] NPOMEXKYTOYHOH aTTecTalMu IO
AucHMILIMHe «MaTeMaTHKa»

O1LieHOYHBIE CPEJICTBA MeTtonnueckre MaTepuaibl
DK3aMeH Bormpocs! 1151 moaroTroBku
bunernr
Kputepuu onenku

2. Borpochbl ¥ NpakTH4YeCKHe 3aJaHUSA K IK3aMeHYy 10 JucHUILUIMHe «MaTemMaTuka.

[lepeunciute OCHOBHBIC MOHSITHS JIMHCHHON aareOpsl

JlaTh IOHSATHE MATPUIIBL.

[lepeuncanre BuAbI MaTPHILL.

[lepeuncnanTtp ASWCTBUS HAJ MaTpHULIaMU (TTOKa3aTh HA IpUMepax)

JlaTh nmoHsTHE OnpeAenuTeNnei 2 U 3 MOPSAIKOB.

CdhopMynupoBaTh aNropuT™M BEIYUCICHHS OIPEACTUTENS N-TO MOPSAIKA.

JlaTh NOHATHE MUHOPA, JIre0panyecKoro J0MOIHEHUS MaTPHILIbI

Jlatb noHsATHE 0OPAaTHOW MaTPHULIBI.

CdhopmynupoBaTh alNropuT™ HaXoKIeHUs 0OpaTHOW MaTPHIIbI.

0. ChopmynrpoBaTh AITOPUTM PEUICHUSI CHCTEM JIMHEWHBIX YPAaBHEHUI MaTPUIHBIM METOJIOM.

11. CpopmynupoBaTh alropuT™ peLIeHUs CUCTEM JIMHEHHBIX ypaBHeHUH MeToioM Kpamepa

12. CpopmynupoBaTh aNropuT™ pemieHns CUCTEM JIMHEHHBIX ypaBHEHUH MeTonoMm ["aycca.

13. Jlath nousATHE Tpeena GyHKIUY.

14. ChopmynupoBath criocoObl HaX0XKI€HUS Ipeaena QyHKIUY.

15. [lepeuncnuth cBONCTBA MpeaesioB (YHKIIUU B TOUKE.

16. late nmousTHE TIpeaena GyHKIUN Ha OECKOHEYHOCTH.

17. CopmynupoBaTh anropuT™ HaXOKICHHUS Tpezena QyHKIUN Ha OECKOHEYHOCTH.

18. [IpopeMoHCTpUPOBATH 3aMeyaTeIbHbIE MPEAEIbl

19. Jarh moHsATHE MPOU3BOIHON (YHKIIHH.

20. ChopmynupoBaTh npasuia 1uddepeHupoBaHus.

21. TIpoxeMoHCTpUPOBATH TAOIUITY MU HEePEHITMPOBAHUS.

22. Jlatb nousTue quddepennmana GyHKIHUH.

23. ChopmynupoBaTh aJrOPUTM UCCIEIOBAHUS (PYHKIIMU C TOMOIIBIO | TPOM3BOTHOM.

24. ChopmynupoBaTh aJrOPUTM UCCIEIOBAHUS (PYHKIIUHU C TOMOIIBIO 2 TPOU3BOIHOM.

25. ChopmynnpoBaTh aJrOPUTM MOCTPOEHUS rpaduka GyHKINHU C TOMOIIBI0 TTPOU3BOTHOM.

26. [laTb nOHATHE N1EPBOOOPA3HON (PYHKITUH.

27. JlaTh IOHATHE HEOIPEICIICHHBIN HHTETPAIL.

28. ChopmynupoBaTh CBOICTBA HEONPEEIEHHOIO HHTErpaa.

29. ChopmynupoBaTh CIIocod MOJICTAHOBKY B HEOTIPEICTICHHOM WHTETpaJe.

30. ChopmynupoBaTh CrIOCOO HHTETPUPOBAHUS 110 YACTSIM B HEOIPEEICHHOM HHTErpae.

31. laTh OHATHE OTPEACICHHOTO HHTETpaja.

32. ChopmynupoBaTh CBOICTBA ONPEIEIEHHOT0 HHTErpaa.

33. ChopmynupoBaTh CItocOO HHTETPUPOBAHUS 110 YACTSIM U 3aMEHBI B OTIPE/ICIICHHOM HHTETpaJle.

34. ChopMmynupoBaTh QJITOPUTM  HAXOXKJIEHHS TMPUOIIKEHHOIO 3HAYEHHUS  ONPEIETICHHOTO
WHTETpaa.

35. [latb nousTHe qudepeHaIbHOro ypaBHeHs, 00Iero U YaCTHOTO peIIeHUs.

36. [laTb OHATHE ypaBHEHUS C Pa3IeIEHHBIMU TIEPEMEHHBIMHU.

37. JlaTb NOHATHE YpaBHEHUS C PA3JEISAIOMIUMUCS TEPEMEHHBIMHU.

38. [laTb OHSATHE OJTHOPOTHOTO ypaBHEHHUs | mopsiaka.

39. ChopmynupoBaTh aJrOpUTM pemieHus 1.y. 1 mopsaka ¢ pa3faeIeHHbBIMH TEPEMEHHBIMH.

40. ChopMymHpoBaTh aITOPUTM peIIeHUs 1.y. 1 opsiKa ¢ pa3aesTioNIMACS TIepEMEHHBIMA

41. JlaTh OHSITHE IPOCTEHIIEro A.y. 2 TOpsAKa.

42. JlaTp TIOHATHE IJIMHEHHOTO OJHOPOJHOTO YPaBHEHHUS BTOPOTO TOPSAKA C MOCTOSHHBIMU

KO3 PHUIMEHTaAMHU.

ROo~NoGO~LNE



43. ChopMynupoBaTh alTOPUTM PEIICHUS MPOCTEHIIEro 1.y. 2 mopsIKa.

44. ChopmynupoBaTh alrOpUTM pelIeHUs JIMHEHHOTO OJTHOPOJAHOTO YPaBHEHHSI BTOPOTO MOPSJIKA C
MOCTOSIHHBIMU K03(punimenramu.

45. .J1aTh MOHATHE KOMIUICKCHOTO YHCIIA.

46. .IlepeuncanTh BUIBI 3aIIMCH KOMILICKCHOTO YUCIIA.

47. .ChopMynupoBaTh reOMETPUUECKHUI CMBICT K.4.

48. ChopmynupoBaTh IEHCTBHUS HAJ K.4. B aireOpandeckoit popme.

49. ChopmynupoBath ISHCTBHUSA HAJ K.4. B IOKa3aTeIbHON GopMme.

50. ChopmynupoBaTh 1eHCTBHUA HAJ K.4. B TPUTOHOMETPUUECKOH popme

51. .ChopMynupoBaTh MOHIATHE COUETAHUS, pa3MELICHUS, IEPECTAHOBKH.

52. JlaTh OHSATHE CIIy4aifHOTO COOBITHS.

53. IlepeuncnuTh U 1aTh MOHATHUS BUIOB CIYYalHBIX COOBITHI.

54. JlaTh MOHSTHE KIACCHUYECKOMY ONPEIETICHUIO0 BEPOSATHOCTH C.B.

55. 3anucath GopMyITy MOJTHOW BEPOSTHOCTH.

56. .3amucars popmyny beprym.

57. .JlaTh MOHATHE [1.C.B. U 3aKOHY paclpeieieHHsl [1.C.B.

58. [laTh nOHATHE MAaTEMaTHYECKOTO 0XKUJAHUS, AUCIEPCUH, C.K.O. C.B.

IIpakTH4yeckue 3agaHus

1 3 2
1. Berumcouts onpeaenutens| 0 6 9
710

1 4 31
2. JlaHBI MaTPHILBI A:(5 ZJ (7 2] Haiitu matpuny 2A-3B

3 21 1
3. Tlepemuoxuts matpuusl A=|1 3 2| u B=|2
111 3
11
4. TlepeMHOXUTH MaTpULbl A = ( ] (7 2) .
2X+3y=-8
5. Pemmuts cuctemy no popmynam Kpamepa
13x -5y =-8
2X+3y=-8
6. Pemmts cucremy meromom ["aycca
13x -5y =-8

7. 3anmcaTh YHCIIO Z=3-i, B TPUTOHOMETPUYECKOM U MMoKa3aTebHON (hopme.
T . T .

8. 3ammcatp uncno z,=4C€0S— + iSin— B anreOpandeckoit popme.
4 4

9. Beruucnuts (4-2i)(1+2i).
1-3i

10. Beruuciauts —.
2+1

. T .. T T .. T
11. Haiitu npousBeneHue z1°Zy, €CIU Z,= 4COSZ+|S|nz, Z,= ZCOSE+ ISIHE.

z T . . T V/ 2/

12. BBITIONHWUTE J€JEHNUE YHCET ——, €CIH Z,= 13cos§+|sm§, Z,= Zcos—+|smz

z
2

. T .. T
13. Haiitu 23, ecin Z =5c05— +|S|nE.

T T
14. V13Bneub KOpeHb 3\’/2, eclu Z :8COS§+|S|n§.
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45.

. 2x* —5x
Boraucnuts npegen lim ————

on X% 420

_2x% —4x
Beraucnuts nipegen  lim —

=2 X —4

. sin5x

Boerancnute npenen  lim .

x>0  2X
Haiitu npou3BoHy0 GyHKIIUHA }Pcosx3

Haiitu npousBoauyto GpyHkimu y=2x+3Inx.
Haiitu npousBonnyto GyHKImu y=3x-4.
Hatitu npou3Boauyro dyHKIMH y=In5-4X.
Haiiti nponssoayro pyskmmn y=e*(x>-2).
Haiiti mpomssoanyto dyuximn y=e'®
Haiitu muddepenman Gynkunu y=2x-Sin2x.

. 1 1
Haiitu uddepenuuan pyskunn y = ———-.
X X
HaiiTi IIpoM3BOIHYIO BTOPOTO MOPSAKA PYHKIHH y=€ COSX

Haii Ty IpOH3BO/IHYIO BTOPOro Mopsiaka ByHKImH y=x>-2XInx
Haiitu Toukn makcumyma (MUHUMYMa) QYHKIUU FX3-12X+1

Haiitu I(Xz —2x)dx..
Haiitu _[ xe *dx.

Haiitu J.X(X +2)dx.
Haiitu J.(ZX —3cos x)dx .
Haiitu Ix In xdx .

1

2

Haiitu _[(sin 3X+
2C0Ss° X

)ax.

3
Breraucinurs J x3dx.
1

BbruucauTs J. 2sin4xdx .
0

9
Berauciute I (\/; —1)dx.
4

2
Boeruucnurs I In xdx .
1

T
Brranciaute J. 2xcos xdx.
0

Boraucnute miomans GUrypsl, OrpaHU4EeHHYIO JIMHUAMEU y=4- X2 u y=0.
BbrancnuTs miomaas GUrypbl, OrpaHU4eHHYIO JIMHUSMH y=X3 ,y=8 n y=0.
Onpenenuts o0beM Tena, 0OpPa30BAaHHOIO BpalleHHUEM (UTYphl, OrpPaHUYEHHON JUHUSMU

y= 1 , x=1,x=4 Bokpyr ocu OX.
X

OszeJIeJ'II/ITI) o0beM Tena, 0Opa30BaHHOIO BpallleHUEM (UTYphl, OrpPaHUYEHHON JUHUSMHU
y=x“, X=0,Xx=2 Bokpyr ocu OX.

Onpenenutrs o0beM Tena, 0OpPa30BAaHHOIO BpalleHHUEM (UTYphl, OrpPaHUYEHHON JUHUSMHU
y=2x-1, x=1,x=3 Bokpyr ocu OX.

[To mporHO3y METEOPOTIOTOB BEPOATHOCTh TOTO, UTO MOMAET AOXK/Ib, paBHa 0,4, OyaeT Berep —
0,7, 6yzner Betep ¢ noxnaeMm — 0,2. KakoBa BEpOSITHOCTb TOTO, UTO OYAET JA0K/b MU BeTep?



46.

47.

48.

CoBeT IUPEKTOPOB COCTOUT W3 TPeX OYyXTalTepoB, TPEX MEHEKEPOB U IBYX WHKCHEPOB.
[Tnanupyercs co3naTh NOJKOMUTET U3 €ro ujieHoB. KakoBa BepOsSTHOCTH TOTO, YTO BCE TPOE B
ATOM MOAKOMUTETE OyayT OyXranrepbl?

PaGounii oOcmyxuBaeT TpW CTaHKAa. BeposSTHOCTH TOro, 4TO B TEYCHHE Yaca CTAaHOK HE
TpeOyeT BHUMaHusA pabodero, paBHa Juisi nepBoro cranka 0,9, mis Broporo — 0,8, mms
tperbero -0,85. HaiiTu BeposSTHOCTH TOro, YTO B TEUYEHHUE yaca XOTd Obl OJUH CTaHOK
notpedyeT BHUMaHUs pabodero?

Crnyuaiinas BennuuHa X pacupe/iesieHa Mo 3aKOHY
Xi 0,5 1 1,5 2
pi 0,2 0,3 0,4 0,1

HaiiTn maTemMaTHdeckoe OXKUJaHHUE CIIy4YalHOW BETMYMHBI X.

49. Cnyudaiinas BenmnarHa X pacrpeziesieHa 1Mo 3aKOHY
Xi 1 3 4
pi 0,2 0,5 0,7

50.

Haiitu nucnepcuto cinyyailHOM BEIMYUHBI X.

J111s1 BBIOOPKH, TIPENICTaBICHHON CTATUCTUYECKUM PSIIOM
Xi 10 15 20 25
ni 4 6 4 2

51.

OIIPEACIINTL CPECAHCC 3HAUCHUC.

J111s1 BBIOOPKH, TIPE/ICTaBICHHON CTATUCTUIECKUM PSIIOM

Xi 15 16 18 19

ni 1 4 ) 2

52.

53.

ONPEIETUTh AUCTIEPCHUIO.

B marasun noctynuio 30 HOBBIX TE€JIEBU30POB, CPEIU KOTOPHIX 5 UMEIOT CKPBIThIE 1€(EKTHI.
Haynauy otOupaercst ouH TeneBU30p JUIsl nMpoBepku. KakoBa BepoATHOCTh TOTO, UTO OH HE
UMEET CKPBITHIX J1e(heKTOB?

JIBa paBHOCWJIBHBIX IIaXMaTHCTa UTPAIOT B MIaxXMaThl. YTO BeposTHEE: BBIUIPATh JIBE NApTUU
U3 YEeThIPEX WIN TPU U3 HiecTH ( HUUbM BO BHUMaHHE HE IPUHUMAIOTCA)?

3. KpuTepuu 1 mkajia OueHMBaHUs OTBeTa o0y4yarouerocsi Ha AU PepeHIUPOBAHHOM 3a4eTe 10
aucuuiimae « MHpopManMOHHbIE TEXHOJIOTHH B IPO(eCCHOHAIBLHOM AeATeTbHOCTH.

Ounenka Kputepun onenkn

OTIu4HO

OOyuaromuiicsi BIAJEeT 3HAHUSIMH U YMEHUSMH TUCHIUTIINHBI B
MOJIHOM o00BbeMe paboyeil MmporpamMMbl, JOCTATOYHO TITYOOKO
OCMBICTTUBAET JUCIUIUIMHY, CaMOCTOSITENIPHO, B JIOTHYECKOM
MOCJIeI0BATETbHOCTH U UCUEPIBIBAIOIIE OTBEYAET HA BCE BOMPOCHI
3a4eTHOr0  Owiera, YyMeeT  aHaJu3upoBaTh, CpPaBHUBATh,
KJIacCU(PUITUPOBATH, 0000111aTh, KOHKPETHU3UPOBATb, H
CHUCTEMAaTHU3UPOBATh HM3YYCHHBIH MaTepuall, BBIJACIITH B HEM




[JIABHOE; YCTaHABIMBATH MPUUYMHHO-CIICJICTBEHHBIE CBSI3H; YETKO
(dhopMupyeT OTBETHI, pelIaeT 3aJja4ul NOBBIIICHHON CJII0KHOCTH.

Xopormio

OOyuaromuiicsi  BjaJeeT 3HAHWSAMU M YMEHHUSAMHU JTUCIMIUIMHBI
MOYTH B TIOJTHOM O00BEME MPOTPaMMBI (MMEIOTCS TTPOOEITbI 3HAHHIA
TOJIBKO B  HEKOTOPBIX, OCOOCHHO  CJIOXKHBIX  pa3jenax);
CaMOCTOATEJIbHO M OTYaCTH MpPU  HABOMIIUX BOMPOCAX JaeT
TTOJTHOLICHHBIC OTBETHI HAa BOIPOCHI OWMJIeTa; HE BCErJa BBIICISACT
HauOoJee CyIIeCTBEHHOE, He JOIMYCKAET BMECTE C TEM CEPhE3HBIX
omuOOK B OTBETAX; YMEET peliaTh CpeIHEH CI0KHOCTH 3aJ1auH.

Y 10BIIETBOPUTEIILHO

OOyvaromumiics BlaaeeT o00s3aTeIbHBIM O0BEMOM 3HAaHUU 1O
JMCUUIUIMHE, TPOSBISET 3aTPyJHEHHS B  CaMOCTOSTEIbHBIX
OTBETaX, OMEPHPYET HETOYHBIMH (OPMYIMPOBKAMH; B MpPOIECCE
OTBETOB  JIOIMYCKAIOTCSA OMIMOKA IO CYIIECTBY  BOIPOCOB.
OOyyarommiicst CiocoO€H pemiath JIUIL HanOoJiee JeTKUe 3a1a4u,
BJIAJICET TOJIBKO 0053aTEeIbHBIM MUHUMYMOM 3HAHUIA.

HeynosnersopurensHo

OOyuatonmiicss He OCBOMJ 0053aTEIbHOT0O MHHUMYMa 3HAaHUU T10
JIHMCIUIUIMHE, HE CIIOCOOEH OTBETHTh HAa BOINPOCH OWIieTa Jaxe
IIPpH JONOJHHUTCIBHBIX HABOAAIIUX BOMIPOCAX.




Oo0pa3zen Oustera 11 IK3aMeHa Mo AucHUILVInHe MaTemaTnka

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAIHN
denepanbroe rocygapctBeHHoe ABTOHOMHOE o6pa3oBarensHoe yupekaeHne

BBICIIIET0 00pa3oBaHUs

«MypMaHCKHUii roCyapCcTBeHHbI TeXHUYECKU YHUBEPCUTET
CTPYKTYpPHOE I10Apa3/IEIeHHE
«MypMaHCKHIT MOPCKOM PHIOONTPOMBITIUICHHBIN KoJutek umenn Y., MecsitieBay

Paccmorpeno MO mpenonaareneit
JUCLUIUIMH MaTeMaTHYeCKOro U oOLIero
€CTECTBEHHOHAY4YHOT'O LUKJIa 1o

crielaibHOCTAM, peanuzyeMbiM MMPK
nmenn .M. MecsueBa, ¥ IUCHUIUIAH
npodeccuonanbioro  mukiaa  09.02.03
[IporpamMmmMupoBanue B KOMIBIOTEPHBIX
CUCTEMAX.
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Ne Jucnurmuna: MHGopManmoHHbIE TEXHOJIOTHH B IPO()ECCHOHATILHOMN S TEIbHOCTH

1 Hepe‘II/ICHI/ITB BUBI 3aIIMCH KOMIIJICKCHOI'O 4YHMCJa.

2 | ChopmynupoBaTh aNropuT™M HAXOKICHHUS MPUOIMKEHHOTO 3HAYCHHUS OTIPEICIIEHHOTO HHTETpaa.

3 | IBa paBHOCHJIBHBIX IIAXMATHCTA UTPAIOT B MIaXMaThbl. UTO BEpOsITHEE: BHIMTPAThH JBE MAPTHUH M3 YETHIPEX

WM TPU U3 IIECTH ( HUYbH BO BHUMAHUE HE IPUHUMAIOTCS)?

[Ipenonasarens
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