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KA®EJIPA Oo0meo0pa3oBaTebHbIe U CTIENUATbHbIE THCIUNIMHBI

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Kypc 1

Bun 3anaruit vII PIT Hroro
Jlexuun 6
IIpakTuueckue 8 8 8 8
HUroro ayn. 14 14 14 14
KonrakTHast paboTa 14 14 14 14
Cawm. pabora 193 193 193 193
Yackl Ha KOHTPOJIb 9 9 9 9
Hroro 216 216 216 216

OCHOBAHHE

Y4eOHBIN TUTaH YTBEPKIEH YIEHBIM COBETOM By3a OT 15.04.2025 1. mpotokom Ne 11.

Pabouas nporpamma cocTtapieHa Ha OCHOBE pabodel MporpaMMbl YKa3aHHOW TUCHMIUIMHBL, yTBepxkaAeHHOH B PI'BOY
BO PI'DY (PHUHX) c¢ ydveroM yCIIOBHI peanu3aliii NpPOTpaMMbl OakalaBpuaTa, IEHCTBYIONMX B (umnane
(dhenepambHOTO TOCYIaPCTBEHHOTO OIOMKETHOTO 00pa30BaTEIFHOTO YUPEKISHHS BHICIIETO 00pa3zoBaHus «PocToBCkmiA
rocyaapcTBeHHbIH 3koHoMuueckuii yauepcureT (PUHX)» B 1. Uepkeccke KapagaeBo-Uepkecckoit Pecryomuku

[Iporpammy cocraBmin(u): K.¢.-M.H., no1., llanommukosa O.U1.;K.T.H., noneHt, JIykbsHosa I.B.

3aB. kadenpoii: k.3.H., noueHTt H.B. TpeTpsikoBa



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1 HAy4YUTh CTYJACHTOB anre6pa1/1qec1<0My SA3BIKY, MATEMATUICCKOMY aIapary, HeO6XOIII/IMI)IX JUT TPUMCHECHUS MAaTEMAaTUYCCKUX
MCTOOOB B TeOpeTH‘IeCKOfI u HpaKTH‘{eCKOﬁ ACATCIBbHOCTHU, B DKOHOMUYECKUX HCCICHOBAHUAX U TCOPHUU YHPABJIICHUS; NaTb
CTYACHTaM 0a30BbIe MaTeMaTHYCCKHE 3HAHHUS [0 JIMHEHHOM anrere 1 MarcMaTu4€CKOMY aHaJIu3y, HeO6XO,HI/IMLIe JUIA
NMOHHMMaHHus TCOpHUHU BepOHTHOCTeﬁ H MaTeMaTH4CCKOU CTAaTUCTHUKH, aHaJIn3a JaHHbBIX W HWHCTPYMCHTAJIBbHBIX MCTOIOB
CTaTUCTUKU, TCOPUU OPraHU3aAINU U APYTUX MATEMATUYICCKUX U CTICHUAJIBHBIX KypCOB

2. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA JUCHUTLJIUHbI

OIIK-1. CnocoGen NMpUMEHSITh €CTECTBEHHOHAYUYHbIe U OOIIeHHKEHEPHbIe 3HAHHUS, METOAbl MATEMATH4YE€CKOr0 aHAaJu3a W
MOACJTUPOBAHNUSA, TCOPCTHUICCKOI0 U JKCIICPUMEHTAJIBHOI'0 UCCJICIOBAHUA B npodmccnona.m,noﬁ JEeATCJIBbHOCTH,

B pe3ysibTaTe 0CBOCHHS JUCUMILIUHBI 00yYAIOIMIICS NOJIAKEH:

3HaTh:

- METO/IbI KOJIMYECTBEHHOTO M Ka9€CTBEHHOTO aHaJN3a, IPUMEHSEMbIE B CHCTEMHOM MOXOJIE AJISL PEIICHU 3a/1a4 B TpodeccnoHanbHO
JeITeNFHOCTH (cooTHeceHo ¢ nHaukaTopom OITK-1.1)

Ymern:

- MPHUMEHATh METOIBl KOJMYESCTBEHHOTO W KaueCTBEHHOTO aHajK3a, MPUMEHSEMbIe B CHCTEMHOM ITOIXOAE JJIS PEIICHHs 3aj1ad B
podeCCHOHATBHOM NeATeNBbHOCTH (CooTHECEHO ¢ mHankaropoM OITK-1.2)

Baanern:

- HaBBIKAMH IPIMEHEHUS METOJOB KOJMYECTBEHHOTO M KAa4YeCTBCHHOTO aHAIN3a, IPUMEHIEMBIX B CHCTEMHOM ITOAXOJE JUIS PEIICHUS
3a7ad B POQeCcCHOHATBHON NesATeNbHOCTH (cOoTHeCeHO ¢ nHaukaropoM OIIK-1.3)

3. CTPYKTYPA U COOEPKAHUE JUCHUITJIMHBI

Paznes 1. DineMeHThI JINHEITHOI aaredpbl

Bua 3ansitus / Cemectp /| KonuuectBo
Ne HaunmeHoBaHHe TeMbl, KPAaTKOe codep:KaHue KoMnerenuun
pabotsl / popma ITA Kypc 4acoB
"Marpuipl, OmpenenuTeNd W UX CBOMCTBA. JIMHeHHBlE omepauuu Hajg
marpuuamu. Ilepemuoxenue marpun'. Marpunsl. JluHeiiHsle onepanuu
11 |Han marpumamm u nx cBOlicTBa. YMHOXEHHME MaTpHIL. CBOI:/:ICTBa T 1 ) OIK-1
nepeMHOXKeHus1 Matpull. Omnpenenutend 2-ro U 3-ro mopsakoB. CBoiicTBa
onpenenureneil. Pemenne cucteM JIMHEHHBIX anreOpanyecKux ypaBHEHUMH
(CJIAY) metonom Kpamepa.
«Matpunpl, ONpeNeNuTeId U UX CBOMcTBa. JluHelHble omepanuu Haj
matpunamu. llepemHOxeHHe Marpui».Marpuiel. JluHeiHbIE omepanuu
12 HaJl MaTpulaMH ¥ UX CBoiicTBa. YMHOkeHue Marpul. CaoiicTBa CaMocTosiTeabHas 1 10 OIK-1
nepeMHoxeHus: Marpun. Onpenenutenu 2-ro u 3-ro nopsiakos. CpoiicTsa pabora
onpenenureneil. Pemenne cucreM JIMHEHHBIX anreOpanyecKuX ypaBHCHUIH
(CJIAY) meronom Kpamepa.
«Matpunpl, omnpeneNuTeNd W UX cBoiicTBa. JIuHelHble omepanuu Haj
marpunamu. [lepeMHOXeHUE MaTPUID
13 Marpunpl. JluHeiHBIE omepanuu Hajg MaTpHIaMH M WX CBOWCTBA. [IpaxTHyeckue 1 2 OIK-1
’ YMuoxenue marpuil. CBoiicTBa nepeMHOKeHHs MaTpull. Onpenenurenu 2- 3aHATHUSA
ro u 3-ro nopsakoB. CaolicTBa onpenenuteneil. Pemenne cucrem
JMHeNHbIX anrebpandeckux ypasHenuit (CJIAY) merogom Kpamepa.
«Omnpenenurenu u ux ceoiicrsa. Pemenne CJIAY metonom Kpamepar.
1.4 Brruncnenne onpexpenurteneid 2-ro u 3-ro mopsakoB. Pemenue CIIAY CamocrosaTenpHas | 10 OIK-1
’ metonoM Kpamepa. Beluncienue ompenenureneii 4-ro mopsiika pabora
HCIIOIb30BAHUEM CBOMCTB OIpeie/IuTeNei.
"Marpuna, oOparHas K 3aJaHHON. PeleHue MaTpu4HBIX ypaBHEHHI".
. Z CamocrosiTesbHast
1.5 | Anroput™M HaXOXKACHUS MATpHUIbl, OOpaTHOW K 3aJaHHOM. pelIeHue paora 1 10 OIIK-1
OCHOBHBIX TUIIOB MAaTPHYHBIX YPaBHEHUIL.
1.6 | Beinonnenue 3ajanuii ¢ npuMeHeHneM cpeacTs nakera LibreOffice CaMO;Z%’;TTZHLHaH 1 8 OIIK-1

Pa3nen 2. DjeMeHThI BeKTOPHOI aJIredpbl M aHAJIMTHYECKOH reoMeTpuu

Buj 3ansitus / Cemectp /| KonmyectBo
Ne HanmenoBaHue TeMbl, KpaTKoe CoAep KaHue KomnereHuuu
pa6otsl / popma ITA Kypc 4acoB
"BekTopsl U nuHEiHBIE onepanuy Hax HUMHU'. Cllo)KE€HHE M BBIYUTAHHE CaMocTosTebHAS

2.1 |BekTopoB B reomerpuueckoil popme. JInHelHbIe Onepaluy Ha/l BEKTOpaMU aGora 1 4 OIIK-1
B KOOPJMHATAX. P




"AHanuTH4eckas reoMeTpus Ha rmiockocTtd. [Ipsmas. Kpusble BTOpOro

29 nopsiaka". CamocrosTenbHas 1 4 OIK-1
Ipsimast Ha TIOCKOCTU U OCHOBHBIE CIIOCOOBI €€ 3a1anus. Kpusbie BToporo pabora
MOPsIAKA: OKPY)KHOCTB, ILIMIIC, runepboia, mapadona.
23 "ITnockocts ¥ mpsiMass". PasnmuuHble cnocoObl 3aaHHs OPSMON | CamocTosiTenbHas 1 4 OIK-1
" | mockocth. pabora
"CransipHoe TpOM3BENCHHE IBYX BEKTOpPOB. BekTopHOe mpom3BeneHHe
24 |/BYX BEKTOPOB. CMelaHHOE TIPOU3BENICHNE TPEX BEKTOPOB". CamocTosiTenbHas 1 4 OIK-1
" | Ckxanspnoe mnpousBenenue IByX BEKTOPOB B KOOpAMHATax. Bexrophoe pabora
MPOU3BEICHHE JBYX BEKTOpPOB. CMEIIaHHOE IPOU3BE/ICHUE IBYX BEKTOPOB
2.5 |BomonHenue 3amganuii ¢ npuMeHeHneM cpeacts nakera LibreOffice CaMO;;%:_anHaﬂ 1 4 OIIK-1
Paznen 3. [Ipeneast. IuddepennuanbHoe ncuucjiaenne PyHKIUM OHOMH NepeMeHHOI
Bun 3ansiTus / Cemectp /| KonmuectBo
Ne HaumenoBaHue TeMbl, KPaTKoe coJepKaHue Komnerenuun
pabotsl / popma ITA Kypc 4acoB
"IMpenensr”. Omnpenenenue mnpenena ¢yHkuuu. CBOWCTBa IPEAENIOB.
OCHOBHBIE THIIBI HCONPEIENCHHOCTEHl M CIOCOOBI HX PACKPBITHSL.
HenpepsiBHocTs (ynkumu."[IponsBonusie”. OnpeneneHue Mpou3BOAHOI.
3.1 |[IIpaBuna muddepennuponanus. Tabnuna npousBoanbix. IlpomsBomnsie| JlekunoHHbIE 3aHATHS 1 2 OIIK-1
BeiciuX nopsiakoB.IIpaBuwino Jlomurans. IlpuMeHeHHe NPOU3BOAHBIX'.
PackpbiTHe HeONpeJelIeHHOCTeH ¢ MOMOIIbI0 TpaBuia Jlonurans.
IIpumeHeHre TPOU3BOAHBIX K UCCICAOBAHUIO (DYHKIIHIA.
"[Ipenemnsr. PackpsiTie anreOpandecKux HeoIpeaeIeHHOCTeH .
Beruucnenue npenenos. PackpsiTue anreOpandeckux HeorpeeeHHOCTeH
(0/0), (o0/0), (0-00), (0*0). "IlpaBuna muddepenunpoBanus. Tabnuna
32 TPOU3BOMIHBIX". OtpaboTka TEXHUKH nmuddepeHrpoBanHus. [IpaxTugeckue | 5 OIK-1
’ "udpdepenuupoBanne QyHKIUH, 33aHHBIX HESBHO M MapaMETPUYECKH. 3aHATHS
IIpousBonubie BbiclMX nopsakos”. Juddepenunposanue QyHkuui,
3aaHHBIX HESBHO UM [apaMeTpuyecKu. HaxoxIeHue NpOH3BOIHBIX
BBICIIIMX MOPSAKOB.
"[Ipenemnsl. PackpsiTie anreOpandecKux HeolpeaeleHHOCTeH .
. CamocrosiTenbHast
3.3 | Bouucnenue npeznenos. PackpbiTie anredpanyeckux HEONpeAeseHHOCTeH 6 1 10 OIlK-1
(0/0), (s0/50), (s0-00), (0%*c0). pabora
34 "Crneurnpeaensl. CpaBHeHHE OECKOHEYHO Manbix BenuuuH". Criemnpenessl. CamocrosTenbHas 1 10 OIK-1
) CpaBHeHHE OECKOHEYHO MaJIbIX BEJIMYUH. pabora
35 "IMpaBuna auddepenunponanus. Tabmuna npousBogHbix". OrpadoTka CamMocTosTenbHast 1 10 OIK-1
’ TEXHHUKH AU PEPeHIIPOBAHHSI. pabora
"NIupdepeniupoBanne QyHKINH, 33AaHHBIX HESBHO M MapaMETPUYCCKH.
36 IIpousBonubie BbicmMX nopsakos”. Juddepenunposanue Qynkuui, CamocrosiTesbHast 1 10 OIK-1
" |3amannpix HesBHO W mnapamerpuueckd. HaxoxkaeHue MPOHU3BOAHBIX pabora
BBICIIIMX OPSAKOB.
"Nupdepenuuan. [pasuno Jlonurans". Haxoxaenue auddepenunanon
3.7 |dyHkumii. PackpbiTue HeEONpeneNeHHOCTEH C IOMOIIBI IpaBUiIa Camoctostenbias 1 10 OIlK-1
Jlonuranns. patora
"UccnenoBanne ¢yHKnui ¢ momomplo mnpom3BoxHbIX". MccriemoBaHue
38 (GyHKIMI HAa MOHOTOHHOCTH M TOYKHM OSKCTpemyma. MccremoBanue CamocTosTenpHast | 10 OIK-1
’ (GyHKIMH Ha BBITYKIOCTh, BOTHYTOCTb, TOYKM Heperuda. [lomnoe wuc- pabora
cyieioBaHNe (DYHKIIMH.
3.9 | BoinosnHeHue 3aaHuii ¢ IpuMeHeHneM cpencts nakera LibreOffice CaMO;i%’(I)TTZHBHaﬂ 1 8 OIIK-1
Pa3nen 4. HeonpenesieHHbIH U onpeiesIeHHBI HHTErPaJl.
Bua 3ansitus / Cemectp /| KonmmuecTBo
Ne HauMeHoBaHHe TeMbl, KPaTKoe COAep:KaHue Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
"IlepBooOpasnas. HeompeneneHHbli M ONpeneNeHHbIH  MHTErpail.
WuterpupoBanue panuoHanbHbeiX QyHkuumit". ITloHsTHe u  CcBOMCTBa
MepBOOOpa3HOil M HEONpeIeIeHHOT0 WHTerpana. TaOliiima HHTErpajoB.
WHTerpupoBaHne BBIPAKCHHUN, CONEP)KAIIUX KBAAPAaTHBI TPEXWIEH B
41 |3Hamenarere. HHTerpupoBaHue 1o 4acTsiM. 3 P — 1 5 OMK-1
WppaluoHaibHbIX W TpUroHOMeTpuueckux (yHkumit". MHTErpupoBanue
pauMoHANBHBIX (YHKIHMHA C HNOMOLIBIO PA3IOKEHUS MX Ha MPOCTEHIINe
npobu. HMHTerpupoBaHue HpPpAlMOHANBHBIX (OYHKIMA €  [OMOLIBIO
CTENEHHBIX 3aMeH. MeToabl HMHTErpUpOBaHUS TPUIOHOMETPHYECKUX
(byHKIHH.
"I[lepBooGpa3nas. HeonpeneneHHblit MHTErpal U ero cBoiicta. TabnuuHoe
4.2 |wunrerpmpoBanme". Tabmuunoe wuHTerpupoBanue. HTerpmupoBanue Hpaxmiieckue 1 2 OIIK-1
METOZIOM 3aMeHBbI lepeMeHHOM. HTerpupoBanye no 4acTsm. SAITHA
43 "TTepBoobpasnast. HeonpeneneHHbI HHTETpan U ero ceoiicta. Tabnmuunoe| CamocTosATeNbHAS 1 10 OIK-1

unTerpupoBanue’. TabmuuHOE HHTETPHUPOBAHUE.

pabora




"NHTerpupoBaHue  palMOHANBbHBIX  (YHKUMHA. MppanuoHanpHbIX U
TpuroHoMeTpuueckux — ¢yHkuuid". MHTerpupoBaHHE — palMOHATBHBIX
. . CamocTosiTenpHas
4.4 |dyHKUMH C TOMOLIBIO pA3JIOKEHUS WX Ha Hpocreimme Ipolu. aGora 1 10 OIlK-1
HHTterpupoBanie HPpalMOHAIBHBIX (YHKIHMH C TOMOIIBIO CTEIEHHBIX p
3aMeH. MeTo/ibl HHTErPUPOBAHHUS TPUTOHOMETPUYECKHUX (DYHKIHH.
"OmpeneneHHblii uHTErpaid. MeToabl HUHTETPUPOBAaHHMA IOA 3HAKOM
45 |onpenenentoro nHTerpana'. HaxoxkJIeHne onpenesieHHbIX MHTETPAJIOB C [pakTHyeckue 1 2 OIK-1
’ nomoupio  (opmynsl  Hetotona-JleiiOHuna. 3amMeHa NEepeMEHHOH Mo 3aHATUSA
3HAKOM OINPEAEIEHHOTO HHTETpaa.
CamocTosiTenpHas
4.6 |"HuaterpupoBanue no yactsam'". IHTErpupoBaHue MO YaCTAM. pabora 1 10 OIIK-1
"OnpeneneHHbli  MHTErpai. MeToibl WHTETPHPOBAHMS TMOJA 3HAKOM
47 |ompenenenHoro nHTerpana". HaxoxkaeHne omnpenesieHHbIX MHTETPAJIOB C CamocTosiTenpHas 1 10 OIK-1
" |momompio ¢opmynsl Herorona-JlelibHuma. 3aMeHa IepeMEHHOU IO pabora
3HAKOM OINPEAEICHHOTO HHTErpaa.
Y CamocTosiTenpHas
4.8 | "HecoOcTBeHHblit nHTerpan". BeiuncieHne HeCOOCTBEHHBIX HHTETPAJIOB. paora 1 9 OIIK-1
"TeoMeTpruecKre M SKOHOMHYECKHE MPUIIOKEHHUsS HEONpPEAEICHHOIo |
49 |onpeneienHor0 uHTerpana". Berumcienwe rwromianed, mmumH ayr u|  CamocTosTenpHas 1 10 OIK-1
’ 00BEMOB C TIOMOIIBIO OIPENEJICHHOTO HHTEerpaia. OKOHOMHUYECKHE pabota
TIPUIIOXKEHUS! ONPEJICICHHOTO HHTEerpaa.
N . CamocTosiTenpHas
4.10 | BemmonHenue 3aaanuii ¢ npuMeHeHneM cpeacts nakera LibreOffice pabora 1 8 OIIK-1
4.11 |IloaroroBka K MPOMEXYTOYHOI aTTECTAINH DK3aMeH 1 9 OIIK-1

4. POHJ] OIEHOYHBIX CPEJICTB

CrpykTypa W comepkaHue (OHAA OIEHOYHBIX CPEACTB MJIS TPOBEACHHS TEKYIIEro KOHTPOJS WM IIPOMEXYTOYHOH aTTecTalny
npencTasieHs! B [Tpunoxennn 1 x pabodeil mporpaMMe TUCIIUMIHHEL

S. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. Y4eOHble, HayYHbIe H MEeTOAMYECKHE U3IaHUS

ABTODBI,
COCTaBUTEIU

3aniaBue

WznarenscTBO, rox

bubGnuoreka /
KomuuecTBo

Makapos E. B., Jlynry

Briciias MaTemarHka: PYKOBOACTBO K PEIICHUIO

Mocksa: ®usmatiaut, 2005

OBC «YHuBepcureTckas

K. H. 3ama4: yueOHOe mocobue OubIMOTEeKa OHJIANHY»
2 I'ycak A. A. Beicinast MaTemaruka: yueOHHUK Musck: TerpaCuctemc, OBC «YHuBepcureTckas
2009 6ubnuoTeka oHIaNH»
3 CryneHt. AciupaHt. Mccnenopatenb: OBC «YHuBepcureTckas
BCEPOCCUNCKUIN HAyUYHBIN KypHAI: )KypHal OuOIMOTEeKa OHJIANHY»
4 |Kacrpuua O.A. BpIcias MaTeMaTuKa 171 SKOHOMHCTOB: YueOHoe Mocksa: OOO "HayuHo- OBC «Znanium»
nocobue H3JaTEeIbCKUAN LICHTP
NH®PA-M", 2015
5 Pxescknii C. B. Beicimast MaTemaruka I: nmuHeliHas anre6Gpa n Mocksa: OOO "HayuHo- OBC «Znaniumy»
aHaJIUTHYECKast reoMeTpust: YueOHoe mocodue U3aTENbCKUM [EHTD
NHOPA-M", 2019
6  |Pxesckuii C. B. Bsicinas MaTeMatHKa IV: uncioBsie 1 Mocksa: OOO "Hayuno- OBC «Znanium»
(YHKIMOHATBHBIC PsI/Ibl; OOBIKHOBEHHBIC U31aTeNbCKHI LIEHTP
i depeHnanbEble ypaBHeHHs: YaebHoe mocodne | THOPA-M", 2019
7 | Pxesckuii C. B. Bpricias marematuxa III: mHTErpanbsHOE Mocksa: OOO "HayuHo- OBC «Znanium»
HcynciieHne: YueOHoe nmocooue H3aTeTTCKUHN TISHTP
NHOPA-M", 2019
8 Pxescknii C. B. Beicmras maremaruxa II: muddepenmmansnoe Mocksa: OOO "Hay4Ho- OBC «Znanium»
HcuncieHne: YuebHoe mocoone U3JaTeNbCKUM LIEHTP
NHOPA-M", 2019
9 Kyxoga I'.C. Beiciast MaTemaruka [uist 6akanaBpa. [[pakTUKyM. Mocksa: OOO "Hayuno- OBC «Znanium»
Yacts 2: YuebHOE mocodue HU31aTEIbCKUM LIEHTP
NHOPA-M", 2019
10 [>KykomaI.C. Beiciias marematuka st 6akanaBpa. [IpakTukyM. Mocksa: OOO "HayuHo- OBC «Znanium»
Yactse 1: YuebHoe nocobue W3JaTEeBCKUN IICHTP
NHOPA-M", 2019
11 Sumenes JI.T. Briciias MareMaTuka: Y4eOHUK Mocksa: M3narenbckuit OBC «Znaniumy
Lleutp PO€, 2020
12 [Jlypse LT, Beicmas maremarnka. I[Ipaktukym: Yue6HOe Mocksa: By3oBckuit OBC «Znanium»
®ynTurosa T.IL nocobue yueOHuK, 2023




ABTOpHI, bnbmmorexa /
3arnnaBue WsnatenscTBO, rOxI
COCTaBUTEHU Konnuectro

13 | unaues B.C. Briciias mareMaTuka: Y4eOHUK Mocksa: OOO "HayuHo- OBC «Znaniumy»

W3IATeNBCKUHN IISHTP
NHOPA-M", 2024

14 | Bobpuk I'N., Beiciiias MaTeMaTHKa JUisi 3JKOHOMUCTOB: COOPHHK Mocksa: OOO "Hay4Ho- OBC «Znanium»
Ipunuesnuroc PK., 3aga4: YueOHoe mocobue W3JaTEeNIbCKUHN IIEHTP
Marsees B.U., Pynsik HUH®PA-M", 2024
B.M.

5.2. l'[poq)eccpwHam,m,le 0a3bl JaHHBIX U I/IH(l)OpMaIIHOHHl)Ie CIIPpaBOYHBbIEC CUCTEMbBI

HCC "T'apant" https://internet.garant.ru
®eneparpHas rocyIapcTBeHHas CiTyx0a cTaTHCTHKH https:/rosstat.gov.ru (CBOOOIHBIH HOCTYIT)

5.3. IlepeyeHsb MPOrpaMMHOTO o0ecTedeHnst

Onepaunonnas cucrema PEJ] OC
CBoOomHO pacnipocTpansieMblid opucHbIi makeT LibreOffice

54. Y‘leﬁHO-MeTOZ(I/l'IECKI/le MaTepuaJibl 1J1s1 06yqaloumxca C OrpaHUY€HHBIMH BO3MOKHOCTHAMM 3/10POBbA

[pyr HEOOXOMMMOCTH IO 3asBICHUI0 OGYYAOLIErOCs ¢ OTPAHHYCHHBIMHI BO3MOXKHOCTSIMH 30POBbs y4eOHO-METOANYCCKHE MAaTECPHAIIBI
HPEAOCTABISIIOTCS B (hOpMax, afanTUPOBAHHBIX K OTPAHMYCHHUSM 3IOPOBbS M BOCHPHUSTHA HHGbOpMauuu. s UL ¢ HapyLICHUSIMH
3penus: B hopme ayauodaiina; B nedarHoit Gpopme yBesmmdeHHbIM mpudTom. st UL ¢ HApYLICHUSIMHU CliyXa: B (JOpME AIIEKTPOHHOTO
JIOKYMEHTa; B redaTHol ¢opme. st MLl ¢ HAPYIICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3JIeKTPOHHOTO JIOKYMEHTa; B
nevyaTHoit popme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JIUCIIUITJINHBI

[Momemnienus uisi BceX BHOOB pabOT, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBAHBI HEOOXOMMMOMN CleNHaTM3upOBaHHOIM
y4aeOHOI MeOeIIbI0 U TEXHUUSCKIMHU CPEACTBAMHU O0YIeHHS:

- CTOJIBI, CTYJIbS;

- MIEPCOHAIILHBIN KOMITBIOTEP / HOYTOYK (TIEPEHOCHOH);

- IPOEKTOP;

- 9KpaH / UHTEPAKTUBHAS TOCKA.

7. METOANYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIIUXCSA 11O OCBOEHHUIO JTUCITUITJINHBI

Metonuueckre ykazaHusl 10 OCBOCHHUIO TUCIMIUIMHBI IpeAcTaBieHsl B [Ipuioxkennu 2 k paboueil mporpaMme AUCHUILTHHEL.




®OHJ OHEHOYHBIX CPEJACTB

Hpuioxkenne 1

1 OnucaHue NOKa3aTeJeld U KpUTepUeB OLleHMBAHUS KOMIETEeHUI Ha Ppa3/IMYHbIX ITaNax UX
dopMupoOBaHUA, ONIMCaHHUE IIKAJI OLleHUBAHUS

1.1 IlokazaTenu u KpUTEPUHU OLIEHUBAHUS KOMIETEHIIHIA:

3VYH, cocrasisroniue
KOMIIETEHITHIO

Tloka3zarenu olleHUBaHUSI

Kpurepuu onieHuBanus

Cpenctsa
OILICHUBAHHS

OIIK-1: CrocobeH MpuUMeHSTh €CTeCTBEHHOHAaYYHbIE U 00IIEMH)KEHEPHbIE 3HAHUSI, METObl MaTEMaTHYECKOTO
aHaJu3a 1 MOJICIIMPOBAHUS, TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS B MPO(ECCHOHATBHOM
JIEATEIIbHOCTH

3HaTh:

- METO/IBI
KOJIMYECCTBCHHOI'O U
Ka4eCTBEHHOI'0 aHaJIu3a,
HpI/IMeHﬂeMLIe B
CHCTEMHOM ITOXOJIE JIIs
peurenus 3ana4d B

JleMoHCTpHUpYET 3HaHUE
OCHOBHOM U JJOMOJHUTEIbHOMN
JUTEPATYPBI, COAEpKAIIEH
MaTepuan 00 OCHOBHBIX
MHCTPYMEHTAJIBHBIX CPEJCTBAX
U MaTEeMaTUYECKUX METOMaX,
UCTIONIB3YEMBIX Il 00pabOTKH

IIOJIHOTA U COJIEPKATEIBHOCTh
OTBETA Ha 3K3aMEHe, OIpoce,
COOTBETCTBUE OTBETOB
Marepuaiy, coiepxaiiemMcs B
W3yYECHHOMW JINTEpaType

Ormpoc (Borpocsl
1-54)

Bomnpocsl k
sk3ameny (1-52)

npodeccuoHanbHOM SKOHOMHUYECKUX JTaHHBIX,
JEeATEILHOCTH MeTosax quddHepeHIHaTBLHOTO
U UHTETPAJILHOTO UCYUCIICHUS
AJId IIOATOTOBKU K 3K3aMCHY U
OTpocy
YMeTs: Pemraer 3amanus MPABWJIBHOCTh PEIICHUS 3amanwms (1-8 (1o

- IPUMCHSATH MCTOIBI
KOJIMYECTBCHHOI'O 1
Ka4C€CTBCHHOI'O aHaJIn3a,
IMPUMCHSICMBIC B
CHUCTCMHOM IIOAXO0AC AJIA
pE€ImICHuA 3a1a4 B

JMHEHHOU anreOphl 1
AHAJIUTUYECKON T€OMETPHH,
U3 TEOPUU TPEJIEIOB,
nudepeHnanTbHOro U
UHTETPAIILHOTO UCUUCIICHHUS

3aJJaHUY Ha BBIYUCIIEHUE
CHCTEM JIMHEHHBIX YPaBHEHU,
BBIYHMCIICHHE TIPEJIENIOB,
uccienoBanue GyHKIUN ¢
MOMOILIbIO TIPOU3BOIHBIX,
BBIYMCIICHUE ONPEICTICHHBIX U

BapUaHTaM))
[IpakTuko-
OPUEHTUPOBAHHBIE
3a/laHus K
sk3ameny (1-14)

npodeccuoHaIbHON HEOIIpEIEICHHBIX UHTErPaJIoB;
JeSITeIbHOCTH
Bnaners: Pemaer 3ananus 000CHOBaHHOCTH puMeHeHus | 3aganus (1-8 (1o

- HaBBIKAMU TIPUMCHCHUS
METOAOB KOJIMYECTBCHHOT'O
Y KQUeCTBCHHOT'O aHAJIN3a,
IMPUMCHSCMBIX B
CHUCTEMHOM TIOJIXO/IC JIJIsI
peueHus 3a1ay B
npodeccuoHanbHOM
JICSITETIbHOCTH

JUHENHHOU anreOpbl U
AQHAJIMTUYECKON reOMETPHH,
13 TEOPUH NIPEIENIOB,

¢ depeHInaIbHOTO U
MHTErPalIbHOIO UCYUCIICHUS

METOJOB IS PELEHUs
3a/IaHUM HA BBIYUCIICHUE
CUCTEM JIMHEHHBIX YPaBHCHUH,
BBIYMCIICHHE IIPEJIENIOB,
uccieoBaHue QyHKIHNA ¢
MIOMOIIBIO IPONU3BOJIHBIX,
BBIYMCIICHUE OIIPEICIICHHBIX U
HEONPEIEIEHHBIX HHTErPAJIOB

BapHaHTaM))
[IpakTuxo-
OpUEHTUPOBAHHBIC
3aJJaHus K
sk3ameny (1-14)

1.2 lkaJibl OLIECHUBAHUS:
Tekymmii KOHTPOJIb YCIEBAEMOCTH M IPOMEXYTOYHAs aTTeCTallUs OCYILECTBJIAETCS B paMKax
HAKOMUTEJIbHOW OaJIbHO-peUTHHTOBOM cucTeMbl B 100-6amibHOM mIKane:
84-100 6amoB (OIIEHKA «OTIIMYHOY)

67-83 6a10B (OLIEHKA «XOPOLIO))

50-66 6ayToB (OLIEHKA «YOBICTBOPUTEIHLHOY)
0-49 GannoB (OLIEHKA «HEYIOBIECTBOPUTEIHHOY)

2 TunoBble KOHTPOJIbHbIE 3aJaHUSA UM UHbIE MaTepUaJibl, HE0O6X0JMMbIe /JJisl OLLeHKU 3HaHMI],
YMEeHUM, HABBIKOB U (MJIM) ONbITA AESATE/JbHOCTH, XapaKTEepPU3yWILUX 3Tanbl (opMUpPOBaAHUSA
KOMIIETeHIUM B MpoLecce 0CBOeHUsI 06pa30oBaTe/IbHOM MPOrpaMMBbl




Bonpocsl k 3k3aMeny
1. Cuctembl IMHEHHBIX YpaBHEHUI, OCHOBHBIE OIpeieIeH . DIIeMEHTapHbIe IPEoOpa30BaHHUS.
2.Mertoapl pemieHuss cucteM JUHEHHBIX ypaBHeHuil: ['aycca, JXoppana-I'aycca, mMoauuuupoBaHHBIX
YKOPAAHOBBIX UCKITIOYCHHIA.
3. Onpenenurenu 2-ro 3-ro nopsakos. @opmynsr Kpamepa.
4. MuHop 1 anrebpandeckoe JOMONMHEeHre. Teopema 0 pa3oKeHUU OMpeeNuTeNsl 3-ro MopAaKa 1Mo NepBon
ctpoke. Onpenenurens n-ro nopsiaka.
5. Matpuiibl, ocHOBHBIE onpeaeneHus. Onepanuu HaJl MaTPULIAMU: CyMMa MaTpPHIL, IPOU3BEACHUE MATPULIbI
Ha YMCII0, IPOU3BEICHHUE 2-X MATPULL.
6. O6partnas matpuna. Kpurepuit o6patumoctu Matpuiibl. J[Ba cnocoba nmocTpoeHust 00paTHOM MaTPHIIBI.
7. MatpuuHbIii cr1oco0 peneHusi CUCTEM JIMHEWHBIX YpaBHEHUI.
8. BexTopsl. JInHeliHbIe onepaluy HajJl HUMHU.
9. CxansipHoe NpoU3BEJCHHUE IBYX BEKTOPOB.
10. BektopHOe nmpou3BeeHUE IBYX BEKTOPOB.
11. CMmemeHHOE MPOU3BEACHUE TPEX BEKTOPOB.
12. IlpsiMasi Ha TIOCKOCTH
13. KpuBble BTOpOro nopsijika: OKpy»HOCTb, 3JUIMIIC, TUIIepOoa, napadouia.
14. IInockocTh u mpsiMasi B IPOCTPAHCTBE.
15. IlonsTtne mnpenenpbHOM TOYKM MHOXECTBA, OIpPENIEICHHUE Ipejesa, reoMeTpuuecKas MHTEepIpeTanus
npenena GyHKIuu.
16. Bbeckoneuno manbie ¢pyHkuuu. OrpannyeHnble GyHKIUU. OCHOBHBIE TEOPEMBI O OECKOHEYHO MAJIbIX U
OTPAaHUYEHHBIX (PYHKIIHSIX.
17. Beckoneuno Oosnpime GpyHKIuU. OCHOBHBIE CBOMCTBAa OECKOHEYHO OONBIINX (DYHKINH.
18. OcHOBHbIE TEOPEMBI O Mpeaeax.
19. OcHoOBHBIE TEOpEMBI O HEMPEPHIBHBIX (DYHKITHIX
20. Ilonsitue mpousBoaHOM U AuddepeHtnana GyHKINH.
21. T'eomerpuueckuii cMbICI IPOU3BOIHOM, KacaTeabHasi © HOPMajlb K KPUBOM.
22. Heobxomumoe ycnoBue nuddepenupyemMoctu GyHKIUH.
23. OcHoBHble npaBmia auddepeHnnpoBaHms.
24. OcHoBHbIe cBO¥cTBa quddepeHuana.
25. IlpowusBojHas CII0KHON (YHKIIHH.
26. IIpousBojHbIC BBICIIUX MOPSIIKOB.
27. Omnpenenenue skcTpeMyma QyHKIIUH.
28. Teopemsl 0 pyHKIUAX, TUDDEpEeHIIUPYEMBIX HA TPOMEKYTKE
29. Ilpasuino JlonuTans.
30. HccnenoBanune ¢QyHkuuu MetonamMu AUPPEpeHIUaTbHOTO HCUYHCICHUS JOCTAaTOYHbIE MPU3HAKU
MOHOTOHHOCTH U TIOCTOSTHCTBA (DyHKITHH.
31. JlocTaTouHbIN MpU3HAK CYIIECTBOBAHUS SKCTpeMyMa (HyHKIUH.
32. Haubospllee ¥ HAMMEHbIIIEE 3HAYCHNE (YHKITUU HAa OTPE3KeE.
33. Kpurepuii JIOKaJIbHOIO 3KCTPEMYMa, OCHOBAaHHBIM Ha BTOpPOH Mpou3BOAHOW. [IOHsATHE BBIMYKIOCTH,
BOTHYTOCTH QyHKIMH. Touku meperuoda.
34. Ilpu3HaKu BHIMYKIOCTH (BOTHYTOCTH) (DYHKIIUU.
35. HeoOxomumoe 1 JOCTATOYHOE YCIOBUS CYIICCTBOBAHUS TOYCK IEepernda. ACHUMIITOTEHI.
36. OO6mas cxema uccienoBaHus QYHKIMH U IOCTpOeHue Tpaduka.
37. IlepoobOpasnas pyukuuu. Teopemsl 0 IepBOOOPA3HEIX.
38. Heomnpenenenusiii uaTerpai. Teopema cymiecTBOBaHUS.
39. CaoiicTBa HEONPEIECTECHHOTO UHTETpaa.
40. MeTo/1bI UHTETPUPOBAHUS: METO]I PA3JI0KEHHUS; TOJCTAHOBKY; MO YaCTSIM;
41. WHTerpupoBaHue BbIpaXEHUI, COJIEPKALINX KBaIpaTHbIN TPEXUJIEH;
42. WuTerpupoBaHue pallMOHAIBHBIX (YHKIUN U MPOCTEUIIINX UPPALIMOHATIBHBIX (DYHKIIHIA;
43. HHTerpupoBaHHE TPUTOHOMETPUIECKUX (DYHKITHIA.
44. TlonsTtue o HeOepyLIUXCA UHTETpaANIaX.
45. IlonsTHe uHTErpanbHON CyMMBbI. ['eOMeTprUecKnii CMBICI OIPEIEICHHOIO HHTETpaa.



46. Teopema cylIecTBOBaHHUS OMPECIEHHOTO UHTErpaJa.

47. CpolicTBa OIpeesIEeHHOr0 HHTErpaa.

48. IloHsTHEe oOmpeAeNeHHOr0 WHTEerpala C TMEPEeMEHHBIM BEPXHHUM IIPEIENoM,
T QepeHIIPYEMOCTH.

49. ®opmyna Herotona-JleliOnuna.

50. Teopema 0 3aMeHE MMEPEMEHHON B OIIPEICTICHHOM UHTETpase.

51. Mertoa UHTErpUPOBAHUS 10 YACTSIM B OINPEICTICHHOM HHTETpae.

52. DKOHOMHYECKHE MPHUIIOKEHUS OTPE/ICICHHOTO HHTErpaia

I[IpakTHKO-OpHEHTHPOBAHHBbIE 32/IaHUS K IK3aMEeHY
1. Hatitu npousBenenne matpuil AB u BA,

5 7 =2 7 8 =2
ecu A=|—-4 2 7| B=|3 0 5
2 3 =5 -2 2 0

2. HaiiTu 3HaueHue onpeaeanuTes:

2 2 -3
4 -1 2
-3 1 -4

3. Pemuts cucreMy ypaBHeHHI MeTonoM Kpamepa:
xy+2x,+x;, =28
dxy —2x,=-2
Jx, —4x, + 5x, =10

4. Pemiuth CUCTEMY YPaBHEHUN MAaTPUYHBIM METOJIOM: .
3xy +x,— x;=13

2xy+3x; — 2x5;=12

Xy —4x;+ 3x;=-1

5. Pemmmts cucremMy IMHENHBIX ypaBHEHUN MeTonoM JKoprana-I'aycca:
X9 — X, +2x3 =2
2xy —x,+x;=3
3x, —2x,+ 3x,=5

6. HarucaTth ypaBHEHHE IJIOCKOCTH, IPOXOASILEH Yepe3 TPU TOUKHU:
AQ(3,-1,0), B(2,-2,5),C(3, -6, 7).

7. Haiitu paccrosiaue ot Touku (2,-1,0) 1o miockoctu
3¢+ x;,—2x3;+5=0

8. Beunciauth npejien Zlim@;z
x—2 X" -

(1
9. Beruncauts npenen (o npasuity JlonuTans) 11H(}(—2 - Cl‘gZXJ
X X

10. Haiiti mpou3BoaHYIO QYHKITHI:
X

1—cosx

y=3@2x* —4x*)*

T€OpEMa O €TI0



11. IlpoBectu uccnenoBanue GyHKIUU
21

y=x —7)62 +3x+15

12. BBIYUCIUTH UHTETPAI:

_[ xsin xdx

13. BBIYMCIUTH UHTETpAI:

.1[ x’dx

5x* +1
14.BeraucnuTh miomanb GUrypel, orpaHUYeHHON (PYHKIIUSIMHU:
y=xuy=x’

0

Kpurepuu oneHuBanus:

MaxkcumanbHoe KoandecTso 6aios — 100.

OK3aMEHAIMOHHBIM OMJIET BKIIIOYAeT 2 TEOPETHYECKUX Bompoca M | 3agaHMe U3 INEpeuHs NPaKTUKO-
OpPUEHTUPOBAHHBIX 33JJaHUN K IK3aMEHY.

Kaxxnp1ii Bonpoc oleHuBaeTcs OTAENIbHO, MAaKCUMaIbHO B 20 0as10B.

MaxkcumanbHOe KOJUYECTBO OajIoB 3a OTBEThl Ha TeopeTuueckue Bompockl — 40 0amnos. Kpurepuun
OLICHMBAHMS OT/I€ILHOTO BOIIPOCA!

17-20 6as10B M3TIOKEHHBIH MaTtepuan (akTUYECKH BEpEH, HAIMYHUE TIIYOOKUX HCUYEPIBIBAOIINX
3HaHU B 00BEME NPOIIEHHONH MPOrpaMMbl TUCHHUIUIMHBI B COOTBETCTBHU C
MOCTABIICHHOW MpOrpaMMoOi Kypca IIeNibl0 OOy4eHHS; TPAMOTHOE U JIOTMYECKU
CTPOIHOE M3JI0KEHHE MaTepHalla IIpu OTBETE, YCBOEHHE OCHOBHOM M 3HAKOMCTBO C
JIONIOJTHUTEILHON JTUTEpaTypoid

14-16 6an0B HaJU4We TBEPABIX W JIOCTATOYHO TIOJHBIX 3HAHUM B 0O0BEME MPOMJACHHON
MpOrpaMMbl AWCIUIIMHBL B COOTBETCTBUU C IENBI0 OOY4YEHHS, AOIMYCKAIOTCS
OTJIETIbHBIC JIOTUYECKHE U CTUIIMCTHYECKUE TOTPEIIHOCTH, OOyYarOIIHICSI YCBOUI
OCHOBHYIO JINTEPATypy, PeKOMEH/IOBAHHYIO B paboyei MporpaMMe JTUCITUTITMHBI

11-13 6a/10B HaJM4He TBEPJBIX 3HAHUU B 00BEME MPONJEHHOTO Kypca B COOTBETCTBHH C IICJIHIO
oOyudeHusi, W3JIO0KEHHE OTBETOB C OTACIbHBIMU  OIIMOKAaMH, YBEpPEHHO
WCTIPABJICHHBIMUA TIOCJIE JIOMOJHUTEIBHBIX BOIPOCOB; TMPABWIbHBIE B IEJIOM
JIEUCTBUSA 110 NPUMEHECHHIO HABBIKOB M YMEHHMU IpU PEMIEHUHM IPAKTHKO-
OpPHEHTUPOBAHHBIX 3aIAHUHN

0-10 6ay10B OTBETHl HE CBs3aHBl C BONPOCAMH, HaJUuue TIpyObIX OIMMOOK B OTBETE,
HEMOHUMAHUE CYIIHOCTH H3JIaraéMoro BOIIPOCA, HEYMEHHE NPUMEHATh YMEHUS U
HaBBIKM IIpU PELICHUH IPAKTHUKO-OPUEHTUPOBAHHBIX 3aJaHUN, HEYBEPEHHOCTb U
HETOYHOCTh OTBETOB HA JIONOJIHUTENIbHbIE M HABOJSIINE BOPOCHI

[IpakTUKO-OPUEHTUPOBAHHOE 3a/IaHUE OIEHUBAETCS MaKCUMalibHO B 60 OassioB. Kputepuu oneHUBaHUS
3aJIaHus:

51-60 6asn10B 3aJIaHHE€ BBIMOJHEHO B MTOJITHOM 00beMe; 00yJaIOmUiCs TEMOHCTPUPYET YBEPEHHBIC
JICHCTBHSL B IIPOLIECCE PEILECHMS

41-50 6ann0B 3aJ]aHUE BBIIIOJIHEHO B IMOJHOM OOBEME, HO C HEOONBIIMMH IOTPEIIHOCTIMU;
00yJaroNuiics TEMOHCTPUPYET NMPABUIbHBIC ACHCTBHS B IPOIIECCE PEIICHUS

31-40 6anaoB 3aJaHUC BBIIIOJIHCHO YA4CTUYHO; IIPpH PCHICHHUU IMIPOACMOHCTPUPOBAHBI B ICJIIOM
IMPaBHUJIBHEBIC JeHCTBUSA

0-30 6as10B 3aJJaHM€ HE BBIIIOJHEHO WJIM BBINOJHEHO YAaCTHMYHO, C TPYOBIMH OIIMOKaMM;
oOyyaroluiicss JeMOHCTPUPYET HEYMEHHWE NPUMEHATh IOJyYeHHbIE 3HAHUA U
HAaBBIKU [IPU PEILCHUY KOHKPETHBIX 3aJaHUU

OO0111e KpUTEpUH OLICHUBAHUS:



84-100 oOamioB (omeHka
«OTJINYHO)

OtBeThl OOyuarolerocss Ha o0a TEOPETHYECKUX BoOIpoca (PaKTHUUECKH
BEPHBI, M3JI0)KEHHBI Marepuan (aKTUYEeCKH BEepeH, HAMYMEe TITyOOKHX
UCUEPIBIBAIOIIMX 3HAHUM B  o0beMe MPOWIEHHOM  MmporpamMMbl
JUCLUIUIMHBI B COOTBETCTBUU C ITOCTaBJICHHOM MPOrpaMMOM Kypca LENbIO
00y4eHHUs; TPaMOTHOE U JIOTHYECKU CTPOHHOE M3JI0KEHUE MaTepuala Mpu
OTBETE, YCBOCHHE OCHOBHOM U 3HAaKOMCTBO C JOIOJHUTEIBHOU
JIATEPaTypoi.

[IpakTUKO-OpUEHTUPOBAHHOE 33JaHUE BBHIIIOJHEHO BEPHO, OOydaroLIUiCs
JNEMOHCTPUPYET IpPaBUIIbHBIE, YBEPEHHBIE IEHCTBUS IO INPUMEHEHUIO
ITOJIYYEHHBIX HABBIKOB M YMEHUI IIPU PELICHUU 331aHHUs.

67-83 0Oa/0B (OLEHKA
«XO0pOLIO»)

Jlanpl OoTBeTHI Ha o00a TEOPEeTHYECKHX BOIMpOCa; OOydaroluiics
JEMOHCTPUPYET HaJW4YME€ TBEPIABIX M JOCTATOYHO IIOJHBIX 3HAHUM B
o0BbeMe TPONACHHON MPOrpaMMBbl JUCHHUIUIMHBI B COOTBETCTBHH C IIENIBIO
oOyueHus1, 4YeTKO u3jaraeT marepuai. B oTBere momyckaroTcsi OTJENbHbIE
JIOTUYECKHE W CTHJIMCTHYECKHE MOTPEIIHOCTH, OOYYaIOUIUIiCS YCBOMI
OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBaHHYIO B pabodeil mporpamme
JUCLUTUIUHBI.

[IpakTUKO-OpUEHTUPOBAHHOE 3aJaHUE BBIIOJIHEHO, HO C HEOOJBIIUMU
MOTPEIIHOCTSIMH; OOYYAIOIIUNACS TEMOHCTPUPYET IMPaBUIIbHBIE NEHCTBUS
110 MPUMEHEHHUIO HABBIKOM M YMEHUH MIPH PEIICHUH 3a/IaHHUS.

50-66 OamsioB (OHeHKa
«y10BJIETBOPUTEJbHO)

IIpu otBere Ha o00a TEOPETHUYECKUX BoOMpoca  OOyYaromUHCs
JEMOHCTPUPYET HaJIM4Yue TBEPIBIX 3HAHUN B 00BbEMe MPOMIEHHOTO Kypca
B COOTBETCTBHHM C IEJIbIO OOYYEHHUs, U3JIOKEHHE OTBETOB C OTICIbHBIMHU
OolMOKaMHU, YBEPEHHO  HCIPABICHHBIMU  TIOCIE  JIOTIOJTHHUTEIbHBIX
BOIIPOCOB.

[IpakTUKO-OPUEHTUPOBAHHOE  33JAHUE  BBINOJHEHO YacTUYHO; IpHU
pelIeHUN IIPOJEMOHCTPUPOBAHBl B LEJIOM IIPABUWIbHBIE JEUCTBUS 110
IIPUMEHEHNUIO HABBIKOB W yYMEHUHW ITPU  PELICHUU  IPAKTHUKO-
OPUEHTHUPOBAHHBIX 3aIaHUU

0-49 oOamioB  (omeHKa
«HeY/10BJIETBOPHUTEIbHO»)

OtBerbl oOyuwaromierocss He CBA3aHbl C BONPOCAMU, B  OTBETE
NPUCYTCTBYIOT TpyOble OMIMOKM, HENOHMMAaHHME CYIIHOCTH H3J1araeéMoro
BOIIPOCA, HEYBEPECHHOCTh U HETOYHOCTh OTBETOB Ha JOIOJIHUTENBHBIE U
HAaBOJAIIUE BOIIPOCHI

3ajaHue HE BBINOJIHEHO WM BBINOJHEHO 4YacTUYHO, C TIpyObIMHU
omnOKaMu; OOydYaloOLIMiics JIEMOHCTPUPYET HEyYMEHHE MPUMEHSThH
IIOJIyYEHHBIC 3HAHMS U HABBIKYU IPU PEIIEHUY KOHKPETHBIX 33JaHUN

Omnpoc

Pa3nes 1. DieMeHTHI TUHEHHOH aareOphl

1. CucTeMbl IMHEHHBIX YPaBHEHUM, OCHOBHBIE OIpPE/ICTICHHUS.

2. DneMeHTapHbIe IPeoOpa3OBaHusI.

3. MeTobl penieHust CucTeM JTUHEHHBIX ypaBHeHul: ["aycca, XKopnana-I'aycca, MoauduimpoBaHHBIX

JKOPJAAHOBBIX UCKIFOUECHUH.

4. Onpenenurenu 2-ro 3-ro nopsaako. @opmyiiel Kpamepa.
5. MuHOD u anreOpandeckoe gonoHeHne. Teopema o pa3ioKeHUH ONpeaeTuTeNs 3-To MopsIKa 10 IepBon
cTpoke. Onpenenurens n-ro mopsaka.

6. MaTpu1ibl, OCHOBHbIE ompeeneHus. Onepanyy HaJ MaTpULlaMi: CyMMa MaTpull, IPOU3BEICHUE MAaTPHULIbI

Ha YMCJIO, MPOU3BECHHE 2-X MaTPHIL.

7. O6parnas matpuma. Kpurepuii ooparuMocT MaTpuilbl. J[Ba criocoda mocTpoeHusi 00paTHOM MaTPHIIBL.
8. MarpuuHbIil ctoco0 penieHust CUCTEM JTUHEHHBIX YpaBHEHUH.

9. OgHOpOAHBIE CUCTEMBI YpaBHEHU. TeopeMbl 0 pelieHur OJTHOPOIHBIX CUCTEM

Pa3nes 2. DiieMeHTHI BeKTOPHOMH aJre0pbl M aHAJMTHYECKOI reoMeTpUH




10. Bexktopsl. JInHeiHbIC onepaiiy HaJl HUMH.

11. CkanspHoe pou3BeACHNUE ABYX BEKTOPOB.

12. BektopHOe Mpou3BeCHNE IBYX BEKTOPOB.

13. CwmemieHHOE IPOU3BEIEHUE TPEX BEKTOPOB.

14. IlpsiMast Ha TUIOCKOCTH

15. KpuBble BTOpOro nopsijika: OKpy»HOCTb, 3JUIMIIC, TUIIepOoia, napadoua.
16. IlnockocTh u mpsiMasi B IPOCTPAHCTBE.

Paznea 3. [lpeneant. JuddepenunaibHoe ucHUcIeHHe (PYHKIMU OHOM MepeMeHHOo

17. TlonsTHe mpeaenbHONH TOYKH MHOKECTBA, ONIPE/IeICHUE TIpeieNa, TeOMEeTpUYecKast HHTepIpeTaIHs
npenena GpyHKIuu.

18. Bbeckoneuyno manbie pyHkuuu. OrpannueHabie GpyHKIH. OCHOBHBIE TEOPEMBI O OECKOHEYHO MaJbIX U
OTPaHUYEHHBIX (PYHKITHSIX.

19. Beckoneuno Oomnpime GpyHKInU. OCHOBHBIE CBOMCTBAa OECKOHEYHO OOMBIINX (YHKINH.

20. OcHOBHBIE TEOPEMBI O TIpeeIax.

21. OcHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKITHIX

22. Tlonsarue npou3BoaHON U nuddeperurana GyHKIuu.

23. T'eoMerpuueckuii cMbICI IPOU3BOIHOM, KacaTeabHasi 1 HOpMajlb K KPUBOM.

24. Heo6xomumoe ycnoBue nudpepeHmnpyeMocT QyHKITUH.

25. OcHoBHble npaBmiIa auddepeHnnpoBaHms.

26. OcHoBHBIC cBOMcTBa nuddepeHimana.

27. TlpousBoaHast CIOKHON QPYyHKITUH.

28. IIpousBojHBIC BBICIIUX MOPSIIKOB.

29. OmpeneneHue dSKcTpeMyMa (QyHKITUH.

30. Teopemsl 0 pyHKIUAX, TUDHEpEHIIUPYEMBIX HA TPOMEKYTKE

31. IIpasuio Jlonurans.

32. HccnenoBanue pyHkuuu MeTogamMu nudQepeHnanibHOro HCUUCICHHS JOCTaTOUHbIe TPU3HAKU
MOHOTOHHOCTH U TIOCTOSTHCTBA (DyHKITHH.

33. JlocTaTO4HBIN MPU3HAK CYIIECTBOBAHUS SKCTpeMyMa (HyHKIUH.

34. HauGonpliee 1 HauMeHbIIIee 3HaUeHNE (PYHKIIMH HA OTPE3Ke.

35. Kpurepuii I0KaJIbHOTO SKCTpEMyMa, OCHOBAHHBIM Ha BTOPOM MpOoU3BOAHOM. [ToHATHE BBITYKIIOCTH,
BOTHYTOCTH QyHKUMH. Touku meperuda.

36. Ilpu3HaKu BBITYKIOCTH (BOTHYTOCTH) ()YHKIIHH.

37. HeobOxomumoe 1 JOCTATOYHOE YCIOBUS CYIIICCTBOBAHUS TOUCK MEepernda. ACHUMIITOTEHIL.

38. OO6mas cxema uccienoBaHus QYHKIMH U IOCTpOeHUe Tpaduka.

Pa3znen 4. HeonpenesieHHbIH U onIpeie/ieHHbI HHTErpaJl.

39. IlepBoobOpasnas pyukuuu. Teopemsl 0 IepBOOOPA3HBIX.

40. Heonpenenennslii uaTerpai. Teopema cymiecTBOBaHUS.

41. CsoiicTBa HEONpPEAEIEHHOTO0 HHTErpaa.

42. MeTobl HHTETPUPOBAHUS: METO/I PA3I0KEHMS; IOICTAHOBKH; 110 YaCTsIM;

43. WHTerpupoBaHue BbIpAaXEHUM, COJIEPKALNX KBaIpaTHBIN TPEXUJIEH;

44. VuTerpupoBaHUE PAIMOHAIBHBIX (PYHKIIUH U IPOCTEHUIITUX HPPAITMOHATBHBIX (yHKIIHA;
45. VHTerpupoBaHHE TPUTOHOMETPUIECKUX (DYHKITHIA.

46. IlonsTue o HEOepyLIUXCA UHTETpANIaX.

47. IloHsTHe MHTErpalbHON CyMMBI. ['eOMeTprUecKnuii CMBICI OIIPEIEICHHOIO HHTETpaa.
48. Teopema cyiiecTBOBaHHS ONPEAEICHHOTO HHTErpaa.

49. CpolicTBa OMpeIeICHHOT0 HHTErpaia.

50. IloHsATHE OMpeneNeHHOT0 UHTErpaja ¢ IEPEMEHHBIM BEPXHUM IIPEAEIIOM, TEOPEMA O €Tr0
T QepeHIIPYEeMOCTH.

51. ®opwmyna Hetotona-Jleitoamuia.

52. Teopema o 3aMeHE IEPEMEHHOMN B ONPEEICHHOM UHTErpase.

53. Meroa UHTETPUPOBAHMS 11O YACTSAM B OIIPEIECIEHHOM UHTErpase.

54. DKOHOMHYECKHE TMPHUIIOKEHUS OTPE/ICICHHOTO HHTErpasa



Kpurepun onenuBanus:
Onpoc TemaTU4YeCKHW OXBaThIBAaeT BCE pas3felibl y4eOHOTro Kypca U TPOBOJIUTCS B YCTHOH Qopme.
['pynnupoBka BOmpocoB il onpoca NPOU3BOAUTCS MIPETOAaBaTENEM.

MakcuMaJbHOE KOJHYECTBO 0a/LJI0B — 36 0aJ1J10B

3a yyactue B onpoce 00y4aromuiics MOXeT MOTyYuTh A0 36 0amioB (HEOOXOAMMO YCIEIIHO OTBETUTh Ha 4
BOIpoca 1o pazaeny 1, 4 — mo pazgeny 2, 5 — no pazueny 3, 5 — no pasneny 4, Bcero — 18 BompocoB 1o
4eThIpeM pasjenam). B xone onpoca npu 0TBETe Ha OTACIBHBIN BOIPOC O0YYAIOIIUICS MOXKET MOTYYHUTh JI0
2 0aJJ10B

2 6aj1a JlaH mOJIHBINA, pa3BEpHYTHIA OTBET HA IOCTABJIEHHBIA BOIIPOC, CUCTEMHO IIOKAa3aHA
COBOKYITHOCTh OCBOCHHBIX 3HaHUM 00 OOBEKTE, MPOSBIAIOMAACST B CBOOOTHOM
OTEpUPOBAHUN OCHOBHBIMH MOHSATHUSMHU Yy4ueOHOro Kypca. OTBET XapaKTepHu3yercs
COIEPKATEIBbHOCTBIO, KOHKPETHOCThIO, 3HAHUEM OCHOBHOM M JIONOJHUTEIbHOU
JIUTEPATyphbl, PEKOMEHAYEMOW IO TEME, YETKOCTBIO MU JIOTHYHOCTBIO W3JI0KEHUS
Marepuaa.

1 6ana Jlan HENONHBII M HENOCIENOBAaTENbHBII OTBET HA IIOCTABJIEHHBIM BOIPOC.
[TpucyTcTBYIOT (parMeHTapHOCTb, HEJIOTHYHOCTh u3JoXkeHus. OOydvaromuiics He
OCO3HAET CBSI3M MEXIYy IOHATHAMH, KOHUENTYyalbHbIE MEPECEUYEHHUs], CTPYKTYpHBIE
3aKOHOMEpHOCTH. OTCYTCTBYET KOHKPETU3allUs U J0Ka3aTeIbHOCTb. JJoMOIHUTEIbHBIE
U YTOYHSIOIIME BOIPOCHI NPENOAABaTENsl HE NPHUBOIAT K KOPPEKIMH OTBETAa Ha
MIOCTaBJICHHbIE BOIPOCHI.

0 6as10B OO0yyarommiicst 3aTpyIHIETCS. OTBETUThH Ha BOIPOC

3amanusa
[TopsiKOBBI HOMEP CTYJICHTa COOTBETCTBYET HOMEPY BapHaHTa

BapuanTt 1
1. Haiitu npousBenenue matpur;, AB u BA,
5 7 -2 7 8 -2
-4 2 7 3 0 5

ecru A=\ 2 3 -5/ B=\-2 2 0

2. Peutsh cucreMy ypaBHeHu MeToioM Kpamepa:
x+2y+3z=14
2x+y—z=1
3x +2y+ 2z=13,

3. Hamcare YpaBHCHHUE IIJIOCKOCTH, HpOXOI[HH_[Cﬁ 4epe3 TPHU TOUKHU:
AQG,-1,0), B(2, -2, 5), C(3, -6, 7).

4. Haiitu paccrostaue oT Touku (2,-1,0) mo miockoctu
3x; +x, —2x3+5 =0,

5. Beramciuthb Mpenen:
r x? — 6x + 5x1°
Ao 5x3 — 12 + 3x4°

6. Haiitu npousBoiHy10 QYHKIIHI:

y=3@2x* —4x*)*



7. BBIYACIUTH HHTETPAT:

22
J-2x3 +5dx'

8. Beruucnuts uHTETpat:

5
'[x\/xz —16 dx.
4

Bapmuanr 2
1. Haiitu npousBeaenue matpur; AB u BA,

1 4 -2 0 8 -2
(—4 2 1 ) (—3 1 5 )
ectuiA=\3 3 -5/ B=\-2 2 0

2. Pemuth cuctemy ypaBHeHU meToaoM Kpamepa:
2x —3y+z=28
§5x —y—z=10

x+ 3y +4z =3,

3. Hanmcatb ypaBHEHHE IUIOCKOCTH, IPOXOISALIEN Yepe3 TPU TOUKHU:
A(1,-1,3), B(2,0,-1),C(5, 2, 1).

4. Haiitu paccrosinue ot Touku (-1,0,2) 10 mockoctu
x1+2x2+3x3 +4:0

5. Berumcaurs npenen:

o 8x1% — 7x 4 3x10
lim .
x—o0 5x13 — 12 + 3x°

6. Haiitu nmpon3BoAHyI0 (GyHKIHA:
y = sinln(2x* + 1)
7. BBIYMCAUTD UHTETPAJ:

— dx.
3x*+ 2
8. BBIYMCIINTE MHTETPAl:

J- dx
JV2x+1

Bapuant 3
1. Haiitu npousBenenue matpur;, AB u BA,

3 8 -2 2 0 -2
-4 3 7| 3 1 5 )
ecrm A=\1 4 -5/ B=\-1 2 0

2. Pemnts cucremy ypaBHeHuM MeTonoM Kpamepa:
2x —3y+z=0
ng +y—2z=-1
x—y+z=3



3. HanucaTp ypaBHEHHE IIIOCKOCTH, MPOXOIALICH Yepe3 TPU TOUKHU:
A(0,1,2), B(-5,2,3),C(1,-2, 1).
4. Haiitu paccrostuue ot Touku (2,-1,1) no miaockoctu

2x; +4x, +x3+3 =0,

5. Breruncnuts peaci:
. x2 -9
m-—-———.
x—3 x2 —7x+12

6. Haiitu npon3BoaHyI0 GyHKIHMIA:
Inx + cos5x

SEEE
7. BeruucnuTh UHTETpad:

_r 4
f(4x+7)6 x

8. BerauciauTe nHTErpa:
1
2 3
I x~ V1 —xdx.
-2

Bapmuanr 4
1. Haiitu npousBenenue matpul; AB u BA,

4 6 -2 7 8 0
-4 2 7 1 3 6 5)
ecin A=\—4 -3 -5/ B=\-2 1 0

2. Pents cucreMy ypaBHeHH MeToioM Kpamepa:
2x+3y+z=26
{ 3x—y—z=1
5x + 2y +4z =11,

3. Hanucarh ypaBHEHHE IOCKOCTH, IPOXOASAIIEH YEPE3 TPU TOUKH:
A(2,0,2), B(0,2,2),C(2,2,0).

4. Haiitu paccrosinue ot Touku (1,-1,0) 10 mockoctu
le+xZ+2x:3+7:0.

5.. Beraucnurs npenen:

. 3x?+4+5x—2
lim ————
x——2 x+2

6. Haiitu mpon3BoHy 0 (yHKIIHIA:
cos15x

T3 4 ox

Y

7. BBIYMCAUTDH UHTETPAJ:
J-ex\rZ + Se¥dx.

8. Beruucnuts uHTErpat:



len x dx.
1

Bapuanr S
1. Haiitn npousBenenue matpuly, AB u BA,

6 -1 2 8 0 2
-4 2 4 |, -1 0 6 |
ecd A=\ 2 7 -5/ B=\2 2 -1

2. Pemnth cucreMy ypaBHeHHI MeTo1oM Kpamepa:
3x —y+2z=13

{ 2x+y+z=0
5x +3y+ 7z =128,

3. Hanucath ypaBHEHHE MIOCKOCTH, IPOXOASAIIEH Yepe3 TP TOUKH:
A(-2,3,5), B(4, -3, 0), C(0, 6, -5).

4. Haiitu paccrosinue ot Touku (1,0,-3) 10 miockoctu
3%1"‘3%2"‘5%3"‘4: 0

5. BelunciIuTh npeen:
bx?—x-—1
lim I .

X z 2

6. Haiitu nmpon3BoAHYyI0 (GYHKIHIA:
y =sin9%x (1 +e”).

7. BBIYMCIUTH UHTETPA:
f V3x + 2dx.

8. BerauciauTe nHTErpa:

In2
J.xexdt.
0

Bapuanr 6
1. Haiitu npoussenenue matpur;, AB u BA,

9 7 -2 -1 8 -2
(6 8 —7), ( 3 1 5 )
ecmu A=\0 2 -5/ B=\-2 2 3

2. Pemmthb cucreMy ypaBHeHHI MeTos1oM Kpamepa:
3x —y+2z=10

{ 7x +z =22
—x+3y+2z=2,



3. Hanmucath ypaBHEHHE IIOCKOCTH, MPOXOIAIICH yepe3 TPU TOUKH:
A(2,2,2), B(4,0, 3), C(0, 1, 0).

4. Haiitu paccrostaue ot Touku (1,1,1) 1o mnockoctu
3X1+ 3%2 +X3 + 3 = 0
5. Beramcuthb Mpenen:

. x2—2x+1
xl—IHsz—x—l'

6. Haiitu npousBoIHYyI0 QYHKIIHI:
y = cos5x(x + e?¥),

7. BBIYMCIUTH UHTETPA:

f(Zx + 5)e*dx.

8. BbruuciauTh UHTErpat:

'1[ x’dx
o 5xt +1
Bapuanr 7

1. Haiitu npoussenenue matpur;, AB u BA,
1 2 -2 9 1 3
(—6 3 7 ), ( 3 2 5 )
ecnun A=\ 2 3 -5/ B=\-2 -2 -10

2. Pemuth cuctemy ypaBHeHuit MetogoM Kpamepa:
x+3y—z=3
{ 2x —y+4z=5
3x +2y + 5z =10,

3. Hanucath ypaBHEHHE MIOCKOCTH, IPOXOASIIEH YEPE3 TPU TOUKH:
A(03893)9 B(_la 27 4)9 C(Sa 75 1)

4. Haiitu paccrosinue ot Touku (-1,2,1) 10 miockoctu
3x;1 +x,—2x3+4=0

5. Beraucuthb Mpeaen:

. V1I+2x -3
lim——.
x—4 \/_ —2
6. Haiitu npousBoHy10 QYHKIIHI:
_ 2x ™4+ 7x 15
T +Inx

7. BeluuciauTh UHTETpa:
f(Sx + 3) cosxdx.

8. Beruucinuts uHTETpa:



“sinx - cos xdx

O Sy )|

BapuanTt 8
1. Haiitu npousBenenue matpur;, AB n BA,

1 -2 2 0 2 -2
4 7 4| -3 1 5 |
ecru A=\3 -5 6/ B=\-1 2 1

2. Pemmthb cucremMy ypaBHeHHI MeTosioM Kpamepa:
2x —y+4z=7

{ 7x+3y—z=3
5x -2y —3z=4

3. HanucaTh ypaBHEHHE IIIOCKOCTH, IPOXOIALIEH Yepe3 TPU TOUKHU:
A(0,1,1), B(1,2,2),C(,0,1).

4. Haiitu paccrostaue oT Touku (1,0,2) 1o mockoctu
3%1"‘%2"‘%3"‘2 :0

5. Breraucaute npeaciI:

A1+ x -1 —x
lim .
x—0 X

6. Haiitu mpon3BoHyI0 (QyHKIHA:
sin3x +1

y:x_5—l-3x9'

7. BeluuCnuTh UHTETpa:
J.(7x + 2)sinx dx.
8. Beruucnuts uHTErpat:
j- xdx
Y 4 — x2 ’
Bapuanrt 9
1. Haiitu npousBenenue matpuiy, AB u BA,

3 7 2 2 8 -2
-4 -2 7| 3 7 2
ecmA=\—2 3 -5/ B=\—-4 2 0

2. Pemmtsb cucreMy ypaBHeHHI MeToioM Kpamepa:
2x +3y—4z =1

{3;{ —y+2z=12
4x +3y—3z=9,

3. Hanmcats ypaBHEHHE INIOCKOCTH, IPOXOISAIIEN Yepe3 TPU TOUKHU:
A(0,0,1), B(1,0,0),C(1, 1, 1).



4. Haiitu paccrostaue ot Touku (-1,2,1) mo miuockoctu
2%1"‘%2"‘2%3"‘3 :0

5. Berauciuthb Mpenen:

~ 10x® — 5x + 15x?
lim
x—o 8x7 — 11 + 4x3

6. Haiitu npousBoHyI0 QYHKIIHI:
_tg9x +11x

Y T T Ay 12

7. BeruucnuTh UHTETpad:
J-(Bx + 4) cosxdx.

8. Beruucnuts uHTErpat:
1
= 3
I x~1—x"dx.
-2

Bapuant 10
1. Haiitu npousBenenune matpury, AB u BA,

4 6 -1 1 2 -2
(—4 2 8 ), ( 1 3 5 )
ecmmA=\2 3 -7/ B=\-2 2 0

2. Pemuth cucreMy ypaBHeHHI MeTosioM Kpamepa:
4x +4y -3z =-7

{ 3Ix—y+2z=7
Sx+3y—z=-2

3. Hamucatb ypaBHEeHHE IIOCKOCTH, MPOXOIALICH Yepe3 TPU TOUKH:
A(7,1,2), B(2,-3,4),C(1,2,5).

4. Haiitu paccrostaue oT Touku (1,2,1) 1o minockoctu
2%1"‘6%2"‘2%3"‘8: 0

5. Berumcaurs Ipenen:
¥ 4x° + 3 + 4x°
xl—Irlo]o 7x°> — 4

6. TPOU3BOAHYIO (DYHKIIHIA:
y = /(6x° +9Inx +9)7 .

7. BBIYMCAUTD UHTETPA:
f(l[)x +1)sinxdx.

8. BeraucinuTe nHTErpa:

'1[ x dx
o Sxt+17

Bapuant 11
1. Haiitu npousBeaenue Matpuly AB u BA,



2. Pemmthb cucremy ypaBHeHHI MeTosioM Kpamepa:
x+2y+3z=14

{ 2x +y—z=1
3x +2y+2z=13,

3. Hamnucate YpaBHCHHUE IIJIOCKOCTH, npoxo,usimeﬁ 4Ucpe3 TPU TOUKHU:
AQG,-1,0), B(2, -2, 5), C(3, -6, 7).

4. Haiitu paccrosinue ot Touku (2,-1,0) 10 minockoctu
3x; +x, —2x3 +5=0_

5. Berauciuthb Mpenen:
r x? — 6x + 5x1°
xob 5x3 — 12 + 3x4°

6. Haiitu mpoun3BoHy0 (hyHKIIHIA:

y=3/(2x* —4x*)*

7. BeruuciauTh UHTETpa:

22
dx .
J.2x3+5 x

8. Beruucnuts uHTErpa:

5
Ix x> =16 dx.
4

BapuanTt 12
1. Haiitu npousBenenue matpur;, AB u BA,

1 4 -2 0 8 -2
(—4 2 1 ), (—3 1 5 )
ecru A=\ 3 3 -5/ B=\-2 2 0

2. Peutsh cucreMy ypaBHeHu MeTosioM Kpamepa:
2x —3y+z=28

{5;{ —y—z=10
x+3y+4z =3,

3. Hanucatb YpaBHCHHUE IIJIOCKOCTH, HpOXOI[HH_[Cﬁ 4epe3 TPHU TOUKHU:
A(1,-1,3), B(2,0,-1), C(5,2, 1).

4. Haiitu paccrostaue ot Touku (-1,0,2) mo miaockoctu
x1+2x2+3x3 +4:0

5. Berancnute npeacii:



o 8x 13 — 7x 4 3x10
lim .
x—-ow 5x13 — 12 4 3x°

6. Haiitu npon3BoaHyI0 (GyHKIHIA:
y = sinln(2x* + 1)

7. BBIYMCIUTH UHTETPA:

x3
dx .
f3x4+2 x

8. Beruucnuts uHTErpa:

J- dx
JV2x+1

Bapuanr 13
1. Haiitu npousBenenue matpuly, AB u BA,

3 8 -2 2 0 -2
-4 3 7|, 3 1 5|
ectmA=\1 4 -5/ B=\-1 2 0

2. Pemnts cucremy ypaBHeHu# meTonoM Kpamepa:
2x —3y+z=20
{5;{ +y—-2z=-1
x—y+z=3

3. Hanucatb ypaBHEHHE IIIOCKOCTH, IPOXOIALIEH yepe3 TpU TOUKU:
A(0,1,2), B(-5,2,3),C(1,-2,1).

4. Haiitu paccrostuue oT Touku (2,-1,1) mo miaockoctu
le+4xZ +X3 + 3= 0

5. Breruncnurts npeaci:
. x2—-9
m-—-————--—.
x—3 x2 —7x+12

6. Haiitu npon3BoAHyI0 (GyHKIMIA:
Inx + cosbx

Y= T 1 1

7. BBIYMCIUTH UHTETPA:
1
———dx.
f (4x + 7)8 *
8. Beruucnuts uHTErpa:
1
I x>Vl —x>dx.

Bapuanr 14
1. Haitu npousBeaenue Mmatpury AB u BA,

4 6 —2 7 8 0
(—4 2 7 ), ( 3 6 5).
ecmi A=\—4 -3 -5/ B=\-2 1 0



2. Pemuth cuctemy ypaBHeHui metoaoM Kpamepa:
2Zx+3y+z=6
3x —y—z=1
5x +2y+4z =11

3. Hanucath ypaBHEHHE IIIOCKOCTH, IPOXOIALIEH yepe3 TpU TOUKH:
A(2,0,2), B(0, 2,2),C(2,2,0).

4. Haiitu paccrostuue ot Touku (1,-1,0) mo miaockoctu
le+xZ+2.X3+7:0.

5. Berumcaurs Tpeaet:

~ 3x?2+5x-—2
lim ——
x——2 x+2

6. Haiitu npon3BoaHyI0 GyHKIHMIA:
cos15x

3 4 x°

y:

7. BeryuciauTh UHTETpa:
fexvz + Se*dx.

8. BerauciauTe nHTErpa:

lenxdx.
]

Bapuanrt 15
1. Haitu npousBenenue Matpurr AB u BA,

6 -1 2 8 0 2
(—4 2 4 ), (—1 0 6 )
ecin A=\ 2 7 =5/ B=\2 2 -1

2. Pemmtsb cucreMy ypaBHeHHI MeTosioM Kpamepa:
3x —y+2z=13

{ 2x+y+z=0
5x +3y + 7z = 28,

3. Hanmcats ypaBHEHHE INTIOCKOCTH, MPOXOIAIIEH Yepe3 TPU TOUKHU:
A(-2,3,5), B(4,-3,0), C(0, 6, -5).

4. Haiitu paccrosinue ot Touku (1,0,-3) 10 miockoctu
3x1+3x2+5x3+4: 0

5. BeaucnuTe npenen:
bx?—x-—1
1111"11

1
x> X -3

6. Haiitu npon3BoAHyI0 GYHKIMIA:
y =sin9x(1 + e”).



7. BBIYMCAUTD UHTETPAJ:
f V3x + 2dx.

8. Beruucnuts uHTETpa:

In2
J.xexdx.
0

BapuanTt 16
1. Haiitu npousBenenue matpur;, AB n BA,

9 7 -2 -1 8 -2
(6 8 —7), ( 3 1 5 )
ecmn A=\0 2 -5/ B=\-2 2 3

2. Pentsh cucreMy ypaBHeHHI MeTosioM Kpamepa:
3x —y+2z=10

{ 7x +z =22
—x+3y+2z=2

3. Hanucatb ypaBHEHHE IIIOCKOCTH, IPOXOIALIEH yepe3 TpU TOUKU:
A(2,2,2), B4,0,3), C(0, 1, 0).

4. Haiitu paccrostaue ot Touku (1,1,1) 1o miockoctu
3x1+ 3x2 +X3 + 3= 0

5. Beramciuthb Mpenen:

. x2—2x+1
xl—Iszz—x—l.

6. Haiitu npousBoiHy10 QYHKIIHI:
y = cos5x(x + e?¥).

7. BBIYACIUTH HHTETPAT:
f(Zx + 5)e*dx.

8. BeIuMcIuTh HHTETpa:

'1[ x>dx
o 5xt +1

Bapuanr 17
1. Haiitu npousBeaenue matpur; AB u BA,

1 2 -2 9 1 3
(—6 3 7 ) ( 3 2 5 )
ectm A=\ 2 3 -5/ B=\-2 -2 -10

2. Pemuth cuctemy ypaBHeHui meToaoM Kpamepa:



x+3y—z=3
2x —y+4z=5
3x + 2y + 5z =10,

3. HanucaTh ypaBHEHHE IUIOCKOCTH, IPOXOSAIIEH yepe3 TpU TOUKH:
A(0,8,3), B(-1,2,4),C(5,7,1).

4. Haiitu paccrostaue ot Touku (-1,2,1) mo miaockoctu
3x; +x9—2x3+4 =0

5. Berauciuthb Mpeaen:

o V1+2x -3
Iim———.
x—4 V/_ -2
6. Haiitu nmpon3BoaHyI0 (GyHKIHIA:
_ 2x ™4 + 7x 15
T + Inx

7. BeruucnuTh UHTETpa:
J-(Sx + 3) cosxdx.

8. Beruucnuts uHTErpat:

“sinx - cos xdx

O oy )| 2

BapuanT 18
1. Haiitu npousBenenue matpur;, AB n BA,

1 -2 2 0 2 -2
(4 7 4), (—3 1 5 )
ecmi A=\3 -5 6/ B=\—-1 2 1

2. Pemutsh cucreMy ypaBHeHHI MeTos1oM Kpamepa:
2x —y+4z=7

{ 7x+3y—z=3
5x -2y -3z =4

3. Hamucath ypaBHEHHE IIOCKOCTH, MPOXOIAIICH yepe3 TPU TOUKH:
A(0,1,1), B(1,2,2),C(1,0,1).

4. Haiitu paccrostaue oT Touku (1,0,2) 1o miockoctu
3%1"‘%2"‘%3"‘2 :0

5. Brerancnute npeaci:

oAl x—+v1—x
lim .
x—0 X

6. Haiitu nmpon3BoaHyI0 (GyHKINIA:



_sin3x+1

YT xS r 30
7. BBIYMCIUTE UHTETpA:
f(7x + 2)sinx dx.
8. BpruncauTs UHTErpa:

j- xdx

oV 4 — x2
Kpurepun onenuBanus:
MaxkcumasibHOe KOJIn4ecTBO 0a/10B — 64 0asia

3a BBIMTOTHEHUE MPAKTHYECCKUX 3aaaHuil 1-4 oOyuwaromuiics MOXET MoayduTh 10 20 0ajiioB, Kaxiaoe
3a/IaHKe MPU FTOM OLIEHHUBAETCs /10 S5 0aJJI0B

5 6a10B 3ajiaHre BBIMOJHEHO BEPHO

4 6ana [Ipu BBIMONTHEHUU 3aaHUs OBLIU JOMYIIEHBI HETOYHOCTH, HE BJIMSIONIUE Ha
pe3yJibTaT

2-3 dan1a [Ipu BbINOJIIHEHUY 3aaHMsI ObUTH TONYLIEHBI OMNOKU

1 6aaa [Tpu BBIMIOJIHEHUY 3aJaHsI ObLUTH JONYIIEHBI CYIIECTBEHHBIC OIUOKU

0 6an0B 3aaHue He BBEIIOJIHEHO

3a BbINOJIHEHHE MPAKTHYECKHUX 321aHUI S 1 7 o0yyarommiicss MOKeT NMOJYy4uTh 10 20 0a/LU10B, KaxKI0€e
3ajaHue NPH 3TOM ouneHusaercs 10 10 6aa10B

10 6ay10B 3ajiaHre BBIMOJHEHO BEPHO

8-9 dannoB [Ipu BeIMONHEHUHU 3a7aHUS ObUIM JOMYIIEHBI HETOYHOCTH, HE BIMSIOLINE Ha
pe3yJIbTaT

6-7 6an10B [Ipu BbINOJIIHEHUY 3aaHMsI ObUTH TONYLIEHBI OINOKU

1-5 6as10B [Tpu BeImoNIHEHNH 33 JaHKs ObUIM JONYIICHbI CYIECTBEHHbIC OIINOKH

0 6any0B 3aanue He BBEIIOJIHEHO

3a BbINOJIHEHHE MPAKTHYECKHUX 321aHUi 6 U 8 o0yuyarommiicss MOKeT NMOJYYUTh 10 24 0a/LU10B, KakKI0€
3ajaHue NP ITOM olleHuBaeTcs 10 12 6a/10B

12 6ay10B 3ajiaHre BBIMOJHEHO BEPHO

10-11 0anoB [Ipu BBIMONHEHUU 3aaHUs OBLIU JOMYIEHBI HETOYHOCTH, HE BJIMSIONIUE Ha
pe3yJibTaT

8-9 6ans10B [Ipu BBINOJIHEHUY 3aaHMsI ObUTH JONYLIEHBI OMNOKU

1-7 6am10B [Ipu BBIMOIHEHUY 3aJaHsI ObLUTH JONYIIEHBI CYIIECTBEHHBIC OIUOKU

0 6any0B 3aanye He BBEIIOJIHEHO

3 MeToauYecKHe MaTepuaJibl, ONpejesouye Nnpoueayphbl OlleHUBaHUS 3HAHUW, YMEeHM,
HaBBIKOB M (MJIM) ONbITA JEeSTEe/JIbHOCTH, XapaKTepU3YIMX 3Tanbl GOpMUPOBAHUSA
KOMIIeTeHLI U

Hpouez[ypbl OLICHUBAHUWS BKIIIOYAIOT B ceOs TCKy'H_IHﬁ KOHTPOJIb U ITPOMEIKYTOUHYIO ATTCCTAUIO.

TeKleII/Iﬁ KOHTPOJIb YCIICBAEMOCTHU IIPOBOAUTCHA C HCIIOJIBb30BaAHUECM OIICHOYHBIX CpCacTsB,
MMPEACTAaBJICHHLIX B II. 2 JAaHHOTO NPHIIOKCHUA. Pe3y.HBTaTLI TCKYIICTO KOHTPOJIAA AOBOAATCA 4O CBCACHUS
CTYACHTOB 10 HpOMGX(yTOqHOﬁ aTTeCcTaluu.

HpOMe)KYTO'—IHaﬂ aTrTecTanms IpoBOJAUTCA B (bopMe OK3aMCHa

DKk3aMeH MIPOBOAUTCA IO PACIIMCAHHIO HpOMe)KYTO‘{HOfI arrecTaliluu B IIMCBMCHHOM BHJC. KomnaectBo
BOIIPOCOB B 5K3aMCHAIITMOHHOM ounere — 3. HpOBepKa OTBETOB U OOBSIBIICHUC PE3yJIbTAaTOB IIPOU3BOAUTCS B
JCHb DK3aMCHa. Pe3y.J'II>TaTI)I aTTeCTAallMM 3aHOCATCA B BEJOMOCTb U 3aUYCTHYIO KHUKKY CTYJICHTA. CTYIIGHTI)I,
HC TMpoHmieAmHre IMPOMEKYTOUHYIO aTTCCTAIUIO 110 l"pa(bI/IKy HpOMC)KyTO‘IHOﬁ aTTeCTallu, OOJIXKHBI
JIMKBUAUPOBATH 3aJOJKCHHOCTD B YCTAHOBJICHHOM IMOPSAJKE.






IIpuiaoxenue 2
METOANYECKHUE YKA3ZAHUSA ITIO OCBOEHUIO INCHUIIJIMHBI

Y4eOHbIM MJIAHOM MPEyCMOTPEHBI CIIEAYIOINE BUbI 3aHATUH:

- JIEKLINN;

- IPAKTUYECKUE 3AHITHS.

B xo4€ JIEKIIMOHHBIX 3aHATHA PacCMaTPUBACTCA TEOPETUYECKUN MaTepuall, NAKOTCS PEKOMEHIALUU Ul
CaMOCTOSITENIbHOM pabOThI U OJArOTOBKE K MPAKTUUECKUM 3aHSITHUSIM.

B xozme mpakThueckux pabOT pa3BUBAIOTCS HABBIKM IPUMEHEHUS MaTEeMAaTHYECKUX METOJOB, BBIOOpA
UHCTPYMEHTAJIBHBIX CPEJCTB J1J1s1 00paOOTKHU U aHaIK3a IaHHBIX B IPO(ECCUOHATILHON e TeIbHOCTH

[Ipu noAroToBKe K NPaKTUYECKUM 3aHATUAM KaKABINA CTYJEHT JOJIKEH:

— M3Y4YHUTh PEKOMEHJIOBAHHYIO YUeOHYIO JIUTEPATYPY;

B mpornecce moaroToBKM K MPAaKTUYECKUM 3aHATHAM CTYACHTBI MOTYT BOCIIOJIB30BATbCS KOHCYJIbTALUAMHU
IIPETIO1aBaATEIIs.

Teoperuueckue BOIPOCH! JOIKHBI ObITh U3Y4YEHBI CTYJCHTaMH B X0JI€ CAMOCTOSTEIbHOM paboThl. KOHTpOIIb
CaMOCTOSITENIbHOW PabOThI CTYJCHTOB HaJ] y4eOHOH MPOrpaMMoii Kypca OCYIIECTBISIETCS METOAOM OIpoca U
BBINOJIHEHMSI 3a1aHuil. B Xxo1e caMocTosITeIbHON paboThl KaKIbli CTYJAEHT 00s3aH POYUTATh OCHOBHYIO U
10 BO3MOKHOCTH JOIOJHUTENBHYIO JINTEPATypy IO U3ydaeMOH TeMme. BbIIennuTh HENOHATHBIE TEPMHUHBI,
HalTH UX 3HAYEHUE B DHUUKIIONEIUYECKUX CIOBAPSX.

Jisi mOArOTOBKM K 3aHATHAM, TEKYIIEMY KOHTPOJIO M IIPOMEKYTOYHOM aTTECTAllMH CTYIEHTbI MOTYT
BOCIIOJIb30BaThCsl JIEKTPOHHO-OMOIMOTEUHbIMU cUcTeMaMu. Taxoke oOydaroluecs MOTYT B3SThb Ha JIOM
HEOOXOMMYIO JIUTEpaTypy Ha aOOHEMEHTE YHHBEPCHUTETCKOM OHOIMOTEKH WM BOCIOJIB30BATHCS
YUTAJIBHBIMU 3aJIAMU.



	2 Типовые контрольные задания или иные материалы, необходимые для оценки знаний, умений, навыков и (или) опыта деятельности, характеризующих этапы формирования компетенций в процессе освоения образовательной программы

