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1 OBIIAS XAPAKTEPUCTHUKA TPOT'PAMMBI YYEFHOU JUCITATLIAHBI

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpP€e OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

VYuebnas gucuumuimHa OI1.08 «Maremarnueckue METOAbI PEIICHHS MPUKIATHBIX
npodeCCHOHATBHBIX 3a7ay» SBISIETCS 00s3aTeIbHON YacThio 00HIePO()EeCCHOHAIBHOTO ITUKIIA
OCHOBHOM 0Opa3zoBaTenbHOU mporpammbl B cooTBercTBUM ¢ PI'OC CIIO mo crnenuanbHOCTH
49.02.01 ®usnyeckas KyapTypa.

1.2 Heab ¥ ni1aHupyemble pe3yJibTaThl 0CBOECHHS AU CHUNIMHBI

B pamkax mporpammbl yuyeOHOW IUCIMIUTUHBI OOYYAIOIIMMUCS OCBAMBAIOTCS yYMEHUS U
3HAHUS

Kon YmMmenus 3Hanus
K, OK
OK 01, OK 02 [IpuMeHsATh COBpEMEHHBIN OCHOBBI MATEMATHYECKOTO
K 1.1, TIK 2.1 | MaTemMaTH4eCKU HHCTPYMEHTapUi A | aHaJIU3a, JIMHEHHOU anreOpbl U
pelleHus MPaKTUUECKUX 3a7a4; AQHAIUTUYECKOM TEOMETPHH.

MPUMEHATh METOJUKY TIOCTPOCHUS U
aHaJn3a MaTeMaTHYSCKUX MOJIeNeH I
OILICHKH COCTOSHHMS SIBIICHHH U
MPOIECCOB B YACTH MAaTeMaTUYECKOTO
aHaJIM3a, JUHEHHON aJireOphl.

2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUILJIAHBI

2.1 O0beM y4eOHO TUCHUIIJIMHBI U BU/IbI Y4eOHOH padoThl

Bup yueoHoii padoThl O0bem yacoB
O0bEM 00pa3oBaTeIbHOI NPOrpaMMbl YUeOHO 1M CHHUIIJIMHbI 126
B TOM YHCIIE:
-TEOPETUYECKOE 00YUCHHE 38
-IPaKTUYECKUE 3aHATUS 40
-1a00paTOPHbIE 3aHATUS He npedycMOmpeHo
-KypcoBast paboTta (IPOEKT) He NpedyCMOmpeHo
-CaMOCTOsTeIbHas paboTa 34
Koncynbranuu 8
[TpomexyTounas arrecranus B popme dK3aMeHa 6




2.2 TemaTn4yecKkHi IJIAH U COJePKAHNE YUEOHON TUCHUNIMHBI

HaumeHoBaHue pa3jie/ioB
U TeM

Conep:xanue yueOHOro MaTepuasa, JJadoparopHbie padoThl U MPAKTHYECKHE
3aHATHS, CAMOCTOSITe/IbHAS padoTa 00y4aommXxcs, KypcoBasi pabora (IIpoeKT)

O0BeM yacoB

Koani OK,
YPOBEHb
0CBOEHMSI

1

2

3

4

Paznen 1 Jluneiinas aaredpa

24

Tema 1.1. MaTpuubl u
onpenenTe !

Coaep:xanue yue0HOro MaTepHaJia

[Tonstre matpunsl. Buapl MaTpun. BeinoiaHeHue oneparuii HaJy MaTpUIIAMHU.
Onpenenurenu Matpull. CBolicTBa. MUHOPEI, anredpanyecKe JOMOTHEHHUS.
Teopema Jlamaca.

Ipakmuyeckue 3anamus Ne [: DBullloJiHEeHHWE omnepanuidi HAA MaTPUIIAMHU.
Brruucnenue onpenenureney no reopeme Jlamnaca

Ilpakmuueckue 3anamus Ne 2: O6parnas marpuna. Panr marpuisl. Beraucienue
00paTHON MaTPUILBI

CamocrosiTeibHas padoTa 00y4arOIIMXCH.
PabGora ¢ yueOHOM 1 cripaBOYHOM JUTEepaTypoii. PaboTa ¢ KOHCIEKTaMU JICKITHH.

OK 01
OK 02

Tema 1.2 Cucremsl
JIMHEHHBIX YPABHEHUI

Conep:kanue y4eOHOT0 MaTepHuaJia

OcHoBHbIE TOHATHS U onipeesneHusi. OHOPOIHBIE U HEOTHOPOIHBIE CUCTEMBI
JTUHENHBIX ypaBHEHUN. COBMECTHBIE 1 HECOBMECTHBIE CUCTEMbI YPABHEHUH.
Pemenne cucrem nuHeHHbIX ypaBHeHUH 110 popmynam Kpamepa.

Ilpaxmuueckue 3anamusa Ne 3: PemeHue cucTeM JIMHEHHBIX YPaBHEHMH METOIOM
00paTHON MaTpHUIIBI.

Ilpaxmuueckue s3auamusi Ne 4: PelleHne CHCTEM JMHEMHBIX YypaBHEHUH 110
dbopmynam Kpamepa.

IIpaxmuueckue 3auamusi Ne 5: PelleHne cucTteM JMHEHHBIX ypaBHEHUN METOAOM
I"aycca.

CamocrosiTeibHAas padoTa 00y4alOUIMXCs.
Pabora ¢ koHcrekTamMHu JeKUMWA. BpimonHeHne HHIUBUAYaTbHOTO 3aJaHUs IO
pELICHUIO 3a1a4

OK 01
OK 02

Pa3zgen 2. MaTteMaTH4YeCKHIi aHAJIN3

12

Tema 2.1.

‘ Conep:kanue y4eOHOT0 MaTepuaJa




®Oynxuus. Ipenen

Apryment u ¢ynknus. OO0macTte ompeneieHus W 00JIaCTh 3HAYCHUH (YHKIIUH.

[LINTIS Croco6b1  3amanus, QyHKOUH: TaOMMYHBINA, TpapUUecKuil, aHATUTHYECKHH,
HenpepbiBHOCTH cinoBecHblif. CBoicTBa (PYHKIMH: YETHOCTb, HEYETHOCTb, MEPUOIUYHOCTD, 4
byHKmmn. MOHOTOHHOCTbB, OTPaHUYEeHHOCTh. OCHOBHEBIE IEMEHTapHbIE (PYHKINHU, UX CBOICTBA
u rpaduxu. Yuciosas mociefoBaTeabHOCTh U €€ npenen. OCHOBHbBIE TEOPEMBI O
npejenax.
Ilpakmuueckue 3anamus Ne 6: IlocTpoeHue U uccienoBaHME (QYHKLUU C OK 01
IIPUMEHEHNUEM CBOWCTB OK 02
Ipaxmuueckue 3anamus Ne 7: Ilpenen ¢yHKuum Ha OECKOHEYHOCTH U B TOYKE.
IlepBbIil 1 BTOPOH 3aMedaTenbHbIe NIPeebl. Beraucienne npeaenos 4
Ilpakmuueckue 3anamusi Ne 8. HenpepblBHOCTh (YHKIMM B TOYKE M Ha
npoMexyTke. Touku paspbiBa IEpPBOro U BTOPOro Poja.
CamocrosiTeibHas padoTa 00y4aOmMXcs.
Pabora ¢ yuyeOHOW M CHpaBOYHOW IUTEPaTypoil, paboTa C KOHCIEKTOM JIEKIIHA, 4
pelieHue yrnpaxHeHu 1mo o0pasily, moJroroBka pedeparoB u COOOIICHUH.
Pa3nea 3. luddepeHnnanbHoe HCHHCICHUE 24
Tema 3.1. Conep:xxanue yueOHOro MaTepuaJia
Hponssoanas pynkuuu. | OnpenerneHue IIPOU3BOAHOM, CBOMCTBA. [IpaBuia " (hopmyibr 4
g depentponanus. CiioxxkHasi GyHKIUS U €€ TPOU3BOIHASL.
Ilpakmuyeckue 3auamus Ne 9. ODOuzndeckWii W TEOMETPUYECKUH  CMBICIT 4 OK 01
npoun3BoiHOM. [IpaBuiia u popmynsl auddeperurpoBanus. OK 02
CamocrosiTeibHas padoTa 00y4aOIMXCs.
PabGoTta ¢ yueOHOI M cCrpaBOYHON JHTEpaTypoi, paboTa ¢ KOHCIEKTOM JICKITUH, 4
peleHne yrpaxHeHu o o0pasily, MoJAroToBKa pedepaToB M COOOIECHHH.
Tema 3.2. CopaepxxaHue y4yeOHOIro MaTepuasa
IIpunoxenne HccnenoBanne QpyHKIMHM C MOMOUIbIO MPOU3BOJHON: HHTEPBAIBI MOHOTOHHOCTU U 9 OK 02
NPOM3BOJHOM K AKCTPEMYMbI PYHKIMH. ACUMIOTOTHI.
PCIICHAIO 3a1a4. Ilpakmuueckue 3anamus Ne 10: HccnenoBanue (yHKIMH U TIOCTPOGHHE HX
rpaduxoB. MHccnenoBanue QyHKIMM Ha OHKCTPEMyM TMpU pPEIIEHUH 3adad 4
IIPUKJIATHOTO XapaKTepa.
CamocrosiTesbHast padoTa
Paborta ¢ yueOHOIl M CHpaBOYHOM JIMTEpaTypoi, paboTa ¢ KOHCIEKTOM JIEKIIHIA, 6




| peurenne ynpaxueHuii o 06pasity, IOATOTOBKA peepaToB U COOBIIEHHIA.

Pa3nes 4 UnTerpajabHoe HCYHCICHHE

26

Tema 4.1.
HeonpenesieHHbIH
HHTerpaJ.

Conep:kanue y4eOHOT0 MaTepuaJia

Heormpenenennsiii HHTErpall; HOHATHE IEPBOOOPA3HON TaHHON (YHKIINY;
OIIpEICIIEHUE HEONPEAEICHHOIO NHTETPaja; CBOMCTBAa HEONIPEAECIECHHOIO
uHTerpana. Tabuuia MHTerpaJoB OCHOBHBIX IEMEHTAPHBIX ()YHKITHH.

Ilpaxmuueckue sanamus Ne 11: BplunclieHHE HEONPENEIICHHBIX HHTEIPajoOB:
HEIMOCPEICTBEHHOE HMHTETPUPOBAHME, METOJ  PA3JIOKEHUS, METOJ  3aMEHbI
MIEPEMEHHOMN

Ilpaxmuueckue 3anamus Ne [2: VIHTerpupoBaHue MO YacTsSM B HEONPEIEIEHHOM
UHTETpae.

Ilpakmuueckue 3anamus Ne 13 :1lpunoxeHrne HeonpenaeaEHHOr0 HHTErpaa.

CamocrosiTesibHas padoTa
PaGora ¢ y4eOHOI W CHpaBOYHON JIUTEPATYpOil, paboTa C KOHCIIEKTOM JICKIIHIA,
pelieHue yrnpaxxHeHu 1mo oopasily, moJaroToBka pedeparoB u COOOIICHUH.

OK 01
OK 02

Tema 4.2.
OnpenesieHHbIH
HHTErpa.

Coaep:xanue yueOHOro MaTepHaJia

OnpeneneHHbIl MHTErpal Kak IUIOIMIAah KPUBOJMHEHHON Tpamenuu. [loHsTue
ompezeneHHoro wHrerpana. CBoiicTBa ompejelieHHOro wuHrerpaita. dopmyna
Herorona-JleiiOauma.

Ilpakmuueckue 3amamuss Ne [4: BpluucieHue OIpeNeIeHHbIX HWHTETpasioB.
Ipakmuueckue 3anamus Ne 15: BerauciaeHue miomann miockux Guryp.
IIpakmuyeckue samamus Ne [16: IlpuMeHeHHe OTNpeneNEéHHOTO WHTErpaja IpH
BBIYUCIICHHH 00BbEMA Tella BpalleHus!, IPOWICHHOT0 MyTH U JUIMHBI IYTH

CamocrosiTeibHas padora.
Pabora ¢ yueOHOIl M cHpaBOYHOM JIMTEpaTypol, paboTa ¢ KOHCIEKTOM JIEKIIHA,
penieHne yrpaxHeHUuH 1o 00pasity, MOAroTOBKa pedepaToB U COOOIICHHII.

OK 01
OK 02

Pa3gen 5. KoMiiekcHbIe YHCIa

12

Tema 5.1 KommiekcHbie
L7 (W) B2

Conep:kaHue y4eGHOr0 MaTepuaja

Omnpenenenne KOMIUIEKCHOTO yucia. ApudmMeTnyeckue onepanuu Haj
KOMILJIEKCHBIMHU YHCJIAaMH, 3a[IMCAaHHBIMU B aJire0Opandeckoit popme.
I'eomerprueckas uHTEpIIpeTalys KOMIUIEKCHBIX YKcesl. MOnymb U apryMeHThI
KOMIIEKCHOTO YHCJIA.

Ipakmuuecxue 3anamus Ne 17. BpilloTHEHNE ACHUCTBUN ¢ KOMIUIEKCHBIMHU YHCIIAMA

OK 02




B anreOpanveckoit hopme.
Ipaxmuyeckue 3ausmusi Ne 18 W300pakeHre KOMIUIEKCHBIX YHCENT Ha
KOMILICKCHOW TTIOCKOCTH.

CamocrosiTeibHas padora. 4
PabGoTta ¢ yueOHON M CIpaBOYHOW JIMTEpAaTypoH, paboTa ¢ KOHCIEKTOM JICKIUH,
pelieHre yrpaxkHeH!ui o o0pasily, MoAroToBKa peepaToB M COOOIICHHIA.
Pa3znen 6. OCHOBBI TeOPUM BEPOATHOCTEH 1 MAaTEMATHYECKOH CTATHCTHKH 8
Tema 6.1 OcHOBBI Coaep:xanue yueOHOro MaTepuaJia
TEOPUH BePOSITHOCTEN U DneMeHTbl KOMOMHATOPHOTO aHallu3a: pa3MeIIeHNs, IEPECTaAHOBKH, COYETAHMUS.
MaTeMaTH4eCcKoi ®opmyna Herotona. Cinyuaiinbsie coObiTsi. BepositHocTh coObITHs. [IpocTeitime 4
CTATUCTHUKMH. CBOMCTBA BECPOATHOCTHU
Ipaxmuueckue 3anamus Ne 19: 3agaum MaTeMaTHYecKOW CTaTUCTHKH. BriOopka. 5 (O)II<< %12
BapuanmoHnsslit ps.
CamocrosiTeibHas paGora
PaboTta ¢ yueOHOI M cnpaBOYHOW JMTEpaTypoil, paboTa ¢ KOHCIEKTOM JEKIIHH, 2
penieHue yrnpaxxHeHu 1mo oopasily, oJroroBka pedeparoB u COOOIICHUH.
Paznen 7. IluckperHasi mateMaTuKa 8
Tema 7.1 /Inckpernasn Copepxanue yuyeOHOIro MaTepuaJa
MaTeMaTHKa [Tpeamer auckpeTHOM MaTeMaTUKU. MeCTO M pojib JUCKPETHONH MaTeMaTHKH B
cUCTEeME MaTeMaTUYeCKHX HayK M B PELLICHUM 3aJ1ay, CBSI3aHHBIX C 00ecreueHueM 4
MH(POPMALIMOHHOM 0€30MacCHOCTH.
Ipaxmuuyeckue 3anamus Ne 20: Pemenue 3anau 2 OK 02
CamocrosiTeibHas padora.
Pabora ¢ yueOHOIl M cHpaBOYHOM JIMTEpaTypol, paboTa ¢ KOHCIEKTOM JIEKIIHA, 2
penieHne yrpaxHeHUuH 1o 00pasity, MOAroTOBKa pedepaToB U COOOIICHHII.
IIpoMeskyTOUHAsI aTTECTALUSA 6
KoncyabTanun 8
IIpome:xxyTouyHas arTecranus B popme JK3aMeHa
Bcero: 126




3.YCJOBUS PEAJIN3ALIMY YUYEBHOM JUCIIUILINHBI

3.1. TpeGoBanusi K MUHUMAJIHLHOMY MAaTEPUATBLHO-TEXHHYECKOMY 00ecredeHn 0
Peanuzanus nporpammbl yueOHONW TUCIUILIMHBI TpeOyeT Hanuuusa ydeOHoro kabuHera
«Maremaruka.

ObopynoBanue y4eOHOro KaduHeTa:

- IOCAJIOYHBIE MECTA MO KOJIMYECTBY CTYJICHTOB;

- pabouee MecTO MpenogaBaTes;

- KOMIUICKT Y4eOHO-HATJISTHBIX TIOCOOMH 110 MaTeMAaTHKE,

TexHuuyeckue cpeacTsa 00y4eHusi:

- KOMIIBIOTEP C JIMIIEH3MOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM;

- IOCTYTI K ceTn MHTepHeT;

- MYJIbTUMEIUA TPOEKTOP;

-KaJIbKYJISATOP.

3.2. UndopmannonHoe odecriedeHne peaau3anum NporpamMmmbl
Jns peanmuzany IpoOrpaMMbl  y4eOHOM JucHMIUIMHBL Oubnmoreunslid ¢ouny BBIY
YKOMIUIEKTOBAH II€YaTHBIMU U JIEKTPOHHBIMU U3JaHUSIMHU.
OOyuaronyecss W3 YWCJa HHBAIWJIOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsl 00€CIEUEeHbl MEYATHBIMU U (WJIM) JIEKTPOHHBIMU 00pa30BaTEbHBIMU peCypcamu B
dopmax, aJanTHPOBAHHBIX K OTPAHUYEHUSAM HX 3710POBBSI.

OcHoBHas iMTEpaTypa

1. bammaxkos, M. 1. MaTtemaTuka : yaeOHUK 1J11 00pa30BaTEIbHBIX YUPESKIACHUN HAU. U
cpen. mpod. oopazosanus / M. U. bammaxkos. - M. : Akagemus, 2020. - 256 c. : mi. -
(HauanpHaoe u cpennee nmpodeccnoHaibHOE 00pa3oBaHue).

2. TI'puropses, C.I'. Maremartuka : yaeOHUK IJi CTYJI€HTOB 00pa30BaTENbHbBIX YUPEKICHUN
cpen. mpod. oopazosanus / C. I'. I'puropses ; moxa pen. B. A. I'ycesa. - 10-e u3n., crep. -
M. : Akagemus, 2020. - 416 c. - (Cpeanee npodeccuoHaabHOE 00pa3oBaHUE).

3. Janmasn, A. A. MatemaTuka : y4eOHUK JUIsl CTY/IEHTOB 00pa30BaTeNbHbIX YUPEKICHHUM
cpen. mpod. oopazoBanus / A. A. [lanasH. - 3-e usa., ucnp. u jgoi. - M. : ®DOPYM :
NH®PA-M, 2019. - 544 c. - (IIpodeccuonanbHOe 00pa30BaHUE).

4. boromono, H. B. Maremaruka : y4yeOHMK /Ui CpEAHETO NPOPECCHOHATBHOIO

obpaszoBanus / H. B. boromornos, I1. M. Camoiinenko. — 5-¢ u3a., nepepad. u gom. —
Mockga : UznatensctBo FOpaiit, 2020. — 401 ¢. — (IIpodeccuonansnoe o6pa3oBaHue).
— ISBN 978-5-534-07878-7. — Texkct : snextpoHHbIi / OBC HOpaiir [caiit]. — URL:
https://urait.ru/bcode/449006 (mara obpamenus: 17.09.2020).

DJIEeKTPOHHBIE pecypchl
1. bapnymkun, B. B. MaremaTuka. DieMeHTHl BbICHIEH MaTeMaTUKU [DIEKTPOHHBIN

pecypc]: yuebnuk : B 2 T. T. 1/ B. B. bapaymkun, A. A. IIpokodreB. — M.: KYPC: UHDPA-
M, 2020. — 304 c. - Pesxum mocryma: https://znanium.com/catalog/product/1079342.

2. bapnymkun, B. B. Marematuka. DileMEHTHI BBICIICH MaTEMAaTHKU: YYCOHUK
[DnexTponnsiit pecypc]: B 2 1. T. 2 / B. B. bapaymkun, A. A. IIpokodpres. — M.: KYPC: HUIL]
NHOPA-M, 2021. — 368 c. - Pexxum moctyma: https://znanium.com/catalog/product/1178146.

3. Beiciias MaTemaruka : y4eOHMK M TPAKTUKYM IS CPeIHEro MpohecCHOHAIbHOTO
oOpazoBanusi/ M. b. XpunynoBa [u ap.]; mox obmeit penakumeit M. b. XpumyHoBoid,
H. U. Lpranok. — Mocksa : U3narensctBo FOpaiit, 2022. — 472 c. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-01497-6. — Texkct : snekrpoHHBId // OOpazoBaTenbHAS

9



https://znanium.com/catalog/product/1079342

miatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/491581 (mara oOpareHus:
17.08.2022).

4. AntoHos, B. 1. DnemeHnTapHas 1 BbIcIIasi MaTeMaTHKa : yaeOHoe mocodue s cro / B.
U. Auronos, ®. U. Konenesuu. — Cankr-IlerepOypr : Jlans, 2022. — 136 c¢. — ISBN 978-5-
8114-8759-2. — Texkcrt : 3nekTpoHHbIH // JlaHb : 3MeKTpoHHO-Onbmmoreunas cuctema. — URL:
https://e.lanbook.com/book/208562 (marta obpamenus: 18.08.2022).

5. llunayes, B. C. Hauvana BpIcielt MmaTeMaTuku : ydeOHoe mocobue s crno / B. C.
[[IumaueB. — 2-¢ u3a., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 384 ¢. — ISBN 978-5-8114-
9048-6. — Texkcr : anexkTpoHHbIN // JlaHb : saekTpoHHO-OMONHMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/183785 (mata oOpamenus: 18.08.2022).

6. EnpuanunoBa, I'. I'. DnemMeHTHI BbICIICH MaTeMaTUKu. THIIOBBIC 3ajaHUs C IPUMEPAMHU
pemenuii / I'. I'. EnpuanunoBa, P. A. MensaukoB. — Cankr-IlerepOypr : Jlans, 2020. — 92 c.
— ISBN 978-5-8114-4670-4. — Texkcrt : sneKkTpoHHbIN // JlaHb : 37IeKTpPOHHO-OMOIHOTEUHAs
cuctema. — URL.: https://e.lanbook.com/book/148280 (mata obpamienus: 18.08.2022).

Z[OHOJIHHTEJII)HLIG HCTOYHHUKHU

1. 1. Tmcun, B. b. Maremaruka. Ilpaktukym : ydeOHOE TOCOOWE JUISI CPEIHETO
npodeccuonanbHoro oopasosanus / B. b. I'mcun, H. III. Kpemep. — Mocksa : M3gaTenbcTBoO
Opaiit, 2020. — 202 c. — Tekcr : anekrponusni / 3BC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/449059 (nara obpamenus: 17.09.2020).

2. HopodeeBa, A. B. Maremaruka : y4eOHHWK ISl CpeAHEro MpodeccHoHAIBHOTO
obpazoBanus / A. B. opodeeBa. — 3-¢ m3x., mepepad. u mon. — MockBa : M3marenbcTBo
FOpaiit, 2020. — 400 c¢. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03697-8.
— Texkcr : anektponssiit / OBC Opaiit [caiit]. — URL: https://urait.ru/bcode/449047 (nata
obpamenus: 17.09.2020).

Kpemep, H.I1I. MaremaTtuka 1151 Kojuiekeil: yaueOHoe mocodue i CpeAHero
npodeccuonanibHoro oopazosanus / H.ILI. Kpemep, O.I'. Koncrantunosa, M.H. ®punman; mosu
penakuueit H.III. Kpemepa. — 10-e u3a., nepepad. u non. — Mocksa: M3narensctBo FOpaiit,
2021. — 346 c. — (ITlpodeccuonansHOEC 00pa3OBaHUE).

4KOHTPOJb W OIEHKA PE3VJBTATOB OCBOEHHUSI YYEBHOI
T CHUTIIMHBI

KOHTpOJ'IB U OICHKAa PE3YyJIbTATOB OCBOCHUSA y‘le6H01>i AUCHUIUIMHBL  OCYHICCTBIISACTCA
npenoaaBaTrcjicM B IMPOHECCC MPOBCACHUA IMPAKTUYCCKUX 3aHﬂTHﬁ, TECTUPOBAHHA, a4 TAKXKC
BBITIOJTHCHU A O6y‘IaIOH_II/IMI/IC$I HHANBUYAJIbHBIX 3a,Z[aHPII>i, ITPOCKTOB, HCCIIEIOBAHUI.

PesyabTaTnl 00yyeHus Kpurepun onenkn MeToabl OneHKH

Hepeqeﬂb 3H3HI/II7[, 0CBAMBACMBbIX B paMKaxX THCHUIIJIMHBI

3HaTh: He menee 60% BepHbIX 0TBeTOB | TecToBbIE 3aaHUs
OCHOBBI JIMHEWHOW anreOpbl U
AHAJIUTUYECKON reOMETPUH
OCHOBBI (D (HepeHInaIBHOTO U
MHTETPAJIbHOTO UCUUCIICHHUS;
OCHOBBI TE€OpUU KOMIUIEKCHBIX
YHCcell.

Hepeqeﬂb yMe}mﬁ, 0CBaAaMBACMbIX B paMKaxX JTUCHUIIJIHHBI
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YMmerTh:
MPUMEHSATD
MaTeMaTUYECKUUI

WHCTPYMEHTAPUN Ul PEIICHUS

[IPaKTUYECKUX 3a/1a4;
IIPUMEHATHh METOAUKY
[IOCTPOEHUS U aHaIu3a

MaTEMaTUUYECKUX MOJIENIEN IS
OLICHKY COCTOSIHUS SIBJICHUN U

IPOLIECCOB B YaCTH

MaTeéMaTHYCCKOI'O aHaJIn3a,

JUHEWHOU anreOpshl.

COBPEMEHHBIN

Pe3ynbTaThl BEITOTHEHUS
MPAaKTUYECKUX 3aJaHUI
MOJHOCTHIO COOTBETCTBYIOT
STAJIOHHBIM — OIICHKA
«OTIIMYIHOY,

pe3yJIbTaThl BBIIOJIHEHUS
MPAKTUYECKUX 3aJaHUI
COOTBETCTBYIOT 3TAaJJIOHHBIM C

HE3HAYUTCIbHBIMU
OTKJIOHCHHAMHU — OILICHKA
«XOopouo»,

pe3yibTaThl BHIITOIHEHUS
IIPaKTUYECKUX 3aJaHUI
YaCTUYHO COOTBETCTBYIOT
9TaJIOHHBIM — OLICHKA
«YIOBJIETBOPUTEIILHO,
pe3yJIbTaThl BBIIOJHEHUS
MIPAaKTUYECKUX 3a/1aHUI HE
COOTBETCTBYIOT 3TAJIOHHBIM —
OLICHKa
«HEYJOBJIIETBOPUTEIILHO.

HaGmronenus B mpornecce
BBITIOJTHEHUS
MPAKTUICCKUX U
KOHTPOJIbHBIX/
9K3aMEHAIIMOHHBIX
3aJaHUN

O6mme komrereHIu(OK) | YMenus oOmme 3Hanus o01me
OK.01. Bri6upats pewaTth IIPAKTUYECKHE | 3HAUCHUE MaTeMaTHKU B
CII0COOBI peuIcHnA 3aa49u o TCOPUH | ipohpecCHOHATILHON ACSITEIIBHOCTH;
3amaq 5 MHOXCCTB, HOHSTHS MHOXECTBA, OTHOILICHUS,
npoQeCCUOHATBLHON pemarhb MPAKTUYECKHE

orepanvy HaJ MHOXKECTBAMHU U HX
JeSITeTbHOCTH 3aJa4M C MOMOIIBI0 TEOPHH .

. CBOWCTBA;

PUMEHHUTEIBHO K rpados; IPUMEHSITh
pa3IMYHBIM middepeHraIbHOe npasuna A epeHInpoBannus,
KOHTEKCTaM. ucunciaeHne mpu pemenun | OTIPCACICHUC mmddepennmana,

MMPHUKIIAAHBIX 3aJa4

HCIIOJIb30BAHUC €TI0 IIPU PCIICHHUU

npoeccnoHaIBbHOTO IHKIIA;

MPUKIIAAHBIX 3aaa4,

OIEpUpPOBaTh C OCHOBHbIMK | OMPCACICHHUSA  HCTIPCPRIBHON
HOHSITHSIMH JIUCKPETHOM CIIy4aitHOM
MaTEMATHIECKOI BEJIMYUHBI; orpeaesieHue
CTATHCTHKH, BEIYMCIIATSE | MATEMATHUECKOTO OKHUJTaHus,
YHCIIOBBIE  XapaKTepucTHky | AUCHICPCHI AUCKPETHON
CITy4aiHON BeJHYHHbL; CIly4ailHOW BEJIMYMHBI; CpEIHEe
KBaJ[PaTUIHOC OTKJIOHEHHUE

CITy4ailHON BEJIWYWHBI,

OK.02. Mcnonb3oBaTh
COBPEMEHHBIE CPENICTBA
MOKCKa, aHaJIn3a u
UHTEPIIPETAIUN
uH(pOpMaluu U
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH JIJIst
BBITIOJTHEHHMSI 32/1a4
npodeCCHOHATBHON
JIeATETbHOCTH.

BBIABIATE U 3(PdeKTuBHO
UCKaTb uH(popMaIuIo,
HEOOXOMUMYIO JUISl PEIICHUS
3a/1a41 W/UITH TIPOOIIEMBI;
oopMIISITH pe3yIbTaThl
MOMCKA, MPUMEHATHh CPEeICTBa
MH(QOPMAIIMOHHBIX

NOPAAOK  MX
IIPOrPaMMHOE
TOM 4HUCllE C
U(POBBIX
IIPSIMON,

MIPUMEHEHUS
o0OecrieyeHme

poQeCCHOHATTBHON JESITETbHOCTH B

CpEJICTB;
OKPY>XHOCTH,

HCIIOJTb30BaHUEM
ypaBHEHUS
AJUIMIICA,

TEXHOJIOTUM Il PELICHUs
poeCCHOHATLHBIX  33]1ad,
pemare npocTeiune 3agadn
AHAITMTUYECKON Nr€OMETPHH;

napaboIibl, TUIepOoIbI;

OCHOBHBIE MCTOYHHKH HWH(OpMAIUH
U pecypchl Ui peIeHUs 3a1ad U
npodieM B MPOoeCCHOHATLHOM
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pelarhb MpocTenme
KOMOMHATOPHBIE 3a/1a4H;
BBIYHCJISATH HEONPEACICHHBIC
Y OTIPEeJICIICHHBIC HHTETPAaJIbI
C TOMOIIBIO CIIPABOYHOI'O
MaTepuana,

BBIYHCIISATE B MPOCTEHIITNX
CIIy4asiX TUIOIIAIN TJIOCKHX

¢buryp, IIMHY IyTd KpUBOMN

u 00bpeM Tena c
UCIIOJIb30BaHUEM
OIIpEeIeIIEHHOTO UHTETPaa;
BBIYHCIISATE  TPOU3BOJHBIC
JJIEMEHTAPHBIX  (YHKIHH,
UCTIONB3YS CIIpaBOYHBIC
MaTepHaIbl, HaXO/IUTh
MPOU3BOJAHYIO KOMIO3HIIUH
HECKOJIBKUX GyHKIHH,
BBIUUCIIATE  TPOU3BOJHBIEC,
PUMEHSS paBUIaM
i epeHIIPOBAHUS;
BBIUHCIISIT  MPUOIIIKEHHOE
3HAYCHUE ONPEIENEHHOTO
MHTEerpaja pa3HBIMH
crocodamuy;

W/ COIMAJIbBHOM KOHTECKCTE,

OCHOBHBIE MTOHSATHUS
KOMOWHATOPHKHU: dakropuan,
pasMelieHue, coYeTaHue,
MIEPECTaHOBKA;

OCHOBHBIC  TOHSTHUS:  COOBITHE,

JacCToTa U BCPOATHOCTD IMOABJICHUA

COOBITHSI, TIONHAS BEPOSTHOCTb,
TEeOpeMa CIOXKCHHUS M YMHOKCHHS
BEPOATHOCTEH, CIOCOOBI 3aJaHus
CIy4ailHON BEJIMYMHBI;

OCHOBHBIE TIOHATHUS M METOHbI
nudGepeHIMATBHOTO UCYUCTICHUS:
ompeacieHue IIPOU3BOHOM,
Ta0IUILy TPOU3BOIHOM;

OCHOBHBIC TIOHATHS H METOMIBI
UHTETPATBHOTO WCUUCIICHUS:
ONpEAENICHUs, CBOMCTBA U METOJIbI
pelieHus oTpeaeNeHHbIX u

HCOIIPCACICHHBIX HHTCI'PAJIOB,

OrneHka 3HaHUH, YMEHHUI 1 HaBBIKOB IO pe3yJIbTaTaM TEKYILETro M UTOrOBOTO KOHTPOJISL IPOBOJUTCS B
COOTBETCTBUU C YHUBEPCAIBHOU IIKAJION OLICHUBAHMs

[IporeHT pe3yIbTaTuBHOCTH
(TTpaBUJIbHBIX OTBETOB)

KauecTBeHHas OlleHKa MHAWBUIYaTbHBIX
00pa3zoBaTENILHBIX JOCTHKECHUI

Oa (oTMeTKa)

BepOaIbHBIN aHAJIOT

90-100% 5 OTJINIHO
80-89% 4 XOpouIo
60-79% 3 YJIOBJICTBOPUTEIIEHO

Menee 60% 2 HE yJIOBJIETBOPUTEIHLHO

JUji OLIEHKM JOCTHKEHUS 3aIUIaHMPOBAHHBIX PE3YJIbTaTOB OOyUEHUS MO JUCIUILINHE
pa3paboTaHbl KOHTPOJIBbHO-OLICHOYHbIE CpEJCTBA JUIsl MPOBEACHHMS TEKYILEro KOHTPOJIS H
IIPOMEKYTOUHOM aTTecTallu, KOTOpbIe MpHIaratoTcs K padodelt mporpaMmme AUCIUILITHHBL.
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MHNHOBPHAYKHN POCCUN
BJIAJJUBOCTOKCKHWI I'OCYJIAPCTBEHHbBIN YHUBEPCUTET

KOMIUIEKT
KOHTPOJIbHO-OLIEHOYHbLIX CPEJACTB

OI1.08 MaremaTnyeckue MeTOAbI PelICHUS] TPUKJIATHBIX
npogdeccuoHaNbLHBIX 32124

IMPpOrpaMMmsbl IIOATOTOBKH CIICHUAJIUCTOB CPCIHCIO 3BCHA

49.02.01 ®dusnueckas KynbTypa

dbopma oOydeHus: OUHAS

Bmagusoctok 2026
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KoHTposbHO-OIIEHOUHBIE ~ CpeACTBAa Uil NPOBEIEHUSI TEKYIIEro KOHTPOIS |
MPOMEXKYTOUHON aTrrtecTanuu 1o ydeOHoi nucummuinae OI1.08 «Marematudeckue MeETObI
pellleHUsT TMPUKIAAHBIX TPOPECCHOHATBHBIX 3aJa4» pa3paboTaHbl B COOTBETCTBUU C
tpedoBanusmMu OI'OC CTIO no cnermansHocTH 49.02.01 dusnueckas KynbTypa, YTBEPKICHHOTO
npukazoM MuHoOpHayku P® ot 11.11.2022, Ne339, mnpumepHoii o0Opa3oBaTenbHON
IIporpamMmMoii, paboueid mporpaMmMoi y4eOHOM TUCIIUTLTAHEI.

PazpaboTumk:
H.H. Cepruenko, npenojasarens kojuieaxka cepBuca u quzaitna ®I'b6OY BO «BBI'Y»

PaccMoTpeno Ha 3acejaHUM [IUKJIOBOW METOJMYECKON KOMHCCUN MAaTEeMAaTUKH B WH()OPMATHKH
IIpotrokon Ne 9 or« 15 » wmas 2026T.

IIpencenarens [IMK ﬁ7 H.H. Cepruenxko

14



1 O01IMe moJIoKeHust

KontponbHo-onienounsie cpencrsa (nanee — KOC) nmpennasHadeHsl Jiss KOHTPOJIS U
OLICHKH 00pa30oBaTeNbHBIX JOCTHKEHHM OO0y4arouIuxcs, OCBOMBIIMX Iporpammy ydeOHOI
mucuutuibbel OI1.08 Mamemamuueckue memoowl peutenus HPUKIAOHBIX NPOPeCcCUOHATbHBIX

3a0ay.

KOC BxitoyaroT B ce0s KOHTPOJIBHBIE MATEPUAIIBI TS TPOBEACHUS TEKYIIETO KOHTPOIIS
yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTeCTallMK [0 AUCLUIUIMHE, KOTOpast IPOBOIUTCS B opme
QG epeHIMPOBaHHOTO 3a4€Ta (C UCTIOIB30BAHUEM OIICHOYHOTO CPEJCTBA — YCTHBIN OMpPOC B
(opme OTBETOB Ha BONIPOCHI, YCTHBIN 0Ipoc B (hopMe cobece0BaHusl, BBINOIHEHUS
MMUCHbMEHHBIX 3a/IaHUN).

2 Ilnanupyemblie pe3ysbTaTbl 00y4eHUSI MO AUCHUILVIAHE, 00ecTeYnBaKOIIUe
€3yJ1bTAThl 0CBOEHUsI 00Pa30BaTEJIbHOI POrpaMMbI

Kox Kon
OK, TIK pe3yiabTara HammenoBanme pe3ynbrata 00ydeHus
oOyueHus
OK 02 31 OCHOBBI ~ MaTEMaTH4YEeCKOTO  aHaluM3a, JUHEWHOW  anreOpel |
K 1.1 AHAJIUTUYECKON T€OMETPHUU.
IIK 1.3 32 OcHoBBI TH(PepeHIINATHPHOTO 1 HHTETPATHHOTO HCYHCIICHHUS.
IIK 2.2
33 OCHOBBI TEOPUH KOMILJIEKCHBIX YHCEJI.
V1 BLIHOJIHSI'I;I) olepanuy HajJ MaTpullaMH U pellaTh CUCTEMbl JIMHEHHBIX
YPaBHEHHH.
y2 OmnpenensTh MpeJell NoCIeI0BATEeNbHOCTH, Tpeaed (PYHKIIH.
V3 [Ipumensats  Metoabl  auddepeHIaIbHOro UHTErpajbHOIO
VCUYHCIICHUSI.
V4 Hcnonb3oBate MeToabl JUPQHEPEeHIMPOBAHUS M WHTETPUPOBAHUS JUIS
pelIeHns MPaKTUYEeCKHX 3a/au.
Y5 Pemate nuddepennnanbbple ypaBHEHHUSI.
Y6 [losib30BaThCs MOHATUSIMU TEOPUH KOMIUIEKCHBIX YHCEIL.
v7 Pemarp 3amaun, uCnosib3ys ypaBHEHHUs MPSAMBIX U KpPUBBIX BTOPOTO
MOPsAJIKA HA TUNIOCKOCTH

3 CooTBeTCTBHE OLIEHOYHBIX CPEACTB KOHTPOJIMPYEMbIM pe3yJibTaTaM 00y4eHust

Cpezlcnsa, NMPUMCHACMbIC TJI OCHKH YPOBHS TeopeaneCKoﬁ MMOATOTOBKH

Kpatkoe

pazniena
(Momyms) /
TEMBI

HanMCHOBAHUC

JUCIUITIINHBI

Konx
pesyn
pTaTa
o0yue

HUA

ITokazaTens oBnageHUs

HanmMmenoBaHue O1lEHOYHOTO
CPEICTBA U MPEICTABIEHUE €T0 B
KOC

pe3ynbpTaTaMu O0y4EeHHS

Texymmit
KOHTPOJIb

IIpomexyrounas
aTTecTanus

Pazgea 1. DiaeMeHTHI U

HeHHOI aJredpbl M AaHAJIUTHYEC

KOH reOMeTpUH

CnocoOHOCTb MEPEeUUCIIsITh
CBOMCTBA MaTpHUIl U

Yemuwiu onpoc,
(n. 5.1, sonpocul

Bonpocwt na

31 . ough.3auem
oTpeIeTUTeNeH, HaXOUTh 1-8)
Tema 1.1. (n. 6.1)
IIyTU pELICHUs Peghepam 5
Marpuiisl u z
Yemuwiu onpoc, Bonpocwi na
OTpeeTUTeNN CnocoOHOCTH BBHITIOIHSATH
. (n. 5.1, 6onpocwvt | oug.3auem
Vi JIEUCTBUS HaJ MaTPULIAMH, 4-5) (1.6.2)
BBIYHCIIATH ONPEACITUTEIN
Tecm 1
Tema 1.2. 31 Ilepeuncnenue Yemuwiu onpoc, Bonpocwi na
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Kpatkoe Kon HanmeHnoBaHHe OLICHOYHOTO
HAaUMCHOBAHUC | npesyy CpEICTBA U MPEJCTABICHUE €0 B
pasjena rara [Tokazarenb oBiaseHus KOC
(monysst) / pe3ynbTaTaMu 00ydeHHs =
TeMbI oOyue Texymuit [TpomexyTounas
JUCIUTIAHBI HUS KOHTPOJIb aTTecTanus
Cucremsr M0CJIEI0BATEIbHOCTH (n. 5.1, sonpocvl | ougp.3auem
JIUHEHWHBIX JIEHCTBHI MPU PEIICHUH 9-16) (n. 6.1)
ypaBHEHUHI CUCTEM JIMHEHHBIX ypaBHeHUH | Tecm 2
METOJIOM 00paTHOM MaTpHIIbI,
no ¢popmynam Kpamepa,
MetoqioM ["aycca
Pemenue cucrem JIMHENHBIX Bonpocwi na
ypaBHEHUW METOAOM OOpaTHOU oug.3auem
MaTpHIIbI Yemmuwiti onpoc, (n.6.2)
Vi - Pemienne cucrem MUHEWHBIX | (1. 5.1, 6onpocol
ypaBHEHUA 10 hopmyiam 9-16)
Kpamepa Pegpepam 5
- Pemienue cucreM JTMHEMHBIX
ypaBHeHul MeronoM ['aycca
CriocoOHOCTP yKa3bIBaTh
anrebpandeck .
P Y10, Yemmuwiii onpoc,
TPUTOHOMETPHYCCKYIO U Bonpocwvl na
(n. 5.1, 6onpocwi
33 MOKa3aTenbHYIO (hopMy 44-51) oug.3auem
KOMIUIEKCHOT'O YHCJia. 3HATh (n. 6.1)
Tema 1.3. Peghepam 1
KOMIIOKCHEL MOHSITHUSI MOAYJb U APTYMEHT
KOMIIJIEKCHOT'O YHCIIa
qucna =
[IpoBoauTh NEHCTBUS C Bonpocwt na
KOMILIEKCHBIMH YHCJIaMH, Yemmuwiii onpoc, oug.3auem
V6 | HaXOIUTh MOIYIIb M ApTYMEHT, | (n. 5.1, eonpocer | (n.6.2)
peliaTh KBaJpaTHbIC 44-51)
ypaBHenus, ecu ero D<0
Yemuwiu onpoc,
Bunbl ypaBHEHUS IPSAMBIX, Bonpocoel na
. (n. 5.1, sonpocwi
31 JMHUI BTOPOTO NOPSAIKa U UX ough.3auem
Tema 1.4. . 30-36)
CBOMCTBA. (n. 6.1)
DNeMEHThI Pecgepam 6
AHATTMTHYECKO Pemrats 3a1aun, ucmonb3ys . Bonpocwvl na
o Yemuwiu onpoc,
it reomeTpun YpaBHEHHUS MPSMBIX U KPUBBIX ough.3auem
7 (n. 5.1, 6onpocwi
BTOPOTO MOPSIIKA HA (n.6.2)

INJIOCKOCTH

37-43)

Paspnen 2. OcHoBBbI 1u}

CPCHIHUAIBHOI0 U HHTEIrpaJIbHOIr0o HCYUCJICHUA

3HaTb OIIPEACIICHUC NIpCaAciia
OCICAOBATCIBHOCTHU U €TI0

Yemuwiu onpoc
(n. 5.1, sonpocul

Bonpocwi na

Tema 2.1. 31 | cBoiicTBa, onpeneneHue ough.3auem
. 58-67)
[Ipenensr u MOHOTOHHOU (n. 6.1)
Peghepam 3
HENPEPbIBHOCT 10CJIeI0BATENbHOCTH
b CnocoOHOCTh BBIUUCTSATH Tecm No 1 (n.5.3, Bonpocwi na
Y2 | npenen nmocieaoBaTeNbHOCTH, ough.3auem
sapuanmol 1-3)
npeaen GyHKIuu (n.6.2)
Tewma 2.2. CnocobOHOCTh popmynupoBaTh | ¥Ycmusiii onpoc Bonpocvl na
Hudbdepennma 31 npaBuia auddepeHimpoBanus | (n. 5.1, sonpocvl | ough.3auem
JIbHOE U TIePEUUCIIATh POU3BOJHbIE | 68-79) (n. 6.1)
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Kpatkoe Kon HanmeHnoBaHHe OLICHOYHOTO
HAaUMCHOBAHUC | npesyy CpEICTBA U MPEJCTABICHUE €0 B
paszznena [Tokazarenb oBiaseHus
(Motyis) / pTara KOC
ay. 6 pe3yabTaTaMu 00ydeHus "
TeMBbI 00y4e Tekymmit [IpomexxyTounas
JUCIUTIAHBI HUS KOHTPOJIb aTTecTanus
MCUHCIICHUE OCHOBHBIX JJIEMEHTaPHBIX
byHKIAHA GyHKIMHA
OJIHOM CriocoOHOCTh (hOPMYITHPOBATH
MepeMEHHON r€OMETPUYECKUH U Yemuwiu onpoc, Bonpocul na
32 | MEXaHUYECKHI CMBICI (n. 5.1, sonpocwl | ougp.3auem
MIPOM3BOTHOM; TIPaBHIIA 68-79) (n. 6.1)
¢ epeHIMpoBaHus
Konmponvnasn Bonpocwt na
CnocoOHOCTh HaXOIUTh
V3 | npou3BOJHBIC CIOKHBIX padoma e 1 Ough.saiem
(bp KU H BBICIIIX TIODSIKOB (n.5.4, 3a0anus 1-3) | (n.6.2)
i p Pedepar 4
Yemunwuii onpoc, Bonpocw! na
p p
CnocoOHOCTH HCCIeI0BaTh
V4 (n. 5.1, sonpocvl | ough.3auem
(GYHKIUIO ¥ CTPOUTH TpaduKH 4-5) (1.6.2)
CriocoOHOCTh TPUBOANUTH Yemuwiii onpoc,
npumepsl qudpepeHunanbubIX | (n. 5.1, éonpocvr | Bonpocwl k
31 v P
ypaBHeHuiA. OnpeaessaTh 109-114) sauemy (n. 6.1)
MOPSIIOK | CIIOCOOBI pemienus. | Peghepam 8
CnocoOHOCTh ONUCaHUS
MPOIIECCOB B €CTECTBO3HAHUH | Ycemubiil onpoc, Bonpocyi na
U TEXHUKE C n. 5.1, eonpocwl
Tewma 2.3. 32 ( P ouch.3auem (n.
[IOMOILBIO 109-114)
Huddepenmma P P 6.1)
TG hepeHIaIbHbIX ehepam
JLHBIC .
aBHEHUS YPaBHCHHH
P P Yemuwiii onpoc, Bonpocwi na
3 emath auddepeHimaibHbie ] 0
v (n. 5.1, 6onpocwi ug.3auem
ypaBHEHHUS MIEPBOTO MOPSIKA 4-5) (1.6.2)
Hcnons3oBath Vemmotii onpoc Bonpocwvl na
Vs g depeHIaIbHbIe (n. 5.1, 6on P ocz;z ough.3auem
YpaBHEHHUS MIPH pEIICHUN 4 5) » 60np (n.6.2)
MPUKJIAIHBIX 337124
CnocoOHOCTb MEPEUNCIUTD
31 CBOMCTBAa U METOJIbI Koncnexm sexuii Bonpocwr k
HEOIPEICICHHBIX U Y sauemy (n. 6.1)
OTIpeJIeIEHHBIX UHTETPAJIOB
Tema 2.4 [Tpunoxenue onpeneneHHoro
irer .aJ:IBHOC WHTETpaia K BEIYUCICHUIO Yemuwui onpoc, Bonpocwvl na
p 32 | momaaei wiockux uryp, (n. 5.1, onpocer | ougp.3auem (n.
HCYHCIICHUE
P 00BbeMOB Ten BpaiieHus, mytu, | 80-86) 6.1)
0;]:0171 MPONJEHHOTO0 TOYKOM
HeDEMEHHOG Crioco6HOCTh HaXO/AUTh Yemuwiii onpoc, Bonpocwvl na
p V3 | HeompeneneHHbIE U (n. 5.1, 6onpocwvt | oug.3auem
OINpPEEIIEHHBIE NHTETPAJIbI 4-5) (n.6.2)
CnocoOHOCTh HCTIOIB30BATh Yemuwiu onpoc, Bonpocwt na
Y4 | uHTErpanbHOE UCUHCIICHUE (n. 5.1, sonpocwl | ougp.3auem
[PY PEIICHUH 3a1a4 4-5) (n.6.2)
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3.2 CpenctBa, npuMeHsieMble [JIs1 OIEHKH YPOBHS NMPAKTHYEeCKOH MOAT0OTOBKH

Kpatkoe Kon HanmenoBanue o1ieHOYHOTO
HaUMCHOBAHUC | pesyy CpEICTBA U MPEACTABICHHUE €TO B
paszznena [Tokazarenb oBiaseHus
/ pTara KOC
(Mozysst) pe3ynbTaTaMu 00y4deHHs =
TeMbI oOyue Texymuit [TpomexyTounas
JUCIUTLIAHBI HUS KOHTPOJIb aTTecTanus
Tema 1.1. MaTpuubl 1 onpeaeJnTe Il
Ilucomennoe
N N Bonpocwel na
Brinonnenue neicTBuil Hax 3a0anue Ne 1,3
Vi ough.3auem (n.
MaTpuIlaMu (n.5.4, 6.1)
sapuanmol 1-2) '
Ilucbmennoe Ilpaxmuueckoe
CnocoOHOCTb MEePEeYnCsTh
. 3a0anue Ne 1,3 | 3a0anue k
31 CBOICTBa MaTpHL], HAXOIUTh
(n.5.4, 3ayemy (n6.2)
Brinmonnenue MyTU pPeleHus
o sapuanmol 1-2)
oTieparyii Haj
Tucvmennoe
MaTpULIaMU CnocoOHOCTh MEePEeYUCsTh Bonpocul na
9 . 3a0anue Ne 1,2
31 CBOMCTBA OMpenenuTeNeH, (n.5.4 ough.3auem (n.
HAXOJUTh IYTH PEIICHUS v 6.1
g yp sapuanmol 1-2) )
Hucvmennoe Ilpakxmuueckoe
V1 BoruucnsaTs onpenenurenu 3adanue Ne -1-4 | 3a0anue
Pa3IUYHBIX TTOPSIIKOB (n.5.4, 3auemy (n6.2)

sapuanmol 1-2)

Tema 1.2. CucreMbl JMHEHHBIX YPAaBHEHUIA.

Pemenue IIepeuncnenue
CHCTEM MOCJIEI0BATEIILHOCTH ACHCTBUN | [Tucbmennoe Bonpoci na
. 31 [pH PELIEHAN CHCTEM 3a0anue Ne | oucp.saem (.
. JUHEHHBIX YpaBHEHUN MeTOIOM | (n.5.4,
YpaBHEHHH. N 6.1)
00paTHOW MaTpHIIbI, 110 sapuanmol 1-2)
dbopmynam Kpamepa
Pemenue cucreM TMHENHBIX Ipaxmuueckoe
ypaBHEHUU MeTOAOM 00patHor | [TucbmernHoe 3a0anue K
y] | MaTpHub! 3a0anue Ne | 3auemy (n6.2)
- Pemenne cucrem TUHEHHBIX (n.5.4,
ypaBHEHMH 1o hopMyIam sapuanmul 1-2)
Kpamepa
[Ipumenenune IIepeuncnenue
Ppa3TAYHBIX MOCJIEN0BATEIbHOCTH JICHCTBHI
Hucvmennoe
METOJI0B IIPY PELIEHNN CUCTEM Bonpocul na
9 . 3a0anue Ne |
pelieHus 31 JUHEHHBIX YpaBHEHUNH METOJIOM (n.5.4 ough.3auem (n.
JIMHENHBIX 00paTHOW MaTpHIIbI, 110 v 6.1)
. sapuanmol 1-2)
YpaBHEHUU dbopmynam Kpamepa, metomom
I'aycca
Pemienue cucrem JIMHEHHBIX lIpakmuueckoe
ypaBHEHHI MeTOA0OM 00paTHON | [lucemennoe 3a0anue K
MaTpPHIIbI 3adanue Ne | 3auemy (n 6.2)
Vi - Pellienre cuctem JTMHENHBIX (n.5.4,
ypaBHEHUH 110 popMyIam sapuanmol 1-2)
Kpamepa Tecm

- Pemenue cucreM TUHEHHBIX
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Kpatkoe Kon HanmenoBanue o1ieHOYHOTO
HAaUMCHOBAHUC | npesyy CpEICTBA U MPEACTABICHHUE €T0 B
paszznena [Tokazarenb oBiaseHus
/ prara KOC
(Mozysst) pe3yibTaTaMu 00ydeHUs =
TeMbI oOyue Texymuit [TpomexyTounas
JUCIUTIAHBI HUS KOHTPOJIb aTTecTanus

ypaBHeHul MetozioM ["aycca

Tema 1.3. KommiekcHbIe Yucaa
CriocoOHOCTD yKa3bIBaTh
anreOpanvecKyro
T I/IFOIID-IOMCT qu::Kyfo u Huconennoe Bonpocul na

p p 3a0anue Ne 19 p
33 | mokasarenbHYIO popmy (n.5.4 ough.3auem (n.
. KOMILIEKCHOT'O YHciia. 3HATh T 6.1)

JenicTBus C sapuanmuol 1-2
MOHSITHSI MOAYJIb U APTyMEHT

KOMIUICKCHBIM
KOMIUIEKCHOTO YHCJIa

U YHCIIaMHU. =
[IpoBoauThH NEHCTBUS C Ilpakxmuueckoe

Ilucvmennoe
KOMIUICKCHBIMU YHCIIAMH, 3a0anue K
3a0arnue Ne 19
Y6 | HaX0IUTh MOAYJIb U apTyMEHT, (n.5.4 3ayemy (n6.2)
5.4,

peliaTh KBaJIpaTHbIE YpaBHEHUS,
eciu ero D<0

sapuanmol 1-2)

Tema 1.4. D1eMeHTHI aHAJINTHYECKON FeOMeTPHH

Brinonnenue neicTBuii Hag
BEKTOpaMu
- HaxoxneHue ckaJisipHOro,

Ilucomennoe
BEKTOPHOTO U CMEIIAHHOTO Bonpocul na
3a0arnue Ne 6
VY7 | npousBeeHUs BEKTOPOB (n.5.4 ough.zauem (n.
- [loctpoenue Tovek u o 6.1)
Brinonnenue sapuanmot 1-2)
. o HAXO0XJICHHE UX KOOPJIUHAT B
NCHCTBHIA C . .
NPSIMOYTOJIBHOM JIEKapTOBON M
BEKTOPaMH. o
MOJIIPHON CUCTEMAaX KOOPAMHAT
DopMyJIUPOBKA ONIPEACIEHUN U Ilpakmuueckoe
PMYTHD ? a Hucvmennoe p
MIEPEYUCIICHNE CBOICTB 3adanue K
3a0anue Ne 6
32 | cKaJspHOTO, BEKTOPHOTO U (n.5.4 3auemy (n 6.2)
CMEIIAHHOTO ITPOU3BEACHHUS T
sapuanmol 1-2)
BEKTOPOB
3HaTh pa3INYHbIC BUIBI
ypaBHEHUS NMPAMON Ha
MJIOCKOCTH, YCIIOBUS Iucomennoe
Bonpocwi na
3ananue u 31 napajuieIbHOCTH U 3a0anue Ne 6 ouch savem (n
ompeAeIeHne NEePIEHANKYIAPHOCTH NPSIMBIX, | (1.5.N, 6 1)' '
rmapamMeTpoB (hOopMyITBI HAXO0KICHHS yTia sapuarnmul 1-2 '
MPSIMBIX HA MEXY MPSMBIMH, PACCTOSHUS
TUTIOCKOCTH H B OT TOYKH JIO MIPSIMOI.
MIPOCTPAHCTBE CocCTaBysITh pa3TUYHBIE BHJIBI Iucvmenmnoe IIpaxmuueckoe
v7 YpaBHEHUH MPSIMBIX 110 3a0anue Ne 6 3a0anue K
3aJJaHHBIM ycloBUsAM. Haxomuts | (n.5.n, 3auemy (n6.2)
YTIIBI MEXTY TIPSIMBIMU sapuanmol 1-2
3ananue CriocoOGHOCTh OnpenensTh
Ilucomennoe
oTpeJiesieHUe JIMHAW BTOPOTO TIOPSIIKA Ha sadanue No 6 Bonpocul na
IapaMeTpoOB 31 IJIOCKOCTH. Y paBHEHHUE (n.5.n B ough.3auem (n.
KPHUBBIX OKPYKHOCTH, 3JUINIICA, e 6.1)
sapuarnmul 1-2
BTOPOTO runepooibl ¥ napadoiibl Ha
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Kpatkoe Kon HanmenoBanue o1ieHOYHOTO
HAaUMCHOBAHUC | npesyy CpEICTBA U MPEACTABICHHUE €T0 B

paszznena [Toka3zarens OBIaCHHUS

/ pTara KOC
(Mozysst) pe3yibTaTaMu 00ydeHUs =
TeMbI oOyue Texymuit [TpomexyTounas
JTVCIIATUTHHBI HUSI KOHTPOITh aTTecTanus
HopsIJIKa Ha TUIOCKOCTH
TUTOCKOCTH. CocTaBisTh ypaBHCHHS Iucvmennoe Ipaxmuueckoe
y7 | dmmnca, rUnepOoIbl, Tapabosl | 3adanue Ne 6 3a0anue K
U OKpY>XKHOCTH. HaxoauTh ux (n.5.n, 3ayemy (n6.2)

XapPaKTCPUCTUKHU

sapuarnmol 1-2

Tema 2.1. IIpenennbl 1 HenpPepbIBHOCTH

3HaTh OIpeJelIeHUE Ipeesia TIucomennoe e
akmuueckoe
NOCIe0BATEbHOCTH 1 €10 sadanue Ne 7 p
31 CBOICTBA, ONIPEACIICHUE (n.5.4 3a0aHue K
Beruucnenue MOHOTOHHO o 7-2 savemy (n 6.2)
110CJIe/10BATEIbHOCTH sapuarmel 1-2)
MpeieioB
. CnocoOHOCTh BHIYUCTISTH Ilpaxmuueckoe
byHKIUH Ilucomennoe
mpeiest MoCIeI0BaTeIbHOCTH, 3a0anue K
3adanue Ne 7
Y2 | npenen ¢pyukuuu. Boruncnenue (n.5.4 3auemy (n6.2)
npezaena GyHKIMU B TOYKE U B T
sapuanmol 1-2)
0ECKOHEYHOCTH
Tema 2.2 IuddepennuanbHoe ucyucjienne GyHKIHM OHOM 1eiicTBUTEIHLHON NepeMeHHoi
CnocoOHOCTH (hOpMYITHPOBATH Ilpaxmuueckoe
Hucvmennoe
npaBuia quQGepeHIMpOBaHUS U 3a0anue K
3a0anue Ne 11
31 MEPEUUCIIATH POU3BOIHBIC (n.5.4 3auemy (n6.2)
OCHOBHBIX 3JICMEHTAPHBIX T
. sapuanmot 1-2)
byHKIMI
CnocoOHOCTh (pOopMyIHpPOBATH Ipaxmuueckoe
. Ilucomennoe
Brruncnenue reOMETPUUYECKUN U 3adanue K
N 3a0anue Ne 8,11
MIPOU3BOHBIX. 32 | MEXaHUYECKUN CMBICI (n.5.4 3auemy (n 6.2)
IIPOU3BOJAHON; IIpaBUiIa T
p JIHOM, TIP sapuanmol 1-2)
T depeHIIMpOBaHMS
Hucvmennoe Ipaxmuueckoe
CnocoOHOCTh HaXOIUTh
3a0anue Ne 12 3a0anue K
V3 | npou3BOJHBIEC CIOKHBIX
(GYHKIUHI 1 BBICIIUX TOPSAKOB (n.3.4, sauemy (n 6.2)
i p sapuanmol 1-2)
CnocoOHOCTh (POpMYITHPOBATH
(bopmymp Hucvmennoe
npasuiia AUPpGepeHIpOBaHUS U Bonpocwt na
3a0anue Ne 11
31 MEePEUUCIIATH POU3BOIHBIC ough.3auem (n.
Uccnenosanue (n.5.4,
. OCHOBHBIX 2JICMCHTAPHBIX 6.1)
byHKIHI ¢ F— sapuanmol 1-3)
MTOMOIIIBIO b
Iucvmennoe Ipaxmuueckoe
MTPOU3BOTHBIX.
V4 Cnoco0HOCTH MCCIIEN0BATh 3a0anue Ne 11 3a0aHue K
(GYHKIHIO ¥ CTPOUTH Tpaduku (n.5.4, 3auemy (n 6.2)

sapuanmol 1-2)

Tema 2.3. Inddepenuuaibubie ypaBHEeHUS

Pemenne
muddepernman
bHBIX
YPaBHEHHUH.

32

CnocoOHOCTh OMUCAaHUS
MIPOIIECCOB B €CTECTBO3HAHUU U
TEXHHKE C

nomoIpio auddepeHnanbHbIX
ypaBHEHUU

Tucvmennoe
3a0anue Ne 12,
13 (.54,
sonpocwl 1-5)

Bonpocwt na

ough.3auem (n.
6.1)
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Kpatkoe Kon HanmenoBanue o1ieHOYHOTO
HaNMCHOBAHHC | pesyn CPEACTBA U MPEACTABICHUE €TO B

azzena [Toka3zarens OBIaCHHUS
pasil / pTaTa A KOC
(Mozysst) pe3yibTaTaMu 00ydeHUs =
TeMbI oOyue Texymuit [TpomexyTounas
JTVCIIATUTHHBI HUS KOHTPOITh aTTecTanus
Hcnonb3oBath ITucvmennoe Ipakmuueckoe
Vs nuddepeHnraibabie ypaBHeHUs | 3ad0anue Ne 1, 3a0aHue K

MIPU PELICHUU MTPUKIIATHBIX 13 (n.5.4, 3auemy (n 6.2)

3a1a4 sonpocwl 1-5)

Tema 2.4. UnTerpasibHoe ucuncjaenne GyHKIuii OTHOH NepeMeHHOH

Brrunciienue Croco0OHOCTh MEePEUNCITHTD Hucvmennoe
9 Bonpocwel na
OTpe/IeICHHBIX 31 CBOCTBA X METOJIBI 3a0anue Ne 8, 9 ouch savem (n
WHTETPaJioB HEOIPEJEIECHHbBIX U (n.5.n4 6 1)' '
OTPEICTICHHBIX HHTETPAJIOB sapuanmol 1-2) '
Tucomennoe Ilpaxmuueckoe
CrocoOHOCTh HAXOIUTh
3a0anue Ne 3a0anue K

V3 | HeompeneneHHbIE U

14,16 (n.5.4, s3auemy (n 6.2)
OIpEe/ICTICHHBIC HHTETPAIIBI

sapuanmol 1-2

Pemenue [Tpunoxenue onpeaeaeHHoro
Ilucomennoe
MPAKTHYECKHUX MHTErpaia K BBIYUCICHHUIO Bonpocul na
o 3a0anue Ne 18
3amag ¢ 32 | muomaae miocKux Guryp, (n.5.4 ough.3auem (n.
IPUMEHEHUEM 00BEMOB TeJI BpallleHus, [IyTU ’ 6.1
puh . p L, YT, sapuanmol 1-2) )
CBOMCTB MPOMJICHHOT'O TOYKOH
WHTETPAIOB Tucomennoe Ipakmuueckoe
CriocoOHOCTE UCTIOIB30BATh
3ao0anue Ne 17 3a0anue K
Y4 | uHTErpaIbHOC UCYHUCIICHUE TIPU
(n.5.4, 3auemy (n6.2)

PCUICHUHU 3a/1a4

sapuanmol 1-2)

4 OnucaHue Npoueaypbl OLeHUBAHUS

Pesynbrarel 00y4deHHs MO AMCLUMIUIMHE, YPOBEHb C(HPOPMHUPOBAHHOCTH KOMIETEHLIUN
OLIGHUBAIOTCS MO  4YeTbIpéX OanbHOM IIKajge OLEHKaAMM:  «OTIMYHO»,  «XOpOILOY,
«YAOBIIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.

Texymas arrecTanys M0 JUCUUIUIMHE IPOBOJUTCS C LENBIO CUCTEMATUYECKON POBEPKHU
nocTikeHn  oOywatomuxca. OObeKTaMH OLEHUBAHUS  SBISIOTCA: CTENEHb YCBOEHHUS
TEOPETUYECKUX 3HAHWH, YPOBEHb OBJAJEHUS NMPAKTHUECKUMH YMEHUSMHU M HAaBBIKAMH IO BCEM
BUJaM ydeOHOM paloThl, KauyecTBO BBINOJHEHUS CAMOCTOSATEIbHOW padoThl, yueOHas
JUCLUIUIMHA (AKTUBHOCTh Ha 3aHSATHSIX, CBOEBPEMEHHOCTb BBINOJIHEHHUS pPa3IMYHBIX BUIOB
3a/laHuH, MOCEIIaeMOCTh BCEX BUJIOB 3aHATHIH 110 aTTECTyeMOM TUCLUIUIMHE).

IIpn mpoBeneHUM NPOMEXKYTOUHOH AaTTECTAllMM OLIEHMBAETCA AOCTHIKEHHE CTYAEHTOM
3alJIAHUPOBAHHBIX MO JTUCHUIUIMHE pPE3yJbTaTOB OO0Yy4YeHHs, OOECIEeUMBAIOIIUX PE3YIbTAThI
OCBOCHMS 00pa30BaTEIbLHOM MPOrpaMMBbI B LIETOM.

Kputepuu onieHuBaHus YCTHOTO OTBETA

(oLIEHOYHBIE CPEACTBA: cobecedosanue, yCmHoe coobujenue, OUCnym, OUCKYCCUs)

5 6amyioB - OTBET TMOKa3bIBaeT MPOYHBIE 3HAHHS OCHOBHBIX MPOIECCOB H3ydaeMOil
MpeIMETHOW 00JacTH, OTIMYAeTCS TIYOMHOW W TIOJIHOTOM pACKPBITHS TEMBI; BIIaJICHUE
TEPMHHOJIOTHYECKHM ammapaToM; yMEHHE OOBICHATH CYIIHOCTb, SIBICHHUH, TIPOIECCOB,
COOBITHIA, JIeNaTh BBIBOJABI M OOOOIICHHS, J1aBaTh apryMEHTHPOBAHHBIC OTBETHI, NMPUBOJUTH
MpUMEpHI; CBOOOIHOE BIAJCHHE MOHOJIOTMUYECKON Peublo, IOTUYHOCTh M TOCIEI0BATEIbHOCTh
OTBETAa; YMCHHE MPUBOIUTH TPUMEPHI COBPEMEHHBIX ITPOOJIEM U3ydaeMOi 00JIacTH.
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4 6anna - OTBET, OOHAPYKHUBAIOIIMI MPOYHBIC 3HAHNS OCHOBHBIX MPOIIECCOB M3Yy4aeMOn
OPEeIMETHOM O00JIaCTH, OTJIMYAETCsl TINyOMHOM M TOJHOTOM pPACKpBITUS TEMbl; BIIAJEHUE
TCPMHUHOJIOTHYCCKHUM  alllaparoM; YMCHHC 00BACHATH CYUIHOCTb, HBHCHHﬁ, IIponecCoB,
cOOBITHH, NlenaTh BbIBOABI M 0OOOIIEHUS, JaBaTh apryMEHTHPOBAaHHBIE OTBEThI, IPUBOAUTH
IIPUMEPBI; CBOOOJHOE BIIAJICHUE MOHOJIOTUYECKOM pedblo, JIOTMYHOCTh U IOCIIEA0BATEIbHOCTh
otBeTa. OHAKO J0OIMYCKAeTCsl O/1HA - JIBE HETOYHOCTH B OTBETE.

3 0ay1a — OTBET, CBMJIETENIBCTBYIOUIMII B OCHOBHOM O 3HAaHHUU IIPOLIECCOB M3Y4aeMOM
IpeaMETHON 001aCTH, OTINYAIOLINICA HEOCTaTOYHOH ITyOUHON U MOJHOTON PacKpPbITHUS TEMBI;
3HaHUEM OCHOBHBIX BOIIPOCOB TEOPHUH; Ci1ab0 c(HhOpMUPOBAHHBIMH HAaBBIKAMHU aHAIIN3A SBICHHIA,
IPOLIECCOB, HEIOCTATOYHBIM YMEHUEM JaBaTh apryMEHTHPOBAaHHbIE OTBETbl U IPUBOAUTH
MpUMEPbI; HECAOCTATOYHO CBO6OIIHBIM BJIaACHUCM MOHOJIOTHYECKOI pPCYbIO, JIOTMYHOCTBIO H
[I0CJIEI0BATEIBHOCTBIO OTBeTa. JlomyckaeTrcss HECKOJIbKO OIIMOOK B COJEpXKAHUU OTBETa;
HCYMCHHC NPUBECTU INPUMCP Pa3BUTUA CUTyallUHU, MPOBCCTU CBA3b C APYTHMMHU ACICKTaAMH
n3y4aeMoi 00J1acTH.

2 fajula — OTBET, OOHAPYKMBAIOIIMK HE3HAHHE MPOIECCOB HM3y4aeMOil MpeaMeTHON
001aCcTH, OTJIMYAIOLINICA HErJIyOOKHM pAacCKpBITUEM TEMbl; HE3HAHHMEM OCHOBHBIX BOIPOCOB
TCOPHHU, HCC(l)OpMHpOBaHHI)IMI/I HaBbIKaMH aHaJIn3a ﬂBJ’IeHI/If/'I, IMponecCOB; HCYMCHUCM J1aBaTb
apryMEHTHPOBAaHHBIE OTBETHI, CJIAObIM BIIAJEHUEM MOHOJOIMYECKOH pedblo, OTCYTCTBUEM
JIOTUYHOCTH U MOCIEA0BaTENbHOCTHU. JlomycKkatoTcs cepbe3Hble OLIMOKU B COJAEPYKaHUU OTBETA;
HE3HaHHE COBPEMEHHOW MPOoOJIeMaTUKU U3ydyaeMoil 00J1acTH.

Kputepun oueHuBaHusI MUCbMEHHOH PadoThI

(OLICHOYHBIC CPEICTBA: KOHMPObHASL pabOma).

5 ©0annoB - cTyAeHT BbIpa3uil CBOE MHEHHE MO C(HOPMYIUPOBAHHOW MpolieMe,
apryMeHTHpOBaJl €ro, TOUHO OIPEIEIUB €€ coJiepKaHue U cocrasisomue. [Ipodiema packpsita
MOJIHOCTBIO, BBIBOABI 00OCHOBaHBI. [IpuBefeHBl JaHHBIE OTEYECTBEHHOW U 3apyOeKHOMN
JUTEPaTyphl, CTATUCTHYECKHE CBEACHUS, HH(OpMAIMs HOPMATHBHO-TIPABOBOTO XapakTepa.
CryneHT BiaJeeT HaBBIKOM CaMOCTOSITENbHON paboThl MO 3aJaHHON Teme, MeToJaMHu |
NpreMaMH aHaJIW3a TEOPETHYECKHX W/MIIM TPAKTUYECKUX AaCMEeKTOB HM3y4aeMoil OO0JIacTH.
@DaKTUYECKMX OIIMOOK, CBA3aHHBIX C MOHMMAaHHUEM NpOOJIeMbl, HET; rpadudecku pabdota
odopmIieHa ITPaBUIIBHO.

4 oOanna - paboTa XapaKTepU3yeTCsl CMBICIOBOM IEJIBHOCTBIO, CBSI3HOCTBIO U
MOCJIEI0BATENbHOCTRIO M3JI0XKEHHS; OMYyIIeHo He Oosiee 1 ommOku mpu oOBSCHEHUH CMBICIIA
win conepxkanus mnpobiemsl. [IpobGnema packpeita. He Bce BBIBOABI CHeNaHbl  H/HIK
000cHOBaHEHI. J{J1s1 apryMeHTaIlluy IPUBOIATCS JAHHBIE OTEUECTBEHHBIX U 3apYOEKHBIX aBTOPOB.
[TponeMoOHCTpUpPOBaHBl HCCIENOBATENECKUE YMEHHS M HaBbIKH. DaKTUYECKUX OMIMOOK,
CBSI3aHHBIX C TIOHMMAaHWEM NpoOjeMbl, HeT. JlomylieHsl OaHAa-ABE OMMOKHA B OQOPMIICHUH
paboTHI.

3 0an1a — CTYAEHT IIPOBOAMT JOCTATOYHO CaMOCTOSITENIbHBIN aHallu3 OCHOBHBIX ATAloOB
U CMBICIOBBIX COCTaBISIONIMX MpPOOJEMBbl; MOHMMAeT 0a30BbIE OCHOBBI M TEOPETUYECKOE
o0ocHOBaHME BBIOpaHHOH TeMbl. [IpoOieMa pacKkpbiTa HE IMOJHOCTHIO. BBIBOIBI HE cIenaHbI
/Wi BbIBOJBI He oOocHoBaHbl IIpoBenen anamu3 mpoOiembl 0e3  MpHUBICYECHUS
JIOTIOJTHUTEILHON JuTepatypsl. [lomymeHo He Oonee 2 OmMMOOK B CMBICIIEC WIJIM COJECPKAHUU
po6eMbl, 0pOopMIIEHUH PaOOTHI.

2 6asia - paboTa MpeACTaBIseT CO0O0M MepecKa3aHHbIN WIIM TTOJIHOCTHIO TIePENUCaHHbII
UCXOJHBIN TEKCT 0e3 KakuX Obl TO HU OBLIIO KOMMEHTapueB, aHau3a. He packpeiTa CTpyKTypa
TEOopeTHYecKass COCTaBisiomas Tembl. [Ipobmema He packpbiTa. BBIBOIBI OTCYTCTBYIOT.
JonymieHo Tpu nin 0ojiee Tpex OMMUOOK B CMBICIIOBOM COJIEPKAHUU PacKpbIBaeMoil poOeMsl,
B 0(popMIIEHUU PabOTHI.

Kpurtepuu oueHnBaHusi TECTOBOIO 3aJaHUS
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OueHka Omauuno Xopowio Yoosenemsopumenvuo | Heyoosnemeopumenvro
KomuuectBo o
o or 81% no o 0
IIPAaBUIbHBIX 91 % n=> 90.9 % He meHee 70% menee 70%
OTBETOB ’

KpnTepml BBICTABJICHUS OLCHKHU CTYACHTY Ha 3a4€TE

(oueHOUHBIE CpeACTBa: YCTHBIA ompoc B (opme coOecenoBaHUs, BBIOJIHEHUE
MUCHbMEHHBIX PA3HOYPOBHEBBIX 33/1a4 U 3a/IaHUil. )

Kpurtepun BbicTaB/IeHUSI OLIEHKHU CTYJAEHTY HA 3a4eTe

(oueHOUHBIE CpeACTBa: YCTHBIA ompoc B (opme coOeceqoBaHUs, BBINOJIHEHUE

NMCbMEHHBIX Pa3HOYPOBHEBBIX 3a/1a4 U 33JaHUH. )

Ornelka 1o
IIPOMEKYTOUYHON
aTTecTaluu

XapakTepucTUKa KauecTBa c(hOpMUPOBAHHOCTH KOMIIETEHIUHA

«3a4TeHO» /
«OTJIMYHOY

CtyneHT aeMoOHCTpUpyeT CGHOPMUPOBAHHOCTH IUCHUIUITMHAPHBIX
KOMIIETEHIIM ~ HAa  TPOJBMHYTOM  YpOBHE:  OOHapy>KHUBaeT
BCECTOPOHHEE, CHCTEMAaTHYeCKOoe M TIIyOOKOe 3HaHWEe Y4eOHOro
MaTepuanga, YMEET TECHO YBS3bIBaTh TEOPHUIO C TMPAKTUKOM,
CBOOOJHO CHPABIISIETCS € 337ayaMH, BOIIPOCAMHU U IPYTHMMHU BUIAMHU
MPUMEHEHUsI 3HAHUM, NMpUYEM HE 3aTPyTHSETCS C OTBETOM IpHU
BUJIOM3MEHEHUH 3aJaHUM, TPABHJIBHO OOOCHOBBIBACT MPHUHATOE
pelieHre, BIAJAEeT Pa3HOCTOPOHHUMU HAaBBIKAMH M IPHEMaMU
BBITIOJIHEHUS MPAKTHYECKUX 3a7ad.

«3a4TEHOY» /
«XOPOIIIOY

CryneHT AeMOHCTpUpYeT CGHOPMUPOBAHHOCTH UCIUTUTMHAPHBIX
KOMIICTCHIIMI Ha 0a30BOM YpPOBHE: OCHOBHBIC 3HAHUS, YMCHHSI
OCBOEHBI, HO JIOMTYCKAIOTCSI HE3HAYUTEIbHBIC OMTUOKU, HETOYHOCTH,
3aTpyJHEHUS TIPU aHAJTUTHUECKUX OTepalusaX, MepeHoce 3HaHUN U
YMEHHI Ha HOBBIC, HECTAHIAPTHHIC CUTYAIIHH.

«3a4TeHo» /
«YJIOBJIETBOPUTEIHHOY

CTYI[CHT ACMOHCTPUPYCT C(l)OpMI/IpOBaHHOCTB JAUCHUIIIIMHAPHBIX
KOMHGTGHIII/II\/'I Ha IIOPpOroBOM YpPOBHC: HWMECT 3HAHUA TOJIBKO
OCHOBHOI'0O Martepuajia, HO HE€ YCBOWI C€Tro ,Z[eTaHeﬁ, B XO0AC
KOHTPOJIbHBIX MepOHpI/IﬂTI/Iﬁ AOIMYCKAKOTCA 3HAYUTCIBbHBIC 0HII/I6KI/I,

HEJIOCTaTOYHO  MpaBWIbHBIE  (OPMYTUPOBKH,  HapyLICHHS
JIOTUYECKOW TIOCTIE0BAaTEIbHOCTH B HU3JI0KEHUU TMPOTPaMMHOIO
MaTepuana, MCHBITHIBAET  3aTPyJHEHHUS TPU  BBINOJIHEHUH

MPaKTUYECKUX paboT, MpU ONEPUPOBAHUM 3HAHUSIMH U YMEHUSMU
IIpU UX IIEPEHOCE HA HOBBIEC CUTYALINH.

«HE 3a4TEeHO» /
«HEYIOBIETBOPUTEIHLHO

CryneHT aAeMOHCTpUpyeT CcGOPMUPOBAHHOCTh JHUCHUIUIMHAPHBIX
KOMIIETCHIIMM HA YPOBHE HHUXKE IIOPOrOBOTO: BBIABIISAETCA IOJIHOE
WJIY MTPAKTHYECKH TIOJIHOE OTCYTCTBHME 3HAHWM 3HAYUTEIBHON 4aCTH
IIPOrPaMMHOI0 MaTepuaia, CTYACHT JOIYCKAeT CYIIECTBEHHBIE
OLIMOKH, HEYBEPEHHO, C OOJIBIIUMHU 3aTPyJHEHUSMHU BBIIOTHSIET
IIPAKTUYECKHE PadOThl, yMEHHS M HABBIKM HE C(hOPMUPOBAHBI.

5. Ilpumepsbl OLIEHOYHBIX CPEACTB JIfl IPOBEeHUs TeKylleil aTTecTAaluu

1. Yto Ha3bIBaeTCS MATPUIICH?

2. HCpC‘-II/ICJ'II/ITC OCHOBHBIC BUIBI MaTPHUII.
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3. Kak onpenenstoTcss OCHOBHBIE ACHCTBUS HAJl MaTpUTIaMU?

4. Yro Ha3bIBAETCS ONPENETUTENIEM BTOPOT0, TPETHETO, N-T0 HOPSAKOB?

5. HazoBute 0CHOBHBIE CBOMCTBA OMPEICTUTEICH.

6. Uto Ha3bIBaeTCS MUHOPOM, aIreOpanyecKuM JOMOJIHEHUEM JIEMEHTA0NpeeIUTeNs?

7. Kakas Matpuria Ha3pIBaeTCsl OOpaTHOM 1O OTHOIICHHUIO K AaHHOW Matpuiie?Kak HalTh
MaTpully, 0OpaTHYIO 1aHHOM?

8. Urto HazpIBaeTcst paHroM Matpuibl? Kak HalWTH panr MaTpuib?

9. OOt BUJ CUCTEMBI IMHEWHBIX YPaBHECHUMH.

10. Kakue cucrembl Ha3bIBAIOTCS OJHOPOAHBIMH, HEOAHOPOAHBIMU?

11. Yro Ha3pIBaeTCs PELICHUEM CUCTEMBI JIMHEHHBIX YPAaBHEHUN?

12. Kaxue cucTeMbl Ha3bIBAIOTCS ONPEACICHHBIMU, HEOTIPEACICHHBIMU?

13. Hanumwure ¢opmyny Kpamepa pemieHus cUCTeMbl JIMHEHHBIX ypaBHeHUH. B kakux
cllydasix UX MOXKHO UCIOJIb30BATh?

14. Ha3oBure cxemy pelieHus CUCTEMBI JTMHENHBIX YpaBHEHUH 110 MeToay [ aycca.

15. Chopmynupyiite Teopemy Kponekepa-Kanemu.

16. Onwuumre MaTpUUHBINA CIOCOO PEIIEHUs] CUCTEMBI JINHEHHBIX YpaBHEHUH.

17. Kakue BeJIMUMHBI HA3bIBAIOTCS CKAISAPHBIMU? BEKTOPHBIMHU?

18. Kaxkue /1Ba BeKTOpa Ha3bIBAIOTCS PABHBIMH?

19. Kakwue BEeKTOPHI Ha3bIBAIOTCS KOJUIMHEAPHBIMHU? KOMIUTAHAPHBIMHA?

20. Kaxk cnoxwuth nBa Bektopa? Kak ux BeUeCTh?

21. Kak HaliTM KOOpAWHATHI BEKTOPA [0 KOOpJMHATaM TOYEK €ro Havaja M KoHIa?

22. Ha3zoBwuTe npaBuIIa CI0KEHUS, BRIYMTAHUS BEKTOPOB, 33JJaHHBIX B KOOPIUHATHOU (hopMme.

23. Kak yMHOXHTH BEKTOp Ha CKaJIsAp?

24. Kak HaliTu 1yiuHy BekTopa?

25. JlaiiTe onpezeneHne CKaIIpHOro MIPOU3BEIEHUS IBYX BEKTOPOB.

26. Ilepeuncnute OCHOBHBIE CBOMCTBA CKAISPHOTO TIPOU3BEICHUSI.

27. Kak HaliTH CKalsipHOE IPOM3BEICHUE JIBYX BEKTOPOB IO UX KOOpAWHATAM?

28. Hanwumute hopMyiy A onpeaesieHus yria Mex1y JByMs BEKTOPaMH.

29. HanummTte yciaoBus: KOJUTMHEAPHOCTH JABYX BEKTOPOB; UX MEPIECHUKYISIPHOCTH.

30. [aiite onpeneneHne ypaBHEHHs IPSIMOH.

31. HamwmuTe ypaBHEHHE MPSMOM, TPOXOIAIICH Yepe3 TaHHYI0 TOUKY MEePICHINKYISIPHO
JTAHHOMY BEKTOpY, 0011iee ypaBHEHHE MPSIMOIi.

32. HanumuTe napaMeTpudeckue ypaBHEHUs IPSIMO.

33. HanmmmTe KaHOHHYECKOE YpaBHEHHUE MPSIMOH.

34. HanwmuTe ypaBHEHHS MPSMOM: a) C YIIIOBBIM KO3 dummeHTom; 0) mpoxoasiei depe3
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JAaHHYIO TOUKY B JAaHHOM HalpaBlieHUH; B) MPOXOIALICH uepe3 1B JaHHbIE TOUKH; T') B
«OTpe3Kax».

35. Hanummure popmyny 1iist onpeneneHus yria Mexay IBYMsI IPSIMBIMH.

36. KakoBbI ycli0BUS apaJUIEIbHOCTU U NEPIEHANKYISPHOCTH JABYX MPSAMBIX?

37. JlaiiTe omnpeneneHue UIMIICA M HA30BUTE €r0 KaHOHUYECKoe ypaBHeHHe. UTo Takoe
OoJbIIast U MaJiasi MOJIYOCH DJUIMIICA, €r0 (POKYCHI, BEPIIMHBI? YKaXKHUTE UX KOOPIUHATHI.

38. Uro Takoe SKCHEHTPUCUTET ILTUIICA, KAKOH OH 0 3HAYCHHUIO, YTO OH XapaKTepu3yeT?
39. [laiiTe omnpeneneHue runepOosbl 1 HA30BUTE €€ KAaHOHUYECcKoe ypaBHeHue. Uto Takoe
JEeNCTBUTENbHAS U MHUMAs [TOJIyOCH THIIEPOOIbl, aCUMITOTHI, (POKYCHI, BEPUIMHBI? YKaKUTE UX

KOOPJAWHATBHI.

40. Yro Takoe SKCHEHTPUCHUTET TUIEPOOIIbI, KAKOH OH 110 3HAUYCHHIO?

41. NaiiTe onpeaeneHue mapadoJibl.

42. VYxaxuTe KaHOHHMYECKOE YpaBHEHHE Mapabosibl B 3aBUCUMOCTH OT €€ PACIIONOKECHHS Ha
KOOPAMHATHOW INIOCKOCTH.

43. Yto Takoe mapameTp napadoiibl, GOKyC U TUPEKTprca mapadosl?

44. KoMmrmieKCHbIE Yucia

45. YT0 Ha3BIBAETCS KOMIUIEKCHBIM YUCIOM? YKaXHUTE ero airedpandeckyro Ggopmy.

46. Kakue NEHCTBUS MOXHO IMPOW3BOJUTH C KOMIUICKCHBIMH YHCIAMHU B alnreOpamdecKoi
dbopme?

47. Yrto HazbIBaeTCs MPOTUBOMOIOKHBIM , KOMIIJIEKCHO CONPSYKEHHBIM U

48. oOpaTHBIM YHMCIIOM K YHCITY Z= a+ bi ?

49. Kak pemuTh KBaIpaTHOE ypaBHEHHE, ecin ero D<0?

50. Kak reomeTpu4ecKku MOXKHO TOJIKOBAaTh KOMIUIEKCHBIE YHcia?

51. Yro Takoe MOySb M apryMEHT KOMIUIEKCHOTO yHcia?

52. IocnenoBarensHOCTB. [Ipenen mocnenoBaTebHOCTH

53. ChopmynupyiiTe onpeneaecHue MOHATHS TOCICI0BATEILHOCTD.

54. Yto Ha3bIBAETCS MPEACIIOM YHCIOBOM MOCIEI0BATEIFHOCTH?

55. Ha3zoBuTe OCHOBHBIE CBOICTBA MPEETIOB MOCIEI0BATEIbHOCTEH.

56. Kakas mocnenoBaTenbHOCTh Ha3bIBaeTCS OECKOHEUYHO MaJloi? OECKOHEUHO OONBIIOoN?

57. HazoBuTe cBoiicTBa OECKOHEYHO MAJIBIX, 0SCKOHEYHO OOJBIIMX IIOCIEI0BATECILHOCTEH.

58. ®ynxknwus. [Ipenen pyakmmn. HenpepsBHOCTD (hyHKIIMA

59. Cdopmynupyiite onpeneneHue NOHATUs GYHKINU.

60. Yro HazbiBaeTcs 00nacThio onpeaeneHus GpyHkuun? O01acTeio N3MEHEHUs! GyHKIUU?

61. Kakue ¢pyHKINM Ha3bIBAIOTCS deMeHTapHBIMU? [IpuBEINTE IPUMEPHI.

62. ChopMmynupyiiTe onpeneiacHue npeaena GyHKIHH.
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63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.

HazoBuTe 0cCHOBHBIE CBOMCTBA MPEACIIOB (DYHKITHIA.

Kakas ¢yHkums Ha3zpiBaeTcsi 06CKOHEYHO Majiol? OECKOHEUHO OOIbIION?
Ha3zoBure cBoWcTBa OECKOHEYHO MAJIBIX (DYHKITHIA.

Hanummre hopmyIibl mepBoro 1 BTOPOro 3aMeyaTelIbHbIX MPEeIoB.

Jaiite onpeseneHne 0JHOCTOPOHHUX MpeIeioB (PYHKIUU B TOUKE.
HuddepenunanbHoe ncunciaeHne GyHKIUU OAHON HE3aBUCHUMOM IepeMeHHON
Urto Ha3bIBaeTCs MPOU3BOIHON PyHKIIMN?

KakoB reomerpuueckuii, puU3NIECKUii CMBICT POU3BOTHON ?

Kak B3anMocBsi3aHbl HENIPEPHIBHOCTh (PYHKIUU U ee JuddHepeHIIUPYyEeMOCTh B TOUKE?
Hanummure ocHOBHEIE npaBuia quddepeHInpoBaHUS (YHKITHIA.

Hanumure hopmynst auddepeHnnpoBaHuss OCHOBHBIX 3JIEMEHTAPHBIX (YHKINH.
Chopmynupyiite npaBuio audpepeHunpoBaHus CIOKHONU (QYHKIUH.

Uro HazeiBaercsa quddepenunanom GpyHkunn?

KakoB reomerpudeckuii cMbich auddepennmana GyHKIum.

[lepeuncnure ocHOBHBIE cBOMcTBa U depennnana GyHKIHN.

Kak HaifTu mpou3BOHYIO BTOPOTO, TPETHETO, N-T'0 MOPSIKOB?

Kak naiftu quddepennnan BTOporo nopsaaka or JaHHONW GyHKIUU?
Heonpenenennsiii uaTerpan @poHTanbHBIN OIIPOC

ChopmynupyiiTe onpeneneHue nepBooopa3Hoil GyHKIUH.

Uto HazbIBaeTCs HEONPEAECICHHBIM HHTETPaJIoM OT JaHHOM (QyHKIMK?
Ilepeuncnure OCHOBHBIE CBOMCTBA HEOIIPENEICHHOIO HHTETpaIa.

Hanummre ¢popmyiibl TaOIHUIBI OCHOBHBIX HHTETPAJIOB.

B yem cymHoCTh METOZ]a UHTETPUPOBAHUS 3aMEHOM TIepeMEHHON?

Hanummre hopMyny MHTErpUPOBaHUS 110 YacTSM B HEONPEAECICHHOM HHTErpaje.
OnpeneneHHbIi HHTETpal

3aaun, NPUBOAAIIME K IOHATHIO OIIPEIEIIEHHOIO UHTETpaa.

Uro Ha3bIBaeTcs ONPEEICHHBIM UHTETPAJIOM OT JaHHOW (DYHKIIMU Ha TaHHOM OTpe3Ke?
KaxoB reomeTpuueckuii CMbICI ONIPEAEIEHHOTO HHTErpana?

[Ipocrelimne cBOMCTBA ONPEIEIIEHHOrIO UHTErpaa.

®opmyna Herotona-JleiiOHuna.

Brruncnenue onpeeeHHOro HHTErpaia MeToI0M 3aMEeHbI IEPEMEHHBIX.
Brruucrienue onpeseaeHHOro MHTErpajia MeToJ0OM HHTETPUPOBAHUS 110 YACTSIM.
JuddepennnanbHoe ncuuciaeHne GyHKIUUT MHOTUX MTEPEMEHHBIX

Haiite onpenenenue GyHKIUH IBYX HE3aBHUCUMBIX ITepeMeHHbIX. [IpuBeanTe npuMepsi.

UYro Ha3piBaeTcs 00JacThiO OmNpeneneHus] PyHKUUU JABYX HE3aBHUCHMBIX MEPEMEHHBIX?
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KakoBo reomerpuyeckoe n3o0pakeHue GyHKIMH JBYX EePEMEHHBIX ?

98. Uto Ha3pIBaeTCs YACTHBIM M TOJHBIM MpUpalieHHeM (YHKIMH JBYX HE3aBHCHUMBIX
NIEPEMEHHBIX?

99. CdopmynupyiiTe onpeaeneHue npeaeina GyHKIUA IBYX TEPEMEHHBIX.

100.Kakas ¢byHKIIMS Ha3bIBACTCS HEMIPEPHIBHOW B TOUKe? B 00yacTu?

101.laiite omnpeneneHHe YACTHBIX TPOU3BOIHBIX MEPBOTO MOpPSAKa (YHKIHU ABYX
nepeMeHHbIX. KakoB X reoMeTpuueckuii cMbIci?

102.Yto Ha3biBaeTcst moJHBIM Aud epeHnnanom GyHKIUHA IBYX MEPEMEHHBIX ?

103. Kak HaiiTu 4acTHbIE IPOU3BOIHBIE BTOPOTO MOPAIKa QYHKIUU ABYX MEPEMEHHBIX?

104. NurerpansHoe ucuucieHue (pyHKIMH MHOTHUX IEPEMEHHBIX

105. Taiite ompeaeneHue TBOHHOTO HHTErpaa.

106. B yem 3akiroyaercs reOMeTpUUECKUN CMBICT IBOWHOTO UHTErpaja?

107. Ha3oBuTe CBOMCTBA JBOWHOTO MHTETpaa.

108.13n0x#uTe TIIaH BBIYUCICHUS ABOMHOTO HHTErpaia B IEKaPTOBBIX KOOPMHATAX IS
NPaBUIBHBIX ¥ HEMIPABUIIBHBIX 00IaCTEH.

109. Iuddepenunanpapie ypaBHEHUS epBOro nopsiaka OpoHTanbHbINA 0mpoc

110. Yro na3wiBaeTcs auddepeHnnaibHbIM ypaBHEHUEM?

111. Yro Ha3zpiBaeTcs oOmmM penieHrneM auphepeHnnanrbHOro ypaBHEHNs? YaCTHBIM
pemienuem?

112. KakoB reoMeTpu4eCcKui CMBICI YaCTHOTO pelieHus 1 depeHInanIbHOro ypaBHEHUs
NepBOro nopsaka?

113. TpuBenute mpumMepsl U HepeHITHATEHBIX YPaBHEHHA C a3/ IOIIIMUCS
NEPEMEHHBIMH.

114. Kakoe nuddepeHnunanbHoe ypaBHEHHE IEPBOTO MOPSIKA Ha3bIBACTCS JTMHEHHBIM?
OJTHOPOJHBIM? YKaXHUTe CIIOCO0 MX pelIeHus.

5.2 Tems! pedeparoB

1. IlpumeHeHME KOMIUJIEKCHBIX YHCET B €CTECTBO3HAHUU U TEXHHKE.
Hcropus BO3HUKHOBEHUS U (HepeHINaTbHOTO HCUUCICHHS.
OCHOBBI MaTEMaTUYECKOTO aHAIN3A.
Omnpenenenue 3KCTPEMyMOB (DYHKIIMI MHOTHX TEPEMEHHBIX.
OcHOBHbIE KOHIIEIIMA MAaTEMaTHKH.
Pa3BuTHE TOTUKHU U MBILUIEHUS HA YPOKaX MaTEeMaTUKH.
IIpenenbl 1 NPOU3BOIHBIE.

8. CBs3b MaTeMaTHKH C APYTUMHU HAYKAMH.
5.3 IIpumepsnl TECTOBBIX 3aJaHUH

Tecr 1

1 Yro naswiBaercsa marpuneii?

Noakown

a) Ha6op TCKCTOBBIX CUMBOJIOB, PACTIOJIOKCHHBIX B OIIPECACICHHOMITIOPAAKE,
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0) mpsMoyTroJibHAs TaOIUIA YK CEIT, CoiepKaliasi M CTPOK U N CTOJIOIOB;
B) OJTHOMEPHBI MAaCCUB YHUCEJI, COCTOSIIIIUNA U3 SJIEMEHTOB;

r) opma npeacTaBIeHUs HATJSAHOTO MaTepuara.

2 Buibepute MpaBUILHOE YTBEPIKICHHUE:

a) MaTpuIila MOKET UMETh JTF000€ YHCIIO0 CTPOK M CTOJIOIIOB.

0) mMarpuIla Bcerja UMeeT OJMHAKOBOE YHUCIIO CTPOK M CTOJIOIIOB.

B) MaTpHIla HE MOXET COCTOSITh U3 OJIHOM CTPOKH.

r) MaTpHUIa HE MOXET COCTOSITh U3 OJJHOTO CTOJIONA.
3 Kakoif 3aKOH YMHOKECHHUS HE BBHINOIHAETCS IPU ONEPALUAX HaMATPULaAMU?

a) TUCTpUOYTUBHBIN;
0) accollMaTHBHBINM;
B) YMHOXXEHHE YHCIIa Ha TPOU3BEIEHUE MATPHII;

I) KOMMYTaTUBHBIN.
4 Yro6Gbl yMHOXKHUTH JIBE MATPHUIIBI HAJIO. ..

a) YMHOXHTb UX COOTBETCTBYIOILINE 3JIEMEHTHI;

0) CTPOKHM IIEPBOM YMHOXHTb Ha CTOJIOLBI BTOPOM U IPOCYMMHPOBATh;B) CTPOKU HEPBOii
YMHOXHUTh Ha CTPOKHU BTOPOM ¥ POCYMMUPOBATh; I') UX TPAHCIIOHUPOBATH U IEPEMHOKHUTD
DIIEMEHTHI.

5 Yro Takoe TPaHCIIOHUPOBAHHE MATPHUIIBI?

a) TmepecTaHOBKa MECTaMH CTOJIOI[OB MAaTPHIIBL;
0) U3MEHEHNE 3HaKa y BCEX JIEMEHTOB MaTPHIIBI,

B) [l€pECTaHOBKAa MECTaAMH CTPOK MaTpHUIbI;

I) MepecTaHOBKa MECTAMHU CTPOK U CTOJIOIIOB C COXPAHEHUEM MOPSIIIKA.

6 TIlpu nepecTaHOBKe ABYX CTPOK (CTONOIIOB) MATPHIIBI €€ OIPEIETHTENb. ..

a) Oyner pasen 0;

0) HE UBMEHUTCS;

B) MEHSET 3HaK Ha IPOTUBOIIOJIOKHBIN;

I) CyMMeE 3JIEMEHTOB I1€PECTaBICHHBIX CTPOK (CTOJIOIOB).

7 Eciu >1eMeHTHI 0001 CTPOKH ONPeIENUTENs yMHOKHTE Ha COOTBETCTBYIOIINE
anreOpandyecKue JOMOTHEHUS U MPOU3BEICHHS CII0KUTH,TO TIOTYIHAM:

a) OTpULIATENILHOE YHCIIO;

0) HOJIb;

B) J1000€ YHCIIO;
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r) BEJIMYMHY ONpPEACITUTENS.

8 Kak M3MeHHUTCS ONpeIeNUTENb MATPHIIB YETBEPTOTO TIOPAIKA, ECITUKAKIBII €€ 2IEMEHT
YMHOXUTH Ha 27

a) yBenuuurcsd B 4 paza;

0) yBenmuuTtcs B 16 pas;

B) yBenuuuTCcs B 8 pas;

r) YBEIHUYHUTCS B 2 pasa.

9 OG6parnas MaTpuna JIs JaHHON MATPHIIbL HE CYIECTBYET, €CIIH
a) OIPEJENINUTENb IaHHOM MaTpULIbl PABEH HYJIIO;

0) B JaHHOW MaTPHIIE XOTh OJIMH JJIEMEHT HYJIEBOK;
B) JaHHasi MaTPHIlA HEBBIPOXKICHHAS;
') B JaHHOW MaTpPHUIIE JIEMEHTHI TJIABHOM JMaroHa I HYJIEBbIE.

10Panrom marpuis! HazbIBaeTCs
a) HaUBBICIIHI HOPSAIOK HEHYIEBBIX MUHOPOB;

0) KOJIMYECTBO HEHYJIEBBIX 2JIEMEHTOB;

B) KOJIMYCCTBO HYJICBBIX 3JICMCHTOB,

T') HaUBBICIIUN TOPSATOK HYJIEBOIO MUHOpA

Kwou: 1. 6); 2. a); 3.1);4.06); 5.1); 6. B); 7.1); 8. 0); 9. a); 10. a).
Tecr 2.

1 PemenueM cHCTEMBI TUHEHHBIX ypaBHeHI/Iﬁ SABIIAKOTCA
a) COBOKYITHOCTb 3HAYEHUH HCHU3BCCTHBIX, TP NMMOACTAHOBKE KOTOPBIX BYpPaBHCHUA

CHCTEMBI, 00paIIaloT UX B TOXK/JIECTBA;
0) npuOIMKEHHbIE 3HAYSHNS HEU3BECTHBIX;
B) CBOOOJIHBIE WIEHB! JIMHEWHBIX YpaBHEHUI;

F) COBOKYITHOCTb 3HA4YCHUH HCU3BCCTHBIX, IIPHU NMMOACTAHOBKE KOTOPBIX BYPABHCHUS
CHUCTCMBI, HE o6pan1a}0T HUX B TOXACCTBA.

2 CucreMa TUHEHHBIX YpaBHEHHI Ha3bIBAETCS ONPEICIIEHHON, €CITH
a) OHa MMeEET €IMHCTBEHHOE pEIlEHHE:

0) OHa MMeeT J1Ba PEILCHHUS;

B) OHa UMeEeT OECKOHEUYHOE MHOXKECTBO PEIICHMIA;

I') OHa HE UMEET PEUICHU.
3 JIBe cucTeMbl TMHEWHBIX YPAaBHEHHH SBISAIOTCS SKBUBAJICHTHBIMHU, €CITH

a) HE UMEIOT PEIICHHUS;
0) MMEIOT HECKOJIBKO PEIICHUN;
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B) HMCIOT OJJHU U TC K€ PCIICHU,

I) UMEIOT TOYHOE PEIICHHUE.

4 Tlpu penieHUH CUCTEMBI IMHEWHBIX YPAaBHEHUH C KBAJApaTHOW MaTpULleH

k03 dunmeHToB A popmynsl Kpamepa MOKHO IPUMEHSTD, €CITU

a) OJIHO W3 ypaBHEHUU CHCTEMBI SBJISETCS JIMHEHHOW KOMOWHaIuei

OCTaJIbHBIX;

0) paHr MaTpHIlbl A paBEH YHCIy €€ HEU3BECTHBIX;

B) ONpeCaACIMTEIIb MaTPULbI A oTiim4eH ot HYJIA,

r) cronber] cBOOOIHBIX YICHOB SBJISECTCS HEHYJICBBIM.

5 Jlana cucrema JIMHEHHBIX YPABHEHUU
MaTpu4Has(hopMa 3aIHCH STON CUCTEMBI UMEET BHI ...

2y _ =_
2x, —x,+x,=-1

3x, +2x, - 3x;,=0

1 T30 —4x, =4

2) 2 -1 L)1)
3 2 -3||x 0 |
(1 3 —4flx/_| 4]
0) (2 3 1) r)
-1 2 3
11 =3 -4)(x, x, x)_(-1 0o 4)
6 I/Iﬂeﬂ METOoda Faycca 3aKJIKOYACTCA B

a) oCICA0BAaTCIBHOM HMCKIIIOUYCHHMHN HEU3BCCTHBIX U3 ypaBHeHHﬁCHCTCMBI;

0) mocienoBaTeNbHOM PEIICHUH ypaBHEHUM;

B) HaxXOXJACHUU OIIPCACIIUTECIIA CUCTCMBI,

r) IOCTPOEHUHU TpapuKa QYHKIIHH.

13 2
113
)\.
-1
302
1 3

. Torma

%)\ 4)

7  VYxkaxwute CUCTCMY JIMHENHBIX ypaBHeHHfI, IMOATOTOBJICHHYHO K 06paTHOMy'XO)1y

Meroja ["aycca.

a)
—x,+x; =1

x+x, =0
6) ! 3

-X,+tx; =2
15x; =10

X, +8x, +x; =

(x,+8x, +3x, =0

4

B)

|'2 X, +x,

1x1+x2+x3 =1

X +x;,=3
X +x, =1

—X; =/

8 Ecmu MaTpula CHUCTEMBI N ypaBHCHI/Iﬁ KBaApaTHas U €€ OMPCACIIUTECIIb HCPABCH

HYJIO, TO CUCTEMA



a) HE UMEET PElICHUN;

0) uMeeT eIMHCTBEHHOE PEIICHUE;

B) UMEET POBHO N pELICHMUI;

r) UMeeT OECKOHEYHO MHOT'O PEIICHUM.
[Tycth nana cucrema

x+2y+3z=6
—-x+y+2z=2

x+3y+5z=9

Torpa ee pelnieHne yepe3 00paTHYIO MaTPUILy HAXOIUTCS KaK

2) X) (-1 -1 1)(6 B  [(x) (-1 -1 1)(6
vlel 7 3 -2 yl-[ 7 2 =52
z -4 -2 3 )19 ; 4 -1 3Jl9
{x -1 -1 1fe & X (-1 -1 1)(6
A vl-[ 7 2 42
z) -4 -1 2 )9 L 5 Sl

Knrwou : a) 2.a) 3.B) 4.B) 50) 6.a) 7.r) 8.6) 9.0)
Tecr 3

1/Tan tpeyrompruk ¢ Bepmmnamu A (-2; 0), B (2; 4) u C (4; 0). Ykaxwure
KOOpJMHATHI cepeiHbI CTOPOHBI AB.

a) (2;-2);

0) (0;2);

B) (2;2);

r (3:2);

2 VYpaBHEeHHE NPAMON, NPOXOASIIEH Yepe3 JaHHYK TOUYKY, C JAaHHBIMYIJIOBBIM
K03 (HUIIMEHTOM UMEeT BU:

-1
a) F-n= ?[‘T_xl)

0)
B) Y TNZ k[x_xl)
ATH = ﬂ:[y - .}’1)
3Vron Mexy AByMs OPAMBIMU HAXOAUTCA O OpMyIIe:
) b=k
g@=
1+ ki,
1+
g = 1rhs
6) =k
top = i, 4+
B) 1-igik,

4YPaBHCHI/IC HpHMOﬁ, HpOXO,Z[HH.[CfI qepe3 ABC 3aIaHHBIC TOYKU:

a) Loxr _XYTh
LTH_YTR

N R |




0)

B iThH _XYTh

=&/ TN
SYpasHeHue NpAMON 3a1aHHOM Toukol A(2,1) 1 HAIIPaBJIAIOIIMM BEKTOPOM

j-

13.54

a) 5x—-3y—-7=0

0)3x+y-7=0

B)4x—-2y-6=0

r) 6x-y—-11=0

6 VYpaBHeHue mpsmoii npoxozsieii yepe3 Touky M(1;2) u obGpasyrorieir Cochio
Ox yroin B 45° umeer BU[ ...

a) 2x-y=0

0) 3x—-2y+1=0
B) X—2y+3=0

r x—-y+1=0
7 BsanmHuoe pacrionoskenue npsiMeix 4x — 2y — 6 = 0 u 8x — 4y — 2 = 0 HarmI0CcKOCTH
— MpsIMBIE. ...

a) MapajuIeIbHbI

0) mnepeceKarTcs

B) IIEPHEHAUKYJISAPHBI
I) COBHAJAIOT

8BriGepuTe ypaBHEHHE MPAMON B OTPE3KaXx.

X ¥
a) 2 3
X 2y
-——+—=1
0) 4 3
X ¥
B) —+==1
) 3 2
r 2x v
b A |
3 4 .
9BuIOpaTh ypaBHEHNE OKPYKHOCTH, HPEICTABIEHHON Ha PUCYHKE:
y e
y R=3
2-t--"ef
| /
| /
1 4 X

a) x> +)°=9

6) (x— 42 +(y-2)?=9
B) (x +4)?+ (y+2)°=9
r) (x—4)*—(y—2)*=9
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10 BriOpath ypaBHEHUE 3JUTHIICA, TIPEACTABICHHOTO Ha PUCYHKE:

Y
3

-1

-8
2 .2

a) all + Y = 1
6) a9 16
(x—5)2 n (+1)% _ 1

16 2 9 2

(x—5) + (y+1) _1
B 9 16

(x+5)? v (y—1)2 1

r) 9 16

11 Bri6pats ypaBHeHHEe TunepOoibl, MpeICTaBICHHON Ha PUCYHKE:

y

ov+2F x-1

- 1

a) 4 Q

w-2"  =1f _
6 ¢ 9

«+1? w-2° )
B 9 4

«-17  g+2F !
n o 4

12 BwiGparh ypaBHEHHUs NapabOIIbl, IPEACTABICHHOM Ha PUCYHKE
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) y=2(x+2)°
6) y-1=(x+2)°
B) y+1=(x-2)
N y+(x-27°=1
Knrou :
1. 6) 2.6) 3.B) 4.a) 5.a) 6.r) 7.a) 8.8) 9.8B) 10.6) 11.8B)

Tect 4

1. ®opmyna HerotoHa — JleiiOuuna ...
a) [ f(x)dx = F(a) - F(b)
6) J;, f(x)dx = F(b) - F(a)
B) [} f()dx =F(a) - F(b) + C
D) J, F()dx = F(b) - F(@ + C
2. Beruucnenue myTH, MPOHICHHOTO MaTepUAIbHOW TOYKOM, HAXOIUTCA 10 (hopMmyJIe: ...
a)S=[,7 f(t)dt
6)S=[ f(t)dt
B)S = ftt; F(t)dt
S=dtf? f(0

3. Ecniu xpuBonuHeiHas Tpanenus, orpanndennas guHuei y = f(x) u f(x) = 0 u npsameimu y =0, X =
a, X = b, BpaiaeTcs BOKpyT OCH X, TO 00BbEM TeJia BpallleHHs BBIYUCIIAETCS 1o popmye ...

a)V=m fab y2dx

O)V=1 fab x%dx

B)V=m{ ; y2dx

nV=n/ ; x%dx
4. Ecmn y =f(x) u f(x) = 0, To ruomaab KpUBOJIUHEHHOM Tpamneuy, OorpaHuueHHON 3TOM JTMHUEH,
JIBYMs IPSMBIMH X = @ U X = b 1 oTpe3koM ocu abciuce a < X < b, BEIUUCIAETCS 110 GOpMyIIe ...

a)S= [ f(x)dx
b
6)S=J, f()dx
B)S=[f (x)dx
r S =fx)f, dx
5. IlepBooOpa3Has pyHkuu f(x) = 3x? - sinx paBHa ...
a) F(x) =x" - cosx
0) F(x) = 6x - cos x
B) F(x) = X + oS X
r) F(x) = 6x + cos x
6. OnpeieNneHHbIi HHTErpan | 12 4x3dx paseH ... a) 36 6) 17 B) 16 ) 15

7. Ilnomane KpUBOJIMHENHON Tpaneluy, OrpaHUYEHHON JIMHUSMH Y = 4 — X, y = 0 onpenensercs
HUHTETPAJIOM. . .

a) f_02(4 — x%)dx; 0) f_22(4 — x?)dx; B)f:o(4 — x%)dx; r) f02(4 — x%)dx
8. B pesynbTare nojacTaHoBKH t = 3x+2 uHTerpan [ \/;1:? MIPUBOJUTCS K BULY ...
dx 1 dt dt dt
a) [ = 0) ;)= B)3[ 7 Nz
9. OnpeneneHHblid UHTErpal f23 3x%dx pasen ... a)19 0) 18 B) 35 r) 27
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10. MHOXECTBO BCeX MepBOOOPA3HBIX PYHKIMH y = 5X” MeeT BHII ...
a) x> 0) 5x° + C; B) x°+C; T) 20x> + C.
Kirou:
1. 6) 2.a) 3.a) 4.6) 5.B) 6r) 7.6) 8.0) 9.a) 10.B)
2.
5.4 Ilpumepsnl 3a1aHNi IS MPAKTHYECKUX M KOHTPOJbLHBIX padoT
Bapuanr 1:
1.BpruncauTe onpeneanuTeNnu:
1 2 -1
11 5 6 3 0 1
2 -3 1 -2 - 1 -2 0
1)‘4 5‘2)7 4 4| g2 -4 1

D W o1 N

sina cosa cos(a —9)
4)|sinf cosp cos(f —6)
siny cosy cos(y —9)
2.Haiigute cymmy u pasHocTs MaTpull U matpunyy C =2A —3B:
4 1 36 5 7 14
A=(; 3 5 3)uB=(; 3 )
3.HaiiTuTte npousBeaeHrE MaTpPHUILL:

ba=(5 Z)ne=(5 o)

na=(; 2 i)HB=<—25 g)

1 -3
1 3 1 2 0 1
3)A=(2 0 4>I/I B=<1 -1 2).
1 2 3 3 2 1
Bapuanr 2:
1.BbIuuciuTh onpeaenuTeny:
4 3 2 1
3 9 1 -111 1
‘_8 _3‘ [ 111 sina cosa sin(a + §)
1) 4 -5 2 3

)12 =3 -2 gt 41 4) |sinp cosp sin(B + )
siny cosy sin(y +6)
2.Haiigute cymmy u pasHocth MaTpull U Matpuity C = 3B —4a:
_ (2 5 47 _ (2 5 1 4
A_(z 15 4>HB_(6 4 5 2)'
3.Haiitute npousBeeHre MATPULL:

l)Az(; _13)I/IB=(_91 2)

5
na=(; 2 All-)I/IB=<—16 2)

1 -3

1 3 1 1 0 1

3)A=(1 0 4>I/IB:<2 -1 2)

2 1 3 3 2 1
3aganue 2
Bapmuanr 1

1. Haiitu panr MaTpuLbL:

1 3 1 1 5 4 123
1) A=<1 0 4); 2)B=<2 10 8>; 3)C=<2 46
2 1 3 3 15 12 369

4
8 |
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5 2 -1
2. Haiingute oOpaTHyro maTpuily: 4 = (5 3 —4).

7 2 1
X x X
3. Pemmre ypaBuenme: (2 —1 O0f=0.
7 4 5

Bapuanr 2
1.HaiiTu panr MaTpuisl:

1 3 1 3 5 7 ;gi
DA=(2 0 4);, 2)B=(1 2 3); 3)C= 11 1

1 2 3 1 3 5

4 3 =2
2. Haitnure oOpatHyto marpuny: 4 = ( 6 2 4 >
2

-7 3
1 x x?
3. Pemute ypaBHenue: |1 2 4| =0.
1 -1 1
3amanmne 3
Bapuanr 1

1. Peuuth cucteMy NTUHEHHBIX ypaBHeHH MeTo10M Kpamepa:

_ 3x+4y—2z =4, X—y+2z= -2,
){giigy:;j 2){—x—y+32=6, 3){x+2y—z=7,
Y= x—7y+z= —2; 2x+y—3z=175;

Bapuanr 2

1. Peumuth cucteMy nTUHEHHBIX ypaBHeHH MeTo10M Kpamepa:

3x+2y+z=5, x+2y—z=1,
2x—3y =4,
) {4xx_5y_10_ 2){2x+ 3y+Z=1, 3){2x—y+z=5,
V= 2x+y+3z= 11; 3x+2y+z=7.
3ananmue 4
Bapuanr 1
2 30 -1 0 3
1. Haiitu marpuny C=A+3B,ecm A=|-2 1 8|, B=| 2 4 1|.
2 4 3 1 30
2. Pemmts cucreMy JIMHEHHBIX ypaBHEHUH METOIOM OOpPaTHON MaTpPHUIIBL.

w

PemuTh cuctremMy TuHEHHBIX ypaBHeHU# 1o ¢popmynam Kpamepa.
4. PemuTb cUCTEMY JIMHEWHBIX ypaBHEHUI MeToaoM ["aycca.

X, +2X, —X; =1,
2X, — X, + X3 =5,
3% + 2%, + X, =T7.

Bapmuanr 2
2 30 -1 0 3
1. Haiitu marpuny C=2A-B,ecru A={-2 1 8|, B=| 2 4 1].
2 4 3 1 30

2. Pemmts cucTeMy JIMHEHHBIX ypaBHEHUH METOIOM OOpPaTHOM MaTpPHIIBL.
3. Pemmts cucremy nMHENHHBIX ypaBHEHHH 1o Gopmyiaam Kpamepa.
4. Pemuthb cucTeMy JIMHEHHBIX ypaBHEeHUH MeTooM ["aycca.
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X, — X, +2X; =2,
X +2X, = X3 =17,
2X, + X, —3X3 =O.

Bapuanr 3
2 30 -1 0 3
1. Haiitu matpuny C=3A+B,eciu A=|-2 1 8|, B=| 2 4 1].
2 4 3 1 30
2. PemmTh cCUCTEMY JTUHEHWHBIX YpaBHEHUH METOJAOM OOpAaTHOW MaTPHIIBI.
3. Pemuth cuctemy JIMHEHHBIX ypaBHEHUH M0 opmynam Kpamepa.
4. PemuTh cUCTEMY JIMTHEHHBIX YPaBHEHHI MeTOI0M [ aycca.
X, +3X, —2X; =4,
X +4X, =X, =1,
2X, + X, + X3 =3.
Bapuanr 4
2 30 -1 0 3
1. Haiitu marpuity C=A-4B,eciu A=|-2 1 8|, B=| 2 4 1|.
2 4 3 1 30
2. PewmuTh cucteMy NTUHEHHBIX YpaBHEHHI METOI0M OOPAaTHOI MAaTPUIIBL.
3. Pemmuts cuctemy JIMHEHHBIX ypaBHEHUH 110 (hopmynam Kpamepa.
4. PemuTh cUCTEMY JIMHEHHBIX ypaBHEHUI MeToaoM ["aycca.
X, +2X, = X3 =3,
X, +3X, + X; =6,
2%, — X, + X3 =4.
Bapmuanr §
2 30 -1 0 3
1. Haiitu marpuity C=4A-B,eciu A=|-2 1 8|, B=| 2 4 1|.
2 4 3 1 30
2. PemmuTh cucTeMy JIMHEHHBIX ypaBHEHUN METOI0M 0OpaTHOM MaTpPHUIIBL.
3. Pemmth cuctemy JIMHEHHBIX ypaBHEeHUH 110 hopmynam Kpamepa.
4. PemmTb cucTeMy JIMHEHHBIX ypaBHEHUI MeToaoM ["aycca.
X, + X, —3%X; =2,
X, +2X, + X3 =3,
3%, +7X, + X, =10.
Bapuanr 6
2 30 -1 0 3
1. Haiitu marpuity C=A+2B, eciu A=|-2 1 8|, B=| 2 4 1|.
2 4 3 1 30

2. Pemmts cucreMy JMHEHHBIX ypaBHEHUN METOI0M OOpPaTHOM MaTpPHUIIBL.
3. Pemmth cucTemy JIMHEWHBIX ypaBHEHUH 110 (hopmynam Kpamepa.
4. PemmThb cUCTEMY JIMHEHHBIX ypaBHEHHI MeToa0M ["aycca.
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X+ X, + X3 =3,
2X, — X, + X3 =1,
2X, +3X, — X, =1.

3amanue 5
Bapuant 1
Jlane! Bextopsl a(9;—2;1) u b(4;3;0) (s Ne 1-5).
1. Haiitu a-b .
2. Haiitu (ﬁ/\B).
3. Haiitu &°.
4. Haiiru [b].
5. Haiitn koopauHATH BEKTOPOB C = a + b , d=a-b , f=-33.
6. B mpsmoyronpHOW AeKapTOBO# cucTeMe KoopauHar moctpouTh Touku A (0; 0),

B (3; -4), C (-3; 4). Onpeaenuts paccrossaue mexxay Toukamu Au B, Bu C, Au C.

[TocTtpouTh TOYKH, 3aJaHHBIC MOJSAPHBIMH KoopauHaTamu: A (2; n/2), B (3; m/4),

C (3; 3n/4).

8. JlaHbl TOYKH B MOJSApHON cucreme koopamuHat A (2; n/4), B (4; m/2). Haiitu ux
IPSMOYTOJIbHBIE KOOPIMHATHI.

~

Bapuanr 2

Jlane! Bextopsl a(—3;2;1) u b(3;0;4) (misa Ne 1-5).

1. Haiitu a-b.

2. Haiitu (QAB).

3. Haiitu &°.

4. Haiitu ‘6‘

5. Haiitn koopuHATHI BEKTOPOB C = d + b , d=a-b , f=-33.

6. B mpsMoyronpHO# JekapToBoil cucteme koopaumHat moctpouth Touku A (0; 0),
C (-3; 4), D (-2; 2) E (10; -3). Onpeaenuth paccrosiuue Mexay toukamu C u D, A u
D,DuE.

7. TlocTpouTh TOYKH, 3aJaHHBIC MOJSAPHBIMU KoopauHatamu: A (4; 0), B (2; 3n/2),
C (3; ).

8. Jlaubl Touku B mpsMoyronbHoi cucteme koopaunat A (0; 5), B (-3; 0), C (+/3; 1).
Haiitn ux nosisipHbIE KOOPAWUHATHI.

3aganue 6
Bapuanr 1:
2 2y
1. Haiitu npenen GyHKIUU B TOUKE: a) lim x'-121 0) lim X' -x=6
x->11 x—11 x>3 Xx—3
2
2.Haiitu npenen ¢pyHkuuu Ha 6eckoHeyHocTr: ) lim 3 +§ 0) lim — 4
X% 5X — X x—o X —5X
4\ x—2)"
3.Haiitu ipeaen QyHKIUU: a) IimO xctg2x 6) lim (1+ 3—) B) lim (—)
X X—>00 X X—>00 X
Bapmuanr 2:
2 2
1.Haiiti npenen ¢pyHkuuu B Touke: a) lim X +3x-10 0) lim x” ~64
x—>-5 X+5 x>8 X—8
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7x%+2x-6 X2 +2x3

2.Haiitu npenen ¢pyHkuuu Ha OecKoHeUHOCTH: @) lIm —————— 0) lim

x>0 X+5 xoe X2 4yt
X 3Y
3.Haiiti npeaen pyukuuu: a) lim —— 0) lim|1+— B) lim| ——
x—0 tg3x X—>0! 4X X—>o0
Bapuanr 3:
2 2
. XT+Xx-12 . -
1.Haiiti ipenen GpyHKIUH B TOUKE: a) Iim A — 0) lim X* =25
X—3 X—3 x>5 X+5
y : 1+x° - ox+x°
2.Haiitu npenen Gynkuuu Ha 6eckoHeuHocTH: a) lim —————— 0) lim ——
x—» 5X —14 2X x>0 X 4+ 2X

. 3x X
3.Haiitu npenen hyHkuuu: a) Iim0 sin 2x 6) lim (L"’j 8) lim [1+ GEJ
X—> X

tg4X x—>w| X X—>o0
Bapuanur 4:
2 _ 2
1. Haiitu ipenen GyHKIUU B TOUKE: a) lim w 6) lim X~ —49
X—2 X—2 x>-7 X+7
2 3 2 _

2.Haiiti npenen ¢pyHkuuu Ha OeckoHeyHOCTH: a) lim —)3( X : 0) lim M +2x-1 2)2( !

x—w X* —12X S I Y

X 4x
3.Haiitu ipeaen GQyHKIUK: a) Iirrl) ctg3x-sin4x  6) lim (1+ SEJ B) lim (x_+3)
X—> X

X—>0

3aganue 7
Bapuanr 1

1
HUccnenosars pynkimo f(X) = S Ha HETIPePBIBHOCTH B TOUKe X, =0.

Bapuanr 2
x> npu  X#0,
Uccnenosats dynkmuto T (X) = Ha HETIPEPhIBHOCTD B TOYKE.
1 npu X=0
Bapuanr 3
Uccnenosars pyrkumio f (X) = X* Ha HENPEPBIBHOCTH B TOUKE X, =0.
3amanne 8
Bapuanr 1:

1. BEIYUCANTh MPOU3BOAHBIE CAEAYIOUINX (DYHKITUA:

1) y=(7x®-5x+9)°; 2) y=-Bsinx—8cosx; 3) y=2""%2:

4) y=In 1+X; 5); y=arcsinx?  6) y=arctgJx ;

2. Berumenuts  f/(+/2), ecom f(X) =arcsin ;L( ,

9x

VX2 +1
Bapmuanr 2:
1. BBIYMCIUTH MPOU3BOIHBIE CICIYIONTUX (PYHKITHN:

1) y= (2x3 _4x+5)4 . 2) y=In(2cosx—9sinx); 3) Y= 75tgx+3 ;

4) y= /Z_X 5) y = (arcsin x)*; 6) y=./arctgx;

2+x

3. Beluucaurs f'(2\/§) ,ecm f(X) =

2. Bpruucnauthb f'(:]g') ,ecmn T (X) =arccos/x ;



X
1-+1
Bapuanr 3:

1. BeraucauTs TpoOU3BOAHBIC CIEAYIOMUX ()YHKITHIMA:
1) y=(@4x*+2x*+1)°;, 2) y=cos(L—7x+4x?); 3) y=3osinxeosx,

4) y=In X ; 5) y =arccos/x ; 6) y=arcctgx;
5+ X

3. Haiitu f'(\/§) ,ecmn f(X) =

2. BBIUHCITHTD f'(% ), ecn f(X) = /arctgx;

3. Haittu f'(v/3), ec f(X) = (x® —2)Vx? +1.
Bapuanr 4:
1. BEIMUCIUTH MPOU3BOIHBIE CIEAYIONINX (DYHKITUI:

Garcsinx—2

1) y=(2+3x-8x%); 2) y=lhctgx; 3)y=e . 4) y=\/7xx
+
5) y:arctgi; 6) y=_2arcsinx®;
2. Beruncnuts /(1) , eciu f(X) = -/arccosx ;

3. Haittu f'(v2),ecmn f(X)= (2 +3)Vx*>—1.

3aganue 9
Cdopmynuposats npaBuia quddepeHIMpPOBAHUS W 3aIHCaTh MPOU3BOIHBIE OCHOBHBIX
AJIEMEHTAPHBIX (PYHKIIMIA:

1°. c'= 8°. (tgx)' =
2°, (x*) = Q°, (ctgx)' =
B wactroctn, X' = 10°.  (arcsin x)' =
(x*) = 11°.  (arccosx)’ =
(x%) = 12°.  (arctgx) =
(x) = (arcctgy)’ =
' 13°,
l —
(;J - ITPABUJIA JUDODPEPEHIIMPOBAHNMA
14°.  (uU+v)'=
3°, (kx+b) = 15°.  (uU-Vv)'=
4. @) = 16°. ()’ =
B wactHoctn, (e%)' = 17°.  (cu)' =
5°.  (log, x)' = 18°. u '
B wactHoctu, (InX)' = (Vj =
(lgx) = ,
B wactHOCTH, (Ej =
v
6°.  (sinx) = [TPOM3BOIHA S CJIOXKHOU ®YHKIUU
7°. (cosx)' = 19°. f(p(x)) =
3ananue 10
Bapmuanr 1:
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o . o . . V4
1.HaiiTu yron HakjioHa KacaTelbHOM, IPOBEIEHHON K KpUBOH Y = SIN X B TOUKE X = 3

. . . .
2.CocTaBUTbh ypaBHEHHUE KacaTeIbHON K KpUBOH Y = SIN 3X B TOUKE (5' 0).

3.Haiitu abcruccy Touku rpaduka GyHkiun  f(X) = 2(X — 9)2 + 12, B KOTOpOIi KacaTeIbHas
napasuiensHa OX.
4.Touka ABWKETCS MPSIMOJIMHEHHO 110 3aKoHy S(t) = t? + 5t + 1. Haiitu MTHOBEHHYIO
CKOPOCTh M YCKOPEHHE TOYKHA B MOMEHT BpeMeHH t = 5C.

Bapuanr 2:

. . o . 3
1.HaiiTi yroa HakJIoHa KacaTelbHOM, MPOBEIEHHON K KPUBOH Y = COS X B TOUKE X = 2 T
o o T,
2.CocTaBUTh ypaBHEHUE KacaTeNIbHON K KPUBOU Y = COS 3X B TOUKE (E :0).

3.Haiitu abcruiccy Touku rpaduka pyHkun  f(X) = % (X — 6)% - 12, B KOTOPOHi KacaTenbHast

napaurensHa OX.
4. Toyka ABMIXKETCS MPSIMOJUHENHO 110 3aKoHy S(t) = t? + 4t - 5. Haittu MTHOBEHHYIO CKOPOCTb U
YCKOpEHHUE TOYKH B MOMEHT BpeMeHH t = 2C

Bapuanr 3:

. . o . 5
1.HaiiTu yroa HakjioHa KacaTeJabHOM, MPOBEIEHHON K KpUBOH Y = tg X B TOUKE X = Zﬂ'.—

J3

. . . V4
2.CocTaBHUTh ypaBHEHHUE KAcAaTEIbHOW K KPUBOHU Y = SiN 2X B TOUKe (E ;—).

2
3.Haiitu abciuccy Touku rpaduka Gpyukiuu f(X) = In 3X - X, B KOTOpO# KacaTesbHas mapajuie/ibHa
OX.
4. Touka JBIKETCS PSMOJIHHEHHO 110 3aKkony S(t) = 4t* + 3t + 2. HaifTi MrHOBEHHYO CKOPOCTb I
YCKOpEHHE TOUYKH B MOMEHT BpeMeHHu t = 3C.
Bapuanr 4:

1.HaiiTn yroa HakjIoHa KacaTeJIbHOM, TPOBEIEHHON K KpUBOM Y = CtgX B TOUKe X = Z;z.

3

. . V4
2.CocTaBUTh ypaBHEHHUE KacaTeIbHOM K KPUBOM Y = COS 2X B TOUKE (E; —).

2
3.Haiitu abcruccy Touku rpaduka Gyuakmun f(X) =6(X — 1> +5, B KOTOpOM KacareabHast
napaurensHa OX.
4.Touka JBIKETCS IPSMOIMHEITHO 10 3aKkoHy S(t) = 2t% + 8t + 10. Haiitu MI'HOBEHHYIO CKOPOCTb H
YCKOpEHHE TOYKH B MOMEHT Bpemeru t = 1cC.

3aganue 11
HccnenoBaTth PyHKINIO U IOCTPOUTH €€ TpaduK.
Bapmuanr 1
f(x) =x*—2x+8.
Bapmuanr 2
f(x) :—£+x+3.
3 3
Bapuanr 3
f(X) =—x* +5x+4.
Bapmuanr 4
f=X X, 1
4 16 4
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Bapuanr S
f(x)=—x®+3x-2.
Bapuanr 6
f(x)=x"—-2x*-3.
Bapuanr 7
f(X) =x®+3x+2.
Bapuant 8
f(x) =3x*—x°.
3amanue 12
Bapuanr 1:

1.Haiiure npubnuxénnoe 3Hadenue pynxuun y = 5x3 + 4x?2 -13x - 2,3 B Touke x = 1,998.
2.Haitnute nmpuOmmkEHHOE 3HAYCHUE KOPHS:

a)y/1,0006; 6)1/0,99988; 8)3/1,00012; 1)1/0,99979; n)'3/1,00048; e)
3.Haiinure npubimx€HHOE 3HAUYCHUE CTETICHU:
)(0,9993)%; 6)1,00003%; B) 12 ,0024%; r) 5, 9988°; )
Bapmuanr 2:

1.Haiigute npubnmxEénHoe 3HaueHne QYHKIUU Y = 4x3 - 5x2 + 9x - 1,7 B Touxe x = 2,003.
2.HaiiguTe npubanxEHHOE 3HaUEHUE KOPHSL:

a)y/1,0008; 6)v/0,99968; B)W; r)3/0,99986; n)'y/1,00024; e)———
3.Haiinure npubimmx€HHOE 3HAUYCHUE CTETICHU:
2)1,0006%; 6)0,9999945; &) 14 ,0014% 1) 6,9998%; 1)
Bapuanr 3:

1.Haiingure npubmukénnoe 3nauenne Gynkuun y = -2x3 + 3x2 + 10x - 2 B Touke x = 1,999.
2.HaiiguTe npubanxEHHOE 3HaUEHUE KOPHSL:

a)y/1,0002; 6)4/0,99998; 8)3i/1,00006; 1r)1/0,99993; n)'3/1,000012; e)
3.Haiigute npubmmkE€HHOE 3HAUEHNE CTETICHU
2)1,00021%; 6)0,99983°; )11 00442 r) 5,00015 ,Il)
Bapmuanr 4:

1.Haiingure npubmmkénnoe 3Hauenne Gyakuun y = x3 - 2x2 + 7x - 1 B Touke x = 3,002,
2.Haitnute npuOamkéHHOE 3HAUCHUE KOPHS:

a)V1,00008; 6)v0,9988; e)YI,00018; 1)}/0,99965; 1)'3/T,000024; e) s

3.Haiinure npubimmx€HHOE 3HAUYECHUE CTETICHU:
2)1,0003%; 6)0,999995; B) 15,00045% T) 6,00012%; 1)

10,9999

e) L
1, 0123’ 0,99924°

v1,00005

e) L
1,002 13’ 0,9996%"

10,9996

e) L
1, 0093’ 0,99894"

V/1,00004

e) !
1, 00093’ 0,999954"

3ananmue 13
Bapmuanr 1:
1. Meronom HENoCPeICTBEHHOTO MHTETPUPOBAHUS BBIYUCIIUTD:

a) j (5x* — 7x+3)dx B) j (5* — 2x)dx

. 6 5 4
r)'[[sm x—;)dx 1) j(cosz . + ﬂde

2. MeToa0M MOACTaHOBKH BBIYMCIIHNT:

: . Sdx T ox 3dx
a) [(7+3x) dx  6) [3sin 5xdx B)f1+gxz N [Ver-l-edx  m Il+2x
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Bapuanr 2:
1. Meronom HENOCPEICTBEHHOTO MHTETPUPOBAHNS BBIYMCIIUTD:

_ 3
a) [ (4x° +3x* — 2x—B)dx 6) jz" 3V v B) [ (3" +3x)ax

T) J‘(cosx+ jdx ) J(sm T jdx

2. MCTO[[OM IOACTAaHOBKHU BbIYUCIUTH.

6 4dx 7dx e*dx
a) | (5-4x) dx 0) | 7cos6xdx  B) r) | — —
f I s mee e
Bapuanr 3:
1. Meto/10M HENOCPEACTBEHHOTO HHTEIPUPOBAHUS BEIUMCIIUTD:
2
a) [ (2x* +3x—5)x 6) [ 4":" dv B) [ (x* —2")dx

4 .
r)j( =g “n? Xde ) j(;—gsm x}dx

2. MGTOI[OM IIOACTAaHOBKHU BbIYUCIIUTH.

5dx r) J 2dx

a) J'(2—7x)4dx 6)]60032xdx B)j3_4x ) jexcos(ex)dx

1+16x>
Bapuanr 4:
1. MeronoM HEMOCPEICTBEHHOTO HHTETPUPOBAHNUS BBIYUCIIUTD:
_ 3
a) J‘(5x5 —6x° +1)dx 0) IV f_v dv B) I(4X —3x+5)dx
v

4 7 7
— d —+6 d
F)J(1+X2 e xj X 1) J(X+ cosx} X

2. MCTOI[OM IIOACTAaHOBKHU BBIYUCIUTH.

a) [2x-9)"dx  6)[lisnaxdx ) J o2 9dx

) _[ex sin(e”)dx

r) J‘ 7dx
V1—36x2

3aganne 13
3amnucath TaOJIMYHBIC HHTETPAJIBI:
1°. dex =
2°. Ixadx =
B gactHoCTH, _[dx =
3. [ WX
X
4°. I a dx =
B wactHOCTH, J. e dx =
5°. Icos Xdx =
6°. Isin xdx =
T d)z( -
COS™ X



0 dx
5 J'sinzx_

9° ji -
va? —x?
dx
B vactHOCTH, I— =
V1-x?
dx
a +X
dx
B vactHOCTH, .[ > =
1+x
3aganue 14
Bapuanr 1:
1. BpuuUCIUTHE METOAOM HETIOCPEACTBEHHOTO MHTEIPUPOBAHUS CIICAYIONINE ONPEIeTICHHbIE
I/IHTeraJIbIZ
1
1) j 2) [3(1+2)dz
,C0S” X °

2. BI)I‘-II/ICJII/ITI) CJICIIYIOHII/IG HUHTCrpajibl MECTOAOM INOACTAHOBKHU!

1 L
3) [B-20Pdx 4 j X4 5 [eXxdx
_2 0

3—C0sXx
Bapuanr 2:
1. BpuUCIUTHE METOAOM HETIOCPEACTBEHHOTO MHTEIPUPOBAHUS CICAYIONINE ONPEIeTICHHbIE
HHTCrpaJibl:
T
3 dX 1
2
s 2) [5(y* +1)dy
' sin“ X %

2
2. Brraucnnrs CJICAYIOMUEC NHTETpaJIbl METOI0OM MMOJCTAHOBKH!

COSX dx 5) T3€X
0

O o | Ny

3) T(ZX ~1f dx 4y

2+sin X
Bapuanr 3:
1. Boruuciautb METOAOM HCIIOCPCACTBCHHOI'O HHTCTPHUPOBAHUS CIICAYIOIINEC OIMPCACIICHHBIC
I/IHTerpaJILI:
2
1) I 2) I4(x— x> )dx
1+x? 5

2. BBI‘{I/ICJ'II/ITL CJICAYIOMUC UHTETPAJIbl METOIOM MOJCTAHOBKH:

z n
? 2 dx 7

3) j(4—x)3dx 4) j I 3sin x +1cosxdx
" 1 C0s’ 3X 0

Bapuanr 4:

1. BeUUCIUTHE METOAOM HETIOCPEACTBEHHOTO HHTETPUPOBAHUS CIISAYIONINE ONPeIeTICHHbBIE
HHTCrpaJibl:
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&

3

£ d
g :|.1\/1—XX2

2) TZ(XS — X)dx

2. Brraucnurs CJICAYIOUC NHTETPpaJIbl METOI0OM IMOJCTAHOBKH:

2

3) j(xz —1)3 xdx  4)

-1

sin 2 3x

Blst——©lx

2r

_ax 5) J'\/l— cosx sin xdx
3
Eﬂ

3ananme 15
Bapuant 1
2
1. BorluncnuTh onpeaeneHHbIH HHTErpall: I (4X2 +X— S)ix.
0
3
2. BpluncnuTh onpeaeneHHbl HHTErpal METOIOM MOACTAHOBKHU: .[(ZX —1)3dx .
2

3. Borumcnute, mpeaBapuTENbHO CHIENAaB PUCYHOK, IUIOMAnb (PUTYpHI, OrpaHUYeHHOU
JUHUSAMU: Y =—x%+4, y=0, x=-2, x=2.

4. Haiftu o0BbeM Tena, TMOJYYEHHOTO IIPH BpAaIlllEHUH BOKPYT OCH adcCImce
KPUBOJIMHEHHON Tparenuu, OTpaHUYEHHOU JIMHUSMU:
y=\/§, y=0, x=1 x=4.

5. CKOpOCTh JBMKEHMS TOUKHM M3MeHsieTcs 1o 3akoHy V =3t°+2t+1 (m/c). Haiitu
nyTh S, MPOWICHHBII TOuKOo# 3a 10 ¢ OT Havyaa TBMKECHUSI.

Bapuanr 2
3
1. BobluncnuTh onpeneneHHbI HHTETpall: .[(ZXZ - X+ 4)1X .
0
1
% 4
2. BprauciuTh onpeneneHHbIi HHTErpal METOIOM OJICTAHOBKU: I(SX +1) dx.
0

3. Borumcnuth, mpeaBapuTENFHO CHIENaB PUCYHOK, IUIOMANb (PUTYpBI, OrpaHUYEHHOU
JUHUASMU: Y = —Xx2 +1, y=0, x=-1 x=1.

4. Haiitu o00beM Tena, TMOJIYYEHHOrO TIPH BpAIIEHUH BOKPYr oOcH alcimce
KPUBOJIMHEHHON Tparenuu, OTpaHUYEHHOU JIMHUSIMU:
y=\/§, y=0, x=0, x=1.

5. CKOpOCTb JIBIDKEHHS TOUKH H3MEHseTcsl o 3akoHy V = 9t? —8t (m/c). Haiftn myTs S,
MPONJECHHBIA TOYKOW 32 YETBEPTYIO CEKYHAY.

3ananmue 16
Bapmuanr 1:
3. BbrunciauTe METO10M HEMOCPEICTBEHHOTO MHTETPUPOBAHUS CIIEAYIOIINE ONpeIeIeHHbIE
MHTETpaJIbl:
z
4 d 1
X 2
) [— 2) [3+2%)dz
| cos® X °

3

4. BpUHCIHTH CJICAYIOMUC UHTETPAJIbl METOIOM MOJCTAHOBKH:
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z 1
1 3 H 2
sin X
3) [G-2xfdx  4) [———dx 5 fex xdx
5 3—COSX 0
Bapuanr 2:
3. Brruucnuts METOJO0M HEIOCPCACTBCHHOI'O HMHTCTPHUPOBAHUS CICAYIOIINUE OIIPCACIICHHBIC
WHTErpalbl:
3 dx P
) [ 2) [5(y? +1dy
,sin © X %

4. BpIYHCIUTH CICAYIOMIUE UHTETpalbl METOAOM IOJCTAHOBKMH:

COSX dx 5) J2A3ex
0

O o | Ny

3) 'Sf(ZX ~1)° dx 4)

2+sin x
Bapuanr 3:
3. BpuuCIHTH METOZOM HEMOCPEICTBEHHOT'O HHTETPUPOBAHUS CICIYIOIINE OIPE/ICIICHHbIC
HHTErpalbl:

Z)TMx—x%w<

4., BBIYUCIUTH CJICAYIOUC NHTETpaIbl METOA0OM IMOJCTAHOBKH:

5 3 2
3) I(4—x)3dx 4) j dx 5) I\/3sin X +1cosxdx
4 0 0

cos® 3x
Bapuanr 4:
3. BBIUHCIHTE METOJIOM HETIOCPEICTBEHHOTO HHTEIPUPOBAHUS CIICIYIOIINE OTPE/ICIICHHBIC
MHTErPaJIbL:

1 -2[ dx
Y AJ1-x%2
4. BBILII/ICJ'H/ITB CHC)IYIOH_II/IC I/IHTeraJ'IBI METOAOM IMOACTAHOBKH:

2z

dx 5) J'\/l—cosx sin xdx
3
Eﬂ'

2) TZ(X3——x)dx

3) j@z—lfxdx 4)fSln T3

3aganme 17
Bapmuanr 1
Haiitn npubnnxeHHoe 3Ha4eHHe WHTEerpaa, BEIUUCICHHOE 10 (opMyIie MPsIMOYTOIbHUKOB U
Tpanem/m
b—

f(2x+3)dx rneh—— n=4,xi=a+ih,i=0,1,...,n-1, paBHo ... .

Bapmuanr 2
Haiitu npubinxeHHoe 3HaUeHHEe UHTErpasla, BEIYUCIEHHOE 10 (hopMyJie MPSIMOYTOJIbHUKOB U

Tpaneulxm
f (x— 6) dx, roe h —b— =5,xj=a+ih,i=0,1,...,n-1, paBHo ... .

Bapuanr 3
Haiitu npubinxeHHoe 3HaYeHNEe UHTErpalla, BHIYUCICHHOE MO (hopMyJie MPSMOYTOJbHUKOB U

Tpanem/m

f(x+4)dx rz[eh—b— n=5xj=a+ih,1=0,1,...,n-1, paBHo ... .
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Bapuant 4
Haiitu npubnmxeHHoe 3HaYeHNEe MHTETPasla, BEIYUCICHHOE 10 (hOpMyIIe MPSIMOYTOJIbHUKOB U

TpaHeHI/II/I
f26(3x —5)dx, tneh = ?, n=4,xi=a+ih, i=0,1,...,n-1, paBHo ... .

3amanmue 18
Bapuanr 1:
1.Hanucate nepBble IATh WICHOB PsiJia 110 33JaHHOMY OOLIEMY WIEHY:
1 2"
a o)a, =—

" an® 11’ '’
2.Haiitu ¢popmyy obiiero uiaeHa psijia:
1 11 1

a)2+4+8+16+...;0)=+=+=+—+...
7 8 9 10

. n+1
3.YcTaHOBUTH PACXOJIMMOCTh pPsijia Z

n=1

C IIOMOIIIbIO CIICACTBHUA U3 H606XOIII/IMOFO

IPU3HAKA.
4.Mcnonw3ys npusHak Jlanambepa, uccienoBaTb Ha CXOIUMOCTb PS:

[o%e) 2n ['e) 3[’]
a o) .
02 2 %n

n!’
5.Wcnionb3ys npusHak JIeHOHMIIA, UCCIIEI0BATh HA CXOJAUMOCTD PSII:

a)1—1+l—i+...;6)1—1+i—i+...
3 9 27 5 25 125

Bapuanr 2:
1.Hanucate nepBble MATh WICHOB PsiJia 110 331aHHOMY OOLIeMY WIEHY:

a)a, :Zn_:l; 0)a, S L
n (n+1)-2"

2.Haiitu ¢popmyny ob1ero uiaeHa psja:
11 1 1 . 1 1 1
A-+—+—+—+...; Ol+=+=+—+..
3 6 12 24 3 9 27

o0
3.YcTaHOBUTH pacxoAUMOCTh psijia Z C TIOMOIIIBIO CIIEACTBHS U3 HEOOXOAUMOIO

n=1
MpU3HaKa.
4. Ucnonb3ys npusHak Jlanambepa, uccnenoBaTh Ha CXOAUMOCTD PSI:
['e} 3n 0 n
a)y —— 0)y —.
21: n-2" ZL‘S
5.Ucnone3ys npusHak JleliOHuIa, Ucciaen0BaTh Ha CXOUMOCTD PSI:

a) 1—1+l—1+...; 0) 1—l+1—1+...
2 3 4 2 4 8
Bapmuanr 3:
1.Hanucats nepsble OATh YWIEHOB psijia 110 33JJaHHOMY OOILLEMY WIEHY:
a)a _2n+1, 6)a, = ni
R " on+l
< 2n 1 1 1 1
a - Ol+———+———+
);( ) 3n—1 ) 21 3 4 5

Bapuanr 4:



1.HamucaTh nepBbIe MSTh WICHOB Psijia 1O 33JaHHOMY OOIIEeMY YJIeHY:

1 n
a), =—————, vla, =——.
)2 (2n-1)-3"* )2, 2"(n* +1)
2.Haiitu ¢popmyiry obiiero uieHa psa:

a)1+g+§+ﬂ+....;
3 5 7

6)5+25+125+...

00
3.YcTaHOBHUTH PaCXoJUMOCTD psaa Z C IIOMOMIBIO CICACTBUA U3 HCO6XO,Z[I/IMOFO

n
n=1 (n + 1)
IIpU3HAKA.
4.Mcnonw3ys npusHak [Janambepa, ucciaenoBaTbh Ha CXOIUMOCTb PSA:
— N - n+1
a') —n? 6)2 n
n=1 7 n=1 2
5.Ucnonp3ys npusHak JleliOHuIa, nccie1oBaTh Ha CXOUMOCTD PSiAL:

- 1 2 3 4
a e 06) 1-ZS+Z——+
);() n’+2 ) 3 5 7
3amanmne 19
Bapmuanur 1:
1.Haiitu o6uee pemenue quddepeHuansHoro ypapaenus: '’ = x_12
Yy =sinx;
2.Pemts 3anauy Komm: y(g} —r y,(%j _9

3. VYckopenue Tenma, ABHMXKYIIErOCS MPSIMOJIMHEHHO, M3MEHIETCS 10 3aKOHY
a(t)=12t—1 (yckopenme - m/c%, Bpems - cex). Hauampnoe momoxenue tenma x(0)=0 u
HavanbHast ckopocth  V(0) =10m/c¢ . HaiiTu 3akoH ABM)XEHHMS Tena M MyTb, IPOUICHHBIN 3a 3
CEKYHJIBL;

4. Haiiti obmee nuddepennumansaoro ypasaenus: y' —2y' +5y =0,

" /

—10y" +16y =0;

5 .Pemuts 3amauy Kommu: Y , Y Y ’
y=4;y =26, npu x=0.
1 / :

-8y +20y =0;

6. Pemuts 3anauy Komm: Y ) 4 Y

y=2,y" =8 npu x=0.

Bapmuanr 2:
1. HaiiT o6mee perenue auddepeHiuansHoro ypapaenns: y' =x? +1
y" = =3cosx;
/
y(7) =57z,y'(x) =5.
3. M3 cemeiicTBa MHTETPATBHBIX KPUBBIX ypaBHEHHs )" =12x° BELIEIUTE Ty, KOTOpas B

touke (1;1) uMeeT kKacaTenbHYIO C YIIOBBIM KO3 PHUIIMEHTOM, paBHBIM 4;
4. Haittn o6ee pemenne nuddepennuansaoro ypasaenus: Yy’ —10y’ +9y =0.

2. Pemuts 3anauy Kormm: {

/! /
-4y -5y =0;
5. Pemuts 3amauy Komm: Y ) yor=n
y=3,y =-9,npux=0.
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I / )

-6y +25y=0

6. Pemuts 3anauy Kommu: Y ) Y V=5
y=2,y =10, npu x=0.

Bapuanr 3:
1. HaiiTu o6mee pemenue auddepeHnuansHoro ypapaenns: " =sin X +1.
"_ 1.
2. Pemmuts 3amauy Komm: 2‘/;

2
Y(1)=§;Y'(1)=2-
3. U3 cemeiicTBa MHTErpaIbHBIX KPHUBBIX ypaBHeHHs )" =6(l—x) BBIACIHTH TY,

T
KoTopasi B Touke (1; 5) nMeeT KacaTelbHYIO ¢ YIJIOM HakJIoHa K ocu OX, paBHBIM 1

4. Haittn o6iee pemenne auddepenuunansaoro ypasuenus: Yy —7y’ +12y=0.

"+4y' -32y =0,
5. Pewuts 3anauy Komu: Y ) Y Y=
y=8y =4, npux=0.

I / .
+8y" +25y =0;
6. Peutsh 3amauy Korm: Y , Y Y
y=5y =4, npu x=0.
Bapuanr 4:
1. Haiitu oOuiee pemenue audQepeHnanbHOro ypaBHEHUS:

Y =60x* —4x+2.

y'=x*+3
y({1)=-2,45; y'(1)=2,25.

3. VYckopenue Tenma, ABWXKYIIErocsS MPSIMOJIMHEHHO, M3MEHSETCS 10 3aKOHY
a(t)=6t—4  (yckopenue - M/ BpeMs - cex). HaliTu 3aKkoH JIBW)XEHUS Telna U TMYyTh,

2. Pemuts 3amauy Komw: {

HPOWJICHHBIN 32 SCEKYH/I; €ClIM uepe3 2 CeKyH/IbI TI0CIie Havaa ABMKeHust V=6m/c, S=5wu ;
4. Haittn o6mee pemenue quddepenuansaoro ypapaenns: ' —9y =0.
y" 43y =10y =0;

5. Pemnts 3amauy Komm: )
y=2,y =3, npu x=0.

3aganue 20
Bapuanr 1
1. CraTtuctuueckoe pacrpe/ieleHue BHIOOPKH MPEICTaBICHO Ta0IuLeH:
Xi 2 4 6 8 10
Ni 3 5 7 9 11
Onpenenure:

1) Moy BapuaIlMOHHOTO PS/A;
2) MeauaHy BapUAIlMOHHOTO Psfa.

2. 3anummuTe BapHAMOHHBIA PSI M CTAaTHCTUYECKOE PaCHpeleTICHHE JIEMEHTOB BBIOOPKH
10, 12, 10, 15, 14, 11, 15, 11, 12, 13, 15, 10, 12, 16, 15, 13, 16 — u3 yucna oToOOpaHHBIX
JTHEH 3a STHBapb MECSIl COTpYAHUKaMU GupMbl. OnpeaenuTe:

1) 00bEM BBIOOPKH;

2) pa3mMax BbIOOPKH.

3. Craructuueckoe pacnpeesieHie BHIOOPKH MPeCTaBICHO TaOIUIeH:

Xi 5 6 7
Ni 2 1 2
Haianre:
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1) BBIOOPOYHYIO CPEIHIONO;
2) BBIOOPOYHYIO AMCIIEPCHUIO;
3) BBIOOpOUYHOE CpeIHEe KBAJAPATHYHOE OTKIIOHCHHUE.

Bapuanr 2
1. CraTtuctuueckoe pacrpeeneHne BBIOOPKH MPEICTaBICHO TaOIHIIeH:
Xi 3 5 7 9 11
ni 2 4 6 8 10
Ornpenenure:

3) Moy BapHallMOHHOTO Psia;
4) wmemuaHy BapuUallHOHHOTO PsJa.

3. 3anmmuTe BapUAIMOHHBIA PAJ M CTAaTHCTHYECKOE pacIpeiesieHue 3JIEMEHTOB BBIOOPKH
11, 12, 18, 15, 14, 11, 15, 16, 15, 13, 15, 16, 12, 15, 17, 13, 18 — u3 uucna oToOpaHHbBIX
JIHEH 3a SHBaph MECSI] COTpyIHUKaMu GupMbl. Onpenenure:

1) 00bEM BBIOOPKH;

2) pa3Max BBIOOPKH.

3. CraTucTuyeckoe pacnpe/ieleHle BHIOOPKU NPEJCTABICHO TaOINIIEH

Xi 4 5 6
Ni 3 1 3
Haiinure:

1) BBIOOPOYHYIO CPEIHIOHO;
2) BBIOOPOYHYIO JAUCIIEPCHIO;
3) BBIOOPOUYHOE CpeHEE KBAPATHUHOE OTKIOHEHHE.
3amanme 21

Bapuanr 1:

1.BbrauciauTs:
) Ado

Pg
6) C3+CY
2.113 ypHBI, B KOTOpOI HaxoAsTcs 5 OenblX U 4 uepHbIX 11apa, BBIHUMAIOT 0MH map. Haiitu
BEPOSITHOCTH TOT'O, YTO LIAP YEPHBIM.
3.B sueiike conepxutcst 10 o1MHAKOBBIX JIeTanel, moMeueHHbIX HoMepamu 1,2,3,...,10.
Haynauy uzBneueno 6 geraneil. HaiiTu BEpOsSTHOCTH TOT0, UTO CPEIU U3BJIICUEHHBIX AeTallel
octaHetcs aetanb Nel.
Bapunanr 2:
1.BerancinuTh:
) 2oes

A6

6) C2 +C3
2.B notepee u3 10000 6uineros umerorcst 2000 BeIUrphInIHbIX. HaiiTi BEposITHOCTH TOMY, UTO
OWJIET BBIUTPBIIIHBIH.
3.B smuke conepxutcs 10 ogMHAKOBBIX JieTajneil, noMeueHHbIX HoMepamu 1,2,3,...,10. Haynauy
M3BJIEYEHO 6 netanieil. HaliTu BEpOSTHOCTB TOTO, YTO CPEIA U3BJICUEHHBIX JETaJed OCTaHETCS
netanb Nel u Ne2.
Bapuanr 3:
1.BeruncauTh 3HaUEHUS BBIPAKEHUI:

a) 5!+ 6!
52!
0) o
2.B simuke 12 6enbix 1 17 yepHbIX mapoB. M3BiekaroT Ha yaady oauH 1map. Haiitu BeposTHOCTh

TOT0, YTO BBIHYTHIN 1Iap OKaXETCsI OeNIbIM.
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3.B xopoOke 5 o1MHAKOBBIX JeTanei, 3-1 U3 HuX okpaieHnsl. Ha ynady u3Biexiu 2 neranu.
HaiiTi BeposITHOCTh TOT0, UTO CPEU U3BICUEHHBIX JACTaleH OKa)KeTCs OJIHA OKpallleHHas

JIeTab.
Bapuant 4:
1.BBI4MCIuTE:
a) Ci2

0) Cz + Cg

2.Ilyctb umeercs 80 meraneid, cpenu KoTopbix 60 ucnpaBHbIX, a 20 OpakoBaHHbIX. HaiiTn

BEPOSITHOCTH TOT'O, YTO B3sATast HAyraJl JeTajlb OKaXXETCsI HCIIPABHOM.
3.B xopobke 10 oguHakoBBIX aeTajnel, 4-u U3 HUX OKpamieHsl. Ha ynauy u3BiedeHsl 2 aeTaiy.

Haittu BEpoATHOCTB TOTO, UTO CPEIM U3BJICUEHHBIX JETAJCd OKAKETCS OJHA OKpalIECHHAs

JIeTalb.

3aganue 22

[IpumenuTe pa3Hble MpaBUIIa ICHCTBHM IEPBOM, BTOPOH U TPEThEH CTyINeHel Mpu padoTe ¢

KOMIIJICKCHBIMHA YUCJIaMH U PCIICHUHN ypaBHCHI/Iﬁ C OTPpHULATCIIbHBIM JUCKPUMHWHAHTOM (BBIHOJ'IHI/ITC

KaKJIbIi CBOU BapuaHT):

Hailigute cymmy u Haiinure Pemnre Pemnre Hailinure 3HaueHue
pa3HOCTI) KOMIIJICKCHBIX HpOI/I3BCILCHI/IC u ypaBHeHI/Ie ypaBHeHI/IG BI)Ipa)KeHI/I}I
quceil HaCTHOC YUCECII
1 |Z1=1,3-2,5iu Z,=-T+2i x°+25=0 x°-6x+10=0 | a)2i*+i”%; 6)8i*";
Z,=-0,5-2,3i Z,=4-3i B) 5i1°+5i%1-9i%3+j*
2 |2z,=-1324iu Z,=-1-3i x°+0,25=0 | x*-4x+5=0 a)6i“+5i°; 6)i°™:
Z,=0,5-2,3i Z,=6-3i B) 2i17+3i-5i%%+j*
3 |zi=14-2,1in Z,=-1+3i x°+16=0 X°+6x+10=0 | a)3i*+3i”; 6)15i°;
Z,=-0,5+2,3i Z,=6-3i B) 7i°+7i%%-0i%"+i*
4 |Z:=1,8-2,5iu Z,=3+4i x°+0,16=0 | x*-8x+20=0 | a)5i°+4i”*; 6)4i*"";
Z,=-0,9-2,7i Z,=5-3i B) 2it7+3i%%-7i%+i%*
5 |z=1,7-2,5in Z,=-3+4i X°+9=0 x>-2x+10=0 | a)i*+3i; 6)6i"";
Z,=-0,8-2,2i Z,=-5-3i B) 2i*+6i%°-9i*+5{*
6 |Z:=1,2-29in Z,=-3+4i x°+0,01=0 | x*-6x+15=0 | a)5i°+i*; 6)8i™"
Z,=-0,9-2,1i Z,=5-3i B) 7it+3i%"-8i* +i®
7 | Z1=15-23in Z,=-1-2i x°+0,04=0 | x*-7x+15=0 | a)i*+2i%; 6)i'";
Z,=-0,8-2,8i Z,=4-2i B) 3i®+4i""-8it!+2i’
8 |z1=14-2,7in Z,=-1+4i x°+36=0 x*-5x+12=0 | a)i*+i’%; 6)i"™";
Z,=-0,4-2,9i Z,=4-3i B) 2i°+3i%"-8i®!+i"’
9 |z:=1,1-22im Z,=-1+2i X“+49=0 X“+4x+11=0 | a)5i°+i%; 6)i™™";
Z,=-0,6-2,5i Z,=4+2i B) 2i°+5i%-4i*+3i"
10 | Z1=1,9-2.3in Z,=-1+2i x“+81=0 x°+3x+9=0 a)di*+i%; 6)i~;
Z,=-0,4-2,2i Z,=4-2i B) 9i°+3i%-7i*+i%’
11 | Z1=1,6-2,5in Z,=-1+2i x°+0,0025=0 | x°*+2x+20=0 | a)3i*+i*; 6)5i"";
Z,=-0,6-2,1i Z,=2+3i B) 5i°°+2i'-6i* +i*
12 | Z1=1,5-2.8in Z,=-1+2i x°+0,81=0 | x*-x+2,5=0 a)i“+7i%; 6)i>"
Z,=-0,7-2,2i Z,=2-3i B) 8it%+3i®-6i° +i®’
13 | Z21=1,8-2,5in Z,=-3+4i x“+0,49=0 | x*+x+1=0 a)7i"+i%; 6)3i™°;
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Z,=-0,7-2,9i Z,=4-3i B) 6i T +2i”-5i%>+i"
14 | Z:=1,8-2.8iu Z,=-3+4i x“+25=0 x°-2x+11=0 | a)i*+9i%; 6)11i™";
Z,=-0,5-2,5i Z,=4-3i B) 2i°+4i%-6i"+i°’
15 | Z1=1,6-2,7iu Z,=-1+4i x°+0,36=0 | x*+5x+13=0 | a)i*+4i%; 6)i";
Z,=-0,7-2,3i Z,=1+3i B) 2i7+5i2-6i%%+i%*
16 | Z1=1,9-2.9iu Z,=-7T+2i x“+100=0 | x*-8x+21=0 | a)5i°+i*; 6)i~";
Z,=-0,9-2,1i Z,=4-3i B) 4i2°+3i%-6i* +i>’
17 | Z:=1,4-2,7in Z,=-1+4i x“+4=0 X+9x+22=0 | a)2i*+i*; 6)i'";
Z,=-0,2-2,3i Z,=1-3i B) 2i°+3i®-6i*1+5i%
18 | Z1=1,3-2.3iu Z,=-1+4i x“+1=0 X>-7x+16=0 | a)3i*+2i%; 6)i"";
Z,=-0,3-2,7i Z,=3-3i B) 7i°+2it-6i*+i*
19 | Z1=1,2-2.6iu Z,=-1+4i x°+0,0016=0 | x*+10x+36=0 | a)i°+3i™; 6)2i"";
Z,=-0,3-2,4i Z,=2-3i B) 12i19+3i%-6i%1+i*
20 | 2:=1,3-2,9i u Z,=-1+4i x°+0,04=0 | x*-11x+35=0 | a)di*+i; 6)i™";
Z,=-0,6-2,5i Z,=5-3i B) 9i%°+3i?"-6i* +i%
3ananue 23
Bapuanr 1:
1. JlaH®BI KOMIUIEKCHBIE Ucha: Z; = 2 — 31, Zz, = i + 1, z3 = —1 — i. Beruucnure:
a)zy +2zy; 0)zy+23; B)Zy —Zy; T)Zp—Z3; M) Zy"Zp; €)Z3° Za.
Bemumcmure: a) (2-i)(2+i)-(3-2i)+7; 6) (1 +i)"
HaiiTi yacTHOE KOMILICKCHBIX YUCEIL: a) l_; 0) i.; B) =
i 1+i i+2
[IpencTaBuTh CiaeayrOIINE KOMILICKCHBIC YHC/Ia B TPUTOHOMETPUIECKOH (opme:
a)-3;  6)-i B) 1 +1i; r)—1+ iv3.
5. Haiiti koopanHathel Touku M, n3o0paxkaromieii KOMITIEKCHOE YHCIIO
— 5%—2 +i4 81—'3.
3i+1 2—1
6. Pemute YpaBHCHUA B KOMIUUICKCHBIX YUCJIAX:
a)x? —4x +8=0; 6)x2+ix+6=0.
Bapmuanr 2:
1. JlaH®BI KOMIUIEKCHBIE UUCHa: Z; = 2 + i, Z, = 3i + 1, z3 = —2 — i. Beiuucnure:
a)zy + 2y, 0)zy+2z3; B)Zy —Zy; T)Zp—Z3; M) Zy"Zy; €)Z3° Za.
Boranciure: a) (3+1)(3-i)-(6+2i)+7; 6)(i-1)"~
N 1, 1, | 3+
Haiit 9acTHOE KOMITJIEKCHBIX YHCEN: a) i 0) Pt B) P
HpeZ[CTaBI/ITB CJICAYIOIHNC KOMIIJICKCHBIC YH1CJIa B TpHFOHOMeTqueCKOﬁ (l)OpMCI
a)-4;,  0)i; B) 1-i; r)—V3 +i.
5. Haiiti koopauHatel Touku M, n3o0paxkaromieil KOMIIEKCHOE YHCIIO
2-3i .,  6i—4
T2ik1 2
6. Pemmre ypaBHEHHS B KOMIUIEKCHBIX YHCIIAX:
a)x?—8x+17 =0; 0) x2 + ix + 20 = 0.
3ananue 24

Bapmuanr 1



1.B ypHe nexat 7 Oenbix u 3 u€pHbIX mapoB. CirydaifHIM 00pa3oM BHIHUMAIOT JIBa II1apa.
HaiinuTe BeposiTHOCTh TOTO, YTO 00a mapa OKaXyTcs YEPHBIMH.

2.113 xononpl B 36 KapT Hayraj BHIHUMAIOT OJHY KapTy. Haiinure BepoATHOCTb TOTO, UTO 3Ta
KapTa 1ub0 Aama, 100 KapTa 4epBOBOM MacTH.

3.B naptuu u3 16 neraneit umerorcst 6 6paxoBaHHBIX. KakoBa BEpOSTHOCTH TOTO, YTO CPEIH
Hay/ady OTOOpaHHBIX 8 neTaneit okaxyrcs 3 OpakoBaHHBIC?

4.ToBap onpenenéHHON MapKu 3aBO3WIN B TOPTOBEIN HEHTP ¢ TpEX 06a3. BeposTHOCTH TOTO, YTO
JIAHHBIN TOBAap €CTh B HAJIMYUU Ha TIEPBOM, BTOPOU U TPEThell 6a3ax, paHbl COOTBETCTBEHHO: (,6;
0,7; 0,8. HaiiguTte BEpOSITHOCT TOTO, YTO HYXKHBIH TOBAp €CTh TOJIHKO HA OJTHOM 0ase.

Bapuanr 2

1.B ypHe nexar 6 6enbix u 4 uépHbIX mapoB. CirydailHbIM 00pa30oM BRIHUMAIOT J[Ba I1apa.
HaiinuTe BeposITHOCTB TOTO, UTO 00a 11apa OKaXKyTcsl Y4EPHBIMU.

2.3 xonoibl B 36 KapT Hayraj BBIHUMAIOT OJHY KapTy. Haliiute BeposiTHOCTh TOTrO, YTO 3Ta
KapTta 1100 gaMa, b0 KapTa YepBOBOW MacTH.

3.B maptum u3 18 ngeraneit umerotcs 8 OpakoBaHHBIX. KakoBa BEpOSTHOCTB TOTO, UTO CPEIU
HayZa4dy oToOpaHHbIX 9 neranei okaxyrcs 4 OpakoBaHHbBIE?

4. Topap onpenen€HHON MapKH 3aBO3WJIM B TOPTOBBIN IIEHTp ¢ TpEX 0a3. BeposTHOCTH TOTO, 4TO
JTaHHBIN TOBap €CTh B HAJIMYUU Ha MIEPBOM, BTOPOU U TpeTheil 0a3ax, paHbl COOTBETCTBEHHO: 0,6;
0,7; 0,8. HaiiguTte BepOSITHOCTH TOTO, UTO HYKHBIH TOBAap €CTh TOJILKO Ha JBYX 0azax.

6. IlpuMephI OLIEHOYHBIX CPEACTB /IJIs MPOBeAeHUSI MPOMEKYTOUYHOM aTTeCTAIMU
6.1 Bonpocs! s qudgepeHIIPOBAHHOIO 3a4eTa
IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB.

Marpuiel, 1€MCTBUS HAJ MaTPULIAMH.

Onpenenurenu 1-ro, 2-1o, 3-ro nopsaKoB. [IpaBuio TpeyroibHUKOB.
Onpenenurenu n-ro nopsiaka. Teopema Jlamnaca.

OOpatHas matpuiia. AITOPUTM HaXOXKACHUSI 0OpaTHOW MaTPHIIBI.

o~

Panr martpuubl. AJIrOpUTM BBIYMCIIEHUS paHra MaTPUILBI C TMOMOIUBIO AJIEMEHTapPHBIX

npeoOpa3oBaHuil.

6. Cucrema nuHeWHbIX ypaBHeHMH. Meton oOpatHoi MaTpuisl. Popmynsl Kpamepa.
Merton I'aycca.

7. BexTopsl U onepanuu HaJl HUMH.

8. Koopnauuater BekTopa. JlelicTBUS HAJl BEKTOPAMH, 33 IaHHBIMU B KOOpJIUHATHOH (opme.
JnuHa BekTopa.

9. JlexapToBa mpsIMOYTOJIbHAs cucTeMa KoopAuHaT. [lonsipHas cucrema KOOpJUHAT.

10. CkanspHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BEICHHS BEKTOPOB.

11. Obuiee ypaBHEeHHE TPSAMOM JTMHUN HA TUIOCKOCTH.

12. TTapameTpuueckue 1 KAHOHUYECKOE YPAaBHEHUS NMPSAMON Ha IIIOCKOCTH.

13. YpaBHeHHE TPSIMOIA, TPOXOAAIICH Yepe3 IBE 3aJaHHbIC TOUKH.

14. YpaBHeHue MpsAMOii TUHUH B OTPE3Kax.

15. YpaBHeHue NpsAMO TUHUH C YTIIOBBIM KO3()PHUIIEHTOM.

16. Yron mexmay aByMs mpsMbIMH. KpuTepun mapaiienbHOCTH M TEepIEHAUKYISIPHOCTH
JBYX IPSMBIX.

17. Kpussle Broporo nopsijaka. KaHoHnueckue ypaBHEHHs OKPY>KHOCTH, SJUTUIICA.
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18.
19.
20.
21.

22.

23.

24.
25.

26.

27.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

Kpussie BToporo nopsjaka. Kanonnueckoe ypaBHeHHE THepOOIIb.

Kpussie BToporo nopsaka. Kanonuueckoe ypaBHeHHe apadoibl.

[Ipenen ¢pynkuuu B Touke. OCHOBHBIE TEOPEMBI O MpeEJIeNIax.

[lpenen ¢yHKIMM MPH X, CTpEMsIIEMCS K OCCKOHEYHOCTH. 3aMeydaTelIbHbIC IMPEJIEeIbl.
Yucno e.

HenpepbIBHOCTh ()yHKLIMU B TOUKE U HA IPOMEXyTKe. Touka HEPepbIBHOCTH (DYHKIUH.
Touka paspeiBa ¢pynkiuu. CBolicTBa HenpepbIBHBIX (PyHKIui. [Ipupamienue aprymeHra.
[Tpupamenue pyHkuuu.

[IpowsBognas Qynknuu. Juddepenmuman dyakuun. ['eoMeTpuyecKkuii  CMBICI
IIPOU3BOJHON. MeXaHUYECKUN CMBICII IIPOU3BOIHOM.

Tabmuua npousBoaHbIX. [loHsTHE cnokHOM QyHKIMH. [Ipor3BOIHAS CTOKHON QYHKITUH.
Cxema wuccnenoBanusi ¢yHkiuuu. OOnacte onpenencHuss (QYHKIMH. MHOXECTBO
3HayeHudd pyHkun. YetHocTh M HedeTHOCTh GyHkuuu. Hymm ¢ynkuuu. Ilpomexyrku
3HAKONOCTOSHCTBA  (yHKUMU. Bospacranue u  yObiBaHMe (QYHKUUH, IPaBUIO
HAXOXXJEHHUS MPOMEXKYTKOB MOHOTOHHOCTHU. TOUKM 3KCTpeMyMa (QYHKLUH, PABUIIO
HaXO0XKJCHUS HKCTPEMYMOB (DYHKIUH.

[TpousBonHble BbICHIMX HOPSAKOB. Du3MyYecKHil CMBICI BTOPOM NPOU3BOAHOIA.
HccnenoBanue GyHKIMH C TIOMOIIBIO BTOPOH MMPONU3BOIHOM.

[TepBooOpaznas. Heomnpenenenusiii uHTerpain. OCHOBHBIE CBOMCTBA HEONPEAEIEHHOTO
MHTETpaa.

Tabnuia HeonpeaeIeHHBIX HHTETPAJIOB.

MeTo/bl HHTETPUPOBAHUS: METO/] HEMIOCPEICTBEHHOI'O UHTETPUPOBAHUS; METO]] 3aMEHBI
HEepeMEHHOH (MEeTOA MOJICTAHOBKH ); METOJI HHTEIPUPOBAHUS 10 YACTAM.

Onpenenennbiii uHterpan. IlonsTHe uHTErpanbHOM cymMmbl. [loctaToyHoe ycioBue
CYIIECTBOBaHMS ONPEIEICHHOr0 HHTErpaja (MHTErpupyeMOCTH (QyHKIMHN).

OcHOBHBIE ~ CBOMCTBAa  ONPENEICHHOIO  MHTErpana. [ eoMeTpu4ecKuil  CMBICHT
OTpeIeNIEHHOr0 UHTErpaa.

MeTob! BEIYUCIICHHS ONpeeieHHbIX nHTerpaioB. ®opmyna HeroTona-JleliOnuna.
['eomeTprueckue u pU3nUecKre NPUIIOKEHHS ONIPEIEICHHOTO HHTErpaa.

@DYHKIMH HECKOJIBKUX NTEPEMEHHBIX. YaCcTHBIE TPOU3BOJIHBIE.

[Tonsatne  muddepenumanbHoro  ypaBHeHus. OOmee W 4yacTHOE — pelLIeHHE
muddepeHManbHOro ypaBHeHus. nterpanbHble kpuBble. 3agaya Komm.

3anauu, npuBosIKe K AU depeHIaTbHbIM YPaBHEHUSM.

Mertonpb! pemenust quddepeHaaIbHbIX YpaBHEHUH.

Anrebpanyeckas popma KOMIUIEKCHOTO yucia. JIeHCTBUS HaJl KOMIUIEKCHBIMU YHCIIaMU
B anredpandeckoil popme. ['eomeTpruyeckas HHTEpIpeTalrs KOMIUIEKCHOTO YHCIIA.
Tpuronomerpuueckass (opmMa KOMILJIEKCHOTO uwucia. J[eHCTBUS HaJ KOMIUIEKCHBIMHU
YUCJIaMHU B TPUTOHOMETPHYECKOU opme.

6.2 IlpuMepbl NPaKTHYECKHUX 3aJaHUI

7.
8.

5X
. 7
Beraucnuts nipegen lim (1+—) .
X—>o0 3x

Beraucnuts npeaesnsl:
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10.

11.
12.

13.
14.

15.
16.

17.
18.

Bt —x3+ x +2X X% -4
a)llm— 0) lim ;B) lim ———.
X—>00 2X + X X—>00 _4 xeoox +2X
. 5x
Bbrauciauts mpeen lim > :
x—0 3)(
X2 + X
Boraucauts npenpen lim ———
x—0 X — 2)(
. X?-10x+16
Beraucnuts npegen lim —————
x—8 X—8

BoerurcnuTh 3Ha4eHHE TPOU3BOTHON CIEIYIOMNUX (QYHKIHI B TOUKE Xy = 4:
a) f(X)=8x*—-Inx;6) f(x)=x>+5x.

. 7
Haiitu npousBoanyto GyHkmu Yy = (X4 —5x% + X) .

. 11x-8
Haiitu npousBoaHyt0 QyHKIMU Y = il

2x°-8

Haiitu npon3Boanyto GyHKIMU Y =€
Haiitu npousBoauyo Gpyukiun Y = In (8X4 —3x% + 2).
4-x°+x*-2x

Haiitu HeonpeeneHHbId HHTETrpa I dx
X

Haiitu HCOHpCﬂeHCHHLIﬁ HHTCIrpal METOAOM 3aMCHBI HCpCMeHHOﬁ .

a)sz-ex3dx 6)J.(6x+11)4dx B) [ cos(6x—1)dx ) [sin® x-cosxdx.

19.

20.

21.

22.

23.
24.
25.

26.

Breraucnutb OHpeHCHCHHLIﬁ HHTErpal.

2 3 4
I_Zx erx dx.

3 1
a) I(Sx +1)dx 6)I(x -5)xdx )
0 0 0

CKOpOCTh JBMKEHHs TOUKH M3MEHSETCS Mo 3aKoHy V =5t” +4t +2 (m/c). Haiiti myTs S,
MIPOMICHHBIN TOUKOM 3a 4 C OT Havaja JIBH>KCHHUS.
Bbrancnuts 00beM Tesa, MOJYy4eHHOTO OT BpallieHus (GUTyphl, OTPAaHUYEHHOW JTHHHUSIMH

y=x% y=0, x=1, x=3, Bokpyr ocu OX.
BbraucnuTs minomaas GUrypsl, orpaHU4eHHON TUHUSAMHU Y = X2, y=0, x=1, x=2.
Pemits ypaBHEHuUE: x?>—0,64 =0.

Pemmuth ypaBHenue: x2 — 6x + 25 = 0.

Pemmute cucremy ypaBHeHwii: a) merogom [aycca, 0) mo ¢opmynam Kpamepa, B)
2x—y—z =4,
METOJIOM 00paTHOW MaTpPUIIbI {3x +4y—2z=11,
3x =2y +4z=11.
Haiitu: 2A + B — 3 npu

0 -3 0 -3 0 1
A—<—4 1 —8>,B—< 1 6 2).
3 2 =5 2 30
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