MUHUCTEPCTBO HAYKH U BBICIHIEIO OBPA30OBAHWA
POCCUMUCKOMN DEJIEPALIMUA
®EJAEPAJIBHOE FrOCYJIAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJBHOE YUPEK/JIEHWUE BBICIHIETO OBPA3OBAHUS
«JIYTAHCKHM rOCYIAPCTBEHHBIH YHUBEPCHTET
MMEHH BJIAJJMUMHPA JIAJIS»

DaKyabTeT KOMOLIOTEPHBIX CHCTEM H HHPOPMANHOHHBLIX TEXHOJIOTHH

Kadeapa npuxkiagnoii MaTeMaTHKH

NBTETA  KOMIBHOTEPHBIX
BIX TEXHONOTHH

Kouesckui A. A.

2023 r.

PABOYAS ITPOTPAMMA YYEBHOH IUCHUILJIUHBI

«MaremaTHKa»

no Hanpasnenuio noarorosku 38.03.03 Ynpasnenne nepcoHanoM

npohuIs NOArOTOBKH « YTIpaBieHHe MepcoHanoMm»

Jlyranck — 2023



Jluct cornacosauus PITY /]

Pabouyas mnporpamma yuebHo# gucummamHbl «MaremaTHkar 10 HANpaBICHHIO
noaroroks 38.03.03 Ynpasnenne nepconanom. — 11 c.

Pabogaa nmporpaMma y4eOHOH aHcuMmIMHEL «Maremaruka» cocTapieHa Ha OCHOBE
(deaepansHOro rocyIapcTBEHHOro 06pa3oBaTeNLHOIO CTAHIAPTa BhICHIEro o0pa3oBaHHA 10
HanpasaeHuio noarotopkd 38.03.03 YnpasneHue nepcoHanoM, YTBEPAAEHHOIO INPHKa30M
Munucreperea ofpazopanns H Haykd Poccuiickoit ®enepaumu or 12 asrycra 2020 roga
Ne 955 (¢ H3MEHEHHAMH H JOMOJIHEHHAMH ), 3aPETHCTPHPOBAHHOTO B MHHHCTEPCTRE HOCTHIIHH
Poccuiickoit @enepanuu 25 asrycra 2020 roaa 3a Ne 59446, yyeGHOro niaHa 1o HanpaeieHHO
nogrotopkn 38.03.03 VYnpapnenue nepconanom, (npodmune «YnpasneHue nepcoHanoM») H
IMonoxenus o paboueii nporpamme yuebroil mucumumeel B @TBOY BO «JII'Y um. B. Jlaman.

COCTABHTEJIb
KaH. TeXH. HayK, JIOlL., 3apeyroluii kadeapoil npuxnanHoi MatemaTnks Mansii B. B.

Paboyas nporpaMMa JHCUHNIHHEI YTBEPAUIEHA Ha 3acefaHHM Kadenpsl NPHKIATHOH
MaTeMaTHKH
18 anpensa 2023 r., npotoxon Ne 10

3apemyomui kadeapoi MpHKIAIHOH MaTEMaTHKH &, / Mansrii B. B.
[lepeyTRepxnena: «  » 20 r., mpotokon Ne '

Cornacopana:
Jupexrop HHCTHTYTA yIpaBIeHHA H ciy#ObI

Xapekoscknit P. I,

PexoMenmoBaHa Ha 3aceiaHuu  ydyeDHO-METOp
KOMINBIOTEPHBIX CHCTEM H HHOPMAIIHOHHBIX TEXHOMOIHH
19 anpena 2023 r., npotokon Ne 8

KOMHCCHH  akynbTeTa

Ipencenarens yuebHO-MeTOAHYECKOH KOMHCCHH (akyIbTeTa KQMIILIOTEPHBIX CHCTEM H

HH(POPMAIHOHHBIX TEXHOIOTHH s, 7~  BerposaH.H.

© Manwit B. B., 2023 roa
C OI'BOY BO «JII'Y . B. Mans», 2023 rog



MHWHHUCTEPCTBO HAYKU 1 BBICILIET'O OBPA3OBAHIS
POCCUICKOU ®EJEPAITNN
®EJEPAJIBHOE T'OCYJIAPCTBEHHOE BIOJ’KETHOE
OBPA3OBATEJIBHOE YUPEXKJIEHUE BBICIIET'O OBPA3OBAHUS
«JIYTAHCKHUH T'OCYJAPCTBEHHBINI YHUBEPCUTET
UMEHMU BJIAJUMMUPA JAJISI»

(I)aKyJIbTeT KOMIIBIOTEPHBIX CUCTEM U I/IH(l)OpMaIII/IOHHbIX TEXHOJIOT UM

Kadenpa npukiagHoil MaTeMaTuKH

YTBEPXIAIO
Jlekan  QakynbTeTa  KOMIIBIOTEPHBIX
CUCTEM M MH(POPMALIMOHHBIX TEXHOJOTUI

Kouesckuii A. A.
« » 2023 1.

PABOYAS ITIPOTPAMMA YUYEBHOM JJUCHUATLIAHBI

«MaTeMaTuKa»

1o HanpasjeHuto noaroroBku 38.03.03 YnpasieHue nepcoHagioM

po(HIIb MOATOTOBKU « Y TIPaBICHUE MEPCOHATIOM)

JIyranck — 2023



JInuct cornacoBanus PITY ][]

PaGouass mporpamMma y4eOHON TUCHMIUIMHBI «MaTemaTuka» 1O HalpaBJICHUIO
noarotoBku 38.03.03 Ynpasnenue nepconanom. — 11 c.

Pabouass mporpamma y4yeOHOW IUCHMIUIMHBI «MareMaThka» COCTaBI€HAa Ha OCHOBE
denepanbHOrO rOCyIapcTBEHHOIO 00pa30BaTeIbHOIO CTAHJApTa BHICIIETO OOpa3oBaHUS IO
HanpasiaeHuto noaroroBku 38.03.03 VYmpasneHue nepcoHanoM, YTBEP)KIECHHOIO IPHUKA30M
MuHnucrepcTBa oOpa3oBaHuss U Hayku Poccuiickoii ®enepammu ot 12 aBrycra 2020 roma
Ne 955 (c n3MeHEeHUAMHU U TONOJHEHUSIMHU ), 3aPETUCTPUPOBAHHOIO B MUHHUCTEPCTBE FOCTULIMU
Poccutickoit @eneparuu 25 aBrycra 2020 roga 3a Ne 59446, yueOHOT0 m1aHa o HarnpaBJICHUIO
noaroroBku 38.03.03 Vmpanenwe mepconanom, (mpoduib «YmpapieHHE MEPCOHAIOMY») U
[Tonoxxenus o padoueit mporpamme yueoHo# quctumanabl B PI'BOY BO «JIT'Y um. B. Hamsy.

COCTABUTEIJIb
KaH. TeXH. HayK, JI0l., 3aBeAytomuii kKadenpoi npuknagHoi MmatemMatuk Mansiii B. B.

PaGouas mporpamMma AMCUUMILIMHBI YTBEPXKICHA Ha 3aceqaHuM Kadeapbl MPUKIATHON
MaTeMaTUKU
18 anpens 2023 r., mpotokoa Ne 10

3aBemyromuii Kadenpoil mpuKIaaAHON MaTEMaTUKI Maueiii B. B.
[lepeyTBepxkaeHa: «__ » 20 I., IPOTOKOJI Ne

CornacoBana:
Hupektop WHCTUTYTA yIpaBIeHUS u roCyJ1apCTBEHHOMN CITyKOBI

Xappkosckui P. I'.

PexomenmoBana Ha 3acelaHUM  y4eOHO-METOJUYECKOW KOMHCCHH  (paKyJbTeTa
KOMITBIOTEPHBIX CUCTEM M HH(OPMAIIMOHHBIX TEXHOJIOTHIi
19 anpens 2023 r., mporoxos Ne 8

[Ipencenarens y4eOHO-METOIUYECKOW KOMMCCHUU (DaKyJbTeTa KOMIBIOTEPHBIX CHUCTEM U
UH(POPMALIMOHHBIX TEXHOJIOTUH Berposa H. H.

© Maisiii B. B., 2023 rog
© ®I'BOY BO «JIT'Y um. B. Hansa», 2023 rox



CTpyKTypa U coep:kaHue TUCUUILINHBI

1. Hean u 3a1a4u TUCUMILUIMHBI, €€ MECTO B Y4eOHOM mpoiecce

JlucruminHa TPEACTaBIsIET COOOM HW3JIOKEHHE OCHOBHBIX IOJIOKEHUHN
MaTeMaTUKH, HEOOXOAUMBIX JIJISl U3YUEHUSI CTICIIUATIbHBIX AUCIUTLINH.

[lenb n3y4yeHUs AMCIUIUIMHBI — OBJIAJICHUE CTYJICHTaMU HEOOXOIMMBIM
MaTeMaTUYECKUM amnmnapaToM, MOMOTAOIIUM aHAIU3UPOBATh, MOACIUPOBATH U
pemiaTh 3a7ja4u B paMKax MPUKIIAIHBIX UCCIIETOBAHUM.

3amaun: pa3BUTHE JIOTHUYECKOTO W aOCTPAKTHOIO MBIILIEHUS CTYJEHTOB,
OBJIaJICHUE CTYJIEHTAMH METOJaMHU UCCIIEIOBAHUS U PEIICHUS] MaTeMaTHUYEeCKUX
3a/lay; BbIPAOOTKAa y CTYJEHTOB YMEHHS CAMOCTOSITEIBHO PACUIUPSTH CBOU
MaTEeMaTUYeCKUe 3HAHUS U MPOBOJUTHh MAaTEMAaTUYECKUM aHAIIW3 MPUKIIAIHBIX
3a1ad.

2. Mecro pucuuniaunnsl B crpykrype OIIOII BO

Huciuminaa «MaTtemaTiuka» BXOAUT B OOA3aTENbHYIO YacTh y4eOHOIO
IUTaHA.

HeoOxoauMpIiMu  yCIOBUSAMH ISl OCBOGHHUSI JUCIHIUTAHBI  SIBISFOTCSI:
3HaHWE DJEMEHTAPHOW MaTeMaTUKH: aireOpbl, TEOMETPUHU, 3IEMEHTAPHBIX
GYyHKIMI 1 OCHOB MaTEeMaTHYECKOTO aHAIN3a; YMEHHUS PellaTh TUIIOBBIC 3a/1a4H
JJIEMEHTApHOM  MaTeMaTHKW;  HaBBIKM  MBICIUTEIBHOM  JESTENBHOCTH,
JIOTHYECKOI0 aHaJIN3a, MaTEMaTHIECKOIO U TEOMETPUYECKOTO MBIIIIJICHUSI.

CopepxaHve JTUCHUIUIMHBL  SABJISETCA JIOTMUECKUM IPOJOJIKECHHEM
COJIEpKaHUSl AJIIEMEHTApHOM MaTeMaTHUKW U CIY>KUT OCHOBOM AJIi OCBOEHHUS
CHELMAJIbHBIX JUCUUIUIMH U BBIIOJHEHHS] BBITYCKHOM KBaJIM(PUKAIIMOHHOM
paboTHI.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS COACPKAHUA TUCHMUILIMHBI

CryneHTbl, 3aBEpIIMBIIME W3YUYCHHE JUCHUIUIUHBI «MaTeMaTukay,
JTOJIKHBI

3HATh: OCHOBHBIC MOHATHS U METOAbl MATEMATHYECKOTO aHAIN3a, B YaCTH
nuddepeHInaTbHOr0 W HMHTETPATIbHOTO HUCUUCIICHHS; TEOPUM JIMHEHMHOM
anredpsl; Teopun qUudPepeHnanbHbIX YPABHEHUH.

YMETh: HCHOJIb30BaTh METOJbl MAaTEMATUYECKOTO aHaiu3a, JIMHEHHOUN
anreOpbl; MCIOJIH30BATh OCHOBHBIC MPUEMBI 00pAOOTKHU IKCIEPUMEHTAIBHBIX
JAHHBIX; pelIaTh TUMIOBBIE 3a/1a4M; 00paraThCs K MHOOPMAITMOHHBIM CHCTEMaM
(UuTepuer, cmpaBoyHas W Jpyras MaTeMaThyeckas JuTeparypa) s
MOMOJIHEHUS U YTOUHEHUSI MAaTEMaTUYECKUX 3HAHUM.

BJIQJICTh: MAaTeMaTUYECKUMHU TMOHATUSIMU U CHUMBOJAMU JIJIsi BBIPAKECHHS
KOJIMYECTBEHHBIX M KaU€CTBEHHBIX OTHOILIEHUM, MAaTEMAaTUUECKUMH METOJAAMU U
aITOPUTMaMHM B IPUJIOKEHUSIX K €CTECTBEHHBIM HayKaM.

[lepeuriciieHHble pe3ynbTaThl O0pa30BaHUs SBJSIOTCS OCHOBOM ISt
dbopmupoBaHus cieayromux kommneteHui (B coorBerctBuu ¢ ®I'OC BO u
TpeOOBAaHUSIMU K pe3yJibTaTaM OCBOEHHS OCHOBHOW Mpo(dheCCUOHAIBHOM
obpazoBatensHol porpammsl (OITOIT BO):
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YHUBCPCAJIbHBIX !

YK-1

CHOCOOEH OCYIIECTBIATh TMOUCK, KPUTUYECKUN aHaIN3 W CUHTE3
uHbOopMaIu,

MPUMEHATh CUCTEMHBIM TOAXOJA JUISl PEILICHUS

IIOCTAaBJICHHBIX 3aJ1a4

4. CTpyKTYypa ¥ coaepkaHue TUCHUUILTUHbI

4.1. O0bem yueOHO JUCHHMILUINHBI U BUAbI Y4e0HOI padoThl

O06Bem Jacos (3.¢.)
. Ounas OuHno- 3aouHas
Bun yueOHol paboThl
dbopma 3a04Has dbopma
dbopma
OO6m1as yueOHas Harpy3ka (BCero) 144 144 -
(4 3a4. en) (4 3au. en)

Obs3arenbHas ayIUTOpHAas yueOHas 72 36 -
Harpy3ska (Bcero)

B TOM YHUCJIE:

Jlexuuu 36 18 -
CeMuHapckue 3aHsATHs - - -
[IpakTHueckue 3aHsATUs 36 18 -
JlabopaTopHbie paboThI - - -
Kypcosas pabora (KypcoBOii MPOEKT) - - -
WNHpuBuayanpHOE 3aaHUE - - -
CamocrosTenpHas paboTa CTy1eHTa (BCcero) 72 108 -
dopma arTecTanuu 9K3aMeH 9K3aMeH -

4.2. Conep:kanue pa3iejioB JUCHUILIMHBI

Cemectp 1

Tema 1.

Tema 2.

Jluneitnas anredpa

Martpuupl. Onepanmu Hax Marpunamu. Onpenenurenu. CBOMCTBa
ONPEIETUTEIICH. Pasnoxenue ONPEICTTUTENEH. Meronpl
BBIUMCIICHUS onpeenuTeneii. O0paTHas MaTpuIia.

Martpuunble ypaBHeHus. Panr Marpuipl. CUCTEMBbl JIMHEHHBIX
anreOpanyecknx ypaBHeHud. Marpuunsiii meroa. Meron Kpamepa.
Meron "aycca.

Bekropsl.  JluHelHble onepanuMu  Haj ~ BEeKTOopaMu.  baswc.
Koopaunater BekTtOopa B 0Oasuce. JleiicTBus ¢ BeKTOpamMu B
KOOpAMHATHOM MpeCTaBiieHuu. JlekapToBa cucreMa KOOpAMHAT.
CkaisipHOE TIPOM3BENICHNE BEKTOPOB. BeEKTOpHOE NpoOM3BENECHUE
BEKTOpOB. CMEIaHHOE IPOU3BEICHNUE.
MaremaTtryeckui aHalii3

MHO»XeCTBa BEIIECTBEHHBIX YHCEIL
onpenenenusa. CrnocoObl  3aaHus.
(byHKIMH, ©X CBOMCTBA U TPAPUKH.
[Ipenen ¢yHKIMI, OCHOBHBIC TOHATUS W CBoOWcTBa. llepBbIii u
BTOPOM 3aMEYATEIIbHBIC TIPEIEIIbI.

Oyukuua. OOnacte  ee
OCHOBHBIE  2JIEMEHTAPHBIC



HenpepbiBHOCTE (QyHKIIMM B TOYKe. HenpepplBHOCTH OCHOBHBIX
AIIEMEHTAPHBIX (DYHKIUH.

HuddepenimanbHoe ucuucieHne QyHKIUN OTHOW TMEepEeMEHHOI.
[TponsBogHast PyHKIMH, €€ CMBICI B pa3InyHbIX 3a1adax. [IpaBuna
HAaxXO0KJICHHSI IPOU3BOTHOM.

[Tpumenenune audhepeHITMaATEHOTO HCYUCICHUS TS UCCIICTOBAHIS
GyHKIMI ¥ TOCTpoeHUs] UX TrpaduKOB YCIOBUS MOHOTOHHOCTH
(GyHKIUH. OKcTpeMyMbl  (PYHKUUH, HE00XOAMMOE YCIIOBHE.
JloctaTtounble yciaoBusi. OTbICKaHWE HauOOJIBIIErO U HAUMEHBLIETO
3HaueHus:  ¢QyHKiuH,  auddepeHIMpyeMoii  Ha  OTpeE3Ke.
UccnenoBanue  Belmyksioctd  ¢yHkuuu. Touku — meperuoa.
Acumnrotsl QyHKIMHA. [ToHATHE 00 ACHMOITOTUYECKOM Pa3IOKEHUU.
OO61mas cxema ucclieioBaHus (PYHKIIMU U TIOCTPOEHUE ee rpaduka.
Heomnpenenennpnii unterpan. IlepBooOpasnas. HeornpeneneHHsblit
MHTETpal W €ro  CBOWCTBA. | '€OMETpUYECKMH  CMBICI
HEOIPENEICHHOr0  HMHTerpana.  TalOnuma  HeomnmpeaeleHHbIX
uHTerpanos. [Ipocreimme npuéMbl THTETPUPOBAHUS.
OnpeneneHHblid UHTETPAT U €70 NPWIIOKEHUS. 3a1a4M, PUBOISAIIIE
K TOHATUIO omnpeneneHHbIXx wuHTerpanoB. ®dopmyna Herorona-
Jletitbnuita. OCHOBHBIE TIPUEMBI BBIUYUCICHHUS OMPEIEICHHBIX
uHTerpajoB.  IlpunoxkeHue  ONpENEeNeHHbIX  WMHTETPAloB K
BBIYKCIICHUIO IUIOIA Ieil, 00bEMOB, JIIMH JIYT.

Tema 3. [luddepeHuuanbHbie ypaBHEHUS
OObikHOBeHHBIE nuddepeHImanbable  ypaBHeHUsA. Duznueckue
3amaud, mnpuBomAnMe K - auddepeHIraTbHbIM - ypaBHEHUSIM.
Huddepennmansapie  ypaBHEHHMS ~ TNEPBOrO  TMOpsaka €
Pa3ICIIOIIUMUCS MEPEMEHHBIMU u OJTHOPOJIHBIC
muddepeHuuanbabie ypaBHeHus. Jluneilnble auddepeHipanbHbe
YpPaBHEHMsI ~ TIEPBOrO  MOpsiAKa.  YpaBHeHHEe  bepHyium.
Huddepenumanbabie ypaBHEHHS BRICHIMX TOPSIIKOB.
4.3. Jlekuuu
O06bem yacoB
Ne ni/m Haszsanue tembl Ousto- 3aouHas
Ounas gopma 3a04Has (bopva
dhopma
Tema 1. | JIuneiinas anredpa 10 4 -
Tema 2. | MaTtemaTn4yeckuil aHaIu3 18 10 -
Tema 3. Huddepennunanbuble 3 4 i
YpaBHEHUS
Hroro: 36 18 -




4.4. IllpakTnyecKkue 3aHATUSA

O0BeM yacoB
Ne i/ HasBanue TeMbl O4ro- 3aouHasg
Ounas popma 3a04Has
(bopma dbopma

Tema 1. | JIuneiinas anredpa 10 4 -

Tema 2. | MaTteMaTHUeCcKUN aHaIN3 18 10 -

Tema 3. Huddepenunanspuole 3 4 i

ypaBHEHUS
Hroro: 36 18 -

4.5. JJaGopaTopHble padoThI
JIabopaTopHbie pabOThI IO JUCUUILIMHE HE MPETYyCMOTPEHBI.

4.6. CamocTosiTe/ibHAas padoTa CTYACHTOB

O0BeM 4acoB

OuHo-
3a04YHas

dbopma dopma

dbopma

Ne i/t HazBanue temsl Bung CPC Ounas 3aouHasn

. MOJTOTOBKAa K KOHTPOJIbHOM
JIuneiinas
Tema 1. pabore; BBITNIOJIHEHHE 24 30 -
anrebpa
JIOMAIITHETO 33JaHHUsI

. | MOATOTOBKA K KOHTPOJILHOM
MaremaTuueckui
Tema 2. pabore; BBITTOJIHEHHUE 24 48 -
aHaIu3
JIOMAIITHETO 33JIaHuUsI

Juddepenunans | MOAroToBKa K KOHTPOJIBHOMN

Tema 3. 24 30 -
HbI€ YPaBHEHHUSI pabore;

Hroro: 72 108 -

4.7. KypcoBble padoThl/lIPOEKTHI.
KypcoBbie paboTHI 110 JUCIUIIMHE HE MPETyCMOTPEHBI.

5. O6pa3oBare/ibHbIE TEXHOJIOT U

[IpenogaBanme MUCIUTUTMHBI BEACTCSA C TPUMEHEHUEM CIIEIyIOIINX BUOB
00pa30oBaTeIbHBIX TEXHOJIOTUH:

— TPaAULIMOHHBIE OOBSICHUTENbHO-UIUTIOCTPATUBHBIE TEXHOJIOTHH,
KOTOpbIE 00€CIeUnBaIOT JOCTYMHOCTh yUeOHOro Marepuaia i OOJIbIIMHCTBA
CTYIEHTOB, CHCTEMHOCTb, OTpPAaOOTAaHHOCTh OPraHU3ALMOHHBIX (QOpM U
IPUBBIYHBIX METO/I0B, OTHOCUTEIHLHO MaJjible 3aTpaThl BPEMEHU;

— TEXHOJIOTUM TPOOJIEMHOT0 OOyuYeHHUsl, HalpaBliEHHbIE Ha pa3BUTHE
M03HABATEJIbHOM AKTUBHOCTH, TBOPYECKOM CaMOCTOSITEIBHOCTH CTYJIEHTOB H
IPEIoJIararolIre MocIe0BaTeIbHOE U IIEICHANPABICHHOE BBIIBIDKEHUE TIEpe]]
CTYJICHTOM ITO3HABATEIBHBIX 3a/1a4, pa3penieHNue KOTOPHIX MO3BOJISET CTyICHTaM
aKTUBHO YCBaWBaTh 3HAHUs (MCIIOJNB3YIOTCS MOMCKOBBIE METOMBI; MOCTAHOBKA
MO3HABATEJIbHBIX 3a/1a4);

— TEXHOJIOTHH Pa3BUBAIOLIETO OOYYCHHS, TIO3BOJISIONINE OPUEHTHUPOBATH
y4eOHBIN MpoIIecC Ha TOTEHIIHATBHBIE BOSMOKHOCTH CTYICHTOB, MX PEaTn3aIliio
U pa3BUTHE;
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— TEXHOJIOTUU KOHILIEHTPUPOBAHHOTO O0yUYEHUSsI, CyTh KOTOPHIX COCTOUT B
CO3/JaHMM  MAaKCHUMaJlbHO OJIM3KOW K ECTECTBEHHBIM IICHUXOJOTMYECKUM
OCOOEHHOCTSIM 4YE€JIOBEUECKOT0 BOCHPUATHUS CTPYKTYpbl Y4eOHOTO mpolecca U
KOTOpBIE€ JalOT BO3MOKHOCTb ITyOOKOI'O U CUCTEMHOIO M3YUYEHHs COJAEpPKaHUS
y4€OHBIX IUCLUUIUIMH 3a CYET OObEIMHEHUS 3aHATHI B TeMaTuyeckue OJI0KH;

— TEXHOJIOTUM ~ MOAYJIbHOrO  OOydYeHHus,  JAIOLIUE  BO3MOXKHOCTh
obecrniedyeHnst TMHOKOCTH poliecca 00ydeHus, aJalTallMy €ro K MHAWBH Ty aJIbHBIM
NOTPEOHOCTSIM M OCOOEHHOCTAM OOyYaromuxcsi (MPUMEHSIOTCS, KaK MpaBuio,
IPU CAMOCTOSTETbHOM OOYUYEHHH CTYJCHTOB M0 WHAMBUAYyAIbHOMY Y4EOHOMY
IUIaHY);

— TeXHOJIOTUN  AUPPEPEHIMPOBAHHOTO O0yUYeHUs, OOECIeUnBaIONINE
BO3MOXXHOCTh CO3JIaHUSI ONTHUMAJbHBIX YCIOBUW AJI Pa3BUTUS UHTEPECOB H
CIIOCOOHOCTEM  CTYJEHTOB, B TOM YHCIE€ U CTyJEHTOB C OCOOBIMH
o0pa3oBaTeIbHBIMU NTOTPEOHOCTSAMH, YTO MO3BOJIIET PEAIN30BATh B KYJIbTYpPHO-
00pa30BaTeIbHOM IPOCTPAHCTBE YHUBEPCUTETa WJICK0 CO3JaHHUS PaBHBIX
BO3MOXKHOCTEH IS MOJTy4eHHs 00pa30BaHUs

— TEXHOJIOTUM AaKTHUBHOTO (KOHTEKCTHOTO) OOyYeHHs, C IOMOUIbIO
KOTOPBIX OCYULIECTBIIIETCS MOJEIMPOBAHUE MPEAMETHOT0, MHPOOJIEMHOTO M|
COLIMAJIBHOIO coAepXaHus Oynaymied NpopecCHOHANbHON  JesSTEIbHOCTH
CTYJCHTOB (HCIIOJIb3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE METO/bI OOy4EHUS) U
T.JI.

MakcumanbHas 3((PEeKTUBHOCTD MEJArOTHYECKOTO Mpoliecca JOCTUTAETCS
OyTeM KOHCTPYHUPOBAaHUS  ONTHMAJIBHOTO  KOMIUIEKCA  IEJarormuecKux
TEXHOJIOTHMA W (MJIM) WX DOJIEMEHTOB Ha JUYHOCTHO-OPHUEHTHUPOBAHHOM,
JIESITCIbHOCTHOM, JUAJOTMYECKOM OCHOBE W HCIIOJB30BAHUS HEOOXOIHMMBIX
COBPEMEHHBIX CPEJICTB 00YUEHUSI.

6. @opMBbI KOHTPOJISI OCBOCHUS AMCUHUIIIMHBI

Tekymias arrectauus CTyI€HTOB POU3BOJUTCS B TUCKPETHBIE BPEMEHHbIE
MHTEPBaJbl JIEKTOPOM WM MPENoJaBaTesieM, BEAYIIUM MPAKTUYECKUE 3aHATHS
M0 AUCIUILINHE, B clieayomux hopmax:

— (pOHTANIbHBIE U UHJIUBUIyaIbHbIE ONIPOCHI;

— KOHTPOJIbHBIE PaOOTHI;

— 3aIlIMTa JOMAIIHUX 3aJlaHUM.

@OH/IbI OLICHOYHBIX CPEACTB, BKJIIOYAOIINE THUIIOBBIE WHIAWBUIYAJIbHbBIE
3aJJaHusl, KOHTPOJIbHBIE Pa0OTHI, MO3BOJISIIOIINE OLICHUTDh PE3YJIbTaThl TEKYILEH U
IPOMEXYTOUHOM aTTecTauMy OOydYaromMXcs IO JaHHOM  JUCIHIUIMHE,
NOMEIIAIOTCS B MPWIOKEHUH K paboyeil mporpaMMe B COOTBETCTBUU C
«Ilonoxenurem o GOHJIE OLIEHOUHBIX CPEJICTBY.

dopMa aTTecTaluu Mo pe3yiabTaTaM OCBOCHHUS JUCUUILUIMHBI IPOXOAUT B
dbopMe MNUCBMEHHOTO HK3aMEHa, BKIIIOYAIOIIEr0 TEOPETUYECKHUE BOIMPOCHI U
MpaKTUYECKUE 3aJaHusl. B cilyyae HEMOJHOIo, CHOPHOTO WM HEKOPPEKTHOIO
BBINIOJIHEHUS 33JaHUsl TMHUCbMEHHOIO 5JK3aMEHa, JONYCKAeTCs YTOUYHSIOMIMMA
YCTHBIA ONPOC CTYAEHTA, HA OCHOBAaHUM KOTOPOrO BO3MOKHA KOPPEKTHPOBKA
OLIEHKH PE3yJIbTaTOB MPOMEXYTOUHOW aTTecTauuu. J{omyck K IpoMeKyTOUHOM
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aTTeCTallMy MPOU3BOAUTCS Ha OCHOBAHHMU PE3YyJIbTATOB TEKYIIETO KOHTPOJs, a
MMEHHO OTCYTCTBHIO 3aI0JKEHHOCTEN 10 BCEM BUJIaM TEKYIIErOo KOHTPOJISI.

B sKk3aMeHanMOHHYI0O BEIOMOCTh M 3a4E€THYH) KHUKKY BBICTaBIISIFOTCS
OIICHKH TI0 IITKAJIe, TIPUBEACHHON B TaOJHIIC.

[Ixana oueHnBaHuA

XapakTepuCTUKA 3HAHUSI IPEIMETA U OTBETOB

oTar4HO (5)

CryneHT riny0OKO W B IOTHOM 0O0BbEME BIaeeT MPOrpaMMHBIM
MarepuanoM. I'paMOTHO, MCUEpPIBIBAIOIIE U JIOTUYHO €ro W3JaraeT B
YCTHOM WM nrcbMeHHOM (opme. [Ipu 3TOM 3HaeT peKOMEHOBaHHYIO
JUTEPATYpy, NPOSBISIET TBOPUYECKUH MOAXOA B OTBETaX HA BOIPOCHI U
MPaBUJILHO OOOCHOBBIBACT MPHHATHIC PELICHUS, XOPOLIO BIAJEET
YMEHHUSIMU M HaBbIKAMH TTPH BBINIOJIHEHUU MMPAKTHYECKUX 3a7a4.

xopouio (4)

CryzneHT 3HaeT HporpaMMHBIA MaTepuall, IpaMOTHO M IO CYTH
u3NaraeT ero B YCTHOM WIM NHChbMEHHOH Qopme, AoImycKas
HE3HAYUTENIbHbIE HETOYHOCTM B  YTBEPXKJIEHUSAX, TPaKTOBKaXx,
ONpENEICHUAX W KaTeropusix WM HE3HAUYUTEIbHOE KOJUYECTBO
omn6ok. [Ipu 3TOM BiaeeT HEOOXOAMMBIMU YMEHUSIMU U HaBbIKAMU
IIPY BBIIIOJIHEHUU NPAKTUYECKUX 33/1a4.

YAOBJIETBOPUTENIBHO (3)

CryneHT 3HaeT TOJBKO OCHOBHOM TMpOTpaMMHBIN  MaTepual,
JIOTYCKaeT HETOYHOCTH, HEIOCTaTOYHO YETKHE (HOPMYITHPOBKH,
HETIOCJIEIOBATEIbHOCTh B OTBETaX, H3JIaraéMbIX B YCTHOW WJIH
nuceMeHHol ¢opme. [Ipu 3TOM HETOCTATOYHO BIAJEeT YMEHUSIMU U
HaBBIKAMHU TPU BBITIOJIHEHUH TPaKTUYECKHX 3anad. [lomyckaer no
30% ommuboK B U3JIaracMbIX OTBETAX.

HEY/I0BJIETBOPUTEIHHO (2)

CryneHT He 3HAeT 3HAYUTEILHON YacTH MPOTrpaMMHOTO Marepuaa.
[Ipu 3TOM momyckaet NpUHIMIHATBHBIE OIIMOKH B TOKA3aTENbCTBAX,
B TPAKTOBKE MOHATUM W KATErOpHil, MPOSBISIET HU3KYIO KYJIbTYpY
3HAaHWW, HE BJIAJIEET OCHOBHBIMM YMEHUSMU W HaBBIKAMU IIPU
BBITIOJIHEHUM TpakTUuecknx 3amady. CTyJeHT OTKa3bIBaeTCs OT
OTBETOB Ha JIOTIOJHUTEJIbHBIE BOIPOCHI.

7. YueOHO-MeTOAMYECKOE U NPOrpaMMHO-UH(OPMALIMOHHOE
o0ecrneyeHne TMCHUIIUHBI:

a) OCHOBHAas JiuTeparypa:

1. Kupkunckuii A.C., Matematnueckuii aHainu3 : YdeOHOe mocoOue s
By30B / Kupkunckuii A.C. - M.: Axkagemuueckuit I[Ipoexr, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Texcr : snmektponnsii // ObC
"KoHcynbTaHT cTyeHra" : [caiiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (nara 06pameHH;1
02.09.2022). - PexxuMm tocTyna : 1o MOJAMKUCKE.

2. Makcumenko B.H., Kypc maremartnueckoro anamuza : Yy4eOHHK /
Makcumenko B.H. - HoBocubupck : U3n-so HI'TY, 2016. (Cepus "YuyeOHUKH
HI'TY") - ISBN 978-5-7782-2914-3 - Tekcr : »saektponusii // DBC
"KoHcynbTanT cTyaeHra" : [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143 .html (nara O6paH_I€HI/I$I
02.09.2022). - Pexum noctyna : o NoAIKCKe.

3. ITonoB B.C., JIuneitnas anredpa : yuebnoe nmocodue / B.C. Ilomos - M. :
M3patensctBo MI'TY um. H. O. baymana, 2016. - 251 c. - ISBN 978-5-7038-
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4305-5 - Texkcr : anexktponnbiii / IBC "Koncynbrant cryaenrta” : [cait]. - URL
http://www.studentlibrary.ru/book/ISBN9785703843055.html (marta
obpamenus: 02.09.2019). - Pexxum goctymna : mo MOAMHCKeE.

4. Yeromun A.Il., Jluneiinas anrebpa W aHAIUTHYECKAsh T€OMETPUS :
yaebHoe nmocobue / Yeromun A.I1. - PoctoB u//] : M3a-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Tekct : snektponHsii / DBC "KoucympTaHT
cTyneHTa" : [caitT]. - URL ;
http://www.studentlibrary.ru/book/ISBN9785927517282.html (nara oOpamienus:
02.09.2022). - PexxuMm ocTymna : 1o MOJIMUCKE.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. bexnemumen /I. B. Kypc aHanuTuueckol Te€OMETPUHM M JIMHEUHOM
anreopsl [Tekct] : yueOnuk / JI. B. bexnemuien. - 5-¢ uzn., nepepad. - M. :
Hayka, 1984. — 320 c.

2. bepmantr A. @. Kparkuii Kypc Maremarudyeckoro anaimsa [Teker] :
yueOHuk / A. ®@. bepmant, U. I'. ApamanoBuu. - 8- u3a., ucnp. u gom. - M. :
Hayka, 1973. - 720 c.

3. bepman I'. H. COGopHuk 3a7a4 mo Kypcy MaTeMaTHYECKOro aHaiu3a
[Texcrt] : yueO. mocobue / I'. H. bepman. - 20-e uzn. - M. : Hayka, 1985. - 384 c.

4. Hauko II. E. Beiciias maTtemMaTuka B yHPaKHEHUAX M 3a7adax: YueO.
[Tocobue nns By3oB / II. E. Jlanko, A. I'. Ilonos, T. S. KoxeBnukona, C. II.
Hauko. — 7-e wm3a., ucnp. - M. : OO0 «M3narensctBo ACT»: OOO
«M3natenbctBo «Mup u O6pazoBanue», 2014. - 816 c.

5. Knerenuk /1. B. COopHuUK 3a71a4 110 aHAIUTHYECKOH reomeTpuu [Teker] :
yue0. mocooue s Bry3oB / JI. B. Knerenuk ; mox pen. H. B. Edumosa. - CII6. :
"CneunanbHas nuteparypa’, 1998. - 200 c.

6. I'pubanoB B. M. Briciras maremaruka. Kypc nexmuit. Y. 1 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBexn. - Jlyranck : U3n-so BHY um. B.
Hans, 2002. - 164 c.

7. I'pubanoB B. M. Bricmias matemartuka. Kypc nekmuit. U. 2 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBexn. - Jlyranck : U3n-so BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanoB B. M. Bricmias matematuka. Kypc nekmuit. U. 3 [Tekcr] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBexn. - Jlyranck : U3n-so BHY um. B.
Hans, 2003. - 174 c.

9. ueitnep B. E. Kparkuii kypc Bbiciieii matematuku. B 2 1. [Tekcr] :
yue0. mocooue / B. E. llIneitnep, A. U. Cayuxkuii, A. C. lllymos. - 2-e¢ usn.,
nepepad. u gom. - M. : Beicm. mkona, 1978. - 328 c.

10. CoopHuK 3a1a4 o MateMaTuke Juist BTy30B. Y. 1. JIuneitnas anredpa u
OCHOBBI MareMatuyeckoro ananusa [Tekct] : yue6. mocobue / mon pen.: A. B.
Edumoga, b. I1. lemunosuua. - M. : Hayka, 1981. - 464 c.

11. COopHuk 3amgauy 1o maremaTtuke sl BTy30B. Y. 2. ChnenuanbHble
pazzaenbl MateMaTudeckoro aHanmsa [Tekcer] : yueb. mocobue / mon pea.: A. B.
Edumosa, b. I1. Jlemunosuua. - M. : Hayka, 1981. - 368 c.



12. byrpos {. C. Beicmias mMarematuka. B 3 1. JuddepenunanbHoe u
uHTerpansHoe ucuucienue [Tekcr] : yaeOnuk s By3os / S. C. byrpos, C. M.
Hukonsckwii. - 8-¢ uzn., crep. - M. : [Ipoda, 2007. - 509 c.

13. Kynapssues B. A. Kparkuii kypc Bbiciieil Mmarematuku [TekcT] : yueo.
nocobue / B. A. Kynpssues, b. I1. lemunosuu. - 4-e uzn., mepepad. u gor. - M. :
Hayxka, 1975. - 624 c.

14. ITuckynos H. C. [luddepenimanbaoe u nHTErpanbHoe ucuuciaeHus: s
BTy30B. [Tekcr] : yueO. mocodue / H. C. Iluckynos. - 13-e uzn. - M. : Hayxka,
1985. - 560 c.

15. byrpos . C. luddepennmranbioe u uHTErpagbHoe ucuucienue [ Texc]
: yueOHuk / 5. C. byrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432 c.

B) METOAUYECKUE YKAZAHUS:

1. MeTtoauyeckne peKOMEHJAaUUU U COOPHUK MPUMEPOB ISl BBIITOJIHEHHUS
VHIMBUIYAJIbHBIX 33aJlaHUKA 10 BbICHIEH Maremaruke. Paznmen: «JIuneliHas u
BEKTOpHAasi anreOpa» Mg CTYJIEHTOB HWHXXEHEPHBIX, AJICKTPOTEXHUYECKUX H
AKOHOMMYECKHUX HAMpPABICHUN MOATOTOBKH [ DIIEKTPOHHBIN pecypc]/ coct.: B. B.
Mausrid, /1. B. Mansriit, B. C. llenokos. - Jlyrauck : JIHY um. B. [{ans, 2019. -
156 c.

2. Metoauyeckue yKa3zaHHd K MPAKTHUYECKOW paboTe MO JUCLUUILIUHE
“Bpiciias maTtematuka” [DnekTpoHHbI pecype] . U.1 : Jluneitnas anrebpa u
aHajguTH4yeckas reometpus / cocT.: B. B. Manesiit, /1. B. Mansiii. - JIyrauck : JII'Y
um. B. Hansa, 2015. - 82 c.

3. Meroauyeckrue ykazaHUs K MPaKTUYECKOW paboTe MO TUCHUILIINHE
“Bpicmas maTteMatnka” [DnekTpoHHBIM pecypc] . Y. 2 : Huddepennuanbaoe
ucuucaenue / coct.: B. B. Mansiit, 1. B. Mansrii. - JIyranck : JII'Y um. B. Jlans,
2015.-71 c.

4. Meroauyeckue yKa3aHUs K TPaKTUUECKOW pabdoTe MO JUCHUILIUHE
“Bpiciasg marematuka” [OnektpoHHbli pecypc] . Y. 3 : HMurerpambHOe
ucuucnenue / coct.: B. B. Manesii, . B. Mansrit. - JIyranck : JII'Y um. B. [lans,
2015.-70c.

5. Metoanueckre ykazaHUsi K MPaKTUYECKOW padoTe MO JUCIUILIMHE
“BpIcmiasg mMarteMartuka’ [OnekTpoHHBIM pecypc] . U. 4 : OyHKIMM MHOTHMX
nepemeHHbIX. [(uddepennmansupie ypaBuenus / coct.. B. B. Maunsrid, [[. B.
Mansiid. - JIyranck : JIT'Y um. B. lans, 2015. - 67 c.

I') HHTePHET-PeCcypChI:

MuHuCTEpCTBO HayKH U BhICIIero oOpa3oBanus Poccuiickoit denepanuu
— https://minobrnauki.gov.ru/

OdenepanpHas ciyk0a mo Ham30py B cdepe oOpa3oBaHUS U HAYKU —
http://obrnadzor.gov.ru/

[Topran ®denepanbHbIX rOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB
BbICIIEro oOpa3zoBanus — http://fgosvo.ru

®enepanpHbIil noptan «Poccuiickoe oOpazoBanue» — http:// www.edu.ru/

Nudopmarmonnas cucrema «EnrHOEe OKHO JTIOCTymna K 00pa3oBaTelIbHBIM
pecypcam» — http://window.edu.ru/
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http://obrnadzor.gov.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/

®enepanbHblii LEHTp MHGOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB —

http://fcior.edu.ru/

DJIeKTPOHHBIE 0U0JIMOTEYHbIE CHCTEMbI U PeCypChl

DNEKTPOHHO-OMOIMOTEIHAS

CHCTCMaA

«KoHCcynpTaHT CcTyaeHTa»y —

http://www.studentlibrary.ru/cgi-bin/mb4x

DNEKTPOHHO-OMOIMOTEIHAS
https://www.studmed.ru

NudopmManuoHHbII

OpraHu3anuu

pecypc

cucTeEMA «StudMed.ru» —

0MO0JIHOTEeKH oOpa3oBaTeJbHOM

Hayunas 6ubnuorexa umenu A. H. KonsieBa — http://biblio.dahluniver.ru/

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTTHHbI
OcBoeHHE IUCHUIUIMHBI «MaremMaTuka» NpearnoaaracT HMCIOJb30BaHUE
aKaJIeMUYECKUX ayJIUTOPUM, COOTBETCTBYIOUIUX JEUCTBYIOIIUM CAaHUTAPHBIM U

IMPOTHUBOIIOKAPHBIM IIpaBUJIaM U HOPMaM.

[Ipouee: pabouee MeCTO MPENOJABATENSI, OCHAILIEHHOE KOMIIBIOTEPOM C
noctynoMm B IHTEpHET.
[IporpammMHOe oOecrieyeHue:

DOYHKINOHAIBLHOE
Ha3HaYeHue

BecnaartHoe
NnporpaMMHoe
obdecneueHmne

CceblLIKH

Od¢ucHslii makeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OnepanuoHHas

https://ubuntu.com/

cucreMa UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu

Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx

Bbpay3ep Opera http://www.opera.com

[To4TOBBIN KIMEHT Mozilla . http://www.mozilla.org/ru/thunderbird
Thunderbird

Daiisi-MeHeIKep

Far Manager

http://www.farmanager.com/download.php

Apxuarop TZip http://www.7-zip.org/
T'paduaecksii GIMP (GNU Image | http://www.gimp.org/

E AKTO Manipulation http://gimp.ru/viewpage.php?page 1d=8
pelt p Program) http://ru.wikipedia.org/wiki/GIMP
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynauorueiiep VLC http://www.videolan.org/vlc/
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http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

MacnopT

(poH/1a OLIEHOYHBIX CPEACTB MO0 YYeOHOH JUCHMIIUHE
«MaremaTuka»
Ilepeyenb KOMIIeTEHUMH (3JIEMEHTOB KOMIIETCHIMI), (pOpMHPYEMBbIX B

pe3yJibTare 0CBOCHHS Y4eOHOM JUCUMILIMHBI

No Kon dopmyIUpOBKa KonTponupyembie OTanel
/1 | KOHTPOJIUPYEMOit KOHTPOJIUPYEMON TEMBI Y4eOHOU dbopmupoBaHus
KOMIIETEHIH KOMIIETEHIIH JUCLUTUIMHBI (cemectp
U3YYEHMUS])
1 YK-1 crocobeH Tema 1. 1
OCYILECTBIIAATh  TOUCK, | JIuHeiHas anreOpa (HayabHbIN)
KpUTHYECKHI aHanu3 U | Tema 2. 1
cuHTe3 umHboOpMaiuu, | MareMaTndecKuit (Ha4aIbHBIN)
IPUMEHATh CUCTEMHBIN | aHaJIH3
noaxon s peweHus | Tema 3. 1
IIOCTaBJICHHBIX 3a7a4 Huddepenunansabie (HavanbHBIN)
YpaBHEHHUS
IToxa3are/ i H KpUTEPUU OLIEHHBAHUA KOMIIETEHIMH,
OIMuCaHue IIKAJ OIICHUBaAHUA
Ne Kon IToka3zarens onenuBanus | Kontponupyemsie | HanmmenoBanue
/1 | KOHTPOJIMPYEMOH | (3HAHWsS, YMEHHS, HABBIKM) | TEMBI yueOHOI OLICHOYHOT O
KOMIIETEHIIMH JUCLUILIAHEI CpeacTBa
I. | VK-1 YMETb: ucnoinb3oBath | Tema 1, @poHTaNBHBIE U
MeTolbl MareMaTudeckoro | Tema 2, UH/IMBUyaJIbHbIE
aHaIMn3a, nuHerHou | Tema 3, OTIPOCHI;
anreOpbl;  UCMOJIb30BaTh KOHTPOJIbHBIE
OCHOBHBIE pUEMBI paboTHI;
o0paboTku JIOMaITHUE
AKCIIEPUMEHTAIIbHBIX 3a/laHus;
JAHHBIX; pelaTh THIIOBbIE IIPOMEXKYTOYHAs
3a/aud; oOpamarbecs K aTTecTaIus
MH(pOPMAaIOHHBIM (9K3ameH)
cucreMam (Uurepner,
ClpaBoYHass U JApyras
MaTeMaTHyecKas
JUTEpaTypa) ISt
MOTIOJIHEHUSI U YTOYHEHHUS
MaTeMaTHYECKUX 3HaHUH.
BJIQJIETh:
MaTeMaTH4YeCKUMHU
MOHATUSIMH U CHMBOJIAMU
IS BBIpXEHUS
KOJIMYECTBEHHBIX "
KayeCTBEHHBIX
OTHOIIICHHUH,
MaTeMaTHYeCKUMHU




MCTOAaMU U aJITOpUTMaMU
B IIPHUITOKCHUAX K
CCTCCTBCHHBIM HAYKaM.

@oHbI OIIEHOYHBIX CPEJCTB MO AUcHUIINHe «MaTeMaTHuKa

Bonpoce! 1151 GpoHTATBLHBIX U MHAUBHAYAJBHBIX ONPOCOB:

Tema 1. Jluneiinas anceopa.

1. Kakue  cuctembl  JIMHEHHBIX  anreOpaMyecKux  YpaBHEHUH  Ha3bIBAIOTCS
OIpECICHHBIMH, HEONIPENEICHHBIMU, HECOBMECTHBIMU?

2. Kakoii sBisieTcst KBaJpaTHasi CUCTeMa JTMHEHHBIX anreOpandecKux ypaBHEHUH, €CIu ee
OINpEACIUTEND PAaBEH HYIIO?

3. Kakoit gomkHa OBITH cHCTEMa JMHEHHBIX anreOpanyecKuX ypaBHEHHH, 4YTOOBI ee
MOYHO ObUIO pemaTh MeTooM Kpamepa?

4. Cuctema JIUHEHHBIX anreOpanyecKkux ypaBHEHHMH pemraercs mertogoMm [aycca. Kak
y3HaTh, YTO OHA OIIPE/IEICHHAsl, HEONPECIICHHAs, HECOBMECTHAas ?

5. Yro takoe maTpuna? Kakumu MOTYyT OBITH MAaTPHUIIBI?

6. Kakue matpuisl Mo>xHO niepeMHokaTh? Kak oHM nmepeMHoKatoTcs?

7. Uto Takoe onpenesnnuTenb BTOPOro nopsaka?

8. Uto Takoe ompenenuTenb TPEThero nopsaka?

9. UTo TaKoe MUHOP 3JIEMCHTA a;; ONPEACIUTENIs?

10. Yro Takoe anrebpanueckoe JONOTHEHUE JNEMEHTA a; ; ONPENEUTENs?

11. Yto 3HAUUT pa3NOKUTh ONPEACTUTEND [0 dJIEMEHTaM CTPOKH WUJIH cTOI0na?

12. Kakas Marpuua Ha3bplBaeTcs OOpaTHOM IO OTHOUIEHMIO K JaHHOM KBaJpaTHOU
Marpurie?

13. Kak 3anmucarb KpaMepOBCKYIO CHCTEMY JIMHEHWHBIX aireOpandyeckux ypaBHEHUH B
MaTpu4HOM hopme?

14. Kak mnoctpouTh 0OpaTHYIO MaTpuily Uil JaHHOW KBaJApPaTHOM MAaTPHIBI C
OINpPEACINTENEM, OTINYHBIM OT HyJIs?

15. Yto Takoe BekTop? ero jyiHa? opT BeKTopa?

16. ChopmynupyiiTe CBONCTBA ONEpallMU CI0KEHUS BEKTOPOB.

17. Hpu kaxux yenosusix: 1) |a + b| = |d| + B2 2) |d + B = |d] — |b|?

18. Kake HECKOJIBKO BEKTOPOB HAa3bIBAIOTCS JIMHEWHO 3aBUCHUMBIMHU?  JTMHEHHO
HE3aBUCHMBIMU?

19. Kak reoMeTpuyecKkd pacmojlaraloTcsi mapa WM TpoWKa BEKTOPOB JIMHEHHO
3aBUCHMBIX BEKTOPOB? JIMHENHO HE3aBUCHMBIX BEKTOPOB?

20. Yro Takoe Oazuc HEKOTOPOrO MHOXKECTBAa BEKTOPOB? KOOpPJAMHATHI BEKTOpa B
BbIOpaHHOM Oa3uce?

21. ChopmynupyiiTe TpaBUIO CIOXKEHHUS JIBYX BEKTOPOB, 3aJaHHBIX Pa3JIOKEHUSIMU B
HEKOTOpOM Oasuce.

22. ChopmynupyiTe MOHATHE MPSMOYTOJBHOTO 0a3wca W MPSMOYTOJHHOM JIEKApTOBOM
CUCTEMBI KOOPAHHAT.

23. YTo Takoe CKaJsIpHOE, BEKTOPHOE M CMEIIaHHOE MPOU3BEAeHUE X BEKTOpOoB? Kak mx
BbIUUCIATH? [lepeuncanTe UxX cCBOWCTBA U TEOMETPUUYECKUI CMBICII.

Tema 2. Mamemamuueckuu ananus.

24. Kakoe 4iCII0BO€ MHOKECTBO HA3bIBAETCSl OTPAHUYEHHBIM CBEPXY?
25. Kakoe 9iciioBoe MHOKECTBO HA3bIBAETCSI OTPAHUYCHHBIM CHU3Y?
26. Kakoe 4icioBoe MHOKECTBO HA3bIBAETCSl OTPAHUYEHHBIM CHU3Y?
27. YUTo Ha3pIBa€TCS TOUHON BEPXHEU IPaHULIEN YHCIIOBOTO MHOXKECTBA?
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28. UTo Ha3bIBAETCS TOUKOW HUKHEW IPaHUIIEH YMCIOBOTO MHOXKECTBA?

29. Yro Ha3pIBaeTCA MOJYJIEM JEHCTBUTENBHOTO Uncna?

30. ITpu kakux ycnosusx |x + yv| = |x| + |v].

31. Ipu kakux ycnousx |x + v| = —|x| + |y].

32. Hanumute HEpaBEHCTBA, CBA3BIBAIOLINE MOJYJIb CYMMbI U Pa3HOCTH JIBYX UHCEN C
CYMMOM M pa3HOCTHIO UX MOJYJICH.

33. U306pasure rpaduk GpyHKINN v = sign x.

34. U306pa3ute rpaduk GyHKIUU ¥y = [x] — 1e1as 4acTh YMCIIA X.

35. Chopmynupyiite TEOpeEMY 0 npejene OTpaHUYCHHOU MOHOTOHHOM
GyHKIMH(ITOCIE0BATEIILHOCTH ).
36. [Maiite onpenenenue nmouatus lim f(x) = A Ha s3pike § — ¢.
E ¢ |

37. Haiite onpenencuue moustus lim f(x) = A, ucmons3yst MoHATHE OECKOHEYHO MaJIoi
£—a

GYHKIUM 1IpU X = a.
38. CopmymnupyiiTe TeopeMy O CKaTOi MepeMEHHOM.

39. ChopmynupyiiTe TeopeMy O IPeIeITbHOM IIEPEeX0/ie B HEPABEHCTBE.
40. Chopmynupyiite Teopemy 00 OrpaHUYCHHOCTH (PYHKIMH, UMEIOLIEH mpeaen mnpu

41. ChopmynupyiTe T€OPEMBI O IIPEIeax CyMMBI, IPOU3BEACHUS U YACTHOTO (PYHKITHIA.

42. Chopmynupyiite onpeaencuue moustust lim f(x) = A Ha s3pike § — &.
T—+aT

43, Chopmynupyiite onpenencuue mousatust lim f(x) = A Ha s3bike § — &.
—+a =

44, JTaiite onpenenenne mousTuss lim f(x) = A.

x—+ o

45. Jlaiite onpenenenue moustus lim f(x) = A.

x—+—uo

46. Jlaiite onpenenenue mousTus lim f(x) = A.
£—+oa

47. Hanmmure nepBblii 3aMe4aTeIbHbIA IPENET U NIPENETBI, CBA3aHHbIE C HUM.
48. Hanumure BTOpoil 3amMeydaTebHbIN IPEes U IPEeIIbl, CBSI3aHHbIE C HUM.
49. Jlaiite onpenenenue moHsTus lim f(x) = +oo.

x—a

50. 27.Jaiite onpenenenue noustus lim f(x) = oo,
£+

51. Hcnonb3yst onpeenenne NpoM3BOIHOM, HaiinuTe ¥'(4), ecim v = /x.

52. 'eomeTpudeckuil cMBbICI MNpOU3BOAHOM. Hamummre ypaBHEHHME KacaTelIbHOM K
rpaduky pyHKIMN y = arctg x B TOUKe ¥ = 1.

53. Haiinure yriisl, 101 KOTOPHIMH NIEPECEKAOTCSA JIUHUK x - + vy = 8, y* = 2x.

54. [lpuBenute mnpumep (QYHKIUHU, TpaPuK KOTOPOM HMEET B HEKOTOPOM TOUKe
BEPTUKAIBHYIO KaCATEIIbHYIO.

55. Haitmure (1) u f5 (1), ecmm f(x) = [x — 1|e*. CymectByer mu f'(1)?

56. Haiiaute y,, eciu: a) v = ln(x + w.,."'m); 0) v = arctg th(x).

57. Yto MOXKHO cKa3arh 0 auddepenmpyeMoct cymmbl hyukiwmii f(x) + g(x) B Touke
x = x, €CIi, B 9Tol Touke: a) ¢yHkuus f(x) muddepenumpyema, a ¢ynkims glx) He
maddepentmpyema? 6) ooe Gpyukmn f(x) u g(x) He tuddepeHIUpyEMBI?

58. Ucnonb3ys onpesesenue, MoKaxure, 9To GyHKIus y = x°- — 2x muddepeHuupyema
B TOUKE x = 2 ¥ Haiiaute e€ nuddepennnan B 3Toil Touke.

59. SIBnsieTrcss AU HENPEPBHIBHOCTh (DYHKLUMU B JAHHON TOYKE JIOCTATOUYHBIM YCIOBUEM
muddepentpyemoctu? OTBET 000CHOBATH C MMOMOIIBIO TPUMEPA.
60. Jlns kakux ¢pyHkuuit nuddepennuman paseH npupamenuto? Ipusenure npumep.

4



61. Chopmynupyiite, B UYEM COCTOUT TEOMETPUYECKMA U (U3HUYECKUH CMBICIT
muddepeHmmana.

62. Yto moHMMaeTcs Moji MHBAPHAHTHOCTHIO (hopMBbI epBoro auddepenimana?

63. Ucnone3yst ¢opmyny [uis BblUMCICHUS auddepeHnnana, Haiaure dy, ecnu
Vv = x -sinx + cos x.

64. [Iyctp y =sinx, x = cost Kakue wu3 cleqylomux paBeHCTB CIPaBEIJIUBBIL:

dyl,.z =0;dy = —dt?

=2 =dx; dyl _x

65. Moxer s cymectBoBath f ' (x,), eciu He cymecTByeT f'(x,)?
66. Haiimure £ (x), ecin f(x) = Inx - x.
67. Beruucnure, HCTOJIBb3YS MPaBUIIO Jlonurans:

X COEX—EINX
-13

;0) lim xse+lnx,
x—++0

68. Hartumire opmyny Teiinopa aust GyHKimu f(x) ¢ OCTATOYHBIM WICHOM B (opme:

a) lim
) x—0

a) [leano; 0) Jlarpanxa.
69. Pasnoxure Gpynkuuro f(x) = In cos x no Gopmyne MakiopeHa 0 4JI€HOB C x *.

70. C momomeio ¢Gopmynsl MakiiopeHa WM KAaHOHWYECKUX PAa3NIOKCHUN TMOyYHUTe
npuOIMKEHHY0  (GopMyny (OrpaHMYMBAasCh WiIEHAMH [OpAAKa x°) [ (DYHKIMIA:

a)y=vV1+x,x—-0]x| <1;6)y=In(1+3x),x—0,|x| <1/3.
. . ™ —Tibx
71. Haiigurte uncna a u b takue, 4yto lim E;_—x =1.
x—=0
72. Uccnenyiite byHKIIUN u MOCTpOMTE 1704 rpaduku:
(x=2)7(x44)
= 76
4
73. Kakoli W3 KOHYCOB, OINHCAaHHBIX OKOJO JaHHOTO MIapa paauyca R, HMeer

)y = )y ==y =Vi-x%

HalMEHbIINHA 00beM?
74. Kakasg (yHKIMS Ha3bIBacTCs NEPBOOOPA3HOW IO OTHOMIEHHIO K (QyHKIuM f(x),

3aJJaHHOHM Ha JaHHOM IIPOMEKYTKe?

75. Yem oTnnyaroTcs JBe NepBooOpaszHble (YyHKUUU Ui OJHOW M TOM ke (PyHKUMHU Ha
OJTHOM U TOM K€ POMEXYTKe?

76. B 4em cocTOUT CBOMCTBO JIMHEWHOCTH ISl HEOPEEIIEHHOTO UHTErpaja?

77. 3anumute GopMysTy HHTETPUPOBAHUS 110 YACTSIM B HEOIIPEJEIEHHOM HHTErpale.

78. Kakyto MOJICTAHOBKY HYKHO BBITTOJIHUTD JUTst panroHaIH3auN
unrerpanaf R (7, {x) dx?

—

79. YKakuTe palMOHATU3UPYONLYO TIOACTAHOBKY /st MHTerpana [ R (x, :{’}i—ii) dx

80. Kaxoit uHTEeTpan Ha3pIBaeTCsl HEOEpyUMCs?

81. CchopmynupyiiTe JOCTATOUHOE YCIOBUE CYIIIECTBOBAHUS MTEPBOOOPA3HOM.

82. Uemy pasen [ F'(x) dx? [ dF(x)?

83. UeMy paBHa IPOU3BO/IHAS HEONPEAEICHHOTO UHTerpaja?

84. Ilokaxkure, uyro ¢yHKMH F(x) = — %cnszx; F,(x) =sin®x  sBusorcs
nepBoOOpa3HBIMHU OJHON U TOM ke (PYHKLMHU Ha YHUCIOBOM OCH.

85. JlokaxkuTe CIpaBeIINBOCTh opmyb! s TaBINYHOTO
unrerpanaf x” dx;(n # —1).

dx
86. JlokaxuTe cripaBeATUBOCTh (POPMYIIBI I TAOIMYHOTO HHTETpaIa _r ey
22
dx :
87. Beruuciaure uHTErpan f e (q — % = III), CBEJIS €r0 K TaOJIMIHOMY.
px+g



dx
P2 +pxtg’
dx

88. Berumcnure unrerpan [ (q - % < III), CBEJIS €ro K TaOJIIMYHOMY.

89. Boruncnure unrerpai [ , CBE/ISI €r0 K TA0IUIHOMY.
g

¢x=+px+
90. BEIYMCINTE C TOMOIBIO MHTErPUPOBAHHS 110 9acTsaM | x - sin ax dx.
91. 3anuIuTe HMHTETPAIBHYIO CyMMy, COCTaBICHHYIO Ui (QyHKuuu f(x) Ha
npomexyTke [a; b]. OObSICHUTE CMBICI BETMYHH, BXOAAIINX B GopMyITy.

92. Kakoil reoMeTpuyYecKui CMBICI MMEET OMNpPECICHHBIM HHTErpal f: f(x) dx, rne
f(x)- HenpepbIBHASI HEOTpHULIATEIbHAS (PYHKIIUS?

93. ChopmysupyiiTe HOCTaTOYHBIC YCIOBUS HMHTErpupyeMoctd (yHKkumuf(x) Ha
KOHEYHOM IIPOMEXYTKE [a, b].

94. Kakast (pyHKIMs Ha3bIBA€TCS MHTETPUPYEMOM Ha MPOMEXyTKe [a, b]?

b b

95. Yemy pasen [ F'(x) dx? [ dF(x)?

96. ChopmynupyiiTe HEOOXOAUMOE  YCIOBHE HMHTETPHUPYEMOCTH  (YHKIMH  Ha
NPOMEXYTKE [a, b].

97. YUemy paBeH ONpEACICHHBIA MHTETPA] OT HEYETHOW (YHKIUH 10 CUMMETPHYHOMY
OpOMeXyTKy[—a; a]?

98. Ecniu mipeziesibl MHTETPUPOBAHUS MTOMEHITh MECTaMH, TO KaK M3MEHHUTCS BEIMYHHA
uHTerpaia? BeipazuTe 3T0 CBOWCTBO (hOPMYJION.

99. ChopmynupyiTe CBOHCTBO TUHEHHOCTH ONPEACICHHOTO HHTETpaIa.

100. ChopmynupyiiTe CBOWCTBO, CBS3bIBAIOIICE 3HAKK (YHKIMH W OINPEICICHHOTO
UHTErpaja Ha IPOMexyTKe [a, b].

101. ChopmynupyiiTe CBOMCTBO 00 MHTETPUPOBAHUHM HEPABEHCTBA MEXKAY (DYHKUUSIMU
Ha NIPOMEXKyTKe [a, b].

102. Chopmynupyiite cBOMCTBO 00 OLIEHKE MOAYJIS ONIPEIEICHHOI0 HHTETpaa.

103. CpopmynupyiiTe TeopeMy O cCpelHeM i ONpPEIeNeHHOro HWHTerpaiga oT
HEenpepbIBHON QYHKIUH.

104. 3anummre dpopmyrny HetoTona — JleiiOnuna.

105. [IpuBeaquTe TEOMETPUYECKYI0 HMHTEPIPETAIMI0O TEOPEMbl O CPEIHEM IS
OTIpeIeNIEHHOT0 HHTErpaa.

106. Yto Takoe cpeaHee (MHTErpaibHOE) 3HaueHWe (GyHKIuH f(x) Ha TPOMEKYTKE
[a, b]?

107. Chopmynupyiite omnpelaeneHue HECOOCTBEHHOTO HUHTerpaira 1l-ro poma ¢
0OECKOHEUHBIM BEPXHHUM IPEJEIOM OT HENPEepbIBHON (YHKINU.

108. Chopmynupyiite omnpeneneHue HECOOCTBEHHOTO HHTerpaira 1l-ro poma ¢
0ECKOHEUHBIM HIKHUM IPEICIIOM OT HENPEephIBHON (YHKINU.

109. Kakoit HeCOOCTBEHHBIN MHTETPAJl HA3bIBACTCS A0COTFOTHO CXOASAIIIMCS ?

o + oo dx
110. Ykaxure, 1jid KaKuX 3HAUEHUH MapaMeTpa p UHTErpai _rﬂ > (a = 0) aBnsercs
X

CXOZSIINMCS, a 711 KaKUX 3HaYeHHUH — pacXoaIIUMCs

111. 3anummre (GopMysibl, BBIpaXKalole CBOWCTBO JIMHEHHOCTH JUIsI HECOOCTBEHHOIO
MHTETpasia ¢ 0ECKOHEUHBIM BEPXHUM MPEIEIIOM.

112. CpopmynupyiiTe TpHU3HAK CpaBHEHUS B KOHEUHOW (¢opmMe Ha THpumepe
HECOOCTBEHHBIX UHTETPAJIOB 1-T0 poja ¢ 6€CKOHEYHBIM BEPXHUM IPEEIIOM.

113. Yo takoe nonuelii audpdepenunan Gynkuuu z = f(x,y)?

114. 3anummre  ¢opMyiy, ONpEeNeNsONyl0 YacTHYIO IPOU3BOAHYIO  (YHKLIUU
z = f(x,¥) 10 IEPEMEHHON y B TOUKe M (x4, v, ).

115. Kakas ¢pyHKIMs IBYX apryMeHTOB HasbIBaeTcs Auddepenunpyemoit?
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116. 3anummure popMyiTy, BRIpaXKaroLlyto NoiHbIA quddepenuman pynkumu z = f(x, y)

yepe3 e€ yacTHbIE IIPOU3BO/IHBIE.
117. 3anummre Qopmyity, BBIpaXKarollyl0 BTOpOW MONHBIN auddepeHunan ¢GyHKIUU
z = f(x,y) 4yepe3 €€ 4aCTHBIC IPOU3BOHBIC.

118. Kak cooTHOCsTCSI MeXKIY cO00i CBOMCTBAa HEMPEPHIBHOCTHU U AU epeHimpyemMocT
GYHKIIUH IBYX TEPEMEHHBIX ?
119. Kakas ¢ynkuus z = f(x, ¥) Ha3pIBaeTCs HEMIPEPBIBHOM B Touke M, (x4, v, )?

120. Kak onpeznenserca €BKIUAOBO paccrosHue p(M,;,M,) MexIy IByMs TOYKaMHU
(1) (1) (2 (2)

M{xl g ves s Xy )1/1 M[:::rl . Jm-MepHoro IPOCTPaHCTBA?

121. Kakasi Touka MHOKeCTBa E Ha3bIBACTCSl BHYTPEHHEN? rpaHUYHOM?

(1] (1] 1]

122. Yto Takoe §-0KpECTHOCTh TOUKH My (x },x:: }, -y X }]?

123. Kakoe MHOXkeCTBO E Ha3bIBAETCS OTPAaHUUEHHBIM? 3aMKHYTHIM? CBSI3HBIM?

124. Chopmynupyiite onpeaenenue mnpenena ¢ynkuun f(M) = f(x,y) B Touke
My (x0.¥)-

125. Chopmynupyiite TeopemMy O pPaBEHCTBE BTOPBIX CMEHIAHHBIX MPOU3BOIHBIX
Gynkuun z = fx,v).

126. Kak cooTHOCsATCS MeXay co00i cBoiicTBa AU HepeHInPyEMOCTH U CyIIECTBOBAHUS
IEPBBIX YACTHBIX MPOU3BOIHBIX GYHKIMU z = f(x, ¥)?

127. Chopmynupyiite onpeaeneHne Ipon3BOAHON HyHKITUN
128. u = f (M) = f(x,y.z) N0 HaNPaBJICHUIO BEKTOpa .
129. 3anumure ¢GopMyily, BBIpaXKAIOIIYH0 IPOU3BOAHYIO (QYHKUMH u = f(x,¥,z) IO
HaAIpPaBJIEHUIO BEKTOPA °= (cosa, cosf, cosy ) yepe3 4acTHbIE IPOU3BOIHBIC (PYHKIUH L.
ER .
130. 3anummre Gpopmyity, CBI3BIBAIOLIYIO gradu U MPOU3BOJHYIO ?"f B 3aJIaHHOU TOYKE

CKaJIIPHOTO TOJIS 1.
131. Kak cBsA3aHBl HampapieHUs HamOosbliero pocra GyHKuMM u = f(x,¥,z) ¢
BEKTOpPOM grad 1 B paccMaTpuBaeMoi Touke M(x, v, z)?

Bu . Bu o
132. Beipa3zute max 7 ¥ min— depes grad u B 3aIaHHON TOYKE CKaJISIPHOTO TOJIS 1.

o dz o
133. Banummmre  dopmyiny — Ani  IPOU3BOJHOU 3.  CIIOXHOW byHKIUN
.

z=z(w,v), u=ulxy), v=rv(xy).

. dy . .
134. 3anummre QopMmyiny s NPOU3BOIHOM d—} HEesIBHOM ~ (DYHKIUM, 3aJaHHOU
X

ypaBHeHHeM F(x,y) = 0.
dz 8= o o
135. 3anumumre ¢GopMynbl A MPOU3BOAHBIX 3o 3, HEABHOH GbyHKIUYM, 3aJaHHOU
X ¥

ypaBHeHUeM: F(x,v,z) = 0.

136. ChopmynupyiiTe ompeneiaeHue JOKATPHOTO MakCMMyMa (JIOKQJIBHOTO MHUHUMYyMA)
bynkuu z = f(x,y) B Touke M,(xg, v, ).

137. ChopmynupyiiTe HEOOXOAUMBIE YCIOBHUS, a TaKKe JOCTAaTOYHBIE YCIOBHS
IKCTpeMyMa QyHKIMU z = f(x, V).

138. ChopmynupyiiTe MpaBWIO OTHICKAHWS HAMOOJBIIETO W HAMMEHBINEro 3HAYCHUH
GyHkMu z = f(x,y) B OrpaHUYCHHON 3aMKHYTOH 00IaCTH.

139. Yo Takoe cranuoHapHas Touka QyHKIUH z = f(x,v)?

140. Chopmynupyiite onpeiencHue yCIOBHOIO MakcumyMma QyHKuuu uw = f (M) mpu
cBs3u @(M) = 0 (paccMOTpHTE CIydail IByX WM TPEX NEPEMEHHBIX).
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141. Chopmynupyiite HEOOXOAMMBIE YCIOBHSI YCIOBHOTO 3KCTpeMyMma (yHKUIUU
u = f(M) npu cBsa3u @(M) =0 no meroxy Jlarpanxa (paccMOTpUTE CIy4all JBYX HIIM TpeX
IIEPEMEHHBIX).

142. Chopmynupyiite Teopemy Beifepmtpacca 00 orpaHudeHHOCTH  (DYHKIUH,
HETPEPHIBHON B 3aMKHYTOW OTPaHUYEHHON 00JIaCTH.

143. ChopmynupyiiTe Teopemy BeliepmTpacca O CyIIeCTBOBaHMH HaWOOJBIIECTO |
HAMMEHBIIETO 3HAYCHUH (PYHKIIUH, HEMPEPHIBHON B 3aMKHYTOW OTpaHUYEHHON O00JIaCTH.

Tema 3. J{luppepenyuanvrvie ypasreHus.
144. KakoB reomMeTpH4yecKui CMbICT YypaBHeHHMsA Vv '=f(x,y). Hamucare ypaBHeHHE

KacaTeJIbHOM K MHTErpalbHOM KpUBON ypaBHeHus y' = x°y~ B Touke My(1, 2).

145. [laiite ompezneneHue H30KIMHBI Au(depeHInanbHoro ypaBHeHus v '=f(x,v).
Usoknuubl ypaBHeHus y' = x°/y ecth: A) okpyxnoctd; B) mpsameie; C) mnapaGonsl; D)
runiep6o:sl; E) ammuncer; F) HeT npag. oTBera.

146. Jlano ypasuenume y' = x° — 2x + y. HanummuTe ypaBHEHHME JIMHMU BO3MOYKHBIX

TOYEK IKCTPEMYMOB €r0 MHTEIPAIbHBIX KpUBBbIX. ClIeaiTe 4epTéx.

147. Pemmte 3amauy Komm: (1 + y*)dx + xydy =0; y(1)=1.

148. Haiinure Bce pewienus ypaBHeHust xy' =y + 4/ v? — x 2.

149. Haiingute o6mue pemieHus (MHTErpaibl) ypaBHEHUINA:

150. a) xy —2y=x’cos x; 6) 3y' + v = 1/¥%; B) (x* + xy?)dx + (x*y + y*)dy=0.

151. Haiinute Bce JMHUMU, Yy KOTOPBIX OTPE30K KAacaTEIbHONM MEXAY TOUKOW KacaHus U
OChbI0 a0CIUCC JAETUTCS TIOMOoJiaM B TOYKE IIEPECEUYCHUs] C OChI0 OpIWHAT. YKa3aHHE:

Hcnonp3yiiTe ypaBHEHUE KacaTEIbHOM K KPUBOM.

152. Chopmynupyiite teopemy Komm st ypaBuenus v = f(x,v,¥"). Kaxos
TeOMETPUYECKHI CMBICH HadalbHBIX ycnoBui y(0) = —1, y'(0) =1 mns storo ypaBHeHUS?
N300pa3ute npuOIMKEeHHO WHTETPAIBbHYIO KPHUBYIO B OKPECTHOCTH HAYalbHOW TOYKH, CUMTAs
VTS onIpejieieHHoCTH v = 0 B 3TOM OKPECTHOCTH.

153. Haiitu 3Ha4eHHE O, IPH KOTOPOM QYHKIUS ¥ = X > ABJIAETCS PENICHUEM yPaBHEHHUS
x(x—1)y"—(2x—1)y' + ay=0.

Lk

154. Nano ypasHenue: y''® + xy'' = 2y'. C momomipi0 Kakod MOJCTAHOBKH MOXHO

MOHU3UTH ero nmopsaaok? Hanmummre oOuuii BU TaKUX YpaBHEHHI.
155. Haiinute obmue pemieHns ypaBHEHHIH METOJOM MOHMKEHU mopsaka: a) v "=ln x;

0)yv" = % + x.

156. Pemmnre 3anaay Kowm: yy “=(y)*—(y )3 v(1)=1, y (1) =1

157. Kak ¢ mnomomplo (QyHIaMEHTaIbHOM CUCTEMBl pemeHudt y,(x), .., ¥,(x)
3anucaTh oOuee penieHue ypasHenus L[v] = 0? Ilouemy HyneBoe peleHre He MOXKET BXOAUTh
B ()yH/IaMEHTAIIbHYIO CUCTEMY pelIeHu ypaBHeHus L[y] = 07

158. Jlano ypaBuenme: y'' —5y' +ay = 0. IIpn KakoM 3HAYEHHH 0O YUCIO 3 Oyaer

KOpDHEM €ro XapakTepucTHueckoro ypaBHeHus? Haiitu ofmee pemieHue JaHHOTO
mubdepeHIMaTbHOTO0 YpaBHEHUSI IPU HAMJIEHHOM 3HAUEHUH (.

Kpurepuu u mkana oreHUBaHUS MO OLEHOYHOMY CPEICTBY «(GPOHTAIBHBIN U MHAWBUAYAIbHBINA
onpocy

IIIxana oneHUBaHUA Kpurepuii orieHuBaHus

oTIn4HO (5) CryneHT rny0OKO M B TOJHOM OOBEME BIAJEET IMPOrPAMMHBIM
MaTepuaioM. ['paMOTHO, MCUEpHBIBAIOINIE U JIOTUYHO €ro H3JiaraeT B
YCTHOM miM nucbMeHHOW dopme. [Ipu 3TOM 3HaeT peKOMEHI0BaHHYIO
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JUTEPaTypy, NPOSBISAET TBOPUECKUHN NOAXOMA B OTBETAX HA BOIPOCHI U
IPaBUIbHO OOOCHOBBIBAET MPHUHSTHIE PELICHUS, XOPOIIO BIaleeT
YMEHUSMU ¥ HABBIKAMU IIPU BBIIIOJHEHUHU IPAKTUYECKUX 3a/]1a4.

xoporo (4)

CryaeHT 3HaeT NpOrpaMMHBIA MaTepuajng, IPaMOTHO U IO CYTH
u3JaraeT ero B YCTHOM WM TNHUCBbMEHHOW (opme, nomyckas
HE3HAYUTEIIbHbIE  HETOYHOCTHM B  YTBEP)KIEHHUAX, TPAKTOBKAX,
ONpPENEICHUAX M KaTEeropusaxXx WIA HE3HAYUTEIbHOE KOJIUYECTBO
omn6ok. IIpu 3Tom Briageer HEOOXOAMMBIMU YMEHHSIMU M HaBbIKAMU
IIPU BBIIOJHEHUHU TPAKTUYECKUX 3a/1a4.

YAOBJIECTBOPUTCIIEHO

3)

CTynmeHT 3HaeT TOJIBKO OCHOBHOM TNPOrpaMMHBIA  Marepuan,
JOIYCKAeT HETOYHOCTH, HEJOCTaTOYHO  4€TKHe  (HOPMYIHPOBKH,
HEIOC/IeI0BaTeIbHOCTh B OTBETAaX, H3JIaraéMbIX B YCTHOM WM
nuceMeHHOU (opme. [Ipu 3TOM HETOCTATOYHO BIAJCET YMCHHSIMH H
HaBBIKaMHM MPHU BBITTOJTHEHUH MTpakTH4YecKuX 3aaad. Jlomyckaer 1o 30%
OIMMOOK B M3JIaraeMbIX OTBETAX.

HCYAOBJICTBOPUTCIIBHO

2)

CTyI[eHT HE 3HAeT 3HAYMTEIbHOM YacTH MporpaMMHOro mMartepuajia.
HpI/I 9TOM JOIMyCKAacT NPHUHIHIINAJIbHBIC omuoOKU B J0Ka3arCiabCTBAX, B
TPaKTOBKC MOHATHH U KaTCFOpHﬁ, MMPOABJIISICT HHU3KYHO KYJIBTYPY
3HaHI/II\/JI, HC BJIaACCT OCHOBHLBIMM YMCHHAMHW W HAaBbIKAMU IIPpU
BBIIIOJIHCHUHU ITPAKTHYCCKUX 3aaa4. CTy,HeHT OTKa3bIBACTCsA OT OTBCTOB
Ha JOMOJIHUTCIIbHBIC BOIIPOCHI

Tunosbie BApHAHTHI KOHTPOJIbHBIX PadoT:
Tema 1. Jluneiinas anceopa.

Bapuant Ne 0

1. Pemnts cucreMy TMHENHBIX ypaBHEHUN MeTotoM Kpamepa

3%, + 2x,+x3 =25
2xy +3x,+x3=1
2x) +x, +3x; =11

2. Beranciauth OIIPCACINTCIIb

1 1 1 1
1 2 3 4
1 3 6 10
1 4 10 20

3. PemuTh cucteMy JTUHEWHBIX YPaBHEHUI MaTPUYHBIM METOJIOM

lxy —2x,+3x;, =6
3xy —2x,—5x; =6

4. Haiitu maTpuily, oOpaTHYIO K 1TaHHOM

2 1 1
5 1 3
2 1 2

5. Pemuts cucreMy NTMHEMHBIX ypaBHEHUN MeToIOM ['aycca

4x, —3x,4+ 2x, =9
5x; +6x,—2x;=18
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Tema 3. Mamemamuueckuti ananuz («Beedenue 6 mamemamuuecKuil
AHATU3Y).

Bapuant Ne 0
1. Haiiti 0o6sacTh onpeaenieHus 3a1aHHbIX (YHKIIHA.
[x+2 1 In(1+ x)
V= = y=—
: _‘JI 1—3x «x?2 x—1
2. Haiitu npenensl.
3x°+2x*—3x+1 2x*—7x +3
lim — lim ————
x—oe 2x3 +4x2 +3x— 8 x=3x2—8x +15

3. HCHOHBSYﬂ 3aMCUaTCIIbHBIC ITPCACIIbI, BBIYUCINUTD!:

Zx+4

1— cos3x (33{ + 3)

lim —— lim
x—0 3x- x—som \3X + 5

4. Haiitn MMpeaciibl, UCITOJIB3Ys 9KBUBAJICHTHBIC OECKOHEUYHO MaJible (I)YHKI_II/II/I

- In(1+4 3x7%) (e5 —1)
111]1 ﬁ 1iI]1 ——
x=0 x9— hx- x—0 x

5. UccnenoBaTh (PyHKLHMIO HA HENPEPHIBHOCTH, HAWTH TOYKH pa3pbiBa (GYHKIHUU U YCTAaHOBUTh
ux xapakrep. CaenaTb CXeMaTHUECKHUM YepTex.

L ﬂx+4: x =< —1
flx)=2x3+1 T+ -1<x<1
2x;x =1

Tema 3. Jlugppepenyuanvrnvie ypasnenus.
BapuanTt Ne 0
1. Haiitu oOmiee pemieHre wiu pemuTh 3aaady Komm ans nuddepeHmanbHbIX YypaBHEHUH ¢
pasacIArOMMMHACA TIEPEMEHHBIMHU

, v =2y,
xy —ylny =0 - -
y(0) =1.

2. Haiitu oOuiee perieHne WiM pemuTh 3aaady Komm ams ogHOpoJIHBIX AU(QepeHInanbHbIX
YPaBHEHUI MTEPBOTO MOPsIKA.

ydx + E[Ma"x_}r —x)d}r =0

xy*y — (P +y%) =0;
YV ey y(1)=1

10



3. Haiitu obmue pemeHust TMHEHHBIX Tu(GepeHInaIbHbIX YPaBHEHHN IEPBOTO MOpsAKa:

2y e™
v' + tgxy = —cosx; Vil =

X X

4. Haiitn oOmiee pemeHue Wid pemuTh 3anady Komm st auddepeHnnanbHbIX ypaBHEHHHA
BTOPOTO MOPSJIKA, TOMYCKAIOIINX NOHIKCHNE TTOPSI/IKA
2 2x

: -.!JH_ ' =0,

y'" — cosbx = — vy
x=+ 1°

VX

5. Halitn pemenus nuHEHHBIX auddepeHIIMaTIbHbIX YpaBHEHHUH BTOPOTO TMOpPSAKAa C
MOCTOSTHHBIMH KOA((QUITUESHTAMH

};,.H_I_E}FH :ﬂ: }FHF_EFH_E}F:IEQ-I:

Kputepun u 1mikana OIEHMBaHUS IO OLIEHOYHOMY CpPEICTBY «KOHTPOJIbHAs

paboTta»
[lIkasa orleHuBaHUS Kpurepuii onenuBanus
5 KonTponpHas paboTa BbIIOJIHEHA HA BRICOKOM YPOBHE (TIpaBHIIbHbIC
otBeThl aHbl Ha 90-100% Bompocos/3a1au)
4 KonTtpomnbHas paboTa BHIIIOJHEHA Ha CpelHEM YPOBHE (IIpaBUIIbHbIE
OTBETHI J1aHbl Ha 75-89% Bompocos/3aaay)
3 KontponbHas paboTa BbIIIOJIHEHA HA HU3KOM YPOBHE (TIpaBUJIbHBIE
OTBETHI JIaHbl Ha 50-74% BorpocoB/3a1a4)
2 KonTtposnbHas paboTa BBIIIOJHEHA HA HEYIOBJIETBOPUTEIHHOM
ypoBHE (TpaBUJIbHBIE OTBETHI JJaHBI MeHee ueM Ha 50%)
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TunoBble BApUAHTHI JOMAIIHUX 3aAAHUM:

Bapuant Ne 0

1. Janbl KOOpAMHATHI BEPIIUH TPEYroJibHUKA ABC:
A(—8; —3); B(4; —12); C(8; 10).

Heo0Oxoaumo HaliTu:

JUTUHY CTOPOHEBI AF

ypaBHEeHUE CTOPOH AE u B U UX yrioBble KO3 (PHUIIMEHTHI;

yroi Wy Mexnay npameiMu AE 1 BC B paguaHax;

ypaBHEHUE BBICOTHI D U €€ [UINHY;

ypaBHeHUE MeauaHbel AE ¥ KOOPAMHATHI TOYKH K IepecedeHus dTOU

MeJIMaHbl ¢ BBICOTOMN D]

ypaBHEHHE TMpPSAMOML, KOTOpas NPOXOAUT uepe3 Touky K

[apajuiejibHO K CTOpPOHE AF;

KOOP/AMHATBI TOYKH F(xg,¥g), KOTOpas HaXOIUTCS CHMMETPUYHO

TOYKE A OTHOCUTEIBHO NIpsMOM CD.

2. lano: Touka A(2; 5) u npamas v = 1. Heo6X0a1uMo COCTaBUTh ypaBHEHHUE T€OMETPHUYECKOTO

MECTa TOYEK, PABHOYJAJIEHHBIX OT 3aJaHHOM TOKU A(x,, v, ) M IpAMON v = d.

[TorydyeHHOE ypaBHEHHE MIPUBECTH K MPOCTEUIIIEMY BUIY U IOCTPOUTH IpaduK KPUBOH.

3. 3amaHbl 1BE CHCTEMBI JIMHEWHBIX ypaBHEHHH. Pemuts nepByro cucremy meronoM Kpamepa.
Ilomy4yeHHBI TpH pENIEHUH IEPBOM CHUCTEMBI PE3YJIBTAT IPOBEPUTh C IOMOIIBI METOIA
oOpartHo# MaTpuIbl. BTopyro cucteMy pemuTs ¢ momoInpio Metoza ["aycca.

3x,+2x, — 1x; =11, 1xy + 2x, —
4x) — lx, + 4x; = —10, 3xy + 5x, —

4. JlaHbl KOOpAMHATHI BEPIIUH NHUpaMusl ABCD:
A(2; —3; 1),B(6; 1; —1),C(4; 8,—9),D(2; —1; 2).

Heo0xoanmo:

lx; =1,
lx; =1,
2xg =2

3anucatb BEKTOPBIAE, AC, AD B OPTOHOPMAJIBHOM CUCTEME {?,}, k}

" HalTH MOAYJIU 3TUX BEKTOPOB.

Haiitu yron mexny BeKTopamu AB u AC.

Haiitu MMPOCKIUIO BEKTOpA E Ha BCKTOP E

Brrancnuts miomans rpanu ABC.
Haiitu 06bem nupamunbt ABCD.

5. JlaHbl KOOPAMHATHI YETHIPEX TOUYEK:
A(—3; —2; —4),B(—4 2; —7),C(5; 0; 3),M(—1; 3; 0).

Heob6xoaumo:

CocTraBuTh YpaBHCHHEC IUIOCKOCTU Q, KOTOpas IMpoXOoAUT 4YCpPE3

TOouku 4, B u C.
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- CocTaBuUTh KaHOHMYECKHE YPABHEHMsI NPAMOM, KOTOpas MPOXOAUT
yepes3 TOUKy M NepHneHAUKYISIPHO K INIOCKOCTH .

- Halitn TOYkM nepecedeHust MOIy4YEeHHOM IPSMOM C INIOCKOCTBIO @ U
C KOOPAWHATHBIMU IIOCKOCTAMU X OV, X0Z, VOZ.

- Haiitu pacctosiHue ot Touku M 10 TIOCKOCTH .

6. Boruncauts cineayrome npeaessl (He nojab3ysch npaBuiaoM Jlonurans).

x*—2x*+3 x*+2 2x*—3x -2
lim —— lim ———— lim ——
x—owmdx- 4 3x 42 x=w 3x<4+2x—1 x—=2x<43x4+10
~ 3x*+8x+5 Vit 4a—1 2—x—3
im ———— lim ——— lim ——
x=—13x-+9x 4+ 6 x=-3 x-—9 x=T7 x<—49

. 1—cosdx . sin3x
lim ——; lim
=0 x? x=0 tg2x

x—1
lim( )
x=0\x+ 3

liné(l + -’-l-xji

x+2

7. 3amannyio GyHKIHIO v = f(x) MCCIIen0BaTh HA HEMPEPBHIBHOCTD M BBISCHUTH XapaKkTep TOYEK
paspbiBa. CrenaTh cXeMaTH4ecKuid rpauk

x°, ecnn x = 0
a 0=<x = T
tg—, eCcaHn X =—
1 flx)=4"% 2
f(x] = 42—x 1T
1, ecau X = —
8. HaiiTn nepByo Mpou3BOgHYIO ¥',. 3alaHHBIX (YHKIIHMIL:
26 +4x’ —x—2) y=x—In(2+e"+2/ex + v +1)
} 15vx+1
U_Hrﬁg(tgx—ﬁy) . E+1 sin“3x
y= — = v = siny —-
V2 l 3 cos6x
9. Haiiti nepByro poU3BOIHYIO ¥',. 3a1aHHBIX (YHKIHIL:
_3t7+1
3 ¥
y = (Hrctgx)(l,."f}lnl:arctgr} v=x-e¥ 3t 3
y=sin| -+t
) (3 )

10. Jlana ¢yHkmus v = f(x) M 1Ba 3Ha4eHUs apryMeHra x; U x,. HeoOxogumo HaiTh
NpUOIMKEHHOE 3HAaYEHUE NaHHOH (QYHKIUM NPU X = x,, UCIOJIb3Ysl €€ 3HAUCHUE IIPU X = x, U
3aMeHsIs TpUpocT Ay GyHKIUH ¥ = f{x) cOOTBETCTBYIOIUM quddepeHmanom dy:
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y=33x*+ 8x— 16; ¥ = cos(x);
x, =4 x, = 3,94 x, = 60% x, = 63"

11. BeIMOTHUTE MOJIHOE KUCCIEeI0OBaHUE 331aHHBIX (DYHKIUN U IOCTPOUTH UX TPapUKHU:

3 Zx
r°+ 4 e 5
—_— V= — }F=x3—3.7."+3

y= ) .
x= 2x

12. Ucnons3yst MeToasl nuddepeHInalbHOr0 BEIYUCICHHS, PEIIUTh CIEAYIoNHe (pU3nIecKue
3a1a4u:

1.

v E
[Ipu moOAroTOBKE K 3K3aMEHY CTYJEHT 3a t JHEW H3ydaeT [:}-IO

4acTh Kypca M 3a0biBaeT (o-t)-f0 4acTb. CKOJNBKO IHEH HYKHO IIOTPaTUTh Ha

MOJTOTOBKY, 4TOOBI ObLTa M3yueHa MaKCHMaibHas yacTh Kypca? PemuTh 3amady mpu
yCJIOBUH, YTO k = 3¢ = 1/48.

Teno maccont my = 3000 kr nagaer ¢ BHICOTEI H METPOB U TEPSET

Maccy (cropaer) MIPOIIOPIIMOHATBHO BpEMEHU MaJICHUsI. Koaddurment
nponopuuoHanbHocTd k = 100 kr/c. Cunrad, 4r0 HayanbHas CKopocTh V; =0,

yckopenue g = 10 m/c, HaWTH HaWOOMNBIIYI0O KMHETUYECKYIO SHEpruto Tena. Pemuth
3a7a4y Ipy ycioBuu, yto H = 1805 m.

KpI/ITCpHI/I N IIKaJIa OOCHHBAHHUA II0O OLHCHOYHOMY CPCACTBY «HMHIAWBHUIAYAJIbHBIC

3aJaHus)
[Ixana OLICHUBAHHUS Kpurepnii onieHuBanus
(uHTEpBaN OANIIOB)
3auTeHo [IpaBusbHO penenst 90-100% 3ananuit
He 3aureHo [IpaBuibHO peniensl MmeHee 90% 3amanuii
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OueHovHbIE CpeCTBA VISl IPOMEKYTOYHOM aTTecTaluu (3K3aMeH)

Tunosou ounem. Cemecmp 1.

buner Ne 0
1. IlpousBeneHus: BEKTOPOB. 1 6ann
2. PemmuTh cucTeMy JIMHEHHBIX allreOpandecKuX ypaBHEHUN 1 Gamn
3%, +4x,+ 2x; =8
1+ 5%, +x3; =0
3. 3agaHbl KOOPAUHATHI BEPIIUH TPEYTOJIbHUKA 1 Gamn

1511[:3; 1; -’-1-),:‘-1: (—1;6; 1),:‘-13 (—1;1; 6). Haiitu:

a) BeKTOphl € = A, A, u d = A, A,;

0) IIMHBI BEKTOPOB ¢ M |

B) CKaJSIPHOE TIPOM3BEIEHHE BEKTOPOB ¢ d,

J1) YIOJI MeXly BEKTOPAMH ¢ ¥ d;

€) BEeKTOPHOE IPOM3BE/ICHHE € X d;
) TUIONIAJb TPEYronbHuKa A, A, A4;.

4. Haiitu npou3BOJHYIO 1 Oamn
y=(x*+x+1) - tg(2x)

5. IlpoBectu nonHoe UccieaoBaHue (PyHKIIUHM U IOCTPOUTH Ipaduk 1 6ann
e 2(x+1)
y=—
2(x+ 1)
Ymeeporcoeno na 3acedanuu xageopvr IIM, npomorkon Ne_ om 20 e
3aBemyromuit kadeapoit ooy. Manwiii B.B.
JlekTop
bunet Ne 0

Yacrs 1. Teopetnyeckuii Borpoc.
(ITostHOCTBIO PACKPBITHIN BOIPOC OLleHUBaeTcs B 1 Oam).
1. [TonsaTHe mepBooOpazHOH

Yacrs II. 3aganue Ha4aIbHOTO YPOBHS CIOKHOCTH.
(ITpaBuIbHO BBHIMOJTHEHHOE 3aJjaHKE OIICHUBAeTcs B 2 Oaia).
1. Haiitn pemienust ypaBHEHUI 2. Beruncnute HeonpeneaeHHbIN HHTErpa
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y'+3y'=0. f(xf+2x+3)dx

Yacts I11. 3aganne 6a30BOr0 ypoBHS CIOXKHOCTH.
(ITpaBriIbHO BBITIOJIHEHHOE 3a/1aHKE OlleHUBaeTcs B 1 Gam).
3. [IpouHTETpUpPOBATH PAIMOHAILHYIO APOOH

(Z2x+ 16)dx

(x+1)(x*+4x +13)

4. NIns GyHKOUU u = 5x°v — 3xv + x? HAWTH TPaJUeHT W MPOU3BOJHVIO B TOUKE A IO
: ) y

HarpaBieHuIo Bektopa 5 = AB: A(1;2;—1), B(3;—1;0).

Yactse 1V, 3amanne nMoBeIIIEHHOTO YPOBHS CIOKHOCTH.
(ITpaBrIIBHO BBITIOJIHEHHOE 3a1aHue — 1 Gam).
1. Haiitu pemenust ypaBHEeHUI

v+ 3y = 3xe”,

Ymeepoicoeno na 3acedanuu kageopwt [IM, npomokon Ne om 20 e
3aBenyromuii kageapoit oouy. Manwiii B.B.
JlekTop

Kputepun u mikana OLIEHMBaHUS MO OIICHOYHOMY CPEACTBY IMPOMEXKYTOUHBIN
KOHTPOJIb (9K3aMEH)

IIIxana oneHUBaHUI Kpurepuii onienuBanus

OTINYHO (5) CryneHT riayOoKO M B MOJHOM 00BEME BIAJCET MPOTPAMMHBIM
martepuaioM. [paMOTHO, HCYEpHbIBAIOIIE M JIOTUYHO €ro
U3JIaraeT B yCTHOM WM nucbMeHHOW (opme. Ilpu 3tom 3HaeT
PEKOMEHIOBAaHHYIO JIUTEPATYPY, IPOSIBISET TBOPYESCKUN TTOIXO]]
B OTBETAaX Ha BOIPOCHl M MPABUIBHO OOOCHOBBIBAET MPHUHSTHIE
pELIeHHsI, XOpOIIO BIAJEET YMEHHSMH ¥ HaBBIKAMH TIPH
BBINOJIHEHUH MTPAKTUYECKUX 3a/1a4.

xopoiuo (4) CryzneHT 3HaeT NMporpaMMHBI MaTepual, T'PaMOTHO U IO CYTH
U3JIaraeT ero B YCTHOM WM NUCbMEHHOM (¢opMe, aomyckas
HE3HAUUTEIIbHBIE HETOYHOCTU B YTBEPXKICHMAX, TPAKTOBKaX,
ONpENENEHUAX U KaTerOpHsIX WM HE3HAYUTEIBHOE KOJIMYECTBO
omnbok. Ilpm »TOM Biazeer HEOOXOIUMBIMH YMEHUSMH H
HAaBBIKAMM IPH BBIIOJIHEHUH NPAKTUYECKUX 3a7a4.

YIOBJIETBOPUTEIBHO (3) CTy#eHT 3HaeT TOJIBKO OCHOBHOM IIPOrpaMMHBIA MaTepual,
JIOTTYCKaeT HETOYHOCTH, HEJIOCTaTOYHO YETKHE (HOPMYIHPOBKH,
HEIOCJIEI0BATEIbHOCTh B OTBETAX, M3JIaracéMbIX B YCTHOW WIH
nucbMeHHOW ¢opme. Ilpu 3TOM HEIOCTaTOUYHO BIAJEET
YMEHUAMU U HABBIKAMU IIPU BBIIOJIHEHUU IIPAKTUYECKUX 3a]ad.
Homnyckaet 10 30% ommOOK B U3J1araeMbIX OTBETAX.

HEYJOBIETBOPUTENBHO (2) | CTyneHT He 3HaeT 3HAYUTEeNIbHOW YacTH MpPOrpaMMHOIO
Matepuana. [Ipu 3ToM gomyckaeT NpUHIUNHAIbHBIE OIIMOKU B
JI0Ka3aTeJIbCTBAX, B TPAKTOBKE IOHATUI U KaTETOPUH, IIPOSIBIISIET
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HU3KYIO KYJIIBTYPY 3H3HPII>1, HC BJIaJICCT OCHOBHBIMU YMCHUSIMHU U
HaBbIKaMW IIPpU BbIIIOJIHCHUN IIPAKTHYCCKHUX 3aaadq. CTy,HeHT
OTKAa3bIBACTCA OT OTBCTOB HA JOMOJHUTCIIbHBIC BOIIPOCHL
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JIncT n3MeHeHn! U NOTIOJIHEHUN

/o

Bunsl nononneHuii u
N3MEHEHUH

JlaTta 1 HOMep MpoTOKOIA
3acenaHus kadeapsl
(xadenp), Ha KOTOPOM OBLITH
paccMOTpeHbI U 0J00PEHBI
U3MCHCHUA U NJOIIOJIHCHUA

[Toamucs (c
pactudpoBKOi)
3aBeayroniero kageapoi
(3aBenyromux Kadenpamu)
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IKCIEePTHOE 3aKJIYEHH e

[IpencraBnennsii  ¢GoHA ONEHOUYHBIX cpeactB (mamee - @OOC) mo
nucuuruinHe «MatemaTtrkay cooTBeTcTByeT Tpeboanusm GI'OC BO.

[Ipennaraemblie GOpMBI U CPEACTBA TEKYLIETO M MPOMEKYTOUYHOIO KOHTPOJIS
aZieKBaTHbBl LEISIM U 3ajJayaM peajiu3allud OCHOBHOHM MpPOQeCcCHOHATbHON
o0Opa3oBaTeNbHOM IIPOrpaMMBl o HaIPaBJICHUIO HOATOTOBKH
38.03.03 YmpaBiieHHE IEPCOHATIOM.

OneHouHble  CpeacTBa I TEKYIIETO  KOHTPOJ — YCIIEBAEMOCTH,
IIPOMEKYTOUHOM aTTECTALIMK [0 UTOraM OCBOCHHMSI TUCLUIUIMHBI IPEACTABICHBI B
MIOJTHOM 00BbEMeE.

Bunabl OLEHOYHBIX CPEACTB, BKJIIOYEHHBbIE B MPEIACTaBICHHBIM (HOHI,
OTBEYAIOT OCHOBHBIM IpuHIMNam ¢popmupoBanus ©OC.

Pa3paGoTaHHblii ¥ TpPEACTAaBICHHBIA I8 AKCIEPTU3bl (POHJA OLEHOYHBIX
CPEICTB PEKOMEHIYEeTCS K UCIOJIb30BAaHUI0O B  NPOLECCE  IMOArOTOBKH
oOy4Jaronmxcs, o yKa3aHHOMY HalpaBJICHHUIO.

[Ipencenarens y4yeOHO-METOAMYECKOM
KOMHCCUU (PaKyJIbTeTa KOMITbIOTEPHBIX
CUCTEM u MH()OPMAITMOHHBIX
TEXHOJIOTUHI H.H. Berpoga
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