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AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKuil aHalu3» BXOAUT B 00pa3oBaTeNbHYIO
porpaMMy BBICIIETO0 00pa3oBaHUsl — MpOrpaMMy OakajgaBpHuara MO HAIPABICHUIO TOJITOTOBKH/
CIIELINATILHOCTHU 24.03.02 «CucreMbl yIpaBJIeHUs IBIDKEHUEM u HaBUT AU
HanpaBlieHHOCTH/crienuanm3a  «[[pubopel W CHCTEMBI OpHEHTAllMH, CTA0WIM3AlMA U
HaBuranumny». Jucuumimaa peanusyercs kadenpoit «Nely.

JucuuminHa HareJeHa Ha (JOPMUPOBAHKE Y BBITYCKHUKA CICIYIOIIMX KOMIICTCHIIHIA:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAaJbHBIE CIOCOOBI UX PELICHHUS, UCXOAS U3 JCUCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMaTUYECKOTO aHaIM3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO
UCCJICIOBAHMSI B MPO(PECCHOHAITBHON IeATETHHOCTIY

Conepkanue  AWCIUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMATEHBIM 1 UHTETPATBHBIM UCYHCICHUEM, TEOPHEH IMPEACIIOB U PSIJIOB H HX
MIPUMEHEHHUEM.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOMIHE (OPMBI OpPTraHU3AIHUN
yueOHOro Mpoliecca: JEKINH, IPAKTUYECKUE 3aHITUS, CAMOCTOsITeNbHAs paboTa 00y4aroIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb yCIIEBAEMOCTH, IPOMEXKYTOUHas aTrTectamus B Qopme dk3ameHa (1 cemectp),
sK3aMeHa (2 cemectp).

OO6miast TpyI0OEMKOCTh OCBOEHHUS AUCHHUILUIMHBI cocTaBisieT 10 3aueTHhiX enuuwuil, 360
4acoB.

S3pIK 00yueHus 0 JUCHUIIUHE KPYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (¢dopMHUpOBaHUE y CTY/ICHTOB MIOHUMAHUS POJIM MATEMATHKU B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JesTeIbHOCTH B M30paHHON CIEIHaTbHOCTH;

— (QopmupoBaHue y CTYJCHTOB CLIOCOOHOCTH M HaBBIKOB ()OPMYJIHPOBATH U PEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaims3a.

1.2. JlucumninHa BXOJIUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILTUHBI OOYYAIOLIUICS JODKEH 00J1aaTh CIeNYIOIUMU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

Tabymune 1.

Ta6mmma 1 — [lepeyeHb KOMITIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIINH KOMIIETCHIIUH JOCTHKEHHS] KOMIIETEHIIUU
VYK-1.3.2 3HaTh METOAUKH CUCTEMHOTO
VK-1 Cnocoben MOJIXO0/1a JIJI PEIICHUS] TOCTAaBIEHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpurudeckuii | YK-1.V.2 ymers ocymecTBiasaTh
aQHAJIU3 U CUHTE3 KPUTHUYECKUM aHaIU3 U CUHTE3
Y HUBEpCATLHEIE uHpopMauu uHpOpMaLKK, TOJIyYeHHOH U3 pa3HbIX
KOMIIETEHIINN PMAHHL, PMAtlH, i p
IPUMEHSITh MCTOYHUKOB, JIJISl PELICHUSI IOCTaBIEHHbIX
CUCTEMHBIN IIOAXOJ | 3aJa4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MIOCTaBJIEHHBIX 3a7a4 | MOAXO0JA JJIsl PELIEHUS IOCTaBIEHHBIX
3aja4
VK-2.3.1 3HaTh BUIBI pECYPCOB U
OTpaHUYEHUS JJIs1 PELIEHUS MOCTaBICHHbBIX
VYK-2 Cnocoben P LD
OIPEAECIIATD K Janat
P pyr VYK-2.Y.1 ymeTs npoBOUTH aHAJIN3
3aJa4 B paMKax -
. MOCTaBJIEHHOMU 11eNTU U (hOpMYIHPOBAThH
IIOCTABJIEHHOW LIEIH
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
U BbIOMpaTh
€€ TOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIIBUTaTh
CIOCOOBI X . .
KOMIIETEHIINH aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH C

peUICHus, UCXOd U3

IETBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B

JIEMCTBYIOLIUX

pelieHus 3aj1a4y, B TOM YUCJE C TOMOIIbIO
MIPaBOBBIX HOPM,
HMEIOIIHXC U (POBBIX CPENICTB

YK-2.B.2 B1aneTs HaBbIKaMH BbIOOpA
pEeCypcoB U

. ONTUMAJIBHOTO CTI0CO0a pelieHus 3a/1a4 C

OTpaHUYEHU N

YYETOM UMEIOLIUXCS YCIOBUM, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanpHbIE

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 00IIIENHKEHEPHBIE

OIIK-1.3.1 o0iaaeT MaTeMaTHYECKUMH,
00IIIeNH)KEHEPHBIMH 3HAHUSMH B 00JIaCTH
€CTECTBEHHOHAYYHBIX M OOIEUHKEHEPHBIX
JACITUILIHH

KOMIIETCHIIUU 3HaHUS, METOIbI OIIK-1.V.1 ymeTb npuMeHATh 3HAaHUS B
MaTeMaTH4ECKOTo 00J1aCTH €CTECTBEHHOHAYUYHBIX U
aHaJIu3a u 0O0IIeNHKEHEPHBIX JUCIUTUINH

MOICIINPOBAHUA,

OIIK-1.Y.2 ymeeT npoBOIUTH




TEOPETHYECKOTO U
OKCIEPUMECHTATIBHOT'O
UCCIICIOBAHHS B
npodecCHOHATBLHOM
JIeSATEIbHOCTH

MaTEMAaTUYCCKHUE PACUCTEI U

MaTeEMaTUYECKUU aHAJIN3 B

podecCuOHANBHOM e TeIbHOCTH
OIIK-1.B.1 umeeT HaBBIKH TEOPETHUYECKOTO
U DKCIEPUMEHTAIBHOIO UCCIIEIOBAHUS B
po(heCCHOHAILHOM e TEIIbHOCTH

2. Mecro nucuurunHbl B cTpykType OI1

Jucuunimua He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTaMU IpH

M3Y4YEHUU B BBICHICH IIKOJIE KAKUX - INOO IUCHIUILUIKH.

3HaHuUs, MOJYYECHHbIE NPU HU3YyYEHUHM Marepuala JaHHOM JMCLUMIUIMHBIL, MUMEKT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TaK U UCIIOJIB3YIOTCS IIPU U3YYEHUU APYTUX AUCUUILINH:

- Teopus BepoATHOCTEN U MaTEMaTUYECKAsl CTATUCTHKA;

- AITOPUTMBI U CTPYKTYPBI JAHHBIX;
- CHCTEMHBII aHaIu3;

3. O0BeM u TpyI0EeMKOCTh TUCITUIIAHBI
Jlaraple 00 00ImEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO IUCHUIUIMHE (M pacIipeie]IeHHe STOW TPYJI0EMKOCTH M0 CEMECTpaMm) MpeICTaBICHbI B

Tadmue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

Bun yueOHOM paboThI Bcero prﬂﬁoelM Kocth 1o Cehj/l\re(;TpaM
1 2 3 4

Oowasn mpyooemKocHb OucCyunIUHbL, 10/ 360 5/ 180 5/ 180
3E/ (uac)
U3 nux yacos npakmuyeckoii 0020MoeKu
Ayoumopnuie 3anamus, BCEro vac. 136 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 68 34 34

npakTudeckue/ceMunapckue 3ansatus (113), 68 34 34

(gac)

naboparopublie padboTsl (JIP), (dac)

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (4Jac) 108 54 54
Camocmosmenvnas paboma, Bcero (dac) 116 58 58
Buo npomesicymounon ammecmayuu: 3a4er, 9K3., k3 OKk3.,
nudd. 3ager, sk3amen (3auer, Hudd. 3a4, Ik3.) JK3., "

4. CopneprxaHue JUCHUTUIMHBI
4.1. PacnpeneneHue TpyJI0EMKOCTH JUCIUIUIMHBI IO pa3jesiaM U BUJaM 3aHSATHIL.
Paznenbl, TeMbl TUCHMITIIMHBI U UX TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

JI 113 (C3 JIP KII/KP
Paznensl, TeMbI JUCLIMIIIAHBI (e;:(I:ISII/I (qéc) ) (aac) (uac) CP (gac)
Cemectp 1
Paszoen 1. Teopus npedenos 6 10 8

Tema 1.1. OCHOBHBIC IeMEHTapHBIC (DYHKITHH.
HucnoBble MHOXKECTBA.
Tema 1.2. Tlpenen pyHKIIMU TIpH

HEOrpaHUUYEHHOM pocTe aprymenTa. TeopeMsbl o




npezenax.
Tema 1.3. Tlpenen GyHKIIUU B TOUKE.
HemnpepbiBHOCTB. 3aMeyaTeNbHbIC IPEACIBI

Paszoen 2. Jlugpghepenyuanvroe ucuucnenue
Tema 2.1. Onpenenenue npousBoaHoil. Ee
TCOMETPUYUCCKUI 1 MEXaHUYECKUN CMBICIT.
Tabnuia npon3BOHBIX, YacTh 1.

Tema 2.2. llpaBuna quddepeHunpoBaHus.
[TpousBoIHas CIIOKHON (YHKITHH, IPOU3BOTHAS
obOpaTtHo# ¢pyHKIIMU. TabiuIa MPON3BOIHBIX,
4acThb 2.

Tema 2.3. IIpon3BOIHbIE BBICIIUX MOPSIIKOB.
Teopems! o mudepeHrpyeMbIX QyHKITUAX.
Tema 2.4. llpasuiio Jlonurans. ®opmyna
Telinopa.

Tema 2.5. {uddepennman GpyHKIIUN IEPBOTO
nopsiika. Jluddepenumans: BEICIINX TOPSIKOB.
Tema 2.6. iccnenoBanue GyHKIUN C TOMOIIBIO

IIPOU3BOJIHBIX

12

12

25

Pazoen 3. Humeepanvnoe ucuucienue

Tema 3.1. TlepBooOpa3zHas. HeonpeneaeHHbIM
unTerpan. CBolicTBa HEONPENEIEHHOTO
UHTErpaa.

Tema 3.2. Tabnuna uHTErpanoB. Merox
3aHeceHus noJ 3Hak nuddepennuana. Meroa
3aMEHBI IEPEMEHHON MHTETPUPOBAHUS.

Tema 3.3. IHTerpupoBaHue MO YaCTSIM.
HHTerpupoBanue pauroHaIbHBIX BBIPAKEHUMN.
Tema 3.4. InTerpupoBanue
TPUTOHOMETPUYECKHUX BBIPAKEHU.

Tema 3.5. OnpeneneHHbld HHTETPAJL.
Omnpenenenre U CBOMCTBA.

Tema 3.6. VIHTErpan c NepeMEHHBIM BEPXHUM
npeneiaoMm. @opmyna HeroTona - JleitOHuIa.
Tema 3.7. HecoOCcTBEHHbIE UHTETPAIbL.

Tema 3.8. IlpunoxeHus onpeneIceHHoro

WHTErpaja.

16

12

25

Htoro B CCMECTPC:

34

34

58

Cemectp 2

Pazoen 4. Qynkyuu neckonvkux nepemeHHvIX
Tema 4.1. DyHKIUSA HECKOJIBKUX NEPEMEHHBIX.
OcHoBHbIE IOHATHSA. HenpepbIBHOCTS.
Tema 4.2. {uddepenuupoBanne GyHKIUNA
HECKOJIbKUX NIEPEMEHHBIX. YacTHbIE
npousBoaHbie. uddepennnan. [Tpoussoanas
CJIOKHOM (pyHKIIMM. YacTHBIE TPOU3BOIHBIE
BbICIIUX MOpsAaKkoB. @opmyna Tewmopa.

Tema 4.3. ViccnenoBanue GyHKIUN

HECKOJIbKUX MEPEMEHHBIX.

10




Pazoen 5. Jlughgepenyuanvrovle ypasnenus
Tema 5.1. luddepennuanbHbie ypaBHEHHUS
nepBoro nopsigaka. OCHOBHbBIE TOHATHS.
Huddepennmranbapie ypaBHEHUS C
pa3esIomUMUCS nepeMeHHbIMU. OJHOPOAHbIE
muddepeHIanbHbIe YpaBHEHUS IEPBOTO
HopsI/IKA.
Tema 5.2. Jluneiinpie quddepeHnuanbHbIe
yYpaBHEHHUS MIEPBOTO MOPAIKA. Y paBHEHUE 8 12 o5
bepuymnu. Auddepenunanbupie ypaBHEHHUS
BBICIIUX MOPSIIKOB, JOMYCKAIOUINE TOHUKEHNE
HOopsIIKA.
Tema 5.3. JIuHeitHbIE OTHOPOAHBIE
Qg QepeHranbHble YpaBHEHHS ¢ TTOCTOSHHBIMU
koaddunrentamu. JInHeHble HEOTHOPOIHBIE
nuddepeHIMaTbHBIC YPABHEHUS BBICIIIAX

ITOPAKOB.

Paszoen 6. Paowi
Tema 6.1. Yucnosbie psaasl. OCHOBHbIE
ompezaeneHus. Paapl ¢ Mon0KUTEIbHBIMU
yineHamu. [Ipusnaku Jlanam6epa u Komu.
Tema 6.2. Heo6xonumplii mpu3Hak. [Ipu3Haku
cpaBHeHus. HTerpanbHbii npusHak Komm.
Tema 6.3. 3HaKOTIEpEMEHHBIE PSIJIbI.
AOcounoTHas U ycioBHas cxoaumoctu CBOMCTBa
a0CoMIOTHO cxoasamuxcs panoB. [Ipuznak
JleliOHMLIA. 16 14 25
Tema 6.4. dyakuuoHansHbIe psaabl. O0MacTh
cXoauMocTu. PaBHOMEpHas CXOAUMOCT.
Crenennsle psaabl. IHTepBan cxoqumoctu. Tema
6.5. CBoiicTBa CXOISIIMXCS CTETIEHHBIX PSIIOB.
Tema 6.6. Panp! Telinopa u MakiiopeHa.
Tema 6.7. Pang @ypre nepruoanueckoil pyHKIHH.
Tema 6.8. Psg @ypbe 4eTHOW U HEYETHOU

GyHKIMH.
Hroro B cemectpe: 34 34 58
Hroro 68 68 0 0 116

4.2. ConepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanue pa3fielioB ¥ TeM JEKIIMOHHBIX 3aHITUN MPUBEACHO B TabmuIIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHMOHHOT'O [UKJIA

HazBanue u COACPIKAHUC PA3ACIIOB U TEM JICKIITUOHHBIX

Howmep pasnena .
3aHATUN

Paszoen 1. Teopus npedenos

Tema 1.1. OcHOBHBIE 7IeMEHTapHbIe QYHKIMHU. UncIoBbIe
MHOX€ECTBA.

1 Tema 1.2. Tlpenen GpyHKIUH IPU HEOTPAHUUYEHHOM POCTE
aprymenTa. Teopemsl o mpejenax.

Tema 1.3. Tlpenen ¢yHKUMU B TOYKe. HempepbIBHOCTD.
3amMeuarenbHble MPEIebl.




Paszoen 2. Jlugpgpepernyuanvroe ucuucnenue

Tema 2.1. Onpenenenue npousBoaHon. Ee reomerpuueckuit
¥ MEXaHWYEeCKUH cMbICi. Tabmuia mpou3BOIHbBIX, 4acTh 1.
Tema 2.2. llpaBuna nuddepennupoBanus. [IpousBogHast
CJIOKHOHM ()YHKIIMH, TPOU3BOHAST 0OpaTHOUN (PYHKITUU.
Tabymia mpou3BOIHBIX, YacTh 2.

Tema 2.3. Ilpon3BoaHbIE BBICUINX MOPAIKOB. TeopeMbl 0
muddepeHIpyeMbIX QYHKINAX.

Tema 2.4. IlpaBuno Jlonurans. ®opmyna Teinopa.

Tema 2.5. {uddepenman GyHKIIUN TIEPBOTO TOPSIAKA.
HuddepeHnuaibl BEICIIUX TOPSIKOB.

Tema 2.6. UccnenoBanue GyHKIHMHA C ITOMOIIIBIO

IMPON3BOAHBIX.

Pazoen 3. Hnmeepanvnoe ucuucnenue

Tema 3.1. TlepBooOpa3nasi. HeonpeneneHHbIN HHTETpaI.
CaoiicTBa HEoNpeIeICHHOTO HHTETpasa.

Tema 3.2. Tabauna uaTErpagoB. MeTo 1 3aHECEHHUS TTO/T
3HaKk nuddepenmana. Merosa 3aMeHbI IepeMEHHOM
MHTETPUPOBAHUS.

Tema 3.3. InterpupoBaHue 1o yactsM. MIHTerpupoBanue
palMOHAIbHBIX BHIPAKEHUM.
Tema 3.4. InTerpupoBaHue TPUTOHOMETPUUECKUX

BBIPAKCHU.

Tema 3.5. OnpeneneHHslil uHTerpas. Onpenenenye u
CBOMCTBA.

Tema 3.6. IHTerpai ¢ nepeMEeHHbIM BEPXHUM MPEACIOM.
®opmyna Hetotona- Jleitonuna.

Tema 3.7. HecoOCTBEHHbBIE HHTETPAJIBI.

Tema 3.8. IlpunoxeHus ONpenerIeHHOro HHTerpaa.

Pa3zoen 4. @ynkyuu HeckonbKUX nepeMeHHbIX

Tema 4.1. DyHKIUSA HECKOJIBKHUX NepeMeHHbIX. OCHOBHBIE
noHsTHs. HempepbIBHOCTS.

Tema 4.2. QuddepennmpoBanne PyHKIIUN HECKOTBKUX
nepeMeHHbIX. YacTHbie mpousBoaHbie. Juddepeniuan.
[Tpou3BoHas cnoxHOU QyHKIMHU. YacTHBIE TPOU3BOAHbIE
BbICIIMX NOPsAKOB. Popmyita Tenmnopa.

Tema 4.3. UccnenoBanue GyHKIIMA HECKOJIBKUX
MEPEMEHHBIX.




Pazoen 5. Jlugpgpepenyuanvruvie ypasrnenus

Tema 5.1. {uddhepenunanbubpie ypaBHEHUS TIEPBOTO
nopsiaka. OcHoBHble nousATus. Juddepenmanbupie
YPaBHEHUS C Pa3ACTSIONIUMUCS IEPEMEHHBIMHU.
Opnnoponusie quddepeHnnanbHble ypaBHEHUS IEPBOTO
Hopsi/IKa.

Tema 5.2. Jluneiinbie nuddepeHImanbHbie ypaBHEHUS
MEepBOro nopsiaka. YpasHenue bepnyiuu.
Huddepenunansuble ypaBHEHUS BBICIINUX MOPSIIKOB,
JIOITYCKAIOIIUE MTOHKEHUE TOPSIKA.

Tema 5.3. Jluneiiasie onHopoanble nudepeHnaIbHbIe
YpaBHEHHUS C IOCTOSSHHBIMU KO3 dutineHTamu. JInHeiHbIe
HeoTHOpOoAHbIE MU epeHInaNTbHbIC YPABHEHHS BHICIITHX
TIOPSITKOB.

Paszoen 6. Psovl

Tema 6.1. YucnoBbie psaasl. OCHOBHBIE onpeaeieHus. Psabl
C MOJIOKHUTENbHBIMU WwieHaMu. [Ipusnaku Jlanambepa u
Kormu.

Tema 6.2. Heobxoaumblii npusHak. [IpuzHaku cpaBHEHUS.
NuTterpanbubiii npu3Hak Komm.

Tema 6.3. 3nakonepeMeHHbIe psabl. AOCONIIOTHAS U
yciioBHasi cxoauMocTi CBOMCTBA a0COIIOTHO CXOISIINXCS
psanoB. [Ipusnak JleriOuuna.

Tema 6.4. ®yHkuuoHanpHbIe psiibl. O0IaCTh CXOJUMOCTH.
PaBHOMepHas cxoauMocTh. CTeneHHble psbl. IHTepBai
CXOJIMMOCTH.

Tema 6.5. CBoCTBa CXOIAIIMXCS CTENIEHHBIX PSAOB.

Tema 6.6. Pagwl Teitnopa u MaknopeHna.
Tema 6.7. Psn @ypbe nepuoandeckoit pyHKINU.
Tema 6.8. Psg Oypbe 4eTHON 1 HeYeTHON (PYHKITHH.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux
Ne
Tpynoem | mpakTuue
Ne Templ mpakTHYEeCKUX @OpMBI IPAKTUYECKUX N paszaena
. . -KOCTb, CKOM
n/n 3aHATHH 3aHATHH JIUCLUT-
(wac) | moAroToB
JIUHBI
KH, (4ac)
Cemectp 1
Tema 1.2. Tlpenenst Pa36op 3amau mon
palMOHAIBHBIX PYKOBOJCTBOM
1 | BelpaxkeHuii Ha IIpEenoiaBaTels, 4 1
OECKOHEUHOCTH U B CaMOCTOSITENILHOE
TOUKE. pelieHue 3aaa4
Tema 1.3. Paz6op 3anmad nmox
2 | DKBUBaJCHTHBIC PYKOBOJICTBOM 6 1
0OECKOHEYHO MaJIbIe. npernoiaBaTers,




Yucno e.

CaMOCTOATCIbHOC
PCIICHUC 3a1a4

Pa36op 3amau mon

Tema 2.1. KOBOJICTBOM
[IpousBognsie. Py
3 Mpasma MIpEeno/1aBaTelis,
P CaMOCTOSITENILHOE
nuddepeHIpoBaHms
pelieHue 3aaa4
Paz6op 3amau nmox
KOBOJICTBOM
Tema 2.2 1lpousBoanas Py A
4 . MpEIoJaBaTes,
CIIOKHOU (QYHKITUU
CaMOCTOSITENILHOE
pelieHue 3agad
Pa36op 3amau mon
KOBOJICTBOM
Tema 3.1. Tabnmuunoe by A
5 npernojaBaTens,
UHTETPUPOBAHUE
CaMOCTOSITEIIEHOE
pelieHue 3aaa4
Paz6op 3amaq mox
Tema 3.2. Buecenue PYKOBOJICTBOM
6 | mox 3HaK IperoiaBaTeds,
muddepenimana CaMOCTOSITENILHOE
pernieHne 3agad
Pa36op 3anau nmo
Tema 3.3. 3ameHa p 3l A
. PYKOBOJICTBOM
HEPEMEHHOM.
7 npernojaBaTens,
HuTerpupoBanue mo
HACTAM CaMOCTOSITEIIEHOE
peleHue 3ajgay
Tena 3.4 Pa30op 3anau nox
. KOBOJICTBOM
HuTerpupoBanue by A
8 Tpero1aBaTeds,
parroHaIBEHBIX
by CaMOCTOSITENIEHOE
i pelieHue 3aaad
2 cemecTp
Paz6op 3amau nmox
OBOJICTBOM
Tema 4.1. YacTHbIe PYKOBOZ
9 MpenoaBaTes,
IPOM3BOJIHBIC
CaMOCTOSITENTEHOE
peleHue 3ajaau
Paz6op 3amaq mox
Tema 4.2. YacTHble PYKOBOJICTBOM
10 | mpom3BOAHBIC BHICIIIHX Mpero1aBaTels,
HOPSIIKOB CaMOCTOSITENIHOE
peleHne 3aaaq
Paz6op 3amau mox
Tema 4.3.9xcTpeMym PYKOBOJICTBOM
11 | pyHKIMM HECKOTBKUX IpenojaBaTes,
TIEpEMEHHBIX CaMOCTOSITEITEHOE
peleHue 3ajgau
Tema 5.1. Pemenue Paz6op 3amay mox
12 Qg depeHIaIbHBIX PYKOBOJCTBOM
yYpaBHEHUI MIEPBOTO npernojaBaTeis,
nopsiaka. Ooume u CaMOCTOSITENILHOE




YaCTHBIC PCIICHHA.

Astonomusie 1Y, 1Y ¢

pasacIICHHBIMU U C

PEICHUE 3ada4

pa3IeNIOIUMUCS
MepeMEHHBIMU
Tema 5.1. Pemienue
Paz6op 3amay mon
oaHOpoHbIX Y
PYKOBOJCTBOM
nepBoro nopsaka u 1y
13 MpenoaBaTes,
KOTOPBIE MOXKHO
CaMOCTOSTEIIbHOE
MIPUBECTH K
penieHue 3aaa4
OJTHOPOJTHBIM
Tema 5.2. JIuneiinble Pa30op 3anau nox
nuddepeHnranbHbIe PYKOBOJICTBOM
14 | ypaBHEHUS IEpBOTO IIpenoaaBaTes,
nopsiika. Y paBHEHUS CaMOCTOSATENLHOE
bepnynnu peuieHne 3aua4
Tema 5.2.
Paz6op 3amay mon
Huddepennmanpubie
PYKOBOJCTBOM
YPaBHEHHUS B MOJIHBIX
15 MpernoiaBaTes,
muddepeHmanax.
N CaMOCTOSATENLHOE
NHurterpupyromuii
pelieHne 3aaaq
MHOKUTEIb.
Tema 5.2.
Paz6op 3amay mon
Huddepennnanpublie
PYKOBOJICTBOM
YpaBHEHUS BBICIIUX
16 MpenoaBaTes,
TIOPSIITKOB,
CaMOCTOSATENIHLHOE
JOTTYCKAIOIINE
pelieHue 3aaa4d
MTOHIDKEHUE TTOPSIIKA
Tema 5.3. JIuneiineie
Paz6op 3amau nmox
HEOJTHOPO/THBIE
PYKOBOJICTBOM
Qg depeHImaIbHbIe
17 MpenoaaBaTens,
YpaBHEHHUS C
CaMOCTOSATENIHLHOE
MTOCTOSTHHBIMH elIeRHe 32134
kodurmenTamu P
Pa36op 3amau 1o
Tema 6.1. Paapl ¢ p 3all A
PYKOBOJICTBOM
MTOJIOKUTENbHBIMU
18 MpenoaaBaTens,
yreHamu. [IpusHaku
CaMOCTOSATENIHHOE
Hanamb6epa u Ko
pelieHue 3aaad
Tema 6.2. Panel ¢
MOJIOKUTEIbHBIMU Paz6op 3amau nmox
YJeHaMH U PYKOBOJICTBOM
19 | 3HakomepeMeHHbIE MpenoaBaTes,
psanel. HeoOxoaumbrit CaMOCTOSITETbHOE
MPU3HAK U TPU3HAKT pelieHue 3aaa4q
CpPaBHCHHS.
Paz6op 3amay mox
KOBOJICTBOM
Tema 6.4. CTencHHEBIC Py A
20 Tpeno/aBaTes,
PSIBI
CaMOCTOSTEIIbHOE
penieHue 3aaaqy
21 | Tema 6.6. Psanml Pas6op 3amau nmox




Telnopa nu MakiopeHa.

PYKOBOJCTBOM
IpenojaBaTeis,
CaMOCTOSITENIbHOE
pelieHue 3a1a4

Bcero:

68

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IPUBEACHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaumenoBanne 1abopatopHbIX padboT

TpynoeMKocTsb,
(gac)

N3 Hux Ne
IIPAaKTUYECKON | paszeia
HOJArOTOBKH, | JWCLUII
(gac) JIMHBI

V4eOHBIM IUIAaHOM HE npeaycMOTpCHO

Bcero

4.5. BeInonHeHNe KypCcoOBOTO POEKTa/ KypCOBOH pabOTHI
VY4eOHBIM IJIaHOM HE IPETYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronxcs
Bunbl camocTosiTenbHON paboTh U €€ TPYAOSMKOCTh IPUBEICHBI B Ta0IHIIE 7.

Tabmauna 7 — Bunbl caMmocTosTenbHONU pabOThI M €€ TPYAO0EMKOCTh

Bun camocrosTensHo# paboTh Bzzzo’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
N3ydeHne TeopeTHuecKoro MmaTepuania 50 o5 o5
nucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 16 3 8
ycneBaemoctu (TKVY)
Homamaee 3amganne (/13)
Kontposbuble paboTsl 3a04HruKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 50 o5 o5
arrectanuu (I1A)
Beero: | 116 58 58

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUeHUS

JUISL CAMOCTOSITETTLHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)

yqe6HO-MCTOI[I/ILICCKI/Ie MaTCpHraibl JIs CaMOCTOSTEIbHOM pa6OTBI o6yqa10mnxc;1 YKa3aHbl B

IL.11. pa3zaenoB 6-11.

6. [lepeueHb MeyaTHBIX U AJIEKTPOHHBIX YIEOHBIX W3TaHUMN




[lepeuyeHpb nevaTHBIX U SJEKTPOHHBIX y4eOHBIX M31aHUI MpHUBeIeH B TadmuIle 8.
Ta6mmia 8— IlepeueHb meYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3JaHUN

https://e.lanbook.
com/book/211928

ycroifunBocTh: yueOHuk / A. I1. XKabko, E. /1.
Kotuna, O. H. UmxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

Mudp/ bubnuorpadudeckas ccpuika KomunyectBo
URL axpec 9K3EMILISPOB B
oubmmoTeKe
(xpome
ANEKTPOHHBIX
9K3EMILISIPOB)
517 Bricimas matemartuka. Psel: yaebnoe mocoodue / 1O. 167
I'96 A. I'yeman, C. I1. [TomerTkus, A. O. CMmupHoB; C.-
[TeTep6. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHHUSL. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
https://e.lanbook. duxtenromnp I'.M. OCHOBEI MATEMATHYECKOT'O 9BC JlaHb
com/book/507397 | AHam3a. B 2-x T1. Tom 1-b1i1 - Canxr-IlerepOypr:
JIanp, 2026.- 448c.
https://e.lanbook. Duxterromnsir I'.M. OCHOBEI MATEMATUYECKOTO ObC Jlaus
com/book/507393 | 2HaIH3a. B 2-x 1T. TOM 2-ii - Cankt-IleTepOypr:
Jlanb, 2026. - 464c.
COopHUK 3a/1a4 10 MaTeMaTUYECKOMY aHau3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurerpansl. Psaapr: yueb. mocooue / JI.JI.
com/book/185639 | Kynpseiies [u ap.]. - Mockga : ®usmariaut, 2021. -
504 c.
, bepmant A.®. KpaTkuil Kypc MareMaTuuecKoro OBC Jlanb
Qgtrgfb/c/,g@gfg?é anaymza. / A.®. bepmant, U.I'. Apamanosuu. - CII6.:
JIanp, 2010. - 736 c.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [Ipumenenue 50
mubhepeHIaTbHBIX YPaBHEHU ISl peIIeHUs
NPUKIAIHBIX 3a7a4: yuebd.-MeTo 1. mocodue/ M.B.
Makapoga, C.I1. ITombrtkun. —CII6.: T'YAIIL, 2021.-
45c.
Kabko, A. I1. luddepennmanbubie ypaBHEHUS U OBC Jlanb

7. TlepedyeHb HIMEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB

I/IH(I)OpMaI_II/IOHHO'TCHCKOMMYHHK&HHOHHOﬁ CCTHU «I/IHTepHeT»

[Iepeuenn

TCHCKOMMYHHKaHHOHHOﬁ CCTHU

DIIEKTPOHHBIX o0pa3oBaTeNbHbIX
«HTEpHETY,

pecypcoB

npuBe/ieH B Tabymiie 9.

MH(pOpPMaLOHHO-

HCO6XOI[I/IMLIX 11 OCBOCHHUA AUCHUIIIIMHBI

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HaumenoBanue
https://pro.guap.ru/ DJIeMEHTBI DJIEKTPOHHOTO Kypca Mo JUCIUTUIMHE pa3MeIleHbl BHYTPH

OUOC I'VAII «MuTerpupoBanHas cpeaa o0yueHus»

https://Ims.guap.ru

BI/IIICOKpr JIEKIIHM ¢ MYHBTI/IMC,Z[HP'IHLIMI/I MMpE3CHTAHUAMU 110
AUCHUIIIIMHE Pa3sMCIICH CUCTEME JUCTAHITUOHHOT O O6y‘{CHI/Iﬂ I'VAII

https://Ims.guap.ru

obyuenus ['YAIL

OHJTalH-KYPC MO TUCIUILIMHE Pa3MEIEeH CUCTEME TUCTAHIIMOHHOTO



https://e.lanbook.com/book/507392
https://e.lanbook.com/book/507392
https://e.lanbook.com/book/507393
https://e.lanbook.com/book/507393
https://e.lanbook.com/book/185639
https://e.lanbook.com/book/185639
https://e.lanbook.com/book/210707
https://e.lanbook.com/book/210707
https://e.lanbook.com/book/211928
https://e.lanbook.com/book/211928

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIIEUEHHUs, HCIOJb3yeMOr0 TMPU OCYIICCTBICHUHN
00pa30oBaTeNLHOTO MpOoIiecca MO AUCIUIIINHE.
[lepedeHp UCTIONB3yEeMOTr0 IPOTPAMMHOTO OOecTieueH s npeacTasiieH B Tadmuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOTo 00€CIICUCHIS

Ne i/t Haumenosanue

He npenycmorpeno

8.2. IlepeucHb HH(OPMAITMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILINHE

[lepeyeHb MCMOIB3YEeMBIX HMH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABJICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopuu
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | YueOHnas aynuTopus Ais 3aHATUHN JIEKIIMOHHOTO TUIIA, 3aHATHI yi. I'acremno, 1. 15,

CEMUHAPCKOI0 TUIIA, TPYIIIOBLIX U MHIUBUYAIbHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHOMN
arrectauuu. OcHamenue: Crienuanu3upoBaHHas MeOeb;
TEXHUYECKHE CPEACTBA OOYUYEHHUs, CIIyKaIlue JUIs
IpeJCcTaBiIeHNs yueOHOM nHpopmalu 60IbIIONH ayAUTOPUH;
Ha0O0p AEMOHCTPALIMOHHOIO 000Py10BaHHUS

2 | YueOHas ayauToOpus AJs NPAKTHUECKUX 3aHATHH, 3aHATHH 24-12, yn. I'actemno, 1.
CEMHHApPCKOI'0 THIA, TPYIIOBBIX U HHAMBUAYAJIbHbIX 15
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJISA U IIPOMEKYTOYHOMN
arrectaruu. OcHamenue: Crienpann3upoBaHHas MeOeb;
TEXHUYECKHE CPeACTBA O0YUECHHUS, CITy>Kallue JUIs
npecTaBieHus yueOHoi nHopmanyu 60Jab1I0M ayUTOPHH;
NIEPEHOCHOM HAbOp AEMOHCTPAIMOHHOTO 000PY/I0BaHHMS

10. OueHouHbIe cpeICTBA ISl IPOBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTB/JISA TIPOBEACHHS IPOMEKYTOYHOH aTTeCTaI[uu
oOyJaronuxcs mo AUCHUIUINHE TPUBEACH B Tabnuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JJISl MPOBEICHUS POMEKYTOYHOM aTTeCTAIUN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OIICHOYHBIX CPCIACTB

Cnucok BONpOCOB K IK3aMEHY;
DK3aMEHAIIMOHHBIC OUIIETHI™;
3amaum;

TecThl.

DK3aMeH

[Ipumeuanue: *sx3ameHalIOHHbBIE OMIIETHl (POPMUPYIOTCSI HA OCHOBE BOIIPOCOB M 33/1a4 TaOuuib! 15.




10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CPOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S-OaThbHas MIKaia OIEHKH CcPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0amnpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OI11eHKa KOMITETEHIUN

XapakTeprucTrka c()OPMUPOBAHHBIX KOMIIETEHLMIA
5-0ayuipHad IIKaIa PAKTep (op

OO0yyJarommiics:

— TJIyOOKO M BCECTOPOHHE YCBOMJI MPOTPaMMHBIN MaTepHua;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €TI0 U3J1araeT;

— ONMUPAsICh HAa 3HAHHUS OCHOBHOM W JIONMOJIHUTEIBHOW JIUTEpaTypHl,
«OTJIMYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIE TMOJOXKEHHS C MPAKTUUYECKON
«3a4TEHO» JEATEILHOCTHIO HAIIPaBJICHUS;

— yMes0 000CHOBBIBAET U AprYMEHTHUPYET BBIJBUTAEMBIE UM UJICH;

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATUM.

— npaBWIbHO BBIMOIHWI OT 90% 10 100% TecTOBBIX 3ajaHuil .

OO6yuarommiics:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepual, TPaMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONMupasiCh Ha 3HAHUS OCHOBHOU JINTEPATYPHI,

— HE JIONYCKAaEeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOILIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JESITEIBHOCTHIO
«GaYTEHO» HaIPaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICET CUCTEMOM CllelnaTn3uPOBAHHBIX TOHSITUH.

— NIPABHMIILHO BBITOMHKI 0T 70% 110 89% TECTOBBIX 3aJaHHUH .

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepual,
II0 CYWIECTBY M3JIAaraeT €ro, OMMpasCh HA 3HAHUSA TOJBKO OCHOBHOM

JUTEpaTyphl;
— JIOITyCKaeT HEeCYILECTBEHHbIE OIINOKU U HETOYHOCTH;
«y/IOBJIETBOPUTENILHO» | — UCHIBITHIBACT 3aTPyJHEHUS B MPAKTUYECKOM HPUMEHEHUU 3HAHUI
«GAYTEHO» HaIpaBJICHUS;

— cnabo apryMEeHTHPYET HayYHBIE MTOJI0KEHHUS,

— 3aTpynHseTcs B GOpMYJIUPOBAHUHU BBIBOJOB M 00OOIIECHU;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIMATTM3UPOBAHHBIX MOHITHH.
— IPaBUJIbHO BRIMOJIHUI OT 51% 10 69% TecToBBIX 3aaHuil .

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPAMMHOIO
MaTepuana,
— JIOTYCKAaeT  CYyIIECTBEHHbIE  OMMUOKM W  HETOYHOCTH  TIpH
«HEYIOBJIECTBOPUTENIHHOY» | PACCMOTPEHUH IPOOJIeM B KOHKPETHOM HarpaBiIeHHH;
«HE 3aUTCHO» — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHHUH 3HAHMUIA;
— HEe MOXKET apryMEHTHPOBATh HAYYHBIE MTOJTOKEHUS;
— He GOpMYITUPYET BEIBOJAOB M 0000IIEHUH.
— NIPABHIIBLHO BBIOJIHII MeHee 51% TeCTOBHIX 3aaHuiH .

10.3. TunoBbIe KOHTPOJILHBIC 33/IaHUS MJIN HHBIE MAaTCPHAITBL.
Bonpocs! (3agaun) asns sK3aMeHa mpeicTaBieHsl B Tadauie 15.

Tabmuia 15 — Boripocs! (3amaun) s 9K3aMeHa

Ne Kon
[lepeduens BOompocoB (3a71au) Juisl 3K3aMeHa
n/n MHIUKATOpa

Cemectp Nel




. 3x*—5x-2
1. Beruucauts npegen lim——
x> X°4X—8

. 2X*—4x—-6
2. Bwruucauts npenen IImZ—
x>3 2X° = 7X+3

YK-1.3.2

Kakwne u3 IpCACTABJICHHBIX HUKC MIPCACIIOB MOT'YyT OBITh BEIYUCIICHEI
METOAOM ACIICHUS HA 6OJ'II)I_HyIO CTCIICHb HepeMCHHBIX?

. 3x?-5x
a) lim—
x=0 X 42X

2_ j—
b) IimZx2 4x—6
x>3 2X° = 7X+3

. 3P —4x-4
¢ lim———
x>2 2X° —3X—2

RVZA
Q) lim X +X+6
x>8 2X° —5X—3

X =2xP—x+2
e) lim 5
x> 3XT—=TX+2

VK-1.V.2

Kakas ¢pyHkuus Ha3pIBaeTCs HENPEPHIBHON B TOUKE Xo?

YK-1.B.2

Yemy paBHa cymMMa KOHEYHOTO YHCJia OECKOHEYHO MalbIX (PYHKIINNA?

VK-2.3.1

Teno aBwxkeTcs Mo 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTh V(t) B

MOMCHT BPEMCHHU t= 1() 3aHI/II_HI/ITe HOMCEP BEPHOI'O OTBETA.
1) 6

2) 4
3) 10
4) 15

YK-2.V.1

1) Beruucnaute Npou3BOAHYIO GyHKIHH Y = X* + 4"

2) Bepno mu yrBepxkaeHue: «I[Ipou3BoaHas CyMMBI IBYX
muddepeHInpyeMbIX pyHKINN paBHA CyMMe MPOU3BOIHBIX ATHX
¢byHkuiy. OTBET apryMeHTUpyiiTe.

VK-2.V.3

Haiigure dopmyny ¢ ommOkoi. ApryMeHTUpYHTE CBOW OTBET.

1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u"(x)xVv'(x)
3. (U(X)-v(x))'=u'(x)-+V'(x)

(U(X)) UV =V (u(x)

v(X) V2 (X)

YK-2.B.2




1) Haiinure nmpon3BoHy0 QYHKIIUHA

y =5c0s(7 +8x) +7x—8

OIIK-1.3.1

[IpoBeprTe sABIISIETCS JIU BBIpAXKEHUE

1
2-\J2—65sin(7 +4x) (F24)cos(7 +4x)

MPOU3BOIHON QYHKIHNU Y = \/2 —6sin(7 +4x) ? OtBer obocHyiiTe.

y:

OIIK-1.V.1

10.

3anummTe ypaBHEHNE KacaTelbHON K rpaguky QyHKIun y=X° - 2
B €ro TOUKe ¢ abcuuccoit Xo= 1

YK-1.3.2

11.

ITycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(x). O6e
¢byukuuu Y=f(X) u y=g(X) umerot npousBogHbIe B TOUke (Xo, Yo). Uemy
paBeH YroJl MeX1y KPUBBIMH?

YK-1.¥.2

12.

[TycTh momoxeHue TOYKH pH €€ ABKCHUH 3a1aéTcs pyHKIuen S=S(t),
rae t — Bpems. UeMy paBHa CKOPOCTh TOYKHU? BBIMUIINTE HOMEP BEPHOTO
YTBEPIKICHHSL.

a) CKOpOCTh TOYKH paBHa Mpou3BoAHOM (yHKIMH S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoqHO# QyHkuu S(t)

b) Ckopocts Touku paBHa quddepenimany Gynxunn S(t)

VYK-1.B.2

13.

[Tycts ¢pynknus y = f(x) 3amana Ha untepsaie (, b). Hazoure ycinoBue
yobiBanust GpyHkuun y = f(x) Ha unrepsaie (a, b).

YK-2.3.1

14.

[Tycts nuddepenuupyemas pynkuus y = f(X) 3ajana Ha UHTEpBaje

(a, b).

HM3BecTHO, 4TO B TOUKE Xo HA MHTepBate (8, b) mpousBoaHas GyHKHH y
= f(x) paBHa Hymo0. Kakux JTaHHBIX HE XBaTaeT, YTOOBI YTBEPXKIATh, YTO
B 3TOH TOUKe (QYHKIIMS UMEET MaKCUMyM?

YK-2.V.1

15.

Kakas npsiMasi TMHUS Ha3bIBAa€TCSA aCUMIITOTOM rpaduka GyHKIUN

y=f(9?

YK-2.¥V.3

16.

BepHo JIA, YTO BBIPAKCHHUC
5 2 . 2 2
Zx“——x3+—~x2 +5

SIBnsercs pemeHneM J. (5x° —2x2 ++/x%)dx ? OtBer oGocnyiire.

VK-2.B.2

17.

Brruncnuts HeonpeaenEHHbIN UHTETpal:

I(5x3 —2x2 +/%%)dx

OIIK-1.3.1

18.

BLI6CpI/ITC MCTOJ UHTCTPUPOBAHUA U BBIYUCIIUTC UHTCTPAJIL. Vkaxure
KaKoOM MeTOJ UHTET PpUPOBaHUA ITPUMCHSIIN:

J- 2Xdx

X2 +3

OIIK-1.V.1

19.

BBI‘-II/IC.HI/ITI:, IMPUMCHUB MCTOA UHTCTPUPOBAHUS 11O HaCTAM:

j X C0S xdx

YK-1.3.2




HazoBure xakoe-1mm60 nudpoBoe CpeacTBO, MPUMEHHMOE JIJISl PeIICHUS
naHHo# 3anaun. OO0CHYITE Ball BBIOOD.

[IpouHTETpUPYHTE TPUTOHOMETPHUIECKYIO () YHKITHIO VK-1.V.2
7
20. j cos xdx
7
[IpounTterpupyiire TPUroHOMETPUYECKYIO (PYHKIIUIO
Cemectp No2 YK-1.B.2
91 | Kakas Qpynkums z= f(X,y) HasbiBacTCs HEIPEPBIBHOI B TOUKE YK-2.3.1
Mo (%o, ¥o)
Kaxas u3 popMyn cooTBeTcTBYeT nuddepenimany GpyHkuun y=e><? YK-2.V.1
a) dy=2e?*dx
22| by dy=e?Xdx
c) dy=2e*dx
o 0z oz YK-2.V.3
HaiinuTe yacTHBIE IPOM3BOIHBIC Fv u — QyHKIUU
X
23.
,_ sin(3+8x—7y)
2 _ X3 y7
Brimucath ycnoBue npu KOTOPOM BbIpa)k€HHE VK-2.B.2
24. | P(x.y,2)dx + Q(x,y,2)dy+R(x,y,z)dz
nmpeacTaBisieT coboit quddepeniman HekoTopoit hyHkmuu U(X,y,2).
o5 | Kakas Touka HaspiBaeTcs Toukoi Makcumyma Gynkiuu z = f(X,y) 2 OIIK-1.3.1
Haiitu npousBoaHyto GyHKIMH OIIK-1.V.1
26.
f(x,y)=(B+5x*+2y* —7x°y*)* B Touxe K(1,1) mo
HarpasJeHuIo kK Touke M (2,6)
27. | Chopmynupyiite HEOOXOAUMOE YCIOBHE DKCTPEMyMa YK-1.3.2
mddepenmpyemoii GpyHKIuM 1ByX nepemeHHbx Z = f(X,y).
Kakoe ypaBHeHue HazbiBaeTcs AudepeHnanbHbIM ypaBHEHHEM YK-1.¥.2
28. MepBOro nopsiaka?
29. | B xakom ciyuae dpyukimst y=¢(x,C) (uwmu O(x, y, C) = 0), sBiseTcs VK-1.B.2
o01muM perieHueM audhepeHIaIbHOr0 YpaBHEHUs IEpBOro nopsiaxa?
SABnsiercst 1 GyHKIHS x°+ v —2x=C o6mum pelieHueM VYK-2.3.1
30. nupdepeHnnansHOro ypapHenus X+yy' = 1?2
Haiigure obuue pemenus nuddepeHInanbHbIX ypaBHEHHH, VK-2.V.1
31 npeacTaBiIeHHbIX Hbke. HazoBuTe kakoe-nn6o nudpoBoe cpencTso,

KOTOPOE MOXKET ObITh MPUMEHEHO JIJIsl pEIIeHUs TaHHOH 3a/1a4H.

1
1. };r" = —
X




32.

Pemnre 3amauy Komm npu HaganpHbIX yenoBusx: Y(1)=2 , T.e. HaliguTe
YJacTHbIE perieHus auddepeHnnanbHbIX YpaBHEHUH, TPEICTaBICHHbBIX
HUXKe

YK-2.¥.3

33.

Beinuimre HoMep o KOTOPBIM PACIIOIOXKEH P, s KOTOPOro He
BBITIONTHSETCS HEOOXOAMMBIN MPU3HAK CXOIUMOCTH?

1) Zw_l n3+3
2) Z:ﬂs—
3) Zn 13 2

» N2 +3
4) 2

L oy |

VYK-2.B.2

34.

Kakue npusHaku ncciae1oBaHUS Ha CXOIUMOCTD IPUMEHSIIOT JIJIst
YHUCJIOBBIX PSIJIOB C MOJIOKUTEIHHBIMH YJICHAMU?
a) mpusHak Jlanambepa

b) npaswio Jlomurans
c) merox Kpamepa

d) npusnak Kormm.

OIIK-1.3.1

35.

Ecnu psa cxoauTcesi, TO 4TO MOKHO CKa3aTh 00 00IIEM UJIeHe STOTO
psina?

OIIK-1.V.1

36.

Ecnu o0muii uieH psina U, He CTPEMUTCA K HYJIO, YTO MOXKHO
YTBEPKJIaTh O CXOJMMOCTH psia?

YK-1.3.2

37.

OOmmii wieH psaa U, CTpeMUTcs K Hyiro. /locTaTo4HO J1U 3TOro 1yis
TOT0, YTOOBI YTBEPKAaTh, YTO JAHHBIN pAJl CXOAUTCS?

VK-1.V.2

38.

» 5n°
Z”=1 3n°-2
UccnenoBath maHHBIN s HA CXOAUMOCTh. BriOepuTe MeTo

HCCJIEIOBAHUS U3 CITUCKA:
a) HHTerpanbHbIi MPU3HAK CXOAMMOCTH

b) HeoOxoauMblii MPU3HAK CXOIUMOCTH
c) Ilpusnak Kommu

d) Ipusnak lamambepa

VK-1.B.2

39.

(n-5)2"

HccnenoBaTh cX0AMMOCTD psija Z
"1 (5n+2)3"

YK-2.3.1

40.

[IycTh 1aH 3HaKOYEPENYOUIUNCS PAJL Z:ﬂun . Ecnu psan,

COCTABJICHHBIN M3 a0COIIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOXKHO

VK-2.V.1




CKazaTh 0 3HaKouepenyroemcs psaae? Beioeprure BepHBIil OTBET.
a) Psan cxomures

b) Psin pacxomutcs

C) Psanx cxomurcst abCOTIOTHO

n=0

Crenennsle psabl. IHTEpBa U paguyc CXOAUMOCTH. YK-2.V.3

a1 1. Haiitu 06macTh CXOOUMOCTH psijia

ZX“ =14+ X+ X2+ X"+

. = YK-2.B.2
CreneHHoit psin Zanx CXOIUTCA B TOUKE X0.UTO MOXKHO
42. n=0
yTBEPXkIaTh 00 aOCOOTHON CXOAMMOCTH TOTO Psijia B KaXKI0M 13
TOYEK X, TAKHX, 4TO | X |<| X, |?
OIIK-1.3.1
43 1. Pasnoxuts MHorounen f(X)=-x>—10x>—-30x—31 B pax

Teiinopa B OKpeCTHOCTH TOUKH X = —2

Bormpocsr (3amaun) nis 3avera / audd. 3adera nmpeacTaBieHsl B Tadbmie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

Kon

Ilepeuens BonpocoB (3agau) it 3auera / nud¢. 3auera
p P (3anas) A udd WHJUKATOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenp TeM Uil BHIOJHEHUS! KypCOBOIO IPOEKTa/ KypcoBOW pabOThl MpECTaBIICHBI

B Tabauie 17.

Tabmuna 17 — Ilepeyenb TeM 1 BHIIOJHEHUS! KYPCOBOTO NMPOEKTa / KypcOBOM pabOThI

HpI/IMepHHﬁ MEpCUCHb TEM JIA BBIIIOJIHCHUA KYPCOBOI'O HpOCKTa/ KprOBOI\/’I

Ne i/
paboThHI
Y4eOHBIM MIIaHOM HE MPEyCMOTPEHO
Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTeCTallMM B BHJE TECTUPOBAHUS

npeJicTaBiIeHbl B Tabnuie 18.

Tabmuna 18 — [lpuMepHbIit nepeyeHb BONIPOCOB AJIsl TECTOB

No
o Kon
[TepedyeHn TECTOBBIX 3a/IaHUN
n/ WHJUKaTOpa
1|
1. | 3aganue 3aKpBITOTO THUIIA C BBLIOOPOM OJHOTO MPABHILHOTO OTBETA YK-1.3.2
WNuctpykmus: [IpounTaiite TEKCT, BRIOGPUTE OJIMH MTPaBUIBHBIN OTBET
Berunciure
npenen
. 3x*—5x—2
lm———
x>0 X°4+X—8

1) 1




2) 3

3) 15

4) -7

Kitro4 ¢ mpaBUIIbHBIM OTBETOM: 2

3aaHue 3aKpBITOTO THUIIA C BLIOOPOM OJTHOTO MPaBUILHOIO OTBETA
Wuctpykuus: [IpounTaiite TeKCT, BRIOEPUTE OJIUH IPABHILHBIA OTBET
Toukoii pa3pbeiBa GyHKITUH
. Xx=3
Y (x* +3)Inx
ABJISIETCS] TOUKA
1) 6
2) 2
3) 1
4) 4
Kitto4 ¢ mpaBUIIbHBIM OTBETOM: 3

VK-1.V.2

3aanue 3aKphITOTO THIA C BLIOOPOM OJHOTO MPaBUIHLHOIO OTBETA
WNuctpyknus: [Ipountaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
[TpousBoaHas GyHKIHH

y = x*-4* pasna:

1) 2x-4"In4

2) 2x-4

3) x-4°(2+x)

4) x-4*(2+xIn4)

Kitou ¢ npaBusibHBIM 0TBETOM: 4

VK-1.B.2

3aaHue 3aKpBITOTO TUIMA C BBIOOPOM OJHOT'O MPaBUIIBHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIUH MPABUILHBIN OTBET
Abcuucca skcTpeMyMma QyHKIUN

y =8—X" + X paBHa

1) 8

2) 05

3) 1

4) -05

Kitro4 ¢ mpaBUIIBHBIM OTBETOM: 2

VK-2.3.1

3amanue 3aKpBITOTO THIIA C BLIOOPOM OJHOTO MPaBUIHLHOTO OTBETA
WNucrpykus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPABUIBHBIN OTBET
[Tpu kakuX 3HAUEHUSAX apryMeHTa (PYHKIIHUS UMEeT

skcTpeMyM Y = 2X° —1,5x+5

1) 8

2) 05

3) 1

4) -0,5

Kurou ¢ mpaBuiibHBIM OTBETOM: 2,4

VK-2.V.1

3aiaHue 3aKpBITOTO THUIIA C BELIOOPOM OJTHOTO MPaBUIILHOIO OTBETA
Wuctpyxkuus: [IpounTtaiite TeKCT, BBIOEpUTE OJIUH MPABHIBHBIA OTBET
Brruncnure uHTErpal

J‘ dx
(1+ x*)arctg*x
1
arctgx

+C

1) —

VK-2.¥.3




2) Inj]arctgx|+C
3) —#2 +
arctg“x
1
arctgx
Kirou ¢ mpaBuiibHBIM OTBETOM: 1

4) +C

3aaHue 3aKphITOTO THIIA C BLIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA
Wuctpykuus:[IpounTaiite TeKCT, BIOSPUTE OJMH MTPABIIBHBIN OTBET
Brruncnute npou3BoaHy0 GyHKIIUU

y=(3-8x)°5
1) 0,5 (3-8x)5(-8)

2) 0,5 (3-8x)%5 (8)
3) 0,8 (3-8x)°° (-8)
4) -4 (3-8x)0%

Kitou ¢ mpaBuiibHBIM oTBeTOM: 1,4

VK-2.B.2

3aanue 3aKpBITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
WNucrpyknus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
BrrancnuTe npou3BOAHYIO BTOPOTO MOPsiAka PyHKIIUU

y — eSx—l

1) y=25""

2) y — e5x

3) y — 5e5x—l

4) 25

Kirou ¢ npaBuibHBIM OTBETOM: 3

OIIK-1.3.1

3aaHue OTKPBITOTO THIIA

WNuctpyknus: [IpounTaiiTe TEKCT U 3aIIUIIUTE OTBET

Hanummre, kak Ha3bIBaeTCs IPOU3BECHUE MPOU3BOTHON (QYHKIINUU U
IIPUPALLECHHS APTYMEHTA

OtBer: .... yHKIUH.

Koy ¢ npaBuiibHbIM oTBeTOM: ndepenunan

OIIK-1.V.1

10.

3alaHue OTKPBITOTO THUIA

WNuctpyknus: [IpounTtaiiTe TEKCT U 3aIIUIINTE OTBET

HanumuTe, kak Ha3bIBaeTCs TOUKA Pa3phbiBa, €CIU CKAuYOK (PYHKIMHU B 3TOU
TOYKE UMEET KOHEYHOE 3HAYCHHUE.

OtBeT: TOUYKa pa3phIBa . ...

Kitro4 ¢ mpaBUIBHBIM OTBETOM: BTOPOTO POJA.

VK-1.3.2

11.

3amanne 3aKphITOrO TUITA HA YCTAHOBJICHHE MPABHIIBHON
MOCJIEI0BATEIbHOCTH

WNuctpyknus: [IpounTtaiiTe TEKCT M YCTAHOBUTE MTOCIIEIOBATEIBHOCTD
3anumuTe NocaeA0BaTeIbHOCTb IEUCTBUM MPU PEIICHUH 3a/1a4u:
Teno nBUXkeTcs Mo 3aKOHY

S(t)=5t>+1(m/c), 4TOOBI BBIUUCIUTE CKOPOCTh B MOMEHT BPEMEHH
t=5 yac Hy)XHO

YK-1.V.2




A) noACTaBUTH 3HAUE€HUE BpeMEHU t=54ac B ypaBHEHUE [1€PEMELLICHUS
b) BeIpazuth Bpems B CeKyHIax

B) pasaenuts nepemerieHre Ha Bpemsi

') B3sTh IPOU3BOIHYIO OT EPEMELICHUS

J) noacTaBUTh B ypaBHEHHUE IPOU3BOIHOM 3HAUCHHE BPEMEHHU

Kurou ¢ mpaBusibHbIM oTBeTOM: BB/

12.

3aaHue OTKPBITOTO THUIIA

Wucrpyknus:  IIpounTtaite  TekCT WM 3alMIIUTE  Pa3BEPHYTHIN
000CHOBaHHBIN OTBET

Kakoii umMeeT BUJl ypaBHEHHUE KacaTeNIbHOM K rpaduky QyHKIHH

y= x® — 2B ero Touke ¢ adermecoii Xo=1.

1) y=2x+4

2) y=4x+3

3) y=2x-5

4) y=3x—-4

K04 ¢ npaBuabEbIM oTBeTOM: Y =3X—4 . Tak kak y'(X) =3x*,y'(1) =3u
y(@) =-1. ITostomy k =3,b=—-4.Torna y =3x—4- ypaBHeHue
KacaTeNbHoH K rpaduKy QyHKIMH Y = X° —2 B €ro Touke ¢ abCIICcCoi
Xo=1.

VYK-1.B.2

13.

3a/iaHue 3aKPBITOTO THUIA ¢ BLIOOPOM OJJHOTO MPaBUIILHOIO OTBETA
Wuctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIUH IPABUIBHBIN OTBET
Brruucnure 3HaueHne NpOU3BOAHON BTOPOTO MOPSAIKA

GyHKIUHU Y =SIN 2X 4+ 4X B TOUKEe X =%

1) 0
2) -1
3) 3
4) -4
Kittou ¢ nmpaBunbHbIM OTBETOM: 4

VK-2.3.1

14.

3aaHue 3aKpBITOTO TUIMA C BBIOOPOM OJHOT'O MPaBUIILHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BRIOEPUTE OJIMH MPaBUIBHBIN OTBET
MHoXecTBO epBO0Opa3HbIX (PYHKIUH

f (X) =—X—cos3xumeer BU

1) 1 Xsin 3x—1cos3x+C
3 9
2) 3xsin 3x+%c053x+c

3) 3xsin 3x—%cosBx+C

4) 3xsin3x+9cos3x+C
Kuttou ¢ npaBusibHbBIM 0TBETOM: |

VK-2.V.1

15.

3agaHue OTKPBITOrO TUIA
WNuctpyknuma:  IIpounTaiite TEeKCT W 3alMIINTE  Pa3BEPHYTHIN

YK-2.V.3




000CHOBAHHEIN OTBET
64

Ecnu k onpeneneHHOMY UHTETpany I

dx
2 x+3x

HPYMEHHTE MOJCTAaHOBKY
X =t°, TO OH npuMeT BUJI. .

t°dt

Ki1r04 ¢ mpaBuJIbHBIM OTBETOM: 6 I
4+t

16.

3aaHue 3aKphHITOTO THIIA C BELIOOPOM OJTHOTO MPaBUILHOIO OTBETA
Wuctpykuus: [IpounTaiite TeKCT, BRIOEPUTE OJIUH IPABHILHBIA OTBET
VYxkaxure GyHKINHU, KOTOPBIE SBIISIOTCS SKBUBAJICHTHBIME ITPH X —> 0
1) Xusinx

2) X utg2x

3) Xwu CoS2X

4) X u sin2x

Kittou ¢ mpaBuibHbIM OTBETOM: 1

VK-2.B.2

17.

3a/laHue 3aKPBITOTO THUIIA C BBIOOPOM OJJHOTO MTPaBUIILHOI'O OTBETA
Wuctpykuus: IlpounTaiite TEKCT, BBIOEpUTE OANUH NPABUIIbHBIA OTBET
Kakoe u3 Huxe nepeunciaeHHbIX NPeAsIoKeHNH ONpeaeseT IPOU3BOIHYIO
¢GyHKLIMY (KOrJ1a MpUpalleHue apryMeHTa CTPEMUTCS K HyI0)?

1) oTHOIIEHKE TpUpalleHNs QYHKINN K TPUPAIIEHUIO apryMEeHTa

2) oTHOLEHUs (PYHKIMU K IPUPALICHUIO apIryMEHTa

3) oTHOMIEHKE TIpesiena GYHKIMU K apTyMEHTY

4) mpezen OTHOLICHUSI pUpaNeHuUs] QYHKIMU K IPUPALICHUIO apryMEHTa
Kitou ¢ npaBunbHbIM 0TBETOM: 4

OIIK-1.3.1

3amanue 3aKphITOrO THITA C BEIOOPOM OJIHOTO MPAaBUIILHOTO OTBETA
Wuctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIUH IPABUIBHBIN OTBET
[Tonueiit tuddepennman GpyHKIUU
z = x>y’ paBen

1) 2x*ydx+3x*y?dy

2) 3x°y*dx+2x’ydy

3) 3x*ydx+2x’ydy

4) 2x2y*dx+3x*ydy

Ki1ro4 ¢ mpaBHUIIBHBIM OTBETOM: 2

VK-1.3.2

3aanue 3aKpBITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BRBIOEPUTE OJIMH MPABUIBHBIN OTBET
YKaxuTte CXOIANNCS YUCTOBOMN P

1) - 1n_
2) ZLF
) T
DD

né

VK-1.V.2




Kirou ¢ mpaBWIbHBIM OTBETOM: 2

3a/1aHKe 3aKPHITOrO THIIA C BEIOOPOM OJIHOT'O IPAaBHJILHOI'O OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MTPaBUIBHBIA OTBET
VYkaxuTe cTeneHHou psij, 17 Kotoporo unrepsai (0;2) siisiercs
MHTEPBAJIOM CXOJIUMOCTH.

1) Zjl%(x—z)“
2) z:zln(X—Z)”
3 -l
4) Z::O:ln(x+2)n

Ki1tou ¢ npaBusibHBIM OTBETOM: 3

VK-1.B.2

3aanue 3aKphITOTO THIA C BLIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
WNucrpyknus: [IpounTaiite TEKCT, BRIOEPUTE OJIUH MPABUIIbHBIN OTBET
YKaKUTE YaCTHYIO MPOU3BOIHYIO IO Y QYHKITUU JIBYX

IepeMeHHbIX Z = 3X%y

1) 6

2) 6xy

3) 6x

4) 3x*

Kitou ¢ npaBusibHbIM 0TBETOM: 4

VYK-2.3.1

3aanue 3aKphITOTO THIIA C BLIOOPOM OJHOTO MPaBUIHLHOIO OTBETA
WNuctpykmus: [Ipountaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
HeoOxoauMblii mpu3HaK CXOAMMOCTH HE BBITIOIHEH TS psiia
2
n“+3
D 2
=n® 47

w 2
D 2oz

» 5n?
3) z“=13n2—2

2
4) Zw n“+3

" n®+1
Ki11r04 ¢ npaBuJIbHBIM OTBETOM: 3

YK-2.V.1

3aaHue 3aKpBITOrO THIA HA YCTAaHOBJIIEHUE COOTBETCTBHS
Nuctpyknus: [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE
K kakoMy BUly OTHOCHUTCS KaXIblid U3 PsIIOB

1) 3 n®+3 4) OyHKIMOHAIBHBIIT
"nd 47 pAn
2) Z:l n(x+2)" 5)3HaKkornepeMeHHBII
. psn
6)I1oso)KUTENBHBIN

3) ZLM

n3 +7 YU CIOBOU P a

YK-1.3.2




Kitou ¢ mpaBuibHbIM oTBeTOM: 1)6;2)4;3)5

3a/1aHKe 3aKPHITOrO THIIA C BEIOOPOM OJIHOT'O IPAaBHJILHOI'O OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MTPaBUIBHBIA OTBET

Paccuuraiite yacTHYIO TPOU3BOAHYIO g—z ¢bynkuun z = cos(5x + 2Y)
y

1) 2cos(5x+2y)

2) -2sin(5x+2y)

3) cos(5x+2y)

4) (5x+2)cos(5x+2y)
Ki1ro4 ¢ mpaBUIIbHBIM OTBETOM: 2

VK-1.V.2

3aaHue 3aKpBITOTO THUIIA C BELIOOPOM OJJHOTO MPaBUILHOIO OTBETA

Wuctpykuus: [IpounTaiite TeKCT, BRIOEPUTE OJIUH IPABHILHBIA OTBET
> » (X+2)"

Haiigure o0nacth cxomumocTu znl%

1) [40

2) (-3,0)

3) (-2,0)

4) [-1,0)

Kitro4 ¢ mpaBuIbHBIM OTBETOM: 1

VYK-1.B.2

3ajanue 3aKphITOrO THITA C BHIOOPOM OJIHOTO MPAaBUIILHOTO OTBETA
Wnctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH MPABUIBHBIN OTBET

Jana dyukuus f(x) =e>, Toraa nepsbie Tpu (OTIMYHBIE OT HYJIA) WiCHA
paznoxkeHus 310l QyHKIMHU B paj Telnopa B OKPECTHOCTH TOUKH X, =0

UMEIOT BUJL
1) 1+3x- g x?

2) 1+3x+9x°
3) 1-3x+9x°

4) 1+3x+%x2

Kitou ¢ npaBunbHbIM 0TBETOM: 4

VK-2.3.1

10.

3amanue 3aKpBITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOTO OTBETA
WNuctpykmus: [Ipountaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
HeoOxoauMmblii mpr3HaK CXOAMMOCTH HE BBITIOTHEH NS psaa

2
1) Zw n“+3

nd4 7

o 2
2) z“=1n3+4

»  5n?
3 v
) z“=13n2—2

2
4) Zw n“+3

" n®+1
Kitou ¢ npaBuiibHBIM 0TBETOM: 1

VK-2.V.1

11.

3aiaHue 3aKpBITOTO THUIIA C BELIOOPOM OJJHOTO MPaBUIIHLHOIO OTBETA
Wuctpyxkuus: [IpounTtaiite TeKCT, BBIOEpUTE OJIUH IPABUIBHBIA OTBET
3HaveHne PyHKIUU ABYX MepeMeHHbIX z=3Xx-2y+16 B Touke A(1,2) paBHO
1) 15

2) 20

YK-2.V.3




3) -15
4) -20
Knrou ¢ IMpaBUJIbHBIM OTBCTOM: 1

12.| 3aganue 3aKpBITOTO THIIA C BBLIOOPOM OJHOTO MIPABMIIBHOTO OTBETA YK-2.B.2
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MPABUIIbHBIN OTBET
VYkaxkute Tun quddepenunansaoro ypapaenus (2x + 1)y + y = x:
1) VYpaBHeHuE ¢ pa3aCISIIONUMUICS TEPEMEHHBIMH
2) Jluneitnoe ypaBHEHHE
3) VYpaBuenue bepHyinu
4) VpaBHeHHE B HOJIHBIX AuddepeHnnamax
Kitto4 ¢ mpaBUIIBHBIM OTBETOM: 2

13.| 3aganue 3aKpHITOrO THMA C BEIOOPOM OJTHOTO MPABHIIBHOTO OTBETA OIIK-1.3.1
WNucrpyknus: [Ipounraiite TEKCT, BBIOGPUTE OJIMH MPaBUIIbHBIN OTBET
VYkaxute obuiee pemeHue nuddepeHuanbHOro ypaBHEHUS

(2x+ 1)dy+ y*dx =0

1) y=2m[2x+ 1|+ C
2) v=In|2x +C|
2
3) y=— -
)y In|2x+1|+C
4) y = 3In|x]|
KI1r04 ¢ IpaBUIbHBIM OTBETOM: 3

14.| 3aganue 3aKpbITOTO TUIIA C BBLIOOPOM OJHOTO MIPABHIIBHOTO OTBETA OIIK-1.V¥.1
WNucrpyknus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
Ykaxkute yactTHoe penieHue nuddepeHuanbHOro ypaBHEHUS

v +2y=4, YIOBJIIETBOPSIOLIEE HAYAIIBHOMY YCIIOBHUIO v(0) = 5:

1) y=4e 7 +5
2) v=4—x
3) y=3+2
4) y =2+ 2
Kirou ¢ mpaBWIBHBIM OTBETOM: 3

[lepeueHp TeM KOHTPOJBHBIX PabOT MO JUCILUIUIMHE OOy4aroluXcs 3a04HON (popMmbl
o0yueHus, npecTaBieHbl B Tabauie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHSA
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUUH, COJAEp)Karcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpyHOIIUX MOPAJOK U MPOLEAYpY
MIPOBEJICHUS TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaly 00yJaromuxcs
I'VAIL

11. Meroauyeckue ykazaHus A1 00yUJaOMUXCs 0 OCBOCHUIO AUCITUTUTHHBI
11.1. Meroauueckue ykazaHus A OOy4aroIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana.




OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuajna — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JI0kKEeHHe ydeOHoro marepuana. Ha3HadeHune cOBpEeMEHHOM JeKIuU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJEeM JUCLUMIUIMHBL, METOJOB HAy4yHOrO I103HAHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOH 00sacTé 3HaHUs, €€ HpoOJIeMBbl, JAaeT LENbHOE NPEJICTaBICHUE O IUCLUILINHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX ONPEAEIISIETCS LIEJIEBOW YCTAHOBKOM K Ka)KJ1I0M KOHKPETHOM TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HIPOPECCUOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILITICHHUS.

— MOSBJIECHUE HEOOXOJMMOTro HHTEpeca, HEOOXOANMOTrO JUI CAaMOCTOATENILHOM padoThI;

— IIOJIy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHUKUM U O
IIPOTHO3€ UX Pa3BUTHSI HA OJIMKaiIlne Tobl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyIupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U TOHATHH.

JlexuvOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CIajioB U
UCIOJIb30BAaHUEM DA3JaTOYHOI0 MaTepuallia IpU MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIBHBIX TEMATHK 110 IUCLUUIUIMHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— HMnmroctpupyromuye npumMepsl.

11.2. MeTtoauueckue ykazaHUS sl OOYYaIOIIUXCS MO TPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTHdeckoe 3aHSATHE SIBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHM3aiuu y4eOHOTO
mpoliecca, 3aKJIFOYAIOIIasCs B BHITOJIHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM MPETIOaBaTeNs
KOMIUIEKCa Y4YeOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, MPUOOPETEHNS YMEHUN U HABBIKOB, OTIBITA TBOPUYECKOM JCSITEIHHOCTHU.

[enpro MPaKTUYECKOTO 3aHSITUS I 00YUYAIOIIErocs SIBISIETCS IPUBUTHE 00YYatOIIUMCS
YMEHUH U HABBIKOB MPAKTUUECKOU JIEATETLHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnaaupyemble pe3yabTaThl MPU OCBOSHUHU O0YUYAIONTUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHHe W JeTalnu3allds 3HAaHUM TPH PEIICHUU
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAQJICHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYCHHS KOHKPETHOW Yy4eOHOMH
JUCIUILINHEI;

— BbIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIONYYCHHBIX 3HAHUN s
BBITIOJTHCHMS 3aTaHHI;

— CBSI3aHHBIE C MOJIyY€HHEM HOBOW MH(POpPMAIUH IMyTEM CaMOCTOSATEIHHO BHIOPAaHHBIX
obecrnevueHrne palruoHAIBHOTO COUETaHMSI KOJUICKTUBHOW U MHAUBHUIYalTbHOU (POopM 00ydIeHHSI.

OYHKIUY TPAKTUYECKUX 3aHITUI:

— IO3HaBaTe/IbHAS,



— pa3BHUBAIOIIAS;

—  BOCITUTATENIbHAS.

[To xapakTepy BBIIOJHAEMBIX OOYYAIOIIUMCS 3aJaHU 10 MPAKTUYECCKUM 3aHSATHUAM
HOJIpa3/ICIISIOTCS Ha!

— O3HAKOMHTEJIbHBbIC, MPOBOJAMMBIC C b0 3aKPEIUICHHS UM KOHKPETH3alUH
U3yYCHHOI'O TEOPETUIECKOTO MaTepUaa;

—  aHAJIWTUYECKHE, CTABSIIUE CBOCH IIEJIbIO MOJyUYCHHE HOBOW MH(OpMAIUK HAa OCHOBE
(dhopMan30BaHHBIX METOJIOB;

— TBOpYECKHE, MOIXOI0B K PEIICHHUIO 3a/1ay.

®dopMbl OpraHu3aIiy TPAKTHYSCKUX 3aHATHIA:

- B UHTCpaKkTUBHOW (opme (pelicHHE CUTYallMOHHBIX 3ajad, 3aHATHUS 110
MOJICTTMPOBAHHIO PEATbHBIX YCIOBHUIA, TPYIIOBBIC TUCKYCCHN);

- B HC MHTEPAKTUBHOH (opMme (BBIMOJHECHUE YIPAKHEHUU, PEIICHUE THIOBBIX 3ajad,
pelleHre CUTYallMOHHBIX 33124 U IPYyroe).

TpebGoBanust K MPOBEACHUIO NPAKTUYCCKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKYpHAJI  MpPENoJaBaTems
MPUCYTCTBYIOLIUX CTYACHTOB. 3aTEM OOBSIBISIETCA TeMa MPAKTUYECKUX 3aHSATHIM.

[IperoaBaTens YUTAET YCIOBME 3aa4d M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
pelInTh 3a/ady, UCIOJb3ys 3HaHUsS, MOMyYeHHbIE CTyIEeHTOM Ha JeKuuu. CTyIeHT, KOTOPBIH
NEePBBIM PEIIWI 3aJady, BBI3bIBACTCS K JOCKE. B cilydae eciam CTyOEHT MPaBHIBHO PELIHIT
3ajiauy, OH mojydvaer 5 0amioB. Eciu cTyleHT pemiaeT 3aavy ¢ MOMOIIBIO MPENOIaBaTelis, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIOYAs OLEHKY
MOCEIIaeMOCTH) TepeBojsATcs B OoHychl (kadectBo) or 0 g0 5 OamioB. DT OOHYCHI
N00aBIISIIOTCS K 00IIEel cyMMe 0ajuIoB B paMKaxX MOJTYJIbHO-PEUTHHTOBON CHCTEMBI.

11.3. Meroauueckue yKazaHus Uisi 0OYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B Xxoze BBINOTHEHUS] caMOCTOSATENbHON pabOThl, OOyUarOUIUiiCs BBINOIHAET paboTy MO
3aJJaHUI0O ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOMHEHHUsS] caMOCTOSITENbHOW paboThl, y oOydaromerocs: GopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHWU W CHUCTEMaTH3allMM NPUOOpETaeMbIX 3HAHUHM, 00eclednBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHMs, NOMOIaeT TMOJYyYUTb HABBIKU IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MeTtoauyeckie MaTepuaibl Ui CaMOCTOSITENIbHOM paboThl 00ydaroIIMXCsl YKa3aHbl B
Tabnuue 8.

11.4. Meroauueckue yKazaHus JUIsi OOy4yaroIIMXCs MO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCTIEBa€MOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH MpPEAYCMAaTpPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C ILIeJIbI0 OIIEHMBAHMS X0Jla OCBOCHUS
JUCLUTUIMHBL

B Tteuenue cemectpa B cucTeMe aucTaHIMOHHOro ooOydenus I'YAII B dopme
TECTUPOBAaHUS TPOBOJATCS JIBE IPOBEPOUYHbIE pabOTHl MO PpEHIeHUI0 3aJad M OAMH
TEOPETUYECKHIl ompoc (mepeyeHb BOMPOCOB JUIsi TECTOB pa3MmelleH B «baHke BompocoB» B
cucreMe AucTaHIMOHHOrO oOyueHuss ['YAII), Ha mNpakTUYECKHX 3aHATUSAX TPOBOAATCS
IIPOBEPOUHBIE PabOTHI IO pa3jiesiaM Kypca B MUCbMEHHON (opMe, pacCUMTaHHbIE KAaK Ha LIeJ0e
3aHATHUE, TaK ¥ HA €r0 YacTh.



Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OYAyT YUMTBIBATHCS MPH MPOBEICHUU
MPOMEKYTOUHOH  artectani  (IPH  WCIOJB30BAHMHM  OAJUTBHO-PEUTHHTOBONW  CHCTEMBI
OLICHUBAHMS, KaXIbIH BUI KOHTPOJS OLEHHBAETCS B Oamiax, U3 KOTOPBIX (OpMHUpYyeTCs
UTOTOBBIN PE3yJIbTaT).

11.5. Metoauueckue ykazaHus AJi1 OOy4YarOLUXCs MO MPOXOXKIACHUIO MPOMEKYTOYHOMN
aTTECTALUU.
[TpomexyTouHast arrecTanusl 00yJaromuXcsl MPeayCMaTprUBAET OLIEHUBAHUE NTPOMEKYTOUHbBIX U

OKOHYATCJIbHBIX PE3YJIbTAaTOB O6y‘I€HI/I${ 0 AUCHMIIIINHEC. OK3aMeH — (bopMa OLCHKH 3HaHI/II71,
IMMOJIYYCHHBIX O6y‘IaIOH_II/IMC${ B IMPOLECCE N3YUYCHUA BCEH JUCHUIIIIMHBI UJIN €€ 4YaCTH, HABBIKOB
CaMOCTOSITEIILHOMN pa6OTI)I, CIIOCOOHOCTH IIPUMCHATh UX JJIA PEIICHHUA IMPAKTUYCCKHUX 3adad.
:‘)K3aM€H, KaK IIpaBHJIO, IMPOBOAUTCA B IICPUOL 3K3aMeHaHHOHHOﬁ CECCMM M 3aBCPHIACTCA
aTTeCTallMOHHOM OLICHKOM «OTJIHYHO», «Xopomo», «YHAOBJICTBOPUTCIILHO),
«HCYOOBJICTBOPHUTCIBLHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




