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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 peanusyercs B paMKax 00s3aTe’abHOIN yacTy.

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 paboThI 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 JUCIHUIIJINHbI

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. [TpuHun 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 QyHKIHH
2. Heonpenenennslit uurerpai. OnpeneneHHblii uaTerpai. CBoicTBa. 2
IIpakTnyeckasi pabora 10
1.ITpaBuia HaX0XKICHHS TPOU3BOJAHOM Il CYMMBI, IPOU3BEICHHS], YACTHOTO (DYHKIIUH 2
2.IlponsBoaHast ciokHOU (pyHKITMU. Beraucienne BTOpoil MPON3BOIHON (HyHKITHUINA 2
3. BeruncieHre Heonpe1eICHHbIX NHTETPajoB 2
4. BpluncieHue OINpPEAEIEHHOr0 MHTErpajla 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 .Berynciienne To4eK nepecedeHust MPsIMbIX Ha IIIOCKOCTH

CamocrosiTesbHasi padora

KontpoabHas padora

NN DN

Koncyabrauus

Bcero 52/12/2

[TocnenoBarenbHOE TeMaTHYECKOE IJIAaHUPOBAHUE COjAepKaHMs pabodell mporpaMMbl JUCIHUILIMHBL, KajJeHAapHble 00beMbl, BUABI 3aHATHI, (HOpPMbI
OpraHU3aIH CAMOCTOATENIBHOM paboThI TAaK)KE KOHKPETU3UPYIOTCS B KaJleHAapHO-TeMaTrnueckoM ruiane (Ilpunoxxenue 1)




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

®onp oueHouHbIX cpencts (mamee — @OC) - KOMIUIEKT METOAMYECKUX U KOHTPOJIBHBIX
MaTepuasoB, HCHOJb3YEMBIX MpPU MIPOBEJCHUH TEKYIIEr0 KOHTPOJS OCBOEHUS pPE3yJIbTaTOB
oOydeHus u mpomexyrounoit arrectamuu. @OC mpenHa3HayeH IJIs 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
KOHCYJIbTAllMM, ISl TMPOBENEHHS TEKYIIEro KOHTPOJS U TPOMEXKYTOYHOM 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. boromono, 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 sl TEXHUUECKHX KOJUICIDKEH M TEXHUKYMOB : YYCOHHK M
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. Maremartuka. 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 B/|

Cpok
HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHUEM PeKBU3UTOB aeicTBUs
JOKYMEHTA
Horosop Ha goctyn k OBC ZNANIUM.COM wmexny YYHuT B nune C
nupekropa C® YYHuT u OO0 «3Haruym»Ne 1151-36¢ ot 11.07.2023 12.07.2023
o
11.07.2024
Horosop Ha moctym k DBC ZNANIUM.COM wmexnmy YYHuT B mume C 28.08.2023
mupekropa CO® YYHuT um OOO «3Buanmym»Ne 223/801 ot 23.08.2023 N
(npemocraBnenue goctyna kK Koutekuun DY «DenepanbHbI  HepeueHb 110
be 27.08.2024
Q yueOHUKOB n3aarenbcTBa «lIposenienuey _
Q Horosop Ha moctynm kK OBC «3BC KOPAUT» (momnas koswtekims) mexay | C 03.03.2024
§ YYHuT B muue aupekropa C® YYHuT u OOO «DneKTpoHHOEe H31aTeIbCTBO o
IS FOPAUT» Ne 1/24-36¢ ot 01.03.2024 1. 02.03.2025
- Horosop Ha noctyn k OBC «YHuBepcuterckas 6ubianoreka onnaitn» mexay | 01.10.2023
e VVYHuT «Hexcmenna» Ne 223-1279 ot 26.09.2023 o
= 30.09.2024
= Horosop Ha poctyn k OBC «Jlamp» Mexay YYHuT u msmarensctBom | C 08.08.2023
S «JIaap» Ne OI'3-1033 ot 20.07.2023 o
;: 07.08.2024
JloroBop Ha IOCTYN K JJIEKTPOHHBIM HM3AaHUSAM B coctaBe 0Oas3bl manHbx | C 01.01.2024
«HAYUHAS OJIEKTPOHHASA BUBJIIMOTEKA eLIBRARY.RU» wmexny o
YYHuT u OO0 H3b Ne OI'3-1696 ot 04.12.2023 30.12.2024
Horosop Ha BJI mmccepramuit mexny YYHuT m PI'B Ne 223-997 ot | C 10.08.2023
11.07.2023 o
09.08.2024
Jorosop o moaxmroueHnu k HOb u o mpegocraBieHnn nocTyma K 00beKTam
HOb wmexnmy bamly B mume mupekropa CP® baml'y ¢ ®I'BY «PI'b» Ne | C 11.06.2019
101/H2b/1438-11 ot 11.06.2019 o
JomonHuTenbHOE coramienue K goropopy 101/HDB/1438-m ot 11.06.19 r. | 10.06.2024
00 W3MEHEHUHM CTOPOHBI JIOTOBOpA BCIEACTBUE peopraHusauuu B ¢opme
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0114.02.2023 r.

npucoenunenus Mexay Y YHuT B nmune nupekropa CO YVHuUT ¢ ®I'BY «PI'b»

Horosop Ha goctyn k 9bC BOOK.ru (mocTtym k yueOoHuKy: OCHOBBI pOCCHHCKOM
rOCY/IapCTBEHHOCTH : yueOHuK / A. B. Manbko, A. A. Bunkos, B. B. I'ypees [u

9 np.] ; mox pen. A. B. Manpko. — Mocksa : KaoPyc, 2024. — 263 c. — ISBN C 23'12'2023
978-5-406-12322-5) mexxmy YYHuT B nutie aupekropa CO YYHuT u OO0 21 51 2004
«KuoPyc menma» Ne 75 ot 23.10.2023 1. o

Aapec (URL) Onucanue CTpaHUIbI
1. www.mathprofi.ru | Ha caiite npeacraBneHo pemieHrne JOCTaTOYHOTO KOJIMYECTBA

3a1ay sl YCBOGHHMS MaTepHaia, yCIOBHs 3aaad  Juis
CaMOCTOSITENIbHOTO ~ H3Y4YCHUs,  HpPUMEPhl  BapUaHTOB
KOHTPOJIbHBIX PadoT.

4.2.3. llepeyenb HHGOPMAIHOHHBIX TEXHOJIOTHIl, HCIMOJIb3YeMBbIX NMPHU OCYIIECTBICHHH
0o0pa3oBaTe/IbLHOIO MpoLecca MO0 IWUCHUILIMHE, BKJKYAs IepedYeHb MNPOrpaMMHOIO
o0ecrieyeHUs1 1 MH(POPMANUOHHBIX CIIPABOYHbBIX cHCTeM (IIPH HEOOXOAUMOCTH)

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)
MIPEIoIaBaTelb BBICIICH KaTerOpUH

C.I'. iImutpuena

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

Crepnuramak 2024
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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
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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
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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
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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

Pa3zpabotunk (cocTaBUTEINb)
IPEIo/IaBaTelb BBICIICH KaTETOPUH
C.I'. Imutpuena

ydeHasl CTeTIeHb, YYCeHOE 3BaHHE,
kareropus, ®.1.0

Crepinuramak 2024

I ITactiopT (pOHI0B OLEHOYHBIX CPEACTB
®onn oneHouHbIx cpeactB (OPOC) nmpeaHazHayeH A MPOBEPKU PE3YIHTATOB OCBOCHHS
JUCHUITIITNHBI ONEeMEHTHI BBICHIEH MaTEMAaTUKU, BXO,Z[SIH_ICI‘/JI B COCTaB NporpaMmbl IMOATOTOBKH
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CIEIMAIUCTOB  CPEHEro 3BEHA IO chenuanbHOCTH WHOpManMoHHBIE CHCTEMBI U
nporpammupoBanue. Padora o0yyamomuxcsi BO B3auMOJEHCTBUM ¢ MpenoaaBaregeM 52, Ha
CaMOCTOSITENIbHYIO paboTy 14.
2. O0BbeKTHI OLICHUBAHUS — Pe3YJIbTAThI 0CBOCHUS M CUHUIINHBI
@®OC 1o3BOIISAET OLEHUTH CIEAYIONIUE PE3YNIbTaThl OCBOCHHS TUCIUTUIMHBI DJIEMEHTHI
BhICIIe MatemaTuku B cooTBeTcTBHH ¢ PI'OC cnenmanpHOocTH MHPOpMAIIMOHHBIE CHCTEMBI U
pOrpaMMHUPOBaHKE U paboueii mMporpaMMoOil JUCIUILTUHBI DJIEMEHTHI BBICIICH MAaTEeMaTHUKH:
YMeHHS:
- pacmo3HaBaTh 3agady W/WIM TpobieMy B Npo(ecCHOHANBHOM H/HIM COLUAIBHOM
KOHTEKCTE;
- aHaJTM3WUPOBATH 3a/1a4y U/WIIH MPOOJIEMY H BBIACIATH €€ COCTaBHBIC YaCTH,
- OIpENIeNATh 3TaIbl PEIICHU 3a/1a4H;
- BBIBIATh U 3()()EKTUBHO HMCKATh MHPOPMALHUIO, HEOOXOIUMYIO Ul pEIICHHs 3aJa4H
U/ TPOOIIEMBI;
- COCTaBUTH IUIAH JCUCTBUS, ONPEICIUTh HEOOXOUMBIC PECYPCHI;
- BJIQJIETh aKTyaJIbHBIMH METOAaMH paOOThI B MPOoheCCHOHATBHON  CMEKHBIX cdepax;
- peaM30BaTh COCTABIICHHBIN IJIaH;
- OLIGHHWBATh pe3yNlbTaT W IMOCIEICTBUS CBOMX JEHCTBHI (CaMOCTOATENBHO WU C
MOMOIIIbI0 HACTABHUKA)
- OmpenesaTh 3a7aud Ui MOMCKa MHGOpMAIUH; ONpeAesTh HEOOXOAUMbIE MCTOYHUKU
uH(pOpMaIIK; TUTAHUPOBATH MIPOIIECC TIOUCKA,
- CTPYKTYPHPOBaTh MOJIy4aeMyro HH(pOpMaIIHIO;
- BBIIEIATH HambOoJee 3HAYMMOE B TEpeyHe HHQPOPMAIUH; OICHUBATH MPAKTHUECKYIO
3HaYUMOCTb PE3yJIbTAaTOB MMOMCKA; OQPOPMIIATH PE3yIbTaThl IOUCKA.

3HAHHUSA:

- aKTyaJbHBIA TPO(ECCHOHANBHBIA M COIMANBHBIA KOHTEKCT, B KOTOPOM IPHXOIUTCS
paboTaTh H KHUTh;

- OCHOBHbIE€ MCTOYHHKM HH(POpPMALMU W PECYpChl Ui pemieHHs 3aaad ¥ HpoljieM B
po¢eCCHOHAIBHOM W/HUJTH COIIMAIBHOM KOHTEKCTE;

- QJITOPUTMBI BBIIOJHEHHUSI pa0bOT B MPO(hecCHOHANBHOM U CMEXHBIX 00J1acTsX;

- METOJIbI paboTHI B MPOGECCHOHATHHON U CMEKHBIX cdepax;

- CTPYKTYpY IUIaHa JUIsl peLICHHS 3aa4;

- TIOPSIIOK OLICHKH PEe3yNbTaTOB pPeLIeHUS 3a7a4 IpodecCHOHAIbHONU NesTeIbHOCTH

- HOMEHKJIATyphl MH(OPMAIIMOHHBIX MCTOUYHUKOB, MPUMEHIEMBIX B NMPO(ecCHOHAIBHOM
NEeSITEIbHOCTH;

- IPUEMBI CTPYKTYPHPOBAaHUS HHPOPMALIUY;

- ¢popMmar odopmiieHUs pe3yIbTATOB OMCKA HH(OPMAITUH.

BrlenepeurcieHHble yMEHUs, 3HAHUS HalpaBjieHbl Ha (OpMUPOBAHKE Y 00yUaIOIINXCS
CIEIYIOIINUX O0IIMX KOMIMeTEeHIMIi:
OK 01. Bei6upats criocoOsI pemeHus 3a1a4 npodecCuoHaIbHON AeITETbHOCTH TPUMEHUTEIIBHO
K Pa3JIMYHBIM KOHTCKCTAaM;
OK 02. OcymiecTBiaTh MOWCK, aHAIW3 W HHTEPIPETANMI0O HHPOPMAIMKH, HEOOXOIUMON IS
BBITIOJIHEHUS 3a/1a4 PO ECCHOHATBHON EATEIbHOCTH.

3 @opMbI KOHTPOJISI M OLIEeHKH Pe3y/JIbTATOB OCBOCHH S TUCHUNIMHBI

KoHTpo:b 1 olieHKa pe3ynbTaToOB OCBOCHHS — 3TO BBISIBICHHUE, H3MEPEHUE U OIICHUBAHHE
3HaHUH, YMEHUHN 1 (POPMUPYIOMIKXCS OOUTMX KOMIIETCHIIMH B paMKaX OCBOSHUS TUCIIMITIIMHBI.

B coorBercTBUM ¢ yueOHBIM mmaHoM crermanbHocTH 09.02.07 MHpOopManmnoHHbBIE
CHCTEMBl M TNPOrpaMMHUpOBaHME MU pabodell MporpaMMoil AMCHUIUIMHBI DJIEMEHTBHI BBICIICH
MaTeMaTUKU MpelycMaTpUBaeTCs TEKYIIMH UM MPOMEXYTOUHBIM KOHTPOJIb pE3yJIbTaToB

16



OCBOCHHUSI.

3.1 @opMbl TeKyLIEro KOHTPOJIS

Texymuit KOHTPOJIb YCIEBAEMOCTH MPEACTABISAET CO00i MPOBEPKY YCBOCHHUS y4eOHOTO
MaTepuaia, peryJispHO OCYUIECTBIIEMYIO Ha MPOTSHKEHUH Kypca 00y4eHHUs.

Texkymmii KOHTPOJIb pe3yabTaTOB OCBOEHHS IMCLUIUIMHBI B COOTBETCTBUU C paboueit
IPOrpaMMOM TUCHUIUIMHBI MPOUCXOAUT MPH KCIOJIb30BAHUU CIEIYIOMIUX 00s3aTeIbHBIX (HopM
KOHTpPOJIA:

- IPOBEPKA BHITIOJHEHUSI KOHTPOJIbHBIX PadoT.

- IPOBEpPKa BBIMOJIHEHUS MPAKTUIECKUX padoT.

- IPOBEPKA BHITIOJHEHUSI CAMOCTOSITETIbHBIX Pa0oT.

Bo Bpems mpoBeaeHusi y4eOHBIX 3aHSITUN JOTOJHUTEIBHO HCIOJB3YIOTCS CIEIYIOIIHNe
(GOpMBI TEKYIIETO KOHTPOJISl — YCTHBIN OIMPOC, pelieHue 3a/1ay.

TemaTnka ycTHOrO onpoca

. Onepanuu HaJ MaTpULIAMHU.
. Cnernmudrueckne CBOMCTBA OINepaIiiid HaJ MaTPHUIIAMHU.
. TpancnoprupoBanue matpull. CBOMCTBA Ollepaliii TPAaHCIIOPTUPOBAHMSL.
. Onpenenurenu. CBOMCTBA ONPEAEITUTENECH.
. Teopema Jlarmaca.
. HeoOxonumoe 1 goctaToyHOE yCIOBHE CYIIECTBOBaHUS 0OpaTHONW MaTpPHULIbI.
. AJITOPUTM TIOCTPOECHUSI OOPATHOW MaTPHIIBI.

8. EnHCcTBEHHOCTH 00pAaTHOM MaTpPHIIBI.

10. Panr maTpuus!.

11. Teopema Kponekepa-Kanesnmnu.

12. Meton l'aycca.

13. Mogenn JleoHThEBA.

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

15. Cnioco6sl 3aanus GpyHKUU. ApudmMeTrnyeckre onepaunn HaJl GyHKIHSIMU.

16. OrpanndeHHbIC W HEOTpaHWUYEHHBbIC QYHKIHH. [ 'eomeTprudeckoe ucToikoBanue. ['panu
¢ynkuuu. [Ipumepsr.

17. Monotonnsie ¢yHkiuu. KycouHo-MoHoTOHHBIE (yHKIMU. ['eomerpuueckoe
ucrosikoBanue. lIpumepsl.

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

19. Ilepuoanyeckue ¢pynkmu. Teopemsl. [Ipumepsi.

20. DneMeHTapHbIe QYHKIIUH, UX KJIACCUDUKAITHUA.

21. Ompenenenue mpenena ¢ynkuuu mno Komm. I'eomerpuueckuit cmbici. Teopema o
€MHCTBEHHOCTH TIpejena.

22. Omnpenenenue mnpenena (GyHKuuu no ['eifHe, ero HSKBHUBAJICHTHOCTH ONPEAEICHUIO
npenena no Komu.

23. JlokanpHbIe CBOMCTBA (DYHKIIHMI, MMEIOIUX KOHEUHBIN Tpeaes.

24. beckoneuno Maibie GpyHkiuu (6.M.¢.). Teopemsr o 6.m..

25. beckoneuHo Oomnpime pyHkuu (0.6.¢.). Csa3p mexay 6.6.¢. u 6.M.¢. CBi3b MEXITY
0.06.¢. 1 HeorpaHUYEeHHBIMHU G YHKIIUSIMH.

26. CpaBuenue O.m.p. Kpurepuii osxBuBasienTHOCTH O.M.p. Teopema o 3ameHe
SKBUBAJIEHTHBIX 0.M.¢. Teopema 00 SKBUBaJIEHTHOCTH CYMMBI 0.M. (.

27. IlepBblil 3aMedaTEIbHBINA IPEIE.

28. Yactuunsie mpeaenbl GyHkiuu. OIXHOCTOpPOHHUE Tpenenbl. TeopeMa O YaCTHYHBIX
Ipesienax v €€ CIeICTBUS.

29. Teopema o mpezaene MoHOoTOHHOH (yHkuu. Teopema BeliepmTpacca 0 CXOIUMOCTH
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MOCJIEI0BATEIbHOCTH.

30. Bropoii 3aMeuarenbHblil npeaen. CiaeacTBusl.

31. O6patnas ¢pynkuus. Teopema o CyIecTBOBaHUM HENIPEPHIBHON 00paTHOM (QyHKIIHH.

32. Crenennas (GyHKIUS C HaTypajdbHBIM Toka3aTteneMm. CpoiictBa. CteneHHas QyHKIUS ¢
LEJIbIM OTPUIATEIbHBIM MTOKa3aTeneM. CBONCTBA.

33. Iloka3arenbHas GyHKIIUSI HA MHOYKECTBE JEHCTBUTENbHBIX unces. CBOHCTBA.

34. Jlorapudmuueckasi pyHKIUS U €€ CBOICTBA.

35. CrenerHas GyHKIHUS ¢ JEHCTBUTEIBLHBIM TTOKazareneM. CBOMCTRA.

36. Tpuronomerpuueckue QyHKIMH )y =Ssinx u y =cosx. CBoicTBa.

37. Tpuronomerpuueckne QyHKIMM y = tg x U y = ctg x . CBONCTBA.
38. OOparHble TpuroHOMeTpudeckue pyHKIMU y = arcsinx u ) = arccosx . CBOMCTBa.
39. OOpartHble TPUTOHOMETPUYECKHE PYHKIMH y = arctg x U y = arcctg x . CBOMCTBa.

40. Tlomsarue muddepenuupyemoctn ¢yHkuun. I[lpomsBomnas u  auddepeHnnar.
I'eomerpruecknii ¥ MEXaHUYECKUM CMBICI MPOU3BOAHOM. TeopeMbl O IPOU3BOJHOU CYyMMBI,
MIPOU3BEICHUS U YaCTHOTO.

41. IlpousBonHas u aud¢epenHman odpatHo M ciaoxHOH ¢(yHKuMHA. MHBapuaHTHOCTD
dbopmbl iepBoro auddepeHuana.

42. TTapaMeTpuyecKH 3aJlaHHbIC KPUBbIE U (GYHKLUH, UX TU(PEpeHIIIpOBaHNUE.

43. IIpousBoaubie u nuddepeHIraibl BEICIINX MTOPSIKOB.

44. Bospacranue (yObiBaHu€e) QYHKIIUH B TOUKe. JIOKaIbHBIN SKCTPEMyM.

45. HeobxoauMoe ycioBUE JOKAIBHOTO dKCTpeMyMa nuddepeHmpyeMon B TaHHOH TOYKe
byHKIMN.

46. Teopema Poms. Teopema Jlarpanka. CrnenctBust u3 TeopeMbl Jlarpanka (TOCTOSTHCTBO
(GyHKIMU, UMEIOIeH Ha MHTEpBaJieé PaBHYIO HYJIO MPOU3BOIHYIO, YCIOBHS MOHOTOHHOCTHU
(GyHKIIMM Ha WHTEpBaje, OTCYTCTBHE pa3phIBOB IEPBOrO poJia U YCTPAHUMBIX Pa3pbIBOB Yy
IIPOU3BOJHOMN).

47. O6006meHHas popMyiia KOHEUHBIX MpuparieHui (teopema Korm).

48. PackpsiTie HeompeneaeHHocTel (mpasuia Jlonurans).

49. TlpuszHaku MOHOTOHHOCTH (yHKIHMH. OTBICKAaHHME CTallMOHAPHBIX ToueK. IlepBoe
JOCTAaTOYHOE YCIIOBHE IKCTpeMyMa. Bropoe 1octaTogHOE YCIIOBHE SKCTPEMyMa.

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

51. AcumnTotel rpaduka ¢GyHkuuu. Iloctpoenue rpaduka GyHkuu. OTBICKaHHE
MaKCHUMaJIbHOTO 1 MUHUMAJILHOT'O 3HAaYeHUH (PYHKIIUH, OTIPE/IETICHHON CeTMEHTE.

52. Ilonsarue nepBooOpaznoit pynkuuu. HeompeneneHnusiii naTerpan. OCHOBHBIE CBOMCTBA
HEOIpeeICHHOT0 HHTEerpaa.

53. UHTerpupoBaHue METOJIOM 3aMEHOM MEPEMEHHOM.

54. VIlaterpupoBaHue 110 YacTIM.

55. ®opmyna Herorona — JleiiOuua.

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

BoinosiHeHHe W 3alMTAa MPaKTHYecKHX padot. [Ipaktuueckue pabOTHI MPOBOIATCS C
LENbI0 YCBOGHUS M 3aKpEIUIeHHs] NPAaKTHUECKUX YMEHMH M 3HAHUU, OBJIaJeHUs OOIKUMHU
KOMIIETeHIIMSIMA. B Xozme mpakTtudeckoil pabOThl  CTyIEHTHl NPUOOPETAIOT  YMEHHS,
peyCMOTPEHHbIE padouel MporpaMMoN IUCHUIUIMHBI, y4yaTcsl UCHOJB30BaTh (GOpMyibl, U
IPUMEHSTHh DPA3JIMYHbIE METOJBl BBIYHUCICHHWM, aHAJIW3UPOBATh IOJYUYEHHBIE PpE3yibTaThl U
JIeNIaTh BBIBOJIbI, OMMPAsCh HA TEOPETUYECKUE 3HAHUS.

Cnucok mpakTH4YecKux pador:
Pa3nes 1. DiieMeHTHI JIMHEHHON M BEKTOPHOI aJre0pbl

IMpakruueckas padora Ne 1. «/lerictBus Hax MarpuuamMu. Beruucienue
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onpenenureis. Pacuer munopa
3aganue 1
[laHbl ABe MaTpuLbl, HAWAWTE MX CYMMY.

42
=0

3 1
o= (5 )

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
3ananue 5 JlaHbl 1Be MaTpulbl A (3 6 2>, B ( 7 5 1). Omnpenenure 1) cymmy
4 5 3 3 4 3
3THUX MaTpull; 2) pazHocTh Matpuil A-B; 3) npoussenenue matpui] B*A; 4) naiinure 3HaueHue
2A+4B

3ananue 6. Haiinure cymmy matpun A u B
-3 5 6 0 10 23
A=( 4 -7 4 ) B=<23 —6 —11)
3 4 =3 34 21 6
3ananue 7. Haiiaure npousBeieHne MaTpULL

-5 =3 5 6 4 7
A=< 2 -4 0> B=<—5 7 2>
6 -2 8 0 -6 2

-5 -3 5
3amanue 8. Haliqute nmpousBeaeHue MaTpUIlsl A Ha 7, eciu A=( 2 -4 0>
6 -2 8

2 1 3
3ananue 9. YeMy paBeH MUHOD 3JIEMEHTA A3 MATpULlbl A = (—2 0 2) ?

-1 -4 3
Brruncnenue onpeaenutens. Pacuer MuHopa
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1. Yemy paBHO ayireOpandecKkoe JOTIOJHEHNUE PJIEMEHTA A3 MaTPHIIBI

-1 3 5
A=|2 -6 -1]?
3 -4 -2

2. BerunucnuTh onpeaenuTens MaTpuibl A = (i :i)

3 Bobluucnuth onpenenurenb MaTpuibl A = (_2 4 :g)
4 BbBIYUCIUTD ONPEIETUTENb MAaTPUIBl A = (_31 :2)
5. BeuuciauTh onpeaenuTenb MaTpuibl A = (_43 _32)

6.C momoipio npaBuia TpeyroibHUKOB (TpaBuia Capproca) BEIUMCINTE ONPENEIUTENN MAaTPHULL

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
7.0npenenuTe onpeaeauTelbh MaTPUIL

-3 5 6 0 10 23 -5 -3 5 6 4 7
A= 4 =7 4 B={23 -6 —-11] C5f 2 -4 0 X=-5 7 2
3 4 =3 34 21 6 6 -2 8 0 -6 2

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

IIpakTuyeckasi pa6ora Ne 2 «Brrancienne 0OpaTHONW MaTPHUIBDY

1. Haiinure oOpaTHYO MaTpHIly MaTpHILe BZG 42})

5 7 3
2. Haiigute oOpaTHYIO MaTpHILy MaTpHUIIS C=<5 3 6)

0 -1 3
2 4 5
3. Haiigure maTtpuiy, oOpatHyro gaaHoi A=| 3 —1 2 |, 1s 3TOoro HaauTe
-4 1 1

OTpeeNIUTeNb MaTPHUIIbl, COCTABHTE COIO3HYIO MATPHILY.

1 0 3
4. Haiinute oOpaTHYIO MaTpHILY A7l MaTpUllbl B= <0 2 1)
1 1 0

2 -1 4
5. Haiigure oOpaTHyo MaTpuiy st Matpuiibl C = ( 1 0 —2)
-3 5 8

Pa3nen 2. CucreMsbl JIMHEHHBIX YPaBHEHHIA.

IIpakTyeckas padora Ne 3 «Pemenne metonom Kpamepa cucreMbl TMHENHBIX YpaBHEHUID
2x,—3x, =0 2){x—y=—5

1. Pewwutb CNAY metogom Kpamepa { X, + 2%, = 8 2x+y=—-7
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2x—y+3z=13 4) —=z—-y+3x=-1
x+2y—z=9 —2x+3z+2y=5
IIpakTyeckas padora Ne 4. «PenieHne MaTpUYHBIA METOJT CUCTEMBI JINHEHHBIX YPaBHEHUI»

3x +2y—-5z=-1 2y +z+x=-1
3)[

1. Cnomoulbto 06paTHON MaTpULLbl HANANTE peLleHNEe CUCTEMbI IMHENHbIX YPaBHEHN

{le —2xy = %
2x1+3x, =2
2. Hanpgute pelueHue CUCTEMbI IMHENHbIX anredbpanyecknx ypaBHeHUM ¢ NOMOLLbI 0BpaTHOM
2y+z+x=-1
MaTpULLbl {—Z —y+3x=-1
—2x+3z+2y=5
3x+2y—z=4
3. Halgute pelieHune cuctembl {2x —y+5z=23
x+7y—z=5

IIpakTyeckas padora Ne S5 «Pemenue cucreM JIMHeiHbIX ypaBHeHuii MeTogom I'ayccay»
2x; —3x, =0
1. Pemuth CI/ICTeMy{ X, + 2%, = 8
X1 — 2xy +3x3 +4x, =0
2. Jlana cucteMa JMHEHHBIX ypaBHEHUN [ 2x1 — 3x3 +4x, = 2
3x1 +6x, +7x3+2x, =3
CocraBpTe pacIIMPEHHYIO MATPUILY CUCTEMBI.
x—y=-=5
2x +y=-—7
3x+2y—-5z=-1
4. Pemnte metonom ['aycca cuctemy ypaBHEHUH { 2x—y+3z=13
x+2y—z=9

3.Pemmte Meronom 'aycca cuctemy ypaBHEHUI {

Pa3nen 3. Teopusi npeaesion
IIpakTnyeckas padora Ne 6 «IlepBrlil 1 BTOpOil 3aMedaTesIbHbIE TPEACIIbDY

sinx

1. Yemy paBeH npenen llmx_>0 ?

3x-1
2. Yemy paBen npexen limy,_,, — Py ?

\/1+7x 1
3. Uemy paBen npepnen lim,_,o ————?

X
4. Yemy paBeH npenen lim,_,

1"

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

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

IIpakTnyeckas padora Ne 7 «lIpuembl nns packpbiTvsi HeompenesneHHocTed. IIpuHnumn
3aMEHBI DKBUBAJICHTHBIMU

Nanee npveoanTca Tabnuua yHKUWA, 3KEMBANeHTHLIX Npn £ — (. 30eck [ MOKeT ObITh Kak

nepeMeHHoN, Tak U BeckoHeuHo manoi dynkuyue t = t(x) npu & — xg: lim t(x) = 0;
L=kl

a>0, a+0.
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SxeusanestHocTe npu T — ()

Pasexcteo nput — 0

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

£2 2

1—cos t ~ —
COSs )

i
l—cost = Eﬁ)(tﬂ )

el —1~t

ef—1=t+o(t]

a —1~tlna

a" —1=tlna+ oft)

In(1+1t)~t

In(1+1t) =t+ot)

t
1ﬂ'ga ( l‘l‘t)"‘-' H

t
lﬂga{1+t}:m-|'ﬂ[t]

(14£)°—1 ~ St

(1+4t)°—1 = Bt+o(t)

sht ~t sht =1t + o(t)
arsht ~ ¢ arsht =t + oft)

tht ~t tht =t + o(t)
artht ~ t artht =t + o(t)
cht—1 ~§ cht-1 = %—I—a(tg}
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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 X ¥2 ,_5x*—2x
Y p . y'= p .
2 2
—oxt X '=8x’ —=x.
4.y =2x 3+1. [J’ X 3x]
1 s 3
5.y=6x?+4x? +3x+4. {y'zzlx2 +10x? +3.}
6. y=3x +¥x -1 I
¥ NERE T
7. y=x® —2Jx +7. {yvzgi-i.}
33x W
8. y=(1+4x)(1+2x*) [y =4x (1 +3x+10x*).]
9.y =x(2x-1)(3x+2) [V'=2x> +x-1)]

IIpakTnyeckas padora Ne 9 «IIpousBoanas
CJI0’KHOM byHKIHH. Brruncinenue BTOpPOH
POU3BOIHON (HYHKITHI»

1.y =(2x-1)(x* —6x+3)

[y' = 6x>—26x + 12.]

1—x 2
2. y= . -
I+ {y (1”)2}

3. = 2x* . {y,: 4x3(2—x2)':|
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3

X
4. y= .
Y 1+ x?
2
5.y=—(x+4).
x+3

3

6..y=(1_x).
1+x

x+1

7. y= .

4 xt—x=2

8.y :(2x2 —3)3.

{y,: x2(3+x2)]

(lerz)2

{y,: (x+2)(x+4)1

(x+3)

—
[
(@)
— [
+ ||
= | =
N | N
EN [3)
[

=
S
|
[\
Rw
|
N
=
S}
|
[\o)
=
+
[a—

IIpakTyeckas padora Ne 10 «BrlunciieHne Heolpe1eIEHHBIX UHTEIPaIOB.»

1. Ixzdx.

2. j"%‘

3. j%
4, .[(3—x2)3dx.

x> —=5x+4

6.!(\/;+i/;—5\/;)dx.

7. I(xj_l)z dx.
8. J. e “dx.

9. J.(e’x + e")2 dx.
10. f(1-x) (1-2x) (1-3x) dx.

ll'szdiz'

12. Isin 8xdx.

IIpakTHyeckas pabdora Ne 11
«BbluncieHne  onpeAeNeHHOro — MHTerpaia
METOJaMH 3aMCHbBI W HHTCTPUPOBAHHA 110
4acTsIM»

27

13. [Vxdx.

14. J’%

15, [ +52% =3 +1)dx.
16. (x> =3)(x—1)dx.
17. J‘@dx.

18.jx+1dx.

Ux
19. j(l—xizj\/x_dx.

20. I(e”‘ +e* )dx.

ot (Vo)

xdx

22. j —

d
23.j\/3_’67.

24, j 2" dkx.




dx dx
ljm 14'J.sin27x'

2. Ix;big' 15. Ic0s4xdx.
d .
3. Icosf3x' 16. I(l+smx+c0sx)dx.
4. J.e3”5dx. 17. IZX 3% dx.
5. IVx+ldx. 18. Iﬁdx.
6. jx(x2 +1)4dx. 19, J-(x ic’xz)3 .
7. [FE 20. [x1+x dx.
Ixz +2
1Y d dx
9 szdx 22. | LN
RESESY ex
4d .
10. j;z _xl- 23. jSX(3+j?de.
dx (1+1Inx) dx
1. | T 24, jf
e dx e'dx
25. .
12. T [ —
13, j;i‘i‘l. 26. jlnTde.

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

1. HaiiTy momans (Urypsl, OrpaHHYCHHOM 3aMaHHbIMK MiHHsME: Y =3X+1 8—x° ,y=0.

2. HaiiTu momaas KpUBOJIUHEHHOMN Tparenuu, OrpaHuueHHON PSIMBIME X=a, X=b,

rpadukom pynkumn y=f(x) u oceio Ox: a=0,b=2,f(x)= x> =2x+2.

3. Haiitu nuomane KpUBOJIMHENHON Tpaneluy, OrpaHUYEHHON IPSIMBIMU X=a, X=D,
2
rpaduxom dyHKIMK y=f{x) i ockio Ox: a=1, b=3f(x)=x"—4x+5.

o o 2
4. Haiitu momans GUrypsl, OrpaHUYCHHON 3a/1aHHBIMY JTUHUSIMU: y=5x +14—x ,V =0,

5. Bpramcnuth miomanb Gurypsl F, n300pakeHHON Ha pPUCYHKE.

y—---x=+6.t"5
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IIpakTnyeckas padora Ne8 «Boluncienue onpeneneHHOro HHTErpaga METOAAMU 3aMEHBI
U MUHTETPUPOBAHUS IO YACTAM

Mertoab! penieHUsl HHTErpaJjoB

1. HenmocpeacTBeHHOE HHTETPUPOBAHHE

HenocpeacrBeHHOe HHTETPUPOBAHME — METOJ UHTEIPUPOBAHUSA,
Opd KOTOPOM TOAWHTErpajbHas (YHKIHS IyTeM TOXIECTBEHHBIX
npeoOpa3oBaHUil W MPUMEHEHUs] CBOWCTB MHTErpaja MPUBOAUTCS K
OJIHOMY WJIM HECKOJIBKUM TaOJMYHBIM UHTErpajIaM.

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 Tabau4HbIX MHTErpanos, NosToMy U

5 .
e 4 rsnx 2
—dﬂ —

x 2

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

2. Meroa moaBeaeHMsi MOA  3HAK
nugpepenuaa

METOA NoABEASHWA NOA 3HaK AndhepeHUMana. 3TOT METOJ ABNAETCA IKBMBANEHTHLIM METOAY NOAC

O R
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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 2N ;
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] 4

=

2
o Cos T
OTeeT [;r sinz’dr = — 5 +C

3. MeToa 3aMeHbI NepeMEHHOI WA MeTO/
NMOJICTAHOBKH

Metoa 3aMeHbl NMEepeMEHHOM WJM MeTO] MOACTAHOBKH. DTOT
METO/1 3aKJIF0YAETCS BO BBEJICHUU HOBOM NIEPEMEHHON MHTETPUPOBAHUS
(to ectp pnemaercs mnoacTtaHoBka). Ilpu 3TOM 3amaHHBIM HHTErpan
IPUBOIUTCS K HOBOMY HHTETPally, KOTOPBIN SBISETCS TaOIUYHBIM UITU
C TIOMOIIBIO MMPeoOpa3oBaHM €ro MOKHO CBECTH K TA0THYHOMY.

d.

ITycth TpeOyeTcsi BBIUNCIUTD UHTErPal f f (=) . Cnenaem

MOJICTAHOBKY r=¢ {” * Torma dr = f.-"'f‘f {f) dt U HMHTETpa

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

IMPpUHHUMACT BU:
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3agaHne HaiiTi uHTerpan
Inx
—dx
T

Pewenme  Kak BUAMM Noa 3Hakom wHTerpana ctomt dymkuma f(x) = Inaz u ee npc
. de
Torja Aenaem 3ameHy nepemenHeix Inx = 1, Toraa anddeperunan = = di

Wrak, MHTErpan NnpuHMMaeT BMA:

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

HeonpeaeneHHbIi UHTErPan 3aBUCAT OT NepeMeHHOR UHTErpUPOBaHKA, Nc
t=Inux

&

/Enﬂn _ In%z LC
. i 2

r &

In In?x
JTBET [Edfz HqL +

4. MeTox HHTETPHUPOBAHUSA MO YACTAM

MeToa MHTErpUPOBAHMS 10 YACTAM. JTOT METO/I OCHOBBIBACTCS
Ha cIeAyromei popmyie:

[ wdv = uv — [ vdu
WIH

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

vdu
[Ipu TOM TpeAroNaraeTcs, 4To HaXOXKAEHHE MHTErpana f
udu.
HpOH_[e, M HCXOIHOI'O I/IHTeraHa f . B HpOTI/IBHOM C.quae
NpUMEHEHHE 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 uHmezpupos8aH
n.1 Memoo pa3noxceHus

MeToa 0CHOBAH Ha CBOMCTBAxX
HeonpeaeneHHOro MHTerpana.

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

[+x 1+

1
= 3I 1512 + 6I Cosxdx+ szdx =3arctgx+ 6!

MeToabl MHTErpMpPOBaHUSA: MeToA NoaBeAeHUA noa 3H

&

‘ Opumep 3. Haittn I{x+i)1 d .
[(x+5fa=[(x+5}d(x +5)= '\I‘I;f' +C,CeR; V.
" &
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 unmezpuposarus mem.

UHMe2PpUPOBAHUSL NO YACAM
[Ipumep 11. Halinem Heornpe qe1eHHBI MHTEIP:

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 xin

I/Iumeepaﬂbz om payuoOHA/IbHblLX ¢

[Tpumep 15. Hannem HeonpenesneHHbld 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 HeonpeaeneHHbIN 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.e

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:

J-hxdx:_]nx+J-x_2dx Inx 1

2
X X

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 SSx4C=1 -
T34+l 2+l 1+l 4

) j[%_; }1 [N

:J%_ZJ’fJFﬂ\/Ide—ﬂﬁ=J'x_§dr—zj.%
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_§+1 %—1 -=+1
—4[x Sdv== x93 4 X" L c-
1 3 3
——+1 —+1 ——+1
3 2
% 2_ Y% 3
_ ’ _23f 2
3 E 3 S 2 x|+
3 2 5
dx 1 dx 1 dx
D e
9x° -1 9 (IJ 9 1)
x —| = x| =
3 3
. 1
1 1 T 1
=—. In|—3 +C:—111‘
7 2. 1 *Jc+l
3 3
1.1. a) [ (6x* +8x +3)dx; ﬁ)j'x +?. B)[(JE
2x+3 ) ({1
1.2.a dx 0 B)|—
) [~ )| ;—m )=
) «
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 .
1.6. a)Jm ) ﬁ)J.z—de » B]I[Sl
OTBeTHI
1.1. ﬂ]2x3+4x2+3x+C1 ! arcltg — = icC B)2x2‘
- O gpee 5
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) 2.4

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[%
1.8. a)fx3+2dx; ﬁ)j 2

x -
\fS—xZ ’

L9 a)[2 5 s 6) |~ B)[| L
o N )| 3
£1+‘v[_} j dx
1.10. a)j 0| 53 B)Jcos
l.ll.a)J'(Ier)n'dx' 6)Ivrx2—3—x‘lx2+3d . B)j
x-(l+x2) ’ _o ’ cos 2.
OTBeTBI
17. )5 +x" +lalx|+C; 0)— x—jE: B) 21
X+
3 1
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 COOTBETCTRYIOIEM NPOMEXKYTKE, TO CIIpaBe/IHBO paBel

v=wGJ}:Jf@4nmﬂn&={gG

[ feods { |
@OyHKIHA x = /() nmogdupaeTcsa TakuM 00pa3zoM, 4TOOHI T

+C 3

dx = y'(t)dt

pakeHHe IPHHANIO Golee yIOOHBIH 111 HHTETPHPOBAHHS |
nenseTcs KOHKPETHBIM BHIOM TTOJBIHTETPATEHOTO BEIpaKe
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ITpumepsl. HaiiTH HHTeTpalel:
I 3x+2=t

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

= 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

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

3 3
LSO T SO TS S ST B VY
1 1 4 4
—+1 —
3 3

1.3. HaTerpupopanue mo 9yactaM. Ecim u(x) u v(a
MbIe (DYHKITHH, TO CIIPABETHBA OPMYIa RHIMEZPUPOCAH]
[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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3agaund. MeToaom HHTEIPHPOBAHHSA IIO YACTAM 1
TErpakbl.

1.1.

ﬂ)J‘(x—?) - sin xdx §

0) jxl Inxdx .

1.2. a) I(4—x)-e_3xdx; 0) J'arcrgxdx.
1.3. a) [(x+2)-3%dr; 6) [In(1+x")dx.
1.4. a) _[xl-cosxdx; 0) _[ln(x+le+x2}dx.
1.5. J - f dx. 1.6. Ieax-sinbxdx. 1.7.
sin” 3x
OTBeTHI
1.1. H) (7T—-xX)cosx+sinx+C 3 ﬁ) %x3-(3]_nx—lj
1.2. a) l|[_’~1Jt—llj|.=5'"3x +C; 0) xarctgt—%hl(l
1.3. a) [':I”““ Uic: 6) xm@ssd)-
In? 3
1.4. ﬂ){x2 —2)smnx+2xcosx+C 3 ﬁ]J.:lnr(:c—1|.I'1+.?t.:"1
m‘: " -
1.5. —lxcf33x+i]n|s,i113x|+£'. 1.6. ﬂ
3 9 a” +1
1.7 3x(sﬁ1x+casxh13)_

1+(In3)?

IIpakTunuyeckas padora Ne 10 «IIpousBogHas cioXHOU (QyHKITHH.
Brrunciienre BTopoit mponu3BOAHON (DYHKITHII

L.y :(296—1)()62 —6x+3)

26x + 12.]

1-x

2. y=—-—

l+x

[ = 6x>—

38

{y i)
st

{ x+2)(x+4)_'

y
x+3

ol




x* +1

8.y= (2)62 —3)3.

3 I cos?3x
4. J e dx.

3. J.«/de.

6. J.x(x2 + 1)4dx.

xdx
7 J‘x +2

8. I(l——j x—f

xdx
9jx +1

10. j;i’;

dx
11.jm.

12. je&dx.

3. j xdx

Paznesn S UnTerpajibHOe MCUMCICHHE.
IIpakTnyeckasi padbora Ne 11 «Briunciienue HeonpeaeaeHHbIX HHTErPaIoB.»

1. Ixzdx.

z.j%

14 '[sm Tx

15. Icos4xdx.

16. I(l +sinx +cosx)dx.

17. j 2% .37 dx.

18. I«/l—3xdx.

dx
19. | ———
Y,
20. jxx/1+x2 dx.

21 J‘x+3

1+x

. 57
23. js (3+\/?jdx.

(1+1nx) dx
.

55, J~ e’ dx

26. J-lnx

24. |

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

B xt—2x —6x°

2
()C —X—

'=12x(2x% -3f .



d
3. j%
4. j 3—x2 de.

5 J-x —5x+4d

6j(x/_+«/_ V).

7. Ixj/__l) dx.
8. [ed
9..[@ +e )2dx.

10. I(l—x) (1—2x) (1—3x) dx.

H J‘x +2°

12. Isin 8xdx.

15. [(x +5x2 =3x+1)ax
t6. [(x® =3)(x—1)dx.
17. J.de.

. Ix+1
19. j(1 —x—zj\/x_dx.
0. [le+ e i

21. J.(\/;—%jzdx.

”. j xdx

23. JW

24, j 2" dk.

IIpakTuyeckass padora Ne 13 «Pacuer ompenenéHHBIX WHTErpajioB 1mo ¢opmyne HrroToHa-
JlentOHUIIA»

6. Haiitu momanas GUrypsl, OrpaHMYCHHON 3a/IaHHBIMU JTHHUSIMU y=3x+1 8—)62 , y=0.

7. HaiiTu miomanas KpUBOJIMHEHHON Tparenu, OrpaHuueHHON IPSIMBIME X=a, X=b,

rpaduxom dyukmmn y=f{x) i ocsio Ox: a=0, b=2f(x)= x> —2x +2.

8. HaiiTu miomanas KpUBOJIMHEHHOM Tpareuu, OrpaHuueHHON TPSIMBIME X=a, X=b,
2
rpadukoM dyrxuun y=f(x) u ocsio Ox: a=Lb=3, f(X)=x"—4x+5.

9. Haiitu niomaas GUrypsl, OrpaHUYCHHON 3aIaHHBIMU JTUHUSIMH y=5x +14—x2 , YV =0.

10. Beruncnute miomians Gurypsl F, n300pakeHHOM 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 yacTHBIC TPOU3BOAHBIE (DYHKITUH
z=x3y2 +5x2)3 +4x -3y +2.
/42,2 3
Pemenne. Cunras BeNMUUHY y IOCTOSIHHOM, MOJIy4YaeM X 3x7y” +10x07 +4.

. 2/ =3x2y2 +10x° + 4.
Cuwnrtas BETMYUHY X OCTOSHHOM, IONydaeM X

3amanue 2. HaifTu Bce BTOpbIe 4aCTHBIE IPOM3BOAHBIE OT dyHKin = = Si(D)
83:

3amanue 3. HaliTi 4acTHYIO IPOU3BOIHYIO XYY OT (hyHKIMH

Paznen 7 UnTerpasibHoe ucunciaenne GyHKIUU HECKOJIbKUX MepeMeHHbIX

IIpakTnueckas padora Ne 14 «Bpruncinenust 1BOIHBIX HHTETPAJIOB»

[

z=¢€"(cos y+xsin y)

38.I[aHI/I€ 1. Brrunciaure HHTCIpall » paCHPOCTpaHéHHHﬁ Ha TMPAMOYTOJBbHHUK
D=[3.41,2

(z + 2y)dzdy.
3aganne 2. Berumcnure wHTETpanm b obmnacth D orpaHnveHa  JTUHUSIMH

y=z*y=0r+y—2=0

3 b ) .
] ] (522 — 24 )dwdy
1 J2

]'1 L ar2duady
dy
0 [

2
3amanue 4. Beraucnure nHTErpa 1y
Pa3nen 6 Teopus psios
IIpakTuyeckass pabdora Ne 15 «lccnenmoBanme psma Ha aOCONIOTHYIO M YCIOBHYIO
CXOJIUMOCTB)
3aganue 1.

3ananue 3. Beruncnure nHTETpal
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i'!

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
[’ICCJIE,I[DBﬂ.Tb: ABNACTCA JIM DAL Z—l EECDJ'II-D'.L'HCI CXOOAMMMCA. VCIIOBHO CXOOAMMMCA M }:Ii-il.'.'}iCI,‘_'[H]:III*II\.-IIZH'?J
»=1 -
PeweHue.

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 -

3aganue 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.

3aganue 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.

3aganue 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 TN (pPepeHnHaIbHbIC YPABHEHUS
IIpakTuyeckass padora Ne 16 «Pemenue 3amady Ha HaxXOXJIEHHE OOIIMX WHTETPAIOB

TuQhepeHINaTIbLHOT0 YPAaBHEHUS. »
[Tpumep. Haiinure oOmmii MHTETpaJl UHTETPAIIBHOTO YPaBHEHUS.
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"'.l

y' = +4 o

Pememnze:
BEIEAEH3EMEH}TE—% Yy =tx+t
t'x+t=t>4+4t42

t'x=t24+3t+2

dt
—x=t>*+3t+2

dx
dat _ dx

t24+3t+2 x
MponHTErpMpYyeM NONYYeHHOE BhIpameHHe:

J‘ dat _ dx
2 +3t+2 | x

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=Cx

¥+ 2x

OTeeT:

_|_

s x=Cx

¥+ 2x

| . Haiftu obmuit HHTErpan audgepeHuHansHOro
YpaBHEHHH

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

T
y'+Z =sin2x y[—] =1
X = 2

3.Haiitn pemienue 3anauun Kommn
In x

2

" __

X

¥(1)=y'(1)=0.

4 _HaiiTu obmee pemenue AudQepeHIHATEHOIO YPaBHEHHS

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

Pa3znesn 8 Ananurnyeckasi reoMmeTpust

IIpakTnyeckas padora Ne 17 «BrrunciieHue Touek nepeceueHus NpsAMbIX Ha MIIOCKOCTH»

1. Haueprure rpaduk Gpynkimm y=x+2

2. Cpenu npsMbIX, 3a/IaHHBIX YpaBHEHUSMU, YKQKUTE Maphl MapajieNbHbIX 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 MeXly HEeHTpaMH OKpyxkHocTeil x2 + y? = 9 u x? + y?

0.
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4. Haiiti ypaBHeHHeE IIPSAMOIA, TPOXOsIIeil Yepe3 HeHTphbl OKpykHOcTel x2 + y2 — 6x — 8y +
16 =0ux?+y%+10x + 4y + 13 = 0.

5. Haiitu Touku nepecedenus okpyxuoctu (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. HaliTi IIEHTP W pajnyc OKPY)KHOCTH, OTIMCAHHOM OKOJIO TpeyroibHuKa ¢ BepmnHamu A(0;2),
B(1;1), C(2;-2).

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

9. Haiftu yron Mexay paamycaMu okpyxHoctu (x — 4)? + (y + 3)? — 25 = 0, npoBeieHHBIMU
B TOYKAX mepecedeHus ¢ ochio OX.

IlpoBepka BBINOJHEHUSI CAMOCTOSITENIbHOM PpadoTsl. CamocrosiTenbHas paboTa
HalpaBJICHa Ha CaMOCTOATCIILHOC OCBOCHUC MU 3aKPCIUICHUC O6yT-IaIOH_[I/IMI/ICSI MPAKTUYCCKUX
YMEHHH U 3HAHUMU, OBJIaZICHHE OOIIUMHU KOMIIETEHIIUSMHU.

CaMmocTosTenbHast IIoAroTOBKAa 06yqafomnxc;1 10 JUCHUITIIINHEC mnmpeamnojgaract
cienyomuye BUasl U GopMbl pabOTHI:

- pelIeHue 3aa4 ¢ IeNIbI0 TOATOTOBKU K KOHTPOJILHOM paboTe.

Ilepedensb 3a1a4 1JI MOATOTOBKM K KOHTPOJIbHOI padoTte

1. BeraucinuTh ciieyroniue mpeaessl.

| sin5x l
T x50sin10x 2
-3.
2 1im S5 3]
% COSX
2
3. lim 28 F}
x—=0 X 2
4. Tim P¥ [1.]
x—1 x_l
5. lim 0% (0]
X—>+0 X
2 [0.]
x—+0 o
7. lim x" Inx (n>0) [0.]
8 hm( ! - 26 ] {l}
=3\ x-3 x°-9 6
[0.]
9 llm(l— I J
=3\ x  SInXx
10. 1im 8~ [1.]
x—0 X
11, lim S03% [—31
X7 tg SX 5
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12.

13.

14.

15.

16.

17. lim

18.

19.

20.

.ox—1
lim .
x—1 xn — 1

. In cos ax
lim ———

x>0 In cos bx

tg x—1

lim = .
7 sindx
4

X

x -
e —e

lim—
=0 SN x

e —1

lim — .
x>0 s x
1—cos ax

=01 —cos bx

Cox" =1
lim .
x—1 x” _1

. Xx-—sin x
lim——=

x—0 X

21. lim

22.

23.

24.

25.

2. BoIYMCIUTD ClIENYyIOINE TPEIEIbI.

x—0 X

. Xx—arctg x
llm—3g.

x—0 X

. e —e " =2x
lim—.
>0 x—sinx

. g x—x
llmg—'.
=0 x —sIn x

1—4sin217r X

lim

x—>1 l_xz

. tg x—1+cos 3x

. lim
x—>0 ex _e7X
3
) b9
Slnx—x+z
lim 5
x—0 X
. l—cosx
. 11m—2
x—0 Sx
. arctg 2x
. llm¢

x>0 aresin Sx

lim ln!x2 -3 ’

2 x2 _3x+2
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4 .
l——sin" -7 x
6. lim—3 3
x—>1 l_x
7. lim —;m —HarypanbHOe YuciIo u a > 0
x—+® o
8. lim
e In (14 x)
z
9. lim—*—.
x>0 ‘ X
C -
£
10. 1im 82%,
o7 tg 3x
11. lim ln(e —¢ )
x—a+0 ln (x a)
2. lim In (sm ax).
040 [n (sin bx)
13. llr% X ctg 2x.
14. lim (1-x) tg =,
x—>1 2
1
15. lim (ax —le (a>0).
1 1
16. lim nz[ax +a”* —2} (a>0).
17. 11m S
2 ctgx 2cosx)
18. lim (zg x —sec x).
Ly
19. lim( L _ 5 > ]
=3 (x-3 x"-x-6
20. lim 1 x
»i{Inx x-1
21. lim (sinx)®”
x—);
1
22. lirr(l) (cosx)xz.
, L
23, lim[sm xj" .
x>0 X
24. lim (1-sin x)*"

2
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25 tim (x*+1)c . =

X—> 0

Ilepeyens 3aga4 1718 NOATOTOBKYU K KOHTPOJIbHOM padore

Haiiti mpon3BoaHbIE CIEAYIOMUX (YHKITHIA:

l.y=1-2x". [y'=—6x"]
x+2 [ , 2 ]
2. y= . y = -
x -
3 -
3.y=— . 6x
- y_—
o { (1)
1 2]
4 y=—- [y': — 3
X X
1
5 y=2\/;——+5 ':L-l— 1
X3 3 1 9 ]
6 y=?+y {y =x’ _x_4_
2x+1 2]
7. y= . 2
T [y 5
8.y=x"(2x-1) [y': 6x° —2x.]
9. y=(x* +3)(4x? - 5) |y'=20x* —15x* + 24x|
10. y=(x-5)" (x+3). = (x=5) (x+3)" (9x—13).]
11, y=(x - I Wx. { ,_3x—1_
VT ]
x’ =3 41542 4+ 6 ]
12. y= . X x° +6x
Y 5—x2 {y_ (5-)62)2 ’
13, y=—2Y . 5(5+4x)._
(5—2x) (5_2x)4 |
(3x2 +5) . (3x% +5)*(30x> —54x-10) |
14, y=-"" "1 y'= : _
2x-3 (2x-3) ]
2 .
15. y= . . 30x
(x* +5f {y (s
16. y=~6x" =5. ' dx |
y's ——.
Yl6x* =s) |
17. y=3/(4+3x). {y,: 2]
V4 +3x |
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18. y= >
x> +4
x—2
19. y=
Y x+3
20.y = sin” x.
21.y =sinx’.
22.y=cos? 2.
Y 2
x3
23.y =cos—.
Y 2

24.y = x> cos x.

25,y = sin 2x

cos 3x

Haiitu mpon3BoaHbIe CleAyOmuX QyHKIIHIA:

l.y= (x2 —2)sinx.+2x Cos X

cos x
2.y = —.
1—sinx
sin x — cos x
Joy=-"-——

sin x +cos x
4.y = tg4(x2 +1).
S.y= (tgx —ctgx)2 .
6.y=x—tgx.

t
7.y:ﬂ.

Jx
8.y=%1+cos’ x .

9. y=In’x.

In x

10. y= L4200 x - 0%
X

X

X
I1. y=Intg—.
y g2

. 5 _
y'= .
{ 2(x+3)\/x2+x—6

[y'=3sin’x cosx.]

[y'= X (2cosx - X sinx).]

1

y:

{ SCOSX—COSS)C:|
2c¢os?3x

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

-2 |
{y (sinx + cosx)’ ._

8 tg3(x2 +1)_
r= cos?(x2 +1) ]

{ . l6cos2x i
4 sin’® 2x |
['=—1g” x]

. 4x —sin2x
4x\/; cos’x

sin 2x

y'=- .
44\1(1+ cos’ x)3 |

. 2lnx |
p'=

x
{ , 2 Inx 2
y'==+ -
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12. y=1Inx". L2
x -
13. yz(x—l)ex. [y':xex.]
x 2 x ]

14. y=()c2 —4x+8)e2 {y':%ez
e’ —e”’ e e ]

15, y=5"¢ _e te”
Yy 5 {y 5 .
16. y=e*"". [ e l+1nx)]
17. y = x*2%, v :(2x+x In2)2"
18, y=e". R
2Vx |
19.y =g’ 2x cos” 2x. [y':2tg22x (3—Zsin2 2x)]
20.y=1In (e “"+xe ). yiee x|
1+x |

3 2 T

21 y=tn = pro 2
X -1 x’ —9)(x’ -1 |

22. y=1-arctg x. [ w2
i C1+x? '_
23. y:%\/l—x2 +%arcsin X. '= I—XZ.J

I, 1+x 1 i 1

24, y=—1In— 1 ~aretg x. = .
y=gn —+arcg x _y 1—x4}
25. y=Insin 22 R

x+1 (x+1)2 il

IIpoBepka BbINOJHEHUS] KOHTPOJIbHOM padore. KoHTponbHas paboTa MpOBOIUTCS C
HCJIIBKO KOHTPOJIA YCBOCHHBIX YMGHI/If/'I ¥ 3HAHUHU U MOCICAYIOMICTO aHAJIN3a TUITNYHBIX oHInOOK U
3aTpyIqHEHHH, 00yJaromuxcs B KOHIIE M3y4eHHUS TeMbl Wiu paszzaena. CorjacHo KajleHIapHO-
TEMaTUYECKOMY IIJIaHY JUCLUIUIMHBI IPEAYCMOTPEHO MIPOBEIEHUE KOHTPOJIBHOM pabOTHI.

3amaHue 1J1s1 KOHTPOJIbHOM PadoThI

Bapuanrt 1
1. HccrnenoBaTh cucteMy ypaBHEHUH Ha COBMECTHMOCTh U ONPEICIICHHOCTh, HE pemias ee.
VYka3zarb riaBHbie (0a3uCHBIC) U CBOOOHBIC IEPEMEHHBIC.
3x1 — Xy + 2x3 + x4 = —9;
—2x1 +x3 — X3 +4x, = —2;
—x1 +x; +9x, = —13;
| —9x; + 4x, — 5x5 + 11x, = 3;
k—15x1 + 6x, — 9x3 + 9x, = 21.
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2. Pemuts cuctem ypaBHeHHH MeToznoM ['aycca. Ykazarh o01iee 1 OHO YaCTHOE PEIICHUS.

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

3. PemuTs cuctemy ¢ momoiisio 06paTHON MaTpulbl U 1o Gopmyina Kpamepa.

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

4. PemmTbh OJHOPOJHYIO CHUCTEMY YypaBHEHMI. VYKa3arb oO0liee pelieHue WU
(yHIaMEHTAJIbHYIO CUCTEMY PELIEHUH.

X1 + 5x,—3x3—2x, = 0;
—2x4 +x3 +4x, = 0;
X1 — 3%y, +3x3 +2x4 = 0;
—5x; — x5 + 6x3 — 2x4 = 0.

5. Ha OwuccekTpuce MepBOro KoopawHaTHOTO yrima jexar Touku A(3;3) uB(x;y) ,

paccTosiHue MEeXly KOTOpbIMH paBHO V 2. HaiiTu koopauHaThl TOUKHU B.

6. Haiitu ypaBHeHue mpsiMOM, MPOXOJAIICH depe3 TOUKY MepeceueHus: MpsIMBbIX2X — Y —
1=0u3x —y+4 = 0 napamnensHo npsimont 4x + 2y — 13 = 0.

7. Haiitu yron mexnay Boicotoil AD u Mmeauanoit AE'B TpEyroJbHUKE C BEPIIMHAM B TOUKAX
A(1;3),B(4;,-1),C(—1;1).

8. HaliTu kaHOHMYECKOE ypaBHEHUE AJUINIICA , ECIIH

a) PaccrosHne Mexny koHnamu OONBIIOW W MaJlo OCH paBHO 5, a cymMma JUIMH
roJryocen paBHa 7,

06) Paccrosinus ot ero pokyca 10 KOHIIOB OOIBIION OCH paBHBI 2 U 14.

9. Uepes dokyc napadonsl y? = —xmposeneHa npsaMas moa yraom135° k ocu Ox. Haiitu
JUIMHY 00pa30BaBILIENCS XOPAbI.

Bapmuanr 2
1. WccnenoBarh cucTeMy ypaBHEHHI Ha COBMECTHOCTh M OIPEACIIEHHOCTh, HE pelas ee.
VYka3zarp riaBHble (0a3uCHBIC) U CBOOOHBI IEPEMEHHBIE.
( 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 cucteMm ypaBHeHHH MeTonoM ['aycca. Ykazarh 001ee 1 OHO YaCTHOE PEIICHUS.

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

3. PewmmuTh cucteMy c nomolup0 00paTHON MaTpulbl U 1o Gpopmyna Kpamepa.

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

4. PemmTb OJHOPOJHYIO CHUCTEMY YypaBHEHMH. VYKa3arb oOliee pelieHue WU
(byHAaMEHTAIbHYIO CUCTEMY PEILIECHHH.

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

5. Jau Ttpeyronsauk ABC ¢ Bepmunamu A(1;5),B(4;1),€(13;10). Haiitu TOUKy
nepecedeHust ONCCeKTPUCH BHYTpEHHETo yriia A co ctopoHoil BC.

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

7. Janbt MocJieI0BaTeIbHbIE BEPIINHBI napajiesorpamma
ABCD : A(—2;5),B(2;7),C(—4;—3). HaiiTu KoOpAMHATHI Y€TBEPTON BeplIMHbI D ¥ Hamucarh
ypaBHeHue quaroHanu BD.

8. Haiitm ypaBHeHME INIpsAMOI, cojepiKamieli auameTp OKpyxkHocTux? + y? — 6x + 4y +
8 = 0, nepneHauKkynapHbli npsimoi x — 3y + 2 = 0.

9. Haiitu ypaBHeHue runepOoibl, 3Hasl, 4TO €€ SKCIEHTPUCUTET & = 2, POKYChI TUIEPOOITBI
2
X
CBOMAAIOT ¢ (POKYCOM DILTUIICA i y? =1.

Bapuant 3
1. HccnenoBaTh cucTeMy ypaBHEHHMH Ha COBMECTHOCTh M ONPEIECIICHHOCTb, HE pelas ee.
VYka3zarp riaBHble (0a3uCcHBIC) M CBOOOHBI IEPEMEHHBIE.
( X1+ 2x; —3x3 —2x4 =5;
| —2x4 +x3+x4 =0;
—3xq + 2x5 + 4x3 + 3x, = —11;
31 =X, +2x3+ x4 =17;
13x; — 7x3 — 9x, = 35.

2. Pemuth cucteMm ypaBHeHHH MeTon0M ['aycca. Ykazarh 001iee 1 OHO YaCTHOE PEIICHUS.

—3x1 + 2x,+5x3—2x, = —1;

—4x, + 13x3 + x4, = —10;

—2x, + 3x, — 3x3 — 4x, = 6;

2x, — 4x, + 3x3 + 5x, = —8.
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3. Pemmts cucremMy ¢ MOMOIIBIO 0OpaTHOM MaTpuLbl U o popmyna Kpamepa.

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

4. Pemmth OJHOPOJHYIO CHUCTEMY YypaBHEHHMIl. VYkaszarb o0Iliee perieHue |
byHIaMEHTAIbHYIO CUCTEMY PELICHUH.

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

5. HaiiTu koopAuHATBHI LIEHTpa W pPaguyc OKPYKHOCTH, MPOXOAAIICH uepe3 TOUKY
A(—10; 4) u xacatomieiics ocu Ox B Touke B(—6;0).

6. Hanmcare ypaBHeHHE mpsiMoid, poxoasmeii yepe3 Touky (—2;1) Ha paccrosHuu 1 oT
Hayvaja KOOpAMUHAT.

7. Ilpu xakux 3HaueHusax A u Cnpsamasdx + 3y + C = O:

a) mapaenbHa npsmoit 3x —y + 8 = 0;

0) mneprneHAMKYIIpHA MPsIMOK y = 5X;

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

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

8. HaiiTu miomaap 4eThlpexyroibHHUKa, ABE BEPIIUHBI KOTOPOTO JiexkaT B (hoKycax 3JuIMIca
5x% + 9y2 — 180 + 0, a aBe Apyrue coBNagaroT C KOHIIAMH €ro MaJIOW OCH.

9. Haiitu muHy auaMeTpa sJuIdnca (XOpabl, IPOXOJsIleil depe3 LeHTp syummnca) 9x? +
27y? = 255, nepneHuKyIIpHOrO K acCHUMIITOTe THnepOonsl x2 — y? = 4, npoxopdieil uepes
HEPBYIO U TPETHIO YETBEPTH.

Bapmuanr 4
1. HccnenoBare cucteMy ypaBHEHHI Ha COBMECTHOCTh U ONPEACICHHOCTh, HE pelas ee.
VYka3zarb riaBHbIe (0a3uCHBIC) M CBOOOIHBI 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. Pemuth cuctem ypaBHeHHH MeTosoM ['aycca. Ykazarh 001ee 1 OAHO YaCTHOE PEIICHUS.

X1 — 2Xp+2x3—4x, = —2;
—5x; + 8xy, — 4x3 + 12x, = —4;
4x1 — 7x5 + 5x3 — 12x4 = —1;
—2x1 + 3x; — x3 + 4x4 = 3.
3. PemuTs cuctemy ¢ momoiis0 0opaTHON MaTpullbl U 1o Gopmyina Kpamepa.
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3x1 + x, —x3 = 10;
—3x, +3x, +92 =8§;
5x; + 2x, + 8x3 = —1.
4. Pemmth OJHOPOJHYIO CHUCTEMY YypaBHEHHIl. VYka3zarb o0Illee perieHue |
byHIaMEHTAIbHYIO CUCTEMY PELICHUH.

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

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

5. Ilnomaas Tpeyronsuuka ABC ¢ Bepmmmnamu A(—2; 1), B(2;2),C(4;y) pasna 15. Haiitu
OopAuHAaTy BepluHs C.

6. Uepes Touky mnepeceueHus npsameix2x —y = 0u x + 3y — 1 = OnpoBeneHa npsamas,
NepIeHANKYIIsIpHas psamoit y = 3 — x. Halitu ee ypaBHeHUE.

7. Haubt nBe cmexubie Bepiintbl A(—2;4), B(2;2) napamnenorpamma ABCD u Touka
M(1; —1)nmepeceuenuss ero  aumaroHaneit. Haiith  ypaBHenuss  cropon  BC u CDwu
napasuieJorpaMMma.

8. OkpyxHOCTh mpoxoaut depe3 Touku M, (1;5) u M,(5; 3), a HeHTp ee ISKHUT HA TPSMOI
% + % = 1. Haiitu ypaBHEHUE OKPYKHOCTH.

y2

— =
B (hoKycax, a (pOKyChl — B BEpIIMHAX JAAHHOTO 3JUTUIICA.

2
X )
9. Jlan smuric =t 1 . Haiitu ypaBHeHue runepOoiibl, BEpUIMHBI KOTOPOTO HAXOASTCS

CBoaHas Tadauna no npuMeHsieMbiM (pOpMaM M METOAM TEKYIIEro KOHTPOJS U OLlEeHKH
pe3yabTaToB 00y4eHHust

Pe3yabTarsl 00yyeHus
(oCBOCHHBbIEC YMEHUS1, YCBOCHHbIE
3HAHUA)

@DopMBbI U METOJbI KOHTPOJISI M OLIEHKH
pe3yJbTaToB 00yYeHus

OcBoeHHBIC yMEHHS:

pacmo3HaBaTh 3agady u/wiu npobiemy B | Omenka MPaBUJIBHOCTH BBITIOJTHEHUS

npoecCHOHANTFHOM ~ W/MJIM  COLIMAJIbHOM | CAMOCTOSITENIBHON pabOThI

KOHTEKCTE; Pemrenue 3amau Bo Bpemsi 3aHATUS
Kontponbnas pabota

aHAIM3UPOBATh 3a1ady u/wiu npobiemy u | OueHka MPaBHJIBHOCTH BBITIOJTHEHUS

BBIICNIATH €€ COCTABHbBIC YaCTH; CaMOCTOSITeIbHOU paboThI

Pemenue 3aa4 Bo Bpems 3aHTUSA
KoHnTposabHas pabora

OIIpeNIeNIATh ATaIlbl PELICHUS 3aJauu; Onenka IPaBUIbHOCTH BBINOJIHEHUS
CaMOCTOSITENIbHOM pabOThI

Pemenue 3aa4 Bo Bpems 3aHTHSA
KonTposabHas pabora

BBIABIIATH u 3pPeKTUBHO uckatb | Onenka [IPaBUIBLHOCTH BBIITOJIHEHUS
UHPOPMALIHIO, HEOOXOIUMYIO U PEIICHUS | CAaMOCTOATENbHOM paboThI
3a7laudl /UK IPOoOJIeMBl; Pemenue 3a1a4 BO BpeMs 3aHATHUS

KoHnTposabHas pabora
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COCTAaBUThb IUIAH JCHCTBHs; onpenenuts | OneHka IIPABUJIBHOCTH BBITIOJIHEHUS
HEOOXOAUMBIE PECYPCHI; CaMOCTOSITENILHOM paOOThI
Pemienue 3ana4 Bo Bpems 3aHATUSA
KonTposabHas pabora
BJIAJCTh aKTyaJbHBIMH MeTogaMH paboThl B | OueHka IIPABUJIBHOCTH BBITIOJIHEHUS
npodeccCnOHaIBLHON B CMEXHBIX cepax; CaMOCTOSITENILHOM pabOThI
Pemenne 3ana4 Bo Bpems 3aHATUSA
KonTposabHas pabora
pean30BaTh COCTABJICHHBIN IJIaH; Onenka IPABUJIBHOCTH BBITIOJIHEHUS
CaMOCTOSITENIbHOM paObOThI
Penienne 3ana4 Bo Bpems 3aHATUSA
KoHnTposabHas pabora
OLICHMBATh PE3yIbTAT M MOCIEACTBHS cBOMX | OLeHKa IPABUJIBHOCTH BBITIOJIHEHUS
NeicTBUH (CaMOCTOATENBHO WIN C IIOMOILBIO | CAMOCTOATEIbHOW paboThI
HACTaBHUKA) Penienne 3ana4 Bo Bpems 3aHATUSA
KoHnTposabHas pabora
OIIpEeCIATh 3aJa4n IS noucka | Ounenka IPABHJIBHOCTH BBITIOJIHEHUS
UHPOpPMALIUK;  ONPEACTATh HEOOXOIUMBIE | CAMOCTOATENBHON paboThI
UCTOYHUKM  uH(pOpMalMK; IUJIAHUPOBaTh | Pemenue 3agay Bo BpeMs 3aHATUS
IPOIIECC TIOUCKA; KonTpoabnas padbora
CTPYKTYypUPOBAaTh nonydaemyto | Onenka IPAaBUJIBHOCTH BBITIOJTHEHUS
UH(OPMALHUIO; CaMOCTOSTENILHON PabOTHI
Pemenue 3a1auy Bo Bpems 3aHATUSA
KontponbHas pabora
BBIIEIATh Haubosee 3HauuMoe B nepeuHe | OueHka IPAaBUJIBHOCTH BBITIOJTHEHUS

uH(pOpMallMK; OLEHUBaTh MPAKTHYECKYIO
3HAYUMOCTb pe3ynbTaToOB MOMCKA;
0QOpMIIATH Pe3yabTaThl TOUCKA.

CaMOCTOSITENIbHOM pabOThI
Pemrenue 3amau Bo Bpemsi 3aHATUS
KonTponbnas pabota

YcBoOeHHBIE 3HAHUA:

aKTyaJIbHBIH npodeccuoHaIbHBIN u
COIIMANBHBIM ~ KOHTEKCT, B  KOTOPOM
MPUXOAUTCS pabOTaTh U )KUTh

Kontponbnas pabota
VY CcTHBIN 0npoC BO BpeMs 3aHATUS

OCHOBHbIE = HCTOYHHUKH HH(pOpMaLMU U
pecypchl Uil pelieHus 3a1a4 U mpoOsieM B
npohecCHOHATBHOM ~ W/MIM  COLIMaJIbHOM
KOHTEKCTE

Kontponbnas pabota
VY CTHBIN 0npoC BO BpeMs 3aHATUS

aJITOPUTMBI BBIITOJTHEHHUS pabor B
po(heCCHOHATLHOM U CMEXHBIX 00JIACTSIX

KoHTposbHas pabota
VYCTHBIN OMpPOC M BBINOJIHEHUE MPAKTUYECKHUX
3aJlaHU BO BpeMsl 3aHSATUS

MeTOoAbl PaboThl B NPO(ECCHOHATBHON |
CMEXHBIX chepax

KonTpoabnas padbora
YCTHBIN ONPOC M BBINOJHEHUE MPAKTUYECKHX
3a1aHUI BO BPEMsI 3aHATHUS

CTPYKTYpY ILJIaHa JIJIs pelIeHus 3a1a4

KoHnTtposbHas pabota
VYCTHBIN ONpPOC M BBINOJIHEHUE MPAKTUYECKHUX
3alaHU BO BpeMsl 3aHSATUS

NOPSIOK  OLICHKH PpEe3yJbTaTOB pELICHUs
3a7ia4 Mpo(ecCUOHANBHOMN NesTeIbHOCTH

KonTposabnas pabora
VYCTHBIN ONPOC M BBINOJHEHUE MPAKTUYECKHX
3aIaHNUI BO BPEMsI 3aHATHUS
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HOMEHKJIATypBI uHpopmanmonubix | KontponsHas padora

MCTOYHHKOB, MIPUMEHSEMBIX B | YCTHBIN ONpPOC M BBINOJTHEHUE MPAKTUYECKUX
npodeccuoHaNbHOM e TeIbHOCTH; 3aJJaHUI BO BpeMsl 3aHATHUS
MPUEMBI CTPYKTYpPUPOBaHUs HH(GOPMAIINU; KonTponbnas pabota

VYCTHBIN ONMPOC M BBINOJIHEHUE MPAKTUYECKHUX
3aJlaHU BO BpeMsl 3aHSATUS

dopmar odopmienus pesynbpraToB mnoucka | KontponsHas pabota
UHpOpMaLUK. VYCTHBII OoNpoc U BBINOJHEHHE NMPAKTHUYECKUX
3a1aHNUI BO BPEMsI 3aHATHUS

3.2 ®opMa NpOMe:KYTOYHOM aTTeCTALMHA

[TpoMexyTouHass aTTecTalds MO JUCIHUIUIMHE SJIEMEHTHI BBICHICH MaTeMaTHUKA —
oK3amen, crieni(GUKAIHSI KOTOPOTO COACPKUTCS B 1anHOM Komiuiekte ®OC.

Obyuarowuecs O0onyckarwomces K coade dK3aMeHa NpU BblNOJHEHUU 6CeX BUO08
CamMoOCmosmenbHou pabomol, NPAKMUYECKUX U KOHMPOJbHLIX pabom, npedyCMOMmMpeHHbIX
pabouetl npoepamMmon U KaleHOapHO-memMamudeckum niaHoM OUCYUNTUHDL.

IlepedyeHb BONMPOCOB K IK3aMeHY

. Onepanuu HaJ MaTpHUIIAMH.
. Crienuguueckue cBoiicTBa onepanuii HaJl MATpULIAMHU.
. TpaucnioptupoBanue matpuil. CBOHCTBa Omepanyuy TPaHCTIOPTUPOBAHHUSL.
. Onpenenutenu. CBOMCTBaA oNpeenuTeNnei.
. Teopema Jlamnaca.
. Heo6xoanMoe u 1ocTaToyHOE YCIIOBHE CYLIECTBOBAHHS 0OpaTHOI MaTpHUILBL.
. AnropuT™ noctTpoeHus: 00paTHON MaTpPHUIIBI.

8. EnHCTBEHHOCTh OOpAaTHOM MAaTPHILIBI.

10. Panr maTpuus!.

11. Teopema Kponekepa-Kanesnmnu.

12. Meton l"aycca.

13. Mogens JleonTheBa.

14. YucnoBast ¢yHkms umciaoBoro aprymenta. llpumepsl. I'paduk ¢ynkumu. ['padpux
o0paTHO# (YHKIIUH.

15. Cioco6sl 3aganus GyHKUUN. ApudMeTHndecKre onepanny HaJl GyHKIUIME.

16. OrpaHn4eHHble U HeorpaHUYeHHbIe (QyHKIMU. ['eomeTpuueckoe UCTOIKOBaHUE. I'paHn
¢ynkuuu. [Ipumeps.

17. Mounotonnsle QyHKuuu. KycouHo-MOHOTOHHBIE (yHKIMH. ['eomeTpuyeckoe
ucrosikoBanue. Ilpumepsr.

18. UerHsble 1 HeueTHble GyHKIMU. Teopemsl 0 HUX. [Ipumepsi.

19. llepuoanyeckue ¢pynkmuu. Teopemsl. [Ipumepsi.

20. DneMeHTapHbIE QYHKIIUH, UX KJIACCU(UKAITHUA.

21. Ompenenenune mpenena ¢Gynkuuu mo Komm. ['eomerpuueckuii cmbicn. Teopema o
€IMHCTBEHHOCTH Npezea.

22. Ompenenenue mpenena (GyHKuuu no ['eifHe, ero HSKBHUBAJICHTHOCTh OINPEACICHUIO
npenena no Komu.

23. JlokanpHbIE CBOMCTBA (DYHKIIHIA, MIMEIOIIUX KOHEYHBIN Tpeed.

24. beckoHeuHO Majbie GyHKIIUU. TeopeMbl 0 0.M. (.

25. beckoneuno Oomnpimme pyHkuu (0.0.¢.). Csa3p mexay 6.6.¢. u 6.M.¢. CBA3b MEKITY
6.0.¢. 1 HeorpaHUYEHHBIMH (YHKITUSIMH.

26. CpaBuenue O.m.p. Kpurepuii oskBuBasenTHocTH 0.M.p. Teopema o 3amene
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AKBUBaJIEHTHBIX 0.M.¢. TeopeMa 00 3KBUBaJIEHTHOCTH CYMMBI 0.M. (.

27. TlepBbIit 3amevaTeIbHBIN peed.

28. Yactuunsle npeaensl ¢(yHkuuu. OQHOCTOpOHHME mpenenbl. Teopema O 4YaCTUUHBIX
IpelieNnax v €€ CIeICTBU.

29. Teopema o mpenesne MOHOTOHHOM (QyHkuuu. Teopema Beiiepmrpacca 0 cXOAMMOCTH
II0CIIEI0BATENBHOCTH.

30. Bropoii 3ameuaTenbHblil npeaen. CiencTBusl.

31. O6patHas ¢pyHkuus. Teopema o CyIecTBOBaHUU HENIPEPHIBHON 00paTHON (QyHKIMH.

32. CrenenHas ¢yHKUMS ¢ HATYpaJbHBIM Noka3areneM. CpoiicTBa. CreneHHass GyHKIUS C
LIeJIBIM OTPHLATEIbHBIM MTOKa3areaeM. CBONCTBA.

33. INoka3zaTtenbHast QyHKIUSA HA MHOXECTBE ICHCTBUTEIBHBIX uncen. CBoicTBa.

34. Jlorapudgmuueckas pyHKIUS U ee CBOICTBA.

35. Crenennast QyHKIHS ¢ ACHCTBUTEIBHBIM MOKa3zarenem. CBOWCTBA.

36. Tpuronomerpudieckue GyHKIUN ) =sinx u y =cosx. CBoiicTBa.

37. Tpuronomerpuyeckne GyHKIMH y = tg x U y = ctg x . CBOHCTBA.
38. O6paTHbBIC TPUTOHOMETPHUYECKUE PYHKIMK ) = arcsinx u y = arccosx. CBoiicTBa.
39. O6parHble TpUTOHOMETPUYECKUE PYHKIMH ) = arctg x U y = arcctg x . CBOWUCTBA.

40. Tlomsarue muddepenuupyemoctn ¢yaknun. IlpomsBomnas wu auddepenunan.
['eoMeTpuyecknii 1 MEXaHWYECKAU CMBICI MPOU3BOAHOM. TeopeMbl O MPOU3BOAHON CYMMBEI,
IIPOU3BENEHUS U YaCTHOTO.

41. TlpousBomnas u nuddepennuan oOpaTHOW W CIOKHOW (QyHKIUNA. VHBapHaHTHOCTH
¢dopmsl mepBoro auddepennnana.

42. IlapameTpuuecky 3ajaHHbIe KpUBbIe U QYHKIUHU, UX AU dEepeHIHPOBAHUE.

43. IlponsBoansle u nuddepeHIanbl BHICIIMX TOPSIKOB.

44. Bo3pacranue (yobiBaHue) PYHKITUU B TOUKE. JIOKAIbHBIN IKCTPEMYM.

45. HeoOxoammoe yClIOBHE JOKAJIBHOTO 3KCTpeMyMa JuddepeHIIpyeMoil B JaHHOW TOYKe
byHKIIHH.

46. Teopema Ponns. Teopema Jlarpanxka. Cienctsust U3 Teopemsl Jlarpanxka (IOCTOSHCTBO
GbyHKIIMM, UMEIONIe Ha WHTEpBajie PaBHYIO HYIIO MPOU3BOJHYIO, YCIOBHS MOHOTOHHOCTH
(YHKIIMM Ha WHTEpBaje, OTCYTCTBHE pa3phIBOB IIEPBOIO pOJia U YCTPAHUMBIX pa3pbIBOB Yy
MIPOU3BOHOMN ).

47. O6o6menHas hopMyIia KOHEYHBIX MpupamieHuii (Teopema Komn).

48. PackpsiTue HeolpeneaeHHocTel (mpasuna Jlonurans).

49. IlpuzHaku MOHOTOHHOCTH (QyHKIMHU. OTbICKaHME CTallMOHAapHBIX ToueK. IlepBoe
JIOCTaTOYHOE YCJIOBHE dKCTpeMyMa. BTopoe nocTtaTouHoe yclnoBHE IKCTpEMyMa.

50. Bemyknocts rpaduka pynkuuu. Touku mepermba. HeoOxommmoe ycioBue meperuoda.
[TepBoe nocraTouHoe ycioBue neperunda. Bropoe nocrarounoe ycioBue neperuoa.

51. Acumnrorsl Tpaduka ¢ynkuuu. Iloctpoenne rtpaduka ¢yHkuuu. OTbICKaHHE
MaKCHMaJIbHOTO U MUHUMAJILHOTO 3HAa4eHUH (QYHKLNHU, ONIpe/IeTICHHON CeTMEHTE.

52. llonstue nepBooOpazHor pyHkuuu. Heompenenenusiii naTEerpan. OCHOBHBIE CBOWCTBA
HEOTpeIeIEHHOT0 UHTEerpaa.

53. UnTerpupoBanrue METOAOM 3aMEHOM MEPEeMEHHOM.

54. aTerpupoBaHue Mo 4acTsM.

55. ®opmyna Heiotona — JleitOuuna.

56. uterpupoBaHue 10 YacTsIM U 3aMeHa IepeMEHHON B ONpeeIeHHOM UHTEerpase.

IlepedyeHb 3aaHNil K IK3aMeHY

1. Berunciure Matpuy D= A-B+2C", rae

3 2 1 =2 0 1
A= , B= , C= ;
1 1 -1 3 1 0
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2. Berunciute Matpuiy D= A-B+2C", rae
13

1-25 4 1
A= , B={02|, C= .
2 01 30
10
3. Beraucnute marpunty D = A-B +2C", rme

1 2 -2 1 0 1
A= . B=| 3 -1|, C=
3 4 5 5 10

4. Beraucnute matpunty D = A-B+2C " rne

21
211 1 0
A: , B: 03 , C= .
-1 0 2 2 -1
10
5. BBIYACIUTH ONPEAECTUTEID
3 -1 1 2
1 0 -3 1
2 =2 1 1
1 0 2 3

6.BbruncnuTh onpenenuTens

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

7. BBIYACIUTH ONPEAECTUTEID
-2 1 2

1

1 0 1
2 =2 1 1
1 23

8. BBIUMCINUTD OIPEECIIUTEND
11 3-21

02-1 32
00-1 31
00 0 12
00 0 O3

9. Pemuthb cucreMy JTMHEMHBIX anredpanueckux ypaBHeHU Meronom Kpamepa;
2x, +4x, —x; =5
—X, +2x, +4x, =5

Sx,+x,—x;=5
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10. Pemnth cucteMy TMHENHHBIX anredpandeckux ypaBHeHui metogom ["aycca

2x, +4x, —x; =5
—X, +2x, +4x, =5

Sx,+x,—x;=5

11. Pemnth cuctemMy JIMHEHHBIX anredpandeckux ypaBHEHUN

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

x, —3x;=4

—3x,+2x,—x, =4

12. Peminth cucTeMy JIMHEHHBIX anredpandeckux ypaBHEHUN
MeroaoM ["aycca

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

13. Haiit o6patHyro Matpuiy A~ x matpune A
A= (2 3)
5 7

14. Haiitu o6patHyio Matpuiy A~ x matpune A
A= (6 2)
1 3
15. Haiitu o6paThyto matpuiy A~1 x marpune A
A= (—2 5)
4 3
16. Haiftu mutomans (urypsl, orpaHU4eHHON 3aJaHHBIMU JuHUAMH: .17.B mpoctpancTBe
3agansl Touku C(1;2;3)C(1;2;3) u D(3;4;5).D(3;4;5). Haiitu ayiuny BekTopa —CD
sin5x

18.Boruucnute npeaen lim — .
>0 5in 10x

3x+2y—z=4
19. Pemnte cuctemy ypaBHenuii merogom Kpamepa 2x —y + 5z = 23
x+7y—2z=5
3x+2y—-5z=-1
20. Pemnte meronmom ["aycca cucremy ypaBHenuit § 2x —y + 3z = 13
xX+2y—z=9

x° =9

-1

21. Haiinute mpou3BoaHy0 QPyHKIIMK ) = In

22. IlpuBecTy K KAHOHUYECKOMY BHY YpaBHEHHE KPUBOU 2 MOpsIKa, HAUTH BCE €€ apaMeTphl,

MOCTPOUTH KpUBYI0.  9x2—4y2—90x—8y+185=0.

23.J1ana kpuBas. [IpuBectu k kKaHOHU4YEeCKOMY BUAY. [10CTpOUTE M ONpenenuTh BUJL KPUBOM.

6x2+25-\xy+2y2=21.
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24 BpIsICHUTH BUJI KpUBOII 110 00IIEMY ypaBHEHHIO, HATH €€ apaMeTphl U MOJI0XKEHHUE B
cucreme koopauHat. CenaTb pUCyHOK. 3x2—6y2—12x—108y—492=0.

25. BeIsicHUTE, KaKi€ U3 JaHHBIX YPaBHEHUM SBIISAIOTCS YpaBHEHUSIMH OKPYKHOCTH, HailauTe
LIEHTP OKPYKHOCTH U €€ PAZUYC: . (x =1+ (v +2)° =25

x*—2x+y*+4y—20=0

26. BoisicHUTE, KaKue U3 JJaHHbIX YPaBHEHHH ABISIOTCS YPABHEHUSIMH OKPY/KHOCTH, HAMIUTE
i i
LICHTp OKPYXKHOCTH U ee pauyc: X + ¥ T8x—4y+40=0,,,

x°+y*—4x+2y+1=0

277 .BbIsiICHUTE, KAKUE U3 TaHHBIX YPaBHEHUH SBJISIIOTCS YPaBHEHUSAMH OKPY>KHOCTH, HallIUTE
LEHTP OKPY>KHOCTH U €€ Panyc:

28.Hanumure ypaBHEHHE OKPY>KHOCTH, TPOXOIAIICH Yepe3 TpH 3aJaHHbIE TOUKU A(2; ':');

B(1:1), €(22),

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

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

1
6vV1i—x

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

. X
32. Berumcnuth obnacts onpeneienus f (x) = arcsin >

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

1
In(x+3)°

34. Borurcnuth obnacts onpenenenus f(x) =

35. Beraucnuthb o6nacts onpeaetenus f(x) = vx — 7 + V10 — x.

36.Haiitn nmpon3BogHkle GyHKIMH y = 5x° —3x +2

37.Haitu npou3BoaHbIE QyHKIUH Y = — "
x -_—

38.Haiitu mpou3BoHbIE GYHKIHIA y = e

39.Haiitu npousBoaHble QYHKIUNH y=+/2 —3x
40.Haiiti npon3BoaHbIe PYHKIMHA, UCIIONB3YS TeOpeMbl AU PepeHIHPOBAHUS

y=x"-1n3x
41.Haiitu mpousBogHbIe (PYHKINI, HCTIOIB3Ys TEOPEMBI TU(PepeHIIMPOBAHNUS
_ 3x
2l

42 Beraucnute y =cos3x + 2sin’ x.

43. Beraucnure  y =5 +log, x

44.Haiitu TpeThio npousBoanyto Gpynkuuii (y" —?) a) y=sin2x
45. Haiitu TpeTbio npoussoauyio pynkmii (" —?) y=cos3x

60



d.
46. Bpluncnure nHTErpa J.2—x3
X

47. BbIYMCIUTE HHTETPAT F\l x”dx

d.
48. Beruuciaure HHTETrpai S—f
49. Beruuciaure HHTETrpai I 37 gy

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

dx
51. HaiiTi HHTErpaIbl METOOM 3aMEHBI IIEPEMEHHOM j2 |
x —

52. HaifTu unTerpaibl METOIOM 3aMEHbBI IEPEMEHHON je’3 3 dx
53. Haiitu uHTErpaibl, NCHOJIb3Yysl METOJl UHTETPUPOBAHUS 110 YaCTAM I2xe Sy
54. Haiitu uHTErpaibl, NCMOJIb3Ysl METOJl MHTETPUPOBAHUS 110 YacTIM sz In xdx .

55. HaliTu uHTErpasl, HCIOIb3YSI METOJ MHTETPUPOBAHUS 110 YACTIAM I xe  dx ;

56.B xmacce 25 ydyeHukoB. CKOJIBKUMHU CHOCOOAMU MOKHO M3 HHMX BbIOpaTh 4 ydamiuxcs s
JexypcTBa?

57.CKONBKO BapUAHTOB TPEX3HAYHOTO MU(PPOBOTO KOJIA CYIIIECTBYET?

58.B kouTekcre 2 OykBBI Oenoro 1sera, 2 OyKBBI CHHEro IBeTa W | OykBa >KeNTOro IBeTa.
CKonpKMMHU criocOOamMH MOKHO BbIOpaTh 3 OyKBBI (IIOPSAOK BBIOOpA HE BaXKeH)?

59.CKONBKUMU CITOCOOAMH MOKHO COCTaBUTH OyKeT U3 7 LIBETOB, €CJIM B BallleM PacloOps>KeHUU
15 uBetoB?

60.CKOJIBKUMHU CITOCOOAMH MOXHO COCTABHTh CITHCOK U3 6 GUIBMOB?

4. Cucrema oneHuBanus kKoMiuiekTa ®OC Tekymero KOHTPOJIsl M MPOMeKyTOYHOI
aTTecTaluu

Kaxaplii Bux padoThl OlleHHBAETCH MO NATH 0AJIbHOM HIKAJIE.

«5» (OTIMYHO) — 3a NIYOOKOE M MOJHOE OBJIAZICHHE COJlepKaHUEeM y4eOHOro MaTepuaiia,
B KOTOPOM OO0ydYaromuiicss cBOOOJHO M YBEPEHHO OpPUEHTHPYETCS; 3a YMEHHE NPAaKTHUUECKU
IPUMEHSATh TEOPETUUECKHE 3HAHUS, BHICKA3bIBATh 1 0OOCHOBBIBATH CBOU CyXkAeHUsA. OueHka «5»
(0TIIMYHO) IpeIoaracT rpaMOTHOE M JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopomo) — eciau 0OO0ydarolWiics MOJHO OCBOMJI Yy4eOHBIH MaTepuai, BiaieeT
HAy4YHO-TIOHATUIHBIM ammapaToM, OPHUEHTHPYETCS B M3YYEHHOM MarepHualle, OCO3HaHHO
IPUMEHSET TeOPETUUYECKHE 3HAHUS Ha MPaKTHKE, IPaMOTHO M3JIaraeT OTBET, HO COJAEp)KaHUE U
(dopma oTBEeTa UMEIOT OT/ENIbHbIE HETOUHOCTH.

«3» (YAOBIETBOPUTENBHO) — €CJIM O0yJarouiuiicss 0OHapyXUBaeT 3HAHUE M NOHMMAaHUE
OCHOBHBIX TOJOXEHUH yuyeOHOro MaTepualla, HO M3JaraeT ero HEroJHO, HEelocCleA0BaTeNbHO,
JIOTIYCKaeT HETOYHOCTH B INPUMEHEHMM TEOPETHUYECKMX 3HAHUI INpU OTBETE HAa IPAKTHKO-
OpPHEHTHPOBAHHBIE BOIIPOCHI; HE YMEET 10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXIECHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €cld OOydalolIHMiics HMEEeT pa3pO3HEHHBIE,
OeccuCTeMHBbIE 3HAHUS, ONYyCKAaeT OMIMOKH B ONpeIeNeHUM 0a30BbIX MOHATHUH, HCKa)XaeT UX
CMBICJI; HE MOXKET ITPAKTUYECKH PUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurtepnu oneHnBaHus oTBeTAa 10 YCTHOMY OIIPOCY.

«5» (0TIIMYHO) — 3a INIYOOKOE U MOJHOE OBJAJACHUE COAEpKAHUEM yueOHOro MaTepuana,
B KOTOpPOM oOydarouiuiics CBOOOJHO M YBEPEHHO OpPUEHTHPYETCs; 3a YMEHHE NPaKTUYECKU
IPUMEHATh TEOPETHUECKHUE 3HAHUS, BbBICKA3bIBaThb M OOOCHOBBIBATH CBOM CYXKJIEHUS; 3a
IPaMOTHOE U JIOTHYHOE U3JI0KEHHUE OTBETA.

«4» (xopowo) — eciau OOy4arolMiicsl MOJIHO OCBOMJI Y4eOHBIM Marepuall, BiaaeeT
HAY4YHO-TIOHATUHHBIM aNnaparoM, OPHUEHTHUPYETCS B HM3YYEHHOM MaTepuane, OCO3HaHHO
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IPUMEHSIET TEOPETUUECKUE 3HAHUS HA IPAKTHKE, TPAMOTHO M3JIaraeT OTBET, HO COAEpKAHUE U
(dopma oTBEeTa UMEIOT OT/EIbHbIE HETOUHOCTH.

«3» (YAOBIETBOPUTENIBHO) — €CJIM O0yJarouiuiicss 0OHapyXUBAaeT 3HAHUE M NOHMMAaHUE
OCHOBHBIX TOJOXEHUH yueOHOro MaTepualla, HO M3JaraeT €ro HEroJHO, HEelocCleA0BaTeNbHO,
JIOTYCKaeT HETOYHOCTH B INPUMEHEHMM TEOPETHMYECKMX 3HAHUI INpU OTBETE HAa HPAKTHKO-
OpPHEHTHPOBAHHBIE BOIIPOCHI; HE YMEET 10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXIECHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €cld OOydalolIHMiicss HMEEeT pa3po3HEHHBIE,
OeccuCTeMHbIE 3HaHUS, ONYyCKAaeT OMIMOKH B ONpeleNeHUHM 0a30BbIX MOHATHUH, HCKaXaeT UX
CMBICJI; HE MOXKET ITPAKTUYECKH PUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurtepnu onieHuBaHus ONOPHBIX KOHCIIEKTOB.

«5» (OTIMYHO) — aKKypaTHOCTb BBIIIOJHEHUS, YHUTAEMOCTb TEKCTa, I'PAMOTHOCTh
(TepMuHosIOrHUecKas u opdorpaduueckas), HOTHOE PACKPHITHE TEMbI KOHCIIEKTA.

«4» (xopol10) — TeMa KOHCIEKTa pacKpbITa, OJJHAKO MaTepuall U3J0XKEH HEAOCTaTOYHO
JIOTUYHO; aKKypaTHOCTh BBITOJIHEHUS, YUTaEMOCTh KOHCIIEKTA, IPaMOTHOCTh
(TepmuHONOTMYECKas U opdorpaduueckas).

«3» (yIOBIETBOPUTEIBLHO) — MaTepUal U3JI0XKEH HEJ0CTaTOYHO JIOTHYHO, HEAKKypaTHOE
BBITIOJIHEHHE, YUTAEMOCTh KOHCIIEKTa, TPAMOTHOCTh (TepMUHOJIOTHYECKast 1 opdorpaduueckas),
TeMa KOHCIIEKTa PACKPhITA HE B IIOJHOM Mepe.

«2» (HEyIOBIIETBOPUTEIBHO) — MaTepual M3JO0XKEH HEJOTWYHO, JOMYyLICHBI
TEPMUHOJIOTHUECKHE U opdorpaduueckue ommOKH, HEpa30OopUMBBIM MOYEpK, TeMa KOHCIEKTa
HE pacKphITa.

Kpurepun oneHuBaHus 3aJaHUl MPAKTHYECKUX PadoT.

[TpakTiueckast paboTa OLIEHUBAETCS MAaKCUMAIbHO OLIEHKOM «5» (OTJIMYHO).

Kaxnoe 3aaHue olleHUBaeTCsd MaKCUMAJIbHO OLIEHKOH «5» (OTIMYHO).

ITo pe3ynbTaTraMm OLIEHUBAaHUA BCEX 3aJaHUN OLIEHKA COOTBETCTBYET CPEAHEM.

Kputepuu onieHnBaHus peleHui 3a1ad.

«5» (OTJIINYHO) — COCTaBJIEH NPABUIIBHBIA AJTOPUTM pPELICHUS 3aJaud, B JOTHYECKOM
paccyXJ€HUH, B BBIOOpE HOPMAaTHUBHBIX MCTOUHUKOB M PEIIEHUU HET OUIMOOK, MOIy4€H BEPHBIH
OTBET, 33J]a4a PellIeHa PalllOHAIBHBIM CIIOCOOOM.

«4» (XOpolIO) — COCTaBJIEH NPaBWIbHBIA aJrOPUTM pELICHHs 3aJaud, B JIOTHYECKOM
pacCykXIE€HUHM U PEIIEHUHM HEeT CYIIECTBEHHbIX OHIMOOK; MpaBWIBHO CAENaH BBIOOp
HOPMATHUBHBIX HCTOYHHMKOB; €CTh OOBSCHEHME pEIleHHs, HO 3a/aya pelleHa HepalMOHaIbHbIM
CII0COOOM MIIM JIOTYILEHO HE 0oJiee IBYX HECYILECTBEHHBIX OIIMOOK, ITOJIy4€H BEPHBIN OTBET.

«3» (yIOBIETBOPUTENBHO) — 3aJaHME BBIMOJIHEHO, B JIOTHYECKOM PAaCCYXJIEHHUH HET
CYLIECTBEHHBIX OLIMOOK, HO JOIMYIIEHbI CYIIECTBEHHbIE OIIMOKM B BBIOOpPE HOPMAaTHUBHBIX
HCTOYHHUKOB; 33/1aya pellieHa He MOJTHOCThIO UK B 00IIEeM BUJE.

«2» (HEeyIOBJIETBOPUTEIBHO) — 3a/1a4ya peIIeHa HEMPABUIBHO.

Kpurepun oneHMBaHUsI KOHTPOJIbHOI PadoThI
3aaHue K KOHTPOJIbHOM paboTe COCTOMT U3 JIBYX 3a]1a4, KayKJasi U3 KOTOPBIX OLIEHUBAETCS
MaKCHUMaJIbHO OLEHKOW «5» (orTiamuHo). [lo pe3ynbraram OLIEHMBaHUS pelIeHHs ABYX 3ajad
OLIEHKAa COOTBETCTBYET CPEAHEM.

Kpurtepnu oneHuBaHus 0TBETOB 10 IK3aMEHALMOHHBIM OHJIeTaM.

1. Oruenka "oTauyHo" nmpenamnosaraer:

[TonHble W TOUHBIE OTBETHI Ha 3 BoIpoca SK3aMeHallMoHHoro Owiera CBOOOAHOE BiIaJCHHE
OCHOBHBIMM TEpMUHAMHU M NOHATUAMHU Kypca. [locienoBarenbHOE W JIOTUYHOE H3JI0KEHUE
MaTepuana Kypca. 3aKOHUEHHBIE BbIBOABI UM 0000LIEHHMS 1O TEME BOIPOCOB.
HcyepnpiBatoniyie OTBETHI Ha BOIIPOCHI IIPU CAAYE 3K3aMEHa.

2. Ouenka "xopomo" nmpeamnoaraeT

ITonHble M TOYHBIE OTBETHI Ha 3 BOIpOCA JK3aMEHALlMOHHOrO Ousera ¢ 3HaHUE OCHOBHBIX
TEPMUHOB U MNOHATUI Kypca. IlocnenoBarenbHoe M3JI0KEHHE MaTepuana Kypca. YMeHHe
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bopMyIUpOBaTh HEKOTOPHIE 0000IIEHUS IO TEME BOMPOCOB. JIOCTATOYHO MOJTHBIE OTBETHI HA
BOIIPOCHI IIPH Ccllaye dK3aMeHa.

3. Ouenka "yI0BJIETBOPUTEIBHO" MIPEATIOIIATaCT:

[Tonnbsie M TOYHBIE OTBETHI Ha 2 BOIMpPOCA IK3aMEHAIMOHHOTO Oujera. Y JIOBJIETBOPUTEIHLHOE
3HAaHUE OCHOBHBIX TEPMHUHOB U IMOHATUN Kypca. Y IOBIETBOPUTEIHHOE 3HAHHME U BIIAJICHUE
METOJJaMH U CPEACTBAMH peIIeHMs 3anad. HemocTtaroyHo MmociieoBaTeIbHOE H3JI0KEHUE
MaTepuaia Kypca. YMeHue (OpMYIUPOBATh OTIEIbHBIC BBIBOJIBI M OOOOIICHHUS IO TeMeE
BOIIPOCOB.

4. Ouenka "HeyAOBJIETBOPUTEIBLHO" TIpENIOIaraer:

[TosHbI 1 TOUHBIN OTBET HA 1 BoIlpoca IK3aMEHALMOHHOTO OMIIeTa.
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