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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
POrpaMMy BEICIIETO 00pa30oBaHUs — MPOTPaAMMy CICIHATUTETA TI0 HAIIPABIECHUIO TOATOTOBKH/
crienpanbHOCTH 25.05.03 «TexHuyeckas 3KCIUTyaTalus TPaHCIIOPTHOTO Pagno000pyI0BaAHUS
HATPaBICHHOCTH/CIICIIUATH3AIH «Texuuueckas AKCIUTyaTalus PaaNO03JIEKTPOHHOTO
000py/I0BaHUs a3PONOPTOB U BO3AYIIHBIX Tpaccy. Jucuumiuna peanusyercs kadenpoit «Nely.

JucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIIMX KOMIICTCHITHIA:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CHCTEMHOTO MOJIX0/a, BEIpaOaThIBaTh CTPATETUIO JEHCTBUI

ConepkaHnve  AUCHUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCYHCIICHUEM, TEOPHEW MPEACIIOB U PSIJAOB H HX
MIPUMEHEHUEM.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOMIHE (QOPMBI OpraHU3aAlNUU
yueOHOro mpoliecca: JEKINH, IPAaKTUYECKHE 3aHIATHSI, CAMOCTOsITeNIbHAs padoTa 00y4aroIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBa€MOCTH, MPOMEXYTO4yHas arTectauus B (opme »sk3amena (1 cemectp),
sK3ameHa (2 cemectp).

OO0miasi TpyAO0EMKOCTh OCBOEHHS JUCLUUILUIMHBI COCTaBISET 9 3a4eTHBIX eauHul], 324
yaca.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUMA »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— ($OopMUPOBaHUE y CTYICHTOB IIOHUMAHUS POJIM MATEMATHKU B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKOM NESTEILHOCTH B U30paHHON CHEIUAIbHOCTH;

— (¢dopMUpOBaHUE Yy CTYJCHTOB CIIOCOOHOCTH M HaBBIKOB ()OPMYIIMPOBATH M PEIIaTh
npodeccuoHabHBIC 3a/J1auyd C HCIOJb30BAaHUEM amraparta MaTeMaTHYECKOTO
aHaims3a.

1.2. JlucummninHa BXOJIUT B COCTaB 00s3aTEIHLHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WM UX YacTsMHU. KoMIeTeHIIMH U UHIUKATOPbl UX JOCTHKEHUS MPUBEACHHI B
tabnue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus Kon n
Kon v HanMeHoBaHNE HHIUKATOPA JOCTHUKCHHUS
(rpymma) HaMCHOBAaHHE
KOMITETCHIIUH
KOMITETCHITHT KOMITCTCHIINH
VYK-1.3.1 3HaTh METObI KPUTHUECKOTO AHAIIN3A U
YK-1 Cnocoben ABLKP
CHUCTEMHOTO MoAX0/a
OCYIIECTBISTh
N YK-1.3.2 3HaTh METOIMKU Pa3pabOTKU CTpaTerun
KPUTUYECKHUI aHAIIN3 N .
JIEACTBUM JIJISl BBISIBJICHUS U PEIICHUSI IPOOJIIEMHBIX
PoOJIEMHBIX .
YHuBepcanbHbIe . CUTyalui
CUTYaIlMil Ha OCHOBE . .
KOMIIETCHIINH CHCTEMHOLO VYK-1.Y.3 ymeTs BelpabaTbIBaTh CTPATETUIO IEHCTBUI
HomxOTa JUTSI pEIICHUS TPOOJIEMHOM CUTYyaINH
’ VK-1.B.1 BnageTh HaBbIKaMU CUCTEMHOTO U
BbIpa0aTHIBATH
. .. | KpUTUYECKOTO MBIILIECHUS; METOJUKAMHU TOCTaHOBKHU
CTPATETUIO IEUCTBUI
IEJIH, OTIPECIICHUS CTIOCOO0B €€ IOCTHIKEHUS

2. Mecro nucuuruinHbL B cTpykType OI1

JucnunnuHa He Oa3upyeTcs Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU MPH
W3Y4YEHUU B BBICHICH IIKOJIE KAKUX - TUOO TUCIUILINH.

3HaHUs, TMOJYYEHHbIE NPH HU3YyYEHUHM Marepuana JaHHOM JMCLHMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK U UCIIOJIB3YIOTCS MPU U3YUYECHUU APYTUX AUCHUTLINH:
- Teopust BeposiTHOCTEN U MAaTEMAaTUYECKasl CTATUCTHKA;
- AJITOPUTMBI U CTPYKTYPBI JAHHBIX;
- CuCTEMHBIN aHaNN3;

3. O0beM U TpYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUITIIMHE (M paclpeielleHue 3TOH TPYA0EeMKOCTH 110 CEMECTpaM) MpeICTaBIeHbI B
Tabuie 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

B yueGHoi paboTs! Beero TpynoeMKOCTb 1O ceMecTpam
Nol No2
1 2 3 4

Oowan mpyooemKocma oucyununbl, 9/ 324 5/ 180 4/ 144

3E/ (uac)

U3 nux uacoe npakmuueckoi no02omoeKu

AyoumopHnule 3anamus, BCEro vac. 136 68 68

B TOM YHCIIE:




nexrun (JI), (gac) 68 34 34

npakTuyeckue/cemunapckue 3anarus (I13), 68 34 34
(gac)

naboparopusie padbots (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac) 108 54 54
CamocmosamenvHas paboma, Bcero (dac) 80 58 22
Buo npomesicymounoin ammecmauyuu. 3a4er, 9K3., k3 9K3.,
mudd. 3ager, sxk3amen (3ager, Audd. 3au, Ik3.) JK3., "

4. CopeprxkaHue JUCLUIUIMHBI
4.1. PacnpexneneHue TpyJI0EMKOCTH JUCLUIUIMHBI 10 pa3/eiaM U BUIaM 3aHSATHIM.
Paznenbl, TeMbI TUCHMITIIMHBI U UX TPYIOEMKOCTb IPUBE/IEHBI B Ta0nuLe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILIHNHBI, UX TPYAOEMKOCTh

Jexumu | 113 (C3)| JIP KII/KP

(1ac) (gac) (uac) (dac) CP (uac)

Pa3HCHI)I, TEMBI JUCIUITINHBI

Cemectp 1

Pazoen 1. Teopus npedenos 6 10 8
Tema 1.1. OcHOBHBIE I€MEHTapHBIC (PYHKIINH.
YucoBbIe MHOXKECTBA.

Tema 1.2. llpenen GpyHKIUH 11pH
HEOTpaHMYEHHOM pocTe aprymMenTta. Teopemsl o
npezenax.

Tema 1.3. Tlpenen pyHKIIMU B TOUKE.
HenpepriBHOCTB. 3aMedaTenbHbIe MTPeIebl

Paszoen 2. Jlugpghepenyuanvroe ucuucnenue
Tema 2.1. Onpenenenue npou3BoaHou. Ee
Ir€OMETPUYECKUM U MEXaHUYECKHUM CMBICII.
Tabnuia npou3BOAHBIX, YaCTh 1.

Tema 2.2. TlpaBuna nuddepeHupoBanus.
[Tpou3BoaHas COKHON (PYHKIINH, IPOU3BOIHAS
obpatHoi ¢pyHkuuu. Tabauia Npon3BOIHBIX,
qacTp 2.

Tema 2.3. IIpou3BOJHBIE BBICIIUX MOPSAKOB. 12 12 25
Teopemsl 0 muddepeHIHpyeMbIX QYHKIMSIX.
Tema 2.4. Ilpasuno Jlonurans. @opmyna
Tennopa.

Tema 2.5. {uddepennuan GyHKIIuU IepBOro
nopsaka. Juddepennnans BEICIINX TOPSIKOB.
Tema 2.6. ViccnenoBanue GyHKIHMI ¢ TOMOLIBIO

IMPONU3BOJHBIX




Pazoen 3. Hnmeepanvnoe ucuucienue

Tema 3.1. TlepBooOpa3zHas. HeonpeneneHHbII
nuHTerpan. CBolicTBa HEONPEAETIEHHOTO
UHTErpana.

Tema 3.2. Tabnuna unTerpainos. Merox
3aHeceHus nmoJ 3Hak nuddepennuana. Meroa
3aMeHbl IEPEMEHHOM WHTETPUPOBAHUSI.

Tema 3.3. InTEerpupoBaHue Mo 4acTsIM.
WuTerpupoBanne pallioOHATbHBIX BbIPAXKEHHIH.
Tema 3.4. InterpupoBanue
TPUTOHOMETPUYECKHUX BBIPAKECHUIA.

Tema 3.5. OnpeneneHHbld HHTETPAJL.
Onpenenenuie U CBOMCTBA.

Tema 3.6. VIHTerpan c nepeMEeHHbIM BEPXHUM
npenenom. @opmyna HeroToHa - Jleiibauna.
Tema 3.7. HecoOCTBEHHBIE HHTETPAJIBI.

Tema 3.8. IlpunoxeHus onpeneaeHHoro

HHTErpaia.

16

12

25

Uroro B cemectpe:

34

34

58

Cemectp 2

Pazoen 4. Qynxyuu neckorvkux nepemerHHvIx
Tema 4.1. DyHKIUSA HECKOJIBKUX EPEMEHHBIX.
OcHoBHbIE IOHATHS. HenpepbIBHOCTS.
Tema 4.2. luddepennupoBanue GyHKIUH
HECKOJIbKUX NIEPEMEHHBIX. YacTHbIE
npousBoaubie. Juddepennman. [IponsBognas
cloKHOM (yHKIMH. YacTHBIE TPOU3BOIHBIC
BbICIIKX NOpsAakoB. opmyna Tensopa.

Tema 4.3. ViccnenoBanue GyHKIUN

HECKOJIBKMX MTEPEMEHHBIX.

10

Pa3zoen 5. Jlughghepenyuanvuvie ypasnenus
Tema 5.1. {uddepennuanbubie ypaBHEHHUS
nepBoro nopsaka. OCHOBHbBIE MOHATHSI.
HuddepenunansHble ypaBHEHUS C
pasessoImUMUCs epeMeHHbIMU. OJTHOPOAHbIE
muddepeHIManbHble YpaBHEHUS IEPBOTO
Hopsi/IKA.
Tema 5.2. Jluneiinsle quddepeHuraibHbe
ypaBHEHHS TIEPBOTO TOPSAIKA. Y paBHEHUE
bepuymu. luddepennnansusie ypaBHeHUs
BBICHINX TIOPSIIKOB, JTOIYCKAIOIINE TIOHIKEHUE
Hopsi/IKa.
Tema 5.3. JIuneitHble 0THOPOIHBIE
nuddepeHranbHble YpaBHEHHS ¢ TOCTOSHHBIMU
kod(ppurmentamu. JInHETHBIE HEOTHOPOIHBIC
nuddepeHranbHble ypaBHEHHSI BHICILIUX

MTOPSIKOB.

12




Pazoen 6. Paowl

Tema 6.1. Yucnossie psiabl. OCHOBHBIE
onpeneneHus. PAsbl ¢ MonoXUuTEIbHBIMU
yneHamu. [Ipusnaku Jlanam6epa n Komn.

Tema 6.2. Heobxoaumblii npusHak. [IpuzHaku
cpaBHeHuUA. MHTerpanbHbiii npusHak Koru.
Tema 6.3. 3HaKONIEPEMEHHBIE PSbL.
AOGcomoTHas U ycinoBHas cxoaumoctu CBoicTBa
abcomoTHO cxoasamuxcs panoB. [Ipuznak

JleriOHuIIA.

Tema 6.4. dynkuronansHble psiabl. O6macTh

CXOJIMMOCTHU. PaBHOMEpHAasi CXOJIUMOCTb.

Crenennbie psanbl. UHTepBasl cxoguMocTtu. 1Tema

6.5. CBoiicTBa CXOISAIIMXCS CTETICHHBIX PSI/IOB.

Tema 6.6. Psawl Teiinopa u Makiiopena.

Tema 6.7. Pag @ypbe nepuoaudeckoit GyHKIIUH.
Tema 6.8. Psig @ypbe 4eTHOU U HEYETHOU

16 14 7

hyHKIIHH.

Hroro B cemectpe: 34 34 22

Hroro | 68 68 0 0 80

4.2. CopnepxaHue pa3/ieJioB U TEM JIGKIIMOHHBIX 3aHSATUH.
Conepsxanue pas3/iesIoB U TEM JICKIIMOHHBIX 3aHITHI MPUBEACHO B TaOnuIle 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO UK

Howmep paznena

HasBanue u cogepxanue pa3iesioB U TEM JICKIIMOHHBIX
3aHATUNA

Pa3zoen 1. Teopus npedenos

Tema 1.1. OcHOBHBIE 37eMeHTapHbIe QYHKIUU. YUCIIOBBIE
MHOECTBA.

Tema 1.2. Ilpenen GpyHKUUYU IpU HEOTPAHUYEHHOM POCTE

aprymeHrTa. TeopeMsl o npezenax.
Tema 1.3. Tlpenen ¢yHKumMu B TOYKe. HempepbIBHOCTE.
3amedarenbHbIC TTPEICIbI.

Paszoen 2. Jlughgpepenyuanvroe ucuucnenue

Tema 2.1. Onpenenenue npon3BoAaHoi. Ee reomerpuueckuit
U MeXaHW4yecKkuil cmbici. Tabnuia npou3BoHbBIX, 4acThb 1.
Tema 2.2. IlpaBuna nuddepenunpoBanus. [IpouszBonnas
CIIOKHOW (PYHKIIMU, TPOU3BOIHASL OOPAaTHON (YHKITHH.
Tabnuira mpou3BOIHBIX, YaCTh 2.

Tema 2.3. IIpon3BoiHbBIE BBICIIUX MOPSIAKOB. Teopemsbl 0
muddepeHIMpyeMbIX QYHKINAX.

Tema 2.4. lpaBuino Jlonurans. ®opmyna Teinopa.

Tema 2.5. luddepennuan GpyHKIUU IEPBOTO MOPSIIKA.
Huddepenunansl BHICIIUX TOPSAKOB.

Tema 2.6. UccnenoBanue GyHKIHHA ¢ TTOMOIIIBIO

MMPONU3BOAHBIX.




Pa3zoen 3. Humeepanvnoe ucuucnenue

Tema 3.1. IlepBoobpa3znas. HeornpeneneHHblii HHTErpal.
CBoiicTBa HEONPEeIEHHOTO HHTErpaa.

Tema 3.2. Tabnuma uHTETpAIOB. METO/ 3aHECSHUS TTO]T
3HaK nuddepenmana. Merosa 3aMeHbI IepeMEHHOM
MHTETPUPOBAHUS.

Tema 3.3. InterpupoBaHue 110 yacTsaM. MIHTerpupoBanue
paloHaIbHBIX BBIPAKEHUH.
Tema 3.4. UnTerpupoBaHue TPUTOHOMETPUYECKHUX

BBIPAXKEHHUI.

Tema 3.5. OnpenenenHplil unTerpan. Onpenenesue u
CBOMCTBA.

Tema 3.6. VInTerpain c nepeMeHHbIM BEPXHUM IIPEJEIIOM.
®opmyna Herotona- Jleitonuma.

Tema 3.7. HecoOCTBEHHBIC HHTETPAJIBI.

Tema 3.8. Ilpunoxxenus onpeaeeHHOro HHTerpaia.

Paszoen 4. @ynkyuu HeckonbKUX nepemMeHHbIX

Tema 4.1. DyHKIMS HECKOIBKUX NIEpeMEHHBIX. OCHOBHBIE
noHATHs. HenpepbIBHOCTSD.

Tema 4.2. lnddepennupoBanue GyHKIIHMH HECKOIBKUX
nepeMeHHbIX. YactHble mpoun3BoaHble. Juddepenmnmar.
[TpousBoHAs CIIOKHON QyHKIHH. YacTHBIC TPOU3BOTHBIC
BbICIIUX NOpsAaKoB. Popmyna Tensopa.

Tema 4.3. ViccnenoBanne QyHKIIMN HECKOJIBKUX
epeMEHHBIX.

Paszoen 5. Jlughghepenyuanvuvie ypasnenus

Tema 5.1. luddepennmanbubie ypaBHEHUS [IEPBOTO
nopsiaka. OcHoBHbIe noHATHS. Juddepennanbabie
YPaBHEHHUS € Pa3ACIAIOUIMMUCS IEPEMEHHBIMU.
OpnnHopoaubie quddepeHnnaIbHble ypaBHEHUS IEPBOTO
HOpsIIKA.

Tema 5.2. JIuneitnble nudpepeHnnanbHble ypaBHEHUS
IIEpPBOro MopsAaKa. YpaBHeHne bepHymn.
JuddepennmanbHbple ypaBHEHUS BBICIINX MOPSIIKOB,
JIOITYCKAIOIME TIOHMKEHHE MTOPSIKA.

Tema 5.3. Jluneitasie onHopoaHbIe U PepeHuanIbHbIe

YPaBHEHMsI ¢ TIOCTOSHHBIMU K03 urmentamu. JInneitHsie
HEOJJHOPOAHbIE TU(PepeHIINaTbHbIE YPaBHEHHS BBICILIUX
MOPSAIKOB.




Pazoen 6. Psaowi

Tema 6.1. Yucnosslie psiabl. OCHOBHBIE onipeeseHus. Psab

C IOJIOKUTENbHBIMU wieHaMu. [Ipu3naku JlanamOepa u

Kommu.

Tema 6.2. Heooxoaumebrit mpu3Hak. [Ipu3Haku cpaBHEHUS.
Nuterpanbusiii npusHak Koiu.
Tema 6.3. 3nakoniepeMeHHbIE psAsibl. AOCONMIOTHAS U

ycioBHas cxoauMocTu CBoiCcTBa aOCOMIOTHO CXOIALIUXCS

psnoB. [Ipusnak JleiiOnumna.

Tema 6.4. ®yakunoHaabHbIC psiabl. O0IaCTh CXOIUMOCTH.
PaBHOMepHas cxogumocTtb. CreneHHble psabl. IHTepBan

CXOJUMOCTH.

Tema 6.5. CBOWCTBA CXOSIINXCS CTEIIEHHBIX PSIOB.
Tema 6.6. Paawl Teitnopa u Maknopena.
Tema 6.7. Pag @ypbe nepuoanuecKoil GyHKIIUH.

Tema 6.8. Pang @ypbe 4eTHON U HEUETHON (PYHKIIUH.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATUH U UX TPYJOSMKOCTh IIPUBE/ICHEI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

W3 aux
No
Tpynoem | mpaktuue
Ne TeMbl MpakTHYECKUX DopMBI IPAKTHIECCKUX N pasnena
. . -KOCTb, CKOH
/1 3aHATHH 3aHATHH JIACIIAII-
(gac) MOJITOTOB
JINHBI
KH, (4ac)
Cemectp 1
Tema 1.2. Ilpenensl Paz6op 3ama4 nox
paIMOHAITLHBIX PYKOBOJICTBOM
1 | BbIpaxkeHuit Ha npenojaBaTes, 4 1
OECKOHEYHOCTH U B CaMOCTOSTEIIHLHOE
TOUYKE. pelieHue 3aaa4
Paz6op 3amaud o
Tema 1.3. K(EsOJ:[)(I:TBOMH
DKBUBAJICHTHEIE pYy
2 peroaBaTels, 6 1
OECKOHEYHO MaJEIE.
CaMOCTOSITENIHLHOE
Yuco e.
pelnieHne 3aaadq
Paz0op 3amau mo
Tema 2.1. 01;0 I([:TBOM 2
IIpousBoansIe. PYKOBOZ
3 MpenoiaBarels, 4 2
IIpaBuna
CaMOCTOSITEIIHLHOE
Qg epeHIMpoBaHUs
pelieHue 3aaad
Pa36op 3anau nox
KOBOJICTBOM
Tema 2.2.1lpousBoaHast Py A
4 N IperoaBaTels, 8 2
CJIOKHOM (PyHKITMH
CaMOCTOSITENHHOE
pelIeHne 3aaa4q
Pa30op 3amau mmo
Tema 3.1. Tabnuunoe p 33l A
5 PYKOBOJCTBOM 2 3
WHTETPUPOBAHUE
npenojaBaTens,




CaMOCTOSITENIbHOE
penieHue 3aaaq

Pa36op 3amau mon

Tema 3.2. BHecenue PYKOBOJCTBOM
6 | mox 3Hak IpernoiaBaTels,
muddepenimana CaMOCTOSITENILHOE
peleHue 3agay
Paz6op 3amaq mo
Tema 3.3. 3ameHa p 33 A
o PYKOBOJICTBOM
IIEPEMEHHOM.
7 IIpEnoiaBaTels,
WHTerpupoBanue 1o
CaMOCTOSITENILHOE
4acTsAM
pelieHue 3a1a4
Pa36op 3anay no
Tewa 3.4. KOI;SOIII([)TBOM ’
WNHuTerpupoBanue py
8 MIpEno1aBaTeis,
paLMOHATIBHBIX
. CaMOCTOSITENIbHOE
byHKUMMA
peleHue 3ajgay
2 cemecTp
Paz6op 3amay mox
KOBOJICTBOM
Tema 4.1. YactHble by A
9 IpernojiaBaTels,
IPOU3BOJIHBIE
CaMOCTOSITEJIbHOE
peleHue 3ajgay
Pa30op 3anau nox
Tema 4.2. YacTHbIE PYKOBOJICTBOM
10 | mpom3BOAHBIEC BHICIINX npenojaBaTelis,
HOPSI/IKOB CaMOCTOSITENIbHOE
pelieHue 3aaa4
Pa30op 3anau nox
Tema 4.3.OxcTpeMyM PYKOBOACTBOM
11 | pyHKIMM HECKOIBKUX IIpenoaaBaTes,
HEepEeMEHHBIX CaMOCTOSITENIbHOE
pelieHue 3a1a4
Tema 5.1. Pemienune
TG hepeHIMaTbHBIX
YpaBHEHUH [IEPBOTO Paz6op 3amau nmox
nopsaka. Oouue u PYKOBOJCTBOM
12 | yacTHbIe perieHusl. IpernoiaBaTels,
Astonomusie 1Y, 1Y ¢ CaMOCTOATEIIbHOE
pa3/ieJIeHHBIMHU U C peleHue 3agau
pa3eNsIIOIMMHUCS
epeMEHHbIMU
Tema 5.1. Pemienue
Paz6op 3amau nmox
OAHOpOHbIX Y
PYKOBOJICTBOM
nepBoro nopsanaka u Y
13 MpenoaaBaTens,
KOTOPBIE MOXKHO
CaMOCTOSITENIbHOE
MIPUBECTH K
peleHue 3agay
OJTHOPOJTHBIM
Tema 5.2. JIlnnerinnle Paz6op 3amay mox
14 nuddepeHImaIbHbIe PYKOBOJICTBOM
YpaBHEHHS TIEPBOTO npenojaBaTeis,
nopsiika. Y paBHEHHS CaMOCTOSITENIHOE




bepnynnu

PEICHUC 3aa4

Tema 5.2.
Paz6op 3amay mox
Huddepennmanbpabie
PYKOBOJICTBOM
YpaBHEHHUS B MOJHBIX
15 MpenoaBaTes, 2 5
nuddepenHmmanax.
MTernm — CaMOCTOSTEIIbHOE
PHPYIO perieHue 3aaa4
MHOKUTEIb.
Tema 5.2.
Paz6op 3amay mox
Huddepennmanbpapie
PYKOBOJCTBOM
YpaBHEHUS BBICIIIUX
16 MpenoaBaTes, 2 5
MTOPSIIKOB,
CaMOCTOSTEIIbHOE
JIOTTYCKAIOIINE
penieHue 3aaa4
MTOHWKEHUE TIOPSJIKA
Tema 5.3. Jlnneiinnie
Pa30op 3anau nox
HEOJHOPO/IHBIC
muddepeHIanbHbIC PYKOBOACTBOM
17 P IpernojaBaTe’s, 2 5
YpaBHEHHUS C
CaMOCTOATENLHOE
MTOCTOSTHHBIMH elIeHHe 32134
kodpunmenTamu p
Pa36op 3amad 1o
Tema 6.1. Panpl ¢ p 34l A
PYKOBOJCTBOM
MOJIOKUTEIBLHBIMU
18 Mpero1aBaTels, 2 6
wieHamu. [IpusHaku
CaMOCTOSATENLHOE
Hanamb6epa u Komm
pelieHre 3aaa4q
Tema 6.2. Psanpl ¢
[IOJI0KUTEILHBIMU Paz6op 3amay mon
YJIeHaMU U PYKOBOJCTBOM
19 | 3HaKomepeMeHHbIC MIpeToJaBaTelis, 4 6
psaael. HeoOXxoqumbrit CaMOCTOATENLHOE
MPHU3HAK U TIPU3HAKT pelieHre 3aaa4q
CpaBHEHHS.
Pa30op 3anau nox
KOBOJICTBOM
Tema 6.4. CterieHHBIE Py A
20 - MIpeToaBaTelis, 4 6
p CaMOCTOSTEIIbHOE
penieHne 3aaadq
Paz6op 3amau nmox
KOBOJICTBOM
Tema 6.6. Pagpr Py a
21 . MpenoaaBaTens, 4 6
Tennopa u MaxkiopeHa.
CaMOCTOSATENIbHOE
pelieHue 3aaad
Bcero: 68
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B Ta0IHIIE 6.
Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne TpymoeMKOCTh, | MpaKTUIECKOM | pa3ena
HaunmenoBanme nabopaTopHbix paboT pyA - | TP pasi
n/m MMOJATOTOBKH, | JUCIIUII
(gac) JIMHBI




Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. BBhITIOJIHEHUE KYPCOBOTO MPOEKTa/ KypCOBOM pabOThI
Y4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronuxcs
Bunbsl camocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B Ta0IHIIe 7.

Ta6mmma 7 — Bugbsl caMOCTOSTENIBHOM pabOTHI M €€ TPYT0EMKOCTh

Bun camocrosiTensHO#M paboThI BSIZEO’ Cewmectp 1, uac Cemectp 2, yac

1 2 3 4

H3ydeHne TeopeTHuecKoro MmaTepuania 34 o5 9

nucuuruael (TO)

KypcoBoe npoextuposanue (KI1, KP)

Pacuerno-rpadguueckue 3ananus (PI'3)

Brmonaenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO 12 5 4

ycneBaemoctu (TKVY)

Jowmamnee 3ananue (J3)

KonTponbubie pabotel 3a0uHNKOB (KP3)

IToaroroBka K MpoOMeEXyTOUHOU

arrectanuu (I1A) 34 25 9

Bcero: 80 58 22

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaroImuXcs MO JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-METOAMYECKHE MaTepHalibl I CaMOCTOSITENIbHON paboThl 00YyYaroIIMXCsl yKa3aHbl B
I.11. pa3aenoB 6-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUIN
[lepeueHb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHUM NIpUBEIEH B Tabuile 8.
Tabnuua 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUMN

Mudp/ bubnuorpaduueckas ccpiika Komnuectso
URL anpec 9K3EMILISIPOB B
oubnanoreke
(kpome
AIEKTPOHHBIX
HK3EMILISPOB)
517 Bricmas matemartuka. Pser: yaeonoe mocodue / 1O. 167
I'96 A. I'yeman, C. I1. [TombrTkusn, A. O. CMmupHOB; C.-
[Terep6. roc. yH-T a3pOKOCM. PUOOPOCTPOCHHUS. -
CIIo. : U3g-so I'YAII 2015. - 77 c.
https://e.lanbook. | ®uxrtenronbi .M. OCHOBBI MATEMaTHYECKOTO ObC Jlanb
com/book/507392 | ananuza. B 2-x tT. Tom 1-biii - Cankt-IleTepOypr:



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

Jlans, 2026.- 448c.
Duxtenromnsir I'.M. OcHOBEI MATEMAaTUUECKOTO SbC Jlann
aHanu3a. B 2-x 1. Tom 2-# - Cankr-IlerepOypr:
Jlanb, 2026. - 464c.
COopHUK 33/1a4 IO MaTeMaTHYECKOMY aHanu3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurterpansl. Psaapr: yueo. mocooue / JI.JI.
com/book/185639 | KyapsBues [u ap.]. - Mocksa : ®usmatiaut, 2021. -
504 c.
https://e.lanbook. bepmant A.®. Kpatkuii Kypc MaTeMaTH4eCKOTro ‘ ObC Jlanp
com/book/210707 | 2HaIm3a. / A.®@. bepmant, N.I'. Apamanosuu. - CII0.:
Jlanp, 2010. - 736 c.

YIAK 517.9 Makaposa M.B., ITombrtkun C.I1. IIpumenenue 50
b depeHIMaTbHBIX YPaBHEHU ISl peIIeHUs
NPUKIIAJHBIX 33/1a4: yued.-meToa. nocodue/ M.B.
Makapoga, C.I1. [Tombertkun. —CI16.: I'YAII, 2021.-
45c.

Kabxko, A. I1. uddepennmanbubie ypaBHEHUS U OBC Jlanb
https://e.lanbook. | ycroitunBocTs: yuednuk / A. I1. Xadko, E. /1.
com/book/211928 | Kotuna, O. H. UmxkoBa. — Cankr-IletepOypr: Jlans,
2022. — 320 c.

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

7. IlepeyeHb IMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAaMOHHONH ceTu «MHTepHeT», HEOOXOAMMBIX MJii OCBOCHHS JUCIMILTAHBI
npuBezeH B Tabnuue 9.

Tabmuia 9 — IlepedyeHb DICKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB  HH(DOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

https://pro.guap.ru/ DJIeMEHTBI 3JIEKTPOHHOTO Kypca Mo JUCIUTUIHHE pa3MEIleHbl BHYTPH
OUOC I'VAII «MuTerpupoBanHas cpena 00yueHus»

https://Ims.guap.ru Buaeokypc neknuii ¢ MyJIbTUMEIUHHBIME TPE3CHTAIMSIMH 10
JMCIMILUTAHE Pa3MeIleH CHCTeMe AUCTAHIIMOHHOTo 00yueHus ['Y ATl

https://Ims.guap.ru OmnutaiiH-Kype 1o AMCHUIUIMHE Pa3MEIleH CHCTEME TUCTaHITHOHHOTO
obyuenus ['YAIIL

8. IlepeueHp HHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOeCHeueHHs, HCIOJIB3yeMOT0 IPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca MO AUCHUIIINHE.
[lepeueHp UCHOIB3yEMOIO IPOrPAMMHOT0O OOecTieueHus IpeacTaBieH B Tadbauue 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeH s

No /1t Hanmenosanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIlecca MO JUCIUILTHHE

[Tepedens WCHONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABJICH B
Tadmmie 11.



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

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanmue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYILECTBIICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCIUIIMHE, ITPEACTaBIcH B Tabmuel2.

Tabmuua 12 — CoctaB MatepuaIbHO-TEXHUUYECKON 0a3bl

No HanmenoBanue coctaBHOM yacTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)
1 | YueOnas aynuTopus A 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHH yi. I'actenno, 1. 15,

CEMMHAPCKOI'0 TUIIA, PYIIIOBbIX U HHAUBUAYAJIbHBIX
KOHCYJIbTAIIUH, TEKYILETr0 KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOelb;
TEXHUYECKHE CPEACTBA OOYUYECHHUS, CIIyKaIUe JUIs
IpeJCcTaBiIeHUs yueOHOM nHpopMay 60IbLION ayAUTOPUH;
Ha0Op IEMOHCTPAIIMIOHHOTO 000PYI0BAHUS

2 YyeOHast ayTuTOpus A IPAKTHUECKUX 3aHATUH, 3aHITHIA 24-12, yn. 'acremo, 1.
CEMHUHAPCKOT0 TUIIA, TPYNIIOBBIX U WHIUBUIYAIbHBIX 15
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJIS U IPOMEKYTOUHOM
arrectanuu. OcHamenue: Crenuanu3upoBaHHas MeOeIb;
TEXHUYECKHUE CPEJICTBA OOyUEHUS, CITy>KaIHe JIs
npecTaBieHus yueOHoM nHpopmanuu 60Jab1I0N ayJUTOPHH;
MIEPEHOCHOM HAOOpP IEMOHCTPAIMOHHOTO 000pYI0OBaHUS

10. Onenounsble cpeacTBa AJs NPOBEIEHHS IPOMEXKYTOUHOM aTTeCTallun
10.1. CocTaB OIIEHOYHBIX CPEIACTBIJIS MPOBEACHUS TPOMEXKYTOUHOH aTTeCTaIllH
o0yyaromuxcst o JUCUUIUIMHE MpuBeieH B Tabnue 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS TPOMEXKYTOUHOMN aTTecTaluu

Bug HpOMe)KYTOQHOﬁ aTTeCTallnun Hepequb OIICHOYHLIX CPCACTB

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

TecThl.

DK3aMeH

[Ipumeuanne: *sx3aMeHaOHHBIE OMIIETHI (POPMHUPYIOTCS HA OCHOBE BOIIPOCOB M 33/1a4 TaOJIMIb! 15.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI O00YJaloNIMMHCS MPUMEHSETCS S-0ayuibHasi MIKajla ONEeHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OrreHKa KOMITETEHITUHN

XapakTeprcTuka c(hOpMHUPOBAHHBIX KOMITETEHIINH

5-0aiubHas mKana




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIUMA

«OTIIMYHO»
(Ga4uTCHO»

OOyyJarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI IPOTPAMMHBIN MaTepra;

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

— ONMUPAsICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIE MOJOXKEHHS C MPAKTUUYECKON
NeATEILHOCTHIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET M apTYMEHTUPYET BBIJBUTAEMbIC UM HJICH,

— [IeJIaeT BBIBOABI M 00OOIIEHHUS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIICIIUATM3UPOBAHHBIX HOHSITI/II/I

— npaBWIbHO BBIOIHWI OT 90% 10 100% TecToBBIX 3aIaHUH

«XOpOoHIO»
(Ga4uTCHO»

OO0yuaromuiicst:

— TBEP/IO YCBOMJI MPOTrPAMMHBIA MaTepHall, TPAMOTHO U TIO CYIIECTBY
M3JIaraeT ero, ONMupasich Ha 3HAHUS OCHOBHOU JIUTEPATYPHI,

— HE JIOMYCKAaeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESTEIBHOCTHIO
HaTPaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIQJICET CUCTEMOM CIIeUAIN3UPOBAHHBIX MTOHITHH.

— NIPABHIIBLHO BBIMONHHI 0T 70% 110 89% TECTOBBIX 3a/JaHUH

«yZI0BJIETBOPUTEIILHOY
«GAuTEHO

— 00y4aronuiicss YCBOWJI TOJBKO OCHOBHOW MPOTPaMMHBIA MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONupascCh Ha 3HAHUS TOJHKO OCHOBHOM
JUTEPaTyphl,

— JIOIyCKaeT HECYIECTBEHHBIC OIIMOKN U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYAHCHHS B MPAKTHYCCKOM TPUMEHEHUHW 3HAHHMA
HaIpaBJICHUS;

— c1a00 apryMEeHTUPYET HayYHBIC MTOJIOKEHHS,

— 3aTpyIHSIETCS B q)opMyanOBaHHH BBIBOJIOB M 00OOIICHHIA;

— YaCTHYHO BJIAJICCT CHCTEMOI CIICHAIN3UPOBAHHBIX OHATHIA.

— NIPABHIILHO BBITOIHKI OT 51% 110 69% TeCTOBBIX 3aaHMI

«HEY/IOBJICTBOPHTEIIHHO»
«HE 3a4YTCHO»

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPaAaMMHOIO
MaTepuana,

— JIONyCKaeT  CYIIECTBCHHBIE  OIMMUOKM W  HETOYHOCTH  TIPH
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HaIlPaBJICHUN;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHIA;

— HEe MOKET apryMEHTHPOBATh HAYYHBIE TTOJTOXKEHUS;

— He GOpMYITUPYET BHIBOJAOB M 0000IIEHUH.

— NIPABHIIBLHO BBIOIHHI MeHee 51% TeCTOBIX 3aJaHnH

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MJIM HHBIE MaTCPHAIIBL.
Bomnpocs! (3agaun) ass sK3aMeHa mpeicTaBiIeHbl B Ta0auie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne Konx
[Tepeuenb BonpocoB (3a7au) Ui SK3aMeHa
n/n MHIMKATOpa
Cemectp Nel
. 3x*-5x-2 VK-1.3.2
1. Beraucmuts npegen lim——
x> XT4+X—8
1.
X°—4x—-6
2. Bwramcnouth mpenen IIm—
>3 2X° —TX+3
2. | Kakue u3 npencTaBieHHbIX HIKE TPEAETIOB MOTYT ObITh BHIUMCIICHBI YK-1.V.2
METOIOM JIeJIeHHUs! Ha OOJIBIIYIO CTENEHb NEePEMEHHbIX ?




. 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) Bepuo nu yrBepxaenue: «I[Ipou3BoaHas CyMMbI IBYX
middepeHrpyemMbIx GyHKIUI paBHa CyMMe POU3BOJHBIX ITUX
¢byHkui». OTBET apryMeHTUpyiiTe.

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 ¢ abcruccoii Xo= 1

YK-1.3.2

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 KPUBBIMH?

YK-1.¥.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.B.2

13.

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

YK-2.3.1

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 XBAaTaeT, YTOObI YTBEPKAATh, YTO
B 3TOH TOUKe (PYHKIMS UMEET MaKCUMyM?

VK-2.V.1

15.

Kakas npsmas quHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKINH

y=f(x)?

YK-2.¥.3

16.

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

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

VYK-2.B.2

17.

Beruucnuts HeonpeAeIEHHBIN UHTETPAI:

I(5x3 —2x2 +/%%)dx

OIIK-1.3.1

18.

Br1b6epute MeTo1 HHTErPUPOBAHUS U BBIUMCIIUTE UHTErpal. Y KaKUTe
KaKOM METOJ MHTErPUPOBAHUS IIPUMEHSIIN:

J- 2Xdx

X2 +3

OIIK-1.V.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.

YK-1.3.2

20.

[IpounTterpupyiire TPUrOHOMETPUIECKYIO (PYHKIIUIO

VK-1.V.2




%

I COS Xdx
%

[IpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

Cemectp No2 YVK-1.B.2
o1 | Kakas Qpynkums z = f(X,y) Ha3bIBaeTCsA HENPEPHIBHOM B TOUKE YK-2.3.1
Mo (%5, Yo)
Kaxkas u3 GopMyi cootBercTByeT nuddepeHimany GyHkmun y=e<? YK-2.¥.1
a) dy=2e**dx
22| by dy=e2¥dx
c) dy=2e*dx
o oz 01 VK-2.V.3
Haiigute yactHble mpou3BoAHbBIE — U — (PyHKUIUU
ox oy
23.
- sin(3+8x—7y)
2 _ X3 y7
Brimucats ycinoBue npu KOTOPOM BhIpayKeHHE YK-2.B.2
24. | P(x.y,2)dx + Q(x,y,2)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)? OIIK-1.3.1
Haiitu nponsBoanyto GpyHKIUU OIIK-1.V.1
26.
f(x,y)=(8+5x>+2y* -7x°y*)* B Touxe K(1,1) mo
HarmpasjieHuio kK Touke M (2,6)
27. | ChopmynupyiiTe HEOOXOUMOE YCTOBHE DKCTPEMYMa YK-1.3.2
muddepentmpyemoii GpyHkuuu 1ByX nepemenHnix Z = f(X,y).
Kaxoe ypaBHeHue Ha3biBaeTcs quddepeHImalbHbIM YpaBHEHUEM YK-1.¥.2
28. IIEpPBOro nopsiaka?
29. | B xakom cnyuae dyukiwmst y=¢(X,C) (wmu ®(x, y, C) = 0), sBiseTcs VK-1.B.2
o0HMM penieHreM augGepeHnaIbHoro ypaBHeHUs NepBOro nopsaka?
SBnsiercst M GyHKIHS x°+v:—2x=C o6mum pelieHueM VYK-2.3.1
30. nuddepeHIaTbHOTO YPaBHEHHUS x+yy' =12
Haiigure obuue pemenus nuddepeHInanbHbIX ypaBHEHHH, YK-2.V.1
npeJcTaBIeHHbIX HIKe. HazoBuTe kakoe-nmnbo 1udpoBoe cpesicTso,
31. KOTOPOE MOXET OBITh IPUMEHCHO ISl PELICHNs JaHHOH 3a/jaun.
1. ¥ =f
Pemmre 3amauy Komm npu HawanpHbIX yeioBusx: Y(1)=2 , 1.e. Haiinute | YK-2.Y.3
32. | 4actHble perienus quddepeHIHanbHbIX ypaBHEHUH, IPEACTaBICHHBIX

HUXKE




Brinmummte HoMep 101 KOTOPBIM PACHOJIONKEH P, ISl KOTOPOTO HE VK-2.B.2
BBITIOJTHSETCS HEOOXOAMMBIN MPU3HAK CXOIUMOCTH?
» N4 3
D 2ii
33, |2 Zn=1—s
3)
Zn =1 3n
w N°+ 3
4) anl 5
n°+1
Kakue npusHaku uccienoBaHus Ha CXOJIUMOCTb IPUMEHSIIOT JJIst OIIK-1.3.1
YHCIIOBBIX PSJIOB C IMOJIOKUTEIHLHBIMU WICHAMU?
a) mpusHak Jlanambepa
34 b) npaswio Jlonurans
c) merox Kpamepa
d) npusnak Kommu.
35. | Eciu psag cxoauTcs, TO 4TO MOKHO cKa3aTh 00 OOIIEM YjieHEe 3TOrO OIIK-1.¥.1
psina?
36. | Ecu oOumii wien psga U, He CTPEMHUTCS K HYJIIO, YTO MOXKHO VK-1.3.2
YTBEPKAATh O CXOAUMOCTH psifa?
37 | O0umii wieH psiga U, CTPEMHTCS K HYJTO. JJOCTaTOYHO M ATOTO ISt VK-1.V.2
TOTO, YTOOBI YTBEPIKAATh, UYTO JAHHBIN PSJT CXOIUTCS?
»  5n? VYK-1.B.2
Z”=1 3n°-2
WccnenoBaTh NaHHBIN psia Ha CXOAUMOCTh. BeiOepute MeTo
WCCIIeTOBaHMS U3 CIHCKA!
38. a) HHTerpaibHBIi MPU3HAK CXOMMOCTH
b) HeoOxoauMblii MPU3HAK CXOIUMOCTH
c) Ilpusnak Komu
d) Ilpusnak J{anambepa
n—5)2" YK-2.3.1
39. | UccrnemoBaTh cCXOMUMOCTH psifia Z —1(—)n
(5n+2)3
VK-2.V.1
[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-2.V.3

a1 1. Haiitu 06macTh CXOOUMOCTH psilia

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

. = YK-2.B.2
CrenieHHOI1 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, |?
OIIK-1.3.1

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

43.
Teilsiopa B OKPECTHOCTH TOUKH X = —2

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

Kon

No i/t Ilepeuens Bompocos (3amay) s 3auera / nudd. 3auera
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 /17151 BBIIOJIHEHUsI KYPCOBOI'O MPOEKTa / KypCOBOi paboThI
[TpuMepHBIii IepeYeHb TeM ISl BBIOJIHEHHS KYPCOBOTO MIPOEKTa/ KYpCOBOM
palboThI

Y4eOHBIM MJIaHOM HE PEIYyCMOTPEHO

No i/t

Bompocsl 111 mpoBeeHHsI MPOMEXKYTOYHOM AaTTeCTalluM B BUAE TECTHUPOBAHMS
IpeJICTaBICHBI B Ta0Owmie 18.

Tabnuna 18 — IlpuMepHbIil nepeyeHb BONIPOCOB AJIsl TECTOB

No
o Konx
[lepedyeHb TECTOBBIX 3aJaHUI
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 THIIA ¢ BELIOOPOM 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

3aaHue 3aKphITOTO THUIIA C BELIOOPOM OJTHOTO MPaBUIHLHOIO 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
WNuctpyknus: [IpounTaiite TEKCT, BRIOEPUTE OJIMH MPABUIILHBIN 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 OJIUH 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, BRBIOEPUTE OJIUH MPABUIBHBIN 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 3aKphHITOTO THUIIA C BLIOOPOM OJTHOTO MPaBUIHLHOIO 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

VK-2.B.2

3aiaHue 3aKphITOTO THUIIA C BELIOOPOM OJTHOTO MPaBUILHOIO 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
104 C IIPABUJIBHBIM OTBETOM:
Kn 3

OIIK-1.3.1

3aaHue OTKPBITOTO THUIIA

WNuctpyknus: [IpounTtaiiTe TEKCT U 3alIUIIUTE OTBET

Hanummre, kak Ha3pIBaeTCsl IPOU3BEICHUE IPOU3BOIHON (DYHKIIHUU U
IIPUPALLECHHS APTYMEHTA

OtBer: .... yHKIUH.

Kitou ¢ npaBmiibHbIM oTBeTOM: nddepenunan

OIIK-1.V.1

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 OTOM

TOYKE UMECT KOHCYHOC 3HAUYCHUC.
OtBeT: TOUKa pa3phiBa ....
Kirou ¢ mpaBWIBHBIM OTBETOM: BTOPOTO poAa.

VK-1.3.2

11.

3amaHne 3aKpBITOTO THITA HA YCTaHOBIICHHUE MTPABUILHON
10CJIEI0BATEIbHOCTH

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

S(t)=5t3+1(m/c), 4TOOBI 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 nepemenieHre Ha BpeMs

VK-1.V.2




') B3sTH IPOU3BOIHYIO OT EPEMELICHHS
J]) noacTaBUTh B ypaBHEHHE IPOU3BOIHON 3HAUCHHE BPEMEHHU
Kutou ¢ mpaBusibHbIM oTBeTOM: BB/

12.

3aaHue OTKPBITOTO THUIIA

Wucrpykuus:  IIpounTtaite  TekCT WM 3alMIIUTE  Pa3BEPHYTHIN
000CHOBaHHBIN OTBET

Kakoii uMeeT BUJl ypaBHEHHUE KacaTeIbHOU K rpaduKy (yHKIHH

y= x® — 2B ero Touke ¢ adermecoii 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.

VYK-1.B.2

13.

3aanue 3aKphITOTO THIIA C BLIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA
WNuctpyknus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
Bbluncnure 3HaueHne NpOU3BOJIHOM BTOPOIO MOPSAKA

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

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

VYK-2.3.1

14.

3aaHue 3aKpBITOTO TUIMA C BBIOOPOM OJHOT'O MPaBUIILHOTO OTBETA
WNucrpykmus: [Ipountaiite TEKCT, BBIOEPUTE OJIMH MPaBUIBHBIN 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 ¢ mpaBuiIbHBIM OTBETOM: |

VK-2.V.1

15.

3alaHue OTKPBITOTO THUIIA
Wuctpyknus:  IIpounTaiite  TekcT W 3alMIONTE  Pa3BEPHYTHIN
000CHOBaHHBIN OTBET

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

VK-2.V.3




X =t°, TO OH mpuMeT BHI. .
t>dt

Kirou ¢ mpaBWJIbHBIM OTBETOM: 6 I —
"+t

16.

3a/1aHKe 3aKPHITOrO THIIA C BEIOOPOM OJIHOT'O IPAaBHILHOI'O 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: |

VK-2.B.2

17.

3amanue 3aKpBITOTO THITA C BLIOOPOM OJTHOTO MPaBUIIBHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MPaBUIBHBIA OTBET
Kakoe u3 Huxe nepeunciaeHHbIX NPeAJIoOKEHUN onpeaesseT NPOU3BOAHYIO
dbyHKIMM (KOT/1a MpHUpaIleHne apryMeHTa CTPEMUTCS K HYII0)?

1) oTHOMIEHKE TpUpalleHns QYHKIUN K IPUPAIIECHUIO apryMEeHTa

2) oTHOIIeHUS (PYHKLIMHU K IPUPAIICHUIO apryMeHTa

3) oTHOMIEHKE TIpesiena GYHKIMU K apTyMEHTY

4) npenen OTHOIICHHS pUpaIeHust QYHKIIUH K TPUPAIICHHIO apryMEeHTa
Kirou ¢ npaBunibHbIM 0TBETOM: 4

OIIK-1.3.1

3agaHue 3aKpBITOTO 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

3ajanue 3aKphITOrO THITA C BHIOOPOM OJTHOTO MPAaBUJILHOTO OTBETA
Wuctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH IPABUIBHBIN OTBET
VYKaxuTte CXOIAINICT YUCIOBOM Psif

1y v L

n=1y2

2) Z:ﬂF

o 1
3) Zn:l%
DI

né
Ki1ro4 ¢ mpaBHUIBHBIM OTBETOM: 2

VK-1.V.2

3agaHue 3aKphITOTO TUIMA C BBIOOPOM OJHOT'O MPaBUIILHOTO 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 IPABHILHBIA OTBET
YKaKUTE 4aCTHYIO MPOU3BOIHYIO IO Y QYHKIIUU JIBYX

HEPEMEHHBIX Z = 3X°y

1) 6

2) 6xy

3) 6x

4) 3x?

Kitou ¢ npaBusibHbIM 0TBETOM: 4

VYK-2.3.1

3aanue 3aKphITOTO THIIA C BELIOOPOM OJHOTO MPaBUIHLHOIO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
HeoOxoauMelii mpu3HaK CXOAMMOCTH HE BBITIOJIHEH TS psia

» 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 3aKpBHITOTO THIIA HA YCTAaHOBJIEHUE COOTBETCTBUS
WNuctpyknus: [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE
K kakoMy BUly OTHOCHUTCS KaXIbli 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

Kittou ¢ npaBunbHBIM 0TBeTOM: 1)6;2)4;3)5

VK-1.3.2

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

VK-1.V.2




PaccuunTaiiTe 4acTHYIO MPOU3BOAHYIO 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 ¢ mpaBHJIBHBIM OTBETOM: 2

3aanue 3aKpBITOTO THITA C BLIOOPOM OJTHOTO MPaBUIIBHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MPaBUIBHBIA OTBET

» (x+2)"
n=1 nznfl

Haitnure 061acTh CXOIUMOCTH Z

1) [4,0)
2) (-3,0)
3) (-2,0)
4) [-1,0)
Kittou ¢ mpaBusibHBIM OTBETOM: 1

VK-1.B.2

3agaHue 3aKpbITOrO TUIMA C BBIOOPOM OJHOI'O MPaBUIILHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIbHBIN OTBET
Jana ¢pyukuus f(x) =e*, Torna nepsbie Tpu (OTIMYHBIE OT HyJIsI) YIEHA
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

VYK-2.3.1

10.

3aianue 3aKphITOrO THITA C BHIOOPOM OJIHOTO MPABUIILHOTO 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

VK-2.V.1

11.

3agaHue 3aKphITOrO TUIMA C BBIOOPOM OJHOT'O MPaBUIILHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BRBIOEPUTE OJIUH MPABUIBHBIN OTBET
3HavyeHne (PYHKUUH 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-2.V.3




12.| 3aganue 3aKpHITOTO THIMA C BHIOOPOM OJTHOTO MPABUIBHOTO OTBETA YK-2.B.2
Wucrpykuus: [IpounTaiite TekcT, BEIOEPUTE OJMH MTPABIIBHBIN 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 THIA C BBIOOPOM OJHOTO MPABHIIBHOTO OTBETA OIIK-1.3.1
Wuctpykuus: [IpounTaiite TeKCT, BRIOEPUTE OJIUH IPABHILHBIA 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 TUIIA C BBLIOOPOM OJHOTO MPABHIILHOTO OTBETA OIIK-1.V¥.1
WNucrpyknus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
VYkaxkute yactTHoe peuieHue nuddepeHuanbHoro ypaBHEHUS

v’ + 2y = 4, yjoBJ€eTBOpSIOIIEE 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

He npenycmorpeno

10.4. Metoauueckue — Marepuaibl,  ONpPEACNSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOUIUMX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOPMaTuBHBIX akTax [YAII, permameHTHpyHOIIMX MOPAJOK W HPOLEAYPY
MIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalii 00y4aromuxcs
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 W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUU B
paMKax AWUCHUILIIMHBI HE B TOM, YTOOBI OJIYUYNUTh BCHO I/IH(bOpMaIII/IIO 10 TEME, a B OCBOCHHHU
(byHaaMEeHTaNbHBIX MpPOOJEeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEHIIMX




JTOCTHKEHUI HaydyHOUW MBICTU. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIMs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHUs, €€ MpoOJeMbl, JaeT IeNbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBECHb
KOTOPBIX OIPEAEIISIETCS LIeJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO C IPENOJaBaTEIEM;

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

— TOosBJIEHHE HEOOXOIMMOT0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHOU PadoThI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIBI;

— 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.

JlexuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpAalUMed CIajioB U
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepuallia IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIBHBIX TEMATUK 10 JAUCLUIIINHE.

CrpyKTypa NpefocTaBieHUs JEKIHNOHHOIO MaTepuara:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.

—  @opMyIMpPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Nnnroctpupyromuye npumMepsl.

11.2. Metoauueckue ykazaHUs UIsi OOY4YaOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3aluHu y4eOHOTO
mpoliecca, 3aKJIF0YArOIIasCs B BHITOJHEHUH O0YYAIOIIMMHUCS T10]] PYKOBOJICTBOM MPETIOIaBaTeNs
KOMIUIEKCa Y4YEeOHBIX 3aJaHUil C 1EeJIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHUS] YMEHUM U HaBBIKOB, OMBITA TBOPUYECKOM ACATEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITUS Ui 00YUaIOIIErocs sIBIsIeTCS MPUBUTHE 00yYatoIIuMCs
YMEHUHN U HABBIKOB MPAKTUUECKOU JEATETLHOCTH 110 U3y4aeMOU TUCIUIIINHE.

[Tnanupyemblie pe3yiabTaThl MPU OCBOSHUHU O0YYAIOIIUMCS MPAKTUYECKUX 3aHSATHI:

— 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 3aTaHHI;

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

@YHKIINH MPAKTUYECKUX 3aHATUM:

— IIO3HaBaTelIbHasd;

— pa3BHBaoILas;

— BOCHOHUTATCIbLHAS.

[To xapakTepy BBIMONHAEMBIX OOyHYAIOIIUMCS 3aJaHUil MO MPAKTUYECKUM 3aHATHUSIM
MOAPAa3ICIAIOTCS Ha!



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

— aHAJIWTUYECKUE, CTABSIIUE CBOCH IIEJIbIO MOJYyYCHHE HOBOW MH(OpMAIMK Ha OCHOBE
(dhopMan30BaHHBIX METOJIOB;

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

®dopMbl OpraHu3aIiy TPAKTHYSCKUX 3aHATHIA:

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

- B HC MHTEPAKTUBHOH (opMe (BBIMOJHECHUE YIPAKHEHUU, PEIICHUE THIOBBIX 3ajad,
pelleHHe CUTYallMOHHBIX 337124 U IPYyroe).

TpebGoBanwust kK MPOBEACHUIO TPAKTUYCCKUX 3AHITUN

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

[IperoaBaTens YUTAeT YCIOBUE 3alaud M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
pelUTh 3a/1a4y, UCIOJb3ys 3HAHUs, TMOJTYYCHHBIC CTYACHTOM Ha JieKnuu. CTYACHT, KOTOPBIU
NEPBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydyae ecinm CTYIeHT MPaBHIBHO PEIIHI
3ajiauy, OH mojy4aer 5 0amioB. Eciu cTyleHT pemiaeT 3aiaqy ¢ MOMOIIBIO MPENOoIaBaTelis, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIIOYas OLEHKY
MOCEIIAeMOCTH) TMepeBoJsATCS B OOHychl (kaduectBo) or 0 mo 5 OamioB. Dtu OOHYCHI
N00aBIISIIOTCS K 00IIel cyMMe 0ajuIoB B paMKaX MOJTYJIbHO-PEUTHHTOBON CHCTEMBI.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHLHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITENIBHOM PabOThI, 0OYJArONIUICS BBIMOIHAET pabOTy IO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTesisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (¢opme OO0ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mnpouecce BBIONHEHHUsSI CaMOCTOSITENbHOW paboThl, y oOydwaromerocs GopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHWU W CHUCTEMAaTH3allMM NPUOOpETaeMbIX 3HAHUHM, 00ecreunBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B MEpPHOJ OOY4YEHMs, IIOMOIaeT TMOJYYUTh HABBIKU IOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

Metoauueckie MaTepuaibl Uil CaMOCTOSITENIbHOM paboThl 0Oy4YaroIIMXCsl YKa3aHbl B
Tabnuue 8.

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

Texymuit KOHTPONb YCIEBAaEMOCTH TMpeAyCMaTpUBAaeT KOHTPOJIb KayecTBa 3HAHUUN
00yJaroIUXCsl, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEJbI0 OICHUBAHMS X0Jla 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 3aHITHIX 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
MPOMEXKYTOUHOW  aTrrectaiud  (IpU  HCIONB30BAaHUHM  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.
[TpomexyTouHas arrecTanusl 00yJaromuXcs MPeAyCMaTPUBAET OLIEHUBAHUE NIPOMEKYTOUHBIX U

OKOHYATCJIBHBIX PE3YJIbTAaTOB O6y‘I€HI/I${ 0 AUCHMIIIINHE. OK3aMeH — (bopMa OLCHKH 3HaHI/II71,
MMOJIYYCHHBIX O6y‘IaIOH_II/IMC${ B IIPOLECCE M3YUCHUA BceH JUCHUIIIMHBI UJIN €€ 4aCTHU, HaBbIKOB
CaMOCTOSITEIILHOMI pa6OTI)I, CIIOCOOHOCTH IIPUMCHATE UX JJIA PEIICHHUA IMPAKTUYCCKHUX 3aJdad.
:‘)K3aMeH, KaK IIpaBHJIO, IMPOBOAUTCA B IICPUOLA 3K3aMeHaHHOHHOﬁ CECCMM M 3aBCPHIACTCA
aTTeCTallMOHHOM OLICHKOM «OTJIHYHO», «XOpOo1IO», «KYHAOBJICTBOPUTCIIBHOY,
«HCYOOBJICTBOPHUTCILHOY.



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

Iommuce
3aB.

kadempoit




