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1. MACIIOPT PABOYEM ITPOT'PAMMBI T CHUILIMHBI

Ob6JsacTh NpUMeHeHHs pado4eil MPOrpaMMbl

Pabouas nporpamma o61eo0pa3oBaTebHON y4eOHON AUCIMIUTMHBI SBISETCS YaCThIO OCHOBHOM
oOpa3zoBarenbHON TporpamMmbl B cooTBeTcTBUM ¢ PI'OC ais cnenuansHOCTH: CHEHaTbHOCTH
09.02.07 WudopmarmoHHble CHCTEMBl U TPOrpaMMHUpOBaHHME (YKPYIMHEHHAs TpyIna
cneuuansHoctd 09.00.00 MHpOpMaTHKa U BEIYUCIUTENbHAS TEXHUKA) U1 00y4Jaromuxcs O4HOM
dbopmbl 00ydeHHMS.

MecTo y4eOHOi AMCUMIIJIMHBI B CTPYKTYpe OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl

I[I/ICL[I/IHJII/IHa OTHOCHUTCA K MATCMATUYCCKOMY U OGH.[CMy CCTCCTBCHHOHAYYHOMY HUKITY.
JucnurinHa peann3yeTcst B paMKax 00s3aTeNIbHON YacTH.

[Inanupyemble pe3yJibTAThl 0CBOEHUS AN CHUIIUHBI:

OcBoenue coaepxanus 0011e00pa3oBaTeIbHON y4eOHOU TUCITUTIIMHBI 00€CTIeYnBaeT
JOCTIKEHUE 00YyJaIOIIUMUCS CIETYIONINX PE3YIbTAaTOB:

Henu u 3a1ayn AUCIUIUIMHBL:

* (opmupoBaHUE MpeACTaBICHUIN O MAaTEMATHKE KaK YHHBEPCATHLHOM SI3bIKE HAYKHU, CPEACTBE
MOJIETIMPOBAHUS SIBJICHUN U IIPOLECCOB, 00 UAESIX U METOAaX MaTeMaTHUKHU;

* pa3BUTHE JOTMYECKOT0 MBILIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPAXKEHMU S, aJITOPUTMUYECKOM
KYJIBTYpPbI, KPHTUYHOCTH MBIIIUICHUS HAa yPOBHE, HEOOXOAUMOM 1715 OyayIieid mpodeccrnoHalbHOM
NEeSTeIbHOCTH, JUISl TPOJOJKEHHsI 00pa30BaHus U caMo00pa30BaHMUs;

* OBJIa/ICHUE MAaTEeMAaTUYECKUMHU 3HaHUSAMU U YMEHUSMHU, HEOOXOAMMBIMU B TIOBCETHEBHOM
JKU3HU, I U3YUCHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX TUCIUILIMH Ha 0a30BOM YPOBHE U AWCIMILINH
poeCCHOHAIBHOTO IUKIIA, JJIS TIOJTYIeHHsI 00pa30BaHUs B 00J1aCTsIX, HE TPEOYIOMUX yriayOaeHHON
MaTeMaTHYEeCKOM MMOATOTOBKH;

* BOCIIUTaHUE CPEJICTBAMHU MAaTEMaTUKU KYJIbTYpPbl JUYHOCTH, TOHUMaHUSI 3HAYUMOCTHU
MaTE€MaTHKH JJI1 HAY9HO - TEXHUYECKOr0 Mporpecca, OTHOLIEHUS K MaTEMaTUKE KaK K 4acTu
00111e4eNIOBEYECKON KYJIbTYPhI Uepe3 3HAKOMCTBO C HCTOPUEH pa3BUTHsI MaTeMaTUKH, 3BOIOLUEH
MaTeMaTHYECKUX UICH.

Kon OK, IIK YMenus 3HaHus




OK O1. pacmo3HaBaTh  3a/avy H/Wid aKTyaJIbHBINA npodeccuoHaNbHBIHI "
BriOupars npobiaemMy B IpOPecCHOHATBHOM | COLMAIBHBIA ~ KOHTEKCT, B  KOTOPOM
CIIOCOOBI W/WIH COIMAIbHOM KOHTEKCTE; MPUXOTUTCS pabOTATh U JKUTH;
PCIICHMA 33729 | aHAIU3UPOBATh  33auyy W/WIM | OCHOBHBIE MCTOYHUKMA HMH(POpMAIUM |
NpO(heCCHOHANBH| T1po6IeMY 1 BEIIETATE 68 PECYPCHI ISl peIIeHUs 3a71a4 U po0JieM B
ol COCTaBHbIE YAaCTH; OIPEIENATh | MPo(ecCHOHATBHOM H/WIIK COLUAIEHOM
ACATCHBHOCTH, | srampl penieHUs 3a/1a4u; KOHTEKCTE; QITOPUTMBI  BBITIOJTHEHHUS
HPUMEHHUTEIBHO | prigpiisaTh 1 9)(HEKTHBHO paboT B mpodeccHoHaTbHOW M CMEXHBIX
K MCKaTh HHPOPMAIIHIO, 00J1acTsX; METO/IbI paboThI B
PasIHIHBIM HEOOXOAUMYIO JUISi  PEIleHHs | NpodeCcCHOHaNIBLHON U CMEXHBIX cdepax;
KOHTCKCTaM. 33124 U/UJIU TIPOOIIEMBL; CTPYKTYpY ILIaHa JUlsl PELIeHHUs 3a71a4;

COCTaBUTh  IUIAH  JCWUCTBUS; | TOPSIOK OLIEHKU PE3YJIbTATOB PEILICHHS

oTpeeuTh HE0OXOTUMbIE 3aja4 mpodeccHoHaIbHOM AeATEeIbHOCTH

pecypchl; BIaJeTh

aKTyaJIbHBIMU METOJaMH

paboThI B

po(eCCHOHATEHON U CMEXKHBIX

cdepax; peann3oBarb

COCTaBJICHHBII TJIaH; OIICHUBATh

pe3ynbTaT ¥ NOCIEICTBUS

CBOUX NEUCTBUN

(camocTosITeTHHO WU c

MOMOIIbIO

HACTaBHUKA)
OK 05. OTIPENIENATh 3aJa4M JJI MMOMCKA | HOMEHKJIATYPBI MH(GOPMAITMOHHBIX
Ocy1ecTBiATh | MHPOPMAIIUH; OTIPENIeNIATh | HICTOUYHUKOB, PUMEHSIEMbIX B
YCTHYIO 1 HEeo0X0UMbIe UCTOYHHKH | Tpo(ecCnoHaTbHON IeATeNbHOCTH;
MMCbMCHHYIO UH(pOpMaLUH; NJIaHUPOBATh | IIPUEMBI
KOMMYHMKAITHIO | mporiecc MIOUCKA; | CTPYKTYpHUPOBaHUS MH(POPMAITUH;
Ha CTPYKTYpPHPOBaTh dopmat oopmIeHHs pE3yIBTaTOB
FOCYAApCTBEHHO | 1omygaemyto uH(popMaluio; | morcka MH(GpopmMauu
M A3BIKE C BBIIEJSITE Haubosiee 3HAYUMOE
ydeToMm _ | Buepeune vH(pOpMaLKy;
0COBEHHOCTEH | orenppars HPAKTUYECKYTO
COMHAITBHOTO U | 3yayyMoCTh  PE3YNILTATOB
KyJIbTYpHOTO HOKMCKa; OOPMIISATH PE3YIIbTATHI
KOHTEKCTa.

IIOHCKa




2. CTPYKTYPA U COAEPKAHUE JTUCIUIIJINHBI

2.1 O0beM IMCHUIINHBI M BHbI Y4e0HOH padoThI

Ounas popma 00ydeHUs

Buo yueonoii pabomut Oo6vem uacos
O0bem 00pa3oBaTeIbHOM NPOrpaMMbl 109
Padora o0yuyarommxcsi BO B3aUMO/eHCTBHH C IIpenojaBaresieM 89
B TOM UHCJIE:
JeKIH (YPOKH ) 53
B ()OpME MPAKTHUECKOH MOATOTOBKH (€CITH MPETYCMOTPEHO) *
MPAKTUYECKHUE 3aHITUS 36
B (popME MIPAKTHUECKOH MOATOTOBKH (€CITH MPETYCMOTPEHO) *
JabopaTOPHBIC 3aHATHS
B (popME MIPAKTHUECKOH MOATOTOBKH (€CITH MPETYCMOTPEHO) *
CamocrosiTesqibHasi padoTa odyualouierocs (Bcero) (eciu npedycmompena) 20

Kouncynwrammu (eciu npedycmompena)

[TpomexxyTouHast arTecTanus B popme 0/3




2.2. TemaTu4yeckuii I1aH U coep:kanue yueOHou qucuumuinabl EH.01 DiemeHThI BbIcHIei MATEeMaTHKH

Haumenos
aHue pa3/iesioB
A TEM

Copeprxanue yueOHOT0O MaTtepraia U popMbl OpraHU3aIUH ACATSIBHOCTH 00 yJalOIIUXCs

O0BeM
4aCcoB

OcBauBaeMbIe
QJIEMEHTBI
KOMIIETEHITUN

1

4

Pa3zpen 1
JInnerinas
anreOpa

Conep:xxanue yueOHOr0 MaTepuasia

Martpuiisl u onpeneaIuTeNn

10

TemaTnka y4eOHbIX 3aHATHH

1. Tlonstue marpuupbl. [loHstue ennHnYHON MaTpulbl. [IoHATHE TpaHCTIOHMPOBAHHOMN
Matpulbl. [loHsITHE KBagpaTHON MaTPHUIIbI

2. TlonsTtue TpeyroyibHOM MaTpUIlbl. Onepamusi CyMMbl, pa3HOCTH, YMHOXEHHUSI MaTPHI]
[lonstue onpenenurens. CBOWCTBA ONPENETUTENS]

IIpakTHyeckasi padora

1. TpancnonupoBaHue Matpuilbl. HaxoxaeHue cyMmMbl M TPOU3BEICHUS MATPUIL

2. Bpruucnenue onpenenurens. Pacuer MmuHopa.

[\

3. Brruucnenne o0paTHON MaTPHIIBI

OK 01, OK 05

Pasznen 2

CucreMnl
JIMHEHHBIX
YpaBHEHHI

Copep:kaHue y4eOHOro MaTepHuaJja

Cuctembl TMHEHHBIX alreOpandecKnX ypaBHEHHUH MEPBON CTENECHU

TemaTnka yueOHbIX 3aHATHH

I.Marpuunsie ypaBHeHHs. MarTpuyHbld METOA ISl PEUIEHUS CUCTEMbl JIMHEHHBIX
ypaBHeHuii. Merong Kpamepa u ['aycca nis pemieHns: CucTeMbl TMHEHHBIX YPaBHEHUI

IIpakTnueckas pabora

1. Pemenue merogom Kpamepa cucteMbl TMHEWHBIX YPaBHEHHI

2.Pemennie MaTpUYHbIM METOJOM CUCTEMBI JIMHEMHBIX YPAaBHEHUI

N

3.Pemenue Merop ['aycca cuctembl IMHEHBIX YpaBHEHUN

Pa3znen 3
Teopus
pesesion

Conep:xxanue yueOHOr0 MaTepuasa

Teopus npenenoB GyHKIUUA OJHON TTEPEMEHHON

TemaTuka y4eOHbIX 3aHATHH

1. Ywucnossie mocnenoBaTenbHOCTH. [Ipenen ¢pynkmuu. CBoiicTBa npenenoB. OCHOBHBIE
TeOpeMLI JJIA BBIYUCIICHUS Hpe,Z[eJIOB

IIpakTnueckas pabora

1. IlepBblii 3ameuaTesbHBIN penen. Bropoil 3ameuaTesbHbli npeaesn

2. Tlpuemsl nis pacKpbITUs HeonpeaeaeHHocTer. [IpuHnnn 3aMeHbl SKBUBAJICHTHBIMU

OK 05

5




Paznen 4 Conep:xanue yueOHOr0 MaTepuasia 6 OK 01, OK 05
Hudbdepennma JuddepennmanpHoe ncunciaeHue GyHKIMNA OTHON ACHCTBUTEIILHON MIEPEMEHHON
JIbHOC TemaTnka y4eOHbIX 3aHATHH
HCYHCIICHUC Ompenenenue mnpow3BOAHONU. [eomerpudeckuii W (PU3MYECKUH CMBICT  TTPOWU3BOIHOM. 3
[TpaBuna nuddepennmuporanus. Hanbombiee n HauMeHbIee 3HaueHne QyHKIMH
IIpakTuyeckasi padora
1.IlpaBusnia HaXOXKACHUS TPOU3BOIHOM /I CYMMBI, TPOU3BEACHHS, YACTHOTO (DYHKITUI 2
2.Ilpon3BoaHast cinoxHOU (pyHKIwH. Beraucienne BTOpor Mpou3BOAHON GYHKIIAN 2
3.Boluncnenue miouiaad MOBEPXHOCTH BpalleHHWsl Bprumciienne oObeMa, OrpaHUYeHHOTO )
IIOBEPXHOCTBIO BpaILIEHUSI
Pazgen 5 CoaepxaHue y4eOHOro MaTepuaa 6/ 1 OK 01. OK 05
HurerpamsHoe WuTerpanbHoe ncuncienue GyHKIMKU 0THOM IeHCTBUTEILHON EpEMEHHON
HCYHCIICHUC TemaTuka y4eOHbIX 3aHATHH
1. Heonpenenenusiit nuuTerpan. OnpeneneHHslii naterpai. CBoicTsa. 2
IIpakTnueckas pabora
1 .Beluncnenne HeonpeieeHHbIX HHTETPAJIOB. 2
2.Pacder onpenenéHHbIX HHTETpaANIOB 10 Gopmyisie HeroToHa-JleiiOnuia 2
CamocrosiTesqibHast paboTa 1
Paznen 6 CojaepxaHue y4eOHOr0 MaTepuaJa 4/1 OK 05
Juddepennna JuddepennmansHoe ncuncaeHne GyHKIMN HECKOJIBKUX JIEHCTBUTEILHBIX IEPEMEHHBIX
JIBHOE TemaTuka y4eOHbIX 3aHATHH
UCYHCICHHUE 1 ITpenen ¢pynkun. HenpeprsiBHocTh GyHKInn. AnddepenimpyeMocts GyHKINH. 2
yHKIHH IIpakTHyeckas padora
HCCKOJIbKHX 1.Beruucnenne npeaena GyHKuuu. 2
JCHCTBUTEIIbH CamocrosiTeibHast padora
BIX 1
NEPEMEHHBIX
Pazgen 7 CoaepxaHue y4eOHOr0 MaTepuaJa 4/1 OK 01. OK 05
WNHrerpansHoe WuTerpanbHoe ncuncienue GyHKIMU HECKOIbKHUX IMePEeMEHHBIX
UCYHCIICHHUE TemaTnka y4eOHbIX 3aHATHI
yHKIMH 1.JIBoitHOM wmHTerpas. CBOMCTBA ABOMHOrO MHTErpaia. ['€oMeTpuYecKHii CMBICI JABONHOTO ’
HCCKOJIbBKHX HHTETpaia
IICPCMCHHBIX IIpakTuyeckasi padora
1.Bpruncienus: ABOWHBIX HHTETPAJIOB 2
CamocrosiTesibHast padoTa 1
Pasnen 8§ Conep:xxaHue yueOHOro MaTepuasa 4/1 OK 01. OK 05




Teopus psaoB

I’II/ICJ'IOBI:IE':, (I)YHKI_II/IOHZU'IBHLIG N CTCIICHHBIC PAOBI

TemaTuka y4eOHbIX 3aHATHH

1.0Onpenenenne unciaoBoro psga. CBolcTBa psoB. Y CIIOBHAs CXOIMMOCTD psijia

IIpakTuyeckasi padora

1.MccnenoBanue psija Ha aOCOMIOTHYIO M YCJIOBHYIO CXOJAMMOCTD

CamocrosiTesqibHasi padora

Paznen 9 CoaeprxkaHue y4eOHOr0 MaTepuaJa OK 05
OOBIKHOBEHH Juddepennmanpabie ypaBHEHHS TIEPBOTO U BTOPOTO MOPSIIKA
bIC TemaTnka y4eOHbIX 3aHATHH
mabdepeHuna | . YpapHeHne C paslesAIONIUMUCS TEPEMEHHBIMM  JIMHeHHble  ypaBHEHHs, ypaBHEHHUs
JIbHBIC BepHyJ'L]‘[I/I
YPaBHEHUA IIpakTnueckas pabora
1 .Pemenne 3ajau Ha HAXOXA€HUE OOIIMX MHTETPaoB AU HepeHINaTbHOTO YPaBHEHHUSL.
Conep:xxaHue yueOHOr0 MaTepuasa OK 01. OK 05
Paszngen 10 BekTops! u AeiicTBUS C HUMU
Bekroprast TemaTnka y4eOHbIX 3aHATHH
anrebpa 1.0Ompenenenne Bekropa. Omepanun Hajx Bekropamu. CBoiicTBa BekTOpoB. CkanlspHOe U
BEKTOPHOE IMPOU3BEICHUE BEKTOPOB
IIpakTnyeckasi padora
2.BpluncieHue CKaJISIpHOTO MPOU3BEIEHUS BEKTOPOB
Pazpea 11 CoaepxaHue y4eOHOro MaTepuaa OK 01. OK 05
AHanmuTHn4ecka AHanuTuyeckasi FeOMETpHsI Ha TNIOCKOCTH

s TeOMeTpHUs

TemaTnka y4eOHbIX 3aHATHH

1.YpaBHeHHEe NpsIMON HA TUIOCKOCTH. YTOJ MEXAY NPAMBIMH. JIMHMM BTOPOro mopsiika Ha
MJIOCKOCTHU

IIpakTuyeckas padora

1.Brrancnenne Touex NEPECCUYCHUS MPAMBIX Ha IMJIOCKOCTHU

KonTpoJabHas padora




3. ®OPMbI KOHTPOJIS1 U METOAUYECKHUE MATEPUAJIbL, OIPEAE/ITIOLIAE
IPOHEAYPbl OHEHUBAHWUA 3HAHUHW, YMEHUU, UMEHUS TIPAKTUYECKOT'O
OIIBITA, XAPAKTEPU3YIOIUX OTAIIBI @OPMUPOBAHUA KOMIIETEHIIUHN

®onn oneHouHbXx cpencts (panee — ®OC) - KOMIUIEKT METOAUYECKUX M KOHTPOJBHBIX
MaTepualioB, HUCMHOJb3YyEMbIX INPU NPOBEACHUHM TEKYIIEro KOHTPOJISI OCBOCHUS pE3yJbTaTOB
oOyueHust U mpomexyrouHoil arrectanuu. @OC mpeqHazHAYEH ISl KOHTPOJS U YIPaBICHUS
MPOIIECCOM TPUOOpETEeHUsT OOYJAOIIMMHCST HEOOXOIMMBIX 3HAHWM, YMEHHH M KOMIICTCHIIHH,
onpeneneHubix Bo GI'OC (ITpunoxenne Ne 2).

4. YCJIOBUSA PEAJIM3ALIUN JUCHUTIJINHBI
Tpe0oBaHNsI K MUHUMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecriedeHH 0

MartepuanbHO-TeXHHYECKas 0a3a, He00X0AMMAas ISl OCYIIeCTBJICHHS
00pa30BaTeJIbLHOI0 NMPOLEcca MO JUCHHUIIHHE: JJIEMEHThI BbICHIEH MATEeMATHKHI

Vuebunie AyaAuTOPpUN IJIs1 IPOBEACHUSA 3aHIATHUH BCEX BUIOB:

Aynuropust Ne311
Obopyoosanue: KOMIBIOTEPHI B cOope, yueOHas Mebenb

Aynutopust Ne307
Obopyoosanue: HOYTOYK, yaeOHas MeOeIb

Aynutopust Ne218
Obopyoosarue: HOYTOYK, yucOHast MeOeIb

IMomemenuss Ui caMOCTOSATEIBHOW PabOThl 00YYarOIIUXCS, OCHAIICHHBIC KOMIBIOTEPHON TEXHHKOW, C
BO3MOXKHOCTBIO TIOAKIIIOYCHUS K ceTd HHTEepHET W JOCTYIOM B JJCKTPOHHYI HH(GOPMAIMOHHO-
oOpazoBatenpHyI0 cpeny OpraHu3aiuu:

Ayautopus Ne301

YuranbHblii 321 (3JIEKTPOHHBII KATAJIOT)
Obopyoosanue: KOMIBIOTEPHI B cOOpe, MPUHTEP, CKaHep, yaeOHas MeOeb.

YuranbHblii 3271 ¢ BbIX010M B ceTh UHTepHeT
Obopyoosanue: KOMIBIOTEPH B cOOpe, MpUHTEp, ydeOHass mebenp Ha 100 mocajovHbIX MecT, y4eOHO-
METOMYCCKIE MATCPHUAIIBL.

YueOHO-MeTOANYECKOE M HH(POPMALIMOHHOE 00ecTiedeHue 1 CIUTIIMHBI (MO1YJIf)

IlepeyeHb OCHOBHOW W JOMOJHHUTEIbHON Y4eOHOI JUTEpaTypbl, HEOOXOAUMOM ISl
OCBOEHUS M CUMILITHHBI (MO1YJIs1)
OcHoBHas1 yueOHasi JinTepaTypa:

1. Beicrast marematuka : yueOHuk u npaktukym s CIIO / M. b. XpunyHosa [u ap.] ; moxg
obur.pen. M. b. Xpunynosoii, 1. U. [{piranok. — Mocksa : U3narensctBo FOpaiit, 2019. — 472
c. — (Cepus :IlpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-01497-6. — Pexum
noctyma  :www.biblio-online.ru/book/vysshaya-matematika-437476

2. Jlopodeera, A. B.Marematuka : yuebnuk mis CIIO / A. B. JlopodeeBa. — 3-e uzn.,
nepepad. u mon. — MockBa : WMsmarensctBo FOpaiir, 2019. — 400 c. — (Cepus
Ilpodeccronanpioe  oOpazoBanme). — ISBN 978-5-534-03697-8. — Pexum noctyma
:www.biblio-online.ru/book/matematika-426504

3. boromonoB, H. B.Marematuka : yueObnmk mns CIIO / H. B. Bboromomosn, II. U.
Camoiinenko. — 5-e uzf., nepepad. u gon. — Mocksa : M3natensctBo FOpaiit, 2019. — 401 c.
— (Cepus :Ilpodeccuonansnoe odOpazoBanue). — ISBN 978-5-534-07878-7. — Pexum
noctyma  :www.biblio-online.ru/book/matematika-433286

I[OIIOJIHI/ITEJII)H]:Ie HCTOYHHKMU:

1. Illunaves, B. C.Maremaruka : yaeOHuk u npaktukym st CI10 / B. C. [llumades ; monx



pen. A. H. TuxonoBa. — 8-¢ u3j., nepepad. u gom. — Mocksa : U3parensctBo HOpaiit, 2019. —
447 ¢. — (Cepus :IlpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-11546-8. — Pexum
noctyna  :www.biblio-online.ru/book/matematika-445570

2. baBpun, . . Matematuka /Ui TEXHUYECKUX KOJUICIKEH M TEXHHUKYMOB : y4eOHUK H

npaktukym ais CITO / U. U. baBpun. — 2-e u3a., ucmp. U aon. — Mockga : M3marenscTBo
Opaiit, 2019. — 397 c¢. — (Cepus :IIpodeccuonansuoe obpazosanue). — ISBN 978-5-534-
08026-1. — Pexmm goctyma :www.biblio-online.ru/book/matematika-dlya-tehnicheskih-

kolledzhey-i-tehnikumov-434618

3. I'mcun, B. b. Maremaruka. [Ipaktukym : yue6.mocobue s CIIO / B. b. I'mcun, H. I11.
Kpemep. — Mocksa : UznatensctBo FOpaiit, 2019. — 202 ¢. — (Cepus :Ilpodeccrnonansnoe
obOpazoBanne). — ISBN  978-5-9916-8846-8. — Pexum mocryma :www.biblio-
online.ru/book/matematika-praktikum-437448

Ilepeuenn pecypcoB NH(OPMANIMOHHO-TEJIeKOMMYHHKAUOHHOM ceTH
«utepHer» (najee - cerb «MHTepHeT»), HEOOXOAMMBIX [JIsi OCBOEHMS JUCIHUILIAHBI

(Moxyis)
Ilepeuens gorosopos I6C u BJI

Ne n/mt Cpoxk  peiicTBust
HaumMeHoBaHUe TIOKYMEHTA € YKa3aHHEM PEKBU3HTOB JOKYMEHTA
1 JloroBop Ha moctymn k ObC YHUBepcuTeTCKass OMOINOTeKa Jorosop Ne 223-1279 ot
OHJIaMH 26.09.2023 r.
http://biblioclub.ru Cpok getictus ¢ 1.10.2023 mo
30.09.2024
2 JloroBop Ha mOCTYI K DIEKTPOHHO-OMOINOTEUHAS CHCTEMA Jorosop Ne OI'3-1033 ot
nzgarensctBa "Jlanp" http://lanbook.com 20.07.2023 r.
Cpoxk neiictus ¢ 1.08.2023 no
31.07.2024
3 JloroBop Ha moctyn k HaydHas aiekTpoHHas OnOIMoTeKa Jorosop Ne OI'3-1696 ot
eLIBRARY.RU 04.12.2023 1.
http://elibrary.ru Cpox neticteus ¢ 01.01.2024 o
31.12.2024
4 JloroBop Ha gocTymn K DIEKTPOHHOE U3IaTeabCTBO FOpaidt Horosop Ne OI'3-109 ot
www.urait.ru 14.02.2024 r.
Cpox netictus ¢ 14.02.2024 o
12.03.2025
Anpec (URL) Onucanue CTpaHUIbI
1. www.mathprofi.ru | Ha caiiTe mpencraBiieHo pelieHre JOCTaTOYHOTO KOJIUYECTBA
3a7a4 JUI1  YCBOCHWSI MaTepualia, YCJIOBHS 3ajad  JUis
CaMOCTOSITEIIBHOTO W3y4YEHUs, MIPUMEPBHI BAPUAHTOB
KOHTPOJILHBIX PaboT.

4.3.3. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOIHI, HCMOJIb3YeMbIX NIPH OCYIIECTBJICHUH
o0pa3oBaTeIbHOIO Mpolecca MO JAUCHUILIMHE, BKJIKNYasi IepeYeHb IPOrPaMMHOIO
ol0ecrieyeHust 1 HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HE00X0AMMOCTH)

HanmeHoBaHWe IPOrPaMMHOI0 00ecneYeHust

Office Standard 2007 Russian OpenLicensePackNoLevelAcdme
Martemaruueckuii maker Maxima
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HHPUJIOKEHA
E

MUHHCTEPCTBO HAVKU U BBICLIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALIUA
BUPCKUI ®UITUAJTI ®EJEPAJIBHOIO T'OCYIAPCTBEHHOI'O BIO)KETHOI'O
OBPA3OBATEJIBHOI'O YUPEXIEHMA BBICIHEI'O OBPA3OBAHUA
«YOUMCKUI YHUBEPCUTET HAYKHU Y TEXHOJIOT Uid»

DoH/1 OLICHOYHBIX CPEACTB

10 JUCLIUILIAHE EH.01 Dnemernnmul évicuueii mamemamuxu

Mamemamuueckuii u 00uuil ecmecmeeHHOHAYYHBLIL YUK, 00A3ameIbHasA
yacmp

IIUKJT JUCIUTUINHBI U €T0 9acTh (00s13aTebHasl, BApUATUBHAS)

CHENUAILHOCTh
Hugopmayuonnsie cucmemut u npozpammuposanue
KOJI[ HaMEHOBAaHUE CIIELIUATIEHOCTH
KB (pUKAITIS
npozpammucm

Pazpabotuuk (cocTaBUTEN)
[PEI0/1aBaTellb BBICIICH KATErOPHU

ydeHasi CTeTIeHb, YUCHOE 3BaHHE,
kareropus, ©.11.0

bupck 2023



I ITacnopT poHI0OB OLIEHOYHBIX CPEACTB
®onn ouenouHbIx cpeacts (OOC) npearazHadyeH 11l TPOBEPKHU PE3yIbTaTOB
OCBOGHUS JHCUUIUTMHBI DJIEMEHTHI BBICIICH MATEMAaTHUKH, BXOJSIICH B COCTaB MPOTPAMMBI
MOJTOTOBKU CHEIUAINCTOB CPEIHEr0 3BeHa MO crenuanbHocTH MH)OopMalmoHHbIE CHCTEMBI
U TPOTrPaMMHUPOBAHUE.
2. O0beKTHI OLleHUBAHMS — Pe3YJIbTATHI 0CBOCHHS U CHMIIJIMHbI
®OOC 1o3BOJISIET OLUEHUTH CIEAYIOIINE PE3YIbTAaThl OCBOCHHS JUCUUILUIMHBI JJIEMEHTbI
BhIciIell MaTematuku B cooTBercTBUU ¢ PI'OC cnenmansHocTH MHGMDOPMAIMOHHBIE CHCTEMBI U
MIPOrpaMMHUPOBaHKE B Pa00Yel POrpaMMON TUCITUTIIMHBI DJIIEMEHTHI BBICIIICH MaTEMATHKH:
yMEHHSI:
- pacmo3HaBaTh 3aJady W/WIKM MpoOJieMy B TPO(PECCHOHAIIBHOM W/WIW COIHATEHOM
KOHTEKCTE;
- aHaJIM3UPOBATH 3a7a4uy W/WIK MpoOIeMy U BBIIENIATH €€ COCTaBHbIE YaCTH;
- OMPEJENATH dTAIbI PEIICHHUS 3aa4H;
- BBIABIATH U 3(PHEKTUBHO MCKaTh MHPOPMAIHIO, HEOOXOAUMYIO [IJISl PEIICHUS 3aJauu
W/WITH IPOOJIEMBL;
- COCTaBHTb IJIaH JICHCTBUSI; ONIPEAETUTh HEOOXOIUMBIE PECYPCHI;
- BIIAJIETh aKTYyaJIbHBIMU METOZaMU paboThl B TPO(ECCHOHATBLHON U CMEXHBIX cepax;
- peann30BaTh COCTABJICHHBIH IUIaH;
- OLIEHUBATHb peE3ylbTaT M TMOCJIEACTBUS CBOUX JCUCTBUI (CaMOCTOSITENIbHO WK C
MTOMOIIIbIO HACTABHUKA)
- ONpEeNeNsTh 3aJauu JUIS MOUCKa WH(POPMALUK; OMPENeIsTh HEOOXOAUMbIE UCTOYHHKHU
uH(bOopMaIK; INIAHUPOBATh IPOIECC TTOUCKA,
- CTPYKTYpUPOBATH MOTy4aeMyto HH()OpPMAIIHIO;
- BBIICTATH HauOoJiee 3HAUMMOE B TepeyHe WH(OpMAIMU; OIEHUBATh MPAKTHUECKYIO
3HaYMMOCTh PE3Yy/IbTaTOB MTOUCKA; OPOPMIIATH PE3yIbTaThI TOUCKA.
3HAHUS:
- aKTyaJbHBIM NMPOQPECCHOHATBHBIN U COIMAIBHBIA KOHTEKCT, B KOTOPOM IPHUXOIUTCS
paboTaTh U KHTb;
- OCHOBHBIE MCTOYHUKM HHGOpPMAIMM M PECypchl A peleHus 3aiad U mnpobiemM B
npodeCCHOHATLHOM H/HITH COILIMAIbHOM KOHTEKCTE;
- QJITOPUTMBI BBITIOJTHEHUS paboT B MpohecCHOHATBFHON U CMEKHBIX 00J1acCTsIX;
- MeTOIbl pabOTHI B PO ECCHOHATIBHON U CMEXHBIX cepax;
- CTPYKTYpY IJIaHa JAJIs pEeLIeHUs 3a1a4;
- TIOPSIIOK OIEHKH PE3yabTATOB PEIICHUS 33/1a4 PO ECCHOHATBHON AeSITETHHOCTH
- HOMEHKJIaTypbl MH(GOPMAIIMOHHBIX UCTOYHHUKOB, MPUMEHSIEMBIX B MPO(eCcCHOHATbHOMN
JesATEIbHOCTH;
- IPUEMBI CTPYKTYpPUPOBaHUS HHPOPMALIUH;
- (hopmat oopmIteHHs pe3yIbTATOB MOMCKa HH(POpMAIHH.

BrlenepeunciieHHble yMEHUS, 3HAHHSI HAaIlpaBleHb! HA (JOpMUpPOBaHUE Y 00yUarOIUXCs
CIEAYIONIUX 00IIUX KOMIIeTEeH LINii:
OK 01 Beibupats crocoObl perieHus 3aaad npodhecCuoHaIbHON NesITENbHOCTH, TPUMEHUTEIHLHO
K pa3JIMYHbIM KOHTCKCTaM
OK 05 Ucnonp3oBaTh COBpEMEHHBIE CPEACTBA MOUCKA, aHAIM3a U UHTEPIpETalud HHHOPMAIH
¥ MTHPOPMAITMOHHBIE TEXHOIOTUH IS BBHITTOJHEHHS 33/1a4 TPO(ECCHOHATBHOM.

3 ®opMbI KOHTPOJISI M OLIEeHKH Pe3yJIbTATOB 0CBOEHUS AUCIUTITUHBI

KoHTposb 1 o11eHKa pe3ynbTaToB OCBOCHUS — 3TO BBISBJICHUE, U3MEPEHUE U OLCHUBAaHUE
3HaHUH, yMEHUN 1 (OPMUPYIOIIUXCS OOIINX KOMITETEHIIMI B paMKaxX OCBOCHUS TUCIIUIUIUHBL.

B coorBercTBun ¢ yueOHbIM T1uiaHOM crnenmanbHOCTH (09.02.07 MHpOpManmoHHBIE
CHCTEMBl M TPOTPaMMHUpPOBAHHWE U pabodell MporpaMMoOil TUCHMIUIMHBI DJIEMEHTHI BBICIICH
MaTeMaTUKH MpeaycMaTpUBaeTCsd TEeKYUIM M MPOMEXKYTOUYHBIH KOHTPOJIb PE3yJbTaTOB
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OCBOCHHSI.
®opMbI TEKYIIEr0 KOHTPOJIA

Texymmii KOHTPOJIb YCIIEBAEMOCTH MPEJICTABISET COOOH MPOBEPKY YCBOCHHS YUeOHOTO
MaTepuaa, peryjasipHO OCYIIECTBISEMYIO Ha MPOTSHKEHUH Kypca 00yueHusl.

Texymuii KOHTPOJIb pPe3yabTaTOB OCBOEHMS IMCLUUIUIMHBI B COOTBETCTBUU C paboyeit
IpOrpaMMoON JUCHUIUIMHBI MPOUCXOIUT MPH HCIONb30BAHUU CIEAYIONINX 0053aTeNbHBIX (OopM
KOHTpPOJIA:

- IPOBEPKA BBITIOJIHEHUSI KOHTPOJIbHBIX paboT.

- IPOBEpPKa BBHITIOJTHEHUS TPAKTUIECKUX paboT.

- MPOBEPKA BBITTOJIHEHHUS CAMOCTOSITENILHBIX PA0OT.

Bo Bpems mpoBeneHus y9eOHBIX 3aHITUN JTOTIOTHUTEIHHO HCIONIB3YIOTCS CIEIYIOIINE
(OpMBI TEKYIIETO KOHTPOJISI — YCTHBIH OMpOC, perieHne 3aaay.

TemaTHnka ycTHOrO onpoca

. Onepanuu HaJ MaTPULIAMH.
. Cnernudrueckre CBOMCTBA ONepaluii HaJ MaTPUIIAMH.
. TpancnoprupoBanue matpuil. CBoiCTBa Onepaluy TPaHCIOPTUPOBAHMSL.
. Onpenenurenu. CBONCTBA ONIPEAECTUTENCH.
. Teopema Jlamutaca.
. HeobxonrMoe u 1octaToqHOE yCIIOBHE CYIIECTBOBAHUS 00OpAaTHOW MAaTPHIIBI.
. ANTOpUTM OCTPOCHUS 00PATHON MATPHIIBI.

8. EnMHCTBEHHOCTH OOPaTHON MAaTPHIIHI.

10. Panr marpuus!.

11. Teopema Kponekepa-Kanemin.

12. Meton I'aycca.

13. Monenb JleoHThEBA.

14. YucnoBast QyHkius uucinoBoro aprymenra. lIpumepsl. I'paduk dynxmun. I'padux
00paTHOM (HYHKIIUH.

15. Cnioco6sl 3amanust GyHKIMH. AprudmMeTHuecKre onepaiy HaJ G yHKIUSIMH.

16. OrpanuveHHbIC U HEOTpaHWYECHHBIE QPYHKIMH. ['eoMeTpuueckoe ucTonkoBanue. ['panu
dbyakuuun. [Tpumeps.

17. Monoronnsle  QyHKIMU.  Kyco4HO-MOHOTOHHBIE ¢yukiu.  I'eomerpuueckoe
ucronkoBanue. [I[pumepsl.

18. YerHsle u HeueTHbIe pyHKIMH. Teopemsl 0 HUX. [IpumMepsI.

19. Ilepuonnueckue pyuakuuu. Teopemsl. [Ipumepsr.

20. DnemenTapHbIe (YHKIIMU, UX KITACCU(UKALIHSL.

21. Ompenenenue npenena ¢ynknuu o Komm. ['eomerpuueckuit cmpicia. Teopema o
€AMHCTBEHHOCTH IIpe/iea.

22. Ompenenenne mnpenena (GyHKIUA 1o ['eiHe, ero SKBHBAJEHTHOCTH OIPEACIICHUIO
npenena rno Kommu.

23. JlokaipHbIe CBOWCTBA () YHKIIMMA, HIMEIOITUX KOHESYHBIN MPEICII.

24. BeckoneuHo mainbie GyHKImH (0.M.¢.). Teopemsr 0 6.M..

25. beckoneuno 6onpimue ¢pyakuun (6.6.d.). Csa3p mexay 0.0.¢. u 6.M.¢. CBsA3p MEKIY
0.6.¢. 1 HeOrpaHUYEHHBIMH (QYHKLIUSMH.

26. CpaBaenune O.m.p. Kpurtepmii skBuBamentHoctn  0.M.¢p. Teopema o 3ameHe
SKBUBAJIEHTHBIX 0.M.(¢. Teopema 06 FKBUBaIEHTHOCTH CyMMBI 0.M. (.

27. IlepBblii 3amMevaTeNbHbINA MTPeae)l.

28. Yactuunble npenensl ¢yHkuuu. OTHOCTOpPOHHME Tpenenbl. TeopemMa O YaCTUYHBIX
IpeJenax u ee CleACTBUSL.

29. Teopema o mpenene MOHOTOHHOM (yHkmmu. Teopema Beliepmrpacca 0 cxoaumMocTu
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MOCJIEI0BATEILHOCTH.

30. Bropoii 3ameuarenbHbli npenesn. CiencTBusl.

31. O6patnas pynkims. Teopema o CyIecTBOBaHUHU HETPEPHIBHOM 00paTHOM (hyHKIIHH.

32. Crenennas GyHKIMS ¢ HATypaJIbHBIM MoKa3zateneM. CpolicTBa. CteneHHass (QYHKIUS C
1eJIbIM OTPHIIATEIbHBIM MTOKa3aTesieM. CBOICTBa.

33. Iloka3arenbHast GyHKIHS HA MHOYKECTBE JICUCTBUTEIBbHBIX uncell. CBOMCTBA.

34. Jlorapudmudeckas pyHKIHS 1 €€ CBOMCTBA.

35. CrenenHas GyHKIMS C ACHCTBUTEIIBHBIM MMOKa3aTesieM. CBOMCTBA.

36. Tpuronomerpuueckue GyHKIUU y =sinx u y=cos x. CBoiicTBa.

37. Tpuronomerpuueckue GyHKIUU y =g x U y = ctg x. CBOMCTBA.
38. ObparHble TpUrOHOMETpUYeckre PyHKIMKU y = arcsinx ¥y = arccosx. CBoiicTBa.
39. OOparHble TpUrOHOMeTpUuYeckre yHKIUU y = arctg x U y = arcctg x . CBOWCTBA.

40. Tlomstue muddepenupyemoctu dyaknun. IlpouwsBomnas u  muddepeHnman.
I'eomerpuyeckuii 1 MEXaHUYECKUH CMBICI NPOU3BOAHONW. TeopeMsl O NMPOU3BOJHON CYMMBI,
MPOU3BEICHHS U YACTHOTO.

41. IlpousBonHast u nuddepeHnmran oOpaTHOW M CIOKHOW (yHKuMA. VHBapuaHTHOCTH
dbopmel iepBoro auddepeHimana.

42. TTapaMeTpuvecKy 3aJaHHbIe KpUBbIE U QYHKIUH, UX JU(PepeHInpOBaHHE.

43. IIponsBoaubIe U quddepeHITnaTbl BBICITUX TOPSIKOB.

44. Bospacranue (yObIBaHuE) GYHKIUH B TOUKE. JIOKaIbHBINA SKCTPEMYM.

45. HeobxoauMoe yclioBHE JIOKATBLHOTO dKCTpeMyMa nuddepeHnmpyeMon B JaHHON TOYKeE
byHKIUH.

46. Teopema Pomns. Teopema Jlarpamka. CnenctBust u3 Teopemsl Jlarpanka (IIOCTOSTHCTBO
¢yHKLIMU, WMEIOIIEeH Ha HMHTEpBajJe PAaBHYIO HYJIO IMPOU3BOJAHYIO, YCIOBUS MOHOTOHHOCTH
GyHKIIMM Ha WHTEpBaje, OTCYTCTBHE pa3pbhIBOB IEPBOTO pOJa U YCTPAaHUMBIX pa3pbIBOB Y
IIPOU3BOJHOMN).

47. O600menHas popmMysia KOHEUHBIX TTpHupaleHui (Teopema Komn).

48. PackpbiTue Heonpeaenennoctel (mpasuiia Jlonurarns).

49. Tlpusnaku MOHOTOHHOCTH (GyHKIHH. OTBICKAaHME CTallMOHAPHBIX ToueK. IlepBoe
JI0OCTaTOYHOE YCIOBUE IKCTpeMyMa. BTropoe 1octaTouHoe yCIoBHE SKCTpEMyMa.

50. Bemyknocts rpaduka ¢ynkmnuu. Touku nepernda. HeoOxomumoe ycinoBue meperuda.
[TepBoe nocrarouHoe yciaoBue neperuda. Bropoe nocrarounoe ycioBue neperuoa.

51. Acumntorsl rpaduka QyHkuuu. Iloctpoenue rpaduka Qynkimu. OTbIcKaHuE
MaKCHUMAaJIbHOTO U MUHUMAJIBHOTO 3Ha4eHUN (PYHKIINH, OTIPE/IETICHHON CerMEeHTe.

52. INonsitre nepBooOpa3Hoii ¢pyHkiuu. Heonpenenennslii naterpai. OCHOBHBIE CBOMCTBA
HEOIpeIeIEHHOT0 MHTerpaJa.

53. UuTerpupoBaHue METOIOM 3aMEHOM TEPEMEHHOI.

54. UHTerpupoBaHue MO YaCTsIM.

55. ®opmyna HeroTona — JleiOnuna.

56. aTerpupoBaHue 1Mo YacTsM U 3aMeHa IEPEMEHHOMN B OIIPEICTICHHOM HHTETpaJIe.

BoinosiHeHHe W 3amMTa NpakTHYeckux pador. [IpakTtudeckue pabOTHI MPOBOAITCS C
[ENIbI0 YCBOGHUS M 3aKPEIUICHUS MPAKTUYECKUX YMEHHM W 3HaHUM, OBJaJeHHUS OOIUMH
KOMIETeHUUsMU. B  Xxoze mnpakTuyeckoil paboOThl CTYAEGHTHI MNPUOOpPETAIOT YMEHWUS,
IPEeAYCMOTPEHHbIE pabdodyel MporpaMMON TUCHMIUIMHBI, y4arcsl WCHOJIb30BaTh (OPMYIIBI, H
NPUMEHSTHh pa3lUyHble METO/Abl BBIYMCICHHM, aHAJIM3UPOBATh IOJYYEHHBIE pPE3YyJIbTaTbl U
ACJIaTh BBIBOJbI, OTIMPAsCh HA TCOPCTUYCCKUC 3HAHUA.

Cnucoxk npakTu4ecKux pador:
Pa3nen 1. DiieMeHTHI JINHEHOI M BEKTOPHOI aredpbI
IIpakTnueckas padora Ne 1. «TpancnonupoBanue MaTpuilbl. HaxoxneHue cyMMbl U
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TIPOU3BEICHHS MATPHI»
3ananmue 1

NaHkbl ABE MATPULbLI, HAROUTE UX CYMMY.
4 2
A=
(5 o)
3 1
B =
(55 4)

3amanue 2.

[aHbl ABE MaTpPULLI, HAWaUTE MX Pa3HOCTL.

4 2 3 1
(4 )

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

1 9 3 1
A={9 o B=|-3 4
1 -6 3 1
[aHbl ABe MaTpuUbl. YMHOMKETE WX OPYT 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

3amanue 5 [lanwr aBe matpuniel A 3 6 2 , B 7 5 1 .Onpenenure 1) cymmy
4 5 3 3 4 3

ATUX MaTpull; 2) pasHocTh MaTpull A-B; 3) mpousBenenue matpuil B¥*A; 4) Halinmure 3HaueHne
2A+4B

3ananue 6. Haiigure 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
3aganue 7. Halinure mpousBeieHHE MATPUIL
-5 -3 5 6 4 7
A= 2 -4 0 B=-5 7 2
6 -2 8 0 -6 2 -5 -3 5
3ananue 8. Haitnute npousBenenre Matpuipl A Ha 7, eciiu A= 2 -4 0

2 P 328
3ananue 9. Uemy paBeH MUHOp JIEMEHTA Ap3 MaTpulbl A = —2 0o 27

-1 -4 3
IIpakTnueckas padora Ne 2 «Beruncnenue onpenenurens. Pacuer MmuHopa»
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1. Yemy paBHO anreOpanuecKoe JOMOIHEHUE SJIEMEHTA a31 MATPHUIIBI
-1 3 5

A= 2 -6 -17

-4 =2
2. BBIYMCTUTD ONpEaeTUTENs MATPUIBl A = ( =2 .
_1%
3 BBIYHCIHUTH ONpEeTuTenb MaTpUIbl A = ( y
4 BbIYMCIUTDH ONPEACIIUTENb MATPULIBI A = (_H _é).
5. BeuMCIHUTh ONpEaeInTeNb MAaTPULIBI A = (_3 -2 .
4 3)
6.C nomouip1o npaBuiia TpeyroibHUKOB (TipaBuia Capproca) BEIUMCIUTE ONPEAETUTETN MATPHII
3 4 =5 6 1/2 7
A=8 7 -2 B= -8 7 3/2,
2 -1 8 2 -1 3

A) Onpenenure onpeaenutesib MaTpuilbl (A+B)
b) Onpenenure onpenenuTens MaTpuis SA

7.0npenenure onpeaeanuTeb MaTPHUIL

-3 5 6 0 10 23 -5 -3 5 6 4 7
A= 4 -7 4 B=23 -6 -11 C= 2 -4 0 X=-=5 7 2
3 4 =3 34 21 6 6 -2 8 0 -6 2

8.Haitnure onpenenurens 3A+4B+2C+X, (onupasick Ha TaHHBIC B 7 3a/1aHUN).

IIpakTuyeckasi padora Ne 3 «Brraucnenue oopaTHOM MaT]%I/II_[BI»
1. Haiinure oOpaTHYIO MaTpHIly MaTpHUIIS B=(1 )

2 4
5 7 3
2. Haiinure obpatHyto marpunty matpuiie C= 5 3 6
0 -1 3
2 4 5
3. Haiinurte maTpuiy, oOparHyto fanHoii A= 3 —1 2 , U1 3TOro HalauTe
-4 1 1
OTIPEIENTUTEITh MAaTPHIIBI, COCTABBTE COIO3HYIO MAaTPHUILY.
1 0 3
4. Haiimure oOpatHyro MaTpuiy Juist Matpusl B= 0 2 1
121 -1 4
5. Haiinure obpaTHyto Matpuity s Matpunsl C = 1 0 -2
-3 5 8

Pa3nes 2. Cucrembl JIMHEHHBIX YPABHECHHUH.

IIpakTHueckast padora Ne 4 «Pemienue TOIB KpgMepa cucTeMbl IMHENHBIX YPaBHEHUN)
P 1. Pewwutb CJ/IAY meTogom Kpamepa Efi_i_ 2% _F:? P X—y=-5 P
1 2 = =

2x+y=-7
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3x+2y—5z=-1 2y+z+x=-1
3) Zgg:Fg};l-_3§§Eb3 4) —z—y+3x=-1

—2x+3z+2y=5
IIpakTuyeckasi padora Ne 5. «PenieHre MaTpU4HBIA METOJT CHCTEMBI IMHEHHBIX YPaBHEHUN»

1. Cnomoubto 06paTHOM MaTPULbl HANAUTE PELLEHME CUCTEMbI IMHENHbIX YPaBHEHW
5

3X1 - 2X2 = g

2X1 + 3X2 =2
2. HanguTte peleHne cuctembl IMHENHbIX anrebpanyecknx ypaBHEHUIA C NOMOLLbIO 06paTHOM

2y+z+x=-1

matpuupl —Zz—y +3x = —1
—2x+3z+2y=5
3x+2y—z=4

3. Haiaute peweHue cuctembl 2x —y + 5z = 23
Xx+7y—z=5
IIpakTuyeckasi pad@sa Ne SxsPenfenue cucTem JHHEHBIX ypaBHeHHid MmeTogoM I'aycca»
1. Pemuts cucremy
X1 + 2X2 =8
. L XizxdXehd¥eaxdur 0
2. Jlana cucTeMa JIMHEHHBIX YPAaBHCHUH 3y, 4 6x, + 7x3 + 2X4 = 3

CocraBbTe paCIIMPEHHYIO MATPUILy CHCTEMBL. = X —y = —5
3.Pemute MetogoMm ['aycca cucremMy ypaBHEHHI

2x+y=-7
3x+2y—5z=-1
4. Pemmnte metonoMm ["aycca cucremy ypaBHeHnit 2X —y + 3z = 13

X+2y—z2=9
Pa3nen 3. Teopusi npeneJioB
IIpakTnyeckasi padora Ne 7 «IlepBrlil 1 BTOpOil 3amedaTeIbHbIE PEIETbI»

sinx
?

1. Yemy pasen npenen limyo >

2. Yemy paBeH npeaen limy,, -——=?
aPrx-1

3. Yemy paennpenenlimy o =5 ?

4. Yemy pasen npegien lim (1% Hx:
x—X]

5. Yemy paBen npenen lim 1+H)x
x—X]

6. Uemy paBen npezen lim 1+ Hx
x—X]

7. Yemy paBen npenen lim 1+ Hx
x—X] -

3x

IIpakTuyeckass padora Ne 8 «lIpuembl 111 pacKpBITHS HEOMpPEIEICHHOCTEH. [TpuHIMn
3aMEeHbI PKBUBAJICHTHBIMIU

Oanee npueoanTcA Tabnuua oyHKUMA, 3KEMBANeHTHLIX Npu t —+ (). 30eck f MOKET ObITh Kak

x|

o

NepemMeHHON, Tak U BeckoHeuHo Manoi dyHkunen ¢ = t(z) npn & — xg: lim ¢(z) = 0;
r :-_:I‘fu

a=>0, a=0.
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SrevsansutHocTe npu t —+ ()

Pasexcteo nput —

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

#2 2

1—cost ~ —
COs 5

t
l—cost = E+ﬂ(t2 )

el —1~t

ef—1=t+o(t]

at —1~tlha

a —1=tlna+ oft)

In(1+1t) ~t In(1+t) =t + oft)
i i
lﬂgaflﬂ)""m lﬂga(l‘f‘t}:mﬂ(ﬁ]

(14¢)° -1 ~ Bt

(1+4¢)°—1 = Bt+o(t)

sht ~t sht =t + o(t)
arsht ~ t arsht =t + o(t)
tht ~t tht =t + o(t)
artht ~ ¢ artht =t + o(t)
cht—1 ~ 2 cht—1 = ﬁ-l-ﬂ(t?}
2 2
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B kayecTBe npumMepa paccMOTPUM CIefyoLWWA npeaen:

. sinz—=x
L =1lim

z—0 3
Mpuz — 0, sinx ~ x.Ho ecnu 3aMeHUTb B YMCNIUTENE SiN T Ha X, TO NONYy4YMM OLLUDKY:
sine — =z r—T 0

L=—llm— —lim = lim — =0.
p={) zd p=) =) :1:3

OwnBk1 He ByNeT, ecni BLIPA3NTL CUHYC Yepe3 IKBMBANEHTHYIO (DYHKLMIO U 0 Manoe,
sinz = & + o(x):
o)

sint — . xrxtolx)—=x ool ) :
L=lim— =11m(—} =11m¥ = lim —=
x—+0 3 a—+0 a3 a—=0 r—0 g2
. o(x) e 4 ,.
Mockonkky lim —— =0 1 lim x* = 0, To Mbl CHOBa NONYYUNK HeonpeaeneHHocTs 0/0. 3To
=0 T x=0

yKa3bIBaeT Ha TO, YTO ANA BLIMMCIIEHWA 3TOr0 Npeaena npuMeHeHne 3KkBUBaneHTHON (YHKLWN He
A0CTaTO4HO. HY:KHO NPUMEHUTL APYroi MeTod.

MO¥HO pellnTb 3TOT NpUMep pa3noxeHuem B paa MaknopeHa:

. sinz—z ., z-z*/6+o(z')—ax  —2*/6+ o(z?)
L =lim——————=1lim - = lim : =
z—0 3 20 pd x—0 pd
1 o(z?) 1 1
lm|——+=z- =——=40:0=——.
x—=0 6 .’.64 6 6
Takke MOXHO NPUMEHUTL Npasuno flonutana:
. sing—2 ., (sinz-=z2) . cosz—-1 . (cosz-1)
L = lim — = lim — =lim — = lim — =
xz—0 3 z—0 (3:3}' z—0 32 z—0 (33"_,2]’
et sin 1 I sin x 1
im ——— = — — lim = ——,
a—0 Bz Oxz=0 6

Pa3noxkenue dsiemeHTapHbix Gynkumii B psaja Teisiopa
(MakJiopena)

[anee npUBOOATCA PA3NOKEHWA 3NeMeHTapHbIX (YHKUWIA B cTeneHHOW pag npu @ — 0. Kak Ml
YNOMUHANW paHee, pAa Tednopa B OKPecTHOCTW Toukkn @ = () HaswieaeTcA pAagomM MaknopeHra.

s _q x? 3 " L
e’ = +:.2-|—E+E+---+H+a{m},
2 $3 ] n
1 ]_ — —_—— —_— l‘ﬂ. i
n(l+z) ==z 2—1-3 + (—1) n+ (z");



-1) . —1)(a—2
{1+$}ﬂ:1+ﬂ$+¥$z+a(a ?,)Il(a )m3+---+Cff:n“+0(:::“},
ala—1)---(a—(n—1
nocp = He= D a= (1)
n!
3 5 2n41
T T T .
siner =0 — — + — +--- + _1"—_|_G$2u+2;
3! 5! (=1) (2n + 1)! ( )
2 4 an
— _113_ i _1yn ol dn+1y,
cosz =1—or+r+-+(-1) (2n)! o(@™);
1 2 2211(2211 _ ].}Bz
3 ] n—1 n o9n—1 n
t = — S -1
BT =T+ o2+ x T +(=1) (2n)! e+ ox™),
rme B, —uncna bepiynnn: By =1, 14+ CiB, + C2By + - --
|
+Cr 1B, O = S
m!(n — m)!
1 1 1 . 221132?1 . ,
t —_— e Tt L, —1\" 7 Y.
tgr=— — 2T T +(-1) _{2?1}! + o(z™");

, 1 z* 1.3 af (2n — 1)1 g1 2
S S S - S 075 TR s
arccosr = % — arcsin r;

23 0 2n+1 -
t = —_— —_—— s -1 L T .
-
arcctgxr = 3 — arctg x;
3 1 2n41
T T T .
Sh$=$+_+_+...+—+0$2n+£ :
TR T
;1:2 xd mﬁn 2n+1
nt:h.;lr:zl—|—E-|-E_|_.+._|_{Z’H]!_,_ﬂ(m ):
1 2 . 2211(22n o 1} BZn
thae = — — 3 _ Y L. n—-1 I
r=ux 353' —|—15.7: + (2n)! T + o(z™),
1 1 22:132
the = — 4+ — ¢ — — g9 4 ... 7o 2n-l ny.
T :1:_|_3m 45 " + (2n)! z +o(z™);
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1 22 1-3 2° (2n — 1)1 g2t .
arsh:c:;r——-——l——-——---—l— —1)m _|_G$2n+£;
2 3 2-4 5 (=1) (2n)!! 2n+1 ( )
3 3 2n41
€I £ £ v .
arthe =z + — + — +--- + ——— + o(a”™"?).
3 b 2n+1 ( )
3ananue 1. Haiinure npenen
. sinzsindzsin bz
L = lim —
=l sin 3
Pemenue.
W3 Tabnuibl 5KBUBAJICHTHBIX (DYHKIIUN HMEEM:

sinx ~ x, sin3x ~ 3z, sinbx ~ bz, sinz® ~ 3.

Mockonbky ncxogHas yHKUNA aBnsieTcs Apo0bi0 N Kaxaaa U3 9TUX OYHKUMA BXOAUT B
Hee B BUAE MHOXUTENA B uYuCnUTENEe WNIN 3HaMeHaTtene, TO 3aMEeHMM WX Ha
3KBUBANEHTHbIE.

. sinzsin3rsinbr . x-3z-5=x ~ 15z°
L = lim — =lim —m = lim —— = 15.

0 sin 3 a—+ s a3

3aganue 2.
Haitv npenen:

L — lim sin 5z In® (1 + 2z)
=0 (1 — cosz)tgdx

Pemienue.

sin 5z ~ 5z, In(1 + 2x) ~ 2z, 1 —cosx ~ z° /2, tgdz ~ 4z.

Mpeobpazyem KBagpart norapngma;

In*(1 + 2z) = (In(1 + 22))* ~ (22)* = 42°.

MocKoNbKY MCxoaHas dyHKUWA ABNASTCA APoDLi0 W Kaxaan u3 3TuX OYHKUWA BXOAMT B Hee B BUIe
MHOMMUTENA B YACNMTENE UNK 3HAMEHATENE, TO 3aMEHNM WX Ha 3KEWBANEHTHLIE.

in5z1n(1 + 2 5z - 4x° 20z°
L — lim S052 107 m}:limuzlim T —10.

z—0 (1 —cosz)tgdx  =-0 24y w0 2x?

3aganue 3. Berunciuth npeaes, UCroib3ys pa3iioxkeHue B psaa Teinopa.
ooef—In(l+z)—1
L = lim :
x—+0 l1—cosz

Pemenue.
3To HeonpeaeneHHocTs Buaa 0/0. Mcnoneayem cneqyowmne pasnoxedns @yHKUWA B OKPECTHOCTH

Toukn & = 0:
;]_,.2 $3 7

E d H i s
2 g .
ln(1+$}=$—x——{—%_..._'_(_l]n1%+o($n},
2 4 2n
XI .xI T
cosz=1— —+— 4+ (=1)" + ofz¥n 1
2 Al 1" G Ho@™)



PaCKJ'IaI[BIBaeM C TOYHOCTBIO 10 KBAAPATUYHBIX YJICHOB!:

2 2
e’ —In(1 + z) = ; :; + o(z*) — (m—%—i—o{mz]) —1 =2+ o(z*);
2 22 |
l—coszx=1- 1—?+o(:r:3} :?4-{1'(:1‘:5}.
[ennM YUCTNTENb U 3HAMEHATENb Ha T W HAXOMWM Npenen:
2 2 14 "” J
. X" Tolr . 140
L = lim # = lim = 2.

ro 2 - A 1
20 22 4 o(z3) J._,n_+m uf:]l 5 +0-

Pa3nen 4. InpdepennuaibHoe HCUNCTICHHE.

IIpakTnueckas padora Ne 9 «IIpaBuna HaxoKAEHNS IPOU3BOAHOM JUIsI CyMMBI, IPOU3BENEHNUS,

YaCTHOTO (yHKITHI»

Ly=3x>+x-1.
2. y=6x" +x°.

x—x’
3.y= +2
6 .
4.y=2x4 —x_2+1,
3

A 5

5.y=6x2+4x2 +3x+4.
R 1
6. Y= T
X
7. yzi/TZ'—Z\/x+7.

8. y:(1+4x3)(1+2x2)
9.y=x(2x-1)(3x+2).

IIpakTuyeckasi padora Ne 10 «IIpoumsBogHas
CJI0KHOM byHKINN. Beruncnenue BTOPOU
MIPOU3BOIHOM (PYHKITHI»

ly=(2x- 1)(x2—6x+3)
[y’ = 6x° —216x+12]

2. y=
1+x

3.y= 2x"
]_ 2

26

{]=

[y'=6x+1.]
[y—18x +2xﬂ
i S5x" —2x
|y'=— .|
L 6 ]

[ y'=8x3—zx. ]

W

5 3 j
{y'z 21x2 +10x2 +3.j

|r 3oL +1_7|

y'= + s

|_ 2‘/; 33\/16—2 x|
f': 1_i—|
RPN

[y =4x (1 +3x+10x°).]
[y'=2(0Ox> +x-1).]

I 2 ]
|y |
| 1+x

|r 496((2+ 3 )1
y':



|y,:x 13+x l|

4. y= .
x’ [ 2 2 ]
1+x° ] (1+x) J
x+4) [ !x+2!!x+4!
5.y= . y'=
x+3
=2\, - (’tﬁ)yﬂ
6. y=| |- |y
\L+x) I (1+x)4
7. y=_x +1 y'=* v —6x —2xtl
X —x=2 | ()cz—x—2)2 j

8.y=(2¢-3)" [y=120(203)

Pa3nen S UnTerpajibHoe HCUHCIEHHUE.
IIpakTuyeckasi padora Ne 11 «BrranciieHne HeonpeaeIeHHBIX HHTETPAJIOB.»

i 13. [/xdx.
1. jdxd : | "
e is; j(/);5’45)8—3x+1)azx.
3. jT J
4. |(3—x° ) dx. 16. | (x>=3)(x=1)dx.
604 e
5. | ' 17. [—— &
6.[(&+i/}—i/§)dx. 8.
(x+1) vx
19.
1 dx.
A J|'- ZJf
8. J‘efxdx. 20. I(e +e*
9. (e”‘+ex)2dx. x_—l— 2 N
] 21. j( \/;} dx.
10 —X — 24X —J3X .
=) (1-20) (1-3) ds ». [t
dx dx
nf 5 me
12. [sin8xdx. 24. [27dx
IIpakTHUeckas padorta Ne 12
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«BplunciieHHE  ONPENENIEHHOrO0  HMHTErpana
METOAAMHM 3aMEHbl W HWHTEIPUPOBAHUS 10
4acTAM»
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1. dx 14. _[' Cfi

x? =3 sin 7x
2_J 2‘1" ) 15. Icos4xdx.
x° =9
d .
3. Jcoszx3x' 16. I(1+ sin x + cos x )dx.
4. [ dx 17. [2* 3",

9

'J‘de. 18, [V1-3xdx

4 dx
. Ix(xz +1) dx. 19. J.W

(@)

7. | 20. [x1+ % d.
X +2 J
7 X
8 [[1—1_] dx 2l Ix+3'
M)
X dx 2
X
9. " 22. j1+xdx. N
10. fxi— . 2[5 3+j_ dx.
(IE—IH)C)ZXSIX/J
1, [ pZ NP
V2-3x |
e dx - etdx
. 25. .
P J\/m
e'dx 26. lnxdx.
13. Ie“+1’ | N

IIpakTnyeckas padora Ne 13 «Pacuer onpenenéHHbIX MHTErpayioB 1no ¢opmyne HbroToHa-
JleiiGHuIIa»

1. Haiiti mutomaab GUrypsl, OrpaHu4eHHON 3alaHHBIMH JIMHUSAMU: Y =3x+18-x ,y=0.

2. Haiitu muionmaas KpUBOJWHEWHOH Tparelnuu, OrpaHNICHHON MPSIMBIMH X=d, X=D,

rpadukom dyskmmn y=f(x) 1 ocsto Ox: a=0,b=2f(x)= X2 =2x+2,

3. HaiiTu miomanp KpUBOJIMHEHHOM TpaneIuu, OrpaHUueHHON PSIMBIMU X=a, X=Db,
2
rpadukom dyHKIEE y=f{x) 1 ocbro Ox: a=1b=3f(X)=x"—4x+5.

. . 2
Haiitu mutomanp Gurypel, orpaHUYEHHON 3aIaHHBIMU IMHUSMH: Y =5x+14-x", y=0.

5. Beruucnuts muomans Gurypsl F, n300pakeHHOM Ha pUCYHKE.

y—---:r=+6.r--5
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Paznen 6 /AuddepenumnaibHoe ucyuciaeHHe (PYHKIHMH HECKOJLKHUX JeHCTBUTEIbHBIX
nepeMeHHbIX

IIpakTuyeckas padora Ne 14. «Brraucnenue npenena GyHKIIUU.»

3amanwue 1. HaliT yacTHBIE MPOM3BOIHBIE (DYHKITMH

z=x3y2 +5x2)3 +4x -3y +2.
/iRl 3
Pemenue. Cunrtas BeIMUYHUHY y IOCTOSIHHOM, I10JIy4aeM %= 3x°y” +10x0° +4.

[ —2424,2 3
CunTas BEIMUMHY X TIOCTOSHHOM, TIOTyJaeM ~x =3x7y" +10x° +4.

3ananue 2. Haiftu Bce BTOpbIC YacTHBIE TPOU3BOAHBIC OT QYHKIIUH = = sin(xy)

83: ex :
3aganue 3. HaiiT 9acTHYIO IPOM3BOAHYIO XX OT yHKIMH = — (COS y+xsmy )
Paznen 7 UurerpajibHoe ucumcjieHue GyHKIUN HECKOJIbKUX MepeMeHHbIX
IIpakTuyeckas padora Ne 15 «Boruncienus 1BOWHBIX HHTETPAJIOB»

]’ / drdy
J ety .. N

3amanve 1. Brelumcnure uwHTErpanm  » pacIpOCTpaHEHHBIH  HAa TPAMOYTOJIBHUK
D =[3,4;1,2]

[ [(w + 2y)dzdy,
3aganve 2. BpluucauTe  WHTErpai D obnacte D orpannyeHa  JTUHHUAMHA

j / S5uly — 24 )a’.uh;

] x fr'rdf;

dy
0 0 1+y? y?

3ananue 4. Berarcnure nHTErpasi
Pa3nen 8 Teopus psagos
IlpakTuueckasi pabora Ne 16 «MccrnemoBanume psga Ha aOCOMIOTHYID H  YCJIOBHYIO
CXOANUMOCTBb»
Samaunmue 1.

y=a2y=0z+ y—2=

3ananue 3. Beruncnure MHTErpai

OnpenennTs, ABIIeTCA IH PAT Z V{i A0COMHOTHO CXONAMMMCA, VCIOBHO CXONAMMMCA MM PAacKOTAmInMca
?z +1

Pewexue.
Crauana npuMennm mpusHar Jeitbuama:

1

lim ||:I |—11mﬁ =0.
H=pro H=o M ?2+1

CJ'IEHDBEIEJIBHD= TAHHBIM panm CXOOHTCA. BBIHCHHI\\L ABJMASTCA M 3Td CXOOMMOCTE abcomoTHON I }’CJ’[DBHDﬁ.
BDCHDJ’IBS}’EMCH IIPETSNBHEIM MPISHAKOM CPABHEHTIA I CPABEHIIM CDDTBEICTE}"I—DDIHﬁ panm M3 MD,‘.’[}"J’IEI:T

w w 1
Z|ax | = Z— C PACXOMAMUMCA TAPMOHIYECKUM DATOM Z—.
=1 pom n(m +1) =l 72

HDCK_DJ'IBR'\' pan Z||:I | COCTAENEHHEIN 113 MD,‘:L}’JTEfI: pacxonuTca, TO HCXOIHEBIN SHﬂIiDquEH}TDDIHﬁCH

gk

PA0 ABNASTCA YCIIOBHO CXOOAINIIMCA.

3amaume 2.



n+l
2 (-1)
Hcecnenosarte, apnaeTca aH pam Z—

=1 ¥ 1

abcomroTHO CEOTAMMMCE, VOJIOBHO CXOOAMMMCA HIIT IZJE‘lC]’LD,‘:[H]:II[I*II'.-ICH'?l

Pewexue.
r[pHMEHHH MMPH3HAE ,,'—J:E:I';IEHI»ILT,E= EMIHM, U9TO DA ABJACTCA CROTAIMIIMCA:

‘(_]j?ﬁl . 1

lim |a,| = lim =lim = 0.
wvel M wvw| Sy 1| ¥ S -]

n+l

S g ]

PECCI\{UIPHM TEMEepk CROOUMOCTE pAOda 5 1 = 5 1 . COCTAaBNIEHHOTO M3 MOOWVIEH COOTBETCTE YHOIMITE
x:l‘ L a=l 2 7

HIIEHOE. HCHDJ’II:S}’H HHIEI’pﬁJ’ILHLIﬁ IPHEHAE CXOOMMOCTH, ITONVHIacM

© ¥
‘1|‘5dx - lim ax =i |:%1n|5x_1”::| =lhm|:1n[5?g—1:l_1n4] =

r—1 x—)wlﬁx_‘l B 5 n—sw

-+l

& o el

AJIETOEATENEHO HCXOTHEBIH DA Z— CROOHUTCA VCIIOEHO.
n=1 _

3amanue 3.

& .5
x50 a
Hcenenoears Ha CXOTMMOCTE PAT E (-1) —.

n=1 H
PeweHue.
[IprmeHnm gocTaTouHEIR mpuaHak JlefibHIIa 1ua sHarkodepenyviomiyca pagoe. [lonyaaem

] vied
Lim |a, | = lim [~ 1" 222 - lim 2= % -
o M- » H—wm op

0

El

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

Samanue 4.

= 2n+l
Hecnenopates Ha CXOMMMOCTE Pan Z(-l)n }
=l 3."3 + 2

PeluieHue.
[ x Ly =
Tompobvem nmpuMennTs npusHak JefibHia:

Zn+1 2_'_1

. o B e 2 . o
litn |a:x| = lim = lim =lim =—_=1,

B Bw Gy 4 D Eow St 2 now +2

7 7

Bunro, uTo Monyae o0mero uneHa He CTPEeMUTCE K HYIIED [P 1 — o0, [lo3ToMy maHHEenl pan pacxoomTed.

3amaunmue S.

i = ___1 R
HccnenoraTs 3HAKOHEpPEIVIONIHHICA DA Z( )&
w13 CXOIHMOCTD.
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PelnieHHe. 3amHmeM JaHHBIH pAd B BHIE
il A O

S 3" 3 18 81 324
UneHsl 3TOT0 psiga yOBIBAKOT 110 afCOMOTHOH BeTHIHHE:
1 . | 1 1

3718781 347
OGIHE 41IeH pAna CTPeMHTICH K Hy k0!
1

lim =+

T

31-!3'-11-[1': 3}{3!{0‘{8[)&,&}’}0[]1%&[(33 pAL CXOOHICH.

CoctaBHM pAan H3 A0COMTOTHRIX BEIHYHH 9I€HOB 3TOI0 pAana:
1 4 1 1 T

-+ —+—+ Foe = ———0
3 18 81 324 mn-3
CXOJHMOCTS 3TOTO PAJa HeCIeaveM o MpH2Haky JanamGepa:

1 _ 1

u, = T =

n-30" (D377
lim 2= ~lim — o =~ li =3<1
1}.]3 t, AR GeD EI}J(HH) 3

3HAQYHT, PAI CXOIHTCA, II0ITOMY 3HAKOUEPEeIVIOLIHIHCA Pl
abCcoMKTHO CXOJHTCH.

Pa3nen 9 O0bikHOBeHHbIE TH({depeHINATbHbIC YPABHECHHUS

Ipaktuueckas padora Ne 17 «PemeHune 3amad Ha HaxOoXJIEHHE OOIIMX HWHTETPAIOB
nuddepeHIaIbHOTO YPaBHEHUS. »

[Tpumep. Haiigure oOmiuii HHTErpajl HHTErPaJIbHOTO YpaBHEHHUSL.

E

y' = +4 +2

Pemenme:

Beegem 3ar~|'|e|-|1j.rt=%:}'r =tx+t
t'x+t=t>+4t+2
t'x=t*+3t+2

dt 5

—x=t"+3t+2

dx
dt dx

t24+3t+2 x
MpouHTerpMpyem NoNy4eHHoe BrlpaeH1e:

J' dt _ dx
t24+3t4+2 J «x

dx

f{r+2)(r+1)= x

dx

f(___dt: i

t+1 t42 x
t+1

t+2
¥+ x

¥+ 2x
OTeeT:
v+x
¥+ 2x

=lnx+1InC

={Cx

=Cx
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| . Haiity o6muii uuterpan nuddepeHIHATEHOTO
YpaBHEHHS

3+t =2x" + 1)y
2.Haiitu pemenue 3aaaun Komn

5
y'+£=sin2x, y[5]=l

X
3.Haiitu pemenne zanauun Koun
y_Inx
X El
»(1)=y'1)=0.

4 Haiitn odmee pemenue AH(depeHIHaTEHOIO YpaRHEHHS

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

Pa3nen 10 BexropHas anredpa

IIpakTyeckas padora Ne 18 «Brruncnenue ckaasipHOro npou3BeACHUsI BEKTOPOB»

3a/iaHus Ha BRIYUCIICHUE IJIMHBI BEKTOpa

1. Ha mnockoctu 3agansl Touku E(—1;3) u K(3;—4) E(—1;3) u K(3;—4). Halitu nniuny BekTopa

2. E}ngCTpaHCTBe 3agansl Touku C(1;2;3)C(1;2;3) u D(3;4:5).D(3:4;5). Haiitu nnuny Bektopa

-CD
3. JImvuHBI BEKTOPOB KL u KM pPaBHBI COOTBETCTBEHHO 2 U 4, a yrojl MEK/ly HUMU paBeH /4.

Brruncnure aauay Bektopa LM .
4. HaiiTu nuHy BEKTOpa 10 ero KoopauHaTam a=(4;-3)

5. Haiitu qimHy BeKTOpa 1o KoopauHatam a=(4;2;4)
6. Haiitu nimHy BEKTOpa, €CIM U3BECTHBI KOOPAMHATHI €ro Havasia u kKoHna. A=(2;1),B=(—1;3)

7. Haiitu JyiuHy BEKTOpa 110 €ro KoopauHaram a=(6;—1)
3ajaHus HA BBIYUCIUTE CKAJSIPHOE NPOU3Be/ieHIe BEKTOPOB
1. TToka3atb, 4yTO YeThIpEXyroJbHUK ¢ BepmmHamu A(-5; 3; 4), B(-1; -7; 5), C(6; -5; -3) u
D(2; 5; -4) ectb KBajpar.
2. loka3zatsb, uyto Bektop d =T+ (b a) — a (b cjneprnenauKynsapHbI BEKTOPY b.
ycn(;]smH%ﬁTIé Bexgop b, komnmuHeapHbli BexkTOpy a& = i+ 2j— 3k~ u ynoBneTBopsrommit
dhdlago:a = 4b6y( — 3k b =efiglp)- Hattrg) mp by

- ab _ _ a5

5. Kakyio pabory mpoumsBomut cuia F = (2; —1;—4),korma Touka €€ MPHIOKEHHS,
JIBUTAsICh IPSIMOJIMHEHO, TiepeMetaercs u3 Touku A(1; -2; 3) B Touky B(5; -6; 1).

6. Haiitu paborty paBHogelctByromeii cun  F; =i—j—k u  F, =2i+j+ 3k npu
MEePEMEILICHUH €€ TOYKH MPUIIOKEHUS U3 Hayaia KOOpJaAuHaT B Touky M(2; -1; -1).

7. llpu xakom 3HaueHun A BekTtopel b =Ai—5j+3k u c =1+ 2j — Ak B3aumHO
NEPIEHUKYIIAPHBI?

8. B tpeyronsuuke ABC BepmmHbl uMerot koopaunatel A(1: 1; -1), B(2; 3; 1), C(3; 2; 1).
Haiitu:

a) JUIMHBI CTOPOH;

0) BHYTPECHHHE YTJIbI;

B) OCTpbIi yros Mexay Mmeauanoi BD u croponoii AC.

9. HaiiTu yrisl Mex1y OCSIMU KOOPAMHAT U painyc-BeKTOpoM Touku M(-2; 3; 1).
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Pa3nen 11 AnaanTuyeckas reoMmeTpust

IIpakTyeckas padora Ne 19 «Brlunciienne Touek nepeceueHus NpsIMbIX Ha MIIOCKOCTH»
1. Haueprture rpaduk pyHKINH y=X+2
2. Cpenu npsAMBbIX, 3alaHHBIX YPaBHEHUSAMH, YKa)KUTE I1apbl NapajluIeIbHBIX MPSIMBIX: 1)

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

s P B T o X 1Y BB T
3: Hrr %%&CC%%%KWH ™ (X — 23£I+ Rj) +3)*=20unpamoif y = x — 3. y

6. Hpjyu yjgauquue obmiei xopasr okpyknocteit (x —1)% + (y — 3)* = 4, x* +y? — 6x -
1. Hg(14] jeBEp, W paanyc OKPYKHOCTH, OIICAHHON OKOJIO TpeyroibHuKa ¢ BepmuHamu A(0;2),

8. COCTRTEYDARBSEHS KDY KHOGRE, Agrapiuciics npsavbix 2Xx +y —5=0un2x+y + 15 =

9. HaiiTi yrosn Mexay paguycamu okpyxkuocTH (X — 4)% + (y + 3)2 — 25 = 0, npoBeiecHHBIMI
B TOUKax nepecedenus ¢ ocbio OX.

IIpoBepka BBINOJHEHUS CaMOCTOATeNbHOI padoTsl. CamocrosTenbHass paboTta
HarpaBJeHa Ha CaMOCTOSITEIbHOE OCBOCHHE M 3aKpEIUICHHE OOYYalOIIMMHCS MPAKTHUYECKHX
YMEHUH 1 3HaHUH, OBJIa/ICHUE OOIIUMHU KOMIIETECHIIHSIMU.

CamocrosiTenbHas TOATOTOBKA  OOYYAIOMIMXCS IO JUCHUIUIMHE  IIPEJIIoyiaraet
CJIeAYIOIIHE BUIBI M (YOPMBI pabOTHI:

- pemIeHue 3a/1a4 ¢ NeIbI0 MOJATOTOBKH K KOHTPOJIBHOM padore.

Ilepedenn 3a1a4 1J151 MOATOTOBKY K KOHTPOJILHOI padoTe

1. BBIYMCIUTD CIIETYIONIME TPEAETBI.

L1 s1n5x. fl—|
-0 sin 10x N

2. T cos 3x [-3.]
xLH% cosx ’

3. liml—cos X (1]
x—0 _xz ’ LzJ

4. lim DX [1.]
x—1 _x_l

5. lim Inx [0.]
X 40y °

6. lim x° . (0]
x>+ @F

7. lim x" Inx(n>0) [0.]
x—>0+0

8. im[ 1 - 6 ) N

-3 x =3 x2-9) L6J
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0. lim[ ! - L] [0.]

w3\ y sinx

10. 1im 8 ¥ [1.]
x—0 X
11. ,. sin3x [ 3]
Iim— . -
X1 tg Sx L 5 :N
12. lim x—1 [
-1 x" —1' Ln
13. .. In cos ax [az
Iim—— .
>0 ]n cos bx Lbﬁ_ J
_ [ 1]
14. ling tg. x4 1. L__.
" sin4x
fo—e FZJJ
15. 1im <
x>0 xsinxfx
16. lim & 1 2]
=0 ginx °
17. .. 1-—cos ax a’
hnol—1 o s
0 1 —cos bx :
. x’” lemi
18. lim~ -1 | |
-1 x" —1' Ll’l J
19. .. x—sin x [0.]
lim =,
x—>0 X’
20. lim >~ ", (1]
x—0 _x3 L6J
[0.]

21. .. x—cosx
m T
X—> x
_ (1]
22. .. x—arctg x
lim 3 . J
x—>0 X L3

23. 1im € —¢ —ox [2.]
=0 y—sinx
24 g X=X [2.]

A% _sin x
1—4sin2£n X PT
25. lim—— 6 |
5 )

x—1 l_x

=
!

2. BBIYMCIuTh CIEIYIOMKE TPEAEIIbI.

1. }Lmotg x—1+cos 3x LZJ
ex_e*)(
_ 3 1
sinx—x+ 2% [120
| AT
2. lim .
x=>0 xs
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3. .. 1—cosx
lim—
x—0 Sx
4. . arctg 2x
l arcsin 5x°
S ln(x -3)
. x—>2x —3x+%
- sin? 7w x
6. lim - 3
x—1 1_x2
7. lim *
x> +o o™ X
8. lim —
x>+ | (1+x)
b
9. lim X
x—> 0 " M
c
12 2
10. lim S5x
" 1g 3x
2
In ex—e“)
lim
11 x—}a+0 h’li_x ai
12, lim In(sinax)
> 0+0 In (sin bx)
13. lim x ctg 2x.
x—>0
14. lim (l—x) tg i
x—1
lim (a’l‘ _I)X (a>0).
15. B
| |
x_mk ( 1) 71 \
16. lim n La +a * 2J (a>0).
17. hm( )
Clg X 2cosx)
18. lim (rg x —sec x).
XA)E
5
19. lim( ! - )
x—>3 %«x_ 5 %2 _x_6J
20, lim| = J
x—1 L]n X x—1
21. lim (sinx)™*,

X—>7
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22. lim (cosx)-.
x—0
o NTE
23. lim| . |-

x—=>0 K X )
24. lim (1-sin x)**".

T
x> —

1
25 tim (F+1) .

X—> ©

Ilepedenn 3a1a4 1J151 MOATOTOBKY K KOHTPOJILHOI padoTe

Haiitu mpon3BoaHbIE CEAYIOMMX PYHKITAN:

lLy=1-2x".
2. y=x+2

x
3.y= 3

x 3
6‘ y:—"'—?
E
23x+1
y= .

5
8.y=x>(2x-1).

9.y=(x'+3) (4> -5)

10. y= Ex_534 (x+3).

1. y=(x-1)/x.

™
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[y'=20x*—15x* +24x]

'=(x-5)(x+3)" 9x-13)]

y:

]

[ (3¢+5)

C3x-11]

4 {y :22\/} ](
_x —15x +6x
(5—)c2)2 ]

[ 5(5+4x) |

- (5-2x)°
>(30x°~54x-10) 1

y

(2)(—3)2



15. Y

16. y=3/6x" 5. [ ]
Moo

17. y=2(4+3x)".

I8 y=—S

x=2 5
19. y= =3 | y'= |
* L 2(x+3)Vx2+x_6J
20.y =sin” x. [y'=3sin’xcosx.]
21.y=sinx’ [y|i= 2xcosx’.]
22.y=cos’ " y'= _smx—|
2
2
X [ L3 x’ 4
23.y=cos —. |y'= ——x? Sin_J
2 | )
24.y = x* cos x. [y'=x (2cosx—xsinx)]
25.  sin2x |_y. 5cos x—cos5x |
cos3x’ L "~ 2cos?3x J

HaiiTu mpon3BoHBIE CIIENYIOTIUX (QyHKITUN:

l.y= (xz —2) sin x.+ 2x cosx
[y’=x2 cos x .]

2y _ COSX ryvz .
l-sinx L 1—sin x |
3.y_sinx—cosx [ ) i
|y

sin x + cos x

4.y =tg4(x2 +1). H’ ) (sinx+cosx)2 ‘4

8xtg3(x2+1)
YT st (1)
5.y=(tgx—ctgx)2. [ 16cos 2x |
Ly'=— sin”® 2x J
6.y=x—-1gx. '=—1g° x]
7.y [ 4x—sin2x |

=g x.
Jx =T
S
4x
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x cos’ x|
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8.y=31+cos” x. [ sin 2x |
y .
L 4‘Hil+c052x;

9. y=In’x. [ ' 2In x
y =
1 1 X
0. y= +2lnx— . (2 Inx_2
X X L X x?2 ¥2 "
X |' ‘ 1
11. y=Inzg_. y'= .
2 L sinxz{
12. y=1Inx’. [ 2
Y=
13. y=(x-1)e". r y'=2xexx.
14. y= x2—4x+8)67. |y':x_gf,|
L 2 |
ef —e [ e +e |
15. y==2— . y'= '
2 T
16. y=e*"". [y'ze“‘”(lﬂnx)
17. y = x2" [y=(2x+2°1n2)2" ]
18. y=ev". [ eV |
y = .
Ry
19. y = 1g° 2x cos” 2x. [y': g’ 2x (3_2511122&?]
20.y=1In (e "+xe ). X
X Lyv:;1+x:.
21. y=In 3-9 [ 24x
’ Y=y
X -1 HREEEE
22. y=1-arctg x. [ x’
Ly:1+x |
1
23, yzf,/l—)c2 + _ arcsin x. [y'z«’l—xz.
t 1 1
24, y=_1In +_x+ arctg x. ry'z |
4 1-x 2 R
25. y=Insin 2x+4 [ 2 2x+4 |
: y'=- ctg .
r+l L (x+1) x+1 J

IIpoBepka BHINOJHEHHUSI KOHTPOJbHOM padore. KoHTposnbHast paboTa NpOBOIUTCS C
LHCJIBO KOHTPOJISA YCBOCHHBIX yMeHI/Iﬁ ¥ 3HAHUU U HOoCICAYIOUICTO aHaJIn3a TUITUIHBIX OIIMOOK U
3aTpyIHEHUH, 00ydJaromuxcsi B KOHIE M3y4YeHUsS TeMbl Wiu paszzaerna. CorjacHO KaJeHIIapHO-
TEeMaTUYECKOMY TUIaHY TUCITUTUIMHBI IIPETYyCMOTPEHO IMPOBEICHNE KOHTPOIBHOU PabOTHI.
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3amanue 1JI KOHTPOJIbHOI padoThI

Bapmuanr 1
1. HccnenoBaTh cucteMy YpaBHEHUM Ha COBMECTUMOCTD M OTIPEJICIIEHHOCTD, HE pelas ee.

Vka3aTb rinaBHble (0a3ucHbIE) M CBOOOHBIC TEPEMEHHBIE.
3X1 —X; + 2X3 + X4 = -9;
—2X1 + X — X3 + 4x4 = —2;
—X1 + X3 + 9X4_ = —13;
—9X1 + 4X2 — 5X3 + 11X4 = 3;

k—15x1 + 6x; — 9x3 + 9x4 = 21.
2. Pemuts cuctem ypaBHeHUi MmeTooM ["aycca. Yka3ats o01iee 1 0JHO YaCTHOE PELICHUS.
X1 — 2X2+X3+3X4 = 5;
7854 0% F By tldxy = 39;

2X1 + 5X2 + 3X3 - 4X4 = 3.
3. Pemwuth CHUCTEMY C IIOMOIIIBIO O6paTHOﬁ MaTpHUIbI U 110 Q)opMyna KpaMepa.

—3X1 + 4X2 + X3 = 17,
2X1+X2—X3 =0;

—2X1 + 3X2 + 5X3 = 8.

4. PemuTh  OZHOPOJHYIO  CHCTEMY _ ypaBHEHHMH.  VYKa3arb  oOllee  pelieHue |
dbyHIaMeHTaIbHY0 CHCTEMY peIIeHUH.

X1 + 5x,—3x3—2x4 = 0;
5 58x, 3% 1 8 = @
—5x1 — X3 + 6x3 — 2x4 = 0.
paccTnri@MRUSEF KBRBEE T RERED OO PIAFHATRSS S Hafsr ik Foukn A(3;3) uB(x;y)
1 = 00u BRITH; YpABHCQIRaFRANOHERNRIHIEH -HCPF3-TPIKYE EPECCUCHUS TPAMBIX2X — Y —

7. Haiitu yron mexxny Beicotoit AD u Mmenuanoii AEB TpeyroyipHIKe C BEpIIHHAM B TOYKaX

A(1;3),B(4;-1),C(—1; 1).

8. HaifTu kaHOHWYECKO€ ypaBHEHHE 3IIITUTICA , ECITU

a) Paccrosnue Mexay KoHIamMu OOJBIION M Majoil ocu paBHO S5, a cymMMma JUIMH
MOJIyoceu paBHa 7;

0) PaccrosHus ot ero ¢okyca g0 KOHIIOB OOJILITION OCH paBHBI 2 U 14,

9. Yepes pokyc mapabonsl y2 = —xnposeaeHa npsimMas o yrinom135° k ocn Ox. Haiitn
JUTHHY 00pa30BaBIICHCS XOPIBI.
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Bapuanr 2
1. I/ICCJIG,HOBaTB CUCTEMY ypaBHeHI/Iﬁ Ha COBMCCTHOCTH M OIIPCACJICHHOCTb, HC pfuias €c.

YkazaTb rinaBHbIe (0a3uCcHBIE) M CBOOOTHEI TIEpEMEHHEIE.
2X1 — X3 + 3X3 + 5x4 = —3;

a8,

kv—le — 2%y + 11x3 + 18x, = —23.
2. Pemuth cUCTEM ypaBHCHHI METOI0M lzaycca. Ka3aTh 00II[Ee U OJTHO YACTHOE PEIICHHUS.

3X1 + ZXZ—X3+2X4 = —3;

—Xq1 — 3X2 + 2X4 = —3;
X1 - 4X3 + X4 = 0;

X1—X2+3X3+3X4= 6.
3. PemmTh cuctemy ¢ moMombo 0OpaTHOW MaTpuIlsl U 1o popmyna Kpamepa.

X1 + 2xp — 3X3 = —3;
—2X1 + 6% + 9x3 = —11;

—4X1 - 3X2 + 8X3 = -2

4. PemuTh  OZHOPOJHYIO  CHCTEMY _ ypaBHEHHMH.  VYKa3arb  oOliee  pelieHue |
(byHIaMeHTaIbHY0 CHCTEMY peIIeHUH.

2X1 + 6X2—2X3—4X4 = 0;

—5x%1 — 2Xy — X3 + 5x%4 = 0;
—4%; + 14%5 — 8%3 — 2%, = 0;

—Xq1 + 10X2 - 5X3 - 3X4 = 0.

~0):Bf4; 1),C(13;10). Haijtu TOUK
gggg%;qlﬁggMaﬂy = gffLB};I a CIIi%{ e(r)‘iT’? ﬁaqa%%&éééggéﬁp%% paccrosinue d = \7 3= HaﬁTHy
7. Jlansl MIOCJIEJ0BATEIbHbBIE BEPILUHBI napasuienorpaMmma

ABCD : A(—2;5),B(2;7),C(—4; —3). HaiiTu xoOpaMHaTHl YeTBEPTOM BepMHLI D M Hanmcath

ypaBHeHue nuaronanu BD.
8. HaiiTu ypaBHeHHe NpsAMOI, comepiaiieil JuamMeTp OKpyXHOCTHX? + y? — 6X + 4y +

8 = 0, nepneHauKysipHBIN psiMoit X — 3y + 2 = 0.
9. Haiitu ypaBHEH#HE rurepOo0IIbl, 3Has1, 4TO ee dKcueHTpucuret E = 2, hokycel runep6oibt

2

X
CBONAJAIOT C (POKYCOM DIJIMIICA 4 y? =1.
10

Bapuant 3
1. HccnenoBaTh cucteMy ypaBHEHUN HAa COBMECTHOCTBH U OMPEJEICHHOCTh, HE pelias ee.

YkazaTb rinaBHbIe (0a3uCHBIE) M CBOOOTHEI TIEpEMEHHEIE.
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X1 + 2X2 - 3X3 - 2X4, = 5;
—2X1 + X3+ X4 = 0;

~Sct 2 b Ry =7 1L

k 13X1 - 7X3 - 9X4_ = 35.

2. Pemuts cuctem ypaBHeHUi MmeTooM ["aycca. Yka3ats o01iee 1 0JHO YaCTHOE PeLICHUS.
—3X1 + 2X2+5X3—2X4 = —1;
—4X1 + 13X3 + x4 = —10;

—2X1 + 3x; — 3x3 — 4x4 = 6;

2X1 - 4X2 + 3X3 + 5X4 = —8.
3. PemmTh cuctemy c moMolbo oOpaTHoi MaTpuilsl ¥ 1o popmyna Kpamepa.
3X1 + Xy — X3 = —10,

505 ToXp $:8%e =P

4. PemmTh  OZHOPOJHYIO  CHCTEMY  ypaBHEHHMH.  YKa3arh  oOImee  pemieHne |
byHIaMEHTaIBHYIO CUCTEMY PEIIICHUH.
3X1 + 2X2+2X3 + x4 = 0;
—3x1 + X2 — X3 + 4x4 = 0;

9X1 + 3X2 + 5X3 - 2X4_ =0;
—9X1 - 4X3 + 7X4 = 0.
5. Haiitu koopAauHaThl LEHTPAa U PAAUYC OKPYKHOCTH, MPOXOIALIECH UYepe3 TOUYKY

A(—10; 4) u xacaromeiics ocu OX B Touke B(—6; 0).
6. Hammcath ypaBHEHHE MpsMOM, mpoxoxsmieid depe3 Touky (—2; 1) Ha paccrosaum 1 ot

HayayjaKoOpJAHHAT.
7. lpu xakux 3HaveHusx A u CrnpsimasAx + 3y + C = 0:

B) HBReASHR AR AR Yo, E 815l

r) nepecekaercs ¢ npsamon 4x — 2y + 7 = 0.
8. HaiiTu mmomaas 9eThIpeXyroilbHUKa, IBE BEPIIMHBI KOTOPOTO JIEKAT B (pOKycax IjuTuIica

5x% + 9y% — 180 + 0, a 1Be Apyrue COBNANAOT C KOHIAMH €ro MaJoi OCH.
9. HaiiTi JuIMHY InMaMeTpa 3JUIHIICa (XOp/bl, HPOXOASIIEi yepes LeHTp siummnca) 9x% +

27y? = 255, nepHeHauKyIspHOro K aCMMITOTE THIep6oiIsl X2 — y2 = 4, npoxosieii depes
IIEPBYIO U TPETHIO YETBEPTH.

Bapuanr 4
1. I/ICCJIG,HOBaTB CUCTEMY ypaBHeHI/Iﬁ Ha COBMCCTHOCTH M OIIPCACIICHHOCTb, HC pfliasa €c.

VYka3aTb riaaBHble (6a3ucHbIE) M CBOOOIHBI TIEpEMEHHBIE.
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_ %1 4"1‘6 3&%4 1%9

k —5x;1 + 10x; + 5x3 — 2x4 = 47.
2. Pemwuts cuctem ypaBHEHUI MeTo10M ["aycca. Yka3ars o01iee u 0JHO YaCTHOE PEIICHHUS.

1~ 2X2+2X3—4X4 = —2;
—5X1 + 8X2 - 4X3 + 12X4 = —4;

4x1 — 7xp + 5x3 — 12x4 = —1;
—2X1 + 3x; — x3 + 4x4 = —3.
3. Pewuts cucTeMy ¢ MOMOIILI0 00paTHON MaTpHIlbl U 110 hopmyrna Kpamepa.
3x1 + X —x3 = 10;
SXON 2% gk ) &= §;

4. Pemmuth  OAHOPOIHYIO CI/ICTeMy ypaBHCHI/II/I Vkazate  oOmee  pemieHue U
byHIaMeHTaIbHYI0 CHCTEMY pEIIeHUH.

—X1 + 3x3+3x3—x4 = 0;

2X1 - 2X2 + X3 + 3X4, =0;
—5X1 + 11X2 + 8X3 - 6X4 = O;

k 3x4 —X2+5X3

}?‘OHBHI/IKa eﬁB}g— C B MI/I A_( _l]_3§2y 2) C_(40 13[/3 Jasia alsngi?\}fg;{d
CKHBI BepHII/IHbI napannenorpaMMa ABCD wu TOuka
M(1; —1)nepeceyenust  ero  muaroHaneit.  Haiitu  ypaBuHenuss  cropoH  BC u CDum

mapajuicjiorpamma.

8. OxpyxnocTh npoxoaut yepe3 touku M1(1;5) u My(5; 3), a ueHtp ee nexur Ha psaMoi

X o
¥+ = 1. Haiitn ypaBHeHIE OKPYKHOCTH.

4 4
9. lau 3mmnc + Y2 = 1 . HaiiTu ypaBHeHHe THIEPOOIIbI, BEPIIMHBI KOTOPOrO HAXOJATCS

15 6
B (hokycax, a GOKyChl — B BEepIIMHAX TAHHOTO 3JIIUIICA.

CBoaHas Ta0/ 1ML A N0 NPUMeEHsIeMbIM (pOpMaM M METOAAM TeKYIIero KOHTPOJIA U OLleHKH
pe3yJibTaTOB 00y4eHM st

PesynbTaThl 00y4eHust
®opMbI U METOAbI KOHTPOJISA U OLleHKH
(ocBOEHHBbIE YMEHUSI, yCBOECHHbIE
pe3yJabTATOB 00y4YeHUs1
3HAHMS)
OcBoeHHBIC yMEHHUS:

pacmo3HaBaTh 3agady W/wiM mnpobiemy B | Ouenka NPaBUIBHOCTH BBITTOJTHEHHUSI
npoeCCHOHATBHOM  HW/WIHA  COIIMAJIBLHOM | CAMOCTOSITEIIbHOW pPabOTHI

KOHTEKCTE; Pemenue 3a1a4 BO BpeMsi 3aHIATHS

KonTponsHaspabora
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aHATM3UPOBATh 3anauvy w/mwiu npobiemy u | OrneHka NPaBUIBHOCTH BBITTOJTHEHHUSI
BBIJICJSITH €€ COCTAaBHBIC YACTH; CaMOCTOSITENILHOH Pa0OTHI
Pemenne 3a1ay Bo BpeMst 3aHATHS
KoHntponbHaspadbora
OTIPEIETATH ITAIBI PEIICHUS 334 H; Ouenka NPaBUIBHOCTH BBITTOJTHEHHUSI
CaMOCTOSITENILHONH PabOTHI
Pemenne 3a1ay BO BpeMst 3aHATHS
KoHntponbHas pabora
BBISIBIIATH u s exTuBHO uckarb | OneHka NPaBUIBHOCTH BBITTOJTHEHHUSI
nHPOPMAIIHIO, HEOOXOAUMYIO IS PEIICHUS | CAMOCTOSITEIIbHOW pPabOThI
3a/1a4y U/ Uiu poOIeMBbI; Pemenne 3a1ay BO BpeMst 3aHATHS
KoHntponbHaspadbora
COCTaBUTh IUIAaH JeHCTBHs;  ompenenuth | OneHka NPaBUIBHOCTH BBITTOJTHEHHUSI
HEOOXOIMMBIE PECYPCHI; CaMOCTOSITEITLHOW PabOThI
Pemrenwne 3a1ay Bo BpeMsi 3aHSATUS
KoHntponbHas padbora
BIIQJICTh aKTyaJlbHBIMH MeToJaMH paboTel B | OueHka NPaBUIBHOCTH BBITTOJTHEHHUSI
npoecCuoHaIbHON i CMEXKHBIX chepax; CaMOCTOSITEITLHOW PabOThI
Pemrenwne 3a1ay Bo BpeMsi 3aHSTUS
KonTponpHaspaboTa
peann30BaTh COCTaBICHHBIH IJ1aH; Omenka NPaBUIBHOCTH BBITTOJTHEHHUSI
CaMOCTOSITEITLHOW pabOThI
Pemrenwne 3a1ay Bo BpeMsi 3aHSATUS
KonTponpHaspaboTa
OIICHUBATH PE3yJbTaT M MOCIEACTBUS cBoux | OreHka NPaBUIBHOCTH BBITIOJTHEHHS
NEUCTBUH (CAaMOCTOSITEIIFHO WITH C TIOMOIIBIO | CAMOCTOSITEIIHHOW PaOOThI
HaCTaBHUKA) Pemrenwne 3a1ay Bo BpeMsi 3aHSATUS
KonTponpHaspaboTa
onpenensiTh 3a/1auu TUTSt noucka | Ouenka NPaBUIBHOCTH BBITTOJTHEHHUSI
uHpopManuK; OMNpenensiTh HEOOXOJUMbIC | CAMOCTOSTEIBHOW pPabOThHI
UCTOYHUKM  HWHPOpPMAIUHU; IUIAaHUPOBaTh | Pemenue 3agad Bo Bpemst 3aHATHS
MPOIIECC TOUCKA; KoHntponbHaspadbora
CTPYKTYpUPOBAThH nonyqaemyro | OueHka NPaBUIBHOCTH BBITIOJTHEHHS
WHPOPMAIIHIO; CaMOCTOSITEITLHOW PabOThI
Pemrenwne 3a1ay Bo BpeMsi 3aHSATUS
KonTponpHaspaboTa
BBIICIITE HanOosee 3HaunMoe B mnepedne | OueHka NPaBUIBHOCTH BBITIOJTHEHHS

I/IH(I)OpMaLII/II/I; OLCHUBATHL IPAKTHUYCCKYIO
3HAYHUMOCTb PE3YIbTATOB IIOHCKA,

CaMOCTOSITENILHOM pabOoThI
Pemenue 3anayd Bo Bpems 3aHITUSA

0hOpPMIISATH pe3yJIHbTaThI IIOKCKA. KonTponpHaspaboTa
YCcBOCHHBIC 3HAHUS:

aKTyaJIbHBIN npogeccuoHaTbHbII n | KontponsHaspabora

COLMAJIbHBIA ~ KOHTEKCT, B  KOTOPOM | YCTHBI{ OMPOC BO BpeMsl 3aHATUS

MIPUXOIUTCS pabOTaTh U KUTh

OCHOBHBIC = WCTOYHHUKH HHDOpMamuu W
pecypchl JUIsl pelieHus 3a1ad u mpobieM B
npo(ecCHOHATbHOM  W/WJIH  COIHAJIBLHOM
KOHTEKCTE

Kontponbnasipabota
Y CTHBIN ONPOC BO BpEMs 3aHATHUS
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aJITOPUTMBI BBITTOJIHEHHUS pabot B | KonTponsHaspabota

npohecCuOHaIbHOM U CMEXKHBIX 00J1acTIX VYCTHBII ONIPOC W BBINOJIHEHUE NMPAKTUYECKUX
3aJIaHUM BO BpeMs 3aHATUSA

MeTonsl paboTel B mpodeccuonanpHo u | KonTponbHaspaboTa

CMEXHBIX chepax YCTHBIM ONIPOC U BBINOJHEHUE NMPAKTUYECKHUX
3aJaHUM BO BpeMs 3aHATHUSA

CTPYKTYpY IUIaHa JIs pelIeHUs 3a1a4 Kontponbnaspabora
YCTHBIA ONPOC M BBITOJHEHUE MPAKTHYECKUX
3aJIaHUM BO BpEMs 3aHATUSA

MOPSAOK  OLIGHKM  pe3ynbTaroB  peuieHus | KontponpHaspaborta

3aga4 1podecCuOHaTbHON eI TETbHOCTH YCTHBIM ONIPOC U BBINOJHEHUE NMPAKTUYECKHUX
3aJIaHUM BO BpeMsI 3aHATHUSA

HOMEHKJIATypBI uHpopmanmonnsix | KorTponpHaspaboTa

HCTOYHUKOB, MIPUMEHSEMBIX B | YCTHBII ONpOC U BBINOJHEHUE MPAKTUYECKUX

po(hecCHOHANBHONW AESITeTbHOCTH; 3aJaHUM BO BpeMs 3aHATHUSA

MIPUEMBI CTPYKTYPUPOBAaHUA HHPOPMAIUH; Kontponbnaspabora
YCTHBIM ONIPOC U BBINOJHEHUE MPAKTUYECKHUX
3aJaHUM BO BpeMs 3aHATHUSA

dbopmar odopmiieHus pe3ynbTaToB noucka | KonrpompHaspabora

nHpOpPMALIHH. VYCTHBII ONIPOC W BBINOJIHEHUE NMPAKTUYECKUX

3aJlaHUM BO BpEMsI 3aHATHUSA

®opmMa NPOMEKYTOUHON ATTECTAIUMN

[MpomexyToyHass arrectanusi 1O IUCHHUIUIMHE 3JIEMEHTHI BBICHICH MaTeMaTHKA —
Jugh.3auem, cnenmpukanys KOTOPOro cojiepkuTes B fanHoM komriekte @OC.
Obyuarowuecss Oonyckaromcs K coade Oug.zauema npu 6blNOJIHEHUU 6CeX BUO08
camocmosmenvHou pabomel, NPAKMUYECKUX U KOHMPOIbHLIX pabom, npeoycCMOmpeHHbIX
pabouell npoepammon u KaienoapHo-memamudeCKum naaHoM OUCYUNTUHBL.

IlepeyeHs BONPOCOB K AU (.3a4eTy

. Onepanuu HaJT MaTpUIIAMH.

. TeopemaJlannaca.

~N OB W=

8. EmMHCTBEHHOCTH O0paTHOM MaTPHUIIHI.
10. Panr maTpuIs!.

11. Teopema Kponekepa-Kanemnu.

12. Meron l'aycca.

13. Mogenb JIeoHThEBA.

. Crrenmmpraeckne CBONCTBA OTepaIuii Ha Tl MATPHUIIAMH.
. TparncnoptupoBanue matpui. CBoiCcTBa ONlepaliii TPAHCIIOPTUPOBAHHUSL.
. Onpenenurenu. CBONCTBaONpeieUTENECH.

. HeoGxoammoe 1 tocTaToOuHOE yCIOBHE CYIIIECTBOBAHUS 00pAaTHON MaTPHIIBI.
. AIrOpuUTM NOCTPOEHMS OOPATHOM MAaTPUIIBI.

14. Ywucnomas ¢yHKIUS uucioBoro aprymeHta. [Ipumepsl. ['paduk ¢ynkmuu. ['padux

o0patHo# pyHKIIHIH.

15. CriocoOb1 3a1anus GyHKIUNA. ApupMETHISCKIE OTIepaiii HaTl PyHKITUSIMH.
16. Orpann4yeHHbIe U HeoTpaHWYeHHBIe QyHKIHH. ['eoMeTprdeckoe HeToKkoBaHue. ['panu

¢byunkuuu. [Ipumepsr.
17. MoHOTOHHBIE
ncronkoBanue. lIpumepsr.

(GyHKIHH.

KyCOLIHO-MOHOTOHHBIe

(GyHKIHH.
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18. UeTHble n HeueTHBIC QyHKIMU. Teopemsr o HUX. [Ipumepsr.

19. llepuoanueckue pynkuuu. Teopemsl. [Ipumepsl.

20. DnemeHTapHbIC PYHKIINHU, UX KIaCCUPUKAIUS.

21. Ompenenenue npexaena ¢ynknuu mo Komu. ['eomerpuueckuit cmbici. Teopema o
€IMHCTBCHHOCTHU TIpejena.

22. Ompenenenue mnpeaena (GyHKuuu no [eliHe, ero 3KBHBAJCHTHOCTH OIPEIACICHUIO
npenena no Kommw.

23. JlokabHBIE CBOMCTBA QYHKITUH, UMEIOIINX KOHEYHBIH MpeIed.

24. beckoneyHo Maibie QyHKIUU. TeopeMsl 0 0.M. .

25. beckoneuno 6onbmue pynkiuu (6.6.¢.). Csa3p mexay 0.0.¢p. u 6.M.¢. CBiI3b MeXIY
6.6.¢. u HeoTrpaHUYEHHBIMH QYHKIIUSAMHU.

26. CpaBuenme 0.m.¢p. Kpurepmii oskBuBamentHoctH O0.M.p. Teopema o 3amene
SKBUBaJIEHTHBIX 0.M.(. Teopema 06 5KBUBAJIEHTHOCTH CYMMBI 0.M. .

27. llepBbIii 3aMeUaTENbHBIN IPEET.

28. Yactuunbie npenensl (GyHKuu. OJAHOCTOPOHHHE Mpenenbl. TeopeMa O YaCTUYHBIX
npeesax u ee CIeICTBUS.

29. Teopema o mpenene MOHOTOHHOW (yHKIMH. Teopema BeliepmTpacca 0 cXOaIuMOCTH
MOCJIEI0BATEIILHOCTH.

30. Bropoii 3ameuarenbHblil npeaen. CieacTBus.

31. OOparnas pynkuus. TeopeMa o CyleCTBOBAHUU HENPEPHIBHON 00paTHOM QyHKIIHH.

32. CreneHHas QyHKIUSA C HATYpaJIbHBIM moka3aTteneM. CBoiicTBa. CteneHHast PyHKITUS C
[eJBIM OTPHUIATEIbHBIM MMOKa3aTeneM. CBoCTBa.

33. [Toka3arenpHast GyHKIIHS HA MHOKECTBE IEHCTBUTEIBHBIX uncesl. CBOWCTBA.

34. Jlorapudmudeckas GyHKIHS U €€ CBOHCTBA.

35. CrenenHast GyHKITUS € ICUCTBUTEILHBIM NIoKa3aTteneM. CBOHCTBA.

36. Tpuronomerpuueckue (GyHKIUM y =sinx u y =cos x. CBoNcCTBa.

37. TpuronomeTtpuyeckue GyHKIUU y =tg x U y = ctg x. CBO¥cTBA.

38. O6paTHbIe TPUTOHOMETpUYECKUE QYHKIIMU Yy = arcsinx u y = arccosx. CBoiicTBa.

39. O0OparHble TPUTOHOMETpUYECKUE DYHKIIMU y = arctg x U y = arcctg x . CBOWCTBA.

40. Tlomstue nuddepennupyemoctn ¢yHkun. IlpowsBomgHas wu auddepenuma.
['eomerpuuecknii 1 MEXaHMYECKUN CMBICI MPOWU3BOIHON. TeopeMbl O MPOU3BOAHOW CYMMBEI,
MIPOU3BEICHHSI K YACTHOTO.

41. IlpowsBomnas u muddepenuan oOpaTHON W CIOKHOW GyHKIWA. MHBaprmaHTHOCTH
dbopmbl tepBoro Audpepenmnana.

42. [TapaMeTpuvecku 3aJjaHHbIE KpUBBIC U QYHKIUH, UX TUdPepeHIIUpOBaHUE.

43. I[IpousBoansbie u AU GepeHIIHaIbI BEICIINX MTOPSIIKOB.

44. Bospacranue (yobiBanue) QyHKINHU B TOUKe. JIOKaIbHBIN DKCTPEMYM.

45. Heobxoammoe yciioBUe JIOKATbHOTO dKCTpeMyMa audpepeHnnpyeMoi B TaHHON TOUYKe
(GyHKIUH.

46. Teopema Posuts. Teopema Jlarpanxka. CienctBusi u3 Teopembl Jlarpanxka (ITOCTOSHCTBO
GyHKIMHM, WMEIOIIeH Ha HMHTEpBajle pPaBHYIO HYJIO MPOW3BOJHYIO, YCIOBHS MOHOTOHHOCTH
(GyHKIMM HAa WHTEpBaje, OTCYTCTBHE pa3pbIBOB MEPBOTO poJa M YCTPAHHUMBIX pPa3pbIBOB Y
MPOU3BOJTHOM).

47. O6o6menHas popmyiia KOHEYHBIX TpupanieHnii (reopema Komm).

48. PackpsiTHe HeomnpeneieHHoCcTe! (mpaBuia Jlomurans).

49. TlpuzHaku MOHOTOHHOCTH (yHKIMU. OTBICKaHHE CTAallMOHAPHBIX To4YeK. I[lepBoe
JIOCTATOYHOE yCIOBHUE SIKCTpeMyMa. BTopoe nocraTouHoe yclioBue 3KCTpeMyMa.

50. Bemyxknocts rpaduka pynknmu. Toukm meperundba. Heobxomumoe ycmoBue meperuda.
[TepBoe nocraTouHoe ycinoBue neperuda. Bropoe nocrarounoe ycinosue neperuoa.

51. Acumnrorel rpaduxa ¢yHkmuu. Iloctpoenmne rpaduka ¢yHkuuu. OTbICKaHUE
MaKCHUMaJIbHOTO U MUHUMAJIBHOT'O 3HAaUeHUH (DyHKIINH, ONTPEIeIEHHON CEerMEeHTe.
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52. Ilousarue neppooOpaznoit Gpynkumu. Heonpenenennsiii maTerpan. OCHOBHBIE CBOMCTBA
HEOIPEICICHHOTO HHTerpaJa.

53. UuterpupoBaHre METOA0M 3aMEHOM IEPEMEHHOM.

54. IuTerpupoBaHUeE IO YaACTSIM.

55. ®opmyna HeroTona — Jlelionumna.

56. uTerpupoBaHue Mo 4acTSIM U 3aMeHa IEPEMEHHON B OTIPEIeTIEHHOM HHTETpale.

Ilepeyens 3apanuii Kk (ud.3auery

1. Beruucnuremarpuny D=A- B+ 2C" e
(3 2) (17 -2 (0 1)

oo, S} el o)

2. Beraucnuremarpuity D= A-B+2C" | rae
13

1-25 ( \ 4 1
A= 01’B=‘02, C= )
2 ) 30
\10)
3. Beruncnuremarpuny D = A- B+ 2c" , Tae
1 2 (-2 1) 0 1)
A= , B= 3 Z=ll, Cc=
3 4 L 10
2 2)

4. Beruucnuremarpuny D = A- B+ 2c" , Tae
21

211 10
A= , B=|03|, C= .
-1 0 2 2 -1

\10)

5. BelUuMCIUTh ONpeaeauTeNh

3 -1 1 2
1 0 -3 1
2 -2 1 1
1 0 2 3

6.BeruucauTh omnpeaenuTenb

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

7. BEIYMCIUTh ONPENEIUTEID
1 -2 1 2
1 0 0 1
2 -2 1 1
1 -1 2 3

8. BBIUHCIUTD OMpeAeTuTENb
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11 3-21
02-1 32
00-1 31
00 0 12
00 0 03

9. Pemuts cuctemMy JIMHEHHBIX alredpanyeckux ypaBHeHui metogom Kpamepa;
2x,+4x, —x; =5
1—x1+2x2 +4x, =5

| Sx +x,—x3=5

10. Pemuth cucTteMy JUHEHHBIX aJireOpandecKux ypaBHeHU MeTo1oM ['aycca
[ 2x,+4x, —x; =5

1—x1+2x2 +4x, =5

| Sx +x,—x3=5

11. Pemuth cucTeMy TMHEHHBIX aNTreOpandecKux ypaBHEHHI

meTonoM Kpamepa;

( 2x, = 5x, +x; =4

i x,—3x;, =4

[=3x, +2x, —x; =4

12. PemuTh cUCTEMY IMHEWHBIX alTreOpandecKux ypaBHEHHI
MmeToaom ["aycca
( 2x, = 5x, +x; =4

-3x; =4
3x1+2x2—x3 =4

13. Haiitu o6paTHy10o MaTpuily Alk Marpuue A
2 3

A=(C )
5 7

14. Haiiti o6patHyto Matpuiy AL k Marpume A
6 2

A=(C )
13

15. Haiiti o6patHyto Matpuiy AL k Marpume A
A= 2 5)
16.Ha mockoctn 3amganbl Touku E(—1; 31% Ké —4) E(—1;3) m K(3;-4). Halitu nnuny

BexTopa ER
17.B mpoctpanctBe 3amansl Touku C(1;2;3)C(1;2;3) u D(3:4;5).D(3;4;5). Haittu anuny

BekTopa —C D

- -
18.Jlmunbr BektopoB K[, y KM paBHBI COOTBETCTBEHHO 2 U 4, a yroji MeXAy HHUMHU paBeH

/4. Boluucnute JutHYy BekTopa LM, . .
19.Haiimure CKaaIpHOE NPOM3BEICHUE BEKTOPOB d U b eciu |al = 4, b =10,
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(al;)er

6

<

-

20.Haiinure ckanspHOe NPOM3BENEHHE BEKTOPOB aub, emm |d]=2,
(ab)=
. _

o
Il
o

4 S . S S
21. HailauTe ckanapHoe npounsseaeHue Bektoposa ub, ecim |d] =2, b =5, ~(ab)=

6

22. IlpuBecTd K KAaHOHUYECKOMY BUY YpaBHEHHE KPUBOHM 2 MOpSAIKA, HAWTU BCE €€ MapaMeTphl,
IOCTPOUTEL KPUBYIO. 9x2—4y2—90x—8y+185=0.

23.lana kpusas. [IpuBectu kK KaHOHMYECKOMY BUAY. [IoCTpOUTH U OIPEAENUTE BUJL KPUBOM.

6x2+25—xy+2y2=21.

24 BBISICHUTH BHJI KPUBOM MO 0OIIEMY ypaBHEHHIO, HAWTH €€ mapaMeTphbl U MOJOXKECHUE B
cucreMe kKoopauHat. Chenarh pUCyHOK. 3x2—6y2—12x—108y—492=0.

25. BhIACHUTE, KAKUE U3 JaHHBIX YPABHEHHU SBIISIOTCS YPABHEHUAMU OKPYKHOCTH, HAMINUTE
—YE L L yE =2
LEHTP OKPY>KHOCTH U €€ PAIUYC: . (x -1 +{¥ +2) 23 ynm
al B al
A2+ FT LAy —20=0

26. BBIACHHTE, KAKHE U3 TaHHBIX YPABHEHUM ABIISIOTCS yPABHEHUSIMHU OKPYKHOCTH, HAHIUTE
LEHTp OKPYXKHOCTH U ee paguyc: ~* T ¥ T8xr—ay +40 =10,

xtt v —dx+ 29 +1 =0

27.BpIsicHUTE, KaKHe U3 JaHHBIX YPABHEHUM SIBJIAIOTCS ypaBHEHUSIMH OKPYKHOCTHU, HallAuTe
LIEHTP OKPYKHOCTH U €€ panyC:

28.Hanummure ypaBHEHHE OKPYKHOCTH, IPOXOJAILEH Uepe3 TP 3aJaHHbIE TOUKH A(2; l:C];

B{1:1); €(2;: 2).
29. Beruncauth o0nacth onpeaeneaus f(x) = Vee=7xF10"

30. Beruucnurh 06nacts onpeaenenus f(x) = arccos 3x. 1
31. Beruucauts obnacts onpenenenus f(x) = Vx2-+

6/1-x

. X
32. Beraucauts o6aacts onpeaenenus f(x) = arcsin .
2

33. Beruucnuts obnacts onpenenenus f(x) = logz(x — 2).
34. Beraucnuth obnacth onpenenenus f(x) =

ln(x+3)'

35. Beranciutb o6nacts onpenenenns f(x) = vVx — 7 + /10 — x.

36.HaiiTu mpon3Bogable QYHKIHH y =5x" —3x + 2
2

X -1

37.Haiitu mpou3BoiHbIC GYHKIHH Y =
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38.HaiiTi mpou3Bo fHbIe QYHKIHHA y =¢e

39.Haiitu nponsBogubie QyHKIUNA — y =+/2—3x
40.Haiitu npou3BoaHbIe PYHKIHI, UCITIONIB3YsI TeOpeMbl Tu( hepeHIInpOBaHUS
y=x"-In3x

41.HaiiTi mpon3BoiHbIC (YHKIINH, UCTIONB3Y s TeOPEeMBbI TP EpEeHITUPOBAHUS
3x
y= - .
x +1

42 Berumcnure  y =cos3x+ 2sin’ x.
43.Berumciure  y=5" +log, x
44 HaiiTi TpeThIo TPOU3BOAHYIO QYHKLIMI (y” —7) a) y=sin2x

45. HaiiTu TpeThIo MPOU3BOAHYIO (DYHKLIHI (y” —?) y=cos3x

dx
46. Beruncinure WHTETpal J-_3
47. Beraucnutre uHTerpail I%/;dx
dx
48. Beruucnure HHTErpaji IS_X

49. BBIYMCIHTE HMHTErPa I 32" dx

50. Haiitu uHTErpaisl METOIOM 3aMEHbI IIEPEMEHHOM: f 2P + xdx
dx

2x -1
52. Halitu vHTerpajisl METOIOM 3aMEHBI IEPEMEHHON _[ e 3 dx

51. HaiiTu uHTETpasibl METOIOM 3aMEHBI IEPEMEHHOM J

53. Haiitu uHTerpansl, UCIOJIb3ys METOJ UHTETPUPOBAHMS 110 YACTIM _[ 2xe ¥ dx ;
54. Haiitu MHTETpasl, UCIOJIb3Ysd METOJ UHTETPUPOBAHUS 110 YACTIM I 2x In xdx .

55. Haiitu uHTerpasbl, UCONb3ysd METOJl HHTETPUPOBAHUS MO YaCTIM jxes “dx ;

56.B xmacce 25 ydyeHukoB. CKOJIBKUMH CIIOCOOAMHU MOXKHO M3 HHUX BBIOpATh 4 ydarmuxcs s
JIe)KypcTBa?

57.CKoJIbKO BApUAHTOB TPEX3HAYHOTO U POBOT0O KOJA CyIIECTBYET?

58.B koHTekcTe 2 OykBbl Oenoro mBera, 2 OyKBbI CHHEro mBera u 1 OykBa JKeJITOro IBeTa.
CKOTBKUMU cTI0OCO0aMU MOYKHO BBIOpATh 3 OyKBHI (TTOPSI0K BEIOOpA HE BaxkeH)?

59.CKoJIbKMMU CIIOCOOAMH MOKHO COCTaBUTH OYKET U3 7 I[BETOB, €CJIM B BallleM PACIOPSIKEHUN
15 uBeros?

60.CKoJIbKUMU cTIOCO0aMU MOKHO COCTaBUTh CITUCOK U3 6 PUIBMOB?

4. Cucrema ounennBanns komiuiekTa @OC Tekyumero KOHTpOJIsi U MPOMEKYTOYHOM
arrecTauMu

Kaxablii Bua padoTsl OLleHUBaeTCH 10 NATH 0AJILHOM HIKaJe.

«5» (OTIUYHO) — 3a TITyOOKOE M TIOJTHOE OBJIAJICHUE COJEPKAaHUEM Y4eOHOro Marepuania,
B KOTOPOM OOYy4YaromIuics CBOOOJHO W YBEPEHHO OPHEHTHPYETCS; 3a YMEHHE NPAKTUYECKH
MPUMEHSTH TEOPETUUECKHUE 3HAHUS, BBICKAa3bIBaTh 1 0O0CHOBBIBATH CBOU CyXaAeHHS. O1eHKa «5»
(oTIMYHO) peanoNaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopomio) — eciiim OOydJaromHICs TOJTHO OCBOWMJI yYEeOHBIM MaTepual, BiagceT
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HAayYHO-MIOHATUWHBIM amnmaparoM, OPUEHTHUPYETCS B HW3YUYEHHOM Marepuaje, OCO3HAaHHO
MIPUMEHSIET TEOPETUUECKHE 3HAHUSA Ha MPAKTHUKE, TPAMOTHO M3JIaraeT OTBET, HO COAEpKaHUE U
(hopma OTBETa UMEIOT OTJCITHbHBIC HETOYHOCTH.

«3» (yIOBIETBOPHUTEIHFHO) — eclu oOydarommiics oOHapyKHBaeT 3HAHWE W IIOHHUMaHHE
OCHOBHBIX TIOJIO)KCHUH y4eOHOro Marepuaia, HO M3JIaraeT €ro HEroJIHO, HeMOCIeI0BaTeIbHO,
JIOTTYCKaeT HETOYHOCTH B NPHUMEHEHUU TEOPETUUYCCKHX 3HAHUN MpPH OTBETE Ha MPAKTHKO-
OPHUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET JOKA3aTEIbHO 000CHOBATH COOCTBEHHBIE CYKICHHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €CIU OOydYaroUIMiCSs HMEeT pa3pO3HEHHEIE,
OeccucTeMHBIE 3HAHUS, JOMYCKAeT OMIMOKH B ONpEAeIeHUN 0a30BBIX MOHATHH, HCKaXaeT MX
CMBICJT; HE MOXKET MPAKTUYCCKH PUMEHSITh TCOPETHUCCKUE 3SHAHUS.

Kpurepun oneHuBaHUA 0TBETA 110 YCTHOMY OIIPOCY.

«5» (oTIIMYHO) — 3a TIIyOOKOE M TOJIHOE OBJIAJICHUE COJIEpKaHUEM Yy4eOHOTO MaTepuana,
B KOTOPOM OOYy4YaromIuiics CBOOOJHO W YBEPEHHO OPHECHTHPYETCS; 3a YMEHHE MPAKTUYECKH
NPUMEHSTh TEOPETHUYECKHE 3HAHMS, BBICKAa3bIBaTh M OOOCHOBBIBATH CBOW CYXXICHHUS; 3a
TPaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopomro) — ecinu OOy4arOIIUKCS TOJHO OCBOWJI Y4YEeOHBIM MaTepual, BIIaJieeT
HAyYHO-TIOHSATUWHBIM amnmaparoM, OPHUEHTHUPYETCS B HW3YUYEHHOM Marepuaje, OCO3HAaHHO
MPUMEHSIET TEOPETUUYECKHIE 3HAHUS HA MPAKTUKE, TPAMOTHO W3JIaraeT OTBET, HO COJCPKaHUE U
(hopma 0TBETa UMEIOT OTJCIbHBIE HETOYHOCTH.

«3» (YIOBIETBOPUTEIBHO) — €CIU O0ydaroIIHiics 0OHapy)KUBAaeT 3HAHUE U MMOHUMAaHHE
OCHOBHBIX TOJIO)KEHUH y4eOHOro mMarepuajna, HO M3JIaraeT €ro HEemoJIHO, HeMOCIeI0BaTeIbHO,
JOTYCKAaeT HETOYHOCTH B NPHUMEHEHUW TEOPETUYECKHX 3HAHUN NPHU OTBETE Ha IMPAKTHKO-
OPHUEHTHPOBAHHBIC BOIIPOCHI; HE YMEET JOKA3aTEIIbHO 000CHOBATh COOCTBEHHBIE CYK/ICHHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €cld OOydJaromuiics HMeeT pa3pO3HEHHEIE,
OeccucTeMHbBIC 3HAHUS, JIOMYCKAeT OMMOKH B ONpEAEICHUU 0a30BBIX MOHATHI, HCKaXaeT MX
CMBICJT; HE MOYKET MPAKTUYCCKH PUMEHSITH TCOPETHUCCKUE 3SHAHUS.

Kpurtepun oneHuBaHus ONOPHBIX KOHCIIEKTOB.

«5» (OTAMYHO) — AaKKypaTHOCTb BBINIOJTHEHUS, YUTA€MOCTh TEKCTa, TIPaMOTHOCTh
(TepMuHOIOTHYECKAs M opdorpaduueckas), MOTHOE PACKPHITHE TEMbBI KOHCTICKTA.

«4» (xopoImIo) — TeMa KOHCIEKTa PacKpbiTa, OJHAKO MaTepual M3JI0KEeH HEJOCTAaTOYHO
JIOTUYHO; aKKypaTHOCTb BBITIOJTHEHUS, YUTAEMOCTh KOHCTIEKTa, IPaMOTHOCTD
(TepmunONOTHYECKassuopdorpaduyeckas).

«3» (yAOBIIETBOPUTEIHHO) — MaTepUall H3JI0KEH HEIOCTATOYHO JIOTHYHO, HEAKKYPATHOE
BBITIOJIHEHUE, YUTAEMOCTh KOHCIIEKTa, TPAMOTHOCTH (TepMHUHOIOTHYECKast 1 opdorpadudeckas),
TeMa KOHCIIEKTa PACKphITa HE B MIOJTHOM Mepe.

«2»  (HEyIOBJIETBOPHUTEIBHO) — MaTepuag M3JI0XKEeH HEJIOTHYHO, JOIMYIIEHBI
TepMHuHOJIOTHYecKne U opdorpadudeckue ommOKu, HEPa30OPUMBHIA MOYEPK, TEMa KOHCIIEKTa
HE PacKpHhITA.

Kpurtepun oneHnBaHus 3aJaHuil IPAKTHYECKHUX padoT.

[MpakTryeckas paboTa OIEHUBACTCS MAKCUMAITBHO OLICHKOH «5» (OTIUYHO).

Kaxmoe 3a1anue olieHNBaeTCs MAKCUMAaIIBHO OTIEHKOH «5» (OTJIIMYIHO).

[To pe3ynbTaTam OolleHUBaHUs BCEX 3aJJaHUI OIIEHKA COOTBETCTBYET CPEIHEH.

Kpurepuu onieHuBaHus peIICHH 3a0a4.

«5» (OTIMYHO) — COCTaBJICH MpPaBUJIBHBINA aJTOPUTM PEIICHUS 3aJa4H, B JIOTHUYECKOM
paccyXJIeHHH, B BHIOOpE HOPMATHUBHBIX UCTOYHUKOB M PEIICHUH HET OIHMOOK, MOJTy4YeH BEPHBIH
OTBET, 33/1a4a pelIeHa pallMOHAIBHBIM CTIOCOOOM.

«4» (XOpomIo) — COCTaBJCH MPABWIHHBIA alTOPUTM PEIICHHsS 33/aud, B JIOTHUYECKOM
pacCyXJICHHM ¥ PCEIICHHH HET CYIIECTBEHHBIX OMIMOOK; TPaBWIBHO CJIeNaH BBIOOP
HOPMAaTUBHBIX UCTOYHHKOB; €CTh OOBSICHEHUE pEIIeHUs, HO 33/Ja4a pelleHa HepalloHAIbHBIM
CrocoOOM HMITH JIOMYIIIEHO He 00JIee ABYX HECYIECTBEHHBIX OIMMOO0K, TTOJTy4YEH BEPHBIN OTBET.

«3» (YyIOBIETBOPHUTEIHHO) — 3a/JaHUE BBIIOJHEHO, B JIOTHYECKOM pPAaCCyXICHHH HET
CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHBl CYIIECTBEHHBIE ONIMOKH B BHIOOpE HOPMATHUBHBIX
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HCTOYHHUKOB; 3a/la4ya pe€uicHa HE IMMIOJTHOCTHIO UJIU B O6H.I€M BHUAC.

«2» (HeyIOBIETBOPUTENIHHO) — 3aa4a pellieHa HePaBUIIbHO.

KpuTtepun oneHnBaHusi KOHTPOJIBbHOM PadoThI
3agaHne K KOHTPOJIBHOU paboTe COCTOUT U3 IBYX 3aJ1ad, KaXast U3 KOTOPBIX OIIEHUBACTCS
MaKCUMaJIbHO OLEHKON «5» (oTnuuHo). Ilo pe3ynbTaTaMm OIEHUBAaHMS pPEUICHHS ABYX 3ajaad
OIIEHKA COOTBETCTBYET CPETHEH.
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