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JIucT cormacoBanus PITY /1

Pabouas mnporpamMma ydeOHOH aucOuIUIMHEI «MareMaTHKa» II0 CIEOHATBHOCTH
38.05.01 Dronomuueckas 6e3omacHocTh. — 11 c.

Pabouas mporpamma yuebHOM mucrmumHBl «Maremaruka» COCTaBI€HA Ha OCHOBE
(benepasbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAApTa BBICIIEr0 0Gpa3oBaHHS IO
cnenmansaoctd  38.05.01 DOxonoMmdeckas 6€3011aCHOCTH, YTBEPKACHHOTO IIPHKA30M
MuHuicTepeTBa HayKM W BicIiero obpasosanus Poccuiickoit @enepaumu oT 14 ampens 2021 roga
Ne293 (¢ Hu3MEHEHHSMH M JOIOJHEHHAMH), 3apETHCTPUPOBAHHOTO B MuHuCTEpCTBE
toctuiuu Poccutickolt @enepanuu 24 mas 2021 roga 3a Ne 63581, yuebHoro miaHa 1o
cnenuansHocTH 38.05.01 DxoHoMmueckad Oe3omacHOCTh, (crenmanu3anus « KOHOMHUKO-
mpaBoBoe ofecnedeHne SKOHOMHYeckoM OesomacHoctH») u  Ilonmoxenus o paboueit
nporpamme y4ebHo# mucnummiHel B ®I'BOY BO «JII'Y um. B. Hamsa».

COCTABUTEIIb
KaH. TeXH. HayK, JI0II., 3aBeAyroimmii kKadeapoit mpuxiiaHoi MareMaTuku Manbni B. B.

Pabouas nmporpaMMa AMCHIUIIIMHBI yTBEpXKIEHa Ha 3acel kadenpsl MpUKIATHON
MaTeMaTHKH

18 anpemns 2023 r., npotoxon Ne 10

3asenyromuit kaheapoi MpUKIaTHON MaTeMaTUuKu

Y~ Maueni B. B.
IlepeyTBepiaeHa: « _ » 20 r., IpOTOKOI »_=Y

Cormacosana:

(F
Jupexrop HUHCTHTYTA YIIpaBJIeHUsA 7 /ﬂ [&00 apCTBEHHOMH CITyIKOBI
WAY. Xapsrorckuii P. T

[
PexoMeHmoBaHa Ha 3acelaHHH yquno-mem[, q ¥ kommccuum (hakyibTeTa
KOMITEIOTEPHEIX CHCTEM M MH(OPMALHOHHEIX TEXHOIOTHH

19 anpens 2023 r., mpotokon Ne 8

Ipencenarens yueOGHO-METOAMYECKONH KOMMCCHU (haKyIbTeTa/KOMIBIOTEPHEIX CHCTEM H

WH()OPMAIMOHHBIX TEXHOIOTHA y o Berposa H. H.

© Maunsiii B. B., 2023 ron
© ®I'BOY BO «JIT'Y um. B. Taman, 2023 rox



CTpyKTypa u coaep:KaHue IUCIHUILTHHBI

1. Hean u 32124 JUCUMILUIMHBI, €€ MECTO B y4eOHOM Mpoluecce

JIucuuIuiMHa MpeACTaBIIeT COOOW H3JI0KEHHUE OCHOBHBIX MOJIOKEHUI
MaTeMaTUKH, HEOOXOAUMBIX ISl U3yYEHUS CTICIIMATIbHBIX JUCIUILINH.

Lenp m3ydeHUs TUCUUIUIMHBI — OBJAJEHUE CTYJECHTaMH HEOOXOIUMBIM
MaTeMaTUYeCKUM anmnaparoM, MOMOTalolUM aHaJIU3UpPOBaTh, MOJEIUPOBATH U
pemarh 3a7a4d B paMKax MPUKJIaJHbIX UCCIIEIOBAHUM.

3amayu: pa3BUTHE JIOTUYECKOTO0 W aOCTPAKTHOI'O MBINIJIEHUS! CTYJEHTOB,
OBJIaJICHUE CTYJIEHTAaMU METO/JaMH HCCIIEJOBAaHUS U PELICHUS MaTeMaTUYECKUX
3a/1ay; BbIpa0OTKAa y CTYACHTOB YMEHHS CaMOCTOSITEIbHO PaCHIMPATH CBOU
MaTEeMaTUYEeCKUE 3HAHMUS M MPOBOAUTH MAaTEMaTHUYECKUN aHAIW3 MPUKIIATHBIX
3a/1ady.

2. MecTo nucuuninnel B crpykrype OIIOII BO

Huctumnaa «Marematuka» BXOAMT B 0053aTENbHYIO 4acTh y4eOHOTO
IUTIAHA.

HeoOxonuMbIMU  yCTIOBUSIMU 11l OCBOEHUSI JTUCLMUILIUHBL  SIBJISIOTCS:
3HaHME DJJIEMEHTApHOM MaTeMaTHKU: aireOpbl, TeOMETPHUM, JIEMEHTAPHBIX
(GYHKIIMN 1 OCHOB MaTEMAaTUYECKOTO aHANIM3a; YMEHHS pelllaTh TUIIOBBIE 3a/1a4u
JJIEMEHTAPHOM  MAaTEMAaTHKH;  HAaBBIKM  MBICIHUTEIBHON  JEATEIbHOCTH,
JIOTUYECKOTO aHAJIN3a, MaTEMAaTUYECKOTr0 U TEOMETPUYECKOTO MBILUICHMSL.

CopnepxaHrne JUCLUILIMHBL  SIBJISETCS  JIOTUYECKUM  IPOJOJLKEHHEM
COJIEpKaHUS DJIEMEHTAapHOM MAaTeMAaTHKU M CIIY)KMT OCHOBOW JUJIi OCBOEHUS
JUCLUIUIMH . «DOKOHOMMKA OpTraHU3aLHN».

3. TpeOGoBaHus K pe3yJibTATAM OCBOEHHSI COAEPKAHUA TUCUUIIMHBI

CTyneHTbl, 3aBEpIIMBIINE W3YYCHHE AUCHMIUIMHBI «MaTemaTukay,
JIOJIKHBI

3HATh: OCHOBHBIE TIOHATHUS U METOJbl MAaTEMATUYECKOTO aHau3a, B YaCTU
muddepeHnaIbHOr0 W WHTETPaJbHOTO HMCYHUCICHUS; TEOPUU JIMHEHHOU
anre6psl; Teopun auddepeHnnaIbHbIX YPaBHEHHM .

YMETh: HCIOIH30BaTh METOJBl MAaTEeMAaTHYECKOTO aHaiu3a, JHWHEHHOM
anreOpbl; KCIOJIh30BaTh OCHOBHBIE MPHUEMBI 00PaOOTKH SKCIEPUMEHTAIBHBIX
JAHHBIX; peaTh TUMOBBIC 3a7a4r; oOpamaThcs K THHOPMAIIMOHHBIM CHCTEMaM
(Uatepuer, copaBoyHas W JApyras maTeMmaThdeckas JdTepaTypa) s
MOTIOJTHEHUS U YTOYHEHUSI MAaTEMAaTHIECKUX 3HAHU.

BJIQ/ICTh: MAaTEMATUYECKUMU TOHSATHUSIMH W CHUMBOJIAMH JIJISi BBIPAYKCHHUSI
KOJIMYECTBEHHBIX U KAUECTBEHHBIX OTHOIIECHUH, MAaTEMAaTUIECKUMHA METOJIAaMU U
ANTOPUTMAMH B MIPUJIOKECHHUSIX K €CTECTBEHHBIM HayKaM.

[lepeuncnennbie pe3ynbTaThl 00pa30BaHUS SBJISIOTCS OCHOBOW ISt
dbopMupoBanus cruenyrnmx kommnetreHui (B coorBeTcTBuu ¢ ®I'OC BO u
TpeOOBaHUSAMH K pe3ylbTaTaM OCBOCHHS OCHOBHOW Tpo(hecCHOHATBHOM
oOpazoBatenbHOI iporpammel (OITOIT BO):
obmenpodeccuoHaIbHbIX



OIIK-1

CIIOCOOEH MCIIOJIL30BaTh 3HAHUS U METOJIbl SKOHOMHYECKOMN HAaYKH,

IIPUMEHSTh CTaTUCTUKO-MATEMAaTUYECKUI WHCTPYMEHTAPUH,
CTPOUTh 3KOHOMHUKO-MAaTEMAaTHYECKHE MOJENH, HEOOXOIUMBbIE IS
pemieHuss  Npo(EecCHOHANbHBIX  3a7ad,  aHAIM3UPOBATh U

UHTEPIPETUPOBATH MTOJYYEHHBIE PE3YIIbTATHI

4. CTpyKTYypa ¥ coaepkaHue JUCHUILIUHbBI

4.1. O0beM yueOHOH JTUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl
O6nem vacos (3.€.)
Brj yae6HOH paGoTE! Ounas OuHo- 3aoyHast
dopma 3a04yHas dopma
dbopma
OO6mas yuebHast Harpy3ka (BCEro) 144 - 144
(4 3au4. en) (4 3au. en)

OO0s3arenpHas ayIUTOpHAS yueOHas 72 - 8
Harpyska (Bcero)
B TOM 4HUCJIC:
Jlexmun 36 - 4

CemMuHapCcKue 3aHATHS - - -

[IpakTHueckue 3aHsTH 36 - 4

JlabopaTopHbie pabOThI - - -

Kypcosas paboTta (KypcoBOii POEKT) - - -

NuauBunyansHOE 3aaHue - - -

CamocrositensHas paboTa cTyaeHTa (Bcero) 72 - 136
dbopMa aTTeCTaluu OK3aMCH - OK3aMCH
4.2. Conep:kaHue pa3iejoB TUCHHILIHHBI
Cemectp 1
Tema 1. Jluneitnas anre6pa
Marpuupl. Onepanuu Haj matpuriamu. Onpenenutend. CBoiCTBa
onpenenurenei. Pasnoxxenue onpenenurened. MeToabl BEIYUCIECHUA
omnpenenurenei. OOpaTHas MaTpuIia.
Martpuunbie ypaBHeHUMs. Panr wmarpunpl. CuCTeMbl JIMHEHHBIX
anreOpanyeckux ypaBHeHW. Marpuunsii Meton. Meron Kpamepa.
Meron ["aycca.
Bexkropsl. Jlunelinbie onepauu HaJ Bekropamu. basuc. Koopaunatsl
BekTopa B Oasmce. JleiicTBUS ¢ BEKTOpaMH B KOOPAWHATHOM
npenactaBienun.  [lekaproBa cucrtema koopauHaT.  CkansipHOe
IIPOU3BEACHUE BEKTOPOB. BEKTOpHOE NPOU3BEAEHUE BEKTOPOB.
CwMmelaHHOE MTPOU3BEICHHUE.
Tema 2. Marematndeckuii aHan3

MHuoxecTBa BelieCTBeHHbIX uncen. Dynkiusa. Oonacte  ee
omnpeaenenusi. CrnocoObl  3amanus. (OCHOBHbIE — 3JIEMEHTApPHBIC
(GYHKIUM, UX CBOMCTBA U rpaUKU.
[Ipenen ¢pyHKIMA, OCHOBHBIE TTOHATHS U CBOMCTBA. IIepBBIii 1 BTOpOH
3aMevaTeIbHbIE TTPEACIIBIL.




HenpepbiBHOCTh (QyHKIMH B Touke. HemnpepbIBHOCTH OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIUIA.

HuddepennanbHoe UCUUCICHUE (PYHKIMA OJHOW MEpEeMEHHOM.
[IponsBoaHas (yHKIMH, €€ CMBICI B pa3IuuHbIX 3aaayax. [IpaBuia
HAXO0XKICHUS IIPOU3BOAHOM.

[Tpumenenune aud@epeHnanTbHOr0 UCUUCIEHUS JUIsl UCCIIEA0BAaHUS
(GyHKIMHA M TOCTpoeHUsT WX TpadUKOB YCIOBUS MOHOTOHHOCTH
(GyHKLIMN. OKCcTpeMyMbl  (PYHKLHH, HEOOXOIMMOE  YCIIOBHE.
JocraTounbie ycnoBusi. OThICKaHHE HAMOOJBIIETO M HAUMEHBIIIETO
3HavyeHus1 pynkuuu, 1uddepenippyemoit Ha orpeske. Mccnenopanue
BBITYKJIOCTH (yHKIuU. Touku mnepernd6a. ACHUMNOTOTHI (PYHKIHM.
[TonsiTue 006 acumnToTMdeckoMm pasznokeHun. OOmas cxema
uccienoBaHus (PyHKIMU U IOCTpOeHHE ee rpaduka.
Heomnpenenennsiii  unterpan. IlepBooOpasnas. HeonpeneneHHbIH
UHTETpal U ero cBoMcTBa. ['eomeTpudeckuii CMbICT HEOTIPEAECTECHHOTO
uHTerpana. Tabmuia HeomnpeneneHHbIX uHTErpanoB. [Ipocteifiue
NpUEMBI UHTETPUPOBAHUSL.

OnpeneneHHbIN UHTErPall U €ro MPUIOKEHUS. 3a/1a4u, PUBOASIINE K
NOHSTUIO  ONpeleNieHHbIX  uHTerpanoB. ®opmyna  Herorona-
Jletionuia. OCHOBHBIE TPUEMbl  BBIYMCICHHUS  OIpPENIEICHHBIX
uHTerpanioB.  [IpwiiokeHue  ONpENeNeHHBIX  HMHTETPAIOB K
BBIYMCIICHUIO IJIOUIAIeH, 00bEMOB, JUIUH JYT.

Tema 3. QuddepeHnumanbHbie YpaBHEHHSI
OObikHOBeHHBIE U depeHnnanbable  ypaBHeHUs.  Duznueckue
3amaun, npuBoadlMe K - Iud@epeHlIUANbHBIM  YPaBHEHHUSIM.
HubdepeHnmanbHbIe ypaBHEHUS TIEPBOTO TOpsIJIKa c
pa3aeIOIUMHUC NIEpPEMEHHBIMU u OJTHOPOJIHBIE
muddepeHIManbHbIe  ypaBHeHU. JIuHelHble nuddepeHImaibpHbIe
YpaBHEHUSA IIEPBOIO IOpsAKA. YpaBHeHue bepnymm.
JuddepeHnmanbable YpaBHEHHUS BBICIIIHX TTOPSIKOB.
4.3. Jlekuumu
O06beM yacoB
Ne n/m Haszeanue temsl Quio- 3aouHas
Ounas popma 3a04Has
(bopma dbopma
Tema 1. | JIuneitnas anrebpa 10 - 1
Tema 2. | Marematuueckuii aHau3 18 - 2
Tema 3. Huddepenunanbuple 8 i 1
YpaBHEHUS
Uroro: 36 - 4




4.4. IlpakTHyecKue 3aHATHS

O06bem vacoB
Ne /i HaszBanue tembl Ourio- 3aouHast
Ounast popma 3a09Has
dbopma popma
Tema 1. | JIuneiinas anrebpa 10 - 1
Tema 2. | Marematuyeckuii aHaIIN3 18 - 2
Tema 3. Huddepenunanbupie 8 i 1
ypaBHEHUS
Wroro: 36 - 4

4.5. JlabopaTopHbie padoThI
JlaGopatopHbie pabOThI MO JUCHUIUIMHE HE MPETyCMOTPEHHBI.

4.6. CamocTosiTeibHAsI pa0d0Ta CTYIEHTOB

O0BeM YacoB

Ne i/t Hazsanue teMbl Bung CPC Ounas OrHo- 3aounasa
(bopma 3a04Has (bopva
dbopma

Tyneitas MMOATOTOBKA K KOHTPOJIBHOMH
Tema 1. aboTe; BBITIOJTHCHHE 24 - 32
anredpa ’
JOMAIITHEro 3aJaHusI
Marematuaeckuii | TOATOTOBKa K KOHTPOJIbHOM
Tewma 2. abore; BBITIOJTHCHHE 24 - 60
aHanu3 ’
JOMAIITHEro 3aJaHusI
Tena 3 Juddepennmans | mOArOTOBKAa K KOHTPOJBHOMN 24 44
HbIE YPaBHCHHUSI pabore;
Hroro: 72 - 136

4.7. KypcoBble padoTbl/IPOEeKThI.
KypcoBsie paboThI 110 JTUCHUIUTHHE HE MPETYCMOTPEHBI.

5. O0pa3oBaTeibHbIE TEXHOJOT I

[IpenogaBanyie AUCUUILIMHBI BEIETCS C IPUMEHEHUEM CIIEAYIOIIUX BUIOB
o0pa30oBaTEIbHBIX TEXHOJIOTHH:

— TPAIUITMOHHBIE 0O0BSICHUTEIbHO-UILTIOCTPATUBHBIC TEXHOJIOTUH, KOTOPHIE 00ecIie
BPEMEHH;

— TEXHOJIOTUU TPOOJIIEMHOTO OOYyYEHHsI, HalpaBJICHHBIE HA pPa3BUTHE TO3HABATEI
pa3pellleHre KOTOPBhIX MO3BOJSIET CTYyACHTAaM aKTUBHO YCBaWBaTh 3HAHUS
(MCTONIB3YIOTCSI TOMCKOBBIE METO/IbI; TOCTAHOBKA MO3HABATEIBHBIX 3a/1a4);

— TEXHOJIOTUU PAa3BUBAIOMIETO OOYYEHUs, MO3BOJSIONINE OPUEHTUPOBATH
y4eOHBIN Tpollecc Ha TMOTCHIMAIbHBICE BO3MOXXHOCTH CTYACHTOB, WX
peanu3aluio u pa3BUTHUE;

— TEXHOJIOTMU KOHLIEHTPUPOBAHHOTO OOYYE€HUs, CYTh KOTOPBIX COCTOUT B CO3/aHI
CUCTEMHOT'0 U3YUYEHHUs COAECPKAHUSI YUEOHBIX AUCIUILIIMH 32 CYET 00bEAUHEHUS
3aHSATUN B TEeMaTHYECKHE OJIOKH;

— TEXHOJIOTMU MOJYJIBHOTO O0Y4YEHHUs, Tal0II1ue BO3MOKHOCTh 00€CIIeYeHUsI THOKOC
WHJIMBUIYaJIbHOMY Y4€OHOMY IJIaHY);

6



— TexXHOJIOTHU JudPepeHIIUPOBAHHOTO O0YyUYEHHUs, 00ECIeUunBaIoONie BO3MOXKHOCT:
peanu3oBaTh B KYJIbTYpHO-00pa30BaTE€IbHOM MPOCTPAHCTBE YHUBEPCHUTETA
UJEI0 CO3JJaHuUs PaBHBIX BO3MOXKHOCTEH JIJIs1 OJyUYEHUs 00pa30oBaHUs

— TEXHOJIOTMU aKTUBHOT'O (KOHTEKCTHOI'0) 00YYEHUS, C TOMOUIBIO KOTOPBIX OCYIIIE
MeTO/1bl OOYYEHHUSI) U T.A.

MakcumainbHas 3¢ (HEKTUBHOCTH MEJArOrH4eckoro mpouecca J0CTUraeTcs
NyTeM  KOHCTPYMPOBAHUS  ONTHUMAJIbHOIO  KOMIUIEKCA  IEJAaroru4ecKux
TEXHOJOTUH W (WJIM) UX DJJIEMEHTOB Ha JIMYHOCTHO-OPUEHTUPOBAHHOM,
NEeSATENbHOCTHOM, IMAJOTMYECKOM OCHOBE M MCHOJIb30BaHUS HEOOXOIUMBIX
COBPEMEHHBIX CPEJICTB O0YUECHHUS.

6. @opMBbI KOHTPOJISI OCBOEHM S JUCITUTLIUHbBI

Tekymas arrecranus CTYJA€HTOB MPOU3BOJAUTCA B  JUCKPETHBIE
BPEMEHHBIE  HWHTEpBaJbl  JIEKTOPOM WM  MPEnojaBaresieM,  BEAYIIUM
MPaKTUYECKUE 3aHATHUS 110 JUCHUIUIUHE, B CIACAYIOMUX Gopmax:

— (hpoHTATBHBIE U UHIUBUIYaJIbHbBIE OTIPOCHI;

— KOHTPOJIbHBIC pa0OTHI;

— 3al[UTa JOMAIIHUX 3aJIaHUN.

@OHJBI OLEHOYHBIX CPEJICTB, BKJIIOYAIOIINE TUIOBBIC WHIWBUAYAIbHBIE
3a/1aHUs, KOHTPOJIbHBIE PA0OTHI, MO3BOJISIONINE OIEHUTH PE3yJIbTaThl TEKYIIEH
U TPOMEXKYTOUHOM aTTecTallid OO0ydalIMuXcs MO0 JJaHHOW JMCIMILIMHE,
NOMEIAI0TCST B MPWIOKEHWH K pabodeill mporpamMMe B COOTBETCTBUM C
«ITonoxxenneM o GOH/IE OLEHOYHBIX CPEACTBY.

dopma arrecTalyy 1O Pe3yabTaTaM OCBOCHUS IUCLUILIMHBI IPOXOAUT B
dbopMe MNHCHMEHHOTO 3K3aMeHa, BKIIOYAIOIIEr0 TEOPETHYECKHUE BOMPOCHI U
IIpaKTUYECKUE 3aJaHus. B ciydyae HENOJHOro, CHOPHOIO WM HEKOPPEKTHOIO
BBIIIOJIHEHUSI 3aJaHUs NMCBMEHHOIO JK3aMEHa, JOIYCKAETCA YTOUYHSIOLIUN
YCTHBIM OIPOC CTYJIEHTa, HA OCHOBAaHMHM KOTOPOTI'O0 BO3MOXHA KOPPEKTHPOBKA
OLICHKH PE3YJIbTAaTOB MPOMEKYTOUYHOM arrecTanuu. JJomyCcK K MpOMEKYTOUYHOU
aTTECTALMU MTPOU3BOAUTCSI HAa OCHOBAaHUM PE3YyJIbTATOB TEKYILETO KOHTPOJIA, a
MMEHHO OTCYTCTBHIO 3aJI0JDKEHHOCTEM 10 BCEM BUJAM TEKYILETO KOHTPOJIS.

B sK3amMeHanMOHHYIO BEAOMOCTh U 3QYETHYIO KHUKKY BBICTABIISIFOTCS
OIICHKH TIO0 IITKaJie, MPUBEJICHHON B TaOJIHIIE.

[IIxana oneHUBaHUS XapaKTepI/ICTI/IKa SHAHWA IIpEAMETA U OTBCTOB

OTINYHO (5) CryneHT TiyOOKO U B TMOJHOM O0OBEME BIAJEeT MPOrPaMMHBIM
MarepraioM. ['paMOTHO, MCUEpIIBIBAIONIEC U JIOTUHYHO €r0 H3JiaracT B
YCTHOW WM MUChbMeHHOUM (opme. [Ipu 3TOM 3HAET peKOMEHOBaHHYIO
JUTEpaTypy, MPOSIBISET TBOPUYECKUI MOAXOJ B OTBETaX HAa BOMPOCHI U
NPaBUIILHO OOOCHOBBIBAET TPHUHATHIE PEIICHUS, XOPOIIO BIaJeeT
YMEHHSIMU ¥ HaBBIKAMH TIPY BHITIOJTHEHUH MPAKTHYECKUX 3a/1a4.

xopo1o (4) CryzneHT 3HaeT NpOrpaMMHBIA MaTepual, I'PaMOTHO M IO CYTH
u3jgaraeT ero B YCTHOW MM NHMCbMEHHOM ¢opMme, AomycKas
HE3HAUUTENbHbIE HETOYHOCTH B  YTBEPXKJIEHHIX, TPAKTOBKAX,
ONPENENICHUAX M KaTeropusX WM HE3HAYUTEIbHOE KOJIUYECTBO
omn6ok. [Ipu 3ToM BraseeT He0OOXOAUMBIMH YMEHUSIMHU M HaBBIKAMU
IPY BBINOJIHEHUH IPAKTUYECKUX 3a/1a4.

YAOBJICTBOPUTCIILHO (3) CTYI[CHT 3Ha€T TOJBKO OCHOBHOM mnpor paMMHBIﬁ MaTcpurall,
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JIOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO YETKHe (OPMYITHPOBKH,
HETOC/IeIOBATEIbHOCTh B OTBETAX, M3JIaraéMbIX B YCTHOW WM
nUCbMEHHOM (Gopme. [Ipu 3TOM HETOCTATOYHO BJIAJCET YMEHUSMHU U
HAaBBIKAMU TPH BBIMOJIHEHUH MPAKTHUYCCKUX 3ajaad. Jomyckaer 1o
30% omnOOK B U3JIara€MbBIX OTBETAX.

HEYJIOBJIETBOPUTEIHHO (2)

CTyneHT He 3HAeT 3HAYUTEIbHOW YacTH MPOrpaMMHOTO MaTepuara.
[Ipu sTOM AOIyCKaeT MPUHLIMIUAIIbHBIE OIUOKH B JJOKA3aTEIbCTBAX,
B TPAKTOBKE MOHATHUM M KAaTETOPHil, MPOSBIAET HU3KYIO KYIbTYPY
3HAaHHUI, HE BJIAJACET OCHOBHBIMM YMEHUSMHU M HaBBIKAMH NIPHU
BBITIOJITHEHUHM TIpaKkTUyeckux 3aaad. CTyAEeHT OTKa3bIBaeTCsl OT

OTBCTOB Ha JOIMMOJHUTCIBbHBLIC BOITPOCHI.

7. YueOHO-MeTOAHYECKOe 7| NMPOrpaMMHO-UH(OPMALIMOHHOE
ol0ecneyeHue TMCHUNIMHBI:

a) OCHOBHas JuUTeparTypa:

1. Kupkunckuit A.C., Marematudeckuii anaim3 : YdeOHOe mocooue s
By30B / Kupkunckuit A.C. - M.: Akanemuueckuii I[lpoext, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : aaextponusiii // DBC
"KoHcynbrant cTynaeHra" : [caiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mata
obpamenus: 02.09.2022). - Peskum q0cTyma : 1Mo MOAMKMCKE.

2. Makcumenko B.H., Kypc marematnueckoro aHanmu3a : y4eOHHUK /
Makcumenko B.H. - HoBocubupck : Uzn-so HI'TY, 2016. (Cepus "YuyeOHUKH
HI'TY") - ISBN 978-5-7782-2914-3 - Tekct : »snektponnbii // 3BC
"KoncynpTant ctyaeHTa" ; [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143.html (mata
obpamenus: 02.09.2022). - PeskumM qocTyma : 1Mo MOAMKMCKE.

3. IlonoB B.C., Jluneitnas anrebpa : yuednoe nocodue / B.C. Ilonos - M. :
NznarensctBo MI'TY um. H. O. baymana, 2016. - 251 c¢. - ISBN 978-5-7038-
4305-5 - Tekct : anexrponusiii // IBC "Koncynbrant ctynenTa" : [caitT]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055.html (marta
obopamenus: 02.09.2019). - Pexxum noctyma : 1Mo MOATHCKE.

4. Yeromun A.Il, JluneitHas anreOpa W aHAIUTUYECKAas TEOMETPHUS :
yaebnoe nocooue / Yeronun A.IL - Poctos #//] : M3a-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Tekct : snextponnbii // ObC "Koncynbrant
cryaeHTa" : [caifT]. - URL X
http://www.studentlibrary.ru/book/ISBN9785927517282.html (mara
obpamenus: 02.09.2022). - Pexxum noctyma : 1Mo MOATIHCKE.

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

1. bexnemumieB /. B. Kypc aHanuTuueckoid reoMeTpuud U JMHEHUHOU
anreOpsl [Tekcr] : yueOnuk / JI. B. bexnemumes. - 5-¢ uzn., nepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmant A. ®@. Kpatkmii kypc matemaTudeckoro anammsa [Tekcr] :
yueOHuk / A. @. bepmant, U. I'. ApamanoBuu. - 8- uzn., ucnp. u gom. - M. :
Hayxka, 1973. - 720 c.




3. bepman I'. H. COopHuk 3amad mo Kypcy MaTEeMaTHYE€CKOTO aHalu3a
[TekcT] : yue6. mocodue / I'. H. bepman. - 20-e u3z. - M. : Hayka, 1985. - 384 c.

4. Jlanko II. E. Beiciias matemaTHka B yHpaXHEHUSX M 3a7adax: Yueo.
[Tocobue nnst By3oB / II. E. Jlanko, A. I'. Ilonos, T. S. KoxeBnukona, C. IL
Hanko. — 7-e wu3n.,, ucnp. - M. : 000 «M3garensctBo ACT»: OOO
«M3narenbctBOo «Mup u O6pazoBanuey, 2014. - 816 c.

5. Knerenuk J[. B. COopHuk 3a7a4 10 aHAIUTUYECKOM reomeTpun [ Tekcr] :
yue6. nocobue nns Bry30B / 1. B. Knerenuk ; nox pen. H. B. E¢umosa. - CII6. :
"CneumnansHas aurepatypa”, 1998. - 200 c.

6. I'pubanos B. M. Beicmias marematuka. Kypc nexumii. Y. 1 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIsexn. - Jlyranck : U3n-so BHY um. B.
Hams, 2002. - 164 c.

7. I'pubanoB B. M. Beicmias marematuka. Kypc nexumii. Y. 2 [Tekct] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIsexn. - Jlyranck : U3n-8o BHY um. B.
Hans, 2002. - 144 c.

8. 'pubanoB B. M. Briciias maremaruka. Kypc nexumii. Y. 3 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIsexn. - Jlyranck : MU3n-8o BHY um. B.
Hans, 2003. - 174 c.

9. llIneitnep B. E. Kpatkuii kypc Beicuieit matematuku. B 2 T. [Tekcr] :
yue0. mocobue / B. E. lueitnep, A. N. Cayukuii, A. C. IllymoB. - 2-e u3m.,
nepepad. u nor. - M. : Beicu. mikona, 1978. - 328 c.

10. COopHuk 3a1a4 o Marematuke Juist BTy30B. Y. 1. JIuneitnas anre6pa u
OCHOBBI MaTeMaTH4yeckoro aHanuza [Tekcrt] : y4e6. mocobue / mon pex.: A. B.
Edumoga, b. I1. lemunoBuua. - M. : Hayka, 1981. - 464 c.

11. COopuuk 3amad mo martematuke ais BTy3oB. Y. 2. CnernuaibHbIe
paszenbl MaTeMaTrudeckoro aHanusa [Tekct] : yue6. mocobue / mox pen.: A. B.
Edumoga, b. I1. lemunoBuua. - M. : Hayka, 1981. - 368 c.

12. Byrpos f. C. Bricmias marematuka. B 3 1. luddepennuanpHoe u
uHTerpanbHoe ucuncinenue [Tekct] : yueonuk ansa By3oB / 5. C. byrpos, C. M.
Huxonbckuid. - 8- usm., crep. - M. : [Ipoda, 2007. - 509 c.

13. Kynpssues B. A. Kpatkuii kypc Boiciieit matemaTuku [Tekct] : yueo.
nocobue / B. A. Kyapssues, b. I1. Jlemunosuu. - 4-e usz., nepepad. u gor. - M.
: Hayka, 1975. - 624 c.

14. TluckynoB H. C. luddepennmanbHoe U UHTETPAIBHOE HWCUYUCICHHUS:
s Bry30B. [Tekct] : yue6. mocobue / H. C. IluckynoB. - 13-¢ m3a. - M. :
Hayxka, 1985. - 560 c.

15. byrpor . C. Juddepennmansnoe W HMHTETPATLHOE HMCUNUCICHUE
[Texct] : yueonuk / 5. C. byrpos, C. M. Hukonbckuii. - M. : Hayka, 1984. - 432
C.

B) MeTOAMYECKHE YKA3AHUS:

1. Meroanueckrne peKOMEHIAIMM U COOPHUK MPHUMEPOB JIJI BBITIOJTHECHUS
WHAWBUAYAJIbHBIX 3aJlaHUA MO BbICHIEH MaTemaTuke. Paszmen: «JIuHeiHas u
BEKTOpHasi anredpa» s CTYJACHTOB HWH)KCHEPHBIX, JJEKTPOTCXHUYECKUX H
SKOHOMHUYECKHX HAIpaBJICHUU MOATOTOBKH [DJIEKTPOHHBIM pecypc] / coct.: B.

9



B. Mansii, /I. B. Mansiid, B. C. [llenokos. - JIyranck : JIHY um. B. Jlans, 2019.
- 156 c.

2. Metonuueckue yka3zaHHMsl K MPaKTHUYECKOM paboTe MO JUCHUILIMHE
“Boiciiast matematuka” [OnekTpoHHbld pecypc] . U.1 : Jlunelinas anrebpa u
aHanutuyeckas reometpus / coct.: B. B. Mansii, JI. B. Mansriii. - Jlyraack :
JII'Y um. B. Hans, 2015. - 82 c.

3. Meroanueckrue ykazaHusi K MPAKTUYECKOW paldoTe MO TUCIUIUIMHE
“Boicmiasi matematuka” [DnekTpoHHbIM pecypc] . Y. 2 : Jduddepenunanbuoe
ucuucnenue / coct.: B. B. Mansriit, JI. B. Mansiit. - JIyrauck : JIT'Y um. B. Jlans,
2015. - 71 c.

4., Meroauyeckue yKazaHUsi K MPAKTUYECKOW paboTe Mo IUCIUIUIMHE
“Bpiclias  mateMatuka”’ [OnekTpoHHbI pecypc] . Y. 3 : HuTerpanapHOe
ucuucienue / coct.: B. B. Manwiii, JI. B. Mansiii. - JIyranck : JII'Y um. B. Jlans,
2015. - 70 c.

5. Meroandeckrue ykazaHUsi K MPAKTUYECKOW padoTe MO JTUCIHUILUIMHE
“Beiciass Marematuka’ [OnekTpoHHBIM pecype] . U. 4 : DyHKIMUM MHOTHX
nepemeHHbIX. uddepenunansusie ypaBuenus / coct.: B. B. Mausrii, . B.
Mansgrit. - Jlyranck : JII'Y um. B. Jans, 2015. - 67 c.

I) HHTEPHET-PecypcChl:

MuHHCTEpCTBO HayKH U BhICIIETo obpa3oBanus Poccuiickoit deneparuu
— https://minobrnauki.gov.ru/

OenepanpHas ciayxk0a 1Mo Hax3opy B cdepe 00pa3oBaHHs U HAYKH —
http://obrnadzor.gov.ru/

[Toptan denepanbHBIX rOCyAapCTBEHHBIX 00pa30BaTENbHBIX CTaHIAPTOB
BBICIIIETO OOpa3oBanus — http://fgosvo.ru

denepanbubiii mopran «Poccuiickoe obpasoanue» — http://www.edu.ru/

Nudopmarmonnas cucrema «EamHoe okHO gocTymna K oOpa3oBaTeIbHBIM
pecypcamy» — http://window.edu.ru/

denepanbHbIA EHTP HHPOPMAITMOHHO-00pa30BATEIBHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHbIE OMOJIMOTEYHbIE CHCTEMbI M PeCypPChl

DOnexkTpoHHO-0MOMMoTeunast cucremMa «KOHCYJIbTaHT CTyAeHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DIEeKTPOHHO-OMOIMOTCUHAS cucreMa «StudMed.ru» -
https://www.studmed.ru

NupopmannoHHbIH pecypc OnodIMoTEeKH o0pa3oBaTe/IbHOM
OpraHM3anun

Hayunas 6ubnmorexa umenu A. H. Konsiera — http://biblio.dahluniver.ru/

8. MaTepHaJbHO-TEXHHYECKOE o0ecneuyeHue THCIUIIMHBI

OcBoeHME IUCIUIUIMHBI «MaTeMaThuka» MpeanoyaracT HCHOJIb30BAHUE
aAKaJIEeMUYECKUX ayJUTOPUN, COOTBETCTBYIONIMX JACHCTBYIOIIUM CAaHUTAPHBIM U
MPOTHUBOIIOKAPHBIM MIPaBUJIaM U HOPMaM.

[Ipouee: pabodee mecTo mpemogaBaTelisi, OCHAIIEHHOE KOMIIBIOTEPOM C
nocTyrnom B MHTepHeT.
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http://obrnadzor.gov.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
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https://www.studmed.ru/
http://biblio.dahluniver.ru/

[IporpammHoe obecnieueHue:

DyHKIUOHAIBLHOE
Ha3HAYeHHUe

BecniiaTHoe
NMporpaMMHoe
o0ecrmeueHue

CcebLIKH

OdwucHbIif MakeT

Libre Office 6.3.1

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

OmnepanroHHast https://ubuntu.com/

ccTema UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

T1o4YTOBBIN KIIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

DailsT-MeHEeHKED

Far Manager

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

ApxuBarop 7Zip http://www.7-zip.org/

T'paduteckuii GIMP (GNU Image | http://www.gimp.org/

fa o Manipulation http://gimp.ru/viewpage.php?page_id=8
PEAAKTOP Program) http://ru.wikipedia.org/wiki/GIMP
PenakTop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruteiiep VLC http://www.videolan.org/vic/
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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/

B pe3yJibTaTe OCBOCHHUS Y4eOHOM TUCHMILIIMHBI

IHacnopt
(¢oHaa OLIEHOYHBIX CPEACTB 0 Y4eOHOU AMCHHUILINHE
«MareMaTuka»
Ilepeyenb KoMIeTeHUMI (3JIEMEHTOB KOMIIETEHIMIH), pOPMHUPYEMBIX

Kon dopmynHupoBKa KonTtposmmpyem Orarsl
KOHTPOJIUPYEMOM KOHTPOJUPYEMOU bI€ TEMBI YueOHOM dbopmupoBaHUs
/i KOMIIETEHITUU KOMIIETCHIIHI JTUCIUTIITUHBI (cemecTtp
W3Y4EHHUS)
OIlK-1 crocoOeH Tema l. 1
WCI0JIb30BaTh 3HaHUA U | JIuHeliHas anredpa (HauanbH
METOEI 131%)
SKOHOMUYECKON HAYKH, Tema 2. 1
NIPUMEHSATH Maremarnueckuit (HauanbH
CTaTHCTUKO- aHaJIN3 bIif)
MaTeMaTHICeCKHMA Tema 3. 1
MHCTPYMEHTAPUH, Huddepennnanbuble (HayanpH
CTPOUTh  DKOHOMHKO- | ypaBHCHHS 13179
MaTeMaTHYEeCKHE
MOJIeTTA, HEOOXO0auMBbIe
TUISt pelieHus
pohecCHoHATBHBIX
3a/1a4, aHAJIU3UPOBATh
U HUHTEPIPETHPOBATH
MOJTy4YEHHBIE
pe3yNbTaThl
IToxka3aTesm M KPUTEPUU OLICHUBAHUS KOMIIETCHIIMH,
OoInucaHue ImMKaJ OcHUBaHUA
Kon [Tokazarens KonTponup Haumenos
KOHTPOJUPYEMOU OIICHUBaHMs (3HAHUS, yeMble TeMbI aHUE OLIEHOYHOTO
/11 KOMIIETEHIIU U YMEHHSsI, HABBIKH ) yueOHOM cpeicTBa
JCITUTUIAHBI
OIlK-1 3HaTh: OCHOBHBIE TOHATUSA Tema 1, dpoHTab
u METO/IbI Tema 2, HBIC u
MaTeMaTHYECKOTrO Tewma 3, WHUBUIyaJIbHbIE
aHanms3a, B 4acTH OIIPOCHI;
muddepeHnnaIbHOr0 | KOHTPOJIbHbBIE
MHTErPAILHOTO paboTHI;
VCYHCIICHHUS; TEOPUH JIOMalIHue
JIMHEMHOMN anreopsl; 3a/1aHU;
TEOPUHU MPOMEXKYTOUHAS
g depeHInanbHbIX aTTeCcTalus
YpaBHEHUH. (?K3aMeH)
YMETh: HCIIOJIb30BaTh
METOJIbl MaTeMaTHYECKOTO
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aHanu3a, JIMHEHHO N
anreOpel;  UCIOJIL30BATh

OCHOBHBIE MIPUEMBI
00paboTku
9KCIIEPUMEHTAIBHBIX

JAHHBIX; PEIIaTh THUIIOBBIC
3amaum; oOpamaTrhCs K
UH(POPMALMOHHBIM
cucreMaMm (Untepmer,
ClpaBoYHAsT ®  Jpyras
MaTeMaTHyecKas
JTUTEPATYpPA) TUTSI
TIOTIOJTHEHUSI U YTOYHEHUS
MaTEMaTHYECKUX 3HAHUU.

BJIAJICTh:
MaTeMaTUYECKUMU
MOHSATUSIMU U CHUMBOJIAMH
JUIST BBIPAKECHUS
KOJHNYECTBEHHBIX u
Ka4yeCTBEHHBIX
OTHOIIICHUH,
MaTeMaTUYECKUMU
METOJIAMHU U aJTOPUTMaMU
B MPUIIOKEHHUSIX K

€CTCCTBCHHBIM HayKaM.

(DOHIIBI OOCHOYHBIX CPCACTB I10 AUCIHHUIIIINHC «MartemaTuka»

Bonpoce! 1751 GpoOHTANBHBIX M HHANBHIYAJIbHBIX ONIPOCOB:

Tema 1. Jlunetinas anceopa.

1. Kakue cucrembl JMHEHHBIX  anreOpauMyecKuX  ypaBHEHUH  Ha3bIBAKOTCS
OIpeIeNIEeHHbIMU, HEOTIPE/IeIEHHBIMU, HECOBMECTHBIMU?

2. Kakoii sBisieTcst KBaJjpaTHasl CUCTEMA JIMHEHHBIX alnreOpandyecKux ypaBHEHUH, €Clii
ee OIpeeIUTENb PaBeH HYI0?

3. Kakoil noipkHa ObITH cHUcTeMa JIMHEHHBIX alreOpauyeckuX YpaBHEHUH, 4TOObI ee
MO’KHO ObLIO periats MeToioM Kpamepa?

4. Cucrema JIMHEHHBIX anreOpandyeckux ypaBHeHUH pemaercs meroaoMm [aycca. Kak
y3HaTh, 4TO OHA OIpEIeIeHHAas!, Heollpe ieJIeHHasl, HECOBMECTHas1?

5. YUro takoe Matpuna? Kakumu MoryT ObITh MaTpHIIbI?

6. Kakue maTpuisl MoxkHO niepeMHOkaTh? Kak oHM nepeMHOatoTcs?

7. Yto Takoe omnpeAeauTeab BTOpOro nopsaxa?

8. Uto Takoe onpeaeauTeab TPEThEro nopsaka’?

9. Yto Takoe MUHOP 2JIEMEHTA @;; ONPEACTUTENA?

10. Yro Takoe anreOpandeckoe MOMONHEHUE DIEMEHTA A;j ONPENCTUTENS?

11. Yro 3HAYUT Pa3oOKUTh ONPEIACTUTEIb 110 3JIEMEHTaM CTPOKHU HIIM CTOJIOnAa?

12. Kakasg maTpuia HasbIBaeTcs OOpaTHOM MO OTHOIICHUIO K JAHHOM KBaJpaTHOM
Marpuie?

13. Kak 3anucaTh KpaMepOBCKYIO CUCTEMY JIMHEHHBIX alredpanyecKux ypaBHEHHH B
MaTpuuHOU Gopme?
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14. Kak mocTpouTh OOpaTHYI0 MAaTpuUIly JUId JAaHHOW KBAaJPaTHOM MAaTpHLbI C
ONPEIEIUTENEM, OTIUYHBIM OT HYJIA?

15. Yo Takoe BekTOp? €ro ;iMHa? OpT BEKTOpa?

16. Cpopmynupyiite CBOICTBA ONEepaly CIOKEHHUS BEKTOPOB.

17. Tlpu xaxux yenosusx: 1) |d + b| = |d| + |b|? 2) |d + b| = |@| — |b|?

18. Kakre HECKONBKO BEKTOPOB HA3BIBAIOTCS JIMHEHHO 3aBUCHMBIMH? JIMHEHHO
HE3aBUCHUMBIMU?

19. Kak reoMeTpHWYEeCKH pacrojiaraloTcs Tapa WM TPOWKa BEKTOPOB JIMHEWHO
3aBUCHMBIX BEKTOPOB? JIMHEIHO HE3aBUCUMBIX BEKTOPOB?

20. Yto Takoe 0a3uc HEKOTOPOTO MHOXKECTBA BEKTOPOB? KOOPIMHATHI BEKTOpa B
BbIOpaHHOM Oa3zuce?

21. ChopmynupyiTe MpaBHUIIO CIOXKEHHS JIBYX BEKTOPOB, 33JJaHHBIX PA3JIOKEHUSIMH B
HEKOTOpoM Oazuce.

22. ChopmynupyiiTe TOHITHE TMPSAMOYrOJBHOTO 0a3uca W MPSMOYTOJIEHOW
JIEKApPTOBOM CUCTEMBI KOOPJIMHAT.

23. UTo Takoe CKaJsIpHOE, BEKTOPHOE M CMEIIAHHOE MPOM3BeIeHUE X BeKTOpoB? Kak
ux BeIUMCIATH? [lepeunciuTre uX cBOMCTBA U TEOMETPUUYECKUIN CMBICI.

Tema 2. Mamemamuueckuii anaius.

24. Kakoe 9iCIIOBO€ MHOKECTBO HAa3bIBACTCS OTPAaHUYECHHBIM CBEPXY?

25. Kakoe 9rciioBoe MHOKECTBO HAa3bIBACTCS OTPAaHUYCHHBIM CHU3Y?

26. Kakoe 9riciioBoe MHOKECTBO HAa3bIBACTCS OTPAaHUYCHHBIM CHU3Y?

27. UTo Ha3bIBaETCS TOUHOUM BEpPXHEH IPAHUIICH YUCIOBOTO MHOXKECTBA?

28. UTo Ha3bIBaeTCSl TOUKOW HIDKHEW TPAHMIICH YHCIIOBOTO MHOXKECTBA?

29. Uto Ha3bIBaETCS MOIYJIEM IEUCTBUTEIHHOTO Unca?

30. Ipu kakux ycnosusx |x + y| = |x| + |y|.

31. Ipu kakux ycnosusx |x + y| = —|x| + |y|.

32. Harmmute HEpaBEHCTBA, CBSA3BIBAIOIINE MOIYJIb CYMMBI M Pa3HOCTH JBYX YHCEI C
CYMMOM U pa3HOCTBIO UX MOYJIECH.

33. U3o6pa3ute rpaduk pyHkuuu y = sign x.

34. U3o6pasure rpaduk Gynkuuu y = [x]| — menas yacTs yucia x.

35. ChopmynupyiiTe  TeopemMy O  TIpeaeiie  OrpaHUYCHHOM  MOHOTOHHOM
GhyHKIMH(TTOCTIEA0BATEIIBHOCTH ).

36. [laiiTe onpeneneHue MOHATHS 3161_1)1(11 f(x) = A Ha s3bike 6 — €.

37. Naiire omnpenenenue moHstus lim f(x) = A , ucrnonb3ys MOHATHE OGECKOHEYHO
x—a

Majoi QyHKIMH NIPU X — A.
38. Chopmynupyiite TeopeMy O CKaToi mepeMeHHOM.
39. Chopmynupyiite TeOpeMy O MPEIeIbHOM MEPEX0/ie B HEPABEHCTBE.
40. Chopmynupyiite Teopemy 00 OrpaHUYEHHOCTH (DYHKIIMU, UMEIOIICH Mpeaen npu
X - a.
41. ChopmynupyiiTe TeopemMbl O TMpeaeraax CyMMBbI, HPOU3BEIEHUS W YaCTHOTO
(b yHKIIHIA.
42. ChopmynupyiTe onpeaencHue mOHATHSI lim+ f(x) = A na s13p1KE & — €.
xX—a
43. Chopmynupyiite onpenenenne noustus lim f(x) = A Ha s3bike § — €.
X—->a—
44. JlaiiTe onpeiesieHre MOHATHS liIIl flx) =A.
X—>+00
45. Taiite onpenenenue noustus lim f(x) = A.
X——00
46. laiite onpenenenue noustust lim f(x) = A.
X—00

47. Hannmure HCpBBIfI 3aMevaTeIbHbIN npeaci u npcaciibl, CBA3aHHBIC C HUM.
48. Hanuure BTOpOﬁ 3aMevaTeIbHbIN npeaci u nmpeaciibl, CBA3aHHBIC C HUM.
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49. Jlaiite onpenenenne noustus lim f(x) = +oo.
x—a
50. 27.[aiite onpenenenune noustus lim f(x) = oo.
x—a

51. Mcnonb3ys onpeseieHne MPOU3BOIHOM, HaiiauTe y'(4), ecinu y = /x.

52. 'eoMeTpruecKkuid CMBICI MPOM3BOJHOW. Hamummre ypaBHEHHE KacaTelIbHOW K
rpaduky pyHKIMHM Y = arctg x B Touke x = 1.

53. Haiigure yriisl, o KOTOPBIMU HEPECEKAIOTCS JIMHUU X2 + y2 = 8, y2 = 2x.

54. IlpuBenure npumep GyHKOHH, TpahuK KOTOPOW HMEET B HEKOTOPOW TOYKE
BEPTUKAJIBHYIO KaCaTeIbHYIO.

55. Haiinure f/(1) u f{ (1), ecu f(x) = |x — 1|e*. Cymecrsyer u f'(1)?

56. Haitmure y,, ecmu: a) y = In(x + Va2 + x2); 6) y = arctg th(x).

57. Uro mMokHO ckazath o jauddepenuupyemoct cymmbl dyrkmuii f(x) + g(x) B
TOYKE X = X, €CIIH, B OTOM Touke: a) pyHkuus [ (x) nuddepenuupyema, a pyukuus g(x) He
nuddepennupyema? 6) ooe pynkuuu f(x) u g(x) e muddepeHupyemor?

58. Ucnosib3yst  ompeneneHue, MOKAKUTE,  4YTO byHKIIHS y=Xx
muddepeHurpyeMa B Touke X = 2 u Haiaute e€ nuddepeHiuan B 3TOi TOUKE.

59. SIBnsiercst M HEMIPEPBIBHOCTH (DYHKIIUH B JAHHOW TOYKE TOCTATOYHBIM YCIOBHUEM
mudpdepenunpyeMocti? OTBET 000CHOBATH C IOMOIILBIO PUMEDA.

60. J{nst kakux QyHKuil tuddepeHpan paseH npupamenuto? [IpuBenure mpumep.

61. Chopmynupyiite, B YEM COCTOUT TEOMETPUYCCKHH W (DU3UYCCKHNA CMBICI
muddepeniana.

62. YUto moHUMaeTCs 1Mo HHBAPUAHTHOCTHIO (hopMEI epBoro auddepenimana?

63. Ucnosib3ys popmyny s Beraucienus muddepennuana, Haiiaure dy, ecim y =
x - sinx + cosx.

64. Ilycte y =sinx, x = cost Kakue u3 creayromux paBEeHCTB CIPABEIJINUBHI:
dy|t=§ =0; dy|t=§ =dx; dyltzg = —dt?

2 _2x

65. Moxer ju cymectsoBath ' (x,), ecnu He cymectByeT f'(xg)?
66. Haitmure £ (x), ecim f(x) = Inx - x.
67. Beruncnure, UCTIOJIB3YS MIPaBUIIO Jlomurans:
. 2
X'COSX;SIDX; 6) hm xm.
X x—-+0
68. Hanmiure Qopmyiny Teinopa ais ¢yskuuu f(x) ¢ OCTAaTOYHBIM YJIEHOM B
dopwme: a) [leano; 0) Jlarpamxka.
69. Pasnoxure ¢pynkuuro f (x) = In cos x mo Gpopmyne Makaopena 10 4ieHOB ¢ X,
70. C nomotpto Gopmyasl MakiopeHa MM KAaHOHUYECKUX Pa3IOKCHUN MOJTYYHUTE
npuOImKkénHyr0  GopMyny (OrpaHMuYMBAasCH WIEHaMH HOpAAKa X2) 1 (QYHKIMIA:

a)y=v1+x,x—-0,|x|<1,6)y=In(1+3x),x -0, |x] <1/3.

a) lim
x—0

o . eM®—\1+bx
71. Halinute yncaa a u b takue, uro lim —z = 1.
x—0
72. Uccnenyiite byHKIIUN u MTOCTPOMTE ux rpaduku:

_2)2
a)y:w;6)y:xzx_ ’B)y:'\s‘/l_xz.

4 4
73. Kakoii w3 KOHYCOB, OIIMCAHHBIX OKOJIO IOAaHHOTO IIapa paanyca R, UMECT

HauMEHbLINH 00beM?

74. Kakast QyHKIUS Ha3bIBaeTCsl MMEPBOOOPA3HOM MO OTHOIIEHUIO K GyHKIMH f(x),
3aJJaHHOM Ha JaHHOM IIPOMEXYTKe?

75. Uem oTimyaroTcs ABe nepBooOpasHble QYHKIUH sl OJTHOM U TOH ke (QyHKIIUN Ha
OJTHOM M TOM XK€ MPOMEXYyTKe?

76. B ueM COCTOUT CBOICTBO IMHEHHOCTH JJIs1 HEOTIPEIEIEHHOTO HHTErpana’?

77. 3anumute GopMyay HHTETPUPOBAHUS 110 YACTSIM B HEOIIPEIEIEHHOM HHTErpajie.

78. Kakylo  TOJCTaHOBKY  HYXHO BBIIOJIHUTh /ISl PallMOHAIM3ALUN

WHTErpaja f R G/}, W) dx?
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79. Yxaxure palMOHATU3UPYIOITYIO [I0JICTAHOBKY IE:

n|ax+f
WHTETpana f R (x, /m> dx

80. Kakoii uHTeTpa Ha3pIBaeTCsl HeOEPYyIUMCs?

81. ChopmynupyiiTe 10CTaTOUHOE YCIOBUE CYLIECTBOBAHUS IEPBOOOPA3HOM.

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

83. Uemy paBHa MPOU3BOJHAS HEOMPEACICHHOTO HHTErpasia?

84. Ilokaxure, uro ¢yukuuun Fi(x) = —%cost; F,(x) = sin?x  sBustorcs
1epBOOOPa3HBIMU OJTHOW U TOH ke (PYHKIIMH HA YUCIIOBOU OCH.

85. JlokaskuTe CHpaBeIMBOCTL (GOPMyIbl il TabmuuHoro muTerpaiaf x™dx; (n #

-1).
dx
86. JlokaskuTe CHpaBeTMBOCTL (OPMYJTBI U TaGJIMYHOTO HHTErpana | T
dx 2
87. Beruncnure unrerpan [ ———; (q - 0), CBEJISl €ro K TaOJIMYHOMY.
x2+px+q 4
dx 2
88. Bulumciute uaTerpan [ Fiprid (q - p: < 0), CBEJISl €ro K TaOJIMYHOMY.
dx
89. BerumcnuTe wHTETpa f ﬁ’ CBEJIsl €r0 K TaOTUIHOMY.
x%2+px+q

90. BeIunciuTE C TOMOUIBIO MHTErPUPOBAHHKS 110 YacTsM [ X - sin ax dx.
91. 3amumMTe WHTErPAIBLHYIO CYMMY, COCTaBiieHHYIO s ¢Gyakuun f(x) Ha
npomexyTke [a; b]. OObACHUTE CMBICI BEJIMYUH, BXOISAIIAX B HOPMYITY.

. . . b
92. Kakoif reOMETPUIECKHIA CMBICT HMEET OTPEICIICHHBI HHTErPajl fa f(x)dx, rne

f (x)- menpepriBHAs HeoTpHLATENbHAS DYHKIMS?

93. ChopMmynupyiite HOCTATOYHBIE YCIOBHS HMHTerpupyemoctd ¢yukuuuf (x) Ha
KOHEYHOM MIPOMEXKYTKE [a, b].

94. Kakas QpyHKIUS Ha3bIBACTCSI MHTETPUPYEMON Ha MMPOMEXyTKe [a, b]?

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

96. ChopmynupyiiTe HEOOXOaUMOE YCIOBHE HHTETPUPYEeMOCTH (GYHKIIMM Ha
npomexyTke [a, b].

97. Uemy paBeH OIpe/IeICHHBI HHTETPAT OT HEYETHON (QYHKIIUU TI0 CHMMETPUIHOMY
npoMexyTKy[—a; al?

98. Ecnu npeenbl MHTErPUPOBAHHS IOMEHSTh MECTaMH, TO KaK U3MEHUTCS BEJTMYNHA
uHTerpayia? Belpazure 3To CBOMCTBO (JOPMYIIOH.

99. ChopmynupyiTe CBOMCTBO JUHEHHOCTH OMPEICICHHOTO HHTETpaJa.

100. ChopmynupyiiTe CBOWCTBO, CBSI3bIBaroOIlee 3HAKU (DYHKIUH M OMPEIEIIEHHOTO
WHTErpajia Ha IPOMexyTke [a, b].

101. Chopmynupyiite  cBOMCTBO 00 HMHTETPUPOBAHMHM  HEPABEHCTBA  MEXKIY
GyHKIUSAMU HAa TPOMEKYTKE [a, b].

102. ChopmynupyiiTe cBOIMCTBO 00 OLIEHKE MOAYJIS OMPEACICHHOTO HHTErpaa.

103. ChopmynupyiiTe TeopeMy O CpEIHEM Ui OIPEICICHHOIO HMHTErpajia OT
HEeMpepbIBHON (DYHKITHH.

104. 3anumute Gpopmyny Hetotona — JleiiGHuna.

105. IlpuBeauTe TEOMETPUUYECKYIO HHTEPHpPETAIMIO TEOPEeMbl O CpeTHeM Ul
OTIpeNIeNIEHHOTO UHTErpaa.

106. Yto Takoe cpemHee (MHTErpanbHoe) 3HaueHne (GyHKIMU f(X) Ha TPOMEKYTKE
[a, b]?

107. ChopmynupyiiTe omnpeneneHue HECOOCTBEHHOTO MHTerpaia 1-ro poaa ¢
0ECKOHEUHBIM BEPXHUM IPEETIOM OT HEMPEPHIBHON (YHKIUH.

108. ChopmynupyiiTe ompeneneHue HECOOCTBEHHOTO MHTerpaia 1-ro poaa ¢
0eCKOHEUHBIM HIKHUM IIPENIEIOM OT HENPEPBIBHON (DYHKIIMH.

109. Kaxkoif HecOOCTBEHHBII UHTErPall HA3bIBAETCS A0COTIOTHO CXOSAIIUMCS ?

16



o +00 dx
110. YkaxuTe, M0 KakuX 3HA4eHUH mHapameTpa p uHTerpan | 2 (a>0)

a

SBIISICTCS CXOAAIIUMCS, a ISl KAKUX 3HAUYCHHUI — PacXoIAIIMMCS

111. 3anumuTe GOpMyIIbl, BRIpa)KAIOIINE CBOMCTBO JIMHEHHOCTH ISl HECOOCTBEHHOTO
MHTErpaja ¢ 0ECKOHEYHBIM BEPXHUM MPEACIOM.

112. ChopmynupyiiTe TpU3HAK CpaBHEHUS B KOHEYHOH QopMe Ha mpuMepe
HECOOCTBEHHBIX HHTETPAJIOB 1-TO poja ¢ 6ECKOHEYHBIM BEPXHUM IPEACITIOM.

113. Yro Takoe mosHbi quddepennnan Gpyakmun z = f(x,y)?

114. 3anumuTte GopMyny, ONPEACSIONIYI0 YaCTHYIO IMPOU3BOAHYI0 (QYHKIUH Z =
f (x,y) no nepemennoi y B Touke My (X, Vo).

115. Kakas ¢pyHKIUS IBYX apryMEHTOB Ha3bIBaeTCs T pepeHnupyemMoit?

116. 3anumuTte (GopMyay, BBIPAXKAIONIYI0 TOJTHBINA TuddepeHnran QyHKIUH Z =
f(x,y) depe3 e€ yacTHBIC IPOU3BOTHBIC.

117. 3anumurte Gopmyiy, BbIpaXKarol[yt0 BTOpOil MOJHBIA auddepenuan GpyHKuuu
z = f(x,y) depe3 e€ yaCTHBIC TIPOU3BO/IHEIC.

118. Kax = cooTHOcATCS  MEXAYy  COOOW  CBOWMCTBa  HENPEPHIBHOCTH U
muddepeHtiupyemMocT GyHKIIUU IBYX MTEPEMEHHBIX ?

119. Kaxkas ¢ynkius z = f(x,y) Ha3bIBaeTCs HEMPEPBIBHOM B Touke My (xg, Vo)?

120. Kak ompenensiercsi eBKINA0BO paccrostane p(M;, M,) Mexay AByMS TOYKaMHU

M(xf), . Xy(nl))l/l M(xﬁz), " x,(,f)) M-MepHOTo TIPOCTpaHCTBa?

121. Kakas Touka MHOXeCTBa E Ha3bIBaeTCsl BHYTPEHHEH? TpaHUYIHOM ?

122. Yt0 Takoe -OKpecTHOCTh TOUKH M, (xio),xéo), N xr(,? ))?

123. Kakoe MHOXecTBO E Ha3bIBaeTCs OTpaHUYCHHBIM? 3aMKHYTBIM? CBSI3HBIM?

124. Chopmynupyiite onpeneinenue mnpeaena ¢yakumu f(M) = f(x,y) B TOUKe
Mo (x0,¥0)-

125. ChopmynupyiiTe TeopeMy O paBEHCTBE BTOPBIX CMEIIAHHBIX MPOU3BOJIHBIX
bynkunu z = f(x,y).

126. Kak cooTHocATCcs Mexay coboi cBoiictBa auddepeHIupPyeMOCTd |
CYIIECTBOBAHHMS MIEPBBIX YaCTHBIX IPOU3BOIHBIX PyHKIMH Z = f(X,y)?

127. Chopmynupyiite onpeaeeHue Mpou3BOTHON GyHKITUN

128. u = f(M) = f(x,y, Z) 10 HaNpaBJICHUIO BEKTOpa L.

129. 3anumute (hopmyity, BeIpaKarOUIyl0 MPOou3BOaHY0 GyHKIMH U = f(X,Y,Z) 1O
HAIPaBIICHNUIO BekTopa [0 = (cosa, cosp, COSY) 4epe3 YacTHbIE MPOU3BOIHbIC (DYHKIINU U.

130. 3anumurte dopmyiy, cBA3bIBarollyr0 gradu U MPOU3BOIHYIO % B 3aJaHHOU
TOYKE CKaISIPHOTO TOJIS U.

131. Kak cBs3anbl HampaBieHus HauOosbliero pocra ¢yHkuuun u = f(x,y,z) ¢

BekTOopoM grad u B paccmarpuBaemoii Touke M (x,y, z)?
ou
al

. 0 o
133. 3anumute Gopmyny s TPOU3BOTHOM ﬁ cnoxuoit pyukuuu z = z(w,v), u =

u(x,y), v=uv(xy).
., ay . .
134. 3anumute QopMyay IS MPOU3BOJHOMN -, HEABHOMU GyHKIMM, 3aJaHHOM

ou . o
132. Bripazure max —- 1 min—_- yepe3 grad u B 3a/IaHHOM TOYKE CKAJISIPHOTO TOJIS U.

ypaBHeHueM F(x,y) = 0.

0z 0z o o
135. 3anumuTte GopMysasl AT MPOU3BOIHBIX 9 9, HEABHOH (byHKIUY, 33aJaHHON

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

136. ChopmynupyiiTe  OmpeneieHue  JIOKAJIbHOIO  MakCUMyma  (JIOKaJbHOTO
MuHUMYyMa) ¢pyHkuuu z = f(x,y) B Touke My(xg, Vo).

137. ChopmynupyiiTe HEOOXOAMMBIE YCIOBUS, a TaKXKe JIOCTaTOYHBIE YCIOBHSA

sKcTpemyMma QyHKuuu z = f(x,y).
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138. ChopmynupyiiTe mpaBUIO OTHICKAHHS HAHOOJBIIETO M HAMMEHBIIErO 3HAYCHUN
¢bynkuuu z = f(x,y) B OrpaHHYEHHON 3aMKHYTO# 00JacTH.

139. Yto Takoe craumonapHas Touka pynkuuu z = f(x,y)?

140. ChopmynupyiiTe onpeaeraeHne yCIOBHOrO Makcumyma GyHkiuuu u = f (M) npu
cBsizu @ (M) = 0 (paccMOTpUTE CIy4ail ABYX WM TPEX MEPEMEHHBIX).

141. ChopmynupyiiTe HEOOXOJUMBIE YCIOBHUS YCIOBHOTO SKCTpeMyMa (QyHKIHUU U =
f(M) mpu cBszu @(M) = 0 mo merony Jlarpamka (paccMOTpuTe CiIydail ABYX HIIM TPEX
MIEPEMEHHBIX).

142. Chopmymupyiite Tteopemy Beiiepmrpacca 00 orpaHudeHHOCTH (YHKIUH,
HENPEPHIBHON B 3aMKHYTOM OrpaHU4YEHHOM 00J1acTH.

143. Chopmynupyiite Teopemy BeliepmTpacca 0 CyImIeCTBOBAaHHM HAHOOJBIIETO H
HauMMEHBIIETo 3HaueHUM (YHKIIUU, HENPEPHIBHON B 3aMKHYTOW OrpaHUYEHHOM 00J1aCcTH.

Tema 3. ughgepenyuanvuvie ypasrenus.

144, KakoB reoMeTpHuecKHii cMmbIcil ypaBHeHus Yy '=f(x,y). Hammcats ypaBHEHUHE
KacaTeNbHOM K MHTErpaIbHOM KpHBOii ypaBHenus ¥’ = x2y? B touke My(1, 2).

145. Maiite ompenelieHHe HW30KIWHBI JaudepeHnnaipbHoro ypaBHenus y'=f(x,y).
U3okmmebl ypaBHeHUs y = x?/y ecth: A) okpyxknocts; B) mpsmeie; C) mapabGonsi; D)
runep6osl; E) amnuncer; F) et npas. oTBera.

146. Jlano ypaBHenme y' = x? — 2x + y. Hanummre ypaBHEHHE IMHHH BO3MOKHBIX
TOYEK HIKCTPEMYMOB €T0 HHTETPATBbHBIX KpUBBIX. CIenanTe 4epTéx.

147. Pemmte 3amaay Komu: (1 + y2)dx + xydy =0; y(1)=1.

148. HaiinuTe Bee pelieHns ypaBHeHus xy' =y + /y? — x2.

149. Haiinute oOmue penieHus (MHTErpalibl) YpaBHCHUI:

150. a) xy '2y=x3cosx; 6) 3y’ + y = 1/y%; B) (x3 + xy?)dx + (x?y + y3)dy=0.

151. Haiinute Bce TUHUH, Y KOTOPBIX OTPE30K KacaTEIbHON MEXTY TOYKOH KacaHUs U
OChI0 aOCIMCC JETHUTCS TOTOJIaM B TOYKE IEPECEYCHUS] C OChI0 OpJAMHAT. YKa3aHue:
Hcnonb3yiiTe ypaBHEHHE KacaTeIbHOM K KPUBOM.

152. Chopmymupyiite Teopemy Komm mias ypasuenus V' = f(x,y,y"). Kakos
reOMETPUYECKHH CMBICIT HavanbHbIX yenoBuil y(0) = —1, ¥'(0) = 1 ans storo ypaBHeHUs?
N300pa3ute nprOIMKEHHO HHTETPAIbHYIO KPUBYIO B OKPECTHOCTH HAYaIbHOW TOYKH, CUUTAS
11 onpeieseHHocT Y’ > 0 B 9TOH OKPECTHOCTH.

153. Haiitn 3HaueHwe o, OpPH KOTOPOM (YHKLHMS Y = x2 SBISETCS pelleHHEeM
ypasaenus x(x — 1)y" — (2x —1)y' + ay = 0.

154. lano ypaerenue: y''3 +xy” = 2y’. C noMoIIbpi0 Kakoil MOICTAHOBKHM MOKHO
MOHU3UTH ero nopsimok? HamumuTe oOIIui BUI TAKUX YpaBHEHUIA.

155. Haiigute oOmue pemieHuss YpaBHEHHH METOJOM TIOHIDKEHHUS TMOpsaKa: a)
y’=Inx;6)y" = % + x.

156. Pemmre 3amauy Komm: yy "=(y )2 —(y)3; y(1) =1, y (1)=1.

157. Kak ¢ momomnpio (yHIaMEHTAIbHONW CHCTEMBI pemieHuid y;(x), ..., Yn(x)
3amucath oOmiee pemieHne ypaBHeHust L[y] = 0?7 Ilouemy HyneBoe peIICHHE HE MOXKET
BXOJIMThH B ()yHJJAMEHTAIILHYIO CUCTEMY pellieHuid ypaBHeHus L[y] = 07

158. lano ypasuenue: y'' — 5y' + ay = 0. [Ipu KakoM 3HaYE€HUH O, YUCIO 3 OyaeT
KOPHEM €ro XapaKTepHUCTHYECKOro ypaBHeHHs? Halitu oOmee pelieHne JTaHHOTO
muddepeHIInaNTbHOTO YpaBHEHHS ITPH HAHJICHHOM 3HAUYCHUH 0.

Kputepun u 1miKana OIEHMBAHUS MO OICHOYHOMY CPEICTBY «(DPOHTAIBHBIA U
WHJIMBUTYyIbHBIH OTIPOCY

[kaia Kpurepuii onieHrBanus
OLICHUBAHMUS
oTIN4HO (5) CryneHT Tray0okOo W B TIOJHOM 00BEME  Biajeer
IIPOrpaMMHBIM MaTepUaoM. I paMOTHO, NCUEPIIBIBAIOLIE U JIOTUYHO
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€ro M3jaraeT B YCTHOM WM muchbMeHHOU ¢opme. [Ipu 3ToM 3HaeT
PEKOMEHIOBAHHYIO JIUTEPATYPY, HMPOSBISAECT TBOPUYECKHUM MOAXOJH B
OTBETaX Ha BONPOCHI M MPAaBUIBHO OOOCHOBBIBACT MPUHATHIC
peuieHus, XOpOUIO BIAJACET YMEHUSMH U HAaBbIKAMH IIPU
BBIIIOJTHEHUU IPAKTUYECKUX 3a1a4.

xopo1o (4)

CryzneHT 3HaeT NnporpamMMHbIA Marepual, T'PaMOTHO M IO
CYTH M3J1araeT ero B YCTHOW WJIM NHCBMEHHOH (opme, TOoIycKas
HE3HAYUTEJIbHbIE HETOYHOCTH B YTBEPXKJIEHUSX, TpPAKTOBKAX,
OTPEIENICHUAX U KaTErOpHUsiX WJIM HE3HAYUTEIbHOE KOJUYECTBO
omnbok. Ilpm s3TOoM Bilageer HEOOXOOUMBIMU YMEHUSIMH U
HAaBbIKAMU MPU BBINOJIHEHUH IPAKTUUECKUX 3ajiau.

YIIOBJIETBOPUTE
neHO (3)

CTyzeHT 3HaeT TOJbKO OCHOBHOM IMPOrpaMMHBIN MaTepual,
JIOTYCKaeT HETOYHOCTH, HEIOCTaTOYHO UETKHE (OPMYIUPOBKH,
HEIOCJIEA0BATEIBHOCTE B OTBETAX, M3JaraéMblX B YCTHOM WIH
nucbMeHHoU gopme. IIpu 3TOM HEOCTAaTOUHO BiIAJIEET YMEHUSMU U
HaBBIKAaMU IIPU BBIIIOJIHEHUM NPAKTUYECKUX 3a1ad. Jlomyckaer 1o
30% omunbOK B M3/1araeMbIX OTBETaX.

HEYJ0BJIETBOP
UTENbHO (2)

CTryneHT He 3HaeT 3HA4YUTENbHOW YacTH IPOrPaMMHOTO
Marepuana. [Ipu 3TomM JomyckaeT NPUHIUNUAIBHBIE OIIMOKU B
JI0Ka3aTelIbCcTBaX, B TPAKTOBKE MOHATHUN M KAaTETOPHUM, MPOSIBIISIET
HU3KYIO KYNbTYpy 3HaHUM, HE BJIAJIE€T OCHOBHBIMH YMEHUSMHU W
HaBbIKAMU TIPH BBINOJHEHMM IpakTH4YecKux 3agad. CryneHT
OTKa3bIBAETCSI OT OTBETOB Ha JOIMOJIHUTEIBHBIE BOIPOCHI

TunoBbie BApHAHTHI KOHTPOJILHBIX PadoT:
Tema 1. Jlunetinas anceopa.

Bapuant Ne 0

1. Pemnth cucteMy JIMHEHHBIX ypaBHEHU MeToa0M Kpamepa

3%y +2x, +x3=5
2x1+3x, +x3=1
2x1 + x5, +3x3 =11

2. BbIUMCIUTD ONIPEIETUTEIb

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

3. Pemuth CUCTCMY JIMHEHHBIX ypaBHeHI/Iﬁ MaTpUYHBIM MCTOAOM

1x1 - 2x2 + 3x3 = 6
2x1 + 3x2 - 4x3 = 20
3x1 - 2x2 - 5x3 = 6

4. Haiitu maTpuily, oOpaTHYIO K JaHHOU

2 1 1
5 1 3
2 1 2

5. Pemuts cucreMy JINHEWHBIX ypaBHEHHM MeTOI0M ['aycca
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4x1 - 3X2 + ZX3 == 9
le + SXZ - BX3 == 4‘
le + 6X2 - 2x3 == 18

Tema 3. Mamemamuueckuii ananuz («Bsedenue 6 mamemamuyeckutl
AHAU3Y).
Bapuant Ne 0
1. Haiiti oGacts onpeseneHus 3adaHHbIX QyHKITUH.
x+2 1 _In(1+x)
1-3x 22 R

y:

2. Haiitu nipenensl.

o 3x5+2x*—3x+1 . 2x%>—7x+3
oo 23 + 4x2 + 3x — 8 3 %2 —8x + 15

3. cnonp3ys 3aMedaresibHbIe PEACIIbl, BHIYUCITUTD:

2x+4

1 — cos3x ) (Bx + 3)

lim ———
x50 3x2 i \3x+5

4. HaiiTu mipenesbl, UCIOIb3ys SKBUBAJICHTHBIC OECKOHEYHO Majibie (DyHKITHH.

~In(1 + 3x?) (e -1)
lim———— lim——
x=0 x3 — 5x2 x—0 X

5. UccnenoBaTh (yHKIHIO Ha HENPEPHIBHOCTh, HAWTH TOUYKHU pa3pbiBa (PyHKIUU U
YCTaHOBUTH UX xapakrep. CrenaTh cCXeMaTHUECKUM YepTex.

L x+4; x<-1
flx)=2x3+1 x2+2;,-1<x<1
2x;x =1

Tema 3. Jlugppepenyuanvrovle ypasnemusi.
Bapuant Ne 0
1. Haiitu oOmee pemeHue uiau pemuTh 3anady Komm g nudgepeHanbHbIX
ypaBHeHI/Iﬁ C pa3aciiAroIuMUCs IICPEMCHHBIMU

Y =2y,

xy'—ylny =0
y(0) =1.

2. Halitu oOmee pemieHrne Wik pemuTh 3aAadyy Komwm st OJHOPOJHBIX
g depeHnaIbHbIX YpaBHEHUH MEPBOTO MOPSAKA.
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ydx +2(/xy — x)dy = 0

xy?y' — (x3+y3) =0;
7Y ’ y(1) =1

3. Haiitu oOmme pemieHus nMHEHHBIX IU(QEepeHINATBHBIX YPaBHEHUH IEPBOTO
MopsiIKa:

—x2
y' +tgxy = —cosx; Y + 2y _&
x x

4. Haiitm oOmiee pemieHue uiau pemnTh 3aaady Komum ans auddepeHnnanbHbIX
YpaBHEHU BTOPOTO MOPSIKA, TOMYCKAIOLIUX TOHKEHNE TOPAIKa
2 2x

"' — cosbx = —; "_
Y Vx Y Tx 1

y'=0;

5. Haiftu pemienust 1uHeHHBIX nuddepeHIHanbHbIX ypaBHEHUI BTOPOrO MOPSIKa C
MOCTOSIHHBIMH KO3 (pULIneHTaMu

yll+2y1=0; yll_2y1_3y=e4x;

KpI/ITepI/II/I 151 mIKajia OLICHHNBAaHU I10 OOCHOYHOMY CPCACTBY
«KOHTPOJIbHAsA pa60Ta»

[lIxana Kputepuii onennBaHust
OIICHUBAHMS

5 KonTponbHas paboTa BBINOJHEHA Ha BBICOKOM YpPOBHE
(npaBunpHBIe 0TBETHI AaHbl Ha 90-100% Bompocos/3a1ay)

4 KonTponbHas paboTa BBINOJHEHa HAa CPEIHEM YpPOBHE
(mpaBuIIEHBIE OTBETHI AaHbl HAa 75-89% Bompocos/3aaay)

3 KontponpHast paGoTa BBHINOJHEHA Ha HU3KOM YpPOBHE
(mpaBunpHBIE OTBETHI AaHbl HAa 50-74% Bompocos/3aaay)

2 KoutponsHas pabota BBITIOJTHEHA Ha
HEYJOBJIIETBOPUTEILHOM YpOBHE (IIpaBUIIbHBIE OTBETHI JaHbI
meHee yeM Ha 50%)
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TumnoBsbie BapHaHTbI JOMAalIHUX 3ana1mii:

Bapuant Ne 0

1. lanbl KOOpAMHATHI BEPLIUH TpeyrojpHuka ABC:
A(—8; —3); B(4; —12), C(8; 10).
Heo0xoanmo HaiiTh:
— JJIMHY CTOpOHBI AB;
— ypaBHenue ctopoH AB u BC u ux yrioBbie KO3 PHUIINEHTHI;
— yroa Y mexay npsimeiMu AB u BC B paguaHax;
— ypaBHeHUE BBICOTHI CD U €€ IuHYy;
— ypaBHeHue MemuaHsl AE W KoopauHAaTHl TOYKM KniepecedeHus STOM MeIuaHbl ¢
BBICOTOM CD;
— yYpaBHEHHE NPAMOIIL, KOTOpas NpOXOAUT Yyepe3 TOUKy K napamiensHo K ctopoHe AB;
— KOOpAMHATBI TOYKH F(Xp,Yp), KOTOpas HaxOAWTCS CHMMETPHYHO TOUKe A
OTHOCHTEIBHO Ipsimoii CD.

2. Jlano: touka A(2; 5) m mpsmas y = 1. HeoOXomumMo COCTaBHTh YpaBHEHUE
Te€OMETPUIECKOTO MECTa TOUEK, PaBHOYIAICHHBIX OT 3aIaHHON TOKH A(X4, V,) Y TIPAMON Y =
d.

[lonyueHHoe ypaBHEHHE MPHUBECTH K MPOCTEHIIEeMY BHUIY M TOCTPOUTH TIpaduk
KpHBOM.

3. 3ajgaHbl IB€ CUCTEMBI JIMHEHHBIX ypaBHEHUU. PelIUTh MEpBYIO CHUCTEMY METOJOM
Kpamepa. IlosydeHHBbIN TTpU pEIICHUH MEPBOM CUCTEMBI PE3YJIHTAT MPOBEPUTH C MOMOIIBIO
MeTo1a oOpaTHOM MaTpuIlbl. Bropyto cucremMy pemmTh ¢ moMOIbI0 MeToda ['aycca.

3x1 + 2x, — 1x3 = 11, 1xy + 2x, — 1x3 =1,
4x, — 1x, + 4x3 = —10, 3x1 + 5x, — 1x3 =1,
1x; +3x, —2x3 =9 4x, +7xy — 2x3 =2

4. Jlanbl KoopIMHATHI BepIIuH nupamusl ABCD:
A(2; =3; 1),B(6; 1; —1),C(4; 8;—-9),D(2; —1; 2).
Heo6xoamnmo:

— 3anucatb BeKTOpbIAB, AC, AD B OpTOHOpMaJIbHOM cHUCTEME {?,f, l_c)} Y HaWTU MOJyJU
3TUX BEKTOPOB.

— Haitu yros Mexay BeKTOpaMu AB u AC.

— Haiitu npoekiuio BeKTopa AD ua BEKTOP AB.

—  Beruucauts miomanas rpanu ABC.

— Haiitu o6bem mupamunst ABCD.

5. J1aHbl KOOpAMHATHI YETHIPEX TOYEK:
A(=3; =2; —4),B(—4; 2; —=7),C(5; 0; 3),M(—1; 3; 0).

HeoOxoaumo:

— CocTaBuTh ypaBHEHHUE INIOCKOCTH (, KOTOpas MpoXoauT uepe3 Touku 4, B u C.

— CocTaBuUTh KaHOHMYECKHE YpaBHEHHS MPAMON, KOTOpas MPOXOAUT yepe3 TOuky M
MEePIEHUKYISIPHO K MIIOCKOCTH (.

— HaiitTu TOYKM 1niepecedeHMs] TOJYYEHHOW TMpsIMOM C INIOCKOCTBIO @ U C
KoopAuHATHBIMU mockocTsiMu X0Y, X0Z, YOZ.

— Haiitu paccrosHue ot Touku M 10 miockocty Q.
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6. BerauciuTh ciieyronye npeaensl (He mojb3ysach npaBmwioM Jlomuras).
x3 —2x%+3 x2 42

. ’ 2x% —3x —2
x5 4x2 + 3x + 2 o 3xZ 4 2x — 1 3 x% + 3% + 10
lm3x2+8x+5 . Vx+4-1 . 2—Vx-3

x->-13x2+4+9x + 6 m

x-»>-3 x2—9 xl_r}} x2 —49
1-— 4 sin3x 2

— costx, im ! lim(1 + 4x)x
x-0 tg2x x=0

x — 1 xX+2
lim ( )
x-0\x + 3

lim >
x—0 X

)

7. 3amannyro ¢yukuuio y = f(x) uccoenoBaTh Ha HENPEPHIBHOCTHL U BELISCHHTH
XapakTep Touek pa3pbiBa. Caenarb cxeMaTHIeCKui rpaduk

(x2, ecin x <0
[ x 0 < x < i1
o Fo= (8 e 0S¥ =3
= 42— T
f(x) * kl, eci x> —
2
8. HaiiTi epByro NpOU3BOJHYIO Y’ , 3aJaHHBIX (YHKIIUIA:
y_2(3x3+4x2—x—2) y=x—ln(2+e"+2 ezx+ex+1)
15Vvx +1
V2 y=sim 3 cos6bx
9. Haiitu nepByro mpou3BOIHYIO V', 3aJaHHBIX QYHKIIMIA:
[ 3t2+1
[y =———,
1/2)1 t 3t°
y = (arctgx)( /2)In(arctgx) y=x- ey t3
|ky = sin <§ + t>

10. lana ¢ynkuus y = f(x) u 1Ba 3Ha4eHUs apryMeHTa X, 1 X,. Heo6xonumo Haiitn
npUOJIMKEHHOE 3HaYCHHE JaHHON (QYHKIUM MPU X = X,, UCMOJb3Ys €€ 3HaUeHHEe MPH X = X
u 3ameHsist mpupocT Ay dyHkuuu y = f(x) cooTBeTcTBYIOUIMM T depeHnraiom dy:

y = V3x2 + 8x — 16;

y = cos(x);
xl = 4’; xz = 3,94

x, = 60° x, = 63°.

11. BeInoaHUTE HOTHOE HUCCICI0BAaHUC 3aJaHHBIX (IJYHKLII/II‘/JI 1 IIOCTPOUTD UX T’ pa(I)I/IKI/II
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y === y =x>—3x2+43

12. Hcnonp3ys metonpl Au(@epeHIUaNIbHOIO BBIYMCICHUS, PELIUTh CIEAYIOIINE
busnveckue 3aaaun:

. t
1. Ilpu noaroToBke K 3K3aMEHy CTYAEHT 3a t JHEH H3ydaer (E)-IO 4acTb Kypca H

3a0bBaeT (a - t)-10 yacTh. CKOJBKO AHEW HYXHO MOTPATHTh HA MOJATOTOBKY, YTOOBI
ObuTa M3ydeHa MaKCHMallbHasi 4acTh Kypca? PemuTh 3amady mpu ycioBuu, 4to k =
3a=1/48.

2. Teno maccoit my = 3000 kr mamaeT ¢ BBHICOTBI H METPOB U TepsieT Maccy (Cropaer)
MPONOPIMOHATIFHO BpeMeHH mNajneHus. KodpuuueHT mponopuuoHambHOCTH Kk =
100 kr/c. Cunras, yto HavanbHas ckopocth V, = 0, yckoperne g = 10 M/c, HailTn

HauOOJIBIIYI0 KHHETHYECKYIO SHEPrUI0 Tena. PemuTs 3agady npu ycinoBuu, 4ro H =
1805 m.

Kpurepun w 1mkana OUEHHMBaHHS IO  OLEHOYHOMY  CpPEICTBY
«UHAUBUYAIbHBIE 3aJaHUS)

[kana Kpurepnii onennBanus
OIICHUBaHMs (MHTEpBaJ
OaIoB)
3a4TeHo [IpaBunbsHO pemensl 90-100% 3anannii
He 3auteno [IpaBunbsHO pemeHbl MmeHee 90% 3ananuit
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OueHo4YHbIE CpeacTBa AJIS MPOMEKYTOYHOM aTTeCTAUM (IK3AMEH)

Tunoeoti ounem. Cemecmp 1.

buner Ne 0
[IpousBeneHust BEKTOPOB. 1
Oamn

Pemuth cucreMy JTMHEMHBIX anreOpanyecKux ypaBHEHUM 1
Oamn
3xq +4x, + 2x3 =8
2xqy —4x, —3x3 = -1
X, +5x,+x3;=0

3anaHsl KOOPAWHATHI BEPIINH TPEYroJbHUKA 1
A;(3;1;4),A,(—1;6;1),A5(—1; 1; 6). Haiitu: Oan

a) BekTOpbl ¢ = A, A, n d = A, A,

6) JUIMHDI BEKTOPOB ¢ U d;

B) CKAJISIPHOE IPOM3BEIEHHE BEKTOPOB € d;

71) YTOJ MEK/Ty BeKTOpamu ¢ U d;

€) BEKTOpHOE Mpou3BeieHie ¢ X d;
) TUTOIAAb TPEyrojabHuka A A, A5.
Haiitu mpou3BoiHyO 1
Oamn
y=(x*+x+1) tg(2x)

[IpoBectu noJsiHOE HccaeI0BaHNE (PYHKIIUU U IOCTPOUTH Tpaduk 1

oaJut
e 2(x+1)

Y =2+ 1)

Ymeepowcoeno na sacedanuu kageopwvr [IM, npomokon Ne_ om 20 e

3aBeayromuii oou. Manuviii
kadeapoi B.B.

Jlextop

buner Ne 0
Yacrs |. Teopetnueckuii Borpoc.
(IToHOCTBIO PACKPBITHIM BOMPOC OlleHUBaeTcs B 1 6amn).
1. ITonsiTue nepBooOpazHOM

Yacrs |l. 3ananne HauaabHOTO YPOBHS CIIOKHOCTH.
(ITpaBMIIbHO BBIMOJIHEHHOE 33/1aHUE OLICHUBAETCs B 2 Oaia).
1. Haiitu penieHus ypaBHeHU 2. BblunciuTe HeEONpeneIcHHbIN
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UHTErpaj
y"+3y' =0. f(x2 + 2x + 3)dx

Yacts I11. 3aganue 6a30Boro ypoBHS CI0KHOCTH.
(ITpaBMIIBHO BBITIOTHEHHOE 331aHUE OIICHUBAETCS B 1 Oa).

3. [IponHTErpUpOBaTh PAIMOHATIBHYIO IPOOD
(2x + 16)dx

(x+1)(x%2+4x+ 13) x

4. Jlna pyakumu u = 5x%y — 3xy + x3 HaWTH rpagMeHT U OPOU3BOJHYIO B TOuKe A
IO HAIIPABJICHUIO BEKTOpa § = AB: A(1;2;-1), B(3;—-1;0).

Yacrp |V. 3a1anne moBHIIIIEHHOTO YPOBHS CJIOKHOCTH.
(ITpaBunpHO BBIOJIHEHHOE 3aaHue — 1 Gai).
1. Haittu pemenns ypaBHEHUI

y" + 3y' = 3xe™3%;

Ymeepoicoeno na 3acedanuu xageopwi [IM, npomokon Ne_ om 20 e

3aBemyroniui ooy. Manviii
kadeapoi B.B.

Jlextop

Kputepun wu mkama OIEHUBAHMS 10  OLIGHOYHOMY  CPEACTBY
IPOMEKYTOYHBIM KOHTPOJIb (IK3aMEH)

HIkana oneHuBaHUA Kputepuii onennBanus

oTJINYHO (5) CryneHT T1iIIyOOKO M B TMOJHOM O00BEME BIaJCeT
NpOTPAaMMHBIM ~MaTepHalioM. ['paMOTHO, HWCYEpPIIbIBAIOIIE |
JIOTHYHO €O W3JIaraeT B YCTHOHM WM mHCcbMeHHOH ¢dopme. [Ipu
9TOM 3HAaeT PEKOMEHIOBAaHHYIO JIUTEPATypy, MPOSIBISET
TBOPYECKUW TOJIXOJ B OTBETAX HA BOINPOCHI W TPABUIBHO
000CHOBBIBACT NMPUHSATHIC PELICHHUS, XOPOIIO BIAJICET YMCHUSIMU
Y HaBBIKAMU TIPH BBITIOJTHEHUH MTPAKTHYECKHX 3a/1a4.

xopotuo (4) CTyzneHT 3HaeT NMporpaMMHBIN MaTepHall, TPaMOTHO U 110
CyTH M3JIaraeT €ro B yCTHOM WM MUCbMEHHOU (opme, romyckas
HE3HAYUTeNbHbIE HETOYHOCTH B YTBEPKICHUSX, TPAKTOBKAX,
OTIpEJICNICHUSAX U KaTerOpUSX WU HE3HAYUTEIBHOE KOJIMYECTBO
omunbok. Ilpu sTOM BmameeT HEOOXOAMMBIMU YMEHHUSIMH U
HABBIKAMU MPU BHIMOJTHEHUH MPAKTUYECKUX 3a]1au.

YIIOBJIETBOPUTEIILHO CryneHT 3HaeT TOJNBKO OCHOBHOM  IpOrpaMMHBIN

(3) MaTepuai, JOIYCKaeT HETOYHOCTH, HENOCTAaTOYHO  YETKUE
(GOpMYIHPOBKH, HETIOCIEI0BATEILHOCTh B OTBETAX, U3JIaraeMbIX
B YCTHOH MIM muchbMeHHOW ¢opme. [Ipu 3TOM HemocTaTouHO
BJaJeeT yMEHUSMH U  HaBbIKAMU TPU  BBIIOJIHEHUH
npakTudeckux 3anad. Jlomyckaet 10 30% ommboK B M3IaraeMbIx

OTBETAX.
HEYJIOBJIETBOPUTEIID CryzneHT He 3HaeT 3HAuYUTENbHOM 4acTHU MPOrPaMMHOTO
HO (2) marepuana. [Ipu 3TomM fonmyckaeT NpUHIMOHAIbHBIE OIIMOKH B
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JI0Ka3aTelIbCTBaX, B TPAKTOBKE MOHATUI U KaTErOpUM, IIPOSBIISIET
HU3KYIO KYJIbTYPY 3HAHUMW, HE BJIAJICET OCHOBHBIMU YMEHUSIMU U
HaBbIKAMU IIpU BBINOJHEHUM HpakTUYecKux 3agad. CTyaeHT
OTKAa3bIBACTCsI OT OTBETOB Ha JOIIOJIHUTENIBHBIE BOIIPOCHI
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JInct n3MeHeHui U JOTIOJTHEHUI

/11

Bunapsl nonosHeHuin
U U3MEHEHUU

[ara u HOMep
IPOTOKOJIA 3aCeIaHHS
kadenpsl (kadenp), Ha

KOTOpPOM ObLIIN
paccMOTpEeHBI U 0JJ0OPECHBI
HU3MCHCHUA U JOIIOJIHCHU A

[Moamucs (c
pacungpoBKOii)
3aBeIYIONIECTO Kadeapoid
(3aBenyronux Kadeapamu)
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