MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 1

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBI

K.3.H.,JIOII.

(IOIDKHOCTB, y4. CTEIEHb, 3BaHUE)

.B. PomanoBa

(MHHUIMAIIB, (HaMHITIS)

e
L

(TToamuCH)

«15» nexabps 2025 r

PABOYASA [TPOTPAMMA JJUCHUITJINHBI

«Maremaruka. MareMaTHYeCKUM aHAIN3)
(HaumeHoBaHVe TUCIUIIINHEL)

Kon nampaBienust moaroroBku/
CIIELIMAIBHOCTHU

38.05.01

HanmenoBanmne HaIltpaBJICHUA

DKoHOMHYECKAs 0€30IIaCHOCTH
[IOATOTOBKH/ CIIEIUAIIBHOCTH

HaumenoBanue HanpaBieHHOCTH/
DKOHOMHYECKAs 0€30IIaCHOCTD

CHelHanu3aluu
dopma 00yueHust OuHas
I'on mpuema 2026

Cankr-IlerepOypr— 2026




Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUTAHBI

ITporpammy cocTtasu (a)

7

IIOII.,K.T.H.,JIOII /- 08.12.25 10.C.PomanoBa
(TOKHOCTh, Y4. CTCIICHB, (moamuck, naTa) (mHUIIMATBI, (HaMIITHS)
ue)

[Tporpamma omobpeHa Ha 3acenanuu kadeapsr Ne 1
«08» nexadps 2025 r, mporokon Ne 05

A /

1.(.-M.H.,JIOIL. ol 08.12.25 A.O. CmupHOB

3aeayromuii kadempoit Ne 1

(yd4. cTernieHb, 3BaHHE) (moamuck, naTa) (nHUIIMATBI, (HAMIITHS)

3amecTuTenb qupekTopa HHCTUTYTa Ne mo MeTonuyeckoit pabore

S
JIOII.,K.?.H.,JTOII. ‘ 08.12.25 JI.B. PynakoBa

(OIDKHOCTB, Y4. CTCTICHB, 3BaHUE) (moamucek, nara) (vHUIHATEL, GaMHITHs)



AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
POrpaMMy BEICIIETO 00pa30oBaHUs — MPOTPaAMMy CICIHATUTETA TI0 HAIIPABIECHUIO TOATOTOBKH/
crenpanbHOCTH 38.05.01 «OkxoHOMHMYECKass 0€30MacHOCThY HaNpPaBICHHOCTH/CICITHATH3AIIAN
«DKxoHOMHYECKast Oe30macHOCThY. JucuminHa peanusyercs kagenpoit «Nely.

JycuunnuHa HaleneHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOMIMX KOMIETCHIIUA:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIM3 MNPOOJEeMHBIX CHTyallMd Ha
OCHOBE CUCTEMHOTI'0 TI0JIX0/1a, BbIPa0aThIBATh CTPATETHIO ACHCTBUI

OIIK-1 «CrnocoGeH UCToib30BaTh 3HAHHUS M METOJIbI 3KOHOMUYECKON HayKH, TPUMEHSTh
CTaTHCTUKO- MaTeMaTUYECKUIl HHCTPYMEHTApUi, CTPOUTh SKOHOMUKOMATEMAaTUYECKUE MOJEIH,
HEOOXOUMBIC /ISl pelieHus MpodeccHoHANBHBIX 3aja4, aHAJTU3UPOBATh U MHTEPIPETUPOBATH
MOJTy4YEHHBIE PE3YIbTAThD»

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBA€T  KPYr  BOMPOCOB,  CBS3aHHBIX  C
mubdepeHIMaTbHBIM M UHTETPAIbHBIM UCUHUCIICHUEM, TEOpHUEW MpeAesioB U PSAOB U HX
MPUMEHEHHUEM.

[IpenogaBanne AMCHUIUIMHBI TpeAycMaTpuBaeT cieaytone ¢GopMbl OpraHU3aINH
y4eOHOro Ipolecca: JEKIUH, IPaKTUYECKUE 3aHTHS, CAMOCTOSITENIbHAs paboTa 00y4aroIIerocs.

[IporpaMMo#l IHUCHUTUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOYHASI aTTecTarus B popme 3k3ameHa (1 cemectp).

OO0mias TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 4 3a4eTHBIX eIUHUIbI, 144
yaca.

S3bIK 00yUYEHUS IO TUCIIMILTUHE «PYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (¢dopMHUpOBaHUE y CTY/ICHTOB MTOHUMAHUS PO MaTEMATHKH B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JesTeIbHOCTH B M30paHHON CIEIHaTbHOCTH;

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

1.2. JlucummninHa BXOJIUT B COCTaB 00s3aTEIHLHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

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

B pesynbrate m3yueHUs AMCHUILIMHBI OOYUYAIOIIUNCSA MOKEH 00JalaTh CIeTyIOIUMU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B
tabnue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JTIOCTHKCHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HanMeHoBaHME HHAUKATOpA
KOMIIETCHIIUH KOMIIETEHIINHI JOCTH>KEHHS] KOMIIETEHIIUU
VYK-1.3.1 3HaTh METOIBI
KPUTUYECKOIO aHAJIN3a U
CUCTEMHOI'0 II0JIX0/1a
VK-1.3.2 3HaTh METOIUKU
YK-1 Cnocoben pa3paboTKu CTpaTeruu AeHCTBUM I
OCYLIECTBIISATh BBISIBJICHUS U PELICHUS IPOOIEMHBIX
KPUTHYECKHUN aHAIIN3 CUTyauin
YHuBepcaibHbIE N
P npobieMHbixX cutyanuii Ha | YK-1.V.3 yMETb Bbllza6aTHBaTL
OCHOBE CUCTEMHOI'0 CTpaTEeruio AeUCTBUM AJIS PELICHUS
M0JIX0/1a, BBIpabaThIBAThH npo0JIeMHO cUTyaluu
CTpaTEruIo IEUCTBUI VYK-1.B.1 Bnagets HaBbIKaMu
CUCTEMHOT'0O U KPUTUYECKOTO
MBIILJICHUS; METOUKAMHU
IIOCTaHOBKH LIEJIH, OTIPEICIICHUS
Croco0O0B €€ TIOCTHKEHUS
OIIK-1 Cnocoben
MCIIOJIb30BaTh 3HAHUS U
METO/Ibl 9KOHOMHUYECKOH OIIK-1.3.2 3HaTh MaTeEMaTHYECKUE U
HAyKH, TPUMEHSTh CTaTHUCTUYECKHE OCHOBBI TOCTPOCHHUS
CTaTUCTUKO- Pa3TUYHBIX YKOHOMUYECKUX
MaTeMaTUYeCKUI MOJIENIEN U MEXAHU3MOB
Obmenpodeccuonanbubie | ”HCTpyMeHTapuii, ctpouts | OIIK-1.Y.2 ymeTs npuMeHsaTh
KOMIIETEHIIUU HKOHOMHUKOMAaTEeMaTHYECKHE | CTAaTUCTUKO-MAaTEMaTHYECKUI
MOJIeJIH, HeOOXOIUMBIE ISl | HHCTPYMEHTapHid
pereHus OIIK-1.B.2 BnageTh HaBbIKAMH
npoecCHOHANBHBIX 3a1a4, | MCIOJIb30BAHMS MaTEMaTHYECKUX
aHAJIM3UPOBAThH U METOJIOB B 9KOHOMUYECKHUX pacuerax
MHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YJIbTaThl

2. Mecro nuctuIuIMHbEL B cTpykType OI1
JucnunnmHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU MPH
W3Y4YEHUH B BBICIICH IIKOJIE KAKUX - TUOO TUCIIUTIIINH.
3HaHuUs, MOJYyYEHHbIE NPU HM3YyYEHHWHU Marepuana JaHHOM JAMCLHMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUTLIAH:




- Teopus BeposiTHOCTEN U MAaTEMAaTUYECKasA CTATUCTUKA;

- ANITOPUTMBI ¥ CTPYKTYPHI JAaHHBIX;
- CuCcTEeMHBIH aHaIu3;

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbie 00 00mIEeM O0BeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4ECOHOMH
paboThI MO TUCHUILINHE (M paclpeieleHue 3TOH TPYA0EMKOCTH 110 CEMECTpaM) MPeICTaBICHBI B

Tadymue 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUILITNHBI
TpynoemMKocTs 110
Bun yuebHoit paboThl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii H0020mMoeKu
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIC:

nekiuu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3anstus (I13), 34 34

(dac)

nabopaTtopHbie paboTsl (JIP), (uac)

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

9K3aMeH, (Jac) 54 54
Camocmoamenvnan paboma, Bcero (4ac) 22 22
Buo npomesxcymounoit ammecmayuu:. 3a4er, k3 K3
mudd. 3auer, sk3amen (3auer, Audd. 3au, Ik3.) ’ ”

4. CopneprxaHue JUCLHUIUINHBI
4.1. PacnpeneneHue TpyJI0EMKOCTH JUCIUILIMHBI IO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMbl TUCHMITIIMHBI U UX TPYJIOEMKOCTb MPUBEIEHBI B Ta0nuLe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Pazgensl, TeMBI TUCITUTIMHEI H(etfil/)m H(iéCC)3) (IJII;;) K(I;ZIC%P CP (gac)
Cemectp 1
Pazoen 1. Teopus npedenos 6 10 6

Tema 1.1. OcHOBHBIE IeMEHTapHbIE (QYHKITUH.
YucnoBble MHOXKECTBA.

Tema 1.2. Tlpeaen GpyHKIUU TpU
HEOTrpaHUYEHHOM POCTE apryMeHTa. TeopeMsl o
npenenax.

Tema 1.3. Ilpenen pyHKIIUHN B TOUKE.
HenpepsIBHOCTB. 3amedaTesbHbIE TPEIEITbI




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

Tema 2.2. TlpaBuna nuddepeHmpoBaHusl.
[IpousBoHas cioXHON (YHKIMH, IPOU3BOIHAS
obOparHo#t ¢pyHkImH. Tabmuia Mpou3BOIHBIX,
4acThb 2.

Tema 2.3. [Ipon3BOJHBIE BBICIIUX TOPSIAKOB. 12 12
Teopemsl 0 quddepeHIIPyEeMbIX GYHKIUAX.
Tema 2.4. llpaBuno Jlonurans. opmyna
Tennopa.

Tema 2.5. {uddepennuan GyHKIIuU IepBOro
nopsiaka. Juddepenunanss BRICIIUX TOPSAKOB.
Tema 2.6. ccnenoBanne GyHKIHHA C ITOMOIIBIO

IMPONU3BOJHBIX

Paszoen 3. Humeepanvnoe ucuucienue

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

Tema 3.2. Tabnuna unTerpainos. Merox
3aHeceHus moJ 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 ¢ nepeMEeHHbIM BEPXHUM
npenenom. @opmyna HeroToHa - Jlelibauna.
Tema 3.7. HecoOCTBEHHBIE HHTETPAJIBI.

Tema 3.8. IlpunoxeHus onpeneIeHHoro

HWHTCI'paJia.

16 12 8

Pasznen 5.

Hroro B cemecTpe: 34 34 22

Hroro 34 34 0 0 22

4.2. CopneprxaHue pa3/ieloB U T€M JICKIIMOHHBIX 3aHATHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATUN NPUBEACHO B TabuIe 4.

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

HazBanue u COACPIKAHUC PA3JACIIOB U TEM JICKIIHOHHBIX

Howmep paznena N
3aHsATUHN

Pasoen 1. Teopus npedenos

Tema 1.1. OcHOBHBIE IeMEHTapHbIe QYyHKIUHU. UncaoBbIe
MHOX€ECTBA.

1 Tema 1.2. Ilpenen GpyHKIUM IPU HEOTPAHUUEHHOM POCTE

aprymeHnTa. TeopeMsl o npezenax.
Tema 1.3. Tlpenen ¢yHKUMHU B TOYKe. HempepbIBHOCTS.
3aMeuaresbHbIe MPEIEIIbl.




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. Teopemsl 0

nuddepeHIpyeMbIX (YHKITUAX.
Tema 2.4. IlpaBuno Jlonurana. ®opmyna Teinopa.

Tema 2.5. {uddepenman GyHKIIUN TIEPBOTO TOPSIAKA.
HuddepeHnuaibl BEICIIUX TOPSIKOB.
Tema 2.6. UccnenoBanue GyHKIHMHA C ITOMOIIIBIO

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. InterpupoBaHue 1o yactsM. MIHTerpupoBanue
palMOHAIbHBIX BBIPAKEHUM.
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. HecoOCTBEeHHBIE HHTETPAIIBL.

Tema 3.8. IlpnnoxeHus ONpeneIeHHOro HHTErpaa.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

M3 Hux No
Ne | Tembl npaktrueckux | @OpMbI NPaKTUYECKUX | TpPyIOEMKOCTb, |IPAKTHYECKOU |pa3jaeia
n/m 3aHATUN 3aHATUH (gac) MOATOTOBKH, |AUCIUI
(dac) JIMHBI
Cemectp 1
Tema 1.2. Tlpenensl Pa36op 3anau nox
paInoHaTBHBIX PYKOBOJICTBOM
1 BBIPAXEHU Ha npenojaBaTes, 4 1
OSCKOHEYHOCTH U B CaMOCTOSTEIIEHOE
TOYKE. penieHue 3aaa4
Tema 1.3. Pa36op 3amau mon
9 DKBUBAJICHTHbBIC PYKOBOJICTBOM 6 1
OCCKOHEYHO MaJIbIe. MIPEno/1aBaTeis,
Yucro e. CaMOCTOSITEJIbHOE




penieHue 3aaaqy
Pa30op 3amau mo
Tema 2.1 Korl)ao;([:TBOM g
[IpousBoaHsIe. py
3 MperoaaBaTes, 4 2
[IpaBuna
CaMOCTOSITENILHOE
g epeHMpoBaHus
penieHue 3aaad
Pa36op 3amau mon
Tema PYKOBOJICTBOM
4 2.2 IlpousBogHas MIpEno1aBaTelis, 8 2
CIIOKHOU (DYHKITUU CaMOCTOSTEIILHOE
penieHue 3aaaqy
Paz6op 3ama4 nmox
KOBOJICTBOM
Tema 3.1. TabnuuHoe Py A
3) npenojaBaTes, 2 3
WHTETPUPOBAHUE
CaMOCTOSITENILHOE
penieHue 3aaad
Paz36op 3amau mon
Tema 3.2. Buecenue PYKOBOJCTBOM
6 [10J 3HAK MIpEno1aBaTeis, 2 3
muddepeHmana CaMOCTOSTEIIHLHOE
penieHue 3aaaqy
Pa36op 3amaud mox
Tema 3.3. 3amena P
N PYKOBOJCTBOM
MepEMEHHOM.
7 npernoiaBaTeds, 4 3
WHTerpupoBanue 1o
CaMOCTOSITENIHLHOE
4acTsIM
pelieHre 3aaa4q
Pa306op 3amaud o
Tema 3.4. KOILOIIIC[TBOM g
WHuTerpupoBanue py
8 MIpEno/1aBaTelis, 4 3
panoHaIBHBIX
N CaMOCTOSTEIIHLHOE
byHKIMIA
pelieHue 3aaa4
Bcero 34
4.4. JlabopaTopHBbIE 3aHATHS
Tewmbl 1aG0opaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B Ta0IHIIE 6.
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbix paboT TpynOeMKOCTS, | MPAKTHICCKOH | pasiena
n/m (uac) MOATOTOBKH, | JHCLIHII
(gac) JIMHBI

VY4eOHbIM MIIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. BelnosHeHNEe KypCcOBOTO MPOEKTa/ KypCOBOH pabOThI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronmxcs




Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEICHBI B Ta0IuUIE 7.

Ta6mmma 7 — Bugbsl caMOCTOSTENBHOM pabOTHI M €€ TPYT0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrostensHoi paboThl
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
8 8
nucuuriiHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Homamnaee 3amganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 8 8
arrectanuu (I1A)
Bcero: 22 22

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECTIeUeHUs

JUTSL CAMOCTOSITENTIEHON Pa0OThI 00y4aroIUXCs MO JUCIUTUTHHE (MOJTYJTIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpuraibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06yqa101111/1xc;1 YKa3aHbl B

IL.11. pa3zaenos 6-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeIeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpadudeckas ccpuika KomunyectBo
URL agpec IK3EMILISIPOB B
OnbIMoTEKE
(xpome
ANEKTPOHHBIX
9K3EMILISPOB)
517 Bricmias matematuka. Psaapl: yuebnoe nocodue / HO. 167
I'96 A. TI'yeman, C. I1. [Tomertkusn, A. O. CmupHoB; C.-
[TeTepO. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHHUSL. -
CIIb6. : U3g-Bo I'VAIIL 2015. - 77 c.
https://e.lanbook Duxtenromnbir I'.M. OcHOBEI MATEMAaTUYECKOTO SbC Jlann
com /t.JOO.k/50739.2 aHaimza. B 2-x 1. Tom 1-b1it - Canxr-IlerepOypr:
Jlannb, 2026.- 448c.
https://e.lanbook. Duxterromnsir .M. OCHOBEI MATEMaTUYECKOTO ObC Jlaus
com/book/507393 | HaIH3a. B 2-x 1T. TOM 2-ii - Cankt-IleTepOypr:
Jlanp, 2026. - 464c.
COopHUK 3a/1a4 110 MaTeMaTU4ecKoMy aHanuzy. Tom OBC Jlanb
https://e.lanbook. | 2. UuTterpansl. Psaabr: yue6. mocooue / JIJI.
com/book/185639 | KynpsBues [u ap.]. - MockBa : ®usmatiut, 2021. -
504 c.
bepmant A.®. KpaTkuii Kypc MareMaTH4eCcKoro OBbC Jlanp

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

ananmu3a. / A.®. bepmant, .I'. Apamanosuu. - CIIG.:

Jlans, 2010. - 736 c.



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

YK 517.9 Makaposa M.B., [Tomeitkun C.I1. [Ipumenenne 50
Qg epeHIMaIbHBIX YPaBHEHUN IS peIIeHUs
MPUKJIAHBIX 33/1a4: yue0.-MeTo1. mocooue/ M.B.
Makaposa, C.I1. I[Tombitkun. —CI16.: 'Y AITIL, 2021.-
45c.

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

7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTH «VHTepHeT»
[epeuenn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOMUMBIX [UIi OCBOCHHUS HCIHILUINHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb JIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHET»
URL anpec HaumenoBanue

https://pro.guap.ru/ DJeMeHTHI 3JIEKTPOHHOTO Kypca M0 AUCHUIIINHE pa3MeleHbl BHYTPU
OUOC I'VAII «MuTerpupoBanHas cpefa 00y4eHus»

https://Ims.guap.ru Bueokypc nekIuii ¢ MyJbTHMEAUAHBIME TPE3CHTAIIMSIMH T10
JUCLIUIUIMHE pa3MelleH cUcTeMe AUcTaHInOHHOro oOyuenus ['Y ATl

https://Ims.guap.ru OmnutaiiH-Kype 10 JUCHHUIUIMHE Pa3MEIIeH CHCTEME TUCTaHITHOHHOTO
obyuenus ['YAIIL

8. Ilepeuens HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTEILHOTO MpOoIecca M0 JUCIUIIIHHE.
[lepedyeHpb UCONB3yeMOro IPOrpaMMHOro obecrieueHus npejacTasieH B Tadauie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb HH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTUHE

[Tepeuens WCTONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABJICH B
Tabmmite 11.

Tabmuna 11— Ilepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB MaTepHaTbHO-TEXHMUYECKOH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, TPpecTaBieH B Tabnuuel?2.

Ta6muma 12 — CoctaB MaTepuanibHO-TEXHHUECKOM 0a3bl



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

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 VYyeOHas ayuTOpHS IS 3aHATUH JICKIIMOHHOTO THTIIA, 3aHATUN yi. 'actenno, 1. 15,
CEMHHAPCKOTO THIIA, TPYIIOBBIX U WHAUBUIYATbHBIX
KOHCYJIbTAIIUH, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHOM
arrectauuu. OcHammenue: Crennanu3upoBanHas MeOeb;
TEXHUYECKHUE CPEACTBA OOYUCHHUS, CITYKAIIHUE TS
npeacTaBiIeHus yueOHoM nHpopMay O0IbIION ayAUTOPUH;
Ha0Op JEMOHCTPAIIMOHHOTO 000PYI0BAHUS

2 | YueOHas ayauTOpus AJIS IPAKTHUECKUX 3aHATHH, 3aHATHIA 24-12, yn. 'actemno, 1.
CEMHUHAPCKOI'0 TUIIA, IPYIIOBBIX U UHAUBUYaIbHbBIX 15
KOHCYJIbTAIlU}, TEKYILETO KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOelb;
TEXHUYECKUE CPEICTBA OOYUEHUS, CIyXKaIUe JUIs
IpeJCcTaBiIeHUs yueOHOM nHpopmMay 60IbLION ayAUTOPUH;
MIEPEHOCHOM HA0OP IEMOHCTPAIIMOHHOTO 000PYI0BAHMS

10. OueHo4HBIE CpeICTBA TSI IPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OLEHOYHBIX CPEACTBAJS TPOBEACHHSI IPOMEKYTOUHOM aTTecTaluu
00yJaromuxcs 1Mo JUCIUTUINHE TPUBEACH B Tadbmuie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB IS IPOBEICHHSI TPOMEKYTOUYHOM aTTeCTalluu

Buza npomexyTo4HON arTecTaluu [lepedyeHp OLICHOYHBIX CPEACTB

Crnucok BOMPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbBIC OUICThI*;
3agauu;

TecThl.

DK3aMeH

[Tpumevanue: *sK3aMeHAIIMOHHBIE OMIIETHI (POPMHUPYIOTCSI HA OCHOBE BOIIPOCOB U 3aj1au Tabauis 15.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHH)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMbl ~ YHHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHIIA
5-0ayutbHAs mIKaIa P P (opmpo

OO6yuaromuiicst:

— TI1y0OKO M BCECTOPOHHE YCBOMJI MPOTPAMMHBIN MaTepHaT,

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 M3JIaraer;

— ONHUpasiCh Ha 3HAHHWS OCHOBHOW U JOMOJHUTENHHOU IUTEPATYpHI,
«OTJIMYHOY TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKEHUS C MPAKTHICCKON
«3aUTEHOY NESATEIILHOCTHIO HAIPABJICHHUS;

— yMeso 000CHOBBIBAET M apryMEHTUPYET BBIJBUTAEMbIE UM UJIEH;

— JIeJIaeT BBIBOIBI M 00O0OIIEHHS;

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATHM.

— paBuIIbHO BRIMOJTHII OT 90% 1m0 100% TecToBBIX 3aaHui .




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIUMA

(XOPOLIO»
(Ga4uTCHO»

OOyyJarommiics:

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

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHHUS C MPAKTUYECKOM JeATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIC MTOJIOKEHUS,

— JIeJaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CUCTEMOMN CIEeMAIU3UPOBAHHBIX TOHITHIA.

— npaBWIbHO BBIMOIHWI OT 70% 110 89% TeCcTOBBIX 3aaHu .

— o0yyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBINA MaTepual,
[0 CYILIECTBY M3JaraeT €ro, ONUpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYPHI;

— JIOITyCKaeT HECYIECTBEHHbIE OIMOKN U HETOYHOCTH;

«YIOBJICTBOPUTEIILHO» — UCHBITBIBACT 3aTPYAHCHHUSA B IPAKTHYECCKOM IIPUMCHCHHUU 3HAHUI

(Ga4uTCHO»

HaIPaBJICHUS;

— cl1abo apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,

— 3aTpyaHseTCs B (POPMYIIMPOBAHUHU BBIBOJIOB M 000OIICHUI;

— YaCTUYHO BJIaJICET CUCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.
— IPaBMWJILHO BRIMOJIHWI OT 51% 10 69% TecToBBIX 3aMaHuii .

— o0yyarouuiicss He YCBOWJI 3HAYMTEIBbHOM YacTH MPOrpaMMHOIO
MaTepHana;
— JIOIyCKaeT  CYLIECTBEHHble  OWIMOKM M HETOYHOCTH  IpHU

HCYIOBJICTBOPUTCIIbHO» | pACCMOTPCHUUN np06neM B KOHKPCTHOM HaIIPaBJICHUHU,

HEC 3a4YTCHO»

— UCTIBITBIBACT TPYAHOCTH B IIPAKTHYECKOM IPUMEHEHUH 3HAHHIA,
— HE MOKET apryMEHTHPOBATh HAYYHBIC ITOJOXKCHUS;

— He (popMyIHpYeT BHIBOJOB U O0OOIICHHIA.

— IPaBHJILHO BBINOIHMI MeHee 51% TeCTOBhIX 3aaHui .

10.3. TunoBbie KOHTPOJILHBIE 3aJJaHUS WU UHBIC MAaTEPHATIBI.
Bormpocs! (3amaun) ajis sKk3aMeHa mpeICcTaBIeHbI B Ta0bnuie 15.

Tabnuna 15 — Bonpocs! (3aga4un) 11 9K3aMeHa

x>3 2x% —TX+3

lim

3x* —4x—4
x>2 2% —3X —2

Ne Kog
[Tepeuens BonpocoB (3a7a4) A7 SK3aMeHa
/1 WHJIUKAToOpa
Cemectp Nel
. 3x%_bx—2 YK-1.3.2
1. Beruucauts npegen lim——
x>0 X°+X—8
1.
. 2X*—4x—6
2. Boraucnuts npegen lim———
x>3 2X° = 7X+3
Kakue u3 npeacTaBiIeHHBIX HUXKE MTPEJIEIOB MOTYT ObITh BBIYMCIICHBI YK-1.V.2
METOIOM JIeJICHHUs Ha OOJIBIIYIO CTETICHb IEPEMEHHBIX ?
. 3x* -bx
a) lim———
x>0 X° 42X
2.
. 2X*—4x—6
b) lim———




_y2
d) "mx2+—x+6
x-3 2X° —5X -3

X =2XP—X+2
e) lim

xo>n X —TX+2

Kakas ¢yHKIMS Ha3bIBaeTCSl HEMIPEPBIBHOM B TOUKE Xo?

VK-1.B.2

Yemy paBHa cymMMa KOHEYHOTO YHclia OECKOHEYHO MaJIbIX (PYHKIIHiA?

YK-2.3.1

Teno aBuxkeTcs 1o 3akoHy S(t) =5t +1. Uemy paBHa ckopocTh V(t) B
MOMeHT BpeMeHH t =17? 3anumure HOMep BEpHOTO OTBETA.

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

VK-2.V.1

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

2) Bepno nu yrBepxaenue: «[Ipons3BoaHas cyMMbl IBYX
middepeHMpyeMbIX QYHKIHMN paBHA CyMME MPOU3BOAHBIX 3THX
¢bynkuuit»y. OTBET apryMeHTHpYHTE.

VK-2.V.3

Haiigure dopmyny ¢ ommbkoii. ApryMeHTUPYHTE CBOM OTBET.

[

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

N

. (U)EV(X))'=u' (X):V'(X)
- (U(x)-v(x))=u’(x)-+V'(x)
(U(X)) ,_ U CQv(x) —v'(X)u(x)

V(X) V2 (X)

w

VYK-2.B.2

1) HaiimuTe mpou3BoHY0 (PyHKIIMH

y =5c0s(7 +8x) +7x—8

OIIK-1.3.1

HpOBepre SABJISICTCA JIX BBIPAXKCHUC

1
2-\J2—65sin(7 +4x) (F24)cos(7 +4x)

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

y:

OIIK-1.V.1

10.

3anumuTe ypaBHeHHE KacaTeabHOU K rpaduky GyHKIUN y=x3-2
B €r0 TOUKe ¢ adcmuccon Xo= 1

VK-1.3.2

11.

ITycth B Touke (Xo, Yo) mepecekarorcs ase kpuBbie Y=f(X) u y=g(x). Ooe
byukun Y=f(X) u y=g(X) ©MeroT Mpor3BOHbIC B TOUKE (X0, Yo). Uemy
paBeH yroJjl MeX1y KPUBBIMH?

VK-1.V.2

12.

[TycTh moniokeHNE TOUKH MpH € ABUKEHUU 3a1aércs GyHkmuen S=S(t),
rae t — Bpemsi. Uemy paBHaA CKOPOCTh TOUKH? BrIMUIITe HOMEpP BEPHOTO
YTBEPIKIACHHSI.

VK-1.B.2




a) CKOpOCTb TOYKH paBHa MPOU3BOAHON pyHKIHH S(t)
a) CKOpOCTb TOYKH paBHA BTOPO# Mpou3BoaHOM GyHKImH S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuun S(t)

13.

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

YK-2.3.1

14.

[Tycts nuddepennupyemas pynkuus y = f(X) 3aana Ha HUHTEpBaje

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA MHTepBate (3, b) mpousBonHas hyHkiuu y
= f(x) paBHa Hym0. Kakux gaHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, YTO
B 9TOH TOUYKE (PYHKIUS UMEET MAaKCUMyM?

YK-2.V.1

15.

Kakas npsiMast TuHUS Ha3bIBAaeTCA aCUMITOTOH rpaduka GyHKIUN

y=f(x)?

VK-2.V.3

16.

Bepno 51, 4TO BBIpakeHUE
5 2 2 2
X -=x+=-x245
4 5

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

YK-2.B.2

17.

Beruucnuts HeonpeAeNEHHBIN UHTETPAI:

J'(Sx3 —2x? ++/x%)dx

OIIK-1.3.1

18.

BeiOepure MeTOl MHTErPUPOBAHMS U BBIYMCIUTE UHTETPal. Y KaKUTE
KaKOM METOJl MHTErPUPOBAHUS IPUMEHSIIN:

I 2xdx

X2 +3

OIIK-1.V.1

19.

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

j X C0S xdx

HazoBute kakoe-nmu6o undpoBoe cpeacTBO, MPUMEHUMOE ISl PEeIICHUS
nanHoM 3amaun. OOOCHYITE Ball BHIOOD.

YK-1.3.2

20.

[IpouHTerpupyiiTe TPUrOHOMETPUUECKYIO (DYHKIIHIO

7

I COS Xdx
%

[TpounTterpupyire TPUrOHOMETPUIECKYIO (PYHKIIUIO

VK-1.V.2

Bomnpocs (3agaun) ans 3aueta / qmud¢. 3aueta npeacrapieHsl B Tadbauie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

No /it \ [Tepedyens BonpocoB (3agav) mist 3adeta / nudd. 3auerta

\ Kon




WHIUKAaTOpa

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

[lepedyenp TeM Al BBIIOIHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOW pabOThl IMpEICTaBICHBI
B Ta0auie 17.
Tabmmua 17 — IlepeueHs TeM /7151 BBINOJTHEHUSI KYPCOBOTO MMPOEKTa / KypCOBOM pabOThHI

Ne i/t

paboThI

[TpumepHBIii TepeueHb TeM ISl BHITOJIIHEHUSI KYpPCOBOTO MPOEKTa/ KypCOBOU

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bompocsl Ui mpoBeneHHs TPOMEKYTOYHOM aTTECTAllMM B BHIE TECTHPOBAHHS
npeJcTaBieHbl B Tabnuue 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOIPOCOB JJIsI TECTOB

Ne

1/
n

[Tepeuenb TECTOBBIX 3a/IaHUI

Kon
WHJIUKaTOpa

1.

3ajanue 3aKphITOrO THITA C BHIOOPOM OJIHOTO MPAaBUIILHOTO OTBETA
Wnctpykuus: [IpounTaiite TeKCT, BBIOEpUTE OJIMH MPABUIBHBIA OTBET
Bprunciure
npeaen
_ 3x*—5x—2
lm———
x>n X4+ X—8
1) 1
2) 3
3) 15
4) -7
Ki1r04 ¢ mpaBUIIBHBIM OTBETOM: 2

VK-1.3.2

3a/iaHue 3aKPBITOTO THUIA C BLIOOPOM OJJHOTO MPaBUIILHOIO OTBETA
Wuctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIUH IPABUIBHBIN OTBET
Toukol pa3pbiBa QyHKIMH
. x-3
y (x* +3)Inx
ABJISIETCS] TOUKA
1) 6
2) 2
3) 1
4) 4
Ki1tou ¢ npaBuibHBIM OTBETOM: 3

VK-1.V.2

3aianue 3aKphITOTO THITA C BEIOOPOM OJIHOTO MPABUIILHOTO OTBETA
Wuctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH MIPABUIBHBIN OTBET
[TpownsBoaHas GyHKIIHH

y = x*-4* paBHa:

1) 2x-4*In4

2) 2x-4"

3) x-4°(2+x)

4) x-4*(2+xIn4)

Kittou ¢ nmpaBunbHbIM 0TBETOM: 4

VK-1.B.2

3a/laHue 3aKPBITOTO THIA C BEIOOPOM OJTHOTO NMPABUIILHOTO OTBETA

YK-2.3.1




WNuctpykius: [IpounTaiite TEKCT, BRIOEPUTE OJIMH MPaBUIBHBIN OTBET
Abcuucca skcTpeMyma QyHKIUN

y =8—x* + X paBHa

1) 8

2) 05

3) 1

4) -0,5

Kirou ¢ mpaBUJIBHBIM OTBETOM: 2

3aanue 3aKpBITOTO THITA C BLIOOPOM OJHOTO MPABUILHOTO OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOSPUTE OJIMH MPaBUIBHBIA OTBET
[Tpu kakuX 3HAUCHUSAX apryMeHTa (PYHKIIHUS UMEEeT

skcTpeMyM Y = 2X° —1,5x+5

1) 8

2) 0,5

3) 1

4) -05

Kitou ¢ mpaBuiibHBIM oTBETOM: 2,4

VK-2.V.1

3ajanue 3aKphITOro THIIA C BBIOOPOM OJTHOTO NMPABHIIBHOTO OTBETA
Wnctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIMH MPABUIBHBIN OTBET
Bpruncnure nuaterpan

J- dx
(1+ x?)arctg®x
1
arctgx

2) Inj]arctgx|+C
3 -
arctg’x
1

arctgx
Kittou ¢ mpaBuibHbIM OTBETOM: 1

1) - +C

+C

+C

4)

VK-2.V.3

3amanue 3aKphITOrO THITA C BEIOOPOM OJIHOTO MPAaBUIILHOTO OTBETA
Wuctpykuus:[IpounTaiite TekcT, BEIOEPUTE OJMH MTPABHIbHBIN OTBET
Brruucnaure npon3BoaHYI0 QYHKIIUN

y=(3-8x)%°
1) 0,5 (3-8x)%5(-8)

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

Kirou ¢ npaBuinbHbIM 0TBETOM: 1,4

VK-2.B.2

3aanue 3aKpBITOTO THIA C BLIOOPOM OHOTO MPaBUIHBHOTO OTBETA
WNuctpykmus: [IpounTaiite TEKCT, BRIOEPUTE OJIMH MPaBUIBHBIN OTBET
BrrurcnuTe mpou3BOAHYI0 BTOPOTO MOPSAKA GYHKIHH

y — eSx—l

1) y=25e>"

2) y — e5x

3) y=5e""

OIIK-1.3.1




4) 25

Kutrou ¢ npaBuinbHBIM OTBETOM: 3

9. | 3agaHue OTKPHITOTO THUIIA OIIK-1.V.1
WNuctpyknus: [IpounTaiiTe TEKCT U 3alIUIIUTE OTBET
Hanummre, kak Ha3pIBaeTCs IPOU3BEACHUE IPOU3BOIHON QYHKIIUU U
NpUPALCHHUS apryMeHTa
OTtBeT: .... pyHKIUN.
Kitou ¢ npaBmiibHbIM oTBeTOM: ndepenunan
10.| 3agaHue OTKPHITOTO THIA VYK-1.3.2
WNuctpykuus: [IpounTaiiTe TEKCT U 3alIAIIUTE OTBET
Hanummre, kak Ha3pIBaeTCsl TOUKA Pa3pblBa, €CIM CKAYOK (PYHKIMH B ITOH
TOYKE MMEET KOHEYHOE 3HAYCHHE.
OTBeT: TOuKa pa3phlBa ....
Kirou ¢ mpaBWIBHBIM OTBETOM: BTOPOT'O poAa.
11.| 3aganue 3aKpbITOrO TUIIA HA YCTAHOBJIEHUE MPABUIILHOM YK-1.¥.2
[0CJIE10BATEIbHOCTH
WNuctpyknus: [IpodnTtaiiTe TEKCT M YCTAHOBUTE ITOCIIEI0OBATEIBHOCTD
3anumuTe nociie0BaTeNIbHOCTh IEHCTBUNA IPU PEIICHUH 3a/1a41:
Teno nBukeTcs 1o 3aKOHY
S(t)=5t>+1(m/c), 4TOOBI BBIYUCIIHTE CKOPOCTh B MOMEHT BPEMEHH
t=5 vac Hy)HO
A) mo/icTaBUTh 3HaYCHUE BpeMeHH t=54ac B ypaBHEHHUE ITepEeMEIICHUS
b) BbIpa3uTh Bpems B CeKyHIax
B) pa3aenuth nepemeriienrie Ha Bpemst
') B34Th MPOU3BOJHYIO OT MEPEMELICHUS
J1) moacTaBUThH B ypaBHEHUE IPOU3BOIHON 3HAYCHUE BPEMEHH
Kitrou ¢ npaBunbHbIM 0TBETOM: BB/]
12.| 3aganue OTKPHITOTO THIA VK-1.B.2

WNucrpyknus:  [IpounTaiite  TekCT W 3alMIOMTE  Pa3BEpHYTHIU
000CHOBaHHBIN OTBET
Kakoii umeeT Bu1 ypaBHEHHE KacaTelIbHOH K TpapuKy pyHKINU

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

1) y=2x+4
2) y=4x+3
3) y=2x-5
4) y=3x—4

Kimou ¢ mpaBuieHBIM oTBeToM: Y =3X—4 . Tak kak Y'(X) =3x*,y'(1) =3n
y(@) =-1. [Tostomy k =3,b=—-4.Torna y =3X—4- ypaBHeHUe
KacaTeIbHOU K TpaduKy GyHKIME Y = X° —2 B ero TOUKe ¢ abCIICCOoit
Xo=1.




13.

3amanue 3aKpBITOTO THITA C BLIOOPOM OJHOTO MPaBUIIHBHOTO OTBETA
WNuctpykius: [IpounTtaiite TEKCT, BBIOGPUTE OJIMH MPABUIILHBIN OTBET
Brruncivte 3HaueHrE MPOU3BOAHON BTOPOrO NOPSIAKA

GbyHKIMH Y =SIN 2X+4X B TOYKE X = %

1) 0
2) -1
3) 3
4) -4
Kirou ¢ mpaBuiIbHBIM OTBETOM: 4

VK-2.3.1

14.

3a/1aHKe 3aKPHITOrO THIIA C BEIOOPOM OJIHOT'O IPAaBHILHOI'O OTBETA
WNuctpykius: [IpounTaiite TEKCT, BBIOEPUTE OJIMH MTPaBUIBHBIN OTBET
MHO0XecTBO epBO0Opa3HbIX (PYHKIHH

f (X) =—X—cos3xumeer BUj

1) 1 Xsin 3x—1c053x+C
3 9
2) 3xsin 3x+%c033x+c

3) 3xsin 3x—%cos3x+C

4) 3xsin3x+9cos3x+C
Kirou ¢ mpaBuiibHBIM OTBETOM: 1

VK-2.V.1

15.

3a/laHue OTKPBITOTrO THIA
Wucrpykums:  [Ipoumtaiite  TeKCT W 3alMIIMTE  Pa3BEPHYTHIA
000CHOBAHHBII OTBET

64
Ecau x OIIPCACIICHHOMY UHTCTpAly J IMPUMCHUTDH TOACTAHOBKY
1

dx
N
X =t°, TO OH pHUMeET BUL. ..
t°dt

2

K104 ¢ mpaBUIIBHBIM OTBETOM: 6 I =
t°+t

1

VK-2.V.3

16.

3a/iaHue 3aKPBITOTO THUIA C BLIOOPOM OJJHOTO MPaBUIILHOIO OTBETA
Wuctpykuus: [IpounTtaiite TekcT, BRIOEpUTE OJIUH IPABUIBHBIN OTBET
YkaxkuTte QyHKINH, KOTOPBIE SBISIOTCS SKBUBAJIEHTHBIMU TTpH X —> 0
1) Xu sinx

2) X utg2x

3) X wu CcoS2x

4) Xwusin2x

Kitrou ¢ mpaBuiIbHBIM OTBETOM: 1

VK-2.B.2

17.

3aiaHue 3aKpPBITOTO THUIIA C BELIOOPOM OJJHOTO MPaBUILHOIO OTBETA
Wuctpyxkuus: [IpounTtaiite TeKCT, BBIOEPUTE OJIUH MPABUIBHBIN OTBET
Kakoe n3 Huxke nepedncaeHHbIX MPeAJIOKEHUIN ONPENENSIET IPOU3BOIHYIO
¢GyHKIMYU (KOT1a MpUpAIIeHUe apryMEeHTa CTPEMUTCS K HYIH0)?

1) oTHOMIEHKE TpUpalleHns QYHKIUU K TPUPAILIEHUIO apTyMeHTa

2) oTHoIeHNs (PYHKIMU K TPUPALICHUIO apryMEHTa

3) oTHoLIEeHKE Tpeena GYHKIUU K apTyMEHTY

4) npenen OTHOIICHHS NpUpaIleHus GYHKIIMH K TPUPAIISHHIO apryMEHTa

OIIK-1.3.1




Kirou ¢ mpaBuiIbHBIM OTBETOM: 4

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AUCHUIUIMHE OOyYaromuXcs 3a0YHOU (OPMBI
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX pabOT

No i/t ITepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONUE  TPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUUMX dTanbl (OPMUPOBAHUS KOMIIETCHLUN, COJIEPKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTUpyOmUX TMOPSAOK W MPOUEAYPY
MPOBEJCHUS TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTally 00y4aroImuXcs
I'VAIL

11. Meroauueckue yKazaHus JUisl 00y4aroMUXCsl 10 OCBOCHUIO UCIUIITUHbBI

11.1. Meroauueckue yKazaHus s OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE W3JIOKEeHHe ydeOHoro marepuana. HasHadueHue COBpEMEHHOM JieKIuU B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX NpoOJeM JUCLUMIUIMHBI, METOJOB HAay4yHOro IIO3HaHMS, HOBEHIIMX
JOCTHKEHUI HayyHOUW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUs, €€ NpoOJeMbl, AAET LENbHOE MPEJICTaBICHUE O JAUCLUIUIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHUCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LIEJIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— TOJy4Y€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

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

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITEIbHON paboThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKailine rofbl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIAENATH TJIaBHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekunoHHBI MaTepua’d MOJXKET COINpPOBOXKAATHCS JIEMOHCTpalMed CIalIoB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCLUIIIIHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOT0 MaTepuana:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @opMyIMpPOBKA TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HNnmroctpupyromye npumMepsl.

11.2. Metoauueckue ykazaHUs UIsi OOYYaIOIIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATUHA




[IpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3alHHu y4eOHOTO
mpoliecca, 3aKJIFOYArOIIascs B BHITOJIHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM TIPETIOaBaTEs
KOMIUIEKCa YYEeOHBIX 3aJaHUN C LEIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIIMHBI, PUOOPETEHUS] YMEHUN U HaBBIKOB, OIBITa TBOPYECKOMN JACATEIHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS I 00YYAIOIIETrOCs SIBISICTCS IPUBUTHE 00YJatOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKON JIESITEIBHOCTH M0 U3y4aeMOW TUCIUIIIIMHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOCHUU 00yUYAIONIUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKpervieHue, yriayOJeHue, paclIMpeHHue W JAeTaM3alius 3HAHUWA TPU pPelIeHUU
KOHKPETHBIX 3aJ1a4;

— pa3BUTHE II03HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOH y4eOHOI
U CITATIIINHEL,

— BbIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITTOJIHCHHMS 3aJIaHHI;

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

OyHKIUY TPAKTUYECKUX 3aHITUI:

— IO3HaBaTelbHasi,

—  pa3BHBaroOLIas;

— BOCIIMTATEJIbHAS.

[To xapakTepy BBIMONHAEMBIX OOydYaIOIIUMCS 3aJaHUil MO MPAKTUYECKUM 3aHATUSAM
MOAPa3IECIA0TCA Ha:

— O3HAaKOMHUTEJBbHbBIC, TPOBOJMMBIE C I1EJIbI0 3aKpEIUICHUS W KOHKPETU3alluu
M3YYEHHOTO TEOPETUYECKOI0 MaTepuaa;

—  aQHAIUTUYECKHE, CTABSIINE CBOCH IICNIBIO MOJydeHUE HOBOW MH(POPMAIIUU HA OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOpPYECKHUE, NMOJIXO0/I0B K PEIICHUIO 3a]1a4.

®opMbl OpraHu3aliy MPAKTUYECKUX 3aHATUI:

- B HHTEpAaKTUBHOW ¢opme (pemieHue CHUTYallMOHHBIX 3aJad, 3aHsITHS 110
MOJICTTUPOBAHUIO PEATBHBIX YCIOBUMA, TPYIIOBBIE TUCKYCCHH);

- B HE WHTEPaKTUBHOU (opme (BBIMOJHEHUE YIPAKHEHUM, PEIICHHE TUIIOBBIX 3ajad,
pellieHre CUTYaIl[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKypHaJl MpenojaBaTelis
HPUCYTCTBYIOLIUX CTYACHTOB. 3aTeM O00BSABISACTCS TEMA MPAKTUYECKUX 3aHATHH.

[IperoaBaTens YUTAET YCIOBHE 3ala4d M TpeiaraeT CTYACHTAM CaMOCTOSTEIhHO
peluTh 3a/1auy, UCIOJb3ys 3HAHUSA, MOTYYEHHbIE CTYAEHTOM Ha JieKuuu. CTYAEHT, KOTOpBIH
NEPBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydae eciam CTyIeHT MPaBHIBHO PEIIHI
3ajady, OH mosy4aer 5 6ayuioB. Ecam cTydeHT pemraer 3aaady ¢ MOMOUIbIO MPENoaaBaTes, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIIOYAs OLEHKY
MOCEIaeMOCTH) TepeBosATCs B OoHychl (kauectBo) oT 0 g0 5 OamioB. DTu OGOHYCHI
n00aBISAOTCS K 0011l cymme 0aioB B paMKaxX MOIYJIbHO-PEUTHHIOBOM CHUCTEMBI.

11.3. Mertoauueckue yKazaHus UIsi OOYJAIOMIMXCS MO MPOXOXKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOU PabOThI, OOYJArOIIUIICS BBHIMOIHSAET pabOTy IO
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOIO
y4acTusl.

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



B mporiecce BBIMOTHEHHSI CaMOCTOSITENIBEHON paboThl, Yy oOyuaromierocs (Gopmupyercs
nenecooOpasHoe MIaHUpPOBaHUE paboyero BpEMEHH, KOTOPOE TI03BOJISIET MM Pa3BUBATh YMEHHS
Y HaBBIKA B YCBOGHHWM M CHCTEMAaTH3allMM MPUOOPETaeMbIX 3HAHHWH, 00ECIICUMBAET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, IOMOTAeT IIOJyYUTh HABBIKA ITOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSL.

Metoanyeckre MaTtepuaibl ISl CAMOCTOSATENBHON paboThl 00y4YaromMXcs yKa3aHbl B
Tabnuue 8.

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

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIYCMAaTpUBAaET KOHTPOJIb KadecTBAa 3HAHUMI
00yYaroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIEJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

B Teuenme cemectpa B cucreme aucTaHimoHHoro oOydenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHbIE pabOTHl MO PEHICHUI0 3aJa4 M OAHH
TEOPETUYECKUI ompoc (IepeueHb BOIPOCOB Ul TECTOB pa3MelieH B «baHke BOIpPOCOB» B
cucteMe AucTaHUMOHHOro oOyueHuss ['YAII), Ha nDpakTHUECKHUX 3aHIATUSIX [POBOJATCS
IIPOBEPOUHbIE pabOTHI IO pazjiesiaM Kypca B MMCbMEHHON (opMe, pacCUMTaHHbIE KaK Ha LieJoe
3aHsTHE, TaK U Ha €ro 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YyUUTBIBATHCS MPH MPOBEACHUHU
OPOMEXKYTOYHOW  aTTecTai  (IPU  WCIOJB30BAHWU  OAUIbHO-PEUTHHTOBOW  CHCTEMBI
OLICHUBAHMs, KaXIbli BUJ KOHTPOJS OLEHMBAaeTcs B Oamiax, U3 KOTOpBIX (hopMUpYyeTCs
UTOTOBBIN PE3yJIbTAT).

11.5. Meroauyeckue ykazaHus A OOYYarOUIMXCs MO MPOXOXKICHUIO MPOMEKXYTOUHON
aTTeCTallUU.
[TpomexxyTouHas arTecTanusi 00yJaroluXcsl MPeayCMaTPUBAET OLIEHUBAHUE MPOMEKYTOUHBIX U

OKOHYATENIbHBIX PE3yJIbTaTOB OOy4YeHHs MO JUCLUIUIMHE. DK3aMeH — (OopMa OLIEHKHU 3HAHWMH,
MOJIyYEHHBIX O0y4YarolMMCS B MPOLIECCE M3YUYEHUsI BCEM NUCUUIUIMHBI WIM €€ YaCTH, HAaBBIKOB
CaMOCTOSITENIbHON paboThl, CIOCOOHOCTH MPUMEHATh MX JUISl PElIeHUsl MPaKTUYECKUX 3ajad.
OK3aMeH, Kak NIpaBWJIO, MPOBOAMUTCS B MEPHOJ SK3aMEHAIIMOHHOM CECCMM M 3aBeplIaeTcs
aTTeCTallMOHHOU OLIEHKOM «OTINYHOY, «XOpOLIO», «yJIOBJIETBOPUTEIBHOY,
«HEYAOBIETBOPUTEIBHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




