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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
porpaMMy BBICIIETO0 00pa3oBaHUsl — MporpaMMy OakajgaBpHara MO HAIpPaBICHUIO TOATOTOBKHU/
crenanbHocTH 25.03.01 «TexHuueckas dKCIUTyaTalus JICTaTeIbHbIX alllapaToB U JIBUTaTENICi»
HATPABICHHOCTH/CIICIUATHM3AINH «DKCIUTyaTallust ¥ MCIIBITAaHHUS aBUAIIMOHHON M KOCMHYECKOMN
TexHukn». Jlucuummaa peanusyercs kadeapoit «Nely.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIIMX KOMIICTCHITHIA:

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

VYK-2 «CnocobGeH ompenemnsaTh Kpyr 3ajad B paMKaxX ITOCTaBJICHHOHW 1€MW M BBIOWpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUsS, UCXOS U3 JEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «Croco0eH uCnoiib30BaTh OCHOBHEIC 3aKOHBI MATEMATHKH, €IMHULIBI H3MEPCHUS,
dbyHIaMeHTallbHbIE MPUHIUIBI U TEOPETHUYECKHE OCHOBBI (PM3MKH, TEOPETUYECKOM MEXaHUKH,
TUIPABIIMKY, HIMEIOIINE OTHOIICHNE K TEXHUYECKOMY OOCITY)KHBAaHHUIO BO3AYIIHBIX CYIOB)»

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

[IpenogaBanue AUCHUILIMHBI TPEAyCMATPUBACT CICAYIONIHE (OPMBI OpPTaHU3AINH
yueOHOro Mpoliecca: JEKINH, IPAKTUYECKUE 3aHITUS, CAMOCTOsITeNIbHAs padoTa 00y4aroIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb yCIIEBAEMOCTH, IPOMEXKYyTOuHass arrectanmus B ¢opme sk3amena (1 cemectp),
sK3aMeHa (2 cemectp).

OO6miast TpyI0OEMKOCTh OCBOEHHUS JUCHHUIUIMHBI cocTaisieT 10 3aueTHhix enuuuil, 360
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenogaBaHus TUCITUATITUHBI

— (¢GOopMUPOBaHHE y CTYICHTOB IOHWMAHHS POJIM MAaTeMaTHKA B COBPEMEHHOM
MUpE, HAyKe U MPAKTUICCKOU JCSITSIbHOCTH B M30PaHHOM CICIIMATLHOCTH;

— ($OpMUPOBAHKE Y CTYJIEHTOB CIIOCOOHOCTH M HaBBIKOB (DOPMYIHPOBATH U PEIIAThH

npodeccCHoHANbHBIE 33/ladyll C HCIIOJIb30BAHWEM alllapaTa MaTeMaTHYecKOro

aHaJIi3a

1.2. JlucummninHa BXOJIUT B COCTaB 00s3aTEIHHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUTUICS MOJDKEH O0NanaTh CIEAYIOUUMU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

Tabauie 1.
Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JTOCTHKCHUS
Kon u
Kareropus (rpymnmna) HaI/IMeHI(I)BaHI/Ie Kon n HanMeHOBaHME HHIUKATOPA
KOMIIETEHIINHU OCTHIKEHUS KOMIIETEHIINU
KOMIIETEHIINU
VK-1 Cnocoben
OCVILECTRILITE VK-1.3.2 3HaTh METOIUKHA CUCTEMHOI'O
noZ]/II(I:IK coteckyy | OAXOAA JUIS PENICHHS OCTABICHHBIX 32712
aHaJH/I; I/IpCI/IHTe3 VYK-1.Y.2 ymeTs ocymecTBiIsTh
V HUBEDCATLHLLE - KPUTUYECKHH aHAIIU3 ¥ CHHTE3
KOMHefeHuI/IH I HMEH;[TB ’ nH(pOopMalKH, TOTYYEHHON U3 Pa3HbIX
p . HMCTOYHHMKOB, IS PEIICHUS TOCTaBICHHBIX
CUCTEMHBIN MOIXO
JUIS pELIEHHUs 3ahaq
Hoc TI; BIICHHLIX VK-1.B.2 B1ageTs HaBBIKAMH CUCTEMHOIO
MOAXO0/a JIJIsl PEIICHUsI ITOCTABJICHHBIX 33124
3a1a4
VK-2.3.1 3HaTh BUABI pECYpPCOB U
OrpaHuYeHUs JIs PEUICHUS ITOCTAaBICHHBIX
VYK-2 Criocoben P p
onpeneniaTh K 3ajad
3a§aq s aMK.’nyr VK-2.¥.1 ymeTs mpoBOIUTH aHATN3
HOCTaBJII;HHoﬁ - MOCTaBIIEHHOM LIeH U (POPMYIUPOBATH
U BLIGHDATE 3a/1auu, KOTOPbIE HEOOXOIUMO PEIIUTh ISt
ONITHM aIJ)1 LHBIC ee JTOCTH)KEHUS
YHuBepcanbHbIC CHOCOGLL X VK-2.¥.3 ymeTs BoIIBUTATH
KOMIIETEHIIUHU aNbTEPHATUBHBIE BAPUAHTHI IEUCTBUH C

peuIeHus, UCXO01s U3
JEHUCTBYIOLIUX
IIPaBOBBIX HOPM,
UMEIOIINXCSA
pPECYpCOB U
OTpaHUYECHUN

IEJTBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B
pelieHus 3aj1a4, B TOM YUCJIE C IIOMOIIbIO
M (POBBIX CPENICTB

YK-2.B.2 BraneTs HaBbIKaMH BbIOOpa
ONTUMAIBHOTO CII0C00a pelieHus 3a/1a4 ¢
Y4E€TOM MMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYEHUN

O6menpodeccrnoHanpHbIE
KOMIIETSHIINH

OIIK-1 Cnocoben
HCITOJIB30BaTh
OCHOBHBIE 3aKOHBI
MaTEMaTHKH,
€UHHUILIBI
HU3MEPEHNs,
byHIaMeHTalIbHBIC
HpI/IHI_[I/IHBI nu

OIIK-1.3.1 3HaTh OCHOBHBIC 3aKOHBI,
MTOJI0’KEHUS U METOJIBI BBICIIIEH MaTEeMaTHKH,
METOJIbI (popManu3anuy MPUKIAIHBIX 3a1a4,
BO3HHUKAIOIINX B X0J1e Tpo(hecCHOoHaATbHON
JIeITeIbHOCTH

OIIK-1.VY.1 ymers pemars npuKiIaIHbe
3a71a4M, BOZHUKAIOIIHE B XOJIe
POoECCHOHATBHON JEATETHHOCTH




TEOPETUYECKHE
OCHOBBI (PU3UKH,
TEOPETUUYECKOMN
MEXaHHKH,
THJIPaBIIHUKH,
UMEIoIIne
OTHOIICHUE K
TEXHUYECKOMY
00CITy>)KHBaHUIO
BO3AYIIHBIX CY/IOB

2. Mecro nucuurmHbl B cTpykType OI1

JucuunnuHa He Oa3upyercss Ha 3HAHUSAX, paHee MNPUOOPETEHHBIX CTyJEHTaMU MpH

M3Y4YEHUU B BBICHICH IIKOJIE KAKUX - TMOO IUCHIUILIMH.

3HaHUA, NOJIyYCHHbIE IPU HM3YYEHHM Marepuaia JAaHHOW JIUCUMILIMHBI, MMEKOT Kak
CaMOCTOATENIbHOE 3HAYECHUE, TAK U UCIOJIB3YIOTCS IIPU U3YUYECHUU APYTUX AUCUUILIAH:

- Teopus BepoATHOCTEN U MaTEMAaTUYECKAsl CTATUCTHKA;

- AITOPUTMBI U CTPYKTYPBI JAHHBIX;
- CHCTEMHBII aHaIK3;

3. O0beM u TpyI0eMKOCTb JTUCIUILINHBI
Jaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMECTpaM) MPEICTaBICHBI B

tabnuue 2.
Tabnuna 2 — O0beM U TPYIOEMKOCTh TUCIUILTHHBI
B yuc6Hoii paGoTs! Beero Tpy0eMKOCTb 10 CEMECTpam
Nol No2
1 2 3 4
Oowasn mpyooemKochib oucCyunIUHbL, 10/ 360 5/ 180 5/ 180
3E/ (uac)
U3 nux yacos npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCEro vac. 32 16 16
B TOM YHCIIE:
nexuuu (JI), (dac) 16 8 8
npakTuueckue/ceMunapckue 3ansatus (113), 16 8 8
(gac)
naboparopsblie padboTsl (JIP), (dac)
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (4Jac) 18 9 9
Camocmosmenvnas paboma, Bcero (1ac) 310 155 155
Buo npomesicymounonn ammecmayuu: 3a4er, 9K3., k3 OKk3.,
nudd. 3ager, sk3amen (3auer, Hudd. 3a4, Ik3.) JK3., ”

4. CopneprxaHue JUCHUTUIMHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUILIMHBI IO pa3jesiaM U BUAAM 3aHITHIA.
Paznenbl, TeMbl TUCHMITIIMHBI U UX TPYIOEMKOCTh MPUBEIEHBI B Ta0nue 3.

Ta6mmma 3 — Paznensl, TeMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Pazgensl, TeMBI TUCITUTIIMHEI

Jlexmmn
(dac)

JIP
(qac)

13 (C3)
(dac)

KII/KP

(uac) CP (gac)

Cewmectp 1




Pazoen 1. Teopus npedenos

Tema 1.1. OcHOBHBIE 3IeMEHTapHbIC (PYHKLIUH.
HucnoBble MHOXKECTBA.

Tema 1.2. Tlpenen pyHKIIUU TIpH
HEOrpaHMYEHHOM pocTe aprymenTa. Teopemsl o
npenenax.

Tema 1.3. Tlpenen GpyHKIIUU B TOUYKE.
HenpepriBHOCTB. 3amedaTenbHbIe peeibl

35

Paszoen 2. Jlugpghepenyuanvroe ucuucnenue
Tema 2.1. Onpenenenune npou3BoaHou. Ee
reOMETPUYECKUN U MEXaHUYECKUI CMBICI.
Tabnuia npon3BOHBIX, YacTh 1.

Tema 2.2. llpaBuna guddepeHnpoBaHus.
[TpousBoHas CIIOKHON (YHKITHH, IPOU3BOTHAS
obOpaTtHo# ¢yHKIIMU. TabiuIa MpPON3BOIHBIX,
4acThb 2.

Tema 2.3. IIpou3BoIHbIE BBICIIUX MOPSIIKOB.
Teopems! o nudepeHrpyeMbIX QYyHKITUAX.
Tema 2.4. llpaBuino Jlonurans. ®opmyna
Teinopa.

Tema 2.5. Tuddepennman GpyHKIIUN IEPBOTO
nopsaka. Juddepenuansl BbICIINX MOPAIKOB.
Tema 2.6. ccnenoBanne GyHKIUN C TOMOIIBIO

IIPOU3BOJIHBIX

60

Pazoen 3. Hnmeepanvnoe ucuucienue

Tema 3.1. TlepBooOpa3zHas. HeonpeneaeHHbIH
unTerpan. CBolicTBa HEONPEAEIEHHOTO
UHTErpaa.

Tema 3.2. Tabnuna uHTErpanoB. Merox
3aHeceHus noJ 3Hak ntuddepenuuana. Meroa
3aMeHbl IEPEMEHHOM HHTErPUPOBAHUS.

Tema 3.3. IHTEerpupoBaHHe MO YaCTSIM.
WHTerpupoBanue paliMOHaIbHBIX BHIPAXKEHUH.
Tema 3.4. InTerpupoBanue
TPUTOHOMETPUUECKHUX BbIPAKEHUH.

Tema 3.5. OnpeneneHHbld HHTETPAJL.
Omnpenenenre u CBONUCTBA.

Tema 3.6. VIHTErpan c NepeMEHHBIM BEPXHUM
npeneiaoM. @opmyna HeroTona - JlelioHuma.
Tema 3.7. HecoOCTBEHHbIE MHTETPAIbL.

Tema 3.8. IlpunoxeHus OnpeneIceHHoro

WHTErpaja.

60

Htoro B CCMECTPC:

155

Cemectp 2

Pazoen 4. Qynkyuu neckonvkux nepemeHHvIX
Tema 4.1. DyHKIUSA HECKOJIBKUX NEPEMEHHBIX.
OcHoBHble IOHATHS. HenpepbhIBHOCTB.
Tema 4.2. luddepenuupoBanne GyHKIUN
HECKOJIbKUX MePEeMEHHbIX. YacTHbIE
npousBoaHbie. uddepennnan. [Iponssoanas
CJIOKHOM (pyHKIIMM. YacTHBIE TPOU3BOIHBIE
BbICIIUX MOpsaKoB. @opmyna Tewmopa.

Tema 4.3. ViccnenoBanue GyHKIUN

HECKOJIbKUX MEPEMEHHBIX.

35




Pazoen 5. Jlugpgpepenyuanvruvie ypasrnenus
Tema 5.1. luddepennuanbHbie ypaBHEHHUS
nepBoro nopsiaka. OCHOBHbIE OHATHS.
Huddepennmanbapie ypaBHEHUS C
pa3esIomUMUCS nepeMeHHbIMU. OJHOPOAHbIE
muddepeHIanbHbIe YpaBHEHUS IEPBOTO
HopsI/IKA.
Tema 5.2. Jluneiinpie quddepeHnuanbHbIe
yYpaBHEHHUS MIEPBOTO MOPAIKA. Y paBHEHUE 3 3 60
bepuymnu. Auddepenunanbupie ypaBHEHHUS
BBICIIUX MOPSAKOB, JOMYCKAIOLIUE TOHUKEHHE
HOopsIIKA.
Tema 5.3. JIuHeitHbIE OTHOPOAHBIE
Qg QepeHranbHble YpaBHEHHS ¢ TTOCTOSHHBIMU
koaddunrentamu. JInHeHble HEOTHOPOIHBIE
muddepeHnranbHble YpaBHEHHUS BBICIITHX

ITOPAIKOB.

Pasoen 6. Paowv
Tema 6.1. Yucnosbie psaasl. OCHOBHbIE
ompezaeneHus. Paapl ¢ Mon0oKUTETbHBIMU
yineHamu. [Ipusnaku Jlanam6epa u Komu.
Tema 6.2. Heo6xonumplii mpu3Hak. [Ipu3Haku
cpaBHeHus. HTerpanbHbii npusHak Komm.
Tema 6.3. 3HaKOTIEpEMEHHBIE PSIJIbI.
AOcouoTHas 1 yclioBHas cxoaumoctu CBOMCTBa
a0CoMIOTHO cxoasamuxcs panoB. [Ipuznak
JleliOHMLIA. 3 3 60
Tema 6.4. ®yaknuoHanbHbIe psaasl. O01acTh
cXoauMocTu. PaBHOMEpHas CXOAUMOCTb.
Crenennsle psaabl. IHTepBan cxogumoctu. Tema
6.5. CBoiicTBa CXOJSAIIMXCS CTETIEHHBIX PSIIOB.
Tema 6.6. Psawl Teitnopa u MakinopeHna.
Tema 6.7. Psng @ypbe nepuoanveckoit pyHKIum.
Tema 6.8. Psg @ypbe 4eTHOW U HEUETHOM

GyHKIMH.
Hroro B cemectpe: 8 8 155
Hroro 16 16 0 0 310

4.2. CopneprxaHue pa3/ieioB U T€M JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATUN NPUBEACHO B TabuIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O [UKJIA

HOMep pasaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

Pazoen 1. Teopus npedenos

Tema 1.1. OcHOBHBIE 7€eMeHTapHble GyHKIMU. UncI0BbIE
MHO’KECTBA.

1 Tema 1.2. Tlpenen GyHKIUU NPU HEOTPAHUYEHHOM POCTE
aprymenTa. Teopemsl o mpejernax.

Tema 1.3. llpenen ¢pyHKIMU B TOUKe. HempepbIBHOCTD.
3amMeuarenbHble MPEIeIbl.

Pa3zoen 2. Jlughgepenyuanvroe ucuucnenue
Tema 2.1. Onpenenenrie npou3BoHou. Ee reomeTpuyeckuii u
MEXaHWYECKUM CMBICI. Tabnuia mporu3BOIHBIX, YacTh 1.

Tema 2.2. llpaBuna auddepennuponanus. [IponssogHas




CJIOKHOM (DyHKIMH, TpoU3BOHAs 0OpaTHOi (pyHkmu. Tabnuma
MPOU3BOJIHBIX, YACTh 2.

Tema 2.3. [Ipon3BOgHBIE BBICIIUX TOPSIAKOB. TeopeMbl O

g depeHIpyeMbIX (YHKIUAX.

Tema 2.4. Tlpasuiio Jlonurtans. @opmyina Teinopa.

Tema 2.5. {uddepennman GyHKIMH TIEPBOTO MOPSIKA.
JuddepeHnnansl BHICIINUX MOPSIKOB.

Tema 2.6. UccnenoBanue GyHKIHHA C ITOMOIIIBIO TPOU3BOIHBIX.

Pazoen 3. Humeepanvnoe ucuucnenue

Tema 3.1. llepBooOpa3Hasi. HeonpeneneHHbII HHTETpAI.
CBoiicTBa HEONPEAEICHHOTO HHTErpaa.

Tema 3.2. Tabnuia uaTerpasioB. MeTo 1 3aHECEHHUS MTOT 3HAK
muddepennmana. Meroa 3aMeHbl IEPEMEHHOM HHTETPUPOBAHUSI.

Tema 3.3. VInterpupoBaHue 110 yacTsaM. MIHTerpupoBaHue
PaLMOHAIBHBIX BBIPAKCHUH.
Tema 3.4. InTerpupoBaHre TPUTOHOMETPUYECKUX BBHIPAKECHHH.

Tema 3.5. OnpeneneHuplil uHTerpan. OnpeaeneHue u CBOMCTBa.
Tema 3.6. VInTerpan ¢ nepeMeHHbIM BEPXHUM IPEIEIIOM.
®opmyna HeroTona- JleitOHua.

Tema 3.7. HecoOCTBEHHbBIE UHTETPAJIBL.

Tema 3.8. IlpunoskeHus ONpeAeICHHOT0 UHTETpaJia.

Pazoen 4. Dynkyuu neckonvkux nepemenHvix

Tema 4.1. DyHKIMS HECKOIBKUX NIEpeMEHHBIX. OCHOBHBIE
noHsTHsi. HempepbIBHOCTS.

Tema 4.2. luddepennupoBanue GyHKIIMHU HECKOIbKUX
nepeMmeHHbIX. YactHble nmpousBoanble. duddepennnar.
[TpousBoaHas coxHON QyHKIMH. YacTHBIE TPOU3BOTHBIC
BBICIINX MOPsAAKOB. @opmyna Tewmopa.

Tema 4.3. UccnenoBanue GyHKIIMH HECKOJIIBKUX TIEPEMEHHBIX.

Paszoen 5. /lughgpepenyuanvuvie ypasnenus

Tema 5.1. TuddepennmanbHbple ypaBHEHUS IEPBOTO MOPAIKA.
OcHoBHble noHATHA. [luddepennnanbHbie ypaBHEHUS €
pa3fengomuMucs nepeMeHHbIMU. O THOPOIHbIE

g depeHImaIbHbIe ypaBHEHH IEPBOTO MOPSIIKA.

Tema 5.2. JIuneitnsle nudpepeHnnanbHble ypaBHEHHUS IEPBOTO
nopsaka. Ypasuenue bepaymm. uddepenunansusie
YpaBHEHHUS BBICIINX MOPSIKOB, JOMYCKAIOLINE TOHUKEHHE
HOpsI KA.

Tema 5.3. Jluneitnsie onHOpoaHbIE U PepeHnanIbHbIE
YpaBHEHHUS € IOCTOSTHHBIMU KO3 dunmeHTamu. JInHelHble
HEOAHOpOoAHbBIE AU depeHITnaTbHbIC YPaBHEHUS BBICIITUX

TTOPSIIKOB.

Pazoen 6. Paov

Tema 6.1. Yucnosele psabl. OCHOBHBIE onpeeneHus. Pael ¢
NOJIOXKUTENbHBIMY wieHaMmH. [Ipu3naku lanam6epa u Kormm.
Tema 6.2. Heobxoaumblit npu3Hak. [Ipu3sHaku cpaBHEHUSI.
WuTerpanbubiil npuszHak Komm.




JleriOHuIa.

CXOJUMOCTH.

Tema 6.6. Psawl Terinopa u Makiiopena.

Tema 6.5. CBOMCTBA CXOSIINXCS CTEIIEHHBIX PSIOB.

Tema 6.7. P @ypbe nepuoanveckoil pyHKIum.
Tema 6.8. Psig dypbe yeTHOW U HEYSTHOU (DYHKITHH.

Tema 6.3. 3HakonepeMeHHbIE Psiibl. AOCOIIOTHAS U yCIOBHAs
cxoaumoctu CBoiicTBa aOCOMIOTHO CXOAAIIMXCS psAoB. [Ipu3Hak

Tema 6.4. ®ynkunoHaabHbIe psiabl. O0IaCTh CXOTUMOCTH.
PaBHOMepHas cxoaumocTts. CreneHHsble psiibl. MHTEepBan

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
No | Temsbl npaktnueckux | Popmbl MPAKTUYECKUX | TpyTOEMKOCTh, |IPAKTUYECKOU |pa3jaeiia
/11 | 3aHsATHI 3aHSITUN (gac) MMOJATOTOBKH, |JIHWCITHII
(dac) JIUHBI
Cewmecrp 1
Tema 1.2. Ilpenenst Paz6op 3amay mox
paIMoHaIbHBIX PYKOBOJICTBOM
1 BBIpOKCHHUI Ha MIpeno1aBaTeis, 1 1
OCCKOHEYHOCTH U B CaMOCTOSITEIIbHOE
TOUKE. pelieHue 3aaa4
Pa30op 3anau no
Tema 1.3 KOBI())z[chOM :
DKBUBAJICHTHBIC Py
2 MperoaaBaTes, 1 1
0ECKOHEYHO MaJble.
CaMOCTOSITENIbHOE
Yucno e.
pelreHue 3aaa4
Paz6op 3amau mo
Tewa 2.1, OBl(j)I[ClI“[BOM :
[IpousBoausie. PYK
3 MpenoiaBaTels, 1 2
[IpaBuna
CaMOCTOSITEIIbHOE
auddepeHIpoBaHUSL
pelieHue 3aaad
Paz6op 3amay monx
Tema PYKOBOJCTBOM
4 | 2.2.IlponsBomHas Tpero1aBaTeds, 1 2
CIIOKHOU (HYHKITUU CaMOCTOSITENIbHOE
pelreHue 3aaa4
Paz6op 3amau nmox
OBOJICTBOM
Tema 3.1. Tabmmanoe | PYX
5 MpenoiaBarels, 1 3
UHTETPUPOBAHUE
CaMOCTOSITEIIbHOE
pelieHue 3aaa4
Paz6op 3amau mon
Tema 3.2. BHeceHue | pyKOBOJCTBOM
6 | mox 3HaK TperoaBaTes, 1 3
muddepenmana CaMOCTOSITENIBHOE
pelreHue 3aaa4
7 Tema 3.3. 3amena Paz6op 3amau nmox 1 3




MEPEMEHHOM.
WNHrterpuposanue 1o
4acTaM

PYKOBOJICTBOM
MpenoiaBarelis,
CaMOCTOSITENIbHOE
pelieHue 3aaa4

Paz6op 3amay mox

Tewa 3.4, OBOJICTBOM
WuTerpupoBanue PYK
8 MIpEno1aBaTelis, 1
paIMoHaIbHBIX
. CaMOCTOSITENILHOE
byHKIMHA
pelieHue 3aaau
Cemectp 2
Paz6op 3amay mox
OBOJICTBOM
Tema 4.1. YacTtHbie PYKOBOZA
9 MIpEno1aBaTelis, 0,5
MIPOU3BOJIHBIE
CaMOCTOSITENIbHOE
pelieHue 3aaau
Pa30op 3anau nox
Tema 4.2. YacTHbIE PYKOBOJCTBOM
10 | mpousBomHBIC npernoiaBaTeds, 0,5
BBICIIIUX TMOPSIAKOB CaMOCTOSITENIbHOE
pelnieHne 3aaa4y
Pa36op 3anau no
Tema 4.3.9xcTpeMyM p 31 g
P PYKOBOJICTBOM
11 yH npernojaBaTens, 1
HECKOJIbKUX
CaMOCTOSITENTEHOE
MIEPEMEHHBIX
pelieHue 3aaa4
Tema 5.1. Pemienue
muddepeHIaTbHBIX
ABHEHUI MEPBOTO
yp p Paz6op 3amay nox
nopsiaka. Oomme u
PYKOBOJICTBOM
1p | "IACTHDIC DEIICHIA. Tpero1aBaTes 0,5
ABToHOMHBIE /1Y, p ’ ’
CaMOCTOSITENIbHOE
Y ¢ pazneneHHbIMU
pemieHne 3aaay
uc
pa3AeTAIOIUMUCS
MIePEeMEHHBIMU
Tema 5.1. Pemienue
Paz6op 3amay monx
OIHOPOAHBIX Y
PYKOBOJICTBOM
MIEPBOTO MOPSIKA U
13 peroaBaTels, 0,5
Y KoTtopbie MOXKHO
CaMOCTOSITENIbHOE
MIPUBECTH K
pemieHne 3aaay
OJTHOPOJIHBIM
Tema 5.2. Jluneitnsie | Pa3bop 3amay moj
nuddepeHnanbHble | PYKOBOACTBOM
14 | ypaBHeHMs nEepBOTO | IperojaBaTeds, 0,5
nopsiika. YpaBHEHHs | CAMOCTOSITENIEHOE
bepnymnum pelieHue 3aaa4
Tema 5.2.
Paz6op 3amau mox
Huddepenunanbuble
PYKOBOJICTBOM
YPaBHECHHS B ITOJTHBIX
15 MpenoiaBaTels, 0,5
muddepeHmanax.
. CaMOCTOSITEITEHOE
WNHTterpupyromuit

MHOXKHUTCJIb.

peHICHUC 3a/1a4




Tema 5.2.
Paz6op 3amau mox
Huddepenunanbubie
PYKOBOJICTBOM
YpaBHEHHUS BBICIIUX
16 MpernoaaBaTes, 0,5 5
MOPSITKOB,
CaMOCTOSITENIbHOE
JIOTTYCKaIOIIUe
pelieHue 3aaa4
MTOHIKEHUE TIOPSAKA
Tema 5.3. JIunelinpie
Pa30op 3anau nox
HEOJIHOPOHBIE
muddepeHnraibHbIe PYKOBOACTBOM
17 p MpernoaaBaTes, 0,5 5
ypaBHEHUS C
CaMOCTOSITENIbHOE
MTOCTOSIHHBIMHU emmenie 3a1a4
kodhdunmeHTamMu p
Pa3bop 3amau no
Tema 6.1. Psipl ¢ p 34l a
PYKOBOJICTBOM
MOJIOKUTEITbHBIMU
18 MIpEno1aBaTelis, 0,5 6
wieHamu. [Ipusnaku
CaMOCTOSITEIIbHOE
Jamambepa u Korm
pelieHue 3aaau
Tema 6.2. Pspl ¢
MOJIO)KUTEITbHBIMU Pa3bop 3amau nox
qJICHAMU U PYKOBOJICTBOM
19 | 3HaKonepeMeHHbBIC MIpEno1aBaTeis, 0,5 6
psabl. Heo0XoauMelii | caMOCTOSATENBHOE
MPU3HAK U PU3HAKU | pelleHue 3a7a4
CpaBHCHUHI.
Paz6op 3amay mox
PYKOBOJICTBOM
20 Tema 6.4. npenoaaBares, 1 5
CreneHHBIC PSIIBI CaMOCTOSITEIIbHOE
pelieHue 3aaa4
Paz6op 3amau nmox
Tema 6.6. Psanpl PYKOBOJICTBOM
21 | Teitnopa u npenojaBaTes, 1 6
MakxkJopeHa. CaMOCTOSITEIIbHOE
pelieHue 3aaa4
Bcero 16
4.4. JlabopaTtopHble 3aHATUS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEIEHBI B TabIUIE 6.
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
No TpynoeMKocTb, | TPaKTUYECKOW | pa3aena
HaumenoBanne 1abopatopHbIX paboT pyA - | TP pasil
/1 (gac) MOATOTOBKU, | JUCLIHMII
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. BeInosHeHNe KypcOBOrO IPOeKTa/ KypCOBOH pabOThI
VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrosarenbHas paboTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYA0SMKOCTh IPUBEICHBI B Tabuuiie 7.

Tabmmua 7 — Bugsl caMoCcTosTeNNbHON PabOTHI M €€ TPYIOEMKOCTb

Bun camocrosiTensHOM paboThI B‘CIZEO’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4

H3ydeHue TeopeTHUecKoro MmaTepuania

nucuuruael (TO) 120 60 60

Kypcooe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO

ycneBaemoctu (TKVY) 60 30 30

Jomamnee 3aganue (/13)

KonTponbubie pabotel 3a0uHNKOB (KP3) 20 10 10

IToaroroBka K MpoOMeEXyTOYHOU

arrectanuu (I1A) 110 55 55
Bcero: | 310 155 155

5. IlepeuyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUTSL CAMOCTOSITEIbHON pabOThl 00yYarOMMXCs M0 TUCHUIUIHHE (MOTYJIIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIBI JIJII CAMOCTOSITEIIBHONH PabOThl OOYYArOIIUXCS YKa3aHbI B
IL.II. pa3zaenoB 6-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM NIpUBENIEH B Tabuie 8.
Tabnuua 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUI

KomnuecTBo
SK3EMILISIPOB B
Uﬁ“ﬁg ec bubnuorpaduueckas ccpiika OoubMoTeKe
(KpoMe 2IIeKTPOHHBIX
9K3EMILISPOB)
Briciias maremaTtuka. Psjbr:
yuebHoe nocobue / 0. A.
I'yeman, C. I1. ITomsiTkuH, A. O.
517
I 9 Cwmmupnog; C.-Tletep0b. roc. yH-T 167

a’POKOCM. MPUOOPOCTPOCHUSI. -
CIIb6. : U3g-Bo I'VAIL 2015. - 77
c.

Duxtenromnni I'.M. OCHOBEI

https://e.lanbook.com/book/507392 MaTeMaTquf Koro ananmsa. B 2-x 9BC Jlans
TT. Tom 1-b1if - Cankr-IleTepOypr:

Jlann, 2026.- 448c.

Duxterronsit .M. OcHOBEI
https://e.lanbook.com/book/507393 | maremaruueckoro anainusa. B 2-x 9BC Jlans
TT. ToM 2-1 - Cankr-IlerepOypr:



https://e.lanbook.com/book/507392
https://e.lanbook.com/book/507393

Jlanb, 2026. - 464c.

COopHuK 3a1a4 110
MaTeMaTHYeCKOMY aHaau3y. Tom
2. Unrerpansl. Paapl: yueo.
nocobue / JI.JI. KynpsiBues [u
ap.]. - Mocksa : @u3Matiur,
2021. - 504 c.

https://e.lanbook.com/book/185639 9BC Jlanp

bepmant A.®. Kparkuii kypc

https://e.lanbook.com/book/210707 MATEMATHYECKOrO aHamasa. / A.®. OBC Jlanp
bepmant, U.I'. ApamanoBuuy. -

CII0.: JIans, 2010. - 736 c.

Maxkaposa M.B., ITombiTkun C.I1.
[Ipumenenue
mudQepeHInanbHbIX ypaBHEHUH
VK 517.9 JUTSL pEIICHUS TTPUKIIATHBIX 3a1a4: 50
yueb.-mMero. mocobue/ M.B.
Makaposga, C.I1. [ToMbITKHH. —
CII6.: 'YAIL, 2021.- 45c.

JKabko, A. II.
Juddeperunanbapie ypaBHEHHS
Y yCTOMUMBOCTH: yueOHuk / A. I1.

XKaobxo, E. JI. Kotuna, O. H.
Yuxosa. — Cankt-IletepOypr:
Jlanp, 2022. — 320 c.

https://e.lanbook.com/book/211928 9BbC Jlaus

7. IlepeyeHb NEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX JJIi OCBOCHMS JUCLMILIUHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedueHb SIIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIOHHO-
TEJICKOMMYHHKAIMOHHOU ceTr «VHTepHeT»
URL anpec HaumenoBanue
https://pro.guap.ru/ DJIEMEHTBI AJICKTPOHHOTO Kypca M0 JUCHUIUIMHE Pa3MeIleHbl BHYTPH
OUOC I'VAII «MuTerpupoBanHas cpena 00ydeHus»
https://Ims.guap.ru Bupeokypc nexnuii ¢ MyaIbTUMEINITHBIMU TPE3SHTAUAMHE 10
JMCIMIUTAHE Pa3MeIlleH CHCTeMEe JMCTaHIIMOHHOTO 00yueHus ['Y ATl
https://Ims.guap.ru OmnJtaiiH-Kypc 10 JMCIHUIUIMHE PAa3MEIIeH CHCTEME TUCTAHITMOHHOTO
obyuenust ['YAIIL

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOeCHeueHHs, HCIOJIB3yeMOT0 IPH OCYIIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[lepedeHp UCTIONB3yeMOT0 IPOTPAMMHOTO oOecTieueH s pencTasieH B Tadmuie 10.

Tabmuua 10— Ilepedens nporpaMMHOro o0ecrieyeH s

Ne i/ HanmenoBanue

He npenycmorpeno



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

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa3oBaTeNFHOTO MpoIiecca 0 AUCHUIIINHE, ITPeCcTaBieH B Taduumel2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHnue coCTaBHON 4acTH Homep aynuropun
/T MaTepUuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)
1 | YueOHnas aynuTopus ajs 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHH yi. I'actenno, 1. 15,

CEMMHAPCKOI'0 TUIIA, IPYIIIOBBIX U NHIAWBUAYAJIBHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOelb;
TEXHUYECKHE CPEACTBA O0YUYEHHUS, CIIyKaIUe JUIs
npecTaBieHus yueOHoM nHpopmanuy 60abp1I0N ayJUTOPHH;
Ha0op AEMOHCTPALIMOHHOTO 000py10BaHUS

2 | YyeOHas aynuTopus AJis NPAKTHUECKUX 3aHATUH, 3aHITHIA 24-12, yn. 'acreno, 1.
CEMHHApPCKOI0 TUIIA, IPYIIOBbIX U HHAUBUAYAJIbHbIX 15
KOHCYJIbTAIIUH, TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM
arrecrauuu. OcHaienue: Cnenuain3upoBaHHasi MeOelb;
TEXHUYECKHE CPEJICTBA OOyUCHUSs, CITyKaI1e [
npescTaBieHus yueOHoM nHpopmanuu 60JabII0N ayIUTOPHH;
NIEPEHOCHOM HAbOp JEMOHCTPALIMOHHOTO 000PY/10BaHMSI

10. Onenounsble cpeacTBa A MPOBEIEHHS TPOMEXYTOUHOM aTTeCcTallu
10.1. CocTaB OIICHOYHBIX CPEICTBIJIS MPOBEACHUS TPOMEKYTOYHOH aTTecTalluu
o0yyaromuxcst o JUCUUIUIMHE MpuBeAeH B Tabnuue 13.
Tabmauna 13 — CocTaB OLIEHOYHBIX CPEJCTB JJIsl NPOBEACHUS TPOMEKYTOUHOMN aTTecTaluu

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OICHOYHBIX CPCACTB

Crircok BOMPOCOB K 9K3aMEHY;
DK3aMeHAIIMOHHBIC OMIIETHI™;
3amaunu;

TecThl.

DK3aMeH

[Ipumeuanne: *sx3aMmeHaOHHBIE OMIIETHI (POPMHUPYIOTCS HA OCHOBE BOIIPOCOB M 33/1a4 TaOJIUIIb! 15.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI O0OYyJaloNIMMHCS TIPUMEHSETCS 5-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mKaa ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpOBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

\ OrieHKa KOMITETEHITH \ XapakTeprcTrKa C(pOPMHUPOBAHHBIX KOMITCTCHITHIA




5-0ayubHas mKaina

«OTJIIMYHO»

OO6yuaromuiicst:

— r1y0OKO U BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHa,

— YBEpPEHHO, JIOTHYHO, MTOCIIEA0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMpasiCh Ha 3HAHHWS OCHOBHOW W JIOMOJIHUTEIBHOU JIUTEPATYPHI,
TECHO CBS3BIBACT YCBOCHHBIC HAyUYHBIC IOJIOKECHHUS C MPAKTHYCCKON
NeSTEILHOCTHIO HAPABIICHHUS;

— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIJBUTAEMBIC HM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIEHHUS;

— CBOOOJIHO BJIaJICET CHCTEMOM CIIeIMaTM3UPOBAHHBIX TTOHITHH.

— paBuWIbHO BRIMOJIHIWI OT 90% 10 100% TecToBBIX 3ajaHuil .

OO0yyJarommiics:

— TBEPAO YCBOWJI IPOrPAaMMHBIN MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JIaraeT €ro, ONMMpasCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOGHHBIE 3HAHHUS C MPAKTUYECKOW JEATEIbHOCTHIO
HaIpaBJICHNUS,

— apTyMEHTUPYET Hay4YHBIC MTOJIOKEHNUS,

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— BJIQJICET CUCTEMOMU CIEeIMAIM3UPOBAHHBIX TTOHSITHIA.

— npaBWIbHO BhIMOJIHWI OT 70% 10 89% TeCTOBBIX 3ajaHuil .

— o0yyarouuiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIN MaTepual,
[0 CYLIECTBY M3J1araeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTYpPhL;

— JIOMYCKaeT HECYIIECTBEHHbIEC OIIMOKN U HETOYHOCTH;

«YAOBJICTBOPUTCIIBHO» — UCHBITBIBACT 3aTPYAHCHUS B IHNPAKTHUYCCKOM IMNMPUMCEHCHUUN 3HAHUU

HaIPaBJICHUS;
— cl1ab0 apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,

— 3aTpyJHsEeTCs B POPMYITHMPOBAHUHU BBIBOJIOB M 0000IICHNUH;

— YaCTUYHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.
— IPaBUWJILHO BRIMOJIHWI OT 51% 10 69% TecToBBIX 3aaHuii .

— o0yyarouuiicss He YCBOWJI 3HAYMTEIBbHOM YacTU MPOrpaMMHOIO
MaTepHana;
— JIOTyCKaeT  CYLIECTBEHHblE  OIIMOKM W HETOYHOCTH  IpHU

HCYIOBJIICTBOPUTCIIBHO» | paCCMOTPCHUUN np06neM B KOHKPCTHOM HAITPABJICHUH

HEC 3a4YTCHO»

— UCTIBITBIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHUIA,
— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHIS;

— He popMyIHpYyeT BHIBOJOB U 00OOIIICHHIA.

— NIPABHIILHO BBIOIHII MeHee 51% TeCTOBHIX 3aaHuH .

10.3. TunoBble KOHTPOJIbHBIE 331aHUS MJIM UHbIE MaTepHAIBL.
Bomnpocs! (3agaun) Ui sK3aMeHa MpecTaBiIeHbl B Tadbnue 15.

Tabnuna 15 — Bonpocs! (3agaun) 171 9K3aMeHa

Ne Kog
[lepeuens BonpocoB (3a7a4) A5 SK3aMeHa
/1 WHJIUKAToOpa
Cemectp Nel
. 3x?—_bx-2 YK-1.3.2
1. Beruucmuts npegen lim——
x>0 X°+X—8
1.
. 2X*—4x—6
2. Boraucnuts npenen lim———
x>3 2X° = 7X+3
2. | Kakue u3 npencTaBieHHBIX HIKE TPEAETIOB MOTYT OBITh BHIYHCIICHBI YK-1.V.2
METOJIOM JIeJTICHHUs Ha OOJIBIYIO0 CTETICHb EPEMEHHBIX ?




. 3x*-5x
a) lim—
x>0 X° 42X
2_ —
b) IimZx2 4x -6
=3 2X° —7X+3
3x* —4x—4
m 2
x>2 2X° —3X—2
_y2
d) "mx2+—x+6
x-3 2X° —5x -3
X =2xF —x+2
e) lim——
x>0 3X°—TX+2

Kakas ¢yHKIMS Ha3bIBaeTCSl HEIPEPBIBHOM B TOUKE Xo?

VK-1.B.2

YeMy paBHa CyMMa KOHEYHOI'O YMCJia OECKOHEYHO MaJbIX (QYHKIUI?

YK-2.3.1

Teno nBuskercs 1o 3akoHy s(t) = 5t° +1. Yemy paBHa ckopocTs V(t) B
MOMeHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.

1) 6
2) 4
3) 10
4) 15

YK-2.V.1

1) BerumciuTe NPOM3BOAHYI0 GYHKINH Y = X* + 4"

2) Bepno nu yrBepxaenue: «[Ipon3BoaHas CyMMbI IBYX
middepeHrpyemMbIx GyHKIUI paBHa CyMMe POU3BOJHBIX ITUX
¢byHkuiy. OTBET apryMeHTUpYTe.

VK-2.V.3

Haiinute popmyiny ¢ ommnOkoil. ApryMeHTHUpYHTE CBOM OTBET.
1. (C-u(x))'=C-u'(x)
2. (UC)EV(X))'=u'(X)xV'(X)
3. (U()v(x))=u'(x)-+Vv'(x)

4. (U(X)) U '(X)v(x) = Vv'(x)u(x)

v(X) V2 (X)

VK-2.B.2

1) Haiiaute npou3BOoIHYIO (PYHKIIMH

y =5c0s(7 +8x) +{/7x—8

OIIK-1.3.1

HpOBCpBTC SABJISICTCA JIX BBIPAKCHUC

1
2-\J2—65sin(7 +4x) (F24)cos(7 +4x)

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

y:

OIIK-1.V.1




10.

3anumuTe ypaBHEHNE KacaTelbHON K rpaduKy QyHKIHH Y=X - 2
B €ro Touke ¢ abcruccoit Xo= 1

OIIK-1.B.1

11.

ITycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(x). O6e
¢byukuun Y=f(X) u y=g(X) umerot npousBogHbie B Touke (Xo, Yo). Uemy
paBeH YroJl MeX1y KPHUBBIMH?

YK-1.3.2

12.

[TycTh mosiokeHne TOUKH MU €€ ABWKCHUH 3a1aéTcs pyHkuuen S=S(t),
rae t — Bpems. UeMy paBHa CKOPOCTh TOYKHU? BBIMUIINTE HOMEP BEPHOTO
YTBEPXKICHHSL.

a) CKOpOCTb TOYKH paBHA MPOU3BOAHON pyHKIHH S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoaHOM QyHKunu S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuun S(t)

VK-1.V.2

13.

ITycts Gynknus y = f(x) 3agana Ha untepsaie (a, b). HazoBute ycrnosue
yObiBanus GyHkuuu y = f(x) Ha untepsaie (a, b).

YK-1.B.2

14.

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

(a, b).

HM3BecTHO, 4TO B TOUKE Xo HA MHTepBate (8, b) npousBoaHas GyHKHMH y
= f(x) paBHa Hymt0. Kakux JaHHBIX HE XBaTaeT, YTOObI YTBEPKAATh, YTO
B 3TOH TOUKe (PYHKIMS UMEET MaKCUMyM?

VK-2.3.1

15.

Kakas npsmas quHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKINH

y=f(x)?

YK-2.V.1

16.

BepHo JIK, 9YTO BBIPAKCHUC
5
OS2y, 2 5045
4 3 5

SIBnsiercs penieHueM I (5x°® —2x° + \ilx_3 )dx ? OTtBet obocHYiiTe.

YK-2.¥.3

17.

Beruucnuts HeonpeAeIEHHBIN UHTETPAI:

I(5x3 —2x2 +/%%)dx

VYK-2.B.2

18.

Br16epute MeTO1 HHTErpUPOBAHUS U BBIUMCIUTE HHTETPANL. Y KaXHUTe
KaKOM METOJ MHTErPUPOBAHUS IIPUMEHSIIN:

J- 2Xdx

X2 +3

OIIK-1.3.1

19.

BLI‘II/ICJII/ITB, IMPUMCHUB MCTOA UHTCTPUPOBAHUS 11O YaCTAM:

j X C0S xdx

HazoBuTte xakoe-mu60 nudpoBoe cpencTBo, MPUMEHUMOE JIJIsI PEIICHHS
naHHou 3amaun. OO0CHYTE Balll BBIOOP.

OIIK-1.V.1

20.

[TpounTterpupyire TPUrOHOMETPUIECKYIO (PYHKIIHIO

OIIK-1.B.1




%

I COS Xdx
%

[IpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

Cemectp No2 YVK-1.3.2
o1 | Kakas Qpynkums z = f(X,y) Ha3bIBaeTCs HEMPEPHIBHON B TOUKE YK-1.¥.2
Mo (%5, Yo)
Kaxkas u3 Gopmyi cootBercTByeT auddepenimany Gynknun y=e<? YK-1.B.2
a) dy=2e**dx
22| by dy=e2¥dx
c) dy=2e*dx
o oz 01 VK-2.3.1
Haiigute yactHble mpou3BoAHbBIE — U — (PyHKUIUU
ox oy
23.
- sin(3+8x—7y)
2 _ X3 y7
Beinucats ycioBue mpu KOTOPOM BBIPaXKCHUE YK-2.V.1
24. | P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz
mpeacTaBisieT coboit quddepeniman HekoTopoi hyHkuu U(X,Y,2).
o5 | Kakas Touka HasbiBaeTCs TOUKOM Makcumyma Qynkuun Z = f (X, y)? VK-2.V.3
Haiitu nponsBoanyto GpyHKIUU VK-2.B.2
26.
f(x,y)=(8+5x>+2y* -7x°y*)* B Touxe K(1,1) mo
HarmpasjieHuio kK Touke M (2,6)
27. | ChopmynupyiiTe HEOOXOIUMOE YCIOBUE DKCTPEMYMa OIIK-1.3.1
muddepentmpyemoii GpyHkuuu 1ByX nepemenHnix Z = f(X,y).
Kaxoe ypaBHeHue Ha3biBaeTcs quddepeHImalbHbIM YpaBHEHUEM OIIK-1.V.1
28. IIEpPBOro nopsiaka?
29. | B xakom cnyuae dyukiwmst y=¢(X,C) (wmu ®(x, y, C) = 0), sBiseTcs OIIK-1.B.1
oMM penieHreM audepeHnaibHOro ypaBHeHUs NEPBOro nopsaka’?
SBnsiercst 1 GyHKIMA X° + v — 2x = € 06IIUM peleHneM YK-1.3.2
30. nuddepeHIaTbHOTO YPaBHEHHUS x+yy' =12
Haiigure obuue pemenus nuddepeHInanbHbIX ypaBHEHHH, YK-1.¥.2
IpeJcTaBIeHHbIX HIke. HazoBuTe kakoe-1nbo 1udpoBoe cpesicTso,
3L. KOTOPOE MOXET OBITh IPUMECHEHO JUIsl PEICHHUs JaHHOM 3a1a4u.
1. v =f
Pemmre 3anauy Komm npu HavanbubIx yenoBusix: Y(1)=2 , t.e. naiiqute | YK-1.B.2
32. | 4actHble perienus quddepeHIHanbHbIX ypaBHEHUH, IPEACTaBICHHBIX

HUXKE




Brinmummte HoMep 101 KOTOPBIM PACHOJIONKEH P, ISl KOTOPOTO HE YVK-2.3.1
BBITIOJIHSIETCS. HEOOXOAUMBIN MPU3HAK CXOUMOCTH?
» N4 3
D 2ii
33, |2 Zn=1—s
3)
Zn =1 3n
w N°+ 3
4) anl 5
n°+1
Kakue npusHaku vccienoBaHus Ha CXOJAUMOCTh IPUMEHSIOT JJIs VK-2.V.1
YUCJIOBBIX PSIJIOB C MOJIOKUTEIHHBIMH YJICHAMU?
a) mpusHak Jlanambepa
34 b) npaswio Jlonurans
c) merox Kpamepa
d) npusnak Kommu.
35. | Ecnu psia cxoauTcesi, TO 4TO MOKHO CKa3aTh 00 00IIEM UJIeHe STOro YK-2.V.3
psina?
36. | Ecin o0Omuii unen psaga U, HE CTPEMUTCS K HYIIIO, YTO MOXKHO VK-2.B.2
YTBEPKAATh O CXOAUMOCTH psifa?
37. | OOwwii unen psiga U, CTPEMHUTCSA K HYJIHO. JIOCTaTOYHO JIK 3TOTO JUISE OIIK-1.3.1
TOTO, YTOOBI YTBEPIKAATh, UYTO JAHHBIN PSJT CXOIUTCS?
= 5n° OIIK-1.Y.1
Lo 3n*-2
WccnenoBaTh NaHHBIN psia Ha CXOAUMOCTh. BeiOepute MeTo
WCCIEA0BAHUS U3 CIIUCKA!
38. a) HHTerpaibHBIi MPU3HAK CXOMMOCTH
b) HeoOxoauMblii MPU3HAK CXOIUMOCTH
c) Ilpusnak Komu
d) Ilpusnak J{anambepa
n—5)2" OIIK-1.B.1
39. | UccrnemoBaTh cCXOMUMOCTH psifia Z —1(—)n
(5n+2)3
VK-1.3.2
[TycTh naH 3HAKOYEPEAYIOIIUNCS Pl Zn _, U, . Ecmu psz,
COCTaBJICHHBIN U3 a0COTIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOKHO
40. | cka3zaTh 0 3HaKOUepeayromeMcs psijie? BeiOepuTe BepHBIA OTBET.

a) Psan cxomures

b) Psn pacxomutcs




C) Psag cxomurest abOCOTIOTHO

Crenennsle psabl. IHTEpBaI U paguyc CXOJAUMOCTH. YK-1.¥.2

a1 1. Haiitu 06macTh CXOOUMOCTH psilia

Zx" =14+ X+ X2+ X"+
n=0

. = YK-1.B.2
CrenieHHOI psin Zanx CXOIUTCS B TOUKE X0.YTO MOXKHO
42. n=0
yTBEpKIaTh 00 aOCOMOTHON CXOIUMOCTH 3TOTO PsiJia B KAXKIOW U3
TOYEK X, TaKHX, 4To | X |<| X, |?
YK-2.3.1

1. Pasnoxwurs MHOrounesn f(X)=—-x>—-10x>—-30x—31 B psx

43.
Teilsopa B OKPECTHOCTH TOUKH X = —2

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

Kon

No i/t Ilepeuens Bompocos (3amay) i 3auera / nudd. 3adera
p P (sanas) 1 upd HHIUKATOpa

V4eOHBIM IJIAaHOM HE NpeaAyCMOTPCHO

IlepedyeHpb TeM AJs BBIOJIHEHUS KypCOBOIO MPOEKTa/ KypcOBOW pabOThl Ipe/CTaBIICHbI
B Tabaune 17.

Tabnuua 17 — IlepeueHb TeM /171 BBIIOJIHEHUs KYPCOBOI'O MPOEKTa / KypCOBOM paboThI
[TpuMepHBIii IepeYeHb TeM ISl BBITOJIIHEHHS KYPCOBOTO MPOEKTa/ KYpCOBOM
palboThI

Y4eOHBIM MJIaHOM HE PEIYyCMOTPEHO

No i/t

Bonpockl s mpoBeneHHs MPOMEXKYTOUYHOM aTTecTallMd B BHJE TECTHMPOBAHUSA
npeJcTaBieHbl B Tabnuie 18.

Tabnuna 18 — IlpuMepHbIil nepeyeHb BONIPOCOB AJIsl TECTOB

No
o Konx
[lepeueHb TECTOBBIX 3a/laHUN
n/ WHJUKaTOpa
m
1. | 3agaHue 3aKpBITOTO TUIIA C BBLIOOPOM OJHOTO MPABHILHOTO OTBETA YK-1.3.2
WNuctpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
Beruncnure
npenen
_ 3x*—5x—2
lim———
x>n X4+ X—8
1)1
2) 3
3) 15
4) -7

Ki1ro4 ¢ mpaBHUIIBHBIM OTBETOM: 2




3aaHue 3aKphITOTO THUIA ¢ BBIOOPOM OJHOTO MPaBUILHOIO OTBETA
Wuctpykuus: [IpounTaiite TeKCT, BRIOEPUTE OJIUH IPABHIBHBIA OTBET
Toukoii pa3pbiBa GyHKIIIH
. x-3
y (x> +3)Inx
SBJISIETCS] TOUKA
1) 6
2) 2
3) 1
4) 4
Ki1rou ¢ nmpaBuiIbHBIM OTBETOM: 3

VYK-1.V.2

3aiaHue 3aKphITOTO THIIA ¢ BHIOOPOM OJTHOTO NMPABUIILHOTO OTBETA
Wuctpykuus: [IpounTaiite TeKCT, BRIOEPUTE OJIUH IPABHILHBIA OTBET
[TpousBoaHas GyHKIMH

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

3aanue 3aKpBITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
WNucrpykmus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
AbGcmucca sketpemyMa QyHKITUU

y =8—X" + X paBHa

1) 8

2) 05

3) 1

4) -05

Ki1r04 ¢ mpaBUIIBHBIM OTBETOM: 2

VYK-2.3.1

3amanue 3aKpBITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
[Tpu kakux 3HAUEHUSAX apryMeHTa (PYHKIIHUS UMEeT

sxcTpeMyM Y = 2X° —1,5X+5

1) 8

2) 05

3) 1

4) -05

Kittou ¢ mpaBunsHbIM oTBETOM: 2,4

VK-2.V.1

3aanue 3aKpBITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
Breruncnure uaTerpal

J dx

(1+ x*)arctg*x

1) - L +C
arctgx

2) In|arctgx|+C

3) ! +C

~arctg’x

VK-2.V.3




4) o +C
arctgx

Kittou ¢ mpaBuibHbIM OTBETOM: |

3aiaHue 3aKphITOTO THIIA C BLIOOPOM OJJHOTO MPaBUILHOTO OTBETA
Wuctpykius:[IpounTaiite TeKCT, BLIOGPUTE OJMH MTPABIIBHBIN OTBET
Brruncnute npou3BoaHy0 GyHKIIUU

y=(3-8x)°°

1) 0,5 (3-8x)°°(-8)

2) 0,5 (3-8x)°% (8)
3) 0,8 (3-8x)05 (-8)
4) -4 (3-8x)°°

Kittou ¢ mpaBunsHbIM oTBeTOM: 1,4

YK-1.3.2

3aiaHue 3aKphITOTO THIIA ¢ BLIOOPOM OJTHOTO NMPABUIILHOTO OTBETA
WNucrpykmus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
BbrancnuTe npou3BOAHYIO BTOPOTO MOPsiAka PyHKIUU

y — eSx—l

1) y=25""

2) y — e5x

3) y — 5e5x—l

4) 25

Kirou ¢ mpaBuiibHBIM OTBETOM: 3

VK-1.V.2

3aaHue OTKPBITOTO THUIIA

WNuctpyknus: [IpounTtaiiTe TEKCT U 3alIUIIUTE OTBET

Hanummre, kak Ha3pIBaeTCsl IPOU3BEICHUE IPOU3BOIHON (DYHKIIUU U
IIPUPALLECHHS APTYMEHTA

OtBer: .... yHKIUH.

Koy ¢ npaBuiibHbIM oTBeTOM: ndepenunan

VYK-1.B.2

10.

3aaHue OTKPBITOTO THIA
WNuctpyknus: [IpounTtaiiTe TEKCT U 3aIIUIIUTE OTBET

HaHI/IH_II/ITe, KaK Ha3bIBACTCA TOYKA pa3phbIiBa, €CJIN CKAaYOK q)YHKI_II/II/I B OTOH

TOYKE UMECT KOHCYHOC 3HAUYCHUC.
OtBeT: TOUKa pa3phiBa ....
Kirou ¢ mpaBWIBHBIM OTBETOM: BTOPOI'O poja.

VK-2.3.1

11.

3amaHne 3aKpBITOTO THITA HA YCTaHOBIICHHUE MTPABUILHON
10CJIEI0BATEIbHOCTH

WNuctpyknus: [IpounTaiiTe TEKCT M YCTAHOBUTE MTOCIIEIOBATEIBHOCTD
3anuiuTe MOCIeI0BaTeIbHOCTD NEHCTBUI MPHU PEIICHUH 3a/1a4H:
Teno nBUkeTcs Mo 3aKOHY

S(t)=5t3+1(m/c), 4TO6BI BEIYHCITHTE CKOPOCTH B MOMEHT BPEMEHH
t=5 4ac Hy)xHO

A) NOACTaBUTH 3HAUE€HHE BpeMeHU t=54ac B ypaBHEHHE MepeMeleHus
B) BeIpa3uTh Bpems B CeKyHIax
B) pa3nenuts nepemenienre Ha BpeMs

VK-2.V.1




') B3sTH IPOU3BOIHYIO OT EPEMELICHHS
J]) noacTaBUTh B ypaBHEHHE IMPOU3BOJHON 3HAUCHUE BPEMEHU
Kutou ¢ mpaBusibHbIM oTBeTOM: BB/

12.

3aaHue OTKPBITOTO THUIIA

Wucrpykuus:  IIpounTtaite  TekCT WM 3alMIIUTE  Pa3BEPHYTHIN
000CHOBaHHBIN OTBET

Kakoii umMeeT BuJI ypaBHEHHUE KacaTeIbHOU K rpaduKy (yHKIHH

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

1) y=2x+4

2) y=4x+3

3) y=2x-5

4) y=3x—4

Kirou ¢ npaBuabHEbIM oTBeToM: Y =3X—4. Tak kak y'(X) =3x%,y'(1) =3u
y(@) =-1. ITostomy k =3,b=-4.Torna y=3x—4- ypaBHeHue
KacaTebHOH K rpaduKy GyHKIMH Y = X° —2 B €ro TouKe ¢ abCIICcCoit
Xo=1.

YK-2.V.3

13.

3aanue 3aKphITOTO THIIA C BLIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA
WNuctpyknus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
Bbluncnure 3HaueHue NpOU3BOJAHON BTOPOTO MOPSAKA

GyHKIMH Y = SiN 2X +4X B TOYKE X :%

1) 0
2) -1
3) 3
4) -4
Kitrou ¢ mpaBuibHBIM OTBETOM: 4

VK-2.B.2

14.

3aaHue 3aKpBITOTO TUIMA C BBIOOPOM OJHOT'O MPaBUIILHOTO OTBETA
WNucrpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
MHokecTBO 1epBO0OPa3HBIX (PYHKIIUU

f (X) = —x—cos 3xumeeT BUA

1) L Xsin 3x—lcos3x+C
3 9
2) 3xsin 3x+%cos3x+C

3) 3xsin 3x—%cos3x+C

4) 3xsin3x+9cos3x+C
Kitrou ¢ mpaBuiIbHbBIM OTBETOM: 1

OIIK-1.3.1

15.

3alaHue OTKPBITOTO THUIIA
Wuctpyknus:  [IpounTaiilte  TeKCT W 3alUIOUTE  Pa3BEPHYTHIN
000CHOBaHHBIN OTBET

64
dx
Ecnu x onpeneneHHOMY HHTErpaty I ————— TIPUMEHUTH NOJICTAHOBKY
X+ 3[x

OIIK-1.V.1




X =t°, TO OH mpuMeT BHI. .
t>dt

Kirou ¢ mpaBWIbHBIM OTBETOM: 6 I —
"+t

16.

3amanue 3aKpBITOTO THIA ¢ BEIOOPOM OJTHOTO MPABUILHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MPaBUIBHBIA OTBET
VYxaxuTte QYHKINU, KOTOPBIE SBJSIOTCS SKBUBAJICHTHBIMU ITpU X —> 0
1) Xusinx

2) X utg2x

3) Xwu CcoS2X

4) Xwusin2x

Kittou ¢ mpaBuiIbHbIM OTBETOM: |

OIIK-1.B.1

17.

3amanue 3aKpBITOTO THITA C BLIOOPOM OJTHOTO MPaBUIIBHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MPaBUIBHBIA OTBET
Kakoe 13 HuKe nepeurcieHHbIX MPEIJI0KEHUN ONPEAENISIET TPOU3BOAHYIO
byHKIMM (KOT/1a MpHUpaIieHne apryMeHTa CTPEMUTCS K HyI0)?

1) oTHOMIEHKE TpUpalleHns QYHKIUN K IPUPAIIECHUIO apryMEeHTa

2) oTHOIIeHUS (PYHKLIMHU K IPUPAIICHUIO apryMeHTa

3) oTHOMIEHKE TIpesiena GYHKIMU K apTyMEHTY

4) npenen OTHOIICHHS IpUpAIeHus GYHKIHH K TPUPAIICHUIO apryMeHTa
Kirou ¢ npaBunibHbIM 0TBETOM: 4

VK-1.3.2

3amaHue 3aKpHITOTO TUITA C BBIOOPOM OJIHOT'O MPABUIIBHOTO OTBETA
Wuctpykuus: [IpoynTaiite TeKCT, BEIOCPUTE OMH MPABUIbHbIA OTBET
[Monuerit tuddepenman GyHKIIN
z = x’y? paBen

1) 2x*ydx+3x’y*dy

2) 3x°y*dx+2x’ydy

3) 3x*ydx+2x’ydy

4) 2x*y*dx+3x°ydy
Ki1t04 ¢ mpaBUIIbHBIM OTBETOM: 2

VK-1.3.2

3amanue 3aKphITOrO THITA C BEIOOPOM OJIHOTO MPABUIILHOTO OTBETA
Wuctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH IPABUIBHBIN OTBET
VYKaxnute CXOIAINICS YUCIOBOMN P

1y v L

n=1y2

2) Z:ﬂF

o 1
3) Zn:l%
DI

né
Ki1ro4 ¢ mpaBHUIBHBIM OTBETOM: 2

VK-1.V.2

3aaHue 3aKpbITOrO THIA C BBIOOPOM OJHOTO NMPaBMIIBHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPABUIBHBIN OTBET
YKakuTe CTeNeHHOM psf, 1uisd Kotoporo uHrepsai (0;2) sisiercs

VYK-1.B.2




HHTEPBAJIOM CXOAUMOCTH.

) ¥ -2y
2) 37 n(x-2)
3) Z:zl%(x—l)”
4) > n(x+2)

Ki1rou ¢ npaBusibHBIM OTBETOM: 3

3aaHue 3aKpBITOTO THUIIA C BELIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
Wuctpykuus: [IpounTaiite TekCT, BBIOEPUTE OJIUH IPABHIBLHBIA OTBET
YKaKUTE 4aCTHYIO MPOU3BOIHYIO IO Y QYHKITUU JIBYX

HEPEMEHHBIX Z = 3X°y

1) 6

2) 6xy

3) 6x

4) 3x?

Kitou ¢ npaBuibHBIM 0TBETOM: 4

VYK-2.3.1

3aanue 3aKphITOTO THIIA C BELIOOPOM OJHOTO MPaBUIHLHOIO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
HeoOxoaumblii mpu3HaK CXOAUMOCTH HE BBITIOTHEH IS psa

» N*+3
D Xy
w 2
D 2oz
»  5n?
Y Loz
» N°+3
4 z“=1 nsil
Kittou ¢ mpaBUIbHBIM OTBETOM: 3

YK-2.V.1

3a/laHue 3aKpBITOTO TUIIA HA YCTAaHOBJIEHUE COOTBETCTBUS
WNuctpyknus: [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE
K kakoMy BUy OTHOCUTCS KayKIbI U3 PSIIOB

1) Zco n2 +3 4) (I)yHKLII/IOHaHLHbII?'I
n=1 n3 + 7 pf{ﬂ

2) > n(x+2)" 5)3HaKoMepeMeHHbIH
pan

3 » (-5)"*'n? 6)IlonoxxutenbHbII
) Zn:l PR YUCIIOBOU PN

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

VK-2.V.3

3amanue 3aKpBITOTO THIIA C BLIOOPOM OTHOTO MPaBUIHLHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BRIOGPUTE OJIMH MPABUIIBHBIN OTBET

VK-2.B.2




PaccuunTaiiTe 4acTHYIO MPOU3BOIHYIO j_z ¢byHkuu  z = cos(5x + 2y)
y

1) 2cos(5x+2y)

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

3) cos(5x+2y)

4) (5x+2)cos(5x+2y)
Kirou ¢ mpaBUJIBHBIM OTBETOM: 2

3amanue 3aKpBITOTO THITA C BLIOOPOM OJTHOTO MPaBUIHLHOTO OTBETA

WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MPaBUIBHBIA OTBET

> o (X+2)"

Haiijnre o6macts cxomumocty ' (x+2)
n=1 nznfl

1) [-4,0)

2) (-31 O)

3) (-2,0)

4) [-1,0)

Kittou ¢ mpaBusibHBIM OTBETOM: 1

OIIK-1.3.1

3aaHue 3aKpbITOrO TUIA C BBIOOPOM OJHOI'O MPaBHIIBHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
Jana ¢pyuknus f(x) =e*, Torma nepsbie TpU (OTIMYHBIE OT HyJIsS) YWieHa
pasnoxxeHus 3Toi GyHKuU B psj Telnopa B OKPEeCTHOCTH TOUKU X, =0

AMEIOT BAJL
1) 1+3x —g X2

2) 1+3x+9x°
3) 1-3x+9x°

4) 1+3x+%x2

Kirou ¢ mpaBuiIbHBIM OTBETOM: 4

OIIK-1.V.1

10.

3asanue 3aKphITOrO THIA C BLIOOPOM OJTHOTO MPABHIIBHOTO OTBETA
Wuctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIUH IPABUIBHBIN OTBET
Heob6xoauMerit mpr3HaKk CXOAMMOCTH HE BBITIOJIHEH IS psijia

2
1) Zw n“+3

nd 7
® 2
2 _c
) Zn:l n3 +4
»  5n?
3 -
) anl 3n2 _ 2

2
4) Zw n“+3

L |
Kitrou ¢ nmpaBuiibHBIM 0TBeTOM: 1

OIIK-1.B.1

11.

3agaHue 3aKphITOrO TUIMA C BBIOOPOM OJHOT'O MPaBUIILHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BRIOEPUTE OJIMH MTPaBUIBHBIN OTBET
3HavyeHue (PYHKUIUH JIByX NIepeMEeHHbIX z=3x-2y+16 B Touke A(1,2) paBHO
1) 15

2) 20

3) -15

4) -20

Kirou ¢ mpaBuiibHBIM OTBETOM: 1

VK-1.3.2




12.| 3aganue 3aKpHITOTO THIMA C BHIOOPOM OJTHOTO MPABUIBHOTO OTBETA YK-1.¥.2
Wucrpykuus: [IpounTaiite TekcT, BRBIOEPUTE OJUH MPABUILHBIA OTBET
Vkaxure THI qu(depeHnuanbHoro ypapaenus (2x + 1)y' + v = x
1) VYpaBHeHHE ¢ pa3ACSIONMMUCS TEPEMEHHBIMH
2) JluneitHOe ypaBHEHHE
3) Vpasuenwue bepuymim
4) YpaBHeHHE B MOJTHBIX AU PepeHIInanax
Kitrou ¢ mpaBUIIbHBIM OTBETOM: 2

13.| 3aganue 3aKpHITOrO THMA C BHIOOPOM OJTHOT'O MPABUILHOTO OTBETA YK-1.B.2
Wucrpyknus: [Ipountaiite TeKCT, BBIOEPUTE OJIUH MPABUIIBLHBIN OTBET
Ykaxure obuiee pereHue nudhepeHuaIbHOT0 YpaBHEHHS

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

1) y=2m[2x+ 1|+ C
2) ¥y =In|2x +C|
2
3 —_—
)y In|2x+1|+C
4) vy = 3In|x|
K104 ¢ mpaBWIBHBIM OTBETOM: 3

14.| 3aganue 3aKpbITOrO THUIIA C BBLIOOPOM OAHOTO MPABUIIBHOTO OTBETA YK-2.3.1
WNucrpyknus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
VYkaxkute yactTHoe peuieHue nuddepeHuanbHoro ypaBHEHUS

v' + 2y = 4, yjoBJeTBOpSIOIIEE HAYATBHOMY ycioBHio V(0) = 5:

1) y=4e ¥ +5
2) v=4-—x
3) y=3*+2
4) y =2 42
Ki1r04 ¢ ipaBHIIBHBIM OTBETOM: 3

[lepeueHb TeM KOHTPOJNBHBIX PabOT MO MUCIUIUIMHE OOYyYaromuXcs 3a04HON (GopMbl
00yd4eHus1, IpeIcTaBlIeHbl B Tabumie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PaObOT

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIONIMEe  HPOLEIyphl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOUIUMX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M MPOLEAYPY
MPOBEJCHUS TEKYLIEr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTecTaluy 00yJaromuxcs
I'VAIL

11. Meroauueckue yKazaHus JUIsi 00yJaroMIUXCsl 10 OCBOCHUIO TUCIUIITUHBI

11.1. Metonuueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepHana — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE H3JIoKeHHe ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JIeKIHMU B
paMKax AWUCHUILIIMHBI HE B TOM, YTOOBI OJIYUYNUTh BCHO I/IH(bOpMaIII/IIO 10 TEME, a B OCBOCHHHU
byHaaMEHTaNbHBIX MpoOJeM JUCHUUIUIMHBL, METOJOB HAy4YyHOrO TMO3HAHMS, HOBEUIIHNX




JTOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JEeKIUsl BBIMOIHIET METOAOJOTHYECKYIO,
OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIMs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOU oO0yacTu 3HaHuUs, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYarOMKUMUCS JIEKIIMOHHOTO MaTepHana;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBECHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NPOPECCUOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpPeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXO0AUMOTO Il CAMOCTOSTEIbHON pabOThI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTHS HA OIIKaNIINE TO/BI,

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuas (BbIACIATH IJIABHBIE MBICIU U
IIOJIOKECHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B PA3JIMYHBIX
bopmynHupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaioB H
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepuallia IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCHUIUIMHE.

CrpyKTypa NpefocTaBieHUs JEKIHNOHHOIO MaTepuara:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.

—  @opMyIMpPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Nnnroctpupyromuye npumMepsl.

11.2. Metoauueckue ykazaHUs UIsi OOY4YaOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTuueckoe 3aHSATHE SBISETCS OAHONW M3 OCHOBHBIX (DOpPM OpraHu3aluHu y4eOHOTO
mpoiiecca, 3aKJIF0YAIOIIasCs B BHITOJIHEHHH 00YJarOIIUMUCS T10]T PYKOBOJICTBOM IPETIOIaBaTEeIs
KOMIUIEKCa Y4YEeOHBIX 3aJaHUil C 1EeJIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JTUCHUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITEIHBHOCTHU.

[enpro MpakTUYECKOTO 3aHITHS U 00ydJaroIerocs: BIsSETCs MPUBUTHE 00YJarOIIUMCS
YMEHUHN U HABBIKOB MPAKTUUECKOU JEATETLHOCTH 110 U3y4aeMOU TUCIUIIINHE.

[Tnanupyemble pe3yabTaThl MPU OCBOSHUHU O0YUYAIONTUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, yriyOJeHue, pacllupeHue M AeTau3alius 3HAHUWA TpU PElIeHUU
KOHKPETHBIX 3a71a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAMH W METOAMKAMHM HM3YYEeHHsS KOHKPETHOW Yy4yeOHOMU
JHUCIUTLINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHCHMS 3aTaHMUI;

— CBSI3aHHBIE C MOJIyY€HHEM HOBOW MH(POpPMAIUH IMyTEM CaMOCTOSATEIHHO BHIOPAaHHBIX
obecrnevyeHrne paluoHAIBHOTO COYETaH!sI KOJUIGKTUBHOW U MHAUBUIyalbHOU (popM 00ydeHHs.

@YHKINN MPAKTUYECKUX 3aHATUN:

— IIO3HaBaTelIbHasd;

— pa3BHBaoILas;

— BOCHOHUTATCIbLHAS.

[To xapakTepy BBIMOIHAEMBIX OOYYAIOIIUMCS 33aJaHUN MO TNPAKTHUYECKUM 3aHATUSM
MOAPAa3ICIAIOTCS Ha!



— O3HAaKOMHWTEJIbHBIC, MPOBOJUMBIC C IEJIbI0 3aKPCIUICHUS W KOHKPETHU3aI[UH
U3yYCHHOT'O TEOPETUIECKOTO MAaTEepUAIa;

— aHAJIWTUYECKUE, CTABSIIUE CBOCH IIEJIbIO MOJYyYCHHE HOBOW MH(OpMAIMK Ha OCHOBE
(dbopMan30BaHHBIX METOJIOB;

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

®dopMbl OpraHu3aIiy TPAKTHYSCKUX 3aHATHIA:

- B UHTCpaKkTUBHOW (opme (pelicHHe CUTYallMOHHBIX 3ajad, 3aHATHS 110
MOJICTTMPOBAHHIO PEATBHBIX YCIOBHIA, TPYIIIIOBBIC THUCKYCCHH);

- B HC MHTEPAKTUBHOH (Gopme (BBIMOJHECHHE YIPaXXHCHHUU, PEIICHUE THUIOBBIX 3ajad,
pelleHHe CUTYallMOHHBIX 337124 U IPYyroe).

TpebGoBanwust kK MPOBEACHUIO TPAKTUYCCKUX 3AHITUN

[IpakTuyeckne 3aHATHS HAYMHAIOTCS C 3alUCH B OKypHaJd  MpEnoJaBaTems
NPUCYTCTBYIOIINX CTYACHTOB. 3aTe€M OOBSBISIETCS TEMA MPAKTUYCCKUX 3aHATHIA.

[IperoaBaTens YUTAeT YCIOBME 3ala4d M TpejiaraeT CTYACHTAM CaMOCTOSTEIbHO
pelUTh 3a/1a4y, UCIOJb3ys 3HAHUs, TMOJTYYCHHBIC CTYACHTOM Ha JieKnuu. CTYACHT, KOTOPBIU
NEPBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydyae ecnm CTYIEHT MPaBUIBHO PEIIMI
3ajiauy, OH mojy4aer 5 0amioB. Ecnu cTyaeHT pemraer 3aady ¢ MOMOIIBIO MPEIOAaBaTes, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIIOYas OLEHKY
MOCEIIaeMOCTH) TMepeBoJsATCS B OOHychl (kauectBO) or O mo 5 OammoB. OTu OOHYCHI
N00aBIISIIOTCS K 00IIel cyMMe 0aJuIoB B paMKaX MOJTYJIbHO-PEUTHHTOBON CHCTEMBI.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHLHOM
paboThI

B Xoje BBITIOTHEHUS CaMOCTOSATEIBHONW pabOThI, OOYUAIONIHIICS BBIIOIHSIET paboTy IO
3a[JaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpENoiaBaTelisi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3Hoe IIaHUpPOBaHKUE pabovyero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU W CHUCTEMAaTH3allMM NPUOOpETaeMbIX 3HAHUHM, 00ecreunBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEeHMs, NOMOIaeT MOJYyYUTh HABBIKU IOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MeTtoauueckie MaTepuaibl Ui CaMOCTOSITENIbHOM paboThl 00ydaromuxcs yKa3aHbl B
Tabnuue 8.

11.4. Metoauueckre yKazaHus [UIsl OOYYarOIIMXCS TIO MPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBaeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIEIbI0 OICHUBAHHS XOJa OCBOCHUS
IUCIHTIINHEL

B Tteuenue cemectpa B cucreme aucTtaHiMoHHOro ooydenus I'YAII B ¢opme
TECTUPOBAHUSI TPOBOJATCS JBE TMPOBEPOYHbIE pPAOOTHI MO PEMICHUIO 3a7a4y W OJIUH
TEOPETUYECKHI ompoc (TepedeHb BOMPOCOB JUIsI TECTOB pa3MelleH B «baHke BOMpPOCOB» B
cuctemMe AucTaHOUOHHOTO oO0yueHuss [YAII), Ha npakTHUECKUX 3aHIATHIX MPOBOJSATCS
MPOBEPOYHBIC PAOOTHI TIO pa3jeiiaM Kypca B MMUCBMEHHON (opMe, pacCUMTaHHBIC KaK Ha IIeJI0e
3aHATHE, TaK U HAa €T0 YaCTh.

Pe3ynbTaThl TEKymiero KOHTPOJIS YCIIEBAeMOCTH OYAYT YYUTBIBATHCS IPH TPOBEIACHHUN
MPOMEXKYTOUHOM  arrectaiid  (IpU  WCIONB30BAaHUHM  OAUIBHO-PEUTUHTOBOM  CHCTEMBI
OIICHUBAHMSI, KaXJbI BHJ KOHTPOJS OIICHHBACTCI B OaiaX, M3 KOTOPBIX (OPMHUPYETCS
UTOTOBBIN PE3yJbTAT).



11.5. Meroauyeckue ykKazaHus sl OOYYArOIIMXCS MO MPOXOKIECHUIO MPOMEKYTOUHON
arrecraquu.
[TpomerxyTouHas aTTecTalus 00yJaroImuxcs IpeaycMaTpUBaeT OIICHUBAHUE TPOMEKYTOUHBIX U

OKOHYATCJIBHBIX PE3YJIbTAaTOB O6y‘I€HI/I${ 0 AUCHMIIIINHE. OK3aMeH — (bopMa OLCHKH 3HaHI/II71,
MMOJIYYCHHBIX O6y‘IaIOH_[I/IMC${ B IMPOLECCE N3YUCHUMA BCeH JUCHUIINIMHBI N €€ YaCTHu, HaBbIKOB
CaMOCTOSITEIILHOMI pa6OTI)I, CIIOCOOHOCTH INPUMEHATh HUX JIA PCIOCHHUA IMPAKTUYCCKHUX 3aJad.
:‘)K3aMeH, KaK IIpaBHJIO, IMPOBOAUTCA B IICPUOLA 3K3aMeHaHHOHHOﬁ CECCMM M 3aBCPHIACTCA
aTTeCTallMOHHOM OLICHKOM «OTJIHYHO», «Xopomo», «KYHOOBJICTBOPUTCIILHOY,
«HCYOOBJICTBOPHUTCILHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyio IporpaMmMy JUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




