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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
pPOrpaMMy BEICIIETO 00pa30oBaHUs — MPOTPaMMy CICIHAIUTETA IO HAIIPABICHUIO TIOITOTOBKH/
CIIELINATILHOCTHU 11.05.01 «PannosnexkTpoHHbIE CHUCTEMBEI u KOMILJIEKCHI»
HANPaBICHHOCTH/CTienuanu3aiuy  «PaanosIeKTpOHHBIE CHUCTEMBI Tepeladyd  HHQPOPMAIUN.
Hucnurnmuna peanusyercs kadeapon «Nely.

JucuuminHa HaleleHa Ha (POPMHUPOBAHKE Y BHIITYCKHUKA CIICIYIOIINX KOMIICTCHITHNA:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

ConepkaHnve  AUCHUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCYUCIICHUEM, TEOpHUEW MPEAeNioB U PSAIOB M UX
MIPUMEHEHUEM.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOMIHE (QOPMBI OpraHU3aAlNUU
y4eOHOTr0 Mporiecca: JICKIIUU, TPAKTUHICCKUE 3aHATHS, CAMOCTOSATEIbHAs padoTa 00yJaromerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb yCIIEBAEMOCTH, MPOMEXYTOouHas artectauus B Qopme sk3amena (1 cemectp),
sK3ameHa (2 cemectp).

OO0mias TpyJOEMKOCTh OCBOCHMS JUCHUHUIUIMHBI cocTaBisieT 10 3aueTHbIX eaunuil, 360
YacoB.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUMA »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0OYUYEHUS IO JUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— ($OopMUPOBaHUE y CTYICHTOB IIOHUMAHUS POJIM MATEMATHKU B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JesTeIbHOCTH B M30paHHON CIEIHaTbHOCTH;

— (¢dopMUpOBaHUE Yy CTYJCHTOB CIIOCOOHOCTH M HaBBIKOB ()OPMYIIMPOBATH M PEIIaTh
npodeccuoHalIbHBIE 33Ja4d C WCIOJIb30BAaHUEM armmapaTta MaTeMaTHYECKOTO
aHaims3a.

1.2. JlucummninHa BXOJIUT B COCTaB 00s3aTEIHHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
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
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B
tabnue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA ¥ HHIUKATOPOB MX TOCTHKCHHUS

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 JUTSL pEIIeHUs TPOOIEMHOM CUTYaIlu
’ VK-1.B.1 BnageTh HaBbIKaMU CUCTEMHOTO U
BbIpa0aTHIBATH
o .. | KpUTUYECKOTO MBIILIECHUS; METOJUKaMU TOCTaHOBKHU
CTPATETUIO IEUCTBUI
IEJIH, OTIPECIICHUS CTIOCOO0B €€ TIOCTHIKESHUS

2. Mecro nucuuruinHbL B cTpykType OI1

JucnunnuHa He Oa3upyeTcs Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU MPH
W3Y4YEHUH B BBICHICH IIKOJIE KAKUX - TNOO TUCIUILINH.

3HaHUs, TMOJYYEHHbIE NPH HU3YyYEHUHM Marepuana JaHHOM JMCLHMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUTLIAH:
- 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 T CIUTIIIUHBI

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

Oowasn mpyooemKocHb oucCyunIuHbL, 10/ 360 5/ 180 5/ 180

3E/ (uac)

U3 hux uacos npakmuueckoii H0020MoeKu

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 poekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 108 54 54
CamocmosamenvHas paboma, Bcero (dac) 116 58 58
Buo npomesicymounoin ammecmauyuu’. 3a4er, 9K3., k3 9K3.,
mudd. 3ager, sxk3amen (3ager, Audd. 3au, Ik3.) JK3., "

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUAAM 3aHSITHIA.
Paznensl, TEeMBl JUCHUTIIMHBI U KX TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIHUIUIMHBI, KX TPYIOEMKOCTh

Pazgenbl, TeMbI JUCITUTIIMHEI

Jlexkun
(qac)

I13 (C3)
(qac)

JIP
(dac)

KIT/KP
(dac)

CP (uac)

Cewmectp 1

Pazoen 1. Teopus npeoenos

Tema 1.1. OcHOBHBIE I€MEHTapHBIC (PYHKIINH.
YucnoBble MHOXKECTBA.

Tema 1.2. Tlpeaen GbyHKIUYU OpU
HEOTpaHMYEHHOM pocTe aprymMenTa. Teopemsl o
npenenax.

Tema 1.3. Tlpenen pyHKIMU B TOUKE.
HenpeppiBHOCTB. 3aMedaTenbHbIe MPeIebl

6

10

20

Paszoen 2. Jlugpghepenyuanvroe ucuucnenue
Tema 2.1. Onpenenenue npou3BoaHou. Ee
F€OMETPUYECKUN U MEXAHUYECKUI CMBICII.
Tabnuia npou3BOAHBIX, 4acTh 1.

Tema 2.2. llpaBuna guddepeHInpoBaHus.
[Ipown3BoHas C0KHON (QYHKIIMH, TPOU3BOIHAS
obpatHoi ¢pyHkuuu. Tabauia nponu3BOIHBIX,
4acTh 2.

Tema 2.3. IIpou3BOJHBIE BBICIIUX MOPSAKOB.
Teopemsl 0 muddepeHIpPyeMbIX PYHKIMSIX.
Tema 2.4. llpaBuino Jlonurans. ®opmyna
Tennopa.

Tema 2.5. 1uddepennuan yHKIIUU IEPBOTO
nopsaka. Jnddepennnans BEICIINX TOPSAKOB.
Tema 2.6. ViccnenoBanue GyHKIMI ¢ TOMOLIBIO

IMPONU3BOJHBIX

12

12

20




Pazoen 3. Hnmeepanvnoe ucuucienue

Tema 3.1. TlepBooOpa3zHas. HeonpeneneHHbII
uHTerpan. CBolicTBa HEONIPEAEIEHHOTO
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 BBIPAKECHHM.

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

18

Uroro B cemectpe:

34

34

58

Cemectp 2

Pazoen 4. Qynxyuu neckorvkux nepemerHHvIx
Tema 4.1. DyHKIUSA HECKOJIBKUX EPEMEHHBIX.
OcHoBHbIE OHATHS. 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

20

Paszoen 5. Jlughghepenyuanvuvie ypasnenus
Tema 5.1. {uddepennuanbubie ypaBHEHHUS
nepBoro nopsaka. OCHOBHbBIE MOHATHSI.
JuddepenunanbHple ypaBHEHHUS C
pasessoImUMUCs epeMeHHbIMU. OJTHOPOAHbIE
muddepeHIManbHble YpaBHEHUS IEPBOTO
Hopsi/IKA.
Tema 5.2. Jluneiinsle quddepeHuraibHbe
yYpaBHEHHS IIEPBOTO MOPSAIKA. Y paBHEHUE
bepuymu. luddepennnansusie ypaBHeHUs
BBICHINX TIOPSIIKOB, JTOIYCKAIOIINE TIOHIKEHUE
Hopsi/IKa.
Tema 5.3. JIuHeiiHbIe OTHOPOTHBIE
nuddepeHranbHble YpaBHEHHS ¢ TOCTOSHHBIMU
kod(ppurmentamu. JInHETHBIE HEOTHOPOIHBIC
muddepeHnranbHble ypaBHEHHS BBICIIMX

MTOPSIKOB.

12

20




Pazoen 6. Paowl

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

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

JleriOHuIIA.

Tema 6.4. ynkuroHanbHbIe psanbl. O6IaCcTh

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 18

hyHKIIHH.

Hroro B cemectpe: 34 34 58

Hroro | 68 68 0 0 116

4.2. CopnepxaHue pa3/ieJioB U TEM JIGKIIMOHHBIX 3aHSATUH.
Coneprxanue pa3/iesIoB U TEM JICKIIMOHHBIX 3aHSITHI MPUBEICHO B TaOuIle 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO UK

Howmep paznena

HaszBanue u cogepxkanue 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. HempepbIBHOCTS.
3amedarenbHbIC TTPEICIbI.

Paszoen 2. Jlughgpepenyuanvroe ucuucnenue

Tema 2.1. Onpenenenue npon3BoAaHoi. Ee reomerpuueckuit
U MeXaHW4YecKkuil cmbici. Tabnuia npou3BoHbIX, 4acTh 1.
Tema 2.2. IlpaBuna nuddepenunpoBanus. [IpouszBonnas
CIIOKHOW (DYHKIIMU, IPOU3BOAHAS 0OpaTHON (QYHKIUH.
Tabnuira mpou3BOIHBIX, YaCTh 2.

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

Tema 2.4. llpaBuino 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. IlepBoobpaznas. HeornpenenenHslii HHTErpaJl.
CBoiicTBa HEONPEeIEHHOTO HHTErpaa.

Tema 3.2. Tabnuma uHTETpAIOB. METO/ 3aHECSHUS TTO]T
3HaK nuddepenmana. Meroa 3aMeHbl IEPeMEHHOM
MHTETPUPOBAHUS.

Tema 3.3. InterpupoBaHue 110 yacTsaM. MIHTerpupoBanue
paloHaIbHBIX BBIPAKEHUH.
Tema 3.4. nTerpupoBaHue TPUTOHOMETPUIECKHUX

BBIPAXKEHHUI.

Tema 3.5. OnpenenenHplil unTerpan. Onpenenesue u
CBOMCTBA.

Tema 3.6. VInTerpan ¢ nepeMEHHbIM BEPXHUM IIPEEIIOM.
®opmyna Herotona- Jleitonuma.

Tema 3.7. HecoOCTBEHHBIC HHTETPAJIBI.

Tema 3.8. Ilpunoxxenus onpeaeeHHOro HHTerpaia.

Paszoen 4. @ynukyuu HeckoIbKUX nepeMeHHbIX

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

Tema 4.2. lnddepennupoBanue GyHKIIMH HECKOIBKUX
nepeMeHHbIX. YactHble mpoun3BoaHble. Juddepenmnmar.
[TpousBoHAs CIIOKHON QyHKIHH. YacTHBIC TPOU3BOTHBIC
BbICIIUX NOpsAakoB. @opmyna 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.
OpnnHopoaHbie quddepeHnnanbHble ypaBHEHUS IEPBOIO
HOpsIIKA.

Tema 5.2. JIuneitnble nudpepeHnnanbHble ypaBHEHUS
IIEpPBOro NMopsAaKa. 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. Heooxoaumebrii mpu3Hak. [Ipu3Haky cpaBHEHUS.
Nuterpanbusiii npusHak Koiu.

Tema 6.3. 3nakoniepeMeHHbIE psAsibl. AOCONMIOTHAS U

ycioBHas cxonumocti CBOHCTBA a0COTFOTHO CXOASIINXCSI
psnoB. [Ipusnak JleiiOnumna.

Tema 6.4. ®yakunoHaabHbIC psiabl. O0IaCTh CXOIUMOCTH.
PaBHOMepHas cxoaumocTts. CreneHHsle psiabl. MHTEepBan

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 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI 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
CaMOCTOSITENILHOE
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 3ajgay
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
CaMOCTOSITENIbHOE
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, 1V ¢ CaMOCTOATEIIbHOE
pa3/ieJIeHHBIMHU U C peleHue 3agay
pa3eNsIIOIMMHUCS
epeMEHHbIMU
Tema 5.1. Pemienue
Paz6op 3amau nmox
OAHOpOHbIX Y
PYKOBOJICTBOM
nepBoro nopsanaka u Y
13 MpenoaaBaTes,
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 MOJIHBIX
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
kodpurmenTamu 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 MperojaBaTelis, 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 3aaa4
Bcero: 68
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B Ta0IHIIE 6.
Tabmuna 6 — JlaboparopHble 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. BpITIOJIHEHHE KYPCOBOTO MTPOEKTa/ KYPCOBOM pabOThI
Y4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh IPUBEICHBI B Tabuuiie 7.

Tabmuua 7 — Bugsl caMocTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

Buna camocrositenbHOM paboThI B‘CIZEO’ Cemectp 1, yac Cemectp 2, yac

1 2 3 4

W3yueHne TeOpeTHIecKoro Marepuasia

nucuuraHbl (TO) 40 20 20

KypcoBoe npoextupoanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO

ycneBaemoctu (TKVY) 36 18 18

Jomamnee 3aganue (/13)

KonTponbusie pabotsl 3a0unnkoB (KP3)

IToaroroBka K MpoOMeEXyTOYHOU

arrectaruu (I1A) 20 20 20

Beero: | 116 58 58

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHOM pabOThI 00YYAIONIUXCS TTO TUCIUIUIUHE (MOTYITIO)
Y4eOHO-MeToInYecKre MaTepuallbl JUIsl CaMOCTOSITEIbHON paboThl OOYYarOLIMXCSl yKa3aHbl B
IL.11. pa3zaenoB 6-11.

6. IlepeueHb MEYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeIeH B TabauIle 8.
Tabmauna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUM

HIndp/ bubnuorpaduyeckas ccpuika KonnuecTtso
URL agpec IK3EMILISIPOB B
o6ubnuoreke
(xpome
3JIEKTPOHHBIX
9K3EMILISPOB)
517 Bricmrast marematuka. Psasl: yuebHoe mocooue / HO. 167
I'96 A. TI'yeman, C. I1. IlombiTkuH, A. O. CmupHoB; C.-

[etepO. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUSL. -
CIIb6. : Uzn-Bo I'YAIL, 2015. - 77 c.

®uxtenronsl I'.M. OCHOBBI MATEMaTU4YECKOTO ObC Jlanp
ananmu3a. B 2-x T1. Tom 1-b1i1 - Cankr-IletepOypr:
Jlann, 2026.- 448c.

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

https://e.lanbook. | ®uxrtenronsr I'.M. OCHOBBI MATEMATHUYECKOTO 9BC Jlanb
com/book/507393 | ananmu3a. B 2-x T1. TOM 2-i1 - Cankt-IletepOypr:



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

Jlanb, 2026. - 464c.
COopHHK 3a/1a4 110 MaTEeMaTHYEeCKOMY aHaiIu3y. Tom OBbC Jlanp
https://e.lanbook. | 2. Uuterpansl. Psaapr: yueb. mocodue / JI.JI.
com/book/185639 | KyapsBues [u ap.]. - MockBa : ®usmatiut, 2021. -
504 c.

https://e.lanbook. bepmanT A.®. Kpatkuii Kypc MaTeMaTH4ECKOIo OBbC Jlanb
com/book/210707 | dHam3a, / A.®. bepmanT, .I'. Apamanosuu. - CII6.:

Jlansb, 2010. - 736 c.

YK 517.9 Makaposa M.B., [TombiTkun C.I1. [Ipumenenue 50
QG epeHIaIbHBIX YPaBHEHUN IS pEIIeHUS
MPUKIIAHBIX 33/1a4: yue0.-MeTo1. mocodoue/ M.B.
Makaposa, C.I1. I[TombiTkun. —CI16.: 'Y ATI, 2021.-
45c.

Kabxko, A. I1. TuddepeHnmanbubie ypaBHEHUS U OBC Jlanb
https://e.lanbook. | ycroitunBocTs: yuebnuk / A. I1. XKabxko, E. /1.
com/book/211928 | Kotuna, O. H. Ymxkosa. — Cankr-IlerepOypr: Jlaub,
2022. — 320 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL anpec HaumenoBanue

https://pro.guap.ru/ DJIeMEHTHI 3JICKTPOHHOTO Kypca IO JUCIUILUINHE pa3MelleHbl BHYTPU
OUOC I'VAII «MuTerpupoBanHas cpefa 00ydeHHs»

https://Ims.guap.ru Busieokypc Jekiuii ¢ MyJIbTUMEINIHBIMU MPE3CHTALUAMHE 10
JUCIIUIUIMHE pa3MelleH cUcTeMe AUCcTaHnoHHOro oOyuenus ['Y ATl

https://Ims.guap.ru OmnutaiiH-Kype 1o AUCHUIUIMHE Pa3MeEIleH CHCTEME TUCTaHITHOHHOTO
oOyuenus ['YAII

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mnporpaMMHOro oOecneueHus,, HCHOJIb3YeMOro IMpH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLecca M0 AUCLHUILINHE.
[lepedyeHp UCONB3yeMOro IPOrpaMMHOro odecrieueHus npejacTasieH B Tadbauie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOoIiecca MO AUCIUILTUHE

[Tepedens WCTHONB3YeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABJICH B
Tabmmuie 11.

Tabmuna 11— IlepeueHs HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM



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

Ne /1 HanmenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW JUIi  OCYIIECTBIICHUS
00pa30BaTeNLHOTO TMpoIiecca Mo TUCIUTUIMHE, IPEICTaBICH B Tabmuiel?2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmMeHnoBaHue coCTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 YyeOHas ayuTOpHs I 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHN yi. I'actenno, 1. 15,

CEeMHUHAPCKOT'0 TUIIA, TPYIIOBBIX M WHAWBUIYAIbHBIX
KOHCYJIbTALMH, TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM
arrectauuu. OcHamenue: Criennanu3upoBanHas MeOeb;
TEXHUYECKHE CPeACTBA O0YUEHHUS, CITyKallue JUIs
npecTaBieHus yueOHoM nHopmanuu 60Jab1I0N ayJUTOPHH;
Ha0op AEMOHCTPALIMOHHOTO0 000PY10BaHUS

2 | YueOHas ayaAuTOpUs IS IPAKTHUECKUX 3aHATHH, 3aHATHIA 24-12, yn. 'acteno, A.
CEeMHUHApPCKOI'0 TUIIA, TPYMIOBBIX U UHAWBUIYAIbHBIX 15
KOHCYJIbTAIIU}, TEKYILETO KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crenuanu3upoBaHHas MeOelb;
TEXHUYECKUE CPEJICTBA OOyUEHUS, CIyKaIUe JUIs
IpeJCcTaBiIeHUs yueOHOM nHpopmau 60IbII0NH ayAUTOPUY;
MEPEHOCHOM HA0OP IEMOHCTPAIIMOHHOTO 000PY/I0BAHMS

10. OueHo4HBIE CpeICTBA TSI IPOBEICHUS TPOMEKYTOUHOM aTTECTAIMH
10.1. CoctaB OLEHOYHBIX CPEACTBAJS TMPOBEACHHUSI IPOMEKYTOUHOM AaTTecTaluu
00yJaromuxcs 1Mo JUCUUTUIMHE TPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS MPOMEKYTOUHOMN aTTecTaluu

Bua npomexyTo4HON arTecTannu [lepedyeHp OLICHOYHBIX CPEACTB

Crucok BOMPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbIC OUJIETHI™;
3agauu;

TecThl.

DK3aMeH

[Mpumeuanue: *sK3aMeHaIIMOHHBIE OMIIETHI (POPMUPYIOTCSI HA OCHOBE BOIIPOCOB M 3a/1a4 TaOJIHUIIbI 15.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B TeyeHune cemecTpa MOXET MCHOJIb30BATHCS
100-0annpHast ~ mKajma  MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHUIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMITETEHIIUHN

OreHKa KOMITETEHITUH

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHLIMA
5-0ayupHas mKana P P (opmpo

OO6yuaromuiicst:

— TIIyOOKO M BCECTOPOHHE YCBOMJI IPOTPAMMHBIN MaTepHalr,
«OTJIMYIHOY — YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaraer;
«BAUYTEHO» — ONHUpasiCh Ha 3HAHHSI OCHOBHOW W JOMOJHHUTEIHHOW JIUTEPATYpPHI,

TECHO CBA3BIBACT YCBOCHHBIC HAYYHLIC ITOJIOKCHHSA C HpaKTquCKOﬁ
ACATCIIBHOCTHIO HAITPABJICHUSA




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIUMA

— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIJBUTAEMBIC HM UJIEH;
— JIeJIaeT BBIBOIBI M 000OIIECHHUS;

— CBOOOJIHO BJIaJICCT CHCTEMOM CITeIIMaTM3UPOBAHHBIX TTOHITHH.

— paBuWIbHO BRIMOJIHWI OT 90% 10 100% TecToBbIX 3ajaHuil .

(XOPOLIO»
(Ga4uTCHO»

OOyyJarommiics:

— TBEPAO YCBOWJI IPOrPAaMMHBIN MaTepHall, IPaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, ONMMPasCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOW JEeATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET HayYHBIC MTOJIOKEHNS,

— JIeJaeT BBIBOJIBI U 0000IIEHMS;

— BJIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TIOHITH.

— NpaBWIbHO BBIOIHWI OT 70% 110 89% TeCcTOBBIX 3aaHu .

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— 00y4arOLIMIiCS YCBOMJI TOJIBKO OCHOBHOM MPOTrPaMMHBIN MaTepHal,
[0 CYIIECTBY W3JIaraeT €ro, ONMUpasch HAa 3HAHUS TOJILKO OCHOBHOM
JTUTEPaTYPHI;

— JIOITyCKAeT HECYIECTBCHHBIC OIUOKN U HETOYHOCTH;

— HCIIBITHIBACT 3aTPYJHCHHUS B IMPAKTHUYECKOM TPUMCHCHUU 3HAHUH
HaIPaBJICHUS;

— c51a0o apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,

— 3aTpyJHsCTCs B (POPMYITMPOBAHUH BBIBOJIOB M 0000IIICHNUH;

— YaCTUYHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

— IPaBUWJIHLHO BRIMOJIHIWI OT 51% 10 69% TecToBBIX 3aMaHuii .

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— o0ydJarouiics HE YCBOWJ 3HAYUTEIBHOH YacTH MPOrPaMMHOTO
Marepuana;

— JONyCKaeT  CYIIECTBEHHBbIE  OMMOKM W  HETOYHOCTH  IIpU
paccMOTpeHHH PpobIeM B KOHKPETHOM HalpaBJICHUH,

— HCIIBITHIBAET TPYIHOCTH B MPAKTHYECKOM IIPUMEHEHNUN 3HAHMIA;

— HE MOXET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKEHMUS,;

— He (OpMYIHPYET BHIBOAOB U 0000IICHUH.

— NIPABHIILHO BBIOIHII MeHee 51% TeCTOBHIX 3aaHuH .

10.3. TunoBble KOHTPOJIBHBIE 3a/IaHUS WJIH WHBIE MAaTEPHUATIBI.
Bompocsr (3agaun) Ais sK3aMeHa mpeicTaBieHsl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

No Kon
[lepeuens BonpocoB (3a7a4) AJs IK3aMeHa
n/n MHIUKATOpa
Cemectp Nel
. 3x2_bx—2 YK-1.3.1
1. Beruucauts npegen lim——
x>0 X°4+X—8
1.
. 2x*—4x—6
2. Bpraucnuts npegen lim———
x>3 2X° —7x+3
Kakue u3 npeacTaBiIeHHBIX HUXKE MTPEJIEIOB MOTYT OBITh BBIYMCIICHBI YK-1.3.2
5 METOJIOM JIeJIeHUsI Ha OOJIBbIIYIO CTETIEHb IEPEMEHHBIX ?
' . 3x*-5x
a) lim———
x>0 X% 42X




2_ j—
b) IimZx2 4x—6
x>3 2X° = 7X+3

. 3P —4x-4
¢ lim———
x>2 2X° —3X—2

RVZA
d) “mx2+—x+6
x>8 2X° —5X—3
X =2xF —x+2
e) lim——
x>0 3X°—=TX+2

Kakas ¢pynkuus Ha3piBaeTCs HEMPEPHIBHON B TOUKE Xo?

YK-1.V.3

YeMy paBHA CyMMa KOHEYHOT'O YMCIia OECKOHEYHO MaJIbIX (PYHKIUI?

YK-1.B.1

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

MOMEHT BpeMeHu { =17? 3anuimre HOMEp BEPHOTO OTBETA.
1) 6

2) 4
3) 10
4) 15

YK-1.3.1

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

2) Bepno nu yrBepkacHue: «I[Ipou3BogHas CyMMBI IBYX
maddepeHIpyemMbIx QyHKINI paBHA CyMMe IIPOU3BOIHBIX ATHX
¢bynkuuity. OTBET apryMeHTHpYHTE.

VK-1.3.2

Haiigure popmyny ¢ ommbkoi. ApryMeHTUpYHTE CBOM OTBET.

-

. (C-u(x))'=C-u'(x)

N

. (UC)EV(X))'=u' (X)) (X)
- (U()-v (X)) =’ (x)-+-v'(X)
cKXB.ZUK@VOO—V(MUOO

v(x) V2 (x)

w

VYK-1.V.3

1) Haiiaute npon3BoIHYIO (PYHKIIMH

y =5c0s(7 +8x) +{/7x—8

VK-1.B.1

[IpoBepbTe SABIAETCS M BBIPAXKEHUE

1
2. \2—6sin(7 +4x) (24 cos(7 +4%)

NPOU3BOAHON QYHKIUH Y = \/”2 —6sin(7 +4x) ? OtBet 0bOCHYIiTE.

y:

YK-1.3.1

10.

3anumuTe ypaBHEHHE KacaTenbHOl K rpaduky QyHKIuN y=X° - 2
B €r0 TOUKe C abciuccoi Xo= 1

YK-1.3.2




11.

ITycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(x). O6e
¢bynkuuu Y=f(X) u y=g(X) umerot npous3BogHbIe B TOUKe (Xo, Yo). Uemy
paBEH yrojl MEXAy KPUBBIMH?

YK-1.V.3

12.

[TycTh mosiokeHne TOUKH MpH €€ ABMKCHUH 3a1aéTcs pyHkumen 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 QyHKmu S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuun S(t)

YK-1.B.1

13.

ITycts Gyuknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBute yciosue
yObiBanus GyHkuuu y = f(x) Ha untepsae (a, b).

YK-1.3.1

14.

[Tycts nuddepennupyemas byakuus y = f(X) 3amana Ha HHTEpBaje

(a, b).

W3BecTHO, 4TO B TOUKE Xo Ha uHTepBate (3, b) mpousBonnas hyHkiuu y
= f(x) paBHa Hymt0. Kakux JaHHBIX HE XBaTaeT, YTOObI YTBEPKAATh, YTO
B 9TOU TOUYKE (DYHKIIMS UMEET MAaKCUMYM?

YK-1.3.2

15.

Kakas mpsiMast TMHUS Ha3bIBACTCS ACHMIITOTOM rpaduka QyHKIUN

y=f(x)?

VK-1.V.3

16.

BepHo JIK, 9YTO BBIPAKCHUC
5 2 2 2
Zx“——x3+—-x2 +5

SIBnsercs pemeHnem j (5x° —2x2 ++/x%)dx ? Otser oGocnyiire.

YK-1.B.1

17.

Beruucnuts HeonpeAeNEHHBIN UHTETPAI:

J’(Sx3 —2x? ++/x%)dx

YK-1.3.1

18.

BriOepure MeTO1 MHTErpUPOBAHMS U BBIYMCIUTE HHTETPal. YKaXKUTE
KaKOM METOJl MHTErPUPOBAHNUS IPUMEHSIIN:

J- 2xdx

VX2 +3

YK-1.3.2

19.

BI)I‘-II/ICJ'II/ITI), IMPUMCHUB MCTOA MHTCTPUPOBAHUA 11O HACTAM:

I X €0S xdx

HazoBure kakoe-nmu6o nudpoBoe CpeacTBO, MPUMEHUMOE ISl PEeIICHUS
nanHoM 3amaun. OO0OCHYITE Ball BBIOOD.

VK-1.V.3

20.

[TpounTterpupyire TPUrOHOMETPUIECKYIO (PYHKIIUIO

7
I cos xdx
7

[Tpounrerpupyiire TpUrOHOMETPUUECKYIO (PYHKIIUIO

YK-1.B.1




Cemectp Ne2 YK-1.3.1
o1 | Kakas Qpynkums z= f(X,y) HasbiBacTCs HEPEPBIBHOI B TOUKE YK-1.3.2
M, (%, o)
Kaxkas u3 GopMyn cootBercTByeT auddepenrmany GpyHkmun y=e<? YK-1.V.3
a) dy=2e?*dx
22| 1) dy=e¥dx
c) dy=2e*dx
. 0z oz YK-1.B.1
HaiinuTe yacTHbIE IPOM3BOIHBIC Fv u — (ynkuun
X
23.
,_ sin(3+8x—-7y)
2 _ X3 y7
Beinucath ycioBue npu KOTOPOM BbIpa)k€HHE YK-1.3.1
24. | P(x.y,2)dx + Q(x,y,2)dy+R(x,y,z)dz
npecTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
o5, | Kakas Touka HaspiBaeTcs Toukoi Makcumyma Gynkuuu z = f(X,y) 2 YK-1.3.2
Haiitu nponssoanyto GpyHKIUN VK-1.V.3
26.
f(x,y)=(B6+5x*+2y* —7x°y*)* B Touxe K(1,1) mo
HarpasieHuIo kK Touke M (2,6)
27. | Chopmymupyiite HEOOXOAUMOE YCIOBHE SKCTPEMyMa VK-1.B.1
muddepeHmpyeMo GyHKIMU ABYX epeMeHHbIX Z = f(X,Y).
Kakoe ypaBHeHue HazbIBaeTcs AU depeHnanbHbIM ypaBHEHHEM YK-1.3.1
28. TIepPBOTO TOpsiKa?
29. | B xakom ciyuae dpyukimst y=¢(x,C) (umu ®(x, y, C) = 0), sBisercs YK-1.3.2
o01muKM penieHueM audhepeHIaIbHOr0 YpaBHEHUs epBoro nopsiaka?
ABnsiercs 1 GyHKIUA x°+ v —2x=C o6mum peleHneM VK-1.V.3
30. nudpepeHIHanTbHOrO ypaBHeHus X+yy' = 1?2
Haiigure obuue pemenus nuddepeHInanbHbIX ypaBHEHHH, VK-1.B.1
MpeACTaBIeHHBIX HUXKe. HazoBuTe kakoe-nmmbo 1udpoBoe CpeacTBo,
31. KOTOPOE MOXKET ObITh MPUMEHEHO JIJIs peIlIeH!s TaHHOH 3a/1auH.
r=1
1. v = -
Pemmte 3anauy Komwm npu HauanbpHbIX yenoBusx: Y(1)=2 , 1.e. naiiqute | YK-1.3.1
JacTHBIE penieHus 1uddepeHInanbHbIX YpaBHEHUH, TPECTaBICHHBIX
3. | HIXKe
1. v'= i—?
33. | BemmummTe HoMep o1 KOTOPBIM PacHoIONKEH Psijl, ISl KOTOPOTO HE VK-1.3.2

BBITTOJIHACTCS HGO6XO)II/IMBII\/’I IIPHU3HAK CXO}II/IMOCTI/I?




» N°+3
D Loy

o0 2
2) Znﬂs—
3) 2-13n

4) Zw n®+3

Ll N |

34.

Kakue npusHaku ncciae1oBaHUS Ha CXOJIUMOCTD IPUMEHSIIOT JIJIs
YUCJIOBBIX PSJIOB C MOJIOKUTEIbHBIMU YJIC€HAMU?
a) mpusHak Jlanambepa

b) npasuio Jlonurans
c) merox Kpamepa

d) npusnak Kommu.

YK-1.¥.3

35.

Ecnu psia cxoauTcesi, TO 4TO MOXKHO CKa3aTh 00 00IEeM UJIeHE 3TOro
psana?

VYK-1.B.1

36.

Ecnu o0muii wieH psiia U, He CTPEMUTCS K HYJIIO, YTO MOXKHO
YTBEPKAATh O CXOAMMOCTH psija?

VK-1.3.1

37.

OOmmii wieH psaa U, CTpeMUTcs K Hyiro. /locTaTO4HO J1U 3TOro JJis
TOT0, YTOOBI YTBEPXKAaTh, YTO JAHHBIN pAJl CXOAUTCS?

VK-1.3.2

38.

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

HCCIIEIOBAHUS U3 CITUCKA:
a) HHTerpaibHbIi MPU3HAK CXOAMMOCTH

b) HeoOxoauMblii MpU3HAK CXOJUMOCTH
c) Ilpusnak Komm

d) Tlpusnak /lanmamGepa

YK-1.V.3

39.

(n-5)2"

HccnenoBaTh cX0IUMOCTH psifia z -
"1 (5n+2)3"

YK-1.B.1

40.

[TycTh nan 3HaKO4YEpENYIOUIUNCS P Z:;lun . Ecnu psan,

COCTaBJICHHBIN U3 a0COIIOTHBIX BEIMYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aTh O 3HaKouepeayromemcs psae? Boibepure BepHBIii OTBET.
a) Psacxomutes

b) Psn pacxomutcs

C) Psax cxomutcst abCOTOTHO

VYK-1.3.1

41.

CrerneHHbBIe PAABIL. I/IHTepBaﬂ " pagnyC CXOAUMOCTH.

VYK-1.3.2




1. HaiiTi 001acTh CXOIUMOCTH psizia

Zx" =1+ X+ X2+ X"+,
n=0

. I VK-1.V.3
CrerneHHOIt psin Z a,X" cxogurcs B TOUKe Xo.UTO MOXKHO
42. n-0
yTBEPKAaTh 00 a0COIIOTHON CXOIUMOCTH ITOTO psijia B KaXKIOW 13
TOUEK X, TaKHX, 4To | X |<| X, |?
YK-1.B.1
43 1. Pasnoxuts muorounen f(x)=-x°>-10x>—30x—31 B pan

Teitnopa B OKPECTHOCTH TOUKU X = —2

Bomnpocsr (3amaun) s 3auera / qudd. 3adera npeacrasicHbl B Tabmauie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3auera

Ne i/m [Tepeuens BompocoB (3aga4) ans 3adera / audd. 3auera

Kon
WHIUKaTOpa

Y4eOHBIM [JIJAHOM HE NPEAYCMOTPEHO

[lepedyeHp TeM AJsi BBITOTHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOW pabOThl TPEICTaBICHBI

B Ta0auie 17.
Tabmuua 17 — IlepeueHs TeM /7151 BRINOJTHEHUSI KYPCOBOTO MPOEKTa / KypCOBOM pabOTHI

Ne ni/mm
paboThI

[TpumepHBIii TepeueHb TeM ISl BHITOJIHEHUSI KYpPCOBOTO MPOEKTa/ KypCOBOU

Y4eOHBIM IUTAHOM HE IMPEAYCMOTPCHO

Bompocsl 1t mpoBezneHHsT TPOMEXKYTOYHOM AaTTeCTalluM B BUJE TECTHPOBAHMS
npeJcTaBiIeHbI B Ta0nuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIPOCOB JJIsl TECTOB

No

1/
I

[Tepedenb TECTOBBIX 3a/IaHUI

Kon
WHAUKATOPA

3amanue 3aKphITOrO THIMA C BLIOOPOM OJTHOTO NMPABHIIBHOTO OTBETA
Wuctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIUH IPABUIBHBIA OTBET
Brerunciure
npenen
_ 3x*-5x-2
lim———
x>0 X+ X—8
1) 1
2) 3
3) 15
4) -7
Ki1t04 ¢ mpaBUIIbHBIM OTBETOM: 2

VK-1.3.1

3aaHue 3aKphITOTO THIA ¢ BBIOOPOM OJJHOTO MPaBUIBLHOTO OTBETA
Wuctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH IPABHIBHBIA OTBET

Toukol pa3pbiBa QyHKIIMH

YK-1.3.2




_ Xx=3

y (x> +3)Inx

SABJIACTCA TOYKA

1) 6

2) 2

3) 1

4) 4

K104 ¢ mpaBUIIBHBIM OTBETOM: 3

3aanue 3aKpBITOTO THITA C BLIOOPOM OJTHOTO MPaBUIIBHOTO OTBETA
WNuctpykius: [IpounTaiiTe TEKCT, BRBIOEPUTE OJIMH MPABUIBHBIN OTBET
[TpousBomHas GPyHKIIHH

y = X* - 4" paBHa:

1) 2x-4*In4

2) 2x-41

3) x-4(2+x)

4) x-4(2+xIn4)

Kirou ¢ mpaBuiIbHBIM OTBETOM: 4

VK-1.V.3

3agaHne 3aKpBITOTO THIIA C BLIDOPOM OJHOTO MTPAaBUIILHOTO OTBETA
Wnctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH MPABUIBHBIN OTBET
Abcuucca skcTpeMyma QyHKIUN

y =8—X° + X paBHa

1) 8

2) 05

3) 1

4) -0,5

Kirou ¢ mpaBWJIbHBIM OTBETOM: 2

YK-1.B.1

3a/laHue 3aKPBITOTO THUIIA C BBIOOPOM OJJHOTO MTPaBUIILHOIO OTBETA
Wuctpykuus: IlpounTaiite TEKCT, BEIOEpUTE OJANUH NPABUIIbHBIA OTBET
[Tpu kakux 3HaUEHUSAX apryMeHTa (PyHKIIHS UMeeT

skcTpeMyM Y = 2X° —1,5x+5

1) 8

2) 05

3) 1

4) -0,5

Kirou ¢ npaBuibHbIM 0TBETOM: 2,4

VK-1.3.1

3aianue 3aKphITOrO THITA C BEIOOPOM OJIHOTO MPABUIILHOTO OTBETA
Wuctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIUH IPABUIBHBIN OTBET
Bpruncnute naTerpan

J- dx

(1+ x*)arctg®x

1) - 1 +C
arctgx

2) Inj]arctgx|+C

3) - ! —+C
arctg-x

4) 1 +C
arctgx

Kitrou ¢ mpaBuiIbHbBIM OTBETOM: 1

VK-1.3.2




3aaHue 3aKphITOTO THIIA ¢ BELIOOPOM OJHOTO MPaBUILHOIO OTBETA
WNucrpykuus:[IpounTaiite TEKCT, BEIOEPUTE OJMH MTPABUIIHHBINA 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)°0°

Kittou ¢ mpaBunsHbIM oTBeTOM: 1,4

VK-1.V.3

3aaHue 3aKphHITOTO THUIIA C BELIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA
WNucrpykuus: [IpounTtaiite TEKCT, BBIOEPUTE OJIMH MPABUIBHBIN OTBET
BbraucnauTe npou3BOAHYI0 BTOPOTO MOpsiika PyHKIUU

y — e5)(—1

1) y=25e>"

2) y — e5x

3) y — 5e5x—l

4) 25

Kirou ¢ mpaBuiibHBIM OTBETOM: 3

YK-1.B.1

3aaHue OTKPBITOTO THIIA

WNuctpyknus: [IpounTtaiiTe TEKCT U 3alIUIIUTE OTBET

Hanummre, kak Ha3pIBaeTCsl IPOU3BEICHUE IPOU3BOIHON (QYHKIIUU U
IIPUPALLECHHS APTYMEHTA

Otger: .... pyHKIHUU.

Kitou ¢ npaBuibHbIM 0TBeTOM: Juddepeniman

VYK-1.3.1

10.

3aaHue OTKPBITOTO THIA

WNuctpyknus: [IpounTtaiiTe TEKCT U 3aIIUIINTE OTBET

Hanummre, kak Ha3pIBaeTCsl TOUKA pa3pblBa, €CIM CKAYOK (PYHKIMH B ITOH
TOYKE UMEET KOHEYHOE 3HAYCHHUE.

OtBeT: TOUYKa pa3phIBa . ...

Kirou ¢ mpaBWIBHBIM OTBETOM: BTOPOTO poAa.

VK-1.3.2

11.

3amaHne 3aKpBITOTO TUITA HA YCTAHOBIICHHUE MTPABUILHON
10CJIEI0BATEIbHOCTH

WNuctpyknus: [IpounTtaiiTe TEKCT M YCTAHOBUTE ITOCIJIEIOBATEIBHOCTD
3anumuTe Mocyie0BaTeNbHOCTh IEHCTBUNA IPU PEIICHUH 3a/1a41:
Teno nBuXkeTcs 1o 3aKOHy

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

A) moaCTaBUTH 3HAUE€HUE BpeMeHU t=54ac B ypaBHEHUE MepeMeleHus
B) BeIpa3uTh Bpemst B CEKyHIax

B) paznenuts nepemenienre Ha BpeMs

I') B3STH IPOU3BOIHYIO OT NEPEMELICHUS

J1) mojcTaBUTh B ypaBHEHUE MPOU3BOAHOM 3HAUEHHE BPEMEHU

Kirou ¢ npaBuibHbIM 0TBETOM: BB/

VK-1.V.3




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 ¢ 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.

YK-1.B.1

13.

3aanue 3aKphITOTO THIIA C BLIOOPOM OJJHOTO MPABUIILHOTO 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

VYK-1.3.1

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

YK-1.3.2

15.

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

64
dx
Ecnu x onpeneneHHOMyY HHTErpaity I ————— TIPUMEHUTH NOJICTAHOBKY
X+ 3[x

VK-1.V.3




X =t°, TO OH mpuMeT BHI. .
t>dt

Kirou ¢ mpaBWIbHBIM OTBETOM: 6 I —
"+t

16.

3a/1aHKe 3aKPHITOrO THIIA C BEIOOPOM OJIHOT'O IPAaBHILHOI'O OTBETA
WNuctpykius: [IpounTtaiite TEKCT, BBIOSPUTE OJIMH MTPaBUIBHBIN OTBET
VYxaxuTte QYHKINU, KOTOPBIE SBJSIOTCS SKBUBAJICHTHBIMU ITpU X —> 0
1) Xusinx

2) X utg2x

3) Xwu CcoS2X

4) Xwusin2x

Kittou ¢ mpaBuiIbHbIM OTBETOM: |

YK-1.B.1

17.

3aanue 3aKpBITOTO THITA C BEIOOPOM OJTHOTO MPABUILHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MPaBUIBHBIA OTBET
Kakoe 13 HuKe nepeurcieHHbIX MPEIJI0KEHUN ONPEAENISIET TPOU3BOAHYIO
dbyHKIMM (KOT/1a MpHUpaIleHne apryMeHTa CTPEMUTCS K HYII0)?

1) oTHOMIEHNE pUpalleHNs (PYHKINN K IPUPAIICHUIO apIyMEHTa

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-1.3.1

3agaHue 3aKpBHITOrO THITA C BHIOOPOM OJHOTO MPABHIILHOTO 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-1.3.1

3amanue 3aKphITOrO THITA C BEIOOPOM OJIHOTO MPABUIILHOTO 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-1.3.2

3agaHue 3aKphITOTO TUIMA C BBIOOPOM OJHOT'O MPaBUIILHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BRBIOEPUTE OJIUH NMPABUIBHBIN OTBET
YKakuTe CTeNeHHOM psf, 1uisd Kotoporo uHrepsai (0;2) sisiercs

VK-1.V.3




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 ¢ npaBusibHbIM 0TBETOM: 4

YK-1.B.1

3aanue 3aKphITOTO THIIA C BHIOOPOM OJTHOTO MPABUIILHOTO 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

VYK-1.3.1

3a/laHue 3aKpBITOTO TUIIA 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

3aanue 3aKphITOTO THIA ¢ BEIOOPOM OJTHOTO MPABUIBLHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BRIOGPUTE OJIMH MPABUIIBHBIN OTBET

VK-1.V.3




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

3aanue 3aKpBITOTO THITA C BLIOOPOM OJTHOTO MPaBUIIBHOTO OTBETA
WNuctpykius: [IpounTtaiiTe TEKCT, BBIOGPUTE OJIMH MPABUIILHBIN 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

YK-1.B.1

3agaHue 3aKpbITOrO TUIMA C BBIOOPOM OJHOI'O MPaBUIILHOTO OTBETA
WNucrpyknus: [IpounTaiite TEKCT, BRIOEPUTE OJIMH MPABUIILHBIN 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

VYK-1.3.1

10.

3aianue 3aKphITOrO THITA C BHIOOPOM OJIHOTO MPABUIILHOTO OTBETA
Wuctpyxkuus: [IpounTtaiite TeKkCT, BRIOEpUTE OJIMH MPABUIBHBINA 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-1.3.2

11.

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

2) 20

3) -15

4) -20

Kitou ¢ mpaBuibHbIM OTBETOM: 1

VK-1.V.3




12.| 3aganue 3aKpHITOTO THIMA C BHIOOPOM OJTHOTO MPABUIBHOTO OTBETA YK-1.B.1
Wucrpykuus: [IpounTaiite TekcT, BRBIOEPUTE OJUH MPABUILHBIA OTBET
Vkaxute Tun quddepeniuansoro ypasaenus (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-1.3.1
Wucrpyknus: [IpounTaiite TeKCT, BRBIOEPUTE OJUH IPABUILHBIA OTBET
Ykaxure ooiee permenne nuddepeHuaibHOr0 ypaBHSHUS

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

3 =
) y In|2x+1|+C
4) v = 3Inlx]|
Kitto4 ¢ npaBuibHBIM OTBETOM: 3

14.| 3aganue 3aKpbITOrO TUIIA C BBLIOOPOM OJHOTO MPABHIILHOTO OTBETA YK-1.3.2
Wucrpykuus: [IpouunTaiite TekcT, BEBIOSPUTE OJMH ITPABMIBHBIN OTBET
VYkaxkute yactTHoe peuieHue nuddepeHuanbHoro ypaBHEHUS

y' 4+ 2y = 4, ynosneTBopsirolee HadanskHoMy ycrnosuto V(0) = 5:

1) 4e -I+5
2)
3) y:3e’2x+2

4) y =2 42
Kitto4 ¢ nmpaBuiIbHBIM OTBETOM: 3

b "1:'.

CucreMa OlLIEHUBAaHUS TECTOBBIX 3a/laHUM:

1 tun) 3anaHue KOMOMHMPOBAHHOTO THUIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa U3 YETHIPEX
MPEeJJIOKEHHBIX U 000CHOBAaHHWEM BbIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBWIIbHO yKa3aHa Ludpa
U TIpUBEJEHbl KOHKPETHBIE apryMeHThl, HCIHOJb3yeMble mpu BbeIOOpe oTBeTa. [lomHoe
COBIaJIEHUE C BEPHBIM OTBETOM OlLlIEHHUBaeTCs | OajioM, HEBEPHBIN OTBET WJIM €T0 OTCYTCTBUE —
0 6amnos.

2 Ttun) 3agaHue KOMOMHMPOBAHHOI'O THMAa C BHIOOPOM HECKOJBKHX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAECTCS BEPHBIM, €CIU MPABHIBHO
yKa3aHbl HUQPHI U MPUBEACHBI KOHKPETHBIE apTyMEHThI, MCIOJIb3yEeMbIE IIPU BBIOOPE OTBETOB.
[TonHOE coBmaaeHne ¢ BEPHBIM OTBETOM OIleHHMBaeTcs 1 OaioM, eciau AOMYIIeHbl OLIMOKH WU
OTBET OTCYTCTBYET — () 6asioB.

3 Tun) 3amaHue 3aKpbITOTO TUIIA HA YCTAHOBJIIEHME COOTBETCTBHUS CUMTAETCS BEPHBIM, €CIHU
YCTAaHOBJIEHbl BCE COOTBETCTBUS (MO3ULMU W3 OJHOTO CTOJONA BEPHO COMOCTaBIEHBI C
NO3ULMAME Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM olleHuBaeTcs 1 6amiom,
HEBEPHBIN OTBET WM ero oTcyTcTBHe — 0 6ayioB

4 tun) 3anaHue 3aKpHITOrO THUIA HA YCTAHOBJIEHHE IOCIEI0BATEILHOCTH CUUTACTCS BEPHBIM,
ecJIi TPaBUIBLHO yKa3aHa Bcsd TocienoBaTesnbHOCTh Ludp. IlonHoe coBmaneHue ¢ BEpHBIM
OTBETOM OlleHuBaeTcs | Gaymiom, eciiy JOMyIIeHbl OIMOKH UM OTBET OTCYTCTBYET — () Gaios.

5 Tun) 3anaHue OTKPBHITOIO THUIA C Pa3BEPHYTHIM OTBETOM CUYHMTAETCS BEPHBIM, €CIU OTBET
COBMAJaeT C HJTAJOHHBIM IO COAEpPXkKAHMIO M TojHoTe. IIpaBUiBHBIM OTBET 3a 3amaHue



OLICHUBAETCs B 3 Oaiuia, €Ciii JOIMyIIeHa O/IHA OIIMOKa \ HETOYHOCTb \ OTBET NMPABUIIBHBIN, HO HE
HOJHBIH - 1 6as1, ecnu gomyineHo Oosiee 1 ommoOKu \ OTBET HEMPaBUJIbHBINA \ OTBET OTCYTCTBYET
— 0 6amnos.

[lepeyeHbp TeM KOHTPOJBHBIX pabOT MO AUCHUIUIMHE OOyYaromuXcs 3a04HOU (OPMBI
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PAabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTaluy O00YyJaromuxcs
'VAIL

11. Meroauueckue yKazaHus Uit 00yJarOMIMXCsl 0 OCBOCHUIO TUCIUTLTUHBI

11.1. Meroauueckue ykasaHus s OOy4aroIUXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKLIMOHHOIO MaTepuajnga — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
r1y0OKoe U SCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
dyHaaMEeHTaNBHBIX TPOOJEeM JUCHUIUIMHBI, METOJOB HAyYyHOrO IO3HAHHSA, HOBEWUIIHX
JOCTMDKEHUI HaydyHOM MbIciau. B yueOHOM mporecce JIEKIUs BBINOJHAET METOI0JI0IMYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKMs pacKpblBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUILTIMHAMH.

[Inanupyemsble pe3yabTaThl IPU OCBOEHUH 00yYarOIUMUCS JEKIIMOHHOIO MaTepyaia;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO C IPEIOJIaBaTENIeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM padoThI;

— TIOJy4Y€HHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAayKM M TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKalIINe TO/Ibl;

— HAY4YUTbCSl METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACNATH TIJIaBHBIE MBICIU U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOI'O OHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHATHUH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CIaifoB U
UCTOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepualia IpH MPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/ACTbHBIX TEMATUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHOHHOIO MaTepuana:

— Onpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  @opMyIMpPOBKA TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— Hnmoctpupyromuye npuMepsl.

11.2. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS 0 MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN




[IpakTHdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX ()OpPM OpraHU3alHuH y4eOHOTO
nporiecca, 3aKII0YaloNIasics B BBITOJTHEHHN 00YUYaAIOMIMMUCS TOJT PYKOBOJCTBOM pENoiaBaTess
KOMITJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMU
JMCIATUTMHBL, IPUOOPETEHHSI YMEHUN M HaBBIKOB, OIBITA TBOPUYECKOW JCATEIBHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS JUIsi 00YYAOIIErocs SBISICTCS MPUBUTHE 00YyJarOIIUMCS
YMEHUH M HAaBBIKOB MIPAKTUYECKOH JIEATSILHOCTH 110 U3y4aeMOU JUCIUTUINHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOCHUU 00yUYAIONIUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKpeIUIeHHe, YriyOJIeHWe, pacIIupeHWe M JeTalu3alus 3HAHWW TpH PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[IO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBINUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JUCITUTLINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIOMYYCHHBIX 3HAHHH s
BBITTOJIHECHHSI 33 /IaHHIA;

— CBSI3aHHBIC C MOJIyY€HHUEM HOBOW MH(POPMAIUH IyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
obecrieueHrne PalMoOHAITBHOTO COYSTAHMSI KOJUICKTHBHOW U MHIUBHIyaIbHOU (POpM 00yUICHHSI.

OyHKIUY TPAKTHYECKUX 3aHSATHIA:

— TO3HaBaTeJbHas;

—  pa3BUBaloOIIas;

—  BOCHHTATEJIbHAS.

[To xapakTepy BBINOJHAEMBIX OOYYAIONIMMCS 33JaHUN [0 TMPAKTHUYECKUM 3aHATUSIM
MOJPA3IIENIAIOTCS Ha:

— O3HAaKOMHWTEJBHBIC, TPOBOJIUMBIC C IEJIbI0 3aKPCIUICHHS W KOHKPETU3aIlUuH
U3Y4EHHOT'O TEOPETHUECKOT0 MaTepHralia;

—  QHAIUTUYECKHE, CTABSIINE CBOCH IIEIIBIO0 TOJMyYeHUE HOBOW MH(POPMAIIUU HA OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, MIOJXOIOB K PEIICHUIO 3a/1a4.

@dopMbI OpraHU3aIuy MPAKTUYECKUX 3aHATHI:

- B WHTCPAaKTHBHOW (Qopme (pelIeHne CHTYAllMOHHBIX 3a1ad, 3aHATHS 110
MOJICTTMPOBAHUIO PEATbHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE WHTEPAKTUBHOW (opMe (BBHIMOTHCHHE YIPAKHEHUH, PEIICHUE TUIOBBIX 3ajad,
pellieHre CUTYaIl[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKYpHAJI  MpPENoJaBaTels
HPUCYTCTBYIOLIUX CTYAECHTOB. 3aTe€M 0OBSBISAETCA TeMa NPAKTUUYECKUX 3aHATHH.

[IperoaBaTens YUTAET YCIOBHE 3ala4d M TpeiaraeT CTYACHTAM CaMOCTOSTEIhHO
peluTh 3a/1auy, UCIOJb3ys 3HAHUSA, MOTYYEHHbIE CTYAEHTOM Ha JieKuuu. CTYAEHT, KOTOpBIH
NEPBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydae ecnm CTYIEHT MPaBHIBHO PEIIHI
3ajady, OH moayyaer 5 6ayuioB. Ecam cTydeHT pemraer 3aaady ¢ MOMOUIbIO MPEnojaBaTes, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIIOYAs OLEHKY
MOCEIIaeMOCTH) TepeBoJsATCS B OOHychl (kauectBO) oT O mo 5 OammoB. OTu OOHYCHI
n00aBIA0TCS K 0011l cymme 0ayuioB B paMKaxX MOAYJIbHO-PEUTHHTOBOM CHCTEMBI.

11.3. Mertoauueckue yKazaHus UIsi OOYJAIOMIMXCS MO MPOXOXKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOMHEHUSI CaMOCTOSTENHHOM pabOThI, 00yJarONTUiCs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IpErojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

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



B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE Pabouero BpeMEHH, KOTOPOE TO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHWM M CHCTEMAaTH3allMM MPUOOPETaeMbIX 3HAHHWH, 00ECIICUMBAET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IOMOTAaeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

Mertoanyeckre MaTepualibl s CaMOCTOSITEIbHON paboThl OOydYarONIMXCS YKa3aHbl B
Tabnuue 8.

11.4. Metoauueckue yKazaHusl JUIsl OOy4aroIIMXCS IO IPOXOXKICHUIO TEKYLIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C LIeJIbI0 OLEHUBAHUSA XOJa OCBOCHHUS
JUCLUIUINHBI.

B Teuenme cemectpa B cucreme aucTaHimoHHoro oOydenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHbIE pabOTHl MO PEHICHUI0 3aJa4 M OAHH
TEOPETUYECKUI ompoc (IepeueHb BONPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIpPOCOB» B
cucteMe AucTaHUMOHHOro oOyueHuss ['YAII), Ha nDpakTHUECKHUX 3aHIATUSIX [POBOJATCS
IIPOBEPOUHbIE pabOTHI IO pazjiesiaM Kypca B MMCbMEHHON (opMe, pacCUMTaHHbIE KaK Ha LieJoe
3aHsTHE, TaK U Ha €ro 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAa€MOCTH OyIyT YyYUTHIBATbCS NPH MPOBEJCHUU
OPOMEXKYTOYHOW  aTTecTai  (IPU  WCIOJB30BAHWU  OAUIbHO-PEUTHHTOBOW  CHCTEMBI
OLICHUBAHMs, KaXIbli BUJ KOHTPOJS OLEHMBAaeTcs B Oamiax, U3 KOTOpBIX (hopMUpYyeTCs
UTOTOBBIN PE3yJIbTAT).

11.5. Meroauyeckue ykazaHus sl OOYYArOUIMXCS MO MPOXOXKIECHUIO MPOMEXYTOUHON
aTTEeCTallUU.
[TpomexxyTouHas arTecTanusi 00yJaroluXcsl MPeayCMaTPUBAET OLIEHUBAHUE MPOMEKYTOUHBIX U

OKOHYATENIbHBIX PE3yJIbTaTOB OOy4YeHHs MO JUCLUIUIMHE. DK3aMeH — (OopMa OLIEHKHU 3HAHWMH,
MOJIyYEHHBIX O0y4YarolMMCS B MPOLIECCE U3YUYEHHUS BCEW TUCLUIUIMHBI WM €€ YaCTH, HaBBIKOB
CaMOCTOSITENIbHOM paboThl, CIIOCOOHOCTH MPUMEHATh UX JUISl PEIIEHUsl MPAKTUYECKUX 3ajad.
OK3aMeH, Kak NIpaBWJIO, MPOBOAMUTCS B MEPHOJ SK3aMEHAIIMOHHOM CECCMM M 3aBeplIaeTcs
aTTeCTallMOHHOU OLIEHKOM «OTIINYHOY, «XOpOILOY, «yIlOBJIETBOPUTEIBHOY,
«HEYAOBIETBOPUTEIBHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




