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denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YIPEKACHNE BBICIIET0 00pa30BaHMs
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YYEBHO-METOJUYECKHWI KOMILIEKC JUCHUTLJIAHBI

«BbIcIIasi MATEMATHKA)

Hamnpasnenue noaroroku 19.03.01buorexHomorus
[Tpoduns «IIumeBas OMOTEXHOIOTHSI
dopMa MoAroTOBKH OYHAs

[Ikona OMomMeIUIUHBI

JlermapraMeHT NUILEBBIX HAYK U TEXHOJIOTUI
kypc 1 cemectp 1.2

nekuun 36 yac.

NpaKkTUYecKue 3aHsaThst 36 dac.

naboparopHbie paboOTHl -  Yac.

B TOM 4Hclie ¢ ucnojib3oBanneM MAO nek. 12 /mp. 12 /nma6. - wac.
BCETO YacOB ayJJUTOPHOM Harpy3ku 72 wdac.

B TOM 4YHCIie ¢ ucnonb3oBanreM MAO 24 dac.
caMocCTosITeNIbHas paboTta 72 uac.

B TOM YHCJIE Ha MOJATOTOBKY K 3K3aMeHy 54 wuac.
KOHTPOJIbHBIE Pa0OTHI (KOJIMYECTBO) 2

KypcoBasi paboTa / KypcOBOM IPOEKT -  CEeMecTp
3ayer ceMecTp

sk3amMeH 1,2 cemecTp

YMKJI cocraBieH B COOTBETCTBHM C TpeOOBaHMSAMU 0Opa30BAaTENBHOTO  CTaHAAPTA,
caMoCTOsTeNIbHO ycTaHaBimmuBaemoro J[BOY, yreepkaeHHoro mpuka3zoM pekropa ot 22.03.2017 r.
Ne12-13-485

YMK/I o6cyxaeH Ha 3acenanuu JlemapraMeHTa MUIIEBBIX HAYK U TEXHOJOTUH, mpoTokod Ne 5
or « 11 » mronsa 2018 .

Hupexrop [lenaprameHnTa NUIIEBBIX HAYK U TEXHOJIOTHUHA A.T.H., mpodeccop [Ipuxompko FO.B.
CocraBurenb (11): K.¢.-M.H., 1o1eHT Kcenmzenxko JI.C.




AHHOTAIIUA
y4e0HO-METOIMYECKOT0 KOMIUIEKCA TUCIIMILTAHBI
«broTexHoI0Tus Msica U MACHBIX TIPOIYKTOBY
Hampasnenue noarorosku: 19.03.01 «buorexnomorus»

[Ipoduns: «IlumeBas OMOTEXHOIOTHS

Y4yeOHO-METOAMUECKUI KOMIUIEKC JUCUMIUIMHBI «BpIciias wmaTemaTuka»
paspaboran st ctyaeHToB 1 kypca mo nHampaBieHuto 19.03.01 «buoTtexHomorHsN»
npodrte moaroToBKU «IInIeBass GMOTEXHOIOTHS» B COOTBETCTBUE C TPEOOBAHUSIMHU
OC BO no jaHHOMY HaIpaBJICHUIO.

HucuumiHa «Bpiciiass MaremaTukay BXOAUT B 0a30ByH0 4YacTh y4eOHOTO
riaHa, PU3MKO-MaTeMaTUYeCKU MOTYJIb.

OO6miast TPyJI0EMKOCTh OCBOCHUS AUCIUIIINHBI cocTaBisieT 144 yaca. Y4eOHBIM
IJTAHOM TIPETYCMOTPEHBI JICKITMOHHBIC 3aHATHs (18 9acoB), MpakTHYECKUE 3aHITHS
(18 wacog), maboparopHsie paboThl (0 YacoB), camocTosTeIbHAs paboTa cTyaeHTa (72
yaca). Jlucnumnnuna peanusyercs Ha 1 kypce B 1 u 2 cemecTpax.

CopnepkaHve JUCHMIUIMHBI — OXBAaThIBACT  CJIEAYIONMHA  KPYr  BOIIPOCOB:
dbyHIaMEHTAIbHBIE TIOJIOKCHHUSI BBICIICH MAaTEMaTUKH, METOJbl aHAJUTHYECKOU
T€OMETPUH Ha IUJIOCKOCTH M B TIPOCTPAHCTBE, METOABl AuddepeHIInaIbLHOTO,
WHTETPAIbHOTO HMCUUCICHUN, a Takke AJIeMeHThl AuddepeHImaIbHbIX yYpaBHEHHM
Py PEIICHWH TMPaKTHUYECKWX 3a]ad, ITOCTPOSCHWE MAaTeMAaTHYeCKUX MOJIEIeH
peaIbHBIX TPOIIECCOB.

JucnunnHa «Bpiciias mMaTemMaTHKa» JIOTUYECKH W COJEPIKATEeNbHO CBSI3aHA C
TaKUMH KypcamMH Kak «Marematndeckoe MojaenupoBanue», «HHbopmaTukay,
«Jloruka» u T.1.

Y4yeOHO-MeTOAMUECKII KOMIUIEKC BKJIFOYAET B CEOS:

— pabouyro mporpamMmy y4eOHOU TUCITUTIIINHBL,
— y4eOHO-METOANIECKOE obecrieueHue CaMOCTOSATEIIbHOM paboTHI
oOyuaromuxcs (mpuiioxxkenue 1);

— (OH/I OLICHOYHBIX CPEACTB (IPHIIOKEHUE 2).



ABTOp-COCTaBI/ITCHL y‘I€6H0-M€TOI[I/I‘I€CKOI“O KOMIIJICKCaA

K.(h.-M.H., JOLIEHT JI.C. Kcenazenko

HupexTtop JlenapramMeHTa NMUILEBBIX HAYK

Y TEXHOJIOTUH 10.B. [Ipuxoabko




MMHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJEPALTUN

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHE
BBICIIIETO 00pa30BaHMs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IMKOJIA BUOMEJIUIINHBI
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PABOYAS IPOTPAMMA YYEBHOM JANCIIUTIJIINHBI
Bricmias maTemaTuka
Hanpasnenue noarorosku 19.03.01buotexnonorus

[Tpoduns «llumeBas GUOTEXHOTOTHS
dopMa MOArOTOBKU OYHAs

kypc 1 cemectp 1,2

geknuu 36 yac.

npaKkTU4ecKue 3aHsaTust 36 Jac.

naboparopHeie paboTBl -  dHac.

B TOM 4Hclie ¢ ucrojib3oBanneM MAO nek. 12 /mp. 12 /nma6. - wac.
BCETO YacOB ayIMTOPHOM Harpy3ku 72 wac.

B TOM 4Hclie ¢ ucrons3oBanneM MAO 24 dac.
camocrosTenbHas pabota 72 wdac.

B TOM YHCJIE Ha IOATOTOBKY K 9K3aMeHy 54 wac.
KOHTPOJIbHBIE Pa0OTHI (KOJIMYECTBO) 2

KypcoBasi paboTa / KypcOBOM IPOSKT -  ceMecTp
3a4eT ceMecTp

sk3amern 1,2 cemecTp

Pabouas nporpamma coctaBiieHa B COOTBETCTBHHU C TpeOOBaHUAMHU 00pa30BaTENFHOIO CTAHAAPTA,
CaMOoCTOSITENbHO ycTaHaBmBaeMoro JIBOY, yreepxkaeHHoro npukazoM pekropa ot 22.03.2017 r. Ne12-13-
485

PaGouas nporpamMma 00CyX/ieHa Ha 3aceqaHuu JlemapTaMeHTa MUIIEBBIX HAYK U TEXHOJIOTHIA
mpotokon Ne 5 ot « 11 » mions 2018 _r.

HupexTop JlenapTaMeHTa MUIIEBBIX HAYK U TEXHOJIIOTHI 1.T.H., ipodeccop [puxoapko F0.B.
Cocrasurens (7m): K.¢.-M.H., go1eHT Kcenmzenko JI.C.




OobopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGouyasi nporpaMMa rnepecMoTpeHa Ha 3aceIaHUU JeNapTaMeHTa;

IIpoTokon oT « » 20 1. Ne

JupekTop nenapTaMeHTa

(monnwuce) (.0. damuus)

1. PaGouasi nporpamMmma nepecMOTpeHa Ha 3acelaHNU JAeNapTaMenTa:

[IpoTokoi oT « » 20 1. Ne

Jupextop nenapraMeHTa

(moamuce) (1.0. ®ammunus)



ABSTRACT

Bachelor’s degree in 19.03.01 «Biotechnology».

Study profiles: "Biotechnology", "Food biotechnology".

Course title: Higher Mathematics.

Basic part of Block, 4 credits.

Instructor: Ksendzenko L.S.

Course description: analytic geometry in the plane; elements of analytical geometry
in space; elements of differential and integral calculus, differential equations

Form of final knowledge control: the first and second semesters — exam.

Main course literature:

1. I.I. Bavrin. Higher mathematics for chemists, biologists and physicians.
Moscow. Yurayt. 2016. — 624 p.

2. Dmitry Pisjmjenniy. Abstract of Lectures on higher mathematics: Full course.
Publishing house Ayris Press, 2015.— 603 p. ISBN 978-5-8112-6043-0

3. Danko P.E., Popov A.G., Tatyana Kozhevnikova. Higher Mathematics in the
exercises and tasks: [textbook for high schools]. — 7-th ed., Rev. Moscow: AST:
Peace and Education, 2014. ISBN: 978-5-17-083948-3

Form of final knowledge control: exam



AHHOTALUA
JTHCHHUILINHBI « BpICIIIasi MaTeMaTHKA»

HMucuunnuHa  «Beicmmas  Marematuka» — pa3paboTaHa Il CTYJEHTOB,
oOy4aroruxcst o HampasieHnio moArotoBku 19.03.01 «buorexnomorusy. Oomias
TPYAOEMKOCTb COCTaBIIsAET 4 3aueTHble equHuIlbl (144 yaca), peanusyeTcs Ha 1 Kypce
B 1 1 2 cemecrtpax.

JucrunmHa «Beicimass MareMaThkay OTHOCHUTCS K JUCITUIUIMHAM 0a30BOM
yacTu ydueOHoro iana - b1.5.04.01

HeassMmu  OCBOGHUS JAUCHMIUIMHBI  «BbIciiass MartemaTukay  SBISIIOTCS
dbopMHpoBaHHEe W pa3BUTHE JIMYHOCTH CTYACHTOB, HX CIOCOOHOCTEH K
QITOPUTMUYECKOMY U JIOTHUECKOMY MBIIUJICHUIO, a TaKXe OOy4YeHHE OCHOBHBIM
MaTeMaTUYECKUM TOHATUSAM MU METOJlaM BbICIIEH MartemaTuku. M3ydeHue kypca
criocoOcTByeT (opmupoBanuto 3ieMeHToB KomrereHuid OK-4, OK-5, OIIK-2,
pPaCHIMPEHUI0 HAYYHOI'O0 KPYro3opa M MOBBIIMICHUIO OOIIEH KyJIbTYphl Oyayliero
CIIEIUAIIMCTA, PA3BUTHIO €TI0 MBIIIJICHUS U CTAHOBJICHUIO €70 MUPOBO33PECHUSI.

3ajaum JUCUUIINHBI:

- (hopMupoBaHHE YCTONYMBBIX HABBIKOB MO MPUMEHEHHUIO (hYyHIaMEHTAIbHBIX
MOJIOKEHUI BBICIICH MAaTeMaTUKU MPU U3YYCHUH JUCIHUIUINH MPOGECCHOHAIBHOTO
[MKJIa U HAYYHOM aHajiu3€ CHUTyallui, ¢ KOTOPHIMHU BBIMYCKHUKY TPUXOJIUTCA
CTAJIKUBATHCS B MPO(HECCUOHATBHOM U OOIIEKYIbTYPHOU JACSTEIbHOCTH;

- OCBOCHME METOJOB AaHAJIUTUYECKOW T'E€OMETPUUM Ha IUIOCKOCTH U B
MPOCTPAHCTBE, METOAO0B AU(PhEpEHITUATBHOT0, HHTETPAIIBHOTO UCUUCIICHUH, a TaKKe
AJIEMEHTOB MU PepeHINATBHBIX YPaBHEHUN MPU PEIICHUN MTPAKTUYECKHUX 3a]1ay;

- 00y4yeHHe MPUMEHEHHUIO METOJIOB aHATUTUYECKON T€OMETPHUH Ha TUIOCKOCTH H
MaTEMaTUYECKOTO aHaIM3a JJIs TOCTPOCHHUS MAaTeMAaTHYECKUX MOJENEH peaslbHbIX
MPOLIECCOB.

JIst yCenHOro U3y4eHUs] TUCIUTIINHBI «BhICIIas MaTeMaTukay y CTYJIEHTOB
JIOJDKHBI OBITH C(OOPMUPOBAHBI TIPEABAPUTEIIbHBIC KOMIIETCHIINH, TPUOOPETCHHBIC B
pesyibTare o0ydeHus B cpe/iHer 001ieobpa3oBaTeIbHON MIKOJIE:

®CIIOCOOHOCTh K CAaMOOPTaHU3alMA U CaMOOOPa30BaHUIO;

 CITOCOOHOCTD IMPpUMCHATDb COOTBCTCTBYI-OHII/Iﬁ MaTEMaTUYECKUI alapar.



[InanupyemMbie pe3yibTaThl OOYYEHHS 110 JAHHOW JUCIUIUIMHE (3HAHUS,
YMEHUSI, BJaJICHUSI), COOTHECEHHBIE C IUIAHUPYEMBIMH pe3yJbTaTaMU OCBOCHHUS

0o0pa30BaTeNbHON MPOTPAMMBI, XapaKTepU3YIOT ATanbl (POPMUPOBAHUS CIIETYIOIINX

KOMITETEHIIHM:
Kon u ¢popmyupoBka .
Jtanbl GOPMHUPOBAHUS YJIEMEHTOB KOMIETEHIHIt
KOMIeTEeHIHH
OCHOBHBIC TIOHATHS U METOJIbI AaHATUTHYECKOMN
OK-4. CnocobHocthb
TBOPUECKH BOCIPHHEMATS H TEOMETPHH Ha TUIOCKOCTH, OCHOBHEBIE 33/1a4U Ha
MCIIOb30BAT JOCTIKEHHsT | SHACT UCIIOJIb30BaHUE ypaBHEHUH NpsiMoii. OCHOBHBIC TOHATHS
HAYKH, TEXHUKH B Y METOJIbl BEIUMCIICHHUSI IPE/ICTIOB, HAXOXKIACHHUS
npodeccruonanbHoil chepe B MIPOU3BOTHBIX, BBIYMCICHUSI HHTETPAJIOB.
COOTBETCTBUH C -
[OTPEGHOCTAMH Vateer [IpuMeHsITh METOJIbI BBICIICH MaTeMATHKHU IS PEIICHUS
PErHOHATBLHOTO U MUPOBOTO TUIOBBIX MPOPECCHOHANTBHBIX 3a7a4
pbIHKa TPy/a, MaTemMaTH4eCKUMU METOJIaMU  PEIICHHUS
Bnaneer
€CTECTBCHHOHAYYHBIX 3a/1a4
OCHOBHBIC METO/Ibl AaHATUTUICCKOU TCOMETPHH,
KOMIUICKCHBIC YHCIIa, MPUIOKECHHS T HepeHITHATEHOTO
3uaet Y MHTETPAJIbHOTO UCUUCIICHUN U TMPOCTEHUIITNX
muddepeHIaTbHBIX YpaBHEHUHN K 33/1a4aM MPaKTUKU
OK-5. CnocobHOCTh
HCTIONB30BATE COBDEMEHEBIC Hcnons3oBath MaTeMaijeCKon JIOTUKY NSt
METOIbI M TEXHOTOTHH (B dbopMupOBaHUS CYKIEHUH 11O TPOheCCHOHATHLHBIM
TOM 4YHCIIE npobiiemam
nH(OPMAIIMOHHBIE) B Ymeer [TprMeHSITh aHATUTHYECKYIO TEOMETPHIO U TEOPHUIO
npod)eCCHOHATBHON nudpepeHIaNIbHOTO U UHTETPAIBHOTO HMCYUCIICHUH B
ACATCILHOCTH, Po(eCCHOHANBHBIX 3a/1a4ax
MeTogamMu MOCTPOEHUS MPOCTEUITUX MaTEMaTHUYECKUX
MojieJIel TUITOBBIX MPO(ECCHOHATBHBIX 3aa4
Braneer MeTtonamu aHanu3a coJiepKaTeIbHON UHTEPIIpEeTallun
MOJTyYEHHBIX Pe3yIbTaTOB
OIIK-2. CiocoGHOCTE OCHOBHBIC ITOHSATHUS ¥ METOJIbI aHATUTUICCKON
1 TOTOBHOCTE MCIIOIL30BaTh TEOMETPHH Ha TUIOCKOCTH U €€ MPOCTEeHIINe CBEICHUS B
OCHOBHEIE 3aKOHEL MIPOCTPAHCTBE, OCHOBHBIC OTIPE/ICIICHUS U OTIEPAITHH C
€CTECTBEHHOHAYUYHBIX 3naer (GYHKIUSMHU OJTHOM U HECKOJIBKHUX TEPEMEHHBIX; TEOPHIO
JUCIMILIMH B mudepeHIMaTbHOT0 U HHTETPAIbHOTO UCUHCICHUH 1
11po(eCCHOHANBHOI npocteiimme cBefeHus o AudepeHnnaTbHbIX
JEeATEIbHOCTH, IPUMEHSTh YPaBHEHHUAX
METOIBI aHATUTUYECKOHU
IFCOMCTPUH U [IpaBunbHO yIOTpeOISITh " ONepUpOBaThH
MATCMATHYCCKOr0 aHAIIN3A, MaTeMaTU4YeCKUM WHCTPYMEHTAPHEM U CHUMBOJIHKOIA;
TCOPETHICCKOro U YMeer |ompenensaTh YCIOBHS TPUMEHEHHS TOTO WIW HWHOTO
9KCNEPUMEHTAJIEHOTO TEOPETUYECKOTO AaCHEKTAa IPU PELIEHUH IPOCTEHUIINX
HCCICNOBAHNA NPaKTHYECKMX 3a/a4; COCTABIATH aJCKBAaTHBIC MOJCIH




KOHKPCTHBIX 3a/ia4, pCUIaTb 3T MOJACIN, aHAJIU3UPOBATH
IMOJIYYCHHOC PCIICHUEC U ACIATh 000CHOBaHHEIE BBIBObI

Hasbikamu u KYJIBTYpOi 00paboTkH

IKCTIEPUMEHTAIBHBIX JTAHHBIX, OCHOBaMH
Buianeer

MaTeMaTU4eCKOr0 MOJICTTUPOBAHHUSI 3a1aq

CIICHUAJIBHOCTH Ha OCHOBC KypCa BBICIICH MaTeMaTHKH

Jlist popMuUpOBaHUS DIEMEHTOB BBINICYKAa3aHHBIX KOMIIETEHIIMA B paMKax
JUACLUILIMHBI « Bpiciias MmaTeMaTrKay MPUMEHSIOTCS CIEAYIOIINE METOAbI AKTUBHOIO
oOyueHms: Jeknms-Oecela W TPYIIOBas KOHCYJIbTAIlUs, JICKIHS-BU3YyaIu3aIlus,

JICKIMA C 3apaHeC 3allllTaHNPOBAHHBIMHA OIIMOKaMMU.

|. CTPYKTYPA U COIEP KAHUE TEOPETUYECKOM YACTHU KYPCA

IlepBblii cemecTp
Paznen |. DieMeHTHI aHAJUTHYECKOI reoMeTPHs HA IJIOCKOCTH (8 YacoB).

Tema 1. Meton koopauHaT Ha miockocTu. [lonsipHas cuctema koopauHat. (2 yaca).
Jlekiusi NOpPOBOAUTCA € MCHOJb30BAHHEM 3JIEMEHTOB MeETOJa AKTHUBHOIO
00yueHMs «IeKUMSI-BU3YaJTN3AIUD).
Tema 2. Tlpsamas Ha JI0CKOCTH (2 vaca).
Tema 3. OcHOBHBIC 33/1aUM HA MCTIOJIB30BAHKNE YpaBHEHMM NpsiMoii (2 yaca). JIekius
MPOBOAUTCS € HCHOJbL30BAHMEM JJIEMEHTOB METOJa AKTHUBHOIO O00y4YeHWUs:
«JIeKUHs ¢ 3apaHee 3aIJIAHUPOBAHHBIMH OLIMOKAMID).
Tema 4. Kpussbie 2 nopska (2 daca).

Paznen |l. BBenenne B maremaruueckuil anaau3. JAuddepenuuanbHoe
nucyucjenne GyHKIuM oaHoi nepemenHoi (10 yacos)

Tema 5. TlocnenoBarenbHOCTh. [Ipenen mocnenoBaTeabHOCTH. OYHKIIHS.
[Mpenen ¢pyukuuu (2uaca).

AOcomoTHasT BeIMYMHA JIEWCTBUTENHHOTO uncia. OKPEeCTHOCTh TOYKH,
nHTEepBal, oTtpe3ok. IlocnenoBarenbHocTs. [Ipenen nmocnenoBarenpHocTH. I[loHATHE
byakuuu omHoW mepemeHHoil. OcHoBHBIE cBoicTtBa. Ilpegen  dyHKIMH.

OaHOCTOPOHHKE MPEICIIbI.



Tema 6. beckoHeuHo Maible W O€CKOHEYHO Oosblie  (PYHKIIMH.

HenpepbiBHOCTH QyHKIINY (2 yaca).

3ameuaTenbHble Tpezaenbl. beckoHeyHO Manble M O€CKOHEYHO Ooubline
¢ynkunn.  CpaBHeHHME  OeCKOHEYHO  MaibiX.  OCHOBHBIE  SKBUBAJICHTHI.
HenpepriBHOCTh (hyHKIMU. CBOMCTBa HenpephlBHbIX (QyHKIMM. Touku paspbiBa, ux
KJIacCU(UKaIIUs.

Tema 7. [IpousBoaHas GyHKIIUU OJHOU TIEPEMEHHOM (2 Jaca).

[IpousBonHas, €€ TEOMETPUUYECKUA UM MEXAHWYECKUM CMBICI. Y PaBHEHHUS
KacaTeJIbHOM W HOpMalM K IUIOCKOM KpuBou. IlpaBuna nuddepeHmnupoBanus.
HubdepenuupoBanue cinoxHo  ¢yHkumu. uddepenunpoBanue QyHKUUH,
3aJIaHHBIX NApAMETPUYECKH W HEABHO. JIEKIUSA IMPOBOAUTCS € MCHOJIb30BAHHEM
3JIeMEHTOB  MeTOAAa  AKTHUBHOro  oOyueHusi «J/lekuma ¢  3apaHee
3aIIAHMPOBAHHBIMHU OLIMOKAMM».

Tema 8. J[ludpdepennman ¢GyHKIMM OIHOM TmepeMeHHOM (2  daca).
Hubdepenunan QyHKIMM, €ro TreOMETPUYECKUU CMbICH, cBoWcTBa. (OCHOBHBIE
Teopembl quddepenimansHoro ucuuciaeHus (depma, Postsa, Jlarpamka, Korm).
[TpaBuno Jlonurans. [IponsBognsie u qudGepeHnnansl BICIIUX MOPSIKOB.

Tema 9. MHccaenoBanue GyHKUMU OJHOW TepeMEHHOH ¢ TOMOUIbIO

nuddepeHnnaILHOr0 HcuncaeHus (2 yaca)

YetHOCTh W HEYETHOCTh (PyHKUMHU. Bo3pactaHue u yOblBaHME€ (QYHKIUU Ha
uHTEpBaje. DKCTpeMyM (YHKIIMH OJHOW mepeMeHHor. Haubomnbiee u HaumeHsblee
3HaueHud (YHKLIHUHU HA MPOMEXYTKE. BBIMYKIOCTh U BOTHYTOCTh. TOYKM meperuda
KpuBoil. AcuMmnrtoTrel. OOIIas cxema UcciaeAoBaHUS (PYHKIUHM OJHON NEPEMEHHOM.
Jlekiuss npoBOOMTCA € MCHOJB30BAHHMEM JJIEMEHTOB METOJa AKTHBHOIO

00y4eHHUs «JIeKIusa-0ecena».

Bropoi cemecTp
Pasznen |. duddepenumnanbHoe mncuucjiaenne QYHKOUM HECKOJbKHX

nepeMeHHBIX (4 yaca)



Tema 1. Oynxunu HeCKOIbKUX nepeMeHHbIX. JuddepennupoBanue QpyHkumnn

HECKOJIBKMX TIEPEMEHHBIX (2 Jaca)

[lonsiTue (QYHKIMM HECKOJIBKUX TIEPEMEHHBIX, O00JIACTh OIpe/IeSCHuUs.
[lonsiTne mpenena (QpyHKUMU ABYX NEPEMEHHBIX. YacTHbIE MPOU3BOJHBIE U
yacTHble JuddepeHnnansl (yHKIUA HECKOJbKUX IepeMeHHbIX. [loHbIit
muddepennran GyHKIIMN HECKOJIbKUX MEPEMEHHBIX. ['eoMeTpuiyecKuil CMbICT
YaCTHBIX MPOU3BOAHBIX U MOJHOTO Auddepennnana. YacTHbIe MPOU3BOIHBIC
BBICIIMX MOPSAAKOB. JIEKIUs NPOBOAUTCS € HCHOJIb30BAHMEM JJIEMEHTOB
MeTO0/1a AKTHBHOI'0 00yUYeHHsl «IeKIusa-0eceqa.

Tema 2. ViccnenoBanue (QyHKIIMY JIBYX ITEpEMEHHBIX (2 yaca)

KacaTenpHas MmI0CKOCTh U HOPMaJb K MOBEPXHOCTH. IKCTPEeMyM (yHKITUH
JIBYX TmepeMeHHbIX. HauOonbliee © HauMeHblllee 3HAYCHUE (QPYHKIIHUU
HECKOJIPKUX IIEPEeMEHHBIX B 3aMKHYTOM oOnactu. JIeKums TPOBOAUTCS C
HCIO0JIb30BAHMEM JJIEMEHTOB MET0Ja AKTHBHOIO0 OOYYeHMSl «JIEKIMSI-
Oecena».

Paznen |l. UurerpupoBanme (8 yacon)
Tema 3. Heonpenenennsiii uaTerpai (2uaca)

[TepBooOpasnas ¢yHkuusa. OmnpenesneHue HEONPEEICHHOIO HHTErpaja.
Teopema o0 CyIIECTBOBAaHUM HEOINpPEIEICHHOro HuHTerpana. (CBoicTBa
HEONpeEeICHHOro MHTerpana. Tabnauunble uUHTErpaybl. MHTErpupoBaHue c
NOMOUIbI0 Ta0nuubl. JleKuus MpoBOIUTCS € MCHOJIb30BAHHEM 3J1E€MEHTOB
MeTOAa AKTHBHOI0 00yUYeHHUs «JIeKIHusA-0ecenar.

Tema 4. HenmocpencTBeHHOe MHTerpupoBanue (2 yaca)

Ceenenne wuHTeTpasia K TaOnuuHoMy. llpocreiimme WHTErpaiqbl  OT
TPUTOHOMETPUUECKMX  (QYHKUMHA. 3aMeHa TMEepeMEHHOW B  HEONpeleICHHOM
UHTErpae.

Tema 5. Metoabl HHTETPUPOBAHNSI: UHTETPUPOBAHNE (PYHKIINHN, COJIEPKAIINX B

3HAMEHATEJIe KBaJpaTHBIN TpeX4ieH, (popMya HHTErpUpOBaHHUS 110 YacTsM (2 yaca)



Tema 6. VlaterpupoBanne npoOHO-paMOHANbHEIX (QyHKIMNA. HTEerprupoBanue
TPUTOHOMETPHUYECKUX (DYHKIIMA. Y HUBEpCalbHasI MOJICTAaHOBKA (2 yaca)

Pazgen |ll. KommiekcHble uncia (2 yaca)

Tema 7. KomiuiekcHble uncia (2 yaca)

AnreOpaunyeckas, TPUTOHOMETpUUYECKasl, MoKa3aTeabHast (hOpMbI 3aKUCH
KOMILJIEKCHBIX uncenl. JIelcTBUS ¢ KOMIUIEKCHBIMU YnciiaMu. ['eoMeTpuieckoe
N300paKEHNE KOMIUICKCHBIX YHCEIT U JCHCTBUIN C HUMHU.

Paznen 1V. Iuddepennnanbibie ypaBHenus (4 yaca)

Tema 8. 3anauu, npuBojsnue K qudpepeHnranbHbIM YpaBHEHUSIM (2 daca).
Tema 9. Jlubdepenuumanbupie ypaBHeHHS | mopsaka, ¢  pa3AelSiOIIMMUCS
nepeMEHHBIMU (2 vaca)

Il. CTPYKTYPA Y COJIEP)KAHUE NPAKTUYECKOM YACTHU KYPCA

Ne | Ne remsl TeMbl NPaKTUYECKUX 3aHATHU Kon-Bo
1/ | TUCIUIIIIMHBI 4acoB

| cemecTp

1 1 DJeMeHThl AaHAIMTUYECKON reOMeTPUH Ha MIOCKOCTH. 6

2 2 BBenenue B MaTeMaTHYECKHUI aHAIN3 12
Il cemecTp

3 3 JuddepernmansHoe HCUUCIICHUE (PYHKIIMA HECKOITBKUX 4

epEMEHHBIX

4 4 HeonpenenenHslil HHTErpa 8

5 5 KommuiekcHele yncna 2

6 6 Juddepennmanbable ypaBHeHHs 1 mopsiika 4

CYMMA: 36

IIpakTHUyeckue 3aHATHS

Cemectp | (18 yacon)

Paznen |. DieMeHTHI aHAJIUTHYECKOH reOMeTPUA HA MJIOCKOCTH (6 YacoB).
3anamue 1. [lexapToBa 1 NOJISIpHAsE CUCTEMbI KoOpAUHAT. Oripenenureny 2 1 3 nopsiika.
(2 yaca).
3anamue 2. llpsimas Ha mmockocTH. Pemenne 3amay (2 yaca).
3anamue 3. Kpusbie 2 nopsaka. Pemenue 3agau (2 yaca).

3aHsITHUE MOPOBOJUTCS € MCIOJb30BAHUEM MET0a AKTHUBHOIO O0Oy4YeHUs
«TpynmnoBasi KOHCYJbTalus». ['pynmnoBble KOHCYIbTALMU MPEACTABISAIOT COOOM

CBOEOOpazHyt0 (HopMy TPOBEIEHHS MPAKTUICCKUX 3aHSATHIA, OCHOBHBIM COJICP)KaHUEM



KOTOPBIX SIBISIETCS PA3bSICHEHUE OTNENBHBIX, YacTO HauOOJee CIIOKHBIX WM
MPAKTUYECKU 3HAYMMBIX BOMPOCOB M3ydaeMoi mporpaMMel. [locie Bcex mpakTUuecKux
3aHSATHI CTYJIEHTHI MOIYYal0T 33[auu JIJIsl CAMOCTOSITENIbHOWM BHEAYAUTOPHOM paboThl. C
KOKIbIM MPAKTUUECKUM 3aHSTHEM TOBBIIIACTCS CJIOKHOCTh MpeAJiaraéMbIX 3ajad.
['pyminoBast KOHCYJIbTALMS POBOASTCS C LIETbIO OKa3aHUsI TOMOIIU B CAMOCTOSITEIbHOM
paboTe, B MOJrOTOBKE K PYOEKHOM KOHTPOJbHOM pabore. CTyneHThl caMH Tpejyiaraet
JUTS PEILICHUs T€ 3aJ]a4M, KOTOPbIC BbI3BAIM KaKUE-TO 3aTPYAHCHUS WM HETOHUMAaHHUE.
K 1ocke BBIXOAST CTYAEHTHI, TOTOBBIE pPa3bsICHUTh BO3HUKIIKME BOMPOCHI.
[IpenogaBaTesib TOJBLKO KOHTPOJIUPYET XOJ PEIICHMS 33]a4, KOMMEHTHUPYET B Cllydae
HEOOXOJIMMOCTH KAaKHE-TO CHUTyallud M 0000IIaeT pPAacCMOTPEHHBIN MaTepuall.
[IpeumyIiiecTBO MPAKTUKU-KOHCYJIbTAIMU TEpell APYTUMH (popMaMu TPOBEICHUS
MPAKTUYECKOIO 3aHATUS B TOM, YTO OHA MO3BOJISIET B OOJIBIIECH CTENEHU MPUOIU3UTH
coJiep KaHHe 3aHATUA K MPAKTHUYECKUM MHTEpecaM 00y4aeMbIX, B KaKOH-TO CTETICHU
WHUBUyaIU3UPOBATh TMPOIIECC OOY4YEHUsT C YYETOM YpPOBHS TOHMMaHUS U
BOCIIPUATHS MaTepurasa KakJIbIM 00y4yaeMbIM.
Pazgen |l. BBenenne B MaTemaTnueckuii anaau3 (12 yacos).

3anamue 4. llpenen mnocnenoBaTEIbLHOCTH. [Tonsate QyHKUMM OFHOM
nepeMeHHoi. OcHoBHBIE cBoMcTBa. [Ipenen dynkiuu. OMHOCTOPOHHUE TIPECIIBI.
3anamue 5. beckoHeuHO MaJble U OeCKOHEYHO OOoJbINNe BeMUMHbI HenpepsIBHOCTH
¢bynkuuu (2 yaca).
3anamue 6. [Tpon3BogHas GyHKIMKU OJHOU MTepeMEHHOM (2 Jaca).
3aHsATHE TPOBOJUTCS C TPUMEHEHHEM METOJa AaKTUBHOTO OOYYEHUS «MeTOJ
KOMAH/HON NOJJIEP,KKM HMHIAUBUAYAJBLHOro o0Oy4deHusp». CyThb 3TOro MeTOja
3aKJTF0YAEeTCsl B MPEIOCTABICHUU MaJbIM TPYIIaM BO3MOXKHOCTH TPOJBUTATHCS IO
y4eOHOM mporpaMMe B UHAUBUIYaTbHOM TEMIIE.
3anamue 7. IlpousBognas cnoxxknoit ¢yHkuuu. [IpowsBogHas GyHKIHMM, 3aTaHHON
napaMmetrpuuecku (2 yaca).
3anamue 8. lnbdepernman GyHkuun oaHo nepemenHoi. IIpasuno Jlomurans (2

yaca).



3anamue 9. TlonHnoe uccnenoBanue QyHKIUU U TOCTpoeHUE ee rpaduka. 3aHsTue
MPOBOAUTCS € HMCHOJb30BAHMEM MeET0a AKTHUBHOI0 O0y4YeHHsl «TpynmoBast
KOHCYJIbTAIUD).
Cemectp Il (18 yacoB)
Pa3nen . Jduddepennuanbuoe mucuuciaeHne Q(YHKIUM HECKOJbKHX
nepeMeHHbBIX (4 yaca).
3anamue 1.Yactapie mpousBogHbie M auddepeHian GyHKIUHA HECKOIbKUX

nepeMeHHbIX (2 4Yaca). 3aHSTHE MPOBOJUTCA C MPUMEHEHHEM METO/a aKTUBHOIO
00yYeHHUS «IPYyNIOBasi KOHCYJIbTAIUD).
3anamue 2. JxcTpeMyM (PYHKIIMM HECKOJIBKUX MepeMeHHbIX. COCTaBlICHHUE
MaTeMaTUYECKUX MOJIENIEeH MPOCTENINX 3aay (2 yaca).

Pa3znen |l. Heonpenenennnblii mHTErpas (8 uacos).
3anamue 3. TabnuuHbie MHTETPAJIbI, METO/I TIOJBEICHUS O 3HaK auddepeHimaia,
METOJI pa3iokeHus (2 Jaca).
3anamue 4. ®opMynia UHTETPUPOBAHUS TIO YaCTSAM, METOJ| 3aMEHBbI TMepeMeHHOro (2
qaca).

3anamue 5. VIHTErpupoBaHHME BBIPAKECHHM, COJIEpXKalIUX B 3HAMEHATele

KBaJIpaTHBIN TpexuieH. (2 Jaca). 3aHSATHE MPOBOJUTCS € MCMOJIb30BAHUEM METO/1a
AKTHBHOIO 00y4YeHHs «IPYNIOBASI KOHCYJIbTALMS.
3anamue 6.  VHTerpupoBaHWE  HEKOTOPHIX  APOOHO-pAllMOHANBHBIX U
TpUTOHOMETpHUUeCcKrX GyHKIMM (2 yaca). 3aHsITHE MTPOBOIUTCS € UCMOJIb30BAHHEM
MeTO0/1a AKTUBHOI0 00yYeHUs «IPYNINOBasi KOHCYJIbTAI[U.

Pa3nen 3. KommuiekcHble uncia (2 yaca).
3anamue (. KoMIIEKCHbIE 4YHCIa, OEUCTBUS Haj HUMH (2 yaca). 3aHATHE
MPOBOAUTCS € HCHOJb30BAHHMEM MeT0a AKTHUBHOI0 O0y4YeHHsl «TpynmoBasi

KOHCYJIbTalHus.

Paznen 4. luddepennuanbubie ypaBHeHusi 1 nopsaka (4 yaca).
3anamue 8. OCHOBBI MAaTEMaTHYECKOTO MOJICTIUPOBAHUS MPOCTEUIINUX SIBICHUU C

nOMOUIbI0 U PepeHInanbHbIX YPaBHEHU.



3anamue 9. Pemenune auddepeHUUanbHBIX — ypaBHeHMM 1 mopsaka  C

pasacisIromuMuCAa ICPCMCHHBIMU.

I1l. YHEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI
VYyebHo-MeToAMuecKoe 00ECIeYeHHe CaMOCTOSATEIbHON paboThl 00yYarOIUXCs
no auctuiuimHe «Beicmias MaremaTuka» mpeacTtaBieHo B IIpunoxkenun 1. OHo
COJICPKUT: MJIaH-TPa(QUK BBIOJHEHUS CAaMOCTOSITENIbHONU PabOThI MO AUCIUILUIMHE, B
TOM YHCJIE NPUMEPHBIE HOPMBI BPEMEHU HaA BBINOJHEHUE IO KAKIOMY 3aJaHUIO;
XapaKTEPUCTUKY

3aJlaHUN  JUISI  CaMOCTOSATENIbHOM paboThl  00yYaromMXcs |

MCTOANYCCKUC PCKOMCHAAIINH 110 UX BBIIIOJIHCHUIO, TpC6OBaHI/I$I K IIPpCACTAaBJICHUIO U

0 OpPMIIEHUIO PE3YIHTATOB CAMOCTOSTEIBHOM PAOOTHI.

IV. KOHTPOJIb TOCTU/KEHUS LEJEN KYPCA

Ne | Kontpomupy | Kopbl u 3Tansl pOpMUPOBAHUS KOMITCTCHIIHIA OueHouHbIE CpeACTBa
n/ CMBIC TEKyIIUA | TPOMEXKYTO
n | pasgenst/ KOHTDOITH —
TEMBI aTTecTanus
JUCHUIINHBI
3HAET OCHOBHEIE ONPENICIICHUS U Teopernu | Bompocer
(OopMyIIbI aHATUTHYIECKOM TEOMETPHS HA | ecKUil K
IIOCKOCTH JHKTaHT. JK3aMEHy
yYMEET BBIUYMCIIATH ONpeAeInTeNn 2 1 3 Perrenue 1-18.
TTOPANKOB 3a7a4 1o 3anaun 1-
OK-4 | Bnazeer MeTOaMH IIOCTPOECHHUS PSAMBIX u3yuaemoil | 5 s
Y KPUBBIX 2 MOPSAIKA, BEIYUCICHUS
p P JKa, TEeME Ha TIPHMEPHO
OIPCACIIUTCIICU IIPaKTUIECK ro
3HAET 3JIEMEHTBI aHAJTUTUYECKON ux
DIIEMEHTHI IepeYHs
reoMeTpHs Ha INIOCKOCTH 3aHATHAX.
AHAIIUTHYEC N
1 . YMEET pa3innvarh THIBI KPUBBIX 2 VCTHBIN 3ajatd M
Kon TOpsi/ka, COCTABIIATE YPABHEHHE NPAMOH | ompoc BO IK3aMCHa
TCOMETPUH | OK-5 | Ha miockocTy BpeMst OK3aMeH
Ha BiajeeT GopMysiaMu CBSI3U MOJSPHBIX npaKTHYEC
TJI0OCKOCTHA KOOPJMHAT C AEKapTOBBIMU, Pa3INYHBIX KOTO
YPaBHEHUH NPSMOH, PAacCTOSHUA OT S —
TOYKH JIO TIPSIMOI '
Beimonnen
3HaeT OCHOBHBIE MOHATHS U W3
ONIpe/IeNIeH s AHAIMTHYECKON reomeTpust | 1S A3,
Ha MJIOCKOCTH PT3
MeEET pa3inyaTh BUJbl YPaBHEHHUH
OIIK- Yy P ABL yp
2 NPSMOI Ha TUIOCKOCTH, CTPOUTH MPSIMBIE
Y KpUBBIE 2 TIOpsIIKa
BnaneeT ciocoGHOCTBIO IPUMEHATH
METOAbl aHAJIUTUYECKOH IeoMeTpuu Npu




PEIICHUHN TPOCTEHIIIIX
podeCCHOHATTLHBIX 3a/1a4

BBenenue B
MaTeMaTH4ecC
KUH aHaIn3.
HMuddeper
HaJIbHOE
HCYHCIICHHE
GyHKIIH
OJTHOM
MEPEMEHHOMI

OK-4

3HaeT OCHOBHBIE TIOHSTHS, OTIPEICIICHUS H
(hOopMyJTBI MATEMATUYECKOTO aHAJIN3A

YMeeT HaXOJUTh MPOCTHIC MPECITbI U
MPOU3BOJIHBIE, PA3IIUaTh HEMPEPHIBHYIO
Y pa3phIBHYIO (DYHKITHH,

Brnageer meTogamu mosHOTO
UCCIIeIOBaHUs (DYHKITMH U TIOCTPOCHUSI ¢
rpaduka

OK-5

3HaeT onpeaeneHus mpeaena
MOCJIEe0BAaTENLHOCTH, (PYHKIIUH;
OIIPEJIETICHUH IIPOU3BOJHOM, e
TEOMETPHUYECKUH 1 (PU3MUECKUI CMBICTT;
TaOJHILy TPOU3BOTHBIX, TIPABUIIA

I PepeHInPOBaHHUS, ONPEICICHUS
HETPEPHIBHOCTH, TOYEK pa3phiBa

YMeeT pacro3HaBaTh MaTeMAaTHYECKYIO
CHUMBOJIMKY B JIUTEpaType Mo
00111e00pa30BaTENIbHBIM U CIICIIUATBHBIM
JUCIUTUTMHAM; BBIYUCIISITH TIPOU3BOIHBIC
| u |l mopsiaKOB, COCTABNATH ypaBHEHUE
HOPMAJIU U KacaTeJIbHOU K rpaduky
(GYHKIIMH, IPOU3BOIUTE TTOJTHOE
ucciezoBanue QYHKIMN U CTPOUTH €€

rpaduk.

Bnaneetr MeTomaMu Hax 0K ACHUS
MIPEJIEIIOB; TEXHUKOHN U IPaBUIaAMH
HaXO0XJICHUS TIPOU3BOIHBIX,
HpI/IJ]O)KeHI/ISIMI/I HpOI/ISBO,Z[HBIX K HpOCTBIM
3a/1a4aM MPaKTHKH

OIIK-

3HaeT onpezeneHue NPOU3BOAHOM,
reoMeTpHUeCcKuil U (pu3ndecKuii
CMBICJI, TaOJINIlY TPOU3BOAHBIX,
npaBuia qudQepeHupoBaHus,
ypaBHEHHUS KacaTelbHONH U HOpMaJU K
rpaduKy QpyHKIHH, SKCTpEeMyMa
(YHKIMH, TOYEK nepernda, aCHMNITOT.

YmMmeet BeruncnaTh npousBoaHsie | u 1l
MOPSIKOB, COCTaBUTh YpaBHEHUE
HOpPMAaJIM U KacaTelbHOU K rpaduKy
(byHKLINH, TPOU3BOAUTH ITOJHOE
uccienoBanre GyHKINUU U CTPOUTD €€

rpaduk.

Bnaneer MmeTonamMu OTBICKAHUA
IIPOU3BOJIHBIX, [IOJTHOIO
UCcleI0BaHus PYHKIINU U
HocTpoeHus ee rpaduka,
NIPUMEHEHNS IIPOU3BOIHBIX IIPU
penieHnH npodeCCHOHATIBHBIX 3aa4

Teopernu
eCKUH
JOUKTAHT.
Pemenue
3a7a4 10
n3y4aeMou
TeMe Ha
MIPaKTHYECK
X
3aHATUAX.
VcerHBIN
OIIpOC BO
BpeMs
MpaKTUyeC
KOTO
3aHATHS.
Brinonnen
ne U3,
PI'3

Bompocst
K
9K3aMEHY
5-22.
3agaun
19-26 u3
MIPUMEPHO
ro
MepevHst
3a7a4 Ha
dK3aMEH
DK3aMeH

BTOPOM CEMECTP

‘Ng

KonTponupy

Koner 1 aTamns! hopMupoBaHust KOMIETEHITUH | O1ieHOYHBIE CPENCTBA




n/ eMble TEKYLIIHH | MPOMEKYTO
i pasnuensr / KOHTPOIIb YyHast
TEMBI aTTecTalus
JUCHIUTUINHBI
3HAET OCHOBHBIE OIPEIENICHUS U Teopernu | Bonpocsl
(hopMyITel TeOpUH (PYHKINI HECKOTMBKUX | eCcKUIA K
HCPEMCHHBIX TUKTAHT. | 9K3aMEHY
yMe€eT BBIYUCIIATH YaCTHBIE IPOU3BOIHBIE | Permenne 1-2.
1 1 2 nopsIKOB, HCCIIEN0BATH (DYHKIHIO 3a71a4 1o Sanaun 1-
OK-4 | Ha ’kcTpeMym W3ydaeMOi | 2y
BJIaJIe€T METOIaMH OTBICKaHUS | reme na MPUMEPHO
HanOOJIBIIETO U HAMMEHBLIErO 3HAYCHNH | IpaKTHYeCK
(yHKIIH 2 TIepeMEeHHBIX X ro
3HAET OCHOBHbIE OTIpe/IEICHHUs 1 samsTusix, | NCPCTHA
1 gaﬂnq:};zge}m (OpMYJIBI YaCTHBIX TPOU3BOAHBIX U V CTHBIN 3a/1at Ha
CAMCITOHIe nudepeHImanos; MOIHOro OIIPOC BO %K3aMeH-
e oue s | pous | IOV
HECKOJIBKHX OpaKTH4eC
HepeMeHHbIX (GYHKIUH 2-X IEPEMEHHBIX KOLO
OK-5 | ymeeT BBIUMCIIATEH YaCTHBIC IIPOM3BOJHEIC
u nuddepeHIaIs MepBoro NopsIKa; SAHATHL.
UCCIIEIOBATh Ha AKCTpeMyM (QYHKIHIO 2-X Boinonen
TIEPEMEHHBIX ue /13
BJajeeT METOLAMHU UCCIIEI0BaHUs
(YHKIIMHM HECKOJIBKUX TIEPEMEHHBIX Ha
OKCTPEMYM
3Haer omnpezeneHne GyHKIUHN IBYX
IIEPEMEHHBIX, €€ T€OMETPUUECKUN
CMBICJI, TPABUJIO HAXOXKICHUS
YACTHBIX MTPOU3BOIHBIX, HEOOXOAUMOE
U JOCTaTOYHOE YCIIOBUE DKCTPEMYyMa
(GYHKIINY IBYX MEPEMEHHBIX
YMeer peliars 3a/1a4yd Ha OTICKaHUE
OIIK- YaCTHBIX IPOU3BOJIHBIX, COCTABICHUE
2 YpaBHEHUH KacaTeJIbHOM U HOPMaJIU K
MMOBEPXHOCTH, HAXOAUTH JKCTPEMYM
(YHKIUM IBYX TIEPEMEHHBIX
Brnageer ciocoOHOCTBIO TPUMEHSATH
MeTobl (PYHKITMH HECKOIBKUX
MIEPEMEHHBIX TTPH PEIICHUH MPOCTHIX
po(ecCHOHANBHBIX 3a1a4
3HaeT OCHOBHBIC NOHATHSA, onpenencHus u | Teoperny | Bompocsr
CBOMCTBA HEONPEICIICHHOTO HHTErpaJia eCKUl K
OK-4 YMeeT BBIMUCISTE TPOCThIC HHTETPAITBI JIMKTAHT. 3K3aMeHy
Biageer cnenyrommmu METOIaMU Pewenne 3-7.
Heonpenere BBIYHCJIEHUSA HEOIIPEACIICHHOI'O 3a/1a4 110 5 3amaun 3-
2 | it MHTETpaIa: Pa3jIoKEHHs, 3aMEHBI U3y4aeMon | ¢y
MHTErpall IIEPEMEHHOM, NHTErPUPOBAHUS 110 YacTsiM | TEME Ha OPUMEPHO
3HaeT TabauIly HHTETPAIOB U OCHOBHBIC HPAaKTAIECK |
OK-5 [ MCTOABI MHTEIPUPOBAHHUS, ux nepeHst
VMeeT HalTH UHTETpal OT JPOOHO- SAHATHAX. 33184 Ha
palMOHAIBHOW M TPUTOHOMETPUYECKOM YerHbIi SK3AMCH
dynxumm OIpoc BO .




BJ'IEI,I[GCT METOAAMHU BBIYUCIICHUA BpEMA 3K3aMeH
AHTETPATIOB U UX MPUIOKECHUAMHI K HpaKTUYEC
ITPOCTHIM 3aaa4aM IPAKTHUKU KOTO
3HaeT omnpezeseHne, CBOKMCTBA, SAHSITHSL.
TaOIUILy HEOTPEAETICHHBIX BLIIOIHEH
WHTErPAJIOB, METO/IbI BEIYUCICHUS e M]3
HEONPEICICHHOI 0 UHTEerpasa
YMeer pemiars 3a1a4y Ha BBIYUCIICHHUE
HEOIPEEIEHHBIX UHTETPAJIOB,
MOHUMATh HH(GOPMAIIUIO TTO
OIIK- | obmeobpa3oBaTesibHBIM U
2 CIIEUUAJIbHBIM JUCIUIUIMHAM,
COZEP)KAIIUM MAaTEMaTUYECKYIO
CHUMBOJIUKY
Bnageer meTonamu BeIUKCIEHUS
HEONPEIEICHHOT O UHTErpasa u
penieHus mpodecCuoHaNbHBIX 33724 C
MIPUMEHEHHUEM HEOTIPEACIICHHOTO
WHTErpaja
3HaeT onpezeneHue KOMILUIEKCHOTO Teopernu | Bonpocsl
YKCIIa, €r0 MOAYJIsA, apTyMEHTa, eCKUi K
CONPSYKEHHOI0 KOMIUIEKCHOTO YHCIIA, | AUKTAHT. | dK3aMEHY
TPUTOHOMETPUYECKYIO U Pewenne 8.
MOKAa3aTeIbHYI0 (HOPMBI 3a71a4 1o 3amauu /-
KOMIIJIEKCHOI'O YHcJia; IeHCTBUSA Hall H3y4aeMoi | 12 p3
OK-4 | ¢ ommexcrbmm 9HCIaMK; M3BJIeUeHue | TOMC Ha OPUMEPHO
KOPHSI U3 KOMIUIEKCHOTO YUCa EE ARTHHECCK | 1o
YMeeT npou3BOAUTH AEHCTBUS HAJl sansisx, | TEPETH
KOMIUIEKCHBIMH YUCIIaMU V CTHBII 3a/1a4 Ha
Brangeer cnocoOHOCTBIO TBOPUECKHU oTpoc Bo JK3aMEH.
OPUMCHATh KOMIIJICKCHBIC YK CJIa BpEMSI Ok3ameH
3HaeT onpezeneHnue KOMIUIEKCHOTO paKTHUec
KOMILICKCH 4MCyIa M IPaBUIa ICUCTBUS HaZl HUMH | oro
e —_— YMeer pemars KBaJgpaTHbIe SAHSITHSL
OK-5 | YPABHEHHUS C OTPHLATELHBIM BhIOTHEH
JMCKPUMHHAHTOM e WJ13
Bnaneer meTogamu npuMeHEHHUs
KOMIUIEKCHBIX YMCEJl IIPU PELICHUU
MIPOCTHIX MPO(heCCHOHATBHBIX 3a/1a4
3HaeT ornpeeseHe KOMILUIEKCHOTO
YyCIia ¥ IpaBwia ACUCTBUS HAJl HUMH
YMeeT mpou3BOANTD alredpandecKkue
OTIK- JIEUCTBUS HaJ KOMIUIEKCHBIMU
2 YUCJIaMHU; U3BJIEKATh KOPEHD U3
KOMILUTIEKCHOT'O YHCIIA;
Brnaneer ciocoOHOCTBIO HCIIOIB30BATh
KOMIIJICKCHBIC YHCJIa B
po(heCCUOHATBHOHN NEATENbHOCTH
Tiudbdepen 3HaeT onpeaeneHue a.y., er.o TIOPSIIKA; TeoprI/Iq Bomnpocst
ABHBIC OK-4 pemeHmlo6mero ¥ 4aCTHOT'O; ONpeJeie- | ecKuil K
S ——— HUE J.y. | mopsiaka ¢ pa3aenstomuMHucs JIMKTAHT. 3K3aMEHY

TNEPEMCHHBIMHA U MCTO/J] €TI0 PCIICHUSA




1 mopsiaka YmMeer pemats npocTeie A1.y. 1 mopsaka ¢ | Pemenue 9-11.
Pa3IeNTIoNIMICS TEPEeMEHHBIMU 3a1ad 1o 3anaun 13
Biiageer METOIOM pelieHHs MPOCTEHIINX | U3Yy9aeMOr | y3
I.y. 1-ro mopsizka ¢ pa3iensiromyuMucs TeMe Ha [PUMEPHO
MEPEMEHHBIMU 1 UX TPUIIOKEHHEM B MPaKTHYECK | o
npodeccruoHanpHOM chepe 150:4 mepeuns
3HaeT omnpefeneHne A.y., ero MOpsIKa; 3aHATHAX.
pelenust OBIIEro U YaCTHOTO; onpesene- | Y CTHBIN 3anatd AT
HUe 7.y. | mopsiKa ¢ pa3aeisIomuMHCS OIIPOC BO JksaMeHa
IEPEMCHHBIMU BpeMs OK3aMeH

OK-5 YMeeT peruars mpocTsie .y. 1 mopsiaka ¢ | mpakrudec
pa3AeISIIOIMMHCS TIEPEMEHHBIMU KOT'O
Briasieer METONIOM peIleHUs IPOCTERINNX | 34 1sTms.
I.y. 1-To mopsinka ¢ pa3aensiFoIuMHUCs BLIHONHEH
MEPEMCHHBIMHA 1 I/I% MIPUITOKCHUEM B e I/II[3
npodeccuoHanbHOU chepe
3HaeT omnpeneieHue 1.y., ero MopsiKa;
pelIeHus o0IIero U YacTHOTO; OIpe/iene-
Hue A.y. 1 mopsiika ¢ pa3aesonuMucs
TNEPEMCHHBIMHU U METO €0 pCHICHUA

OIIK- | Ymeer pemars npocteie 1.y. 1 mopsaka ¢

2 Pa3IeNIONIMICS TEPEeMEHHBIMA

Brnaneet ciocoOHOCTBIO UCTIONB30BATh
I.y. 1-ro mopsiaKa ¢ pa3aesiomUMHUCS
MIEPEeMEHHBIMH B TTPO(ECCHOHATBHOM
ctepe

TurnoBbsle KOHTPONBbHBIE 3a1anus1, M][3, BOIIPOCH K KOJIIOKBUYMY,

’K3aMEHAalMOHHbIE BOPOCHI, 00pa3iibl OUJIETOB MPEACTABJICHbI B pa3jenax
«KOHTpOJIBHO-U3MEPUTENBHBIE MAaTEPUAIB) U «MatepHuaibl 1Uisi CaMOCTOSTEIBHON

pabOThI CTYJIEHTOBY.

V. YYHEBHO-METOANYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI
OcHoBHas JuTEpaTypa
1. byrpos .C., Hukonsckuit C.M., Beicuiags maremaTtuika: y4eOHUK Jis
aKaJeMHUuecKkoro OakangaBpuaTra IO €CTECTBEHHOHAYYHBIM HANpaBJICHUSM U
cnenuanbHOCTAM: [B 3 T.] T. 2. DIE€MEHTHl JUHEHHOW anreOpbl U aHAIUTUYECKOU
reOMETPUH, 2017. — 281 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:841107 &theme=FEFU

MockBa, Opaiir,

2. UBanoB b.H. [luckperHas martemaTuka. AJTOPUTMBI U MPOTPAMMEI.

Pacmmmpennsiii kypc // YdyebHoe mocobue. ['pud MunHHCTEpcTBa 0Opa3oBaHUs U


http://lib.dvfu.ru:8080/lib/item?id=chamo:841107&theme=FEFU

Hayku Poccuiickoit  ®enepaumun. — M: Mssectus, 2011. — 512 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:418440&theme=FEFU

3. OpnoB A.M. OpraHu3anvOHHO-?’KOHOMHUYECKOE MOJIECIUPOBAHUE: TEOPUs
NPUHATHA pelieHui: yaeonuk ams By3oB / M.: KuoPyc, 2011. - 568 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:298345&theme=FEFU

4. JBopsukuHa E.K., AnreGpa: Marpuubl M ONPEACIUTEIN, CUCTEMBI
JMHENHBIX YpaBHEHUH, BEKTOPHBIE NMPOCTPAHCTBA, JIMHEHWHBIE ONEpPATOPbI: y4eOHO-
MeToauyeckoe — nocobue,  XabapoBck, THXOOKEaHCKMH  TroCyAapCTBEHHBIN
YHUBEPCUTET, 2017. — 87 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:847233&theme=FEFU

5. Kpunkos JI.B., Briciias Maremarnka B BONpOCAax M OTBETaxX: ydeOHOE
nocobue, Mockaa, [Ipocnekr, 2017. — 176 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:828118&theme=FEFU

6. HoBukoB A.W. Teopus npuHATUS pEUICHU U yIIPaBJICHUE PUCKAMU B
¢buHaHCOBOU M HAIOTOBOM cepax [DIeKTpOHHBIN pecypc]: yueOHoe mocodue / A. U.
Hoguxos, T. . Conoakas. M: Jlamkos u K°, 2015. — 284 c.
http://www.iprbookshop.ru/14100

7. COOpHUK MHIUBHUAYyaJIbHBIX 33JJaHUM 10 BBICIIICH MaTEeMaTHKE : yueOHOe
mocoowue I HHKCHEPHO-TEXHUUECKUX CIeIUaIbHOCTEH By30B. B 3 1. : 4. 1 / [A. II.
Ps6ymiko, B. B. bapxartos, B. B. Jlepxxasen u ap.] ; moxa oot pea. A. I1. Psoymiko.:
Munck, Axkagemkuwnra, 2013r., 270 c.
http://e.lanbook.com/books/element.php?pll_id=65408

8. COOpHMK MHIMBUAYAJBbHBIX 3a/IaHUI 10 BBICIICH MaTeMaTHKE : y4eOHOE
nocoOue JJisi TH)KEHEPHO-TEXHUYECKUX CIeIMaIbHOCTeH By30B. B 3 4. : 4. 2 / [A. IL.
Ps6ymiko, B. B. bapxartos, B. B. Jlepxxagen u ap.] ; mozg oour. pea. A. I1. Psoymiko.:
Munck, Akagemkuunra, 2013 r., 352 c.

http://e.lanbook.com/books/element.php?pll id=65409

9. CO0pHUK MHIUBHUAYATbHBIX 33JJaHUM 1O BBICILICH MaTeMaTHKE : yueOHOe
nocooue sl UHKEHEPHO-TEXHUYECKHUX CHelHalbHOCTEN BYy30B, B 3 u. : u. 3 / [A. IL

Ps6ymiko, B. B. bapxartos, B. B. Jlepxxasen u ap.] ; moza obur. pea. A. I1. Psoymiko.:


http://lib.dvfu.ru:8080/lib/item?id=chamo:418440&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:298345&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:847233&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:828118&theme=FEFU
http://www.iprbookshop.ru/14100
http://e.lanbook.com/books/element.php?pl1_id=65408
http://e.lanbook.com/books/element.php?pl1_id=65409

Munck, Axkagemkuwnra, 2013 r., 288 c.

http://e.lanbook.com/books/element.php?pll 1d=65410

10. COopHUK MHAMBUIYATBHBIX 3aJaHUM 10 BBICIIIEH MaTeMaTHKE : ydeOHOe
nocobue sl TEXHUUECKUX CIelnaabHOCTe! By30B. B 4 4. : u. 4 / [A. I1. PaGymiko, B.
B. bapxarog, B. B. [lepxaBen u np.] ; mox o6 pea. A. I1. PaOymko.: MuHCK,
Brmmeinnras nmikoia, 2010 r., 336 c.

http://e.lanbook.com/books/element.php?pll id=65411

JlonoJIHUTe IbHAS JIUTEpPaTypa
1. ITuckynos, Hukonait CemenoBuu JluddepeHunanbHoe 1 HTHTETPAIbHOE

nucuucieHus : [yaeonoe mocobue ais Bry30B: B 2 T.] / H. C. [IuckyHoB. - Mockaa :
Wnterpan-Ilpecc. T. 1. - U3a. ctep. - 2010. - 415 c. : un. - ISBN 5-89602-012-0 (.
1)).

2. IluckynoB, Hukonait CemenoBuu JuddepenimanbHoe 1 MHTErpaabHOE

ucyucieHus : [yaeonoe nocodue ajis Bry30B: B 2 T.] / H. C. [IuckyHoB. - Mockaa :
Wnterpan-Ilpecc. T. 2. - U3a. ctep. - 2010. - 544 c. : un. - ISBN 978-5-89602-013-4
(1.2)

3. Kynpssues B.A., Jemunosuu b.11. KpaTkuii kypc BbICIIEH MaTeMaTUKH:
VYu4eb- Hoe mocobue amst By30B. — /- usfl., uctp. — M.: ACT, Actpens. — 2008. — 656
c. ISBN: 978-5-17-004601-0.

4. N.H. Bbponmreiin, K.A. CemenaseB. CnpaBoUYHMK IO MaTeMaTHKE IS
WHXXeHe- poB u ydamuxcs BTy30B.— CII6.: Jlans, 2009.— 608 c.— ISBN: 978-5-8114-
0906-8.

VI. METOINWYECKHUE YKA3ZAHHUA 10 OCBOEHUIO JUCHUIIJIMHBI

OcHoBHBIMH (opMaMu 00yuYeHUsl CTyneHTa «BbIciieil MaTeMaTHKe» SBISIOTCS:
W3yYEHHE TEOPETUYECKOr0 Marepuaja JUCLUUIUIMHBI Ha JIEKIUAX, B TOM YHCIE C
UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHM; 3aKPEILUIEHUE TEOPETUYECKOIro

Marcpuajia M pPCHICHHUC 3aaad 110 I/IsyqaeMoﬁ TEMC Ha MNPAKTHYCCKHUX 3aAHATHAX,


http://e.lanbook.com/books/element.php?pl1_id=65410
http://e.lanbook.com/books/element.php?pl1_id=65411

caMoCTOsATeNIbHAs paboTa HaaA Y4eOHBIM MaTepUaioM, KOTOpas COCTOUT U3
CIIEIYIOLIMX AJIEMEHTOB: M3YYEHUE MaTepuaia Mo KOHCIEKTaM JIEKLIHH, ydeOHuKaM
WM y4eOHBIM MOCOOMSM, TMOJArOTOBKA K TEOPETHUYECKUM JUKTAHTAM, DPEIICHHE
TUTIOBBIX 3a/lad JUCIHUIUIMHBI B XOJ€ BBIMOJTHEHUS pacueTHO-Tpaduyueckux padoT
(PT'P), unnuBuayanbubix nomamHux 3aaanuii (MJ13) 1 KOHTpoJIbHBIX padoT.

OcHOBHas 1eIb ayIUTOPHBIX 3aHATHI — CUCTEMATHU3ALUS U CTPYKTYPUPOBAHUE
3HAHWI CTYJIEHTa, paCCMOTPEHHE HamOOJIee BaXKHBIX M MPOOJIEMHBIX YacTel Kypca.
AyAUTOpHBIE 3aHATHS NPEUMYIIECTBEHHO HOCAT OO30pHBIA W HaNpaBIISIONIUIMA
xapakrep. CamocrosTenbHas padoTa UrpaeT HEMATOBAXHYIO pOJIb B H3YYECHHH
JACHUTUIAHBI.

[TepBbIM 3TanioM U3y4Y€HUsI NUCHUILUIMHBI U OTACJIBHBIX €€ Pa3lesioB SIBIISECTCS
paboTa C KOHCIIEKTOM M PEKOMEHIyeMOW JuTepaTypoi. M3yueHue IMCUUIITUHBI
PEKOMEHIYETCSl MPOBOAUTH IOATANHO: pacCMaTpHUBas IOOYEPENAHO JIOTHUYECKU
3aBEpUIECHHBIE pa3[eibl Kypca, KaKk IpaBujlo, B JIUTEPATYpE — 3TO OTACIIbHBIEC IJIaBbI
unu naparpadsl. Ilpu paboTe ¢ KOHCIEKTOM W JUTEpaTypod BaKHO HavaTh
3HAKOMCTBO C 0a30BOM TEOPETHUECKOW IMOJATOTOBKH, BHHUMATEIBHO W BIyMYHBO
M3YyYMB OCHOBHBIE TIOHSITUSI paccMaTpuBaeMmoro paszaena. Jlamee HeoOXxoaumo
paccMOTpETh PEIIEHUE THUIIOBBIX 3aJad paszjena Kypca U IONBITaThCS PEUIUTh
aHAJIOTUYHBIC 3a/1aHUs CaMOCTOATENbHO, BbINOIHAS PI'P unu N/13. Ilocne nzydenus
OJIHOTO pa3zena Kypca, MOKHO MEPEXOUTD K CIIETYIOLIEMY.

[Ipu pabote ¢ 2MEKTPOHHBIM Y4E€OHBIM KYpCOM CTYIEHT MOXET OOpaTHThCS K
MpUJIArarolMMCsl KOHCTIEKTaM JICKIIMM, TJIe TMPUBEJICHBI HE TOJIBKO TEOPETUUYECKUE
CBEJICHMS, HO U TIPUBEJCHBI NMPaKTUUYECKUE MpuUMephl. biarogaps cucreMarnueckoit
CaMOCTOATENFHON paboTe W cBoeBpeMeHHOMY BbimonmHenuto W3 wu  PIP,
TEOPETUYECKUX JUKTAHTOB, MOATOTOBKE K KOHTPOJBHOW pabOTe W €€ YCIEIIHOMY
BBITIOJTHEHUIO, CTYJIEHT UMEET BO3MOXKHOCTH MOJYYHUTh HK3aMEHAI[MOHHYIO OLIEHKY
110 PEUTHHTY.

3aBepIIaolUM ATAallOM M3YYECHHUS JUCHUIUIMHBI «BpIcliasgs MaTeMaThKa
ABJISIETCA AK3aMeH. Eciu mo pe3ynbTaTaM pedTUHTa CTYJECHT HE MOJIYYHJ OIEHKY IO

9K3aMCHY, OH HMCCT IIaHC 0o JOBBIIIOJIHUTE HCAOCTAIOIIHME MCPOIIPHUATHA



peiftunra, nmubo cnaBaTh dK3aMeH. Ha sk3ameHe BBISICHSETCS YPOBEHb YCBOCHMS
0a30BBIX TEOPETUYECKUX M MPAKTUYECKHX BOIPOCOB MNPOrpaMMbl M YMEHHE
IIPUMEHATH IOJIYYCHHBIE 3HAHUS K PELICHUIO MPAaKTUYECKUX 3anad. OnpenereHus,
TEOPEMBI, YTBEPKACHUS U T.I. JOJDKHBI (POPMYIUPOBATHCA TOYHO U C TIOHUMAHHUEM,
pelieHre 3ajad B MPOCTEMIIMX ClaydasX JODKHBI BBIIOJIHATBCA O€3 OMIMOOK U
YBEpEHHO. TOJIBKO IIpU BBINIOJIHEHUM JTUX YCJIIOBUM 3HAHUSA U YMEHHs CTYyIEHTA

MOTYT OBITh ITPU3HAHbI y0BIeTBOpsitonumMu TpedoBanusam OI'OC BO.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JACTOUTLIAHBI

HucruminHa ~ obecriedeHa  ydueOHO-METOJIMYECKOM — JIUTepaTypoll w3
OoubmoTeuHoro ¢GoHa YHUBEPCUTETA, METOJUUYECKUMHU YKa3aHUSIMU, pa3JaTOUHbIMU
Marepuaiamu, OllaHkamMu OuieToB Ha dk3aMeH. (OcBoeHUE JIUCHUILTUHBI
MpOU3BOAMUTCS Ha 0aze yueOHBIX ayauTopuid  1mKosibl buomenunuusr JIBOY
yuebHoro kopnyca M mo anpecy: o. Pycckuii, kamnyc JIB®Y, koprnyc M, Mgys.
Aynuropun OCHAIIEHBI COBPEMEHHbBIM o0opynoBaHUEM (kommBIOTED,

BUJICONPOEKTOP, HHTEPAKTUBHAS JOCKA).



IIpunoxenue 1

MMHUCTEPCTBO OBPA30OBAHU S 1 HAYKU POCCUNCKON ®EJIEPAITM

DenepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YIPEKIEHUE BBICIIIET0 00pa30BaHuUs
«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(IBDY)

MKOJA BUOMEJUIINHBI

YYEBHO-METOJINYECKOE OBECIHEYEHUE CAMOCTOSITEJIBHOM
PABOTBI OBYYAIOIIINXCA
1o IMCIHUILIMHE « BpIcIasi MaTeMaTHKa)
Hanpagsaenue noaroroBku 19.03.01 buorexnosiorus
npoduiib «IIumeBas GMOTEXHONTOT U
®opMa OATOTOBKH OYHAS

BaaauBocTok
2018



IInan-rpa¢guk BHINOJTHEHHSA CAMOCTOATEIbHONH PadOThI MO IMCHMILIMHE

ITpuMmepHbIe
e Jara/cpoxkn 5 HOPMBI ®opma
BBIIOJI- Bua camocrosiTesibHOI padoThI BpeMEHH Ha
n/n KOHTPOJIA
HEHUA BBINOJTHEHHE,
9
Cemectp |
BxonHo# TecT mo 3neMeHTapHOi
1 20.09-30.09 g p 1 [TpoBepka TecTa
MaTeMaTHuKe
Brinonnenue PI'3 o reme «IIpsimas [Tpuem n
2 8.10-12.10 P 2 P
Ha IIJIOCKOCTH 3allMTa 3aJaHUs
Brimonaenue PI'3 o reme «Kpusbie 2 [Tpuem n
3 | 22.10-26.10 P 2 P
MOPSIIKA» 3allMTa 3aJaHus
[ToaroroBka K TEOPETUUECKOMY
IIpoBepxka
4 20.09-31.10 | mukTaHTYy «AHATUTHYECKAs TECOMETPHUS 2
JTUKTAHTA
Ha IJI0CKOCTH». JIMKTaHT
Breimmonnenune UJ13 o teme «llpenen [Tpuem n
5 31.10-11 A pen 2 P
GbyHKIIN 3allMTa 3aJaHus
Brimonnenue PI'3 o teme
IIpuem n
6 12.11-17.11 «HermpepbIBHOCT (PYHKIIMU U TOYKU 2
3allMTa 3aJaHus
paspbiBa, CpaBHEHUE O/M».
Bemmonuenne  MJI3 o  TeMe
«OCHOBHBIE npaBuiia
IIpuem n
7 26.11-01.12 | muddepenumpoBanus, 2
. . 3allMTa 3aJaHus
T€OMETPUUECKHUI CMBICI MTPOU3BOTHOM.
ITpon3BoiHas CIOXKHON PYHKIIUN
IToaroroBka K TEOPETUUECKOMY
IIpoBepka
8 26.11-7.12 nuktanty  «lIpom3BomHble W HX 2
JTUKTAHTA
IIPUIOKEHUsD). JIUKTaHT
Brmonnenue PI'3 no teme «Ilonnoe
— Ornpoc Ha
9 10.12-24.11=2 | wuccaenoBaHue GyHKINHU, TOCTPOECHUE 2
KOJUIOKBUYME
rpadguka
SHBaph [ToaroroBka Kk sK3aMeHy, U3y4EHUE
10 p Oaro HY, H3YH 10 DKk3amMeH
HOBOTO T0JIa KOHCIIEKTOB M 0a30BOM JIUTEPATYPHI.
Wroro: 2’7 yacoB
Cemecrp Il
Boinonnenue PI'3 no teme
IIpuem n
1 10.02-24.02 | «DOxcTpemyM GyHKIHA 2 2
3aIInTa 3aaHus
MIEPEMEHHBIX.
[ToaroToBka K TEOPETUYECKOMY
IIpoBepka
2 24.02-10.03 JUKTAHTY 10 TeMe «DyHKIHNH 2
JTUKTAHTA
HECKOJIbKUX MTEPEMEHHBIX).
Brinonnenue PI'3 no teme [Ipuem u
3 | 10.03-24.03 ) 2 P
«HeonpeneneHHslii HHTETpaI. 3aIMTa 3a1aHUS
Brimonnenue NU/I3 no teme «®opmyna
IIposepka
4 24.03-14.04 MHTETPUPOBAHUS 10 YaCTSIM, METO] 2 SIS
3aMEHbI IEPEMEHHOI» g




[ToaroroBka K TEOPETUIECKOMY MposepKa
3) 14.04-28.04 | mukranty o teme «HeomnpeneneHHbIH 2 POBEP
IUKTaHTa
HWHTETpa».
Bomonuenue UJI3 mo teme
«HHTerpupoBanue 1poOHO- IIposepka
6 14.04-28.04 i AP 2 POBEP
paIMOHATIBHBIX U 3aaHns
TPUTOHOMETPUYECKUX BBIPAKCHUI».
7 505-12.05 BLIHOJIHGHI/IevI/II[3 «KomruiekcHbie 5 IIpoBepka
Yuyciia, IeHCTBUS HaJl HUMU. 3aIaHus
Bremomnnenue U3 mo teme «/1.y. 1
A Ay IIpoBepka
8 12.05-19.05 MOPSIAKA C Pa3ACIISTFOITUMUCS 2
3aIaHus
MIEPEMEHHBIMI
IToaroroBka K DK3aMeHY, H3yUEHHE
9 19.05-20.06 A Y, H3YH 11 DK3aMeH
KOHCIICKTOB ¥ 0a30BO¥ JIUTEPATYPHI
Hroro: 27 yacoB

Martepuansl A1 CaMOCTOSITENIbLHOM pabOThI CTYIEHTOB MPEACTABIEHBI B BUJIE
BOIIPOCOB | 33124 ( IS TEKYIIETO KOHTPOJIS, KOJUIOKBHYMa, YK3aMeHa), paCYeTHO-
rpaguueckux 3aganuil (P1'3) uaauBuayanbHbeix goMamHux 3aganui (M13) no
K101 Teme (00pasisl TunoBbix PI'3, /13 npencraBnensl B pazaene «Matepuasl

JUJISl CAMOCTOSITENTbHOM PabOoThI CTYACHTOBY).

Hopsinok caaum PI'P, U/I3 n ux ouenka

PT'P u UJI3 BBIIONHAIOTCS CTyJAEHTAaMH B COOTBETCTBHHU C IJIaHOM-TpadUKOM
BBITIOJTHEHHSI CAMOCTOSATEIBHON pabOThI MO TUCIUIUIMHE U CIASTCS MPENoIaBaTeNio,
BelyleMy auctuiiuHy. [lo pesynapTaTaM MpPOBEPKH CTYAEHTY BBICTaBIISETCS
OTpe/eNIEHHOE KOJIMYEeCTBO OajuioB, yKa3aHHOE B PEUTHUHT-TNIAaHE TUCIUIUIMHBI,
KOTOpPOE€ BXOJHUT B 00II[ee KOJIUYECTBO OAJJIOB CTYJCHTA, HAOpaHHBIX UM B TEUCHHE
cemectpa. IIpu ouenke PI'P u WMJI3 yuuThIBaroTCS MOJHOTA COJIEPHKAHUS
BBITIOJITHEHHON pa0OTHI, MPABMJIBHOCTh BBIMIOJHEHUS 33JaHUH, YMEHHUE TEOPETHUCCKH
000CHOBaTh BBIOOP (HOPMYJIBI W TPABWIHHO MPUMEHUTH (POPMYITY, TPAaMOTHOCTH
oopMIICHUS, TaKXKE YYUTBHIBACTCS, B CPOK JHU craaHa pabdorta. Paborta cmaercs
MIPENOAABATENI0 Ha MNPOBEPKY M Bblmaercs uepe3 2-3 nHsA. Kpurepum oneHkwu:
CTYACHT IOJy4aeT MaKCHUMaJbHBIM Oam, eciu padoTa BBIOJHEHA B CPOK, 0e€3
omnbok M odopmileHa B COOTBETCTBUU C TpeOOBaHHWsMHU TMpenonasarend. [lpu

HAJIMYUH OIIIMOOK YKa3bIBaACTCA CaMa ommoOKa ¢ YKa3aHHEM criocoba ee YCTpaHCHHA.



[Toce wero padoTa Bo3Bpamaercs s nopaboTku. PaboTta He 3aUnTHIBAETCS 0 TEX
op, MOKa BCE 3aJlaHusl HE OyAyT BBINOJHEHBI TpaBWibHO. [Ipu 3aTpynHeHun
BoITIoTHEHUS WMJ[3 cTyAeHT BBINMOJIHAET PabOTy Ha KOHCYJIbTAIlMM C TIOMOIIBIO
npenoaaBaTess.

Kpome ToOro, ¢ menpto Oosiee TIIATEIBHOTO M3YYCHHUS TEOPETUUYECKOTO
Martepuaa u BbpaboTku 3meMeHToB kommereHnuii OK-4, OK-5, OIIK-2 oaun pa3 B
JIB€ HEJENIHU MPOBOJUTCA TEOpETUYECKU AUKTAHT. CHHUCOK BOMPOCOB TEKYIIETO
KOHTpOJIs ipuBoauTCs B [Ipriioxenun 2.

[lo panHo#l aucuurmHe aBTOpoM (coBMecTHO c boiiko JILA.) pazpaboraHo
yueobHoe mnocobue: boiiko JILA., Kcenmzenko JI.C. «PaBHOBecHBIE CHCTEMBI B
Mexanukey. Bnangusoctok : JIBI'TY, 2008.

B nannom noco6uu riassl |-1V mocBsiieHbl BEKTOPHOUN U JTUHEUHOU anredpe
U UX TPUIOKEHUSIM K 3aJadyaM MexaHuKH. [IpuBeleHO OONBINOE KOJIHMYECTBO
MPUKIIAIHBIX 3a7a4d ¢ perieHusAMH. PaccMoTpeHbl MeTonbl 3eijienis U IPOTrOHKH

peIleHHs CUCTEM, B TOM YUCIIe U B puKiiagHom nmakere MathCad.



[Tpunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMNU
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IMacnopTt ¢oHIa OLIEHOYHBIX CPEICTB
0 TUCHHUILINHE «BpICIIasg MaTeMaTHKA))

Kox n opmyimposka Jtanbl GOpMHPOBAHMA KOMIIETEHIIMHU
KOMIIeTCHIIUH
OcCHOBHBIE IOHATUSA U METOJBI AaHAITUTUYECKOU
OK-4. Crioco6HOCTE TE€OMETPHUH Ha IUNIOCKOCTH, KOMIUIEKCHBIX YHCEI
TBOPYECKHU BOCIIPUHUMATH 3HaeT OCHOBHBIE ITOHITHUA U METOAbI BBIYUCIICHUA
Y UCIOJIb30BaTh IIPENIEIOB, IPOU3BOJHBIX, UCCIIET0BAHUS
AOCTIKCHHS HAYKH, (GYHKIUH C TOMOIIBIO TPOU3BOIHBIX, BHIYUCICHUS
TEXHHKN B MHTErpajioB
npodeccuoHanbHOM chepe
[IpuMeHsTh MaTEMaTHYECKHE METOIBI
B COOTBETCTBUHU C .
MOTPEBHOCTMH Vyeer AHAJINTUYECKOU F€OMETPHUH Ha IUIOCKOCTH,
PETHOHAIBHOTO U MaTEMaTHYECKOI0 aHAJIN3a, KOMIIIEKCHBIX YHCE
MHUPOBOT'O pbIHKA TPYAA; JUIsl PELICHUs] TUIIOBBIX NMPO(EeCCHOHAIBHBIX 3a/1a4
MatemaTuuecKUMU METOJJaMU  pELICHUs
Bnaneer
€CTECTBEHHOHAYYHBIX 3a7a4
OCHOBHBIE 3JIEMEHTBI aHATUTUYECKON F€OMETPUU
HAa IUIOCKOCTH, KOMIUIEKCHBIX YUCEIL,
3uact MaTEMaTHYECKOI0 aHaJIN3a, METOJl PEIUIEHUH 11.y. C
pa3aeNAIOIUMHACS IEPEMEHHBIMU
OK-5. CriocoBHOCTE Hcnons3oBats MaTeMaTWjeCKyfo JIOTUKY JUIst
HCIIONB30BATE (hopMupoBaHUS CYXJIEHUH MO TPO(HEeCCUOHATIBHBIM
COBpPEMEHHBIE METOIBI U npodnemMam
TEXHOJIOTUH (B TOM YHCJIIE YwMmeer HpI/IMCHS[TI) AHAIIMTUYCCKYIO T€COMCTPUIO Ha
nH(pOpMallMOHHbBIE) B TJIOCKOCTH | TeopHio AuddHepeHIInaIbHOTO U
npogeccHoHaTbHOI HMHTETPAJIbHOTO HCYUCIICHUS B
ACATCIBHOCTH, npogecCHOHATBHBIX 3a]1auax
MeTogamu nOCTpOEHUS MPOCTEUITNX
MaTeMaTHYECKUX MOJIENe TUIIOBBIX
Bnaneer npodeccnoHanbHbIX 3aa4
Metoamu aHanu3a ¥ COIEPKATEIbHOMN
MHTEPIPETAIMH [TOJIyY€HHBIX PE3yIbTaTOB
OIIK-2. METO/IbI AHAITMTUYECKON reoMeTpun Ha
CriocobHOCTh U 3naer IIJIOCKOCTH, KOMIUIEKCHBIX quced,
TOTOBHOCTb HCITOJIb30BATh MaTeMaTHYeCKOro aHajiu3a W HUX pojb B
OCHOBHBIE 3aKOHBI poheCCHOHATILHOMN 1eSTENIbHOCTH,
€CTECTBEHHOHAYYHBIX MPUMEHSTh TOJYYEHHbIE 3HAHUS I pPELIeHUs
JUCLUILINH B MaTeMaTHYECKHX 3ajad, HCII0JIb30BATh
npodeccuoHanbHOM MaTeMaTHYeCKUi S3bIK W CHUMBOJIMKY TpHU
NESATENIBHOCTH, IPUMEHSTh | YMeEeT IIOCTPOEHUHM  MOJENIEH; MPUMEHITb  METOAbI
METO/Ibl aHATTUTUYECKOI AQHAJIUTUYECKOW T'€OMETpPUH, KOMIUIEKCHBIX YHCET,
TEOMETPHUH U MaTEMaTHYECKOro  aHalIu3a IpU  pELICHUN
MaTEMaTHYECKOT O poecCHOHATBHBIX 3aa4
aHaJIM3a, TEOPETUIECKOT O MaTeMaTHYECKUM SI3BIKOM TPEIMETHON 001acTH:
1 DKCIEPUMEHTAIBHOIO Brnaneer OCHOBHBIMH TEpMUHAMH, MOHSTHIMH,
VICCIJIEJOBAHMUSI ONpEACICHUSIMU,  METOJAMH  AaHAJUTHYECKON




reOMEeTpPHUH,

KOMIIJICKCHBIX

quced,

MAaTeMaTUUCCKOTO aHajin3a, HCIIOJIb3YyCMbIX [IPpHU
pPEIICHUU HpO(beCCI/IOHaJ'IBHBIX 3aga4, OCHOBHBIMHU

criocobamu
nHpopmauu

MPEICTaBICHUS
(aHATUTHYECKUM,

MaTeMaTU4ECKON
rpagu4IecKumM,

CUMBOJIbHBIM, CJIOBECHBIM U JIp.), UCIIOIb3YEMBIMU
IIpH pelIeHny Npo(ecCHOHATBHBIX 3a7a4

IIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUMN

Ko n Iransl GOPMUPOBAHMSA
(popmynuposk KOMIIETEeHUH U Kpurepun IMoka3arenn baiel
a
KOMIIeTCHII MU
3HaHUEe - CIIOCOOHOCTE AaTh | 62-74
ONPEACIICHUN U oIpeieJICHUE U
OcHOBHYIO U P p
dbopmyn 3anucath GopMyiy.
JOTIOJIHUTEbHY .
aHamutudeckod | CmocoOHOCTH
10 JIUTEpaTypy
T€OMETPUH Ha BBIYHCIIUTD
0 TaHHOMY .
BOLDOC TJTIOCKOCTH, MIPOCTOM TIpeaed,
pocy. KOMILIEKCHBIX MIPOU3BOJIHYIO,
3HAET OO0 0CHOBHBIX
HOHSTHIX 1 qycen u WHTETrpall.
OK-4. (moporos MeTonax Marematudeckoro | CrmocoOHOCTb
bIf . | aHanusa. COCTaBUTh
ocoomoet AHATHTHHECCKOR ABHEHUU NPSIMOU
TBOPYCCKHU YPOBEHB) reOMETpHHU Ha ZII; nnocxocnfn
BOCITPUHUMAT [IOCKOCTH, X
b U KpUBOH 2 mopsiaKa.
KOMITJIEKCHBIX CLIOCOBHOCTL
HCTIOJIB30BaT qHcer i
b pEelINTh KBapaTHOE
MaTeMaTH4eCcKo ABHOHIE
AOCTHKCHHA ro aHaJIM3a. yp
HayKH, OTpULIATEIIbHBIM
TEXHUKH B JTIMCKPUMHHAHTOM.
npodeccruoHa Vwmenue pabotath | - CIIOCOOHOCTb 74-84
JIBHOM chepe CaMOCTOSITCIIBHO, MPUMEHSITh METO/IbI
B Pa6oTarth, pelarh Pe”%a’l 3aflatn n MaTeMaTU4eCKOro
COOTBETCTBH 3a1aun, pasonpas KOHCICKT | gyajry3a
JICKIINU, UHTCPHECT-
HC pa3bupatb [H, P [P peLIEHUN
0 KOHCIICKTBI HCTOTHHIIKH, npodeccuoHanIbHbIX
HOTpe HOCTA ekt YMCHUC BBIYUCIIATD .
MH I TRHE. MpEeIeTH, sanat,
PETHOHANBHO | YMEET PUMCHATE NPOH3BOJTHBIE, -CIIOCOOHOCTB
METOAbI
rou (mponBuH A MHTErpasl, pemarp | TOTHIECKH BEPHO
MHPOBOTO 7 MATEMATHICCKOTO |\ o BBICTPANBaTh
YTHIi1) aHanu3a g Y-
pBIHKA TPY/a; B —— pasleNAoImUMUcs | YCTHYIO U
IIEPEMEHHBIMU, IMMCbMCHH Yb
THITOBBIX II II?IMGHSITI: : : yIO pe ,
MPODecCHOHATbH ngn o apryMeHTUPOBaTh
BIX 33134 y BBIBOJIBI U
SHAHMA TIpH pe3yJbTaThl
111(S31050%0
pette HCCIICIOBAHUS.
po¢eCCHOHATTEHEI
X 3a/1a4
BIIAZEET TexHukon u Bnanenue -CII0COOHOCTEIO 85-
o METOJaMU
(BBICOKHIT) METOJIaMH1 CaMOCTOATEILHOTO 100
BBIYUCIICHUSA




MPE/ICIIOB,

MaTEeMaTU4ICCKOIo

U3YYEHUS

ITPOU3BOJHBIX, aHaJM3a PCUICHMS | IUTCPATypPhI 110
1aCTHBIX TUIIOBBIX 3a7a4, MaTeMaTUKeE U ee
TIPOM3BO/THBIX, HaBbIKAMH IIPUIIOKEHUSAM;
HHTCETPAIIOB
P ’ MIPUMCHCHHSI -CIIOCOOHOCTHIO
pelieHus
MAaTeMaTHYECKUX | CAMOCTOSTEIIBHO
UG hepeHInaTbH N 5
EIX yPABHOHMWHA, 3HAHHUU TIPH BBIOpaTh METOJ
neiicTBusivu Hax | MSYUCHHH peLieHus
KOMIUTCKCHBIMH CrelUaaIbHOR npodeccuoHaTbHBIX
YHCIIAMH. JUTEPATYpPHI U 3a7a4 ¥ 000CHOBATh
IIPH PEIICHUN €ro; CII0COOHOCTHIO
Meronamu npo(eCCHOHAIBH | CAMOCTOSTENLHO
AnddepeHIManbh | ¢ 3a/1a4 pEeIINTh 337124y U
oro u
IPaMOTHO
HUHTErpaJibHOT'O
9 0(OPMUTH PEIICHHUE
HNCUYUCJIICHUHN IJIs1
peneHus 3a/iaqm,
IIPHK/IAHBIX -CIIOCOOHOCTh
3a/1au. JIOTUYECKH BEPHO
BBICTPanBAaTh
OnbiToM YCTHYIO U
CaMOCTOSTENLHOT ITHCHMEHHYIO PEtb,
O PCHICHUA 33124 apryMEHTHPOBATh
B OIr'paHUYCHHOC
BBIBOJIBI U
BpeMsI Ha
pe3yJIbTaThI
IIOTOKOBBIX
KOHTPOJTBHBIX HCCJICIOBAHUS.
paborax,
AHAIII30M
JIONTYIIIEHHBIX
OIINOOK, C IETBI0
HC NOBTOPATH UX
B Oyy1iem.
3HaHue CrocoOHOCTh 62-74
OcHOBHYIO U .
oTpeeieHuH 1 HCIT0JIb30BaTh B
JIOTIOTHUTEBHY .
OK-5 dbopmyn npodeccnoHaNbHOMI
: 10 JTUTEPATyPy .
CHoco6HOCTE 110 JIaHHOMY AHAJUTUYCCKON | ACSATCIBHOCTH
HCIIOIB30BAT BOIpOCY, TeOMETPHUH Ha HaBBIKH
b ’ IUIOCKOCTH, BBIYMCIICHUS
3HAeT OO0 OCHOBHBIX
COBPEMEHHBbI HOHSTISX I KOMILIEKCHBIX MIPEeJIeNoB,
(moporos qucesl U MPOU3BOHBIX
€ METOJIBI U METOIaX p >
rexHonoruu | P AHaTITHaecKol | MATEMATHIECKOTO | HHTErpasos,
(B TOM uncne | YPOBEHB) reoMeTpHH Ha aHajgusa. YpaBHEHUHU NPSIMOU
Ha TJIOCKOCTH H
uH(OpMAIHO IIOCKOCTH, s
KpHBOM 2 TopsaKa
HHbIC) B KOMILIEKCHBIX P pAaKa,
npodeccuona aycen u pelaTh KBaJpaTHOE
. ABHCHHE C
JIEHON MaTeMaTH4eCcKO P
JEATETHLHOCT — OTPHUIIATEIIEHBIM
" JTUCKPUMHUHAHTOM.
b
yMeEeT PaGoTath, pemars YMenne padboTaTh - CIIOCOOHOCTD 74-84
(mpoaBUH | 3anaum, CaMOCTOATEIBHO, MPUMEHSITh METO/IbI
paz6upars petiast sanain 1 MaTeMaTHIECKOrO

YTBI)




KOHCIICKTBI pasdupast KOHCIIEKT | aHAJIA3a
JICKITHH. JIEKIIUHA, UHTEPHET- IpH PEIEHUU
[TpumMeHsITH HUCTOYHHUKH, PO eCCHOHAIBHBIX
METO/TBI YMEHHE BBIUHCIATE | 5 aq:
MaTeMAaTHYECKOTO | TIPEJICIbI, CIOCOBHOCTE
aHanm3a Juis MIPOU3BOJTHBIE,
JIOTUYECKH BEPHO
peleHust HWHTETPAbI, PElIaTh
THITOBBIX ny. ¢ BBICTPANBaTh
npodeccHoHanbH | pasgensomumucs | Y CTHYIO H
BIX 3aJa4 MIEPEMECHHBIMH, NHACbMCHHYIO PCYb,
IIPUMEHSATH APTYMCHTUPOBATDH
MOJTyYCHHBIC BBIBOJIBI U
3HaHUSI IPU pe3yJbTaThI
peLIeHN HCCIEeN0BaHUs.
poecCUOHATHHBI
X 3a7a4
Texuukoi u Bnanenue -CIIOCOOHOCTBIO 85-
METOAaMU METOJaMU CaMOCTOSTEIILHOI'O 100
BBIMUCIICHIS MaTeMaTU4ecKoro | U3y4eHHs
TIpCACTIOB, aHaIM3a PELICHHs] | TMTEPATYPHI 110
TIpOH3BONHEIX, TUIIOBBIX 33]1a4, MaTEeMaTHKE U €€
YaCTHBIX
HaBBIKAMH MIPUIIOKEHUSAM;
MPOU3BOTHBIX,
WHTErpaios, MPUMEHEHUS -CIIOCOOHOCTHIO
peteHust MAaTEMATUYECKUX | CAMOCTOSITEIIBHO
muddepeHuansy 3HAHUU NpU BBIOPATh METO/T
BIX ypaBHCHI/II\/'I, HU3Yy4YCHUU pemicHuAd
JeMCTBUAMM Haj | CICIIMATIbHOMN npodeccCuoHaNbHBIX
KOMIUIEKCHBIMU JINTEPATYPHI U 3a71a4 ¥ 000CHOBATh
HUACIaMH. MpHU pelICHNHU €ro; CITIOCOOHOCTHIO
MpopeCCHOHANBH | CAMOCTOATENHEHO
Metonamu
e BIX 33124 peLnTh 3a1a4y U
Oro I TPaMOTHO
MHTErpaIbHOTO 0(pOpPMUTH pelIcHHe

BIIajceT UCYHUCJIEHUH IS 3aja4u,

(BBICOKHH) | pemeHus -CIIOCOOHOCTH
MPUKIIATHBIX JIOTUYECKHA BEPHO
3ajad. BBICTpanBaTh

YCTHYIO U
OnsiToM
MMHUCbMEHHYIO PEUb,
CaMOCTOSITEITHbHOT
0 pellieHns 33184 apryMEHTHUPOBATh
B OTPaHUYEHHOE BBIBOJIBI 1
BpeMs Ha pe3ynbTaThl
IIOTOKOBBIX HUCCIICa0OBaHUA.
KOHTPOJIbHBIX
paborax,
aHAJTU30M
JIOTTYIIICHHBIX
OIIMOOK, C IEBIO
HE MOBTOPSATH UX
B Oyymiem.
OIIK-2. 3HACT OCHOBHEIC 3HaHMe - CIIOCOOHOCTBIO 62-74
Croco6HOCTh DJIEMEHTBI OTIPEICTICHISI 1 CTPOHUTH MIPSMYIO B




U TOTOBHOCTD
UCTIONb30BaTh
OCHOBHBIE
3aKOHBI
€CTECTBCHHOH
ay4HBIX
JVCLUIUINH B
npodeccuoHan
BHOMU
JesITeNBHOCTH,
MPUMEHSThH
METOJIBI
aHAINTHYECKO
i TEOMETPUU U
MaTeMaTHIeCcK
OT0 aHaJu3a,
TEOPETUIECKOT
ou
IKCTIEPUMEHTA
JBHOTO
HCCIIeIOBaHUS

(TIOpOTOB | AHATMTHYECKOU (hopmynbl KpHUBYIO 2 TIOpsiiKa Ha
bIii reoOMETPHUH Ha MOJISIPHON CHCTEMBI | MJIOCKOCTH;
IIJIOCKOCTH, KOOpJIMHAT, BBIYUCITUTD
YPOBEHE) KOMIUIEKCHBIX ypaBHEHUI OnpeAeauTens 2
YKCEN, OCHOBHBIE | MPSIMBIX KPUBBIX 2 | HOPSIIKA, Ipeaes
METOABI MOPSIZIKA, IPEAEIOB | MPOCTON (PYHKIUH,
muddepeHInanbH | MOCIeA0BaTEIbHOC | TPOU3BOAHYIO U
Ooro u TeH U QYHKIHH, HHTErpail OT MPOCTOU
HHTErPaJbHOIO MIPOU3BOJHBIX U byHKINIT
HCYHMCICHUH HWHTETPaAJIOB
VMeHHE BBIYUCTSTH | - CIOCOOHOCTHIO 74-84
Hcnonb3oBaTh IIpEIebl, HanucaTh ypaBHEHUE
MaTEeMaTHUYECKYIO | IPOU3BOJHBIE, U IIOCTPOUTH JIMHUIO;
JIOTUKY JUIst YacTHbIE - CIOCOOHOCTH
(dhopmupoBaHuUs MIPOV3BOIHBIE, HaXOJUTh pelleHNe
CYXKJICHUH 1O HWHTErPAJIbl OT 3anauu Komw s a.y.
npodecCHOHaNbH | MPOCTHIX QYHKIUH; | C pa3aessIFoIuMUCs
BIM TIpo0JIeMam CTPOUTH MPSIMYIO MePEeMEHHBIMU;
ymeer [Tpumensts JIMHUIO U KPUBYIO 2 | BBIYHMCIIATH IPEAETIbI,
(IPOABUH | aHAIMTUYECKYIO HopsiIKa 1O MIPOU3BOJHBIE,
YTBIif) TEOMETPHIO U H3BECTHOMY YJacTHbIE
TEOPHIO YpaBHEHHIO; MIPOU3BOJHEIE,
muddepeHInanbH | BRIYHCITUTD WHTETPaIIbl OT
oro u OTIPENICNIUTENh 2 U | MIPOCTHIX (PYHKIIHIA;
HWHTETPaJIbHOTO 3 mopsaaka; CTPOUTH NMPSAMYIO
HCYUCJICHUS B MIPOU3BOIUTH JIMHUIO ¥ KPUBYIO 2
npodeccuoHanbH | NEHCTBUS HAJ nopsiKa Mo
BIX 3aj7]a4ax KOMIUTIEKCHBIMHU M3BECTHOMY
YHUCIaMHU YpaBHEHHUIO;
Bnagenune Cr1ocoOHOCTBIO U 85-
HaBbIKaMHU TOTOBHOCTBIO 100
MeTtonamu pemieHus WCIIOJIb30BaTh B
MOCTPOCHHUS npodeccuoHanbHbl | MPodhecCHOHATBHOI
poCTeHINX X 33/1a4 METO/IaMH | JIEATEIbHOCTH METOIBI
MAaTEMAaTHYECKUX | aHAJIUTUYECKOU AHAJIMTUYECKOU
MoJiesel reOMETPHH, reoMeTpHHU Ha
THUITIOBBIX muddepeHunanbHO | MI0CKOCTH,
BJIaZIceT npoecCHOHANBH | TO U MaTeMaTHYECKOTO
(BBICOKHIA) | BIX 32124 HHTErPaJIbHOTO aHanu3a, QyHKIUU
MeTtonamu HCYUCIICHUIA; JBYX II€PEMEHHBIX,
aHaim3a BIIA/IEET KOMIUIEKCHBIX YHCEN
COZIEp)KAaTeNIbHOW | JEHCTBUSAMU HaJl U
HMHTEPIIPETALNN KOMIUIEKCHBIMU QG pepeHInATBHBIX
MTOJTy4YEHHBIX yHCIaMU ypaBHeHHH 1
pe3yNbTaToB MopsAIKA.




IIIkana usMepeHus ypoBHs c()OPMHPOBAHHOCTH KOMIIETEHIUMI

Wrorosslii 6an 1-61 62-74 75-84 85-100
Ornenka (nmsaTubamibHas mkana) | 2 (He 3aureHo) | 3 (3a4TeHo) 4 (3auTeHo) 5 (3auTeHo)
YpoBeHb chopMHPOBAaHHOCTH IIOPOTOBBII . BBICOKHI
. OTCYTCTBYET . MPOJABUHYTHIH .
KOMIICTCHITHH (6a3oBbIit) (KpeaTUBHBIN)

Ilepedyennb ucnosb3yemMbix oneHOYHbIX cpeacts (OC)

OneHoYHBbIE CPEACTBA JUISl TEKYIIEH ATTECTAIIMHA

Bonpock! j1s TEKYILIEro KOHTPOJIS 10 JUCHUIIMHE «BhIcIias MaTeMaTHKay)

Cemecmp |

1. Omnpenenutenu 2-ro u 3-ro nopsaka. OnpeneneHue, BEIYUCIECHNE, CBONCTBA.

2. OOmiee ypaBHEHHE MTPSIMOM.

3. KanoHnueckoe ypaBHEHHUE TPSIMOM.

4. VYpaBHEHHUE MPSAMOI1 C YIIIOBBIM KO3 (DUIIMEHTOM.

5.  VYpaBHenue npsMoii, MPOXOAsIIeH yepe3 JaHHYI0 TOYKY B JaHHOM HANpaBIICHUH.
6. VYpaBHeHue NpsIMOM, MPOXOASIIEH Yepe3 ABE TaHHbIE TOUKH.

7. YpaBHeHUE NPAMON B OTPE3KaX.

8. YpaBHeHue NpsMOi, MPOXOAIIEH Yepe3 JaHHYIO0 TOUKY | JaHHOMY BEKTOpY.

9. Vron wMexay JByMs TIpSAMBIMA W YCJIOBHMS  NapajUIeIbHOCTH U

NEPHNCHAUKYJLIPHOCTH ABYX IIPAMBIX Ha IIJIOCKOCTH. Paccrossnue oT TOUYKH a0

NpsIMOU Ha TWIOCKOCTH. [Tpumep.

10. TloctpouTh TpsIMyIO0 MO €€ YpaBHEHUIO: g—zzl, 2x—-3y+5=0, 3

y Xx-1 y+2
3

Xx=-2,y=3.



11. JlaiiTe onpenesieHUe IIIUIICA U 3aMUIINTE €r0 KAHOHUYECKOE YPAaBHEHUE,
YCTAHOBUTE CBA3b MEXKy mapameTrpaMu. UTo Ha3bIBa€TCs SKCLIEHTPUCUTETOM

Aurca?

12. [JaiiTe onpenenenne runepoossl U 3aMUIINTe €€ KAHOHUYECKOE YPaBHEHHE,

YCTAHOBHTE CBA3b MEXK]y TapaMETPaMH.

13.  Yro Ha3bIBaeTCS SKCICHTPUCUTETOM THIIEPOOJIBI, CONPSIKCHHON THIICPOOJIOH,
ACUMITTOTaMH TUTIEPOOJIBI?

14. Tloctpoiite smurc, runepooty, napadboiy Mo uX ypaBHEHUSIM.

15. Jlaiite onpeneneHue napadoibl U 3alUIIUTE €€ KAHOHUYECKOE YPaBHEHUE,
YCTaHOBUTE CBSI3b MEXAY apaMeTpamH.

2 2 2 2
16. ITocTpouTts KpuBbIe 2 Opsaka: (x+3)° +(y—2)> =16, %—yj =1, :_6+y7 =1,

X’ =-8y, y*=-12x.

17. [laiiTe nOHATHE MOJSAPHON CUCTEMBbI KOOPJMHAT. Y CTAHOBUTE CBSA3b MEXKIY
IIOJISIPHBIMU M IEKAPTOBBIMU KOOPAUHATAMM.

18. IlocTpouTh KpUBBIE: I =2sing, r=-2sing, r=3c0S@, r =-3C0S¢.

BBenenue B anaaus

1. JleficTBUTENBHBIE YK CIIa, MOTYJIb YHUCIIA, TIOHATHE (QYHKIIUH.

2. Hucnosas mocnenoBarenbHOCTh. [Ipeaen unciaoBom nocie10BaTeIbHOCTH.
Teopema 0 CylIeCTBOBaHUM NPEAETIAa MOHOTOHHOW OTPaHUYEHHOM
nocliegosarejabHOCTH. Hncno €.

3. OxpectHocTh Touku. [Ipenen Gpynkuun B Touke. ['eomerpudeckas
MHTEpPIpPETALINS TIpeea.

4. [Ipenen pynkuuu B Touke. TeopeMbl eAMHCTBEHHOCTH Mpejesa 1 00
OTPaHUYCHHOCTU (DYHKIIMH, UMEIOIICH KOHSUHBIN TIpe/ied.

5. ITepBrbIii 3aMeyaTenbHbIN TIpeed.

6. OcHOBHBIE TEOPEMBI O TIpeieTax. TeopeMbl 0 COXpaHEHUH 3HaKa (DYHKIIMHU U O
MepeEXo/Ie K MPEAEIY B HEPABEHCTBAX.

7. beckoHeuHo Masbie PyHKIIMM B TOUKE, UX CBOICTBA.



8. CpaBHeHNE 0€CKOHEYHO MaJIbIX. DKBUBAJICHTHBIE OECKOHEUHO MaJbIe.

Q. beckoneuno 6ombine GyHKIIUU B TOUKE, UX CBA3b C OECKOHEUHO MAJIBIMU.
10. Teopema o cBsI3M (PYHKIIMHU, UMEIOIIEH KOHEUHBIN MPEAeI B TOUKE, C
OECKOHEYHO MaJIOH.

11.  HenpepbiBHOCTH GyHKIMU B TOUKe Ha oTpe3ke. Teopemsbl Kou.

12.  HenpepsiBHOCTH yHKIIMK Ha oTpe3ke. TeopeMbl Beitepmrpacca.

13.  OpnoctoponHue npeaenbl. HeoOxommMoe u T0CTaTOYHOE YCIOBUE
CYILIECTBOBAHMUS Mpe/iena.

14.  Omnpexenenue NPOU3BOAHON, €€ TEOMETPUUECKUN U MEXAHMYECKHUI CMBICIL.
15. TIpousBojHBIE BBICHINX MOPSIKOB.

16. IIpaBuna nuddepeHrpoBanms 1 Ta0IUIA TPOCTEHIIINX TPOU3BOIHBIX.

17. Tlonstue nuddepenuumana GyHKIUU, €0 TEOMETPUUECKUI CMBICII, CBOMCTBA.
[Tpumenenne nuddepenunana 1yt TPUOTUKEHHBIX BBIYUCICHHM.

18. Ilapamerpuueckoe 3amanue QyHKIUH, U ee TudPpepeHIrpoBaHue.

19.  CsoiictBa muddepennupyemsix pynkmnmii. Teopemsr epma, Pors,
Jlarpana, npasuiio Jlonurass.

20.  TlpousBoanbie u quddepeHIraIbl BRICIIUX TOPSIKOB.

21. Bo3spacranue u yobiBaHHE (YHKITUH.

22.  Dxcrpemymbl GyHkuu. Heo6xoammoe ycaoBue CyecTBOBaHUS SKCTPEMyMa.
23. JlocTaTo4HBIE YCIOBHS CYIIECTBOBAHUS IKCTPEMyMa.

24. Ilpumep 3a1a4 U3 €CTECTBO3HAHUS HA SKCTPEMYM.

25. BrimykiiocTs U BOrHyTOCTh rpaduka pynkuuu. Touku neperuoa.
Heobxoanmoe ycioBue cyliecTBOBaHUsI TOUKH neperuda. Jfoctatounoe ycioBue
CYLIECTBOBAHMS TOUKH Meperuoa.

26. AcumnToThl rpaduka QyHKIUU.

27. TlonmHoe uccnenoBanue PyHKIMU U ocTpoeHue e€ rpaduka. [Ipumep.

Cemecmp ||

@DYHKIUH HECKOJIbKHUX NepeMEeHHbIX




1. Haiite onpeznenenue GyHKIIMH HECKOJIBKUX MEepeMeHHbIX. [ eomeTpuueckoe
n300paxeHne (PyHKINU ABYX MEPEMEHHBIX.

2. IIpenen u HenpepbIBHOCTh (DYHKIUH IBYX NepeMeHHbIX. [loHsTHE 001aCTH.
3. YacTtHble IPOU3BOIHBIC, TONHBIN quddeperuan. YacTHbie MPOU3BOAHbIE
BBICIINX ITOPSIIKOB, IIPUMED.

4. OkcTpeMyM (pyHKIMHU ABYX nepeMeHHbIX. HeoOxonuMble U JOCTaTOUHBIE
YCIIOBHS CYLIECTBOBAHUSA DKCTPEMYyMa.

S. 3amaya 0 peakllMM Ha HHBEKIUIO. 3a/1a4a O KOHIICHTPALUU TPEX BEIIECTB,
YYAaCTBYIOIINX B XUMUYECKON PEAKIIUH.

KoMIuiekcHbBIE YHCIa

1. KomruiekcHble uncia, MOyJb, apTyMEHT, TJIABHOE 3HAUCHUE apTyMEHTa,
JICVUCTBHS HAJlT KOMIUICKCHBIMU YUCJIAMU.

2. JlaifTe onpenenieHne KOMILIEKCHO-COMPSKEHHOTO YUCa.

3. 3Banumute hopmyssl Ditiepa, anredpandeckyro, TPUTOHOMETPUUECKYIO U
MOKa3aTeNIbHY0 (POPMbI KOMIUIEKCHOTO YHCIIA.

4. V3BneueHue KOpHsS N-OM CTENEHU U3 KOMIUIEKCHOTO YHCIa.

JInddepeHnnaabHbie YPABHEHUSA

1. Onpenenenue nuddepeHIIMaAIBHOTO YPaBHEHUS, €ro MOpsiKa, pEIIeHHs.
[Tpumepsl cocTaBienus u penieHus AuddepeHmaibHeiX ypaBHeHui. O0mee
pereHue, HadyaabHbIC YCIOBHS.

2. YpaBHEHUS C pa3ACIAIONIMMUCS IepeMeHHbIMU. OTpeieieHre, METO
perieHusl.

3. Maremarudeckast MOJIENb 3a/1a4u 00 YBEIHMUECHUH KOoJIndecTBa (pepMeHTa 1 ee

pelieHue.

Konmponwsnuie, pacuemno-zpagpuueckue u unoueudyaivhvle 0OMauinue 3a0anus

Cemecmp |

O6pazuvl UHOUBUOVATLHBIX 3A0AHUL

U3 Nel

Bapuanr 1



Ananuruyeckas I'COMCTPHA HA ITJIOCKOCTH

1. lansl npsimbie: x+3y—4=0, x—2y+6=0. HaiiTu:
1) TOUKy niepecedeHus MPSAMBIX; 2) YToJI MEXKy HUMH; 3) MOCTPOUTH MPSIMbIC.
2. Ilpsmas mpoxoaut uepes Touku A(0,2) u B(5,0). Hamucath ypaBHEeHHE npsimMoil B
OTpe3Kax M MOCTPOUTH €€.
3.CocTaBUTh ypaBHEHHE NPSMOM, mMpoxojsiied uyepe3 Touky A(2, -3) L mpsmoi
5Xx—3y+9=0.
4. Haiitn paccrosaue ot Touku B (5, -3) mo mpsmMoid, mpoxopsiieii uepe3 TOUKH
A(-1, 7) u B(3, -2).
5. [IpoBeputh, mapasmieabHbl JIU NPAMbIE 2X+3y—7 =0, 2x+3y+9=0.
N3 Ne2

Bapuant 1
1.Hamucate ypaBHEHHE OKPY)KHOCTH, TMPOXOIAIICH dYepe3 Hayajio KOOPAMHAT C
LIEHTPOM B TOUKe A(L0).
2. HanucaTp ypaBHEHUE TUNIEPOOITBI, €Ciii (POKYCHI €ro HaXOAATCs B TOUKkax F, (—4,0)
u F,(4,0), a 1MHA BENIECTBEHHOW OCU paBHA 6. 3aTeEM MOCTPOUTH €€.
3. Hanucatps ypaBHeHue siumrca, eciid GOKyChl €ro Haxoaarcs B Toukax F(3,0) u
F,(-3,0), a yrHa 00JIBINION ocH paBHA 12. 3aTeM MOCTPOUTH €TO0.
4. TlocTpoUTh OKPYKHOCTH X°—2X+Yy” =0, X’ +10y+y* =01 3amucaTh UX MOJSAPHOEC
ypaBHEHHE.
5.Haiitu niuHbl OCei, KOOPAUHATHI BEPIIUH U (POKYCOB, a TAK)KE SKCIIEHTPUCUTET

siuica 4x° +9y? =180.

2 2

X .
6. lana runep6ona 3—5—5:1. Haitn ypaBHEHHsT acCUMIOTOT M PACCTOSHUE MEXKIY

doxycamu. [loctpouts runepooiy.

0617(1314191 pacqemHo-epad)uueCKux 3a0aHUll

PacueTHO-rpaduyeckoe 3ajaHue M0 TeMe «KAHAJIUTHYECKASI TeOMEeTPH D)



BAPUAHT Ne 1
1. TIlocTpouTh TMHUH
1)r=3p; 2) 4x*>—4y?>+16y=0; 3) y?> =4+2x.

2.J1aHbI KOOPAMHATHI TOUEK AL-D, A (-4,3) unpsmas | :X—_l1 :yTJrz,

Haiitn
1) ypaBHEHHE PSMOM, IPOXOAIICH Yepe3 TOUKH AL A,

2) ypaBHEHHE NPSIMOH, IPOXOIALIEH yepe3 TOUKy A; NEepHeHAUKYIIPHO NpsiMoit | ;

3) HaIpaBJIAIOUINI BEKTOP NpsMOii | ;

4) yrnoBoit kK03(bHUIUEHT IpsiMOi A A,;
5) paccTosHME OT TOYKU A, 110 mpsmoii | .

PacuerHo-rpajduueckoe 3aganue no reMe «BBeeHne B MaTeMaTH4eCcKui
aHAJIU3»
PI'3 Nel

Bapuanr 1

Beruuciaurs:

ylim X2 —3x+2 .

5, 2
. _ . X0+X -3, . 9-3x
1)X||_)r112(x +6x+8); 2) lim o —x—6’

—’ m— )
x>0 2%° —4X+1 x>0 GX* 4 2x% —7

5
- 6) lim(L+4x)x; ) lim—% .
x—0 x=0 arctgx

5) lim——2

-0 1+3x -1
PI'3 No2
Bapuanr 1

1.BBI‘—II/ICJ'II/ITB, MNePexoa4a K SKBUBAJICHTHBIM OECKOHEYHO MaJIbIM

. arctg9x arctg(X+3)  \p.sin(x=2) = . In(1+X)
D2 D M e —g M ez M ew
. arcsin 2x
5) !(I_r)]?) e4X -1

2.BbIYucanTh npeaenbl, UCIOob3ys NpaBuio Jlonurans:

2
1) lim %2 ; 2) lim1=8%X.

X—w0 @ x—0 X2

PI'3 No3

Bapuanr 1



1.HaiiTu mpou3BOIHBIE YKA3aHHBIX (QYHKIUI:

1) y:ix2 2) y=(2x*-12x* -18x)-(x—3)*; 3) y:$'/(4+3x)2 ; 4) y=sin®5x; D)

COos X 1
= 1 B6) y=5%:7) y==+1-x*+=arcsinx; 8 InX*< 1 9) y=e9,
Y= any )y )y «/ 5 ) y= 2 )y

X = 2sin 4t,

2. Haiitu mpon3BogHy0 GyHKIIUN, 3aTaHHOM TTapaMeTPUIECKU { 5 cos it
y =6Cos4t.

3.Hanmcats ypaBHEHHE KacaTeIbHON U HOpMaIIU K apabose y’ =2x B Touke A(8,4).

4. Haiitu nuddepernnan QyHKIUM y = cos’ g

5. Haittu mpon3BoiHbIe 2 MOpsIKA: Y = 2x_—13 , y=Insin5x.
X+

PI'3 Nod
Bapuanr 1

[TpousBectu mosiHOE UCCieI0OBaHNEe (DYHKIIMHU U MOCTPOUTD UX TpaduKu:

2

1)y— 2) y—— 3) y=2x>-12x*-18x.

TecTOBBIC 3a1aHUA
3aHHTI/IH, Ha KOTOpI)IX npezmarafoTc;{ TECTOBBIC 3alaHN, YKaSaHBI B peﬁTHHF-HHaHe

JUCHUITIIINHBI.

TecT Mo TeMe «KAHAJUTHYECKAS T€OMETPHUSA HA IVIOCKOCTH)
OGpaszell TecTa MO AHATUTHYECKON T€OMETPHUM Ha TIJIOCKOCTH

TECT Nel

Ne Bompoc Bapuantel orBeTa

1 | Yraogoit ko3 dunMeHT npsmMon, 3a1aHnHoi 1 1 ) 3 3 5 A 1
ypaBHeHHeM X—5Y—3=0 paBeH ... ) 5’ )_g’ )g’ ) 5

6 -2 1)12; 2)0; 3)—12; 4)8.

Onpenenurens paBeH ...

3 | YpaBHeHue npsiMoii KMeET BHT ... 1) 3y+2x=0; 2) 2y—-3x=0; 3)
3y—-2x=0;
4) 3y +2x=1.




2 /
= X

4 | Ilpsmbie 2x —3y+6=0 u Ax+4y—34 N x=3y=4; 2) x:]_;y:2;
=(0 B3aUMHO TEPHECHAUKYISAPHBI U 3) x=4,y=3: 4 Xx=6,y=6
nepecekaroTcss B Touke M(X,Y):
5 | [Ipsmas, mpoxoxsimas 4epe3 TOUKY 1) 5;2)7, 3) -7; 4) -5.
A(2,-5) coctaBusier ¢ ocbto OX yroma
45° u rnepecekaer €€ B TOYKE Xp= ... .
6 | YpaBHEHHE OKPYKHOCTH C LIEGHTPOM B 1) (x+5)2+(y-2)*=09;
touke C(-5,2) u pamuycom R =3 umeer 2) (X=5) +(y+2)% =3
e 3) (X=5)° +(y+2)° =9;
4) (x+5)*+(y—2)* =3.
7 | Paccrosinue ot Touku A(3,4) 10 npsmoit 1)1; 2)5;
2X—3y+1=0 paBHo ...
3)-1; 4) -5
8 | Paccrosnue mMexty Toukamu A(5,0) u 1) 39; 2)25;
B(1,3) PaBHO ...
3)9; 4)5
9 | YrioBoii ko3 dunmeHT npsiMoi, 3a1aHHON 1 3. 5 1 3 1 4 5
ypaBHeHHeM X —5y—3=0 paseH ... )g’ )_g’ )g’ )§
10 | YpaBHEHHEM KPHUBOI BTOPOTO MOPSIKA 1) napabouna; 2) runepOona; 3) 3JUTHIIC
2% +5y® +12X+8=0 Ha MI0CKOCTH 4) napa nepeceKalmuXcs NPsSMbIX
orpesieTsieTcs ...
OOpaszen Tecta 1o TeMe « BBeneHne B MaTreMaTU4eCKUil aHAIN3»
TECT Nel
No Bormpoc Bapuants! oTBeTa
1 1 4 -2 1 2
[TponsBoaHast GyHKIMH Y = —- MMEET BH/I. . 1) —5:2) =5:3) —:4) =
X X X X X
2 - y X+ —4 4 4 2X
POU3BOJIHAS YACTHOTO Y = —— paBHa ... , y )
- 2 (=27 (x-2) (x-2)
3 | YpaBHeHUe KpUBOI UMEET BUT ... Dx*=y+1; 2) y’=x+1; 3) y*=1-x;
F 3
Y 4) x= a/y +1.
2 L o
—1\ _/ 1
-1
4 | O6o3na4us 0 — 6eCKOHEYHO Mayro Benuuury, © - | 1)0; 2)C; 3) HeonpeaeneHHOCTh; 4) oo




0eckoHeuHO 00MbIIyI0 BenunHy, C — KOHEUHYIO
HEHYJICBYIO BEITMYHHY, ONPEICIHTh, YeMy PaBHO
C-0
COOTHOLICHHE: — !
o0

5 . 3x°-5x+4
3naueHue npenena lim

=0 J4x* + 7% +9
paBHoO...

10,5, 2)1,5; 3)%; 4)-5.

6 _ x*42x-3
3naveHue npeaena lim

————— PaBHO...
o 2xF —3x+1"

12, 2) «; 3)0 4)05.

7 | Paccrosiaue ot Touku B(3,-4) no npsimoit 16 1. 1, S
3x—2y—1=0 pasHo ... Do -0 35 A5
8 .
3navenue npeaena lim _ 195 paBHO 1) 0; 2)- 3 ; 3) > ; 4) >
x>0 In(1+ 3x) 5 3 9
9 | OOmM WIeH OCIIEN0BATEILHOCTH n+1 2n-1.
1) a, =———, 2) a, = )
345 " 3n-1 " n
y =y =, —, .... IMCET BH/I...
58 11 2n-1

2n+1
a,=——;4) a,=
)n n2 )n nz

10 VpaBHEHHE KacaTeIbHOI K KPHBOH Y = X° B
touke A(2,4) umeer BUT ...

1)x=4y+4; 2) y*=x+1; 3) y=4x—4;
4) y=4x+4

Cemecmp 1|

Obpaszubl UHOUBUOVATbHBIX 3A0AHUL

CDVHKL{MM HECKOJIbKUX nepemerHblX

NA3 Ne 1
Bapuanr 1

1.HaiiTu yacTHBIE IPOU3BOHBIE TIEPBOTO MOPSAAKA OT CIACAYIOMIUX (PYyHKIIHIM:

1) u:arctgx; 2) u=x+3y; 3) u=x*y*+2xiny.
X

2.HaliTi yacTHbBIE TPOU3BOIHBIE BTOPOTO MOPSIAKA OT CICAYIOMIMNX (PYHKIIHIA:

1) u=x-arctg(y); 2) u=e*; 3) u=x*-4x’y+5y°.

3.HccnenoBaTh PyHKIUIO HA SKCTPEMYM:

U=x"+Yy*+xy—4x—5y.




4.B XUMHUYECKOW pEaKkIIiy YJaCTBYIOT TPH BEIIECTBA C KOHIICHTPAIUAMH X, Y, Z
CKopocTh peakiuu V B JIF000 MOMEHT BpeMEHH BhIpaxkaeTcs 3aKoHOM V=K - Xy’z.
Ha¥iTi KOHIIEHTpAIKHA X, Y,Z, TPH KOTOPBIX CKOPOCThH TCUCHUS PEAKIIHH

MaKCuUMaJbHasd.

HeonpedeﬂeHHbld urnmezpaii

N3 Ne 2
Bapuanr 1

1 .Bpraucinurtn HCTIOCPCACTBCHHBIM MHTCIPUPOBAHUCM:

1)j[§+%]dx;2) J‘(ex+e‘x)2dx;3)'|‘ onlx_  4) J.(4 2008 3X+ —2 +3jdx.

sin?5x X

2.Ilpumensist GopMyly UHTETPUPOBAHUS 110 YACTSAM, BBIYUCIIUTB!
1)jx.c052xdx; 2) Ie"’x-sin xdx ; 3) jxs-ln xdx .
3.Ilyrem BbIAeNEHUS TIOTHOTO KBaApaTa U3 KBaJPaTHOTO TPEXUICHA BBIYUCIUTh
WHTETPAJTBI: l)jL; 2) jZL
X2 +4x-5 x> +5x—2
4.BbIYMCIIUTh UHTETPAIIbI OT TPUTOHOMETPUUYECKUX (DYHKIIMIA:

1) [

Komnnexcuwle yucia

—— 3 28xdx; 4) |tg9xdx.
sin® x-cos? x ' )IS 3C0s X )-[COS XX )ngx

N3 Ne 3
Bapuanr 1

1.Haiitn 1) (3+5i)(4—i); Z)fT‘;i; 3) i,

2.PemuTh ypaBHeHne X +2X+3=0.

3. U3Bneus 3/-5-12i .

4. HpCI[CTaBI/ITB qucjia B TpHFOHOMCTpH‘{CCKOﬁ U IIOKa3aTeIbHON (I)opMax:
I, —2,—1,1+i,1-1.

Jludhhepenuuanvuvie ypagnenus




U3 Ne 4

Bapuanr 1
1.Pemuts 3amauy Komm (xy +2y)dx+xydy =0, y(1)=2.
2.CxopoCTh pa3MHOKEHHUS OAaKTEpHii MPOMOPIIMOHATBHA UX KOJINYECTBY. B HauambHbII MOMEHT
t =0 umenocs 100 6aktepuii. B Teuenue 3 yacoB ux uucio yasowsnioch. HaliTu 3aBUCHMOCTD

KOJINYECTB OaKTepHii OT BpEeMEHH.

3. Haiiti obmee pemenue ypapHernus Yy = 2xy —3x°y .

OneHoYHbIE CPEACTBA IS IPOMEKYTOYHOM aTTEeCTAIMHA

Bonpochl K 3K3aMeny o Kypcey «Beiciiasg MaTeMmaTuka», cemectp |

1. [TonaTre maTpuLbl U onpeaenuTens. Beruncinennue onpenenurenei 2 u 3
MOPSAKOB.

2. OnpeneneHne NOJSPHON cCUCTEMBI KOOpAUHAT. CBSA3b MOJISPHBIX KOOPAUHAT C
JIEKapTOBBIMH.

3. PaznuuHbie BUIbI ypaBHEHUM MPSAMOM Ha INIOCKOCTH, BBIBECTH OJTHO.
B3auMHOe pacnoioxkeHue npsampIX. Y CJI0BUAE NapalIeIbHOCTH U
MEPIIEHAUKYJIAPHOCTU. PacCTOSHUE OT TOUKHU 10 MIPSAMOM.

4, Kpussie 2 mopsizka (OKpyXKHOCTB, dJUTHIIC, TUTiepOoIa, mapadosa) (1aTh
OTpeJeNIeH s ), KIHOHUYECKUE YPaBHEHHUS, BBIBECTH OJHO. CBSI3b MEXKY
napaMeTpaMH.

S. JleiicTBUTENbHBIC YK CIIA, MOAYJIb unciaa. OCHOBHBIC AIEMEHTapHbIE (QYHKITHH.

Cynepno3unust GyHKIHM.



6. OxpectHocTh TOUKH. [Ipeaen uncnoBoi nocienoarenbHocTu. [-11

3aMeuaTelibHble Tpenenbl. Paznuunbie popmsl 3amucu. [Ipumepsr.

7. [Ipenen pynkuuu HempepsIBHOTO aprymenTta. OrnpejeneHue, reOMeTpUIecKoe
UCTOJIKOBaHUE.

8. [Ipenen cnesa, npenen cupasa. OnpeeneHue, IpUuMephI.

9. beckoneuno Maneie (6/mM) u 6eckoHeuHO Oobiue (6/0) pyHkimun. OCHOBHBIE

onpenenenus. [Ipumepsr. Teopemsr 0 6/Mm 1 6/0 BenmnunHax. CUMBOIMYECKAS 3aMHChH
TEOpPEM.

10.  Tpwu onpenenenus HenmpepeBHOCTH GyHKINH B Touke. CBoiicTBa. [lepBas
teopema bonbriano-Komm; Bropas reopema bonbsiano-Komm. Teopema
Beliepmrpacca. Touku pa3pbiBa pyHkiuu. OnpenenaeHus, IpUMepsI.

11. CpaBHenue 0/M pyHKiMil. TabnuIa 5KBUBAIEHTHBIX O/M.

12.  Teopema o cBsizu PyHKIMH, Tpeea U OecKkOHEUHO Mayiol. Jloka3aTe.

(ITpsimast u oOpatHas).

13.  TIpousBoanas ¢pyHkiuu. ['eomerpudeckuii U GU3HUECKUI CMBICI.
VYpaBHeHus KacaTelbHOM U HOpManu. [IponsBoiHas cnoxHOU QYHKIIHH.
[TpousBoaHas GyHKUMHU, 3aJaHHON HESIBHO U MapameTpuyecku. [Ipumepsi.

14. Muddepenuuan pynkuuu. CBOMCTBA, TeOMETPUIECKUN CMBICIL.
HNuBapuanTHOCTH (hopMbI IEPBOTO AU depeHIrana.

15. Teopema o HenpepbIBHOCTH nuddeperiupyemoit pyHkimu. Jlokazars.

16. IIpousBoansie u AuddepeHraTbl BHICIINX MOPSIAKOB, TPUMEPHI.

17. Teopewmsl o cpennem. Jlokazats TeopeMy Jlarpanxka. [Ipasuno Jlonurans,
IPUMEDBI.

18. Heobxoaumbie U JOCTaTOUYHBIE YCIOBUS MOHOTOHHOCTH (DYHKIIUU.

19. Heobxoaumbie 1 JOCTaTOYHBIC YCIOBUS dKCTpemyMa GyHKuu. [Ipumepsi.
Bropoe nocrarounoe ycnosue 3kctpemyMma. [Ipumep.

20. HauOonbIiiee 1 HaMMEHbIIIEE 3HaUCHUE (QYHKIIMU HA TTPOMEXKYTKE.

21. BpIIYyKJIOCTH, BOTHYTOCTh KpHBOM, Touku meperuda. [Ipumepst. [IpaBuio

0¥, ACUMITOTHI rpaduka. OnpeaeneHus, IpuMepsbl.



22. OOmas cxema ucciieqoBaHus (PyHKIIMH OHOW MePEMEHHOM.

Bonpochl K 3K3aMeHy 110 Kypcy «Bbiciiasi MaTeMaTHKa», CEMeCTp 11

1. @DYHKIMU HECKOJIBKUX NEpeMEHHBIX. OnpeeneHus, IpUMepHI.
["'eomeTpuyeckuii cMbICT PYHKIMH JBYX NEPEMEHHBIX. YacTHas MPOU3BOAHAS,
yacTHbIl quddepenmuan. Ilomueiit quddepenimar.

2.  HeoOxomumoe 1 JOCTATOYHOE YCIOBHS 3KCTpeMyMma (PyHKIHMH 2-X
nepeMeHHbIX. Hanbomnpiee 1 HauMeHblIee 3HaueHus1 (GyHKIUU B TaHHOM o0acTu.
3. [TepBooOpazHas GhyHKIMS, HEONPEACICHHBIN HHTErpa. OnpeaeneHus,
IpUMEPBI, CBOICTBA, TabIMLIA.

4. @opMyIia HHTETPUPOBAHHUS T10 4ACTSIM. METO/| 3aMEHbI IEPEMEHHOU

BeJM4unHBL. [Ipumep.

5. NHTerpupoBaHue BBIPAKEHUI, COJIEPKAIIUX B 3HAMEHATEIIE KBAAPATHBIMI
TPEXUJIEH.

6. WNuTerpan ot 1poOHO-pallMOHATBHON (PYHKIUH.

6. NuTerpupoBanre TPUrOHOMETPUUECKUX (DYHKITHMA.

1. KowmruiekcHbie uncna, neicteust Hax HUMUA. KoMiuiekcHast rimockocts. Moyinb

Y apryMEeHT KOMIUIEKCHOTO uKcia. Tpu popmel 3anucu. M3pneuenue KopHs U3

KOMIIJICKCHOI'O YHMCJIA.

8. 3amaun, npuBosne K qudpepeHnnanbHbpM ypaBHeHHSIM. OCHOBHBIC
OTpe/ieNIeHUs!.
Q. J.y. | mopsiaka, ero obiiee pemeHne U HadyaabHBIC YCIOBHUS.

10. VYpaBHeHUs ¢ pa3aAeisiouMMUC iepeMeHHbIMU. OnpeiesieHre, METOT

pewenus. [IpunoxeHnst B €CTECTBO3ZHAHUMU.

IIpumepnwvie odpazusvl 3a0ay K IK3ameHy no Kypcy «Bovicuasn

mamemamuxKa)»

Cemecrp |



1 0 -5
2 _
1. Brraucants ONpEACIIUTEIN: A:‘4 5‘, A=|4 3 2/|.
-1 6 2

3anucarh ypaBHEHUE IPSMOM B OTpe3Kax: 2x+6y—3-0.
Haiit yrinoBoii koaddunirent npamoit 5x—7y+3=0.
Haiitn yron mexny npsMbiMua: x—3y-1=0, 2x+4y+3=0 .

CocTaBUTh YpaBHEHHUE NMPSMOU, poxoisaiei yepe3 Touku A(-2,7) u B(4, -2).

Haiit yrinoBoii koaguiment npsmoit 3x+5y-9=0.

N o g B~ DN

CocTaBuTh ypaBHEHHE IPAMOM, HCXOIAIIEH M3 HaYala KOOpauHaT | mpsmoi
y=2x+5.
8. CocraBuTh ypaBHEHHE IIPSMON, Ipoxosineii uepes Touky A(-3,6) 1) L mpsmoii

3x-5y+11=0; 2) LI mpsmoit 6x+3y-7=0.

9. IlocTpouth TUHUU Yy =-4, X=2, 3x—-5y+6=0,

w | x

10.CoctaBuTh ypaBHEHHUE MPSIMBIX, TPOXOIAIICH Uepe3 Touky A(4, -1) nmapaiienbHo
Y NIEPIICHANKYJIIPHO NIPSAMON 3Xx—5y+6=0.

11.Haiitu paccrosaue ot Touku M(-2,5) no npsimoit 2x—3y—-14=0.

12. Haiitu yrnoBoil K0o3(pGUIKEHT IPsSMOii, MpoXoAsuIeil uepe3 TOUuku: A(3,5), B(-4,2).

13.TTocTpouTs TUHUIO T =3C0S¢Q.

2 2

. X
14.HaiiTn koopaAnHaThl POKYCOB U SKCIIEHTPUCUTET, ECIH > Y o1,

9
15.3anucarh ypaBHEHUE JIMHUHU B MOJSPHBIX KOOPJUHATAX U TOCTPOUTH €€:
X* +6x+Yy° =0,

16. Haiitu paccTosHue Mex1y pOKycamu, 3aMucaTh ypaBHEHUSI aCUMIITOT U

2 2

MOCTPOUTH TUIIEPOOITY % — ;/—5 =1.

17.IToctpouts MHUIO: r(@)=3(1-sing).

18.HaiiTi SKCIIEHTPUCHUTET, 3aMMCaTh ypaBHEHUE COMPSHKEHHOMN TUIIEPOOJTBI, €CIn

2 2

Xy

=1.
49 16



19 . Hayitu 11 €JleJIbI ||mw i M i 2X4+—8X2_7
' P x=0sinbx’ x>%  Tx*4+3x x> 33+l

lim
x—0  3x2 X+1

VX2 +4-2 lim (x+5j2x+1
T X—0 )

—X, X<0,
20. UccnenoBaTh GyHKITHNIO HA HETIPEPHIBHOCTD U PA3PBIB Y(X) = {x 3 vsD
+3, x>0.
21.BerurcnuTh MPOU3BOIHBIC YKa3aHHBIX PyHKIMN 1) y= x+2 ; 2)
X

COS X
1-sinx

y =(2x¢ —12x* ~18x)-(x-3)*; 3) y=3/(4+3x)?; 4) y=sin®5x; 5) y= ; 6)

y=5%;7) y_—«ll X +;arcsmx 8) y= In;LZ 9) y=e",
X

X = 2sin4t,

22.Haiitu npon3BoHYI0 QYHKIIUU, 33/TAaHHON MapaMeTpUIECKU { 6 cos 4t
y =6C0s4t.

23. HamncaTh ypaBHEHHE KacaTeIbHON U HOPMAJTH K mapadoiie y* =2x B TOUKe A(8,4).

24 . Haiitu nuddepennnan GyHKIHH Y = Cos’ g
o 2x—-3 .
25. Haiitu mpon3BoAgHBIC 2 TIOPSIKA: Y = a1 y =Insin5x.
X+

x-1
26. IIpousBecTr mOTHOE MCCiIeOBaHNE PYHKIIMUA U IOCTPOUTH Tpaduk y(X) = Y
X+

Cemectp 11

CDVHKL{MM HECKOJIbKUX nepemerHblxX

1.  Haiitu yacTHbIC pou3BoAHbIC 2 mopsiaka: 1) z=e*Iny; 2) z=x-arctgy ; 3)
z2=x’—4yx* +5y°.

2. UccnenoBaTh GyHKIIMU HA SKCTPEMYM
1) z=2x"+xy*—216x; 2) z=y*—Xx*+xy—2x—6y.

Heonpeoenenuwviti unmezpan

a+2©

dx S)IJX_XZ;

3.BrruucanTs MHTETrpaibl 1)'[(5—— —jd 2) I

4) 1(4 7C089X +— 6jdx.
sin?5x X



4, Beraucauts 1) I X-C0S 3XdX ; I IrlT))((dx; jx'arctgxdx.
5. BBI‘IHCHHTBI\/%, IXZ f:);—l :
6. Beramcauth jcosz 7xdx, Isin24xdx, I tg® 5xdx, IcthBde
Kowmnnexchvie uucna
7. BBINOJIHUTH IEWCTBUA:
1) (2+30)(3-20), (3-2), 1, e
8. Pemmuts ypaBHEHUS:
1) x*+25=0,
2) x?+4x+13=0.
9. IlpencTaBuTh B TPUTOHOMETPUUECKON (POpME KOMILIEKCHBIE YHCa:
1) 5: 2)-2; 3)1-/3i: 4)1+i: 5) % |
10.HaiiTi Bce 3HaUCHUST KOPHEH:
1) ¥-1; 2)%1; 3) V1+i.
11.Pemmts ypaBuenne z°+1=0.
12. Pemnnts ypaBHenue Z%+2+2i=0.
Huppepenyuanvnvie ypasuenus I nopsaoka
13.Haiitu obmiee perenne (00wt naTErpan) AudhepeHnnaIb-Horo ypaBHeHUS
1) x(y —Ddx—(x+1)ydy =0; 2) y'—xy = x
Obpa3ybl IK3AMEHAUUOHHBIX OULENO8
Cemecmp |

buner 1

1. Onpenenenue npousBoaHON pyHKIMH. ['eoMmeTpuyeckuii U (pU3NUECKUN CMBICII.

2. YpaBHEHUE TIPSAMOM, MPOXOAAIICH uepe3 JaHHYI0 TOYKY B JaHHOM HAMpPaBIICHUU.

3. Beruucnuth mpou3BoHY 0 (QYHKIHH {

X(t) =4cos*t
y(t) =8sin?t

x+1
4. Haiitn Iim(2X+3j )

X—0

2x+1



buner 2
1. Bropoii 3ameuaTtenbHbIi npezen. Paznudnbie Gopmbl 3amucH.

2. I'mnepOona. CBoiicTBa. YpaBHEHUS! aCUMIITOT. DKCIIEHTPUCUTET.

3. Hantu Iim—‘lJrX_1 )

x—0 X

4. BerauciiTh Ipon3BoaHy0 Gpyukimn Y(X) = 2;)1( B TOUKe Xx=0.
X+

Cemecmp ||

buner 1
1. JlocTaTouHbIe YCIOBUS AKCTpeMyMa (yHKIIMH JABYX ITEPEMEHHBIX.
2. Monayib ¥ apTyMEeHT KOMIUIEKCHOTO urciia. Tpu (popmbl 3anTCH KOMIIIICKCHOTO
YyHCIIa.

3. Berunuciaurh j X c0S 3xdXx .

4. Haiitu ob11iee penieHus: ypaBHEHHS Y — Xy = X .

buner 2

1.0Onpenenenue 11.y. ¢ pa3AeiSIIOIIUMUCS TTEPEMEHHBIMHU.

dx

2./nTerpupoBaHue BhIpaXEHNUN BUAA I —.
ax” +bx+c

3.HccnenoBaTh GyHKIUIO IBYX MEPEMEHHBIX HA IKCTPEMYM Z = 2X° + Xy’ — 216X .

443
5-2i

4.3anucath B anredbpanyeckoi hopme
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