MHNHOBPHAYKHN POCCHUA
BJIAJJMUBOCTOKCKHWI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

PABOYAA ITPOTPAMMA
YYEBHOU JUCHHUITJINHDBI

EH.01 MartemaTuka

IMporpaMmsbl IMOATOTOBKH CIICHIUAJIMCTOB CPCIAHECTO 3BCHA

54.02.01 Iu3aiin (1o oTpacssim)

®opma 00ydeHus1 OuHas

BnaguBoctok 2026



Pabouas nporpamma yuebnoi nucuurumael EH.01 «MaremaTnkay pazpaboTraHa Ha OCHOBE
@®enepallbHOTO TOCYJApPCTBEHHOTO OOpa30BaTENbHOTO CTAaHAApTa IO CHEHUAIBHOCTH CPEIHETro
npoeCCHOHATBLHOTO 00pa30BaHMUs MPOrpaMMbl TOATOTOBKM CIIEHUAIUCTOB CpPEAHEr0 3BEHA
54.02.01 HuzaitH (1Mo oTpacisiM), YTBEP)KISHHON IprKa3oM MHHHCTEpCTBA 00pa30BaHUs U HAYKH
P® ot 05.05.2016 Ne 308.

Pa3zpaborana:

Cepruenko H.H., npenogaBarens BbICIIEH KaTeropuu

Paccmotpeno Ha 3acenannu LIMK maremaTnky u MHGOpPMATUKA
ITporokon Ne 9 ot « 16 » mas 2026r.

IIpencenarens [IMK @ H.H. Cepruenxko



COJIEP)KAHUE

1  OBIIASI XAPAKTEPUCTHUKA PABOYEN TPOT PAMMBI
YYEBHOM JUCHUILIMHBI

2 CTPYKTYPA Y COIAEP)KAHUE YUYEBHOM TUCIIUILINHBI
3 YCJOBUSA PEAJIN3ALIMYA YYEBHOM JUCIUILIUHBI

4 KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOM JUCLUAILIUHBI



1 OBIIAS XAPAKTEPUCTHUKA TPOT'PAMMBI YYEFHOU JUCITATLIAHBI

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

Vyebunasa nqucumiumbaa EH.01 «Marematukay ABIISIETCS YaCThIO MAaTEMATHYECKOTO U OOIIEr0
€CTECTBEHHOHAyYHOI0 IIMKJIa OCHOBHOW oOpa3oBaTenbHOMl mnporpammsl  (manee OOII) B
cootBercTBUHU ¢ ®I'OC CIIO no crienmansHocTu 54.02.01 [uzaitn (o otpacisam).

1.2 Ilesib ¥ IUIAHUPYEMbIe Pe3yJbTAThI 0CBOEHUS TUCUUILINHBI

B pamkax nporpammbl yuyeOHOW IJUCHMIUIUHBI OOYYaIOIIMMHUCS OCBAaWBAIOTCA YMEHHS U
3HAHUS

Kon YMmenust 3nanus
IIK, OK
OK 02 IIpuMeHATH COBpEMEHHBIN OCHOBBI MaTEMATUYECKOTO
K 1.1 MaTeMaTUYECKH HHCTPYMEHTApPHUH I | aHAIM3a, TMHEHHOUW anreOphl U
IIK 1.3 pelIeHNs IPAaKTUYECKUX 3a/a4; AHAJIMTUYECKON r€OMETPHH.
K 2.2 MIPUMEHATh METOJUKY IIOCTPOEHUS U

aHaJIM3a MAaTEMaTUYECKUX MOJEIICH I
OLICHKH COCTOSIHUS SIBJICHUM U
MPOLECCOB B YACTH MAaTEMaTUYECKOTO
aHajau3a, JUHEHHOU areOpHhI.

2 CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCHUIJIAHBI

2.1 O0bem yueOHOM AUCHMILVINHBI U BUAbI Y4eOHOI padoThl

Bup yuyeoHo# padoTbl O0BneM yacoB
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM 1M CIHIIJIMHbI 66
B TOM YHUCIJIE:
-TEOPETUYECKOE 00YICHHE 16
-IIPAKTUYECKUE 3aHATUS 34
-1a00paTOPHBIE 3aHATHUS He npeodyCMOmpeHo
-KypcoBasi paboTa (IpOeKT) He npeodycMOmpeHo
-caMoCTOsITeIbHAs paboTa 14
-KOHCYJIbTAIlU!
-IPOMEXYTOYHAs aTTecTanus B opme 1udhepeHIMpoBaHHOTO 3a4ETa




2.2 TemaTn4yeckni IJIAH U coJepKaHNe Y4eOHOW TUCHUNIIMHBI

HaunmeHoBaHue Copepxxanue y4eOHOro marepmaJa, JadopaTtopHble padoTbl U npakrudyeckue | O0beM yacos Koas! OK,
pa3/iesioB M TeM 3aHATHS, CAMOCTOSITEIbHAN PadoTa 00y4yalIUXCcsi, KypcoBasi padora (IIPoeKT) Koap1 11K
1 2 3 4
Pa3nen 1 Jluneiinas ajaredpa 26
Tema 1.1.MaTpuupi u Conep:kanue yueGHOr0 MaTepuaia OK 02
onpeae/uTeIn Ilonstne marpunpl. Bunael marpun. BeinosHeHue onepanuil Haj MaTpULAMU. 2 K 1.1
Onpenenurenu matpuil. CBoiicTBa ompenenuteneid. MHHOpPBI, anreOpanyeckue K 1.3
nononHeHus. Teopema Jlamaca. [IK 2.2
IIpakTH4yeckue 3aHATHS
Ne ]: BpinmonHeHue omnepauuii Hajx MaTpullaMu. BeluucieHue omnpenenuTeneld 1o 4
teopeMe Jlamnaca.
MNe 2: OOparnast Matpunia. Panr marpuiisl. Beiuncnenne oOpaTHON MaTpUILbI.
CamocrosiTesibHasi padoTa 00y4arommxcs. 2
Pabota c yueOHoIt u cripaBO4YHOM TuTepaTypoil. PaboTta ¢ KOHCIIeKTaMu JIEKITUH.
Conep:xanue yueOHOTro MaTepHaJia OK 02
TeMaul.Z Cucremel . OcHoBHblE MOHATUSA U onpeneneHus. OJHOPOIHBIE W HEOJHOPOJHBIE CUCTEMBI 2 K 1.1
JHHENHBIX yPABHEHHH JIMHEHHBIX ypaBHeHHH. COBMECTHBIE M HECOBMECTHBIE CHCTEMBI YPABHEHHIA. K 1.3
Pemenne cucrem nMHeHHBIX ypaBHeHMH 1o ¢opmyinam Kpamepa, meronom
oOpaTHO# MaTpuIlbl, MeTo1oM ["aycca.
IIpakTHYecKkue 3aHATHS
MNe 3: PerieHue cUCTEM JIMHEHHBIX ypaBHEHUN METO/I0M 0OpaTHOM MaTpHUIIbL. 6
Ne 4: Pemenue cucteM JIMHEHHBIX ypaBHEHH 1o popmynam Kpamepa.
MNe 5: Pemenue cucteM JIMHENHBIX ypaBHEHHUI MeToaoM ['aycca.
CamocrosiTeibHAas padoTa 00y4alOIIMXCs.
Pabora ¢ koHCcTIekTamMu JieKIuil. BoInoaHeHne MHAUBHTyaIbHOTO 33/1aHUS 110 2
pEeIIEeHUIO 3a/1a4
Tema 1.3 BekTopbl u Conep:xanue yueOHOTro MaTepuaJia OK 02
ACHCTBHUSA ¢ HUMH Omnpenenenne Bekropa. Onepannun HajJ BEKTOpaMH, UX CBOWCTBA 2 K 1.1
Brlunciienre CKajasipHOro, CMEIIAHHOTO, BEKTOPHOTO MPOU3BEICHUS BEKTOPOB [IK 1.3

HpI/I.HO)KeHI/ISI CKaJIIpHOT0, CMCIIAHHOI'O, BEKTOPHOT'O MPOU3BCACHUS BEKTOPOB




IIpakTnyeckue 3ansaTus

Ne 6 BpinmonHeHune JEHCTBUII C BEKTOpaMHM, MOJYJb BEKTOpa, YIroi MEXIY
BEKTOPAMH.
Ne7 CocraBienue ypaBHEHUH JIMHUN BTOPOTo nopsiika. Pemenue 3agau

CamocrositesibHasi padora.

Pabora ¢ yueOHoiIi U cipaBOYHOM TUTEpaTypoOil, paboTa ¢ KOHCIIEKTOM JIEKIUH,
pelleHne yIpaKHeHUH 1o o0pasily, MOJAroToBKa pedepaToB U COOOIEHHIH.

Pa3zpen 2. MareMaTH4YeCKHIi aHAJIN3

10

Tema 2.1.
®yuxuus. [penen
pyuxkumnn.
HenpepbiBHOCTH
pyuxkumnn.

Coaep:xanue yueOHOT0 MaTepHaJia

AprymenT u ¢pynkuusa. O6macTs onpeneneHus U 00JacTh 3HaUCHUN QYHKIIHH.
Crioco0Ow1 3a1anust, GQyHKIUH: TAOTHYHBINA, TpadUIeCKUi, aHATUTHIECKUH,
cioBecHbI. CBolcTBa (YHKIIMHU: YETHOCTh, HEYETHOCTb, IEPHUOJUIHOCTD,
MOHOTOHHOCTh, OTPaHUYCHHOCTh. OCHOBHBIC dJIEMEHTapHbIC (PYHKIIHH, UX
cBoiicTBa u rpaduku. YncaoBas MocieaoBaTebHOCTh U ee npefen. OCHOBHbIE
TeopeMbI 0 npezenax. CBOWCTBA MPeIeoB. 3aMeUaTelIbHbIC PCIBI.

IIpakTH4eckue 3aHATHA

Ne §: Boruncnenue npezaena GyHKIMN B TOUKE U Ha OECKOHEYHOCTHU

Ne 9:. TlepBblit ¥ BTOpOI 3aMedaTeNbHbIe pe/iesbl. BeruucaeHus.

MNe 10: HempepsiBHOCTH ()YHKIIMM B TOYKE M Ha MpPOMEXyTKe. TOYKHM pa3pbiBa
IIEPBOT0 ¥ BTOPOI0 poJa.

CamocTosiTe/ibHasi padoTa.

Pabota ¢ yueOHOM U cIIpaBOYHOM JUTEpaTypOil, paboTa ¢ KOHCIIEKTOM JIEKIIHH,
penIeHne yrpaxHeHUuH 1o 00pasity, MOAroTOBKa pedepaToB U COOOIICHHII.

OK 02
K 1.3
K 2.2

Pasznea 3. InddepennuanbHoe ucunciieHue

14

Tema 3.1.
IIpousBoaHas GpyHKIMH.

Coaep:xanue yueOHOro MaTepHaJia

Omnpenenenue Npou3BoIHOM, cBoiicTBa. [IpaBuiia u popmyisl
g depentponanus. CiioxkHast GyHKIUS U €€ TPOU3BOTHASL.

IIpakTnyeckue 3aHsATHS

Ne 11: ®usndeckuit 1 reOMeTpUUECKUi cMbICI pou3BogHOM. [IpaBuina u popmyssl
nudepeHIpoBaHms.

CamocTtosiTeibHas padoTa 00y4aOIIMXCS.

Pabora ¢ yueOHOIi 1 cipaBOYHOH JIUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JICKIIUH,

OK 02
MK 1.1
K 1.3




pelieHue yrnpaxkHeHui no o0pasily, moAroToBka peeparoB U COOOIICHHIA.

Tema 3.2.
[Mpuioxenune
NPOU3BOJAHOM K
peleHuIo 3a/1a4.

Coaep:xanue yueOHOTo MaTepHuaJia

HccnenoBanue (yHKIMU C TOMOLIbIO IPOU3BOAHOM: HHTEPBaIbl MOHOTOHHOCTH,
TOYKH KCTPEMYMA U IKCTPEMYMBI (DYHKIIHA. ACUMIITOTHL.

IIpakTnyeckue 3ansaTus

Ne 12: UccnenoBanue GyHKIMI C MPUMEHEHHEM TIEPBOM U BTOPOM MPOU3BOIHBIX.
Ne]3: Tlpumenenne nuddepennmana K npuOImKEHHBIM BRIYHCICHHSIM.

CamocrosiTesibHasi padoTa 00y4alOUIUXCs.

Pabora ¢ yueOHOI 1 cripaBOYHOM JTUTEPATypOil, paboTa ¢ KOHCIIEKTOM JIEKLIUH,
pelIeHue ynpaXHeH!H o oOpasiyy, MoAroToBKa pedeparoB U COOOLICHUI.

OK 02
K 1.1,
IIK 2.2

Paznen 4 UnTerpasbHoe ucuncjienne

16

Tema 4.1.
HeonpenesieHHbIi
HHTErpaJl.

Coaep:xxanue yue0HOro MaTepHuaJia

Heormpenenenusiii MHTErpalt; MOHATHE TEPBOOOPA3HON TaHHON (YHKIINY;
OIpeZCIIEHNE HEOIIPEIEICHHOIO HHTETPaJla; CBOMCTBA HEOIPEAEIEHHOTO
uHTerpaia. Ta0nuia HHTErpaJoB OCHOBHBIX JIEMEHTapHbBIX (PyHKINN

IIpakTHYeckHe 3aHATHA

Ne 14: BpluucieHue  HEONPENCICHHBIX  HMHTETPAJIOB:  HEMOCPEICTBEHHOE
MHTETPUPOBAHUE, METOJI 3AMEHBI [IEPEMEHHOM.

Ne [5: Tlpunoxxenue HeonpeenEHHOro HHTerpana. MinrerpupoBaHue 1o 4actsim B
HEOoNpeAeIEHHOM HHTETpaJIe.

CamocTosiTe/ibHasi padoTa 00y4aloUuXCs.

Pabota ¢ yueOHOM U crIpaBOYHOM JUTEPaTypOil, paboTa ¢ KOHCTIEKTOM JIEKIIHH,
perIeHne yrpaxHeHUuH 1o 00pasiry, MOAr0TOBKA pedepaToB U COOOIICHUA.

OK 02
K 1.1
K 1.3

Tema 4.2.
OnpenesieHHbIH
HHTErpa.

Coaep:xanue yueOHOro MaTepHaJia

OnpeneneHHbli HTHTErpall KaK IMIIOMA b KPUBOJIUHEWHON Tpaneuu. [lonarue
onpenieIeHHOro uHTerpana. CBoicTBa onpeneeHHOro nurerpaina. @opmyna
Hgerorona-Jleiioauma

IIpakTHYeckHe 3aHATHA

Ne [6: BeruncieHue onpeesieHHbIX HHTErpajioB C MPUMEHEHUEM TaOJIUIIbI.
Ne ['7: TIpubnnxE€HHOE BBIUMCIIEHUE ONPEAETIEHHOTO HHTETpajla METOJ0M
IPSIMOYTOJIBHUKOB M TPAIIECLHN.

CamocrosiTe1bHas padoTa 00y4alOIIMXCs.

OK 02
K 1.1
K 1.3
K 2.2




PaboTa ¢ yueOHOM U CIIpaBOYHOMN JTUTEPATYPOH, paboTa ¢ KOHCIIEKTOM JICKIIHH, 2
pelieHre yrpaxkHeHrui o o0pasity, MoAroToBKa peepaToB M COOOIICHHMIA.

IIpome:kyTounas arrecrauus B gopme auddepeHIUPOBAHHOIO 3a4éTa

Bcero: 66




3.YCJOBUS PEAJIN3ALIMY YUYEBHOM JUCIIUILINHBI

3.1. TpeGoBanusi K MUHUMAJIHLHOMY MAaTEPUATBLHO-TEXHHYECKOMY 00ecredeHn 0
Peanuzanus nporpammbl yueOHOU AUCHMILTUHBI TpeOyeT HaMU4Yusl yyeOHOro KabuHeTa
«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 TPOCKTOP;

-KaJIbKYJISATOP.

3.2. UndopmannonHoe odecriedeHne peaau3anum NporpamMmmbl
Jns peanmuzany IpoOrpaMMbl  y4eOHOM JucHMIUIMHBL Oubnmoreunslid ¢ouny BBIY
YKOMIUIEKTOBAH II€YaTHBIMU U JIEKTPOHHBIMU U3JaHUSIMHU.
OOyuaronyecs W3 YWClIa HMHBAIMAOB M JIMI C OrPAHWYEHHBIMH BO3MOXKHOCTSIMHU
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. bammakos. - M. : Akagemus, 2020. - 256 c. : mi. -
(HauanpHaoe u cpennee nmpodeccnoHaibHOE 00pa3oBaHue).

2. T'puropswes, C. I'. Maremartuka : yueOHHK AJIsi CTYJEHTOB 00pa30BaTeNbHbBIX YUPEKICHHIMI
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. Janmasu, A. A. MatemaTuka : y4eOHUK JUUISl 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. U. Camoiinenko. — 5-e 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 (nara obpamenus: 17.09.2020).

DJIEeKTPOHHBIE pecypchl
1. bapaymkun, B. B. MaremaTtuka. DneMeHThl BbICHIEH MaTeMaTHKU [DJIEKTPOHHBIHN

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. DJIeMEHTHI BBICIICH MaTeMaTHKU: YIeOHUK
[DnexTponnsiit pecypc]: B 2 1. T. 2 / B. B. bapaymkun, A. A. IIpokodpres. — M.: KYPC: HUIL]
NHOPA-M, 2021. — 368 c. - Pexxum poctyma: https://znanium.com/catalog/product/1178146.

3. Beicimias MaTemaruka : y4eOHMK M TPAaKTUKYM IS CPEAHEro NnpodeccHOHaIbHOTO
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 : snektpoHHbIi // OOpazoBaTenbHas
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https://znanium.com/catalog/product/1079342

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

4. AntoHos, B. M. DnemeHnTapHas 1 BbIcIIasi MaTeMaTHKa : yueOHoe 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. Ilunayes, B. C. Havana Bpiciieli MareMatuku : ydeOHoe mocobue s cro / 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. T'mcun, B. b. Maremaruka. [Ipaktukym : ydeOHOE MOCOOHME ISl CpPETHETO
npodeccuonanbHoro oopasosanus / B. b. I'mcun, H. III. Kpemep. — Mocksa : M3gaTenbcTBoO
Opaiit, 2020. — 202 c. — Tekcr : anekrponusii / OBC Opaiit [caiit]. — URL:
https://urait.ru/bcode/449059 (nara obpamenus: 17.09.2020).

2. HopodeeBa, A. B. Maremaruka : y4eOHHWK IJIsi CpeAHEro Mpo(ecCHOHAIBHOTO
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 FOpaiir [caiit]. — URL: https://urait.ru/bcode/449047 (nata
obpamenus: 17.09.2020).

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

4KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHHUA YYEBHOU
JUCIHHUIIVINHBI

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 | TecToBble 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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https://e.lanbook.com/book/208562
https://e.lanbook.com/book/183785
https://e.lanbook.com/book/148280

YMmerTh:
MPUMEHSATD
MaTeMaTUYECKUUI

WHCTPYMEHTAPUN Ul PEIICHUS

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

MaTEMaTUUYECKUX MOJIENIEN IS
OLICHKY COCTOSIHUS SIBJICHUN U

IPOIIECCOB B YaCTH
MaTeMaTH4eCKOro aHaIn3a,
JUHEWHOU anreOpshl.

COBPEMEHHBIN

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

pe3yJIbTaThl BBIIOJIHEHUS
MPAKTUYECKUX 3aJaHUI
COOTBETCTBYIOT 3TAaJJIOHHBIM C

HE3HAYNUTCIbHBIMU
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.02. Opranu3oBsIBaTh ohopmIIsITH pEe3yabTaThl | IOPSAOK WX  MPUMEHEHUS
CO6CTBCHHYIO IIOUCKa, IIPUMCHATL CPCACTBA MPOTPaMMHOE ooecrieyegue
NesTeTbHOCTh, BRIOUPATh MH(OPMAITMOHHBIX NPO(ECCHOHATLHOM JIEATENHHOCTH B

TUIIOBBIE METOIBI U
CII0COOBI BBIITOJTHEHUS

TEXHOJIOTHI 1 PCIICHUA

i TOM
npogeCCHOHATLHBIX 33/1a4;

quciae C

U(POBBIX CPEJICTB;

HCIIOJIb30BAHUEM

npodecCHOHANBHBIX 3aJ1a4, | pelaTh npocTeiiime
OLIEHUBATh UX KOMOWHATOPHBIE 3a/1a4H; ONpeacICHUA  HCIPECPBIBHOM
3} (HEeKTHBHOCTH U BBBJIATE U O((PEKTUBHO | AUCKPETHOIM CITy4aifHOM
Ka4yecTRBo. HCKaTh MH(QOPMAIINIO, | BEINYHHBL; OTIpe/IeIICHHE
HEOOXOMMMYIO JUIS PCIICHUS | MaTeMaTHYeCKOro OXUJAHMS,
3a7a4um W/WITH TIPOOIIeMbI McTepCHH JHCKPETHOG
CIy4allHOM BEJIWYHUHBI; CpEIHEE
KBaJIPAaTHYHOE OTKJIOHCHHE
CIIy4ailHON BEJIMYWHBI;
I[IK 1.1. Pa3pabarbiBaTh | BBIUUCIATH  HPOU3BOJHBIC | OCHOBHBIC TIOHSTHS ¥  METOIBI
TEXHHUYCCKOC 3aJaHUC | DJIEMECHTAPHBIX q)YHKHPIfI, JIH(b(l)epeHIII/IaHBHOFO HUCUUCIICHUA:
COTJIaCHO TpeOOBaHUSAM | UCTIONB3YS CIPABOYHBIC | onnenenerme NPOM3BOIHO,
3aKa3yrKa. MaTEePHAIIBI, HAXOUTh .
TaOJIUIly IPOU3BOIHOM,
MIPOU3BOJIHYIO KOMITO3UIIUU
HECKOIBKIX bymKmii, | SHAICHHE MaTeMaTHKU
BBUUCIATD  IIPOM3BOHBIC, npodeccHoHANBEHON e TEIbHOCTH;
IPUMEHSIS npasuIaM | OHATHS MHOKECTBA, OTHOIICHUS;
nudhepeHIpPOBaHUS; oTiepanuy HajJ MHOXXECTBAMHU U UX
peimaThb HPAaKTUICCKUE | cpoiicTBa; IpaBuiIa
3a/1a4un 1o TEOPUH | 1 bhepeHTpoBaHHS,
MHOKECTB; pemiarhb
oInpezeeHue muddepeniuana,
MpaKTUYEeCKHe  3a7aud ¢

MTOMOIUIBIO TEOPUH TpadoB;

HCIIOJIb30BAHUC €TI0 IIPU PCIICHHUU
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IIPUMCHSTH

MPUKJIaJAHBIX 3a/1a4;

muddepeHmaIbHOe
HUCUUCIICHUE TIPpU PEIICHUU
MIPUKJIATHBIX 3a71a4
poECCUOHAIBHOTO ITUKJIA
1K 1.3. OcymiecTBasTh BBIUUCIIATh TMPUOJMIKEHHBIE | OCHOBHBIC MOHATHUS
mponecc HHSaﬁHepCKOFO 3HAYCHUA (bYHKHI/Iﬁ C KOM6I/IHaTOpI/IKI/I: (baKTOpI/IaJ'I,
IPOCKTHPOBAHUS C MTOMOIIBIO ﬂH(bd)epeHuggna; pasMellenye, coueTanme,
MIPUMEHEHUEM BBIUUCIIAITh  NIPUOJIMHKEHHOE
. MePECTaHOBKA;0CHOBHbBIC TOHSATHS:
CIIELUATTU3UPOBAHHBIX 3HAYEHHE OIPEICNIEHHOTO 5
KOMITBIOTEPHBIX WHTErpaTa pAZHBIME cOoObITHE, YacTOTa U BEPOSTHOCTH
POrpaMM. Croco6aMu; MOSIBJICHUSA  COOBITHS,  IIOJIHAS
BEPOSITHOCTh, TEOPEMA CIIOKCHUS U
YMHOXXEHUSA BEpPOSATHOCTEM,
crocoObl  3a/aHus  CiIy4aiHOU
BCJINYMHEI,
IIK 2.2. Bremomnaare | Beraucaars OCHOBHBIE IIOHATHS W METOJbI
TEXHUYECKUE YECPTEKU. HEOIpeIeJICHHbIC H | YHTErpabHOr0 HCUMCIICHHS:
ONPENCICHHBIC HHTCIPAIBL C | orpenenienus, cBOWCTBA M METOBI
IOMOIIIBIO CIIPABOYHOIO
perieHus OTIpeIeTICHHBIX U
Marepuana; BBIYUCISITH B
TpoCTeHmIX crTyuanx HEONPEeIeTICHHBIX UHTETPAJIOB;

IUIOIIAZN TUIOCKUX  (UTyp,
JUTUHY JTyTH KPUBOH M 00BEM
Tela C  HUCIOJIb30BaHUEM
OIPEETICHHOTO HHTETpaa
pemaTh mpocTeimme 3agadu
aHAJIMTUYECKON TeOMETPHUH;

yYpaBHEHHsI TMPSIMOW, OKPYXKHOCTH,
AJUIHTICA, TIapabOoJIbl, TUIIEPOOITHI;

OneHka 3HaHWM, YMEHUI 1 HABBIKOB IO PE3yJIbTaTaM TEKYILLIETr0 U UTOrOBOTO KOHTPOJIS IPOBOAUTCS B
COOTBETCTBUU C YHUBEPCATHLHOM MIKAJIOW OLIEHUBAHUS

[IporueHT pe3yIbTaTuBHOCTH
(TTpaBUJIBHBIX OTBETOB)

KauecTBeHHas OlleHKa MHAWBUTYaTbHBIX
00pa3oBaTENIbHBIX JOCTHKECHUI

Oa (oTMeTKa)

BepOaIbHBIN aHAJIOT

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

Menee 60% 2 HE yJIOBJIETBOPUTENHLHO

JlJiss OLIEHKHW OCTHIKEHUS 3aIlUIaHUPOBAHHBIX PE3YIbTaTOB OOyUYEHHUS MO JUCIUILTAHE
pa3paboTaHbl KOHTPOJIBHO-OIEHOYHBIE CPEACTBA [IJISI TMPOBEACHHUS TEKYIIEro KOHTPOJIS H
MIPOMEKYTOUHOM aTTeCTaIlK, KOTOPbIE MPHUIIAraroTcs K paboueil mporpaMMe JUCIUILTHHBL.
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MHNHOBPHAYKHN POCCUN
BJIAJJUBOCTOKCKHWI I'OCYJIAPCTBEHHbBIN YHUBEPCUTET

KOMIUIEKT
KOHTPOJIbHO-OLIEHOYHbLIX CPEJACTB

EH.01 MATEMATHUKA

IIporpaMmsal IIOATOTOBKH CIICHHUAIMCTOB CPCAHCTO 3BCHA

54.02.01 JIn3aiin (1Mo oTpaciisim)

dbopma oOydeHHUsT OUHAS
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KoHTposbHO-OIIEHOUHBIE ~ CpeACTBAa Uil NPOBEIEHUSI TEKYIIEro KOHTPOIS |
MIPOMEKYTOUHOH artectanuu 1o ydeOnou maucturmumuae EH.01 «Maremarunka» pa3paboTaHbl B
cootBercTBUM ¢ TpeboBanmsmMu OI'OC CIIO no cnienmansHocTH 54.02.01 [u3aiin (o oTpacisim),
YTBEP)KJICHHOr0 mpukazoM MunoOpHayku P® ot 05.05.2022, Ne308, mnpumepHoit
o0pa3oBaTenbHON IPOTPaMMOiA, pabodeil mporpaMMoil y4eOHOH TNCIUITHEL.

Pa3paboruuk:
H.H. Cepruenko, npenojaBarens kouiemke ceppuca u nu3aiina ®I'bOY BO «BBI'Y»

PaccmoTpeHo Ha 3acelaHiU UKJIOBOW METOANYECKO KOMUCCUH MaTeMaTHKK 1 HH)OPMATHKU
[Tpotokonn Ne 9 or« 16 » 05 2026 r.

[Ipencenarens IIMK & H.H. Cepruenko
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1 O01IMe moJIoKeHust

KonTponbHo-onenounsie cpeactsa (naiee — KOC) npenHazHaueHbl Ui KOHTPOJIS U
OLIEHKH 00pa30BaTeNIbHBIX JOCTHXKEHUH OOy4aroIlMXCs, OCBOMBIIMX IpOrpamMmy Yy4eOHOH
nucuurinael EH.01 «Marematukay.

KOC BxitouaroT B ce0s1 KOHTPOJIbHBIE MaTEPUAIbI ISl IPOBEACHUS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTECTAIlMK M0 AUCLUUIUINHE, KOTOPAast IPOBOIUTCS B popme
T hepeHIMPOBaHHOrO 3a4€Ta ( ¢ UCIOJIb30BAHUEM OLIEHOYHOTO CPEACTBA — YCTHBIN ONpOC B
(opme OTBETOB Ha BONIPOCHI, YCTHBIN OMpoc B (hopme cobeceoBaHus, BHITIOTHEHUS
NUCbMEHHBIX 3a/1aHuil).

2 [lnanupyemble pe3yabTaThl 00y4eHHs IO JAMCUMILINHE, o0ecreynBaoIue
€3yJ1bTAThl 0CBOCHHUSI 00Pa30BATEJIbHOI MPOrpaMMbI

Kon Koz
OK, TIK pe3ynbTara HaumenoBanue pe3ynbrata 00y4eHUs
oOyueHus
OK 02 3] OcHOBBI ~ MaTeMaTHYEeCKOro  aHanu3a, JIMHEWHOM  anredpel U
IK 1.1 AHAJIMTUYECKON F€OMETPHH.
IK 1.3 32 OcHoBBI TU(hepeHITNaTBFHOTO ¥ HHTETPATBHOTO HCUUCIICHHUS.
[1IK 2.2
33 OCHOBBI TEOPUU KOMIUJIEKCHBIX YHCEIL.
V1 BLIHOJ‘IH}I”I;B orepalyy HajJ MaTpUIlaMH U pellaTh CUCTEMbl JTUHEHHBIX
ypaBHEHUH.
Y2 Onpenensth npeaesn nocie10BaTeIbHOCTH, Ipeien PYHKINU.
V3 [Mpumensitb  Merombl  nuddepeHmaIbHOro WHTErPATILHOTO
VCYHCIICHUSI.
V4 Ncnonb3oBate MeTonbl muddepeHIIMpOBaHUs W HHTCTPUPOBAHUS IS
penieHust NpakTUYECKHX 3a/1ad.
Y5 Pemats nuddepenmanbrbple ypaBHEHHUS.
Y6 [Tonp30BaThCS MOHATUSIMU TEOPUU KOMITJIEKCHBIX YHCETL.
v7 Pemarp 3amaud, uCmonb3ys ypaBHEHHUs MPSMBIX U KPUBBIX BTOPOTO
TOPSIIKA HA TUIOCKOCTH

3 CooTBeTCTBHE OLIEHOYHBIX CPEACTB KOHTPOJMPYEMBIM pe3yJibTaTaM 00y4eHust

Cpe)lcn;a, NMPUMCEHAECMBIC IJISI OLICHKH YPOBHHA TeopeaneCKoifl NnoAroTOBKH

Kpatkoe

pazzmena
(momyns) /
TEMBI

HaAaNMMCHOBAHUC

JUCIIUILIHHBI

Kon
pe3yn
pTaTa
o0yue

HHS

Iloxa3arenb oBlageHUs

HanmeHoBaHNE OLIEHOYHOTO
CpeacTBa U MpCACTABJICHUC €TO B
KOC

pe3yiibTaTaMnu O6y‘IeHI/I$I

Texymmit
KOHTPOJIb

[Ipomexyrounas
aTTecTanus

Paznen 1. DiieMeHTHI I

HEHOM aJIred0pbl M aHAJITUTHYEC

KOM reoMeTpuM

CriocoOGHOCTh NEPEeUHCIIATh
CBOICTBa MaTpHIl U

Yemmuwiti onpoc,
(n. 5.1, 6onpocwi

Bonpocwt na

31 . oug.3auem
OnpeieTUTENeH, HAXOAUTh 1-8)
Tema 1.1. (n. 6.1)
MyTH peleHus Pedhepam 5
Martpuuel u -
Yemuwiu onpoc, Bonpocwi na
OnpeIeTUTENN CrocoOHOCThH BBITIONHSATH
9 (n. 5.1, sonpocwl | ougp.3auem
Vi JIECTBUA HAJ MATPUIIAMH, 4-5) (1.6.2)
BBIYUCIATH OIPEAECTIUTENN e
Tecm 1
Tema 1.2. 31 [Tepeuncnenne Yemuwiu onpoc, Bonpocwi na
Cucrembl MOCJIEI0BATEIbHOCTH (n. 5.1, sonpocwl | ougp.3auem

15




Kpatkoe Kon HanmeHnoBaHHe OLICHOYHOTO
HAaUMCHOBAHUC | npesyy CpEICTBA U MPEJCTABICHUE €0 B
paszena rara [Toka3zarens OBIaCHHUS KOC
(monysst) / pe3ynbTaTaMu 00ydeHHs =
TeMbI oOyue Texymuit [TpomexyTounas
JTVCIIATUTHHBI HUS KOHTPOJITb aTTecTanus
JMHEWHBIX JeHCTBUH TP peIICHUH 9-16) (n. 6.1)
YpaBHEHUI CHUCTEM JIMHEHHBIX ypaBHEeHU | Tecm 2
METO0M O0OpaTHOM MaTpPHULIBL,
no ¢opmynam Kpamepa,
MeroqoM ["aycca
Pemienue cucrem JIMHEHHBIX Bonpocwi na
YpaBHEHHI METOJIOM 0OpaTHOM ough.3auem
MaTpPHIIBI Yemmuwiii onpoc, (n.6.2)
vi |° Pemenue cucreM nuHenHbIX | (1. 5.1, 6onpocsi
ypaBHEHHUI 110 Gopmyaam 9-16)
Kpamepa Peghepam 5
- Pentenune cucrem JTMHEHHBIX
ypaBHeHul MetosioM ["aycca
CnocoOHOCTh yKa3bIBaTh
anredpanyeck .
p YIo, Yemmuwiti onpoc,
TPUTOHOMETPHUYECKYIO U Bonpocwi na
(n. 5.1, 6onpocwi
33 | nokasarenbHy0 Gopmy 44-51) ough.3auem
KOMILIEKCHOT'O YKciia. 3HATh (n. 6.1)
Tema 1.3. Peghepam 1
K TIOHSITHSI MOIYJIb U aPTYMCHT
OMILICKCHBIC KOMILICKCHOT'O YHCJIa
qrcia =
[TpoBoaAMTH NEHCTBUS C Bonpocwi Ha
KOMIIIEKCHBIMHU YHCIIaMH, Yemmuwiii onpoc, oug.3auem
V6 | HaXomuTh MOIYJIb ¥ APTYMEHT, | (n. 5.1, sonpocel | (n.6.2)
pemaTh KBagpaTHbIC 44-51)
ypasHenus, eciu ero D<0
Yemmuwiti onpoc,
Bunel ypaBHEHHS IPSMBIX, Bonpocwi na
N (n. 5.1, 6onpocwi
31 | nuHMI BTOPOro NOpsAaKa U UX ough.3auem
Tema 1.4. . 30-36)
CBOIiCTBA. (n. 6.1)
DneMEeHThI Pegpepam 6
AQHAJTUTUYECKO Pemmats 3amaun, ucnonb3ys . Bonpocvl na
N Yemuwiu onpoc,
il reomeTpun YpaBHEHHUS MPSIMBIX U KPUBBIX ough.3auem
V7 (n. 5.1, sonpocwi
BTOPOTO MOpPsAKa HA (n.6.2)

IIJIOCKOCTH

37-43)

Paspnea 2. OcHoBBbI 1u}

CPCHIHUATBHOI0 U HHTEIPAJIbHOI0 UCIYUCJICHU S

3HaTh ONpeeTeHNE mpeena
OCJIEA0BATEIILHOCTH U €T0

Yemmuwiti onpoc
(n. 5.1, 6onpocwi

Bonpocwt na

Tema 2.1. 31 CBOWMCTBA, OTNIpEICTICHNE 58-67) oug.3auem
[Ipenenst n MOHOTOHHOM (n. 6.1)
Pegepam 3
HEMPEPHIBHOCT MI0CJIeTIOBATEIFHOCTH
b CrocoOHOCTh BHIYHCTISTH Bonpocwi na
Tecm Ne I (n.5.3, P
V2 | mpeaen nocienoBaTeaIbHOCTH, oug.3auem
sapuanmoi 1-3)
npenen GyHKUUU (n.6.2)
Tema 2.2. CnocoOHOCTh (pOpMYIHPOBATH .
Huddepennna npaBuia JuQepeHIMpoBaHUSL Yempeui onpoc Bonpocui na
31 (n. 5.1, sonpocwl | ougp.3auem
JTHHOE Y TIEPEUUCIIATE TIPOU3BOIHBIE
68-79) (n. 6.1)
VCUHCIIEHUE OCHOBHBIX 2JIEMEHTaPHBIX
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Kpatkoe Kon HanmeHnoBaHHe OLICHOYHOTO
HAaUMCHOBAHUC | npesyy CpEICTBA U MPEJCTABICHUE €0 B
paszznena [Tokazarenb oBiaseHus
/ pTara KOC
(Mozysst) pe3ynbTaTaMu 00ydeHHs =
TeMbI oOyue Texymuit [TpomexyTounas
JTVCIIATUTHHBI HUS KOHTPOJITb aTTecTanus
byHKIIUU byHKIMI
OJTHOM Cnoco6HOCTH (OPMYITHPOBATH
MEPEMEHHOMN T€OMETPUUYECKUN U Yemmuwiiti onpoc, Bonpocvel na
32 | MEXaHUYECKUN CMBICI (n. 5.1, 6onpocer | ough.3auem
NPOM3BOIHOM; TIpaBHIIa 68-79) (n. 6.1)
nuddepeHIpoBaHms
Konmponvnasn Bonpocwi na
CriocoOHOCTh HAXO/AUTh
VY3 | npou3BOJIHbBIE CI0KHBIX paboma N I Oucp.aem
(YHKILMI 1 BHICHINX TODSIKOB (n.5.4, 3a0anus 1-3) | (n.6.2)
i p Pedepar 4
Yemmuwiii onpoc, Bonpocwi na
CriocoOHOCTP UCCIIEIOBATh
V4 (YHKIIHIO 1 CTPOHTS rpaduii (n. 5.1, sonpocwl | ougp.3auem
i POUTH TP 4-5) (n.6.2)
CnocoOHOCTh MPUBOIUTH Yemuwiui onpoc,
npuMepsl TuphepeHIHANBHBIX | (1. 5.1, sonpocet | Bonpocwi k
31 5
ypaBHeHwmid. OnpeaensTh 109-114) sauemy (n. 6.1)
TIOPSITIOK M CITOCOOBI pemieHusi. | Pehepam 8
CriocoOHOCTH OTHCaHUS
MIPOLIECCOB B €CTECTBO3HAHUU | Ycmubiii onpoc,
U TEXHHUKE C (n. 5.1, 6onpocwi Bonpocet na
Tema 2.3. 32 2 GONp oug.3auem (n.
MOMOIIBEO 109-114)
Auddepenuna 6.1)
QG hepeHIaIbHbIX Peghepam 8
TbHBIC o
ypaBHEHUH
YpaBHCHHUS .
Yemuwiu onpoc, Bonpocwt na
Pemats nuddepenmansabe
v3 ABHEHIS IIEPBOTO HOPSLIKA (n. 5.1, sonpocvl | ougp.3auem
yp p p 4-5) (n.6.2)
Hcrnonb3oBath . Bonpocwi na
Yemuwiu onpoc,
muddepeHanbHble ough.3auem
V5 (n. 5.1, sonpocwi
YPaBHEHHS IIPH PELICHUN 4-5) (n.6.2)
TIPHUKJIATHBIX 337124
CriocoO6HOCTh NEPEUNCIUTh
CBOMCTBA U METO/IBI Bonpocwi k
31 Koncnexm nexyuu
HEOIPEICIICHHBIX U sauemy (n. 6.1)
OTIPE/ICIICHHBIX UHTETPAJIOB
Tena 2.4 [TpunoxxeHue onpeaeneHHOro
o MHTETpaja K BEIYHCICHUIO Yemuwiu onpoc, Bonpocvl na
NHterpanbHOE N
32 | momaaei miockux Guryp, (n. 5.1, sonpocwl | ougp.3auem (n.
HCYHCIICHUE
P 00BeMoB Ten Bpaienus, mytu, | 80-86) 6.1)
yH . MPOMJAEHHOIO0 TOYKOM
OJTHOM -
N CnocoOHOCTh HAXOIUTh Yemuwiu onpoc, Bonpocwi na
nepeMeHHON
Y3 | HeompeaeneHHbIE U (n. 5.1, sonpocvl | ougp.3auem
OIPEJICTICHHBIC HHTETPAJIBI 4-5) (n.6.2)
CrocoOHOCTH HCIOJIB30BATh Yemmuwiti onpoc, Bonpocwel na
V4 | uHTETrpaIbHOE NCYUCIICHUE (n. 5.1, 6onpocwvt | oug.3auem
TP PELICHUH 3a/1a4 4-5) (n.6.2)
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3.2 CpencrBa, NpuMeHsieMble JIs1 OLEHKH YPOBHS IPAKTHYEeCKOH NOAT0TOBKH

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 BbruucnsaTs 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 popMmyIam 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.

21



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

(oLeHOYHBIE CpEeICTBa:

yCTHBI ompoc B ¢opMe cobeceoBaHUS, BBIIOJHEHUE

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

Onenka 1o
MIPOMEKYTOUHOM
aTTeCcTaluu

XapakTepucTuKa KauecTBa CPOPMUPOBAHHOCTH KOMIIETEHIIHIA

«3a4TeHOo) /
«OTJIMYHOY

CrtyneHT aAeMOHCTpUpyeT CGHOPMUPOBAHHOCTH IUCHUIUIMHAPHBIX
KOMIIETEHIIM  HAa  MPOJBUHYTOM  YpOBHE:  OOHapy>KUBaeT
BCECTOPOHHEE, CUCTEeMaTHUeCKoe M TiIyOokoe 3HaHHe Y4eOHOro
MaTepuaiga, YMEET TECHO YBS3bIBaTb TEOPUIO C TMPAKTUKOM,
cBOOOIHO CIPABIISETCS C 33Jja4aMU, BOIPOCAMU U APYTUMU BUJIAMHU
MPUMEHEHUsI 3HAHUI, NpPUYEM HE 3aTPyJHSETCS C OTBETOM IIpU
BUJIOM3MEHEHUH 3a/IaHUl, TPaBUIBHO OOOCHOBBIBAET MPHUHSITOE
pellieHre, BIAAEEeT Pa3HOCTOPOHHMMU HAaBBIKAMU M IPUEMaMU
BBHITIOJTHEHUS MPAKTUYECKUX 3a/1a4.

«3a4TEHO» /
«XOPOILIIOY

CtyneHT AeMOHCTpUpYeT CGHOPMUPOBAHHOCTH IUCIUTUTMHAPHBIX
KOMIICTEHIIMI Ha 0a30BOM YpOBHE: OCHOBHBIC 3HaHUS, YMCHUS
OCBOEHBI, HO JIOTTYCKAIOTCSI HE3HAYUTEIbHBIC OMUOKU, HETOYHOCTH,
3aTPY/JHCHUS TPU AHAJUTUYCCKUX OIEPALUsAX, MEPEHOCE 3HAHUH U
YMCHHIA Ha HOBBIC, HECTAHAPTHHIC CUTYAIIHH.

«3a4TeHo» /
«yIOBIETBOPUTEIHLHO

CrtyneHT aeMoHCTpUpyeT CGHOPMUPOBAHHOCTH IUCHUIUITMHAPHBIX
KOMIIETEHIIMII Ha TIOPOTOBOM YPOBHE: HWMEET 3HaHUS TOJIBKO
OCHOBHOTO Marepuana, HO HE YCBOWJ €ro Jerajedl, B Xoje
KOHTPOJIbHBIX MEPOIPUSITHI JOMYCKAIOTCs 3HAYUTEIbHBIE OITHOKH,

HEJIOCTaTOYHO  MpaBWIbHBIE  (OPMYIUPOBKH,  HapyLICHUS
JIOTUYECKOW TIOCIIE0BATENIbHOCTH B U3JIOKEHUU TPOTPaMMHOIO
MaTepuana, MCHBITHIBAET  3aTPyJHEHHUS TPU  BBINOJIHEHUH

MPaKTUYECKUX paboOT, MpU ONEPUPOBAHUM 3HAHUSIMH U YMEHUSMU
IIPU UX IIEPEHOCE HA HOBBIEC CUTYALINH.

«HE 3a4TEHOY /
«HEYIOBIETBOPUTEIHLHO

CTyneHT aAeMOHCTpUpyeT CGOPMUPOBAHHOCTb IUCHUIUIMHAPHBIX
KOMIIETCHIIMM Ha YPOBHE HHUXKE IIOPOrOBOIO: BBIABISAETCA IOJIHOE
WJIY NIPAKTHYECKH TIOJIHOE OTCYTCTBHE 3HAHWM 3HAYUTEIBHON 4aCTH
MIPOrPaMMHOIO MaTe€pUalla, CTYACHT JOIYCKaeT CYLICCTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OOJIbIIMMHU 3aTPyJHEHUSMHU BBIIOJIHSIET
IPAKTUYECKHE PadOThl, yMEHHs ¥ HABBIKU HE C(HOPMUPOBAHBHI.
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5. IlpuMepbl OLIEHOYHBIX CPEACTB JIJIsl MPOBeeHUsI TeKYlleld aTTecTaluu

Uto Ha3pIBaeTCA MaTpUIICi?

[Tepeuncnrre OCHOBHbBIE BUJIbI MAaTPULL.

Kak onpeznenstorcss OCHOBHbIE AEMCTBUSI HaJ MaTpULiaMu?

Yro Ha3bIBaCTCA ONPEACIUTEIEM BTOPOT0, TPETHET0, N-T'0 MOPSAIKOB?

HazoBute oCHOBHbBIE CBOMCTBA ONPEICTUTEIICH.

© ok~ w N

Uro Ha3pIBa€TCA MUHOPOM, ajre0panyecKuM JOMOJHEHUEM 3JIEMEHTAOIPEIeIUTENs?

7. Kakas marpuiia Ha3bIBaeTCsi OOpaTHOM 1O OTHOILICHUIO K AaHHOM Matpuiie?Kak nHaitu
MaTpully, 0OpaTHYIO 1aHHOM?

8. Uro Ha3bIBaeTcs paHroM mMatpuiibl? Kak HalTH paHT MaTpuIlbl?

9. OOwuit BUJ cUCTEMbI TUHEHHBIX YPaBHEHUH.

10. Kakwue cucrembpl Ha3bIBAIOTCS OJHOPOAHBIMH, HEOAHOPOIHBIMHU?

11. Yto Ha3bIBaeTCS PEIICHUEM CUCTEMbI JUHEHHBIX YpaBHEHUN?

12. Kakwue cucteMbl Ha3bIBAIOTCA OMPEeIEHHBIMH, HEOTIPEACICHHBIMU?

13. Hamumwure dopmyny Kpamepa pemieHus cuctembl JMHEHHBIX ypaBHeHHMH. B kakux
CIIy4asiX UX MO’KHO MCIOJIb30BaTh?

14. Ha3zoBute cxemy pelieHus CUCTEMBI JIMTHEWMHBIX YypaBHEeHM 110 MeToay ['aycca.

15. Cdopmynupyiite Teopemy Kponekepa-Kamnemnnu.

16. OmnummTe MaTPUUHBIN CITOCOO peIIeHHs] CUCTEMBI TMHEHHBIX YpaBHEHUH.

17. Kaxue BeIMYMHBI HA3bIBAIOTCS CKASIPHBIMHU? BEKTOPHBIMU?

18. Kakue /1Ba BeKTOpa Ha3bIBAIOTCS PABHBIMH?

19. Kaxue BEeKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU? KOMILTAHAPHBIMU?

20. Kaxk cnoxwuth nBa Bektopa? Kak ux BbuecTh?

21. Kak HaliT KOOpAWHATHI BEKTOPA MO0 KOOPJIWHATAM TOYEK €ro Hadajia u KoHIa?

22. Ha3zoBwuTe mpaBuIIa CI0KEHUS, BRIYUTAHUS BEKTOPOB, 33JJAHHBIX B KOOPJIUHATHOU (opMme.

23. Kak yMHOXXHTb BEKTOp Ha cKassip?

24. Kak HaiiTu 1yiuHy BekTopa?

25. JladiTe onpeneneHre CKaIsIPHOTO TPOU3BEICHUS BYX BEKTOPOB.

26. TlepeuncianTe OCHOBHBIE CBOMCTBA CKAJSIPHOTO IIPOU3BEICHUS.

27. Kax HaliTu ckasspHOE MPOU3BEICHNE ABYX BEKTOPOB MO UX KOOpIUHATaM?

28. Hanummte Gopmynny AJis OnpeeNieHus yriia MexXAy AByMs BEKTOPaMH.

29. HanmmmmTe yciaoBUs: KOJUTMHEAPHOCTH ABYX BEKTOPOB; HX IEPIICHIUKYISIPHOCTH.

30. [aiite onpeneneHne ypaBHEHHs IPSIMOH.

31. HanumuTe ypaBHEHHE MPSMOMA, TPOXOAIICH Yepe3 JaHHYI0 TOUKY MEPIeHIUKYISIPHO
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JTAHHOMY BEKTOpY, 00111ee ypaBHEHHE MPSAMOIL.

32. HanumuTe napaMeTpuveckue ypaBHEHUS IPSIMOI.

33. HanmmunTe kaHOHMYECKOE YPaBHEHUE MPSIMOH.

34. Hamumure ypaBHEHHS IIPSIMOMA: a) C YIIIOBBIM KO3 UIIMEHTOM; 0) POXOIAIIeH Yepes
JAHHYIO TOUKY B JAHHOM HampaBJICHUH; B) IPOXOJIALICH uepe3 J1Be JaHHbIC TOUKHU; T') B
«OTpE3KaAX».

35. Hamwmmute Gpopmyny Uit ONpEIeIeHUS yTia MeXKY IBYMsI IPSIMBIMH.

36. KakoBbl ycli0BUS ApaJUIENTbHOCTH U NEPIEHINKYIAPHOCTH ABYX MNPAMBIX?

37. JlaiiTe omnpeneeHue UIMIICA U HA30BUTE €r0 KaHOHMYECKOE ypaBHeHHE. UTo Takoe
OoJbIas 1 MaJiasi MOJIYOCH DJUIMIICA, €r0 (OKYCHI, BEPIIMHBI? YKaXKHUTE UX KOOPIUHATHI.

38. Uro Takoe SKCHEHTPUCHUTET ILTUIICA, KAKOW OH IO 3HAYCHHUIO, YTO OH XapaKTepu3yeT?
39. JlaiiTe onpeneneHue runepOoIbl 1 HA30BUTE €€ KAHOHUYEeCKoe ypaBHeHue. UTo Takoe
JNEHCTBUTENbHAS U MHUMAS [IOJIyOCH THIIEPOOJIbl, ACUMITOTHI, (POKYCHI, BEPIIHHBI? YKAKHUTE UX

KOOPMHATEHI.

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

41. NaiiTe onpeaeneHue mapadoJibl.

42. VYxkaxuTe KaHOHHYECKOE YpaBHEHHE MMapabosibl B 3aBUCUMOCTH OT €€ PACIIONIOKECHHS Ha
KOOPAMHATHOW IIOCKOCTH.

43. Yto Takoe mapameTp mapadoiibl, GOKyC H TUPEKTprca mapadosl?

44. KoMmrmeKCcHbIE Yuca

45. Yto Ha3BIBAETCS KOMILIEKCHBIM YUCIOM? YKa)XHUTe ero anredpandeckyro Ggopmy.

46. Kakue nedcTBHS MOXHO TPOHM3BOJIUTH C KOMILJICKCHBIMH UYHCIIaMHU B anreOpamdecKon
dbopme?

47. Yto Ha3BIBAETCS MPOTUBOIIOJIOXHBIM , KOMIIJIEKCHO COMPSKEHHBIM U

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

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

50. Kak reomeTpr4ecKku MOXKHO TOJIKOBAaTh KOMIUIEKCHBIE YHcTa?

51. Yro Takoe MOAYh U apTyMEHT KOMITJIEKCHOTO yucia?

52. TlocnenoBarensHOCTh. [Ipenen mocnenoBarenbHOCTH

53. ChopmynupyiiTe onpeescHIe MOHATHS TOCICI0BATEIbHOCTD.

54. Yto Ha3bIBAETCS MPEACIIOM YHCIOBOM MOCIEI0BATEIFHOCTH?

55. HazoBwuTe 0CHOBHBIE CBOWCTBA MIPEIEIOB MOCIEA0BATETLHOCTEH.

56. Kakas mocnenoBaTenbHOCTh Ha3bIBaeTCS OECKOHEUYHO MaJloi? OECKOHEUHO OONBIIOoN?

57. Ha3zoBurte cBO¥cTBa OECKOHEYHO MaJbIX, OECKOHEUYHO OOMBIINX IMOCIEI0BATEILHOCTEMN.

58. ®ynknwus. [Ipenen pyakmn. HenpepsBHOCTD (hyHKIIMA
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59.
60.
61.
62.
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.

ChopmynupyiiTe onpeaeneHue MOHITHs GyHKITUH.

UYro HazbIBaeTcs o0nacThio onpeneneHus Gpyaknun? O61acTbio n3MeHeHus QyHKIIMN?
Kakue ¢pyHkunu Ha3bpIBalOTCs 37eMeHTapHbIMU? [IpuBeInTE IPUMEPHI.
Chopmynupyiite onpenenenue npenaena GyHKINH.

HazoBuTe 0CHOBHBIE CBOMCTBA MPEACIIOB (DYHKITHIA.

Kakas ¢yHkums Ha3zpiBaeTcsi 0ECKOHEYHO Masoi? 6ECKOHEUHO OOIbIION?
Ha3zoBure cBOWCTBa OECKOHEYHO MAJIBIX (DYHKITHIA.

Hanummre hopmyIibl mepBoro 1 BTOPOro 3amMeyaTelIbHbIX MPEEIoB.

Jaiite onpeseneHne 0OJHOCTOPOHHUX MpeieioB (PYHKIIUU B TOUKE.
HuddepenunanbHoe ncunciaeHne GyHKIUN OAHON HE3aBUCHUMOM IepeMeHHON
Urto Ha3bIBacTCS MPOU3BOTHON (PyHKIIMN?

KaxkoB reomerpuueckuii, U3NIECKU CMBICT TIPOU3BOTHOM ?

Kak B3auMocBsi3aHbI HETIPEPHIBHOCTh (PYHKIMU U ee JudhepeHIIUPYyEeMOCTh B TOUKE?
Hanummre ocHoBHBIE npaBmiia nuddepeHupoBanus (yHKIHA.

Hanmmure hopmynst auddepeHnnpoBaHust OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH.
Chopmynupyiite nmpaBuio audpepeHunpoBaHus CI0KHONU QYHKIUH.

Uro HazwiBaercsa quddepenunanom GpyHkunn?

KakoB reomerpudecknii cMbic auddepennmana GyHKIum.

[lepeuncnure ocHOBHBIE CBOMCTBA nUpPepennana GyHKINN.

Kak HaiiTi mpon3BOJHYIO BTOPOTO, TPETHETO, N-I'0 MOPSIKOB?

Kak naiitu quddepenunan BToporo nopsiaka oT J1aHHOH GyHKIuu?
Heonpenenennsiii uaTerpan @poHTaNbHBIN OIIPOC

ChopmynupyiiTe onpenaeneHue nepBooopa3Hoil GyHKIUH.

Uto HazbIBaeTCs HEONPEACICHHBIM HHTETPaJIoM OT JaHHOMW (PyHKIMU?
Ilepeuncnure OCHOBHBIE CBOMCTBA HEOIIPEIEICHHOIO HHTETpaIa.

Hanummre gopmyiibl TaOIHUIBI OCHOBHBIX HHTETPAJIOB.

B yem cymHocTh MeTOZja UHTETPUPOBAHUS 3aMEHOM TIepeMEHHON?

Hanummre hopMyny HHTErpUPOBaHHS 10 YacTSM B HEOIPEAECICHHOM UHTErpaje.
OnpeneneHHblil HHTErpasn

3anayn, NPUBOJAIINE K TIOHATHIO ONIPEIEIICHHOTO HHTErpaa.

UTto Ha3bIBaeTCs ONpEACICHHBIM HHTETPAJIOM OT IAaHHOW (DYHKIIMH HA TAHHOM OTpe3Ke?
KaxoB reomeTpuueckuii CMbICI ONIPEAEIEHHOTO HHTErpana?

[Ipocrelimne cBOMCTBA ONPEIEIIEHHOrIO UHTErpaa.

®opmyna Herotona-JleiiOHuna.

Brranciaenue OMMPEACIICHHOI0 MHTETpajia METOAOM 3aMCHBI IICPEMCHHBIX.
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94. BeluuciieHue onpeAeIeHHOro HHTerpaia METOJ0OM HHTETPUPOBAHUS 110 YACTSIM.

95. uddepenunanbuoe ncunciaeHne GyHKIUUT MHOTUX MTEPEMEHHBIX

96. Maiite onpeneneHue GyHKIIUU ABYX HE3aBUCHMBIX IEpEeMEHHBIX. [IpuBenTe npruMepsl.

97. Yto Ha3bIBaeTcd 00JACThIO ONpenesieHUs QyHKIMM ABYX HE3aBUCHMBIX MEPEMEHHBIX?
KakoBo reomerpuueckoe n3zodpaxenue QyHKIMH ABYX IEPEMEHHBIX?

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

99. CdopmynupyiiTe onpeaeneHue npeaena GyHKIUA IBYX TEPEMECHHBIX.

100.Kakas ¢hyHKIIMS Ha3bIBACTCSl HEMIPEPHIBHOW B TOUKe? B 00sacTu?

101.laiite omnpeneneHHe YACTHBIX TPOU3BOIAHBIX MEPBOTO MOpPAAKa (YHKIHU ABYX
nepeMeHHbIX. KakoB nx reoMeTpuueckuii cMbici?

102.Yto Ha3zwiBaeTcs MOMHBIM auddepeHipanom QyHKIUHI IBYX IepeMeHHbIX ?

103. Kaxk HaiiTi yacTHbIE IPOU3BOIHBIE BTOPOTO MOpsAKa QyHKIMM ABYX IEPEMEHHBIX?

104. NnTerpansHoe ucuucieHue GyHKIMH MHOTHX TIEPEMEHHBIX

105. Taiite ompeaeneHue TBOHHOTO HHTETpaa.

106. B uem 3axmrouaercs reoMeTpUUECKUI CMBIC JBOMHOTO MHTErpasa?

107. Ha3oBuTe cBOMCTBA JBOWHOTO HHTETpaa.

108.13n0x#uTe TIIaH BBIYUCIICHUS JBOMHOTO HHTErpalia B IEKaPTOBBIX KOOPMHATAX IS
NPaBUJIHHBIX ¥ HEMTPABUIIHHBIX 00JIaCTEH.

109. Tuddepennmanpable ypaBHEHUS epBOro nopsiaka GpoHTanbHbIN onpoc

110. Yro Ha3siBaeTcsa auddepeHnraibHbIM ypaBHEHHEM ?

111. Yro Ha3bIiBaeTcs OOIIMM perieHreM AuQdepeHIInaibHOro ypaBHEHNsA? YaCTHBIM
pemienuem?

112. KakoB reoMeTpu4eCcKuii CMBICI YaCTHOTO pelieHus 1 depeHInanIbHOro ypaBHeHUs
IepBOro nopsaka?

113. TpuBenute mpumMepsl U HepeHITHATEHBIX YPAaBHEHHA C a3 IOIIIMUCS
NEPEMEHHBIMH.

114. Kakoe nuddepeHnmanbHoe ypaBHEHHE IEPBOTO MOPSIKA HA3bIBACTCS TMHEHHBIM?
OJTHOPOJHBIM? YKaXHUTe CIIOCO0 MX pelIeHus.

5.2 Temsl pedeparoB

1. IlpumeHeHHE KOMITJIEKCHBIX YHUCET B €CTECTBO3HAHUU U TEXHHKE.
Hcropus BO3HUKHOBEHUS U (HepeHINaTbHOTO HCUUCICHHS.
OCHOBBI MATEMaTUYECKOTO aHAIN3A.
OmnpeneneHue 3KCTPEMyMOB (DYHKIIHI MHOTHX TIEpPEMEHHBIX.
OcHOBHbIE KOHIIETIIMA MAaTEMaTHKH.
Pa3BuTHE NOrMKM U MBILUIEHHS HA YPOKaX MaTEMaTHKH.
IIpenenbl 1 NPOU3BOIHBIE.

Noakown
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8. CBs3b MaTeMaTUKH C APYTUMHU HAYKAMH.
5.3 IIpumepsl TECTOBBIX 3aJaHUI
Tect 1

1 Yro mazwiBaercs Matpuiei?

a) HabOp TEKCTOBBIX CUMBOJIOB, PACIIOJIOKCHHBIX B ONPEICIICHHOMIIOPSIIKE;
0) mpsMoyroJibHast TabJIUIA YKCEIT, COJIepsKaliasi M CTPOK U N CTOJIOIOB;

B) OJJHOMEPHBIN MaCCUB YHCEJ, COCTOSIINNA 13 AIIEMEHTOB;

r) (opma npeacTaBIeHUs HATJSAHOTO MaTepuara.

2 BuiOepuTe MpaBUILHOE YTBEPKICHHUE:

a) MaTpHUIla MOKET UMETh JIF0O0E YUCIIO CTPOK M CTOJIOIOB.

0) MaTpwuIla Bceria MeeT OJIMHAKOBOE YUCIIO CTPOK U CTOJIOIIOB.

B) MaTpHULa HE MOYKET COCTOATh U3 OJTHOM CTPOKH.

F) MaTpua HEC MOXKET COCTOATH U3 OJHOI'O CTOJ'I6LIa.
3 Kaxoii 3axon YMHOXCHUS HE BBIIIOJIHACTCA IIPU OIICpAlUAX HaI[ManI/II_[aMI/I?

a) TUCTpUOYTHBHBI;
0) accoIMaTUBHBIN;
B) YMHO)KEHHE YHCIIa Ha IPOU3BEICHUE MATPUII;

I') KOMMYTaTUBHBIN.
4 YT0OBI yMHOXKHUTH JIBE MATPHIIBI HAJIO. ..

a) YMHOXMWTb UX COOTBETCTBYIOIINE DJIEMEHTHI;

0) CTpOKM NEpPBOM YMHOXKHUTH Ha CTOJIOLIBI BTOPOW U IPOCYMMHPOBATh;B) CTPOKH NEPBOI
YMHOXHUTb Ha CTPOKH BTOPOM M POCYMMUPOBATh; I') UX TPAHCIIOHUPOBATh U IEPEMHOKHTH
JJIEMEHTBI.

5 Yro Takoe TpaHCIIOHHPOBAaHHWE MATPUIIBI?

a) mepecTaHOBKa MECTaMM CTOJIOI[OB MAaTPHIIbL;
0) M3MEHEHNE 3HaKa y BCEX DJIEMEHTOB MATPHIIBL;

B) NEepeCTaHOBKA MECTAMH CTPOK MAaTPHUIIBI,

I) MMepecTaHOoBKa MECTAMU CTPOK U CTOJIOIOB C COXPAHEHUEM MOPSIIKA.

6 Ilpu nepecTaHOBKE ABYX CTPOK (CTONOIIOB) MATPHIIBI €€ OIPEIETHTEND. ..
a) Oyner paseH 0,

0) HE U3MEHUTCS,

B) MEHSET 3HaK Ha POTUBOIOJIOKHBIN;

F) CYMMC 3JICMCHTOB IICPECTABJIICHHBIX CTPOK (CTOJ'I6I_IOB).

7 Ecnu sneMeHTsI m1000H CTPOKH OIPCACTUTCIIA YMHOXKUTL Ha COOTBCTCTBYIOIIUC
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anredpanvyeckue TOMOJTHEHHS U TPOU3BEACHUS CIOKHUTH,TO TOTYUHM:
a) OTpULATENIBHOE YHUCIIO;
0) HOJIb;
B) JIt000€ YnCIIo;

I) BEJIMUUHY ONPEACIIUTEIIS.

8 Kak u3sMeHHUTCS OIpeaeuTe b MATPMIIB YETBEPTOrO TIOPAIKA, ECIUKAKIbIA €€ 21eMEHT
YMHOXUTH Ha 27

a) yBenuuurcsd B 4 paza;

0) yBenmmuutcs B 16 pas;

B) yBEIUYUTCS B 8 pas;

r) YBEJIHYHUTCS B 2 pasa.

9 OG6parnas MaTpuna 1S JaHHON MaTPHIbI HE CYIECTBYET, €CIIH
a) OIpeaeNuTeNb TaHHON MaTPHIIbl PaBEeH HYIIIO;

0) B JaHHOW MaTPHIIE XOTh OJIUH 3JIEMEHT HYJEBOM;
B) JIaHHAsl MaTpPHUILIa HEBBIPOXKICHHAS;

') B JaHHOW MaTpPHUIIE AJIEMEHTHI INIaBHOM 1MaroHaIu HYJIEBbIE.

10Panrom mMarpuIb! HazbIBaeTCS
a) HauBBICIIUN OPSAOK HEHYJIEBBIX MUHOPOB;

0) KOJIMYECTBO HEHYIIEBBIX SJIEMEHTOB;

B) KOJIMYCCTBO HYJICBBIX 3JICMCHTOB,

T') HauBBICIIUN TOPSAOK HYJIEBOIO MUHOpA

Knwou: 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 HCU3BCCTHBIX, TP NMMOACTAHOBKE KOTOPBIX BYpPaBHCHUA

CHUCTCMBI, 06pa1ua}0T HUX B TOXICCTBA,
6) HpI/I6HI/I)KCHHBIC 3HAYCHUA HCU3BCCTHBIX

B) CBOOO/HBIE WIEHBI JIMHEHHBIX YpaBHEHUI;

r) COBOKYMHOCTh 3HAYCHHI HEW3BECTHBIX, MIPH MOJICTAHOBKE KOTOPBHIX BypaBHEHUS
CHCTEMBI, HE 00paIaloT UX B TOXK/IECTBA.

2 CucreMa TUHEHHBIX YpaBHEHHA Ha3bIBAETCS ONPEIEIICHHOW, €CITH
a) OHa UMEET €AMHCTBEHHOE pELICHHE:
0) OHa MMeEeT J1Ba PEICHHUS;

B) OHA UMeeT 0ECKOHEYHOE MHOIKECTBO peIJ.IeHPIfI;
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I') OHa HE UMEET PELICHUM.

3 JIBe cucTeMbl TMHEWHBIX YPAaBHEHHH SBISAIOTCS SKBUBAJICHTHBIMH, €CITH

a) HE UMEIOT PELICHUS;
0) MMEIOT HECKOJIbKO PEIICHUN;

B) UMEIOT OJIHU U T€ K€ PEILICHUS,

I) UMEIOT TOYHOE PEIICHHUE.

4 Tlpu penieHUH CUCTEMBbI TUHEHHBIX YPaBHEHUH C KBaJIpaTHON MaTpHIICH
k03P uumeHToB A popmynsl Kpamepa MOKHO IPUMEHSTb, €CITU

a) OJIHO W3 ypaBHEHUU CHCTEMBI SBJISETCS JIMHEHHOW KOMOWHaIuei

OCTaJIbHBIX;
0) paHr MaTpHIlbl A paBEH YHCIY €€ HEU3BECTHBIX;
B) ONpEIEINUTEIh MATPUIIBI A OTIHYEH OT HYJIS,

F) CTOJ'I6CI_[ CBO6OI[HLIX YJICHOB ABJIACTCA HCHYJICBBIM.

2y _ =_
23 —x,+x;,=-1

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

5 Jlama cucTeMa JMHEHHBIX ypaBHEHHH 1 +3xn —4x =4 Torna
MaTpu4HasdhopMa 3alrcCu 3TON CUCTEMbI HMEET BHJ ...
p “ “ e , i T Wi A
2) (2 -1 L) g-1) (2 L1y x)
3 2 =3||x, 0 | |32 =3x
13 -4/lx)/_[4) J\1o3 =4y (1 0 4)
0) (2 3 1) r) (2 -1 1)
-1 2 3 3 2 -3
11 =3 —4)(x, x, x)_(-1 0 4) 1 3 —4)(x x, x;)_|4
. s 1 2 3l =X s
6 Wnes meTona 'aycca 3akmrodaercs B

a) I0CJIeZIOBATEIbHOM UCKIIOUEHUN HEU3BECTHBIX U3 YPABHEHUNCUCTEMBIL;

0) mocie0BaTeIbHOM PENIEHUH YPaBHEHH;

B) HaXOXKJCHHUHU OIIPEIETIUTENS CHCTEMBI,

r) IOCTPOEHUHU TpaduKa QyHKIIUH.

7 YkaxuTe CUCTEMY JIMHEWHBIX YpaBHEHH, TOATOTOBIEHHYIO K 00paTHOMYXO1Y

Meroja ["aycca.

a) '.‘Cl +8x, +3x; =0 B) |2.T1 +x,—x, =7
—12+1’3 =1 <‘""’:1—'—:’"’:2_‘_23=]‘
) [y +8x,+x,=4 r)
—X, +x; =2



x, +x, =1

8 Ecnu marpuma cucteMsl N ypaBHEHMH KBaJpaTHas M €€ OINpEaesIUTeNIb HePaBeH
HYJII0, TO CUCTEMa
a) HE UMEET pELICHMUI;
0) uMeeT eIMHCTBEHHOE PEIICHUE;
B) UMEET POBHO N pELICHMI;
r) UMeeT OECKOHEYHO MHOT'O PEIICHUA.
9 Ilycts nana cucrema

x+2y+3z=6
—x+y+2z=2
x+3y+5z=9

Torna ee perieHue yepe3 0OpaTHYIO MATPHUILY HAXOUTCS KaK

2) X} (-1 -1 1)(6 B) x) (-1 -1 1)(6
ylA 7T 3 42 yl-[ 7 2 =52
z) \-4 =2 3)0 2l -1 3o
{x -1 -1 16 K x) (-1 -1 1)(6
S N vl=l 7 2 42
z) -4 -1 2 )9 L 5 Sl

Knwou:a) 2.a) 3.8) 4.8) 5.6) 6.a) 7.r) 8.6) 9.6)

TecT 3

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

a) (2;-2);

0) (0;2);

B) (2;2);

r (3:2);

2 VYpaBHEHHE NPAMOW, NPOXOASIIEH Yepe3 JaHHYK TOUYKY, C JaHHBIMYTJIOBBIM
KO3 PHUIIHEHTOM UMEET BUJ:

-1
a) F-n= ?[‘T_xl)

0)
B) Y M= k[x_xl)
-4 = ﬂ:[y - .}’1)
3V¥ron MEXy ABYMsI IPSIMBIMU HaXOAHUTCS 1O popmyrie:
a) b=y
gp=—-+
1+ ki,
1+
fgp = I+l 31

B ’tz_;cl



6)
g Fath
B) -k,

4VpasHenue npsAMoii, MpoXosILeil yepes JBe 3a]aHHbIE TOUKH:

2) Loxr _¥YTh
=& TN
6) =2"A_JYTA
r—xn »M—n
B TR _XTHh
TR TN
SYpaBHeHHe NpAMON 3aaHHOM Toukol A(2,1) 1 HAIIPaBJIAIOIIMM BEKTOPOM

I=135

a) 5x-3y—-7=0

0)3x+y—-7=0

B)4X—-2y-6=0

r) 6x—-y-11=0

6 VYpaBHeHue npsMoi npoxojsmei uepe3d Touky M(1;2) u oOpasyromieil cochro
Ox yroi 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 pacrionoskeHue npsiMpix 4x — 2y — 6 = 0 u 8x — 4y — 2 = 0 HarmI0cKOCTH
— TIpsIMBIE. ...

a) mnapajuienbHbI

0) mepeceKarTCs

B) TEpHEHANKYISPHBI
) COBMOAJAIOT

8BrIGepuTe ypaBHEHHE MPAMOI B OTpE3Kax.
I )

a) 2 3
_* 2}=]
0) 4 3
X ¥
B) —+==1
) 3 2
r 2; 4
2y
3 4

9BrIOpaTh ypaBHEHHE OKPY/KHOCTH, NPEICTABIECHHON Ha PUCYHKE:
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a) X’ +)°=9

6) (x—4)°+(-2°=9

B) (x + 42+ (y+2)°=9

r (x—4)P°-(-27°=9

10 BriOpatb ypaBHEHUE 3JUTHIICA, TIPEACTABICHHOTO Ha PUCYHKE:

y
3
-1
=
2 ¥ 1
2) 9 16
65, 0+)*
6) 16 9
_By2 . 2
=57 | 012 _
B 9 16
(x+5)? i 0-1)° _ 1
r 9 16

11  BwiGparh ypaBHEHHE TUNIEPOOIIBI, IPEACTABIEHHOI HAa PUCYHKE:

y

e S ) )
a) 4 Q

2 7
-2 (1

6) 4 0

1
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2 2
x+1)° w-2

_ —1
B) g 4

a-17  @+2F ]
r) Q 4

12 Bri6paTh ypaBHeHuUs mapabosibl, MPeICTaBICHHON Ha PUCYHKE

a) 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.B)

5.4 Ilpumepsnl 3a1aHNi IS MPAKTHYECKHX M KOHTPOJbHBIX padoT

3ananue 1
Bapmuanr 1:
1.BbunciuTs onpeenuTeny:
1 2 -1 2
11 5 6 3 0 1 5
‘2 —3‘ 1 -2 - 1 -2 0 3 |sine cosa cos(a— &)
1) 4 5 6

|7 4 4l g2 -4 1 4)

sinf  cosf cos(f — 6)
siny cosy cos(y —96)
2.Haligute cymMy U pa3HocTh MaTpull U Mmatpuily C =2A — 3B:

=] T us=(C ] 1Y)

3.HaiituTe npou3BeIeHUE MATPULL;
(4 -3 (-1 6
1)A—(5 Z)I/IB—(7 9)

5
g 4 oo (3 1)

1 3 1 2 0 1
3HA=(2 0 4>I/IB= 1 -1 2).
1 2 3 3 2 1

Bapuanr 2:
1.BbrauciauTe onpeaenuTenu:
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4 3 2 1

3 9 1 -1 11 1
‘_s —z‘ 712 5 111 sina cosa sin(a + &)
)14 8 g2 =3 -2 g)ll 23 4 4 [sing cosp sin(B + 6)

siny cosy sin(y +9)
2.Haiinure cymMy u pasHocTh MaTpui 1 Matpuity C = 3B — 4a:

E s

3.HaiiTuTe npou3sBeicHUE MATPHIL:

ba=(s T)ne=(y o)

na=(; 2 ;I:)I/IB=<—16 g)

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
Bapuanr 1

1. HaiiTu panr MaTpuIs:

1 3 1 1 5 4 1234
1) A=<1 0 4); 2)B=<2 10 8>; 3)C=<2 468)-
2 1 3 3 15 12 369 12

5 2 -1
2. Haiinure oOpaTHyo MaTpuily: A = (5 3 —4).

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

Bapuanr 2
1.Haiitu panr maTpuIiibl:

1 3 1 3 5 7 ;; ?1)
1)A=<2 0 4); 2)B=<1 2 3>; 3)C= 11 1
1

1 2 3 1 3 5

4 3 =2
2. Haiinute oOpatHyto MaTpuily: A = ( 6 2 —4).
-7 2 3
1 x x?
3. Pemute ypaBHEeHHE: |1 2 41=0.
1 -1 1
3aganue 3
Bapmuanr 1

2 30 -1 0 3

1. Haiitu matpunty C=A+3B-1,eciu A=|-2 1 8|, B=| 2 4 1|.

2 4 3 1 30

2. Pemmts cucreMy JMHEHHBIX ypaBHEHUN METOI0M OOpPaTHOM MaTpPHUIIBL.
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X +2X, — X3 =1,
2X; — X, + X3 =5,
1) (1 _3)-X= (2 3); 2) X, +2X, + Xy =T7.

4 -6 4 6
Bapuanr 2

2 30 -1 0 3

1. Haiitu matpuny C=2A-B + 2, eccu A=|-2 1 8|, B=| 2 4 1/|.

2 4 3 1 30
2. PemmuTh cucTeMy JMHEWHBIX YpaBHEHUH METOJOM OOpAaTHOW MaTPHIIBI.
X, — Xy + 2%y =2,
4 6 _(1 1\. -
1)(6 9) X—(1 1), 2)4 X +2X, = X3 =17,
2X, + X, —3X; =5.
3aganue 4
Bapmuanr 1

1. PewmwuTtsh cucteMy nuHENHHBIX ypaBHEHUI MeTogoM Kpamepa:

_ 3x+ 4y — 2z =4, X—y+2z= -2,
1) {gzigy:;’ 2){—X—y+32=6, 3){x+2y—z=7,
y=4 x=7y+z= —-2; 2x+y—3z=05;

Bapuanr 2

1. Pewmuts cucteMy nuHENHBIX ypaBHEHUI MeTogoM Kpamepa:

_ 3x+2y+2z=5,
) {42;_ 53;,3; 1%_ 2){2x+ 3y+z=1,
’ 2x+y+3z= 11,
x+2y—z=1,
{2x—y+z=5,
3x+2y+z=7.
3amanmue 5
Bapuanr 1

1. PemuTh cuctemMy JIMHEHHBIX ypaBHEHUI MeTo10M [aycca:

_ 3x+4y — 2z =4, X—y+2z= -2,
) {gzigy:;' 2){—X—y+32=6, 3){X+2y—z=7,
y=4 X—7y+z= =2; 2x+y—3z=5.

x—2y+z—-t=0,
2x+y+3z+t=12,
x+3y+z+ 2t =10,
3x—y—z+3t=17.

4)

Bapmuanr 2

1. Pewmuth cucteMy NTUHENHHBIX ypaBHEHHUI MeTo0M ['aycca:
_ 3x+2y+2z =35, Xx+2y—z=1,
) {42;_55;}’:_1%_ 2){2x+ 3y+z=1, 3){2x—y+z=5,
’ 2x+y+3z=11; 3x+2y+z=7.
x+2y+3z—-2t=6,
2x —y—2z—3t =28,
3x +2y —z+ 2t =4,
2x —3y+2z+t=-8.
3amanue 6

4)

3)
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Bapmuanr 1

Jlans! Bextopsl a(9;—2;1) u b(4;3;0) (mns Ne 1-5).
Haiitu a-b .
Haiiti KocuHyc yriia MeX/y BEKTOPaMH.
Haiitu &°.
Haittu ‘6‘

HaiiTi KOOpAMHATHI BEKTOPOB € =a+b | d=a-b, f=-33.

o0~ wbhpE

B npsMoyroibHOM ekapToBod cucTeMe KoopauHar mocrtpouts Touku A (0; 0),
B (3; -4), C (-3; 4). Onpenenuth paccrosuue mexay Toukamu Au B, Bu C, Au C.
(x+5)2  y?

7. JlaHO ypaBHEHME KpUBOH B JJ€KapTOBOI CHCTEME KOOPIUHAT e 5= 1. Haiitu
(OKYCBI ¥ SKCLIEHTPUCHTET.
—__—; - e i - - -
8. Ilpu xkakom m BekTOpel @ = | — 3] +mk u b = —21 +5] +k nepneHAUKyJSApHBI?

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

1 Haiiru 4 ‘6.

2 Haiitn kOCuHYyC yriia Mexay BEKTOPaMH.

3. Haitn a°.

4. Haiitu ‘5‘

5 Haiiti koopmHaTs BekTopoB € =a+b, d=a-b, f =-33.

6. B npsiMoyrosibHOM J1ekapToBOi cucTteMe KoopauHat moctpouts Touku A (0; 0),
C (-3; 4), D (-2; 2) E (10; -3). Onpenenuth paccrosinue mexxay Toukamu C u D, Au D, D u
E.

7. Haiitu (hokychl ¥ SKCHEHTPUCUTET KPUBOIL, 3aJaHHON KPHUBOH B MPSMOYTOJILHOM
o2 2
CHCTeME KOOPAMHAT YpaBHEHUEM % - (y;r:) =1
8. [Tpu KaKoM m BEKTOPBHI a=[—3/+6k u b = —2+mJ +k
neprneHAUKYJIspHbI?
3ananme 7
Bapmuanr 1:
2 2
. . x°-121 —X—6
1. Haiitu mipesienn GyHKIMH B TOUKE: a) lILTlll 11 0) |XIT3 3
3x* +5 :
2 Haiitu nipezen GyHKmu Ha GeckoneyHocTH: a) lim 0) lim — 4
x>0 X — x? X0 x —5X
N : : 4y x—2Y
3.Haittu npenen ¢pynkuuu: a) lim xctg2x  6) lim|1+— B) lim| ——
x—0 X—>00 3x X—>00 X
Bapmuanr 2:
2 2
X°+3x-1 —-64
1. Haiitu nipenen ¢pyHkmmu B Touke:  a) lim X +3x-10 0) lim % 0
x—>-5 X+5 x>8 X—8
. 7X*+2x-6 X? +2x°
2.Haiitu npenen GyHKIMU Ha GeckoHeyHocTy: a) lIim ——— 6) lim ——
x> X+5 x> X© 4y
X
X .
3.Haittu nipeaen GpyHKInu: a) Ilm — 0) lim [1+ i) B) lim ( X+3j
-0 tg3x xox\ 4% x>\ X
3amanne 8
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Bapuanr 1:

o o . o o . T
1. Hatitu YIroJl HaKJIOHA KacaTeJIbHOU, IIPOBEACHHOU K KpHUBOU Y = SIN X B TOYKE X = ? .

. . . T
2.CocTaBUTh ypaBHEHHUE KacaTelIbHOM K KpUBOH Y = Sin 3X B TOUKe (E’ 0).

3.Haiftu abermcey Touku rpaduka gyskmun  f(X) = 2(X — 9)? + 12, B koTopoif KacaTe/bHas
napauiensHa OX.

4.TouKa JBIKETCS IIPIMOIMHEHHO 110 3aKoHy S(t) = % + 5t + 1. HaiiT MrHOBEHHYIO
CKOpPOCTh M YCKOPEHHE TOYKU B MOMEHT BpeMeHH t = 5C.

Bapuanr 2:

N . L . 3
1.Haiitu yron HakjoHa KacaTelbHOM, MPOBEAEHHON K KPHUBOM Y = COS X B TOUKE X = Zﬂ'.
~ ~ — ﬂ .
2.CocTaBHUTh ypaBHEHHUE KacaTEIbHOW K KPUBOH Y = COS 3X B TOUKE (E ;0).

3.HaiiTu abcriccy Touku rpaduka pyHkiuu  f(X) = % (X — 6)% - 12, B KOTOPOHi KacaTenbHast

napauieiabHa OX.
4.Touka ABMIKETCS MPSIMOJIMHEHHO 110 3aKoHY S(t) = t? + 4t - 5. Haiitu MIHOBEHHYIO CKOPOCTb U
YCKOpEHHE TOYKH B MOMEHT BpeMeHH t = 2C

3ananue 9
Bapuant 1

1
HUccnenorars pynknuio f(X) = < Ha HETIPePbIBHOCTD B Touke X, =0.

Bapuanr 2
x> nmpu  Xx#0,
Uccnenosars pynkumio f(X) = Ha HEMPEPBIBHOCTH B TOUKE.
1 npu X=0
Bapuanr 3

Uccnenosats Gpynkuuio f (X) = X* Ha HenpepbiBHOCTL B Touke X, =0.

3aganue 10
CdopmynupoBars npaBuia auddepeHurpoBaHUs U 3amKucaTh MPOU3BOJAHBIE OCHOBHBIX
AJIEMEHTApHbIX (PYHKINI:

. o= g (g0 =
2 () = . ()=
B wactHoctH, X' = 10°.  (arcsin x)' =
(x*)' = 11°,  (arccosx)’ =
(®) = 12°.  (arctgx)’ =
(WX = . (arcegy =
' 13"
1
(;j = ITPABUJIA JTUODPEPEHIIMTPOBAHU A
14°.  (u+v) =
3° (kx+b)' = 15°. (u-v) =
£ @)= 16°. (W)=
B wacraoctn, (€*) = 17°.  (cu)' =
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5% (log, x)'=
B wactaocth, (InX) =
(Igx)" =
6°. (sin x)" =
7°. (cosx)' =
3aganue 11
Bapuanr 1

Haitaure npomMeXyTKd MOHOTOHHOCTH
byHKIIUU

1 1
y=--x"+=x’+1.

3 2
Haiinure nHanGompiiiee 1 HAMMEHbIIIEE

1 1 1

3HAYCHUS QYHKINH Y = Ex?’ +5 X2 —2x - Ha
orpeske [—2; 2].
Haiinure npoMexyTKH BBIITYKJIOCTH M TOYKU
neperuda KpUBbIX:

l)y:x3+3X2; 2)y=§x3—4x.

JlaH 3aKOH NMPSAMOJIMHEHHOTO ABMKEHUS TOUKH 4

1 1 1
S:-gt3 + Etz + Et + 1 (t-B cexyHaax, s-B
Merpax). HaiiinTe MakCHMaJIbHYIO CKOPOCTh
JBUKEHUS TOYKH.

3aganue 12
Bapuanr 1:

!

B gacTHOCTH, (lj =
\'

MTPOU3BOJIHA S CJIOKHON dYHKLIU
19°.  f(p(X) =

Bapuant 2
Haiinute npoMexxyTKu MOHOTOHHOCTH

byHKIIUU
y= x* — 4x + 4.
Haiinure Hanbosblliee 1 HAUMEHbIIEE
1
3HA4YeHUs! PYHKLIUHU Y = §x3 +x*—3x—4Ha
orpeske [—4; 2].
Haiinute npoMexxyTKH BBITYKIOCTH U TOYKU
neperuda KpuUBbIX:

1 1
1) y= x*-12x%+145;  2)y= §x3 +x%+ >
JlaH 3aKOH MPSMOJIMHEHHOTO JBHKEHHS
TOUYKHU

1
5= t2 +3t° +5t + 3 (t-B cexyHmax, s-B
MeTpax). Haliagure MakcuManbHyI0 CKOPOCTh
JIBYDKEHUS TOUKH.

1. BEI4UCANTh MPOU3BOAHBIE CAEAYIOUINX (DYHKITUA:

1) y=(7x*-5x+9)°;
1+x.

2) y= </5sin X —8cosx ;
4 = |II7, 5 ;
) y 1 )

3) y — 2X2—5X+2 ’

y=arcsinx’  6) y=arctgVx ;

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

3. Beunciuth f'(2\/§) ,ecmn f(X) =

Bapuanr 2:

9x

Ix? 41

1. BbIUMCIUTH MPOU3BOIHBIC CIASAYIOMINX (HYHKIUI:

1) y=(2x*-4x+5)*;

2) y=In(2cosx—9sinx);

4) y:é:(( 5) y = (arcsin x)*;

75tgx+3 )

3 Y=
6) y=./arctgx;

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

3. Haiitu f'(\/g) ,ecmn f(X)=

3amanue 13

1-Jx2+1

IIpumennTe pazHbie HOPMYIIBI MPU HAXOKACHUN MPUONMKEHHBIX 3HaYeHUN (DYHKITHH, KOPHS U CTETIEHHU YnCIia

(BBITIOJTHUTE KaX B CBOI BApHUAHT):
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Neo 3aoanue 1 3aoanue 2 3aoanue 3 3aoanue 4 3adanue 5 3aoanue 6
1 | ¥=3x"+5x+1, x=3,001 1,004 0,9996 1,0123 9,953 /1,03
2 | Y=x"+x-1, x=2,01 J/1,006 J/0,9994 1,005 9,06 /1,18
3 | Y=2x"-x+1, x=2,01 J1,02 J/0,9998 1,015% 10,33 /0,96
4 | y=x"+3x+1, x=3,02 /1,008 /0,996 1,0018 9,01* /0,94
5 | ¥=x’x%2x,x=1,1 J1,001 J/0,9997 1,0002" 2,03° V1,014
6 | V=2x°+5x-3, x=2,001 1,0006 \/m 1,0037 3,965 8/1,032
7 | ¥=5x%2x+3, x=2,01 J/1,08 J/0,9999 1,00012° 4,015 /0,992
8 | ¥=1-x"-4x", x=1,002 J/1,0007 0,98 1,016° 5,023 ®/0,992
9 | v=4-2%", x=1,01 1,09 0,997 1,016’ 6,033 /1,028
10 | ¥=2x"x*-5, x=0,99 J/1,009 0,998 1,0075 7,0353 °/0,991
11 | y=x%-2x"+x+1, x=0,996 J1,001 0,9993 1,009* 6,99° 81 024
12 | y=x*-5x°+x", x=1,55 10012 0,9986 1,0113 11,022 /0,994
13| V= -12x"-5x>+6, x=0,995 J1,011 0,96 1,0015* 10,96 |  3/1,018
14| y=x’-x+1,3; x=2,96 J/1,0014 0,9988 1,0018° 9,023 */1,0015
15 | Y=x*10x-36x% x=1,03 J/1,0016 J0,99 1,0143 8,983 °/1,0025
16 | y=x"6x>+12x°, x=1,998 J/1,00022 /0,995 1,0008* 5,974 ¢/0,9997
17 | ¥v=6x"-x°, x=2,97 J/1,0019 0,9995 1,00093 1,994° ’/1,0021
18 | Y=x"+3x-1, x=3,98 1,00007 /0,988 1,007° 3,038 2/0,9982
19 | ¥ =-x%-3x+2, x=4,01 1,00012 /0,985 1,00078 5,04* 1%/0,9996
20 | y=x%-6x"+2x-3, x=3,02 J1,07 J0,99932 1,0016* 7,983 7/1,00035
21 | y=x"3x*+6x, x=2,99 J/1,005 J/0,99986 1,0018° 10,023 810,992
22 | V=- X +9x°+x, x= 398 J/1,0009 /0,984 1,0024° 7,953 /0,94
23 | y= x*x*+x%-3, x=-2,01 J/1,00017 /0,986 1,0133 8,96° 5/1,00155
24 | y= x*+3x-1, x=5,02 J1,022 /0,987 1,0001'2 9,913 $/0,9994
25 | Y= x’+x’+xtl, x=-3,97 J/1,0016 J/0,9991 1,0006"° 12,01 | 3/1,00045
26 | ¥=0,5x"- 2x°+7, x=2,02 J/1,0008 /0,989 1,00228 15,932 3/1,0009
27 | ¥=- 3x"+15x*+1, x=1,98 J/1,00018 0,902 1,00098 17,052 4/0,9992

3aganue 14

Bapmuanr 1:
1. Meto/10M HEOCPENCTBEHHOTO HHTETPUPOBAHUS BEIUNCIIUTD:
a) [ (5x* —7x+3)dx 6) | V;; Y dv B) [ (5" - 2x)dx
. 6 5

r)J.(sm x—;)dx n) I e x+ﬂ dx

2. MCTO,Z[OM IIOACTAaHOBKH BBIYUCIIUTH.

a) .f(7+3x)5dx 6)_[35in 5xdx B)IL‘X r) I\/ex——l-exdx 1) j S

1+9x? 1+2x

Bapmuanr 2:

1. Metoaom HCMMOCPCACTBCHHOI'O MHTCTPUPOBAHNA BHIYHUCINTD:
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3 2 2V_3V3 X 2
a) J-(4x +3X° —2x —8)dx 6)_[ oy dv B) I(B + 3x“)dx

3 3 2
T) I(cosx+;jdx ) I(sinzx_1+ ijdx

2. MGTO,Z[OM IOACTAaHOBKH BBIYUCINUTL.

B).[ 4dx - j 7dx Jexdx

2) [6-4%) dx  6)[7cosbxdx

3—-4x J1-16x2 e’ +1
3apanme 15
3anucarh TaOJUYHBIC HHTETPAIbI:
1° J‘ 0dx =
2°. I X dx =
B yactHoCTH, J.dx =
r (2o
X
4°, jaxdx =
X
B yacTtHOCTH, J.e dx =
5°. Icos xdx =
6°. jsin xdx=
r df _
COSs™ X
dx
R
SN~ X
dx
O L
var-x°
dx
B gacTHOCTH, j =
1-x°
dx
10°. =
J a? +x?
dx
B gacTHOCTH, I > =
1+Xx
3ananmue 16
Bapuanr 1:
1. BBIYHCITUTH METOJOM HEMIOCPEJACTBEHHOTO MHTETPHPOBAHUS CIICAYIONIHE ONPEICIICHHBIS
UHTETPaIbI:
4 dx 1
2) |3(1+z%)dz
) o ) j (1+2%)

n

3
2. Brprumcnuth CJICAYIOMUC UHTETpAJIbl METOJA0OM ITOACTAHOBKMU:

z 1
1 3 H 2
) oo o fosinx 5y [e* xdx
) _L(S 2x ) dx ) -([S—COSX X ) _([

Bapuanr 2:



1. BruyuciauThb MCTOJOM HCIIOCPCACTBCHHOI'O MHTCTPHUPOBAHUS CIICAYIOIINEC OIMMPCACIICHHBIC

WHTETPANbL:
3 dX 1 ,
1) j o 2) jl 5(y? +1)dy
2
2. Brruucauts CICAYIOMIUE UHTETpajlbl METOJA0OM IIOACTAHOBKHU:
i ¥3
2 2 cosx f a2
3) [(2x~1)"dx 4 [——dx 5 J3e x“dx
S 5 2+sin X 0
3amanue 17
BapuanTt 1

Haiitu npubinmkeHHOE 3HAYEHHE HHTErPajia, BEIYUCICHHOE 0 (hOpMyJie MPSIMOYTOJLHUKOB H
Tpanenun

4
fo (2x+3)dx, rneh =
Bapuanr 2
Haiitu puOIMKeHHOE 3HAUCHUE HHTETPaia, BEIYMCIEHHOE 110 (OopMYyJIe IPSAMOYTOJIbHUKOB U
Tpanenun

12
f7 (x—6)dx,tneh =

%, n=4,xj=a+ih,1=0,1,...,n-1, paBHo ... .

$, n=5xj=a+ih,1=0,1,...,n-1, paBHo ... .
3amanmne 18
Bapmuanr 1:

. 2
1. BerancnuTe onpeesieHHbIN HHTErpa: fo (4x2 4+ x — 3)dx.

o .l dx
2. BeIUUCAUTH ONpEACIECHHBIN HHTETPAL: fo TiaZ
3. BeIUMCINTD, MPeIBAPUTENHHO ClIENIaB PUCYHOK, TUIOMIA(b (PUTYPBI, OTPaHUYECHHON JTHHUSMHU:
y=—x2 + 4,y=0,x=-2,x=2.
4.HaiiTu 00beM Tema, IOIy4EeHHOTO MPH BPALIeHUH BOKPYT OCH a0CIMCC KPUBOJIMHEHHOH Tparenum,

OrpaHMYeHHOM muHuAMI: y = VX, y=0,x =1, x = 4.

5.CKOPOCTh ABIKCHHS TOUKH H3MEHSCTCS 110 3aK0Hy v = 3t° + 2t + 1(m/c). Haiitn myTh S, mpoiiaeHHbIit

TOYKOI 32 UETBEPTYIO CEKYHAY.
Bapunanr 2:

. 3
1.BBIYMCIUTE OTIpeIeNIEeHHbIH HHTerpan: | o (2x% —x + 4)dx.

2.BeruncnuTh onpeneneHHbI HHTETpall METOJJOM MOICTaHOBKHU: f 01(3X + 1)*dx.
3.BeruncnuTe, mpeaBapuTeabHO CAeNaB PUCYHOK, IUIOMAAL GUTYPhI, OTPAHUYCHHON JIMHUSMU:
y=-x24+2y=0,x=-1,x=1.
4.Haiitn 00BbeM Tena, MOJTYyYeHHOTO TIPU BPAIIEHUH BOKPYT OCH abCIIMCC KPUBOJIMHEHHON
Tpamnenuy, OrpaHuYeHHOM MuHEAMK: Y = VX, y=0,x =0, x = 1.
5. CKOpOCTb JIBHIKEHHS TOUKH H3MEHSAETCS 10 3aKoHy = 9t” - 8t (m/c). HaiiTu myTs S, mpoiiIeHHbIit
TOYKOM 33 YETBEPTYIO CEKYHIY.
3ananne 19
Bapmuanr 1:

1. JlaH®I KOMIUIEKCHBIE UHcha: Z; = 2 — 31, Zz, = i + 1, z3 = —1 — i. Beruucnure:

a)z; + 23, 0)zy+2Z3; B)Zy —Zy, T)Zp;—Z3; N)Zy'Zy; €)Z3'Zy.

Beramcimre: a) (2-0)(2+10)-(3-2i)+7; 6) (1+i)".
1 5-1
—;, B)—.
1+i i+2
[pencTaBuTh CleayrOIINe KOMIUIEKCHBIC YHCIa B TPUTOHOMETPUYECKO# hopme:

. 1,
Haijiti yacTHOE KOMITJICKCHBIX YHCEI: a) n 0)
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a)-3;  6)-i B) 1 +1i; r)—1+ iv3.
5. Haiiti koopauHatsel Touku M, n3o0paxkaromieil KOMIIEKCHOE YHCIIO

5{-2 .  8i-3
=—+i+—
3i+1 2-i
6. Pemmre ypaBHEHHS B KOMIUIEKCHBIX YHCIIAX:
a)x? —4x +8=0; 0)x2+ix+6=0.
Bapuanr 2:
1. [daHbl KOMIUIEKCHBIC yHcna: Z; = 2 + i, Zz, = 3i + 1, z3 = —2 — i. Beruncnure:

a)zy +2p; 0)zy +23; B)Zy —Zp; T)Zp—Z3y M) ZyZy; ©)Z3Zp.

Bemuancimre: a) (3+0)(3-1)-(6+2i)+7; 6)(i-1)"
. 1 1 3+i

HaiiT yacTHOE KOMIIJIEKCHBIX YUCEN: a) n 0) Pt B) —

[IpencTaBuTh Creayromne KOMIUIEKCHBIC YUCa B TPUTOHOMETPUYECKO# hopme:

a)-4;,  6)i; B) 1-i; r)—V3 +i.
5. Haiitu koopaunHatel Touku M, n300pakaromieif KOMIUIEKCHOE YUCIIO
_2-3i . 6i-4
T 2041 i+2"
6. Pemure YpaBHCHUA B KOMIIJICKCHBIX YUCJIaX:
a)x?2—8x+17 = 0; 6) x? + ix + 20 = 0.
3amanmne 20
Bapuanr 1:
1.BprunciaunTs:
A4
) 2o
Pg
6) C3 + C9Y

2.113 ypHbl, B KOTOpOI HaxoAsTcs S5 OenbIX U 4 yepHbIX 11apa, BBIHUMAIOT oAuH map. Hailtu
BEPOSTHOCTH TOT'O, YTO AP YESPHBIMH.

3.B sueiike conepxutcst 10 oAMHAKOBBIX JeTanel, moMeueHHbIX HoMepamu 1,2,3,...,10.
Haynauy uzBneueno 6 geraneil. Haiitu BEposSTHOCTH TOT0, UTO CPEU U3BJICUEHHBIX JIeTaleil
ocTaHeTcd AeTaib Nel,

Bapuanrt 2:

1 .BEIUMCITNTE:

a) 2t

Ag

6) C2 +C3

2.B notepee u3 10000 6uneroB umerorcs 2000 BeIUTpbIIHBIX. HaliTH BEpOSATHOCTH TOMY, UTO
OMJIET BBIUTPHIIITHBIN.

3.B simmke comepxutcst 10 ogMHAKOBBIX JieTajneil, moMeueHHbIX HoMepamu 1,2,3,...,10. Haynauy
U3BJI€YEHO 6 neraneil. HailTu BepoSITHOCTh TOTO, UTO CPEIN U3BJICUECHHBIX JI€TaJell OCTaHETCA
netaib Nel u No2.

Kpurepum oueHKu 3a1aHuii:
Otnnuno «5» — 6011€e 90% BBIMOIHEHHOHN pabOTHI
Xopomo «4» — ot 75% 10 90% BBINOIHEHHON PabOTHI

VY nonerBoputenbHO «3» — 0T 50% 10 75% BBITIOJIHEHHON PabOThI
HeynosnerBoputensHo «2» — 10 50% BBITTOTHEHHOMH pabOTHI

6. [IpuMepbl OLIEHOYHBIX CPEACTB IJISl POBEAEHUSI IPOMEKYTOYHOM aTTecTAluu

6.1 Bonpocs! ais qud¢epeHIIPOBAHHOIO 3a4eTa
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ITepeyeHb KOHTPOJIBHBIX BOIIPOCOB.

a s wnNE

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

22.

23.

24.
25.

26.

27.

28.

Matpuiel, 1eHCTBUS HAaJl MaTPULIAMU.

Onpenenurenu 1-ro, 2-ro, 3-ro nopsaKoB. [IpaBuio TpeyroJbHUKOB.

Onpenenurenu n-ro nopsaka. Teopema Jlamnaca.

OOpatHas maTtpuna. AJIrOpUTM HAXOKIEHHUS 00paTHOM MaTpULIbI.

Panr marpunpbl. AIrOpUTM BBIYMCIIEHHS PaHra MaTpUIbl C MOMOIIBIO 3JIEMEHTaPHbBIX
peoOpa3oBaHUM.

Cuctema nuHEHHBIX ypaBHeHHH. Meton oOpartHori matpuibl. Dopmynsr Kpamepa.
Meron I"aycca.

BekTops! 1 onepanuu Haj HUMU.

Koopaunats! Bektopa. [leiicTBus Haa BeKTOpamMu, 3aJJaHHBIMU B KOOPJIMHATHOU (opme.
JnuHa BekTopa.

JlexapToBa npsiMOyroJibHas cuctema koopauHat. [lonsipHas cuctema KOopAuHaT.
CkanisipHO€, BEKTOPHOE M CMELIaHHOE IIPOU3BE/ICHUSI BEKTOPOB.

OO6miee ypaBHEHHE NPSMOM JTMHUU Ha TNIOCKOCTH.

[TapameTprueckre 1 KAHOHUYECKOE YPaBHEHUSI MPSAMOI Ha MIIOCKOCTH.

YpaBHeHHe NPAMON, TPOXOASIIECH Yepe3 ABE 3aJaHHbIE TOUKH.

VYpaBHeHUE NPSAMON JTUHUH B OTPE3Kax.

YpaBHeHHE NPSMON TUHUH C YTIOBBIM KO3PHUITUEHTOM.

VYron mexnay aByms npsmbiMU. KpuTepuu napajielbHOCTH U MEPHEHIUKYISIPHOCTH
JIBYX MPSMBIX.

Kpussbie Broporo nopsiaka. Kanonnueckue ypaBHEHUsI OKPYKHOCTH, 3JUINIICA.

Kpussie Broporo nopsaka. Kanonnueckoe ypaBHeHHE runepOoJIbl.

Kpussie Broporo nopsiaka. Kanonnueckoe ypaBHeHHe apadoibl.

[Tpenen ¢pynkuuu B Touke. OCHOBHBIE TEOPEMBI O MIpe/enax.

[Tpenen ¢yHKUIMM MpH X, CTpeMsIEMCs K OECKOHEYHOCTU. 3aMeydaTellbHbIe IMpeJlebl.
Yucio e.

HenpepbIBHOCTh (YHKIIMU B TOUKE U HA MPOMEXyTKe. Touka HepepbIBHOCTU (DyHKIUU.
Touka pa3peiBa pyHKkuuu. CBoiicTBa HenpepbIBHBIX QyHKIMH. [Ipupamenre aprymenTa.
[Tpupamenue GpyHKIUY.

[TpousBognas  ¢yukuuu. uddepenunan Qynkuuu. [‘eomeTpuyeckuil  cMbICH
MIPOU3BOJHON. MeXaHNYECKNH CMBICI IIPOU3BOIHOM.

Tabnuua npousBoaHbIX. [loHsTHe cnoxHOM QyHKIMK. [Ipon3BOAHAS CIIOKHON HYHKINU.
Cxema wuccnenoBanusi ¢yHkuuu. OO6nacte onpeneneHus QYHKIUH. MHOXECTBO
3HayeHud QyHkuu. YetHOCTh M HedeTHOCTh ¢yHkuuu. Hymu ¢ynkuuu. Ipomexyrku
3HaKonmocTosHCcTBAa  (yHKIMHU. Bo3pacranme wu  yObiBaHMe (QYHKIMH, [PaBHUIIO
HAXO0XJICHHS MPOMEXYTKOB MOHOTOHHOCTH. ToOUkM 53KCTpeMyMma (YHKIHMH, IPABHIIO
HaXO0XIEHUS SKCTPEMYMOB (YHKIIHH.

[IponsBogHbie BBICIIMX MOPSAKOB. DOUZWYECKUH CMBICI BTOPOM MPOHM3BOJHOM.
UccnenoBanmne GyHKIIUH C TIOMOIIBIO BTOPOW TTPOU3BOTHOM.

[TepBooOpaznas. Heompenenennsiii maTerpai. OCHOBHBIE CBOWCTBA HEOMPEAEIEHHOTO
MHTETpaJa.

Tabnuua HeonpeaeIeHHBIX HHTETPAJIOB.
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

Metonbl HHTETPUPOBAHUS: METOJ] HEOCPEACTBEHHOTO HHTETPUPOBAHUS; METOJ] 3aMEHBI
NIEPEMEHHOM (METOI OJICTAHOBKH ); METOJ MHTEPUPOBAHHUS 10 YACTSIM.

Omnpenenennbii uHTerpan. I[loHsTue wuHTErpanbHONM CyMMBl. JlOCTaTOYHOE YCIIOBUE
CYIIECTBOBAHHMS ONPEICICHHOTO HHTErpaja (MHTErpUPYeMOCTH (DYHKIIHH).

OcHOBHBIE ~ CBOMCTBAa  ONPENECIEHHOIO  HHTEerpana. ['€oMeTpuuecKkuil  CMBICIH
OIpeIeIEHHOr0 UHTErpaa.

MeTo1pl BEIYHCIICHUS ONIPEACICHHBIX HHTEeTpanioB. @opmyra Hetotona-JleiioHuma.
['eomerpuueckue u GU3NUECKUE IPUITIOKEHUS OIIPEEICHHOI0 HHTErpaa.

@DyHKIMU HECKOJIBKUX NTePEMEHHbIX. YacTHbIE IPOU3BO/IHBIE.

[Tonstue  muddepennmanbHoro  ypaBHeHus. OOmee W 4YacTHOE — pelLICHHE
g depeHaibHOro ypaBueHus. arerpanbabie kpuBbie. 3agaya Komm.

3anauu, npuBoAIKe K AupHepeHInaIbHBIM YPaBHEHUSM.

Mertoas! pemenus nupdHepeHIuanIbHbIX YpaBHEHHUH.

Anrebpanueckas GpopMa KOMIIJIEKCHOTO yMcia. J[edcTBUS HaJ KOMIUIEKCHBIMU YHCIaMU
B asireOpandeckoit popme. I'eomeTprdeckas HHTepIpeTalys KOMILUIEKCHOTO YHCIA.
Tpuronomerpuyeckas (opma KOMIIJIEKCHOro uucna. JIeWCTBUS HaJ KOMIIJIEKCHBIMH
YHCIaMU B TPUTOHOMETPUUECKOH hopme.

6.2 IIpuMepsl NPAKTHYECKHUX 32 1aHUIA

7.
8.

10.

11.
12.

13.
14.

15.
16.

17.
18.

5x
. 7
Beraucauts npeaen lim (1+—j .
X—>o0 3x

Breraucnutb MpeCacibl:

. B —x*+1 X +2x . x?-4
a) Im ————;6) im ———; ) Im ———.
o 2XT 4+ X xom X°—4 x>n X +2X
. sinbx
Berunciurs npegen lim
x-0  3x
) GRS
Beraucnmts npenen lim ———.
x>0 X —2X
. X?-10x+16
Berauciourts npeaen im —————— .
x—8 X—8

BbruncnuTe 3HaU€HUE TPOU3BOTHON ClIeAyoIHX QYHKIUHA B Touke X, =4:
a) f(X)=8x*—-Inx;6) f(x)=x>+5x.

Haiitu npousBoaHyto GpyHkmu Yy = (X4 —5x° + X)7 .
. 11x-8
Haiitt mpon3BOAHY0 QyHKIHH Y = —— .
2X+4

Haiitu npousBonnyto GyHKIMH Y = e?®,
Haiiti npousBoanyto GyHkiuu Y = In (8X4 —3x° + 2).
y y 4-x3+x?-2x
Haiitn HeonpeneneHHbIi HHTETpa I dx
X

Halitn HeonpeneneHHbIi HHTErpal METO0M 3aMEHbI IEPEMEHHOM !

a)J.xz-eXde 6).[(6x+11)4dx B)_[cos(Gx—l)dx r)_[sinﬁx-cosxdx.

19.

Brraucnuth onpenesieHHbI HHTErpat:
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20.

21.

22.

23.
24.
25.

26.

2003 | b
2X° +X
B)J—

3 1
a) I(5X +1)dx 6)J(x—5)xdx —ax.
0 0 X

0
CKOpPOCTb JBHKCHHUS TOYKH U3MEHSETCS 10 3aKoHy V =5t? +4t +2 (m/c). Haiiti myTs S,
MPONJEHHBIA TOYKOM 3a 4 ¢ OT Hayaja ABUKCHHUSI.

Boerurcnute 00beM Tela, MOTYYCHHOTO OT BpalleHHs (PUTyphl, OTpAaHHYECHHON JTMHUSMU
y=X2, y=0, x=1, x=3, Bokpyr ocu OX.

Beruucnuts niomaae GUrypsl, OrpaHUu4eHHON JTUHUSAMHU Y = X2, y=0, x=1, x=2.
Pemuts ypaBuenue: x2 — 0,64 = 0.

PemnTs ypaBHenue: x% — 6x + 25 = 0.

Pemute cucremy ypaBHeHmii : a) merogom laycca, 6) mo dopmymam Kpamepa, B)
2x—y—z =4,
METOJIOM 0OpaTHOW MaTpPUIIbI {3x +4y -2z =11,
3x -2y +4z=11.
Haittu: 2A + B — 3 ipu

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