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AHHOTaUs

Hucuunnuna «MaremaTtuka. MareMaTH4ecKHil aHallM3)» BXOAUT B 00pa30BaTEIbHYIO
IpoTrpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakallaBpHara 10 HalpaBICHUIO MOJATOTOBKH/
crenpanbHocTH  09.03.01 «MHpOpMaTHKa M BBIYHCIWTENIbHAS TEXHUKA» HAMPaBICHHOCTH
«[IporpammupoBanue, aHATMTHKA JaHHBIX U HU(ppoBas Tpanchopmanus cucrem». Jucuumninaa
peanmmu3yetcs kadenpoit «Nely.

JlucuuiuinHa HaresieHa Ha ()OPMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITETCHIIHNA:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
IPUMEHSTh CUCTEMHBIN TOIXO/ ISl pELIEHMsI [IOCTABJIEHHBIX 3a]au»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJIbHBIE CIOCOOBI MX PEUICHHUs, UCXOJs U3 JEHCTBYIOIIUX MPABOBBIX HOPM, MMEIOIIUXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMaTUYECKOTO aHaIM3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO
UCCIIEIOBAaHHS B TPOPECCUOHATILHOM 1S TEIIEHOCTHY

CopepxaHue  TUCUUIUIMHBI ~ OXBaThIBAET  KpPYyr  BOMNPOCOB,  CBS3aHHBIX  C
Qg QepeHaIbHBIM U MHTETPATBHBIM HCYHCICHHEM, TEOpHUEH NpPEeIeNioB M PSAAOB U HUX
IPUMEHEHUEM.

[IperoaBanre MUCHMIUIMHBI TPEAYCMaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro Mpoliecca: JEKINH, IPAKTUYECKHUE 3aHIATHSI, CAMOCTOsITeNIbHAs paboTa 00yJaroIerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTeCTalHs B (hOpMe SK3aMEHa.

OO6miasi TpyA0EMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBISET 7 3a4eTHBIX eIuHull, 252
yaca.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUI»



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (dopMHpOBaHKE Y CTYACHTOB MIOHUMAHUS POJIM MaTeMAaTUKU B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON NeATEIbHOCTH B U30paHHOM CIIeUaIbHOCTH;

1.2. QopmupoBaHuE y CTYACHTOB CIIOCOOHOCTH M HAaBBIKOB (DOPMYyITUpPOBATh U peIIaTh
npodeccuoHanbHbIE 3a/1a4K ¢ UCIOJIB30BAHMEM arapaTa MaTeMaTHYecKoro aHajan3a.

1.3. JlucumminHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhIcIIeTro oOpasoBanus (nanee — OIT BO).

1.4. TlepeueHb MIAHUPYEMBIX PE3yJILTATOB O0YUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0O0YYaIOUIMIiCS AODKEH 00JaiaTh CIeTyIOIUMHU
KOMIETSHIMSIMU WM WX YacTaMU. KoMneTeHIMy U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6mmma 1 — [lepeyeHb KOMITETCHIIMA ¥ HHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpA
KOMIIETEHIINH KOMIIETCHIIMH JOCTUKEHHS] KOMIIETEHIIUU
VYK-1.3.2 3HaTh METOAUKH CUCTEMHOTO
VK-1 Cniocoben MOJIXO0J1a JIJIS PEIICHUS] TOCTAaBIEHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpurudeckuii | YK-1.V.2 ymers ocymecTBiasaTh
AQHAJIN3 U CUHTE3 KPUTHUYECKUM aHaIU3 U CUHTE3
Y HUBEpCATLHEIE uHpopManuu uHpOpMaLNY, TTOJYyYeHHON U3 pa3HbIX
KOMIIETEHIINN p ’ p ’ yi p
IPUMEHSITh MCTOYHUKOB, JIJIsl PELIECHUSI IOCTaBIEHHbIX
CUCTEMHBIN IIOAXOJ | 3aJa4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MIOCTABJIEHHBIX 3a7a4 | MOAXO0JA JJIsl PELIEHUS IOCTaBIEHHBIX
3aja4
VK-2.3.1 3HaTh BUIBI pECYPCOB U
OTpaHUYEHUS JJIs1 PELIEHUS TOCTaBICHHbBIX
VYK-2 Cnocoben P LD
OTNPEAEIATh Kp Jajad
P T VYK-2.Y.1 ymeTs NpoBOUTH aHAJIN3
3aJa4 B paMKax -
. MIOCTaBJIEHHOMU 11eNU U (hOpMYIMPOBATH
MIOCTaBJIEHHOW LIEH
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
U BBIOMpAThH
€€ TOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIJIBUTaTh
crocoObl ux . .
KOMIIETEHIINH aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH C

peuiCHus, UCXOd U3

IEJIBI0 BBIOOPA ONTUMAJIBHBIX CITOCOOOB

JNENCTBYIOIUX
pelieHus 3a1a4, B TOM YHUCIIE C IIOMOLIBIO
MIPaBOBBIX HOPM,
MMEIOLIUXCS U(POBLIX CPENCTB
eCVDCOB U YK-2.B.2 B1aneTs HaBbIKaMH BBIOOpa
peeyp " ONTUMAJIBFHOTO CTI0CO0a pelieHus 3a/1a4 C
OTpaHUYEHU N

YYETOM UMEIOLIUXCA YCIOBUM, pECYPCOB U
OrpaHUYECHUN

Ob6menpodeccnoHanbHbIe

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 00IIIENHKEHEPHBIE
3HAHUSI, METOIBI

OIIK-1.3.1 3HaTh OCHOBBI MATEMaTHKH,
(U3HUKY, BEIYHCITUTESIIEHON TEXHUKU U
MPOrPaMMHUPOBAHHUS

OIIK-1.VY.1 ymers pemars CTaHIapTHBIE
npodeccuoHaNbHBIC 3a/1a4H C

KOMIETECHIINU
MaTeMaTU4YECKOro MIPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
aHaiv3a u 0011e-MHKEHEPHBIX 3HAHUN, METOJIOB
MOJIEJIMPOBaHHA, MaTeMaTUYECKOr0 aHalu3a u

TCOPCTUUCCKOTO U

MOACIINPOBAHUA




skcnepuMentanbHoro | OIIK-1.B.1 Bnanets HaBbIKaMu
HCCJIEIOBaHUS B TEOPETHYECKOTO M KCIIEPUMEHTATIBLHOTO
po¢eCCHOHAIBHON HCCIIeN0BaHus O0BEKTOB

JIEATCIBHOCTH po(heCcCHOHALHOM IS TEIIbHOCTH

2. Mecro nucuurnHbl B cTpykType OI1
Jucuunnmua He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTaMU IpH
W3YYCHUHU B BBICIIEH IIKOJIE KAKHUX -IM00 JUCIIUILINH.
3HaHUsA, MOJYYEHHbIE NPU HU3YyYEHUHM Marepuala JaHHOM JMCLUMIUIMHBIL, MUMEKT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUYECHUU APYTUX AUCUUILIAH:
«Marematuka. Teopus BEpOATHOCTEH U MaTEMaTUYECKast CTATUCTUKAY.

3. O0BeM U TPYIOEMKOCTD JTUCITUTLTHHBI
Jlarable 00 00mEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) IPeACTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

B yuc6Hoii paGoTs! Beero Tpy0eMKOCTb 10 ceMecTpam
Nol No2
1 2 3 4

Oowasn mpyooemKocHib OuCyuUnIUHbL, 2/ 259 4/ 144 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 136 68 68
B TOM YHCIIE:

nexuuu (JI), (dac) 68 34 34

npakTuueckue/cemunapckue 3ausatusa  (113), 34

68 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (qac)

HK3aMeH, (4Jac) 90 54 36
CamocmoamenvHnas paboma, Bcero (dac) 26 22 4
Buo npomesicymounon ammecmayuu: 3a4er, 35 OK3.

K3.,
mudd. 3auer, sx3amen (3auer, Hudd. 3auq, OK3.
D3 ) OK3.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TPyI0€MKOCTH JTUCIUTUIAHEI 110 pa3ieiaM | BUAaM 3aHATHN.

Pa3;[em,1, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCACHBI B Ta6m/1ue 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, UX TPYTOEMKOCTh

Pa3penbl, TeMbl TUCIMILTAHBL Jlexunn | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1
Pazgen 1. Teopust mpenenon 6 8 8
Paznen 2. luddepeHnunanbHoe HCUUCTIEHUE 12 12 7
Paznen 3. MHTETpanibHOE HCUNCIICHIE 16 14 7
HToro B cemectpe: 34 34 22

Cemectp 2




Paznen 4. OyHKIINN HECKOIBKUAX TIEPEMEHHBIX 10 8 2
Paznen 5. luddepennnanbapie ypaBHEHUS 8 12 1
Paznen 6. Psagpr 16 14 1
Hroro B cemectpe: 34 34 4

Hroro 68 68 0 0 26

[IpakTuyeckas TMOArOTOBKA 3aKJIIOYAaeTCS B  HENOCPEICTBEHHOM  BBIMOJIHEHUHU
OoOy4JarlolmMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX ¢ Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepsxaHue pa3/ieloB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIA
Howmep pasznena Hassanue u cogepxanue pas/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHoBHBIE 351eMeHTapHble QYHKIMH. YUCIOBbIE MHOKECTBA.
(2uaca)
Tema 1.2. Ilpeaen pyHKINU IPH HEOTPAHUICHHOM POCTE apTyMEHTA.

Teopemsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢bynkuun B Touke. HempepblBHOCTH. 3ameyaTenbHbIC
npezaensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuii u
MEeXaHW4YeCKUi cMbIci. Talmuia npou3BOAHbBIX, YacTh 1. (2 yaca)

Tewma 2.2. Tlpasuna nuddepeniupoBanus. [IponsBoaHas CioxHOM
dbyHKIMH, TIPOU3BOIHASE 00paTHOM GyHKIMU. Tabiuila MpON3BOIHBIX,
yacTh 2 (2 yaca).

Tewma 2.3. IIpon3BoaHbBIE BRICIINX MOPSAKOB. TeopeMbl 0
muddepeHpyemMbIx GyHKIUAX. (2 yaca)
Tema 2.4. IlpaBuno Jlonurans. ®opmyna Teitnopa. (2 yaca)

Tema 2.5. luddepenuman ¢pynkuuu nepsoro nopsaxa. Auddepenunanst
BBICIITUX MOPSIKOB. (2 yaca)
Tewma 2.6. VccnenoBanue QpyHKITUH C TOMOIIBIO MPOU3BOIHBIX (2 Haca)

Tewma 3.1. IlepBoo6pa3nas. Heonpenenennsrit unterpan. CoicTaa
HEONpeIeNIEHHOTo nHTerpasa (2 yaca)

Tewma 3.2. Tabnuia uaTerpanoB. Metos 3aHECEHHUs MO 3HAK
muddepennrana. MeTo 3aMeHbI IEPEMEHHON UHTETPUPOBaHUS (2 Jaca)

Tewma 3.3. UnTerpupoBanue no yactsaM. IHTerpupoBaHue palnoHaabHbIX
BhIpakeHUi. (2 yaca)
Tema 3.4. InTerpupoBaHue TPUrOHOMETPUUECKHUX BbIpaxKeHHi (2 yaca)

Tewma 3.5. Onpenenennbrit uaTerpan. OnpenenaeHue U CBOMCTRA. (2 yaca)

Tema 3.6. MaTerpan ¢ nepeMeHHbIM BEpXHUM Tipeaenom. opmyna
Herotona- Jletionuna (2 yaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpalHI (2 yaca)

Tewma 3.8. IIpunoxxenus: onpeaeneHHOro HHTerpaia (2 yaca)

Tema 4.1 OyHKIMSA HECKOJIBKHUX NEpeMEHHbBIX. OCHOBHBIC MTOHSTHS.
4 HenpepsiBHOCTS. (2 "aca)
Tewma 4.2. Iluddepennupopanue GyHKIIUA HECKOJIBKUX TEPEMEHHBIX.




(4 gaca)

(Yactusie npousBoaubie. uddepennuan. [IponzBoanas cnoxHon
¢byakun. YacTHBIE MPOU3BOIHBIC BRICIIMX TOpsakoB. @opmyia Teitnopa)

Tewma 4.3. VccnenoBanne QyHKIIMY HECKOJIBKHUX NIEPEMEHHBIX. (4 vaca)

Tewma 5.1. luddepennuanbabie ypaBHEHUS MTepBOT0 Mopsiaka. OCHOBHBIC
nousTus. uddepeHnnansabie ypaBHEHUS C Pa3ISISTFOIIMMHUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tewma 5.2. JIuneitasie quddepeHnnanbHble YypaBHSHHSI IIEPBOTO MOPSIKA.
VYpasuenue bepaymnu. AuddepeHnmanbapie ypaBHEHHS BHICITUX
MOPSAJIKOB, JIOMYyCKAIOIINe MOHIKEeHUE nopsiaka. (2 yaca)

Tewma 5.3. JIuneitapie ogHOpOAHBIE AU depeHITnaTbHbIC YPAaBHEHUS C
MOCTOSIHHBIMU KO3 duninenTamu. JIuneitHble HEOJHOPOIHBIE
nuddepeHranbHble YpaBHEHHUS BBICIINX MOPSIKOB. (2 yaca)

Tema 6.1. Hucnossie psabl. OCHOBHbIE onpenienenus. Psibl ¢

MOJIOKUTEIbHBIMU uiieHaMu. [Tpuznaku Jlanam6epa u Kommu (2 vaca)

npusHak Komm. (2 gaca)

Tema 6.2. Heo6xoaumbiii npusHak. [Ipu3naku cpaBHeHus. IHTEerpanbHblii

Tema 6.3. 3HakonepeMeHHbIE psbl. AOCONIOTHASI U YCIOBHAS CXOJAUMOCTH
CpoiicTBa abcomroTHO cxoasamuxcs psaaoB. [Ipusnak JleliOnuna (2 yaca).

Tema 6.4. dynkunoHanbHble psaasl. O6macTh cxoauMocT. PaBHOMepHas
cxoauMocTh. Crernennslie psiabl. MaTEpBan cxoaumoctu (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTETICHHBIX PsIOB (2 yaca)

Tema 6.6. Psiawr Telinopa u Makiiopena (2 gaca)

Tema 6.7. Pang @ypbe nepuoanyeckoit pyHKuuu (2 yaca)

Tema 6.8. Psg @ypbe ueTHOH 1 HeueTHOH QyHKIMM (2 yaca)

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSA

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBE/IECHBI B TAOJIHNILIE 5.

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

W3 aux
Ne
Tpynoem | mpakTuue
Ne Tembl mpakTHUECKUX @DopMBI TPAKTHUECKUX . paznena
o . -KOCTb, CKOIt
1/ 3aHATHU 3aHATHI JIUCLIUII-
(wac) | moAroToB
JINHBI
KH, (4ac)
Cemectp 1
IIpeneinsr
parmoHATBHBIX
1 BBIPKEHUI Ha Pemenue 3amau 4 1
OECKOHEYHOCTH U B
TOYKE.
OKBUBAJICHTHLIE
2 OECKOHEUHO MAJILIE. Pemenune 3amau 4 1
Yuciio e.
IIpousBoHsIE.
3 [TpaBuna Pemenue 3amau 4 2

Qg epeHIMpoBaHus




[IpousBogHas CIOKHON
byHKIIMHN

Pemenne 3anau

Tabnnynoe
WHTETPUPOBAHUE

Pemenune 3anau

Burecenue moxa 3Hak
muddepeHmmana

Pemenune 3anau

3aMeHa epeMEHHOM.
WHTerpupoBanue 1o
4acTsIM

Pemenune 3anau

WNHuTterpupoBanue
palOHaIbHBIX

byHKIMI

Penrenue 3anau

2 ceMecTp

YacTtHble IIPOU3BOJIHLBIC

Pemenue 3agau

10

YacTHble IPOU3BOIHBIE
BBICIIUX MOPSAKOB

Pemenue 3agau

11

OkcrpeMyM (QyHKITHH
HECKOJIBKHX
ePEMEHHBIX

Pemenue 3agau

12

Pemenue

QG epeHIaIbHbIX
YpaBHEHUI TIEPBOTO
nopsiaka. Oomue u
YaCTHBIE PEIICHUS.
Asronomusie 1Y, 1Y ¢
pa3/IeJICHHBIMU U C
Ppa3eNAOIMUMHUCS
NepEMEHHBIMU

Pemenue 3agau

13

Pemienne oqHOpOAHBIX
JY nepsoro nopsiaka u
Y KoTopbie MOXKHO
IIPUBECTH K
OJIHOPOJHBIM

Pemenue 3agau

14

JInnelinble
muddepeHIManbHbIe
yYpaBHEHUS [IEPBOTO
NopsiiKa. Y paBHEHUS
bepnymm

Pemenue 3agau

15

Huddepenunanbabie
YPaBHEHHS B MOJIHBIX
nuddepenmmanax.
WNHuTterpupyromui
MHOKUTENb.

Pemenue 3amau

16

Huddepenunanbuble
YpaBHEHHS BBICIITIX
HOPSI/IKOB,
JIOIYCKArOIIe
MOHMKEHUE MOPSIKa

Pemenue 3amau

17

JInnelinble
HEOJHOPOJHBIE
nuddepeHIaIbHbIe
YpaBHEHHUS C

Pemenue 3amau




MOCTOSIHHBIMH
Kod(dumeHTaMu
Psane1 ¢
MOJIOKUTEITHHBIMU
yieHamu. [Ipuznaku
Janam6epa u Komm
Pane1 ¢
MOJIOKUTEITHHBIMU
YJIeHaMU U

19 | 3HakomepeMeHHbIC Pemenwue 3amau 4 5
psaael. HeoOxoaumbrii
MPHU3HAK U TPU3HAKT
CPaBHEHHS.

20 | CreneHHBIE pSIBI Pemenue 3amay 4 6
Psnap1 Teitnopa u
21 | MaxknopeHna. Psnpr Pemenue 3amaq 2 6
Dypse.

18 Pemtenue 3amau 4 6

Bcero: 68

4.4. JlabopaTopHble 3aHATUS
Tembl 1aOG0OpaTOPHBIX 3aHATHH U UX TPYAOEMKOCTh IPUBEIEHBI B TabnuIe 6.

Tabnuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJOEMKOCTb

W3 aux Ne
No TpynoeMKOCTb, | IPAaKTUYECKOH | pa3zena
HaumenoBanue nabopaTtopHbix paboT pyA - | TP paslt
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

Bun camocrositensHO#M paboTh BEZZO’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHue TeopeTHuecKoro MmaTepuania
9 8 1
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TeKyIieMy KOHTPOJIIO 10 8 2
ycneBaemoctu (TKY)




Jomamaee 3amganue (/13)

Konrtposbnsie padboTtsl 3a04ankoB (KP3)

[ToaroroBka K MpOMEXKYTOUHOM

arrectanuu (I1A) ! 6 1

Bcero: 26 22 4

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTISL CAMOCTOSTEILHON PabOThI 00YUYAIONMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)
Y4eOHO-METOIMUECKUE MaTePHabl JIJII CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCS YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX M AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaulle 8.
Tabmunua 8— [lepeyeHpb MeYaTHBIX U JIEKTPOHHBIX yUEOHBIX M3TaHUI

Mudp/ bubnuorpaduueckas ccpiika Konunyectso
URL aapec IK3EMILISIPOB B
oubnmoreke
(kpome
AIIEKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 UHTETpalibHOE Ucuucienus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [Tuckynos H.C. luddepenunansnoe u 145
1134 MHTETpabHOE UCcUucienue: yuebHoe nocooue. T. 2 /
H. C. IluckyHnos. - U3x. ctep. - M.: UnaTterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennuansHoe u 237
1134 MHTETpasibHOE ucuucienus: B 2 1.: yuebHoe nmocobue
JUist cTyieHToB BTy30B M.: UnTerpan-IIpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHUK 33124 110 KypCy 165
Bb50 MaTeMaTHYecKoro aHanu3za: yueOHoe nocobue / I'. H.
bepman. - 22-¢ u3., nepepad. - CI16.: [Tpodeccus,
2005. - 432 c.
517 Bricmas matematuka. Pser: yaebnoe mocodue / 1O. 167
I' 96 A. I'ycman, C. I1. ITombiTkuH, A. O. CMupHOB; C.-
[Terep6. roc. yH-T a3pOKOCM. PUOOPOCTPOCHHUS. -
CIIo. : U3g-so I'YAII 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsr I'.M. OcHOBBI MATEMATHYECKOTO 9BC Jlans
com/book/65055 | ananmu3za. B 2-x T1. Tom 1-b1it - Cankr-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBBI MAaTEMaTHYECKOTO OBC Jlanb
com/book/411 | ananu3a. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlann, 2008. - 464c.
https://e.lanbook. | CoopHuk 3ama4 MO0 MaTeMaTHYeCKOMY aHanu3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHOCTD. J{uddepenimpyeMoctsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226

COopHUK 33/1a4 IO MAaTeMaTHIECKOMY aHalu3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurterpansl. Psaapr: yueo. mocooue / JI.JI.
com/book/2227 | Kyapssues [u ap.]. - Mocksa : ®usmariurt, 2009. -
504 c.
http://e.lanbook.c | Banguua K.B. Maremaruuecknii anamms. / K.B. 9BC Jlanp
om/book/74580 | Banaun, B.H. Banuisikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kparkuii Kypc MareMaTu4ecKoro OBC Jlanb
om/book/2660 | ananuza./ A.®. bepmanr, U.I". Apamanosuu. - CII06.:
Jlanb, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. JIekiuu o MaTeMaTHIECKOMY aHAIHU3Y. - OBC Jlanp
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. Maremarnueckuii aHain3 B 3aa4ax U 9BC Jlanp
om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. [Tocurenbckasi.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. OBC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cu6l'y
nM. akagemMuka M. @. Pemetnéna, 2018. - 128 c.
YIAK 517.9 3unrep A.A., Makapoa M.B. [luddepenunansusie 100
ypaBHeHHUs: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CII16.:.I'VAII, 2014.- 56c¢.
YIAK 517.9 Makaposa M.B., [lombiTkun C.I1. [Ipumenenue 50
QG epeHIaIbHBIX YPAaBHEHUN IS pEIICHUS
MPUKIAIHBIX 3a7a4: yuebd.-MeTo 1. mocobue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: I'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepeniransHbie ypaBHEHUS / 3bC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. I'epman, T.B. Myparosa. —
MI'TY um. H.3. baymana, 2004. (Cep. MatemaTtuka
B TEXHMUYECKOM yHUBepcurete; Boin. VII).
https://e.lanbook. | YKab6xo, A. I1. Tuddepenimansabie ypaBHEHUS U 3bC Jlanb

com/book/211928

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

Ilepeuenn

TeHeKOMMYHHKaHI/IOHHOﬁ CeTn

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMAIIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
UH(pOPMAaIMOHHO-
HEOOXOJUMBIX JIJII OCBOCHHS JTUCIMILIIHHEI

AIEKTPOHHBIX o0pa3oBaTeNbHBIX
«HTEepHETY,

pecypcos

npuBezieH B Tabnuue 9.

Tabmmma 9 -

TCHCKOMMYHHKaHHOHHOﬁ CETHU ((I/IHTepHCT))

[lepeueHp 3NEKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGOPMAIMOHHO-

URL anpec

HaunmenoBauue

http://www.math-net.ru

O61epoccuiickuii MaTeMaTHYECKUNA OopTal

http://mathhelpplanet.com/

Marematnueckuii popym Math Help Planet

http://e.lanbook.com/view

9BC «Jlaapy»

8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTHUN

8.1. [lepeyenp mporpaMMHOro oOOeCHeueHHs, HCIOJIb3YEeMOro IMpPH OCYIIECTBICHUU
00pa30BaTENLHOrO MpoLecca MO AUCLUIIUHE.


https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/2377
http://e.lanbook.com/book/2377
http://www.math-net.ru/
http://e.lanbook.com/view

[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOT0 oOecrieueH s npeacTasieH B Tadbmauie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO oOecIieueHuUs

Ne i/t Haumenosanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIITHHE

[lepeyeHp WCMONB3YeMBIX HHPOPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmmna 11— Ilepedens MHPOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

9BC «Jlaup»

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW I  OCYIICCTBIICHUS
00pa30BaTeNLHOTO MpoIiecca 10 AUCIUILTNHE, IPeCcTaBicH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )

1 | JleximoHHas ayIuTOpUs

Aynutopus A IPaKTUYECKUX 3aHATUI

10. OueHo4HBIE CpeICTBA TSI TPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OIEHOYHBIX CPEACTBAJS TPOBEACHHUSI IPOMEKYTOUHON aTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE TPUBEICH B Tadbmuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl MPOBEACHUS MPOMEKYTOUHON aTTecTalluu

By npomexyToO4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MPUMEHseTCsl S-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETeHIINH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurepuu onieHkH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or11eHKa KOMITETEHITUI

XapaxrepucTrka chopMUpOBAHHBIX KOMIIETEHIUI

5-0ayubHas mKana




Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0auTbHad MIKaIa PAKTEP (op

— oOyyvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €r0 U3JIaracT;

— OnMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHUS C MMPAKTUICCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOABI K 00O0OIIEHNUS,

— cBOOOJTHO BJIAJICET CHCTEMOH CIEIUAIN3UPOBAHHBIX IOHSITHH.

«OTIIMYHO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITEIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaronuiicss ycBOWJI TOJIBKO OCHOBHOHM IPOrpaMMHBIN MaTepuai,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHWU 3HAHWUU
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayuHbIE [10JI0KEHMUS,

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJIEET CUCTEMOH CIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— o0yyvaromuiicss He YCBOMJI 3HAYUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsieM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MJIM HHBIE MAaTCPHAIIBL.
Bomnpocs! (3agaun) ass 3K3aMeHa IpeicTaBieHsbl B Tadauie 15.

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

Ne N ( ) Kog

i epedeHb BONPOCOB (3aj1a4) I HK3aMeHa HHMKaTOpA
Cemectp Nel

1. | Ilpenen ¢pyHkuuu. Beruucnenue npeaenos. YK-1.¥.2

1. Beruuenuts npegen lim ———

x—oo X +2x—8

Orger: 3
2. Beuncnnts npezen lim ———

K=*g &

Ortser: 8/5

3. Bemuumcnuts npenen lim ———

¥—+pg <X TaX Tz

OTtger: 3/2




4. Beraucnuts npezen lim —

x—3 2x~ —hx—3

Ortger: - 5/7

5. Bwruucauts npexgen lim "',:

w— 00 =

OTBeT: 0eCKOHEYHOCTEL

6. Boruucnouts npepen lim —;

X——a

Ortser: -3/6 =-1/2

7. Beraucouts npegen lim -

X—+ oo

OTBeT: 0€CKOHEYHOCTH

8. Borumemuts npesien lim ————

OTteer: 7/6
—Bx"+9x—4

wd .
9. Bemuucnuts npexen lim ————

H—+ 00 x-—Tx+12
OTBeT: 0€CKOHEYHOCTH

10. Borunenuts npezgen lim ———

Otser: 8/5
Kakue 13 npeacTaBieHHbIX HUXKE IPEJIETIOB MOTYT ObITh BHIYUCIICHBI VYK-1.B.2
METOIOM JIeJIeHUs Ha OOJIBIIYIO CTENEHb NEPEMEHHbIX ?
a) lim "
x—0 X lroxy
. 2" —4n—6
b) lim ———
x—3 2x"—7x+3
. 3x’-4x—4
lim —————
C) x—oo 2X“—3x—2
. —xT+utE
d) lim T - -
x—3 <K —aXK—a
. x 3—23 z —x+2
e) lim———
o0 Ix“—Tx+2
Otsert: a), C), €)
Kakas ¢yHKIIMS Ha3bIBaeTCSl HETIPEPBIBHOM B TOUKE Xo? OIIK-1.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTcs HeMPepbHIBHON B TOYKeE X0, €CJIH
OHA ompee/ieHa B HEKOTOPO OKPECTHOCTH 3TOM TOYKH X0 U
lim f(x) = f(x,)
X=Xy
Yemy paBHa cyMMa KOHEYHOTO YHclia OECKOHEYHO MalbIX (PyHKINNA? OIIK-1.3.1
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MAJIbIX (PyHKIMI —
3TO0 (PYHKIHSA 0€CKOHEYHO MaJIasi
Teno mBusketcs no 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B OIIK-1.3.1
OIIK-1.V.1

MOMCHT BPEMCHHA t= 1? 3aHI/IH_II/ITC HOMCP BEPHOI'O OTBECTA.
1) 6

2) 4




3) 10

4) 15
Otgert: 4)
1) BblumciIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ + 4% VK-1.B.2
. OIIK-1.V.1
Orser: 2x + 4%In4
2) Bepno ynu yrBepkaceHue: «I[Ipou3BoHas CyMMbI IByX
muddepeHIUpyeMbIX QYHKINUN paBHA CyMME MPOU3BOIHBIX ATHX
bynkuity. OTBET apryMeHTUpyiiTe.
OrtBer:
IMpasuaa nudpPepeHunpoBaHuss MOryT ObITH 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)Ev(X))'=u"(x)xVv'(x)
3. (UX)-v(x))'=u'(x)-v(X)+u(x)-v'(x)
ulxl., ; uTxdvlx)—ulx)vix
4. () =
®opmyJia Ne4 kak pa3 u o3HauvaeT, uTo «[IpousBoanasi cymMmMbI IBYX
aupepeHunpyeMbix GyHKIMIA paBHA CyMMe POU3BOAHBIX ITHX
GyHKUMI».
1) BblumCIIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ - 4° YK-1.B.2
; OIIK-1.V.1
Oreer:V = x - 4% (2 + xin4)
2) Bepno mu yrBepkaceHue: «I[Ipon3BoaHas MpoOU3BEICHUS IBYX
g depeHIupyeMbIX QyHKINUN paBHa MPOU3BEACHUIO TPOU3BOIHBIX
TUX QyHKUUI». OTBET apryMeHTUpyiiTe.
OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBnia qpud¢epeHnnpoBanust MOryT ObITh 3aIIMCAHBI:
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)-v'(x)
ulx), s ulxlwlx)—ul(x)vix
4. ('.":.'n' :I = ..,2 |:.'|.'
®opmyJia Ne3 —310 hopMmyJia AJ1s1 BBIYMCICHUS IIPOU3BOIHOM
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEP:KI€HHHU TEKCTY.
Haiinute popmyny ¢ ommnbOkoil. ApryMeHTHpYHUTE CBOM OTBET. OIIK-1.V.1

1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u'(X)xVv'(x)

3. (U()v(x))=u'(x)-+Vv'(x)




OTtBet: omuodka B (popmyJie Ne3. Ilo npaBuay auddepeHuupoBanus

npousBeaeHus IByX AupdepeHunpyemMbix GyHKIUI MIPOU3BOIHASA

NPOU3BeeHUs BbIYHNCAsAETCH 110 opmy.Jie:
(U(x)-v(x))"=u’(X)-v(x)+u(x)-v'(x)

[MpaBuna nuddepennmpoBanus. [I[ponsBoaHast CI0KHON (YHKIIHH.
3ananue 1.
1) Haiinure nmpou3BoHy0 QYHKIIUH

v =5cos(7 +8x) + V7x—8

Otser:

7 3
—40sin(7 + 8x) + n (7x—8) ¢+
2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
pereHust JaHHou 3aaaun. OGOCHYHTE Balll BHIOOP.

OtBer: K undpoBbiM cpeacTBam, KOTOpbie MOI'YT ObITH IPHMEHEHbI
JUIsl pelieHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajIredpbl, OPMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 2.

1) HaiimuTe npou3BoHy0 (PyHKIIMH
y = 5cos(5+ 2x) #In(5x— 2)
Oteer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) » >

bx—-2

2) HazoBute kakoe-nu6o uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust JaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelleHus JaHHoi 3aaaun oTHocuTcss Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMaTH4eCKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajare0pbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHbBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 3.
1) Haiimute mpou3BoIHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
OrtBer:

—24 7

Tx—4

#In(7x— 4) + 6tg(7 +4x) *

S
cos” (7T+4x

(In(7x— 4))?
2) HazoBuTe kakoe-mu6o nudpoBoe CPeacTBO, TPUMEHUMOE IS
penieHus qaHHou 3agaun. OO60CHYHTE BaIlll BHIOOP.

YK-2.V.1
VK-2.V.3



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIEe MOI'YT ObITH IPUMEHEHDbI
JUISl pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJalo4vallnee 00J1b110i Hadop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIE€CUCTEMY KOMIIbIOTEPHOM
ajare0Opbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3ananue 4.

1) Haiinure nmpon3BoHy0 QYHKIIUH
v =4/ 2 — 6sin(7 + 4x)
Otser:

1
- ¢ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-n1u60 uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust gaHHou 3aaaun. OGOCHYHTE Balll BHIOOP.

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Had0op
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 5.

1) Haiiaute npou3BOHYIO (YyHKIIMH
v = 5cos(3 +4x) + log,(3x— 4)
Otser:

—20sin(3 +4x) +

3

(3x—4)In4
2) HazoBure kakoe-1160 1uppoBoe CpeacTBO, IPUMEHUMOE /TS
pereHust JaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAO0P
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIEe CHCTEMY KOMIIbIOTEPHOM
ajare0pbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHbBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

10.

ITpoBepbTe ABIAETCSA JIM BHIPAKEHHE
1 .
- —# (—24)cos(7 + 4x)

“yl = =10 R 3

NPOU3BOIHOM QyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYITE.
OTBeT: BbIpakeHUe ABJIsAETCA MPOU3BOAHOI 1JIs1 PYHKIMHU, YTOOI
3TO0 000CHOBATHh MOKHO B3SITh IPOMU3BOIHYIO OT

v =42 — 6sin(7 + 4x) I BLIYHCIUTH HEONpeaeIeHHbIH
HHTerpaJ
i 1
J £ (—24)cos(7 + 4x)dx
2,/2— 6sin(7 + 4x)

OIIK-1.B.1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

11.

3anumuTe ypaBHEHNE KacaTelbHON K rpaduKy QyHKIHH Y=X - 2
B €ro TO4Ke ¢ abciuccoit Xo= 1
OTtBer: y=3Xx-4

OIIK-1.V.1

12.

B KaKoii TOuKe ypaBHEHHE KacaTeIbHOM K rpaduKy GpyHKIHH Y=X° -2

uMmeeT Buja y=3X-4

OrtBet: Xo=1

3amaga MOKeT OBITh perieHa AByMs criocodbamu. O0ocHyiiTe 06a

croco0a perIeHus.

OrBer: [lepBblii cOCO6 OCHOBAH Ha ONpe/IeJIeHHHN KAacaTeJIbHOM K

rpaguky GyHKIHUU — ITO 001Iasi TOUKA rpaduka GyHKIUUM U

NPsSIMOii, SIBJIAIONIENCS KAcaTeIbHOI, T.e. HY’)KHO PelINTh CHCTEMY
Lly=x"—12

ypaBHeHMii =34

IIpu BTOpOM cHiOCOGE peleHusl, HeOOX0IUMO CPABHUTDH 00IIlee

ypaBHeHHe Kacatexbhoil v = y(x,) + ¥ () (¥ — %) my=3x-4

OIIK-1.B.1

13.

ITyctsb B TOUKE (X0, Yo) MepecekaroTcs aBe kpubbie Y=f(X) u y=g(X). Obe
¢byukuun Y=f(X) 1 y=g(X) umerot npousBogHbIe B Touke (Xo, Yo). Uemy
paBeH YroJl MeX1y KPUBBIMH?
OrtBer: Yriom ¢ mexxay kpubiMu Y=F(X) m y=0(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIY KAcAaTeJIbHBIMH K MPSMbIM,

g lxg ) —F (xp

MPOBeIeHHBLIMH B TOUKe (X0, Y0) H tg(e) = 14 (xg)-g! Lx
T lxp gl

YK-1.3.2

14.

[TycTh monokeHue TOUKH MpH €€ ABMKEHUU 3a1aéTcs pyHkuuein S=S(t),
rjae t — Bpems. UeMy paBHaA CKOPOCTh TOUYKK? BrIUIIINTE HOMEP BEPHOTO
YTBEPKIACHHUS.

a) CkopocTh TOYKH paBHA NPOU3BOHOI pyHkunu S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BofHON GyHKImU S(t)

b) Ckopocts Touku paBHa auddepenmany Gyakunu S(t)

OrtBeT: a)

OIIK-1.3.1

15.

[Mycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBute yciosue
yobiBanust GpyHkuuu y = f(x) Ha unrepsaie (a, b).

OtBet: Ecan npousBognas pynkuuu y = f(X) orpunarenbHa 1js
BCEX X U3 HHTepBaJja (a, b), To pyHKus yobIBaeT HA 3TOM
HHTEpBAaJe.

VK-1.3.2

16.

[Tycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBure yciiosue
BBINTYKJIOCTH BBepX (pyHKImHU y = f(x) Ha uHTepBate (a, b).

Oteet: Ecim BTOpasi npousBoanasi pynkmuu y = f(x) orpunareinna
JJIS BCeX X U3 mHTepBaJa (a, b), To pyHKIusI BHINYKJIa BBEPX HA
3TOM HHTepBaJe.

VK-1.3.2

17.

[Tycts Gpynkuus y = f(x) 3agana Ha untepsaie (a, b). HazoBute yciosue
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QyHKIMK y = f(X) Ha mHTEpBaje (a, b).
OtBet: Eciin BTOpas npousBoanas pynkmun y = f(x)

VYK-1.3.2




MOJIOKUTEIbHA VIS BCEX X M3 MHTepBaJa (a, b), To pynkuus
BOTHYTA (BBINMYKJIA BHH3) HA 3TOM HHTepBaJIe.

18.

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

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas pyHkuum y
= f(x) paBHa Hy0. Kakux JTaHHBIX HE XBaTaeT, YTOOBI YTBEPXKAATh, YTO
B TOU TOYKE (DYHKIIUS UMEET MAKCUMYM?

Orser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussognan
byuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MOKeT OBbITh TOYKOII MAKCUMYMa, MUHUMYMA WJIM Ileperuoda
rpaduka ¢pyakuun. /st Toro, 4To0bl B TOUKE ObLIT MAKCHUMYM,
Npou3BoaHAs (PYHKIHMH J0’KHA MEHSITh 3HAK C IUIIOCA HA MHUHYC.

VK-2.B.2

19.

Kakas npsimas quHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKIMH
y=f(x)?

Otser: [IpaMasi IMHMA M HA3BIBAETCH ACUMNTOTOM rpadguka
¢ynxuuu y=f(x), ecaiu paccrosinue d or Touku M, sexkamieil Ha I TOM
rpajuke, 10 NPSIMOIi M CTPeMHUTCS K HYJII0 IPU HEOTPAHUYEHHOM
yaaJeHMH 3TOM TOYKH N0 rpadguKy OT HAYa/1a KOOPAMHAT B
0€CKOHEYHOCTb.

YK-1.3.2

20.

BepHo JIK, 9YTO BBIPAKCHUC

1n

5
__.1l,. T ._:I'.-D A

1 3
SBnsercsa pemenueM | (5x° — 2x” +vx®
[IpuBenute aBa cioco0a pemeHus.
OtBert: BbIpakeHne

5

5 2
St _t.a
4 3

x2+4+5

L b

dx ? OTBeT 0OOCHYITE.

-

. i
Tox T 5 sIBJIsIETCH pPelIeHreM

J (5x% —2x" + x.-"?jdx

JI;1s1 0TBeTa HAa 3TOT BONPOC MOKHO B3SITh HHTErpaJl
i . = 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*—=—x"+-xT+C
- = 3 5

o - (v}
it -2 +5 -3T0 0nHO K3 pemennii npu C=5.

5B o4 2
T.€. —x' ——Xx
4 3

Bropoii BapuanT E)emenml: B3ITh IPOU3BOJHYIO OT
5 2
5.4 2,3
4 3

B —
dynkmun  5x° —2x7 + Vx® | 3HaunMT BRIpAKEHHE

Z =
toaz+ 5, MPOM3BO/IHASI PABHA NOAMHTETrPAJIbLHOM

5 . -
;x“ - Exg +-x7+5  SIBISETCS PelIeHHEM HHTETpaa.

OIIK-1.B.1

21.

1. Borluucaute HeonpeaenEHHbIN HHTETpa:

J (5:[.3 _ -2_1.: R \.I.'I-.-'L'de.-'l'

Ortser:

5 2 2 3
—xt——x -2+ C
4 3 5

2. BwruucauThs HeonpeneaEHHBIN HHTETPAT:

VK-1.V.2
YK-2.V.1




OTtBeT:
3 3 3 L
—x3 + Ex“ —20x:4+C

5

3. BbIumucauTh HeonpeneEHHBINA HHTETpall:

—_—
i i

.?{':—\,‘.'.X' .
J[—3-— Jedx
4
OTtBeT:

3¢ 67

—x3i+—x6+0C

8 7

4. BbluncnuTh HeONpeneaEHHbIN HHTETpall:

Fad - "'."_3

X — VX ;

J ——)dx
-x-.:l

OTtBer:
5

0,5x>+0,8x *LC

5. BbruucnauTs HeonpenenEHHbIN UHTErpal:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
E )]

22.

MeToabl MHTETPUPOBAHUS: METO] BHECEHHUS 0] 3HaK nuddepeHiuana

U METOJ] 3aMEHBI IEPEMEHHON UHTETPUPOBAHUSL.

1. BeiOepute MeTOJl MHTETPUPOBAHUS U BBIYMCIUTE HHTETPA.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

J“ 2xdx
Vxi+3
OTBeT:
2yx2+3+C
Mo:xeT ObITH IPUMEHEH KAK MeTO0/ BHECEHHS MO/l 3HAK

Au(ppepeHnnana TaK ¥ MeTO/ 3aMeHbI IepeMeHHO
HHTErPUPOBAHMS.

2. Bribepurte MeTOI MHTETPUPOBAHUS M BEIYUCIUTE HHTETPAIT.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIIN:

x*+1
OTtBet:
2arctg(x®)+ C
Mo:xeT OBITH IPUMEHEH KAK MeTO0/ BHECEHHS MOJI 3HAK
auddepenuunaa Tak M METOJ 3aMeHbI NePeMeHHOM
HHTErPUPOBaHUS.

J’ dxdx

VK-2.B.2
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3. BeiOepure MeTO UHTETPUPOBAHUS U BBIUUCIUTE HHTETPAJl.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN :

J xsin(x® + 3)dx
Otser:

1 5
—Ecﬂs[x +3)+cC

Mo:xeT OBITH IPUMEHEH METO/I 3aMeHbI NlepeMeHH O
HHTErPUPOBAHMSI.

4. BpiOepuTe METOI MHTETPUPOBAHUS U BBIUMCIUTE UHTETPAJL.
VYKaKuTe KaKO! METOJ HHTEIrPUPOBAHUS TPUMEHSIIN:

X
J Vxcos?(Vx)
OtBet:
2tg(Vx)+C
MoaxeT ObITH IPUMEHEH METO/I 3aMeHbI IepeMeHHOM
HHTErPUPOBAHUS.

5. Bribepurte MeTO MHTETPUPOBAHUS U BBIUMCIINTE UHTETpaJl.
VYKaxkute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

[ dx
[
OTBeT:
—2In|4 — x|+ ¢

Mo:keT OBITH IPMMEHEH METO/ 3aMEHbI epeMeHHOH
HHTErPUPOBaHUS.

23.

3ananue 1.

1) BbIYHCIUTH, IPUMEHUB METOJ MHTETPUPOBAHUS MO YACTSIM:

J X % cosxdx

OtBer: xsinx + cosx +C
2) HazoBure kakoe-mub0 1KU(POBOE CPENCTBO, MPUMEHUMOE IS
peuieHus qaHHo 3a1adn. O60CcHyTe Ball BHIOOP.

OTser:
K uudpoBbiM cpeacrBamM, KOTOPble MOTYT ObITh NMPUMEHEHbI [JIA
pelieHusi AaHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HAOOP
MaTeMaTH4eCKUX (PYHKIMHA B TOM YHCJE CHCTEeMY KOMIbITEPHOH
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATNOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 2.
1) Beraucnuth, MpUMEHUB METOT MHTETPUPOBAHMSI 110 YACTSIM:
J(x +1)e*dx

YK-2.V.1
YK-2.¥V.3



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

Otreer: (x +1)e* —e* + C
2) HasoBure Kakoe-n1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qaHHou 3agadn. OO60CHYITE Ball BEIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITh NMPUMEHEHBI IS
pelieHusi aHHOM 3agauyd  oTHocuTcss Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3ananue 3.

1) BerunciauTh, IpUMEHUB METO/I UHTETPUPOBAHUS T10 YACTSIM:
J xinxdx

OtBer: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-au00 HH(GPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIs
pemienusi gaHHOM 3amaum  otuHocures Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMATHYeCKHX (PYHKIHIA B TOM YHCJIECHCTEMY KOMIBbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JTOKYMEHTOB € BHIYHCJIEHUSMH H BU3YAJIbHBIM COMPOBOKIEHHEM.
3ananue 4.

1) BeruncnuTh, MpUMEHUB METOI MHTETPUPOBAHHUS 10 YACTSIM:
_'|,': * ginrdx

OtBer:—x” cosx + 2xsinx + 2Zcosx + C
2) HasoBure Kakoe-n1100 1HU(PPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTBaM, KOTOPbIe MOTYT ObITh IPUMEHEHBI LISl
peleHHs1 JaHHOI 3axaun oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecreuyeHue, BKJIIOYammee 00J1b110il Hadop
MareMaTu4ecKux GyHKUM B TOM YHCJIe CUCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPpMEHTUPOBAHHYI0 HA MOJATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

Samanue 1.

1) BbluuciIuTe ONPEICICHHBIN HHTETPAT:

-

J dx

0

OtBer: 2
2) HazoBute kakoe-1m00 HUppOBOE CPEACTBO, MPUMEHUMOE IS
perieHust faHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.

YK-2.¥.3
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OTtBet:
K umudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MNOAT0OTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 2.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
peteHust naHHo# 3anaun. OOOCHYy#iTe Balll BHIOOP.

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPHUMEHEHbI JIsl
pelieHusi JaHHO 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKInee O00JbmIOH Hadop
MaTeMaTUu4ecKuX (YHKIHUIA B TOM 4HC/ie CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3anganue 3.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-mu60 mudpoBoe CpeCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OTser:
K uudpoBbiM cpeacTtBaM, KOTOPble MOTYT ObITh NPHUMEHEHbI ISl
pelieHusi AaHHOM 3agayd  oTtHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawilee O00JbIIOH HaldoOp
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONPOBOKICHHEM.

3aganue 4.
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1) Beruucnute onpeaeacHHbIN HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-1

Oter: 0-1/4=-1/4
2) Ha3zoBute kakoe-1u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K mudpoBbIiM cpeacrBamM, KOTOpble MOI'YT ObITh HPHUMEHEHBI AJIs
pelieHusi daHHOH 3agauyd oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYawIinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3aganue 5.

1) BbluuciInTE ONPEICICHHBIN HHTETPA:

1

[ean

-1

Oteer: e-e!
2) HazoBute kakoe-m1u00 mudpoBOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYyMiTe Balll BEIOOP.

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pelieHMs JaHHOW 3agauum  otHocuTces Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawilee O00JbIIOH Hadop
MaTteMaTU4yeckuX (YHKUHMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

25.

1. IlpounTerpupyiite TPUrOHOMETPUUECKYIO (QYHKIIHIO

( cosx dx

OtBer: 0,5

2. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( COSY dx

OtBer: 0O

YK-2.¥.3
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3. IlpoumHTEerpupyiiTe TPUTOHOMETPUIECKYIO (DYHKITHIO

OTtBer:0,25
4. TIpowHTErpUpyiTE TPUTOHOMETPUIECKYIO (QYHKIIHIO

|r siny dx

OtBer: 2

5. TlpouHTErpupylTe TPUTOHOMETPHUUECKYIO (DYHKITUIO

( sinx dx

OtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(X; V) Ha3bIBA€TCSA HENPEPHIBHOM B TOUKE VK-1.3.2
My (x0;¥p)?
OtBer: ®ynkuust = = f(x; V] Ha3bIBAeTCs HEMPEPHIBHOM B TOYKE
M (x4 Vg ), €cIM OHA ONpe/IesieHa B 3TOM TOYKEe H HEKOTOPOii ee
OKPECTHOCTH, MeeT npenes lim f( M) W ITOT mpeaes paBeH
M—M,
3HA4YeHMI0 (PYHKINHU Z B TOUKe M
27. | Kaxas u3 hopmyn cooTBeTcTBYeT nuddepenuuany GpyHkimun y=e><? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrBer: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2
= OIIK-1.VY.1

o o=
1. HaiisuTe yacTHBIE IPOU3BOIHBIE e GyHKIIMU

sin(3+8x —7y)
o 2 — x 34,7
cos(3+8x—Ty) -BIIZ—A"‘}". ]‘5‘!‘?!':3—31‘—?_1.':34\.“:_1.".

|'2—.r3_1.-'_']‘

=

OTtBeT:

—cos(3+8x—7y)*7(2—x*y" )+ sin(3+ 8x— Ty)7xy*
-y’

o = A=
2. Haiigute 9acTHBIE MPOU3BOIHBIC Ee e byHKIIIN




_ sin(3 + 2x — 5y)

z —
2 —x*y’
o . cos(3+2x—5y)s2(2—xy' |+ sin(3+2x-5y 1427y’
TBET: o)
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y*
(2 —x*y")?

. 8z 8=
3. Haiigure yacTHBIE TPOU3BOAHbIC e e ¢byHKINN
o

_ sin(1+4x —3y)

z —
3+ xey’
cos(1+4x—3y)+d(3 —x‘.}' N—sin(1+4x—3y) ij'}' !
Orser: > I
[3+x"y")
—cos(1+4x—3y)+*3(3+x"y")—sin(1+4x— 3y)7x"y*
(3 + 22y7)2
o 8z 8=
4. HaiiguTe yacTHbIE MPON3BOIHbBIE e byHKIIUN
sin(7 +4x —7y)
z= =
3 —x3y®
cos(T+ax—Ty 43— 9" ) sinl T rax—Ty)3x""
OrBer: 3 612
|3 —x ¥ |
—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°
(3 — x3y6)2
. dz 8=
5. Haiinure yacTHble TPOU3BOIHBIE e byHKIIUU
sin(5 + 8x — 5y)
z= .
3 —x T-L:u 6
cos(B+Bx—5y)+8(3 —x'}}'b |+ zin(5+8x—5y 14.1"1}'5
OrtBer: — 1 6.2
|3—x ¥ |
—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x— 5y)6x*y°
(3 —x*y®)?
29. | Beimucatp ycioBue mpu KOTOPOM BBIPAKEHUE VK-1.B.2
P(x,y,z)dx + Q(X,y,z)dy+R(x,y,z)dz
npezcTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: [laHHOe BhIpaxeHue MpeacTaBJsieT co0oii nupdepenunan pynkuun
u(x,y,z), ecan: P(x,y,z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) Mo
X,
Q(X,y,2) - 370 yacTHasi mpou3BoaHasi pyHKIUH U(X,y,Z) mo y:
R(X,y,Z) 3T0 wacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.
30. | Kakast Touka Ha3bIBaeTCs TOUKOM Makcumyma GyHKmm Z = f(x; v)9 OIIK-1.3.1

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MAKCHMyMa GYHKIHH
z= f(x;¥) , ec/M cylecTBYeT TaKkasi 0 - OKPECTHOCTh TOUKH




(x5: Vy ) ¥ 1JI9 BCeX TOYEK (X; V), OTJIMYHBIX OT (X 5; Vy ), M3 O-
OKPECTHOCTH TOYKHM( X 3; V) BHIIOJIHAETCS HEPABEHCTBO:

F6iy) < £(x0:30)

31.

1. Haiitu npou3BoHYyI0 GYyHKIIUH

flx,y) = (8+5x% +2yv* —7x®y*)* B Touke K(1,1) mo

HanpasJeHuio K Touke M(2,6)

—2256

OTBeT: —
V2

2. Haiitu nmpou3BOAHYIO QYHKIUU

fle,¥) = (7 —x%+ 2y7* — x71v%)* B Touke K(1,1) mo
HanpasJeHuIo K Touke M (4,3)

—280
OTBeT: —
Vi3

3. Haiiti mpou3BoAaHYIO QYHKINU

flo,y)=(7—2x7+ 2y —x*y™")7 B TouKe K(1,1) no
HanpasJeHuio K Touke M(5,2)

272
OTBeT: —
VAT

4. Haiit npou3BOIHYIO (HYHKIIHIO

T |

floy) = (11— 22" + 297 = x°y
HanpaplIeHUIO K Touke M (5,6)

—1520

OTtBeT: ey

B Touke K(1,1) mo

)

5. Haiitu npou3BoaHy0 QYHKIUU

fle,v) = (5+4x 1 —2v? — 2x%y*)* B rouke K(1,1) o

HampaBJeHHio K Touke M (2,3)

-380
OT1BeT: —
V5

YK-2.V.1
OIIK-1.V.1

32.

Cdhopmynupyiite HEOOX0IUMOE YCIOBUE SIKCTPEMyMa
muddepernmpyeMoii QYHKIMU ABYX TIEpeMeHHbIX Z = f(x; V),
OtBer: Ecoin B Touke N(x,;v,) nuddepenuupyemas GyHKIUs

z = f(x; v) nMeeT IKCcTpeMyM, TO ee YaCTHbIE IIPOU3BOIHbIE B ITOi
Touke paBubl Hyito [, (xp;vy) = 0, f' (x;v,) = 0. 10 yeaoBue
Ha3bIBAeTCS HEO0XOAUMBIM YCJI0BHEM IKCTPeMyMa.

VYK-1.3.2

33.

Kakoe ypaBHeHue HazbiBaeTcs AudepeHnanbHbIM ypaBHEHHEM
MepBOro nopsiaka?
OtBer: /luddepeHnnanbHbIM  ypaBHEHHEM IEPBOro MOPSAKA
Ha3bIBaeTCs ypaBHeHUe, cBs3bIBawowiee X, Y U Y'. OHO MoxkeT ObITh
3aaHO B OJAHOW U3 ¢opm:
F(x,y,y') =0,

y' =flxy),
M(x,y)dx + N(x,y)dy = 0.

OIIK-1.3.1

34.

B kakom cinyuae pynxiust y=¢(X,C) (wiu D(x, y, C) = 0), sBuseTcs
o0mmM perreHreM AudGepeHInaIbLHOro YpaBHEHUS IEPBOTo mopsaka’?
OtBer: O0mUM pemieHueM (00IIUM MHTETPAJIOM)

OIIK-1.3.1




auddepeHINATBHOIO yPABHEHUS NIEPBOr0 MOPSAIKA HA3bIBAaeTCS
dyukmus y=¢(X,C) (nau ®(x, y, C) = 0), koTopas
a) sAIBJIsieTCs pelieHneM YPaBHeHUs NpH Jiooom gomyctumom C;
0) 11000€e pemieHNe MOKeT OBITH MOJIYYeHO U3 Heé IPH HEKOTOPOM
3HaYeHUH NocTositHHOM C.

35.

SBnsiercst i GyHKIWMA - + ¥ — 2x = € 0OIIUM peleHneM
nuddepeHmanbHOro ypapHeHus X+yvy' = 1?

OtBer: [IndpepeHnupys yKasaHHYIO HesIBHO 3a1aHHYI0 (PYHKIMIO
x* + y* — 2x = C, momyuaem paBenctBo:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C ABJAsAETCS OOIIMM pelleHreM
AU(pPepeHnaTbLHOI0 YPABHEHUS.

YK-2.V.1

36.

Haiinure obmue pemenus nuddepeHuaibHbIX YpaBHECHUH,
MpeJicTaBIeHHbIX HIKEe. HazoBuTe kakoe-mibo mudpoBoe cpescTro,

KOTOPOC MOXKCT OBITh MMPUMCHCHO IJIA pCIICHUA JJAaHHOM 3aJa4u.
1
!

OtBer: y =In|x| + C

OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBbI
AJI pelICcHUuA JIaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica

2. y' =2
- x
OtBer: ¥ = 5In|x| +C
OI{HI/IM n3 III/I(])])OBBIX CpeacrTs, KOTOpPbIE MOT'YT ﬁbITb NMPHUMCEHECHBI
AJIA pelIcHus IlaHHOi/i 3agavuu, OTHOCHUTCH
Wolfram I\/I?thematica
¢

. 'LJ' = —
3 - 3x

1
OtBer: y = 3 In|x| +C
Oanum u3 nHQPOBLIX CPEACTB, KOTOPbIE MOIYT OLITH PUMEHEHbI

AJIdA pemeﬂnﬂ IlaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica

OrBer: y =7 In|x| + €
OnHuMm U3 uu@poBbIX CPEACTB, KOTOPbIE MOI'YT ObITH IPHUMEHEHbI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
;3
5 y'=-
Es
OrBer: y =3 In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JUIs pelieHusl JaHHOM 3a1a4M, OTHOCUTCSI
Wolfram Mathematica

6. y' =2

OrBer: Yy =9In|x| + €

OIIK-1.V.1
VK-2.V.3




OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 32124, OTHOCUTCS
Wolfram Mathematica

1. y'=2
C ) .
OrBer: Yy =12In|x| + C
OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
2. y' =2
C ) .
OtBer: ¥ = 31In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISl pellleHUs TaHHOM 3aa4M, OTHOCUTCS
Wolfram Mathematica
3 '|.‘:|'|l = E
C ) -
OrBer: ¥y =17In|x| + C
OanuM u3 HMPPOBBIX CPEACTB, KOTOPbIE MOI'YT OBITH NPUMEHEHbI
JUUISI pellleHUs TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
—

4, yv' =

X

OrBer: y =27In|x| + C

OnHum u3 undpoBbIX CpeacTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
JIA peme}mﬂ JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica.

37.

Pemmre 3anauy Komm npu HavanbHbIx yenoBusx: Y(1)=2 , T.e. HaliguTe
YacTHbIE perieHus auddepeHnanbHbIX YpaBHEHUH, TPeCTaBICHHbBIX
HUXKe

9

OtBer: ¥y =9In|x| + 2

VK-2.3.1
YK-2.V.1
VK-2.V.3




7.y =2
OrBer: y =121In|x| + 2

8. y =%
y o=

OtBer: ¥y =31In|x| + 2

9. y' =2
y ==

OtBer: ¥y = 17In|x| + 2
10,y =

X

OrBer: y =27In|x| + 2

38. | Beimumute HOMEp MO/ KOTOPBIM PACIIONIOKEH Psijl, AJIE KOTOPOTO He YK-1.3.1
BBITIOJIHAETCS] HEOOXOAUMBII MPU3HAK CXOIAUMOCTH?
- nZ+3
1) ZH: Lnagy
- 2
2) Z”: Ln3ig
- -
oo a1~
3) Z": 13p2_2
w  NE+3
4) ZTE:.‘ n¥+1
OtBet: 3)
39. | Kakue npu3HaKy UCCIeJOBaHUS HA CXOAUMOCTh IPUMEHSIIOT JUIs YK-2.3.1
YHCJIOBBIX PSAJIOB C MOJIOKUTEIbHBIMU WIEHAMU?
a) mpu3Hak /lanamoepa
b) npaswo Jlomurans
c) metox Kpamepa
d) mpusnak Komu.
Ortser: a), d)
40. | Ecnu psit CXOAMUTCS, TO YTO MOKHO CKa3aTh 00 00IIeM YiIeHe 3TOTOo YK-2.3.1
psana?
Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMUTCH K
HYJ0, T.e. lim 1 = 0. 3T yTBep:KAeHHue Ha3bIBaeTCs
1 —+0a
HEe00XO0AUMBbIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTH, eciu
001IMIi YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOIUTCS.
41. | Eciu oOmmii wieH psja it,, He CTPEMHUTCS K HYJTI0, 4TO MOXKHO YK-2.V.1
YTBEPKJIaTh O CXOAUMOCTH psija?
Otger: Ecau psin cxoaurcsi, TO ero o01IMii YleH 1, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yrBep:KaeHHe Ha3bIBAeTCs
71 —+00
HEeO00XO0AMMbIM NMPU3HAKOM CXOAMMOCTH psifa. B yacTHocTH, ecjin
001IMH YJIeH 1, He CTPEMUTCS K HYJII0, TO PSi PACXOAUTCS.
42. | OOuwmii wieH psaa i, CTPEMHUTCS K HYI0. JIOCTaTOUHO JIM 3TOTO JJIst VK-1.B.2

TOTO0, YTOOBI YTBEP)KAATh, YTO JAHHBIA Psil CXOIUTCS?
Otger: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPeMUTCH K




HYJI0, T.e. [im 1, = 0. 9T0 yTBep:KAeHHe HA3bIBAeTCH

n—+oa

HCOﬁXOIlI/IMbIM MNPU3HAKOM CXOAHUMOCTH PpAAAa, HO OHO HE ABJACTCHA

AO0CTATOYHBIM J1JIA TOIrO, 9TOOBI YTBEpPKAATh, UTO pPHAd CXOAUTCSH. T.e.

PSiT MOKET OBITh KaK CXOIAIIMMCSH, TAK U PACXOASIIIIUMCS.

43.

o 5n”

n=13,2_5
HccnenoBaTh TaHHBIN s HA CXOAMMOCTh. BriOepuTe MeTo 1
HUCCICI0OBaHUA U3 CIIMCKA:

a) HHTerpaibHbIii MPU3HAK CXOAMMOCTH

b) Heo6xoaumpblii MPU3HAK CXOAMMOCTH
c) Ilpusnak Komun
d) Ilpusnak Jlamambepa

OtBet: P pacxoaurcsi, He BHIMOJTHSAETCS HEOOX0AUMBbIii
npusHak — b)

VK-1.B.2

44,

- (1n—
1. HCCHGI{OB&TB CXOOUMOCTDB psaaa Ef=l —
ol

ra | o

(5 I )

OTBeT: cX0auTCA

N (4n
2. HccnenoBaTb CXOMUMOCTB psijia 2 e | ——— =
n=1{g,_z)n

OTBeT: cXoauTCH

o L]
3. HUccnenoBarh CXOAUMOCTB psijia 2oe | —————
o =1 T ;

[45]
[

|
I
L

OTBeT: cxoauTcH

N (4n
4. HccnenoBarh CXOIMMOCTD PAAA 2o ) ———
o |7

OTtBeTt: pacxoaurcs

- [In+3 4"
5. HccnenoBaTh CXOIUMOCTD Psijia 2o =

=1 (1p+a)En

OTBeT: cxoauTcs

YK-1.V.2
YK-2.V.1

45.

- [1n-—
1) HccnenoBaTh CXOAUMOCTD PANA 2. —
2T

ra |

[0 ]

OrtBet: cxonuTest
2) Kakoii npusHak Bel ncronb3oBani. O00CHYHTE CBOM BHIOOD.

o™
fn+l _ =

OrtBer: npumenum npusHak lanamoepa. [ = lim , T.K.

fi— oo O 3
2\3<1, To psia cxoaurcs. [IpuzHak cpaBHenust u npusHak Kommu He
M03BOJIAT OTBETUTH HA BONIPOC 3aJaHHS.

VK-2.B.2
OIIK-1.B.1

46.

= I &=
1) HccnenoBarh CXOAMMOCTD PAAA 2oy —————
n=1"

OTBeT: pacxoaurcs
2) Kakoii npusnak Bel ucnonb3oBaiau. O00CHY#TE CBOI BBIOOD.

OIIK-1.B.1




Ry

Otser: npuvennm npuzHak Koum. [ = 7/a =4 , 1.x.4>1, To psin
cxoxutcsi. HeoGXxoauMblii NpU3HAK, NPA3HAKH CPABHEHHS H

Jamambepa He M03BOJISIIOT OTBETUTH HA BONPOC 3a1aHUS.

- (Im+3)4" -
41. 1) HccnenoBarb CXOAMMOCTD PSia 2 oey ~———— YK-2.V.3
(1nt4)5 VK-1.¥.2
OTBeT: cX0AUTCHA YK-2.V.1
2) Ha3zoBute kakoe-mu60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.
OTger:
K mudpoBbIiM cpeacTtBaM, KOTOpble MOI'YT ObITh NPUMEHEHbI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJIE CHCTEMY KOMIIbIOTEPHOM
aire0pbl, OPHEHTHPOBAHHYK) HA NOATOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJEHUAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.
48. | TlycTb JaH 3HAKOUYEPEAYIOIMHCS PAN 2=y 1. Eciu pam, OIIK-1.3.1
COCTaBJICHHBIN U3 a0COMIOTHBIX BEIMYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aThb 0 3HaKouepeayrouiemcs psaae? Beibepure BepHbIil OTBET.
a) Psagcxomurcs
b) Psin pacxoautcs
C) Psa cxomurcst abCOTOTHO
OrtBer: C)
49. | Ecnu abcomoTHBIE BETMYMHBI WICHOB 3HAKOYEPEAYIOIIErocs psaa OIIK-1.3.1
2=, 1, yOBIBAIOT U OOIIMI YiIEH pAa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bribepute BepHBIi OTBET.
a) Psaa cxoaures
b) Psn pacxomurcs
C) Psn cxoautcst abCOTIOTHO
OrBer: a)
50. | Crenennsle paasl. IHTEpBan U paguyc CXOIUMOCTH. YK-1.¥.2
YK-2.3.1

1. Haiftu 061aCcTh CXOIUMOCTH Psifia

oo

E :l.i‘!=l_:l.__-,l-.___”_:l.?!__”

n=>0
Orger: (—1;1)

2. Haiitu paamyc CXOAMMOCTH psa

Z(E,':Ir: =14+ 2y Ly L 2L

OtBer: R=0,5

3. HaiiTu paanyc cXOauMOCTH psiia



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

Z[Sx)” =1+45x +25x% + -+ 5% 4 -
=0
OtBer: R=0,2
4. HaiiTu paguyc cXoAUMOCTH psaja

i[—lj”(l‘fj“zl 3x  (3x)° (—1)"(3x)"

n+1 2 3 n+1
1
OTtBeT: R =3

5. O61acThIO CXOJAMMOCTH Psaa

oa

Z Clx—a)"=C+C(x—a)+Clx—a)* ++C (x—a) ..
n=0
SBnsiercst unTepBai (2; 4). Haliqute ero paanyc cXoauMOCTH.
Oteer: R=1
51. | CreneHHOM psfl =g &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO VK-1.3.2
yTBEPKAaTh 00 aOCOTIOTHOM CXOUMOCTH ATOTO Psijia B KaXKAOW U3 OIIK-1.3.1
TOUYeK X, TAKHX, uTo|x| = |x,|?
Ortger: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOMTCH B KAKIO0MH TOUKe X, 1151 KOTOPOii |x| < |x,].
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoil Adeus.
52. VK-1.V.2

1. PasnoxuTh MHOTOWIEH f(x) = —x* —10x* —30x —31 Bpan
Teiinopa B OKpeCTHOCTH TOUKU ¥ = —2
OTtBer:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°

2. Pasnoxuts MHorounes f(x) = —x* —2x~+ 5x — 1 Bpag
Teiliopa B OKpECTHOCTH TOUKH * = 1

OTtBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pasnoxuth MEHOTOWIeH flx) = —2x*+ 14x* —25x +12 3
psn Teiiopa B OKpECTHOCTH TOUKH X = 2

OTtBert:
flx)=24+7(x—2)+2(x—2)*—2(x—2)3

4. Pas3noxuth MHOrouneH f(x) = —2x"—2x"+7x +13 ppan
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —1

OTBerT:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Pasnoxuts MHorouned f(x) = —2x"—7x" —x +9 Bpan
Teiimopa B OKPECTHOCTH TOUKH ¥ = —2




OTBeT:

flx)=—-1+3(x+2)+5(x+2)*—2(x+2)?

Bormpocsr (3amaun) nis 3avera / audd. 3adera mpeacTaBieHsl B Tadmie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3auera

Ne i/t

[Tepedyens BonpocoB (3amav) mist 3adeta / nudd. 3auerta

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

npeJcTaBieHbl B Tabnuue 17.

[lepeuenr TeM [ KypCOBOTO IPOEKTHUPOBAHUS/BBIIOIHEHUS KYpCOBOW pabOThI

Tabnuna 17 — Ilepeyenn TeM U1 KypcOBOTO MPOEKTUPOBAHNS/BBITIOJIIHEHUS! KYPCOBOM paboThI

Ne i/t

KypCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOT'O MTPOSKTUPOBAHMUSI/BBITTOIHEHUS

Y4eOHBIM IUTAHOM HE MMpEaAYCMOTPCHO

npeJcTaBieHbl B Tabnuue 18.

BOHpOCLI I IIPOBCACHUSA HpOMC)KYTOqHOﬁ arTeCrtaiqii B BHAC TCCTUPOBAHUMA

Tabmuua 18 — [IpumepHBbIii IepedeHb BOIIPOCOB ISl TECTOB

No Ko
o/ [IpumepHBIii TepedeHs BOIPOCOB ISl TECTOB WHKATOP
I a
TunoBoi BapuaHT TECTOB
1 cemectp
1. | Beruucnure 1) 1 VK-1.3.2
npezaen 2) 3 VK-2.V.1
 3xt4+2x—7 3) 15
Lo —— 4) -7
OTtBer: 3)
(maCTpyKIWMS: [IpounTaiiTe TEKCT, BRIOEpUTE
MIPaBWJIBHBIN OTBET U 3aHIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
2. | Toukoii pazpsiBa 1) 6 VK-1.V.2
byHKIIHH 2) 2
v xr—3 3) 1
- (x2 4+ 3)Inx 4) 4
SABJIAETCS TOYKA Otser: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPaBWJIbHBIN OTBET U 3aHIIUTE apTyMEHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)
3. | IpousBognas pynkmmu | 1) 2x - 4% Ind YK-2.V.1
y=x°-4% 2) 2x- g¥-1
paBHa 3) x-4%(2+ x)

4) x-4%(2 + xln4)
OTtger: 4)




(maCTpyKIWMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MIPABWIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

Abcmucca skctpemyma | 1) 8 YK-1.¥.2
byHKIIHH 2) 05
y=8—-x"+x 3) 1
paBHa 4) -05
OTtBert: 2)
(uHCcTpyKIWMs: [IpounTaiiTe TeKCT, BRIOSpHUTE
MIPABUIIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
[Tpu kakux 3HayeHusix | 1) 8 YK-1.V.2
aprymenTta QyHKIus 2) 05
uMeeT 3) 1
IKCTPEMYM 4) -05
y=2x3-1,5x+5 | Orser:2)4)
(ITpouunTaiiTe TEKCT, BHIOEPUTE MTPABUIIbHBIC
BapUaHTHI OTBETA U 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIE BEIOOP OTBETOB)
Brruucnure uHTErpan 1) — 1 4 VK-1.¥.2
r Iﬁ".):' arct gx
J (1+ ) arctg’ 2) ]11|m‘ftgx| +C
3) — I,
aretg”x
1
4) m'r'rg_]x w E
OtBet: 1)
(uacTpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3AIMIITUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
Borunciure 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOTHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKIIIHN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)
4) -4 (3-8x)0°
OtBet: 1) 4)
[IpounTaiite TEeKCT, BEIOEpUTE NMPABUIBHBIC
BapUaHTHI OTBETA U 3aMUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETOB
Beraucnure 1) v = 2551 VK-2.V.1
IPOM3BOJHYIO BTOPOTO | 2) v = ¥
nopsiaka QyHKIUU 3) v =51
y = EE.I—l 4) 25
OTtBer: 3)

(maCTpyYKIMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
HpaBHHBHBIﬁ OTBCT U 3aIlIMIIUTC aPT'yYMCHTEI,
000CHOBBIBAIOIINE BHIOOP OTBETA)




9. | O6patHoii pyHKLIKEH 1) v=x* OIIK-1.V.1
110 OTHOLICHHIO K 2) v= ai
q)yIiKHHH 3) y=Inx
v =e" sBusercs .
byHKIISA 4 v=e
OrtBer: 3)
(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOGpHUTE
MIPABWJIBHBIN OTBET U 3aIUIINUTE apTyMEHTBI,
000CHOBBIBAIONIE BHIOOP OTBETA)
10.| IlepBas npousBoIHAsS 1) ckopocTh 3MeHeHUsI PYHKIMHU OIIK-1.3.1
(GYHKIMY TIOKa3bIBacT: | 2) HampaBiicHHE QYHKIHH OIIK-1.¥.1
3) mnpupaineHue GyHKIIHNA
4) IpUpalieHre apryMeHTa QyHKIuu
OtBet: 1)
(maCTpyKIWMS: [IpounTaiite TeKCT, BIOEpUTE
NPaBUJIBHBIA OTBET U 3aIUIIUTE apPTYMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
11.| Tuddepenuman 1) OTHOIICHHMIO TIPUPAICHUS PYHKIIMU K OIIK-1.3.1
(GYHKIIUY paBeH MPUPALICHUIO apTyMEHTa
2) TPOM3BEICHUIO MpHUpAIICHUS PYHKIIUK Ha
MpUpalieHne apryMeHTa
3) npou3sBeIeHHIO MPOU3BOAHOI HA
npupaiieHue apryMeHTa
4) mpupalIeHUuIo apryMeHTa
OTtBer: 3)
(uHCTpyKIWMs: [IpounTaiiTe TEKCT, BRIOSpHUTE
MIPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
12.| Berancnure uncio 1) 1 YK-1.V.2
TOYEK pa3pbiBa 2) 2 YK-2.V.1
byHKIMH 3) 3
v x4+ 2 4) 0
T (x+3)*(x*—4)* | OrBer: 3)
(urCcTpyKIWMs: [IpounTaiiTe TEKCT, BRIOSPHUTE
MIPABWIBHBIN OTBET U 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
13.| Beruucnure 1) 0 YK-1.3.1
npeen 2) 9 OIIK-1.V¥.1
. sin3x 3) 3
lim — 4 1
Otser: 2)
14.| VpaBHeHue 1) y=2x+4 OIIK-1.V¥.1
KacaTeJIbHOM K 2) yv=4x+3
rpaduxy GyHKIUN 3) y=2x—75
y=x3-2 4) y=3x—4
B €r0 TOYKE C OTBeT: 4)
abcumnccon (uaCcTpyKIHs: [IpounTaiiTe TEKCT, BEIOSPUTE
Xo= 1 numeer Buj MIPaBUJIBHBIN OTBET U 3aIUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
15.| Boruncnure 3nauenne | 1) 0 YK-1.Y.2
NPOM3BOAHOM BTOpOoro | 2) -1
nopsiika QyHKIMK 3) 3




v = sinZx + 4x

| =

4) -4

B TOYKE ¥ = - Orter: 4)
N (uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16.| MHOXecTBO 1) —Zxsin3x —>cos3x+C OIIK-1.V.1
epBOOOPA3HBIX : 1
byHKIH 2) 3xsin3x + _cos3x +C
f(x) = —xcos(3x) 3) 31’55!131’-%6‘053}{' +C
AMECT BHA 4) 3xsin3x + 9cos3x+ C
Ortger: 1) -
(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOSPUTE
IPABWIBHBIM OTBET U 3aMUIIUTE aPTyMEHTHI,
000CHOBBIBAIOINE BHIOOP OTBETA)
17.| Ecnu x onpeneneHHOMY 1) vlniee j: VK2V 1
UHTETpaly s
64 ; . (64 tdt
J ,_Lz,_ 2) © "|1 t+1
1 VEXT VX 2 dr
PUMEHHUTD 3) | e
MOJICTAHOBKY -
x = t°, To OH mpHUMeT 4) "5',|f e
t Tt
BUJT
Otgert: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIA OTBET U 3aMUIIUTE APTYMEHTHI,
000CHOBBIBAIOIIINE BEIOOP OTBETA)
18.| Teno nBUXKeTCS MO 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.V¥.1
S(t)=5t*+1, Torna 3) 10
CKOpOCTh B MOMEHT 4) 15
BpeMeHu t=1 paBHa Ortser: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIA OTBET U 3aMUIIUTE APTYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
19.| 3anummure OIIK-1.3.1
OCJIEN0BATEILHOCTD OIIK-1.¥.1

JIEUCTBUN ITpU
pelIeHnN 3a/1a4u:

Teno aBuxkeTcd MO
3aKOHY
S(t)=5t3+1(m/c), aTOOBI
BBIYHCIIUTh CKOPOCTh B
MOMEHT BPEMEHHU

t=5 uac HyxHO

A) mojicTaBUTH 3HaUEHUE BpeMeHu t=S5uac B
ypaBHEHUE MTEPEMELICHUS

B) BeIpa3uTh Bpems B CEKyHIax

B) pa3nenuth nepemerienye Ha BpeMs

I') B34Th POU3BOJHYIO OT IEpEMEIICHUS
J1) moicTaBUTh B ypaBHEHUE MPOU3BOAHOMN
3HAUEHUE BPEMEHU

Ortser:
BB/l nnu I'BJ1

(uHCTpyKUMS: [TpounTaiiTe TEKCT U YCTAaHOBUTE

IoCICA0BATCIIBHOCTD. 3anummure

COOTBCTCTBYIOIIYIO MTOCIICAOBATCIIBHOCTD 6yKB

CJIEBa HAIPABO)




20.

VYxkaxure GyHKINH,
KOTODBIE SBIISIOTCS
HKBUBAJICHTHBIMU TIPH
x—=0

1) Xusinx

2) X utg2x

3) X u C0S2X

4) Xwusin2x

OTtBeT: 1)

(uHCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOGpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

VK-2.3.1

21.| Kakoe u3 HUXKe 1) oTHOIICHHE TIpHpanieHust QYHKIUU K YK-2.3.1
MEPEYNCIIEHHBIX MpUPALICHUIO apTyMEHTa
IIPEIIOKECHU N 2) otHOWIEHHS (DYHKIMH K TPUPALLICHUIO
onpezaenser aprymeHra
IIPOU3BOJHYIO 3) oTHOLIeHKE TIpeaena QYHKIMHA K apryMeHTY
byHkmn (Kormaa 4) npeaes OTHOIIEHHUS PUPAaLeHNsT GYHKIMT
npUpanieHne K NPUPAIIEHHI0 APTYMEHTAa
aprymeHTa ctpemMurcs K | OrBer: 4)
HYII0)? (uaCTpyKUMS: [IpounTaiiTe TEKCT, BHIOEPUTE
NPABUJIBHBIM OTBET U 3aMUIIUTE APTYMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
2 ceMecTp
1. | HonusIit 1) 2x*ydx + 3x*y dy VK-1.Y.2
nuddepennuan 2) Sx yidx + 2x°ydy
byHKIIUN 3) 3x*ydx + 2xydy
z=x%y? 4) 2x- “yidx + 3xydy
paBeH OTger: 2)
(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPAaBUIIHHBIN OTBET W 3AIMIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
2. | YKaXUTE CXOISIIUICS 1) 7, L_ YK-2.V.1
YHCIIOBOH ps
e 2) I
3) Tim =
4) L7
28
Ortser: 2)
(maCTpyKIWMS: [IpounTaiiTe TeKCT, BRIOEpHUTE
MIPaBWJIBHBIN OTBET U 3aHIIUTE apTyMEHTBI,
0600HOBHBa}0mHe BBIOOD OTBETA)
3. | YkaxuTe creneHHOU 1) 5, - ( x—2)" OIIK-1.VY.1

psi, AT KOTOPOTO
untepnai (0;2)
SIBIISIETCS MHTEPBAIOM
CXOJUMOCTH.

2) 'F"c'_ln(x— 2)"

3 Ii-(x— 1)

4) Yoo n(x+2)"
OTBeT.3)

(uaCcTpyKIHs: [IpounTtaiiTe TEKCT, BEIOEPUTE
MPaBWIbHBIN OTBET U 3aIUIINUTE APTYMEHTBHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)




VYKaxuTe 4acTHYIO 1) 6 YK-1.Y.2
IPOU3BOJIHYIO I10 2) 6xy
Vv QyHKIMH OBYX 3) 6x
MEPEMEHHBIX Z = 3xty 4) 3x°
Otgert: 4)
HeoOxomuMmeiii 1) I=, -‘=: ‘: VYK-1.3.1
NPU3HAK CXOAMMOCTH .
HE BBITIOJHEH JIIS psijia 2) }_‘A—i —
- Ei-i‘
3) E“:lm
OTtBer: 3)
(uHCcTpyKIWMs: [IpounTaiiTe TeKCT, BRIOSpHUTE
MPaBUWIBHBIN OTBET M 3aIMIINTE aPTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
K kakomy Buny 1) o nz_—3 4) OyHKIIMOHATBHBIH
OTHOCHUTCS KaXIbIi U3 n=1nde7 psi
psIoB
2) ¥ ,n(x+ 2)"| 5)3HakonepeMeHHbIH
pAn
3) 17, (-5)""tn? 6)H0H0>i<VI/ITeJH)HI)H71
n3+7 YHUCIIOBOM Pzt
OtBer:1)6); 2)4); 3)5)
(uncTpykius: [IpounTaiiTe TEKCT M yCTAaHOBUTE
cootBeTcTBHE. K KaXKI0M ITO3UIMH, JAHHOM B
JIEBOM CTOJIOIE, TOOEPUTE COOTBETCTBYIOLIYIO
TIO3UIINIO B TIPABOM CTOJIOIIE)
Paccunraiite yactHyr0 1) 2cos(5x+ 2y) OIIK-1.3.1
TIPOU3BOIHYIO z_" 2) —2sin(bx+ 2y) OIIK-1.V.1
4 3) cos(5x+ 2y)
2}]21?;4514(5;(—'71-'] 4) (5x + 2)cos(5x + 2y)
o OrtBer: 2)
(uncTpykius: [IpounTaiite TEKCT, BHIOCPUTE
MPaBUWIBHBIN OTBET M 3aIHIITUTE APTYMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
Haiinure obnacte 1) [-4,0) YK-2.V.1
CXOIUMOCTH 2) (-3,0)
yo G 3) (2.0
. 4 [1.0)
OtBer: 1)
(uucTpykius: [IpounTaiiTe TEKCT, BHIOGPUTE
MPaBUWIBHBIN OTBET M 3aIHIITUTE APTYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
Haiinure 3HaueHmne 1) 5 YK-2.V.1
(GyHKIINU IBYX 2) 2
HepeMeHHbIX 3) 10
7z=2x-y+15 B Touke A(- | 4) 19




2,1)

OtBer: 3)

(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOSPUTE
MIPaBUJIbHBIN OTBET U 3alIUIINTE APIYMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)

10.| Haitnure yacTHYIO 1) Zcos(bx+ 2y) OIIK-1.3.1
HpOI/I3BOl[Hy10% 2) —2cos(5x + 2y) OIIK-1.Y.1
ESR— 4 3) cos(5x+ 2y)
zy=Hsz'Ji:[5x—'2}-‘]| 4) (5x + 2)cos(5x + 2y)
OTtBer: 1)
(urcTpykuwms: [IpounTaiiTe TeKCT, BEIOSPHUTE
IIPABUJIbHBIN OTBET U 3aIMILIUTE apTyMEHTBI,
000CHOBBIBAIONINE BHIOOP OTBETA)
11.| Jlana (byHnKuI/Iﬂ 1) 1+ 3x— j—x: VK-1.V.2
—_— =R =
fx) = e™, rorza 2) 1+ 3x+ 9x>
nepBble TpU (OTJINYHbIE 3) 1—3x+ 9x°
OT HYJIs1) 4JieHa 3 .
pasIoKEHHUs ITOU 4) 1+3x+ v
(GYHKITUH B P
Telnopa B Otger: 4)
OKPECTHOCTH TOYKH (uaCcTpyKIWs: [IpounTaiiTe TeKCT, BEIOEpHUTE
xy = 0 umeroT BUj IIPABUJIBHBIN OTBET U 3aIMILUTE aPTyMEHTBHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
12.| Ins dyHKIIMN OrBert: YK-1.¥.2
f(x) = e**nepsure 14 3+ 242
TpH, OTIUYHBIC OT ul . - o
. (ITpounTaiite TEKCT U 3alTHIIATE Pa3BEPHYTHIA
00OCHOBaHHBII OTBET).
Pa3IoKEHUs B ps
Tennopa B
OKPECTHOCTH TOYKH
x5 = 0 uMeroT BUJ
13.| HeoOxonumbrii 1) ¥=_ n®+3 OIIK-1.3.1
IPHU3HAK CXOAUMOCTH Fn=t “31‘? OIIK-1.V.1
HE BBITIOJHEH IS psia 2) Zi= i
3) T
OrtBer: 1
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BHIOOP OTBETA)
14.| Haiiaure o6sacTb 1) [0, 4) YK-2.V.1
CXOMMOCTH 2) (0,3)
To, 2 3) (0.2)
T 4) (0,1)
OtBeT: 1)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3AIMIIUTE apTYMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
15.| YactHast mpousBognas | 1) 6 OIIK-1.3.1
1o * (pyHKIUU ABYX 2) bxy OIIK-1.V.1




MEPEMEHHBIX
z=3x"y

3) 6x

4) 6x + 3x°

OTtBert: 2)

(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BEIOGpHUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

16.

3HaveHue GyHKIUN
JIBYX TIEPEMEHHBIX
z=3x-2y+16 B Touke
A(1,2) paBHO

1) 15

2) 20

3) -15

4) -20

OTtBeT: 1)

(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BEIOGpHUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

YK-2.V.1

17.

Ykaxure TiI
muQpepeHIaIbLHOro
ypaBHEHUS
Cx+1)y'+y==x:

OTtBeTsI:
1) VYpaBHeHUE ¢ pa3AeisIOUMMUCS
MepeMEHHbIMU
2) JluHeiiHOe ypaBHEHHE
3) VYpauenwue bepuymiu
4) VYpaBHeHHe B NOJIHBIX AuddepeHmnanax

OTtBert: 2)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

YK-2.3.1

18.

VYkaxure oo1iee
perieHne
nuddepeHIantbHOro
ypaBHEHUS

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

1) y=2In[2x+ 1|+ C
2) v=In|2x +C|

_ 2
3) ¥y= In|2Zx+1]+C

4) y = 3In|x|

OtBert: 3)

(uacTpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

OIIK-1.V.1

19.

VYkaxure yacTHOE pereHue qudhepeHIaaIbHoro
YpaBHEHHUSI
v' + 2y = 4, ynoBIeTBOPAIOIIEE HAYATEHOMY
yciosuio ¥(0) = 5:

1) y=4e ¥ +5

2) v=4—x

3) y=3e " +2

4) y=2e" +2

OrtBer: 3)
(uacTpykuus: [IpounTaiite TekcT, BeIOEpUTE
HpaBI/IHBHBIﬁ OTBET W 3AIIMIINTC apryMCHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

OIIK-1.3.1
OIIK-1.V.1

20.

Cpenu nepedrcieHHbIX

Qg depeHIaIbHBIX
YpaBHEHUHN YKAKHUTE

1) (x*+y*+2x)dx +2xydy =0
2) (x*+y%)dx +2xydy =0
3) (xy*+x)dx+(x’y—y)dy=0

OIIK-1.3.1
VK-2.3.1




ypaBHEHHE C 4) (x*+y)dx —xdy =10
pa3AenAIOIIUMUCS
MepEeMEHHBIMHU: Otger: 3)

(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BEIOGpHUTE
MIPABWJIBHBIN OTBET M 3aIUIINATE apPTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

CucreMa OLIEHUBAHUS TECTOBBIX 3a/IaHUN:

1 Tum) 3amanue KOMOMHUPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 HYETHIPEX
MPEJIOKEHHBIX U 000CHOBAaHHEM BbIOOpA CUUTAETCSI BEPHBIM, €CJIH MPaBUIIBHO yKa3aHa IH(pa
U TIpUBEIEHb KOHKPETHBIE AapryMeHTBl, HCIIOJIb3yeMble Ipu BbIOOpe oTBeTa. I[losHoe
COBIIAJICHUE C BEPHBIM OTBETOM OILIEHHUBAETCs | OaljIoM, HEBEPHBIN OTBET WIJIH €T0 OTCYTCTBHE —
0 Gamos.

2 Ttun) 3agaHue KOMOWMHHMPOBAHHOTO THMA C BBIOOPOM HECKOJBKHUX BApUAHTOB OTBETA W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BbIOOpA CUMUTAETCS BEPHBIM, €CIIHM MPABHIBHO
yKazaHbl HUGPBI U TPUBEIACHBI KOHKPETHBIE apryMEHTHI, UCIIOJIb3yeMble NMPU BHIOOPE OTBETOB.
[TonHOE coBmazseHue ¢ BEPHBIM OTBETOM OlLlIeHHMBaeTCs 1 Oaniom, eciiu JAOMYyIIeHbl OIIUOKU WU
OTBET OTCYTCTBYET — () OaLIOB.

3 Tun) 3amaHue 3aKpBHITOTO TUINA HAa YCTAHOBJIEHHWE COOTBETCTBHSI CUMTAETCS BEPHBIM, €CIIH
YCTAaHOBJICHBI BCE COOTBETCTBUA (MO3UIIMH W3 OJHOTO CTOJOIla BEPHO COMOCTABIICHBI C
MO3UIUSAMH Apyroro ctonbua). [lonHoe coBnageHne ¢ BEpHBIM OTBETOM OLIEHUBaeTcs 1 Oanom,
HEBEPHBII OTBET WK ero oTcyTcTBHE — () 0amioB

4 tum) 3amaHue 3aKPBHITOTO TUIA HA YCTAHOBJIEHUE MOCJIEI0BATEILHOCTH CUHTAETCS BEPHBIM,
€CIIM TPaBUJIBHO YyKa3zaHa BCs mocienoBarenbHOCTh mudp. IloaHoe coBmazeHune ¢ BEpHBIM
OTBETOM OlIeHHBaeTcs | GaoMm, eciy JOMyIIeHbl OUTMOKHU WM OTBET OTCYTCTBYeT — () Oasios.

5 tum) 3amaHue OTKPBITOrO THIIA C PA3BEPHYTHIM OTBETOM CUMUTAETCA BEPHBIM, €CIIU OTBET
COBMAJIaeT C OTAJOHHBIM TIO COJAEPKAHUIO M TOJHOTe. lIpaBUIBHBIM OTBET 3a 3alaHue
olieHuBaeTcs B 3 Oalia, €Clii JIOMyIIeHa O/{Ha OIHOKa \ HETOYHOCTH \ OTBET MPaBUIILHBIN, HO HE
HOJHBIN - 1 6as1, ecnu gomyineHo 6osee 1 ommoOKH \ OTBET HEMPAaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6annoB.

[lepeueHp TeM KOHTPOJBHBIX PabOT MO JUCIUIUIMHE OOYy4arolMXcs 3a04HON (popMmbl
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACIAIONIME  HPOLENyphl  OLIEHUBAHHA
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAIIl, pernameHTHpyHOIIKUX MOPAJOK W HPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli 00y4aromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTLIMHBI

11.1. Meroauueckue ykasaHMs A OOy4aromUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
MaTepuaia.

OcCHOBHOE Ha3Ha4Y€HHE JIEKIIMOHHOIO MaTepuajna — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
ry0oKoe U sSCHOE HU3JIoKeHue yueOHoro marepuana. HasHaueHue cOBpEeMEHHOM JEKINH B
paMKax IUCIMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX NpoOJEeM JUCLHUIUIMHBI, METOJOB HAy4yHOrOo IIO3HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4dHOH MbIciu. B yueOHOM mporiecce JEKIUs BBIMOIHAET METO0JIOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar




KOHKPETHOW 0o0yiacTH 3HaHUs, €€ MpoOJeMbl, JaeT LEJIbHOE IMPEICTABICHUE O AUCIUIUIUHE,
NIOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUILINHAMU.

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— T[IOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ1I0M KOHKPETHOM TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIECHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTEIbHON pabOThI;

— TIOJy4YyeHUE 3HAHUNH O COBPEMEHHOM YpPOBHE pAa3BUTUS HAyKM U TEXHUKU U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaHIINE TOIBI;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIABHBIE MBICIU U
IOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATH MX B  Pa3JIMYHBIX
dbopMynupoBKax);

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

JlexuvOHHBI MaTepuanm MOXKET CONPOBOXKAATbCA  JEMOHCTpalUMed CIajioB U
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepualla IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIBHBIX TEMATUK 110 IUCLHUILIIMHE.

CrpyKTypa Ipe/1ocTaBiIeHUs JEKIIHOHHOTO MaTepuaa:

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

11.2. Metoauueckue ykazaHUs sl OOY4YalOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTHdeckoe 3aHSATUE SBISETCS OOHOW M3 OCHOBHBIX (DOPM OpraHM3aluu y4eOHOTO
mpoliecca, 3aKJIFOYAIOIIasICs B BHITOJHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM MPETIOIaBaTeNs
KOMIUIEKCa Y4YeOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, OIBITa TBOPUYECKOMN JEATEIHHOCTH.

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

[Tnanupyemble pe3yabTaThl MPU OCBOSHUHU O0YUYAIONIUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuieHue, yriayOJeHue, paclIMpeHue MW JeTaiu3alvs 3HAaHUW TpHU PElICHUU
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAQJICHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYCHHS KOHKPETHOW Yy4eOHOMH
JHUCIUILINHEL

— BbIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHHS 3aTaHHI;

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

QYHKINY TPAKTUYECKUX 3aHATUH:

— IIO3HaBaTelIbHasd;

— pa3BHBaoILas;

— BOCHOHUTATCIbLHAS.

[To xapakTepy BBIMONHAEMBIX OOYUYAIOIIUMCS 3aJaHUIl MO0 MPAKTUYECKUM 3aHATHUSIM
MOJpa3IeNA0TCA Ha:

— O3HAKOMHTENIbHBIC, TMPOBOJAMMBIE C LEIbI0 3aKPEIUICHUS MW KOHKPETH3alUu
M3y4YEHHOTO TEOPETUYECKOT0 MaTepraa;



— aHaJIWTUYECKHE, CTaBSIIME CBOCH ILIEJIbIO MOJyYeHHEe HOBOM MH(OpMAIMK Ha OCHOBE
(opManTn30BaHHBIX METO/I0B;

— TBOPYECKHE, TOAXOM0B K PELICHUIO 3a1a4.

@OopMBI OpraHu3alyy MPAKTUYECKUX 3aHATUN:

- B UHTepakTUBHOH (QopMe (pelieHHe CHUTYallMOHHBIX 3aJad, 3aHATUS 110
MOJIEJIMPOBAHUIO PEATIBHBIX YCIOBUM, TPYINIIOBbIE TUCKYCCHH);

- B HE MHTEPAKTUBHOH (opme (BBINOJIHEHHE YIPAXXKHEHUMH, PELIeHHEe THUIOBBIX 3ajad,
pellieHNe CUTYAl[MOHHBIX 33]1a4 U JAPYTOE).

TpeOGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTuueckre 3aHATHS HAUMHAIOTCA C 3aldCH B OKypHal IMpernojaBaTesis
MPHUCYTCTBYIOIIUX CTYICHTOB. 3aTEM OOBSIBISICTCS TEMA MPAKTUYECKUX 3aHITHM.

[IpenogaBaTens yMTaeT yCIOBHE 3aJaydl M MpeajaraeT CTyIEHTaM CaMOCTOSTEIbHO
pEelINTh 3a/1a4dy, UCIOJB3Ysl 3HAHUS, MOJydECHHBIC CTYICHTOM Ha JieKnud. CTYIeHT, KOTOPBIN
MEPBBIM pElIni 3a7ady, BBI3BIBAETCS K JIOCKE. B ciydae ecnu CTYIEHT MNPaBUIBHO PEIINI
3a/aqy, OH moyrydaer 5 6ayuioB. Eciu cTymeHT pemiaer 3ajady ¢ MOMOIIBIO MPErmoaaBaTelis, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OILIEHKH CTYACHTOB (BKJIIOYAs OIEHKY
MOCEIIAeMOCTH) TepeBOIATCA B OOHychl (kadectBo) or 0 g0 5 OamioB. DTH OOHYCHI
n00aBISAIOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHTOBON CHCTEMBI.

CrynmeHTaM BBITAeTCs JOMAITHEE 3aJaHWe B BHJE 3a7ad, KOTOPhIE OHHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Mertoauueckue ykazaHus JUIsl OOYYaIOIIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHLHON
paboTsl

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIUIICS BBIMOIHICT PabOTy IO
3aJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydvaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOIHEHUST CaMOCTOSITEIBLHOM paboOThI, y 00ydaromerocss (popMUpPYETCs
1enecoo0pasHoe IIAHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJIET UM Pa3BUBATh YMEHHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6p€TaeMI)IX 3HaHI/II>’I, o0ecIieynBaeT BBICOKHH
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TOMOTaeT TMOJYYUTh HABBIKUM TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJaronuxcst BISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHan Mo AUCIHUILTHUHE;

11.4. Metoauueckre yKazaHusl JUIsl OOYyYaroIMXCS IO MPOXOXKICHHUIO TEKYLIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISIEMOIO B TEUEHUE CEMecTpa C ILIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

B Teuenue cemectpa B cucteme aucTaHuMoHHoro oOyuenuss ['YAII B ¢opme
TECTUPOBAaHUSI TPOBOJATCS [JBE IMPOBEPOUHbIE pPa0OTHI 1O PEIIeHHUI0 3aJady M OJUH
TEOPETUYECKHUI OIpoc (IEpedeHb BOIMPOCOB JUIsl TECTOB pa3MellleH B «baHke BoOIpocoB» B
cuctemMe AucTaHUMOHHOro oOyuyeHuss ['YAII), Ha mnNpakTHUYECKUX 3aHATHSIX MPOBOJATCS
POBEPOUYHBIE PabOTHI MO pazjiesiaM Kypca B MHUCbMEHHOU (opMe, pacCUMTaHHbIE KaK Ha I1eJoe
3aHATHE, TAK U HA €T0 YaCTh.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YUUTHIBATHCS MPH MPOBEIACHUU
MPOMEKYTOUHOH  artecTani  (IPH  WCIOJIB30BAHMHM  OAJUIBHO-PEUTHHTOBONW  CHCTEMBI



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

11.5. Metoauueckue yka3zaHus JJisi OOy4aroUUXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTECTALUU.
[TpomexyTouHas arrecTanus 00yJaroluxcsl NpeAyCMaTpUBAET OLICHUBAHUE IPOMEKYTOUHBIX 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 INPUMCHATE UX I PEIICHUA IMPAKTHYCCKHUX 3aJad.
:‘)K3aMeH, KaK IIpaBHJIO, IMIPOBOAUTCA B IICPUOL 3K3aMeHaHHOHHOﬁ CECCMM M 3aBCPHIACTCA
aTTeCTallMOHHOMN OLICHKOM «OTJIHYHO», «Xopomo», «YHOOBJICTBOPUTCIILHOY,
«HCYOOBJICTBOPHUTCILHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




