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KADE/IPA IIpukiiagHasg MATEMaTHKA U TEXHOJIOTHH HCKYCCTBEHHOI0 HHTEJLIEKTA

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm
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Y4eOHBIN TUTaH YTBEPKIEH YIEHBIM COBETOM YHUBepcuteTa (mpotokod Ne 9 ot 03.03.2026 ).

[Iporpammy coctaBwi(u): K..-M.H., go11., HyBeHkoB A.D.
3aB. xadenpoii: 1.3.H., moreHT F0.I. UepHbImena

Metonudeckuii coBeT: 11.3.H., mpodeccop E.H. Tumenko



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

ABTOpHI, bubmmorexa /
3arnaBue WsnarenscTBO, TONI
COCTaBUTENN KonuuectBo
| Makapos E. B., Jlynry | Bbiciuast MareMarrka: pyKOBOJCTBO K PEIICHHIO Mocksa: ®usmariut, 2005 | ObC «YHuBepcurerckas
K. H. 3ama4: yueOHOe mocobue OubIMOTEeKa OHJIANHY»
2 Mainaxos, A. H. Maremaruka. Beiciiast MaremMatrka: yaeOHOe Mocksa: EBpazuiickuii 9BC «IPR SMART»
nocobue OTKPBITBIN HHCTATYT, 2009
3 I'ycak A. A. Beiciast MaTemaruka: yaeOHHUK Munck: TerpaCuctemc, OBC «YHuBepcureTckas
2009 OuOIMOTEeKa OHJIANHY»
4 Crynent. AcupaHt. MccnenoBarenb: BraguBocrok: Dkenept- OBC «YHuBepcureTckas
BCEPOCCUNCKUIN HAyUHBIN KypHAJ: )KypHa Hayxa, 2020 OMOIMOTEeKa OHIIANHY»
5 AHKHIOB, A. B., Bricmias maremaruka. B 2 wactax. U.1: Beicas VnbsiHOBCK: YIbSHOBCKHUI 9BbC «IPR SMART»
Benemucos, I1. A., MareMaTHKa: yuyeOHoe mocoone rOCYAapCTBEHHBIH
Pewernukos, 10. A., TEXHMYECKUI YHUBEPCHUTET,
Bensmucosa, I1. A. 2017
6 AHKuIOB, A. B., Bricmas maremaruka. B 2 wactax. U.2: Beicias VibsSHOBCK: YIbSHOBCKHI 9BC «IPR SMART»
Beasmucos, I1. A., MareMaTHKa: ydyeOHoe mocoone roCyIapCTBEHHBIN
Pemernuxos, 10. A., TEXHMYECKHI YHUBEPCHUTET,
Benemucosa, I1. A. 2017

5.2. IIpoeccnonanbHble 6a3bl JAHHBIX U HH(OPMAIOHHBIE CIPABOYHBIE CHCTEMBI

HCC "Tapant" https://internet.garant.ru
denepanbHas rocyIapcTBEHHAs ClIy)x0a cTaTUCTUKH https://rosstat.gov.ru (cBOOOAHBINA JOCTYII)

5.3. IlepeyeHs NpPOrpaMMHOro odecreyeHnst

OnepaunonHas cucrema PEJ[ OC
CBobomHO pacnipocTpansieMbrii opucHbIi makeT LibreOffice

5.4. YueOHO-MeTOAMYECKHE MATEPUAJIBI ST 00YYAIOIINXCS ¢ OTPAHNYEeHHBIMH BO3MOKHOCTSIMH 310POBbS

ITpr HEOOXOIMMOCTH I10 3asBICHUIO 00Y4YaroLIerocsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3[J0POBbSI y4eOHO-METOANUECKHE MaTepHaIIbl
MPEIOCTABIAIOTCA B (hOpMax, aJaiTHPOBAHHBIX K OTPaHUYCHHAM 3IOPOBBS M BOCHPHUATHSA MH(popMmarwn. s JHIl ¢ HapyIICHHSIMH
3penus: B popme ayauodaiina; B meyaTHOH GopMme yBEIHUCHHBIM mpudToM. /I MUl ¢ HApYIICHUAMH CcIyXa: B (hopMe IIEKTPOHHOTO
JOKYMEHTa; B reyaTHol (opme. Jlis Il ¢ HApYIICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3JIeKTPOHHOTO JIOKYMEHTa; B
neyaTHoM opme.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIIUITJINHBI

IMomemenust Ui BceX BUAOB padoT, NPEIyCMOTPCHHBIX YYEOHBIM IUIAaHOM, YKOMIUICKTOBAaHBI HEOOXOOMMOW CHEIUaIM3HPOBAHHON
y4eOHOI MeOebI0 U TEXHHYECKUMH CPEICTBAMH 00y ICHUS:

- CTOJIBI, CTYJBS;

- MEPCOHATIBLHBIN KOMITBIOTEP / HOYTOYK (TMTEPEHOCHO);

- MPOEKTOP;

- 9KpaH / HHTEepaKTUBHAS JJOCKA.

IMomemnieHust A1t CaMOCTOSTEIBHON PabOTHl 00YYAIOIIMXCS OCHANICHBI KOMITBIOTCPHOH TEXHUKOW C BOMOXKHOCTBIO TOIKITIOUYEHHS K
cetn "MHTEpHET" M1 00ECTIEUCHNEM IOCTYTIA K 3JIEKTPOHHON HH()OPMAIIMOHHO-00pa30BaTeIbHOM cpee.

7. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIUXCS 11O OCBOEHHUIO JTUCITUITJINHBI

Meroandeckue yka3aHHS 10 OCBOSHHIO ANCIUIUTHHEL peicTaBieHs! B [Ipumoxennn 2 k pabodeii mporpaMMe TUCIIUTIIHHEL




POHJ OHEHOYHBLIX CPEJICTB

Ipuioxkenne 1

1 OnucaHue NMoKasarejaer U KpUTEepHueB ONCHUBAHUA KOMIIeTeHIIU Ha Pa3/IMYHBIX 3TAllaX UX
(l)OpMPIpOBaHI/IH, OIIMCaHHUE IIKAJI OH€HUBAHUA

1.1 Tloxa3arenu u KPpUTCpHUH OLICHHBAHU S KOMIICTCHITHMN:

3VH, cocrasisroniyue
KOMIIETEHIIUIO

IlokazaTenu oneHUBaHUS

Kputepuu onenuBanus

CpencrtBa
OLIEHUBaHUS

OIIK-1: CriocobeH NpuMeHATh €CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHBIE 3HAHUS, METO bl MATEMaTHYECKOTO
aHaJIM3a U MOJICJIMPOBAHUS, TEOPETUYECKOTIO M SKCIIEPUMEHTAIBHOIO UCCIIEI0BAHUS B IPO(ECCHOHATBHOM
JIESITEJIbBHOCTH

3HaTh:

- METOJIBI
KOJMYECTBEHHOT'O K
KauyeCTBEHHOI'0 aHaJIN3a,
MIPUMEHSEMbIEC B
CHCTEMHOM ITOJIXOJE IS
peuieHus 3aaay B

JleMOHCTpHpYET 3HaHUE
OCHOBHOH M JOTOJHUTCIIFHOMN
TUTEPaTyphbl, coaepKaiiei
Martepuai 00 OCHOBHBIX
WHCTPYMEHTAIIBHBIX CPEJICTBAX
A MaTeMaTHYECKUX METOIax,
HCIOJIb3YEMBIX i1 00paboTKu

HOJHOTA U COJePKATEIBHOCTD
OTBETa Ha K3aMeHe, OTpoce,
COOTBETCTBUE OTBETOB
MaTepHaly, CofepKamemMcs B
U3yUYEHHOH JIuTepaType

Omnpoc (Borpocsl
1-54)

Bomnpocsl k
sk3ameny (1-52)

po¢eCCHOHALHON SKOHOMMYECKUX JIAaHHBIX,
JESATEIIbHOCTH MeToax Au¢depeHInanIbHOro
Y MHTETPaJIbHOTO UCUUCIICHUS
JUIs IOATOTOBKH K 9K3aMEHY U
OIpoCy
YMers: Pemraer 3ananus IIPaBUIIbHOCTH PEILEHUs 3ananus (1-8 (mo

- IPUMEHSTb METO/bI
KOJINYECTBEHHOTO U
Ka4eCTBEHHOI'O aHAJIN3A,
MPUMEHSIEMBIE B
CHUCTEMHOM ITOAX01€ IS
pELIeHMS 3a/1a4 B

JIMHEWHOH anreOpsl U
AQHAJIMTUYECKOU reOMETPHH,
U3 TEOpUH TPEJEIIOB,

Qg QepeHInaTbLHOTO |
MHTETPAJIBHOTO UCUNCIICHUS

3a/laHui Ha BBIYMCIICHUE
CUCTEM JIMHENHBIX YPABHEHUH,
BBIUNCJICHHE NIPENIEIIOB,
uccienoBanne GyHKIui ¢
IIOMOUIBIO IPOU3BOJHBIX,
BBIUMCJIEHUE ONPE/IEIIEHHBIX U

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

npodeccuoHaNTbHON HEONPEeIeTICHHBIX HHTETPAJIOB;
JIEeATEIIbHOCTH
Brnaners: Pemaer 3aianus 000CHOBaHHOCTH npuMeHeHust | 3aganus (1-8 (o

- HaBbIKaMU ITPUMCHCHUA
METOJI0B KOJIMYECTBEHHOT'O
Y Ka4eCTBEHHOTO aHAJIM3a,
MPUMEHSIEMBIX B
CHCTEMHOM TIOJIXOJI€ JIJISt
pelieHus 3a1ad B
npo¢eCcCHOHATBHON
JeSITeIIbHOCTH

JUHEHON anredpsl U
aHAJIMTUYECKON TeOMETpPHUH,
U3 TEOPHUH NPEIEIIOB,

Qg QepeHInaIbLHOTO U
WHTETPaTbHOTO HCYHCIICHHUS

METOJOB JIJISl PEIICHUS
3a/laHui Ha BBIYKMCIICHUE
CHUCTEM JIMHENHBIX YPABHEHUH,
BBIYMCIICHUE IIPEJIENIOB,
uccneaoBanue GyHKINN ¢
IIOMOILBIO IIPOU3BOJIHBIX,
BBIYNCIICHHE OIIPE/ICIICHHBIX U
HEOIIPENEIECHHBIX MHTEIPAJIOB

BapUaHTaM))
IIpaktuxo-
OpUEHTHUPOBAHHbBIE
3a/1aHus K
sk3ameny (1-14)

1.2 IIkaynbl OLIEHUBAHHUS:
Texkymmii KOHTPOJb YCHEBAEMOCTH M TPOMEXKYTOUYHAs aTTeCTallus OCYIIECTBIAETCS B paMKax
HAaKOMUTENIbHOM OambHO-pelTHHrOBOM cuctembl B 100-0amibHOi mIkare:
84-100 6aynoB (OIEHKA «OTIUIHOY)

67-83 6amtoB (OIIEHKA «XOPOIIO»)

50-66 6annoB (OIIEHKA «YIOBIETBOPUTEIBLHO)
0-49 GanmnoB (O1eHKA «HEYAOBICTBOPUTEIHHO)




2 TunoBble KOHTPOJIbHbIE 3aJaHUSA UM MHbIEe MaTepHaJibl, HEO6GX0AUMBbIe AJI1 OLleHKHM 3HAaHUM,
YMEeHUU, HAaBbIKOB U (W/iM) ONbITa JeATeJbHOCTH, XapaKTepU3YyIUIMX 3Tanbl GOPMHUPOBaAHUSA
KOMIIETEHIIMH B Mpolecce 0CBOeHMs 06pa30BaTe/IbHOM NPOrpaMMbl

Bomnpocs! k 3x3aMeny
1. Cuctembl TMHEWHBIX YpaBHEHUH, OCHOBHBIE OIIpeiesIeH s. DIeMeHTapHble IpeoOpa3oBaHusl.
2.Meronpl pemieHUs CHUCTEM JHMHEHHBIX YypaBHeHHi: ['aycca, YXXopmama-I'aycca, mMomudunupoBaHHBIX
KOPJIAHOBBIX UCKIIIOUCHHH.
3. Onpenenurenu 2-ro 3-ro nmopsakoB. @opmyier Kpamepa.
4. MuHop 1 anrebpandeckoe gonoiHeHue. Teopema o pa3okeHUH onpeaenuTens 3-ro nopsaka mno nepBoi
ctpoke. Onpenenurens n-ro Nopsaxa.
5. Matpuiisl, OCHOBHBIE omnpeneneHus. Onepaunu HaJl MaTpUIIAMU: CYMMa MaTpHIL, IPOU3BEAECHUE MATPHLIBI
Ha 4MCJIO, IPOU3BEAEHUE 2-X MaTPHLI.
6. O6patHas matpuna. Kpurepuii oOparumoctu marpuibl. J[Ba crnocoda mocTpoeHus: 00paTHON MaTpHIIbL.
7. MaTtpuuHbIif c11oco0 penieHusi CUCTEM JIMHEWHBIX YpaBHEHUI.
8. Bexropsl. JIuneiitHble onepanuy HajJ HUMH.
9. CkansipHOE MPOU3BEICHHE IBYX BEKTOPOB.
10. BexTopHOE MPOU3BECHUE IBYX BEKTOPOB.
11. CmenieHHoe NpOU3BECHUE TPEX BEKTOPOB.
12. TIpsimas Ha MIOCKOCTH
13. KpwuBsie BTOpPOTo HOpsIIKa: OKPY>KHOCTB, 3JUIUIIC, THIIepOoIIa, napadoa.
14. TInockocTh U mpsiMasi B IPOCTPAHCTBE.
15. TlonsaTue mnpenenbHOM TOYKM MHOXKECTBA, ONPEICIICHUE Ipenerna, FeoOMEeTpUYecKas HHTEepIpeTanus
npezena GyHKLIUY.
16. Beckoneuno maineie pyHkuuu. OrpanndeHabie GyHKIUA. OCHOBHBIE TEOPEMBI O OECKOHEYHO MaIbIX H
OrpaHUYEHHBIX (QYHKIHUSIX.
17. beckoneuHo Oosblue QyHKIMH. OCHOBHBIE CBOMCTBA OECKOHEUHO OOJIBIINX (DYHKLUH.
18. OcHOBHBIE TEOpPEMBI O Mpeaeax.
19. OcHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (YHKIIHIX
20. Ilonstue mpousBogHOU U TudepeHrana QyHKIUH.
21. T'eomeTpuveckuii CMBICI TIPOU3BOTHOM, KacaTeIbHAsI K HOpMAITb K KPHBOH.
22. Heobxoaumoe ycnoBue nuddepenimpyemMocty GyHKITUH.
23. OcHoBHbIe npaBmia TUGGEpEeHITUPOBAHMS.
24. OcHoBHbIe cBoiicTBa AU PepeHnnana.
25. TlpowsBomHas CIOKHOW (HYHKITHH.
26. IIpon3BOAHbIE BBHICIIUX MOPSAKOB.
27. OmnpeneneHne dKCTpeMyMa QyHKITHH.
28. Teopemsl 0 GyHKIMAX, TUPPEepEeHIUPYEMBIX Ha IPOMEKYTKE
29. TIlpaswio JlomuTans.
30. HccnenoBanue QyHKUMH MeTonaMH TU(PPEpeHIMaTIbHOIO HCYUCICHHUS JOCTaTOYHbIE MPU3HAKH
MOHOTOHHOCTH Y TIOCTOSTHCTBA (DYHKITHH.
31. JlocTaTOYHBIHM MPU3HAK CYIIECTBOBAHUS dKCTpeMyMa (DyHKIIHH.
32. HawumOonblliee ¥ HANMEHbIIIEEe 3HAYCHNE (DYHKITUU Ha OTPE3KE.
33. Kputepuii 0KanbHOr0 3KCTpeMyMa, OCHOBAaHHBIH Ha BTOPOil mpou3BojHOM. IIOHSATHE BBHIMYKIOCTH,
BOTHYTOCTH yHKIMHU. Toukn neperuoda.
34. Tlpu3HaKku BBITYKIOCTH (BOTHYTOCTH) (DYHKIIHH.
35. HeoOxoammoe 1 JOCTaTOYHOE YCIOBHUS CYIIECTBOBAHUS TOYEK Iepernda. ACHMIITOTHI.
36. OO6mas cxema uccienoBanusi QyHKIMH U IOCTpOeHUE Tpaduka.
37. IlepBooOpa3Has ¢pyHKIHH. TeopemMbl 0 IEPBOOOPA3HBIX.
38. Heomnpenenennslii uaTerpai. Teopema CyiecTBOBaHHUS.
39. CaoiicTBa HEONPEIETEHHOTO UHTETpaIa.
40. Meto1bl MHTETPUPOBAHUS: METO]I PA3JIOKEHUS; OJCTAHOBKH; T10 YaCTsIM;
41. WuTerpupoBaHue BbIpaXKEHUM, COJIEPKALINX KBaIpaTHBIN TPEXUJIEH;
42. VIHTerpupoBaHME PALMOHANBHBIX (YHKLIUH U MPOCTEUIINX UPPALMOHAIBHBIX (YHKINH;



43. VHTerpupoBaHHE TPUTOHOMETPUUECKUX (PYHKITUIA.
44, TlonsTre 0 HEOEPYUIUXCS MHTETpajax.

45. TlonsTtue MHTErpanbHON CyMMBI. [ €OMETpHUUECKHI CMBICIT ONIPEAEIEHHOTO HHTErpaa.

46. Teopema cyiiecTBOBaHHS OMPEIEICHHOTO HHTETpaa.
47. CaolicTBa ONpPEAEIEHHOr0 HHTErpaia.

48. TlonsTne ompeAeNeHHOr0 UHTErpajia C TMEPEeMEHHBIM BEPXHHUM IIPEIEIIoM,

mddepeHIrpyeMoCTH.

49. ®opmyna HeroTona-JleliOnuna.

50. Teopema 0 3aMeHE IEPEMEHHOM B ONIPEICIIEHHOM HHTETrpae.

51. Metoa UHTErpUPOBAHUS 10 YACTSM B OINPEICICHHOM HHTETpae.
52. DKOHOMHYECKHE MPHUIIOKEHUS OTPECIIEHHOTO HHTErpaia

IpakTHKO-OPHEHTHPOBAHHBbIE 32IaHUA K IK3aMeHY

1. Haiitu mpousBenenne matpuri AB u BA,

5 7 =2 7 8 -2
ectu A=|-4 2 7|, B=| 3 0 5
2 3 -5 -2 2 0

2. HaiiTn 3Ha4eHHE OTIPEICITUTEIIS:

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

3. Pemnts cucremy ypaBHeHuii Mmetoom Kpamepa:
x,+2x,+x, =28
[4x1 — 2x; = —2,
3.’1:1 - 4369 + qu == 1':'

4. PemnTh cUCTEMY YPaBHEHUI MaTPUYHBIM METOJOM: .
3xy +x,— x;=13

[Exl +3x, —2x5;=12
Xy —4x; + 3x;=—1

5. Pemuts cucremy nuHEHHBIX ypaBHeHUI MeTooM XKopaana-I'aycca:

2xy —x,+x3=3

3x1_2xg+3xq :5

6. Hanucatp ypaBHEHHE MIIOCKOCTH, MPOXOASIIEH Yepe3 TPU TOUKH:
A(3,-1,0), B(2,-2,5), C(3, -6, 7).

7. Haiitu paccrostauie oT Touku (2,-1,0) 1o mmockoctu

3x;,+x,—2x;+5=0.

. AJ6-Xx-2
8. Borumcmuts npezen : im ———
=2  xX° =4
i 1 9
9. Berumciuts npejen (1o npasuiny Jlomuras) leTo 7 —Ctg X

10. Haiitu npon3BoaHYIO (PyHKITHIA:

T€OpEMa O €ro



_ X
1-cos x

y= %/(ZX2 —4x*)*

y

11. TIpoBectu ucciegoBanue GyHKINH
21

y=x° —?xz +3x+15

12. BBIYUCIHATH HHTETPAI:

_[xsin xdx

13. BBIUUCIHATH HHTETPAI:
1

J- xdx

< 5x* +1

14 .Beruucnuth miomaab GUrypbl, OrpaHi4eHHON (QyHKIMAMU:
y=x U y=x°

Kpurepun onenuBanus:

MakcumajibHOe KoJndecTBo 6awioB — 100.

DK3aMEHAIIMOHHBIM OWUJIET BKIIOYaeT 2 TEOpPeTHMYECKUX Bompoca W 1 3amaHue W3 MepedyHs MPaKTHKO-
OPUEHTUPOBAHHBIX 33/IaHUH K IK3aMEHY.

Kaxxnp1it Bonpoc orieHuBaeTcs OTAEIbHO, MAaKCUMalbHO B 20 0aJli10B.

MaxkcruManabHOE KOJIMYECTBO OajuloB 3a OTBEThl Ha TeopeTuueckue Bompochl — 40 Oanino. Kpurepuu
OLICHMBAHUs OTAEJIbHOI'O BOIIPOCaA:

17-20 6an10B U3JI0’)KEHHBIH MaTepuan (akTUYECKH BEpEeH, HaJIMuue IIyOOKHX HCUYEpPIIBIBAIOLINX
3HaHUM B OoO0beMe MpOHAEHHOW NPOrpaMMBbl JUCLMILIMHBI B COOTBETCTBHM C
MOCTaBJICHHOW MPOTpaMMON Kypca MEeIbl0 OOy4YeHHs; TPAaMOTHOE M JIOTUYECKH
CTPOMHOE M3JI0KEHHE MaTepuaa Mpu OTBETE, YCBOEHUE OCHOBHOM U 3HAKOMCTBO C
JIOTIOJIHUTEIbHOM JINTEpaTypor

14-16 6annoB HaJlM4Me TBEPABIX M JOCTAaTOYHO IIOJIHBIX 3HAaHMM B 00beMe MNPONUIECHHOM
IpOrpaMMbl JUCHMIUIUHBI B COOTBETCTBUU C II€JIbI0 OOy4Y€HHUs, JIOMYCKaroTCs
OTJeNIbHBIE JIOTUYECKUE U CTUIMCTUYECKHE MOTPEIIHOCTH, 00yYaromuicsl yCBOWII
OCHOBHYIO JINTEPATYPY, PEKOMEHI0BaHHYIO B pabouell mporpaMmme TUCHUILIHHBI

11-13 6annoB HaJIMuue TBEPAbIX 3HAHUN B 00beMe MPOIIEHHOTO Kypca B COOTBETCTBUH C IIEIIBIO
OoOy4eHUs,, W3JI0OKEHHE OTBETOB C  OTJNCIBHBIMH  OHIMOKaMH, yBEPEHHO
UCTIPABJICHHBIMU TIOCJIE JIOTIOJHUTENBHBIX BOMPOCOB; NPAaBUJIBHBIE B IEJIIOM
JNEUCTBHS MO NPUMEHEHHMIO HAaBBIKOB W YMEHMH TP pPEIICHWH TPAKTHKO-
OpPUEHTHPOBAHHBIX 33JaHUN

0-10 6aoB OTBETHl HE CBfA3aHBl C BOIPOCAMH, HalU4Me TPyObIX OIMOOK B OTBETE,
HEMMOHUMaHWE CYIIHOCTH HM3JaraéMoro BOIPOCAa, HEyMEHUE MPUMEHSITh YMEHHS U
HABBIKU TPU PEHICHUH MPAKTHKO-OPUEHTUPOBAHHBIX 3aJaHUM, HEYBEPEHHOCTh U
HETOYHOCTh OTBETOB Ha JIOTIOJIHUTENIbHBIE U HABOSIINE BOMPOCHI

[IpakTHKO-OpUEHTUPOBAHHOE 3aJaHUE OIICHMBAETCS MakcuMaibHO B 60 OasuioB. Kputepuu oreHuBaHUs
3aJlaHusl:

51-60 6an10B 3aJJaHHE BBIIOJIHEHO B MOJIHOM 00BEME; 00yJaIOUIHIACS JeMOHCTPHPYET YBEPEHHBIC
JEHCTBHS B MPOIIECCe PelIeHuUs

41-50 6anaoB 3aJlaHW€ BBIMOJHEHO B TIOJIHOM O0O0BEME, HO C HEOOJBIIMMH TOTPEITHOCTSIMH,
00yyYaromuics IEMOHCTPUPYET MPABUIIbHBIE ICHCTBHS B IPOLIECCE PEIICHUS

31-40 6an10B 3alaHUE BBIIIOJIHEHO YaCTUYHO; IPU PELICHUHU IPOACMOHCTPUPOBAHBI B ILEJIOM
IMPAaBUJIBHLIC I[CﬁCTBHSI




0-30 6a/10B 3aJaHie He BBINOJHEHO WM BBINOJIHEHO YaCTUYHO, C TpyObIMH oOmIHMOKaMu;
00ydJaronMicsl JEeMOHCTPUPYET HEyMEHHE NPHUMEHSATh IONyYeHHbIE 3HAHUS W
HaBBIKU IIPU PEUICHUU KOHKPETHBIX 33aJJaHUN

OO0uue KpUTEPHHU OLlCHUBAHUS:

84-100 o6annoB (omenka | OTBeThl OOyuaromerocs Ha o00a TEOPETHUECKUX BOIpoca (haKTHYecKH
«OTJIMYHO») BEpHBbI, M3JI0KEHHbIH MaTepuan (aKTUYECKH BEpeH, HaJMyhe TIIIyOOKHX
UCUEPIbIBAIOIIMX 3HAaHUM B  o0beMe TNPOWIEHHOH  MporpaMMbl
JUCIIUIUIMHBL B COOTBETCTBUM C IOCTaBJICHHOM MPOrpaMMOM Kypca LIEJIbI0
00yuyeHHsI; TPaMOTHOE U JIOTMYECKH CTPOMHOE M3JI0XKEeHHE MaTepuaia npu
OTBETE, YCBOEGHHUE OCHOBHOM M 3HAKOMCTBO C JIONOJIHUTEIbHON
JIUTEPATYPOU.

[TpakTHKO-OPUEHTUPOBAHHOE 33JaHHUE BHIIIOJHEHO BEPHO, OOydaroImuiics
JIEMOHCTPUPYET MpPaBUIbHBIC, YBEPEHHbIC ACUCTBUS MO MPUMEHEHHUIO
NOJTYYCHHBIX HABBIKOB M YMEHUH NPH PEIICHUH 33 IaHHSL.

67-83 OansnoB (omenka | Jlanol oTBeTHI Ha 00a TEOPETHMYECKUX BONpPOCA; OOydarouuiics
«XOPOLLIO0») JIEMOHCTPUPYET HAJIMYHUE TBEPABIX M JOCTATOYHO TMIOJHBIX 3HAHUN B
o0beMe MPONACHHONW MPOrpaMMbl JUCHUIUIMHBI B COOTBETCTBUM C LIEJIbIO
o0OydeHus1, 4YeTKO M3jlaraeT Marepuai. B oTBere jnomyckaroTcs OTAEIbHBIE
JOTMYECKUE U CTHWJIMCTHYECKUE MOTPEUIHOCTH, OOYyYaroluiics YyCBOMI
OCHOBHYIO JIUTEpaTypy, PEKOMEHJOBAaHHYI0 B palouell nporpamme
JUCLUIUINHBIL.

[IpakTUKO-OPUEHTUPOBAHHOE 3aJaHUE BBIMOIHEHO, HO C HEOOJBIIUMHU
HOTPEIIHOCTAMHU; O0YyYaroluiicss AeMOHCTPUPYET MpaBUIbHBIC NEHCTBUS
M0 ITPUMCHCHHUIO HABBIKOM U YMeHI/Iﬁ IMpU pCUHICHUH 3aJIaHUA.

50-66 OangoB (omenka | [Ipy orBete Ha 00a TEOpEeTHMUECKHMX BOIpoca  OOydarouIuiics
«YAOBJICTBOPHUTEJIBLHO») JEMOHCTPHUPYET HaJM4Ke TBEPHbIX 3HAHUN B 00bEMe MPOHAEHHOTO Kypca
B COOTBETCTBHMHU C IIEJIbIO OOYYEHHUs, U3JI0KEHHE OTBETOB C OTIEIbHBIMU
OHII/I6KaMI/I, YBEPECHHO HCITPABJIICHHBIMU I10CJIE JOITOJTHUTEIBbHBIX
BOIIPOCOB.

HpaKTI/IKO-OpI/IeHTI/IpOBaHHOG 3alaHUC BBIITIOJIHEHO YaCTHUYHO, npu
pEIIEHNN NPOAEMOHCTPUPOBAHBI B ILIEJIOM IIPABWIBHBIE JEHCTBUS IIO
IIPUMEHEHNUIO HABBIKOB W yYMEHUHM IIPU  PEIIEHUH  IPAKTHUKO-
OpPUEHTUPOBAHHBIX 3aJaHUM

0-49 oOamnoB (omeHka | OTBeTH OO0ydarmIerocss HE CBS3aHbl C BOMpPOCAaMH, B  OTBETE
«HEYJT0BJETBOPUTEIBHO») | IPUCYTCTBYIOT TpyOble OMIMOKM, HEMIOHUMAHHE CYIIHOCTH H3JIaraeMoro
BOIIpOCa, HCYBEPCHHOCTE U HCTOYHOCTH OTBCTOB HA JOINOJIHUTCIIBHBIC U
HABOJISIIME BOPOCHI

33}13HI/I6 HE BBIIIOJIHEHO WM BBIIIOJHEHO YaCTHU4YHO, C T‘p}I6I)IMI/I
omuOKaMu; OOydarolmuiicss JEeMOHCTPUPYET HEYyMEHHUE MPUMEHSTh
MOJIYYCHHBIC 3HAHUSA W HABBIKU IMTPU PCIHICHUN KOHKPCTHBIX 33)13HHI71

Omnpoc

Pasnea 1. DiieMeHTBI JIMHEHHOH aJredpbl

1. Cuctembl TUHEHHBIX YpaBHEHUI, OCHOBHBIE OIIPE/ICIICHHS.

2. DnemeHTapHbIe TpeoOpa3oBaHMs.

3. MeToap! pemieHus cucTeM JMHEHHBIX ypaBHeHmit: ["aycca, XKopnana-I"aycca, MmoauduunpoBaHHBIX
YKOPAAHOBBIX UCKIIOYCHHMN.

4. Onpenenurenu 2-ro 3-ro nopsiakos. @opmyiel Kpamepa.

5. MuHOp u anredpandeckoe T0MoJIHeHHE. Teopema 0 pa3aoKeHUH ONpeaeTuTeNs 3-ro MopsaKa Mo IepBOM
ctpoke. OnpenenuTenb n-ro Nopsjka.



6. Matpuiipl, OCHOBHBIE orpeenenus. Onepanuy HaJ MaTpULAMH: CyMMa MaTpHIl, TPOU3BEACHNUE MATPHILIBI
Ha YHCJI0, IPOU3BEACHNE 2-X MaTPUII.

7. O6patHas matpuna. Kpurepuii ooparumoctu marpuiibl. J[Ba cnoco0a mocTpoeHus: 00paTHON MaTpHIIbL.

8. MaTpuuHbIil cioco0 penieHns CUCTEM JTUHEHHBIX ypaBHEHUH.

9. OgHOpOAHBIE CUCTEMBI ypaBHEHHNA. TeopeMbl 0 peleHnn OJHOPOAHBIX CHCTEM

Pa3znea 2. JjieMeHTbI BEKTOPHOM aJIre0pbl M AaHAJIMTHYECKO TreOMeTPUHU
10. Bexropsl. JIuHeHBIC OTIEpalK HAJlT HUMH.

11. CkanspHOe NpOU3BEIECHUE IBYX BEKTOPOB.

12. BekTopHOE NMpoU3BECHHUE IBYX BEKTOPOB.

13. CmenieHHOE POU3BECHIE TPEX BEKTOPOB.

14. TlpsimMas Ha IMJIOCKOCTH

15. KpuBsie BTOPOTO MOPSAKA: OKPYKHOCTB, SJUIUIIC, TUTiepOoIIa, mapadoa.
16. IlnockocTh u mpsiMasi B MPOCTPAHCTBE.

Pazpnen 3. Ilpeneasnt. {uddepenunanbHoe ucHUcIeHHe PYHKIIUM 0JHOI NepeMeHHOo

17. Tlonsatue npenenabHON TOUKH MHOXKECTBA, ONPEeNICHHE pe/esia, FeOMETpUIecKas HHTEPIPETaLns
npeaena QyHKIIH.

18. Beckoneuno manbie pyHkun. Orpanndennsie GyHKIU. OCHOBHBIE TEOPEMBI 0 OECKOHEYHO MaJbIX U
OTPaHUYEHHBIX (YHKIIHSIX.

19. Beckoneuno 6omnpmue GpyHKiur. OCHOBHBIE CBOWCTBA OECKOHEYHO OONBIINX (PYHKIHUI.

20. OCHOBHBIE TEOPEMBI O Mpeenax.

21. OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIHAX

22. Tlonsarue npou3BoaHON 1 nuddeperurana GyHKIuu.

23. T'eomeTpuvecKkuii CMBICI IPOU3BOJHOM, KacaTesIbHAs K HOpMAJIb K KPHBOM.

24. Heob6xomumoe ycnoBue auddepeHuupyeMocT PyHKITUH.

25. OcHoBHble npaBuiia 1uphepeHIUpOBaHHUS.

26. OcHoBHBIE CBOMCTBA qu(dhepeHIHraa.

27. TlpousBoaHas CIOKHON (YHKITHH.

28. TIpou3BOHBIC BHICIIUX ITOPSIKOB.

29. Omnpenenenue dKCTpeMyMa QyHKITHH.

30. Teopemsl 0 GyHKIHAX, THPPEPEHIUPYEMBIX Ha TIPOMEKYTKE

31. Ilpasuio JlonuTans.

32. HWccnenoBanne QyHKIUU METOIAMH U PEPEHIIHATHFHOTO HCYUCICHHS JOCTATOYHbIC TPU3HAKH
MOHOTOHHOCTH U TIOCTOSIHCTBA (DYHKITUH.

33. JlocTaTOYHBIN MPHU3HAK CYIIECTBOBAHUS dKCTpeMyMa (DyHKITUH.

34. Haubonbliee ¥ HAUMEHbIIIEe 3HAaUeHNE (DYHKITUU Ha OTPE3KeE.

35. Kpwurtepwuii JIOKaaIpHOTO SKCTPEMyMa, OCHOBAaHHBINM HA BTOPOU MPOU3BOTHOW. [TOHITHE BBITTYKIIOCTH,
BOoruytoctu ¢pyHkuuu. Touku neperubda.

36. IIpu3HaKu BBHITYKIOCTH (BOTHYTOCTH) (DYHKIIHH.

37. HeoOxoaumoe U JOCTaTOUHOE YCIOBHUS CYLIECTBOBAHUS TOUYEK Meperuda. ACUMITOTHI.

38. OOmias cxema Hccie0BaHus GYHKIMU U TOCTPOSHHE TpaduKa.

Pasnen 4. HeonpeneneHHbIi 1 onpeae/ieHHbIH HHTEIPaJl.

39. IlepBooOpasHas pyHKIMH. TeopeMsl 0 nepBooOpa3HbIX.

40. HeonpeneneHHbIi nHTETpaji. Teopema CyniecTBOBaHHUS.

41. CaoiicTBa HEONPEIECIECHHOTO HHTETpaa.

42. MeTobI MHTETPUPOBAHUS: METOI PA3JIOKESHHUS; TOJICTAHOBKH; 110 YaCTsIM;

43. VHTerpupoBaHME BBIPAXKEHUH, COEPKAIIMX KBAIPATHBIN TPEXUJICH;

44, VaTerpupoBaHUE PAIMOHATBHBIX (PYHKIIUH ¥ IPOCTEUIITUX HPPAITMOHATBHBIX (yHKIIHA;,
45. VHTerpupoBaHHE TPUTOHOMETPUUECKUX (PYHKITHIA.

46. TlonsTHe o HEOEPYUIUXCS MHTETpajax.

47. IlonsThe MHTErpajbHON CyMMBI. [ €OMETpHUUECKHIA CMBICIT ONIPEAEIEHHOTO HHTETrpaa.
48. Teopema cyiiecTBOBaHHS OMPEEICHHOTO HHTETpaa.



49. CaoiicTBa OIpeEIEHHOT0 HHTErpaa.

50. TlonsTHe ompeeNeHHOro HHTErpaia ¢ IEPEMEHHBIM BEPXHUM IIPEIEIOM, TEOPEMA O €ro
mddepeHIrpyeMOoCTH.

51. ®opmyna Herotona-Jleitoaua.

52. Teopema 0 3aMeHE IEPEMEHHOM B OIIPEICIIEHHOM UHTErpae.

53. Metoa UHTErpUpPOBAHUS TI0 YACTSM B ONPEAEICHHOM UHTErpale.

54. DKOHOMHMYECKHE ITPUIIOKEHHUS ONPEAEIIEHHOr0 NHTErpaia

Kpurepun oueHuBanmsi:
Onpoc TemaTUyecKd OXBaThIBAaeT BCE pasleibl Y4eOHOro Kypca U MPOBOAUTCS B YCTHOM (opme.
['pynmupoBka BOIPOCOB JIJIsl OMPOCa MPOU3BOAUTCS MPENOAaBaTEIeM.

MakcuMaJIbHOE KOJIMYeCTBO 02/1710B — 36 017108

3a ydacTtue B onpoce 00ydJaroIIHicss MOXKET MOJIYyIUTh 0 36 0auioB (HEOOXOIMMO YCIEITHO OTBETHTh Ha 4
BoIlpoca no pasueny 1, 4 — no pasneny 2, 5 — no pasueny 3, 5 — no pasaeny 4, Bcero — 18 BonpocoB 1o
4eThIpeM pasjenam). B xone onpoca npu oTBETe Ha OTJCIBHBIA BOPOC 00YYAIONIHICS MOXKET IOIYYUTh JI0
2 0aJ10B

2 6as1a JlaH monHBINA, pa3BEpHYTHI OTBET HA IOCTABJIEHHBI BONPOC, CUCTEMHO IOKa3aHa
COBOKYITHOCTh OCBOCHHBIX 3HAaHHUA 00 O0OBEKTE, MPOSBISIONIASICS B CBOOOHOM
OIEPUPOBAHUU OCHOBHBIMH MOHSATUSIMU YyueOHOro kypca. OTBeT XapaKTepusyeTcs
COIEPKATENBHOCTBIO, KOHKPETHOCTBIO, 3HAHUEM OCHOBHOM M JIONOJHUTEIBbHOU
JUTEpaTyphl, PEKOMEHIyeMOW IO TeMe, YETKOCThIO U JIOTHYHOCTHIO H3JI0XKEHUS
Marepuaa.

1 6aan JlaH HenoNHBIM W  HENOCJIENOBATENbHBIM OTBET Ha IIOCTAaBJIEHHBIM BOIPOC.
[IpucyrcTBy0T (parMeHTapHOCTb, HEJIIOTMYHOCTh H3JIOKeHUsA. OOyuaroumuiicss He
OCO3HAET CBA3M MEXK]Y IOHATHSIMHU, KOHIIENTYyaJIbHbIE IMEPECEUCHUs, CTPYKTYpHbIC
3aKOHOMEPHOCTU. OTCYTCTBYET KOHKPETH3ALMS U JI0Ka3aTeIbHOCTb. JlOTOTHUTEIbHbBIC
M YTOYHSAIOUIME BOMPOCHI MpEnojaBaTelisi HE NPUBOIAT K KOPPEKIIMH OTBETa Ha
MTOCTaBJICHHBIE BOIIPOCHI.

0 0ass10B OOyuaromuiics 3aTpyAHAETCS] OTBETUTh Ha BONIPOC

3ananus
[TopsimKOBBIIT HOMEpP CTYAEHTa COOTBETCTBYET HOMEPY BapUaHTa

Bapmnanr 1
1. Haiitn npousBenenune matpury, AB u BA,
5 7 -2 7 8 -2
ecnmA=|—4 2 7 |,B=l 3 0 5
2 3 -5 -2 2 0

2. Pemuth cuctemy ypaBHeHui MmetomoM Kpamepa:
x+2y+3z=14
2x+y—z=1
3x +2y+2z=13

3. HarncaTh ypaBHEHHE TUIOCKOCTH, MMPOXOISIIEH Yepe3 TpU TOUKH:
AQ3,-1,0), B(2,-2,5), C(3, -6, 7).

4. Haiitu paccrosinue ot Touku (2,-1,0) 10 mockoctu
3x; + x5 — 2x3 +5=0.
5. Berauciuth npeaer:
x?— 6x +5x10
lim

x—oBx3 — 12 + 3x4°




6. Haiitu npou3BogHy10 hyHKITHIA:

y=3/(2x% — 4x3)*

7. BeraucauTh HHTETpa:

2
dx .
f2x3+5 X

8. BeraucnuTh HHTErpat:
5

.[)r\/x2 —16 dx.

4

Bapuanr 2
1. Haiitu npousBenenue matpury, AB u BA,

1 4 -2 0 8 -2
eci A=(—4 2 1 ), B=(—3 1 5 )
3 3 -5 -2 2 0

2. Pemuth cuctemy ypaBHeHH# MeTosioM Kpamepa:
2x —3y+z=28

{53{ —y—z =10,
x+3y+4z=3

3. HarmcaTh ypaBHEHHE TUIOCKOCTH, MMPOXOISIIEH Yepe3 TPU TOUKH:
A(1,-1,3), B(2,0,-1), C(5, 2, 1).

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

5. Beraucnuts npenen:
o 8x — 7x 4 3x10
lim

x—oo 5x13 — 12 4+ 3x92

6. Haiiti mpou3BoHYyIO (QYHKIHHA:
y =sinin(2x® + 1)

7. BeIuucauTh HHTErpa:

x3
"~ dx.
f3x4+2 x

8. Boruncnuth uHTErpat:

j- dx
JV2x+1’

Bapuanr 3
1. Haiitn npousBenenue matpury, AB u BA,

3 8 -2 2 0 -2
ecin A=(—4 3 7 ), BZ( 3 1 5 )
1 4 -5 -1 2 0

2. Pemmuth cuctemy ypaBHeHH# MeTosioM Kpamepa:
2x —3y+z=20
{Sx +y—-2z=-1
x—y+z=3

3. Hanucatb ypaBHEeHHE MIOCKOCTH, MPOXOIALICH yepe3 TpU TOUKH:
A(0,1,2), B(-5, 2, 3), C(1, -2, 1).
4. Haittu paccrosinue ot Touku (2,-1,1) 1o niockoctu



2xy + 4x; +x3+3=0.
5. Beruucnuts npenae:
. x?—9
s xZ—Tx+12°

6. Haiitu mpou3BoHyI0 (QyHKIMHA:
Inx + cosb5x

S
7. BeruucauTh UHTErpa:

1
_—dx.

f (4x + 7)6

8. BLIUKMCIINTE UHTETPAIL:

1
J.Jr:2 1—x3dx.

Bapuanr 4
1. Haiitu npousBenenne matpulr AB u BA,

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

2. Pemuth cuctemy ypaBHeHuit metonom Kpamepa:
2Zx+3y+z=6
{ 3x—y—z=1
5x + 2y + 4z =11

3. HanucaTh ypaBHEHHE TUIOCKOCTH, MIPOXOSIIEH Yepe3 TpU TOUKH:
A(2,0,2), B(0,2,2),C(2,2,0).

4. Haittu paccrosinue ot Touku (1,-1,0) 1o minockoctu
2%1"‘%2"‘2%3"‘7:0.

5.. Berumcnuts mpeen:

. 3x%?+5x—2
llm —_— .
x——2 x4+ 2

6. Haiiti mpou3BoHYyI0 (QYHKIHHA:
cos15x

T3 ;&

y

7. BBIYHCIUTH HHTETPAT:
fexvz + S5e*dx.

8. BeuncnuTh HHTErpa:

Ix In x dx.
1
Bapuanr S
1. Haiitu npousBenenne matpury AB u BA,

6 -1 2 8 0 2
ecd A= —4 2 4 |,B=l-1 0 6 |
2 7 -5 2 2 -1



2. Pemiuth cuctemy ypaBHeHuil merogom Kpamepa:
3x —y+2z=13
2x +y+z=0
5x +3y +7z =128

3. HanucaTh ypaBHEHHE IIIOCKOCTH, IPOXOSAIIEH yepe3 TpU TOUKH:
A(-2,3,5), B(4,-3,0), C(0, 6, -5).

4. Haiitu paccrostaue ot Touku (1,0,-3) mo mimockoctu
3%1"‘3%2"‘5%3"‘4: 0

5. Beruuciuth npenen:

bx?—x—1
lm‘ll
x> X -3

6. Haiitu mpou3BoaHy 0 (QYHKIMHA:
y =sin9x(1 +e”).

7. BerauciauTh HHTErpa:

fsv3x+2dx.

8. Boruncnuts uHTerpat:

In2

xe™dx.

© e,

Bapuanr 6
1. Haiitu npoussenenne matpury AB u BA,

9 7 -2 -1 8 -2
eciu A=(6 8 —7), BZ( 3 1 5 )
0 2 -5 -2 2 3

2. Pemuth cuctemy ypaBHeHuil metogom Kpamepa:
3x—y+2z=10

{ 7x +z =22
—x+3y+2z=2

3. Hanwncatn YpaBHCHHUE INIOCKOCTH, HpOXO,[[SIH.ICﬁ Ucpe3 TPpU TOUKHU:
A(2,2,2), B(4, 0, 3), C(0, 1, 0).

4. Haiitu pacctosiaue ot Touku (1,1,1) mo mockoctu
3%1"‘3%2 +X3+3 :0
5. Beruucauts npenein:

. x?2—2x+1
xl—IHsz—x—l'

6. Haiiti mpou3BoHYyI0 (QYHKIHHA:
y = cos 5x(x + e%¥).

7. BeraucauTh UHTErpa:
J-(Zx + 5)e*dx.

8. BeruncnuTh nHTErpa:



Jl. x3dx
2 5x* +1
Bapuant 7

1. Halitu npousBenenne matpulr AB u BA,

1 2 -2 9 1 3
ecim AZ(—G 3 7 ), BZ( 3 2 5 )
2 3 -5 -2 -2 -10

2. Pemuth cuctemy ypaBHeHH# MeTosioM Kpamepa:
x+3y—z=3
{ 2x —y+4z=5 .
3x + 2y + 5z =10

3. Hanucatb ypaBHeHHE IIOCKOCTH, IPOXOIALICH Yepe3 TpU TOUKU:
A(0,8,3), B(-1,2,4),C(5,7,1).

4, Haiitu paccrosinue ot Touku (-1,2,1) 10 mockoctu
3x1 +x,— 2x3+4=0.

5. Beraucnuts npepen:

. V1+2x—3
Iim—.
x—4 \/_ — 2
6. Haiitu nmpou3BoHy 0 QyHKIMMA:
_ 2x 74+ 7x 15
ARVE N v

7. BoIYHCITUTD HHTETPAT:
J.(Sx + 3)cosxdx.

8. BeIuncnuTh HHTErpa:

W sinx - cos xdx

O By

Bapuanr 8
1. Haiitn npousBenenune matpury, AB u BA,

1 -2 2 0 2 -2
ecuA={4 7 4|,B=|-3 1 5 |
3 -5 6 -1 2 1

2. Pemuth cuctemy ypaBHeHuil merogom Kpamepa:
2x —y+4z=7

{ 7Tx+3y—z=3.
S5x -2y —3z =4

3. HanucaTh ypaBHEHHE TUIOCKOCTH, MIPOXOISIIEH Yepe3 TPU TOUKH:
A(0,1,1), B(1, 2, 2),C(1, 0, 1).

4. Haiitu paccrosiaue ot Touku (1,0,2) mo mumockoctu
3.7(1"‘%2"‘%3"‘ 2=0.

5. Beruucnuts npenen:



oW1+ x—+1—x
lim .
x—0 X

6. Haiitu npou3BogHy10 hyHKITHIA:
sin3x +1

y:x_5+3x9'

7. BeraucauTh UHTErpa:
J.(7x + 2)sinxdx.

8. BeraucauTh HHTErpa:

j- xdx
0w 4 — x2
Bapuanrt 9
1. Haiitu npousBenenue matpur; AB u BA,

3 7 2 2 8 -2
€Cciiu A=(—4 -2 7 ), BZ( 3 7 2 )
-2 3 =5 -4 2 0

2. Pemiuth cuctemy ypaBHeHuil merogom Kpamepa:
2x +3y—4z=1

{3x—y+22= 12,
4x +3y—3z=9

3. Hanucatb ypaBHEeHHE MIOCKOCTH, IPOXOIALICH Yepe3 TpU TOUKU:
A(0,0,1), B(1,0,0),C(1, 1, 12).

4, Haiitu paccrositaue ot Touku (-1,2,1) 10 mockoctu
2%1"‘%2"‘2%3"‘3 =0.
5. Beruuciuth npenen:
~ 10x® — 5x + 15x?
lim

x—ow 8x7 — 11 + 4x3

6. Haiitu mpou3BoHyI0 (QYHKIMHA:
_tg9x+11x

x*+12
7. BeraucauThs HHTETpa:
f(8x + 4)cosxdx.
8. Beruncnuth uHTErpat:
]'x2 1—x7 dx.

Bapuant 10
1. Haiitu npousBenenne matpuii AB u BA,

4 6 -1 1 2 -2
ectuA=| -4 2 8 |,B=sf 1 3 5|
2 3 -7 -2 2 0

2. Pemiuth cuctemy ypaBHeHuil metogom Kpamepa:
4x +4y -3z =7

{ 3x—y+2z=7 .
S5x +3y—z= -2



3. Hanucatb ypaBHEHHE IIOCKOCTH, MPOXOIALICH Yepe3 TpU TOUKH:
A(7,1,2), B(2,-3,4),C(1, 2, 5).

4. Haiitu paccrositaue ot Touku (1,2,1) 10 mimockocTu
2xq + 6x5 + 2x3 +8 = 0.
5. Beruuciuth npenen:
C 4x® 43 448
lim

X—00 7%5—4

6. Ipou3BOAHYI0 (yHKIIMIA:
y = */(6x° +9Inx +9)7 .

7. BoIYHCIIUTD UHTETPAT:
f(l(}x + 1)sinxdx.

8. BbIUnCINTh UHTETpa:
1

I x3dx
5x* +1

0
Bapmnanr 11
1. Haiitn npousBenenue marpury, AB u BA,

5 7 =2 7 8 -2
eciu A=(—4 2 7 ), B=[ 3 0 5]
2 3 -5 -2 2 0

2. Pemuth cuctemy ypaBHeHui metonom Kpamepa:
x+2y+3z=14

{ 2x+y—z=1
3x +2y+ 2z =13

3. HanucaTh ypaBHEHHE TUIOCKOCTH, MMPOXOISIIEH Yepe3 TPU TOUKH:
AQ3,-1,0), B(2,-2,5), C(3, -6, 7).

4. Haittu paccrosinue ot Touku (2,-1,0) 10 miockoctu
3x; + x5 — 2x3 +5=0.
5. Berauciuth npeaer:
- x?—6x +5x1°
lim

x—oBx3 — 12 + 3x4°

6. Haiiti mpon3BoaHYIO (QYHKIIHNA:

y=3/(2x2 —4x%)*

7. BeraucauTh UHTETpa:

2
f2x3 +5dx'

8. BeuncnuTh HHTErpa:
5

xvVx® =16 dx.

4

Bapuanr 12
1. Haiitn npousBenenue matpury, AB u BA,



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

2. Pemuthb cuctemy ypaBHeHui metogom Kpamepa:
2x —3y+z=28

{Sx —y—z =10,
x+3y+4z=3

3. Hanwucats YpaBHCHHUE INIOCKOCTH, HpOXOI[SIH.ICfI 4epe3 TPpU TOUKHU:
A(1,-1,3), B(2, 0, -1), C(5, 2, 1).

4. Haiitu pacctosinue ot Touku (-1,0,2) no miockoctu
x1+2x2+3x3+4:0.

5. Berauciuth npeaei:
o 8x1® — 7x 4 3x1°
lim

x—o 5x13 — 12 4+ 3x°2

6. Haiitu npoun3BoHy0 (hyHKIIHIA:
y =sinIn(2x® + 1)

7. BeruucauTh UHTErpa:

3
——dx.

f 3x* 42

8. BBIYMCIIMTE HHTETPAL:

j- dx
JV2x+1’

Bapuanr 13
1. Haiitn npousBenenue matpury, AB u BA,

3 8 -2 2 0 -2
ecin A=(—4 3 7 ), BZ( 3 1 5 )
1 4 -5 -1 2 0

2. Pemuth cuctemy ypaBHeHui MmetomoM Kpamepa:
2x —3y+z=20
{Sx +y—2z=-1.
x—y+z=3

3. HarmcaTh ypaBHEHHE TUIOCKOCTH, MMPOXOISIIEH Yepe3 TPU TOUKH:
A(0,1,2), B(-5, 2, 3), C(1, -2, 1).

4. Haiitu paccrosiuue ot Touku (2,-1,1) mo miockoctu
2%1"‘4%2 +X3+3 = 0.
5. Beraucnuts npenen:
’ x?—-9
m——-——--—.
x-3x2—Tx+ 12

6. Haiiti mpou3BoaHy10 GyHKIUHA:
Inx + cosdx

YT T v 1

7. BeraucauTh HHTErpa:



_t g
f(4x+7)6 X

8. BeraucnuTh UHTErpat:
1

J. x4 — x3 dx.
) Bapuanr 14
1. Haiftu npousBenenne matpull AB u BA,

4 6 -2 7 8 0
eciu A={ —4 2 7, Bl 3 6 5)
-4 -3 -5 -2 1 0

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

3. HanncaTh ypaBHEHHE IUIOCKOCTH, MIPOXOSIIEH Yepe3 TpU TOUKH:
A(2,0,2), B(0,2,2),C(2,2,0).

4. Haittu paccrosinue ot Touku (1,-1,0) 1o minockoctu
2x1+x2+2x3+7:0.
5. Beruuciuts npenen:
. 3x2+5x-2
lim ————
x——2 x+ 2

6. Haiiti mpon3BoaHYIO (YHKIIHNA:
cos15x

3 + x°

y:

7. BeIuucauTh UHTErpa:
fex\;z + 5e*dx.

8. BeraucnuTh HHTErpat:

e

Ix In x dx.
1
Bapuanr 15
1. Haiitu npoussenenne matpurr AB u BA,

6 -1 2 8 0 2
eciu A=(—4 2 4 ), BZ(—l 0 6 )
2 7 -5 2 2 -1

2. Pemuth cuctemy ypaBHeHH# MeTosioM Kpamepa:
3x —y+2z=13

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

3. Hanmucatp ypaBHEeHHE TIOCKOCTH, MPOXOIAIICH Yepe3 TpU TOUKH:
A(-2,3,5), B(4,-3,0), C(0, 6, -5).

4. Haiitu paccrostaue ot Touku (1,0,-3) mo miuockoctu
3%1"‘3%2"‘5%3"‘4: 0.

5. Beruucauts npenen:



obx?—x—1
lmlli
J.’,‘—)E X _E

6. Haiiti mpou3BoaHy1o GyHKIWI:
y =sin9x (1 +e”).

7. BpluucauTh UHTErpa:

fsv3x+2dx.

8. BeraucauTh HHTETpat:

In2

xe~dx.

© t,

Bapuant 16
1. Haiitu npousBenenue matpury, AB u BA,

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

2. Pemuth cuctemy ypaBHeHuit metonom Kpamepa:
3x —y+2z=10

{ 7x +z =22
—x+3y+2z=2

3. HarmcaTh ypaBHEHHE TUIOCKOCTH, MIPOXOISIIEH Yepe3 TPHU TOUKH:
A(2,2,2), B(4,0, 3), C(0, 1, 0).

4. Haiitu paccrositaue ot Touku (1,1,1) g0 mmockocTu
3%1"‘3%2 +X3+3 = 0.

5. Beraucnuts npenen:

s x2—2x+1

xl—IHZxZ —x—1 '

6. Haiitu nmpou3BoHyI0 QYHKIMHA:
y = cos5x(x + e?¥).

7. BeIuucauTh HHTErpa:
J-(Zx + 5)e*dx.

8. BerauciauTh HHTETpat:
1

J- x3dx
5x* +1

0
Bapuant 17
1. Haiitu npoussenenne matpurr AB u BA,

1 2 =2 9 1 3
ectuA=| -6 3 7 |, B=| 3 2 5 .
2 3 -5 -2 -2 -10

2. Pemiuth cuctemy ypaBHeHuil merogom Kpamepa:
x+3y—z=3
{ 2x —y+4z =5,
3x + 2y + 5z =10



3. Hanucatb ypaBHEHHE IIOCKOCTH, MPOXOIALICH Yepe3 TpU TOUKH:
A(0,8,3), B(-1,2,4),C(5,7,1).

4. Haiitu paccrosiaue ot Touku (-1,2,1) 10 mockoctu
3x1 +x,— 2x3+4=0.
5. Beruuciuth npenen:

o V1+2x -3
lim———.
x—4 \/_ — 2
6. Haiiti mpon3BoaHYIO (QYHKIIHNA:
_ 2x ™4+ 7x 15
R

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

8. BeraucauTh HHTErpa:

~sinx - cos xdx

O oy )| 4

Bapuanr 18
1. Haiitu npoussenenue matpury AB u BA,

1 -2 2 0 2 -2
€Cciiu A=(4 7 4), B=(—3 1 5 )
3 -5 6 -1 2 1

2. Pemiuth cuctemy ypaBHenuil merogom Kpamepa:
2x —y+4z=7

{ 7x+3y—z=3,
Sx —2y—3z=4

3. Hanmucatp ypaBHEeHHE TIOCKOCTH, MPOXOIAIICH Yepe3 TpU TOUKU:
A(0,1,1), B(1, 2, 2),C(1,0,1).

4. Haiitu paccrositaue ot Touku (1,0,2) 10 mimockocTu
3%1"‘%2"‘%3"‘ 2=0.

5. Beraucnuts npenen:
V14 x—+1—x
lim .

x—=0 X

6. Haiitu npon3BoqHy0 (hyHKITHIA:
sin3x +1

J’]:;r_S-I—3x'3"

7. BeruucauTh UHTErpa:
J.(7x + 2)sinx dx .
8. BerunciauTh uHTErpAa:
T xdx
=

Kpurepun oueHuBanus:



MakcuMaJbLHO€E KOJNYecTBO 0a/1510B — 64 0aJLi1a

3a BBINOJHEHHE NPAKTUYECKUX 3aAaHmii 1-4 obOyuaroumiics moxer noiyuuts 1o 20 6amioB, Kaxmoe
3aJjaHue MPY STOM OLEHUBAETCS 10 5 0aJI710B

5 6as10B 3aiaHue BBINOJIHEHO BEPHO

4 danna ITpu BBINONTHEHUH 3a7aHUs OBLIM JOIMYIIEHbl HETOYHOCTH, HE BIMSIOIIUE Ha
pe3ynbTar

2-3 6aqaa [Tpu BbINOJIHEHUH 33JaHUs ObUIM JOMYIICHBI OLIMOKU

1 6ana [Ipu BbINIOJIHEHUH 3a4aHKsI ObLIU TONYIIEHbI CYIIECTBEHHbIE OIINOKU

0 6ay10B 3asiaHue HE BBIIIOJIHEHO

3a BBINOJHEHUE MPAKTUYECKUX 3aJaHMil 5 W 7 oOywaromuiicss MoxkeT nmoiay4yuTth 10 20 6amioB, Kaxaoe
3a7iaHue mpu 3ToM onieHnBaercs 10 10 6asioB

10 6asns10B 3a/iaHue BBINOJIHEHO BEPHO

8-9 oastoB [Ipu BBITONTHEHUH 3aJaHMs ObLUTN JIOMYIIEHBI HETOYHOCTH, HE BIIMSIONINE HA
pe3yabTaT

6-7 0aL10B [Tpu BBITIOIHEHUY 3aJaHKsI ObLUTH JOMYIIEHBI OIUOKU

1-5 6an10B [Ipu BbINIOJIHEHUH 3a4aHMsI ObLIU TONYIIEHBI CYIIECTBEHHbIE OIINOKU

0 6an10B 3aaHue HE BBITOJIHEHO

3a BBINOJHEHHE MPAKTUYECKUX 3aJaHMil 6 M 8 oOywaromuiicss MOXKET MOJIYYHTh 10 24 0aI0B, Kaxaoe
3aJlaHue MIPU 3TOM OLICHHBaeTcs 10 12 6a/lIoB

12 6ayu10B 3a/iaHue BBIIOJIHEHO BEPHO

10-11 6a10B [Ipu BBITONTHEHUH 3aJaHMs OBLUTM JIOMYIIEHBI HETOYHOCTH, HE BIIMSIONINE HA
pe3yabTaT

8-9 0asLi10B [Tpu BBITIOJIHEHUY 3aJaHMsI ObLUTH JOMYIIEHBI OIUOKU

1-7 6an10B [Ipu BbINIOJIHEHUH 3a4aHKsI ObLIU TONYIIEHbI CYIIECTBEHHbIE OIINOKU

0 6a10B 3aaHue HE BBITOJIHEHO

3 MeToauyecKue MaTepuaJibl, onpejesoliye Npoueaypsl OlleHUBaHUs 3HAHUU, YMEeHUH,
HaBBIKOB U (MJIM) ONbITA JeATe/JIbHOCTH, XapaKTepHU3YIOLIUX 3Tanbl GOpMUPOBAHUSA
KOMIIeTeHI M

[Ipouenyps! olleHMBaHMSI BKJIIOYAIOT B c€0s1 TEKYIIUN KOHTPOJIb U MPOMEXKYTOUHYIO aTTECTAIHIO.

Tekymuii KOHTPO/Ib  YCIIEBAEMOCTH IIPOBOAUTCS €  HCIOJIB30BAHMEM  OLEHOYHBIX  CPEICTB,
MIPEACTABJICHHBIX B M. 2 JAHHOTO NPHWJIOXKEHUS. Pe3ysbTaThl TEKyIEro KOHTPOJISI JOBOJIATCS 10 CBEICHMS
CTYJIEHTOB JI0 IPOMEXYTOYHOU aTTECTALIUH.

IIpomexyTouHas aTTecTauMs NPOBOIUTCS B GopMe IK3aMeHa

DK3aMe€H NPOBOJUTCS IO PACIUCAHUIO IMPOMEXYTOUYHOH arrecTaluu B NMUCbMEHHOM Buze. KommnuecTBo
BOTIPOCOB B K3aMeHAIMOHHOM Omyiete — 3. [IpoBepka OTBETOB U OOBSIBIICHHE PE3yIbTATOB IPOU3BOIUTCS B
JIEHb 3K3aMeHa. Pe3ysbTaThl aTTECTAlMK 3aHOCATCS B BEJJOMOCTh U 3a4E€THYI0 KHIKKY CTyAeHTa. CTyAeHTHI,
HE TMpOLIEAIINE MPOMEXYTOUHYIO aTTeCTalli0 M0 TpaduKy NpPOMEKYTOYHOW aTTeCTaluH, JdOJKHBI
JIMKBUAUPOBATH 3aJ0JKEHHOCTH B YCTAHOBIIEHHOM IOPSJIKE.



IIpuioxenue 2
METOANYECKHUE YKA3AHUS 110 OCBOEHUIO JUCIIUTIJINHBI

VY4eOHbBIM MJIaHOM MPETyCMOTPEHBI CIIEAYIOIINE BUAbI 3aHATUH:

- IEKLUU;

- IPAaKTUYECKUE 3aHATHSL.

B xoje JIeKIMOHHBIX 3aHATUI paccMaTpUBAETCS TEOPETHUECKUM Marepuall, NalTcsi PEKOMEHJAIUH JUIs
CaMOCTOSITENIbHON pabOThI ¥ MOATOTOBKE K MPAKTHYECKUM 3aHATUSM.

B xone mpaktuueckux padOT pa3BUBAIOTCS HABBIKM NPUMEHEHHUS MaTeMaTH4YECKHMX METOJ0B, BbIOOpa
MHCTPYMEHTAIIBHBIX CPEJCTB U1 00pabOTKM U aHaIM3a JaHHBIX B IPO(ECCHOHATBHOM NesTeIbHOCTH

[Ipu noAroToBKE K NPAKTUYECKUM 3aHATUSAM KaXKIbIH CTYJEHT JOJIKEH:

— M3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JTUTEpaTypy;

B mporecce noAroToBKM K MPAaKTUYECKUM 3aHATHUAM CTYACHTBI MOTYT BOCIIOJIB30BAaThCsSl KOHCYJIbTAL[USIMU
IIPENOIaBaTeIs.

Teopernueckue BOIPOCH! JOIKHBI OBITh U3YUYEHBI CTYIEHTAMU B XOJ1€ CAMOCTOATENIbHON paboThl. KOHTpOIIb
CaMOCTOSITENIbHOM pabOThI CTYI€HTOB HaJl yueOHOU MPOrpaMMoOil Kypca OCyIIEeCTBISETCSI METOAOM OMpoca U
BBINOJIHEHU 3a7aHuil. B xo1e camocTosTensHON paboThl KaX bl CTyIEHT 00513aH IPOYUTaTh OCHOBHYIO U
[0 BO3MOXXHOCTHU JIONOJHUTENIbHYIO JINTEPATypy IO HM3ydaeMod Teme. BblaenuTh HEeNmOHSATHbIE TEPMUHBI,
HalTH HX 3HAYEHHUE B SHUUKIIONEIUYECKUX CIOBAPSX.

JUis MOATOTOBKM K 3aHATHSM, TEKYLIEMY KOHTPOJIO U IMPOMEXKYTOYHOW aTTECTalMM CTYIAEHTBI MOTYT
BOCIIOJIB30BaThCs AJIEKTPOHHO-OMOIMOTEYHBIMM cHCTeMaMM. Takxke oOydvaroliuecss MOTYT B3STh Ha JOM
HEOOXOUMYIO JIUTEpaTypy Ha abOOHEMEHTE YHHUBEPCUTETCKOW OMOJMOTEKH WM BOCIOJIb30BATHCS
YUTAJIBHBIMU 3aJIaMU.
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