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1. IACIIOPT PABOYEH ITPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil NporpaMmbl

PaGouass mporpamma o6mieoOpa3oBaTeIbHON y4eOHOW MUCIMIUIMHBI SIBISETCS YacCThIO
OCHOBHOHM 00pa3oBareibHON mporpammbl B cooTBercTBUM ¢ PI'OC s cnenuasbHOCTH:

CIICHIHaJIbHOCTHU

09.02.07 HWadopmarmoHHbIC

oOyyaromuxcst oyHou GopMbl 00yUIESHHUS.

CHCTEMBI n

nporpaMMUpOBaHue,  JJIs

1.2. MecTo yuyeOHO# TUCUUIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl

JlMcUUIUIMHA OTHOCUTCS K MaTEeMaTU4eCKOMY M OOLIEMY €CTECTBEHHOHAYYHOMY IIMKILY.
JlucuuiuiiHa peannsyercs B paMKax 00s3aTe’IbHON YacTu.

1.3. Iliianupyemblie pe3yJbTaThl 0CBOCHUS THCIHUILINHBI:

1.3.1. OcBoeHue conepxaHusi 001e00pa30BaTEIbLHON YIeOHOW TUCITUTUIMHBI 00eCIIeYrBacT
JOCTHXKEHUE 00YUArONMMUCS CICAYIOIUX PE3yIbTaTOB:

Kon OK, IIK YMenus 3HaHuA
OK 01 pacmo3HaBaTh  3ajadyy  W/WIM | aKTyaJIbHBINA po¢eCCUOHATBHBIN u
BBIOMPATH npobiemMy B Ipo(hecCHOHATBHOM | COLMAIBHBIA ~ KOHTEKCT, B  KOTOPOM
CIoco0bI W/WIHM COITUAIBHOM KOHTEKCTE; | MPUXOIUTCS paboTaTh U KUTh;
pelleHus 3a/1a4 | aHAIM3UPOBATh 3a7ady W/WIM | OCHOBHBIE MCTOYHUKH HWHPOpPMAIUU U
npodeccCHoHallb | MPOOJIEMY H BBIJICTATH €& pecypchl JUTsl pelieHust 3a1a4 u npobiieM B
HOU COCTaBHBIC YAaCTH; OMPENENATH | MPOPECCHOHATHHOM U/UIIN COIMATEHOM
NEeSITeNIbHOCTH, | ATaIlbl PEHICHUs 3a/1a4H; KOHTEKCTE;  alTOPUTMBI  BBIMIOJHEHUS
NPUMEHHUTEIBHO | BBISBIATH U 3()(HEKTUBHO paboT B mpodecCHOHATBHON U CMEKHBIX
K pa3JINYHbIM HCKaTh UH(GOPMAITHIO, 00JacTsx; METO/IbI paboThl B
KOHTEKCTaM HEOOXOAMMYIO JUIsL  pelIeHUs | MpoecCHOHANBHON M CMEXHBIX cdepax;

3aJ1auM U/ MU MpoOIEMBL; CTPYKTYpY IJIaHa JUIsl pelIeHusl 3a/1a4;

COCTaBUTh  IUIAaH  JICWCTBUS; | MOPSIOK OIICHKU PE3YyJIbTaTOB PEIICHUS

OTpeACTUTh HEOOXOAUMbIE 3a/1a4 MpodeccuoHANbHOMN 1eATeIbHOCTH

pecypchl; BIaieTh

aKTyaJlbHBIMH METO/IaMU

paboThI B

POoECCHOHAIIBHON M CMEXHBIX

cdepax; peaaTn3oBaTh

COCTaBJICHHBIN TJIaH; OLIEHWBATH

PE3yNbTaT U MOCIEICTBUS

CBOHUX NEUCTBUHI

(caMoCTOSTENIbHO WJu c

MTOMOMUIBIO

HaCTaBHHKA)
OK 02 ONpPEACITh 3aa4l JJI MOUCKA | HOMEHKIIATYPhI WH(pOPMaITMOHHBIX
OCYIIECTBIISATh | HHGOPMAIUH; OTIPENIETATh | UCTOYHUKOB, MIPUMEHSEMBIX B
MOWCK, aHaJN3 | HEOOXOAUMBbIE HCTOYHUKHU | MPO(eCcCHOHAIBHON 1eATeNbHOCTH;
u nH(pOpMaLINK; [UTAHUPOBAThH | TIPUEMBI
MHTEPIIPETALNIO | TPOIIecC MOKCKA; | CTPYKTYpUPOBaHUS HH(OPMALIUK;
uHopManuy, CTPYKTYypUPOBAaTh dopmar  odopmileHHS ~ PE3YIHTATOB
HE0OXO MO MOJTyJaeM Yo nH(popMaIuio; | Moucka nHGpopMauu
TSt BBIJICTISITH HanboJiee 3HaYMMOoe
BBITNIOJTHEHUS B nepeyHe nH(pOpMalnu;
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3a1au OLICHUBATh MPAKTUUYECKYIO
npodeccuoHaIb | 3HAYMMOCTb pE3yJIBTaTOB
HOM MOKCKa; 0pOPMIIATH PE3yabTaThI
JESTEIIBHOCTH. | IOMCKA

2. CTPYKTYPA U COAEPKAHUE JUCIHUITJINHbI

2.1 O0beM IMCHUILUIMHBI U BUAbI Y4eOHOH padoThI

Ounas ¢popma oOyueHHs

Buo yueonoiit pabomut Oobvem uacos
O0bem o0pa3oBaTeIbHOI NPOrPaMMBbI 72
PabGora o0yuarommuxcsi BO B3aMMO/I€iiCTBMH C MpenoaaBarejiemM 52
B TOM YHUCIJIE:
neKuuu (YpoKH) 16
B (hopMe mpakTUUECKON MOATOTOBKHU (€CIIH MPETyCMOTPEHO) *
MIPaKTUYECKHUE 3aHATHS 36
B (hopMe mpakTHUECKON MOATOTOBKHU (€CIH MPETyCMOTPEHO) *
na0opaTOpHbIE 3aHATHUS
B (hopMe mpakTHUECKON MOATOTOBKHU (€CIH MPETyCMOTPEHO) *
CamocrosiTesbHas padoTa o0yuarwuerocs (Bcero) 14
Pewenue 3a0au, noocomoexa 6 konmponvHuvle pabomwl 12
Koncynomayus 2
6
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2.2. TemaTn4yeckuil miiad u coaepxxkanue yueoHo nucuumianabl EH.01 DiemMeHThI BhIcIIeil MATEMaTHKH

HanmenoBanmue Coneprxanne ydyeOHOTo MaTepraia U (OpMbl OpraHU3aIH JACSITEIBHOCTA 00YJatOIUXCsl O6Bem 3ne1\g${]"3rilfBaeMHe
pa3aesoB U TEM 4acoB KOMIICTEHIIHiA
1 2 3 4
Paznen 1 Conep:xxaHue y4eOHOro Marepuaja 8/3 OK 01, OK 02
Jluneiinas anredpa Martpulbl ¥ ONpeAeIUTENN
TemaTuka y4eOHbIX 3aHATHI 2
1. Tlonstue matpuisl. Buasl matpuil. JlelicTBus Hax MaTpuiaMu 2
IIpakTnyeckas padora 6
1. TpancnonupoBanue MaTpuilbl. Haxox1eHHE CyMMBbI M TPOU3BEACHUS MaTPUIL 2
2. Brruucnenue onpenenurens. Pacuer MuHopa. 2
3. Beruncienne oOpaTHOM MAaTPHUIIBI 2
CamocrosiTesbHasi padora 2
Pasznen 2 Conep:xxaHue y4eOHOro Marepuaja 6/2
Cucrembl JIMHEHHBIX CucTeMbl TUHEHHBIX aNTeOpandecKux ypaBHEHHH MEPBOM CTETICHH
ypaBHEHUI TemaTnka yuyeOHbIX 3aHATHI 2
I.MaTtpuunbie ypaBHEHHMs. MaTpUUHBII METOA JJIsI PEUICHUS] CHUCTEMBI JIMHEHMHBIX )
ypaBHeHuil. Meton Kpamepa u ["aycca 11 pemeHus: CHCTeMbl JUHEHHBIX YpaBHEHUN
IIpakTnyeckas pabora 4
1. Pemenne CJIAY metongom Kpamepa mMaTpUyHBIM METOJIOM 2
2. Pemenue meton ['aycca cuctembl JIMHEHHBIX YPaBHEHUM 2
CamocrosiTesibHast padoTa 2
Paznen 3 Coaep:xkanue yueOHOro MaTepuajia 6/2 OK 02
Teopus npenenon Teopus npenenoB PyHKITMN OJHON TTEPEMEHHOM
TemaTuka y4yeOHbIX 3aHATHH 2
1. Yucnossie mocaenoBarenbHocTu. [Ipenen dpynkuun. CroiicTBa peaenoB. OCHOBHBIE )
TEOPEMBI JIsl BBIUUCIICHUS TIPEJIEIIOB
IIpakTnyeckasi pabora 4
1. TlepBslil 3amedaTenbHbIN NIpeaena. Bropoil 3amevaTenbHbIi Tpeaes 2
2. Ilpuemsl nnst packpbITus HeonpeaenaeHHocTed. [IpuHun 3aMeHbl SKBUBaJICHTHBIMU 2
CamocrosiTesibHast padbora 2
Pa3nen 4 Coaep:xkanue yueOHOro MaTepuajia 14/2 OK 01, OK 02




Juddepenunansuoe

JuddepeHnnanbHOoe U MHTErpAJIbHBIE HCYUCICHUS (QYHKIMUA OJHOW JIEHCTBUTENBHOM

u MHTETpaJIbHbIC | IepPEMEHHOM
HCYUCIICHHE. TemaTuka y4yeOHbIX 3aHATHH 4
1.Onpenenenne mnpousBoaHOU. ['eomeTpuueckuii M (U3HUYECKUNA CMBICT TIPOU3BOIHOM.
ITpaBuna nuddepennmponanus. Hanbonpuiee 1 HauMeHblee 3HaueHNe QyHKITHH
2. Heonpenenennslit uurerpai. OnpeneneHHblii uaTerpai. CBoicTaa. 2
IIpakTnyeckasi pabora 10
1.ITpaBuia HaX0XKICHHS TPOU3BOJAHOM Il CYMMBI, IPOU3BEICHHS], YACTHOTO (DYHKIIUH 2
2.IlponsBoaHast ciokHOU (pyHKITMU. Beraucienne BTOpoil MPON3BOIHOMN (HyHKITHNA 2
3. BeruncieHre Heonpe1eICHHbIX NHTETPajoB 2
4. BpluncieHue OINpPEAEIEHHOr0 MHTErpaja METOJaMU 3aMEHbl M MHTETPUPOBAHUS 10 )
qJacTsIM
5. Pacuer onpenenéHHbIX HHTErpasoB 1o ¢opmyne HeioTona-JleiiOnua 2
CamocrosiTesibHast padora 3
Pa3nen 5 Coaep:xkanue yueOHOro MaTepuajia OK 02
Huddepennmanbaoe HudbdepennmanbHoe W WHTErpalbHOE  HCYMCICHHE  (PYHKIIMM  HECKOJIBKHX 6/2
" UHTETPANILHEIE | IEHCTBUTEIbHBIX IEPEMEHHBIX
HCYHUCIICHUE TemaTnka yuyeOHbIX 3aHATHI 2
GyHxmn 1. [Tpenen pynkmuu. HenpepeiBHocTh GyHKmu. {nddepermupyeMocTs GyHKINH. 2
HECKOJIBKUX IIpakTnueckas padora 4
HEPEMCHHBIX 1.Beruncnenue npenena GyHKIIHUH. 2
2. JIBoitHoi wuHTerpan. CBoiicTBa ABOWHOIO HHTerpana. ['eoMeTpuuyeckuil CMBbICI 2
JIBOMHOTO MHTErpasia
CamocrosiTesbHast padora 2
Pasznen 6 Conep:xxaHue y4eOHOro Marepuaja 42 OK 01. OK 02
Teopus psoB UncnoBsle, QyHKIIMOHAILHBIE U CTETICHHBIE PSIJIbI
TemaTuka y4yeOHbIX 3aHATHH 2
1.0Onpenenenue yncaoBoro psaaa. CBONWCTBa PSAOB. Y CJIOBHAS CXOJIUMOCTb psiia 2
IIpakTnyeckas padora 2
1.MccnenoBanue psga Ha a0CONIOTHYIO M YCIIOBHYIO CXOJMMOCTD 2
CamocrosiTesbHasi padoTa 2
Pasznen 7 Conep:xxaHue y4eOHOro Marepuaja 42 OK 02
OOBIKHOBEHHBIE Juddepennmanbapie ypaBHEHHUS IEPBOTO M BTOPOTO MOPSIIKa
nudhepeHmanbHbIe TemaTuka y4eOHbIX 3aHATHIA 2
YPaBHCHUSA 1.YpaBHeHne C pa3nendiolMMHUCs TepeMEHHbIMU JIMHEHbIE ypaBHEHHMS, YpaBHEHUS o)
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bepuymn

IIpakTnyeckasi pabora 2
1.Penienue 3a1a4 Ha HAXOXAEHUE OOIMX UHTErpasIoB HU(D(HEepeHINAIBHOTO YpaBHEHHUS. 2

CamocrosiTesbHasi padora 2

Pasznen 8 Conep:xxaHue y4eOHOro Marepuaja 4/2)2 OK 01. OK 02
AHanuTnueckast AHanuTHuecKas reOMETpHsl Ha IIIOCKOCTH
rEOMETPHUS TemaTuka y4eOHBIX 3aHATHH
1.YpaBHeHHE NpsIMON HA IUIOCKOCTH. YTOJI MEXIY HpsMbIMU. JIMHUM BTOPOTO MOpsiiKa Ha
IIJI0CKOCTH
IIpakTnyeckas padora
1 .Belyniciienne To4eK nepecedeHust MPsIMBIX Ha IIIOCKOCTH

CamocrosiTesbHasi padora

KontpoabHas padora

NN DN

Koncyabrauus

Bcero 52/12/2

[TocnenoBarenbHOE TeMAaTHYECKOE IJIAaHUPOBAHUE COjAepKaHMs pabodell mporpaMMbl JUCIHUILIMHBL, KajJeHAapHble 00beMbl, BUABI 3aHATHI, (HOpPMbI
OpTraHU3aIH CAMOCTOATENIBHOM paboThl TaK)Ke KOHKPETU3UPYIOTCS B KaJleHAapHO-TeMaTrnueckoM ruiane (Ilpunoxxenue 1)




3. ®OPMbI KOHTPOJIS1 U METOAUYECKHUE MATEPHUAJIbI, ONPEJAEJISIIOINUE
INPOHEAYPbl OHEHUBAHMS 3SHAHUHW, YMEHUU, UIMEHU A IPAKTUYECKOT'O
OIIBITA, XAPAKTEPU3YIOIIUX DTAIIbI ®OPMUPOBAHUA KOMIIETEHIIUU

®onp oueHouHbIX cpencts (mamee — @OC) - KOMIUIEKT METOAMYECKUX U KOHTPOJIBHBIX
MaTepuasoB, HCHOJb3YEMBIX MpPU MNPOBEJCHUH TEKYIIEr0 KOHTPOJS OCBOEHUS pPE3yJIbTaTOB
oOydeHus u npomexyrounoit arrectammu. @OC mpenHazHayeH IS KOHTPOJS U YIpaBIICHUS
MPOIIECCOM TPHOOPETCHHS O0YYaIOMMMUCS HEOOXOAMMBIX 3HAHWUW, YMEHUM M KOMIICTCHIIHH,
onpeaeneHHbIXx BO I'OC (ITpunoxenue Ne 2).

4. YCJIOBUMSA PEAJIM3ALIMHU JUCIIUITJIMHBI

4.1. TpeOGoBaHUSI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHuI0

Peanu3anus nporpaMMbl TUCITUTUIMHBI TPEOYET HAMTUYHS YI€OHBIX ayTUTOPHUIL

Aynutopus Ne 6. YueOHasi ayauTOpus IJisi MPOBEICHUSA: JICKIIMOHHBIX, CEMHHApPCKUX,
MPAKTUYECKUX 3aHATHN, YPOKOB, [UIsI TPOBEACHHUS TPYNIOBBIX U  WHAUBHIYAITbHBIX
KOHCYJIbTAllMi, ISl TMPOBENEHHS TEKYIIEro KOHTPOJS U TPOMEXYTOYHOM aTTeCTallHH,
KypCOBOT'O IIPOEKTUPOBAHUS (BBITIOIHEHHUS KyPCOBBIX padoT)

Vuebnasg mebenb, T0CKa.

Aymutopust Ne 144. UYwranenbeiii 3an. [lomemieHue uisi camMOCTOSITENLHON pabOTHI
oOydJaronuxcs.

VYuebHas meOenb, y4eOHO-HATJSIAHBIE IOCOOMS, KOMIIBIOTEPHl C JOCTYIIOM K CETH
«utepuer» u YUOC dunuana

4.2. YueOHO-MeTOAUYeCKOe U MHGOPMAIUOHHOE o0ecTiedeHne TN CHUILTHHBI (MOTYJIA)

4.2.1. IlepeyeHb OCHOBHOH W JONOJHHUTEJbHOH Y4eOHOH JuTepaTypbl, HEOOXOAUMOMN 1JIs1
OCBOEHUS IMCHHUILIMHBI (MOAYJIs1)

OcHoBHas1 yueOHas1 IMTEpaTYypa:

1. Bricirast matematuka : yaeOHUK U npakTukym uisi CITIO / M. b. XpunyHoBa [u np.] ; mox
obmr.pea. M. b. Xpunynosoit, 1. U. Lpiranok. — Mocksa : M3natensctBo FOpaiit, 2019. — 472
c. — (Cepus :Ilpodeccuonanbroe obOpazoBanue). — ISBN 978-5-534-01497-6. — Pexum
noctymna :www.biblio-online.ru/book/vysshaya-matematika-437476

2. Hopodeena, A. B.Marematuka : yuebnuk mis CIIO / A. B. HopodeeBa. — 3-e u3m.,
nepepad. m gomn. — MockBa : HMszmarensctBo FOpaiit, 2019. — 400 c¢. — (Cepus
:IIpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-03697-8. — Pexum poctyma
:www.biblio-online.ru/book/matematika-426504

3. boromonos, H. B.Martemaruka : yuebnuk mis CIIO / H. B. boromonos, II. W.
Cawmoiinenko. — 5-e u3n., nepepad. u gorn. — Mocksa : M3natensctBo HOpaiit, 2019. — 401 c.
— (Cepus :IlpodeccuonanpHoe oOpa3oBanue). — ISBN 978-5-534-07878-7. — Pexum
noctyna :www.biblio-online.ru/book/matematika-433286

I[OHO.]IHI/ITGJILHLIC HCTOYHHUKH:



1. llIunauer, B. C.Martemaruka : yueOonuk u npaktukym st CI1O / B. C. llunaves ; mox
pen. A. H. TuxonoBa. — 8-¢ u3., mepepad. u gorn. — Mocksa : M3garensctBo FOpaiit, 2019. —
447 c. — (Cepus :Ilpodeccuonanbroe odbpazoanue). — ISBN 978-5-534-11546-8. — Pexum
noctymna :www.biblio-online.ru/book/matematika-445570

2. baBpun, U. 1. Marematuka st TEXHUUECKUX KOJUICIDKEH M TEXHUKYMOB : YYCOHHK H
npaktukym ans CIIO / U. U. baBpun. — 2-e u3n., uctp. u nomn. — Mocksa : MznatenbcTBo
FOpaiit, 2019. — 397 c. — (Cepus :Ilpodeccrnonanbroe obpazoBanue). — ISBN 978-5-534-
08026-1. — Pexum gocryma :www.biblio-online.ru/book/matematika-dlya-tehnicheskih-
kolledzhey-i-tehnikumov-434618

3. I'mcun, B. b. Maremaruka. IIpaktukym : yae6.mocodue mius CITO / B. b. I'mcun, H. I1I.
Kpemep. — Mocksa : U3parensctBo FOpaiit, 2019. — 202 c¢. — (Cepus :IlpodeccuonansHoe
obpazoBanme). — ISBN  978-5-9916-8846-8. — Pexum pgoctynma :www.biblio-
online.ru/book/matematika-praktikum-437448

4.2.2. IlepeueHb pecypcoB HMH(GOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH
«AnTepHer» (majsee - cerb «UHTEpPHET»), HEOOXOAMMBIX JIsi OCBOCHHMS IHCIHUIIUHbBI
(Moxyns)

Ilepedensb norosopoB IbC u BJ|

Yueoustii rog  2024/2025

HaumeHoBaHHe T0KyMeHTA ¢ YKa3aHHEM PEeKBU3HTOB

Cpok
nencTBUA
AOKYMEHTA

Horosop Ha noctyn k ObC ZNANIUM.COM wmexny YYHuT B nuue
nupekropa CO YYHuT u OO0 «3nannym»Ne 2024-36¢ ot 09.07.2024

C
12.07.2024

1o
11.07.2025

JloroBop Ha moctyn K DBC «9BC IOPAWT» (monHas KOJIEKIWS)
mexay YYHuT B mune nupekropa CO YYHuT n OO0 «OnexkrponHoe
n3nareascTBo JOPAUT» Ne 1/25-36¢ ot 06.03.2025 .

C
06.03.2025

1o
05.03.2026

Horosop Ha goctyn k OBC «YHuBepcurerckass OMOIMOTEKa OHIIAMHY
mexny YYHuT «Hekecmenna» Ne 223-883 ot 19.08.2024

01.10.2
024 o
30.09.2025

Horosop Ha goctyn k ObBC «Jlanb» mexay YYHuT u uznareasctsom
«JTambp» Ne OI'3-647 ot 08.07.2024

C
08.08.2024
1o
07.08.2025

Horosop Ha goctyn k COb Mexny YYHuT u uznarensctBom «Jlanby»
Ne COB 47-11C 5010-24 ot 04.06.2024

C
04.06.2024
1o
20.05.2026

JIoroBop Ha JOCTYNl K OJJIGKTPOHHBIM H3JAaHHSIM B cocTaBe 0a3bl
JTAHHBIX «HAYYHAS SJIEKTPOHHAA BUBJIMOTEKA
eLIBRARY.RU» wmexny YYHuT u OOO HOBb Ne OI'3-1283 or
05.12.2024

C
01.01.2025
1o
30.12.2025

Horosop Ha Bl nuccepranuit mexnay YYHuT u PI'b Ne 223-664 ot
15.07.2024

C
10.08.2024
110




09.08.2025
Horosop Ha moctyn k D9bC BOOK.ru (moctyn k yueOHHMKY: OCHOBBI C
poccuiickoi TocyaapcTBeHHOCTH : yueOHuK / A. B. Manbko, A. A. BHikos, 23.10.2004
B. B. I'ypbes [u np.] ; nox pea. A. B. Mansko. — Mocksa : KnoPyc, 2024. T
— 263 c. — ISBN 978-5-406-12322-5) mexxny Y YHuT B nuiie aupexropa g; 10.2025
C® YYHuT u OO0 «KnoPyc menna» Ne 6/ ot 16.10.2024 T. o
Anapec (URL) Onucanue CTPAHUIBI
1. www.mathprofi.ru | Ha caiite npeacraBneHo pemieHrne JOCTaTOYHOTO KOJMYECTBA
3amad  JUIs  yCBOGHHUS MaTepualia, YCJIOBUS 3amad s
CaMOCTOSITEILHOTO ~ M3Yy4Y€HHUs,  MNpPUMEphl  BapUAHTOB
KOHTPOJIbHBIX PadoT.

4.2.3. Ilepeyenb NHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX NPH OCYIIECTBJICHUH
o0pa3oBaTeIbHOIO Ipolecca MO0 AUCHMILIMHE, BKJIOYas IepedyeHb MPOrpaMMHOrO
ob0ecrieyeHust 1 MHGPOPMAIMOHHBIX CIPABOYHBIX CHCTeM (IIPH HE0OXOAUMOCTH)

HaumeHoBaHMe MPpOrpaMMHOro odecredeHust

Office Standard 2007 Russian OpenLicensePackNoLevelAcdme
Mathcad University Classroom Perpetual-15 Floating.
AO «Ydaner» (MaTepuer)
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IMPUJIO)KEHUE 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEX/JEHUE BBICIIEI'O OBPASOBAHNA 5
«YOUMCKUU YHUBEPCUTET HAYKHU 1 TEXHOJIOI' M »

CrepauTamakckuil pumuan

Komnemx

KanennapHo-remaTuyeckuii njian

M0 IUCLUILINHE EH.01 Dnemenmul evicuieit mamemamuxu
CHEUaIbHOCTh
09.02.07 Hupopmayuonnvie cucmemol u npocpammuposanue
KOJl HAUMEHOBAHUE CIEIUAIBHOCTH
KBTI (DUKAITHS

Cneuuafmcm no um[)opmauuouubm cucmemam

Pa3zpabotumk (cocTaBUTEINb)
AcnaeB W.I'. npenogaBaresnb

yucCHasd CTCIICHb, YUCHOC 3BAHUC,
karteropusi, ®©.1.0.

Crepnuramak 2025
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Ounast popma 00ydeHHsS

/o

Haumenosanue
pa3zienoB U TeM

Koma-Bo
4acoB

Kanennapusie
CPOKH
M3y4YeHUS
(nu1an)

Bun 3anartus

JomarHee 3aganue

Paznea 1. Jluneiinas aareopa

ITonsarue
Bune:
JleicTBus
MaTpuiiamMu

MaTpULBL.
MAaTpHILI.
HaJ

2/2

CEHTS0pb

Jlexuusa

IIoBTOPUTH KOHCIIEKT

TpancnionrpoBanue
Martpuilbl. Haxoxaenne
CYMMBI U
MIPOU3BEJICHUS MATPHIL

2/4

CEHTS0pb

HPaKTHYECKOE
3aHATHE

Pemute 3amaun

Brruncnenune
onpexaenutens. Pacuer
MUHOpPA

2/6

CEHTS0pb

HPaKTHYECKOE
3aHsATHE

Pemute 3amaun

Beruucnenne ooparHoit
MAaTpPHULBI

2/8

CEHTSAOPH

PaKTUIECKOE
3aHATUC

Penmute 3agaun

Pazne

J1 2. CucreMbl JIMHEHHbIX YPABHEHUIA.

MarpuuHnbie
ypaBHeHus. MeToasl
PELICHUS CUCTEMBI
JIMHEHHBIX YPABHEHUM.

2/10

CEHTSAOPH

Jlekusa

[TOBTOpUTH KOHCTIEKT

Pemenne CJIAY
meroaoM Kpamepa
MaTPUYHBIM METOJIOM

2/12

CEHTSAOPH

PaKTUIECKOE
3aHATUC

Penmute 3agaun

Pemenue meron ['aycca
CHUCTEMBI JINHEHHBIX
YpaBHEHUHU

2/14

OKTSIOpb

HPaKTHYECKOE
3aHATHE

Pemute 3amaun

Pasznea 3. Teopusi npenesion

Yucnossle
H0CJIEI0BATENBHOCTH.
[penen pyHkumu.
CBolicTBa MpeIeIioB.
OcHOBHBIE TEOPEMBI
U1l BBIYUCIICHUSI
peJIeNoB

2/16

OKTSIOpb

Jlexusa

IIoBTOPUTH KOHCIIEKT

IlepBblii U
3aME4aTCIbHBIC
peJIeNbl

BTOpOM

2/18

OKTAOPH

PaKTUYECKOE
3aHATUC

Penmute 3agaun

10

[Ipuemsr s
PacKphITHUS
HEOIIPEIEIECHHOCTEM.
[TpuHIMI 3aMEHEI

OKBHUBAJICHTHBIMH

2/20

OKTSIOpb

HPaKTHYECKOE
3aHsATHE

Pemute 3amaun

Pazne

Ja 4. InddepennnanbHoe u uHTET

AJIbHbBIC HCYHCJICHHEC.

11

[IpounsBoaHasl.
ITpaBuiia

2/22

OKTSIOpb

Jlexuusa

IIoBTOPUTH KOHCIIEKT

12




nuddepeHIpoBaHHs.
Bu el uaTerpaios

12 [IpaBuna wHaxoxaeHus | 2/24 OKTSOPH npakTuyeckoe | Pemuts 3amaun
IIPOU3BOJHOMN JU1sL 3aHATHE
CYMMBI, NPOU3BEICHHUS,
4acTHOTO (DYHKITHA

13 [IpousBoaHas cioxxHOU | 2/26 OKTSOPH npakThueckoe | Pemuts 3amaun
¢ynkuuu. Berancnenue 3aHATHE
BTOPOH  MPOU3BOIAHOMN
byHKIMI

14 Breraucnenne 2/28 HOSIOPH npakThyeckoe | Pemuts 3amaun
HEOoIpeeIeHHBIX 3aHATHE
WHTETPAJIOB.

15 Boruncnenune 2/30 HOSIOPb npakTudeckoe | Pemmts 3amaun
OTIpeIeIEHHOTO 3aHATHE
MHTErpajia METOAAMHU
3aMEeHbI U
UHTETPUPOBAHUS 110
JacTsIM

16 Pacuer onpenenénnsix | 2/32 HOSIOPb npakTHdeckoe | Pemmts 3amaun
UHTETPAJIOB 1O 3aHATHE

¢dopmyne HeroToHa-
JletiOHMIIa

Paszpnen S Indppepennuaibnoe

H MHTECIrPpaJbHbIC HCYHCICHUE (l)yHKI[I/II/I

HECKOJBbKHUX NEPEMECHHBIX

17

[penen pyHkumu.
HenpepbiBHOCTH
byHKIMN.
HuddepennmpyemocTsb
byHKIIMHN

2/34

HOSIOPb

Jlexusa

IIoBTOPUTH KOHCIIEKT

18

Brruucnenue npeaena
(GYHKIHH.

2/36

HOSIOPH

PaKTUIECKOE
3aHATUC

Penmute 3agaun

19

JIBOIHOM MHTErpa
Brruncnenns 1BOMHBIX
WHTETPajoB

2/38

HOSIOPH

PaKTUIECKOE
3aHATUC

Penmute 3agaun

Pa3nen 6 Teopus psios

20

Onpenenenne
YUCJIOBOIO psJa.
CaolicTBa psiioB
YcnnoBHAS CXOOUMOCTh

psana

2/40

HOSIOPH

Jleknsa

[TOBTOpUTH KOHCTIEKT

21

HccnenoBanue psana Ha
a0COJTIOTHYIO "
YCIOBHYIO CXOJIUMOCTb

2/42

nexadpb

HPaKTHYECKOE
3aHsATHE

Pemute 3amaun

Pazne

J1 7 O0bIKHOBEeHHBbIE Tu(pdepeHun

aJIbHble YPABHEHHS

22

YpaBHeHue c
pa3aeNsIIOIUMHUCS
EPEMEHHBIMU
JIunelinble ypaBHEHUS,
ypaBHeHus1 bepHyiu

2/44

nexkadppb

Jleknsa

[TOBTOpUTH KOHCTIEKT

23

Pemenne 3amau  Ha
HaxXOKIECHUE 00X

2/46

nexadpb

IPaKTHYECKOE
3aHsTHE

Pemute 3amaun

13




MHTETpajioB
Qg epeHIaIbLHOro
ypaBHEHHUSL.

Pa3ne

J1 8§ AHaTUTHYeCKasi TeOMeTpHust

24

YpaBHeHue npsiMoit Ha
IJIOCKOCTH. YTOI
MEXAY MPSMBIMU.
JIvanu BTOpPOTO
NOPsIJIKa Ha TUIOCKOCTH

2/48

nexkadpb

Jleknsa

[ToBTOpUTH KOHCTIEKT

25

Briaucienne Touek
MepeCceUCHUs TPSMBIX
Ha IUNIOCKOCTH

2/50

nexadpb

HPaKTHYECKOE
3aHsATHE

Pemute 3amaun

26

KonTtponbHas pabora

2/52

nexadpb

HPaKTHYECKOE
3aHsATHE

Pemute 3amaun

Bcero yacos

52

HHPUIIOKEHHUE 2

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30BATEJIBHOE

14




YYPEXJEHHUE BbICIIEI'O OBPASOBAHMA 5
«YOUMCKUU YHUBEPCUTET HAYKHU 1 TEXHOJIOI' T »

CrepauTamakckuii pumuan

DoH/I OLICHOYHBIX CPEICTB

0 TUCLHILINHE EH.01 Dnemernmul evicueii mamemamuKu

Mamemamuueckuii u oﬁmuﬁ ecmecmeeuuouayqnblﬁ UUKIL, 00a3amenbHaAs 4acmp

[IUKJT TUCUIUIUIMHBI ¥ €T0 4acTh (00s3aTeNbHas, BAPHATUBHAS )

CHEIUATbHOCTh
09.02.07 Hugpopmayuonnvie cucmemol u npocpammuposanue
KOJl HAaMMEHOBAHHE CIIEIMAIBHOCTHU
KBTI (DUKAITHS

Cneuuafmcm no um[)opmauuouubm cucmemam

PazpaboTunk (cocTaBUTENb)
Acnaes W.I'. npenonasatens

npenoaaBaTciib

yucCHas CTCIICHb, YUCHOC 3BAHNC,
kareropus, ®.1.0

Crepaurtamak 2025
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I ITaciopT (pOHI0B OLEHOYHBIX CPEACTB
®onx oneHouHbIx cpeactTB (OPOC) nmpeaHazHayeH AJIs MPOBEPKU PE3YIHTATOB OCBOCHHS
JUCLUUITMHBI DJIEMEHThI BBICIICH MaTeMaTHUKH, BXOJSILIEH B COCTAaB MPOrpPaMMbl MOATOTOBKH
CHEIMAIUCTOB CpelHEero 3BeHa 1Mo creuuanbHocTd WHopmannoHHBIE CHCTEMBI U
nporpammupoBanue. Padora o0yyarommxcsi BO B3aUMO/IeliCTBUM ¢ MpenojgaBarteieM 52, Ha
CaMOCTOSTENIbHYIO padoty 14.
2. O0beKTHI OLIECHUBAHUS — Pe3YJIbTATHI OCBOEHUS IMCUMILIUHBI
®OOC 1o3BOJISIET OLIEHUTH CIEAYIOIINE PE3YJIbTaThl OCBOCHUS UCIUILIUHBI DJIEMEHTHI
BhIcIIel Matematuku B coorBercTBuH ¢ @I'OC crenmanbHOCTH MHGMOPMAIIMOHHBIE CUCTEMBI U
porpaMMHUpOBaHUE U pabovei MporpaMMOi JTUCITUTIIIMHBI DJIEMEHTHI BBICIIICH MaTEMaTHKH:
YMEHHUA:
- pacmo3HaBaTh 3ajJady W/WIM TpoOjeMy B NTPO(PECCHOHATILHOM H/WIM COIMATIBLHOM
KOHTEKCTE;
- aHaJM3UPOBATH 3aJ1a4y W/WJIM MPOOJIEMY U BBIACIATH €€ COCTaBHBIEC YacTH;
- OIIPEACIISATh 3TAIbl PEIICHUS 3aa4H;
- BBIBIATH M A(G()EKTUBHO MCKaTh WH(OpMaIKio, HEOOXOMUMYIO I pEUICHUs 3aaqd
U/Wn Ipo0JIeMBl;
- COCTaBUTb IJIaH JAEUCTBHUS; ONPEICIUTh HEOOXOUMbIE PECYPCHI;
- BIIAJIETh aKTyaJIbHBIMU METO/IaMU paboThl B MPO(PECCHOHANBHOM U CMEXKHBIX chepax;
- peau30BaTh COCTABIICHHBIH IJ1aH;
- OILIGHWBATh pE3yNbTaT W TMOCIEJACTBUS CBOHMX JEHCTBHH (CaMOCTOSATENHHO WU C
MTOMOIIIbIO HACTABHUKA)
- OmpeneNsaTh 3a7aud Ui MOMCKAa MH(POPMAIUH; ONPEAesTh HEOOXOAUMbIE MCTOYHUKHU
uH(pOpMallKK; TUIAHUPOBATH MIPOLIECC TIOUCKA,
- CTPYKTYPHPOBATh MOTy4aeMyro HH(PpOpMAIIHIO;
- BBIIEIATH Hambosee 3HAYMMOE B IMepedyHe HHGPOpMAIUH; OLEHUBATh MPAKTHUYECKYIO
3HAYUMOCTh PE3YJIbTATOB MOUCKA; OGOPMIISTH PE3yIbTaThl MOUCKA.

3HAHMSA:

- aKTyaJbHBIH TPO(EeCCHOHATBHBIA M CONMAIBHBIA KOHTEKCT, B KOTOPOM HPUXOAUTCS
paboTath M KUTb;

- OCHOBHBIC WCTOYHMKM HMH(OpMAnMU M pecypchl A pemieHHs 3afad W MpodjeM B
po¢eCCHOHATLHOM H/HMITH COIIMAIbHOM KOHTEKCTE;

- QJITOPUTMBI BBITIOJIHEHUS padoT B MpoheCCHOHATBHON U CMEKHBIX 001aCTsIX;

- METOJIbI pabOTHI B MPOPECCUOHATBHON M CMEKHBIX cepax;

- CTPYKTYpY IUIaHa JJIS peIIeHUs 3a/1a4;

- IOPSAZIOK OIICHKH PE3yJIbTaTOB PEIICHHs 3a/1a4 TPOPeCCHOHATBHOMN 1eATENbHOCTH

- HOMEHKJATyphl MH(QOPMAIIMOHHBIX HCTOYHHKOB, NMPHUMEHSIEMBIX B MPO(eCCHOHATBHON
NesITeIbHOCTH;

- IPUEMBI CTPYKTYPUPOBaHUS HH(OPMALIUH;

- (hopmaT opopmileHUS pe3yabTaTOB MOMCKA HH(OPMAITIH.

BrlmenepeuncieHHble yMEHUs, 3HaHUS HAIIPaBlIeHbl HAa (OPMHUPOBAHUE Y 00YUAIOIINXCS
CIEAYIOUX 00IMX KOMITeTeHIHIi:
OK 01. Bei6upats crioco0sl pemieHus 3aaad npohecCuOHATbHON AesITeIbHOCTH TPUMEHUTENHHO
K Pa3JINYHBIM KOHTEKCTaM;
OK 02. OcymiecTBisATh MOMUCK, aHATU3 M WHTEPHpETalHio WH(POpMAIMU, HEOOXOIUMOMN I
BBINOJIHEHUS 3a/1a4 TPOPECCHOHATIBHON AEATEIbHOCTH.

3 ®opMbI KOHTPOJISA M OLIEHKH Pe3yJ1bTATOB OCBOEHUS AU CHHILIMHBI
KonTtposb 1 o11eHKa pe3yabTaTOB OCBOEHUSI — 3TO BBISIBIICHUE, U3MEPEHUE U OLICHUBAHUE
3HaHUU, yMEHUN U GOPMUPYIOLINXCSA OOLIUX KOMIIETECHINHI B paMKax OCBOSHUS TUCLUUTIINHBI.
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B coorBerctBuM ¢ yueOHbIM IuiaHOM crenmansHoctd 09.02.07 HuHopmarmoHHbIe
CHUCTEMBbl W TPOTPAMMHUPOBAHHE W pabodYeil MPOrpaMMON TUCIUILIMHBI DJIEMEHTHI BBICIIEH
MaTeMaTUKU IPEelyCcMaTpUBAaETC TEKYIIMM UM IPOMEXYTOUHBIM KOHTPOJIb pE3yJiIbTaTOB
OCBOEHHUSI.

3.1 ®opMBbI TeKylLIero KOHTPOJISI

Tekymuit KOHTPOJIb YCIIEBAEMOCTH TPENICTABIIACT COO0M MPOBEPKY YCBOCHUS y4eOHOTO
MaTepHaia, peryasipHO OCYIIECTBIIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHUs.

Tekymuii KOHTPOJIb PE3yJlbTATOB OCBOCHMS JUCIHUIUIMHBI B COOTBETCTBHH C pabodeit
IPOTPaMMOM TUCIMITIIMHBI IPOUCXOAUT TPU MCIIOIB30BAHUM CIEAYIOUINX 005S3aTENbHBIX (OpM
KOHTPOJISL:

- IPOBEPKa BHIMOIHEHUS! KOHTPOJIBHBIX padoT.

- MPOBEPKA BHINIOJHEHUS MPAKTUYECKUX padoT.

- IPOBEpPKa BHIMOJIHEHUS CAMOCTOSITEIBHBIX Pa0OT.

Bo Bpems mpoBeneHHsI y4eOHBIX 3aHSITUH JOMOJHUTEIBHO HCIHONB3YIOTCS CIEIYIOIIHE
(bopMBbI TEKYIIETO KOHTPOJISl — YCTHBIH OIPOC, pelieHue 3a1a4.

TemaTuka ycTHOro onpoca

. Oneparuu Ha MaTpUIIAMU.
. Crenmudprueckue cBoiicTBa onepanuii HaJl MAaTPUIIAMHU.
. TpancnoptupoBanue matpuil. CBOKWCTBA onepalii TPAHCIOPTUPOBAHUSL.
. Onpenenurenu. CBoiCTBa ONpEaEIUTENEH.
. Teopema Jlamnaca.
. Heobxommoe 1 10cTaTOYHOE YCIIOBHE CYIIECTBOBAHHS 0OPaTHOI MaTpPHUIIBL.
. AITOPUTM TTOCTPOEHUST 0OPAaTHON MaTPHIIBI.

8. EnMHCTBEHHOCTh OOpAaTHON MaTPHIIBI.

10. Panr maTpuupbl.

11. Teopema Kponekepa-Kanemin.

12. Meton I'aycca.

13. Mopenb JleoHTnena.

14. YucnoBass ¢yHKumMs uuciaoBoro aprymenta. [Ipumepsl. I'paduk dynxkmumu. ['paduk
o0paTHO (HyHKIIHH.

15. Cioco6w1 3amanns GyHKIUNA. ApudMeTnuecKue onepanuu Haj GyHKITUSIMHE.

16. OrpanndeHHble U HeorpaHU4eHHbIe (QyHKIMH. ['eomeTprueckoe UCTOIKOBaHUE. | 'paHu
byakuun. [Tpumepsr.

17. Mounotonnsle ¢yHkuuu. KycouHo-moHOTOHHBIE (yHKIMH. [ 'eoMeTpuyeckoe
ucroikoBanue. [Ipumepsi.

18. Yernsle u HeueTHbIe pyHKIMU. Teopemsl 0 HUX. [Ipumeps.

19. Ilepuonnueckue ¢pynkuu. Teopemsl. [Ipumepsr.

20. DnemeHTapHble QYHKIUH, UX KIacCu(UKaLus.

21. Ompenenenne npenena ¢yakuun mo Kommum. ['eomerpuueckuii cmbici. Teopema o
€MHCTBEHHOCTH IIpezea.

22. Omnpenenenue mnpenena ¢GyHKnuu 1o ['eifHe, ero AKBUBAJICHTHOCTH OIPEICICHHUIO
npezaena no Komm.

23. JlokanbHBIE CBOWCTBA (PYHKITUN, UMEIOIINX KOHEYHBIA MPEe/Ie.

24. beckoneuHno mainbie Qyakmun (6.M.¢.). TeopeMsr 0 6.M.¢.

25. beckoneuno Oospime GpyHkmuu (6.6.¢9.). CBa3p mexay 0.0.¢. u 6.M.¢. CBsA3b MEXKIY
0.6.¢. 1 HeOrpaHUYEHHBIMU ()YHKIIHSIMU.

26. CpaBuenne O0.m.¢. Kpurepuii sxBuBaneHTHoctn O0.M.p. Teopema o 3ameHe
9KBUBAIECHTHBIX 0.M.(). Teopema 00 HKBUBATIEHTHOCTH CYMMBI 0.M. (.

27. IlepBbIit 3amevaTeIbHbINA MpEIEd.

NN N kW=
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28. Yactuunsle npenensl GyHKkuuu. OmHOCTOpPOHHHE Mpenensl. TeopemMa O YacTHYHBIX
npejenax u ee CleACTBHUS.

29. Teopema o mpenene MOHOTOHHOW (yHkiuu. Teopema BeliepmTpacca 0 cXoaMMOCTH
N0CJIEI0BATENBHOCTH.

30. Bropoii 3ameuaTenbHblil npeaen. CiencTBusl.

31. O6parnas ¢pynkiusa. Teopema o CylmecTBOBaHUU HEMPEPHIBHONH 00paTHOM (PyHKITUH.

32. CrenenHas ¢yHKUMS C HATYpajdbHBIM Noka3zareneM. CpoiicTBa. CreneHHast GyHKUIUS C
LEJTBIM OTPHUIATENbHBIM MOKa3zaTeneM. CBoiCTBA.

33. Iloka3zaTtenbHast PyHKIUS HA MHOXECTBE ICHCTBUTEIbHBIX yncen. CBoicTBa.

34. Jlorapudmuueckast QyHKIUS U €€ CBOMCTBA.

35. Crenennas QyHKIMS ¢ IEHCTBUTEIBHBIM MOKa3zaTesneM. CBOHCTBA.

36. Tpuronomerpuyeckue GyHKIMU ) =sinx U y =cosx. CBoiicTBa.

37. TpuronoMmerpuueckre QyHKIMH y = tg x U y = ctg x . CBOMCTBA.
38. OOparHble TpUTOHOMETpUYECKHEe PYHKIMK ) = arcsinx u ) = arccosx . CBoiicTBa.
39. O6paTHbIe TPUTOHOMETPHUECKUE PYHKIUU y = arctg x U y = arcctg x . CBONCTBA.

40. Tlomsarue pmuddepenuupyemoctn ¢yakuun. IlpomsBomnas wu auddepenunan.
['eomeTpuyecknii 1 MEXaHUYECKUUA CMBICI MPOU3BOAHON. TeopeMbl O MPOW3BOJHOH CYMMBEI,
IPOM3BEACHUS M YACTHOTO.

41. TlpowsBomnas u nuddepennuan oOpaTHOM W CIOKHOW (GyHKIUNA. VIHBapHaHTHOCTH
¢dopmsl iepBoro auddepennnaia.

42. [TapameTpu4ecKy 3aJlaHHbIe KpUBbIE U QYHKINH, UX Au(depeHITnpOBaHUE.

43. TIpousBoansie U aAuddepeHnanbl BHICIIUX TOPSIIKOB.

44. Bo3pacranue (yobiBaHue) PYHKIIMU B TOUKE. JIOKATbHBIN IKCTPEMYM.

45. HeobxoauMoe ycioBUE JOKAIBHOTO dKCTpeMyMa nuddepeHmpyeMon B TaHHOH TOYKE
GyHKINN.

46. Teopema Poms. Teopema Jlarpanka. CrnenctBust u3 TeopeMbl Jlarpanka (TOCTOSTHCTBO
GyHKIIMM, UMEIONIe Ha WHTEpBAlle PAaBHYIO HYIIO MPOU3BOJIHYIO, YCIOBUS MOHOTOHHOCTH
(GyHKIIMM Ha WHTEpBaje, OTCYTCTBHE pa3phIBOB IEPBOrO poJia U YCTPAHUMBIX Pa3pbIBOB Yy
IIPOU3BOJHOMN).

47. O6006menHas popMyiia KOHEUHBIX MpuparieHui (teopema Korm).

48. PackpsiTie HeompeneaeHHocTel (mpasuia Jlonurans).

49. TlpuszHaku MOHOTOHHOCTH (GyHKIHH. OTBICKAaHHME CTallMOHAPHBIX ToueK. I[lepBoe
JOCTaTOYHOE YCIIOBHE IKCTpeMyMa. Bropoe 1ocTaTogHOE YCIIOBHE SKCTPEMYyMa.

50. Bremyknocts rpaduka ¢yakuun. Touku mepernba. HeoOxommmoe yciioBue meperuoa.
[lepBoe nocraTouynoe ycinoBue neperuda. Bropoe nocratounoe ycinoBue neperuoa.

51. AcumnTorel rpaduka ¢GyHkuuu. Iloctpoenue rpaduka GyHkuu. OTBICKaHHE
MaKCHMaJIbHOTO U MUHUMAIILHOTO 3HAYCHHI (DYHKIIUH, OTIPEICTICHHON CETMEHTE.

52. Ilonsarue nepBoobpa3noit pynkuuu. HeompeneneHnusiii naTerpan. OCHOBHBIE CBOMCTBA
HEOIpeeIEHHOTO HHTEerpaia.

53. UHTerpupoBaHue METOJIOM 3aMEHOM MEPEMEHHOM.

54. VluTerpupoBaHue 110 YacTIM.

55. ®opmyna Herotona — JleiiOuua.

56. MuTerpupoBaHue 10 YacTsIM U 3aMEHa IEPEMEHHON B ONPEEIIEHHOM HUHTErpase.

BbinosiHeHHe W 3alMTAa MPaKTHYecKHX padot. [Ipaktuueckue pabOTHI MPOBOIATCS C
LENbI0 YCBOGHUS M 3aKpEIUICHHMs] NPAaKTHUECKUX YMEHMH W 3HAHUU, OBJIAJeHUs OOIIHMMHU
KOMIIETeHIIMSIMA. B Xozme mpakTtudeckoil pabOThl  CTyIEHTHl NPUOOPETAIOT  YMEHHS,
peyCMOTPpEHHbIE padouel MporpaMMoN IUCHUIUIMHBI, y4yaTcsl MCHOJB30BaTh (GOpMyibl, U
IPUMEHSTHh DPA3JINYHbIE METOJABl BBIYHUCICHHWH, aHAJIW3UPOBATh IOJYUYEHHBIE PpE3yibTaThl U
JIeNIaTh BBIBOJIbI, OMMPAsCh HA TEOPETUYECKUE 3HAHUS.
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Cnucoxk npakTuyeckux pador:
Paszgea 1. DiieMeHTHI JIMHEHHOM M BEKTOPHOI ajiredpbl

Ipaktnueckass paGora Ne 1. «/lerictBus Han wmarpunamu. Berancienue

OIIpCACIINTCIIA. Pacuer MHUHOpPa
3aganue 1
NaHbl ABe MaTpuLbl, HAROWTE UX CYMMY.

42
=0

3 1
o= (5 4)

3amanue 2.
[aHsl ABEe MATPULILI, HAROWTE UX Pa3HOCT.

4 2 3 1
(a4 )

3amanue 3
Hangure C=2A +3B, ecnu :

1 9 3 1
A=1[9 o B={-34

1 -6 3 1

[aHbl ABe MaTpuUbl. YMHOXLTE UX OpYr Ha apyra.

3amanue 4

1 4 3 5 2 1
A 2 1 5] B=14 3 2

3 2 1 2 1 6

A*B=?,  B*A=?

2 4 3 -2 2 3
3amanue 5 Jlanwl 1B MaTpUIl A (3 6 2), B ( 7 5 1). Omnpenenure 1) cymmy

4 5 3 3 4 3
ITHX MaTpull; 2) pazHocTh MaTpull A-B; 3) mpousBenenue matpuil B*A; 4) HaliquTe 3HaueHUe

2A+4B
3ananue 6. Haitnure cymmy matpun A u B

-3 5 6 0 10 23
A=l 4 -7 4 B=|23 -6 -11
3 4 =3 34 21 6

3aganue 7. Haiinute mpou3BeieHUE MATPHI]

-5 -3 5 6 4 7
A=< 2 -4 O) B=<—5 7 2)
6 -2 8 0O -6 2
-5 -3 5
3amanue 8. Haliqute nmpousBeaeHue MaTpUilsl A Ha 7, eciiu A=( 2 -4 0>

6 -2 8
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2 1 3
3ananue 9. Yemy paBeH MUHOP 3JIEMEHTA (p3 MAaTpULbl A = (—2 0 2) ?
-1 -4 3
Brrunciienue onpeaenurens. Pacuer MmuHopa

1. Yemy paBHO ayireOpandecKkoe JOTIOJHEHHUE PJIEMEHTA A3 MaTPHIIBI
-1 3 5
. ( 2 6 _1) :
3 -4 -2

2. BeruucauTe onpeneauTeNb MaTpulbl A = (?1_ :;i)

3 Bobluucnuth onpenenutenb MaTpuibl A = (_2 4 :g)
4 BBIYUCIUTD ONPEIETUTENb MAaTPUIBl A = (_31 :2)
5. Boruucnuth onpenenurenb MaTpuibl A = (_43 _32)

6.C noMoIipio MpaBuiia TPEyrojdbHUKOB (MpaBuia Capproca) BEIYMCIUTE ONPEISIUTENN MaTPUIL
3 4 =5 6 1/2 7
A =<8 7 —2) B= <—8 7 3/2>,
2 -1 8 2 -1 3
A) Omnpenenure onpeaenuTens MaTpuilsl (A+B)
b) Onpenenure onpenenurens MaTpuisl SA
7.01npenenuTe onpeaeIuTelb MaTPUL]

-3 5 6 0 10 23 -5 -3 5 6 4 7
A=l 4 -7 4 B=123 -6 —-11| Cff{ 2 -4 0 X=-5 7 2
3 4 =3 34 21 6 6 -2 8 0 -6 2

8.Haiimure onpenenutens 3A+4B+2C+X, (onupasich Ha JaHHBIC B 7 3a/1aHKH).

IIpakTnyeckas padora Ne 2 «Broruncienne oOpaTHONH MaTpHUILIBD

1. Haiinure 0OpaTHyt0 MaTpuIly MaTpUIE Bz(; 421.)

5 7 3
2. Haiinure oOpaTHYIO MaTPUILy MaTPHIIE C=<5 3 6)

0 -1 3
2 4 5
3. Haiigute matpuny, ooOpatHyto ganHoit A= 3 —1 2 |, s 3TOoro HaauTe
-4 1 1

ONpeaACIUTCIIb MATPHUILIbI, COCTABBTC COO3HYIO MATPHULLY.

1 0 3
4. Haiinute 0OpaTHYIO MaTPHUILy JJIs1 MaTpHUIbl B= <O 2 1)
1 1 0

2 -1 4
5. HaiiguTe oOpatHyro Matpuily s MaTpuisl C = ( 1 0 —2)
-3 5 8

Pa3znen 2. CucreMbl JIMHEHHBIX YPABHEHHH.
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IIpakTnyeckas padora Ne 3 «Pemenue metonoMm Kpamepa cuctembl IMHEHHBIX YPaBHEHU

2x1—3x, =0 x—y=-5

1. Pewwutb C/TIAY meToaom Kpamepa {x1+2x2 -3 ){2x+y= _7
3x +2y—5z=-1 2y +z+x=-1
3){2x—y+3z=13 4) —z—y+3x=-1
x+2y—z=9 —2x+3z+2y=5

IIpakTnyeckas padora Ne 4. «PemieHne MaTpUUHBIN METO CUCTEMBI TUHEUHBIX YPABHEHHUII»

1. Cnomoubto 06paTHOM MaTpULbl HaMANUTE PeLIeHUE CUCTEMbI IMHENHbIX YPaBHEHUI

{le —2xy = %
2x1 4+ 3x, =2
2. Haingute pelueHue cUcTeMbI IMHENHbIX airebpanyeckux ypaBHEeHU € NOMOLLbIo 06paTHOM
2y+z+x=-1
MaTpULLbl {—Z —y+3x=-1
—2x+3z+2y=5
3x+2y—z=4
3. Halgute pelieHune cuctembl {Zx —y+5z=23
x+7y—z=5

IIpakTnyeckas padora Ne 5 «Pemienue cucrem JiMHeHbIX ypaBHeHnil meToaoM I'ayccay»
2x1—3x, =0
1. Pemuts cucremy { X, + 2%, = 8
X1 — 2%y +3x3 +4x, =0
2. Jlana cucteMa JMHEHHBIX YpaBHEHUN { 2x1 — 3x3 +4x, =2
3x1 +6x, +7x3+2x, =3
CocraBbTe paclIMPEHHYIO MaTPUILy CUCTEMBI.
x—y=-5
2x+y=-7
3x+2y—-5z=-1
4. Pemnte metoom ['aycca cuctemy ypaBHEHUN { 2x—y+3z=13
x+2y—z=9

3.Pemute MmetonioM ["aycca cucremy ypaBHEHUI {

Pa3nen 3. Teopusi npeaesion
IIpakTnyeckas padora Ne 6 «IlepBriii 1 BTOpOil 3aMedaTeIbHbIE TPEACIIBDY

sinx

1. Yemy paBeH npenen llmx_>0 ?

3x—1

2. Uemy paBeH mnpezen llmx_>2 oy ?

\/1+7x 1 2

X

3. Yemy pasen nipeaen lim,_,o ————

4. Yemy paBeH npenen lim,_,

1"

7. Uemy paBeH npenedn lim,_,q (1 + 3x) :

(1+)
5. Uemy pasen npenen lim,,_, o, (1 + )
(1+

6. Uemy paBeH npenen lim,_,q

IIpakTyeckas padora Ne 7 «lIpuembl nns packpbiTvsi HeompenesneHHocTed. IlpuHnumn
3aMEHBI DKBUBAJICHTHBIMU
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Nanee npveoguTca Tadnuua QyHKUMA, 3KBMBaNeHTHLIX Npu ¢ — (. 30eck { MOMKET DbITh Kak

nepeMeHHOoN, Tak U DeckoHeuHo Manol @yHkynen £ = t[a:] npu @ — xp: lim t(:n) = (J;
By

a>0, a#0.

SreueansmHocTe npu t —+ ()

Pasencteo nput — ()

sint ~ 1 sint =t + o(t)
arcsint ~ ¢ arcsint = t + o(t)
tgt ~ ¢ tgt =t + oft)
arctgt ~ ¢ arctgt =t + o(t)

42 2

l—cost ~ —
cos >

t
l—cost = E—H)(t? )

el —1~1t

e —1=1t+o(t)

a —1~tlna

a' —1=tlna+ o(t)

In(1+¢) ~t

In(1+1t)=t+ o(t)

t
lﬂga ( l-l-t)"-‘m

t
lﬂgaﬂ*‘t}:mﬁ’{ﬂ

(1+4t)°—1 ~ Bt

(14t)°—1 = Bt+o(t)

sht ~ ¢ sht =t + o(t)
arsht ~ t arsht =t + o(t)
tht ~ ¢ tht =t + o(t)
artht ~ ¢ artht =t + o(t)
cht—1 ~ ﬁ cht-1 = ﬁﬂ:(t?}
2 2
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B kayecTee NpUMepa paccMOTPUM CReayoLWWiA Nnpeaen:

. sinx —=x
L=1lm—

x—+ m‘
Mpuz — 0, sina ~ x. Ho eCnn 3aMeHNTL B YMCIIUTENE SIN T Ha X, TO NOMYYHUM OLLIMBKY:
sinr — r—T 0

L =lim —— =lim = lim — = 0.
wsll T i | I a:{]md

OwnBKM He ByeT, 8CrK BLIPA3NTE CUHYC YePe3 SKBUBANEHTHY (YHKLMIO 1 0 Manoe,
sinz = x + ox):

o)

. sinx —=x . r+olx)—=x oz ) _
L:hm—_:llm(—}—] (} = lim — .
) z*j ar—+l) 353 a—l 53 a0 :1:2
. o(z) .9 ,.
MocKonsKy 111:% —— =0wu 111:%:: = (), TO MBI CHOBa& NoNy4unu HeonpedeneHHocTe 0/0. 310
L= i L=

yKkasbIBAeT Ha To, YTO [ANA BbIMUCNIEHWA 3TOTO Npeaena NPUMeHEeHWe SKBWBANEHTHOM YHKLWA He
A0CTaTOYHO. HY#HO NPUMEHUTL APYron MeTo,.

MOMHO pelnTsb 3TOT NPUMEp paanoxeHuem B paa Maknopexa:

. sinz—z . z—2/6+o(x')—x . —2%/6+o(z!)
L=lim— = lim - = lim - =
= :1:*5 a—l) md a—) :1:5
1 o(z*) 1 1
1i — — . = — = = - —.
lm 5 + x i 6 +0-0 5

Takke MOXHO NPUMEHWTE NpaBuno JlonuTana:

. . t t
., sinz—2 . (sinzx-—=x coszx—1 . (cosz—1
L:hm—.:llm—)zl —=11m¥=
&0 a3 z—0 (a3) z—0  3x? =0 (3x?)
. —sinz 1., sinzx 1
lim —— = — — lim = — —.
a3 bxr 6 =0 x 6

Pa3iioxkenue 3jieMeHTapHbIX (pyHKUU B psajg Teilsiopa
(MakJiopena)

[anee NpUBOAATCA PA3NOKEHWA 3NEMEHTAPHLIX YHKLUWA B cTeneHHoi pag npu @ — 0. Kak Msl
YNOMMHANKW padee, pAa Telinopa B OKpeCTHOCTW Toukn & = () HaswieaeTcA pAagoM MaknopeHa.

1 z? 3 "
= +i“+—+?+ -I-—n|-|—a|[ }
2 3 N
I I T
]_ 1 f— — — — e o a _lﬂ.] L.
n(l+a) =2 -5+ o (21) =+ o(@);



-1) —1)(a—2
(1+$}a:1+am+%$z+ﬂ(ﬂ ?,)I(a )$3+---+C§m“+a(m“},
ala—1)---(a—(n—1
pocy = a=Dla—(n-1),
T
3 79 pintl -
SiNE =3 — — 4 — 4+ _1n—+ﬂ‘$” :
3 5! (=1) (2n + 1)! ( )
2 4 In
_— _I_ i . gy In+ly.,
cose =1 gy tgp bt D gy ol
1 2 92n (2‘211 o I}Bz
3 ] n—1 o 9n—1 1
t = — S -1
gr=ztgr tgpe oot () e 2 el

rme B, —uncna Bepuynnu: By =1, 1+ C B, + C2By + - - -

+C* 1B, 4, C™ =
m!(n — m)!
1 1 1 5 22:132?1 _ ,
t - _ _ = o -1 i 71 Y.
ctgx " 3m 455:- (—1) _(2'-'1}! + o(z™);

: 1 ¢ 1-3 2° (2n — 1IN g2ntl -
mesine =et o gty s T T arr PO
arccosr = % — arcsin x;

3 5 2n+41

a.rctg:t: =TI — % -+ % —_ (_1]” ;n_l_ : + G(x2f5+2);

T
arcctgr = E — arctg x;

3 1 In+l

T T T .
Sh$=$+_+_+...+—+0$2u+£ :

3! 51 (2n + 1)! { )

;]:2 md ‘.I:EH 2n+1
Chm_l_l_ﬁ-l_ﬁ_l_”""{zn]!"'ﬂ(m );

1 2 . 22n(22n o I}Bz
thae =ao — — 3 — Y ... n In—1 n

T = 353' —|—15:f: + (2n)! T + o(z™"),
1 1 1 22:132

the = — — g — 3 no_In—1 In .
ctha m—l—gm 45:1:4— + (2n)! T + o(z™");
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1 22 1-3 2° (2n — 1)1 g2ntl .
arshr = - . — — i — s _]_” 2.
ashr =T =5 Tt 515 +(=1) (2n)! on 1 TolET);
3 5 2n+1
xI xI €I P :
thxe = —_— _ - 2ﬂ+3_
arthe =z + =+ -+ +2n+1—|—a(x )

3aganue 1. Halinute npenen

. sinzsin 3z sin bx
L = lim

=+ sin 3

Pemienue.
W3 TabGnuibl 5KBUBAJICHTHBIX (PYHKIUI HMeeM:
sinx ~ x, sin3x ~ 3x, sinbx ~ bz, sinz® ~ z°.
MockonbKy ncxogHas oyHKLMA SBnseTcs Apobblo 1 Kaxaasa u3 aTux PyHKUUA BXOAUT B
Hee B BWOE MHOXUTENs B uYucnuTerne wunu 3HameHaTene, TO 3aMeHUM WX Ha
9KBMBAamNeHTHbIE.
I — lim sin r sin 3x sin S — lim m — lim 15z 15

2—0 sin () r z—0 3

3aganue 2.
HaiTu npenen:

in 52 In” (1 + 2
L:Hmsmmn(—l—m}.
=0 (1 — cosz)tgdx

Pemenue.

sin 5z ~ 5&, In(1 + 2z) ~ 2z, 1 —cosz ~ z*/2, tgdz ~ 4.

[Mpeocbpazyem KBagpar norapudma;

In(1 + 2z) = (In(1 + 22))* ~ (2z)? = 4a?.

MocKoneKy McxogHan dyHKUMA ABNAETCA APoDLI0 M Kaxaan U3 3TX OYHKUMA BXOOWT B HEE B BUIe

MHOHWTENA B YUCNKUTENE WINKW 3IHamMeHaTene, 10 3aMedHMm WX Ha 3KBMBANEHTHEIE.

sin 5z In?(1 + 2z 5z - 4z 20z°
L = lim ( ]:limuzlim  _1o.

z—0 (1 —cosz)tgde =0 L4z =0 2x°

3ananue 3. Bpluuciuth mpenen, NCnoiib3ys passiokeHue B psaa Teinopa.
. e —In(l+z) -1
L = lim :
x>0 1—cosx

Pemenne.
3T0 HeonpeaeneHHoCcTs Buaa 0/0. Micnonkayem cneayollne pasnoxeHna MyHKUWA B OKPeCTHOCTK

Todkn x = 0
TE $3 "

€T . I s
$2 $3 o
] 1 = —_ — —_—— s _1?"-1 Y.
n(l+a)=e— o+ 5 =4 (1) —n2+o(:n )
2 q n
xI xI T
cosr=1— —+—+ -+ (=1)" + of 2l
STRY (=" G o)



PaCKJIa,Z[bIBaGM C TOYHOCTBIO 1O KBAIPATUYHBIX YJICHOB:

2 2
e ~In(l+z)-1=1+z+ :; + o(x?) — (m— % -I—o{:r:z]l) — 1=z + o(z?);
2 2
T T :
1 —-cosz=1-— 1—?—1—.9(:1:3} =?—|—0(m3}.
[ennM YUCTMTENb 1t 3HAMEHATENb Ha T 1 HAXOLMM Npesern;
, , ofz”)
o x?+o(z?) I+ — 1+0
Lzhmf—:llm '(3;, = = = 2.
e =* ! T o 1
x uT"‘ﬂ(ﬂfJ] x ﬂ%_}_m ,;;" 2+D*U

Pa3nen 4. ludgdepennnanbHoe M HHTerpajbHble HCYHCICHHE.

IIpakTnyeckas padora Ne 8 «IIpaBuia Hax0XKAEHUS MPOU3BOJHOMN ISl CYMMBI, TPOU3BEICHHUS,
4acTHOTO (DYHKIIHI»

l.y=3x"+x-1. ' =6x+1.]
2. y=6x" +x°. [y’ =18x> + 2x.]
3 X =xT+2 . 5xt—2x
4 —6 . y'= p .
2 2
_o et X '=8x’ —=x.
4y=2x' =Tl [y=8¢"=2x ]
7 3 3 3
5.y=06x%+4x? +3x+4. {y':21x2+10x2+31
6. y=x+ix—L. JRE I N
* Wx 3y
7y = —2x 7. {y.zzi_;}
33x Wx
8. y=(1+4x)(1+2x*) [y =4x (1 +3x+10x").]
9.y =x(2x-1)(3x +2). ' =2x> +x-1)]

IIpakTuyeckas padora Ne 9 «lIpousBogHas
CJI0’)KHOH byHKINN. Beruucnenue BTOPOU
MIPOU3BOTHON (PYHKITUI»

1.y =(2x=1)(x> —6x+3)
[ = 6x>—26x + 12.]

1—
2.y=1 il y'=— 2 .
+x (l+x)2
4
3. y= 2x o {y,: 4X3(2—X2)':|

(1—x2)2
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3

X
4. y= )
Y 1+ x?
2
5.y=—(x+4).
x+3
3
6..y:(1_xJ.
1+x
x> +1
7. y= .
4 xt—x-2
8.y=(2x2—3)3.

-
,y (x(iz)(x)+ 4)
s

(x+3)

el ]

e xt—2x7 —6x* —2x+1
(x2 —)6—2)2

ly'z 12)6(2)62 - 3)2 J

IIpakTyeckas padora Ne 10 «BolunciieHne HEONpeIEIECHHBIX UHTEIPAIOB.»

1. '[xzdx.
2. jdj’“
d
3. j%
4. .[3—x2)3dx

5 J-x —5x+4d

6. J( x+\/_ \/_)
7. j@dx.

8. Je‘xdx.
9. j(e”‘ +e” )2 dx.

10. {(1-x)(1-2x) (1-3x) dx.

H- J‘x +2

12. Isin 8xdx.

IIpakTuyeckasn padora Ne 11
«BpluncieHre  OMpeieNieHHOro0  MHTerpaia
METOJaMH 3aMEHbl W HMHTETPUPOBAHUS IO
HacTsAM»

27

13. [xdx.
dx
14. J‘ﬁ

15. '[(x3 +5x7 —3x+1)dx.
16. I(xz —3)(x—l)dx.

17. J.de.




14. j d

dx
L -

sin® 7x
2. xj”i - 15. [cosdxdr,
3. J‘co:’%x' 16. I(l+sinx+cosx)dx.
4. je3x+5dx. 17. I2x 3% d.
5. ij+ldx. 18. jﬁdx.
6. 2 1) . dx
Jx(x + ) X 19. J.—(x—2)3.
7. [ 20. [x1+7 dx.
J‘xz +2
7 dx
8. j(l—a )‘f—f. 21. fx+3-
Zd 2
9. jx +x1 22. jl)j_xdx.
10. [ o i34 |4
e 23. | +\/x_3 X,
11. jﬂ 4. J-(1+lnxx)2dx.
Vx x
12. je\/_dx. 25. | eTxdi .
13, J' de 26. J'lnx

IIpakTuyeckass padora Ne 12 «Pacuer ompenenéHHBIX WHTErpajioB 1mo ¢opmyne HrroToHa-
JleitOHuIIa»

1. Haiitu momans GUrypsl, OrpaHUYEHHON 3aJAHHBIMU JTHHHSIMH y=3x +1 S—Xz , y=0.

2. Haiitu niomaas KpUBOJIMHEHHOM Tpanenuu, OorpaHnYeHHON PSIMBIMU X=a, X=b,

rpadurom byrkumn y=f(x) u oceio Ox: a=0,b=2,f(x)= X* —2x +2.

3. HaiiTu miomanas KpUBOJIMHEHHOM Tparennu, OrpaHuueHHON PSIMBIMH X=a, X=D,
2
rpadukoM GyHKIMK y=f(x) 1 ocko Ox: a=1, b=3f(x)=x"—4x+5.

4. Haiitn miomaab GUIypsl, OrPaHHYCHHON 3 aHHBIMH JTHHHSME: )V =X +14-x ,y=0.

5. Bpramcnuts miomanb Gurypsl F, n300pakeHHON Ha PUCYHKE.

y—---x=+6.t"5
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IIpakTnyeckas padora Ne8 «BbluncieHne onpeneneHHOro HHTErpajga METOAAMU 3aMEHBI
Y MHTETPUPOBAHUS IO YACTAM

Mertoab! penieHUsl HHTErpaJjoB

1. HenmocpeacTBeHHOE HHTETPUPOBAHHE

HenocpeacrBeHHOe HHTETPUPOBAHME — METOJI HHTETPUPOBAHMS,
Opd KOTOPOM TMOAMHTErpajbHas (YHKIHUS IyTeM TOXIECTBEHHbIX
npeoOpa3oBaHUil U MPUMEHEHHs] CBOMCTB HMHTErpaja MPUBOJUTCS K
OJTHOMY WJIM HECKOJIbKUM TaOJIMYHBIM HUHTETpaaM.

3afaHue Halitk nHTerpan

% + rsine
 — 1
I

Pewenue  [MovneHHoO NOAeNNM NOAbIHTENPaNbHY0 GYHKLMIO:

v + xsinz f2? wsina
T dx= —t+t—)d
. T . L £

HHTEFPBJ’I OT CYyMMEl paBEH CYyMME MHTEMPAaNnoe:

4+ rsinx
f —ddf‘ = /:t:d,rz -+
I .

Mony4mnnn cymmy TabaMyHbIX MHTErpanos, NosToMy 1

5 .
e 4 rsnx 2
—dﬂ —

x 2

2 o 2
a° 4 rsmnax &I
OteeT f—d:r = —Ccosx +
Ni A

2. Meroax moaBeaeHusi MOA  3HAK
nugpepenuaa

METOA NOABEAEHWA NOA 3HaK AndhepeHLMana. 3TOT METO ABNAETCA IKBUBANEHTHBIM METOAY NOAC

O
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' : 2
36!,CI|EIHI"IE Pewunte WHTErpan [ o sin et dr

Pewenne  BHecewm  nop 3Hak guddeperHymnana:

.'ﬂ;a ]. 2
rdr = d (?) = 50’. (,r: }

Torga 6yaem nmeTs:

. | 1
SESUR 5 S N AN
f.‘[-’blllJ, dr = /hlll.;. -gd(.;. ) = 5 /b

CornacHo Tabn MUe MHTErpanoe

[ sintdt = —cost + C

Torga npu t = 2 umeem:

[msinmgd‘n = %/sinm“’ld {;r?) - % -~ cos .'1:3] -+

=

2
o Cos T
OTeeT [;r sinz’dr = — 5 +C

3. MeToa 3aMeHbI IEPEMEHHO WM METO/
NMOJICTAHOBKH

Metoa 3aMeHbl NepeMEHHOW HMJIM MeTO[ MOACTAHOBKH. DTOT
METO/1 3aKJIF0YAETCS BO BBEJICHUN HOBOM NTEPEMEHHON MHTEIPUPOBAHUS
(To ectp nenaercs moactaHoBka). Ilpm 3TOM 3amaHHBI HHTErpa
MPUBOJIUTCS K HOBOMY MHTETpally, KOTOPbIN ABJISETCS TaOJIUYHBIM WU
C TIOMOUIBIO MPE0OPA30BAHUN €r0 MOKHO CBECTH K TAOJIUYHOMY.

dr.

[Tycts TpeOyeTcs BBHIYMCIUTH WHTETpal f f(=) . Cnenaem

MOJICTAHOBKY r=¢ {” * Torma dr = Fi""f {f] dt U WHTErpaj

/f(.;,-}m,- = ff(cfa () - o' (t)dt

MMPpUHHUMACT BU/:
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3agaHne HaiiTi uHTerpan
Inx
—dx
T

Pewenme  Kak BUgMM Nog 3Hakom wHTerpana ctomt dymkuma f(x) = Ina u ee npc

.- de
Torja Aenaem 3ameHy nepemenHblx Inx = 1, Toraa gnddepenuvan = = di

Wrak, MHTErpan NnpuHMMaeT BMA:

In z dx t?
fﬁd:trz [111:E-—J=ftdi=—+
T . T 2

HeonpeaeneHHbIi WHTErPan 3aBUCAT OT NepeMeHHOR UHTEerpPUPOBaHIA, Na
t=Inux

&

/Enﬂn _ In%z LC
. i 2

r &

In In?x
JTBET [Edfz HqL +

4. MeTox HHTETPHUPOBAHUSA MO YACTAM

MeToa MHHTErpUPOBAHMS O YACTAM. JTOT METO/I OCHOBBIBACTCS
Ha cleayromei popmyre:

[ wdv = uv — [ vdu
WITH

u(z)v' (x)de = u(x)v(z) — [ v(z)u (z)de

vdu
[Ipu TOM MpeanoaraeTcs, 4To HaXxOXkIAeHHe WHTerpaa f
udu.
HpOH_[e, YeM HCXOIHOI'0 I/IHTeraJIa f . B HpOTI/IBHOM Cﬂyqae
IpUMEHEHHE METO/Ia HEOIIPaBIaHHo.
3agaHwve Pewuts wnterpan [ sin xda

Pewernwne HPHME‘HMM METOL MHTEMPUPOBaHWMA NO YacTAM.

/ a sin zdr

=r dv=sinxrdr
dr v=—cosz

=x-(—

u
i
= —rcose + / cosxdr = —xcosa

OTeer [ rsinxdr = —gxcosr +sing + C
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$4 Memoo uHmez2pupoB8aH:
n.1 Memoo pa3noxceHus

MeToa 0CHOBAH Ha CBOMCTBAxX
HeonpeaeneHHOro MHTerpana.

J[ 32+6Cosx+\/;]dx:". 3 dx+J.6C0

[+x 1+

!
= 3I 1512 + 6I Cosxdx+ szdx =3arctgx+ 6!

MeToabl MHTErpMpPOBaHUA: MeToA NoaBeAeHUA noa 3H

&

‘ Opumep 3. Haittn I{x+i)1 d .
[(x+5fa=[(x+5}d(x +5)= '\I‘I;f' ‘ECeR ¥
" &
Opuvmep 4. Haiitu I ——dx .
e -1

i dle*) rdle -1) | _
I;—1dr=J.€x'€_'1=J. ;_1 =ife*~1|+C.CeR

IIpumep 5. Haiitn IcasSxabc.

J'cos.ﬂ:xdx=jcﬂs.’:x-%dli?:x:l=%sf}13.r +O.Ce RN X:

Hpumep 7. Haiitn J'-.fﬂ- -Tx dx.

" ;1{2 ra 1 "\'l y ) l trE o ?x "IS.IQ
A8 =Tx dx=| 18 =-Tx ——dBi-Tx)———
I J -} [1 7 J.‘d : F-7 32
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[Ipumepor unmezpupo8arus memi

UHMe2pUPOBAHUSL NO YACAM
[Ipumep 11. Halinem Heolpe 1eIeHHBIH HHTErpE

2x =X dv=e** 1 2x Ao o2y X
dx— g = i dx=—,
jxe du=dx v~f/2ei“ 2xe 2Ie 2

[Ipmmep 12. Haiigem  HeompeIcICHHBINA
-"I.n.(x -1) dx.

u—In(x-1) dv=dx
Iln(x-?)dx: . dx —_— —xln(x-1)-
x -1
=xln(x-1)- jx 1+1dx xinf-1)- I(I+—)dx xln(x

I/Iumeepaﬂbz om payuoOHA/IbHblLX C

[Tpumep 15. Hannem HeompenesneHHbIH UH

HCHOHBByeM J]HHeﬁHyIO 3aMCHY IICPEMCHHBIX.
I 4dx I 5dx n=5x+3_4
5x+3 5 5x+3 di=5dx S5'n 5

[Tpumep 16. Halinem HeonpeaeneHHbIH UHTE

[ 7dx _7_11 3 dx _n=3x-2_z ﬂ
(3x-2) 37 (3x-2)? |dmu=3ax| 3° 4’
7 7
=-—————+C-=- +C.
3(3x-2) 9x-6
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Huarerpupopanue 1mo 4acTaMm

Haiiamrme caeAyroniae HHTETPAABL
1) J xsin xdx .
Pernenne:

Ilycre U = X, dv = sin x dx;toraa di = dy:, J.dv :J.Sm xdx ,T.€

HMcnoassya dopmyay (1), moayarm: V = —COS X.

jxsin = —xcosx+Ic03xdx = —XCOS X

In xdx
2).'. Penrenne:
x
dx dx dx )
=l dv—?, HesEAG du=;,]dv=j?='[x

Ilyctp

Hcmoansya dopmyay (1), moAayumm:

2

J-hjdx:_]nxx+J-x_2dx Inx 1

o

IIpaMepbl. HaliTH HHTETpaibl:
a) I(xE —3x? +4x—5)dx = jxg'dr - j3x2dx - j4xdx —
= J.der — 3‘[xzdx+ 4jxdr—

3+1 2+ 1+1 4

. 32 SSx4+C=21
T34+l 2+l 1+l 4

) j[%_; }1 R

:J%_ZJ’fJFﬂ\/Ide—ﬂﬁ=J'x_§dr—zj.%
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_§+1 %—1 -=+1
—4[x Sdv== x|43 04X Lc-
1 3 3
——+1 —+1 ——+1
3 2
% 2_ Y% 3
_ ’ _ 232
3 E 3 S 2 x|+
3 2 5
dx 1 dx 1 dx
P
9x" -1 9 (1} 9 1)
X —| = x —| =
3 3
. 1
TR 1
Lo 3 +C:—111‘
7 2. 1 *Jc+l
3 3
1.1. a) [ (6x* +8x +3)dx; ﬁ)j'x +?. B)I(JS
2x+3 ) a-
1.2.a dx 0 B)|—
a)]= )| ;—4+x )=
. W
1.3.a ]j(2r+3cosx)dx ﬁ]j-'}'x Y B)I—
1.4. a e 0 dx : B) [
0 N )l
u’2+¥ —JE ¥’ -
1.5. 2) j[x _3] O
(1+2x%)-dx . 3.2% —2.3% .
16.2) (20, O 2 e wffs
OTBeTHI
1.1. ﬂ]2x3+4x2+3x+C1 ! arcltg — = icC B)sz-
- O gpee :
1.2. a)-1/x? —1/x* +C; ﬁ)h’l£x+\"4+x2j+c ; B) Zx:
5 . . x\r 2\1’_ .
1.3. a) x? +3sinx+C; 0) T m +C; B) 2./

1.4. a) ?9’?—;@+C; 0) mcsmr£+0 ; B) x+:
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1.7. a)f[3x3+2x+3dx; ﬁ)j'x RTE B)I[l___j
1.8. a)fx3+2dx; ﬁ)j 2

x -
\fS—xZ ’

1.9. a)| Sm“";xdx; 6)[%; 13)[[312
+ax X

1.10. a)J'Mdz 6) = ; B) |

3x? +5 cos?
1.11. a)jw: 5)J'vrx‘—3—xflx“+3d : B)j
x-(I+x7) x* -9 cos2:
OTBeThI
1.7-3 3 _2 1 C; ﬁ x_\h_ B 91
]x +x +In|x|+ ) J_ ]H_,J_ )x
3 .
1.8. a) %JFE]H x|[+C 3 0) arcsin%+c; B) ?ﬁ—l

x . 1 2 . :

1.9. a) —26tg\f—]ﬂ|fg3|+c,ﬁ) Elﬂ[Zﬁx+u’?+8x j+c, B) 3-

33 2 18 ¢ 9 3 2 16 24 . 1 3 .

1.10.a) SV +?xﬁ+ng'x +?x Ux+cy ﬁ)ﬁamrng;+C:

1.11. a) In|x|+2arctgx + C; ﬁ}ln(x+ﬁ,'x2+3]—lr4x+v‘x2—3
\

2. Memoo noocmaHosxku
Econ ¢yHKUHA x =w(f) auddepeHIHpyeMa H HMeeT
Ha COOTBETCTBYIOIEM IPOMEKYTKe, TO CIIpaBeJIHBO PaBel

x=y(1) , ‘
[ /e = { de =y (1) dr} = [ fy @y )i =[ gt

@OyHKIHA x = /() nmogdupaeTcs TakKHM 00pa3zoM. 4TOOH I

pakeHHe IPHHANIO Oolee yIOOHBIH 111 HHTETPHPOBAHHA |
nenseTcs KOHKPETHBIM BHIOM TTOJBIHTETPATEHOTO BEIpaKe

+C 3
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ITpumepsl. HaiiTH HHTeTpalel:
I 3x+2=t

1) [cos(3x +2) dv =| (3x+2)dv = dt = 3dx = dt -

= jlcosm?r = ljcosm“r = l5i11.:f+ C= l51'111(3.1.: +2
3 3 3 3

l+Inx=t¢

3
z)j‘\i'l—l']nx e —
X

(+1Inx)dx = dt = ~dv = dt |-
X

3 3
LS T ST DS o S B R
1 1 4 4
—+1 —
3 3

1.3. HaTerpuporanue mo yactaM. EciH u(x) 1 v(x
Mble (DYHKIIHH. TO CIIpaBelIHBA (hopMyna uHmMezpupoeami

[u G (x)dx = u(e)v(x) - [v(ou' (x)dx
HITH KPaTKO: Judv =uv— Ivdu :

ITpumepsl. HaliTH HHTErpamsl:

u=x+1du=(x+1)dx=dx.
1)j(x+1)casxdx= E
dv=cosxdx =>v= Icos xdx = sin x

=(x+1)sinx+cosx+C:
u=Inx, du=(Inx)dx :ldx
2) [ +Dnxdx = ¥

4

dv=(+Ddx=v= J(xg +Ddx = % +Xx

:hlx-(§+xJ—j(§+x].%dx: ]Jlx-[§+xJ—J
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Jagaun. MeToaom

TErpakbl.
1.1. ﬂ)J‘(x —7)-sin xdx §

1.2. a) [(4-x)-eVdx;
1.3. a) [(x+2)-3%dr;
1.4. a) _[xl-cosxdx;

HHTEIPHPOBAHHA II0 YACTAM 1

0) [x*-lnxdx.

0) [arcigxdx.

6) [In(1+x")dx.

8) [InCx+1+x7 )dx.

15 [ —adr.
sin” 3x
OTBeTHI

1.1. H) (7T—-xX)cosx+sinx+C 3

) 1 . . -3x .
1.2. a) 3(33: 1)e"" +C

X o _
13. a) 3(x 2}1:13 1]+c;
In“ 3

1.4. H){x2 —2)smnx+2xcosx+C 3

1.5. - %xcfgh + % ]n|s,i11 3x| +C.

x .
1.7. 3 (smx+cosxIn3) .

a C.
1+(In3)>

1.6. Ieax - sin bxdx . 1.7.

0) %f -Blnx—1)
0) xarctgx - % In(1

ﬁ] xln(l+ xz}— 2:

0) xIn(x + 1+ x2

1.6 e® (asinbx -
e a’ +1

IIpakTuyeckas padora Ne 10 «[IpousBogHas CloKHONW QYHKITUH.

Brramncienre BTopoit mpon3BOAHON (DYHKITHII
1.y =(2x—=1)(x> —6x+3)

26x +12.]

2.y:1__x.
1+x

2x*

3. y= )
Y 1—x?
x3

4. y= >
1+x
2
5'yz()c+4)
x+3

b= 6x>—
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X +1

> .
x°—x-2

8.y =2 -3

1-_[ dx

ij —9

3 I cos’3x
4. J Pl

5. J.\/de.

6. .[x(xz + 1)4dx.

xdx
7 J‘x +2

8. I(l——j x—f

xdx
> jx +1

10. j;‘ixl

H j\/2 3x

2. | fdx.

N

3. J- "dx

Pa3znen S UnTerpajibHoe MCUMCIEHHE.
IIpakTyeckas padora Ne 11 «BrlunciieHne HEONIPEAETIEHHBIX MHTEIPAJIOB.»

1. szdx.

2.jd7x

B xt=2x —6x

2
(x —X—

= 12x(26* -3)' .

14 '[sm Tx’

15. Icos4xdx.
16. I(l +sinx +cosx)d.

17. jz" -3 dx,

18. I«/l—3xdx.

dx
19. [—%
Ty
20. Jx\/l+x2 dx.

21 J‘x+3

2
22.j Y dx
1+x

. 57
23. js (“J?de'

(1+Inx)* dx
I

55, J~ e'dx

Jer+1°

2. J'lnx

24. |

13. j\/;dx.
14. j%



3.]?%%.
4, j(3 - x2)3dx.

x*—5x+4
5. J‘fdx.

6 [ +¥r - ¥x)as

7. I(xj_l)z dx.
8. je‘xdx.
9. J(e_x +e* )2 dx.

10. J(l—x)(1—2x) (1-3x) dkx.

11.jxfi2.

12. Jsin 8xdx.

15. j(x3 +5x° —3x+1)dx.

16. j(xz - 3)(x ~1)dv.
17.I££§})idx

x+1
18.j V;.dm

19.](1-ff;j¢§7d»
20. I (e‘x +e™ )dx.
21.I£VG?-:%;jzdx

d
Zz'jwéégéf'
d
23.] 3_fx2.

24.j2de

IIpakTnyeckas padora Ne 13 «Pacyer ompenenéHHbIX HMHTErpajoB mno ¢opmysne HproToHa-
JletiOHMIIAY

6. Haiitu muomane GUrypsl, orpaHiYeHHON 3aJaHHBIMU JIMHUSAMU: ) =3x+18-x° ,¥=0.

7. HaiiTu miomaas KpUBOJIMHEHHOM Tparennu, OrpaHuueHHON IPSIMBIME X=a, X=D,

rpadukom pyHKImK y=f(x) u ockto Ox: a=0), b=2f(x)= x> —2x +2.

8. HaiiTu mionmaas KpUBOJIMHEHHOM Tpanenuu, OrpaHUuICHHON MPSMBIMU X=a, X=Db,
2
rpadurom pynkimn y=f(x) 1 oceio Ox: a=1,b=3, f(X)=x"—4x+35.

9. Haiitu momaap GUTypsl, OrpaHUYECHHON 3aIaHHBIMU JTHHHSIMHU: y=5x +14'—)C2 ) )/20.

10. Beraucnuts mimomans Gurypsl F, n300paxeHHON Ha PUCYHKE.
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y—-—x2+6.1'-5

i

of 1 2 8 4 5 ¥

Paszgen 5 [IuddepenunabHoe U UHTErpajbHble HCYUCICHHE (PYHKUMH HECKOJbKHX
nepeMeHHBbIX
IIpakTuyeckasi padora Ne 13. «Brruncienue npeaena QyHKIIAN.»
3ananue 1. Haiitu yacTHbBIE TPOM3BOAHbIE (DYHKIHH
z=x3y2 +5x2)3 +4x -3y +2.
/42,2 3
Pemenne. Cunras BeIMUNHY Y IOCTOSIHHOM, IIOJy4aeM X 3x7y” +10x07 +4.

N 2/ =3x2y2 +10x° + 4.
Cuwnras BEIMYUHY X OCTOSHHOIMA, [OJTydaeM X

3amanue 2. HaifTu Bce BTOpbIC YaCTHBIE IPOM3BOAHBIC OT (yHKin = = Si(0)
83:

3amanue 3. HallTi 4aCcTHYIO IPOU3BOIHYIO XYY OT (hYyHKIUH

Paznen 7 UnTerpasibHoe ucunciaenne GyHKIUU HECKOJIbKUX MepeMeHHbIX

IIpakTnueckas padora Ne 14 «Bpruncinenus 1BOIHBIX HHTETPAIOB»

[

z=¢€"(cos y+xsin y)

3amanue 1. Berumcinure wHTErpanm ? pacnpoCTpaHEHHBI Ha MPSAMOYTOJIBHUK
D=13,4;1,2]

(z + 2y)dzdy.
3aganue 2. Bpluuciaute uHTErpanm b obnacte D orpannyeHa  JTHUHUSMU

y=z*y=0r+y—2=0

3 b ) .
] ] (522 — 24 )dwdy
1 J2

]'1 L ar2duady
dy
0 [

2
3ananue 4. Beraucinure nHTErpal Ly
Pa3nen 6 Teopus psios
IIpakTuyeckass pabdora Ne 15 «lccnenoBanme psima Ha aOCONIOTHYIO M YCIOBHYIO
CXOUMOCTB»
3amanue 1.

3ananue 3. Beruncinure uHTErpal
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Omnpenennte, ABI4ETCA I PAO Z Ji abCOMOTHO CXOTAMMMCA, VCIOBHO CXOTAMMMCA FUTH PACKOIAMUMCE |
?z +1

PeweHue.
Cravana rmpuMeHHM npisHar JleiibHmma:

11m|a |—11mﬁ=0.
e Julatl

CJ’IE,EDBE.IEJILHD: IaHHBIH pAO CXOOMTCA. BBIHCHHM: ABIACTCA JIH 3Ta CXOOMMOCTE abcomroTHOH 1 }’CHOBHDﬁ.
BDCHDJ’IBSYEMCH INpeOSIBHEBIM [TPHIZHAKOM CPAEHCHHMA M CpaBHIIM CDDTBEICTB}TDDIHZE[ pao 3 MDI[}"J'IEI‘r-i

C pacxoIAmmHMCE MapMOoHIYeCEIIM pAT0M Z— £

Shl-S s

1
i A ET I ~lim -1,
n—b l m—)m.\f [Pﬂ"‘l) n—m\{ I:P?"’l) n—b r=w

hed

. COCTABTIEHHEIN 13 MDII"\..TIEH pacxoouTCa, TO MCXOOHEIN EHEI-\DT-IEpE,‘_'[".'I-DDIHHCH

1
II
OCKONBEY Paf xz=1:|a | Zm

PAO ABENASTCA VONOEHO CXOTATMIMCA.

3aganue 2.
I:_l)?é+1
Heenenorare, apnderca nu pan Z—l abCOoNFOTHO CXONAMMMCA, VCIOEHO CXOTAMMMCE MIH PACKOIAmHMCE |
1=1 -
PelieHue.

r[pHMEHHH ITPIISHAEK :[EI:iEHIvIL[ﬂ: EMINM. 9TO PAO ABJIACTCA CEXOOAMMMCA:

n+l
11m|a |—hm|(_1) =lim ! =10
o x—>w| au—-1 Hrw Spe — ]

-+l
w |[ _]) 1) &
PﬂCCMDIpHM TEMNEpE CXOOMMOCTE pana Z 3 ] 25 ] . COCTABMIEHHOT O M3 MOOVIEH COOTECTCTE VHEOIIIX
x=1 | o x=1

HIIEHOE. HCHDJ’ILS}’H HHl'El'“pﬂ.T.[LHLIi:I MIPHIHAK CEROOTMMOCTH, ITONVHIachM

Td" =1imx e i 1n|5x 1||1 —11m[1n[5n 1)—1n4]=
1

Sxr -1 M= i qxr -1 =+ M=

I:_l)?é+1
CJIEHDBE.TEJI]:HD HCXOOHBIMR pao Z—l CROOMTCA VCIIOEHO.
r=1 -

3amanue 3.
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x Si01° 2

o
Hcenenoears Ha CXOIMMOCTE PAT Z(—l)
»=1 2

PetueHue.
[IprmeHnM DocTaToUHEIR MpuaHak JlefibHIIa 1ud Harodepenyviomiyca panoe. [lonyaaem

] vl
lim |a,| = lim (- )" 222 = lim == -
v M- »n = op

0

El

nocroneky sin” % 21, CnegoBarensHo, JaHHBI pAD CXOOMTCA.

3amaunue 4.

= x2ntl
Hecnenosate Ha cCXOOMMOCTE PAT Z[—]) :
n=l 3.’3 + 2

PeueHue.
Tompobvem npuMennTs mpusHag JefibHMITA:

Znt+1 1
+1 I 2

litn |a,| = limn =lim =2 =lim—2="=0,
B Bo Fa 4 D Eow It 2 x—>m3+g
s s

Bunuo, uTo Momyne obmero uneHa He CTPEMUTCA K HYIEO IpK 1 — oo [lo3ToMY TaHHEIT pan pacxomguTed.

3amanue 5.
" = (-1)"
_Hccnenorate 3HAKOYEPEAYIONTHHCA DA Z‘( ]m Ha
i -3 CXOIHMOCTD.

PelieHHe. 3anHmeM JaHHEBIH P41 B BHIE
T(—1;.-=_1+1 1 " 1

L3 3718 81 324

WIeHBI 3TOTO psida VGbIBAIOT M0 acoMOTHON BelHIHHE:

TR | |

_— e O —
3 18 81 324
OGCmIHi 411eH pAaa CTPEMHICH K HyJIH:

. 1
e

3HAYHT, 2HAKOYepeNYIOMHHCE PAJT CXOIHTCH.
CocTaeuM pAd H3 abCOII0THRIX BEIHYHH 971€HOB 3TOrO pAla:

i . 1 1 1 S |
SN =, 00

} + . -
3 18 81 324 rt Tk
CXOIHMOCTE 3TOTO pAfa HCCAeIYeM IO IPHIHAKY JamasGepa:

1 1

u, = = W ==————==,
n-3" T D)3
li U, = 1 n-3" - x| é
m- TiIM e e T M3 T3

3HATHT, pAI CcXOOHICA., I[OITOMY 3HAKOUepeAVIOMHHCE paI
abCOMIOTHO CXOIHICH.

Pa3nen 7 O0bIkHOBeHHBIE M (PepeHnHaATIbHbIC YPABHECHUS
IIpakTuyeckass padora Ne 16 «Pemenue 3amady Ha HaxXOXJIEHHE OOIMX WHTETPAJIOB

TuQepeHIaIbHOT0 YPaBHEHUS. »
[Tpumep. Haitnure oO1mmii MHTETpaJl UHTETPAIBHOTO YPaBHEHUS.
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,1

y' = +4 o

Pemenne:

Beenem zameHy t ==
t'x+t=t>4+4t 4
t'x=t>+3t+2

dt
—x=t>*+3t+2

dx
dat _ dx

t24+3t+2 x
MponHTErpMpYyeM NONYYeHHOE BhIpameHHe:

J’ dat _ dx
2 +3t+2 | x

:-:I‘-F'

Yy =tx+t
2

J’ _ dx
{r+2}{t+1]_ X
J' i dx
(f-l-l r+zJ ) ox
il Inx+1InC
t+2—nx n

+

Y x=C‘x

¥+ 2x

OTeeT:

_|_

s x=Cx

¥+ 2x

| . Haiftu obmuit HHTErpan audgepeHuHansHOro
YpaBHEHHH

3xy+ y2 =(2x" + 1))
2.Hatitn peumenue 3anaun Kommn

T
y'+l=si112x’ y[5]=l

X
3.Haiitn pemienue 3anauun Kommn
v Inx
x k=l
y(1)=y'(1)=0.

4 _HaiiTu obmee pemenue AudQepeHIHATEHOIO YPaBHEHHS

3 +100y = 20sin10x —30cosl 0x — 200¢"*" .

Pa3znesn 8 Ananurnyeckasi reoMmeTpust

IIpakTnyeckas padbora Ne 17 «BrrunciieHue Touek nepecevueHus NpAMbIX Ha MIIOCKOCTH»

1. Haueprure rpaduk GyHkimm y=x+2

2. Cpenu npsiMbIX, 3a/IaHHBIX YPaBHEHUSIMU, YKQKUTE Maphl MapajjiebHbIX TPSIMbIX: 1)

x+y=2; 2) y-x=2; 3) x-y=3; 4) y=1; 5) y=3; 6) 2x+2y+5=0.

3. HaiiTu paccTosiHME MeXIy LEHTpaMH OKpykHocTeil x2 + y? = 9 u x? + y?

0.

44

—-8x+12 =



4. Haiiti ypaBHEHHE IIPSAMOIA, IPOXO/sIIEi Yepe3 HeHTphl OKpyKHOcTel x2 + y2 — 6x — 8y +
16 =0ux?+y%+10x + 4y + 13 = 0.

5. Haiitu Touku nepecedenus okpyxaoctu (x — 2)% + (y + 3)? = 20 u npsimoii y = x — 3.

6. Haiitu ypaBHeHue obmieil xopasl okpyxkHocrei (x —1)2+ (y —3)2 =4, x2 + y? — 6x —
10y + 30 = 0.

7. HaiiTu LeHTp U paanuyc OKPY>KHOCTH, ONTMCAHHOW OKOJIO TpeyrojibHuKa ¢ BepmmHamMu A(0;2),
B(1;1), C(2;-2).

8. CoCTaBUTh ypaBHCHUE OKPYKHOCTH, Kacarouencs npsimeix 2x +y —5=0u2x +y + 15 =
0, mpuueM OJTHOM U3 HUX - B TOuke A(2;1).

9. Haittu yron mexay paamycamu okpyxHocTu (x — 4)? + (y + 3)? — 25 = 0, npoBeeHHBIMU
B TOYKaX MepecedeHusi ¢ ochio OX.

IlpoBepka BBINOJHEHUSI CAMOCTOSITeIbHOM PpadoTel. CamocrosiTenpbHas padora
HaIpaBlieHA HA CaMOCTOSITEIbHOE OCBOCHHE W 3aKperUieHHEe OOYYAIOUUMUCS MPAKTHYCCKHX
YMEHHH U 3HAHUMU, OBJIAZICHHE OOIIUMHU KOMIIETEHLIUSMHU.

CaMmocTosTenbHast IIOArOTOBKA 06yqa101u1/1xc;1 10 JUCHUITIIMHEC npeamnojgaract
clenyromuye BUIbI U (OPMBI pabOTHI:

- pelIeHue 3aa4 ¢ IeNIbI0 MOArOTOBKU K KOHTPOJILHOM paboTe.

Ilepedensb 3a1a4 1JI MOATOTOBKHM K KOHTPOJIbHOM padoTte

1. BeraucnuTe caeayromue npeaessl.

1 sin 5 x l
" x>08in10x 2
-3.
2 lim 3% 3]
% COSX
2
3. lim 2% [l}
x— 0 X 2
4. lim 2% [1]
x—1 x_l
5. lim 0% [0]
X—>+0o  x
) [0.]
6. lim =
x> 4w o
7. li{)nox" In x (n > 0) [0.]
8. lim ! - 26 . l
=3\ x-3 x°-9 6
[0.]
9. lim(l— ,1 j
>3 x sinx
10. lim &% [1]
x—0 X
1. fim S03% [—3.}
x> l‘g Sx 5
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12.

13.

14.

15.

16.

17. lim

18.

19.

20.

21.

22.

23.

24.

25

x—1

lim .
x—1 xn _1
. In cos ax
lim ———.
x>0 ]n cos bx

tg x—1

lim = .
7 sindx
4

et —e”

lim—
=0 §inx

e —1

lim —
x>0 §In X
1—cos ax

=01 —cos bx

. Xx—sinx
lim——
x—>0 x3
. X—COSXx
lim———.
x>0 X

X —arctg x
.

lim
x— 0 X
. e —e "t =2x
lim—.
>0 x—sinx

. g x—x
llmg—..
=0 x —sIn x

1 —4sin? lﬂ' X

. lim

x—>1 1_x2

2. BEIYncnuTh caeayromue npeaesol.

tg x—1+cos 3x

. lim
x— 0 ex _e_x
. x°
Slnx—x+€
lim 5
x—0 X
. l—cosx
. hm—z.
x—0 Sx
. arctg 2x
. llm—g

x>0 gresin Sx

lim ln!x2 -3 )

2 x2 _3x+2
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10

11.

12. lim

13.

14.

15.

16.

17.

18.

19.

20. i

21.

22.

23.

24.

. lim

. lim

. lim

l—isin2 lﬁ X
3

x—>1 l_xz

m

. X
lim — ;m —narypanpHOe yucno ua >0 .
X—> +0© e

lim ——
el (14 %)
T

x>0 " 7DC‘
ctg -
2

tg Sx

2 tg 3x

lim 107 =¢")
x—>a+0 ln (x — a)
In (sin ax)
040 In (sin bx)’

lim x ctg 2x.

x>0

}gnl (1-x) tg %

X—> 0

1
lim (ax —ljx (a>0).
LR
lim nz(a" +a > —2] (a>0)

X—> 0

: x 7
lim - .
H;’(ctgx 2 cos xj

lin}r (tg X —sec x).

lim (cos x)?12
x>0

1

. (sinx ¥
lim .
x—0 X

COS X

lim (1—sin x)

x>
2
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1

25. lim (x* +1)s

X—> o0

Ilepeyens 3aga4 1718 NOATOTOBKYU K KOHTPOJIbHOM padore

Haiitu mpon3BoaHbIe CIEAYIOMUX (YHKITHIA:

l.y=1-2x".

7. y:x+2.

13. y=

14. y =

15. y=

(x3 +5)5
16. y=3/6x" -5
17. y =3/(4 +3x)".
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[1.]

-
y 5]

[y'z 6x’ —2x.]
ly'=20x* —15x7 + 24x|

"= (x=5)(x+3)" (9x—13).]

{y,:3x—l_
24x |

= _x4 —15x* +6x
5-»f ]

5(5+4x) |

[y.: (5441

(5-2x)" |

-

(3x> +5)*(30x” —54x-10) |
(2x -3y '




18. y= >
x*+4

x—2

19. y=

Y x+3
20.y =sin” x.
21.y =sin x°.
22.y=cos? .
Y 2

3

X

23.y =cos—.
Y 2

24.y = x> cos x.

25,y = sin 2x

cos 3x

Haiitu nmpon3BoaHbIe Cleayomux QyHKIIHIA:

l.y= (x2 —2)sinx.+2x coS X

coS X
2.y = —.
1—sinx
sin x —cos x
Jy=-—+——

sin x + cos x

4.y =z‘g4(x2 +1).
5.y = (tgx —ctgx )’ .
6.y=x—tgx.

5
7.y:ﬁ.

Jx
8.y=31+cos’ x.

9. y=1In*x.
10. y= L1420 x— DX
X X

11. y=Intg .
y g
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{y B 2(x+3)\/x2 +x-6

[y'=3sin’x cosx.]

[y': X (2c0sx -X sinx).]

,_ Scosx—cos5x
4 2cos’3x

[y'=x> cosx.]
L]
4 1-sinx |

" Gt
a (sinx + cosx)’ ._
{ . 8 tg3(x2 +1) ]
r= cos2(x? +1) |
[ ,_ _l6cos2x i
e sin’ 2x |
['=-1g°x]

- 4x —sin2x
4x\/; coszx.

. sin 2x

y'=— .
44\1(1 +cos’ x)3 |

, 2Inx |
Y= .




12. y=Inx’. 2]
y X [y =—.

x -
13. y:(x—l)e". [y'zxex.]
x 2 x|

14. y:(x2—4x+8)ez. {y':%ez.
e —e’ e e |

15. y= . =z 7T
Yy 5 {y 5 .
16. y=e""". [ =" ( 1+1nx)
17. y = x*2", ly'=(2x+x*In2)2")

18. y=e&. y'= e
2Vx |
19. y = 1g*2x cos 2x. ly'=26g>2x (3-2sin? 2x)]
20y =In (e “+xe ™). {y'=— x|
1+x |

3_ 2 7]

21 y=ln =2 [
X -1 ix3—9Hx3—li_

22. y=1-arctg x. [ w2
L T l+x |
23. yzngl—x2 +%arcsin x. y'= l—xz.J

1. 1+x 1 i 1
24, y=—In + —arctg x. '= .
VR T S T }
25. y=Insin 2272 O TP 4.4
x+1 (x+l)2 yal

IIpoBepka BbINOJHEHUS] KOHTPOJIbHOM padore. KoHTponbHas paboTa MpoOBOIUTCS C
HCJIBKO KOHTPOJI YCBOCHHBIX YMGHI/Iﬁ Y 3HAHUHU U MOCICAYIOMICTO aHAJIM3a TUITUMYHBIX OH_II/I6OK )41
3aTpyqHEHHM, 00yJaromuxcs B KOHIIE M3ydeHHUs TeMbl uiu paszzaena. CorjacHo KajleHIapHO-
TEMaTUYECKOMY IUIaHy JUCHUIUIMHBI IPETyCMOTPEHO MPOBEICHHE KOHTPOJIbHON PabOTHI.

3amaHue 1J1s1 KOHTPOJIbHOM PadoThI

Bapuanrt 1
1. HccnenoBaTh cucteMy ypaBHEHU Ha COBMECTHUMOCThH U ONPEACICHHOCTh, HE pelias ee.
VYka3ath riaBHble (0a3uCHBIE) U CBOOOIHBIE TIEPEMEHHBIC.
( 3x; —x, + 2x3+ x4 = —9;
| —2x; 4+ x, — x5 + 4x, = —2;
—x1 + x; +9x, = —13;
—9x; + 4x, — 5x3 + 11x, = 3;
—15x; + 6x, — 9x3 + 9x, = 21.
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2. Pemmts cucteM ypaBHeHu# meronoM ["aycca. Yka3aTh o0iiee U OJJHO YaCTHOE pEILCHHUS.

X1 — 2x,+x3+3x4 = 5;
4x, + x5 +x3 + 2x4 = 13;
7x1 + 4x, + 3x3 + x4 = 21;
2x1 + 5x5 + 3x3 — 4x4 = 3.

3. PemmuTh cucteMy ¢ MOMOIIBI0 00paTHOM MaTpHIlsI U 110 popmyna Kpamepa.

—3x1 + 4x2 + X3 = 17,
le + Xy — X3 = 0,
_le + B.XZ + 5x3 == 8.

4. PemmTh OJHOPOJHYIO CHUCTEMY YypaBHEHUH. VYka3arb oOIiee perieHne |
dyHIaMEHTAIBHYIO CUCTEMY PEIICHUH.

X1 + 5x,—3x3—2x, = 0;
—2x4 +x3 +4x, = 0;
X1 — 3%y, +3x3 +2x4 = 0;

—5x; — x5 + 6x3 — 2x4 = 0.

5. Ha OwuccekTpuce MmepBOro KoopAwHATHOTO yria Jexar Todku A(3;3) uB(x;y) ,

PAaCCTOSIHIE MEXIY KOTOPBIME paBHO V2. HalTi KOOpAHHATHI TOUKH B.

6. HaiiTu ypaBHEHHE NPSAMOM, MPOXOSALIECH Yepe3 TOUKY MEPECCUCHUs MPSAMBIX2X — Y —
1=0u3x —y+4 = 0 napamnensHo npsimon 4x + 2y — 13 = 0.

7. Haittu yron mexnay Bbicotoit AD n meauanoit AEB TpeyroibHHUKE C BEpLUIMHAM B TOUKaX
A(1;3),B(4;,-1),C(—1;1).

8. HaiiTn kaHOHMYECKOE ypaBHEHUE AJUIUIICA , €CITU

a) Paccrosane mexny koHiamu OOJBIIOW M MaJlod OCHM paBHO 5, a cymma JUIHH
MoJIyocel paBHa 7;

0) PaccrosiHus ot ero (okyca 10 KOHIIOB OOJIBINON OCH paBHEI 2 U 14.

9. Uepes (okyc mapadonsl y? = —xmposeaeHa npsamas noj yraom135° x ocu Ox. Haiitu
JUITMHY 00pa30BaBIICHCs XOPIBL.

Bapmuanr 2
1. HccnemoBarh cuCTeMy YpaBHEHH HAa COBMECTHOCTh M ONPEICICHHOCTh, HE pelas ee.
VYka3ath riaBHbie (0a3uCHBIE) U CBOOOIHBI IEPEMEHHEIE.
( 2x; —x; +3x3+5x, =—3;
—2x1 + 3x; —x, = 8;
7x1 — 3%, + 2x3 +4x, = 0;
L —x1 — 2X, + 4x5 + Txy = —14;
—2x, — 2x, + 11x3 + 18x, = —23.
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2. Pemuth cucreM ypaBHeHU# MeToaoM ["aycca. Yka3aTe o01iee 1 0THO YaCTHOE PEIICHHUS.

3xq + 2x,—x3+2x, = —3;
—x1 — 3%, + 2x4 = —3;
X1 —4x3 + x4 = 0;
X1 — Xy +3x3 + 3x4 = 6.

3. Pemmuts cucremMy ¢ momMouibio 00paTHOI MaTpuLbl U o popmyna Kpamepa.

X1 + Z.XZ - B.X3 = _3;
_2x1 + 6x2 + 9x3 = _11,
—4x1 - 3x2 + 8x3 = —2.

4. PemmtTh OJHOPOJHYIO CHUCTEMY YypaBHEHUH. VYka3arb oOIiee perieHne |
byHIaMEHTAIbHYIO CUCTEMY PELIECHUH.

2xq + 6x,—2x3—4x, = 0;
—5x; — 2%, — x3 + 5x4, = 0;
—4x, + 14x, — 8x3 — 2x4 = 0;
—x1 + 10x, — 5x3 — 3x4 = 0.

5. Jlau Ttpeyronsauk ABC ¢ Bepmunamu A(1;5),B(4;1),€(13;10). Haiitu Touky
nepeceueHusi OMCCEKTPUCHI BHYTpeHHero yria A co ctopoHoit BC.

6. Ilpsmasy = kx + 4 ynageHa OT Hauama KOOpAMHAT Ha paccrosuue d = /3. Haiitn
3HaueHue k.

7. JlaHb1 [IOCIEA0BATEIbHBIE BEPILUUHBI napajenorpaMma
ABCD : A(—2;5),B(2;7),C(—4;—3). HaiiT KoOpAMHATHI Y€TBEPTO BepIIMHLI D ¥ Hamucarh
ypaBHEeHUE quarosanu BD.

8. Haiitu ypaBHeHMe NpsAMOIi, coiepaiieil AUaMeTp OKpyXKHOCTHx? + y? — 6x + 4y +
8 = 0, nepneHauKyApHbIN npsimoi x — 3y + 2 = 0.

9. Haiitu ypaBHEHHE TUTIEPOOIIBI, 3HAS, YTO €€ IKCHEHTPUCUTET € = 2, GOKYCHI THIEPOOITHI
2
X
CBOMAaI0T ¢ GOKYCOM JILTUIICA i y? =1.

Bapuant 3
1. HccnenoBaTh cucteMy ypaBHEHUN Ha COBMECTHOCTH M ONPEEIICHHOCTh, HE pellas ee.
VYka3ath riaBHbie (0a3uCHBIE) U CBOOOIHBI IEPEMEHHEIE.
( X1+ 2x; —3x3 —2x4 =5;
| —2x4 +x3+x4 =0;
—3xq + 2x5 + 4x3 + 3x, = —11;
31 =X, +2x3+ x4 =17;
13x; — 7x3 — 9x, = 35.

2. Pemmuth cucreM ypaBHeHU# MeToaoM ["aycca. Yka3aTe o01iee 1 0THO YaCTHOE PEIICHHUS.

—3x1 + 2x,+5x3—2x, = —1;

—4x, + 13x3 + x4, = —10;

—2x, + 3x, — 3x3 — 4x, = 6;

2x, — 4x, + 3x3 + 5x, = —8.
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3. Pemmuts cucremMy ¢ momMouibio 0OpaTHOI MaTpulel U o popmyna Kpamepa.

3x1 +x2 _x3 = _10;
_3x1 + 3x2 + 2x3 = 8;
le + sz + 8X3 = —1.

4. PemmTh OAHOPONHYIO CHCTEMY YpaBHEHHMH. YKa3aTh oOIIee penieHue |
byHIaMEHTaIbHYIO CUCTEMY PELIECHUH.

3x1 + 2x,+2x3 + x4, = 0;
—3x1 +x; —x3+4x4 = 0;
9x1 + 3%, + 5x3 — 2x4 = 0;
—9x, —4x3 +7x4 = 0.

5. HaiiTu KoopauHATBI LEHTpAa M PAAUYC OKPYKHOCTH, MNPOXOASAIIEH dYepe3 TOUYKY
A(—10; 4) u xacaromeiicsa ocu Ox B Touke B(—6;0).

6. Hammcats ypaBHeHHE TPSIMOM, poxojsmiei depe3 Touky (—2;1) Ha paccrossHum 1 oT
Hayaja KOOp/AUHAT.

7. Ilpu kakux 3HaueHusix A u Cupsamasdx + 3y + C = 0:

a) mapaenbHa npsmoit 3x —y + 8 = 0;

0) mneprneHANKYIIpHA MPsIMOK y = 5X;

B) mpoxoaut upe3 Touku (2; 2)u (—1;4);

r) mnepecekaercs c npsamoit 4x — 2y +7 = 0.

8. HaiiTu mutomanp 4eThIpexyroyibHUKa, IBE BEPIIMHBI KOTOPOIo JiexkaT B (POKycax IJuIUIca
5x2 +9y% — 180 + 0, a ABe ApyrHe COBNAAIOT C KOHLAMH €r0 Majoi OCH.

9. Haiitu juHy auaMeTpa 3JuIdnca (XOpabl, IPOXOJAIIeH Yepe3 LeHTp ayumnca) 9x? +
27y? = 255, nepneHIUKyIIpHOrO K acCHMIITOTe THHepoonsl x2 — y? = 4, npoxofdieil uepes
MEPBYIO U TPETHIO YETBEPTH.

Bapuanr 4
1. HccnenoBaTh cUCTEMY YpPaBHEHHMH Ha COBMECTHOCTb M OIPEIECIIEHHOCTb, HE pellas ee.
VYka3zarb riaBHbIe (0a3UCHBIC) M CBOOOHBI IEPEMEHHBIC.
( —2x;+%x, —x3+3x4 =3;
2x1 + 2x; +4x3 + x4 = 5;
X1 — 2Xy — 4x3 + 3x4 = —12;
| =5x; — 5x, — 10x3 + 4x, = —19;
—5x; + 10x, + 5x3 — 2x4 = 47.
2. Pemmts cucteM ypaBHeHu# MeronoM ["aycca. Yka3aTh o01ee U OJJHO YaCTHOE pEIeHHUS.

X1 — 2Xp+2x3—4x, = —2;
—5x; + 8xy, — 4x3 + 12x, = —4;
4x1 — 7x5 + 5x3 — 12x4 = —1;
—2x1 + 3x; — x3 + 4x4 = 3.
3. PemmuTh cucteMy ¢ MOMOIIBIO0 00paTHOM MaTpHIlsI U 110 popmyna Kpamepa.
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3x1 + x, —x3 = 10;
—3x, +3x, +92 =8§;
5x; + 2x, + 8x3 = —1.
4. PemmTh OAHOPOJHYIO CHCTEMY YpaBHEGHHMH. YKa3aThb oOIIee penieHue |
byHIaMEHTAIbHYIO CUCTEMY PELIECHHUH.

( ™ + 3x,+3x3—x4 = 0;
{ 2x1—2x2+x3+3x4=0;

—5x; + 11x, + 8x3 —6x4 = 0;
3x1 _xz + 5x3 + 5x4 = 0.

5. Ilmomans Tpeyronsuuka ABC ¢ Bepmunamu A(—2; 1), B(2;2),C(4;y) pasua 15. Haiitu
OopAuHAaTy BepluHs C.

6. Uepes Touky mnepecedyeHus npsameix2x —y = 0u x + 3y — 1 = OnpoBeneHa npsamas,
MEepIEeHANKYIIsIpHas pamoit y = 3 — x. HaliTu ee ypaBHeHUE.

7. Haubt 1nBe cmexnbie Bepiuntbl A(—2;4), B(2;2) napamrenorpamma ABCD u Touka
M(1; —1)mepeceuenuss ero  jauaroHajed. Haidtu  ypaBHeHmss cropoH BC u CDwu
napauesnorpaMma.

8. OkpyxHOCTh mpoxoaut yepe3 Touku M, (1;5) u M,(5; 3), a HeHTp ee JICKUT Ha IPAMOit
% + % = 1. HaiiTu ypaBHEHUE OKPYKHOCTH.

y2

? =
B (pokycax, a poKyChl — B BEpIIMHAX JAHHOTO JJUINTICA.

2
X -~
9. Jlan snuric =t 1 . Haiitu ypaBHEeHHE TUIIEPOOJIBI, BEPIIMHBI KOTOPOTO HAXOAATCS

CBoaHas TadauIa Mo npuMeHsieMbIM (JOpMaM M METOAM TEKYIIero KOHTPOJS U OLlEeHKH
pe3yabTaToB 00y4eHHust

Pe3yabTarsl 00yyeHus
(oCBOECHHBbIE YMEHUS1, YCBOEHHbIE
3HAHUA)

@DopMBbI U METObI KOHTPOJISI M OLlEHKH
pe3yJbTaToB 00yYeHust

OcBoeHHBIC yMEHHS:

pacro3HaBaTh 3ajady uW/wim mupobdinemy B | OreHka NIPaBUIBHOCTH BBITTOJTHEHHUSI

NpoPECCHOHAIBHOM ~ W/WJIM  COIIMAJIIbHOM | CAaMOCTOSITEIbHOUN paboThI

KOHTEKCTE; Pemenue 3a1a4y Bo Bpemsi 3aHATHUS
KonTtposbHas padota

aHATM3UPOBaTh 3aaady w/miam mpodiemy u | OueHka NIPaBUIIBHOCTH BBITTOJTHEHHUSI

BBIACIATH e€ cocTaBHBIC qacCTHu, CaMOCTOSITCIILHOU pa6OTI>I

Pemenne 3a1a4 Bo BpeMs 3aHATHS
KontponbHast pabora

OIIPEICTIATh ATAIBI PEIICHHS 3a1a4H; Ouenka HPaBIIBHOCTH BBITTOJTHEHUS
CaMOCTOSITENIbHOM PabOTHI

Pemenne 3a1a4 Bo BpeMs 3aHATHS
KonTponbHast pabora

BBISBIIATH " s dexTuBHO uckate | OneHka HPaBIIBHOCTH BBITTOJTHEHUS
UHPOPMALIHIO, HEOOXOAUMYIO JUISl PEIICHUS | CaMOCTOSTENbHOM paboThI
3a71a4M W/WIH TPOOIIeMBI; Pemenne 3a1a4 Bo BpeMs 3aHATHS

KontponbHas pabora

54



COCTaBUTh IUIaH JeiicTBus; omnpenenuTs | OueHka IPaBUIBHOCTH BBINOJIHEHUS
HE00XO0IUMBIE PECYPCHI; CaMOCTOSITENIHOM PabOTHI
Pemienue 3aa4 Bo Bpems 3aHsTHSA
KontponbHas pabora
BJIAJCTh aKTyaJbHBIMH MeTojamu paboTsl B | OueHka IPaBUIBHOCTH BBINOJIHEHUS
po(hecCHOHANLHOM U CMEXHBIX chepax; CaMOCTOSITENILHON pa0OThI
Pemienue 3aa4 Bo Bpems 3aHsTHSA
KontponbHas pabora
peanu3oBaTh COCTaBJIECHHBIN IUIAH; Onenka IPaBUIBHOCTH BBINOJIHEHUS
CaMOCTOSITENIbHOM PabOTHI
Pemienue 3aa4 Bo Bpems 3aHsTHSA
KontponbHast pabora
OLIEHUBATh PE3yJIbTaT U NOocaeACTBUs cBoux | OueHka IPaBUIBHOCTH BBINOJIHEHUS
NecTBUH (CaMOCTOSTENTLHO UM C TIOMOIIBIO | CAMOCTOSITEILHON pabOThI
HACTaBHUKA) Pemienue 3aa4 Bo Bpems 3aHsTHSA
KontponbHas pabora
OIpeneNsTh 3a7aun IS noucka | OneHka IPaBUIBHOCTH BBINOJIHEHUS
UHPOpPMALIUK;  ONPEACATh HEOOXOIUMBIE | CAMOCTOSTEIBHOM paboThI
UCTOYHUKH  MH(pOpMalMK; IIJIaHUPOBaTh | Pemenue 3agau Bo BpeMs 3aHATUS
MpOILIeCC MOUCKa; KonTtponsHas pabora
CTPYKTYPUPOBATh nony4yaemyio | Ouenka NPaBUIBHOCTH BBITTOJIHEHUS
uHpopmaruio; CaMOCTOSITEIbHON PabOThI
Pemenue 3a1a4 Bo BpeMsi 3aHATHS
KonTtposbHas padota
BBIJICNIATE HauOonee 3Haummoe B mnepeuyHe | OueHka NPaBUIBHOCTH BBITTOJIHEHUS

uH(pOpMallMK; OLEHUBaTh MPAKTHYECKYIO
3HAYUMOCTb pe3ynbTaToOB MOMUCKA;
0QOpMIIATH Pe3yabTaThl MOUCKA.

CaMOCTOSITEIbHON PabOThI
Pemenue 3a7la4 BO BPCMA 3aHATUA
Kontponbnas padota

YcBoOeHHBIE 3HAHUA:

AKTyaJIbHBIN npodeCCHOHATbHBIN u
COIIMANIbHBIM ~ KOHTEKCT, B  KOTOPOM
MPUXOAUTCS pabOTATh U )KUTh

KonTtposbHas padota
Y CTHBII ONIPOC BO BPEMsI 3aHATHS

OCHOBHBIC  HCTOYHHKH HWHQpOpMAIMA U
pecypchl JUIsl pelieHus 3ajad U MpoOsieM B
MpoECCHOHAIBHOM ~ W/WJIM  COIMAIbHOM
KOHTEKCTE

KonTtponbHas padota
Y CTHBIN ONIPOC BO BPEMsI 3aHATHS

AITOPUTMBI BBIIIOJIHEHU S pabor B
po(heCCHOHATLHOM U CMEXHBIX 00JIACTSIX

KonTtponbHas padota
VYCTHBIN ONPOC M BBIIOJIHEHUE MPAKTUYECKUX
3aJlaHU BO BpEeMsI 3aHATHS

METOAbl PabOThl B NPO(PECCHOHATBHOH U
CMEXHBIX cepax

KontponbHas pabora
VCTHBIM ONpPOC M BBINOJIHEHUE MPAKTUYECKHUX
3a1aHUI BO BPEMsI 3aHATHUS

CTPYKTYpY ILIaHa JJIs pelieHus 3a1a4

KonTtposbHas padota
YCTHBI ONpPOC M BBIIOJIHEHUE MPAKTUYECKUX
3aJlaHU BO BpEeMsI 3aHATHS

HOp}II[OK OILICHKHN pe3yHBTaTOB peI_HeHI/I}I
3a71a4 Mpo(ecCHOHATBHOM JIeATETbHOCTH

KontponsHas pabora
VCTHBIM ONpOC M BBINOJIHEHUE MPAKTUYECKHUX
3aIaHUI BO BPEMsI 3aHATHUS
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HOMEHKJIaTyphI uHpopmanmonnbix | KontponbHas pabora

HUCTOYHHKOB, MMPUMCHACMBIX B | YcTHBIN OIMIPOC U BBLIINOJHCHUC IMPAKTUYCCKUX
poeCCHOHATBHON JeATETHHOCTH; 3aJlaHU BO BpEeMSs 3aHATHS
MPUEMBI CTPYKTYPUPOBaHUS HH(OPMALINU; KonTponbhas pabota

VYCTHBIN ONPOC M BBIIOJIHEHUE MPAKTUYECKUX
3aJlaHU BO BpEeMsI 3aHATHS

dopmar odopmienus pesynbraToB mnoucka | KontponbHas pabora
UHpOpMaLUH. VYCTHBII ONpoc U BBINOJHEHHE NMPAKTUYECKUX
3a1aHUI BO BPEMsI 3aHATHUS

3.2 ®opMa NpOMe:KYTOYHOH aTTeCTALMHA

HpOMe)KyTO‘IHaH arrecraguda 1m0 JUCHHUIIIIMHE JJICMCHTHI BBICIHGﬁ MAaTEeMATUKU —
9K3aMeH, CTIeU(UKAINAS KOTOPOTO COMEPKUTCS B JaHHOM KomruiekTe DOC.

Obyuarowuecss 00nyckarwmcs K coave 3K3AMeHa NpU  BbINOJIHEHUU B8CeX BUO08
CAMOCMOAMENbHOU pabomvl, NPAKMUUECKUX U KOHMPOIbHLIX pabom, npedycMompeHHbIX
pabouetl npoepamMmon U KaleHOapHO-memMamudeckum niaHoM OUCYUNIUHDBL.

IlepedyeHb BONMPOCOB K IK3aMeHY

. Onepanuu Haj MaTpULIAMHU.
. Cnerudrueckne CBOMCTBA OINepaIiiii HaJ MaTPHUIIAMHU.
. TpancnoptupoBanue matpuil. CBOHCTBa Omepanuy TPaHCIIOPTUPOBAHUSL.
. Onpenenurenu. CBOMCTBA ONPEACITUTENECH.
. Teopema Jlarmaca.
. HeoOxonumoe 1 goctaTouyHOE yCIOBHE CYIIECTBOBAaHUS OOpaTHON MaTpPHULIbI.
. AJITOPUTM TIOCTPOECHUSI OOPATHOW MATPHIIBI.

8. EnHCTBEHHOCTH 0OpATHON MaTpPHIIHI.

10. Panr maTpuus!.

11. Teopema Kponekepa-Kanesnmnu.

12. Meton l'aycca.

13. Mogenn JleonThEBA.

14. YucnoBass ¢yHkius uuciaoBoro aprymenta. llpumepsl. I'paduk ¢ynkumu. ['padpux
oOpaTHO# (YHKIIUH.

15. Cnioco6sl 3afanus GpyHKUuid. ApudmMeTndeckre onepannn HaJl GyHKIUSIME.

16. OrpanudeHHbIe W HEOTpaHWUYEHHBbIE QYHKIHH. [ 'eomeTprudeckoe uctoikoBanue. ['panu
¢ynkuuu. [Ipumepsr.

17. Monoronnsie ¢yHkiuu. KycouHo-MmoHOoTOHHBIE (yHKIMU. ['eomerpuueckoe
ucrosikoBanue. lIpumepsl.

18. YerHple u HeueTHBIE GyHKIMH. Teopembl 0 HUX. [IpuMepsl.

19. Ilepuoanyeckue ¢pynkiuu. Teopemsl. [Ipumepsi.

20. DneMeHTapHbIe QYHKIIUH, UX KIACCUDUKAITHUA.

21. Ompenenenue mpenena ¢ynkunu mno Komm. ['eomerpuueckuit cmbici. Teopema o
€AMHCTBEHHOCTH TIpejena.

22. Omnpenenenue mnpenena (GyHKkuuu no ['eifHe, €ro SKBHUBAJIEHTHOCTH ONPEACICHUIO
npenena no Komu.

23. JlokanbpHbIe CBOMCTBA (DYHKIIHMI, UMEIOIUX KOHEUHBIN Mpeaes.

24. beckoHeyHO Majbie GyHKITUU. TeopeMbl 0 0.M.¢.

25. beckoneuno Oomnpime pyHkuu (0.6.¢.). CBsazp mexay 6.6.¢. u 6.M.¢. CBi3b MEXITY
6.06.¢. 1 HeorpaHUYEeHHBIMHU (YHKITUSIMH.

26. CpaBuenue O.m.p. Kpurepuii osxBuBasentHocT 0.M.p. Teopema o 3ameHe
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SKBUBAICHTHBIX 0.M.(). Teopema 00 HKBUBaTIEHTHOCTH CYMMBI 0.M. (.

27. IlepBbIit 3amevaTeIbHbINA MpEIEd.

28. Yactuunsle npenensl GyHKuuu. OIHOCTOpPOHHHE Mpenensl. TeopemMa O YacTHYHBIX
npezenax u ee CleACTBHUS.

29. Teopema o mpenene MOHOTOHHOW (yHkiuu. Teopema BeliepmTpacca 0 cXoauMOCTH
H0CJIEI0BATENBHOCTH.

30. Bropoii 3ameuatenbHblil npeaen. CiencTBusl.

31. O6parnas ¢pyHkiusa. Teopema o CylmecTBOBaHUU HEMPEPHIBHONH 00paTHOM (PyHKITHH.

32. CrenenHas ¢yHKUMS C HATYpaJbHBIM NokaszareneM. CpoiicTBa. CreneHHast GyHKUIUS C
LENBIM OTPUIIATENbHBIM MOKa3zaTeneM. CBoiCTBA.

33. Iloka3zaTenbHast PyHKIUSA HA MHOXECTBE ICHCTBUTEIbHBIX yncen. CBoicTBa.

34. Jlorapudmuueckas QyHKIUS U €€ CBOMCTBA.

35. Crenennas QyHKIHS ¢ IEHCTBUTEILHBIM MOKa3zaTesneM. CBOHCTBA.

36. Tpuronomerpuyeckue GyHKIMU ) =sinx U y =cosx. CBoiicTBa.

37. Tpuronomerpuueckre GyHKIMH y = tg x U y = ctg x . CBONCTBA.
38. OOparHble TpUTOHOMETpUYECKHEe PYHKIMK ) = arcsinx u ) = arccosx . CBoiicTBa.
39. O6paTHbIe TPUTOHOMETPHUECKUE PYHKIUU y = arctg x U y = arcctg x . CBOHCTBA.

40. Tlomsarue nmuddepenuupyemoctn ¢yaknun. IlpomsBomnas wu auddepenunan.
['eomeTpuyecknii 1 MEXaHUYECKUUA CMBICI MPOU3BOAHON. TeopeMbl O MPOW3BOJHONH CYMMBEI,
IPOM3BEACHUS U YaCTHOTO.

41. TlpousBomnas u nuddepenuan oOpaTHOM W CIOKHOW (GyHKIUNA. VIHBapHaHTHOCTH
¢dopmsl epBoro auddepennnaia.

42. [TapameTpuvecKy 3aJlaHHbIe KpUBbIEe U QYHKINH, UX Au(depeHITnpOBaHUE.

43. IIponsBoaubie u nuddepeHIraibl BEICIIUX MTOPSIKOB.

44. Bospacranue (yObiBaHue) PyHKIIUH B TOUKe. JIOKaIbHBIN SKCTPEMyM.

45. HeobxomuMoe ycioBHE JOKAIBHOTO dKCcTpeMyMa nuddepeHmpyeMon B TaHHONH TOYKE
byHKIMN.

46. Teopema Poms. Teopema Jlarpanka. CrnenctBust u3 TeopeMbl Jlarpanka (TOCTOSTHCTBO
GYHKIIMM, UMEIONIe Ha WHTEpBAaJle PAaBHYIO HYIIO MPOU3BOJIHYIO, YCIOBUS MOHOTOHHOCTH
(GyHKIIMM Ha WHTEpBaje, OTCYTCTBHE pa3phIBOB IEPBOrO poJia U YCTPAHUMBIX Pa3pbIBOB Yy
IIPOU3BOJHOMN).

47. O6006menHas popMyiia KOHEUHBIX MpuparieHui (teopema Kormm).

48. PackpsiTie HeorpeneaeHHocTel (mpasuia Jlomurans).

49. TlpuszHaku MOHOTOHHOCTH (GyHKIHH. OTBICKaHHME CTallMOHAPHBIX ToueK. I[lepBoe
JOCTaTOYHOE YCIIOBHE IKCTpeMyMa. Bropoe 1ocTaTogHOE YCIIOBHE SKCTPEMYyMa.

50. Bremyknocts rpaduka ¢yakuun. Touku mepernba. HeoOxommmoe yciioBue meperuoa.
[lepBoe nocraToynoe ycinoBue neperuda. Bropoe nocratounoe ycnosue neperuoa.

51. AcumnTorel rpaduka ¢GyHkuuu. Iloctpoenue rpaduka GyHkuu. OTBICKaHHE
MaKCHMaJIbHOTO U MUHUMAIILHOTO 3HAYCHHI (DYHKIIUH, OTIPEICTICHHON CETMEHTE.

52. Ilonsarue nepBooOpa3noit pynkuuu. HeompeneneHnusiii naTerpan. OCHOBHBIE CBOMCTBA
HEOIpeeICHHOT0 HHTEerpaia.

53. UHTerpupoBaHue METOIOM 3aMEHOM MEPEMEHHOM.

54. VluterpupoBaHue 110 YacTIM.

55. ®opmyna Herorona — JleiiGuua.

56. MHTerpupoBaHue 10 YacTsIM U 3aMEHa IEPEMEHHON B ONPEEIIEHHOM HUHTErpase.

IlepeyeHb 3a1aHUil K JK3aMeHY

1. Beruuciaure matpunty D= A4-B+2C "' rme

32 1 -2 0 1
A= , B= , C=
11 -1 3 10

3
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2. Borunciute Matpury D= A-B+2C", rae
13

1-25 4 1

A= , B=102]|, C= .

2 01 30
10

3. Beruucaure matpunty D = 4-B+2C r , TIe

1 2 -2 1 0 1
A= . B=| 3 1|, C=
3 4 5 5 1 0

4. Beruucnute matpuny D = A-B+2C "' rne

211 21 1 0
A= , B=|03]|, C= .
-1 0 2 2 -1
10
5. Beruucnuts onpenenurens
3 -1 1 2
1 0 -3 1
2 -2 1 1
1 0 2 3

6.BerauciauTe onpenenuTens

213-21
01-132
00-142
000 31
000 01

7. BEIUMCIUTD ONpEACTUTEND
-2 1 2

1

1 0 1
2 -2 1 1
1 2 3

8. BeunciauTh onpeaenuTenb
11 3-21

02-1 32
00-1 31
00 0 12
00 0 03

9. Pemuth cucteMy TUHEHHBIX anreOpandeckux ypaBHeHUil Metomom Kpamepa;
2x,+4x, —x; =5
—x, +2x, +4x, =5

S5x,+x,—x;=5
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10. Pemmthb cucreMy JMHEHHBIX aareOpandeckux ypaBHeHHH MeToaoM ["aycca

2x, +4x, —x; =5
- X, +2x,+4x, =5

Sx,+x,—x;=5

11. Pemmmthb cucteMy JTMHEHHBIX adreOpanuecKux ypaBHEHUN

MetoqoM Kpamepa;
2x,=5x,+x; =4

x,—3x,=4

=3x,+2x,—x, =4

12. PemuTh cucTeMy JIMHEWHBIX aJIreOpandecKuX ypaBHEHUN
MeroaoM ['aycca

2x,=5x,+x; =4
x,—3x,=4
=3x,+2x,-x;, =4

13. Haiitu o6paThyro matpuiy A~! k marpune A
A= (2 3)
~\5 7

14. Haiitu o6paThyro Mmatpuiy A~! k marpune A
A= (6 2)
1 3
15. Haiitu o6patHyro Matpuiy A~ x martpune A
A= (—2 5)
4 3
16. Haiitn momans Gurypsl, orpaHiueHHON 3a7aHHBIMU JIMHUsAMU: .17.B mpoctpaHcTBe
3amanbl Touk C(1;2;3)C(1;2;3) u D(3;4;5).D(3;4;5). Haittu nnmuny BekTOpa —CD
sin5x

18.Beruricnure npeaen lim— .
x>0 8in10x

3x+2y—z=4%4
19. Pemure cucremy ypasHenuii metonom Kpamepa 2x —y + 5z = 23
x+7y—z=5
3x +2y—5z=-1
20. Pemmre metonom ["aycca cucremy ypaBHeHuit | 2x —y + 3z = 13
x+2y—2z=9
x’ =9
x* -1

21. Haiiaure npousBoaHyto GyHKIUU y = In

22. IlpuBecTu K KAHOHUYECKOMY BHUly YpaBHEHUE KPUBOH 2 MOPsIIKa, HAUTH BCE €€ ITapaMeTphl,

NOCTPOUTH KpuBYH0.  9x2—4y2—90x—8y+185=0.

23.Jlana kpuBas. [IpuBecTu k KaHOHUYECKOMY BUY. [ToCTpouTh M onpeaennTh BUA KPUBOM.

6x2+25\xy+2y2=21.
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24 .BBISICHUTH BUJ KPUBOI 110 001I1eMy YpaBHEHUIO, HAUTH € mapaMeTphl U MOJIOKEHHE B
cucreMe koopaunar. Cuenats pucynok. 3x2—6)2—12x—108)—492=0.

25. BpIsIcHUTE, KaKM€ U3 JaHHBIX YPaBHEHUM SIBJIAIOTCS] YpaBHEHUSMH OKPYKHOCTH, HallAuTe
LIEHTP OKPYKHOCTH U €€ PaZUyC: . (x =1+ (v +2)° =25

x*—2x+y*+4y—20=0

26. BprsicHuTe, KaKue U3 TaHHBIX YPAaBHEHUH ABJISIOTCS YPABHEHHUSIMU OKPY>KHOCTH, HAAUTE
i i
LIGHTp OKPY)KHOCTH U ee paguyc: X + ¥ T8x—4y+40=10

x°+y*—4x+2y+1=0

277 .BbIsICHUTE, KAKUE U3 ITaHHBIX YPAaBHEHUH SBJISIIOTCS YPaBHEHUSAMH OKPY>KHOCTH, HallJIUTE
LIEHTP OKPY>KHOCTH U €€ PaINyC:

28.Hanuiure ypaBHEHUE OKPYKHOCTH, MIPOXOSIICH Yepe3 TPU 3aJaHHbIE TOUKHU A(2; ':');

B(1:1), €(2%2),

29. Beraucnts o6macts onpenenenus f(x) = Va2 — 7x + 10.

30. Berurcnuth obnacts onpezeneHus f (x) = arccos 3x.

1
6vV1i—x

31. Berancnuts obnacts onpenenenus f(x) = Vx + 2 +

. X
32. Beruncnuth 001acTh onpenenenus f(x) = arcsin >

33. Berunciuth 001acTh onpenenenus f(x) = logs(x — 2).

1
In(x+3)°

34. Borurcnuth obnacts onpenenenus f(x) =

35. Beraucnuthb obnacts onpeaeienus f(x) = Vx — 7 + V10 — x.

36.Haiitu npon3BogHble GyHKIMH Y = 5x° —3x +2

37.Haiitu mpou3BoHbIE PyHKIMA Y = — "
x f—

38.Haiity nmpou3BoHbIe GYyHKIHHA y = e

39.HaiiTu npousBoanble GyHKIMHA y =+/2—3x
40.Haiitu mpousBogHbIE PYHKIUI, HCTIOIB3Ys TEOPEMbI TU(PepeHIIMPOBAHUS

y=x-In3x
41.Haiiti mpousBoiHbIE QYHKIIUN, UCTIONB3YS TeOpeMbl Tu(depeHITnpOBaAHUS
_ 3x
RS

42 Brrauciaure y = cos3x+2sin’ x.

43. Boiuuciute  y =5 +log, x

44.Haiitu TpeThio npousBoanyro Gpynkumii (y" —?) a) y=sin2x
45. Haiitu TpeTbto npousBoaHyto Gpynkuuii (y” —?) y =cos3x
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d.
46. Bpruncnure nHTErpanl ‘[2_)63
X

47. Beruncaute UHTErpal F\l x”dx

dx

48. Beruuciaure UHTErpai o

49. BeluncauTe HHTErpa j 3% dx

50. Haiitu uHTErpasibl METOAOM 3aMEHBI IEPEMEHHOMN: j A2 + xdx

. . dx
51. HaiiTu uHTerpansl METO0OM 3aMEHbBI IEPEMEHHOU J- 1
x f—

52. Haiitu uHTErpajibl METOA0M 3aMEHBI IEPEMEHHON Ie‘3 Y
53. Haiitu uHTErpaibl, NCIOJIb3Ysl METOJl MHTETPUPOBAHUS 110 YaCTIM I2xe S
54. Haiitu uHTErpaibl, NCIOJIb3Ysl METOJl MHTETPUPOBAHUS 110 YaCTAM sz In xdx .

55. Halitu uHTErpaisl, UCIOIb3Ys METO UHTETPUPOBAHUS 10 YACTAM j xe dx ;

56.B xmacce 25 ydyenukoB. CKOJIBKUMHU CIIOCOOAMU MOKHO M3 HHMX BbIOpaTh 4 ydamuxcs s
JnexXypcTBa?

57.CKoJIBKO BapHAHTOB TPEX3HAYHOTO ITU(POBOTO KOJa CYIIECTBYET?

58.B xonTekcTe 2 OykBHI Oenoro 1Bera, 2 OyKBbI CHHEro IBeta W 1 OykBa JKEITOro IIBETa.
CKOJIBKUMH CITOCO0aMH MOYKHO BBIOpaTh 3 OYKBBI (TTOPSIOK BBIOOpA HE BayKeH)?

59.CKxonbKUMH CIOCO0AMH MOKHO COCTaBUTh OYKET U3 7 IIBETOB, €CIIM B BaIlleM PACIIOPSKEHUN
15 nBeToB?

60.CKOTBKUMH CIIOCOOAMU MOXKHO COCTaBUTH CIIUCOK U3 6 GHIbMOB?

4. Cucrema oneHuBanus koMiuiekTa ®OC Tekymero KOHTpPOJIst ¥ MPOMeKyTOYHO
aTTrecTaluu

Kaxaplii Bu1 padoThl OlleHHBAETCH MO NATH 0AJIbHOM HIKAJIE.

«5» (OTIMYHO) — 3a TIIyOOKOE€ U MOJHOE OBJIAJICHHE COJIepKaHUEM y4eOHOro Marepuana,
B KOTOPOM OOYYaromuiicss CBOOOJHO M YBEPEHHO OPUEHTHPYETCS; 32 YMEHHUE MPAKTHUECKU
MPUMEHSTh TEOPETUUECKIE 3HAHMs, BHICKAa3bIBaTh 1 OOOCHOBBIBATh CBOM CyxAeHHs. OueHka «5»
(OTJ'II/I‘IHO) npeanojaract rpaMOTHOC U JIOTHYHOC U3JIOKCHHUC OTBCTA.

«» (xopomio) — eciau OOyYaroIIUiiCs TOJHO OCBOWJI Y4YeOHBIM MaTepual, BIageeT
Hay4YHO-IIOHATUMHBIM alnaparoM, OPUEHTHUPYETCS B M3Y4CHHOM Marepuajie, OCO3HAHHO
MPUMEHSIET TEOPETUUYECKHEe 3HAHUS Ha MPAaKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COJIep)KaHUE U
q)opMa OTB€Ta UMCHOT OTACJIBbHBIC HETOYHOCTH.

«3» (yIOBIETBOPUTEIBHO) — €CIIM OOYYArOIINIICA OOHAPY)KMBAECT 3HAHWE W TIOHMMaHHUE
OCHOBHBIX MOJIOKEHUU y‘~I€6HOI‘O Marcpuajia, HO MU3JIaraCT €ro HCIOJIHO, HCIOCICA0BATCIILHO,
JOTTYCKaeT HETOYHOCTH B MPUMEHEHMHM TEOPETHMYECKHX 3HAHUI MpPU OTBETE HAa MPAKTHKO-
OpPUEHTHPOBAaHHBIE BOIIPOCH]; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2»  (HEyIOBIETBOPUTEIBHO) — €CIM OOydYaIOIIMICId HMEET pa3po3HEHHEIE,
6CCCI/ICTCMHBIC 3HAaHUsA, OOITYCKACT OH_II/I6KI/I B OIIpCACIICHUUN 6a3OBI>IX HOHHTHﬁ, HCKaXacT ux
CMBICJI; HE MOXKET MPAKTUYECKH MPUMEHSATh TEOPETUYECKUE 3HAHUS.

Kputepuu onieHuBaHus 0TBETA MO0 YCTHOMY OMpPOCY.

«5» (OTIMYHO) — 3a TIIyOOKOE U MOJHOE OBJIAJICHHE COJIepKaHUEM y4eOHOro Marepuana,
B KOTOPOM OOYYaromuiicsi CBOOOJHO M YBEPEHHO OPUEHTHPYETCS; 32 YMEHHUE MPAKTHUECKU
OPUMEHSTh TEOPETHUECKHE 3HAHUS, BBICKA3bIBaTh M OOOCHOBBIBATH CBOM CYXKJEHHUS; 3a
TpaMOTHOC U JIOTHYHOC U3JIOKCHHUC OTBCTA.

«» (xopomio) — eciau OOyYaroIIUiiCs TIOJHO OCBOWJI Y4YeOHBIM MaTepual, BIaieceT
Hay4YHO-IIOHATUMHBIM alnaparoM, OPUEHTHUPYETCS B M3Y4CHHOM MarTepuaje, OCO3HAHHO
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IPUMEHSIET TEOPETUUYECKUE 3HAHUS HAa MPAKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE U
¢dbopMa 0TBETa UMEIOT OTJEIbHBIE HETOYHOCTH.

«3» (yIOBIETBOPUTEIHHO) — €CIM O0YyJaroImuiicss oOHapy>KUBAeT 3HAHWE U MOHHMMAaHUE
OCHOBHBIX TOJIOKEHUH yueOHOro MaTepuasa, HO H3JIaraeT €ro HEMOJIHO, HEMOCIeI0BaTEIbHO,
JIOTTYCKaeT HETOYHOCTH B INPUMEHEHMM TEOPETHUYECKMX 3HAHUI INpU OTBETE HA IPAKTHKO-
OpPUEHTUPOBAHHBIE BOIIPOCHL; HE YMEET J0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKACHHUS.

«2»  (HeYyIOBIETBOPUTEILHO) — €ClAM OOy4Yalolmuiics UMeeT pPa3pO3HEHHBIE,
OeccucTeMHbIE 3HaHMS, JTOMYCKAeT OIMMUOKU B OMpelNeleHUH 0a30BbIX MOHITHM, HCKaXKaeT MX
CMBICJI; HE MOXKET NTPAKTUUECKH IPUMEHATh TEOPETUUECKUE 3HAHUS.

Kputepuu oneHuBaHus ONOPHBIX KOHCIIEKTOB.

«5» (OTAMYHO) — aKKypaTHOCTb BBIMOJHEHHUS, YUTAEMOCTh TEKCTa, I'PaMOTHOCTh
(TepMuHOIOTHYECKAs U opdorpaduyueckas), MOTHOE PACKPHITHE TEMbI KOHCIICKTA.

«4» (Xopolo) — TeMa KOHCIEKTa PacKpbITa, OJHAKO MaTepuall U3JI0XKEH HEAOCTATOYHO
JIOTUYHO; aKKypaTHOCTh BBITIOJTHEHMUS, YUTAEMOCTh KOHCIIEKTa, rPaMOTHOCTh
(TepMuHONIOTHYECKas U opdorpaduueckast).

«3» (yIOBJIETBOPUTEILHO) — MaTeprai U3JI0KEH HEAOCTaTOYHO JOTMYHO, HEaKKypaTHOe
BBINIOJIHEHHUE, YUTAEMOCTh KOHCIIEKTa, TPAMOTHOCTD (TepMHUHOJIOTHYECKast 1 opdorpaduueckas),
TeMa KOHCIIEKTa pacKphiTa He B IMOJHON Mepe.

«2»  (HeyIOBIETBOPHUTEIBHO) — MaTepHall H3JIOKEH HEJIOTMYHO, JOIMYIICHBI
TepMUHOJIOTHYECKHE U opdorpaduueckue ommOKu, Hepa30OpUYUBHIN MOUYEPK, TEMa KOHCIEKTa
HE pacKphITa.

Kpurepun ouneHuBaHus 3aJaHUI MPAKTHYECKHUX PadoT.

[TpakTryeckas paboTa OLIEHUBACTCS MAKCUMAJIbHO OLEHKON «5» (OTIMYHO).

Kaxxnoe 3amanne orieHuBaeTCs MaKCUMAIbHO OLIEHKOH «5» (OTJIIMYHO).

Ilo pe3ynbTaraMm OLIEHUBAaHUA BCEX 3aJaHUN OLIEHKA COOTBETCTBYET CPEAHEM.

Kputepuu oneHnBaHus pemieHni 3aaad.

«5» (OTJIMYHO) — COCTABJICH MPABUIBHBIA AITOPUTM DPEIICHUS 3a/ladd, B JIOTUYECKOM
paccyXJeHHH, B BLIOOpE HOPMATUBHBIX MCTOYHUKOB U PEIICHUU HET OUIMOOK, MOJIy4YeH BEpPHBIH
OTBET, 33/1a4a PelIeHa PallMOHAIBHBIM CIIOCOOOM.

«4» (xopomio) — cOCTaBJ€H MPaBWIbHBINA aNrOpUTM pELICHUS 33/Ja4yd, B JOTMYECKOM
pacCy)KJ€HHMM U PpEIIEHWHM HET CYIIECTBEHHBIX OIIMOOK; MPaBWIBHO CJIIeNaH BBIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE PEIlIEeHHUs, HO 3a/aya pellleHa HepaloHaIbHbIM
CIoco0OM WIIM AOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIINOOK, MOJIyuYeH BEpHBIH OTBET.

«3» (YAOBIETBOPUTENIBHO) — 3aJaHHE BBINOJIHEHO, B JIOTUYECKOM PACCYX IACHUMU HET
CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHBI CYIIECTBEHHBIE OIIMOKM B BHIOOPE HOPMATHBHBIX
MCTOYHUKOB; 3aJ]]aua pelleHa He MOJHOCTHIO WK B 00LIEM BH/IE.

«2» (HEeyIOBJIETBOPUTEIIBHO) — 3a/1a4ya pEIIeHa HEPABUIIBHO.

Kpurepun oneHuBaHUsI KOHTPOJIbHON padoThI
3anaHue K KOHTPOJIbHOM paboTe COCTOUT U3 IBYX 3ajay, KaKAas U3 KOTOPHIX OLIEHUBACTCS
MaKCHMaJbHO OLIEHKOW «5» (oriuuHo). Ilo pesynpTaTam oIlleHMBaHHS pEIICHUs IBYX 3adad
OLICHKAa COOTBETCTBYET CPEAHEM.

Kputepuu oneHuBaHus 0TBETOB 0 3K3aMEHALMOHHBIM OUJIeTaM.

1. Ouenka "oTauyHo" npeamnosaraer:

[TomHble W TOYHBIC OTBETHI Ha 3 BOMpOca 3K3amMeHaIMoHHOro Ouiera CBOOOTHOE BIIaJEHUE
OCHOBHBIMHM TEpPMHHAMHU U MOHATUAMH Kypca. [locinepgoBarenbHOE U JIOTUUHOE HU3JIOKEHUE
Marepuaja Kypca. 3aKOHYEHHBIE BBIBOABI M  O0OOLIEHHS 1O TEME BOIPOCOB.
HcuepnbiBaroliine 0TBETHI HA BOIPOCHI IIPH CAau€ IK3aMEHa.

2. Ouenka "xopoio" npeamnoaraeT

[lonHble U TOYHBIE OTBETHl Ha 3 BONpOCa HK3aMEHALMOHHOTO Omiera * 3HaAHHME OCHOBHBIX
TEPMHHOB M TOHATUM Kypca. [locnmemoBarenbHOEe HM3JIOKEHME Marephana Kypca. YMEHHue
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bopMyIUpOBaTh HEKOTOPHIC 0000IIEHUS IO TEME BOIIPOCOB. J[0CTaTOYHO MOJHBIE OTBETHI Ha
BOTIPOCHI TIPH CJjaue€ IK3aMEHa.

3. OueHka "y0BJIETBOPUTEIBHO" MIPEAIIOJIAracT:

[TosHBIE W TOYHBIE OTBETHI Ha 2 BOMpOCA AK3aMEHAIMOHHOTO OuieTa. Y IOBIETBOPHTEIHLHOE
3HAaHME OCHOBHBIX TEPMUHOB U MOHSATHH Kypca. Y IOBJIETBOPHUTEIHHOE 3HAHWE U BIAJICHUE
METOJJaMH U CpeACTBaMM pelieHHs 3anad. HemocTaToyHo mocienoBaTebHOE H3JI0KEHUE
MaTepuania Kypca. YMeHue (OpMyIUpOBaTh OTIEIbHBIC BBIBOJIBI M OOOOIICHHUS IO TeMeE
BOIIPOCOB.

4. Ouenka "HeyJOBIETBOPUTEIBLHO" TIpEAOIaraer:

[onubIit ¥ TOUHBIN OTBET Ha 1 BOpoca 3K3aMEHALMOHHOTO OMIIeTa.
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