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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
porpaMMy BBICIIETO0 00pa3oBaHUsl — MpOrpaMMy OakajaBpHara Mo HAIpPaBICHUIO TOJIrOTOBKH/
crenpanbHocTH 20.03.01 «TexHocdepHas 0€30MacHOCTh» HANPABJICHHOCTH/CTICITHATH3AIIAN
«[IpomplniuieHHast 6€30MacHOCTh U OXpaHa TpyAa». JucuurnnHa peanusyercs kaheapoit «Nely.

JycuunnuHa HaleneHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOMIMX KOMIETCHIIUA:

YK-1 «Crocoben ocymiecTBIsATh MOUCK, KPUTHUYECKUH aHAINW3 U CHHTE3 MH(pOpMaluHy,
MPUMEHATHh CUCTEMHBIN NTOJXO0/ JUISl PEIICHUs] IOCTABICHHBIX 3a/1a4»

YK-2 «CrnocobeH ompenensaTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM U BBIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUs, UCXOS U3 NEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOLINXCS
PECYPCOB U OTPAHUYECHUI

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

[IpenogaBanne AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (OPMBI OpPraHU3AlNUU
y4eOHOro Mpolecca: JEKINH, IPAKTUUYECKUE 3aHITUS, CAMOCTOsITeNIbHAs paboTa 00y4aroIerocs.

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

OO0miasi TpyAO0EMKOCTh OCBOEHHS JUCUUIUIMHBI COCTaBJseT 9 3a4eTHBIX eauHuIl, 324
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUH »



1.

[TepedeHp IAHUPYEMBIX PE3YJIbTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (QopmupoBaHue y CTyJICHTOB IOHUMAHUS POJIA MAaTEMAaTHKH B COBPEMEHHOM
MUpE, HayKe U IPAKTUYECKOH eATEIbHOCTH B U30paHHOM CHEMaIbHOCTH;

— (QopmupoBaHue y CTYJCHTOB CLIOCOOHOCTH M HaBBIKOB ()OPMYJIHPOBATH U PEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaJIn3a.

1.2. JlucumninHa BXOJIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI

BhIcIIeTo oOpasoBanus (naiee — OIT BO).

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

B pesynbrare M3ydeHus AUCHUILTUHBI OO0YYAIOLIUICS JOKEH 00J1aJaTh CIEAYIOMIUMU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

tabnuue 1.
Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS
Kareropus Konun
Koxa u HanMeHoBaHMEe WHANKATOPA JOCTHXKEHUS
(rpymma) HaMCHOBAaHHE
KOMITETCHIIH
KOMITETCHITHT KOMITCTCHIINH
YK-1 Cnocoben
OCYILIECTBJIATH VYK-1.3.2 3HaTh METOJIMKH CUCTEMHOTO MOIX0/1a IS
MOHUCK, KPUTUYECKUH | pelIeHHs] TOCTABJICHHBIX 33]a4
VHUBepcanbHble AQHAJIU3 U CUHTE3 VYK-1.Y.2 ymeTb OCylecTBIsATh KPUTUUECKUI aHATIN3
uHdopManuu Y CUHTE3 HH(POPMAIIIH, ITOJIYYeHHOMN U3 pa3HbIX
KOMIICTCHITUH (bopmaru, (bopmauun, Y1 p
MIPUMEHSATD HWCTOYHHUKOB, ISl pEIICHUS TTOCTaBICHHBIX 33]1a4
cucremubiii mogxon | YK-1.B.2 Bnagerp HaBbIKaMu CUCTEMHOT'O TIOJIXOa
JUTS petieHust JUTSL peIIeHUs MMOCTaBJICHHBIX 3a/1a4
MOCTABJICHHBIX 3a7a4
VYK-2 Cnocoben
VYK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUYECHUS JIJIS
OTIPEACIATh KPYyT
pelIeHUs TOCTaBIEHHBIX 3a7a4
3a/1a4 B paMKax .
N VYK-2.V.1 ymeTs mpoBOJIUTH aHATIN3 MOCTABIEHHOMN
MTOCTaBJIEHHOM 11e1H
1 BEIGHpATS ey u GopMyInupoBaTh 3a/1a4u, KOTOpPhIE
HEO0OXOMMO PEIIUTh JJIs €€ JOCTHKECHUS
ONTUMAaJIbHbIE
YHuBepcaibHble CHIOCOGLL X VK-2.V.3 ymeTp BbIABUTATh aIbTEPHATUBHBIC
KOMITETCHIIH BAapUAHTHI JICUCTBUH C IIEJIBIO BEIOOPA ONITUMAIIBHBIX

peLIeHus, UCX01d U3
JNENUCTBYIOLIUX
IIPaBOBBIX HOPM,
MMEIOIINXCS
pecypcoB u
OrpaHUYCHUN

CIOCO0OB pelIeHNs 33a4a4, B TOM YHCJIE ¢ TOMOIIBIO
U(POBBIX CPEACTB

VK-2.B.2 BinazneTs HaBbIKaMU BbIOOpa ONTUMAIbHOTO
crioco0a peleHus 3a/1a4 ¢ y4eTOM UMEIOIINUXCS
YCIIOBHUH, pECYpCOB U OTPaHUYEHUN

3HaHI/I$I, IMMOJIYYCHHBIC IIpU H3YUCHUHU MaTCpualia JIaHHOM JUCLHUIIIINHBI, HUMCIOT

2. Mecro nuctutuiiHbEL B cTpykType OI1
JucnunnuHa He Oa3upyeTcs Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU MPH
W3Y4YEHUH B BBICIICH IIKOJIC KAKUX - TUOO TUCIUILINH.

Kak

CaMOCTOSTENIBHOE 3HAYECHHE, TaK U UCIIOJIb3YIOTCS MPU U3YYEHUHN APYTUX JUCHUTIINH:
- Teopus BEpOATHOCTEN U MaTEMAaTUYECKAs CTATUCTHUKA;

- AITOPUTMBI U CTPYKTYPBI JaHHBIX;
- CHCTEMHBII aHaIM3;

3. O0BeM u TpyI0EeMKOCTh TUCITUTLIAHBI




JlanHbpie 00 oOmemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
pabOTHI IO TUCHHIUIMHE (M PacHpeeIeHIE ITOM TPYIOEMKOCTH 110 CEMECTPaM) PEACTABICHEI B
Tabauie 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITNHBI

Bz yue6Hoii paGoThi Beero TpymoeMKoCTh 1o cemecTpam
Nol No2
1 2 3 4

Oowan mpyooemKocmup OUCUUNTIUHBL, 9/ 324 5/ 180 4/ 144
3E/ (4ac)
U3 Hux yacos npakmuyeckoii 0020moeKu
AyoumopHhuie 3aHamus, BCETo 4ac. 136 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 68 34 34

npaktuueckue/cemunapckue 3ansatus (113), 68 34 34

(dac)

nabopaTtopHbie paboTsl (JIP), (uac)

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

9K3aMeH, (Jac) 108 54 54
Camocmoamenvnan paboma, Bcero (4ac) 80 58 22
Buo npomesxcymounoit ammecmayuu: 3adet, | OK3., 33 OK3.,
mudd. 3auer, sk3amen (3auet, Judd. 3a4, Ok3.) OK3., ”

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPyJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHSTHH.
Paznensl, TeMBI JUCIUTIIMHBI U KX TPYAOEMKOCTh IIPUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILITUHBL, UX TPYAOEMKOCTh

P Jlektum | 113 (C3) JIP KII/KP CP
a37€eJIbl, TEMBI JUCIUILIHHEI

(qac) (qac) (qac) ("ac) (qac)
Cemectp 1
Pazoen 1. Teopus npedenos 6 10 18

Tema 1.1. OcHOBHBIE IeMEHTapHbIE (QYHKITUH.
YucnoBble MHOXKECTBA.

Tema 1.2. Ilpenen GpyHKIUM 1pH
HEOTrpaHUYEHHOM pPOCTE apryMeHTa. Teopemsl o
npenenax.

Tema 1.3. Ilpenen pyHKIIUHU B TOUKE.
HenpepbiBHOCTB. 3aMeuaTeNibHbIE PEAEIb




Pazoen 2. Jlugpgpepenyuanvroe ucuucnenue
Tema 2.1. Onpenenenue npousBoaHoil. Ee
r€OMETPUYECKUN U MEXAHUYECKUI CMBICI.
Tabnuia mpou3BOHBIX, YacTh 1.

Tema 2.2. TlpaBuna nuddepeHmpoBaHus.
[IpousBoHas Ci0XHON (HYHKIMH, IPOU3BOIHAS
obOparHo#t ¢pyHkImH. Tabmuia Mpou3BOIHBIX,
4acThb 2.

Tema 2.3. [Ipon3BOJHBIE BBICIIUX TOPSIAKOB.
Teopemsl 0 quddepeHIIPyEeMbIX GYHKIUAX.
Tema 2.4. llpaBuno Jlonurans. opmyna
Tennopa.

Tema 2.5. {uddepennuan pyHKIIUN IEPBOTO
nopsiaka. Juddepenunans BEICIINX TOPSIKOB.
Tema 2.6. ccnenoBanne GyHKIHHA C ITOMOIIBIO
MIPOU3BOTHBIX

12

12

20

Paszoen 3. Humeepanvnoe ucuucienue

Tema 3.1. IlepBooOpa3nas. Heonpenenenusiii
uHTerpan. CBolicTBa HEONPEAETIECHHOTO
UHTErpana.

Tema 3.2. Tabnuna unTerpainos. Merox
3aHeceHus nmoJ 3Hak nuddepennuana. Meroa
3aMEHbI IEPEMEHHON HHTETPUPOBAHUSL.

Tema 3.3. InTerpupoBaHue Mo 4acTsIM.
WuTerpupoBanne palliOHATbHBIX BbIPAXKCHHIH.
Tema 3.4. nterpupoBanue
TPUTOHOMETPUYECKHUX BBIPAKCHUIA.

Tema 3.5. OnpeneneHHblil HHTErpal.
Omnpenenenue u CBOMCTBA.

Tema 3.6. VInterpan ¢ nepeMEHHbIM BEPXHUM
npenenom. @opmyna HeroToHa - Jlelibauna.
Tema 3.7. HecoOCTBEHHBIE HHTETPAJIBI.

Tema 3.8. IlpunoxeHus onpeneIeHHoro

HWHTCI'paJia.

16

12

20

Uroro B cemectpe:

34

34

58

Cemectp 2

Paszoen 4. Qynxyuu neckonvkux nepemeHHbix
Tema 4.1. DyHKIUSA HECKOJIBKUX NEPEMEHHBIX.
OcHoBHble IOHATHA. HenpepbpIBHOCTS.
Tema 4.2. luddepennupoBanue GyHKINH
HECKOJIbKUX NePEMEHHbIX. YacTHbIE
npousBoaHble. JJuddepennman. [Iponzpoanas
cloKHOM (yHKIMH. YacTHBIE TPOU3BOIHBIC
BbICHINX NTOPsAKOB. Popmyiia Tenmnopa.
Tema 4.3. UccnenoBanue (QyHKIIMM HECKOIBKHX

TNEPCMCHHBIX.

10




Pazoen 5. Jlugpgpepenyuanvruvie ypasrnenus
Tema 5.1. luddepennuanbHbie ypaBHEHHUS
nepBoro nopsiaka. OCHOBHBIE TOHSATHS.
Huddepennmranbapie ypaBHEHUS C
pasesIomUMUCs nepeMeHHbIMU. OTHOPOIHbIE
muddepeHIanbHbIe YpaBHEHUS IEPBOTO
HopsI/IKA.

Tema 5.2. Jluneiinpie quddepeHnuanbHbIe
YpaBHEHUS MIEPBOTO MOPsIKa. Y paBHECHUE 8 12 7
bepuymnu. Auddepenunanbupie ypaBHEHHUS
BBICIIUX MOPSIIKOB, JOMYCKAIOUINE TOHUKEHNE
HOopsIIKA.

Tema 5.3. JIluHeitHbIE OTHOPOIHBIE
nuddepeHIraIbHbIe YpaBHEHHS ¢ TOCTOSHHBIMU
kodumenTamu. JIMHEHBIE HEOAHOPOTHBIC
muddepeHIanbHble YPaBHEHUS BBICILIUX
TIOPSIIKOB.

Pa3zoen 6. Psovt

Tema 6.1. Yucnossie psiabl. OCHOBHBIE
onpezaeneHus. Paapl ¢ mon0oKUTETbHBIMU
yineHamu. [Ipusnaku Jlanam6epa u Komu.

Tema 6.2. Heobxomumblii mpusHak. [Ipu3Haku
cpaBHeHus. nterpanbublil npusznak Komru.
Tema 6.3. 3HaKONIEPEMEHHBIE PSAbI.
AOcomioTHas U ycinoBHas cxogumoctu CBoicTBa
a0CoJIOTHO cxoasmuxcs psaos. [IpuzHak 16
JleliOHMLIA.

Tema 6.4. dynxuuonansHeie psiabl. O01acTh
CXOJIMMOCTHU. PaBHOMEpHAst CXOIUMOCTb.
Crenennsie psabl. IHTEpBan cxoqumoctu. Tema
6.5. CBoiicTBa CXOISAIIMXCS CTETICHHBIX PSI/IOB.
Tema 6.6. Psawl Teitnopa u MakiopeHa.

Tema 6.7. Psng @ypbe nepuoanveckoit pyHKIum.
Tema 6.8. Psng @ypbe 4eTHOHN U HEUETHON

(b YHKITHH.

14 7

Uroro B cemectpe: 34 34 22

Htoro | 68 68 0 0 80

4.2. CopnepxaHue pa3/ieJioB U TEM JIGKIIMOHHBIX 3aHSATHH.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOwHIle 4.

Tab6nuia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

HasBanue u comepxanue pa3iesioB U TEM JIEKIIMOHHBIX
Howmep paznena N
3aHsATUHN

Pa3zoen 1. Teopus npedenos

Tema 1.1. OcHOBHBIE 7€eMeHTapHble GyHKIMU. UHcI0BbIE
MHO’KECTBA.

1 Tema 1.2. llpenen GyHKIUHU NPU HEOTPAHUYEHHOM POCTE
aprymeHnrTa. TeopeMsl o Ipezenax.

Tema 1.3. Tlpenen ¢yHKUMHU B TOYKe. HempepbIBHOCTE.

3amedaresbHbIE TPEEIIBI.




Paszoen 2. Jlugpgpepernyuanvroe ucuucnenue

Tema 2.1. Onpenenenue npousBoaHou. Ee reomerpuueckuit
¥ MEXaHW4YeCKui cMbIci. Tabmuia mpou3BOAHBIX, 4acTh 1.
Tema 2.2. llpaBuna nuddepennupoBanus. [IpousBogHast
CJIOKHOHM ()YHKIIMH, TPOU3BOHAST 0OpaTHOUN (PYHKITUU.
Tabymia mpou3BOIHBIX, YacTh 2.

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

Tema 2.4. IlpaBuno Jlonurana. ®opmyna Teinopa.

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

Tema 2.6. UccnenoBanue GyHKIHHA C ITOMOIIBIO

MMPON3BOAHBIX.

Pa3zoen 3. Hnmeepanvnoe ucuucnenue

Tema 3.1. llepBooOpa3nasi. HeonpeneneHHbIN HHTETpAI.
CBoiicTBa HEONPEICICHHOTO HHTErpaa.

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

Tema 3.3. VInterpupoBaHue 1o yacTtsaM. MIHTerpupoBanue
palMOHAIbHBIX BHIPAKEHUM.
Tema 3.4. InTerpupoBaHue TPUTOHOMETPUUECKUX

BBIPAKCHU.

Tema 3.5. OnpenenenHplil uuTerpan. Onpenenenue u
CBOMCTBA.

Tema 3.6. VIuTerpain c nepeMeHHbIM BEPXHUM IIPEJEIIOM.
®opmyna HeroTona- JleitOHua.

Tema 3.7. HecoOCTBEHHbBIE HHTETPAJIBI.

Tema 3.8. IlpunoxeHus ONpenerIeHHOro HHTerpaa.

Paszoen 4. @ynkyuu HeckonbKUX nepemMeHHbIX

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

Tema 4.2. QuddepennmpoBanne PyHKIIUN HECKOTBKUX
nepeMeHHbIX. YacTHble mpou3BoaHbie. Juddepeniuan.
[Tpon3sBosHas cnoxHON QyHKIMHU. YacTHBIE TPOU3BOAHbIE
BbICIINX NTOPsAKOB. Popmyita Tenmnopa.

Tema 4.3. ccnenoBanue QyHKIIMH HECKOJIBKUX
HEePEMEHHBIX.




Pazoen 5. Jlugpgpepenyuanvruvie ypasrnenus

Tema 5.1. luddhepeHunanbHbpie ypaBHEHUS IEPBOTO
nopsiaka. OcHoBHble nousATus. Juddepenmanbupie
YPaBHEHHSI C Pa3ICNIAIONUMHCS IEPEMEHHBIMH.
Opnnoponusie quddepeHnnanbHble ypaBHEHUS IEPBOTO
Hopsi/IKa.

Tema 5.2. Jluneiinbie nuddepeHImanbHbie ypaBHEHUS
MEepBOro nopsiaka. YpasHenue bepnyiuu.
Huddepenunanbuble ypaBHEHUS BBICIIUX MOPSAKOB,
JIOITYCKAIOIIUE MTOHKEHUE TOPSIKA.

Tema 5.3. Jluneiiasie onHopoanble nudepeHnaIbHbIe
YpaBHEHHUS C IOCTOSTHHBIMU KO3 duimeHTamu. JInHeHbIe
HeoTHOpOoAHbIE MU epeHInaNTbHbIC YPABHEHHS BHICIITHX
TOPSITKOB.

Pa3zoen 6. Psovt

Tema 6.1. Yucnosbie psaasl. OCHOBHBIE onpeencHus. Psbl
C MOJIOKHUTENbHBIMU WwieHaMu. [Ipusnaku Jlanambepa u
Kormu.

Tema 6.2. Heobxoaumblii npusHak. [Ipu3Haku cpaBHEHUS.
NuTterpanbubiii npu3Hak Komm.

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

Tema 6.4. ®yaxnuoHanbHbIe psaabl. O0IaCTh CXOTUMOCTH.
PaBHOMepHas cxonuMocTh. CTeneHHble psbl. IHTepBai
CXOJIMMOCTH.

Tema 6.5. CBOMCTBa CXOIALINXCS CTEIIEHHBIX PSAIOB.

Tema 6.6. Psawl Teinopa u Makiiopena.
Tema 6.7. Psn @ypbe nepuoandeckoit pyHKINH.
Tema 6.8. Psg Oypbe 4eTHON 1 HeYeTHON (PYHKITHH.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux
No
Tpynoem | mpakTuue
Ne Templ mpakTH4EeCKUX @OpMBI IPAKTUYECKUX N paszaena
. . -KOCTb, CKOM
n/m 3aHATUN 3aHATUN JUCLIATI-
(dac) TOATOTOB
JIUHBI
KH, (Jac)
Cemectp 1
Tema 1.2. Tlpenenst Pa36op 3amau mon
parroHaIbHBIX PYKOBOJICTBOM
1 | BelpaxkeHuii Ha IIpEenoiaBaTels, 4 1
OECKOHEUHOCTH U B CaMOCTOSITEIIbHOE
TOYKE. pelieHre 3aaa4
Tema 1.3. Pa36op 3anmau nox
2 DKBUBAJICHTHEIE PYKOBOJICTBOM 6 1
0ECKOHEYHO MaJIbIe. Mpeno/iaBarelis,




Yucno e.

CaMOCTOSITENIbHOE
penieHue 3aaaq

Pa36op 3amau mon

Tema 2.1. KOBOJICTBOM
[IpousBognsie. Py
3 Mpasma MIpEeno/1aBaTelis,
P CaMOCTOSITEIILHOE
nuddepeHIpoBaHms
pelieHue 3aaa4
Paz6op 3amau nmox
KOBOJICTBOM
Tema 2.2 1lpousBoanas Py A
4 . MpEIoJaBaTes,
CIIOKHOU (QYHKITUU
CaMOCTOSITENILHOE
penieHue 3aaad
Pa36op 3amau mon
KOBOJICTBOM
Tema 3.1. Tabnuunoe by A
5 MIpEno1aBaTeis,
UHTETPUPOBAHUE
CaMOCTOSITEIILHOE
pelieHue 3aaa4
Paz6op 3amaq mox
Tema 3.2. Buecenue PYKOBOJICTBOM
6 | mox 3HaK IperoiaBaTeds,
muddepenimana CaMOCTOSITENILHOE
pelieHre 3a1a4q
Paz6op 3amau nmo
Tema 3.3. 3amena p 3al a
. PYKOBOJICTBOM
MIEPEMEHHOM.
7 npernojaBaTens,
HuTerpupoBanue no
HACTAM CaMOCTOSITEIILHOE
pelieHue 3aaad
Tena 3.4 Pazbop 3amau mox
. KOBOJICTBOM
HuTerpupoBanue by A
8 Ipero1aBaTeds,
paIMOHAITLHBIX
by CaMOCTOSITENTLHOE
i pelieHne 3aaadq
2 cemecTp
Paz6op 3amau nmox
OBOJICTBOM
Tema 4.1. YacTHble PYKOBOZ
9 MpenoaBaTes,
MIPOU3BOTHBIC
CaMOCTOSITEIIbHOE
pelieHue 3aaa4
Paz6op 3amau mon
Tema 4.2. YacTtHble PYKOBOICTBOM
10 | mpon3BOAHBIE BHICIITHX MIpeToaBaTelis,
MOPSITIKOB CaMOCTOSITENIbHOE
pelieHne 3aaadq
Paz6op 3amau mox
Tema 4.3.9xcTpeMym PYKOBOJICTBOM
11 | pyHKIMM HECKOTBKUX IpenojaBaTes,
MIEPEMEHHBIX CaMOCTOSITEIIbHOE
pelnieHue 3aaad
Tema 5.1. Pemenue Paz6op 3amay mox
12 b hepeHIaTbHBIX PYKOBOJCTBOM
YpaBHEHHI TIEPBOTO MperoIaBaTelis,
nopsiaka. Oo6mme u CaMOCTOSITENILHOE




YaCTHBIC PCIICHHA.

Astonomusie /1Y, 1Y ¢

pasacIICHHBIMU U C

PEICHUE 3ada4

pa3IeNIOIUMUCS
MepeMEHHBIMU
Tema 5.1. Pemenne
Paz6op 3amay mon
oaHOpoHbIX Y
PYKOBOJCTBOM
nepBoro nopsaka u 1y
13 MpenoaBaTes,
KOTOPBIE MOXKHO
CaMOCTOSTEIBHOE
MIPUBECTH K
penieHue 3aaa4
OJTHOPOJTHBIM
Tema 5.2. JIuneiinble Pa30op 3anau nox
nuddepeHnranbHbIe PYKOBOJICTBOM
14 | ypaBHEHMS IEPBOTO IIpenoaaBaTes,
nopsiika. Y paBHEHUS CaMOCTOATENLHOE
bepnyinu peuieHue 3ana4
Tema 5.2.
Paz6op 3amay mon
Huddepennmanpubie
PYKOBOJCTBOM
YPaBHEHHUS B MOJIHBIX
15 MpernoiaBaTes,
muddepeHmanax.
N CaMOCTOSATENLHOE
NHurterpupyromuii
pelieHne 3aaaq
MHOYKUTEIb.
Tema 5.2.
Paz6op 3amay mon
Huddepennmanbapie
PYKOBOJICTBOM
YpaBHEHUS BBICIIUX
16 MpenoaBaTes,
TIOPSITIKOB,
CaMOCTOSITEILHOE
JIOTTYCKAIOIIHE
penieHue 3a1a4
MTOHIDKEHUE TTOPSIIKA
Tema 5.3. JInnerHbie
Paz6op 3amay mon
HEOJTHOPO/THBIE
PYKOBOJICTBOM
Qg depeHImaIbHbIe
17 MpenoaaBaTens,
YpaBHEHHUS C
CaMOCTOSITEILHOE
MMOCTOSIHHBIMU elIeRHe 32134
kodurmenTamu P
Pa30op 3amau 1o
Tema 6.1. Paapl ¢ p 3all A
PYKOBOJICTBOM
MIOJIOKUATEILHBIMHU
18 MpenoaaBaTens,
yneHamu. [Ipuznaku
CaMOCTOSITEILHOE
Hanamb6epa u Ko
pelieHue 3aaa4
Tema 6.2. Panwl ¢
MOJIOKUTEILHBIMU Pa3bop 3amau nmox
YJIeHaMH U PYKOBOJICTBOM
19 | 3HakomepeMeHHbIE MpenoaBaTes,
psanel. HeoOxoaumbrit CaMOCTOSITETbHOE
MPU3HAK U TPU3HAKT pelieHue 3aaa4q
CpPaBHCHHS.
Paz6op 3amay mox
KOBOJICTBOM
Tema 6.4. CtenieHHbBIE Py A
20 Tpeno/aBaTes,
pAABI
CaMOCTOSTENLHOE
pelIeHne 3aaadq
21 | Tema 6.6. Psanml Pasbop 3amau nox




Telnopa nu MakiopeHa. PYKOBOJICTBOM
npenoaaBaTeid,
CaMOCTOSITENIbHOE
pelieHue 3a1a4

Bcero: 68

4.4. JlabopatopHble 3aHATUS

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

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaumenoBanne 1abopatopHbIX padboT

TpynoeMKocTsb,
(gac)

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

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. BeInonHeHNe KypCcoOBOTO POEKTa/ KypCOBOH pabOTHI
VY4eOHBIM IJIAaHOM HE MPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronxcs
Buel caMocTosITeNnbHOM pabOThI U €€ TPYAOSMKOCTh IPUBEACHBI B Tabuiie 7.

Tabmmna 7 — Bugsl caMocTosTenbHON pabOTHI M €€ TPYIOEMKOCTb

Bun camocrosTensHo# paboTh Bzzzo’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
W3yueHne TeOpeTHIeCcKoro MaTepuasia 30 21 9
nucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 20 16 4
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
Kontposbnble pabotsl 3a04HHKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 30 21 9
attecranuu (ITA)
Bcero: 80 58 22

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSITETTLHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENTbHONH padoThl O00yJaromuxcs yKa3aHbl B

IL.11. pa3zaenos 6-11.

6. IlepeueHb MEYATHBIX W AMEKTPOHHBIX YUCOHBIX U3IaHUN




[lepeuyeHpb neUaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/IaHUH MpHUBeeH B TadmuIle 8.
Ta6mmia 8— [lepeueHp MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3JaHUN

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

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

Mudp/ bubnuorpadudeckas ccpuika KomunyectBo
URL axpec 9K3EMILISPOB B
oubmmoTeKe
(xpome
ANEKTPOHHBIX
9K3EMILISIPOB)
517 Bricmas matemaruka. Psel: yaebnoe mocodue / 1O. 167
I'96 A. I'yeman, C. I1. [TomerTkus, A. O. CMmupHoB; C.-
[TeTep6. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHHUSL. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
https://e.lanbook. duxtenromne I'.M. OCHOBEI MATEMATUYECKOT'O 9BC JlaHb
com/book/507397 | dHamsa. B 2-x 1. Tom 1-p1if - Cankt-IleTepOypr:
Jlanp, 2026.- 448c.
https://e.lanbook. Duxtenromnsir I'.M. OCHOBEI MATEMATUYECKOTO ObC Jlaun
com/book/507393 | 2HaIH3a. B 2-x 1T. TOM 2-ii - Cankt-IleTepOypr:
Jlann, 2026. - 464c.
COopHUK 3a/1a4 10 MaTeMaTUYECKOMY aHalu3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurerpansl. Psaapr: yueb. mocooue / JI.JI.
com/book/185639 | Kynpseiies [u ap.]. - Mockga : ®usmariaut, 2021. -
504 c.
, bepmant A.®. KpaTkuil Kypc MareMaTuuecKoro OBC Jlanb
Qgtrgfb/c/,g@gfg?é anaymza. / A.®. bepmant, U.I'. Apamanosuu. - CII6.:
JIanp, 2010. - 736 c.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
mudepeHINaTbHBIX YPaBHEHU ISl peIIeHUS
NPUKJIAJIHBIX 33/1a4: yued.-meToa. nocobue/ M.B.
Makapoga, C.I1. [Tombertkun. —CI16.: I'YAII, 2021.-
45c.
Kabko, A. I1. luddepennmanbubie ypaBHEHUS U OBC Jlanb

7. TlepeyeHb HIMEKTPOHHBIX 0Opa30BATEIBHBIX PECYPCOB

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

Ilepeuenn

TGHCKOMMYHHKaHHOHHOﬁ CCTHU

AJIIEKTPOHHBIX o0pa30BaTeNbHbIX
«HTEpHETY,

pecypcoB

npuBesieH B Tabmuue 9.

MH(OpPMaLOHHO-

HCO6XOI[I/IMI>IX M1 OCBOCHHUA AUCHUIIIIMHBI

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

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

OUOC I'VAII «MuTerpupoBanHas cpeaa o0yueHus»

https://Ims.guap.ru

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

https://Ims.guap.ru

obyuenus ['YAIIL

OHJTalH-KYPC MO TUCIUILIMHE Pa3MEIEeH CUCTEME TUCTAHIIMOHHOTO



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

8. Ilepeuenb HH(POPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIIEUEHHUs, HCIOJb3yeMOr0 TMPU OCYIICCTBICHUHN
00pa30oBaTeNLHOTO MpOoIiecca MO AUCIUIIINHE.
[lepedeHp UCTIONB3yEMOT0 IPOTPAMMHOTO OOecTieueH s peacTaBieH B Tadmuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOTo 00€CIICUCHIS

Ne i/t Haumenosanue

He npenycmorpeno

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

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

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmotpeno

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

Ta6ymmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (1pu HEOOXOAMMOCTH)
1 | YueOHnas aynuTopus ajs 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHH yi. I'actenno, 1. 15,

CEMMHAPCKOI'0 TUIIA, IPYIIIOBbIX U MHAUBUAYAJIbHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJIA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOeb;
TEXHUYECKHE CPEACTBA OOYUYEHHUs, CIIyKaIlue JUIs
IpeJCcTaBiIeHNs yueOHOoM nHpopmay 60IbIION ayAUTOPUH;
Ha0O0p AEMOHCTPALIMOHHOIO 000Py10BaHHUS

2 | YueOHas ayauToOpus AJs NPAKTHUECKUX 3aHATHH, 3aHATHIHI 24-12, yn. I'actemno, 1.
CEMHHApPCKOI'0 THIA, TPYIIOBBIX U HHAMBUAYAJIbHbIX 15
KOHCYJIbTAIMi, TEKYIIEr0 KOHTPOJIS ¥ POMEKYTOUHON
arrecrauuu. OcHaienue: Crnenuain3upoBaHHasi MeOelb;
TEXHUYECKHE CPeACTBA O0YUEHHUS, CITyKallue JUIs
npecTaBieHus yueOHoM nHpopmanu 60Jab1I0N ayJUTOPHH;
NIEPEHOCHOM HAbOp JEMOHCTPALIMOHHOTO 000PYI0BaHUS

10. Onenounble cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTecTallK
10.1. CocTaB OIICHOYHBIX CPEIACTBIJISL MPOBEACHUS TPOMEXKYTOYHOH aTTeCTaIllH
o0yyaroImuxcst Mo JUCUUIUIMHE IpUBeeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl NPOBEACHUS MPOMEXKYTOUHOMN aTTecTalluu

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

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

TecTsl.

DK3aMeH

[Ipumeuanne: *sx3aMeHaIOHHBIE OMIIETHI (POPMHUPYIOTCSI HA OCHOBE BOIIPOCOB U 3a7a4 Tabiuis 15.




10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CPOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaloNIUMUCS TPUMEHSETCS S5-0aTbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0amnpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OI11eHKa KOMITETEHIUN

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

OO0yyJarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOrPaMMHBIA MaTepHal;

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

— ONMUPAsICh HAa 3HAHHUS OCHOBHOM W JIONMOJIHUTEIBHOW JIUTEpaTypHl,
«OTJIMYHO) TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIC MOJOXKEHHUS C MPAKTUUYECKOU
«3aUTEHO» JeSATEIbHOCTHIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET M apTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATUM.

— npaBWwIbHO BBIMOIHWI OT 90% 10 100% TecToBBIX 3aaHuil .

OO6yuarommiics:

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

— HE JIONYCKAaEeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOILIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUSA C IPAKTHYECKOH JEATCIBHOCTHIO
«3a4TeHO» HaIPaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— BJIaJICCT CHCTEMOM CIIeHaIM3uPOBAHHBIX TTOHITHH.

— IpaBWILHO BRIMOJIHWI OT 70% 110 89% TecToBBIX 3aaHuii .

— o0yyarouuiicss yCBOMJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
IO CYWIECTBY M3JAaraeT €ro, ONMpasCh HA 3HAHUSA TOJIBKO OCHOBHOM

JUTEpaTyphl;
— JIOIyCKaeT HEeCYIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«y/IOBJIETBOPUTENILHO» | — UCHIBITHIBACT 3aTPyJHEHUS B MPAKTUYECKOM HPUMEHEHUU 3HAHUI
«GAYTEHO» HaIpaBJICHUS;

— cnabo apryMeHTHPYeT Hay4YHbIe TTOJIOKEHNUS;

— 3aTpynHseTcs B GOpMYJIUPOBAHUHU BBIBOJOB M 00OOIIECHU;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIMATTM3UPOBAHHBIX MOHITHH.
— IpaBUWJIbHO BRIMOJIHMI OT 51% 10 69% TecToBBIX 3amMaHui .

— o0yyaroluiics He YCBOMJ 3HAYUTEIbHOM YacTH MPOrpaMMHOIO
MaTepuana,
— IONyCKAaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTH  IpH
«HEYIOBJIETBOPUTENILHOY» | PACCMOTPEHUH IIPOOJIEM B KOHKPETHOM HalpaBICHUH;
«HE 3a4YTEHO» — UCIIBITHIBAET TPYIHOCTH B MMPAKTUYECKOM IPUMEHEHNUN 3HAHMIA;
— HE MOXET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKEHHUS;
— He (pOopMyIHpYET BHIBOJOB U 00OOIICHHH.
— NIPABHIIBLHO BBIOIHII MeHee 51% TeCTOBHIX 3aaHuH .

10.3. TunoBbIe KOHTPOJILHBIC 33/IaHUS MJIN HHBIE MAaTCPHAITBL.
Bomnpocs (3agaun) asis sK3aMeHa mpeicTaBieHsl B Tabaue 15.

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

Ne Kon
[Tepeuenp BompocoB (3a7au) Ui HK3aMeHa
n/n MHIUKATOpa

Cemectp Nel




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

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

YK-1.3.2

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

. 3x?-5x
a) lim—
x=0 X 42X

2_ j—
b) IimZx2 4x—6
x>3 2X° = 7X+3

. 3P —4x-4
0 lim———
x>2 2X° —3X—2

RVZA
Q) lim X +X+6
x>8 2X° —5X—3

X =2xP—x+2
e) lim 5
x> 3XT—=TX+2

VK-1.V.2

Kakas ¢pyHkuus Ha3pIBaeTCs HENPEPHIBHON B TOUKE Xo?

YK-1.B.2

YeMy paBHA CyMMa KOHEYHOTO YMCIIa OECKOHEYHO MaJIbIX (PYHKITU?

VK-2.3.1

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

MOMEHT BpeMenH t =17? 3anuimire HOMEp BEPHOTO OTBETA.
1) 6

2) 4
3) 10
4) 15

VK-2.V.1

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

2) Bepno yu yrBepxkacHue: «I[Ipou3BogHas CyMMBI IBYX
muddepeHInpyeMbIX QyHKINN paBHA CyMMe NMPOU3BOIHBIX ATHX
¢byHkui». OTBET apryMeHTUpYiTe.

VK-2.V.3

Haiigure popmyny ¢ ommoOkoi. ApryMeHTUpYHTE CBOM OTBET.

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

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

v(X) V2 (X)

VK-2.B.2




1) Haiinure nmpon3BoHy0 QYHKIIUHA

y =5c0s(7 +8x) +7x—8

OIIK-1.3.1

[IpoBeprTe sABIISIETCS JIU BBIpAXKEHUE

1
2-\J2—65sin(7 +4x) (F24)cos(7 +4x)

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

y:

OIIK-1.V.1

10.

3anummTe ypaBHEHNE KacaTelbHON K rpaduKy QyHKIHH Y=X - 2
B €ro TOUKe ¢ abcuuccoit Xo= 1

YK-1.3.2

11.

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

YK-1.¥.2

12.

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

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

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

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

VK-1.B.2

13.

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

YK-2.3.1

14.

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

(a, b).

HM3BecTHO, 4TO B TOUKE Xo HA MHTepBae (8, b) npousBoaHas GyHKmMU y
= f(x) paBHa Hymt0. Kakux JaHHBIX HE XBAaTaeT, YTOObI YTBEPKAATh, YTO
B 3TOH TOUKe (DYHKIIMSI UMEET MaKCUMYM?

YK-2.V.1

15.

Kakas npsimas 1uHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKIMH

y=f(9?

YK-2.¥.3

16.

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

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

VK-2.B.2

17.

Brruncnuts HeonpeaenEé b NHTErpal:

I(5x3 —2x2 +/%%)dx

OIIK-1.3.1

18.

BLI6epI/ITe METOJ UHTCTPUPOBAHUA U BBIYUCIIUTEC UHTCTPAJIL. Ykaxure
KaKkol MeToxd HHTCTPUPOBAHUSA TPUMCHSIIN:

J- 2Xdx

X2 +3

OIIK-1.V.1

19.

BLI‘-II/ICJ'II/ITB, IMPUMCHUB MCTOA UHTCTPUPOBAHUA 10 YACTAM:

j X C0S xdx

YK-1.3.2




HazoBure kakoe-nm6o nudpoBoe CpeacTBO, MPUMEHUMOE /ISl PeIICHUS
naHHo# 3anaun. OO0CHYITE Ball BBIOOD.

[IpouHTETpUPYHTE TPUTOHOMETPHUIECKYIO () YHKITHIO VK-1.V.2
7
20. j cos xdx
7
[IpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO
Cemectp No2 YK-1.B.2
o1 | Kakas Qpynkums z= f(X,y) HasbiBacTCs HEPEPBIBHOI B TOUKE YK-2.3.1
M, (%, ¥o)
Kaxkas u3 Gopmyn cootBercTByeT auddepenrmany GyHkmun y=e<? YK-2.V.1
a) dy=2e?*dx
22| by dy=e?Xdx
c) dy=2e*dx
. 0z oz YK-2.V.3
HaiinuTe yacTHBIE IPOM3BOIHBIC Fv u — (ynkuun
23.
,_ sin(3+8x—7y)
2 _ X3 y7
Beinucath ycinoBue npu KOTOPOM BbIpa)keHHE VK-2.B.2
24. | P(x.y,2)dx + Q(x.y,2)dy+R(x,y,z)dz
nmpeacTaBisieT coboit quddepeniman HekoTopoi hyHkuu U(X,Y,2).
o5 | Kakas Touka HaspiBaeTcs Toukoi Makcumyma Gynkiuu z = f(X,y) 2 OIIK-1.3.1
Haiitu npousBoaHyto GyHKIMH OIIK-1.V.1
26.
f(x,y)=(B+5x*+2y* —7x°y*)* B Touxe K(1,1) mo
HarpasJeHuIo kK Touke M (2,6)
27. | Chopmymupyiite HEOOXOAUMOE YCIOBHE DKCTPEMyMa YK-1.3.2
mddepenmpyemoii GpyHKIMHM 1BYX nepemeHHbIX Z = f(X,Y).
Kakoe ypaBHeHHe Ha3biBaeTcs U hepeHInalIbHBIM ypaBHEHUEM YK-1.¥.2
28. TIepPBOTO TOpsiKa?
29. | B xakom ciyuae dpyukimst y=¢(x,C) (umu ®(x, y, C) = 0), sBiseTcs VYK-1.B.2
001KM perieHneM TudGepeHIaIbHOr0 YpaBHEHUs IEpBOro mopsiaka?
SABnsiercst 1 GyHKIHS x°+ v —2x=C o6mum pelieHueM VYK-2.3.1
30. nupdepeHnnansHOro ypapHenus X+yy' = 1?2
Haiigure obuue pemenus nuddepeHInanbHbIX ypaBHEHHH, VK-2.V.1
31 MpeACTaBICHHBIX HUXKe. HazoBuTe kakoe-1mbo mudpoBoe CpeacTBo,

KOTOPOC MOIKET OBITh MPUMCHCHO IJId PCUICHUA JIaHHOM 3aJa4H.

1
1. y'==
X




32.

Pemmmre 3amauy Ko npu HaganpHbIX yeaoBusx: Y(1)=2 , T.e. HaiiauTe
YJacTHbIE perieHus auddepeHInanbHbIX YpaBHEHUH, TPEICTaBICHHbBIX
HUXKe

YK-2.¥.3

33.

Beinuimre HoMep 1Mo KOTOPBIM PACIIONOKEH P, 11 KOTOPOIro HE
BBITIONTHSETCS HEOOXOAMMBIN MPU3HAK CXOIUMOCTH?

1) Zw_l n3+3
2) Z:ﬂs—
3) Zn 13 2

» N2 +3
4) 2

L oy |

VYK-2.B.2

34.

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

b) npaswio Jlomurans
c) merox Kpamepa

d) npusnak Komm.

OIIK-1.3.1

35.

Ecnu psig cXoauTest, TO 4TO MOYKHO CKa3aTh 00 OOIIEM YWICHE 3TOr0
psina?

OIIK-1.V.1

36.

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

YK-1.3.2

37.

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

VK-1.V.2

38.

»  5n?
Z”=1 3n°-2
UccnenoBath maHHBIN s HA CXOAUMOCTH. BriOepute MeTon

HCCIIEIOBAHUS U3 CITUCKA:
a) HHTerpaibHbIi MPU3HAK CXOAMMOCTH

b) HeoOxoauMblii MPU3HAK CXOIUMOCTH
c) Tlpusnak Komu

d) Ipusnak lanambepa

VK-1.B.2

39.

(n-5)2"

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

YK-2.3.1

40.

[IycTh 1aH 3HaKO4YEpEeNYHOLIUUCS PSIA Z:ﬂun . Ecmu psan,

COCTaBJICHHBIM M3 a0COIIOTHBIX BEIMUMH |Un|, CXOAUTCs, TO YTO MOKHO

VK-2.V.1




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

b) Psin pacxomutcs

C) Psanx cxomurcst abCOTIOTHO

n=0

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

a1 1. Haiitu 06macTh CXOOUMOCTH psijia

ZX“ =14+ X+ X2+ X"+

. = YK-2.B.2
CreneHHoi#t psin Zanx CXOIUTCS B TOUKE X0.UTO MOXKHO
42. n=0
YTBEPXkKIaTh 00 aOCOMIOTHON CXOJMMOCTH 3TOTO Psijia B KaX 10U M3
TOYEK X, TAKHX, 4TO | X |<| X, |?
OIIK-1.3.1
43 1. Pasnoxuts MHOrounes f(X)=-x>—10x>—-30x—31 B pax

Teiinopa B OKpeCTHOCTH TOUKH X = —2

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

Ne i/t

Kon

Ilepeuens BompocoB (3agay) mJig 3a4eTa / Iu . 3a4fTa
P p ( o )H A q)q) HHJUKaTopa

V4eOHBIM IJIAaHOM HE MpEaAYCMOTPCHO

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

B Tabauie 17.

Tabmuna 17 — IlepeyeHb TeM 1 BHIIOJHEHUS! KYPCOBOTO NMPOEKTA / KYpCOBOM pabOThI

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

Ne i/
paboThHI
Y4eOHBIM MIaHOM HE PEyCMOTPEHO
Bompocel st mpoBeneHUsT TPOMEXKYTOYHOM aTTeCTallMM B BHJE TECTUPOBAHUSA

npeJcTaBiIeHbl B Tadnuie 18.

Tabnuna 18 — IlpuMepHbIil nepeyeHb BONIPOCOB AJIsl TECTOB

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

1) 1




2) 3

3) 15

4) -7

Kitro4 ¢ mpaBUIIbHBIM OTBETOM: 2

3aaHue 3aKpBITOTO THUIIA C BLIOOPOM OJTHOTO MPaBUILHOIO OTBETA
WNucrpykuus: [Ipountaiite TEKCT, BRIOEPUTE OJIUH MPABUIIBHBIN OTBET
Toukoii pa3pbeiBa GyHKITUH
. Xx=3
Y (x* +3)Inx
ABJISIETCS] TOUKA
1) 6
2) 2
3) 1
4) 4
Kittou ¢ mpaBUIIbHBIM OTBETOM: 3

VK-1.V.2

3aaHue 3aKphITOTO THIIA C BLIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA
WNuctpyknus: [IpounTaiite TEKCT, BBIOEPUTE OJIUH MPABUIILHBIN OTBET
[TpousBoaHas GyHKIHH

y = x*-4* pasna:

1) 2x-4"In4

2) 2x-4

3) x-4°(2+x)

4) x-4*(2+xIn4)

Koy ¢ npaBuibHbIM 0TBETOM: 4

VYK-1.B.2

3aanue 3aKpBITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
WNucrpykius: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBLHBIN OTBET
AbGcmucca sketpemyMa QyHKITUU

y =8—X" + X paBHa

1) 8

2) 05

3) 1

4) -05

Kitro4 ¢ mpaBUIIBHBIM OTBETOM: 2

YK-2.3.1

3amanue 3aKpBITOTO THIIA C BLIOOPOM OJHOTO MPaBUIHLHOTO OTBETA
WNuctpykmus: [Ipounraiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
[Tpu kakux 3HAUEHUSAX apryMeHTa (PYHKIHUS UMEeT

sxcTpeMyM Y = 2X° —1,5X+5

1) 8

2) 05

3) 1

4) -05

Kitou ¢ mpaBuiapHBIM OTBETOM: 2,4

VK-2.V.1

3aiaHue 3aKpBITOTO THUIIA C BELIOOPOM OJTHOTO MPaBUIILHOIO OTBETA
Wuctpyxkuus: [IpounTaiite TekcT, BRIOEPUTE OJIUH IPABHIBHBIA OTBET
Brruncnure uHTErpal

J‘ dx
(1+ x*)arctg*x
1
arctgx

+C

1) —

YK-2.V.3




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

4) +C

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

y=(3-8x)%°

1) 0,5 (3-8x)°°(-8)

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

Kirou ¢ mpaBuiibHBIM oTBeTOM: 1,4

VK-2.B.2

3aanue 3aKpBITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
WNuctpyknus: [IpounTaiite TEKCT, BBIOEPUTE OJIUH MPABUIIbHBIN OTBET
BrrancnuTe npou3BOAHYIO BTOPOTO MOPsiAka PyHKIIUU

y — eSx—l

1) y=25""

2) y — e5x

3) y — 5e5x—l

4) 25

Kirou ¢ mpaBuiibHBIM OTBETOM: 3

OIIK-1.3.1

3aaHue OTKPBITOTO THIIA

WNuctpyknus: [IpounTaiiTe TEKCT U 3aIIUIIUTE OTBET

Hanummre, kak Ha3pIBaeTCs MPOU3BEICHUE TPOU3BOIHON (YHKIIUHU U
IIPUPALLECHHS APTYMEHTA

OtBer: .... yHKIUH.

Koy ¢ npaBuiibHbIM oTBeTOM: ndepenunan

OIIK-1.V.1

10.

3aaHue OTKPBITOTO THUIIA

WNuctpyknus: [IpounTaiiTe TEKCT U 3aIIUIIUTE OTBET

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

OtBeT: TOUYKa pa3phIBa . ...

Kirou ¢ mpaBWIBHBIM OTBETOM: BTOPOTO poAa.

VYK-1.3.2

11.

3amaHne 3aKpBITOTO THITA HA YCTAHOBIICHUE MTPABHIILHON
M0CJIEI0BATEIbHOCTH

WNuctpyknus: [IpounTtaiiTe TEKCT M YCTAHOBUTE MTOCIIEIOBATEIBHOCTD
3anuiuTe MOCIeI0BaTeIbHOCTh IEHCTBUM MPH PEIICHUH 3a/1a4H:
Teno nBukeTcs MO 3aKOHY

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

YK-1.V.2




A) moACTaBUTH 3HaUEHUE BpeMeHHU t=54ac B ypaBHEHUE MTepEMEICHUS
b) BeIpazuth Bpems B CeKyHIax

B) pa3nenuts nepemerieHye Ha Bpemst

') B3sTh IPOU3BOIHYIO OT EPEMELICHUS

J) noacTaBUTh B ypaBHEHHUE IPOU3BOIHOM 3HAUCHHE BPEMEHHU

Kurou ¢ mpaBusibHbIM oTBeTOM: BB/

12.

3aaHue OTKPBITOTO THUIIA

Wucrpyknus:  IIpounTtaite  TekCT WM 3alMIIUTE  Pa3BEPHYTHIN
000CHOBaHHBIN OTBET

Kakoii umMeeT BUJl ypaBHEHHUE 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

Kimo4 ¢ 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
KacaTeNbHoH K rpaduKy QyHKIMH Y = X° —2 B €ro Touke ¢ abCIICcCoi
Xo=1.

VYK-1.B.2

13.

3ajanue 3aKphITOrO THITA C BHIOOPOM OJIHOTO MPABUIILHOTO OTBETA
Wuctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIUH MPABUIBHBIN OTBET
Breruncivre 3HaueHne MPOU3BOAHON BTOPOTO MOPSIAKA

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

10
2) -1
3) 3
4) -4
Kittou ¢ nmpaBunbHbIM OTBETOM: 4

VK-2.3.1

14.

3aaHue 3aKpBITOrO TUIMA C BBIOOPOM OJHOTO NMPaBHIIBHOTO OTBETA
WNucrpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
MHokecTBO 1epBO0OPa3HBIX (PYHKIIUU

f (X) =—X—cos3xumeer BU

1) 1 Xsin 3x—10033x+C
3 9
2) 3xsin 3x+%c053x+c

3) 3xsin 3x—%cosBx+C

4) 3xsin3x+9cos3x+C
Ki1tou ¢ npaBuiibHBIM OTBETOM: |

VK-2.V.1

15.

3amanre OTKPHITOTO THMA
Wuctpyknus:  IIpounTtate TEeKCT M 3alMIIUTE  Pa3BEPHYTHIN

YK-2.V.3




000CHOBAHHEIN OTBET
64

Ecnu k onpeneneHHOMY UHTErpaly I

dx
2 x+3x

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

t°dt

Ki1r04 ¢ npaBuJIbHBIM OTBETOM: 6 I
4+t

16.

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

2) X utg2x

3) X wu CoS2X

4) Xwusin2x

Kittou ¢ mpaBuibHbIM OTBETOM: 1

VK-2.B.2

17.

3aiaHue 3aKpBITOTO THUIIA ¢ BBIOOPOM OJHOTO MPaBUILHOIO OTBETA
Wuctpykuus: IlpounTaiite TEKCT, BBIOEpUTE OANUH NPABUIIbHBIA OTBET
Kakoe 13 HuKe nepeurciieHHbIX MPEIJI0KEHUN ONPEAEIISIET TPOU3BOAHYIO
¢GyHKLIMY (KOrJ1a MpUpalleHue apryMeHTa CTPEMUTCS K HyI0)?

1) oTHOIIEHKE TpUpalleHNs QYHKINN K TPUPAIIEHUIO apryMEeHTa

2) oTHOLIEHUS (PYHKIMU K IPUPALICHUIO apryMEeHTa

3) oTHOMIEHKE TIpesiena GYHKIMU K apTyMEHTY

4) mpeien OTHOLICHUSI pUpaeHus QYHKIMU K IPUPAILICHUIO apryMeHTa
Koy ¢ npaBunbHbIM 0TBETOM: 4

OIIK-1.3.1

3ajanue 3aKphITOrO THITA C BHIOOPOM OJIHOTO MPABUIILHOTO OTBETA
Wuctpyxkuus: [IpounTaiite TekcT, BRIOEpUTE OJIMH TPABUIBHBINA OTBET
[Tomusiii muddepennman GyHKIIN
z = x>y’ paBen

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

2) 3x°y*dx+2x’ydy

3) 3x*ydx+2x’ydy

4) 2x2y*dx+3x*ydy
Kitro4 ¢ mpaBUIIBHBIM OTBETOM: 2

VK-1.3.2

3aanue 3aKpBITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
YKaxnuTe CXOIANNCT YUCTIOBOMN P

1) - 1n_
2) ZLF
) T
DI

né

VK-1.V.2




Kirou ¢ mpaBWJIBHBIM OTBETOM: 2

3amanue 3aKpBITOTO THITA C BLIOOPOM OJHOTO MPaBUIIHBHOTO OTBETA
WNuctpykius: [IpounTtaiite TEKCT, BBIOSPUTE OJIMH MPaBUIILHBIN OTBET
VYkaxuTe cTeneHHou psij, 17 Kotoporo unrepsai (0;2) siisiercs
MHTEPBAJIOM CXOJIUMOCTH.

) Y2y
2) 3 n(x=2)
3 -l
4) Z:O:ln(x+2)”

Ki1rou ¢ npaBusibHBIM OTBETOM: 3

VYK-1.B.2

3aaHue 3aKphITOTO THUIIA C BLIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA
Wuctpykuus: [IpounTaiite TekCT, BRIOEPUTE OJIUH IPABHIBLHBIA OTBET
YKaKUTE YaCTHYIO MPOU3BOIHYIO IO Y QYHKITUU JIBYX

IepeMeHHbIX Z = 3X%y

1) 6

2) 6xy

3) 6x

4) 3x*

Kitou ¢ npaBusibHbIM 0TBETOM: 4

VYK-2.3.1

3amanue 3aKphITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOTO OTBETA
WNucrpykmus: [Ipountaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
HeoOxoauMblii mpu3HaK CXOAMMOCTHU HE BBITIOIHEH IS psa

2
1) zoo n“+3

47

w 2
) Lig

- 5n?
3 _on
) z“=13n2—2

2
4) Zw n“+3

" n®+1
Ki11r04 ¢ npaBuJIbHBIM OTBETOM: 3

YK-2.V.1

3a/iaHue 3aKpBHITOTO TUIIA HA YCTAaHOBJIEHUE COOTBETCTBUS
WNuctpyknus: [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE
K kakoMy BUly OTHOCHUTCS Kbl U3 PsIIOB

1) 3 n®+3 4) OYHKIMOHATBHBIA
"nd 47 pAn
2) Z:l n(x+2)" 5)3HaKkornepeMeHHBII
. psn
6)I1os10)KUTENBHBIN

3) ZLM

P YUCIIOBOU PSiJT

VK-1.3.2




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

3amanue 3aKpBITOTO THITA C BLIOOPOM OJTHOTO MPABUIBLHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MTPaBUIBHBIA OTBET

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

1) 2cos(5x+2y)

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

3) cos(5x+2y)

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

VK-1.V.2

3aaHue 3aKpBITOTO THUIIA C BELIOOPOM OJJHOTO MPaBUILHOIO OTBETA

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

Haiigure oOnacth cxomumocTu znl%

1) [40

2) (-3,0)

3) (-2,0)

4) [-1,0)

Kitro4 ¢ mpaBuIbHBIM OTBETOM: 1

VYK-1.B.2

3ajanue 3aKphITOrO THITA C BHIOOPOM OJIHOTO MPAaBUIILHOTO OTBETA
Wuctpykuus: [IpounTaiite TeKCT, BBIOEpUTE OJIUH MPABUIBHBIH OTBET

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

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

2) 1+3x+9x°
3) 1-3x+9x°

4) 1+3x+%x2

Kitou ¢ npaBunbHbIM 0TBETOM: 4

VK-2.3.1

10.

3amanue 3aKpBITOTO THIIA C BLIOOPOM OJTHOTO MPaBUIHLHOTO OTBETA
WNucrpykmus: [IpounTaiite TeKCT, BBIOEPUTE OJIUH MPABUIBHBIN OTBET
HeoOxoauMmblii mpr3HaK CXOAMMOCTH HE BBITIOTHEH NS psaa

2
1) Zw n“+3

nd4 7

o 2
2) z“=1n3+4

»  5n?
3 v
) z“=13n2—2

2
4) Zw n“+3

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

VK-2.V.1

11.

3aiaHue 3aKpBITOTO THUIIA C BELIOOPOM OJJHOTO MPaBUIIHLHOIO OTBETA
Wuctpyxkuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH IPABHIBHBIA OTBET
3HaueHue QYHKIMU JBYX NMepeMeHHbIX z=3X-2y+16 B Touke A(1,2) paBHO
1) 15

2) 20

YK-2.V.3




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

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

13.| 3aganue 3aKpHITOrO THMA C BHIOOPOM OJTHOT'O MPABUILHOTO OTBETA OIIK-1.3.1
Wuctpykuus: [IpounTaiite TeKCT, BBIOEPUTE OJIUH IPABHILHBIA OTBET
Ykaxure obuiee pereHue nudepeHuaIbHOT0 YpaBHEHHS

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

1) y=2m[2x+ 1|+ C
2) v=In|2x +C|
2
3) y=— -
)y In|2x+1|+C
4) y = 3In|x]|
KIIr04 ¢ IpaBUIbHBIM OTBETOM: 3

14.| 3aganue 3aKpbITOTO TUIIA C BBLIOOPOM OJHOTO MIPABHIIBHOTO OTBETA OIIK-1.V¥.1
WNucrpyknus: [Ipountaiite TEKCT, BBIOEPUTE OJIMH MPABUIBHBIN OTBET
VYkaxkute yactTHoe peuieHue nuddepeHuanbHOro ypaBHEHUS

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

1) y=4e * +5
2) v=4—x
3) y=3+2
4) y =2+ 2
Kirou ¢ IMMpaBUJIbBHBIM OTBCTOM: 3

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO JUCLUIUIMHE OOYy4aroUIMXcs 3a04HON (POopMbI
o0yueHus, npeAcTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpylOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaly 00yJaromuxcs
I'VAIL

11. Meroauueckue yKazaHus JUIsl 00y4aroIMXCs 10 OCBOCHUIO JUCHUIUINHBI

11.1. Metonuueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIIMU B




paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTAJIbHBIX NpoOJEeM JUCHUIUIMHBI, METOJOB HAy4yHOrO IO3HaHMS, HOBEWIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIus pacKpbIBaeT MOHATUHHBIN anmnapar
KOHKPETHOW o0yacTu 3HaHUs, €€ MpoOieMbl, AaeT IEeTbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaroNIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUN, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOSBJIEHUE HEOOXOJUMOTr0 HHTEpeca, HEOOXOAUMOrO JUIs CAMOCTOSATENILHOM padoThI;

— TIOJy4YyeHUE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TOJIBI;

— HayuyuTbCsd METOJMYECKH oOpabaTbiBaTh MaTepuas (BbIACIATh TJIABHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepuan MOXKET COIPOBOXKAATbCA  JIEMOHCTpAalMed CIajioB U
UCIOJIb30BAaHUEM DPA3/aTOYHOr0 MaTepuajlia IpH IPOBEIAEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHMOHHOIO MaTepuara:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
DopMyIMpPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
NnrocTpupyromuye npumMepsl.

11.2. MeTtoauueckue ykazaHUs sl OOY4YalOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aluH y4eOHOTO
mpoliecca, 3aKJIF0UAIOIIAsCs B BHIOJIHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM MPETIOaBaTes
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHUS] YMEHUN U HaBBIKOB, ONBITA TBOPUYECKOM JACSITEIHBHOCTH.

[enbro MPaKTUYECKOTO 3aHITUS Ui 00YUaIOIIErocs sIBIsIeTCS MPUBUTHE 00yYaroIuMCs
YMEHUH U HABBIKOB MPAKTUUYECKOU EATEIHOCTH 110 U3y4aeMOU JUCITUIUIMHE.

[Tnanupyemble pe3yabTaThl MPU OCBOSHUHU O0YUYAIONTUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, yriayOJeHue, pacllupeHue M AeTau3alus 3HAHUW TPU pPElIeHUU
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENTbHOCTH  MBIILICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYEeHHsS KOHKPETHOW Yy4yeOHOMU
JHUCIUTLINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHMS 33 TaHHI;

— CBSI3aHHBIE C MOJIyYEHHUEM HOBOW MH(POPMAIUH IMyTEM CaMOCTOSTEIHHO BHIOPAHHBIX
obecrnevyeHrne paloHAIBHOTO COYETaH!sI KOJUIGKTUBHOW U MHAUBUIyalbHOU (popM 00ydeHHs.

Q@YHKINN MPAKTUYECKUX 3aHATUM:

— IIO3HaBaTelbHasd;

— pa3BMBaoILas;

— BOCHOHUTATCIbLHAS.



ITo xapakTepy BBINOJHAEMBIX OOYUYAIONIMMCS 3aJaHUN IO TMPAKTHUYECKUM 3aHITHSAM
HOJIpa3ICIIsIOTCS Ha!

— O3HAaKOMWTEJIbHBIC, MPOBOJUMBIC C IEJIbI0 3aKPCIUICHHS W KOHKPETHU3AI[UH
U3yYCHHOI'0 TEOPETUIECKOTO MaTepUaIa;

—  aHAJIWTUYECKUE, CTABSIIUE CBOCH IIEJIbIO MOJyYCHHE HOBOWM MH(OpMAIMK Ha OCHOBE
(dbopMan30BaHHBIX METOJIOB;

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

®dopMbl OpraHu3aIiy IPAKTHYSCKUX 3aHATHIA:

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

- B HC MHTEPAKTUBHOH (opMe (BBIMOJHECHUE YIPAKHEHUN, PEIICHUE THIOBBIX 3ajad,
pelleHUe CUTYallMOHHBIX 33/1a4 U IPYroe).

TpebGoBaHust K MPOBEACHUIO TPAKTUYCCKUX 3aHITUN

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

[IperoaBaTens YMTAET YCIOBUE 3a/a4d W TpeajaraeT CTYACHTaM CaMOCTOSITEIBHO
pelInTh 3a/ady, UCIOJb3ys 3HaHUsS, MOJNyYeHHbIE CTyIEeHTOM Ha JeKUuuu. CTyIeHT, KOTOPBIH
NEPBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydyae ecnm CTYIEHT MPaBUIBHO PELIMI
3ajiauy, OH mojy4aer 5 0amwioB. Eciu cTyleHT pemiaeT 3aavy ¢ MOMOIIBIO MPENOIaBaTelis, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIOYas OLEHKY
MOCEIIAeMOCTH) TMepeBoJsATCS B OOHychl (kauectBo) or 0 mo 5 OammoB. OTtu OOHYCHI
N00aBIISIIOTCS K 00IIel cymMMe 0ajuIoB B paMKaX MOJTYJIbHO-PEUTHHTOBON CHCTEMBI.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS 10 MPOXOKACHUIO CAMOCTOSITEIHLHON
paboThI

B Xoje BBITIOTHEHHUS CaMOCTOSATEIBHON pa0OThI, O0OYUAIONIHIICS BBIOIHSAET paboTy 1Mo
3aJJaHUI0 M TP METOJMYECKOM PYKOBOJCTBE IperojaBaTesisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOywaromuxcst 1Mo 3aoyHoM ¢opme 00ydeHHus, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3sHoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHWU U CHUCTEMaTH3alMM MPUOOpETaeMbIX 3HaHWH, 0OecreyrBaeT BBICOKHMN
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHMs, NOMOIaeT MOJYYUTh HABBIKM IOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

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

11.4. Metoauueckre yKazaHusl [UIsl OOy4aromMXCA MO TPOXOXKIEHUIO TEKYIIEro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IIEJIbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHATIINHEL

B Tteuenue cemectpa B cucteme auctaHumoHHoro oOydenuss ['YAII B ¢opwme
TECTUPOBAHUSI TPOBOJATCS JBE TMPOBEPOYHbIE pPAOOTHI MO PENICHUIO 3a7a4y M OJUH
TEOPETUYECKHI ompoc (TepedeHb BOMPOCOB JUIsI TECTOB pa3MelleH B «baHke BOMpPOCOB» B
cuctemMe AucTaHUUOHHOTO oO0yueHuss [YAII), Ha npakTHUECKUX 3aHITHIX MPOBOJSATCS
MPOBEpPOYHBIC PAOOTHI IO pa3jeiiaM Kypca B MMUCBMEHHON (opMe, pacCuMTaHHBIC KaK Ha IIeJI0e
3aHATHE, TaK U HAa €T0 YaCTh.

Pe3ynbTarhl TEKymiero KOHTPOJIS YCIIEBAeMOCTH OYAYT YYUTBIBATHCS IPH TPOBEIACHHUN
MPOMEXKYTOUHOW  aTrrectaiud (IpU  KCIONB30BAaHUHM  OaUIbHO-PEUTHHTOBOM  CHCTEMBI



OLICHUBAHMS, KaXIbIH BUJ KOHTPOJS OLEHHBAeTCs B Oamiax, U3 KOTOPBIX (OpMHpYyeTcs
WUTOTOBBIN PE3yNIbTAT).

11.5. Metoauueckue yka3zaHus JJisi OOy4aroUUXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTECTALUU.
[TpomexyTouHas arrecTanusl 00y4aroIluXcs MPeayCMaTpUBAET OLEHUBAHUE ITPOMEKYTOUHBIX U

OKOHYATCJIBHBIX PE3YJIbTAaTOB O6y‘I€HI/I${ 10 AUCHMIIIINHEC. OK3aMeH — (bopMa OLCHKH 3HaHI/II71,
MMOJIYYCHHBIX O6y‘IaIOH_[I/IMC${ B IMPOLECCE N3YUCHUMA BCeH JUCHUIINIMHBI N €€ 4aCTHu, HaBbIKOB
CaMOCTOSITEIILHOMN pa6OTI)I, CIIOCOOHOCTH IIPUMCHATh UX JJIA PEIICHHUA IMPAKTUYCCKHUX 3aJdad.
:‘)K3aMeH, KaK IIpaBHJIO, IMIPOBOAUTCA B IICPHUOLO 9K3aMEHAIIMOHHON ceccuu | 3aBCpHIacCTCA
aTTeCTallMOHHOMN OLICHKOM «OTJIHYHO», «Xopomo», «YHOOBJICTBOPUTCIILHOY,
«HCYOOBJICTBOPHUTCILHOY.

Jluct BHeceHns U3MEHEHUH B pabouyro NporpamMmy JUCIHUILINHBI

JlaTa BHeCceHUs
. Jlata u Ne
U3MEHECHUU U Tloanuce
MPOTOKOJIA

JOIIOJIHEHHIA. CoaeprxkaHnue U3MEHEHU U JOTOTHEHUM 3aB.

3aceaHus .
[Moamnuce BHECIIETO kadeapoit
Kadeapsl

WU3MEHCHUS







