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1. IACIIOPT PABOYEH ITPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil NporpaMmbl

PaGouast mporpamma 0011e00pa3oBaTeIbHON Y4eOHOW AUCITUIUIMHBI SIBIISICTCS YaCThIO OCHOBHOM
oOpa3oBaTenbHO# mporpaMMbl B cooTBETCTBUU ¢ PI'OC mns criennaibHOCTH: CIIEHATBLHOCTH
09.02.07 HWupopManMOHHBIE CHUCTEMBI W TpOrpaMMHUpOBaHUE (YKpYHMHEHHas TpyIa
cnenuanbrocTr 09.00.00 MupopmaTHka W BBIYHCIMTENbHAS TEXHHUKA) IS OOYYaromuXCs

3204HOM (hopMBI OOyUEHHUSI.

1.2. MecTo yuyeOHO# TUCUUIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpamMMbl

JlMcuuIuIMHA OTHOCUTCS K MaTEeMaTU4eCKOMY M OOLIEMY €CTECTBEHHOHAYYHOMY IIMKILY.
JlucuuiuiiHa peain3yercs B paMKax 00s3aTe’abHON YacTy.

1.3. Ilmanupyemblie pe3yJbTaThl 0CBOCHUS THCIHUILINHBI:

1.3.1. OcBoeHue conepxaHusi 001e00pa3oBaTEIbLHON YIeOHOW TUCITUTUIMHBI 00eCIIeYrBacT
JOCTHKEHUE 00YUAIONMMUCS CIEAYIOIUX PE3yIbTaTOB:

Kox OK, IIK VYmenus 3Hanus
OK 01 pacmo3HaBaTh  3ajladyy  W/WIM | aKTyaJIbHBINA npo¢eCCuOHATBHBIN u
Bribupatp npobieMy B Ipo(hecCHOHATBHOM | COLMAIBHBIA ~ KOHTEKCT, B  KOTOPOM
CIoco0bI W/WIH COITUAIBHOM KOHTEKCTE; | MPUXOIUTCS paboTaTh U KUTh;
pelleHus 3a/1ad | aHATM3UPOBATh 3a7ady W/WIM | OCHOBHBIE MCTOYHUKH HHPOpMAIUU U
npodecCHoHaNIb | MPOOJIEMY H BBIJICTATH €& pecypchl JUTsl pelieHust 3a1a4 u npobiieM B
HOU COCTaBHBIC YACTH; ONPEACNATH | MPO(EeCcCHOHATBHOM H/WIH COLUAIBHOM
NEeSITeNIbHOCTH, | ATallbl 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;

3aJla4M U/ MU MPOOIIEMBL; CTPYKTYpY IJIaHa JUIsl pelIeHusl 3a/1a4;

COCTaBHTb  IUIAH  JEUCTBHS; | MOPAJOK OLICHKH PEe3yIbTaTOB PEILICHHS

OTpeACTUTh HEOOXOAUMbIE 3a/1a4 MpodeccuoHaIbHOMN 1eATeIbHOCTH

pecypchl; BIaieTh

aKTyaJbHBIMH METO/IaMU

paboThI B

pOoEeCCHOHAIIBHON M CMEXHBIX

cdepax; peaaTn3oBaTh

COCTaBJICHHBIN TJIaH; OLIEHWBATH

pe3yabTaT U MOCIEACTBUS

CBOHUX NEUCTBUHI

(caMoCTOSTENIbHO WJu c

MTOMOMUIBIO

HaCTaBHHKA)
OK 02 ONpPEACITh 3aJa4u JJI MOUCKA | HOMEHKIIATYPhI WH(pOPMaITMOHHBIX
Hcnonp3oBare | uH(pOpMaIyu; OTIPENIETATh | UCTOYHUKOB, MIPUMEHSEMBIX B
COBpPEMEHHbIE HE00XO0IUMBbIE UCTOYHUKHU | MPO(eCcCHOHAIBHON 1eATeNbHOCTH;
cpeacTBa nH(pOpMaLINK; [UTAHUPOBAThH | TIPUEMBI
MOMCKa, nporecc MOKCKA; | CTPYKTYpUPOBaHUS HH(OPMALIUK;
aHaJIM3a U CTPYKTYypUpPOBAaTh dopmar  odopmiieHHS ~ PE3YIHTATOB
MHTEPIIPETAlMK | TIOJTYyYaeMyIo uH(popMalnio; | MoucKa nHGOpMaLuu
UHGOpPMALIMU M | BBLIENATh HanOoJiee 3HAYMMOe

3




nH(pOpMAIMOHH | B MepevHe nHpopmanuu;
bI€ TCXHOJIOTNHU OILICHUBATH MPAKTHYCCKYIO

TUTst 3HAYMMOCTb pe3yIbTaToB
BBIIIOJTHEHHS MIOUCKA; OPOPMIISATH PE3yIbTATHI
3amad MONCKa

npodeccuoHab

HOM.

2. CTPYKTYPA 1 COJEPKAHUE JUCIUIIJIMHDbI

2.1 O0beM IMCHUIIMHBI M BBl Y4e0HOH padoThI

Ounas dhopma 00yueHus

Buo yueonoii pabomut Oovem uacos
O0bem 00pa3zoBaTeIbHOM MPOrpaMMbl 78
PaboTta o0yuyarommxcsi BO B3aUMO/JeHCTBHH C NpenogaBaresiemM 22
B TOM YHUCJIE:
JeKIUH (YPOKH) 10
B (hopMe MPaKTUIECKON MOATOTOBKHU (€CIIU MPETyCMOTPEHO) *
MPAKTUYECKUE 3aHATUS 12
B (hopMe MPaKTUIECKON MOATOTOBKHU (€CIIH MPEyCMOTPEHO) *
nabopaTOpPHBIE 3aHITHS
B (hopMe MPaKTUIECKON MOATOTOBKHU (€CIIH PEyCMOTPEHO) *
CamocrosiTesibHast padoTa odyuarouierocsi (Bcero) (eciu npedycmompena) 46
Koucynwranuu (eciu npedycmompena)
[TpomexyTouHas aTTectanus B popMe dK3ameHa 6




2.2. TemaTn4yeckuii miiad u coaepxxkanue yueoHoi nucuumianabl EH.01 DieMeHThI BhIcIIeil MATEMAaTHKH

OcBauBaeMbIe

Haumenos
aHue pa3/esioB
A TEM

Coneprxanne yueOHOT0o MaTepraia U (OpMbl OpraHU3AIH JACSITSIPHOCTA 00YJarOIUXCsl

O0BeM
4acoB

DJICMCHTBI .
KOMIICTCHII

1

4

Pa3zpen 1

Conep:xaHue y4eOHOr0 MaTepHajia

JIuneiinasa

ManI/II_ILI N OIIPCACIIUTCIIN

anredpa

TemaTuka yueOHbIX 3aHATHH

1.Ilonstue marpuisl. Ilonatue ennanyHON MaTpuLbl. [loHATHE TPaHCTIOHUPOBAHHOM
Matpuilbl. [ToHsITHE KBapaTHOM MAaTPHUIIBI
ITonsTue TpeyroiapHoN MaTpuLbl. Onepanusi CyMMbI, pa3HOCTH, YMHOXKEHHS MATPUL]

[Tonstue onpenenutens. CBOMCTBA ONPEAETUTENS
2.MarpuuHble ypaBHEHHMS. MaTpuyHbli METOX JUIsl PELIEHUS CUCTEMBI JIMHEHHBIX
ypaBHeHui. Meton Kpamepa u ["aycca niig pemieHust CHCTeMbl JIMHEHHBIX YPaBHEHU

IIpakTnyeckasi pabora

A

TpancnonupoBanue Marpulbl. Haxoxx1eHue cyMMbl U IPOU3BEIEHUS MaTPULL
Brruucnenne onpenenurens. Pacuer MuHopa.

Brruuciienue o6paTHOil MaTpHULIBI

Pemenue Mmerogom Kpamepa cucTteMbl TUHEUHBIX YpaBHEHUN

Pemenne MaTpuyHbIM METOIOM CUCTEMBI IMHEUHBIX YPaBHEHUN

Pemenue meron ['aycca cucrembl TMHEMHBIX YpaBHEHUN

Pasznen 2
Teopus
MIPECIIOB.

Coaep:xaHue y4eOHOIro MaTepuaJa

Teopust mpenenoB GyHKIIUKA OAHOU ITEPEMEHHON

OK 02

TemaTnka y4eOHbIX 3aHATHIH

1. Ywucnossie nmocienoBarenbHocTu. [Ipenen pynkmuu. CBoiicTBa npeaenoB. OCHOBHBIE

TeOpeMBI JJIA BBIYUCIICHUA Hpelle.HOB.
2. Omnpexenenue YuciaoBoro psga. CBoNCTBa psiioB. Y CIOBHAS CXOJMMOCTb psijia

IIpakTnyeckas padora

1. TIlepBblii 3ameuarenbHbIi Ipeaen. Bropoil 3amedarenbHbli Ipeaesn
2. Ilpuemsl 11t pacKpbITus HeonpeaeneHHocTel. [IpuHIun 3aMeHbl SKBUBAJIEHTHBIMU

Paznen 3
Huddepennna

Coaep:xaHue y4eOHOIro MaTepuaJa

Huddepennmanpaoe ncuncieHne GQyHKIUA OJHOM IEHCTBUTEIIBHON TEPEMEHHOM

TemaTuka yueOHbIX 3aHATHH

JIBHOC

OK 01, OK 02

OK 01, OK 02




HUCUYHUCIICHUEC U

Omnpenenenue mnpous3BoAHON. ['eomerpuueckuii M (U3MYECKHI CMBICT TMPOU3BOAHOI.

unterpasnibHoe | [IpaBuna auddepenuupoBanus. Haubonbpimee wW  HauMeHbIee 3HAYeHHWE (PYHKIUU.
HCUYHUCIICHHUE. Heompenenennsiii  unTerpan. OmnpeneneHubiii uHTerpan. Cpoiicta. Ilpexgen ¢yHkumu. 7
Ucuucnenne HenpepsiBrocTh Qynkimu. Juddepennupyemocts Gynkmuu. J[BoitHON nHTerpayn. CBoiCTBa
byHKIMN JIBOMHOI'O MHTErpaia. I'eoMeTpu4ecKkuil CMbICII JBOMHOIO HHTErpaa.
HECKOJIBKHUX YpaBHeHUE € pa3AeSIIOMUMUCS IEPEMEHHBIMU JIMHEHHbIE ypaBHEHHUS, ypaBHEHUS bepHyuim
nevicreutensH | [lpakTHyeckasi padora
bIX 1.IIpaBuiia Hax 0K IEHUSI POU3BOIHOM JJIsS CYMMBI, IPOU3BEICHHS, YaCTHOTO () YHKITHI
nepeMeHHbIX | 2.ITpou3BosaHas cnokHOU (yHKIMHU. Beranciaenne BTOpoit mpou3BOgHON QyHKITUI
3.Bolunicrienne IUIOMIAM TMOBEPXHOCTU BpalleHus Brplumcienune oObema, OrpaHUYEHHOIO
MIOBEPXHOCTBIO BPALLECHHUS 4
4. .BblunclieHHEe HEOTPEACTICHHBIX HHTErPAJIOB.
5.Pacuet onpeaenéHHbIX HHTETpaioB 1o ¢popmyne Heiorona-Jleitbuuma
6. Beruucnenue npenena GpyHkiuu. BeraucieHuss ABOMHBIX HHTETPAJIOB
7 Perienue 3a/1a4 Ha HAXOXK/ACHUE OOLIMX UHTETPAIOB U (HEepEeHINAIBHOTO YPaBHEHHUS.
Pa3znen 4 Coaeprxanue yueOHOro MaTepuaa 41 OK 01. OK 02
Teopus psnoB UYucnoBsle, QyHKIIMOHAJIbHBIE U CTETIEHHBIE PSIbI
TemaTnka y4eOHbIX 3aHATHIH
1.Onpenenenue yncnoBoro psaaa. CBOKWCTBA PSAAOB. Y CJIOBHASI CXOJUMOCTh psifia 2
IIpakTnyeckas pabora
1.MccnenoBanue psiia Ha aOCOJIIOTHYIO U YCIOBHYIO CXOJUMOCTb 2
CamocrosiTesibHast padora 1
Coaep:xaHnue y4eOHOIro MaTepuaJa 4 OK 01. OK 02
Pazgen 5 BekTopsl 1 AeiicTBUS ¢ HUMU
Bekropnas TemaTHKa y4eOHBIX 3aHATHIA
anrebpa 1 | 1.Onpenenenue BekTopa. Omepanuu Haja BekTopamu. CBoiicTBa BeKTOpoB. CKalipHOE U
aHaJIMTHYECKA BEKTOPHOE MPOMU3BEJACHUE BEKTOPOB. YPaBHEHUE NPSAMOW Ha IUIOCKOCTH. YTOJI MEXKIY 2
s FEOMETPHA IpsIMBIMU. JIMHUK BTOPOro NOpsJIKa Ha INIOCKOCTH
IIpakTnyeckas padora
I BplunciieHne CKalspHOIO IPOU3BEACHMS BEKTOPOB. BBIUMCIEHHME TOYEK IIEPECEUECHHUS )
MPSIMBIX HA MJIOCKOCTH
KonTtpoJsabsHas padora 2
HTorosasi KOHTpoJIbHAsE padora 6
KouncyabTanus 4
Bcero 22/4/4




[TocnenoBarenbHOE TeMAaTHYECKOE IJIAHHUPOBAHUE COJAEpKaHMs pabodell MporpaMMbl JUCIHUIUIMHBL, KajJeHAapHble 00beMbl, BUABI 3aHATHI, (HOPMbI
OpTaHU3aIH CAMOCTOATEIBHOM paboThl TaK)KE KOHKPETU3UPYIOTCS B KaJleHAapHO-TeMaTHueckoM ruiane (Ilpunoxxenue 1)



3. ®OPMbI KOHTPOJIS1 U METOAUYECKHUE MATEPHUAJIbI, ONPEJAEJISIIOINUE
INPOHEAYPbl OHEHUBAHMS 3SHAHUHW, YMEHUH, UIMEHU A IPAKTUYECKOT'O
OIIbITA, XAPAKTEPU3YIOIUX DTAIIbI ®OPMUPOBAHUA KOMIIETEHIIUU

®onp oueHouHbIX cpencts (mamee — @OC) - KOMIUIEKT METOAMYECKUX U KOHTPOJIBHBIX
MaTepuasoB, HCIOJb3YEMBIX MpPU HPOBEJCHHUH TEKYIIEr0 KOHTPOJS OCBOEHUS pPE3ylIbTaToOB
oOydeHus u npomexxyrounoit arrectamuu. @OC mpenHazHayeH IJIs KOHTPOJS W YIpaBIICHUS
MPOIIECCOM TPHOOPETCHHS 00YYaIOMMMHUCS HEOOXOAMMBIX 3HAHWW, YMEHUHM M KOMIICTCHIIHH,
onpeneneHHbIX B0 @I'OC (ITpunoxenue Ne 2).

4. YCJIOBUMSA PEAJIM3ALIMHU JUCIIUITJIMHBI

4.1. TpeGoBaHUSI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecre4eHuIo

Peanu3anus nporpaMMbl TUCITUTUIMHBI TPEOYET HATUYHS YI€OHBIX ayTUTOPHUIL

Aynutopus Ne 22. VueOGHas ayauTopusi Il MPOBEIACHUS: JEKIIMOHHBIX, CEMHHAPCKHUX,
MPAKTUYECKUX 3aHATHH, YPOKOB, [UIsI TPOBEACHHUS TPYNIOBBIX U  WHAUBHIYAITbHBIX
KOHCYJIbTAllMM, [UIsl TMPOBENEHHS TEKYIIEro KOHTPOJS U TMPOMEXKYTOYHOM aTTeCTallHH,
KypCOBOT'O IIPOEKTUPOBAHUS (BBITIOIHEHUS KyPCOBBIX padoT)

Vuebnasg mebenb, T0CKa.

Aymutopust Ne 144. UYwraneneiii 3an. [lomemeHue uisi camMOCTOSITENBHON paboOTHI
oOydJaronuxcs.

VYuebHas meOenb, KOMITBIOTEPHI.

4.2. YueOHO-MeTOAUYeCKOe U MHGOPMAIUOHHOE O00ecniedeHne TN CHUILTHHBI (MOTYJIA)

4.2.1. IlepeyeHb OCHOBHOWM W [ONOJHHUTEJbHOH Y4eOHOI JuTepaTypbl, HeOOXOAUMOMN 1JIs1
OCBOECHHUS TMCUMILIUHBI (MOIYJIs1)

OcHoBHasi yueOHasi iuTepaTypa:

1. Beicias marematuka : yuyeOHuk u npaktukym ais CIIO / M. B. XpunyHosa [u ap.] ; mox
obmr.pen. M. b. Xpunynosoii, 1. U. I{piranok. — Mockga : M3narenscTBo FOpaiit, 2019. — 472
c. — (Cepus :IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-01497-6. — Pexum
noctyna :www.biblio-online.ru/book/vysshaya-matematika-437476

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

3. boromonoB, H. B.Maremaruka : yueOnuk mns CIIO / H. B. boromonos, Il. W.
Camoiinenko. — 5-e u3n., nepepad. u gorn. — Mocksa : MU3narensctBo HOpaiit, 2019. — 401 c.
— (Cepus :Ilpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-07878-7. — Pexum
noctyma :www.biblio-online.ru/book/matematika-433286

I[OHOJIHI/ITCJILHBIC HCTOYHHKMHU:

1. lllunauer, B. C.Matematuka : yueOonuk u npaktukym st CI1O / B. C. Illunaves ; nmox
pen. A. H. TuxonoBa. — 8-¢ u3., nmepepad. u gorn. — Mocksa : M3garensctBo FOpaiit, 2019. —



447 c. — (Cepus :IIpodeccuonanbaoe odpazoBanue). — ISBN 978-5-534-11546-8. — Pexum
noctyna :www.biblio-online.ru/book/matematika-445570

2. baBpun, U. 1. Maremaruka st TEXHUUECKHX KOJUICIDKEH M TEXHUKYMOB : YYCOHHK M
npaktukym ais CIIO / U. U. baBpun. — 2-e u3n., uctp. u pomn. — Mocksa : MznatenbcTBo
FOpaiit, 2019. — 397 c. — (Cepus :Ilpodeccrnonanbroe obpazoBanue). — ISBN 978-5-534-
08026-1. Pexxum pmoctyma :www.biblio-online.ru/book/matematika-dlya-tehnicheskih-
kolledzhey-i-tehnikumov-434618

3. I'mcun, B. b. Maremartuka. IIpaktukym : yae6.mocodue mis CITIO / B. b. I'mcun, H. I1I.
Kpemep. — Mocksa : U3parensctBo FOpaiit, 2019. — 202 c¢. — (Cepus :IlpodeccuonansHoe
o0OpasoBaHme). ISBN  978-5-9916-8846-8. Pexxum  moctyma  :www.biblio-
online.ru/book/matematika-praktikum-437448

4.2.2. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJICKOMMYHUKAMOHHOH  CeTH
«AHnTepHer» (majsee - cerb «UHTEpHET»), HEOOXOAMMBIX JIsi OCBOEHHMS IHCIHUILIUHbBI
(MoxyJis)

epeuyens norosopos I6C u B/
Cpox
1 HanmeHoBaHMe 10KyMeHTa ¢ yKa3aHHeM PeKBH3HTOB JAeiicTBUS
JAOKYMEHTa
Jorosop Ha noctyn k 9bC «3BC FOPAMT» (moHas KoJuteKIus ) Mexay baml'y
v C 04.03.2021
2 | B mune pupexropa C® bamlV u OO0 «Onekrponnoe usznarensctso IOPANUT» Ne 10 03.03.2022
223/596 ot 04.03.2021 o
3 Horosop Ha moctyn k OBC «YHuBepcuTeTckas OMOMMOTEKa OHJIAMH» MEXIy C 01.10.2020
baml'V u «Hexcmeaua» Ne 1132 ot 23.09.2020 1o 30.09.2021
Q 4 Horoop Ha noctyn k ObC «Jlaup» Mexny baml'V u uspatensctBom «Jlanp» Ne C 01.10.2020
S 1130 ot 28.09.2020 o 30.09.2021
E i 5 Jorosop Ha nocryn k ObC «Jlanb» mMexny baml'V u usnatenscrBom «JIanb» Ne C01.10.2020
S 1131 ot 28.09.2020 o 30.09.2021
6 OBC «Ob baml'V», deccpounstii norosop mexay baml'V u OOO «OTkpeiThIe 6 N
6ubauoreunsie cucreMb» Ne 095 ot 01.09.2014 1. CCCPOTHRIH
7 JloroBop Ha OCTYyI K JEKTPOHHBIM HAayYHBIM MEPUOJUUECKUM U3AaHUSAM MEXKIY C01.01 2021
Baml'V u PYHDB Ne 1512 ot 26.11.2020 mo 21.12.2021
3 Jorosop Ha B/l mepuonnueckux usganuil Mexny bamlV u «MBHUC» Ne 122- C01.07.2020
I1/632 ot 16.06.2020 1o 30.06.2021
Joroop o noaxmoueHnu k HOb u o npepocrasnennu nocryna k oosexram HOb C 11.06.2019
9 | mexnay baml'V B nue gupexropa CO baml'y ¢ ®I'BY «PI'b» Ne 101/H3B5/1438-I1 ot A
no 10.06.2024
11.06.2019
Anapec (URL) Onucanue CTpaHULbI
1. www.mathprofi.ru | Ha caiite nmpeacraBieHo pemieHre JOCTaTOYHOTO KOJIMYECTBA
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IMPUJIOKEHUE 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE
YYPEX/JIEHUE BBICIIEI'O OBPASOBAHUA
«BAIIKMPCKUU I'OCY JAPCTBEHHbBINM YHUBEPCUTET»

CrepauTamakckuii pumman

Komnemx

KanennapHo-remaTuyeckuii njian

M0 IUCLUILINHE EH.01 Dnemenmul gvicuieit mamemamuxu
CTIEUAITBHOCTh
09.02.07 Hughopmayuonnwvie cucmemul u npozpammuposanue
KO HaAaMMCHOBAHUEC CIICHUAJIBHOCTU
KBTI (DUKAITHS

AOmunucmpamop 6a3 0aHHbHIX

Pa3zpabotumk (cocTaBUTEINb)
npernoiaBaTelb

N.I'. Acnaes

y4deHasi CTeIIeHb, YUe€HOE 3BaHNE,
kareropusi, ®.1.0.

Crepnuramak 2024
10



3aounas popma oOyueHust

1/

HaunmenoBaunue
pa3aenoB U TeEM

Koun-
BO
4acoB

Kanennapnsie
CPOKH
U3Y4YECHHUS
(Tutan)

Bun 3anatusa

Homarnnee 3amanue

Pa3nen 1. Jluneiinas aaredpa

1

[ToHsiTHE MaTpUIIBI.
IToHaTHS e TUHUYHOM,
TPaHCIIOHUPOBAHHOM,
KBaJpaTHON MATPHUILIbI
[ToHsiTuEe TpeyronbHOM
MaTpHIIbI,
ONpEeIETUTENS
MaTpHIbI U €TO0
cBoiicTBa. Onepanus
CYMMBI, Pa3HOCTH,
YMHO>KEHHS MaTpPHII.
Marpuynsie
ypaBHEeHUSA. MeToIbI
pelIeHUs] CUCTEMBI
JIMHEMHBIX YpaBHCHUH.

2/2

CEHTSAOPh

JIEKIAS

[ToBTOpUTH KOHCTIEKT

TpancrionrpoBanue
Martpuilbl. Haxoxaenne
CYMMBI U
MIPOU3BEJICHUS MATPUILL
Brruncienue
onpexnenutens. Pacuer
MUHOpa Brraucnenue
00paTHOI MaTpHIIBI
Pemenue metonom
Kpamepa cucremsl
JIMHEUHBIX YpaBHECHUN
Pemienne MaTpuyHbIi
METO/I CUCTEMBI
JIMHEWHBIX YpaBHCHUH
Pemenue meron ['aycca
CUCTEMBI JINHEUHBIX
YpaBHEHUU

2/4

CEHTS0pb

MPaKTHYECKOE
3aHATHE

Pemmuts 3amaun

Pasznea 2. Teopusi npeneio

3

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

2/6

OKTSIOpb

JICKOUSA

I1oBTOPUTH KOHCIIEKT
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IIepBb1it 1 BTOpOI
3aMeYaTeIbHbIC
Mpeaebl

[Tpuems nms
pacKpbITHUs
HEOIPEETEHHOCTEM.
[IpunHum 3ameHbl
SKBUBAJICHTHHEIMH

2/8

OKTSIOpb

NPaKTHYECKOE
3aHATHE

Pemmnts 3amaun

Paszgen 3 /IuddepenunuanbHoe HcUMCIeHHMe W HHTerpajbHoe ucyucjieHue. MHTerpajbHbIe
HCYHUCIeHHEe PYHKIIUM HECKOJIbKHUX NeHCTBUTEJIbHBIX TepeMEeHHbIX

5

Onpenenenne
npousBogHou. IIpasuna
nuddepeHIpoBaHHUS.
Heonpenenennsriit
UHTETpall.
OrnpeneneHHbIN
uHrerpain. CoiicTaa.
[Ipenen byHKIMN.
HenpepbiBHOCTH
byHKINN.
HuddepennupyemocTsb
byHKIMN.

JIBOIHOM MHTErpas, ero
CBOMCTBa u
reOMETPUYECKUI
CMBICI.

YpaBHeHue c
pa3aeNsIIOIUMHUCS
NepPEeMEHHBIMU
JIunelinbie ypaBHEHUS,
ypaBHeHus1 bepHyinu

2/10

OKTAOPH

JIEKIAS

[ToBTOpUTH KOHCTIEKT
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[IpaBuna naxoxnenust | 2/12 | HOsAOpb IIPaKTUYECKOE
MPOU3BOAHON I 3aHATHE
CYMMBI, IIPOU3BEICHUS,
YaCTHOTO (YHKIIHI
[IpounsBoaHas Cc10XHOU
byakuun. Beraucinenue
BTOPOMU NPOU3BOIHOMN
byHKIHHA

Brruncnenue nioniaau
MIOBEPXHOCTH
BpalleHus
Brrunciaenue oobeMa,
OTPaHUYEHHOTO
MTOBEPXHOCTHIO
BpaleHus
Beruncnenue
HEONpeIeTIEHHBIX
WHTErPAJIOB.

Pacuer onpenenénnpix
WHTErPAJIOB 1O
¢dopmyne HproToHa-
JletiOHMIa
Brrunciienue npenena

Pemmuts 3amaun

byakuun. Beraucnenus
JIBOWHBIX UHTETPAJIOB.
Penrenue 3amad Ha
HaXO0XKIEHNE OOIIMX
HMHTETPaIoB

Qg epeHIaIbLHOro
ypaBHEHUS.

Pa3nen 4 Teopus psjioB

Onpenenenue 2/14 | HOSOpD JIEKIIUS
YHUCIIOBOTO psifa.
CaolicTBa psiioB
YcnoBHAS CXOOUMOCTh

[ToBTOpUTH KOHCTIEKT

YCIIOBHYIO CXOANUMOCTD

psina
UccnenoBanue psnga Ha | 2/16 | HOAOpB npaktudeckoe | Pemuts 3amaumn
a0COJTIOTHYIO " 3aHATHE

Pasznen S BekTopHasi ajqredpa u aHaJIuTH4YeCKasi TeOMeTPHsl

Omnpenenenne Bektopa | 2/18 | nekabpb JEKIUS
Y €ro CBOMCTBA.
Onepanuu Haj
BekTOpamMu. CKaJIsIpHOE
U BEKTOPHOE
MIPOU3BEICHNE
BEKTOPOB.

VYpaBHeHue npsiMoit Ha
IJIOCKOCTH. YTOI
MEXy TPSMBIMH.
JIvanm BTOpPOTO
MOpsJIKa Ha MIIOCKOCTH

I1oBTOPUTH KOHCIIEKT
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Bremaucnenue 2/20 | nexabpb npakTuueckoe | Pemmtsh 3amaun
CKaJISIPHOTO 3aHSTHE
MIPOU3BEICHUS
BEKTOpPOB. Brrunciienue
TOUEK nepeceyeHust
MPSIMBIX HA TIIOCKOCTH
Kontponbnas padora | 2/22 | nexaOpb npaktuueckoe | Pemmts 3amaun
3aHSTHE
Bcero yacos 78
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IMPUJIOKEHUE 2

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEX/JEHUE BBICIIEI'O OBPASOBAHNA
«BAIIKMPCKUU I'OCY JAPCTBEHHbBIN YHUBEPCUTET»

CrepauTamakckuii pumman

DoH/I OLIECHOYHBIX CPEICTB

0 TUCLHILINHE EH.01 Dnemenmul evicueii mamemamuxu

Mamemamuueckuii u 00WUIl eCMecCmeeHHOHAYYHbBLI YUK, 00A3AmeIbHaAS YACMb

IIUKJT TUCUIUTUIIMHBI ¥ €T0 4acTh (00s3aTeNbHAsI, BAPHATUBHAS )

CHEIUATBbHOCTh
09.02.07 Hnupopmayuonnvie cucmemol u npocpammuposanue
KOJl HAaMMEHOBAHHE CIIECIIMAIBHOCTHU
KBTI (DUKAITHS

AOmunucmpamop 6a3 0GHHbIX

PazpaboTunk (cocTaBUTENb)
OperIoaaBaTceib

WN.I" Acnaes

y4eHas CTEIEHb, YYEHOE 3BaHUE,
kareropus, ®.1.0

Crepnuramak 2024
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I ITaciopT (pOHI0B OLEHOYHBIX CPEACTB
®onx oneHouHbIx cpeactB (OPOC) nmpeaHazHayeH AJIs MPOBEPKU PE3YIHTATOB OCBOCHHS
JUCLHUIIMHBI DJIEMEHThI BBICIIEH MaTeMaTHUKH, BXOJILIEH B COCTAaB MPOrpPaMMbl MOATOTOBKH
CHEIHMAIUCTOB CpelHEero 3BeHa 1Mo creuuanbHocTd WH)opmannoHHBIE CHCTEMBl U
nporpamMmmupoBanue. Padora o0yuyarommxcsi BO B3anMo/AeliCTBHH ¢ Npenogasaresaem 22 yaca,
Ha CaMOCTOATENIbHYIO padoTy 46 4acoB, KOHCYIbTalus 4 Jaca.
2. O0beKTHI OLIECHUBAHUS — Pe3YJIbTATHI OCBOEHUS M CUMILIUHBI
®OOC 1o3BOJISIET OLIEHUTH CIEAYIONINE PE3YJIbTAaThl OCBOCHUS IUCIUIIUHBI DJIEMEHTHI
BhIcIIeH MatemaTtuku B coorBercTBuH ¢ @I'OC crenmanbHOCTH MHMOPMAITMOHHBIE CUCTEMBI U
porpaMMHUpOBaHUE U pabovei MpOorpaMMOi JUCITUTIIMHBI DJIEMEHTHI BBICIIICH MaTEMaTHKH:
YMEHHUA:
- pacmo3HaBaTh 3ajJady W/WIM TpoOjeMy B NTPO(PECCHOHAIBLHOM W/WUIM COIMATILHOM
KOHTEKCTE;
- aHaJM3UPOBATH 3aJ1a4y U/WJIM MPOOJIEMY U BBIACIATH €€ COCTaBHBIEC YacTH;
- OIIPEACIISATh 3TAIbI PEIICHUS 3aa4H;
- BBIBIIATh M A(G()EKTUBHO MCKaTh WH(OpMaIWio, HEOOXOMUMYIO I pEUICHUs 3a7aqd
U/Win Ipo0JIeMBl;
- COCTaBUTb IJIaH JACUCTBHUS; ONPEIEIUTh HEOOXOUMbIE PECYPCHI;
- BIIAJIETh aKTYaJIbHBIMU METO/aMH paboTHI B MPO(ECCHOHANBHOM U CMEXKHBIX chepax;
- peau30BaTh COCTABIICHHBIH IJ1aH;
- OILIGHWBATh pE3yNbTAaT W TMOCIEJCTBUS CBOMX JEHCTBHH (CaMOCTOATENHHO WU C
MOMOIIIbIO HACTABHUKA)
- OmpeneNsaTh 3a7add Ui MOMCKAa MHGOPMAIUH; ONPEAesTh HEOOXOIUMbIE MCTOYHHKH
uH(pOpMallK; TUIAHUPOBATH MIPOLIECC TIOUCKA,
- CTPYKTYPHPOBATh MOTy4aeMyto HH(PpOpPMAIIHIO;
- BBIIEIATH HaubOosee 3HAYMMOE B IMepedyHe HH(POpMAIUH; OLEHUBATh MPAKTHUYECKYIO
3HAYUMOCTb PE3yJIbTaTOB MMOUCKA; OQPOPMIIATH PE3yIbTaThl IOUCKA.

3HAHHUSA:

- aKTyaJIbHBI TpPO(ECCHOHANBHBIA M COIHAIBHBIA KOHTEKCT, B KOTOPOM MPHUXOIUTCS
paboTaTh H KHUTh;

- OCHOBHbIE€ MCTOYHHKM HH(POpPMALlMU W PECypChl Ui pemieHus 3aaad ¥ HpolieM B
poeCCHOHAIBHOM W/UJTH COIIMAIIBHOM KOHTEKCTE;

- aJITOPUTMBI BBITIOJHEHUSI pa0OT B MPO(ecCHOHANBHOM U CMEXHBIX 00J1acTsX;

- METOJIbI paboTHI B MPOGECCHOHATHHON U CMEKHBIX cdepax;

- CTPYKTYpY IUIaHa JUIsl peLICHHs 3aa4;

- TIOPSIIOK OLICHKH PEe3yNbTaTOB pelIeHUs 3a7a4 IpodecCHOHaIbHON NesTeIbHOCTH

- HOMEHKJIATyphl MH(OPMAIIMOHHBIX MCTOUYHUKOB, MPUMEHSIEMBIX B NMPO(EeCCHOHAIBHOM
JeSITEIbHOCTH;

- IPUEMBI CTPYKTYPHPOBAaHUS HHPOPMALIUY;

- ¢popMmar odopmiieHUs pe3yIbTATOB OMCKA HH(DOPMAITUH.

BrlenepeurcieHHble yMEHUs, 3HAHKS HalpaBjieHbl Ha (OPMUPOBAHKE Y 00yUaIOIINXCS
CIEIYIOIIHUX O0IMX KOMMeTEeHIHIi:
OK 01 Bwi6upats criocoObI pemeHust 3a1a4 mpo(ecCHOHaTbHON IeATeIbHOCTH, TPUMEHUTEIIBHO
K Pa3JIMYHBIM KOHTCKCTaM
OK 02 Hcnonb3oBaTh COBpEMEHHBIE CPEICTBA MTOMCKA, aHAJIW3A U UHTEPIIpETaluu nHpopMauu
n I/IH(bOpMaI_II/IOHHBIG TEXHOJIOTHUU AJIA BBIIIOJIHCHUA 3a4a4 HpO(beCCHOHaHBHOﬁ.

3 ®opMbI KOHTPOJISA M OLICHKH Pe3yJ1bTATOB 0CBOCHUS JUCHUILINHBI
KoOHTpOIb 1 OLIEHKa pe3ynbTaTOB OCBOCHMSI — 9TO BBISIBICHHE, N3MEPEHUE U OLICHUBAHHE
3HaHUH, yMEHUH U POPMUPYIOMIKXCS OOLTMX KOMIIETCHIIMN B paMKaX OCBOSHUS TUCIMITIIMHBI.
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B cootBerctBuM ¢ yueOHbIM IuiaHOM crenmansHocTd 09.02.07 HuHopmanmoHHbIe
CHUCTEMBbl W TPOTPAMMHUPOBAHHE W pabodYeil MPOrpaMMON TUCIUILIMHBI DJIEMEHTHI BBICIIEH
MaTeMaTUKU IPEelyCMaTpUBAETC TEKYIIMM UM IPOMEXYTOUHBIM KOHTPOJIb pE3yJIbTaTOB
OCBOEHHUSI.

3.1 ®opMBbI TeKyLIEro KOHTPOJISI

Tekymuit KOHTPOJIb YCIIEBAEMOCTH TPENICTABIIACT COO0M MPOBEPKY YCBOCHUS yu4eOHOTO
MaTepHaia, peryasipHO OCYIIECTBIIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHUs.

Tekymuid KOHTPOJIb PE3yJbTATOB OCBOCHMS JUCIHUIUIMHBI B COOTBETCTBHH C pabodeit
IPOTPaMMOM TUCIMITIIMHBI IPOUCXOAUT TPU MCIIONB30BAHUM CIEAYIOUINX 005S3aTENbHBIX (OopM
KOHTPOJIS:

- IPOBEpPKa BHIMOIHEHUS! KOHTPOJIBHBIX padoT.

- IPOBEPKA BHINIOJHEHUS MPAKTUYECKUX padoT.

- IPOBEpPKa BBIMOJIHEHUS CAMOCTOSITEIBHBIX Pa0OT.

Bo Bpems mpoBeneHusi y4eOHBIX 3aHSITUN JOMOJHUTEIBHO HCIONB3YIOTCS CIEIYIOIIHE
(bOopMBI TEKYIIETO KOHTPOJISL — YCTHBIH OIpOC, pelIeHue 3a1a4.

TemaTHuka ycTHOro onpoca

. Oneparuu Ha MaTpUIIAMU.
. Cnermudrueckue cBoiicTBa onepanuii HaJl MAaTPHIIAMHU.
. TpancnoptupoBanue matpuil. CBOKCTBA onepalii TPAHCIOPTUPOBAHUSL.
. Onpenenurenu. CBoiCTBa ONPEAEIUTENEH.
. Teopema Jlamnaca.
. Heobxommoe 1 1I0cTaTOYHOE YCIIOBHE CYIIIECTBOBAHHS 0OPAaTHOI MaTpPHUIIBL.
. AITOPUTM TTOCTPOEHUST 0OPAaTHONH MaTPHIIBI.

8. EnHCTBEHHOCTH 00OpAaTHOM MaTpPHIIBI.

10. Panr maTpuus!.

11. Teopema Kponekepa-Kanesnmnu.

12. Meton l'aycca.

13. Mogens JleonThEBA.

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

15. Cnoco6sl 3aganus GpyHKuui. ApudmMeTndeckre onepaunn HaJl GyHKIUSIMU.

16. OrpanudeHHbIC U HEOTpaHWUYEHHBbIE QYHKIHH. [ 'eomeTpruieckoe uctoikoBanue. ['panu
¢ynkuuu. [Ipumeps.

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

18. YerHple u HeueTHBIE GyHKIHMH. Teopemsbl 0 HUX. [IpuMepsl.

19. Ilepuoanyeckue pynkuu. Teopemsl. [Ipumepsi.

20. DneMeHTapHbIe QYHKIIUH, UX KJIACCU(UKAITHUA.

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

22. Omnpenenenue mnpenena (GyHKuuu no ['eifHe, €ro HSKBHUBAJICHTHOCTh ONPEAEICHUIO
npenena no Komu.

23. JlokanpHbIe CBOMCTBA (DYHKIIHI, MIMEIOIUX KOHEUHBIN Tpeaes.

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

25. beckoneuHo Oomnbime pyHkuu (0.6.¢.). Csa3p mexay 6.6.¢. u 6.M.¢. CBiI3b MEKIY
0.06.¢. u HeorpaHUYEeHHBIMHU (YHKITUSIMH.

26. CpaBuenue O.m.p. Kpurepuit osxBuBasientHocTH O.M.p. Teopema o 3ameHe
SKBUBAJIECHTHBIX 0.M.¢. Teopema 00 SKBUBaJIEHTHOCTH CYMMBI 0.M. (.

27. IlepBblil 3aMe4aTEIbHBINA IPEIE.

NN DN kW=
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28. Yactuunsle npenensl QyHKuuu. ORHOCTOpPOHHHE Mpenensl. Teopema 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 Noka3zareneM. CpoiicTBa. CreneHHast GyHKIUS C
LEJIbIM OTPHUIATENbHBIM MOKa3zaTeneM. CBoiCTBA.

33. Iloka3zaTtenbHast PyHKIUSA HA MHOXECTBE ICHCTBUTEIbHBIX yncen. CBoicTBa.

34. Jlorapudmuueckas QyHKIUS U €€ CBOMCTBA.

35. CrenenHas QyHKIHS ¢ IEHCTBUTEIBHBIM MOKa3zaTesneM. CBONCTBA.

36. Tpuronomerpuyeckre GyHKIMH y =sinx U y =cos x . CBOHCTBa.

37. Tpuronomerpuueckre GyHKIMH y = tg x U y = ctg x . CBONCTBA.
38. OOparHble TpUTOHOMETpUYECKHEe PYHKIMK ) = arcsinx u ) = arccosx . CBoiicTBa.
39. OOparHble TPUTOHOMETPUYECKUE PYHKIUH y = arctg x U y = arcctg x . CBOWCTBA.

40. Tlomsarue muddepenuupyemoctu ¢yHkuun. I[lpomsBomnas u  auddepeHnnal.
I'eomerpruecknii ¥ MEXaHUYECKUM CMBICI MPOU3BOAHOM. TeopeMbl O IPOU3BOLHOW CYMMBI,
MIPOU3BEICHUS U YaCTHOTO.

41. IlpousBonHas u aud¢epeHman odpatHo M cloxHOH ¢GyHKuMiA. MHBapuaHTHOCTB
dbopmbl iepBoro auddepeHnuana.

42. TTapaMeTpHUyecKH 3a/JlaHHbIC KPUBbIE U (PYHKLUH, UX TU(PEpeHIIIpOBaHUE.

43. IIpousBoaubie u nudQepeHITraibl BEICIINX MOPSIKOB.

44. Bospacranue (yObiBaHu€) QYHKIIUH B TOUKe. JIOKaIbHBIN 3KCTPEMyM.

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

46. Teopema Poms. Teopema Jlarpanxka. CrnenctBust u3 TeopeMbl Jlarpanka (ITOCTOSHCTBO
(GyHKIMU, UMEIOIIeH Ha MHTEpBaJie PaBHYIO HYJIO TNPOU3BOIHYIO, YCIOBHS MOHOTOHHOCTHU
(GyHKIIMM Ha WHTEpBaje, OTCYTCTBHE pa3phIBOB IEPBOrO poJia U YCTPAHUMBIX Pa3pbIBOB Y
IIPOU3BOJHOMN).

47. O6006menHas popMyiia KOHEUHBIX MpuparieHui (teopema Kormm).

48. PackpsiTie HeompeneaeHHocTel (mpasuia Jlonurans).

49. TlpuzHaku MoHOTOHHOCTH (GyHKIHH. OTBICKaHHME CTallMOHAPHBIX ToueK. I[lepBoe
JOCTaTOYHOE YCIIOBHE IKCTpeMyMa. Bropoe qoctaTogHOE YCIIOBHE SKCTPEMyMa.

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

51. AcumnTotel rpaduka ¢GyHkuuu. Iloctpoenue rpaduka GyHkuu. OTBICKaHHE
MaKCHUMaJIbHOTO 1 MUHUMAJILHOTO 3HAaYeHUH (PYHKIIUH, OTIPE/IETICHHON CETMEHTE.

52. Ilonsarue nepBoobpaznoit pynkuuu. HeompeneneHnusiii naTerpan. OCHOBHBIE CBOMCTBA
HEOIpeIeICHHOTO HHTEerpaa.

53. UHTerpupoBaHue METOJIOM 3aMEHOM NEPEMEHHOM.

54. VlaTerpupoBaHue 110 YacTIM.

55. ®opmyna Herotona — JleiiGuua.

56. MHTerpupoBaHue 110 YacTsAM U 3aMEHa IEPEMEHHON B ONPEEIIEHHOM HUHTErpase.

BoinosiHeHHe W 3alMTAa MPaKTHYecKHX padoT. [Ipaktuueckue pabOTHI MPOBOIATCS C
LENbI0 YCBOGHUS M 3aKpEIUICHMs] NMPAaKTHUECKUX YMEHMH M 3HAHUW, OBJIAJeHUs OOIIKUMHU
KOMIIETeHIIMSIMA. B Xozme mpakTtudeckoil pa®OThl  CTyIEHTHl MPUOOPETAIOT  YMEHHH,
peyCMOTPEHHbIE padouel MporpaMMoN IUCHUIUIMHBI, y4yaTcsl UCIHOJB30BaTh (GOpMyibl, U
IPUMEHSTHh DPA3JINYHbIE METOJABl BBIYHUCICHHM, aHAJIW3UPOBATh IOJYYEHHBIE PpE3yibTaThl U
JIEJIaTh BBIBOJIbI, OMMPAsCh HA TEOPETUUECKUE 3HAHUS.

Cnucoxk npakTuyeckux pador:
18



Pa3nesn 1. DiieMeHTHI JIMHEHHON M BEKTOPHOI aJredpbl

IpakTnyeckass padora Ne 1. «TpancnonupoBanwe maTpuibl. HaxoxxneHwe cCymMmbl u
HNPOU3BEAECHUSA MAaTPULD)

3aganue 1

NaHbl ABe MaTpuLbl, HAROWTE UX 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=12 1 5| B=|4 3 2

3 2 1 2 1 6

A*B=?,  B*A=?

2 4 3 -2 2 3
3ananue 5 Jlanbl aBe Matpuuel A |3 6 2|, B | 7 5 1| Onpenemure 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. Haiinure 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 0 -6 2

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

2 1 3
3ananue 9. YeMy paBeH MUHOD 3JIEMEHTA A3 MaTpULIbl A = (—2 0 2) ?
-1 —4 3

19



IIpakTyeckas padora Ne 2 «Berunucnenue onpenenurens. Pacuer Mmunopa»

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

2. BeruucauTh onpeneauTeNb MaTpulibl A = ?1_ :;i)

=3
1 _E)‘
% _S)'
. 3)

6.C moMOIIBIO TIpaBHjIa TPEYTOALHUKOB (mpaBuia Capproca) BEIYMCIUTE ONPEISTUTEN MATPHII

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)

2
3 BbIuucauTh onpenenuTens MaTpuipl A =
4 BBIYUCIUTD ONPEIETUTENb MAaTPUIBl A = (

5. Boruucnuth onpenenurenb MaTpuibl A = (

b) Onpenenure onpenenurens MaTpuIsl SA

7.0npenenuTe onpeaeIuTelb MaTPHUL]

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

IIpakTnyeckas padora Ne 3 «Boruncienne oOpaTHONH MaTpHULIBD

1. Haiimute 0OpaTHYIO MaTpPUILy MaTPHIIE Bz(; AZL)

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

0 -1 3
2 4 5
3. Haiigute matpuny, oopatnyto ganHoit A= 3 —1 2 |, g 3Toro HaauTe
-4 1 1

ONpeaACIUTCIIb MATPHUILIbI, COCTABLTC COO3HYIO MATPULLY.

1 0 3
4. Haiinute 0OpaTHYIO MaTPHUILy 71 MaTpHUIbl B= <O 2 1)
1 1 0

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

Pasznen 2. CucreMbl JIMHEHHBIX YPABHEHM.

IIpakTnyeckas padora Ne 4 «Pemenue meronoM Kpamepa cuctembl IMHEHHBIX YPaBHEHUM
2x1—3x, =0 ){x—y=—5
X1 +2x, =8 2x +y=-7

20
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2x—y+3z=13 4) —=z—-y+3x=-1
x+2y—z=9 —2x+3z+2y=5
IIpakTnyeckas padora Ne 5. «Pemienne MaTpUUHBIN METOJ CUCTEMBI TUHEUHBIX YPABHEHHUII»

3x +2y—5z=-1 2y +z+x=-1
3)[

1. Cnomoubto 06paTHOM MaTpULbl HaNANUTE PeLIeHUE CUCTEMbI IMHENHbIX YPaBHEHUI

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

IIpakTnyeckasi padbora Ne 6 «Pemenue cucreM JIMHeHHbIX ypaBHeHnil meToaoM I'ayccay»
2x1—3x, =0

1. Pemuts cucremy {

X1 —2x, +3x3 +4x, =0
2. Jlana cucrteMa JIMHEHHBIX YpaBHEHUM { 2x1 — 3x3 +4x, =2

3x1 +6x, +7x3+2x4 =3
CocraBbTe paclIMPEHHYI0 MaTPUILy CUCTEMBI.
x—y=-5
2x+y=-7

3x+2y—5z=-1
4. Pemnte metonoM 'aycca cucremy ypaBHEHUI [ 2x—y+3z=13
x+2y—z=9

3.Pemute MmetosioM ["aycca cucremy ypaBHEHUI {

Pa3znea 3. Teopusi npeneJion
IIpakTyeckas padora Ne 7 «IlepBblii 1 BTOpO 3aMeuaTeNbHbIE IPEAEIIBDY

1. Yemy pasen npezen lim,_,o —— Ly

. 3x—-1
2. Uemy paBen npenen lim,._,, s - ?

V1+7x-1

(1+2)"
5. Uemy paBeH mpesien lim,,_, o (1 + %)
(1+ zi) :

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

r)

X

3. Yemy pasen nipeaen lim,_,j ————

4. Yemy paseH npezen limy_,q

6. Uemy paBen nipeaen lim,_,

IIpakTnueckass padora Ne 8 «llpuembl s packpeiTUsi HeomnpeneaeHHocte.  [IpuHumn
3aMCHbI OKBUBAJICHTHBIMU »

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

nepeMeHHoN, Tak U BeckoHeuHo manoi dynkuyuen t = t(x) npw & — xg: lim t(x) = 0;
T :-_:I‘fl;,
a>0, a+=0.
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SxewsanestHocTb npu T — )

Paeexcteo nput —+ ()

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

£2 2

1—cost ~ —
COSs 5

t
l—cost = E+ﬂ(f2 )

et —1~t

et —1=1+olt)

at—1~tlna

a' —1=tlna+ oft)

In(1+t) ~t

In(1+t) =t + ot)

t
1 1+t ) ——
08, (1+ Ina

t
lﬂga{l—H}:m—Fﬂ{t]

(148)°~1 ~ Bt

(1+4t)°—1 = Bt+o(t)

sht ~t sht =t + o(t)
arsht ~ t arsht =t + o(t)

tht ~ ¢ tht =t + o(t)
artht ~ ¢ artht = ¢ + o(t)
cht-1 ~§ cht-1= %Jra(t?}
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B kayecTBe NpUMepa paccMOTPUM CNeayoLWi npeaen:

. sinx —=x
L = lim

=l xd
Mpux — 0, sinx ~ x. HO ecnu 3aMeHUTs B YUCTIIUTENE Sin T Ha X, TO NONYYUM OLLIMBKY:
sinr — Tr—T 0

L=lm— =lim — = lim — = (.
P} pd a—) ol w0 i

OwnBKN He ByaeT, eCrn BLIPa3NTE CUHYC Yepes IKBUBANEHTHYH (YHKUMIO 1 O Manoe,
sinz = z + o(z):

i x+o(z)—a o(z) o)
. sinr—=x i - -
L=lm— =lim ———— = lim = lim — .
20 d a—+0 3 a0 g3 r+0 2
_o(z) . g _.
[MocKonLKY llr% —— =0wu 111:%.-1.' = (), TO MBI CHOBA NoNy4WnK HeonpeaeneHHocTs 0/0. 3To
L= xI &

yKa3bIBaAET Ha TO, YTO ANA BIYMCMEHWA 3TOM0 Npeaena NpUMeHeHUe SKEUBANSHTHON iyHKLMKM He
[OCTATOMHO. Hy#HO NPUMEHUTE OPYroi MeToq.

MO¥HO pellnTb 3TOT NPUMEp pasnoxeHuem B paa MaknopeHa:

. sine—z2 . z—2/6+o(z')—2 . —2°/6+0(z!)
L=lm— = lim - = lim - =
x=l} :1:*5 ar—rl) md ar—sl) :;|[;41
1 o(z*) 1 1
li — = * = - — D= ——=.
lm 5 + i 6 +0-0 5

Takxe MO¥HO NMPUMEHWTE NpaBUNG NonuTana:

. ! !
sinr — sinr — x cosx — 1 cosz — 1
x—0 a3 I—!—ﬂ () z—0 3z =0 (3z?)
—sin T 1. sinzx 1
lim — = — — lim = — —.
a0 bx 6 a—0 I 6

Pa3jioxkenue 3jieMeHTapHbIX (pyHKUUN B psajg Teisiopa
(MakJiopeHna)

Janee NpUBOOATCA PA3NOKEHWA SNeMeHTaPHLIX DYHKUWA B CTeneHHoA paa npM @ — 0. Kak Mel
YNOMWHANKW paHee, paa Teldnopa B OKPecTHOCTW Todkn = () HazkieaeTcA pAgoM MaknopeHa.

1 72 3 "
= +I+—+y+ -I-—n|—|—,-;-|[ }
2 3 n
€T £ T
In(1 == — 4+ — — ... _ 1)1 ny.
n(l+a) =2 -5+ 3 =+ ()" - +o(@");



(+e)=1taz+ a(az? 2ot 0 13)!(5;_ 2 28 4+ Cla™ + ofa™),
pocy = e - (n-1)
n!
sine =z — mg_j + E_T e (=1)" (2::?;)1 + o(z?+?);
cosz =1— xz—f - i;? + e (—1)" (2:]! + G($2n+1);
tgx =z + %mﬂ’ + % z’ 4o (=1)" ! 22?1(22(1;;]11}5211 221 4 o(z?),

rme B,, —uucna Bepuynnu By =1, 14+ ClB; + C2By + - - -

n!

+C'B, , 0= —— -
m!(n — m)!
1 1 1 221132
t = —_ — = - S —1\" m2n—1 I,
ctgx " 3m 451' +(-1) _{2?1}! + o(z™);

: 1 ¢ 1-3 2° (2n — 1)1 g2ntl -
wesine et 5 Tt s T T e )
arccos ¥ = % — arcsin x;

3 5 2n+1
T T T .

t = —_—— —_—— _1” 242y .

arctge = o — T+ = = oo (<1)" o + o(a™2);

-
arcctgxr = 3 — arctg x;

3 5 2n+1

T T T .
shz =24 — + — 4+ -+  ——e + o(2¥"2);

3! 5! (2n + 1)! { )

;1:2 xd o 2n+1
Chm:1+ﬁ+ﬁ+'“+(2n]!+ﬂ($ ):

1 2 . 22:1(2211 . I}Bz
t-h —_— —_ = 3 — .. Tt 2n—1 n

T =1 3.1" —1—15.7: + (2n)! T + o(z™),
1 1 1 22:132

thep = — 4+ — g — — 3 4 ... 2= pi2n—l Iy
cthz m+3T 452!4— + {2?1)!3: + o(z™");
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1 ¢ 1.3 2° L (2n— 1) gl

arshr = — — e — — e — e a - -1 242y .
e +2+4 5 +(=1) (2n)!! 2n—|—1+0($ );
3 5 241
T T T .
t.h = —_— I N —_— 2”+3.
arth z :1?+3+5+ +2n+1—|—a(x )

3ananue 1. Haiinure npenen

sin z sin 3 sin ba

L = lim —

x=+ sin 3

Pemenmne.
N3 TaGnuIel SKBUBAJICHTHBIX (DYHKITUN MMEeM:
sinz ~ z, sin3z ~ 3z, sinbx ~ bz, sinz® ~ z°.
lMockonbKy ncxogHas yHKUMA aBnsieTcsa pobblo U Kaxaaa M3 3TUX PYHKLMIA BXOAUT B
Hee B BWOE MHOXWUTENA B 4YuCnuTene Wnnm 3HameHaTene, TO 3aMEeHMM WX Ha
3KBMBAIEHTHbIE.
. sinrsin 3z sinbx . x-3x-5=x ~ 15z°

L = lim — =lim ———— = lim —— = 15.

x—0 sin o3 a—{) 3 x—0 3

3amanue 2.
Hantu npenen:

in 5z In?(1 + 2
[ — iy 505210 (1+2x)
=0 (1 — cosz)tgdx

Pemenue.

sin bz ~ 5z, In(1 + 22) ~ 22, 1 — cosz ~ 2°/2, tgdz ~ 4z,

[Mpeocbpazyenm kBagpar norapudma:

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

MocKoneKy MCxogHaa hyHKUMA ABNAETCA APODLID M Kaxaan u3 3TuX (OYHKUMIA BXOOWT B Hee B EMIE

MHOAKWTENA B YWCNKMTENS UMK 3HaMeHaTene, 10 3aMeHM MX Ha SKEMBaNeHTHBIE.

in5zIn”(1 + 2 5z - 4x? 20z°
L — lim S052 10 mj:limuzlim T

=0 (1—cosz)tgdr  =-0 24z =0 223

= 10.

3aganue 3. BbIYMCIUTh Mpeies, uCIoib3ys pa3jokeHue B pan Teitnopa.
e —In(l+z)-1
L = lim ( ) :
z—+0 1—cosz

Penrenue.
3To HeonpegeneHHocTe Buga 0/0. Mcnoneayewm cnegyowue pasnoxeHna yHKUWA B OKpeCcTHOCTK

Toukm ¢ = 0:

F ] 3,2 $3 mn n
e =1+I+E+ﬁ+...+ﬁ+o{x };
2 3 n
]n(1+$}=$—$—+%—...+(_1]?r.1%_'_0(3311},
2 4 2n

£ €I T
cosr=1— —+ —+--- 4 (=1)" + o221y

o1 T (=1)" G o)

PaCK.]Ia[[BIBaGM C TOYHOCTBIO 1O KBA/IPATUIHBIX YJICHOB:
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2
xI

2
o +o(z") —

e ~In(l+z)-1=1+z+

2

l—cosz=1-— 1—%4—0(3;3} _ T

2

- -I—o{:rzjl) —1 =2 + o(z*);

[enum YucnUTEnNs U 3HAMEHATENb Ha T~ W HAXoOoUM Npenen:

ﬂ{:x:z]

m:z T O(xz} l 1 + a?

1+0

2.

r—i 3 r—0 o ?
T T—FD(:II] =0 L -_:'
2 e

Paznen 4. ludgdepennuanbHoe HCUHUCTCHUE.

= - -
5+0-0

IIpakTnyeckas padora Ne 9 «IIpaBuia HaxX0XKACHUS MPOU3BOJHOMN ISl CYMMBI, TIPOU3BEICHHUS,

4acTHOTO (DYHKIIHI»

l.y=3x"+x-1.
2. y=6x" +x°.
5 2
X —=x"+2
3. y=——"7"-+—1—.
4 6

2

4.y=2x4—%+1.

7 5
5.y=6x? +4x* +3x+4.
6. y=3x+Vx -1,

X
7. yzi/x—z—Z«/;+7.

8. y=(1+4x)(1+2x*)
9.y =x(2x—1)(3x +2).

IIpakTnyeckas padora Ne 10 «IIpousBogHas
CII0’)KHOH byHKIMN. Beruucnenue BTOPOU

MIPOU3BOHON (PYHKITUI»
1.y =(2x—=1)(x> —6x+3)
[y' = 6x>—26x+12.]

2.y=1_x.
1+x

2x*

3. y= .
Y 1—x?
3

4 y=—"0.
1+x

26

[ =6x + 1]
[’ = 18x> + 2x.]

o 5x* —2x
y 6

[ y'=8x’ —%x. ]

5 3
{y'zﬂx2 +10x2 +31

{y.:£+;¢}
2Mx 3 xt
C21 1
]
' =4x (1 +3x +10x?).]
'=2x> +x—1)]




5. y= (x+4)2. = (x+2)(x+4).
x+3 (x+3)
1-xY (1-x)

6..y= , —_ _

4 (l+xj {y 6(1+x)4}
x’+1 4 A3 o2
7. y=—7——. X =2x" —6x" —2x+1
YT x 2 {y— E— :
8.y=(2x*-3J. b=12x(2x* -3F |

Pa3znen S UnTerpajibHoe McUMC/IEHHE.
IIpakTyeckas padora Ne 11 «BslunciieHne HEONIPEAETIEHHBIX MHTEIPAJIOB.»

L [xax. 13. [xdx.
2. Id% 14. J’%
3 I% 15. [+ 55> =3 +1)dx
4. [3-2*) dx. 16. [(x* =3)(x—1)ax.

5. j#dx. 17. J.de.

6. [ (Vo +3x —¥x) . 18. [ S g

7. j%dx. 19. j(l—xizj\/x_dx.

8. '[e_xdx. 20. J.(e_x +ezx)dx.

9. [ +e) ax. - I(*/;__jzdx-

10. (1-x)(1-2x) (1-3x) dx. . | xdx
x? -1
dx dx
11. .
sz +2 23. j 3_x2
12. j sin 8x dx. 24, j 2% dk.

IIpakTHyeckas pabdora Ne 12
«BbluncieHne  OnpeneNeHHOro  MHTerpaia
MCTOJaMH 3aMCHbBI W HHTCTPUPOBAHHA 110
JacTAM»

L & 14. | dx

. 2 M
2
x- =3 sin” 7x
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2_I dx 15. '[cos4xdx.

x2=9
3_I df , 16. I(l+sinx+cosx)dx.
cos” 3x
4. [edx. 17. {273 dx.
5. '[\/x+1dx. 18. Jﬁdx.
6. .[x(x2 +1)4dx. 19. J-(x c_lx2)3 .
7. I fdx . 20. Jx\/1+x2 dx.
+2
) 1Y dx 2| dx
8. I(l—;} = 3 et
x’dx X2
9. jx o 2. [
4 —x
10. [ ixl 23, js{ujx_de.
11. j 24'J-(1+lnx)2dx.
V2 — 3x X
eV dx e'dx
25. .
12. T 5 jm
13, J' de 26. J'lnx

IIpakTuyeckass padora Ne 13 «Pacuer ompenenéHHbIX WHTErpajioB 1mo ¢opmyne HreroToHa-
JleitOHuIIa»

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

2. HaiiTu niomaas KpUBOJIMHEHHOM Tpanenuu, orpaHnYeHHON MPSIMBIMU X=a, X=b,

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

3. HaiiTu miomaas KpUBOJIMHEHHOM Tparennu, OrpaHuueHHON IPSIMBIME X=a, X=Db,
2
rpadukoM GyHKIMK y=f(x) 1 ockto Ox: a=1, b=3f(x)=x"—4x+5.

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

5. Beruucnuts miomans GUrypsl F, n300pakeHHON Ha PUCYHKE.

y=- £+6x-5

Paszgen 6 JuddepeHunajbHoe ucCHUCTeHHE (PYHKIHUU HECKOJbKHX [1efiCTBUTEIbHBIX
nepeMeHHbIX
IpakTuyeckasi padora Ne 14. «Brpruncienue npeaena QyHKIIAN. )
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3ananue 1. Haiitu yacTHBIE TPOM3BOAHbIE (DYHKIHH
z=x3y% +5x%)3 +4x -3y +2.
/24,2 3
Pemienune. Cunrtas BeMUUYMHY Y OCTOSIHHOM, MTOJTy4aeM x = 3x°y” +10x° +4.

. 2/ =3x2y2 +10x)° + 4.
CumnTas BEIMYUHY X TIOCTOSHHOM, IIOJTy4aeM X

3ananue 2. HaiiTu Bce BTOpble 4acTHbIE IPOM3BOHbIE OT (PyHKIK = = SI(Y)

83: .
ananne 3. HaiTi 4acTHYIO IPOM3BOIHYIO XXX OT yHKIMH = — ex(cos y+xsmy )
Pa3znen 7 UHTerpasbHoOe HCYHCIEHHE (DYHKIUHE HECKOJIBKHUX IIePEeMEHHbIX
IpakTnyeckas padora Ne 15 «Borunciienus: JBOWHBIX HHTETPATIOBY»

][ dady
(x+y)?

3amanue 1. Belumcnure wuHTErpanm ? pacIpoCTpaHEHHBIH Ha IPSIMOYIOJBHUK
D =[3,4;1,2]

(x + 2y)dxdy,
3amanue 2. Beluumcnaure uHTErpan b’ obmnacts D orpannyeHa  JTUHUSAMU

y=a*y=00+y—2=0

3aganue 3. Beruuciaure UHTErpai

3 B
] ] (522 — 24 )duwdy
1 J2

] j x d:dq

dy
0 1+'U'"

3ananue 4. Beruncnure nHTErpan
Paznen 8 Teopusi psaaoB
IpakTnueckass padora Ne 16 «lccnegoBanme psga Ha aOCONIOTHYIO U YCIOBHYIO
CXOJIUMOCTB»
3ananue 1.

Omnpenennte, ABI4ETCA I PAO Z Ji abCOMOTHO CXOTAMMMCA, VCIOBHO CXOTAMMMCA FUTH PACKOIAMUMCE |
n +1

Peierue.
Crauana rmpumenns npuzaar Jlefibama:

11m|a |—11m; =10,

Tl m:n + 1)

C.TIE,‘.T,DBETE.JII:-HDz IaHHEI pano CXOOMTCA. BBIHCHHM= ABMASTCA JIM 3Ta CXOOMMOCTE abCoMEOTHOM 11 '_\_-"C.TIDBHDfI.
BDCHDJ’IBSVEMCH INIPEOCIBEHEBIM [MTPDHZHAKOM CPAEHCHMA M CPaBHIIM CDDTBETCTB}TDDIHﬁ Pao 3 MDI[}"IIEﬁ

n=l

Z|(I | = z'\/i C pacXomAmUMCa rapMOHIYSCEIM PATOM Z—

HDCKDJ'.[BK\ pang Z||:I | COCTABJISHHEI 113 MDH‘J’IEH PacxooHTICA, TO HCXOTHEI SHEI.K.D‘-IEPE,‘_'["I-DDIHHCH

gt

Pa0 ABENASTCA YOIOEHO CXOTAIMHMCA.

3amanue 2.
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I:_l):lul

w
Hecnenorare, apnderca nu pan Z
=1

abcomoTHO CROOAMMMCA. VCIOBEHO CXOOAMMMCA MIH }:Ii-il.'.'}LCI,I[H]IIZ[I*II\rIICH'?r

PelueHLe.
r[pHMEHHH ITPIISHAEEK ,'—.[EﬁEHIvIL[ﬂ: EMINM. 9TO AN ABJIACTCA CEXOOAMMMCA:

x4l
lim Ja,| = lim|(_1) T
wve | Sy =1 | w5y -]

n+l
$ET g ]
PECCI\-[UITJHM Tenepb CROOMMOCTE pana 5 1 = 25 1 . COCTABNIEHHOT O M3 MOOYIEHM COOTEBETCTEYHOIIIX
?e=1| 2 a=l 727

HIIEHOE. HCHDJ’ILS'_‘_-".‘I HHIEl’pﬂJ’ILHBIﬁ MIPHIHAK CEOOTHMOCTH, ITONVHIatM

N odx o dx : 1 » 1.
‘[5x—1 =£1_}ﬂ; 151 =£1_}ﬂn10[gln|5x—]||1} =§}!1_}IE [111[5?3 —1) —1n4] =,

1
& T il
IETOBATENEHO HCXOOHEBIH pAT Z— CXOOHTCA YCIIOBHO.
w1 o~ 1
3amanue 3.

o x 5in” a

Hcenenoears Ha CxoIHMOCTE PAT Z[—l) sl
r=1 &

PeuwieHue.
[IpymeHM JOCTATOYMHEIN MpH3HaK Jlefi0HNIIA 1A sHaKoYepeIVIOmMKUECE panok. [lomvaaem

sin“a

2
)?4511'1 kA

0,

A e

MOCHOIBEY S1n X £1. CJ’IE,I[DBEIEJILHU: JaHHEIM pAl CXOOIITCA.

3amgaunue 4.

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

PelweHue.
Tlonpobvem mpuMeHnTs MpHuzHax JlefibHna:

2n+1 1

2 +1 i
1irn|a|=1im =lim =2 — =lim =20

PR Ao Gy 4+ O How am 2 x—>m3+2

b s

Bupwuo, uto Mogvne obmero uineHa He CTPeMHTCS K HVIES IpH 1 — 0. [losToMy 1aHHBIN pan pacxogMIcd.

3amanue 5.

. = (-1)*
HcenengoraTe 3HAKOYSPEIVIONTHHCA DPAX Z( jﬂ
ml 1-3 CXOIHMOCTE.
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PeineHre. 3alHmeM JaHHBIH pAI B BHIE
B _1V®
T( 1)” =—l+i_1 + L.
wn-3 3 18 81 324
TLTeHEI 5TOTO pAda YOLIBAIOT M0 abcoMIOTHO BeTHIHIe:
. SO

3718781 32477
OGnIHA 41eH pAna CTPEMHICH K HyJIHO:

. 1
lim 2 =0
3HAYHT, 3HAKOYepeIVIONIHHACE PAJ] CXOIHTCH.
CocraBuM paa az abCOIIOTHEIX BeIHYHH YJI€HOB 3TOI0 paza:
1 1 1 1 2 1
+ +

Shafoet ol E =

TR T i
CXOIHMOCTE 3TOr0 PAIA HCCTIeIVeM II0 IIpH2HAKY JlamamGepa:

1 !

u, = 3 M, =——————

e D3
1i = ;._ <K L
LH,? a, N 3 1?};(;-&1) et

3HAYHT, PAI CXOJHICA, [OITOMY 3HAKOUepeIyIOmMicsd paAx

abCoNKTHO CXOIHICH.
Paznen 9 O0bikHOBeHHbBIE U depeHIIATbHbIE YPABHEHU S
IIpakTnueckas padora Ne 17 «PemeHue 3amad Ha HaXOXACHUE
nudepeHIMaIBPHOTO YPaBHEHHUS.»
[Tpumep. Haiinure oOumii HHTErpaa HHTETPaTbHOTO YPaBHEHHUS.

}Fr

—}—+4 +2

Pemisnme:

Beegem SEMEHYE=J—;:}'r =tx4t
t'x+t=t>+4t+2
t'x=t*+3t+2

dt

—x=t243t4+2

dx

t243t+2 «x

dt _ dx

MpowHTErpUpYSM NOAYUEHHOE BhIpaMeHMe:

dt _ dx

ff2+3t+2_ x

dt dx

f{r+2)(r+1)= -
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| . Haiftu obmuit uuTerpan audgepeHunansHoro
YpaBHEHHH

3y +y° =Q2x7 +x)y
2.Haiitn pemenne 3aaaun Komn

T
y'+£=si112x5 y[5]=l

X
3.Haiitn pemienne 3aaaun Komn
r_Inx
= -
y(1)=y'(1)=0.

4 Haiitu obmee pemenue auddepeHINATEHOIO YpaBHEHUSA

3 +100y = 20sin10x —30cos1 0x — 200¢" .

Pa3nen 10 BexTopnas anredpa

IIpakTyeckas padora Ne 18 «BrlunciieHne CKaasipHOrO IPOU3BEIEHUS BEKTOPOB»

3aaHus Ha BBIYUCIICHUE JJIMHBI BEKTOpa

1. Ha mnockoctu 3anansl Touku E(—1;3) u K(3;—4) E(—1;3) u K(3;—4). Haiitu niuny Bekropa
EK

2. B npoctpanctse 3ananbl Touku C(1;2;3)C(1;2;3) u D(3;4;5).D(3;4;5). Haiitu nnmuHy BekTopa
—CD

3. JImuHBI BEKTOPOB KLuKM PaBHBI COOTBETCTBEHHO 2 U 4, a yroJI MeXly HUMHU paBeH /4.

Boruncnute gy BeKTOpa LM.

Haiitu nimMHy BeKTOpa 10 €ro KoopauHaram d=(4;—3)

Haiitu jiney BekTOpa 1o KoopauHartam d=(4;2;4)

Haiitu nnuHy BeKTOpa, €Ciu U3BECTHBI KOOPAMHATHI €ro Havana u konma. A=(2;1),B=(—1;3)

N o n ke

Haiitu jyiney BekTOpa 1o ero koopauHaram a=(6;—1)

3aganus HAa BLIYMCJINTE CKAJSIPHOE NPOU3BeIeHIe BEKTOPOB

1. IToka3atb, 4TO YETHIPEXYTOJdbHUK C BepmmuHamu A(-5; 3; 4), B(-1; -7; 5), C(6; -5; -3) u
D(2; 5; -4) ecTb KBajapar.

2. Jloka3aTp, 4TO BEKTOP d=c¢- (b a) —-a- (b C)HepHeHI[I/IKYJIHpHBI BEKTOPY b.

3. Haiitu BekTOp b, KOJUTHHEAPHbI BeKTOpY @ = i + 2j — 3k u YIOBJIETBOPSIOLINN
YCJIOBHIO b -a=28.

4. lano: @ = 4i — j — 2k, b = (2;1; 2). Haiiru:

a)a - b; 6) (@, b) B)1pzb; r) anE;

5. Kakywo pabory npomsBomur cwia F = (2; —1;—4), korga TOYKa e IPHIOKCHHS,
JIBUTASICh MPSIMOJIMHENHO, TIEPEMEITACTCS U3 TOUKU A(l -2 3) B TOUKY B(S -6; 1).

6. Haiitn paGory paBHOIEiCTByIOmEeH cunm F; =1 —j — ku F 2 =2i+j+ 3k pu

TepEeMETICHIH €€ TOYKHU MPHUIOKEHUS U3 Hava/la KOOPIAMHAT B TOUKY M(2; -1; -1).
7. Ilpu xakoM 3Ha4eHUU A BEKTOPHI b=2i— 5j + 3k m c=1 + 2j — 2k B3anMHO
NEPIEHUKYIIAPHBI?

8. B tpeyronpanke ABC Bepmmabl umeroT koopauHatel A(1: 1; -1), B(2; 3; 1), C(3; 2; 1).
Haittu:

a) ITTUHBI CTOPOH,;

0) BHYTpEHHUE YTJIbI;

B) OCTpBIH yroy Mexay meauano BD u croponoii AC.

9. HaiiTi yriel MeXay OCSIMM KOOPJIMHAT U paAnyC-BEKTOPOM ToUukd M(-2; 3; 1).
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Paznen 11 AHasMTHYeCKasA reOMeTPHUs
IIpakTyeckas padora Ne 19 «Briuucienne Touek nepeceyeHus NpsMbIX Ha TUIOCKOCTIDY
1. Hauepture rpadux QyHKuuu y=x+2
2. Cpenu npsiMbIX, 3aJaHHBIX YPaBHEHUSIMH, YKQKUTE Maphl MapajlIeIbHbIX OPSIMBbIX: 1)
x+y=2; 2) y-x=2; 3) x-y=3; 4) y=1; 5) y=3; 6) 2x+2y+5=0.

3. Haiiti paccTosiHME MEXIy LEHTpaMu OKpyKHocTel x2 +y2 =9 u x? + y2 —8x + 12 =
0.
4. Haiiti ypaBHEHHE IIPSAMOIA, TPOXOsIIEH Yepe3 HEeHTphl OKpy:KHOcTel 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)+ (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 npsameix 2x +y —5=0u2x + y + 15 =
0, mpuueM OJTHOM U3 HUX - B TOuke A(2;1).
9. Haittu yron mexay paamycamu okpyxkHocTu (x — 4)? + (y + 3)? — 25 = 0, npoBeeHHBIMU
B TOUYKaX mepecedeHus ¢ ocbro OX.

IIpoBepka BBINOJHEHUSI CAMOCTOSITeNbHOM padoThl. CamocTosTenpHas paborta
HanpaBJeHa Ha CaMOCTOSITEIbHOE OCBOCHHE M 3aKpEIJICHHE OOYYaroIMMHCS MPAKTHYECKHUX
YMEHUH U 3HaHUH, OBJAJICHUE OOIMMHU KOMIIETCHIIUSMH.

CamocrosiTenbHas TOATOTOBKAa — OOYYalONIMXCSl 1O  JUCHUIUIMHE  IIPEIIoJiaract
CJIeAYIONIMEe BUABI U (DOPMBI pabOTHI:

- pemIeHue 3aad ¢ IebIo MOJrOTOBKH K KOHTPOJIBHON padoTe.

Ilepedensb 3a1a4 AJI MOATOTOBKM K KOHTPOJIbHOM padoTte
1. BeraucnuTe caeayromue npeaessl.

sin5x 1

0 8in10x
-3.
2. lim $%83% 3]
H% CcOSXx

3. 1im LSS 1
x—=0 X 2
]

4. lim X [1.
x—1 x_l

5. Jim ¥ (0]

X—>+0 X

7. lim x" Inx(n>0) [0.]

x—>0+0

8.lim( ! - 26 j
=3\ x-3 x° -9
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13.

14.

15.

16.

17.

18.

19.

20.

21. li

22.

23.

24.

. Incos ax
lim ————.
x>0 ]n cos bx

tg x—1

lim = .
7 sindx
4

et —e™

lim —
=0 ginx

2
e —1

lim — .
=0 sinx

. l—cosax
lim———

x>0 1—cos bx

x" =1

lim - .
x—1 x — 1

. x—sin x
lim —
x—>0 X
x—sin x
3

lim
x—>0 X

X —COS X
lim ——.
x—> 0 X

lim

x—0 x3

lim -
>0 x—sinx
. g x—x

llmg—..
=0 x —sIn x

1 —4sin? lﬂ' X

25. lim

2. BEIYMCIuTh CAeayromue npeaesbl.

x—>1 1_x2

X —arctg x

e —e " —2x

tg x—1+cos 3x

. lim
x—>0 ex _e_x
. X3
Sin x —x+ Z
lim ;
x—>0 X
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. lim

. lim

1—cos x

x— 0 5x2
arctg 2x
x>0 gresin Sx

lim ln!x2 -3 )

=2 x2 _3x+2

l—ﬂsin2 172' X
3

6 }gr} 1-x?
7. lim x—ax;m —HaTypajpHOe unucio ua >0 .
x—>+® o
8. lim ———
x>+ In (1+x)
z
9. lim—*—.
x—>0 ‘ X
C [E—
£
10. lim 8>
wZ tg 3x
2
11. lim M
x— a+0 ln (x_a)
12, fi 10 (sin ax)
040 In (sin bx)
13. lin(l) X ctg 2x.
14. lim (1-x) g =.
x—>1 2
1
15. lim (ax —1jx (a>0).
1 A
16. lim n{a" +a* —ZJ (a>0).
17. lim | ————" |
2 ctgx 2cosx
18. lim (g x —sec x).
¥
19. lim( L _ 5 > j
=3I\x-3 x"—-x-6
20, lim [ - -
=l{lnx x-1
21. lim (sinx)*"
xa;
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x—>0

22. lim (cos x)?12 {e;.

1 R

23. lim[sm xj" . {e ‘.

x—0 X _

24. lim (1—sin x)*", [1.]
Ay

1 1.

25. lim (x> +1)r . ]

X—> 00

Ilepeuensb 3a1a4 11 NOATOTOBKHM K KOHTPOJIbHOM padoTte

Haiitu nmpon3BoaHbIe CIEAYIOMUX (YHKITHIA:

l.y=1-2x". [y'=—6x>]
x+2 2
2. y: . I:y'= __2j|
X x
3
3. y= , 6x
4 x* -1 y=-7; 5
(& 1)
4 ! 2]
y:x_2 y= —x—3_
. _
5. y=2Jx ——+5 o L1
Vx {y 7 |
x> 3 _2 9
CITITY s -]
2x+1 2
7. y= : 2
o {y 5}
8.y=x(2x 1) [y'z 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 - 1)Wx. {y,_3x—1_
2Jx ]
12. yzf_f. {y.: _x“(—15x2)j6x
- 5—x°
>x 5(5+4x) |
13. y= . =
(5—2x)3 { (5—2x)4 |
3 2 2 2 7
4,y B3 - (3x* +5)*(30x —254x—10).
2x-3 (2x-3) |
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2
15. y=
(x3+5)5
16. y=36x>-5
17. y =3/(4 +3x)
18. y >
x*+4
x—2
19. y=
7 x+3
20.y =sin” x.
21.y =sin x’.
22,y =cos? .
4 2
3
X
23.y =cos—.
Y

24.y = x” cos x.

25,y = sin 2x

cos 3x

Haiitu npou3BoHbIC ClEAYOMHX (DYHKITUII:

l.y :(x2 —2)sinx.+2x cos x

CcoS X
2.y= —.
1-sinx
sin x — cos x
Joy="—"7-2—-

sin x + cos x

4.y= z‘g4(x2 +1).

S.y= (tgx - ctgx)2 .

6.y=x—1tgx.

37

{y': 2(x+3)\/x2 +x—6'_

[y'=3sin’x cosx.]

[y'= 2x cosx”.]

—
s

1

{y' 5cosx —cosSx }
2cos’ 3x

[y'=x (2cosx X sin

><

[y'=x° cosx.]

=
a (sinx +cosx)’ '_
{ . 8x lg3(x2 +l) ]
a cos’(x” +1) |
. 16cos2x |

[y T sind 2x i

['=-1g* x.]

. 4x —sin2x
4x+/x cos® x




8.y=41+cos’ x . sin 2 |
y'== :
4\41(1+cos2 x)3 |
9. y=In’x. . 2lnx |
y=In"x [y _ .
x -
10. y=l+21nx—ln—x. y':g Inx_ 2
X X x  x7 x
11. yzlntgi. [y': ! .
2 sin x
12. y=1In x> .2
x_
13. y=(x—1)e". [y‘: xex]
x 2 x ]
14. y=()c2—4)c+8)e2 {y':%ez.
e —e” e e |
15 = '=
= -
16. y:exlnx. [yqzexlnx(l_l_lnx).:
17. y=x"2" [y'z (2x+x2 1n2)2x._
18 y=e'". e ne
2Vx |
19.y =tg>2x cos” 2x. [y'=2tg22x (3—25in2 2x)]
20y =In (e “+xe ™). { ox ]
y'=- .
I+x |
3 2 7
21. y=In x3 9. y'= 24x .
x =1 ix3—9Hx3—1i_
22. y=1-arctg x. [ e
| Cl+x’ '_
23. yz%xll—xz +%arcsin X. _y'= 1—x2-J
1, 1+x 1 [ 1]
24. y:ZIn _x+5arctg X. v :1—x4'
25. y =Insin 2x+4 '=— 2 2x+4.
X1 (er1) E e

IIpoBepka BbINOJIHEHUS] KOHTPOJIbHOI padore. KonTposnbHas paboTa mpoBOIUTCS C
LIEJIBI0 KOHTPOJISl YCBOCHHBIX YMEHUM U 3HAHUH U MOCIEIYIOLIEro aHaIu3a TUIIMYHBIX OIIMOOK U
3aTpyAHEHUH, 00y4alomMXcs B KOHIIE M3Y4eHHUs TeMbl Win paszznena. CoriacHo KalleHJapHO-
TEMAaTU4YECKOMY IUIaHy JUCLMIUIMHBI IPEyCMOTPEHO MPOBEICHHE KOHTPOJIbHON PaOOTHI.
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3aganue 17151 KOHTPOJIbHOM PadoThI

Bapmuanr 1
1. HccrnenoBath cucteMy ypaBHEHUH Ha COBMECTHMOCTb M ONPEICICHHOCTh, 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.

2. Pemuth cucreM ypaBHeHU# MeToaoM ["aycca. Yka3aTe o01iee 1 0IHO YaCTHOE PEIICHHUS.

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

3. Pemmts cucremMy ¢ moMouIbi0 00paTHOM MaTpuLel U o Gpopmyna Kpamepa.

_3x1 + 4’x2 + .X3 = 17;
le + Xy — X3 = O;
_2x1 + 3x2 + SX3 = 8.

4. PemuTth OAHOPOJHYI CHCTEMY YpaBHEHHUH. YKa3aThb oOIIee perieHue H
(byHIaMEHTAIbHYIO CUCTEMY PELIECHUH.

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

—5x1 — x5 + 6x3 — 2x4 = 0.

5. Ha OwuccexkTpuce mepBoro KoopauHaTHOro yrna sexar touku A(3;3) uB(x;y) ,

pacCTOsIHIE MEXTy KOTOPBIME paBHO 2. HaliTi KoopMHATHI TouKH B.

6. HaiiTu ypaBHEeHHE NPSAMOM, MPOXOISALICH Yepe3 TOUKY MEePEeceUeHUs MPSMBIX2X — Y —
1=0wu3x —y+4 = 0 napamnensHo npsimoit 4x + 2y — 13 = 0.

7. Haititu yron mexny BoicoTolt AD u meauanoii AEB TpeyrojibHUKE C BEpUIMHAM B TOYKAX
A(1;3),B(4-1),C(—-1; 1).

8. HailTu kaHOHHYECKO€E ypaBHEHUE AILIUIICA , €CIIH

a) PaccrosHne Mexny koHnamu OONBIIOW M MaJlO OCHM paBHO 5, a cymMma JUIMH
nojyoceil paBHa 7;

0) PaccrosiHus ot ero okyca 10 KOHITOB OOJIBINION OCH paBHBI 2 U 14.

9. Yepes dokyc mapabonsl y2 = —xnposeseHa npamas 1o yraom135° k ocu Ox. Haiitu
JUIMHY 00pa30BaBILIEHCs XOPAbI.
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Bapmuanr 2
1. HccnenoBarh cUCTEMY YpPaBHEHMH Ha COBMECTHOCTb M OIPEIECIIEHHOCTb, HE pellias ee.

VYka3ath riaBHbie (0a3uCHBIE) U CBOOOIHBI IEPEMEHHEIE.
( 2x; —x; +3x3+5x, =—3;
—2x, + 3x; — x4 =8;
7x1 — 3%, + 2x3 + 4x, = 0;
L —x1 — 2X, + 4x5 + Txy = —14;
—2x, — 2x, + 11x3 + 18x, = —23.

2. Pemuth cucreM ypaBHeHU# MeToaoM ["aycca. Yka3aTe o01iee 1 0IHO YaCTHOE PEIICHHUS.

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

3. PemmTh cuctemMy ¢ MoMOIIBI0 00paTHOM MaTpHIlbl U 110 popmyna Kpamepa.

x1 + 2x2 —_ 3x3 = _3,
_le + 6x2 + 9.X3 = _11;
_4’x1 - B.XZ + 8.X3 = _2.

4. PemmTh OJHOPOJHYIO CHUCTEMY YypaBHEHWH. Yka3zarb o0miee perieHue |
byHIaMEHTAIBHYIO CUCTEMY PEIICHUH.

2xq + 6x,—2x3—4x, = 0;
—5x; — 2x5 —x3 + 5x4 = 0;
—4x, + 14x, — 8x3 — 2x4 = 0;
—x1 + 10x, — 5x3 — 3x4 = 0.

5. Jlau Ttpeyronpauk ABC ¢ Bepmunamu A(1;5),B(4;1),€(13;10). Haiitu TOUKy
nepeceveHusl OMCCEKTPUCHI BHYTpEHHETO yriia A co cropoHoit BC.

6. Ipsmasy = kx + 4 ynageHa oT Hauama KOOpAMHAT Ha paccrosuue d = /3. Haiitu
3HauyeHue k.

7. Janbl nocieoBaTeIbHbIe BEPILHHBI napasuieJorpaMma
ABCD : A(—2;5),B(2;7),C(—4; —3). Haiitu koOopAHHATHI YETBEPTOI BepuIMHbl D U HAMUCAThH
ypaBHeHue quaroHanu BD.

8. HaiiTu ypaBHeHHE HpAMOM, conepsKalleli aAuaMeTp OKpyXHOCTHXZ + y2 — 6x + 4y +
8 = 0, nepnenaukyasapHbIi npsimoit x — 3y + 2 = 0.

9. Haiitu ypaBHeHHE TUIIEPOOJIBI, 3HAsA, YTO €€ SKCLEHTPUCHUTET € = 2, POKYCHI TUIIEPOOITBI

2
X
CBOMAIAIOT C (POKYCOM DILTUIICA ot y? =1.

Bapuanr 3
1. HccnenoBarh cUCTEMY YpaBHEHHMH Ha COBMECTHOCTb M OIPEIECIIEHHOCTb, HE pellias ee.

VYka3zarp riaBHble (0a3UCHBIC) M CBOOOHBI IEPEMEHHBIC.

40



X1 + 2x, —3x3 — 2x4 = 5;
—2x +x3+x4 =0;
—3x;1 + 2x, + 4x3 + 3x, = —11;
| 3x;—x,+2x3+x,=7;

13x; — 7x3 — 9x, = 35.

2. Pemmts cucteMm ypaBHeHu# Meronom ["aycca. YkazaTh o01iee U OJJHO YaCTHOE pEIICHHS.

—3x1 + 2x,+5x3—2x, = —1;
—4x, + 13x3 + x4 = —10;
—2x1 + 3x, — 3x3 — 4x, = 6;
2x, — 4x, + 3x3 + 5x4 = —8.

3. Pemmts cucremy ¢ momMouibio 00paTHOI MaTpulel U o ¢popmyna Kpamepa.

3x1 +x2 — X3 = _10,
—3x1 + 3x2 + ZX3 = 8,
le + zxz + 8x3 = _1.

4. PemuTh OAHOPOJHYI CHCTEMY YpaBHEHHUH. YKa3aThb oOIIee perieHue wu
(byHIaMEHTaAIbHYIO CUCTEMY PELICHUH.

3x1 + 2x,+2x3 + x4, = 0;
—3x1 +x; —x3 +4x4 = 0;
9x1 + 3x5 + 5x3 — 2x4 = 0;
—9x, —4x3 +7x4 = 0.

5. Haiitm KOOpAMHATBI LIEHTPA M PAAUYC OKPYKHOCTH, NPOXOIALIEH dYepe3 TOYKY
A(—10; 4) u kacaromieiics ocu Ox B Touke B(—6;0).

6. Hanmcare ypaBHeHHE MpsMOM, mpoxoasmeil yepe3 Touky (—2;1) Ha paccrosHum | oT
Hayajia KOOpA1HarT.

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

a) mnapaenbHa npsmoit 3x —y + 8 = 0;

0) mepHneHIUKYJISIpHA MPSMON Y = 5x;

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

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

8. Haiitu nmiomaas 4eThIpexyrojibHHUKa, 1B€ BEPIINHBI KOTOPOTO JeKaT B (POKycax 3JUIUICa
5x% + 9y2 — 180 + 0, a aBe Apyrue coBNagarT C KOHIIAMH €ro MaJIOW OCH.

9. Haiitu jMHy auaMeTpa 3JuIdnca (XOpabl, IPOXOJdIleil depe3 LeHTp ayummnca) 9x? +
27y? = 255, nepneHuMKyIIpHOrO K acCHMIITOTe THHEpOonsl x2 — y? = 4, npoxoxsmei yepes
HEPBYIO U TPETHIO YETBEPTH.

Bapuanr 4
1. HccnenoBaTh cUCTEMY YpPaBHEHMH Ha COBMECTHOCTb M OIPEIECIIEHHOCTb, HE pellias ee.

VYka3ath riaBHbie (0a3uCHBIE) U CBOOOIHBI IEPEMEHHEIE.

41



( —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 cucreMm ypaBHeHu# meronom ["aycca. YkazaTh o01iee U OJJHO YaCTHOE pEIICHHS.

X1 — 2Xp+2x3—4x, = —2;
—5x; + 8xy, — 4x3 + 12x, = —4;
4x1 — 7x5 + 5x3 — 12x4 = —1;
—2x1 + 3x; — x3 + 4x4 = 3.
3. Pemmuts cucremMy ¢ moMouIbi0 00paTHOI MaTpuLbl U o popmyna Kpamepa.

3x1 + x, — x3 = 10;
—3x, +3x, +92 =8;
5xq + 2x, + 8x3 = —1.
4. PemmTh OJHOPOJHYIO CHUCTEMY YypaBHEHWH. VYkazarb oOmiee perieHne |
byHIaMEHTAIBHYIO CUCTEMY PEIICHUH.

—X1 + 3x2+3X3_x4_ = 0,

{ 2x1—2x2+x3+3x4=0;
—5x; + 11x, + 8x3 —6x4 = 0;

3x1 _xz + 5x3 + 5x4 = 0.

5. Ilnomans Tpeyronsuuka ABC ¢ Bepmmnamu A(—2; 1), B(2;2),C(4;y) pasna 15. Haiitu
OopAuHAaTy BepluHsl C.

6. Uepe3 Touky nepecedeHuss npsambeix2x —y = 0ux + 3y — 1 = OnpoBeaena npsmas,
neprneHuKyisspHas npsamoit y = 3 — x. Haiitu ee ypaBHeHue.

7. JMausl nBe cmexuble Bepumnbl A(—2;4),B(2;2) mapamienorpamma ABCD u Touka
M(1; —1)mepeceuenuss ero  jauaroHaneit. Haidtu  ypaBHeHuss cropoH  BC u CDu
napasuieJorpaMma.

8. OkpyxHoCTh mpoxoaut yepe3 Touku M, (1;5) u M,(5; 3), a HeHTp ee JISKUT HA TPAMOi

X o
i % = 1. Haiitu ypaBHEHUE OKPYKHOCTH.

x%  y? .
9. lan snaune - + = = 1 . Haiftn ypaBHeHue runepGoibl, BEPIMHEL KOTOPOTO HAXOLATCS

B (oKycax, a (POKyChl — B BEpIIMHAX JAHHOTO JUIUIICA.

CBoaHas Tabdauna o npuMeHsieMbIM (JOpMaM M METOAM TEeKYIIero KOHTPOJIS U OLleHKH
pe3yJbTATOB 00yUYeHHUs

Pe3yabTarsl 00yyeHus
(oCBOECHHBbIEC YMEHUS1, YCBOCHHbIE
3HAHUA)

®opMbI M METOABI KOHTPOJIS U OLleHKH
pe3yJibTaToB 00y4eHHus

OcBoeHHBIC yMEHHS:

pacro3HaBaTh 3ajady uW/wim mpobdiemy B | OreHka NPaBUIBHOCTH BBITTOJTHEHHUSI
npo(ecCHOHATLHOM ~ W/HJIM  COLIMAJIBbHOM | CAMOCTOSITEIBHON pabOThI
KOHTEKCTE; Peurenue 3ama4 Bo Bpemsi 3aHTHS

KontponbHas pabora
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aHaM3UpPOBaTh 3aaady W/uiam npodinemy u | OueHka NPaBUIBHOCTH BBITTOJIHEHUS
BBIJICJIATh €€ COCTAaBHBIE YaCTH; CaMOCTOSTENILHOU PabOTEhI
Pemenue 3a1a4 Bo BpeMsi 3aHATHS
KontposnbHas pabora
OTIPENIeNIATh ATAIBI PELICHUS 33]auH; Onenka NPaBUIBHOCTH BBITTOJIHEHUS
CaMOCTOSITENILHOU PabOTEI
Pemenue 3a1a4 Bo BpeMst 3aHATHS
KonrtposnbHas pabora
BBISIBIISITh U 3 PeKTUBHO uckath | OueHka PaBUIBHOCTH BBITTOJIHEHUS
UHPOPMALIMIO, HEOOXOAUMYIO JUIsl PEIIEHUs | CaMOCTOATENbHON paboThI
3a[a4u U/UIU IPOOIIEMBL; Pemienue 3a1a4 Bo BpeMst 3aHATHS
KonrtponbHas pabora
COCTaBUTh IUIAaH JeicTBusA; omnpenenuTs | OueHka PaBUIBHOCTH BBITTOJIHEHUS
HE00XO0IUMBIE PECYPCHI; CaMOCTOSTENIbHOU PabOTEHI
Pemenue 3a1a4 Bo BpeMst 3aHATHS
KontposnbHas pabora
BJIAJCTh AaKTyaJbHBIMH MeTojamu paboThl B | OueHka PaBUIBHOCTH BBITTOJIHEHUS
npogecCHOHATIBHON U CMEXHBIX cepax; CaMOCTOSTENIbHOU PabOTEHI
Pemenue 3a1a4 Bo BpeMst 3aHATHS
KontponbHas pabora
peanu3oBaTh COCTaBJIECHHBIN IIaH; Onenka IPaBUIbHOCTH BBINOJIHEHUS
CaMOCTOSITENIbHOM PabOTHI
Pemienue 3aa4 Bo Bpems 3aHsTUSA
KontponbHas pabora
OLIEHUBATh PE3yJIbTaT M NOCIeACTBUs cBoux | OueHka IPaBUIbHOCTH BBINOJIHEHUS
JecTBUH (CaMOCTOSTENBHO UM C TIOMOIIBIO | CAMOCTOSITELHON pabOThI
HACTaBHUKA) Pemienue 3aa4 Bo Bpems 3aHsTUSA
KontponbHas pabora
OIpenensTh 3ajjaun Ui noucka | OneHka IPaBUIbHOCTH BBINOJIHEHUS
UHPOpPMALIUK; ONPEACTATh HEOOXOIUMBIE | CAMOCTOSTENBHON paboThI
UCTOYHUKM  uH(pOpMalMK; IUJIAHUPOBaTh | Pemenue 3agay Bo BpeMs 3aHATUS
IIPOLIECC ITOUCKA; KonTtponsHas pabora
CTPYKTYPUPOBATh nony4yaemyro | Ouenka PaBUIBHOCTH BBITTOJIHEHUS
UH(POPMaLUIO; CaMOCTOSTENILHOU PabOTEhI
Pemenue 3a1a4 Bo BpeMsi 3aHATHS
KonrtposnbHas pabora
BBIJICNIATh HauOonee 3Haummoe B mnepeuyHe | OueHka PaBUIBHOCTH BBITTOJIHEHUS

uH(pOpMalLlMK; OLEHUBaTh MPAKTHYECKYIO
3HAYUMOCTb pe3ynbTaToOB MOUCKA;
0QOpMIIATH Pe3yabTaThl OUCKA.

CaMOCTOSITENIbHOM pabOThI
Peuienue 3agau Bo Bpemsi 3aHATUS
KonTponbnas pabota

YcBoeHHbIE 3HAHNA:

aKTyaJbHBbIN npodeccuoHaIbHBIN u
COLIMAIBHBIM ~ KOHTEKCT, B  KOTOPOM
OPUXOIUTCS pabOTaTh U KUTh

KontponsHas pabora
Y CTHBIN 0npoc BO BpeMsi 3aHSATUS

OCHOBHBIC = HMCTOYHHUKH HH)OpMAIMH H
pecypcsl JUIsl pelieHus 3ajad U MmpolsieM B
npoeCcCHOHATLHOM  W/MIM  COLMAIBHOM
KOHTEKCTE

KontponsHas pabora
Y CTHBIN 0npoc BO BpeMsi 3aHSATHUS
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AJIITOPUTMBI BBITNIOJTHEHUS pabot B | KonrponsHas pabora

po¢eCCHOHATIBHON M CMEXHBIX 00JIaCTIX VYCTHBIN ONPOC M BBINOJHEHUE MPAKTUYECKHX
3aJlaHUid BO BpEMs 3aHATHS

MeToabl paboTel B mpodeccuoHanbHoil M | KonTposbHas pabota

CMEXHBIX cepax VYCTHBIA ONPOC M BHIOJHEHUE MPAKTUYECKUX
3aJJaHu} BO BpeMsl 3aHATUS

CTPYKTYpYy ILJIaHa JJIsl peLIeHUs 3a1a4 KontponsHas pabora
YCTHBIN ONPOC M BBINOJHEHUE MPAKTUYECKHX
3a1aHUI BO BpPEMsI 3aHATHUS

HOPSIIOK  OLIEHKU pe3ynbraToB pemieHus | KontposbHas pabota

3a1a4 IpogecCHOHATIBHOM 1A TebHOCTH VYCTHBIN ONPOC U BBHIOJHEHHUE MPAKTHYECKUX
3aJJaHu} BO BpeMsl 3aHATUS

HOMEHKJIATyphl uHpopmaunonubix | KonrponbHas padora

HCTOYHUKOB, IIPUMEHSEMBIX B | YCTHBIM ONPOC U BBINOJHEHUE INPAKTUYECKUX

po(hecCHOHATLHOM JIeATEIILHOCTH; 3aJlaHUid BO BPEMS 3aHATHS

IpUEMBbI CTPYKTYPUPOBAaHUS UH(OpMaIIH; KonrponbHas pabora
VYCTHBII ONPOC M BBHINOJHEHHUE MPAKTHYECKUX
3aJJaHu} BO BpeMsl 3aHATUS

dopmar odopmienus pesynbraToB mnoucka | KonrponbHas pabora

UHpOpMaLUH. YCTHBIN ONPOC M BBINOJHEHUE MPAKTUYECKHX

3a1aHUI BO BPEMsI 3aHATHUS

3.2 ®opMa NpOMe:KYTOYHOM aTTeCTALMHA

HpOMe)KyTO‘IHaSI arrecragusda 10 JUCHUIINIMHE 3JICMCHTHI BBICIICH MaTEMaTUKH —
IK3AMEH, CHCHI/I(i)I/IKaHI/IH KOTOpPOro COACPKUTCA B JTaHHOM KOMIIJICKTC DOOC.
05)/’{61}01141/[66’}! Oonycmiomc;l K coaue IK3aAMeHd npu  6blNOJIHEKUU 6CEX U008

CamocmosmenbHol pabomul,

pabouetl npoepamMmon u KaieHOapHO-memMamudeckum niaHoM OUCYUNIUHDL.

IlepevyeHb BONPOCOB K IK3aMeHY

. Onepanuu HaJ MaTpULIAMHU.

. Teopema Jlaraca.

~N NN BN

8. EnHCTBEHHOCTH 0OpAaTHOM MaTpPHIIBI.
10. Panr maTpuus!.

11. Teopema Kponekepa-Kanesnmnu.

12. Meton l"aycca.

13. Mogens JleoHThEBA.

. Cnenuuyueckue CBOMCTBA OMepaluii HaJl MaTPUIIAMHU.
. TpancnoptupoBanue matpuil. CBONCTBA Onepaluy TPaHCIIOPTUPOBAHMUSL.
. Onpenenurenu. CBOMCTBa onpeaeIuTENEH.

NPAKMUYECKUX U KOHMPOJbHBIX pabom, npeodyCMOmpeHHbIX

. Heo6xoanMoe u noctaToyHOe YCIIOBHE CYIIECTBOBAaHHUS OOPaTHOIN MaTpHUIBL.
. AJITOPUTM TIOCTPOCHUSI OOPATHOW MaTPHIIBI.

14. YucnoBast ¢yHkuus umciaoBoro aprymenta. llpumepsl. I'paduk ¢ynkumun. I'padpux

o0paTHO# (YHKIIUH.

15. Cnioco6sl 3aganus GyHKUUN. ApudMeTrndecKre onepannn HaJl GyHKIHSIME.
16. OrpaHndeHHble ¥ HeOrpaHWYCHHBbIE QYyHKIUH. | 'eoMeTpuueckoe ucronkoanue. ['pann

¢ynkuuu. [Ipumepsr.
17.  MoHOTOHHBIE
ucrosikoBanue. lIpumepsl.

byHKIHH.

KYCOLIHO-MOHOTOHHBIC

byHKIIHIH.
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18. Yernsie u HeueTHbIe pyHKIMU. Teopemsl 0 HUX. [Ipumepsi.

19. Ilepuonuueckue Gpynknuu. Teopemsl. [Ipumepsr.

20. DnemeHTapHble QYHKIINH, UX KIaccuUKanus.

21. Omnpenenenne mnpenena ¢yakuuu mo Kommum. ['eomerpuueckuit cmbici. Teopema o
€AMHCTBEHHOCTH IIpesea.

22. Omnpenenenue mnpenena (GyHKuuu 1o ['eifHe, ero SKBUBAJICHTHOCTH OIPEACICHUIO
npenena no Kommu.

23. JlokanbHBIE CBOWCTBA (PYHKITUN, UMEIOIIUX KOHESYHBIA MPE/Ie.

24. beckoneuno Manslie GpyHKIUH. TeopeMsr 0 6.M.¢.

25. beckoneuno Oospimme GpyHknuu (6.0.9.). CBsa3p mexay 0.6.¢. u 6.m.¢. CBsizb MexIy
0.0.¢. 1 HEOTpaHUYCHHBIMH ()YHKIHSIMU.

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

27. IlepBbIit 3amMevaTEIbHbIN MpeIEd.

28. Yactuunsle npenensl GpyHKuuu. OMHOCTOpPOHHHE Mpenenbl. TeopemMa O YacTHYHBIX
npeJenax 1 ee Cie/ICTBUS.

29. Teopema o mpenene MOHOTOHHOW (yHkIuH. Teopema BeiiepmTpacca 0 CXOOUMOCTH
MOCIIe0BATEIHHOCTH.

30. Bropoii 3ameuatenbHblil npeaen. CiencTBusl.

31. O6parnas ¢pyHkiusa. Teopema o CylmecTBOBaHUU HEMPEPHIBHONH 00paTHOW (PyHKITUH.

32. CrenenHas ¢yHKUMS C HATYpajdbHBIM Noka3zareneM. CpoiicTBa. CreneHHast GyHKIUS C
LEeJIBIM OTPHIATEIbHBIM MTOKa3zaresaeM. CBolicTBa.

33. Iloka3zaTtenbHast QyHKIMSA HA MHOXKECTBE ICHCTBUTEIbHBIX yncen. CBoicTBa.

34. Jlorapudmuyeckas QyHKIUS U €€ CBOMCTBA.

35. Crenennast QyHKIHS ¢ ACHCTBUTEIBHBIM MTOKa3zareneM. CBOWCTBA.

36. Tpuronomerpuueckne GyHKIUU y =sinx U y =cos x . CBoiCTBa.

37. TpuronoMmerpuueckre QyHKIMU y = tg x U y = ctg x . CBONCTBA.
38. OOparHble TpUTOHOMETPUYECKHEe PYHKIMK ) = arcsinx u ) = arccosx . CBoiicTBa.
39. OOparHble TPUTOHOMETpUYECKHE PYHKIUH y = arctg x U y = arcctg x . CBOWCTBA.

40. Tlomsarue muddepenuupyemocty ¢yHkuun. I[lpomsBomHas u  auddepeHnnal.
I'eomerpruecknii ¥ MEXaHUYECKUM CMBICI MPOU3BOAHON. TeopeMbl O IPOU3BOLHOW CyMMBI,
IIPOU3BEICHUS U YaCTHOTO.

41. IlpousBomHas u aud¢epenHuan odpaTHO M clIOXHOH ¢(yHKuMHA. MHBapuaHTHOCTB
dbopmbl iepBoro auddepeHuana.

42. TTapaMeTpHUyecKH 3aJaHHbIC KPUBbIE U GYHKLUH, UX TU(PEpeHIIPOBaHNUE.

43. IlpousBoansie u nuddepeHIaibl BHICIINX TOPSIKOB.

44. Bospacranue (yObiBaHu€) QyHKIIUH B TOUKe. JIOKaIbHBIN SKCTPEMyM.

45. HeobxoauMoe ycioBUE JOKAIBHOTO 3KCTpeMyMa nuddepeHupyeMon B TaHHONH TOUYKe
byHKINN.

46. Teopema Posms. Teopema Jlarpanka. CrnenctBust u3 TeopeMbl Jlarpanka (TOCTOSHCTBO
(GyHKLIMN, UMEIOIIeH Ha MHTEpBaJieé PaBHYIO HYJIO IMPOU3BOAHYIO, YCIOBHS MOHOTOHHOCTHU
GyHKIIMM Ha WHTEpBaje, OTCYTCTBHE Pa3phIBOB IEPBOrO poJia U YCTPAHUMBIX Pa3pbIBOB Yy
IIPOU3BOJHOMN).

47. O6006menHas popMyia KOHEUHBIX MpupanieHui (teopema Korm).

48. PackpsiTue HeonpeneneHHocTel (mpasuiia Jlonurans).

49. TlpuszHaku MOHOTOHHOCTH (yHKIHMH. OTBICKAaHHME CTallMOHAPHBIX ToueK. I[lepBoe
JIOCTAaTOYHOE YCIIOBHE IKCTpeMyMa. Bropoe 1ocTaTogHOE YCIIOBHE SKCTPEMyMa.

50. Bremyknocte rpaduka ¢ynknun. Touku nepernba. HeoOxommmoe yciioBue meperuoa.
[lepBoe mocraTouynoe ycinoBue neperuda. Bropoe nocratounoe ycnosue neperuoa.

51. Acumnrotel rpaduka ¢ynkuuu. Iloctpoenne rtpaduka ¢yHkuuu. OTbICKaHHE
MaKCHMaJIbHOTO U MUHUMAJIbHOTO 3HaYeHUI (QYHKIMHU, ONIpe/IeTICHHON CerMEHTeE.

52. llonstue nepBooOpazHoi pynkuuu. Heompenenenusiii naTerpan. OCHOBHBIE CBOWCTBA
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HEOIpeIeIEHHOr0 UHTErpasa.
53. UHTerpupoBaHue METOJIOM 3aMEHOM MTEPEMEHHOM.
54. VIluterpupoBaHue 110 YacTIM.
55. ®opmyna Herotona — JleiiGuuna.
56. MHTrerpupoBaHue 110 YacTsIM U 3aMEHa IEPEMEHHON B ONPEEIIEHHOM UHTErpase.

Ilepeyenb 3aaHUil K JK3aMeHY
1. Beruuciaure matpunty D= A4-B+2C "' rme

3 2 1 -2 0 1
A= , B= , C= ;

2. Beruncnute matpunty D= A-B+2C " rme
13

1-25 4 1
A= , B=|02|, C= .
2 01 30
10
3. Beruucnure matpuny D = A-B +2CT,r;[e
1 2 -2 1 0 1
3 4 ) > 1 0

4. Beruucnute matpunly D = A- B+2C "' rne
21

211 1 0

A= , B=103|, C= .

-1 0 2 2 -1
10

5. Beluucnuts onpenenurens

3 -1 1 2

1 0 -3 1

2 -2 1 1

1 0 2 3
6.BerauciuTe onpeneauTenb

213-21

01-132

00-142

000 31

000 01
7. BBIYUCIUTB ONPEECIIUTEID

1 -2 1 2

1 0 0 1

2 =2 1 1

1 -1 2 3

8. BBIUMCIUTD ONPENEIIUTEND
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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

Sx,+x,—x;=5

10. Pemuthb cucreMy JTMHEHHBIX aareOpandecKkux ypaBHeHHH MeToaoM ["aycca

2x, +4x, —x; =5
- X, +2x,+4x, =5

Sx,+x,—x;=5

11. PemuTh cucTeMy JIMHEHHBIX aJIreOpandecKuX ypaBHEHUN

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

x,—3x,=4

=3x,+2x,—x;=4

12. Pemmuthb cucTeMy JTMHEHHBIX ajdreOpandecKux ypaBHEHUN
MeroqoM ["aycca

2x,=5x,+x; =4
x,—3x,=4
=3x,+2x,—x, =4

13. Haiitu o6patHyro Matpuiy A~ x marpune A

r=(s 7)

14. Haiitu o6paTnyto matpuiy A~1 x marpune A
A= (6 2)
1 3
15. Haiitu o6paTnyto matpuiy A~1 x marpune A
A= (—2 5)
4 3
16.Ha mnockoctu 3amansl Touku E(—1;3) u K(3;-4) E(—1;3) u K(3;—4). Haiitu nnuny
BEKTOpa EK
17.B mpoctpanctBe 3amanbl Touku C(1;2;3)C(1;2;3) u D(3:4;5).D(3;4;5). Haiitu nnuny
BEKTOpa —CD
18./lMHBI BEKTOPOB KL u KM paBHBI COOTBETCTBEHHO 2 U 4, a YyroJl MeX1y HUMU paBeH

n/4. Beruucnute ayvHy BekTopa LM.
19.HaiiguTe cKajspHOE NPOM3BEIEHHE BEKTOPOB d M b, ecim  |d| = 4, |b| =10,
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—
o (ab)=2
20.HaiiauTe CKauspHOE MPOM3BEIEHHE BEKTOPOB d M b, ecimu  |d| = 2, |b| =75,
—
A(ab)=z

—_
o - - = 1T
21. HaniauTe ckanapHoe npousseaeHne BeKTopos d U b, ecan |d| = 2, |b| =5, ¢(ab):g

22. IlpuBecTy K KAHOHUYECKOMY BUAY YpaBHEHUE KPUBOH 2 MOpPsIIKA, HAUTH BCE €€ MapaMeTphl,
nocrpouts kpusyto.  9x2—412—90x—8)+185=0.

23.Jlana xkpuBas. [IpuBecTu k kKaHOHUYECKOMY BUly. [TocTpouTh 1 onpeaennTh BUI KPUBOU.

6x2+25-\xy+2y2=21.

24 BbIACHUTH BUJ KPUBOH 110 O0IIEMY YpaBHEHHUIO, HAUTH €€ IapaMeTphl U MOJIOKEHUE B
cucteme koopaunar. Crenath pucynok. 3x2—6y2—12x—108)—492=0.

25. BpIsicHUTE, KaKM€ U3 JaHHBIX YPAaBHEHU SBIIAIOTCS] YpaBHEHUSIMH OKPY>KHOCTH, HalliuTe

LIEHTP OKPYKHOCTH U €€ PajnycC: . (x—-1)"+(v+2)" =25 4,
x*—2x+y*+4y—20=0

26. BolsCHUTE, KAKUE U3 JAHHBIX YPABHEHHI SBISIOTCS yPABHEHUAMH OKPYKHOCTH, HAUTE
LEHTp OKPY)KHOCTH H ee paguyc: * + ¥ T8r—ay+40=0 ,,,

x?+y?—4x+2y+1=0

27.BbIsicHUTe, KaKUe U3 TaHHBIX YPaBHEHUH SBISIIOTCS YPaBHEHUSIMH OKPY>KHOCTH, HallIUTe
LEHTP OKPYKHOCTH U €€ PaJinyc:

28.Hanumure ypaBHEHHE OKPYKHOCTH, TPOXOIAIICH yepe3 TpH 3aJaHHbIE TOUKU A(2; ':');

B(1;1), €(2;2)

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

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

31. Berunciuth 001acTh onpenenenus f(x) = Vx+2+ 5 \/i__x

. X
32. Berunciuth 0051acTh onpenenenus f(x) = arcsin >

33. Berauciuth 06s1acth onpeneneaus f(x) = logs(x — 2).

1
In(x+3)°

34. Beruncnuth obnacts onpenenenus f(x) =

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

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

37.Haiit npou3BOAHbBIE QYHKIMA ) = — "
x f—

38.Haiitu nmpou3BoHbIe GyHKIHHA y = e
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39.Haiitu npousBoaHbie QyHKIUNA Y =+/2—3x
40.Haiitu mpousBogHbIe (PYHKIUI, HCTIOIB3Ys TEOPEMBI JU(PepeHIIMPOBAHUS

y=x-In3x
41.Haiiti mpousBoiHbIE QYHKIIUN, UCTIONB3YS TeOpeMbl TU(depeHITTPOBaAHUS
. 3x
x4l

42 Beraucnute y =cos3x +2sin’ x.

43. Beraucnure  y =5 +log, x

44 Haiity TpeThio ponsBoanyio Gynkumii (" —?) a) y=sin2x
45. Haiitu Tpetbio npoussoanyio Gymkmuii (" —?) y=cos3x

d.
46. Bpruncnure nHTErpa ‘[2_)63
X

47. Beruucante UHTErpal F\l x” dx

dx

48. Beruuciaure nHTErpai o

49. BeluyicuTe UHTErpall j 37 dx

50. Haiitu uHTErpajibl METOAOM 3aMEHBI IEPEMEHHOMN: I A2 + xdx

dx
51. HaifTu unTerpaibsl METOIOM 3aMEHbBI IEPEMEHHOM j 1
x —

52. HaifTu unTerpaibsl METOI0M 3aMEHbI IEPEMEHHOM je‘3 Y3
53. Haiitu uHTErpaibl, NCIO0JIb3Ysl METOJl MHTETPUPOBAHUS 110 YaCTAM Ier_3 Ydx ;
54. HaifTu uHTerpaisl, UCHOJIb3ysl METOJl MHTETPUPOBAHUS 10 YaCTSIM j2x In xdx .

55. HaliTu uHTerpaisl, UCIOIb3Ysl METOA UHTETPUPOBAHUS 10 YACTAM I xe dx ;

56.B xmacce 25 ydyeHukoB. CKOJIBKUMHU CIIOCOOAMU MOKHO M3 HHMX BbIOpaTh 4 ydanuxcs s
nexypersa?

57.CKoJIBKO BapHaHTOB TPEX3HAYHOTO IIU(POBOTO KO CYIIECTBYET?

58.B konTekcTe 2 OykBHI Oenoro mBera, 2 OykBbI cHHEro IBeta W | OykBa JKeITOro IIBETa.
CKOJIBKUMH CITOCO0aMH MOXKHO BBIOpaTh 3 OYKBBI (TTOPSIOK BHIOOpA HE BayKeH)?

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

60.CKOTBKUMH CIIOCOOAMU MOKHO COCTaBUTh CIIMCOK U3 6 GHIbMOB?

4. Cucrema oneHuBanus koMiuiekTa ®OC Tekymero KOHTpPOJIst ¥ MPOMeKyTOYHOI
aTTecTaluu

Kaxaplii Bu1 padoThl OlleHHBAETCH MO NATH 0AJIbHOM HIKAJIE.

«5» (OTIMYHO) — 3a NIYOOKOE U MOJHOE OBJIAZICHNUE COJlepKaHUeM yueOHOro MaTepuaiia,
B KOTOpPOM OOydarouuiics CBOOOJHO W YBEPEHHO OpPHUEHTHPYETCS; 3a YMEHHE NPAKTHUYECKU
IPUMEHSTh TEOPETUUECKHE 3HAHUS, BHICKA3bIBATh 1 0OOCHOBBIBATH CBOU CyXkAeHUsA. OLeHka «5»
(OTJII/I‘IHO) npeanojaract rpaMOTHOC U JIOTUYHOC U3JIOKCHHUEC OTBCTA.

«4» (xopowo) — ecau OO0ydarolMiics IMOJHO OCBOMJI y4eOHBIH Marepual, BiajeeT
Hay4YHO-IIOHATUMHBIM aNnaparoM, OPUEHTHUPYETCS B M3Y4CHHOM Marepuaje, OCO3HAHHO
IPUMEHSET TeOPETUUYECKHE 3HAHUS Ha MPaKTHKE, IPaMOTHO M3JIaraeT OTBET, HO COJAEp)KaHUE U
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¢dopma oTBETa UMEIOT OTIEIbHBIE HETOUHOCTH.

«3» (yIOBIETBOPUTEIBHO) — €CIM O0ydaromuiicss oOHapyKUBaeT 3HaAaHUE U IOHMMAHUE
OCHOBHBIX TOJOXEHUH yu4eOHOTro MaTepualia, HO M3JaraeT ero HEMOJHO, HEelOClIeA0BaTeNbHO,
JIOIYCKaeT HETOYHOCTH B IPUMEHCHMM TEOPETHMYECKHMX 3HAHUN IIPU OTBETE HA IPAKTHKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2»  (HEyIOBIETBOPUTEIBHO) — eciu OOyd4aroIluiCsS HMMEeT PpPa3pO3HEHHBIE,
OeccucTeMHBbIC 3HAHUS, JIOMYCKaeT OMMOKH B ONpEIeNeHHH 0a30BBIX MOHATUH, MCKaXaeT UX
CMBICJI; HE MOXKET TPAKTUYECKH IPUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurtepun oneHuBaHus 0TBETA 10 YCTHOMY OIIPOCY.

«5» (OTIMYHO) — 3a NIYOOKOE M MOJHOE OBJIAZICHUE COJIEpKaHUEM YyueOHOro MaTepuaiia,
B KOTOpPOM OOydarouuiics CBOOOJHO W YBEPEHHO OpPHUEHTHPYETCS; 3a YMEHHE NPAKTUYECKU
IPUMEHATh TEOPETUYECKUEe 3HAHUS, BBICKA3bIBaThb U OOOCHOBBIBATH CBOM CYXKJIEHUS; 32
IPaMOTHOE U JIOTUYHOE U3JI0’KEHUE OTBETA.

«4» (xopomo) — eciau 0OO0ydarolMiics MOJHO OCBOMJI Yy4eOHBIH Marepuai, BiajeeT
HAy4YHO-IIOHATUIHBIM ammapaToM, OPUEHTHPYETCS B M3YYEHHOM MarepHualle, OCO3HaHHO
IIPUMEHSET TEOPETUYECKUE 3HAHUS HA IPAKTHKE, TPAMOTHO M3JIaracT OTBET, HO COAEPKAHHUE U
¢dopma oTBEeTa MMEIOT OT/EIbHBIE HETOUHOCTH.

«3» (yIOBIETBOPHUTEIBHO) — €CIM O0ydaromuiicss oOHapyKUBaeT 3HaAaHUE U IOHMMAaHUE
OCHOBHBIX TOJOXEHUH yu4eOHOTro MaTepualia, HO M3JaraeT ero HEMOJHO, HEelOClIeA0BaTeNbHO,
JIOIYCKaeT HETOYHOCTH B INPUMEHCHMM TEOPETHMYECKHMX 3HAHUM IIPU OTBETE HA IPAKTHKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUS.

«2»  (HEylOBIETBOPUTENBHO) — eciu OOydJaroIlUHCS HMMEeT PpPa3pO3HEHHBIE,
OeccucTeMHbIe 3HAHUS, JIONMYCKAaeT OMMOKH B ONpEIeNeHHH 0a30BBIX MOHATUH, MCKaXaeT UX
CMBICJI; HE MOXKET TPAKTUYECKH IPUMEHATh TEOPETUYECKUE 3HAHUS.

Kpurtepun onieHMBaHNS ONIOPHBIX KOHCIIEKTOB.

«5» (OTIMYHO) — AaKKypaTHOCTb BBINOJIHEHUS, UYUTAEMOCTb TEKCTa, I'PaMOTHOCTh
(TepMuHoOsIOrHUecKas u opdorpaduueckas), HOTHOE PACKPHITHE TEMbI KOHCIIEKTA.

«4» (xopol0) — TeMa KOHCIIEKTa pacKpbITa, OJJHAKO MaTepua U3J0XKEH HEAOCTaTOYHO
JIOTUYHO; aKKypaTHOCTb BBITOJIHEHMS, YUTAEMOCTh KOHCIIEKTA, IPaMOTHOCTb
(TepMmuHONIOTHYECcKas U opdorpaduueckasi).

«3» (YIOBIETBOPUTENILHO) — MaTepUal U3JI0XKEH HEJI0CTaTOYHO JIOTUYHO, HEAKKypaTHOE
BBITIOJIHEHHE, YUTAEMOCTh KOHCIIEKTa, TPAMOTHOCTh (TepMHUHOJIOrHYECKast 1 opdorpaduueckas),
TeMa KOHCIIEKTa PaCKpbITa HE B ITIOJIHOM Mepe.

«2»  (HEyIOBIIETBOPUTEIBHO) — Marepual M3JO0XKEH HEJOTMYHO, JIOIYyLIEHBI
TEPMUHOJIOTHUECKHE U opdorpaduueckue omunOKy, Hepa30opUuBbIM MOYEpPK, TeMa KOHCIEKTa
HE pacKphITa.

Kpurepun ouneHuBaHus 3aJaHUI MPAKTUYECKHUX PadoT.

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

Kaxnoe 3a1aHue olleHUBaeTCsd MaKCUMAIIbHO OLIEHKOH «5» (OTIMYHO).

ITo pe3ynbTaTram OLIEHUBAaHUA BCEX 3aJaHUN OLIEHKA COOTBETCTBYET CPEAHEH.

Kpurepun onicHMBaHMsI pEIICHUN 3a1a4.

«5» (OTJIIMYHO) — COCTABJIEH NPABUJIBHBIA AJTOPUTM PELICHUS 3aJa4yM, B JIOTUYECKOM
paccyXJ€HUH, B BBIOOpE HOPMAaTHUBHBIX MCTOUHUKOB M PEILICHUU HET OUIMOOK, MOIy4€H BEPHBIH
OTBET, 33/1a4a PElIeHa PallMOHAIBHBIM CIIOCOOOM.

«4» (XOpolIO) — COCTaBJIEH NPaBWIbHBIA aJrOPUTM pELIEHHs 3aJaud, B JIOTHYECKOM
pacCy)KICHUM ¥ pEIIeHWH HET CYIIECTBEHHBIX OIIMOOK; NPaBWIBHO CJIEJaH BBIOOD
HOPMATHUBHBIX HCTOYHMKOB; €CTh OOBSCHEHHME pEIEHMs, HO 3a/laya pelleHa HepaluOHaIbHbIM
CIoco0OM WIIM IONYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIINOOK, MOJIyuYeH BEPHBIN OTBET.

«3» (yIOBIETBOPUTENBHO) — 3aJaHHME BBINOJIHEHO, B JIOTMYECKOM PACCYXJIEHHH HET
CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHBI CYIIECTBEHHBIE OIIMOKM B BHIOOPE HOPMATHBHBIX
HCTOYHHUKOB; 33/1aya pellieHa He MOJIHOCThIO UK B 00IIEM BUJE.

«2» (HEeyIOBJIETBOPUTEIIBHO) — 3a/la4ya peIIeHa HEPABUIIBHO.
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Kpurtepun oneHuBaHNs KOHTPOJBHOM PadoThI
3amanne K KOHTPOJBLHOM pabOTe COCTOUT U3 JIBYX 3a7a4, KaK/1as U3 KOTOPHIX OIEHUBACTCS
MaKCUMaJIbHO OIEeHKOU «5» (omimuHo). [lo pe3ynbraram OIEHMBAHMS PEIIEHUS IBYX 3ajJad
OIICHKA COOTBETCTBYET CPEAHEH.
Kpurtepun oueHnBaHus 0TBETOB 10 IK3aMeHANMOHHBIM OMJIeTaM.
1. Ouuenka "oTiMuHO" MpeNIOIaraeT:

[TosHBIE W TOYHBIE OTBETHI HA 3 BOMpoOca dK3aMeHAaMOHHOro Omiera CBOOOIHOE BIaJCHUE
OCHOBHBIMHM TEpPMUHAMHU M TOHATUsAMHU Kypca. [lociienoBarenbHOE W JOTUYHOE H3IIOKEHUE
Marepuaja Kypca. 3aKOHYEHHBIE BBIBOABI M  OOOOWICHHS IO TEME  BOIPOCOB.
HcuepnpiBaromiye OTBETHl Ha BOIIPOCHI MPH CIaye K3aMeHa.

2. Ouenka "xopomo" mpeamnonaraet

[TonHble ¥ TOYHBIE OTBETHI Ha 3 BOINpOCa HK3aMEHALMOHHOro Omiera * 3HaHME OCHOBHBIX
TEPMHHOB U MOHATHI Kypca. [locienoBaTenbHOE HM3JIOKEHUE Marepuana Kypca. YMeHue
(bopMyITUpOBaTh HEKOTOPHIE 0000IIEHUS IO TEME BOTPOCOB. J[0CTaTOYHO MOJIHBIE OTBETHI Ha
BOTIPOCHI IIPH CJ]a4e IK3aMEHA.

3. OueHka "yJ0BJIETBOPUTEIBHO" MIPEAIIOJIATacT:

[TosHBIE W TOYHBIE OTBETHI Ha 2 BOMpPOCA DK3aMEHAIMOHHOTO OwuieTa. Y IOBIETBOPHTEIHLHOE
3HaHHWE OCHOBHBIX TEPMUHOB U MOHATHI Kypca. YOBIETBOPUTEIbHOE 3HAHHUE WM BIaJICHUE
METOJJaMH U CpEeACTBAMM pelieHHs 3anady. HemocTaToyHo mocienoBaTelbHOE H3JI0KEHUE
MaTepuana Kypca. YMeHue (hopMynupoBaTh OTAENbHbIE BBIBOABI U OOOOLIEHUS IO TeMe
BOIIPOCOB.

4. OmneHka "HEYIOBIECTBOPUTENILHO' MPEIOIaraeT:

[onHbIit ¥ TOUHBIN OTBET Ha | BOMpoca 3K3aMEHALIMOHHOTO OMIIeTa.
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