MHWHUCTEPCTBO HAYKH U BBICILIETO OFPA3BOBAHUS
POCCUNCKOU ®EJEPAITNN
®EJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ)KETHOE
OBPA3OBATEJILHOE YUYPEXKJIEHUE BBICIHIEI'O OBPA3OBAHUS
«JIYTAHCKHWHN 'OCYJAPCTBEHHBIIA YHUBEPCUTET
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q)aKyJIbTeT KOMIIBIOTEPHBIX CUCTEM U I/IH(l)OpMaIII/IOHHLIX TEXHOJIOT UM

Kadenpa npukiagHoil MaTeMaTUKH

YTBEPX/IAIO
Jlexkan  ¢akynbTeTa  KOMIBIOTEPHBIX
CUCTEM 17§ UH(GOPMAITMOHHBIX

TEXHOJIOTUU
KoueBckuii A. A.
« » 2023 1.

PABOYAS ITIPOTPAMMA YUEBHOM JJUCIHUATLIAHBI

«MaremMmaTtuka

1o cunenanbHocTH 38.05.02 TamokeHHOE 110

crienuain3anus «TamoxxeHHoe JACIIO»
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JInuct cornacoBanus PITY /]

PabGoyas mporpamMa y4eGHOM mucuumnabl «MaTeMaTHKa» Mo CHenuaIbHOCTH
38.05.02 Tamoxennoe aemo. — 11 c.

PaGouast mporpamMma yue6GHOM auctuiuinHel « MaTeMaTHKa» cocTaBieHa Ha OCHOBE
(emepanbHOro TOCYIAPCTBEHHOTO 0Opa30BaTeIbHOTO CTAHIAPTa BBICIIEr0 0OPa30BaHUS IO

cnemmansrocT 38.05.02 TaMOXXEHHOE JICNO, yTBEPKIEHHOTO MPUKa30M MuHHCTepCTBa

HAayKM U BBICIIEro obpasosanus Poccuiickoit denepanmu or 25 HOH6p$I 2020 roma Ne 1453 (c
W3MEHEHUSIMA M JIOTIOJIHEHUSIMHU), 3apErUCTPUPOBAHHOTO B MUHUCTEPCTBE FOCTHUIIUHU

Poccuiickoii ®Denepannn 22 nekadbps 2020 roga za Ne 61682, yue6noro mimama mno

cnenuansHoctu 38.05.02 TaMokeHHOE J1e710, (cnenmanusanus « TaMOKEHHOE JSII0»)

u Ilonoxenuss o paboueit mnporpamme yueOHOM aucuumimasl B OI'BOY BO
«JIT'Y um. B. Hans».

COCTABUTEJIb
KaH. TEXH. HayK, JOL., 3aBeAyIOMMH Kapeapod NpUKIAJIHON MaTeMaTHKU
Mausiii B. B.

PaGouasi nporpamMma AMCLHIUIMHB YTBEPKICHA Ha 3aceqaHuy Kadeapbl MPUKIAIHON
MaTeMaTUKU
18 anpenst 2023 1., nporokox Ne 10
3aBenyroumii  kadenpoii MPUKIAAHOW  MaTeMaTHKU

Maumnsiit B. B.
[lepeyTBepxaeHa: «_ » 20 r., npotokoi Ne
CornacoBaHa:
Hupekrop UHCTUTYTa yIpaBICHUS u roCy/1apCTBEHHOU CITY>KOBI

XappkoBckui P. I'.

PexomenmoBaHa Ha 3acelaHUd y4eOHO-METOIWYECKOW KOMHUCCHU  (haKyJbTeTa
KOMITBIOTEPHBIX CHUCTEM M HH(POPMAIIMOHHBIX TEXHOJIOTUN

19 anpenst 2023 1., nporokon Ne 8

[Ipencenatens y4eOHO-METOAMYECKOW KOMHCCHUHM (DaKyJIbTeTa KOMIIBIOTEPHBIX CUCTEM U
MH()OPMAITMOHHBIX TEXHOJIOTHIA Berposa H. H.




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



CTpykTypa U cojepKaHue TUCHUIIMHBI

1. Heau u 3aaa4n JUCHUILUIMHBI, €€ MECTO B YUeOHOM mpouecce

JucuurmiinHa mpencTaBisieT coOOM HM3JI0XKEHUE OCHOBHBIX TOJIOKEHUN
MaTeMaTUKHU, HEOOXOAUMBIX JIJISl U3YUCHHUSI CTICHUANIbHBIX JUCIUTLINH.

[lens u3ydyeHUs NUCHUIUIMHBI — OBJIQJICHUE CTYJECHTAMH HEOOXOIUMBIM
MaTeMaTUYECKUM afmnapaToM, MOMOTAIOIIUM aHAJIU3UPOBATh, MOJCIUPOBATH U
pelaTh 3a/1a4u B paMKax MPUKIIAIHBIX UCCIIeI0BaHUM.

3amaun: pa3BUTUE JIOTHUYECKOTO U aOCTPAKTHOIO MBIILIEHUS CTYJIEHTOB,
OBJIaJICHUE CTYyJACHTAMU METOJAMH HCCIICIOBAHUS U PEIICHUS MAaTeMaTHYECKHUX
3a/iay; BbIpaOOTKAa y CTYJACHTOB YMEHHS CaMOCTOSITEIIBHO pPaCHIMPATH CBOU
MaTeMaTUYECKHE 3HAHUS U MPOBOAUTH MATEMAaTUUYECKHI aHAIU3 MPUKIATHBIX
3a/1au.

2. Mecro qucuunianHel B crpykrype OIIOII BO

Jucuuminna «MaTeMaTrka» BXOJIUT B OOS3aTENbHYIO 4YacTh Yy4eOHOIO
IIJIaHA.

HeoOxoauMbIMU  YCTIOBUSIMUA U1 OCBOEHUSI JUCUUIUIMHBIL SIBISIOTCA:
3HAHHWE OJJIEMEHTapHOM MaTeMaTUKU: aireOpbl, TeOMETPHUH, HIEMEHTAPHBIX
(GyHKUMNA 1 OCHOB MaTeMAaTHYECKOT0 aHAJIN3a; YMEHUS PElIaTh TUIOBBIC 3a/1a4u
AJIEMEHTAPHOM  MAaTeMaTUKH; HABBIKM  MBICIUTEIBHOW  JIEATEIIBHOCTH,
JIOTUYECKOTO aHalln3a, MaTEMAaTHYECKOTO U TEOMETPUYECKOTO MBIIIJICHHUS.

CopepkaHue JUCLUIUIMHBL  SIBISIETCS.  JIOTMYECKUM  IIPOJIOJDKEHHEM
COZEP)KaHMs DJIEMEHTAPHOW MATEMATUKUA M CIY)KUT OCHOBOM Ul OCBOCHUS
CHELMANBHBIX JUCUUIUIMH W BBIMOJIHEHUS BBIMTYCKHOW KBaJTU(UKALMOHHON
paboTHI.

3. TpeOoBanusi K pe3yjibTaTaM OCBOEHUS COAEPKAHMUS TUCHUTLTUHBI

CTyneHThl, 3aBEPIIMBINAE W3YyYCHHUE JUCHUILIMHBI «MaremaTtukay,
TOJHKHBI

3HATh: OCHOBHBIC MIOHATHS U METObI MAaTEMaTHYECKOTO aHAIN3a, B YaCTH
muddepeHIInaIbHOTO0 W WHTErPAbHOTO HMCYMCIICHUS, TEOPUM JIMHCHHOU
anreOpsl; Teopur ¢ epeHINATBHBIX YPaBHCHUI.

YMETh: HCHOJB30BATh METOJbl MAaTEMAaTHUYECKOTO aHajiu3a, JHWHEWHOU
anreOpbl; UCIOJIb30BaTh OCHOBHBIE MPHUEMBI 00PaOOTKU HKCIIEPUMEHTAIBHBIX
JAHHBIX; pelIaTh TUMOBBIC 3a7a4M; 00paIIaThCcsl K HHPOPMAIIMOHHBIM CUCTEMaM
(UuaTepuer, cmpaBouHas W JApyras MareMmaTHdeckas JMTepaTrypa) s
MOTIOJTHEHUS ¥ YTOYHEHUSI MAaTEMaTUYECKUX 3HAHU.

BJIAJICTh. MATEMAaTUYECKUMH TOHATUSIMH M CHUMBOJIAMH IS BBIPAKCHUS
KOJIMYECTBEHHBIX U KQYECTBEHHBIX OTHOIIECHUH, MATEMAaTUIECKUMHA METOJIAaMHU U
QITOPUTMAMH B TIPUIIOKCHUSIX K €CTECTBEHHBIM HayKaM.

[lepeuncrieHHble pe3ynbTaThl O0Opa30BaHUS SIBISIIOTCS OCHOBOW IS
dbopmupoBaHus cieayromux kommereHuid (B coorBerctBuu ¢ ®I'OC BO u
TpeOOBAaHMSMU K pe3yJibTaTaM OCBOCHHS OCHOBHOW TpodecCHOHATbHOM
obpazoBatenbHol iporpammsl (OITOIT BO):
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YHUBEpCAIBHBIX:

YK-1 coco0eH  OCYIIECTBISTh
CUTyallul Ha OCHOBE
CTPAaTETUIO JEHCTBUI

KPUTHYECKUI

4. CTpyKTYypa U cofAepKaAHUE IHCIUITHHbI

aHaJIn3

CHUCTCMHOI'O I1oaxoaa,

IPOOJIEMHBIX

BbIpA0aThIBaTh

4.1. O0beM yueOHOM TMCHMILJIMHBI M BUAbI Y4e0OHOH padoThI

O06Bem vacos (3.e.)
. OuHas OuHo- 3aouHas
Bun yue6Holt paboTbl
dbopma 3a04Has dbopma
dbopma
OOw1ast yuebHas Harpyska (Bcero) 144 144 144
(4 3a4. en) (4 3a4. en) (4 3a4. en)

Oos3arenbHas ayIUTOpHAast yueOHas 72 22 16
Harpy3ka (Bcero)
B TOM YHCJIE:
Jleknn 36 12 8
CemuHapcKue 3aHITHs - - -
[IpakTHyeckue 3aHsATUS 36 10 8
JlabopatopHbie paOOTHI - - -
KypcoBas paboTa (KypcoBoil MPOEKT) - - -
NuauBuyanbHOE 3a1aHUE - - -
CamocrosTenbHas paboTa CTyIeHTa (BCero) 72 122 128
dopma arTecTaluu 3a4yeT 3a4yeT 3aueT

4.2. Conep:kaHue pa3iejioB JUCHHUILIMHBI

Cewmectp 1

Tema 1.

Tema 2.

Jluneitnas anredpa

Martpuupl. Onepaiuu Haj marpuiamu. Onpenenutenu. CBoiicTBa
onpenenurenen. Paznmoxxenue onpenenureneil. MeTonpl BeIYMCICHUS
ornpenenureneid. OOpaTHas MaTpHIia.

Martpuunbie ypaBHeHMs. Panr warpunpl. CUCTEMBbl JMHEHHBIX
anreOpanyeckux ypaBHeHuil. Matpuunsiii Metos. Merton Kpamepa.
Meron I"aycca.

Bexkropsl. JIunelinbie onepanuu HaJ BekTopamu. basuc. KoopauHarsr
BekTOpa B Oazuce. [leiicTBus C BeKTOpaMH B KOOPIWHATHOM
npencrasiaeHu.  [lexkaproBa cucremMa koopauHar.  CkansipHOE
MPOU3BEJICHUE BEKTOPOB. BEKTOpHOE TIPOU3BEJAECHUE BEKTOPOB.
CwmenianHoe pon3BEICHHUE.
MaremaTuyecKkui aHaliu3

MHOXeCTBa  BELIECTBEHHBIX  YHCE].
ornpenenenusi. CrnocoObl  3a/laHus.
(yHKIIMH, UX CBOMCTBA U TpadUKH.
[Ipenen dhyHKIMHA, OCHOBHBIC MIOHATHS U CBOMCTBA. [1epBbIii 1 BTOpOI
3aMeyvaTeIIbHbIE IIPEIETIbI.

HenpepsiBHOCTh (QyHKIIMM B TOuUKe. HeNpephbIBHOCTH OCHOBHBIX
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AIIEMEHTAPHBIX (PYHKITUH.

HuddepennmanpHoe ucuucieHne (QYHKIUNA OTHOW TEPEeMEHHOM.
[IpousBoaHass QyHKIUH, €€ CMBICT B pa3iWYHbIX 3a1adax. [IpaBuia
HaXOXACHHS IPOU3BOIHOM.

[Ipumenenue U pepeHInaTbHOr0 UCUUCIECHUS JUIsl UCCIIEAOBAaHUS
GyHKIMIA W TOCTPOEHHsST HX TpaHUKOB YCIOBUS MOHOTOHHOCTH
(GyHKIHH. OKCcTpeMyMbl  (DYHKLIMH, HEOOXOIMMOE  YCIIOBHE.
Hoctarounble ycioBus. OTbhICKaHHWE HAUOOJIBLIETO M HAMMEHBIIETO
3HaYeHus QyHKuuu, Auddepenimpyemoit Ha otpeske. Mccnenoanue
BBIMYKJIOCTH (PyHKuMu. Touku mnepernda. ACHUMNTOTHI (PYHKIUH.
[lonstne 00 acUMNTOTHYECKOM pasznokeHun. OOmas cxema
UCCIIeZIOBaHUS (PYHKIIMU U TTIOCTPOSHUE ee rpaduka.
Heomnpenenennsiii  unterpan. IlepBooOpaznas. HeonpeneneHHbIH
MHTETPAJI U €r0 CBOMCTBA. [ €OMETPUUECKUI CMBICIT HEOITPEAEIICHHOTO
uHTerpana. Tabmuua HeompeneneHHbIX HMHTerpanoB. [Ipocreiimme
IIPUEMBI UHTETPUPOBAHUS.

OrnpeneneHHbId MHTErPAT U €r0 MPUWIOKEHU. 3a1a4d, TPUBOISIINE K
MOHATUIO  OMpeNeNeHHbIX uHTerpanioB. @Popmyna Herorona-
JleitOnuma. OCHOBHBIE TPUEMBl  BBIYMCICHHS — OINpPEIEICHHBIX
uHTerpaigoB.  [lpunokeHue  ONMpENENeHHBIX  MHTErpajioB K
BBIUMCIICHUIO TUIOIIAJICH, 00bEMOB, JITUH JIYT.

Tema 3. JluddepeHnuanbHbie ypaBHEHHUSI
OObikHOBeHHbIE UG depeHinanbabie  ypaBHeHus.  Dusnueckue
3amaud, TpuBodAlnMe K auddepeHIMaTbHBIM  YPABHEHUSIM.
Huddepennmansabie YpaBHEHHUS MIEPBOTO MopsiIKa c
pa3AeTSIONMMHUCS nepeMEeHHBIMU u OJTHOPOJTHBIC
middepennmansapie  ypaBHeHus. Jluneinole auddQepeHnuansHbe
YpaBHEHUSA MIEPBOTO MOPSIZIKA. VYpaBHeHue bepnymm.
HuddepennmanbHbie ypaBHEHHUS BBICILIUX TOPSAKOB.
4.3. Jlekuumu
O6bem yacoB
Ne mi/m HasBanue tembl Ourio- 3aouHas
Ounas opma 3a04Has
(bopma dhopma
Tewma 1. | JIuneitHas anreopa 10 4 2
Tema 2. | MaTeMaTU4eCcKuil aHAIU3 18 6 4
Tema 3. Huddepenunanbaeie 3 ) )
YpaBHEHUS
Hroro: 36 12 8

4.4. IlpakTudecKue 3aHITHS

| New/m |

HazBanue TemMbl | O0bemM yacoB




OuHo-
3aouHas
Ounas hopma 3a04Has
dbopma dbopma
Tewma 1. | JIuneitHas anreopa 10 2 2
Tema 2. | MaTemaTudeckuii aHaiu3 18 6 4
Tena 3. Huddepenunanbabie 3 ) )
YPaBHCHHUS
Hroro: 36 10 8

4.5. JIabopaTopHbie padboThI
JlabopaTopHbie pabOThI IO JUCHUILIMHE HE MPEyCMOTPEHBI.

4.6. CamocTosiTesibHAs padoTa CTYACHTOB

O0bEM 4acoB

OuHo-
Ne i/t HazBauue tembl Bux CPC Ounas 3aouyHasa
3a04Has
dopma dbopma
dhopma
o IIOATOTOBKA K KOHTPOJIBHOM
JInneiinasa
Tema 1. Are6oa pabore; BEIIOJIHEHUE 24 32 36
P JOMAIITHETO 3aJaHUs
. | MOArOTOBKA K KOHTPOJIBHOM
MaremaTnyeckuit

Tema 2. pabore; BBITIOJTHEHHE 24 58 56
aHaJIN3
JIOMAIIHETO 3aJaHUs
Juddepernnans | moaAroToBKa K KOHTPOIBHOM
24 32 36
HbIE YPaBHEHHUS pabore;
Hroro: 72 122 134

Tema 3.

4.7. KypcoBble padoThl/lIPOEKTHI.
KypcoBsie paboThI IO TUCITUTIIIMHE HE MPETyCMOTPEHBI.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[IpenogaBanye TUCIUTUIMHBI BEACTCS C IPUMEHEHUEM CIIETYIOIINX BUIOB
o0pa3oBaTeIbHbIX TEXHOJIOTUM:

— TPaUIIMOHHBIE OOBSICHUTEILHO-UILTIOCTPATHBHBIC TEXHOJIOTHH,
KOTOpbIe 00€CIeYnBaIOT JOCTYITHOCTh YU4€OHOr0 MaTepuaia Jisi OOJbIIMHCTBA
CTYJIEHTOB, CHCTEMHOCTb, OTpPaOOTAaHHOCTh OPTaHU3AIMOHHBIX (OpPM U
HPUBBIYHBIX METO/I0B, OTHOCUTEIBHO MaJbl€ 3aTPAaThl BPEMEHU;

— TEXHOJIOTMH MPOOJIEMHOr0 00yueHusl, HalpaBJeHHbIE Ha pa3BUTHE
MO3HABATEJIbHON AKTUBHOCTH, TBOPUYECKON CaMOCTOSITENBHOCTH CTYIEHTOB H
MpeJIoJIararoliye Mmocie0BaTeIbHOE U LEJICHAIIPaBICHHOE BBIIBIKEHHUE MTEpE]
CTYJIGHTOM TIO3HABaTEJIbHBIX 3a/ady, pPa3pelICeHHE KOTOPbIX IO3BOJIAET
CTyJEHTaM aKTHBHO yCBaWBaTh 3HAHUS (MCIIOJIB3YIOTCS TMOMCKOBBIE METO/IBI;
MIOCTAaHOBKA MTO3HABATEJBbHBIX 3a/1a4);

— TEXHOJIOTMH PAa3BUBAIOUIET0 O0Y4YEHUs, MO3BOJIAIONINE OPUEHTUPOBAThH
y4eOHbI TMpollecC Ha MOTEHIUAlIbHbIE BO3MOXHOCTU CTYIEHTOB, UX
peanu3anuio U pa3BUTHE;




— TEXHOJIOTUU KOHIIEHTPUPOBAHHOTO O0YUYEHHUS, CyTh KOTOPHIX COCTOUT B
CO3JaHMM MaKCUMaJIbHO OJIM3KOM K ©CTECTBEHHBIM TICHUXOJIOTHYECKUM
OCOOEHHOCTSIM YEJIOBEYECKOTO BOCIPHUATHS CTPYKTYpHl yueOHOTO Tpoliecca u
KOTOPBIE JAIOT BO3MOXXHOCTh TTTyOOKOTO W CHCTEMHOTO M3YUYEHUS COACPIKAHUS
y4eOHBIX TUCIUTIINH 3a CYCT OOBCAMHCHUS 3aHATUN B TEMAaTUYECKHE OJIOKH;

— TEXHOJIOTHHA MOYJLHOTO 00YYCHHUS, TAfOIIHE BO3MOKHOCTh
obecrieueHuss TMOKOCTU  Mpolecca  OOydeHHs,  ajanTallud  ero K
WHIAVUBUIYAJIbHBIM ~ TIOTPEOHOCTSIM M OCOOCHHOCTSIM  OOYYaroIIMXCs
(MpUMEHSIIOTCS, KaK MPaBUIIO, TP CAMOCTOATENILHOM OOYYEHUU CTYACHTOB IO
UHAUBUIYATEHOMY YYEOHOMY TUIaHY);

— TexHoJoruu U PepeHInpoBaHHOTO O0YUECHHSI, 00ECTICUHBAIOIINE
BO3MOKHOCTh CO3/JaHHSI ONTHUMAJIbHBIX YCJIOBHH MJisi Pa3BUTHS HHTEPECOB U
CIIOCOOHOCTEH CTYIEHTOB, B TOM WYHCIE€ U CTYJACHTOB C OCOOBIMHU
o0Opa3oBaTeIbHBIMU TOTPEOHOCTSIMU, YTO MO3BOJISIET PEATH30BATh B KYJIBTYPHO-
o0pa30BaTeILHOM TPOCTPAHCTBE YHUBEPCUTETAa HWJCI0 CO3JaHHS PaBHBIX
BO3MOXKHOCTEH /IJI MOTy4YeHUs1 00pa30BaHUs

— TEXHOJIOTUY aKTUBHOT'O (KOHTEKCTHOTO) O0Yy4EeHUSsI, C TOMOIIBIO
KOTOPBIX OCYIIECTBISETCS MOJEIUPOBAHUE TIPEIMETHOTO, IMPOOJIEMHOTO H
COIIMAJILHOTO  COAEpKaHusl Oynymied mpodeccHoHaIbHONM — JesATEeTbHOCTU
CTYJICHTOB (HCITOJIb3YIOTCS aKTUBHBIC M WHTEPAKTUBHBIC METOJIBI OOYUYCHUS) U

T.1.

MakcumanbHas 3((HEKTUBHOCTH MEJaroru4eckoro mpoiecca J0CTUraeTcs
IyT€EM  KOHCTPYUPOBAaHMUS  ONTUMAJIBHOTO  KOMIUIEKCA  I€Aarorm4ecKux
TEXHOJOTUA W (WIM) WX DJIEMEHTOB Ha JIMYHOCTHO-OPUEHTUPOBAHHOM,
JeSITETPHOCTHON, JMAIOTUYECKOW OCHOBE M HWCIOJIB30BAHMS HEOOXOIUMBIX
COBPEMEHHBIX CPEJICTB 00YUYCHUSI.

6. ®opMbI KOHTPOJISI OCBOEHH S JUCHUILTUHBI

Tekymas arrecranusi CTYJACHTOB MPOUZBOAUTCA B  JUCKPETHBIC
BPEMEHHBIE  WHTEpPBAJIBI  JIEKTOPOM  WJIM  NpernojaBaTeieM,  BEAYIIUM
MPAKTUYECKUE 3aHATHS TI0 TUCIUIUIMHE, B CIAEAYIONIUX (hopmax:

— (hpoHTATILHBIE U UHUBUIYaJIbHBIC OIIPOCHI;

— KOHTPOJIbHBIE pa0OTHI;

— 3al1UTa JOMalTHUX 3aJaHui.

@oH/IBI OLEHOYHBIX CPEJICTB, BKIIIOYAIOIINE TUIOBBIE WHIWBHIYaJIbHbIE
3aJlaHusl, KOHTPOJIbHBIE pabOThI, MO3BOJISIONINE OIEHUTh PE3YJIbTaThl TEKYIIEH
U TPOMEXKYTOYHOW aTTeCTallii OOydYarouuxcsi IO JaHHOW JUCIUIUIMHE,
MOMEINIAIOTCS B TPUIIOKEHHH K paboyell mporpaMMe B COOTBETCTBHH C
«ITonoxxernem o (GOHAE OIEHOYHBIX CPEICTBY.

[IpomexyTouHasi arrecTanus MO pe3yJibTaTaM OCBOEHUS JUCHUILIUHbI
npoxoauT B opme 3auerta (IpearnosiaraeT BBIIIOIHEHHWE BCEX BUOB y4eOHOMU
paboTHI, IPEYCMOTPEHHBIX paboueil mporpaMmMoil yueOHON JTUCIUTUIUHBI).

B »Kk3aMeHAIlMOHHYIO BEJOMOCTh U 3aU€THYIO KHUXKKY BBICTaBIISIOTCS
OIICHKH TI0 IIIKaJIe, MPUBEJACHHOMN B TaOIHIIE.



XapakTepuCTHKA 3HAHUS PEIMETA U OTBETOB 3aueTbl

CryneHT T1yOOKO W B TOJHOM OOBEME BJIAJIECT MPOTPAMMHBIM MATEPHUAIOM. | 3a4TEHO
['paMOTHO, UCUEPIIBIBAIOLIE U JIOTUYHO €T0 M3JIAracT B YCTHOM WIM NMHMCbMEHHON
dopme. [Tpu 3TOM 3HAET PEKOMEHIOBAHHYIO JIUTEPATYPY, MPOSBIISET TBOPUCCKUIA
MOJIXO/] B OTBETaX Ha BOIPOCHI U MPABWILHO OOOCHOBBIBACT MPUHSTHIC PEIICHUS,
XOPOIIIO BJIAJICET YMEHUSIMU M HABBIKAMM IPH BBINOJIHEHUN TPAKTUYECKHUX 3a]1a4.

CryneHT 3HaeT NporpaMMHbIN MaTepual, 'PaMOTHO U 110 CYTH M3J1araeT €ro B
YCTHOM HMJIM NMUCbMEHHOW (opme, JOoIycKas HEe3HAYUTEIbHbIE HETOUYHOCTU B
YTBEPXKACHUAX,  TPAKTOBKAX,  ONPEACIICHUSIX W KaTeropusax WU
HE3HAUUTENIbHOE KOJMYeCTBO omuOOK. IIpm 3TOM BiazeeT HEOOXOAMMBIMU
YMEHHUSIMU ¥ HABBIKAMU ITPH BBINOJHEHUHN ITPAKTUYECKUX 3a/1a4.

CTyneHT 3HaeT TOJbKO OCHOBHOM MpOrpaMMHBIM MaTepuai, AOMyCKaeT
HETOYHOCTH, HEJIOCTATOYHO YETKHE (POPMYIUPOBKH, HEMOCIEA0BATEILHOCTh B
OTBETax, H3JaraéMblX B YCTHOW WU mnucbMeHHOW ¢opme. Ilpu sToM
HEJOCTATOYHO  BJIAJICET YMEHHUSIMH M  HaBBIKAMH TIPU  BBIOJHEHUH
npakTHueckux 3anad. Jlonyckaet 10 30% ommboK B M3IaraeMbIX OTBETAaX.

CryneHT He 3HaeT 3HaYUTENIbHON YacTH MporpaMMHOro marepuana. [Ipu stom HE
JIONYCKAaeT NPUHIMIUAIbBHbIE OIIMOKM B JIOKa3aTeIbCTBAX, B TPAKTOBKE | 3a4TEHO
MOHATUM M KaTeropuH, INpOSBISAET HU3KYIO KyJbTypy 3HAaHHMW, HE BIaJeeT
OCHOBHBIMM YMEHHMSMH M HaBBIKAMU IIPHU BBIIIOJHEHUHU NPAKTUYECKUX 3a/ad.
CTyneHT OTKa3bIBaeTCs OT OTBETOB Ha JOMOJHUTEIbHbBIE BOMPOCHI.

7. YueOHO-MeTOAMYECKOE 7| MPOrpaMMHO-UH(OPMALIMOHHOE
obecrieyeHmne TMCHUILTUHBI:

a) OCHOBHAs JMTEpaTypa:

1. Kupkunckuii A.C., MatemaTuueckuii aHanus : YuyeOHoe mocoOue ass
By30B / Kupkunckuii A.C. - M.: Akagemuueckuii Ilpoext, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Texct : snexkrponHbii // ObC
"KoHcynpTaHT cTyaeHra" : [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mara
obparmenus: 02.09.2022). - PexxuMm gocTyna : 1o MOJIIHUCKE.

2. Makcumenko B.H., Kypc maremaruueckoro ananm3a : y4eOHHUK /
Maxkcumenko B.H. - HoBocubupck : Uzn-sBo HI'TY, 2016. (Cepust "YueOHuku
HI'TY") - ISBN 978-5-7782-2914-3 - Tekct : osnektponnbsii // 2BC
"KoHCyJIbTaHT cryaeHra" : [cailr]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143.html (mata
oOpamenus: 02.09.2022). - Pexxum 1ocTyna : 1Mo noJAMnucKe.

3. ITonog B.C., Jluneiinas anreopa : yuebnoe nocodue / B.C. I1omnos - M. :
N3parensctBo MI'TY um. H. 3. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Tekct : anextponnsblit // ObC "KoncynbranT crygenta” : [caiiT]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055.html (mara
obparmenust: 02.09.2022). - PexxuM gocTymna : 1Mo MOJIIUCKE.

4. Yeromun A.Il., JluneiiHas anreOpa W aHAJIUTHYECKAs TE€OMETPUS
yueoHoe nocodue / Ueromun A.Il. - Pocro v//] : U3n-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Tekct : anektponusiii / DBC "KoHcynbTaHT
cTyaeHTta" : [caitT]. - URL :



http://www.studentlibrary.ru/book/ISBN9785927517282.html (mara
obopamenus: 02.09.2022). - Pexxum nocTymna : 1Mo moImucKe.

0) 1oMOJIHMTE/IbHAs JIUTEepaTypa:

1. bexnemumer JI[. B. Kypc aHanuTuyeckod reoMeTpuu © JIMHEMHOU
anreOpsl [Tekct] : yueOnuk / JI. B. beknemumes. - 5-e uza., nepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmantr A. @. Kpatkuii Kypc mareMarndeckoro ananusa [Tekct] :
yueOHuk / A. ®@. bepmant, . I'. ApamanoBuu. - §-e u3z., uchp. u aom. - M. :
Hayxka, 1973. — 720 c.

3. bepman I'. H. COopnuKk 3amad 1mo Kypcy MaTreMaTHYeCKOro aHajiu3a
[Tekcr] : yue6. mocobue / I'. H. bepman. - 20-e uzn. - M. : Hayka, 1985. - 384 c.

4. HNanko II. E. Beicmas Marematuka B ympakKHEHHSX W 3agadax: Y4eo.
IToco6ue mns By3oB / I1. E. Jlaako, A. I'. ITonos, T. f. KoxeBaukosa, C. II.
Hanko. — 7-e wusn.,, ucop. - M. : OO0 «M3parensctBo ACT»: OOO
«M3narensctBo «Mup u OOpazoBanue», 2014. - 816 c.

5. Knerenuk /. B. COopHuK 3a1a4 110 aHaTuTUYECKOM reomeTpuu [ TekcT] :
yue0. nocobue asa Bry3oB / [. B. Knerenuk ; noa pen. H. B. E¢umosa. - CIIO. :
"CrneuunanbsHas auteparypa’, 1998. - 200 c.

6. I'pubanos B. M. Beiciias maremaruka. Kypc nekuwmii. Y. 1 [Tekct] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIsex. - JIyrauck : M3a-s0 BHY um. B.
Hams, 2002. - 164 c.

7. I'pubanos B. M. Bricmias matemaruka. Kypce nekmuii. Y. 2 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBex. - Jlyrauck : M3a-s0 BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanoB B. M. Bricmias matematuka. Kypc nexmmii. Y. 3 [Tekct] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIsex. - JIyrauck : M3a-s0 BHY um. B.
Hais, 2003. - 174 c.

9. lnennep B. E. Kpatkuit kypc Beicmier maremaTtuku. B 2 1. [Teker] :
yueb. nocooue / B. E. ueitaep, A. U. Cayuxkuii, A. C. lllymoB. - 2-e u3n.,
nepepad. u jnor. - M. : Beicu. mkosna, 1978. - 328 c.

10. CoopHuK 3aga4 mo MaTeMatuke s BTy30B. Y. 1. JIuneitHas anrebpa u
OCHOBBI MaTeMaTH4ecKoro ananusa [Tekct] : yueb. mocobue / mox pen.: A. B.
Edumona, b. I1. lemunoBuya. - M. : Hayka, 1981. - 464 c.

11. COopauk 3amad 1o mareMatwke mis BTy30B. Y. 2. CrnenuanbHbIC
paszenbl MaTeMarudeckoro ananusa [Tekcr] : yue0. mocobue / moa pen.: A. B.
Edumosa, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 368 c.

12. Byrpo 4. C. Beicmas marematuka. B 3 1. duddepenuuansuoe u
uHTerpanbHoe ncuucienne [Tekcr] : yueOnuk ans By3oB / 5. C. byrpos, C. M.
Hukonsckwii. - 8-e usn., crep. - M. : [lpoda, 2007. - 509 c.

13. Kynpsisues B. A. Kpatkuii kypc Beiciield matematuku [Teker] : yueO.
nocobue / B. A. Kynpsisues, b. II. JlemunoBuu. - 4-e u3zz., nepepad. u AOI. -
M. : Hayka, 1975. - 624 c.

14. IMuckynoB H. C. IuddepenuuanbHoe U UHTETPaIbHOE HCUUCICHUS:
st Bry30B. [Tekct] : yue6. mocoobue / H. C. IluckyHoB. - 13-e uzn. - M. :
Hayxka, 1985. - 560 c.

10



15. byrpos f. C. JuddepennuaibHoe M HHTETPAIbHOE HNCUHCICHUE
[Tekcr] : yuebnuk / 5. C. byrpos, C. M. Hukonbckuii. - M. : Hayka, 1984. - 432
C.

B) MeTOINYECKHEe YKAZAHUS:

1. MeToanueckrue peKOMEHJAlUK U COOPHUK MTPUMEPOB JIJIsi BHITIOJIHECHUS
MHAWBUAYAJIbHBIX 3aJlaHWK IO BbICIIEW Marematuke. Pazpen: «JIuHenmHas u
BEKTOpHAs anredpa» sl CTYJIEHTOB HWHXEHEPHBIX, JJICKTPOTEXHUUYECKUX U
AKOHOMHUYECKUX HaIpaBiICHUI MOATOTOBKHU [DJIEKTPOHHBIN pecypc] / cocT.: B.
B. Mansiii, [{. B. Mansiii, B. C. llenokos. - JIyranck : JIHY um. B. Hans, 2019.
- 156 c.

2. Meroaudeckue yKazaHUsS K MPAKTHYCCKOW paboTe MO JUCIUILUIMHE
“Bpiciias matematuka” [DnekTpoHHBI pecypc] . U.1 : Jluneitnas anrebpa u
aHanutrueckas reometpust / coct.: B. B. Mansrit, JI. B. Mansrii. - Jlyrauck :
JIT'Y um. B. lans, 2015. - 82 c.

3. Meroauueckue ykazaHusi K MNPAKTUYECKOW paldoTe MO IUCIUIUIMHE
“Bpiciias mateMatuka” [OnekTpoHHbld pecypc] . Y. 2 : udbdepennuannuoe
ucuucnenue / coct.: B. B. Mansiit, JI. B. Mansiit. - Jlyranck : JIT'Y um. B. ans,
2015.-71 c.

4. Meroauyeckue yKa3aHUS K TMPAaKTUYECKOW paboTe Mo AUCIUILINHE
“Bpicimass Marematuka” [DnekTpoHHBIM pecypc] . Y. 3 : HuTerpaiapHoe
ucuucienue / coct.: B. B. Mansrit, JI. B. Mansiit. - JIyranck : JIT'Y um. B. ans,
2015.-70c.

5. Meroaudeckrue ykKazaHUs K MpPaKTHYSCKOW padoTe IO JIUCIUILIMHE
“Bpiciias maTeMmatuka” [DnexkTpoHHbI pecypc] . U. 4 : OyHKUUMM MHOTHX
nepemeHHbIX. [(uddepennmansupie ypaBHeHnus / coct.: B. B. Mansrii, JI. B.
Mamneii. - Jlyranck : JII'Y um. B. ans, 2015. - 67 c.

I) HHTepPHeT-pecypcehl:

MuHucTepcTBO HayKH U BbIcIIero oopasoanusi Poccuiickoit denepanuun
— https://minobrnauki.gov.ru/

®denepanbHas cinyx0a 1Mo Ham3opy B cdepe o0pa3oBaHHUS U HAYKH —
http://obrnadzor.gov.ru/

[Topran denepalibHBIX FOCYJApPCTBEHHBIX 00pa30BaTENIbHBIX CTaHIIAPTOB
BBICIIEro oOpa3oBaHus — http://fgosvo.ru

®denepanbHbiii moptan «Poccuiickoe ooOpazoBanue» — http:/ www.edu.ru/

Nudopmarnmonnas cucrema «EamHoe okHO gocTyna K oOpa3oBaTeIbHBIM
pecypcam» — http:/window.edu.ru/

denepanbHBIA EHTP HHPOPMAMOHHO-00PA30BATEIBHBIX PECYPCOB —
http:/fcior.edu.ru/

DJIeKTPOHHbIE O0MOJIHOTEeYHbIEe CUCTEMBI H PeCYPChI

DOnekTpoHHO-0mOnMoTeyHass  cucrema  «KOHCYJIbTaHT  CTYJIEHTa»
—http://www.studentlibrary.ru/cgi-bin/mb4x

DJIEKTPOHHO-0MOIMOTeUHAs cucrema «StudMed.ruy»
—https://www.studmed.ru
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https://www.studmed.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://fcior.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://fgosvo.ru/
http://obrnadzor.gov.ru/

HNudopmanuoHHbIN

OpraHu3anuu

pecypc

OnodMoTeKH o0pa3oBaTe/IbHOM

Hayunas 6ubnmnorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

8. MarepuajibHO-TeXHUYECKOEe o0ecnevyeHre U CIUIIIHHbI
OcBoeHMe IUCHMIUIMHBI «MaTeMaTtuka» MpeanojgaracT HCIOIb30BaHUE
aKaJIeMUYECKUX ayJIUTOPUHN, COOTBETCTBYIOUIUX JEHCTBYIOIIUM CAaHUTAPHBIM U

IMPOTUBOIIOKAPHBIM IIPAaBUJIaM U HOPMaAM.

[Ipouee: pabouee MecTO MpemnoaaBaTelis, OCHAIIEHHOE KOMIBIOTEPOM C
noctynom B MIHTEepHeT.
[IporpammHoe oOecrieyeHue:

DYyHKIHOHAIBHOE
Ha3HAYEeHHE

BecmiiaTnoe
NMpPorpamMMHoe
odecmeueHue

CcplIkn

OducHbIif MakeT

Libre Office 6.3.1

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

ot UBUNTU 1904 | i ikpediorghuikiUbuty
Bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpayzep Opera http://www.opera.com

[TouTOBBIN KITUEHT Mozilla Thunderbird | http://www.mozilla.org/ru/thunderbird

dalin-MeHeKep

Far Manager

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

ApxuBaTop 7Zip http://www.7-zip.org/
T'padieckuii GIMP (GNU Image | http://www.gimp.org/

5 . Manipulation http://gimp.ru/viewpage.php?page_id=8
PEAAKTOP Program) http://ru.wikipedia.org/wiki/GIMP
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoreiiep VLC http://www.videolan.org/vlc/
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http://www.videolan.org/vlc/
http://www.pdfforge.org/pdfcreator
http://ru.wikipedia.org/wiki/GIMP
http://gimp.ru/viewpage.php?page_id=8
http://www.gimp.org/
http://www.7-zip.org/
http://www.farmanager.com/download.php
http://www.mozilla.org/ru/thunderbird
http://www.opera.com/
http://www.mozilla.org/ru/firefox/fx
https://ru.wikipedia.org/wiki/Ubuntu
https://ubuntu.com/
https://ru.wikipedia.org/wiki/LibreOffice
https://www.libreoffice.org/
http://biblio.dahluniver.ru/

IHacnopr

(poH/1a OLIEHOYHBIX CPEJACTB MO YU4eOHOI TUCIUILINHE
«MaremaTtuka»
Ilepeyens KOMIIETEeHUMH (3JIEMEHTOB KOMIIETeHUM), GOpMUPYEMBIX B

pe3yJibTaTe 0CBOCHHS Y4eOHOM TUCHMILIMHBI

No Kon DopmyIHpOBKa KonTponupyembie Oransl
1/ | KOHTPOJIUpPYEeMOi KOHTPOJIMPYEMOM TEMBbI y4eOHOU ¢dbopmupoBaHus
n KOMIIETEHIINH KOMIIETEHIINH JUCIUILTUHBI (cemectp
W3y4YeHUsl)
1 YK-1 crocobeH Tema 1. 1
OCYILIECTBJIATH Jluneitnas anredpa (HavasIbHBIN)
KpuTH4yeckuii  aHanu3 | Tema 2. 1
MPOOJIEMHBIX CUTyaluii | MareMaTu4yecKkuil (HavaNbHBIN)
Ha OCHOBE CHUCTEMHOIO | aHAJIH3
noaxoja, Tewma 3. 1
BBIPA0ATHIBAThH JuddepeHunanpHble (HayaIbHBIN)
CTpaTeruto AeUCTBUI ypaBHEHUS
IToxa3zaTeu n KPUTCPHUH OLICHUBAHUA KOMHeTeHHHﬁ,
OolnmucaHue 1nKaJja oncHuBaHusd
Ne Kon Ilokazarens ouenuBanus | Konrponupyemsle | HaumeHnoBanue
I/TI | KOHTPOJIUPYeMOH | (3HaHHS, YMECHHsI, HABBIKK) | TEMBbI yueOHOI OIICHOYHOTO
KOMIIETEHITHH JIUCHUTITUHBI CpeicTBa
I. | YK-1 YMETh: ucnosb3oBath | Tema 1, ®poHTaIbHBIE U
MeToabl MaTeMaruyeckoro | Tema 2, WHIUBUIYaTbHBIC
aHaju3a, yuHenHoH | Tema 3, OMIPOCHI;
anreOpbl;  MCMOJIBb30BaTh KOHTPOJIbHbBIE
OCHOBHBIE PUEMBI paboThI;
00paboTku JIOMaITHUE
9KCIIEPUMEHTAIIBHBIX 3aJlaHus;
JAHHBIX; PEIIaTh THUIIOBBIC MIPOMEXKYTOUHAS
3amay; oOpamarhkcs K aTTecranus
UH(POPMALMOHHBIM (3auer)
cUcTeMaM (UuTepner,
CrpaBOYHasT W  Jpyras
MaTeMaTuyecKas
JIUTEpaTypa) JUTSt
MOTIOJTHEHUS U YTOYHEHUS
MaTeMaTUYECKUX 3HAHUM.
BJIQ/IETh:
MaTeMaTHYECKUMU
MNOHATUSAMHU U CUMBOJIAMU
I ¢ BBIPKEHUS
KOJIMYECTBEHHBIX u
KauyeCTBEHHBIX
OTHOIIICHUH,
MaTeMaTHYECKUMU
METOJIaMU U aJrOpUTMaMu

13




B MPHUITOKCHUAX K
CCTCCTBCHHBIM HAyKaM.

(I)OHI[LI OLHCHOYHbIX CPEACTB MO0 TUCHUIIJIUHE «MaTemaTuka»

Bonpocel 1151 ppOHTAIBHBIX U HHAMBUAYAJIbHbBIX ONIPOCOB:

Tema 1. Jluneiinas anceobpa.

1. Kakue cucteMbl IMHEHHBIX alreOpandecKuX ypaBHEHUN Ha3bIBAIOTCS
oTpeieNIeHHBIMU, HEOTIPeIeJICHHBIMU, HECOBMECTHBIMU ?

2. Kakoii siBnisieTcs KBagpaTHas CUCTEMA JIMHEHHBIX alreOpandecKux ypaBHCHUM, eCIu
€€ OIIPENIEIUTEb PABEH HYJIIO?

3. Kakoit nomkHa OBITh CUCTEMA JIMHEHHBIX aNreOpandecKux ypaBHEHUM, YTOOBI €€
MO3KHO ObLITO perrate MeToioM Kpamepa?

4. Cucrema JHMHEHHBIX anredpandeckux ypaBHeHHI pemaercs metogoM ["aycca. Kak
y3HaTh, UTO OHA OIIPE/IEJICHHAsl, HEONIPEACIEHHAs!, HECOBMECTHAs?

5. YUto takoe marpuna? Kakumu MOryT ObITh MaTpULIbI?

6. Kakue MaTpuiibl MOXKHO nepeMHokaTh? Kak oHu nepeMHOxaroTCs?

7. YTo Takoe OIpeneanTeNlb BTOPOro nopsiaxa?

8. UTo Takoe onpeAeuTeNb TPETHEro nopsiaKa?

9. Yto TaKkoe MMHOD dJIEMEHTA d;; ONIPEACITUTENS?

10. Yto Takoe anrebpanyueckoe JOMOIHEHUE dIEMEHTa d;; OIpenenuTens?

11. Yto 3HAYUT pa3I0KUThH OMPEICTUTEIND 110 DIEMEHTaM CTPOKH UJTH CTOJI0IA?

12. Kakas maTpuiia Ha3bIBa€TCs OOpaTHOM M0 OTHOLIEHUIO K JAaHHOW KBaJIpaTHOMN
Marpuiie?

13. Kak 3anucath KpaMepOBCKYIO CUCTEMY JIMHEWHBIX alNreOpandeckux ypaBHEHUN B
MaTpu4IHOU hopme?

14. Kak moctpouth 00paTHYIO MaTpHILy JAJIsl JAHHOUM KBaJpaTHOW MaTPHIIBI C
OTpeAeNuTeNIeM, OTIUYHBIM OT HYJs?

15. Yro Takoe BekTOp? ero anuHa? opT BeKTopa?

16. Chopmynupyiite CBOMCTBA ONEPALIUU CIOKECHHSI BEKTOPOB.

17. Hpu Kakux yenoBusax: 1) {G+bViVav+ibVv? 2) La+bVvivav—ibv?

18. Kakue HECKOJIbKO BEKTOPOB HA3BIBAIOTCS JIMHEWHO 3aBUCUMBIMU? JTMHEHHO
HE3aBUCHUMBIMU?

19. Kak reoMeTpuiecKky pacnojiaratorcs rnapa Wik Tpoilka BEKTOPOB JIMHEINHO
3aBHCHMBIX BEKTOPOB? TUHEIHO HE3aBUCUMBIX BEKTOPOB?

20. Yro Takoe 6a3uc HEKOTOPOrO MHOKECTBA BEKTOPOB? KOOPIMHATHI BEKTOPA B
BbIOpaHHOM Oazuce?

21. Chopmynupyiite IpaBUIIO CIOKEHUS ABYX BEKTOPOB, 3aJaHHBIX PA3JIOKCHUSIMH B
HEKOTOpOM Oasuce.

22. ChopmynupyiiTe OHITHE IPSIMOYTOIBHOTO 0a3uca U MPSMOYTOIBHON
JIEKapTOBOM CUCTEMBbI KOOPIUHAT.

23. Y10 Takoe cKaJIpHOE, BEKTOPHOE M CMELIaHHOE IPOM3BeIeHUE X BeKTopoB? Kak
ux BeuuciATh? [lepeuncnnre ux CBONCTBA U TEOMETPUUYECKUM CMBICI.

Tema 2. Mamemamuyueckuu anaius.
24 KaKoe YUCIIOBOC MHOXKCCTBO HA3bIBACTCA OFpaHI/IquHLIM CBerY?
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25. Kakoe 4ncioBoe MHOXKECTBO HA3bIBAETCS] OTPAaHUYEHHBIM CHU3Y?

26. Kakoe uncioBoe MHOKECTBO HA3bIBAECTCSI OTPAHUYECHHBIM CHU3Y?

27. Yto Ha3bIBaeTCsl TOYHOM BEPXHEHN rpaHUIIEl YMCI0BOTO MHOKECTBA?

28. YTo Ha3bIBaeTCs TOUKOW HUKHEH rpaHuLIel YMCIOBOIO MHOXKeCTBA?

29. Yrto Ha3bIBa€TCS MOJYJIEM JIEHCTBUTEIBLHOIO YUCia?

30. IIpu kakux ycraousx |x+y|=|x|+|y].

31. [Ipu KakuXx ycnoBUsIX |x+y|=—\x|+|y‘ .

32. Hanummre HepaBeHCTBA, CBSI3bIBAIOIINE MOTYJIb CyMMBI M Pa3HOCTH JIBYX YHCEIl C
CYMMOH M Pa3HOCTBIO UX MOJYJIEH.

33. U306pa3ute rpaduk GpyHKIHH Y = Sign x.

34. U306pasute rpaduk GyHKIHE Y= X| — nemas gacts uncna X.

35. ChopmynupyiiTe TeOpeMy O Ipeesie OrpaHuIeHHON MOHOTOHHOM
¢byHKIMU(TIOCIIe J0BATEILHOCTH).

hmf(xi

36. Jlaiite onpeiesieHUe MOHATHUS Ha A3BIKE 0 — €.

hrnf( I=A

37. I[aI/ITe OIIPEACIICHUC TTOHATUA , UCITIOJIb3YyS TOHATUC OECKOHEUHO

MaJioi PyHKITUU TIPH X — d.

38. ChopmynupyiiTe TeOpeMy O CKaTOW EPEMEHHOI.

39. Chopmynupyiite TeOpeMy O MpeAeTbHOM MePeX0/ie B HEPABEHCTBE.

40. Chopmymnupyiite TeopeMy 00 OrpaHUYCHHOCTH (PYHKIIMU, UMEIOIICH Mpeaen npu
X—a,

41. ChopmynupyiiTe TeOpEeMBI O TpeieNiax CyMMBI, TPOU3BEICHUS U YaCTHOTO
GbyHKIHH.

42. Chopmynupyiite Onpe/eseHne IOHITHS a}i?}d:k © Ha s3bIKE 8 — €.
o lim 6 _

43. Chopmynupyire ONpeeICHAC IOHITHS | fixoa; HA3BIKE d—e.

44. Jaiite onpesienienne MOHATHS hrn flx=A

45, JlaiiTe onpeneneHue IOHATHSL hr? f (X):

46. [aiiTe onpeneneHne TIOHSTHS hm f x |=A

47. Hanumwure HepBHI/I 3aMevaTeIbHbIN npeaci u nNpeacibl, CBA3aHHBIC C HUM.
48. Hanmumwmre BTOpOﬁ 3aMeYaTeabHbIN Hpez[en " IpCaCiibl, CBA3AHHBIC C HUM.

49. Jaiite onpeienienne MOHATHS hm flx|=+

50. 27 laiiTe onpezneneHue NOHATHS | hrn flx|=c0

51. Vicnons3ys onpe/eseHue Ipou3BOIHOI, Haiiure y'(4), ecin y=1/x.

52. T'eomeTpuueckuii cMbIc Ipou3BoAHOM. HanuiuTe ypaBHeHHE KacaTeabHON K
rpaduky GyHKIUU Y = arctg X B Touke x=1.

53. Haiiiute yriibl, MO KOTOPBIMH NIEPECEKAFOTCS JMHUK X+ y =8, y =2 x.

54. TlpuBeaute npumep GyHKIUHU, TpaQUK KOTOPOH UMEET B HEKOTOPOI TOUKE
BEPTUKAJIBHYIO KAaCaTEIbHYIO.

55. Haitmure [ (), m [ oz (1), ecmn flx]=|x—1|e*. CymecTsyer ma £'(1)?
56. Haiizure y ,, eciu: a) y:ln(x+\/a + X ); 6) y=arctgth|x|.
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57. Yto MOKHO cKa3aTh 0 quddepeHIupyeMocT cyMMbl Gyrkuuii f(x|+g(x| B Touke
X=X, ecitu, B 9T0if Touke: a) pynxums f (x| muddepenumupyema, a bynxuus gl x| e
muddepenmupyema? 6) obe gpyukuun f| x| u (x| He nudbepenmupyembr?

58. Ucnonb3ys ONpeesenue, MOKaKHUTE, 9To GyHKIHus y=yx"—2 x ntuddepeHimpyema
B TOUKe X =2 u HanauTe e€ nuddepeHiman B 7TOW TOUKE.

59. SIBnsieTcs M HEMPEPHIBHOCTH (PYHKIIUU B JAHHON TOYKE JOCTATOYHBIM yCIOBUEM
muddepennupyemoctr? OTBET 000CHOBATH C TIOMOIIBIO PUMEpa.

60. [Ins xakux QyHkumii quddepennnan pasex npupamienuto? [Ipuseaure npumep.

61. ChopmynupyiiTe, B 4éM COCTOUT Fr€OMETPUUCCKUI M (PU3HUECKUI CMBICIT
middepennnana.

62. Uto moHUMaeTcs o] MHBapUaHTHOCTHIO popMbl niepBoro auddepenmnnana?

63. Vicronb3ys popMyity ans BeluncIenns nuddepennuana, Haiinute dY, eciu
y=x-sinx+cosx,

64. Ilyctp y=sinx, x=cos t Kakue u3 caeayommux paBeHCTB CIIPABE IJIUBHI: dy |t:g

; dy\[i:dx; dy|t:£=—dt?
2 2

65. MOKET JTH CYIIECTBOBATD | (xo), €CJIM HE CYyIIeCTBYeT [ ( xo)?
66. Haitnmre (x|, ecnm f(x|=In x-x.
67. Beruuciure, UCTIoNb3ys paBuiio Jlonurans:
. X*COSX—sinx 2
a) lim =——————:6) lim x**""*,

x-0 X-+0

68. Harmmute dopmyiy Teitnopa mis GpyHKiuu f|X| ¢ 0CTATOUHBIM YlIeHOM B (hopMe:
a) [Teano; 0) Jlarpanxa.
69. Pasnoxure Gynxuuo f|x|=1Incosx o dopmyine MakiopeHa 10 WICHOB ¢ x*.
70. C momompio ¢hopmysl MakiopeHa Wik KAaHOHUYECKUX PA3JIOKEHUHN TOTYIHTE
nNpuOIMKEHHYI0 GOpMyITy (OrpaHMUYMBASACH YIEHAMM MOPAAKA x°) I (QYHKIIHIA:
a) y=+1+x, x - 0, |x|<1;6) y=In(1+3x), x - 0, |x|<1/3.
e™—1+bx _

71. Haitnure uncna a u b takue, uro lim ——————=1.
x -0 X

72. Uccnenyiite pyHKIMH U TOCTPONTE UX Ipaduku:
(x—2(x+4] __ X 3 2
a) y=m——g 0) y= EEE B) y=V1-x".

73. Kakoii 13 KOHYCOB, OIIMCaHHBIX OKOJIO JAHHOTO IIapa paauyca R, nmeer

HaMEHbIINNA 00beM?

74. Kakas (pyHKIS Ha3BIBACTCS HEPBOOOPA3HOH MO OTHOMEHHIO K PyHKIWH f (x),
3aJIJaHHOM Ha JJAHHOM IPOMEKYTKE?

75. Yem omiinyaroTcs ABe epBooOpasHble QyHKIMM U1 OJHOM M TOH ke QyHKIIMU Ha
OJTHOM M TOM € IIPOMEKYTKe?

76. B 4eM cocTOUT CBOMCTBO JIMHEHHOCTH 11 HEONPEIEIEHHOTO MHTerpasia?

77. 3anumure GopMyIly MHTETPUPOBAHUS 10 YACTSM B HEOIIPEICIIEHHOM UHTErpae.

78. KaKYIO MMOACTAHOBKY HY’KHO BBIIIOJIHUTD IUI PAllMOHATIU3AlUU UHTECTpaJIa

J RIVx, Yxdxo
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ax+f

dx.
yx+46 X

79. YKa)knuTe palliOHAIN3UPYIOILYIO IOJICTAHOBKY JUISI HHTerpaJIaf R (x,'{/

80. Kakoil nnTerpain Ha3biBaeTcs HeOepymmmces?
81. ChopmynupyiiTe 10CTAaTOUHOE YCIOBUE CYIIECTBOBAHUS IEPBOOOPA3HOM.

82. Uemy paBeH f F'(x|dx? _f dF(x)?
83. UeMy paBHa MPOM3BOIHAS HEOMPEIETICHHOTO UHTerpana’?
-1 .
84. Ilokaxwure, 9TO PYHKIIMH Fle)Z B3 cos2x; FZ(X)Z sin’x spasrorcs

NepBOOOPA3HBIMU OHON U TOM k€ (PYHKLIMU Ha YUCIOBOM OCH.

85. JlokaxkuTte cipaBeIMBOCTh (POPMYJIbI JIJIsl TAOIMYHOTO MHTerpanaf x"dx;(nz—1|

dx
86. Jlokaxxure cripaBeIIMBOCTb (POPMYJIBI /Uil TAOIMYHOTO MHTErpaa f 7 2.
a+x
dx p’
87. BoruncnuTe UHTErpaj f ——— ;| q—=->0|, cBend ero x TabIMIHOMY.
X+ px+q 4
dx p’
88. Beruncnute uHTErpan f ——— | q—*-<0/, cBens ero k TabIMIHOMY.
X+ px+q 4
dx

89. Beruncnute uHTErpa f —\/2—, CBEJIA €ro K TaOJINYHOMY.
X +px+q

90. Beraucnute ¢ TOMOIILI0 HHTETPUPOBAHUS 110 YACTAM f x -sin axdx.

91. 3anMIIUTe MHTErPaTbHYIO CyMMY, COCTaBICHHYIO JuTsl (hyHKImH f|X| Ha

IIPOMEKYTKE |a;b|. OBBACHHITE CMBICI BETHUYNH, BXOISIIIAX B dopmyiy.
b

92. Kakoil reoMeTprU4eCKUi CMBICII UMEET ONPeIeSICHHbIN HHTErpaj f f(x)dx, rme

a
f|x|- HempepbiBHAS HeOTpHLATETbHAS QYHKIMA?

93. ChopMyTupyiiTe JOCTATOUHBIE YCIOBHS MHTErPHPYeMOCTH GyHKIHHS | X | Ha
KOHEYHOM HpoMeskyTke [a,b].

94. Kakas (yHKIHUS Ha3bIBAeTCA MHTEIPUPYEMOii Ha pomesxyTke [a,b]?

b b
95. Yemy paBeH f F'(x)dx? f dF(x)?

96. ChopmynupyiiTe HeOOXOAUMOE yCIOBUE HHTEIPUPYEMOCTH (DYHKIMU Ha
npomexyTke [a,b].

97. YUeMy paBeH ONpe/IeCHHbIH HHTETPal OT HEYeTHOU (PYHKIUHU TI0 CHMMETPUIHOMY
IPOMEKYTKY|—a;al?

98. Eciin peesnbl MHTErpUPOBaHHS IOMEHSATh MECTAMH, TO KaK M3MEHHUTCS BEIUYHHA
unTerpana? Beipasute 3To CBOHCTBO (pOpMyIIOH.

99. Chopmynupyiite CBOMNCTBO THHEHHOCTH ONPEICICHHOTO HHTETpaa.

100. Chopmynupyiite CBOHCTBO, CBSI3bIBAIOIIEE 3HAKHU (DYHKIIMU U ONPEIEICHHOTO
MHTErpaja Ha IpoMexyTke [d,b].

101. ChopmynupyiiTe CBOHCTBO 00 MHTETPUPOBAHUN HEPABCHCTBA MEKIY
(yHKIMAMM Ha HpoMexyTKe [a,b].

102. ChopmynupyiiTe CBOMCTBO 00 OIIEHKE MOJIYJISI ONPEICIICHHOTO HHTErpaa.
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103. Chopmynupyiite TeOpeMy O CpeTHEM ISl ONIPEICIEHHOTO HHTErpaia ot
HETPEePbIBHON (PYHKINH.

104. 3anumute Gopmyny Hetotona — Jleiitbauna.

105. IlpuBeanuTe reOMETPUIECKYIO HHTEPIIPETALUIO TEOPEMBI O CPETHEM IS
OIIPEEICHHOI 0 MHTETpaa.

106. Uto Takoe cpennee (MHTErpanbHOE) 3HaUeHHE QyHKIUH | x) Ha MIPOMEXKYTKE
[a,b]?

107. Chopmynupyiite onpeneneHe HecoOCTBEHHOro UHTerpaia 1-ro poaa ¢
0ECKOHEUHBIM BEPXHHUM MPEEIIOM OT HEMPEPbIBHON (QYHKIIUH.

108. Chopmynupyiite onpeeneHe HecoOCTBEHHOro UHTerpaia 1-ro poaa ¢
0ECKOHEUHBIM HIDKHUM IPEJIEIOM OT HENPEPHIBHOW (YHKIINH.

109. Kakoii HecOOCTBEHHBIN HHTETPAJ Ha3bIBAETCS A0COIIOTHO CXOSAIITUMCS?

+00
. dx
110. Ykaxute, 115 KaKux 3Ha4YECHUN IapamMeTpa p UHTErpall f —» \a>0| sBnsercs
X
a

CXOSIILIUMCS, a ISl KAKUX 3HAYEHUN — pacXoAsuMcs

111. 3anumute GopMyJIbl, BIpaXKaroliue CBOMNCTBO JIMHEHHOCTH JJIsI HECOOCTBEHHOTO
UHTETpaia ¢ 0ECKOHEYHBIM BEPXHUM IPEJEIIOM.

112. Chopmynupyiite nmpru3HaK CpaBHEHUS B KOHEYHOU (hopMe Ha mpUMepe
HECOOCTBEHHBIX MHTETPAJIOB 1-T0 posa ¢ 6€CKOHEYHBIM BEPXHUM IIPEIEIIOM.

113. Yto Takoe monHeii nuddepernuan pynxuun z=f(x,y)?

114. 3anumute GopMyiy, ONpeaeIIoNly0 YaCTHYIO TPOU3BOIHYIO (PYHKITUH
z=f(x,y) no MEPEMEHHOM Y B TOUKE M(xo,¥0).

115. Kakas ¢pyHKIMs 1ByX apryMeHTOB HazbiBaeTcs nuddepeHuupyemoii?

116. 3anumute GopMyiy, BEIPa)KAIOUIYI0 TOJTHBIN quddepeHman GyHKIuu
z=f(x,y) yepes e€ 4acTHbIE POU3BOIHBIE.

117. 3anumuTe popmyiy, BEIpa)KaroUlyt0 BTOPON NOMHBINA quddepeHnnan GyHKINHU
z=f(x,y) yepes €€ 4aCTHbIE IIPOU3BOIHBIE.

118. Kak cooTHOCSATCS MeXTy cOOO0I CBOMCTBA HEMPEPHIBHOCTH U
mudpepeHIpyeMOCTH PYHKITUN JBYX TEPEMECHHBIX ?

119. Kakas ¢pyuxuus z=f (X, y ) Ha3bIBaeTCS HENPEPHIBHO#H B TOuke M o(X0,¥0)?

120. Kak onpenensieTcst €eBKINI0BO PACCTOSHUE P (M,,M,) MEXKIY IBYMs TOYKaMHU
M(xlll“, . ..,x:“)n M(X‘f‘ Yoo ,xf) M-MEPHOTO NPOCTPAHCTBA?

121. Kakas Touka MHOXecTBa E Ha3bIBaeTCsl BHYTPEHHEH? rpaHUYHON?

122. Yo Takoe 6-0KpeCTHOCTh TOYKH M O(X(lo) , x(zo) yeuns xf,? ))?

123. Kakoe MHOecTBO E Ha3bIBaeTCsl OrPaHUYCHHBIM? 3aMKHYThIM? CBA3HBIM?

124. ChopmynupyiiTe onpenenenue npeaena GQyHKuuy | (M)=f(x,y) B Touke
M, (Xo »Yo )

125. ChopmynupyiiTe TeOpeMy O PaBEHCTBE BTOPBIX CMEIIAHHBIX TPOU3BOTHBIX
bynxun z=f(x, ).

126. Kak cooTHOCSTCSI Mex 1y coO0# cBOMCTBA MU (HEepeHIIUPYEMOCTH U
CYIIECTBOBAHMS MIEPBBIX YACTHBIX MPOU3BOAHEIX (yHKImn z=f(x,y)?

127. Chopmynupyiite onpeaeneHne Mponu3BOIHON PyHKITUN

128. u=f(M)=f(x,y, z) N0 HANPaBIEHUIO BEKTOPA |.
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129. 3anummte hopMyITy, BRIPAXKAIONLYIO IPOH3BOAHYI0 GyHKimu u=f(x,y,z) no

0
HanpaBJIeHHIo BekTopa I'=(cosa , cosf,cosy ) uepe3 4acTHBIE MPOU3BOHBIE (YHKIIMH U.

ou

130. 3anumuTe GopMyity, CBA3BIBAIOIIYIO grad U v IPOU3BOIHYIO 51 B 3aJaHHOU

TOYKE CKAJIIPHOTO TOJIA U.
131. Kak cBsi3aHbI HATIpaBJIeHNs HanbobInero pocta QyHKmu U=f(x,y,z) c
BekTopoM gradu B paccMmatpuBaeMoii Touke M (x,y,z)?

ou . ou .
132. Beipa3ure max FTR min 5 epes gradu B 3aJaHHOM TOYKE CKAJSIPHOTO OIS U.

0z
133. 3anumute GopMyiy Ui HPOU3BOIHON = CIO0XKHOHN (QyHKIIUM

oy

Z:Z(U,V],U:U(X,y),V:V(X,y).

. d y y
134. 3anumute GopMyiy Ui IPOU3BOTHON & HESIBHON (PYHKILINH, 3aJaHHON

dx
ypasrenueM F (x, y)=0.
0z 0z . .
135. 3anumute GopMyIbl A1l TPOU3BOIHBIX ax’ W HESIBHON (DYHKLINH, 3aJTaHHOH

ypasrenueMm: F (x,y,z)=0.

136. ChopmynupyiiTe onpeneneHne J0KaTbHOTO MaKCUMyMa (JIOKaJIbHOTO
munIMyMa) GyrKimn 2= f(X,y) B Touke M(Xg, Y,).

137. Chopmynupyiite HEOOXOIUMBIE YCIIOBUS, @ TAKKE JOCTATOYHBIC YCIOBHSI
skcTpemMyMa dyHkuud z=f(x,y).

138. ChopmynupyiiTe mpaBuiIo OTHICKaHUS HAMOOIBIIIEr0 U HAMMEHBIIETO 3HAYCHHIA
dyHkun z=f(X,y) B orpaHNYEHHOIT 3aMKHYTOMH 0GNACTH.

139. Yro Takoe cTaruoHapHas Touka GyHkuun z=f(x,y)?

140. Chopmympyiite ompe/eleH e YCIoBHOro MakcumyMa GyHkuuu u=f (M ) npu
cBs3u @ (M)=0 (paccMoTpuTe CiIydaii IBYX HIIM TPeX MepEeMEHHBIX).

141. ChopmynupyiiTe HEOOXOAUMBIE YCIOBUS YCIOBHOTO dKCTpeMyMa (DyHKLIUU
u=f(M) npu cBs3u ¢ (M)=01o MmeTony Jlarpamxka (paccMOTpuTe ciiydail ABYX HIIH TPeX

MIEPEMEHHBIX).
142. Chopmynupyiite Teopemy Beiiepmrpacca 00 orpaHHYeHHOCTH (PYHKITUH,

HENpephIBHON B 3aMKHYTOM OrpaHUYE€HHOI 001acTH.
143. Chopmynupyiite Teopemy Beliepmrpacca o cyniecTBOBaHUN HaUOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUH (YyHKIINH, HETTPEPHIBHOW B 3aMKHYTOH OrpaHUYEHHON 00JIaCTH.

Tema 3. ughgpepenyuanvrovle ypagnenusi.
144. KakoB reoMeTpH4ecKuii cMbIci ypaBHenust y f (X, y). Hamucats ypaBHeHHe

KaCcaTeNbHON K HHTErpaNbHOM KpUBOil ypaBHeHus y '=x’ y B Touxe Mo(1,2).

145. Naiite onpezenenye H30KIMHE TuddepeHmmuansHoro ypapHernus yf(x, y).
U30oknuHbl ypaBHeHus y '=x’/y ecTh: A) okpyxHocty; B) npsimbie; C) napaGoinsr; D)
runep6oisbl; E) snnuncer; F) Het npas. oTsera.

146. lano ypaBHenue y '=x’—2 x+y. Hanvmure ypaBHeHUE IMHUM BO3MOKHBIX
TOYEK IKCTPEMYMOB €TI0 MHTETPAIbHBIX KpUBBIX. CaemnaiTe uepTéx.

147. Permure 3agaqy Komm: [1+y?] dx+xydy 0; y(1)1.

148. Haiinure BCe peleHus! ypaBHEHUS xy '= y+1/ y°—x°.
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149. Haiigure obiue pereHus (MHTETpalibl) YpaBHEHUIA:

150. a) xy 2y x*cos x; 6) 3y ' +y=1/y% B) [x*+xy?|dx+(x* y+y°) dy 0.
151. Haiinute Bce TMHUM, Y KOTOPBIX OTPE30K KacaTeIbHON MEXKly TOUKON KacaHUs U

OCBI0 a0CLIUCC ENUTCS MOTO0JIaM B TOUKE MIEPECEUEHUS C OChIO OpJMHAT. Y Ka3aHHUe:
Hcnonp3yiiTe ypaBHEHUE KacaTEIbHOM K KPUBOM.

152. Copmynupyiite Teopemy Kormm nnst ypasrenns y''=f(x,y,y'). Kakos

reoMeTpPUUYECKHil CMbICH HadanbHbIX yenoBuil y(0)=—1, y'(0)=1 w1 storo ypaBHeHus?

N300pa3ute npuOIMKEHHO HHTETPAJIBHYIO KPUBYIO B OKPECTHOCTH HaYAJIbHOW TOYKH, CUUTAS
i onpenienieHHocT y ' >0 B 3TO OKpeCcTHOCTH.

153. HaiiTu 3HaueHHE oL, TIPH KOTOPOM (YHKIHUS y=x" ABJIAETCS pelieHueM

YpaBHECHUSA x(x—l)y "

2x—1)y'+ay=0.
y ray

154. Jlano ypasHenue: y ' *+xy ''=2y'. C NOMOLIBbIO KAKOH I0CTAHOBKA MOXKHO

MMOHU3UTH €ro nopsaok? Hanummure oOuuii BUI TAKUX ypaBHEHUH.

155. Haiigure oOripe perieHns ypaBHEHHI METOI0M TOHMKEHHUS Topsiaka: a) y In x;

6) ' '=L+x.
X

156. Penmure 3anaay Komm: yy |y’ y’; y(1)1, y(1)1.

157. Kak ¢ momomipio (yHIaMEHTAITBHOW CUCTEMBI PEIICHUH Y4 (x),..., ya(x)

3amucaTh obmuiee pemenne ypasaennus L[ y]=0? ITouemy HyneBoe perieHne He MOXKET

BXOJHUTH B (DyHJaMEHTANIBHYIO CHCTEMY pelienuii ypasaenus L[ y]=0?
158. dano ypaBuenue: y ''—5y '+ay=0. [Ipu kakoMm 3HaYCHHUH 0, IACIIO 3 OymeT

KOPHEM €Tro XapaKTepUCTUYECKOTro ypaBHeHus1? HaliTu obiee pemieHne JaHHOTO

¢ depeHInaIbHOr0 YpaBHEHUS TPU HalJEHHOM 3HAYEHUH 0.

Kpurepum wu 1mKama OIEHMBAHUS TI0 OIEGHOYHOMY CPEICTBY «(QpPOHTANBHBIA U
VHIUBHYaJIbHBIA OIIPOCY»

IIxasa orieHnBaHus

Kpurepuii onenuBanus

OTIINYHO (5)

CrtyneHt ray0OKO M B MOJHOM 00BEME BiIajeeT MPOTrPaMMHBIM
MarepuanoM. [ paMOTHO, HCUEpHBIBAIOLIE U JIOTHYHO €r0 U3JaraeT B
yCTHOM  winum  muchbMeHHOM  ¢opme. Ilpm  3TOM  3Haer
PEKOMEHIOBaHHYIO JIUTEPATYPY, MPOSBISET TBOPUYECKHM MOIXOI B
OTBETaX Ha BONPOCHI M MPABUIBHO OOOCHOBBIBAECT NPUHATHIC
peuieHus, XOpoUIo BJIAJACET YMEHUSMH U HaBbIKAMU IpH
BBIIIOJIHCHUH NPAKTUYECKUX 3a1a4.

xoporo (4)

CryneHT 3HaeT NpOrpaMMHBI MaTepuall, IPAMOTHO W IO CYTH
u3JaraeT ero B YCTHOW WM THChbMEHHOW (opme, Iormyckas
HE3HAUUTEIbHbIE HETOYHOCTH B YTBEPXKICHHSAX, TPAKTOBKAX,
ONPEACIECHUAX M KaTEropusX WM HE3HAYUTEIIBHOE KOJIUYECTBO
omubok. Ilpm sToM Brageer HEOOXOOUMBIMU YMEHHMSIMH U
HaBBIKAMU IIPH BBIIOJHEHUHU IPAKTUYECKUX 3a]1a4.

YAOBJICTBOPUTCIIBHO

3)

CTyaeHT 3HAeT TOJbKO OCHOBHOW IPOTPaMMHBIA  MaTepHal,
JIOMyCKAeT HETOYHOCTH, HEIOCTaTOYHO UETKHE (OPMYITHPOBKH,
HETIOCIIEIOBATCIbHOCT, B OTBETAX, H3JaracMbIX B YCTHOH HJIH
nucbMeHHoU Gopme. [Ipu 3TOM HEOCTATOYHO BIIAJICET YMCHUAMHU U
HaBBIKAMU IIPH BBHIMOJIHEHUH MPAKTHYECKUX 3amad. Jlomyckaer 10
30% ommnbOOK B U3JIara€MBIX OTBETAX.

HCYIOBJICTBOPUTCIIbH
0(2)

CryneHT He 3HAaeT 3HaYUTEJIbHOW YacTH MIPOIPaMMHOIO MaTepHala.
IIpu  sToM  fomyckaeT  NpPUHLMIHAIbHBIE  OIIMOKM B
JIOKa3aTeNbCTBAX, B TPAKTOBKE IOHATUN M KaTETOPHH, MPOSIBISIET
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HU3KYIO KYJIBTYPY 3HaHHI>'I, HC BJIaACCT OCHOBHBIMU YMCHUSIMU U
HaBbIKaMMW TIIpW BBIIIOJJHCHHUH MPAKTUYCCKHUX 3aJad. CTy,HeHT
OTKAa3bIBACTCA OT OTBECTOB HA JOIIOJIHHUTCIBbHBLIC BOIIPOCHI

TunoBble BApUAHTHI KOHTPOJIbHBIX PadoT:

Tema 1. Jluneiinas aneceopa.
Bapuant Ne 0
1. PemuTh cuctemMy JIMHEHHBIX YpaBHEHU MeToa0M Kpamepa
3x,+2Xx,+Xx,=5
2x,+3x,+x,=1
2x,+x,+3x,=11

2. BeruucnuTh onpenennTeb

11 1 1
1 2 3 4
1 3 6 10
1 4 10 20

3. Pemnth cucteMy JIMHEWHBIX yPaBHEHUM MaTPUYHBIM METOIOM
1x,—2x,+3x,=6
2x,+3x,—4x,=20
3x,—2x,—5x,=6

4. Haiitu matpuiy, oOpaTHyIO K JaHHOM
2 11

51 3

2 1 2

5. Pemnth cucreMy NTMHENMHBIX ypaBHEHUN MeTo10M ['aycca
4x,—3x,+2x,=9
2x,+5x,—3x,=4
5x,+6x,—2x,=18

Tema 3. Mamemamuuecxkuii aumanuz («Bseedenue 6 mamemamuueckuti

aHanusy).
Bapuant Ne 0
1. Haiitu o6nacte onpeaeneHus 3aJjaHHbIX (PYHKIIUH.

_x+2 1 _In[1+x]
YTV 13X R

2. Haiitu npenensl.

lim 3x°+2x*—3x+1 lim 2 x*—7 x+3
X -0 xX-3
2x°+4x°+3x—8 x*—8x+15
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3. HCHOJ’IBBYSI 3aMCUATCIIbHBIC TTPCACIIbI, BEIYUCIIUTD!:

lim 1—cos3 x
x -0 ll

3x° X~

2 x+4

3x+3
3x+5

4. HaiiTu npezensl, UCMOJIb3Ysl SKBUBAJIEHTHbIE OECKOHEYHO MaJible (PYHKITHH.

2 5x
hmw fim &1
x-0 X —5X x50 X

5. UccnenoBath (hyHKIMIO HAa HETIPEPHIBHOCTD, HAMTH TOYKH pa3pbiBa (PyHKIUH U yCTAHOBUTH
ux xapakrep. CaenaTb CXeMaTHYECKUI YEPTEXK.

x+4;x€¢1
flx]=2"3+1 X+2;—-1<x<1
2x;x21

Tema 3. Jughpepenyuanvrovle ypasrnenus.
Bapuant Ne 0
1. Haiitu obmiee pemenue uiv pemuTh 3aaady Komu ms nudpepeHnmnanbHpIX ypaBHEHUH ¢
pasacIArOmUMAUCA NICPCMCHHBIMHU

y'=2y,

xy'—ylny=0

2. HaiiTu o0mee pemenne wim pemuTh 3aaa4dy Komm s ogHopoassix auddepeHnnanbHbIX
ypaBHEHHI IEPBOTO MOPSAKA.

Xyzyv_(x3+y3):0; ydx+2(@—x)dy:0y(1)=1

3. Haiitu obmue pemeHust TMHEHHBIX TuddepeHMaTbHbIX YPaBHEHUI IEPBOTo MOpsIKa:

y'+tgxy =—cos X ; yv+2_Y:e

4. Haiitu oOmiee perieHre wiu pemuTh 3anady Komm mis nuddepeHnuanbHbIX ypaBHEHHHA
BTOPOTO MOPSIKA, JOIMYCKAIONIUX MOHWKEHNE TTOPSIIKA
' 2 2x
y''—cosbx=—; y'==
x +1

N

y'=0;

5. Haiitm pemenus nuHedHbIX AuddepeHInaNIbHBIX YpaBHEHHH BTOPOrO TMOpPSJIKa C
MOCTOSIHHBIMU KO3 UIIUEHTaAMU
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X

y''+2y'=0; y''=2y'—3y=e*";

KpI/ITepI/II/I M HIKajJa ONCHHWBAHHA II0 OLICHOYHOMY CPCACTBY «KOHTPOJIbHAA

paboTay
[IIxana oueHUBaHUA Kpurepuii onieHuBaHus
5 KontposbHas paboTa BBIIIOJHEHA Ha BHICOKOM YPOBHE
(mpaBusIbHBIE 0TBETHI 1aHbl Ha 90-100% BompocoB/3a1ay)
4 KonTponbHast paboTa BBIIIOJIHEHA HA CPEAHEM YPOBHE
(mpaBUJIbHBIE OTBETHI IaHbl HA 75-89% Bompocos/3a1ay4)
3 KonrtposnbHas paboTta BHIIIOJTHEHA HA HU3KOM YPOBHE (IIpaBHIIbHBIE
OTBETHI JIaHbl Ha 50-74% BonpocoB/3a1a4)
2 KonTponbHas paboTa BbIIIOJIHEHA HA HEYA0BIETBOPUTEILHOM
ypoBHE (IIpaBUJIbHBIE OTBETHI JaHbl MeHee yeM Ha 50%)
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TunoBble BAPUAHTHI JOMALIHUX 32IaHUM:

Bapuant Ne 0

1. Jlansl KoOpAMHATHI BepIIUH TpeyroiabHuka ABC:
A(—8;-3); B(4;—-12);C(8;10).
Heob6xoaumo HaiiTu:
— januHy cTopoHsl AB;
— ypasaenue ctopor AB u BC u ux yrioBbie KO3 UIIHEHTHI;
— yroa Y mexay npsimeivu AB u BC B pagnanax;
— ypaBuenue Boicotsl CD 1 ee [umHYy;
— ypaBHenue meauanbl AE u koopaunatel Toukn Knepeceuenus 3Toit MequaHsl ¢
BeIcOTOI CD;
— ypaBHeHnue npsmoiiL, koropas mpoxoaut uepe3 Touky K mapamiensHo k ctopore AB;
—  koopauHathl To4kd F (Xp, Yr), KOTOpast HAXOMMTCS CHMMETPHYHO TouKe A
OTHOCUTEILHO npsimoii CD.

2. Jamo: Touka A(2;5) wu mpsamas y=1. Heo6X0AMMO COCTAaBHTb YpaBHCHHE
F€OMETPUYECKOr0 MECTa TOYEK, PABHOYJAICHHBIX OT 3aJIaHHON TOKHU A(x Ay A) U NpAMO
y=d.

[TonyuenHoe ypaBHEHHE MPUBECTH K MPOCTEHIIIEMY BHIY U TOCTPOUTH TpaprK KPUBOH.

3. 3amaHbl JBE CUCTEMBI JIMHEWHBIX YpaBHEHHU. PemuTh nepByto cucremy metoaoMm Kpamepa.
[lomy4yeHHBI IIPU pELICHUU IEPBOM CUCTEMBI PE3YJILTAT IIPOBEPUTH C IIOMOIIBID METOIA
oOpaTHO# MaTpuilbl. Bropyro cuctemy pemmuTh ¢ moMoIibo Meroaa ['aycca.

3x,+2x,—1x,=11, 1x,+2x,—1x,=1,
4x,—1x,+4x,=-10, 3x,+5x,—1x,=1,
1x,+3x,—2x,=9 4x,+7 x,—2x,=2

4. Jlansl KOOpAXHATHI BepIMH nupamuisl ABCD:
A(2;-3;1),B(6;1;-1),C(4;8;-9), D(2;-1;2).
Heo06xoaumo: ' ' '
— 3amnucaTh BEKTOPbI AbB, Abc, AQD B OPTOHOPMAJIBHOM CUCTEME {1 , j , 12} Y HalTU MOAYJIU
3TUX BEKTOPOB.
— Haiitu yron mexny Bektopamu AB u AC.
—  Haiitu npoekuuto Bektopa AD Ha BekTop AB.
— Bsruucnuts mwioniaap rpanu ABC.

— Haiitu o6wem nupamuasr ABCD.,

5. JlaHbl KOOPAVHATHI YETBIPEX TOYEK:
A(—3;-2;-4),B(—4;2;-7),C(5;0;3),M(—1;3;0).
Heo06xoaumo:
— CocraBuTh ypaBHEHHE TIOCKOCTH Q, KOoTOpas mpoxoauT uepe3 Touku A, Bu C.
— CocraBUTh KAHOHHYECKHE YPABHEHHUS IPSIMOIL, KOTOpast MPOXOIUT yepe3 Touky M
NEPIEHANKYISAPHO K TIOCKOCTH Q.
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— Haiitu Touku nepeceueHus MOTyUYSHHOM MPAMOH ¢ TIIOCKOCThIO Q 1 ¢
koopauHaTHbIME MockocTssmu XOY ,XOZ, YOZ.
— Haiitu paccrostuue ot Toukn M o miockoctu Q.

6. Borancnuts cneayrolue npeaensl (He Moab3ysch npaBuiioM Jlonurans).

lim x’—2x°+3 lim x*+2 lim2x°—3x—2
X 00 X - 0 X-2
4x*+3x+2 3x%+2x—1 X+3 x+10
lim 3 x*+8 x+5 lim Vx+4—1 lim2—+vx—3
X -—1 X - —3 X -7
3x°+9x+6 x’—9 x?—49
lim 1—cos4 x lim sin 3 x lim ¢
x>0 . x-0 x-0
X ’ tg2 x
X_]_ x+2
lim
X0 x+3

7. Bamannyto QyHkmmoo y=f |x| mccrmemoBath Ha HENPEPLIBHOCTL M BBIICHUTL XapaKTep
TOYeK pa3pbiBa. CAelaTh CXeMaTHISCKHUIA rpaduK

2
X ,ecnux<0

1 g ecru0<x<
flxj=a flxl=| 92 =T
1,ecnu x>E
2
8. HaiiTu 1IepByI0 IPOU3BOAHYIO YV ' 3aJaHHBIX (DYHKIIMI:
_2(3x3+4x2—x—2) y=x—ln(2+ex+2Vezx+eX+1)
15vx+1
_ tg x —ctg x . 1 sin’3x
=arctg| ———"— =siny3+=——
Y g \/E =5l cos 6x
9. Haiitu mepByro IPOU3BOIHYIO Y ' 3a1aHHBIX (DYHKIIHIA:
_3t°+1
AT
y:(arctgx]\llmlnfarctng y=x e’ ;
.|t
=sin|—+t
Y=

10. Jana dynkims y=f(x) u 1Ba 3HauyeHus aprymeHta X, u X,. HeoGxomumo Haiith
MPHOJIMKEHHOE 3HAYCHUE JaHHOW (PYHKIIMM MPU X =X,, UCTIOJIb3Yys €¢ 3HAUYCHUE NMPU X=X; U
3amensis npupocT Ay ¢yskmun y=f (X ) coorBeTcTByIOmMM mudhepenmmanom dy:

y=V3x*+8x—16; y=cos(x);

x,=4; x,=3,94 x,=60"; x,=63".
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11. BBITTOTHUTH MOJTHOE MCCIICIOBAHUE 3a/IaHHBIX (PYHKITUN U IOCTPOUTH UX TpaduKH:

3
x+4 e 3 2
= =— =x"—3x"+3
X Y 2Xx y=x X

12. Ucnonb3yst MeToab! AudPepeHInanbHOr0 BHIYUCICHUS, PEIIUTh CIeayIomue Gru3nIecKue
3a1a4u:

+k

3a6b1BaeT (- t)-10 yacTh. CKOJIBKO JHEH HYKHO HOTPATHTh HA HOATOTOBKY, YTOOKI

1. Ilpu moaroToBKe K 9K3aMEHY CTYJEHT 3a t THEH U3y4aer -10 4acTh Kypca 1

ObLIa U3y4YeHa MaKCUMaJIbHas 4acTh Kypca? Pelurs 3a1a4qy Ipu yCIOBUH, YTO
k=3a=1/48.

2. Teno maccoii My=3000ke namaer ¢ BeicoTsl H MeTpOB 1 TepsieT Maccy (cropaer)
MPOTOPIMOHAILHO BpeMeHH nagenus. KoapuimeHT npornopuuoHaIbHOCTH
k=100ke/c. Cuurasi, uto HauanbHas ckopocth V (=0, yckopenue g= 10 m/c, HaiiTn
HarOOJIBIIYI0 KHHETHYECKYIO SHEPIUIO Tena. PemmTh 3a1auy pu yCIOBHH, YTO
H=1805m.

KpI/ITepI/II/I M IIKaJla OOCHUBAHUSA 110 OOCHOYHOMY CPCACTBY «MHAWBUIAYAJILHBIC
3aJaHus)

[MIxana OLICHUBAHHUS Kpurepuii onenuBanus
(uHTEpBaN OAIIOB)
3auTeHo [IpaBunbHo pemienst 90-100% 3amanuit
He 3auTeHo [IpaBunbHO peureHbl MmeHee 90% 3amanuit

OueHo4YHbIE CpeCTBA IJIS IPOMEKYTOUYHOM aTTeCTAUM (3a4€T)

3a4€T BBICTABIISICTCS IIpU yCJIOBHMHU BBIIIOJHCHUA CTYACHTOM BCEX
MCpOHpI/IHTI/Iﬁ TEKYIICTO KOHTPOJIA C IMMOJOXUTCIbHBIM PE3YJIbTaTOM
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JInct n3sMeHeHn U JOIIOJTHEHUN

/1

Bune! nonosaHenuii u
U3MEHEHUN

Jara u HOMep MpOTOKOJIa
3aceanus Kadeapsl
(xadenp), Ha KOTOPOM
OBUIH PacCMOTPEHBI U
0/100pEeHBI UBMEHEHUS U
JOTIOJTHEHHUS

[Moamnucs (c
pactgppoBKOii)
3aBeayroniero kageapoit
(3aBemyromux kadeapamn)
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IHacnopr

(poH/1a OLIEHOYHBIX CPEJACTB MO YU4eOHOI TUCIUILINHE
«MaremaTtuka»
Ilepeyens KOMIIETEeHUMH (3JIEMEHTOB KOMIIETeHUM), GOpMUPYEMBIX B

pe3yJibTaTe 0CBOCHHS Y4eOHOM TUCHMILIMHBI

No Kon DopmyIHpOBKa KonTponupyembie Oransl
1/ | KOHTPOJIUpPYEeMOi KOHTPOJIMPYEMOM TEMBbI y4eOHOU ¢dbopmupoBaHus
n KOMIIETEHIINH KOMIIETEHIINH JUCIUILTUHBI (cemectp
W3y4YeHUsl)
1 YK-1 crocobeH Tema 1. 1
OCYILIECTBJIATH Jluneitnas anredpa (HavasIbHBIN)
KpuTH4yeckuii  aHanu3 | Tema 2. 1
MPOOJIEMHBIX CUTyaluii | MareMaTu4yecKkuil (HavaNbHBIN)
Ha OCHOBE CHUCTEMHOIO | aHAJIH3
noaxoja, Tewma 3. 1
BBIPA0ATHIBAThH JuddepeHunanpHble (HayaIbHBIN)
CTpaTeruto AeUCTBUI ypaBHEHUS
IToxa3zaTeu n KPUTCPHUH OLICHUBAHUA KOMHeTeHHHﬁ,
OolnmucaHue 1nKaJja oncHuBaHusd
Ne Kon Ilokazarens ouenuBanus | Konrponupyemsle | HaumeHnoBanue
I/TI | KOHTPOJIUPYeMOH | (3HaHHS, YMECHHsI, HABBIKK) | TEMBbI yueOHOI OIICHOYHOTO
KOMIIETEHITHH JIUCHUTITUHBI CpeicTBa
I. | YK-1 YMETh: ucnosb3oBath | Tema 1, ®poHTaIbHBIE U
MeToabl MaTeMaruyeckoro | Tema 2, WHIUBUIYaTbHBIC
aHaju3a, yuHenHoH | Tema 3, OMIPOCHI;
anreOpbl;  MCMOJIBb30BaTh KOHTPOJIbHbBIE
OCHOBHBIE PUEMBI paboThI;
00paboTku JIOMaITHUE
9KCIIEPUMEHTAIIBHBIX 3aJlaHus;
JAHHBIX; PEIIaTh THUIIOBBIC MIPOMEXKYTOUHAS
3amay; oOpamarhkcs K aTTecranus
UH(POPMALMOHHBIM (3auer)
cUcTeMaM (UuTepner,
CrpaBOYHasT W  Jpyras
MaTeMaTuyecKas
JIUTEpaTypa) JUTSt
MOTIOJTHEHUS U YTOYHEHUS
MaTeMaTUYECKUX 3HAHUM.
BJIQ/IETh:
MaTeMaTHYECKUMU
MNOHATUSAMHU U CUMBOJIAMU
I ¢ BBIPKEHUS
KOJIMYECTBEHHBIX u
KauyeCTBEHHBIX
OTHOIIICHUH,
MaTeMaTHYECKUMU
METOJIaMU U aJrOpUTMaMu
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B MPHUITOKCHUAX K
CCTCCTBCHHBIM HAyKaM.

(I)OHI[LI OLHCHOYHbIX CPEACTB MO0 TUCHUIIJIUHE «MaTemaTuka»

Bomnpocs! Aj1s1 QPOHTANBHBIX M HHANBUAYAJIBHBIX OIPOCOB:

Tema 1. Jluneiinas anceobpa.
159. Kakue cuctemMbl TUHEHHBIX alreOpanvdecKux YPaBHCHHN HA3bIBAIOTCS

oTpeieNIeHHBIMU, HEOTIPeIeJICHHBIMU, HECOBMECTHBIMU ?

160. Kakotii siBisieTcst KBajijpaTHasi CUCTEMA JIMHEHHBIX alreOpandecKux ypaBHEHUH,
€CJIN €€ OIIPENIEIUTEIb PABEH HYJIIO?

161. Kakoii qomkHa OBITH CHCTEMa JTUHEHHBIX anreOpandecKux ypaBHEHHH, 4TOOBI e
MO3KHO ObLITO perrate MeToioM Kpamepa?

162. CucreMa NTMHEWHBIX anredpandeckuxX ypaBHEHUH pelaeTcs MeToaoM [ aycca.
Kak y3Hath, 4TO OHa onpezaeneHHas, HEONPEEIEeHHas, HECOBMECTHAs?

163. Uto Takoe marpuua? Kakumu MOryT OBbITH MaTpULIbI?

164. Kakue MaTpuiipl MOKHO NepeMHokaTh? Kak oHM nepeMHOXkaroTcs?

165. Yro Takoe onpeaenuTenb BTOPOro nopsaka’?

166. Uto Takoe onpenenuTenb TPETbero nopsaka?

167. Urto Takoe MMHOD dJ1€MeHTa d;; OpENEAUTEN?

168. Uro Takoe anreOpandeckoe AOMOIHEHUE dIeMEHTa d;; ONpeAETUTENs?

169. UTto 3HAYMT Pa3IOXUTh ONMPEIACITUTEIb MO JIEMEHTaM CTPOKH WM CTOJI0mA?

170. Kakas matpunia Ha3piBaeTcs 0OpaTHOM MO OTHOIICHUIO K TaHHOW KBaJpaTHOU
Marpuiie?

171. Kak 3anucath KpaMepOBCKYIO CUCTEMY JTUHEHHBIX anreOpandecKux ypaBHEHH B
MaTpu4IHOU hopme?

172. Kak mocTpouTh 00paTHYIO MaTPUILy ISl TaHHOW KBaJpaTHONW MaTpPHUIIBI C
OTpeAeNuTeNIeM, OTIUYHBIM OT HYJs?

173. Yro Takoe BekTOp? €ro AjauHa? opT BeKTopa?

174. Chopmynupyiite CBONCTBA ONEpaLMU CI0KEHUS BEKTOPOB.

175. Tlpu kakux ycnoBusix: 1) {G+bViVav+ibV?2) ia+bVivav—ibv?

176. Kakue HECKOJIBKO BEKTOPOB HA3bIBAIOTCS IMHEHHO 3aBUCUMbBIMU? JINHEHHO
HE3aBUCHUMBIMU?

177. Kak reomeTpruecKH pacrojararoTcs napa Wid Tpolka BEKTOPOB JIMHEUHO
3aBHCHMBIX BEKTOPOB? TUHEIHO HE3aBUCUMBIX BEKTOPOB?

178. Uto Takoe 0a3uc HEKOTOPOro MHOXKECTBA BEKTOPOB? KOOPIUHATHI BEKTOpPa B
BbIOpaHHOM Oazuce?

179. ChopmynupyiiTe mpaBuiIo CIOKESHHSI IBYX BEKTOPOB, 3aJaHHBIX Pa3I0KEHUSIMU
B HEKOTOpOM 0asuce.

180. ChopmynupyiiTe MOHATHE MPSIMOYTOIBHOTO 0a3uca U MPSIMOYTOJIbHOM
JIEKapTOBOM CUCTEMBbI KOOPIUHAT.

181. Yro Takoe ckaJsipHOE, BEKTOPHOE U CMEIIaHHOE NPOU3BEACHHE X BEKTOpoB? Kak
ux BeuuciATh? [lepeuncnnre ux CBONCTBA U TEOMETPUUYECKUM CMBICI.

Tema 2. Mamemamuyeckuii aHaius.
182. Kakoe 4ncioBoe MHOKECTBO HA3bIBAETCSI OTPAHUYEHHBIM CBEPXY?
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183. Kakoe 41ciioBoe MHOKECTBO HA3bIBAETCS OTPAaHUYEHHBIM CHU3Y?

184. Kakoe 4nciioBoe MHOKECTBO HA3bIBAETCSl OTPAHUYCHHBIM CHHU3Y?

185. Yro Ha3bIBaeTCs TOUHOM BEpXHEW I'PaHULIEN YNCIOBOIO MHOXKECTBA?

186. Uto Ha3bIBaeTCs TOUKON HMKHEN TPaHUIIEN YMCIOBOrO MHOXKECTBA?

187. Uto Ha3bIBaeTCS MOJYJIEM JACUCTBUTEIBHOTO Ynca?

188. TIpu kakux ycaousix |x+y|=|x|+|y|.

189. IIpu Kakux ycroBUsIX |x+y|:—\x|+|y‘ .

190. Hanumure HepaBeHCTBA, CBSA3BIBAIOIINE MOAYJb CYMMbI U Pa3HOCTH JBYX YHCEN
C CYMMOM U Pa3HOCTBIO UX MOJYJIEH.

191. NU3006pa3ute rpaduk GyHKIUU y=SIgnXx.

192. U3oGpasure rpaduk GpyHKIun y =|X| — wenas yacts uncia X.

193. ChopmynupyiiTe TeopeMy 0 Tpe/iese OrpaHHueHHO MOHOTOHHON
¢byHKIMU(TIOCIIe J0BATEILHOCTH).

hmf(x)

194. Maiite onpeneneHue NOHATUS Ha s3bIKe 0 — €.

hrnf( I=A

195. I[aI/ITe OIIPEACIICHUC TTOHATUA , UCITIOJIb3YyS TOHATUC OECKOHEUHO

MaJioi PyHKITUU TIPH X — d.

196. Chopmynupyiite TeopeMy O CKaToil mepeMeHHOH.

197. Chopmynupyiite TeopeMy 0 peeabHOM Epexo/ie B HEPaBEHCTBE.

198. Chopmymnupyiite TeopeMy 00 OrpaHUICHHOCTH (PYHKIIMH, UMEIOIICH Mpeaen npu
X - d.

199. ChopmynupyiiTe TEOpEMBI O TIpe/Ieax CYMMBI, IPOU3BEACHUS U YACTHOTO
GbyHKIHH.

200. Copmynnpyiite ONpeneneHue NOHATUS a}i%:m © Ha s3bIKE 8 — €.
201. Coopmynpyiite onpese/ieHue MOHITHS a}}??x\: N © Ha s13bIKE & — €.
202. JlaiiTe ompeneneHue TIOHATHUS hmm flx|=A
203. JlaiiTe onpeieeHre TTOHATHUS hrfl flx|=A

hm flx]=A

204. Jlaiite OnpeaeIeHUS MOHSTHS |

205. HanumuTe nepBbiid 3aMedaTeNIbHbIN Ipeie U Ipelesbl, CBSI3aHHbBIE C HUM.
206. Hanummure BTOpO# 3amevaTeabHbIN npez[en Y MIpeJIeTIbl, CBA3aHHbBIEC C HUM.

207. Jaiite onpeneneHue TIOHSTHS hm f ( )

208. 27.JlaiiTe onpeneneHue NOHATHS | hrn flx|=co0

209. Hcronb3ys onpe/ieleHne Iponu3BoaHOM, Haiimure y '(4), ecmm y=+/x.

210. 'eomeTrpuueckuii cMpica Npou3BoAHON. Hanuimure ypaBHeHHE KacaTeabHOU K
rpaduky GyHKIUU Y = arctg X B Touke x=1.

211. Haiiure yrisl, o KOTOPBIMH MEPECEKAIOTCS JIMHAA x°+ y =8, y° =2 x.

212. IlpuBeaure npumep GyHKLUUH, rpauK KOTOPOIl UMEET B HEKOTOPOM TOuke
BEPTUKAJIbHYIO KaCaTEIbHYIO.

213. Haiimure 1), m [ 1), ecom flx |x)=|x—1|e*. CymectByer u f(1)?

214. Haiiure y,, eciu: a) y:ln(x+\/a + X ); 6) y=arctgth|(x|.
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215. Yo MOXKHO cKa3ath o auddepeHupyemMocTs cyMMsl Gyrkuuii f|x|+g(x| s
TOUKe X=X, eCiIH, B 9TOM Touke: a) QyHKIws f| x| nuddepenmupyema, a byHkums g| x| ne
mddepennupyema? 6) 06e byukiun (x| u gl x| ne muddeperuupyemsr?

216. Ucnonb3ys onpeeeHue, MOKaKHUTE, 9To GYHKIHA y=x"—2 X
muddepeHnrpyema B Touke X =2 u Haiiaute e€ quddepeHmnuan B 3Toi TOUKe.

217. SIBnsiercst 11 HENIPEPHIBHOCTh (DYHKIMM B JAHHOW TOYKE IOCTaTOYHBIM YCIOBHEM
muddeperunpyemoctu? OTBET 000CHOBATH C MOMOILBIO IPUMeEpA.

218. Ins kakux ¢yHkuuit nuddepennuman paseH npupaiienuto? Ilpuseanure npumep.

219. Cpopmynupyiite, B 4€M COCTOUT T€OMETPUUYECKUI U HPU3NUECKUN CMBICIT
muddepeHmnuana.

220. Yo noHUMaeTcs Mo HHBAPUAHTHOCTHIO (popMel niepBoro nudpepenuana?

221. Vcnomb3ys popmyity uis Beraucienns guddepenuuana, Haimure 4y, ecrm
y=x-sinx+cosx,

222. [yctp Y =SiNX X=c0st Kakue U3 CleAyIONUX PABEHCTB CIIPABEIUBLI:
dy| =0, dy\tzlzdx_ dy|t:£:—dt9

’ 2 ’ 2 .

t=

N

223. MOKeT JIn CyIIeCTBOBATH | ’ (XO), €CITH HE CYIIECTBYET f '(XO)?
224. Haiigure f"(x), ecmu f(x)=1In x-x.

225. Beruucnure, Ucnosb3ys npasuiio Jlonurans:

. X*COSX—sinx 2

a) im =————=;6) lim x**"*.

x-0 x-+0

226. Harmmmmte dpopmyay Teiinopa mst yHKImE f|X| ¢ 0CTATOYHBIM YICHOM B
dopme: a) [Teano; 6) Jlarpanxa.

227. Paznosxwure pyukuuio f|x|=1ncos x mo hopmymne MakiopeHa 10 4IeHOB ¢ x°.

228. C momompio Ghopmyssl MakiiopeHa Wi KAaHOHUYECKUX PA3JIOKEHUHN TTOTyIHTE
NpubIKEHHYIO HOpMYITy (OrpaHHYMBAACH YIEHAMH TOPAAKA x°) 171 QYHKIIMIA:

a) y=v1+x,x -0, x|<1;6) y=In(1+3x), x - 0, |x|<1/3.
229. Haiigure uncna a u b takue, uro lim H%bx =1.
x-0 X

230. Uccnenyiite GyHKINUU U MOCTPONTE UX IrpaduKu:

231. Kakoii U3 KOHYCOB, OITMCAHHBIX OKOJIO JAHHOTO Iapa paauyca R, umeer

HauMEHbIINNA 00BeM?

232. Kakas (pyHKIHS Ha3bIBACTCS EPBOOOPA3HOH MO OTHOMEHMIO K PyHKIWH f (x),
3aJJaHHOW Ha JAHHOM IPOMEXYTKE?

233. Yem oTnmyaroTCs 1B NepBOOOpa3Hble (GYHKIMU AJIS OJHOM U TOM ke QyHKIUU
Ha OJIHOM U TOM K€ MPOMEKYTKE?

234. B uem cOCTOUT CBOMCTBO JIMHEWHOCTH ISl HEONIPEAEIEHHOTO UHTErpasa?

235. 3anumuTe GopMyITy HHTETPUPOBAHUS 110 YACTSIM B HEONPEICICHHOM HHTETpale.

236. Kakyro nmocTaHOBKY HY’KHO BBIIIOJHHUTD JJISl pallMOHAIN3alUU UHTETpasia

J‘R(g/;,‘{/;)dx?

31



237. YxaxuTe pallMOHATU3UPYIOLIYI0 TOJICTAHOBKY JIJIsl MHTErpaja f R (x,'{/

238. Kaxoii nnTerpan Ha3blBaeTcsl HeOepyumcs?

239. ChopmynupyiTe TOCTATOYHOE YCIOBHE CYIIECTBOBAHUS MIEPBOOOPAZHOM.

240. Yemy paBen f F'lx|dx? f dF(x)?

241. Yemy paBHa IpOU3BOJHAs HEOIIPEIEICHHOIO UHTErpaa’?

-1 —
242. Tlokaxure, uto ¢pynkumn F,(x|= — cos 2x; F,|x)=sin’x sensores

nepBOOOPa3HBIMU OJTHOU W TOM k€ (DYHKIIMH Ha YHCIIOBOM OCH.

243, JIokaxuTe CIpaBeiIMBOCTh (POPMYJIBI ISl TAOJIWYHOTO MHTETpaja
f x"dx;(n#z—1|

244. JlokaxxuTte CpaBeIMBOCTb (POPMYJIbI 17151 TAOJIMYHOTO UHTErpaja f

2

245. BpluucanuTe UHTErpai f ZL ; q—£> 0|, cBens ero K TaOIUIHOMY.
X+ px+q 4
2

246. Bpraucnure UHTErpa f —, q—£< 0|, cBens ero K TabJIUYHOMY.
X+ px+q 4

dx
247. Boruncnute UHTErpaji f 7\/27, CBEIsl €ro K TaOIMYHOMY.
X +px+

248. BoruncnuTe ¢ MOMOIIBI0 HHTETPUPOBAHUS IO YaCTIM f x -sin axdx.

249. 3anummMTe HHTErPAIBHYIO CyMMY, COCTAaBIeHHYIO 11t GyHKImH f|X| Ha

npoMexyTKe |a; b|. OGBSICHHTE CMBICIT BEIMYHH, BXOMSIINX B GOPMYIY.
b

dx

250. Kakoil reoMeTpHYECKHI CMBICIT UMEET ONPEIECTICHHBIN HHTETpall _f f(x)dx, rae

a

f|X |- HenpepbiBHAs HEOTpULIATETbHAS (yHKIIHSA?

251. ChopMmyupyiiTe 10CTATOUHBIE YCIOBUS HHTErpUpyeMocTH GyHKuuuf | x| Ha

KOHEYHOM MpOMEXyTKe [a,b].
252. Kakas QyHKIMS Ha3bIBACTCS HHTETPUPYEMOH Ha IpoMesKyTKe [a,b]?

b b
253. Yemy paBeH f F'(x)dx? f dF(x)?

254. ChopmynupyiiTe HEOOXOIUMOE YCIOBHE HHTETPUPYEMOCTH (PYHKITUN Ha

npomexyTke [a,b].
255. Uemy paBeH OINpeeICHHBIA HHTErPall OT HEUETHON (YHKIIUH 10
CHMMETPHIHOMY IPOMEKYTKY| —a; al?

256. Ecnu nipenenbsl THTErpUpOBaHUS IOMEHSATh MECTAMHU, TO KaK U3MEHHUTCS

BeMYMHA UHTerpasia? Beipasure 3To0 CBOMCTBO (hOpMYJIIOH.
257. ChopmynupyiiTe CBOMCTBO TUHEHHOCTH ONPEIEICHHOTO HHTETpaa.

258. ChopmynupyiiTe CBOMCTBO, CBSI3BIBAIOIIEE 3HAKU (DYHKITUU M OTIPECIICHHOTO

MHTerpaa Ha IpoMexyTke [a,b].
259. CopmynupyiiTe CBOMCTBO 00 MHTETPUPOBAHUU HEPABEHCTBA MEKITY
GyHKIMAME Ha TpoMexyTKe [a,b].

260. ChopmynupyiiTe CBOMCTBO 00 OLIEHKE MOJIYJIsI ONIPEACIICHHOTO HHTETpaIa.
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261. Chopmynupyiite TeopeMy O CpelHEM Ul ONIPEIeTICHHOT0 HHTerpajia OT
HETPEePbIBHON (PYHKINH.

262. 3anumute popmyny Hetorona — Jleitoauna.

263. [IpuBeauTe reOMETPUUYECKYI0 UHTEPIIPETALINIO TEOPEMBI O CPEIHEM IS
OIIPEEICHHOI 0 MHTETpaa.

264. Uto Takoe cpeaHee (MHTErpaibHOe) 3HaUeHHe QyHKIHUH | x) Ha MIPOMEXKYTKE
[a,b]?

265. ChopmynupyiiTe onpeneieHre HecoOCTBEHHOro MHTerpaia 1-ro poaa ¢
0ECKOHEUHBIM BEPXHHUM MPEEIIOM OT HEMPEPbIBHON (QYHKIIUH.

266. ChopmynupyiiTe omnpeneieHre HecoOCTBEHHOro UHTerpajia 1-ro poaa ¢
0ECKOHEUHBIM HIDKHUM IPEJIEIOM OT HENPEPHIBHOW (YHKIINH.

267. Kakoif HecOOCTBEHHBIN MHTETPaAJl HA3bIBACTCS A0COIFOTHO CXOSIIUMCS?

+00
N dx
268. Yxaxure, A/isl KaKUX 3HAYCHUI [apaMeTpa p uHTerpan | —, \a>0| sBnsercs
X
a

CXOSIILIUMCS, a ISl KAKUX 3HAYEHUN — pacXoAsuMcs

269. 3amumute HOpMYyJIb, BRIpAXKAIONINE CBONCTBO JIMHEHHOCTH ISl HECOOCTBEHHOTO
UHTETpaia ¢ 0ECKOHEYHBIM BEPXHUM IPEJEIIOM.

270. ChopmynupyiiTe nmpru3HaK CpaBHEHUS B KOHEYHOU (hopMe Ha mpuMepe
HECOOCTBEHHBIX MHTETPAJIOB 1-T0 posa ¢ 6€CKOHEYHBIM BEPXHUM IIPEIEIIOM.

271. Yto Takoe nonHeli auddepenuuan pynxuun z=f(x,y)?

272. 3anumuTe GopMyIty, ONpeeNsIONyt0 YaCTHYIO TPOU3BOAHYIO (PYHKIIUU
z=f(x,y) no MEPEMEHHOM Y B TOUKE M(xo,¥0).

273. Kakas ¢pyHKIMS IBYX apryMEHTOB Ha3blBaeTcs AU pepeHunpyeMoit?

274. 3anumuTe popMyity, BEIpaXKaOLIYI0 MOTHBIN tuddepenHman GyHKIuu
z=f(x,y) yepes e€ 4acTHbIE POU3BOIHBIE.

275. 3anumuTe GopMyITy, BEIPAXKAIOUIYI0 BTOPOK MOJMHBINA quddepeHnnan GyHKINU
z=f(x,y) yepes €€ 4aCTHbIE IIPOU3BOIHBIE.

276. Kak coOOTHOCATCSI MEX]Ly cOO0M CBOMCTBA HEMTPEPHIBHOCTU U
mudpepeHIpyeMOCTH PYHKITUN JBYX TEPEMECHHBIX ?

277. Kakas dynkuus z=f X,y ) HassIBaeTCs HempepbIBHOi B Touke M (Xg,Y,)?

278. Kak omnpenensiercs: €eBKIMI0BO PACCTOSHUE P (M,,M,) MEXy IBYMS TOUKaAMH

(1] (1) (2] (2]
M(x1 yeeos X )I/I M(x1 yeees X ) M-MEPHOTO NPOCTPAHCTBA?
279. Kakas Touka MHOKeCTBa E Ha3pIBaeTCs BHyTPEHHEH? TpaHUYHON?
0 0 0
280. Yrto Takoe 6-0KPECTHOCTh TOUYKH Mo(x(1 ), x(2 ), . xfn ))?

281. Kakoe MHOXecTBO E Ha3bIBaeTCs OTpaHUYEHHBIM? 3aMKHYTHIM? CBSI3HBIM?

282. Chopmyupyiite onpenenenue npeaena dyrxumn [ (M )=f(x, y) B Touke
M, (Xo »Yo )

283. ChopmynupyiTe TEOpeMy O PaBEHCTBE BTOPBIX CMEIIAHHBIX MPOU3BOIHBIX
bynxun z=f(x, ).

284. Kak cooTHOCSTCS MeX 1y co0oi cBolicTBa quPepeHIIMPYyEMOCTH U
CYIIECTBOBAHMS MIEPBBIX YACTHBIX MPOU3BOAHEIX (yHKImn z=f(x,y)?

285. CopmynupyiiTe onpeaeeHne MpoOU3BOIHON PYHKITUN

286. u=f(M)=f(x,y,z) Mo HampaBIEHHIO BEKTOPA |.

33



287. 3anmmmte hopMyITy, BRIPAKAIONLYIO IPOU3BOAHYIO0 GyHKIHH Uu=f(X,y,Z) Ho

0
HanpaBJIeHHIo BekTopa I'=(cosa , cosf,cosy ) uepe3 4acTHBIE MPOU3BOHBIE (YHKIIMH U.

ou

288. 3anuiuTe GopMyIty, CBA3BIBAIOILYIO gradu ¥ IPOU3BOIHYIO 51 B 3aJaHHOU

TOYKE CKAJIIPHOTO TOJIA U.
289. Kak cBsi3aHbI HaTpaBJIeHUs HanbobInero pocta QyHKmu U=f(x,y,z) c
BekTopoM gradu B paccMmatpuBaeMoii Touke M (x,y,z)?

ou . ou .
290. BeIpa3ute max FTl min 5] epes gradu B 3aJaHHOM TOYKE CKAJSIPHOTO OIS U.

0z
291. 3anumuTe GopMyITy Ui HPOU3BOJIHON S CIO0XKHOHN (PyHKIIUM

oy

Z:Z(U,V],U:U(X,y),V:V(X,y).

. d y y
292. 3anumute GopMyIty Ui IPOU3BOTHON & HESIBHON (PYHKILINH, 3aJaHHON

dx
ypasrenueM F (x, y)=0.
0z 0z . .
293. 3anumuTe GOpMyIIBI I TIPOU3BOTHBIX ax’ W HESIBHON (DYHKLINH, 3aJTaHHOH

ypasrenueMm: F (x,y,z)=0.

294. ChopmynupyiTe orpeneneHue JOKATbHOTO MaKCUMyMa (JIOKaJIbHOTO
munIMyMa) GyrKimn 2= f(X,y) B Touke M(Xg, Y,).

295. ChopmynupyiiTe HEOOXOIUMBIE YCIIOBHS, @ TAK)KE JOCTATOYHBIC YCIOBHSI
skcTpemMyMa dyHkuud z=f(x,y).

296. ChopmynupyiTe MpaBUiIO OTHICKAHUS HAaUOONBIIIEr0 U HAMMEHBIIIETO 3HAYCHHIA
dyHkun z=f(X,y) B orpaHNYEHHOIT 3aMKHYTOMH 0GNACTH.

297. Yto Takoe cTalMoHapHas Touka GyHKuun z=f(x,y)?

298. ChopMyupyiite ompe/eleH e YCIoBHOro MakcumMyMa GyHkuud u=f (M ) npu
cBs3u @ (M)=0 (paccMoTpuTe CiIydaii IBYX HIIM TPeX MepEeMEHHBIX).

299. Chopmynupyiite HEOOXOIUMBIE YCIIOBHUS YCIOBHOTO SKCTpeMyMa (DyHKIHH
u=f(M) npu cBs3u ¢ (M)=01o MmeTony Jlarpamxka (paccMOTpuTe ciiydail ABYX HIIH TPeX

MIEPEMEHHBIX).
300. Chopmynupyiite Teopemy Beitepmtpacca 00 orpaHH4eHHOCTH (PYHKITHH,

HENpephIBHON B 3aMKHYTOM OrpaHUYE€HHOI 001acTH.
301. Chopmynupyiite Teopemy BeitepmTpacca o cyliecTBOBaHUN HaUOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUH (YyHKIINH, HETTPEPHIBHOW B 3aMKHYTOH OrpaHUYEHHON 00JIaCTH.

Tema 3. ughgpepenyuanvrovle ypagnenusi.
302. KakoB reomeTpuueckuii cMbicn ypaBuenns y f (x, y). Hammcars ypaBHeHne

KaCcaTeNbHON K HHTErpaNbHOM KpUBOil ypaBHeHus y '=x’ y B Touxe Mo(1,2).

303. JlaiiTe onpenesnenne n3okIuHb auddepenmansHoro ypapaernus yf(x, y).
U30oknuHbl ypaBHeHus y '=x’/y ecTh: A) okpyxHocty; B) npsimbie; C) napaGoinsr; D)
runep6oisbl; E) snnuncer; F) Het npas. oTsera.

304. Jlano ypaBHeHHe y '=x’—2 x+y. Hanuumre ypaBHeHHe JTMHUKM BO3MOYKHBIX
TOYEK IKCTPEMYMOB €T0 HHTETPAJIbHBIX KpUBBIX. ClienainTe 4epTéx.

305. Peurure 3amauy Kourm: 1+ y2|dx+xydy 0; y(1)1.

306. Haiijure Bce pelieHnst ypaBHEHHS xy '= y+1 y° —x°.
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307. Haiigure obmue pemeHus (MHTEerpajibl) ypaBHEHHMA:

308. a) xy 2y x’cosx; 6) 3y ' +y=1/y% B) [X*+x y?|dx+(x* y+y*) dy 0.
309. Haiinure Bce TUHUM, Y KOTOPBIX OTPE30K KacaTeIbHON MEXK/ly TOUKON KacaHus U

OCBI0 a0CLIUCC ENUTCS MOTO0JIaM B TOUKE MIEPECEUEHUS C OChIO OpJMHAT. Y Ka3aHHUe:
Hcnonp3yiiTe ypaBHEHUE KacaTEIbHOM K KPUBOM.

310. Copmymupyiite Teopemy Komm mns ypasrenus y ''=f(x,y,y'). Kakos

reoMeTpPUUYECKHil CMbICH HadanbHbIX yenoBuil y(0)=—1, y'(0)=1 w1 storo ypaBHeHus?

N300pa3ute npuOIMKEHHO HHTETPAJIBHYIO KPUBYIO B OKPECTHOCTH HaYAJIbHOW TOYKH, CUUTAS
i onpenienieHHocT y ' >0 B 3TO OKpeCcTHOCTH.

311. Haiitu 3Ha4eHHe 0., IPH KOTOPOM (BYHKIHUS y=x" ABJIAETCS pelieHueM

YpaBHECHUSA x(x—l)y "

2x—1)y'+ay=0.
y ray

312. Jauo ypasHenue: y'"*+xy''=2y'. C HOMOIIBIO KAKOM OACTAHOBKH MOYXKHO

MMOHU3UTH €ro nopsaok? Hanummure oOuuii BUI TAKUX ypaBHEHUH.

313. Haiigure o0Imue pelieHns ypaBHEHUI METOI0M TOHMKEHHUS Topsiaka: a) y In x;

6) ' '=L+x.
X

314. Pemmte 3amaay Komm: yy|y[*(y[*; y(1)1, y(1)1.

315. Kak ¢ momompio ¢pyHAaMEHTAIBHOW CUCTEMBI PEIICHUH Y4 (x),..., ya(x)

3amucaTh obmuiee pemenne ypasaennus L[ y]=0? ITouemy HyneBoe perieHne He MOXKET

BXOJHUTH B (DyHJaMEHTANIBHYIO CHCTEMY pelienuii ypasaenus L[ y]=0?
316. lano ypaBuenue: y ''— 5y '+ ay=0. [Ipu kakoMm 3Ha4YCHUU 0 YUCIIO 3 OyIeT

KOPHEM €Tro XapaKTepUCTUYECKOTro ypaBHeHus1? HaliTu obiee pemieHne JaHHOTO

¢ depeHInaIbHOr0 YpaBHEHUS TPU HalJEHHOM 3HAYEHUH 0.

Kpurepum wu 1mKama OIEHMBAHUS TI0 OIEGHOYHOMY CPEICTBY «(QpPOHTANBHBIA U
VHIUBHYaJIbHBIA OIIPOCY»

IIxasa orieHnBaHus

Kpurepuii onenuBanus

OTIINYHO (5)

CrtyneHt ray0OKO M B MOJHOM 00BEME BiIajeeT MPOTrPaMMHBIM
MarepuanoM. [ paMOTHO, HCUEpHBIBAIOLIE U JIOTHYHO €r0 U3JaraeT B
yCTHOM  winum  muchbMeHHOM  ¢opme. Ilpm  3TOM  3Haer
PEKOMEHIOBaHHYIO JIUTEPATYPY, MPOSBISET TBOPUYECKHM MOIXOI B
OTBETaX Ha BONPOCHI M MPABUIBHO OOOCHOBBIBAECT NPUHATHIC
peuieHus, XOpoUIo BJIAJACET YMEHUSMH U HaBbIKAMU IpH
BBIIIOJIHCHUH NPAKTUYECKUX 3a1a4.

xoporo (4)

CryneHT 3HaeT NpOrpaMMHBI MaTepuall, IPAMOTHO W IO CYTH
u3JaraeT ero B YCTHOW WM THChbMEHHOW (opme, Iormyckas
HE3HAUUTEIbHbIE HETOYHOCTH B YTBEPXKICHHSAX, TPAKTOBKAX,
ONPEACIECHUAX M KaTEropusX WM HE3HAYUTEIIBHOE KOJIUYECTBO
omubok. Ilpm sToM Brageer HEOOXOOUMBIMU YMEHHMSIMH U
HaBBIKAMU IIPH BBIIOJHEHUHU IPAKTUYECKUX 3a]1a4.

YAOBJICTBOPUTCIIBHO

3)

CTyaeHT 3HAeT TOJbKO OCHOBHOW IPOTPaMMHBIA  MaTepHal,
JIOMyCKAeT HETOYHOCTH, HEIOCTaTOYHO UETKHE (OPMYITHPOBKH,
HETIOCIIEIOBATCIbHOCT, B OTBETAX, H3JaracMbIX B YCTHOH HJIH
nucbMeHHoU Gopme. [Ipu 3TOM HEOCTATOYHO BIIAJICET YMCHUAMHU U
HaBBIKAMU IIPH BBHIMOJIHEHUH MPAKTHYECKUX 3amad. Jlomyckaer 10
30% ommnbOOK B U3JIara€MBIX OTBETAX.

HCYIOBJICTBOPUTCIIbH
0(2)

CryneHT He 3HAaeT 3HaYUTEJIbHOW YacTH MIPOIPaMMHOIO MaTepHala.
IIpu  sToM  fomyckaeT  NpPUHLMIHAIbHBIE  OIIMOKM B
JIOKa3aTeNbCTBAX, B TPAKTOBKE IOHATUN M KaTETOPHH, MPOSIBISIET
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HU3KYIO KYJIBTYPY 3HaHHI>'I, HC BJIaACCT OCHOBHBIMU YMCHUSIMU U
HaBbIKaMMW TIIpW BBIIIOJJHCHHUH MPAKTUYCCKHUX 3aJad. CTy,HeHT
OTKAa3bIBACTCA OT OTBECTOB HA JOIIOJIHHUTCIBbHBLIC BOIIPOCHI

TunoBble BApUAHTHI KOHTPOJIbHBIX PadoT:

Tema 1. Jluneiinas aneceopa.
Bapuant Ne 0
1. PemuTh cuctemMy JIMHEHHBIX YpaBHEHU MeToa0M Kpamepa
3x,+2Xx,+Xx,=5
2x,+3x,+x,=1
2x,+x,+3x,=11

2. BeruucnuTh onpenennTeb

11 1 1
1 2 3 4
1 3 6 10
1 4 10 20

3. Pemnth cucteMy JIMHEWHBIX yPaBHEHUM MaTPUYHBIM METOIOM
1x,—2x,+3x,=6
2x,+3x,—4x,=20
3x,—2x,—5x,=6

4. Haiitu matpuiy, oOpaTHyIO K JaHHOM
2 11

51 3

2 1 2

5. Pemnth cucreMy NTMHENMHBIX ypaBHEHUN MeTo10M ['aycca
4x,—3x,+2x,=9
2x,+5x,—3x,=4
5x,+6x,—2x,=18

Tema 3. Mamemamuuecxkuii aumanuz («Bseedenue 6 mamemamuueckuti

aHanusy).
Bapuant Ne 0
1. Haiitu o6nacte onpeaeneHus 3aJjaHHbIX (PYHKIIUH.

_x+2 1 _In[1+x]
YTV 13X R

2. Haiitu npenensl.

lim 3x°+2x*—3x+1 lim 2 x*—7 x+3
X -0 xX-3
2x°+4x°+3x—8 x*—8x+15
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3. HCHOJ’IBBYSI 3aMCUATCIIbHBIC TTPCACIIbI, BEIYUCIIUTD!:

lim 1—cos3 x
x -0 ll

3x° X~

2 x+4

3x+3
3x+5

4. HaiiTu npezensl, UCMOJIb3Ysl SKBUBAJIEHTHbIE OECKOHEYHO MaJible (PYHKITHH.

2 5x
hmw fim &1
x-0 X —5X x50 X

5. UccnenoBath (hyHKIMIO HAa HETIPEPHIBHOCTD, HAMTH TOYKH pa3pbiBa (PyHKIUH U yCTAHOBUTH
ux xapakrep. CaenaTb CXeMaTHYECKUI YEPTEXK.

x+4;x€¢1
flx]=2"3+1 X+2;—-1<x<1
2x;x21

Tema 3. Jughpepenyuanvrovle ypasrnenus.
Bapuant Ne 0
1. Haiitu obmiee pemenue uiv pemuTh 3aaady Komu ms nudpepeHnmnanbHpIX ypaBHEHUH ¢
pasacIArOmUMAUCA NICPCMCHHBIMHU

y'=2y,

xy'—ylny=0

2. HaiiTu o0mee pemenne wim pemuTh 3aaa4dy Komm s ogHopoassix auddepeHnnanbHbIX
ypaBHEHHI IEPBOTO MOPSAKA.

Xyzyv_(x3+y3):0; ydx+2(@—x)dy:0y(1)=1

3. Haiitu obmue pemeHust TMHEHHBIX TuddepeHMaTbHbIX YPaBHEHUI IEPBOTo MOpsIKa:

y'+tgxy =—cos X ; yv+2_Y:e

4. Haiitu oOmiee perieHre wiu pemuTh 3anady Komm mis nuddepeHnuanbHbIX ypaBHEHHHA
BTOPOTO MOPSIKA, JOIMYCKAIONIUX MOHWKEHNE TTOPSIIKA
' 2 2x
y''—cosbx=—; y'==
x +1

N

y'=0;

5. Haiitm pemenus nuHedHbIX AuddepeHInaNIbHBIX YpaBHEHHH BTOPOrO TMOpPSJIKa C
MOCTOSIHHBIMU KO3 UIIUEHTaAMU

37



X

y''+2y'=0; y''=2y'—3y=e*";

KpI/ITepI/II/I M HIKajJa ONCHHWBAHHA II0 OLICHOYHOMY CPCACTBY «KOHTPOJIbHAA

paboTay
[IIxana oueHUBaHUA Kpurepuii onieHuBaHus
5 KontposbHas paboTa BBIIIOJHEHA Ha BHICOKOM YPOBHE
(mpaBusIbHBIE 0TBETHI 1aHbl Ha 90-100% BompocoB/3a1ay)
4 KonTponbHast paboTa BBIIIOJIHEHA HA CPEAHEM YPOBHE
(mpaBUJIbHBIE OTBETHI IaHbl HA 75-89% Bompocos/3a1ay4)
3 KonrtposnbHas paboTta BHIIIOJTHEHA HA HU3KOM YPOBHE (IIpaBHIIbHBIE
OTBETHI JIaHbl Ha 50-74% BonpocoB/3a1a4)
2 KonTponbHas paboTa BbIIIOJIHEHA HA HEYA0BIETBOPUTEILHOM
ypoBHE (IIpaBUJIbHBIE OTBETHI JaHbl MeHee yeM Ha 50%)
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TunoBble BAPUAHTHI JOMALIHUX 32IaHUM:

Bapuant Ne 0

1. Jlansl KoOpAMHATHI BepIIUH TpeyroiabHuka ABC:
A(—8;-3); B(4;—-12);C(8;10).
Heob6xoaumo HaiiTu:
— januHy cTopoHsl AB;
— ypasaenue ctopor AB u BC u ux yrioBbie KO3 UIIHEHTHI;
— yroa Y mexay npsimeivu AB u BC B pagnanax;
— ypaBuenue Boicotsl CD 1 ee [umHYy;
— ypaBHenue meauanbl AE u koopaunatel Toukn Knepeceuenus 3Toit MequaHsl ¢
BeIcOTOI CD;
— ypaBHeHnue npsmoiiL, koropas mpoxoaut uepe3 Touky K mapamiensHo k ctopore AB;
—  koopauHathl To4kd F (Xp, Yr), KOTOpast HAXOMMTCS CHMMETPHYHO TouKe A
OTHOCUTEILHO npsimoii CD.

2. Jamo: Touka A(2;5) wu mpsamas y=1. Heo6X0AMMO COCTAaBHTb YpaBHCHHE
F€OMETPUYECKOr0 MECTa TOYEK, PABHOYJAICHHBIX OT 3aJIaHHON TOKHU A(x Ay A) U NpAMO
y=d.

[TonyuenHoe ypaBHEHHE MPUBECTH K MPOCTEHIIIEMY BHIY U TOCTPOUTH TpaprK KPUBOH.

3. 3amaHbl JBE CUCTEMBI JIMHEWHBIX YpaBHEHHU. PemuTh nepByto cucremy metoaoMm Kpamepa.
[lomy4yeHHBI IIPU pELICHUU IEPBOM CUCTEMBI PE3YJILTAT IIPOBEPUTH C IIOMOIIBID METOIA
oOpaTHO# MaTpuilbl. Bropyro cuctemy pemmuTh ¢ moMoIibo Meroaa ['aycca.

3x,+2x,—1x,=11, 1x,+2x,—1x,=1,
4x,—1x,+4x,=-10, 3x,+5x,—1x,=1,
1x,+3x,—2x,=9 4x,+7 x,—2x,=2

4. Jlansl KOOpAXHATHI BepIMH nupamuisl ABCD:
A(2;-3;1),B(6;1;-1),C(4;8;-9), D(2;-1;2).
Heo06xoaumo: ' ' '
— 3amnucaTh BEKTOPbI AbB, Abc, AQD B OPTOHOPMAJIBHOM CUCTEME {1 , j , 12} Y HalTU MOAYJIU
3TUX BEKTOPOB.
— Haiitu yron mexny Bektopamu AB u AC.
—  Haiitu npoekuuto Bektopa AD Ha BekTop AB.
— Bsruucnuts mwioniaap rpanu ABC.

— Haiitu o6wem nupamuasr ABCD.,

5. JlaHbl KOOPAVHATHI YETBIPEX TOYEK:
A(—3;-2;-4),B(—4;2;-7),C(5;0;3),M(—1;3;0).
Heo06xoaumo:
— CocraBuTh ypaBHEHHE TIOCKOCTH Q, KOoTOpas mpoxoauT uepe3 Touku A, Bu C.
— CocraBUTh KAHOHHYECKHE YPABHEHHUS IPSIMOIL, KOTOpast MPOXOIUT yepe3 Touky M
NEPIEHANKYISAPHO K TIOCKOCTH Q.
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— Haiitu Touku nepeceueHus MOTyUYSHHOM MPAMOH ¢ TIIOCKOCThIO Q 1 ¢
koopauHaTHbIME MockocTssmu XOY ,XOZ, YOZ.
— Haiitu paccrostuue ot Toukn M o miockoctu Q.

6. Borancnuts cneayrolue npeaensl (He Moab3ysch npaBuiioM Jlonurans).

lim x’—2x°+3 lim x*+2 lim2x°—3x—2
X 00 X - 0 X-2
4x*+3x+2 3x%+2x—1 X+3 x+10
lim 3 x*+8 x+5 lim Vx+4—1 lim2—+vx—3
X -—1 X - —3 X -7
3x°+9x+6 x’—9 x?—49
lim 1—cos4 x lim sin 3 x lim ¢
x>0 . x-0 x-0
X ’ tg2 x
X_]_ x+2
lim
X0 x+3

7. Bamannyto QyHkmmoo y=f |x| mccrmemoBath Ha HENPEPLIBHOCTL M BBIICHUTL XapaKTep
TOYeK pa3pbiBa. CAelaTh CXeMaTHISCKHUIA rpaduK

2
X ,ecnux<0

1 g ecru0<x<
flxj=a flxl=| 92 =T
1,ecnu x>E
2
8. HaiiTu 1IepByI0 IPOU3BOAHYIO YV ' 3aJaHHBIX (DYHKIIMI:
_2(3x3+4x2—x—2) y=x—ln(2+ex+2Vezx+eX+1)
15vx+1
_ tg x —ctg x . 1 sin’3x
=arctg| ———"— =siny3+=——
Y g \/E =5l cos 6x
9. Haiitu mepByro IPOU3BOIHYIO Y ' 3a1aHHBIX (DYHKIIHIA:
_3t°+1
AT
y:(arctgx]\llmlnfarctng y=x e’ ;
.|t
=sin|—+t
Y=

10. Jana dynkims y=f(x) u 1Ba 3HauyeHus aprymeHta X, u X,. HeoGxomumo Haiith
MPHOJIMKEHHOE 3HAYCHUE JaHHOW (PYHKIIMM MPU X =X,, UCTIOJIb3Yys €¢ 3HAUYCHUE NMPU X=X; U
3amensis npupocT Ay ¢yskmun y=f (X ) coorBeTcTByIOmMM mudhepenmmanom dy:

y=V3x*+8x—16; y=cos(x);

x,=4; x,=3,94 x,=60"; x,=63".
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11. BBITTOTHUTH MOJTHOE MCCIICIOBAHUE 3a/IaHHBIX (PYHKITUN U IOCTPOUTH UX TpaduKH:

3
x+4 e 3 2
= =— =x"—3x"+3
X Y 2Xx y=x X

12. Ucnonb3yst MeToab! AudPepeHInanbHOr0 BHIYUCICHUS, PEIIUTh CIeayIomue Gru3nIecKue
3a1a4u:

+k

3a6b1BaeT (- t)-10 yacTh. CKOJIBKO JHEH HYKHO HOTPATHTh HA HOATOTOBKY, YTOOKI

3. Ilpu noAroToBKe K AK3aMEHY CTYAEHT 3a t JHel usyyaer -10 4acTh Kypca u

ObLIa U3y4YeHa MaKCUMaJIbHas 4acTh Kypca? Pelurs 3a1a4qy Ipu yCIOBUH, YTO
k=3a=1/48.

4. Teno maccoii My=3000ke namaer ¢ BeicoTsl H MeTpOB 1 TepsieT Maccy (cropaer)
MPOTOPIMOHAILHO BpeMeHH nagenus. KoapuimeHT npornopuuoHaIbHOCTH
k=100ke/c. Cuurasi, uto HauanbHas ckopocth V (=0, yckopenue g= 10 m/c, HaiiTn
HarOOJIBIIYI0 KHHETHYECKYIO SHEPIUIO Tena. PemmTh 3a1auy pu yCIOBHH, YTO
H=1805m.

KpI/ITepI/II/I M IIKaJla OOCHUBAHUSA 110 OOCHOYHOMY CPCACTBY «MHAWBUIAYAJILHBIC
3aJaHus)

[MIxana OLICHUBAHHUS Kpurepuii onenuBanus
(uHTEpBaN OAIIOB)
3auTeHo [IpaBunbHo pemienst 90-100% 3amanuit
He 3auTeHo [IpaBunbHO peureHbl MmeHee 90% 3amanuit

OueHo4YHbIE CpeCTBA IJIS IPOMEKYTOUYHOM aTTeCTAUM (3a4€T)

3a4€T BBICTABIISICTCS IIpU yCJIOBHMHU BBIIIOJHCHUA CTYACHTOM BCEX
MCpOHpI/IHTI/Iﬁ TEKYIICTO KOHTPOJIA C IMMOJOXUTCIbHBIM PE3YJIbTaTOM
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JInct n3sMeHeHn U JOIIOJTHEHUN

/1

Bune! nonosaHenuii u
U3MEHEHUN

Jara u HOMep MpOTOKOJIa
3aceanus Kadeapsl
(xadenp), Ha KOTOPOM
OBUIH PacCMOTPEHBI U
0/100pEeHBI UBMEHEHUS U
JOTIOJTHEHHUS

[Moamnucs (c
pactgppoBKOii)
3aBeayroniero kageapoit
(3aBemyromux kadeapamn)
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