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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
porpaMMy BBICIIETO0 00pa3oBaHUsl — MpOrpaMMy OakajgaBpHara Mo HAIpaBICHUIO TOJIIOTOBKH/
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, KPUTUUECKUN aHAIW3 U CHHTE3 MH(pOpMaInHy,
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, UMEIOUINXCS
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
yueOHOro Mpoliecca: JEKINH, IPAKTUYECKUE 3aHITUS, CAMOCTOsTeNbHAs 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 JUCLUUIUIMHBI COCTaBISeT 9 3a4eTHBIX eauHuI, 324
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUH »



1.

[TepedeHp IAHUPYEMBIX PE3YJIbTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (QopmupoBaHue y CTYACHTOB IMOHMMAHHUS POJM MaTeMaTHKH B COBPEMEHHOM
MUpE, HayKe U IPAKTUYECKOH J1eATeIbHOCTH B U30paHHON CHelUanbHOCTH;

— (QopmupoBaHUE y CTYyJEHTOB CIOCOOHOCTH M HABBIKOB (DOPMYIHMPOBATh M PELIATh
npodeccHOHATbHBIE 3a/la4d C HCIIOJB30BAaHHEM amapara MaTeMaTHYecKOTro
aHanu3a

1.2. JlucumninHa BXOIUT 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 JODKEH 00J1alaTh CIenyIOMUMU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

tabnuue 1.
Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS
Kareropus Konun
Koa u HauMeHoBaHME WHANKATOPA TOCTHKEHUS
(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
Vinsencalbibe | A3 1 CHHTES VYK-1.Y.2 ymeTb oCylecTBIsATh KPUTUYECKUI aHATIU3
KOMHG’[I‘)GHIII/II/I uH(popmanuu, Y CUHTE3 HH(POPMAIIIH, ITOJIYYeHHOMN U3 pa3HbIX
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 aHATU3 MMOCTABIEHHOMN
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 BnazneTs HaBbIKaMU BbIOOpa ONTHMAIbHOTO
crioco0a peleHus 3a/1a4 ¢ y4eTOM UMEIOIINUXCS
YCIIOBHUH, pECYpCOB U OTPaHUYEHUN

3HaHI/I$I, IMOJIYYCHHBIC IIpHU H3YUYCHUU MaTCpuajia JaHHOU JUCHUIININHBI, HUMCIOT

2. Mecro nuctutuiiHbEL B cTpykType OI1
JucuunnuHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYIACHTAMH IPHU
W3Y4YEHUH B BBICIICH IIKOJIC KAKUX - TUOO TUCIUILINH.

Kak

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

- AJITOPUTMBI U CTPYKTYPBI TaHHBIX;
- CUCTEeMHBIN aHAIU3;

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

Tabuue 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITNHBI

Bun yae6HO# paboThI Bcero prﬂﬁflM ROCTE IO CehﬁngaM
1 2 3 4

Oowan mpyooemKocmup OUCUUNTIUHBL, 9/ 324 5/ 180 4/ 144
3E/ (4ac)
U3 Hux yacos npakmuyeckoii 0020moeKu
AyoumopHhuie 3aHamus, BCETo 4ac. 32 16 16
B TOM YHCIIE:

nexiuu (JI), (dac) 16 8 8

npaktuueckue/cemunapckue 3anatus (113), 16 8 8

(dac)

nabopaTtopHbie paboTsl (JIP), (uac)

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

9K3aMeH, (Jac) 18 9 9
Camocmoamenvnan paboma, Bcero (4ac) 274 155 119
Buo npomesxcymounoit ammecmayuu: 3adet, | OK3., 33 OK3.,
mudd. 3auer, sk3amen (3auer, Audd. 3a4, Dk3.) 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 AUCHUILIUHBL, UX TPYAOEMKOCTh

P Jlexuuu | 113 (C3)| JIP KII/KP

a37€eJ1bl, TEMbI JUCIUILIMHEI (ac) (ac) (sac) (ac) CP (gac)
Cemectp 1

Pazoen 1. Teopus npedenos

Tema 1.1. OcHOBHBIE IeMEHTapHbIE (QYHKITUH.

YucnoBble MHOXKECTBA.

Tema 1.2. Ilpenen GpyHKIUM 1pH

HEOIPaHUYEHHOM pocTe aprymeHTa. Teopemsl o 2 2 35

npenenax.

Tema 1.3. Ilpenen pyHKIIUHU B TOUKE.

HenpepsiBHOCTH. 3aMeyaTeIbHBIEC IPEEIIBI




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

Tema 2.2. TlpaBuna nuddepeHupoBaHus.
[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 GyHKIIUN IEpBOTO
nopsiaka. Juddepenunans BEICIINX TOPSIKOB.
Tema 2.6. ccnenoBanne GyHKIHHA C ITOMOIIBIO
MIPOU3BOTHBIX

60

Paszoen 3. Humeepanvnoe ucuucienue

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

Tema 3.2. Tabnuna unTerpaion. Meroz
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. OnipeneneHHblA HHTETPaJL.
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.

60

Uroro B cemectpe:

155

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
BbICIINX NTOPsAKOB. Popmyita Telnopa.
Tema 4.3. UccnenoBanue (QyHKIIMM HECKOIBKHX

TNEPCMCHHBIX.

50




Pazoen 5. Jlugpgpepenyuanvruvie ypasrnenus

Tema 5.1. luddepennuanbHbie ypaBHEHHUS
nepBoro nopsiaka. OCHOBHBIE TOHSATHS.
Huddepennmranbapie ypaBHEHUS C
pa3AesIoImUMUCS epeMeHHbIMU. OHOPOIHBIC
muddepeHIanbHbIe YpaBHEHUS IEPBOTO
HopsI/IKA.

Tema 5.2. Jluneiinpie quddepeHnuanbHbIe
YpaBHEHUS MIEPBOTO MOPsIKa. Y paBHECHUE 3 3 50
bepuymnu. Auddepenunanbupie ypaBHEHHUS
BBICIIUX MOPSIIKOB, JOMYCKAIOUINE TOHUKEHNE
HOopsIIKA.

Tema 5.3. JIluHeitHbIE OTHOPOIHBIE

Qg depeHImaIbHbIe YpaBHEHUS ¢ TOCTOSTHHBIMU
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. Heobxoaumblii npusHak. [IpuzHaku
cpaBHeHus. nterpanbublil npusznak Komru.
Tema 6.3. 3HaKONIEPEMEHHBIE PSAbI.
AOcomioTHas U ycinoBHas cxogumoctu CBoicTBa
a0CoJIOTHO cxoasmuxcs psaos. [IpuzHak 3 3 19
JleliOHMLIA.

Tema 6.4. dynxuuonansHeie psiabl. O01acTh
CXOJIMMOCTH. PaBHOMEpHAasi CXOJIUMOCTb.
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. Psig @ypbe 4eTHOU U HEYETHOU

(b YHKITHH.

Htoro B cemectpe: 8 8 119

Hroro 16 16 0 0 274

4.2. CopnepxaHue pa3/ieJioB U TEM JIGKIIMOHHBIX 3aHSATUH.
Coneprxkanue pa3iesoB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOwHIle 4.

Tab6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

HOMep paszaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

Pazoen 1. Teopus npedenos

Tema 1.1. OcHOBHBIE 37€eMeHTapHble GyHKIMU. UncI0BbIE
MHO’KECTBA.

1 Tema 1.2. llpenen GyHKIUU NPU HEOTPAHUYEHHOM POCTE

aprymeHnrTa. TeopeMsl o Ipezenax.
Tema 1.3. llpenen GpyHkiuu B Touke. HempepbIBHOCTS.
3ameuaTeNIbHbIE IPEACIBI.

Paszoen 2. Jlughghepenyuanvroe ucuucnenue

Tema 2.1. Onpenenenue npousBoaHou. Ee reomerpuueckuii u
MEXaHWYECKUM CMBICI. Tabnuia mporu3BOIHBIX, YacTh 1.
Tema 2.2. llpaBuna auddepennuponanus. [IponssogHas




CJIOKHOM (DyHKIMH, Tpou3BOHAs 0OpaTHON (pyHkumu. Tabnuma
MPOU3BOJIHBIX, YACTh 2.

Tema 2.3. [Ipon3BOgHBIE BBICIIUX TOPSIAKOB. TeopeMbl O

g depeHIpyeMbIX (YHKIUAX.

Tema 2.4. Tlpasuiio Jlonurtans. @opmyina Teinopa.

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

Tema 2.6. UccnenoBanue GyHKIHUHA ¢ TOMOIIIBIO TPOU3BOIHBIX.

Pazoen 3. Humeepanvnoe ucuucnenue

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

Tema 3.2. Tabnuia uaTerpasioB. MeTo 1 3aHECEHHUS MTOT 3HAK
muddepennmana. Meron 3aMeHbl IEPEMEHHON HHTETPUPOBAHUSL.

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

Tema 3.5. OnpeneneHuplil uHTerpan. OnpeaeneHue u CBOMCTBa.
Tema 3.6. VIuTerpan c nepeMeHHBIM BEPXHUM MPEICIOM.
®opmyna HeroTona- JleitOHua.

Tema 3.7. HecoOCTBEHHbBIE UHTETPAJIBL.

Tema 3.8. IlpunoskeHus ONpeAeICHHOT0 UHTETpaJia.

Pazoen 4. Dynkyuu neckonvkux nepemenHvix

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

Tema 4.2. luddepennupoBanue GyHKIIMH HECKOIbKUX
nepeMmeHHbIX. YactHble mpousBoanble. Juddepennmar.
[TpousBoaHas coxHON QyHKIMH. YacTHBIE TPOU3BOTHBIC
BBICIINX MOPsAAKOB. @opmyna Tewmopa.

Tema 4.3. UccnenoBanue GyHKIIMH HECKOJIIBKUX TIEPEMEHHBIX.

Paszoen 5. Jlughghepenyuanvuvie ypasnenus

Tema 5.1. TuddepennmanbHble ypaBHEHUS IEPBOTO MOPSIIKA.
OcHoBHble noHATHA. [luddepennnanbHbie ypaBHEHUS €
pa3fengomuMucs nepeMeHHbIMU. O THOPOIHbIE

g depeHImaIbHbIe ypaBHEHH IEPBOTO MOPSIIKA.

Tema 5.2. JIuneitnsle nudpepeHnnanbHble ypaBHEHHUS IEPBOTO
nopsiaka. YpasHenue bepaymm. uddepenunansusie
YpaBHEHHUS BBICIINUX MOPSAKOB, TOMYCKAIOLIUE TOHUKEHUE
HOpsI KA.

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

TTOPSIIKOB.

Pazoen 6. Paov

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




JleriOHuIa.

CXOJUMOCTH.

Tema 6.6. Psawl Teinopa u Makiiopena.

Tema 6.5. CBOMCTBA CXOSIINXCS CTEIIEHHBIX PSIOB.

Tema 6.7. P @ypbe nepuoanveckoil pyHKIum.
Tema 6.8. Psin dypbe yeTHON U HEYETHOU (DYHKIIHH.

Tema 6.3. 3HakonepeMeHHbIE Psiibl. AOCOIIOTHAS U yCIOBHAs
cxoaumoctu CBoiicTBa aOCOMIOTHO CXOAAIIMXCs psaoB. [Ipu3Hak

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

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

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

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
No | Temsbl npakTruueckux | Popmbl MPAKTUYECKUX | TpyTOEMKOCTh, |IPAKTUYECKOU |pa3jaeiia
/11 | 3aHsATHI 3aHSITUN (gac) MMOJATOTOBKH, |JIHWCITHII
(dac) JIUHBI
Cewmecrp 1
Tema 1.2. Ilpenenst Paz6op 3amay mox
paIMoHaIbHBIX PYKOBOJICTBOM
1 BBIpOKCHHUI Ha MIpEeno1aBaTeis, 1 1
OCCKOHEYHOCTH U B CaMOCTOSITEIIbHOE
TOUKE. pelieHue 3aaa4
Pa30op 3anau no
Tema 1.3 KOBI())z[chOM :
DKBUBAJICHTHBIC Py
2 MperoaaBaTes, 1 1
0ECKOHEYHO MaJble.
CaMOCTOSITENIbHOE
Yucno e.
pelreHue 3aaa4
Paz6op 3amau mo
Tewa 2.1, OBl(j)I[ClI“[BOM :
[IpousBoausie. PYK
3 MpenoiaBaTels, 1 2
[IpaBuna
CaMOCTOSITEIIbHOE
auddepeHIpoBaHUSL
pelieHue 3aaad
Paz6op 3amay monx
Tema PYKOBOJCTBOM
4 | 2.2.IlpousBomHas Tpero1aBaTeds, 1 2
CIIOKHOU (HYHKITUU CaMOCTOSITENIbHOE
pelreHue 3aaa4
Paz6op 3amau nmox
OBOJICTBOM
Tema 3.1. Tabmmanoe | PYX
5 MpenoiaBarels, 1 3
UHTETPUPOBAHUE
CaMOCTOSITEIIbHOE
pelieHue 3aaa4
Paz6op 3amau mon
Tema 3.2. BHeceHue | pyKOBOJCTBOM
6 | mox 3HaK TperoaBaTes, 1 3
muddepenmana CaMOCTOSITENIBHOE
pelreHue 3aaa4
7 Tema 3.3. 3amena Paz6op 3amau nmox 1 3




MEPEMEHHOM.
WNHrterpuposanue 1o
4acTaM

PYKOBOJICTBOM
MpenoiaBarelis,
CaMOCTOSITENIbHOE
pelieHue 3aaa4

Paz6op 3amay mox

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

MHOXKHUTCJIb.

peHICHUC 3a/1a4




Tema 5.2.
Paz6op 3amau mox
Huddepenunanbubie
PYKOBOJICTBOM
YpaBHEHHUS BBICIIUX
16 MpernoaaBaTes, 0,5 5
MOPSITKOB,
CaMOCTOSITENIbHOE
JIOTTYCKaIOIIUe
pelieHue 3aaa4
MTOHIKEHUE TIOPSAKA
Tema 5.3. JIunelinpie
Pa30op 3anau nox
HEOJIHOPOHBIE
muddepeHnraibHbIe PYKOBOACTBOM
17 P MpernoaaBaTes, 0,5 5
ypaBHEHUS C
CaMOCTOSITENIbHOE
MTOCTOSIHHBIMHU emmenie 3a1a4
kodhdunmeHTamMu p
Pa3bop 3amau no
Tema 6.1. Psipl ¢ p 34l a
PYKOBOJICTBOM
MOJIOKUTEITbHBIMU
18 MIpEno1aBaTelis, 0,5 6
wieHamu. [Ipusnaku
CaMOCTOSITEIIbHOE
Jamambepa u Korm
pelieHue 3aaa4
Tema 6.2. Pspl ¢
MOJIO)KUTEITbHBIMU Pa3bop 3amau nox
qJICHAMU U PYKOBOJICTBOM
19 | 3HakonepeMeHHbIC MIpEno1aBaTeis, 0,5 6
psabl. Heo0XoauMelii | caMOCTOSATENBHOE
MPU3HAK U PU3HAKU | pelleHue 3a7a4
CpaBHCHUHI.
Paz6op 3amay mox
PYKOBOJICTBOM
20 Tema 6.4. npenoaaBares, 1 5
CreneHHBIC PSIIBI CaMOCTOSITEIIbHOE
pelieHue 3aaa4
Paz6op 3amau nmox
Tema 6.6. Psanpl PYKOBOJICTBOM
21 | Teitnopa u npenojaBaTes, 1 6
MaxkopeHa. CaMOCTOSITEIIbHOE
pelieHue 3aaa4
Bcero 16
4.4. JlabopaTtopHble 3aHATUS
Tewmbl 1aG0opaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TaOIHIIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
No TpynoemMKOCTh, | MPAaKTHYECKON | pa3zaerna
HaumenoBanne 1abopatopHbIX paboT pyA - | TP pasil
/1 (gac) MOATOTOBKU, | JUCLIHMII
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. BeInosHeHNe KypCcOBOrO MPOEKTa/ KypcOBOH pabOThI
VY4eOHBIM MJIaHOM He MPEAyCMOTPEHO




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

Tabmmua 7 — Bugsl caMoCcTosTeNNbHON PabOTHI M €€ TPYIOEMKOCTb

Bun camocrositensHO#M paboThI B‘CIZEO’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4

W3ydeHue TeopeTHuecKoro MmaTepuania

nucuuruael (TO) 120 60 60

Kypcooe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO

ycneBaemoctu (TKVY) 60 30 30

Jomamnee 3aganue (/13)

KonTponbuble pabotel 3a0uHNKOB (KP3) 20 10 10

IToaroroBka K MpoOMeEXyTOYHOU

arrectanuu (I1A) 4 55 19
Bcero: | 274 155 119

5. IlepeuyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUTSL CAMOCTOSITEIbHON pabOoThI 00YYArOMIMXCS IO TUCIUTUINHE (MOIYIIIO)
Y4eOHO-MEeTOINYECKHE MaTepHallbl JUIsl CAMOCTOSITENIbHOW paboThl O0YYaromMXCsl yKa3aHbl B
IL.II. pa3zaenoB 6-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM NIpUBENIEH B Tabuie 8.
Tabnuna 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUMN

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

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

Duxtenromnni I'.M. OCHOBEI

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

Jlann, 2026.- 448c.

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



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

Jlanb, 2026. - 464c.

COopHuK 3a/1a4 110
MaTeMaTHYeCKOMY aHaau3y. Tom
2. Unrerpansl. Paapl: yueo.
nocobue / JI.JI. KynpsiBues [u
ap.]. - Mocksa : @u3Matiur,
2021. - 504 c.

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

bepmant A.®. Kparkuii kypc

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

CII0.: JIans, 2010. - 736 c.

Maxkaposa M.B., ITombiTkun C.I1.
[Ipumenenue
mudQepeHInanbHbIX ypaBHEHUH
VK 517.9 JUTSL pEIICHUS TPUKIIATHBIX 3a/1a4: 50
yueb.-mMero. mocobue/ M.B.
Makaposga, C.I1. [ToMbITKHH. —
CII6.: 'YAIL, 2021.- 45c.

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

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

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

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

Tabmuna 9 — IlepedueHb SIIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIOHHO-
TEJICKOMMYHHKAIMOHHOU ceTr «VHTepHeT»
URL anpec HaumenoBanue
https://pro.guap.ru/ DJIeMEHTBI 3JIEKTPOHHOTO Kypca Mo JUCIUTUIHHE pa3MEIIeHbl BHYTPH
OUOC I'VAII «MuTerpupoBanHas cpefa o0ydeHus»
https://Ims.guap.ru Bupeokypc nexnuii ¢ MyaIbTUMEINITHBIMU TPE3SHTAUAMHE 10
JMCIMIUTAHE Pa3MeIlleH CHCTeMEe JMCTaHIIMOHHOTO 00yueHus ['Y ATl
https://Ims.guap.ru OmnJtaiiH-Kypc 10 JUCHIUIUIMHE Pa3MEIIeH CHCTEME TUCTAHITHOHHOTO
obyuenust ['YAIIL

8. Ilepeuenb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOeCHeueHHs, HCIOJIB3yeMOT0 IPH OCYIIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
IlepedeHp ucnonbp3yeMoro NporpaMMHOro odecredeHus npejacrasieH B Tadbaure 10.

Tabmuua 10— Ilepedens nporpaMMHOro o0ecrieyeH s

Ne i/ HaumeHnoBanue

He npenycmorpeno



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

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

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCHUITINHE, TPEACTaBIeH B Tabuuel2.

Tabmuna 12 — CoctaB MaTepuaibHO-TEXHUYECKON 0a3bl

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

CEMMHAPCKOI'0 TUIIA, IPYIIIOBbIX U MHAUBUAYAJIbHBIX
KOHCYJIbTAIlU}, TEKYILETO KOHTPOJISA U IPOMEKYTOUHON
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOelb;
TEXHUYECKHE CPEACTBA O0YUYEHHUS, CIIyKaIUe JUIs
npecTaBieHus yueOHoM nHpopmanuy 60abp1I0N ayJUTOPHH;
Ha0op AEMOHCTPALIMOHHOTO 000py10BaHUS

2 | YyeOHas aynuTopus AJis NPAKTHUECKUX 3aHATUH, 3aHATHIA 24-12, yn. 'acreno, 1.
CEMHHApPCKOI0 TUIIA, IPYIIOBbIX U HHAUBUAYAJIbHbIX 15
KOHCYJIbTAIIUH, TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM
arrecrauuu. OcHaienue: Cnenuain3upoBaHHasi MeOelb;
TEXHUYECKHUE CPEJICTBA OOyUCHUS, CITy>KaIHe JIs
npescTaBieHus yueOHoM nHpopmanuu 60JabII0N ayIUTOPHH;
NIEPEHOCHOM HAbOp JEMOHCTPAIMOHHOTO 000PYI0BaHMSI

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

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OICHOYHBIX CPCACTB

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

TecThl.

DK3aMeH

[Ipumeuanne: *sk3ameHanIOHHBIE OMIIETHl (POPMHUPYIOTCS HA OCHOBE BOIIPOCOB U 3a1a4 Tabiuis! 15.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI O0OYyJaloNIMMHCS TIPUMEHSETCS 5-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXET MCIIOIB30BAThCA
100-6annpHast ~ mKaa ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHI

\ OrieHKa KOMITETEHITH \ XapakTeprcTrKa C(HOPMHUPOBAHHBIX KOMITCTCHITHIA




5-0ayubHas mKaina

«OTJIIMYHO»
(Ga4TCHO»

OO6yuaromuiicst:

— r1y0OKO U BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHa,

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

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

— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIJBUTAEMBIC HM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIEHHUS;

— CBOOOJIHO BJIaJICET CHCTEMOM CITeIIMaTM3UPOBAHHBIX TTOHITHH.

— paBuWIbHO BRIMOJIHIWI OT 90% 1o 100% TecToBBIX 3amMaHuil .

(XOPOLIO»
(Ga4uTCHO»

OO0yyJarommiics:

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

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOGHHBIE 3HAHUS C MPAKTHUUECKOW J1€ATEIbHOCTHIO
HaIpaBJICHNUS,

— apTyMEHTUPYET Hay4YHBIC MTOJIOKEHNUS,

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— BJIQJICET CUCTEMOMU CIEeIMAIM3UPOBAHHBIX TTOHSITHIA.

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

«YAOBJICTBOPUTCIIBHO»
(Ga4YTCHO»

— 00y4aIOLIUICS YCBOMII TOJIBKO OCHOBHOM MPOrPaMMHBIH MaTepHal,
[0 CYIIECTBY W3JIaraeT €ro, ONMUpasch Ha 3HAHUS TOJILKO OCHOBHOM
JTUTEPaTyPHI;

— JIOITyCKaeT HECYIECTBCHHBIC OIIUOKN U HETOYHOCTH;

— HCIIBITHIBACT 3aTPYJHCHHUS B IMPAKTHUYECKOM TPUMCHCHUU 3HAHUH
HaIPaBJICHUS;

— cl1a00 apryMEHTHPYET HAyYHBIC ITOJIOKCHHS,

— 3aTpyJHsEeTCs B POPMYITHMPOBAHUHU BBIBOJIOB M 0000IICHNUH;

— YaCTUYHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

— IPaBUWJILHO BRIMOJIHWI OT 51% 10 69% TecToBBIX 3aaHuii .

HCYIOBJICTBOPUTCIILHO»
HEC 3a4YTCHO»

— 00y4JaromMiics HE YCBOWJ 3HAYUTEIBHOH YacTH MPOrPaMMHOTO
MaTepuaa,

— JIOTyCKaeT  CYLIECTBEHHblE  OIIMOKM W HETOYHOCTH  IpHU
paccMOTpeHHH pobJIeM B KOHKPETHOM HalpaBlIEHUH;

— MCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,

— He (OpMYJIHMPYET BHIBOJOB U 0000IICHUHA.

— NIPABHIILHO BBIOIHII MeHee 51% TeCTOBHIX 3aaHuH .

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

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne Kog
[lepeuens BonpocoB (3a7a4) A5 SK3aMeHa
/1 WHJIUKAToOpa
Cemectp Nel
. 3x?—_bx-2 YK-1.3.2
1. Beruucmuts npegen lim——
x>0 X°+X—8
1.
. 2X*—4x—6
2. Boraucnuts npenen lim———
x>3 2X° = 7X+3
2. | Kakue u3 npencTaBieHHbIX HIDKE MPEAETIOB MOTYT ObITh BHIUMCIICHBI YK-1.V.2
METOJIOM JIeJIeHHUsI Ha OOJIBIITYIO CTETICHb IEPEMEHHBIX ?




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

Kakas ¢yHKIMS Ha3bIBaeTCSl HENIPEPBIBHOM B TOUKE Xo?

VK-1.B.2

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

YK-2.3.1

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

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

YK-2.V.1

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

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

VK-2.V.3

Haiinute popmyny ¢ ommbOkoit. ApryMeHTHpyWTe CBOI OTBET.
1. (C-u(x))'=C-u'(x)
2. (UC)EV(X))'=u'(X)xV'(X)
3. (U()v(x))=u'(x)-+Vv'(x)

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

v(X) V2 (X)

VK-2.B.2

1) Haiiaute npou3BOoIHYIO (PYHKIIMH

y =5c0s(7 +8x) +{/7x—8

OIIK-1.3.1

HpOBCpBTC SABJISICTCA JIX BBIPAKCHUC

1
2-\J2—65sin(7 +4x) (F24)cos(7 +4x)

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

y:

OIIK-1.V.1




10.

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

OIIK-1.B.1

11.

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

YK-1.3.2

12.

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

a) CKOpOCTb TOYKH paBHA MPOU3BOAHON pyHKIHH S(t)

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

b) Ckopocts Touku paBHa auddepenimany Gynkuun S(t)

VK-1.V.2

13.

ITycts Gynknus y = f(X) 3agana Ha uatepsaie (a, b). HasoBure ycrnosue
yObiBaHus GyHKIMK y = f(X) Ha nHTepBase (8, b).

YK-1.B.2

14.

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

(a, b).

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

VK-2.3.1

15.

Kakas npsmas quHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKINH

y=f(x)?

YK-2.V.1

16.

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

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

YK-2.¥.3

17.

Beruucnuts HeonpeAeIEHHBIN UHTETPAI:

I(5x3 —2x2 +/%%)dx

VYK-2.B.2

18.

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

J- 2Xdx

X2 +3

OIIK-1.3.1

19.

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

j X C0S xdx

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

OIIK-1.V.1

20.

[IpounTterpupyiire TPUrOHOMETPUIECKYIO (PYHKIIUIO

OIIK-1.B.1




%

I COS Xdx
%

[IpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

Cemectp No2 YVK-1.3.2
o1 | Kakas Qpynkums z = f(X,y) Ha3bIBaeTCs HEMPEPHIBHON B TOUKE YK-1.¥.2
Mo (%5, Yo)
Kaxkas u3 GopMyi cootBercTByeT nuddepeHimany GyHkmun y=e<? YK-1.B.2
a) dy=2e**dx
22| by dy=e2¥dx
c) dy=2e*dx
o oz 01 VK-2.3.1
Haiigute yactHble mpou3BoAHbBIE — U — (PyHKUIUU
ox oy
23.
- sin(3+8x—7y)
2 _ X3 y7
Beinucats ycioBue mpu KOTOPOM BBIPAXKCHUE YK-2.V.1
24. | P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz
mpeacTaBisieT coboit quddepeniman HekoTopoi hyHkuu U(X,Y,2).
o5 | Kakas Touka HasbiBaeTCs TOUKOM Makcumyma Qynkuun Z = f (X, y)? VK-2.V.3
Haiitu nponsBoanyto GpyHKIUU VK-2.B.2
26.
f(x,y)=(8+5x>+2y* -7x°y*)* B Touxe K(1,1) mo
HarmpasjieHuio kK Touke M (2,6)
27. | ChopmynupyiiTe HEOOXOIUMOE YCIOBUE DKCTPEMYMa OIIK-1.3.1
muddepentmpyemoii GpyHkuuu 1ByX nepemenHnix Z = f(X,y).
Kaxoe ypaBHeHue Ha3biBaeTcs quddepeHIMaIbHbBIM YPaBHEHUEM OIIK-1.V.1
28. IIEpPBOro nopsiaka?
29. | B xakom cnyuae dyukiwmst y=¢(X,C) (wmu ®(x, y, C) = 0), sBiseTcs OIIK-1.B.1
oMM penieHreM audepeHnaibHOro ypaBHeHUs NEPBOro nopsaka’?
SBnsiercst M GyHKIHS x°+v:—2x=C o6mum pelieHueM YK-1.3.2
30. nuddepeHInaTbHOTO YpaBHEHUS x+yy' =12
Haiigure obuue pemenus nuddepeHInanbHbIX ypaBHEHHH, YK-1.¥.2
IpeJcTaBIeHHbIX HIke. HazoBuTe kakoe-1nbo 1udpoBoe cpesicTso,
3L. KOTOPOE MOXKET OBITh IPUMEHEHO JUIsl PEIICHHUs JaHHOM 3a/auu.
1. v =f
Pemmre 3anauy Komm npu HavanbubIx ycnoBusx: Y(1)=2 , t.e. naiiqute | YK-1.B.2
32. | 4actHble perienus quddepeHIHanbHbIX ypaBHEHUH, IPEACTaBICHHBIX

HUXKE




Brinmummte HoMep 101 KOTOPBIM PACHOJIONKEH P, ISl KOTOPOTO HE YVK-2.3.1
BBITIOJTHSETCS HEOOXOAMMBIN MPU3HAK CXOIUMOCTH?
» N4 3
D 2ii
33, |2 Zn=1—s
3)
Zn =1 3n
w N°+ 3
4) anl 5
n°+1
Kakue npusHaku uccienoBaHus Ha CXOJIUMOCTb IPUMEHSIIOT JJIst VK-2.V.1
YHCIIOBBIX PSJIOB C IMOJIOKUTEIHLHBIMHA YWICHAMU ?
a) mpusHak Jlanambepa
34 b) npaswio Jlonurans
c) merox Kpamepa
d) npusnak Kommu.
35. | Ecnu psia cxoauTcesi, TO 4TO MOKHO CKa3aTh 00 00IIEM UJIeHe STOro YK-2.V.3
psina?
36. | Ecin o0Omuii unen psaga U, HE CTPEMUTCS K HYIIIO, YTO MOXKHO VK-2.B.2
YTBEPKAATh O CXOAUMOCTH psifa?
37. | OOwwii unen psiga U, CTPEMHUTCSA K HYJIHO. JIOCTaTOYHO JIK 3TOTO JUISE OIIK-1.3.1
TOTO, YTOOBI YTBEPIKAATh, UYTO JAHHBIN PSJT CXOIUTCS?
= 5n? OIIK-1.V.1
Lo 3n*-2
UccnenoBath maHHbBIN s HA CXOAUMOCTh. BriOepuTe MeTon
WCCIIeTOBaHMS U3 CIHCKA!
38. a) HHTerpaibHBIi MPU3HAK CXOMMOCTH
b) HeoOxoauMblii MPU3HAK CXOIUMOCTH
c) Ilpusnak Komu
d) Ilpusnak J{anambepa
n—5)2" OIIK-1.B.1
39. | UccrnemoBaTh cCXOMUMOCTH psifia Z —1(—)n
(5n+2)3
VK-1.3.2
[TycTh naH 3HAKOYEPEAYIOMIUUCS PSIT Zn _, U, . Ecmu psz,
COCTaBJICHHBIN U3 a0COTIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOKHO
40. | cka3zaTh 0 3HaKOUepeayromeMcs psijie? BeiOepuTe BepHBIA OTBET.

a) Psan cxomures

b) Psn pacxomutcs




C) Psag cxomurest abOCOTIOTHO

Crenennsle psabl. IHTEpBas U paguyc CXOJUMOCTH. YK-1.¥.2

a1 1. Haiitu 06macTh CXOOUMOCTH psilia

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

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

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

43.
Teilsiopa B OKPECTHOCTH TOUKH X = —2

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

Kon

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

V4eOHBIM IJIAaHOM HE NpeaAyCMOTPCHO

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

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

Y4eOHBIM MJIaHOM HE IPEYCMOTPEHO

No i/t

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

Tabnuna 18 — IlpuMepHbIil nepeyeHb BONIPOCOB AJIsl TECTOB

No
o Konx
[lepedyeHb TECTOBBIX 3aJaHUI
n/ WHJUKaTOpa
m
1. | 3aganue 3aKpBITOTO THUIIA C BLIOOPOM OJHOTO MPABUIBHOTO OTBETA YK-1.3.2
WNuctpykmus: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MPaBUIIBHBIN OTBET
Beruncnure
npenen
_ 3x*—5x—2
lim———
x>n X4+ X—8
1)1
2) 3
3) 15
4) -7

Ki1ro4 ¢ mpaBHUIIBHBIM OTBETOM: 2




3aaHue 3aKphITOTO THIIA ¢ BELIOOPOM OJHOTO MPaBUILHOIO OTBETA
Wuctpykuus: [IpounTaiite TekCT, BRIOEPUTE OJUH MIPABHILHBIA OTBET
Toukoii pa3pbiBa GyHKIIIH
. x-3
y (x> +3)Inx
SBJISIETCS] TOUKA
1) 6
2) 2
3) 1
4) 4
Ki1rou ¢ nmpaBuiIbHBIM OTBETOM: 3

VYK-1.V.2

3aaHue 3aKphITOTO THUIIA C BELIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
WNucrpykuus: [Ipountaiite TeKCT, BBIOEPUTE OJIUH MPABUIBHBIN OTBET
[TpousBoaHas GyHKIMH

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

VK-1.B.2

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

y =8—X" + X paBHa

1) 8

2) 05

3) 1

4) -05

Kitro4 ¢ mpaBUIIBHBIM OTBETOM: 2

VYK-2.3.1

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

sxcTpeMyM Y = 2X° —1,5X+5

1) 8

2) 05

3) 1

4) -05

Kittou ¢ mpaBunpHbIM oTBETOM: 2,4

VK-2.V.1

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

J dx

(1+ x*)arctg*x

1) - L +C
arctgx

2) In|arctgx|+C

3) ! +C

~arctg’x

VK-2.V.3




4) o +C
arctgx

Kittou ¢ mpaBuibHbIM OTBETOM: |

3aiaHue 3aKphHITOTO THUIIA C BLIOOPOM OJTHOTO MPaBUIHLHOIO OTBETA
Wuctpyxkius:[IpounTaiite TeKcT, BRBIOEPUTE OJUH MPABHIBLHBIA OTBET
Brruncnute npou3BoaHy0 GyHKIIUU

y=(3-8x)%°

1) 0,5 (3-8x)°°(-8)

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

Kittou ¢ mpaBunsHbIM oTBeTOM: 1,4

YK-1.3.2

3aiaHue 3aKphITOTO THUIIA C BELIOOPOM OJTHOTO MPaBUILHOIO OTBETA
WNucrpyknus: [Ipounraiite TeKCT, BBIOEPUTE OJIUH MPABUIILHBIN OTBET
BbrancnuTe npou3BOAHYIO BTOPOTO MOPsiAka PyHKIUU
y — eSx—l
1) y=25""
2) y — e5x
3) y — 5e5x—l
4) 25
104 C IIPABUJIbHBIM OTBETOM:
Kn 3

VK-1.V.2

3aaHue OTKPBITOTO THUIIA

WNuctpyknus: [IpounTtaiiTe TEKCT U 3alIUIIUTE OTBET

Hanummre, kak Ha3pIBaeTCsl IPOU3BEICHUE IPOU3BOIHON (DYHKIIUU U
IIPUPALLECHHS APTYMEHTA

OtBer: .... yHKIUH.

Kitou ¢ npaBmiibHbIM oTBeTOM: nddepenunan

VYK-1.B.2

10.

3aaHue OTKPBITOTrO TUIA
WNuctpyknus: [IpounTtaiiTe TEKCT U 3aIIUIIUTE OTBET

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

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

VYK-2.3.1

11.

3amaHne 3aKpBITOTO THITA HA YCTAHOBIIEHUE MTPABHIILHON
10CJIEI0BATEIbHOCTH

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

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

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

VK-2.V.1




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

12.

3aaHue OTKPBITOTO THUIIA

Wucrpykuus:  IIpounTtaite  TekCT WM 3alMIIUTE  Pa3BEPHYTHIN
000CHOBaHHBIN OTBET

Kakoii umMeeT BuJI ypaBHEHHUE KacaTeIbHOU K rpaduKy (yHKIHH

y= x® — 2B ero Touke ¢ 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-2.V.3

13.

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

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

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

VK-2.B.2

14.

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

f (X) = —x—cos 3xumeeT BUA

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

3) 3xsin 3x—%cos3x+C

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

OIIK-1.3.1

15.

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

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

OIIK-1.V.1




X =t°, TO OH mpuMeT BHI. .
t>dt

Kirou ¢ mpaBWIbHBIM OTBETOM: 6 I —
"+t

16.

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

2) X utg2x

3) Xwu CcoS2X

4) Xwusin2x

Kittou ¢ mpaBuiIbHbIM OTBETOM: |

OIIK-1.B.1

17.

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

1) oTHOIIEHNE TpUpalleHUs (PYHKINN K IPUPAIICHUIO apryMEeHTa

2) oTHOIIeHUS (PYHKLIMHU K IPUPAIICHUIO apryMeHTa

3) oTHOMIEHKE TIpesiena GYHKIMU K apTyMEHTY

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

VK-1.3.2

3agaHue 3aKpBITOTO TUITA C BBIOOPOM OJIHOT'O MPABUIIBHOTO OTBETA
Wuctpykuus: [Ipounraiite TeKCT, BEIOCPUTE OMH MPABUIBHbIA OTBET
[Monuerit tuddepenman GyHKIIN
z = x’y? paBen

1) 2x*ydx+3x’y*dy

2) 3x°y*dx+2x’ydy

3) 3x*ydx+2x’ydy

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

VK-1.3.2

3amanue 3aKphITOrO THITA C BEIOOPOM OJIHOTO MPABUIILHOTO OTBETA
Wuctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH IPABUIBHBIN OTBET
VYKaxuTte CXOIAINICT YUCIOBOM Psif

1y v L

n=1y2

2) Z:ﬂF

o 1
3) Zn:l%
DI

né
Ki1ro4 ¢ mpaBHUIBHBIM OTBETOM: 2

VK-1.V.2

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

VYK-1.B.2




HHTEPBAJIOM CXOAUMOCTH.

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

Ki1rou ¢ npaBusibHBIM OTBETOM: 3

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

HEPEMEHHBIX Z = 3X°y

1) 6

2) 6xy

3) 6x

4) 3x?

Kitou ¢ npaBusibHbIM 0TBETOM: 4

VYK-2.3.1

3aanue 3aKphITOTO THIIA C BBIOOPOM OJJHOTO 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

YK-2.V.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-2.V.3

3aanue 3aKpBITOTO THITA C BLIOOPOM OJTHOTO MPABUIBLHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BRIOGPUTE OJIMH MPABUIIBHBIN OTBET

VK-2.B.2




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

1) 2cos(5x+2y)

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

3) cos(5x+2y)

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

3aanue 3aKpBITOTO THITA C BLIOOPOM OJTHOTO MPaBUIIBHOTO OTBETA

WNuctpykius: [IpounTtaiite TEKCT, BBIOGPUTE OJIMH MPABUIBHBIN OTBET

> o (X+2)"

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

1) [-4,0)

2) (-31 O)

3) (-2,0)

4) [-1,0)

Kittou ¢ mpaBusibHBIM OTBETOM: 1

OIIK-1.3.1

3agaHue 3aKpbITOrO TUIMA C BBIOOPOM OJHOI'O MPaBUIILHOTO OTBETA
WNucrpyknus: [IpounTaiite TEKCT, BBIOEPUTE OJIUH MPABUIIBLHBIN OTBET
Jana ¢pyuknus f(x) =e*, Torma nepsbie TpU (OTIMYHBIE OT HyJIsS) YWieHa
pasnoxxeHus 3Toi GyHKuU B psj Telnopa B OKPEeCTHOCTH TOUKU X, =0

AMEIOT BAJL
1) 1+3x —g X2

2) 1+3x+9x°
3) 1-3x+9x°

4) 1+3x+%x2

Kirou ¢ mpaBuiIbHBIM OTBETOM: 4

OIIK-1.V.1

10.

3aianue 3aKphITOrO THITA C BHIOOPOM OJIHOTO MPABUIILHOTO OTBETA
Wuctpyxkius: [IpounTaiite TekcT, BRIOEpUTE OJIUH 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

OIIK-1.B.1

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

Kirou ¢ mpaBuibHbIM OTBETOM: 1

VK-1.3.2




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

13.| 3aganue 3aKpHITOrO THMA C BHIOOPOM OJTHOT'O MPABUILHOTO OTBETA YK-1.B.2
Wuctpykuus: [IpounTaiite TeKCT, BRIOEPUTE OJIUH IPABHILHBIA OTBET
Ykaxure ooiiee pemenne nudhepeHImaaIbHOT0 ypaBHEHHS

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

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

14.| 3aganue 3aKpbITOrO TUIIA C BBLIOOPOM OJHOTO MPABHIILHOTO OTBETA YK-2.3.1
WNuctpyknus: [Ipountaiite TEKCT, BBIOEPUTE OJIMH MPABUIIbHBIN OTBET
VYkaxkute yactTHoe peuieHue nuddepeHuanbHoro ypaBHEHUS

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

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

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

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PaObOT
1 WuTerpupoBanue u auddepeHunpoBanme GyHKIUMi
2 ay
10.4. Metoauueckue  Marepuaibl,  ONpPEIENSAIONIMEe  MPOLEeNyphl  OLIEHUBAHUS

MHAMKATOPOB, XapaKTepU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTallMi 00yJaromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCITUTILIMHBI
11.1. Meroauueckue ykasaHMs A OOy4aromUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuaa.
OcHOBHOE Ha3HAYCHME JEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riryOOKoe W sICHOE HW3JIOKEHHe ydeOHOro Marepuana. Ha3sHaueHWe COBpEMEHHOH JIEKIIMU B
paMKax JIUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU




byHaaMeHTaNbHBIX TpOOJIeM JUCUUIUIMHBL, METOJOB HAy4YHOTO TMO3HAHMS, HOBEUIINX
JOCTHO)KEHUI Hay4dHOHM MbIciu. B yueOHOM mporecce JeKIUs BBIIOIHIET METOI0JOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
[IOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

IlnanupyemMsble pe3yabTaThl IPH OCBOEHUH 00yYaroIKUMUCS JIEKIIMOHHOTO MaTepHraa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOH pabOThl COBMECTHO € MPENOaBaTEIEM;

— pa3BuTHE NPO(PECCHOHAIBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaMeTy U
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIIJIEHHUS.

— MOsIBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX pa3BUTHs Ha OV KalIINe TO/bl;

— Hay4yuTbhCSd METOJMYECKH oOpadarbiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICITH H
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JIEMOHCTpAaLUMEd ClIalioB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuaia IpU MPOBEIEHUU KOPOTKHX JUCKYCCUIl 00
0COOEHHOCTSIX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHusl JEKIHOHHOIO MaTepuana:

— Onpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @®OopMyIHpOBKa TEOPEMBIL.

— Jloka3aTenbCTBO TEOPEMBI.

— HMnmoctpupyromue IpuMepsl.

11.2. MeTtogu4veckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKIACHHUIO MPAKTHUYSCKUX
3aHATUN

[IpakTueckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHu3aluMu y4eOHOTo
npoliecca, 3aKIIYaroniascs B BBITOJTHEHUN 00YyYaloUIMMHUCS 01 PYKOBOJCTBOM IPEIoiaBaTens
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUN M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOro 3aHATHS JUIs 00ydarolerocs sBisieTcss NIPUBUTHE 00yJaroIIUMCs
YMEHMH U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Inanupyemble pe3yiabTaThl IPU OCBOEHUHU O0YYaIOUIUMCS MPAKTUYECKUX 3aHITHIMA:

— 3aKpeIuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HAaHUA IpH pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbBHOCTH  MBILUICHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH M3y4YEeHUs KOHKPETHOW yueOHOM
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS! TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHUM;

— CBSI3aHHBIE C MOJIyYeHHEM HOBOW MHGPOpPMAIUU IyTEM CaMOCTOATEIHHO BHIOPAHHBIX
o0ecrneyeHre palMoHAIbHOTO COYETaHHsI KOJUIEKTUBHOW U MHIUBUIyaJIbHOU (popM 00ydeHus.

QyHKINUY TPAKTUYECKUX 3aHATUN:

— TIO3HaBaTeNbHas;

— Ppa3BUBaroLIas;

— BOCIHTATENbHAS.



[To xapakTepy BBINOJHAEMBIX OOYYAIONIMMCS 33JaHUN 10 TPAKTHUYCCKAM 3aHITHUSIM
HOJIpa3ICIIsIIOTCS 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 TPAKTHYSCKUX 3aHATHIA:

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

- B HC MHTEPAKTUBHOH (opme (BBIMOJHECHUE YIPAXHEHUH, PEIICHHE TUIOBBIX 3ajad,
pelleHUe CUTYallMOHHBIX 337124 U IPYyroe).

TpebGoBaHust K MPOBEACHUIO TPAKTUYCCKUX 3aHITUN

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

[IperoaBaTens YUTAET YCIOBUE 3aJa4d W TpeaaraeT 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 mojydvaer 5 0auioB. Eciu cTyseHT pemraer 3aaady ¢ MOMOIIBbIO MPENOAaBaTes, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, 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 OOYyJaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

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

Jns oOywaromuxcst mo 3aoyHoi (¢opme OOydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovyero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHWU M CHUCTEMaTH3allMM NPUOOpeTaeMbIX 3HAHUHM, 00ecreunBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHMs, NOMOIaeT MOJYYUTh HABBIKM IOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

Metoaudeckue Marepuaibl Uil CaMOCTOSITENbHOM pabOThl 00yYaromMXCsl yKa3aHbl B
Tabmune 8.

11.4. MeTtoauueckre yKazaHus [UIsl OOYYarOIIMXCS TIO MPOXOXKICHHUIO TEKYIIETro
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 aucTaHIMOHHOro ooOydenus I'YAII B dopme
TECTUPOBAHUSI TPOBOJATCS JBE TMPOBEPOYHbIE pPAOOTHI MO PENICHUIO 3a7a4y M OJUH
TEOPETUYECKHI ompoc (TepedeHb BOMPOCOB JUIsI TECTOB pa3MelleH B «baHke BOMpPOCOB» B
cucteMe AWCTaHIUOHHOTO oO0yueHuss ['YAII), Ha mDpakTHUECKUX 3aHATHIX MPOBOJATCS
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  arrectanvd (IpU  HCMOJB30BAaHUHM  OAJUIBHO-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 aTTecTaiys o0yJaromuxcsi IpeayCMaTPUBAET OICHUBAHUE MTPOMEKYTOUHBIX 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 INPUMCHATh HUX I PCIICHUA MNPAKTHYCCKHUX 3aJad.
:‘)K3aMeH, KaK IIpaBHJIO, IMIPOBOAUTCA B IICPUOL 3K3aMeHaHHOHHOﬁ CECCMM M 3aBCPHIACTCA
aTTeCTallMOHHOMN OLICHKOM «OTJIHYHO», «Xopomo», «YHOOBJICTBOPUTCIILHOY,
«HCYOOBJICTBOPHUTCILHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpaMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




