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AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKHil aHaln3)» BXOAUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHusl — MPOrpaMMy OakajiaBpHaTa 10 HaIpaBICHUIO MOATOTOBKH/
crenranbHOCTH 12.03.02 «OnroTeXHUKa» HAMpaBJICeHHOCTH «ONTHKO-3JIEKTPOHHBIE TPUOOPHI U
KOMILIEKCh». JlucuuiuimHa peanusyercs kapeapoit «Nely.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-1 «CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 WH(pOpMAINY,
MPUMEHSTh CUCTEMHBIN TOJIXO AJIsl PeLICHHS IOCTABICHHBIX 33]1a1)»

YK-2 «CrnocobeH ompenensaTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIIEeHUs, UCXO U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-1 «CnocobeH NpUMEHATh ECTECTBCHHOHAyYHbIE M OOIICHH)KCHEPHBIC 3HAHMS,
METO/Ibl MATEMaTUYECKOI0 aHAIM3a U MOJECJIMPOBAHUS B MHKEHEPHOMU JESITEIbHOCTH, CBA3aHHON
C TPOEKTUPOBAHHEM U KOHCTPYMPOBAHHEM, TEXHOJOTUSMHU MPOU3BOACTBA ONTOTEXHHKH,
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX MMPHOOPOB U KOMILJIEKCOBY

CopepxaHue  TUCUMIUIMHBI ~ OXBaThIBA€T  KpPYyr  BOIPOCOB,  CBSI3aHHBIX  C
Qg QepeHaIbHBIM U MHTETPATBHBIM HCYHCICHHEM, TEOpHUEH NpPEeIeNioB M PSAAOB U HUX
IPUMEHEHUEM.

[IperoaBanre MUCHMIUIMHBI TPEAYCMaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpolecca: JeKyuu, NpaKkmudeckue 3aHAmMuUs, CamMocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHUS JHUCUIUILIMHBI COCTABJISCT 8 3a4eTHBIX enuHull, 288
4acoB.

S3pIK 00yueHus 0 JUCLMIUIUHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JesTeIbHOCTH B M30paHHON CIEIHaTbHOCTH;

— ($opMHpOBaHKE y CTY/CHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYIIMPOBATH U PEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb MIAHUPYEMBIX PE3YJIBTATOB OOYUCHUS M0 JUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETSHIMSIMH WM WX YacTaMHu. KoMIeTeHIIMU U UHIUKATOPbI UX JOCTUKEHUS NMPUBEICHBI B

Tabymune 1.

Ta6mmma 1 — [lepeyeHb KOMITIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIINH KOMIIETCHIIUH JOCTUKEHHS] KOMIIETEHIIUU
VYK-1.3.2 3HaTh METOAUKH CUCTEMHOTO
VK-1 Cnocoben MOJIXO0/1a JIJI PEIICHUS] TOCTAaBIEHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpuruyeckuii | YK-1.V.2 ymers ocymecTBiasTh
aQHAJIU3 U CUHTE3 KPUTHUYECKUM aHaIU3 U CUHTE3
Y HUBEpCATLHEIE uHpopMauu uHpOpMaLKK, TOJIyYeHHOH U3 pa3HbIX
KOMIIETEHIINN p ’ p ’ i p
IPUMEHSITh MCTOYHUKOB, JIJISl PELICHUSI 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 MOCTaBICHHbBIX
VYK-2 Cnocoben P LD
OIPEAECIIATD K Janat
P pyT VYK-2.Y.1 ymeTs npoBOUTH aHAJIN3
3aJa4 B paMKax -
. MOCTaBJIEHHOMU 11eNU U (hOpMYIHPOBATH
IIOCTABJIEHHOW LIEIH
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
U BbIOMpaTh
€€ TOCTHIKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIIBUTaTh
CIOCOOBI X . .
KOMIIETEHIINH aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH C

peUiCHus, UCXO U3

IETBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B

JNENCTBYIOIUX
peluicHus 3a1a4, B TOM YHCIIC C TTOMOIIBIO
IIPaBOBBIX HOPM,
MMEIOLIUXCS U(POBLIX CPENCTB
eCVDCOB U VK-2.B.2 B1ageTh HaBbIKaMH BbIOOpa
pesyp o ONTUMAJIBHOTO crioco0a pereHus 3a1a4d ¢
OrpaHUYEHUN

YYETOM UMEIOLIUXCS YCIOBUM, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanpHbIE

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 00IIIENHKEHEPHBIE

OIIK-1.B.1 Bragets, MeToaMu
MaTeMaTUYeCKOT0 aHalln3a MPU PEIICHUN
MHKEHEPHBIX 3a]1a4, CBS3aHHBIX C
MIPOCKTUPOBAHUEM U KOHCTPYUPOBAHUEM,

KOMIICTCHIIM 3HaHHUA, MCTObI
TCXHOJIOTUAMUA TPOU3BOJACTBA
MaTEMaTHYICCKOI'O
OIITOTCXHUKH, OIITUYCCKUX U OIITHKO-
aHaJIu3a u

MOJICIIMPOBAHUA B

AIIEKTPOHHBIX TPUOOPOB U KOMITJIEKCOB




WH)KEHEPHOM
JIEATCIIBHOCTH,
CBSI3aHHOM C
MIPOCKTUPOBAHUEM U
KOHCTPYHPOBAHHUEM,
TEXHOJIOTHIMU
MIPOM3BOJICTBA
OIITOTCXHUKHU,
ONTHYECKUX B
OIITHKO-
AIIEKTPOHHBIX
puOOpoB U
KOMILJICKCOB

2. Mecro nucuurinHbl B cTpykType OI1

JucuumimHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTaMU IIpU

HU3YUCHUU B BBICIIIEH IIKOJIE KaKUX -JIH00 JUCIHUIIINH.

3HaHI/I$I, IMMOJIYYCHHBIC IIPpU H3YUCHUH MaTcpuajia IlaHHOfI JUCHUIIIIMHBI, MUMCKT KakK

CaMOCTOSTEJIbHOE 3HAUYE€HHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUHU APYTUX JUCLHUILIINH:
Marematuka. Teopust BEpOATHOCTEN U MaTeMaTUYECKAs! CTATUCTUKA

3. OO0BEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI

Jlanabie 00 o0meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboTHI 1O AUCIHUIUIMHE (U pacipeiesieHne 3TON TPYAOEMKOCTH 10 CEMECTPaM) MPEICTABICHBI B

Tadimue 2.
Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITUHBI
Bt yue6Hoii paboTs Beero TpynoeMKocTh o cemecTpam
Nel Ne2
1 2 3 4

Oowan mpyooemKocmup oucyununsl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii R0020MoeKu
AyoumopHhuie 3auamus, BCEro Jac. 136 68 68
B TOM YHCIIC:

nexiuu (JI), (dac) 68 34 34

npakTuyeckue/cemunapckue 3anarus  (I13), 34

68 34

(dac)

naboparopusie pabotsl (JIP), (dac)

KypcoBoii npoekT (padota) (KII, KP), (yac)

9K3aMeH, (Jac) 108 54 54
Camocmoamenvnas padboma, Bcero (4ac) 44 22 22
Buo npomesccymounoit ammecmauyuu’. 3a4er, OK3.

9K3.,

mudd. 3auger, sk3amer (3auer, dudd. 3au, JK3.
K3 F*) OK3.

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI

4.1. PaCHpCILCJ'ICHI/IC TPYAOCMKOCTH JUCHUIIIIMHEI 110 pa3jaciiaM U BUIaM 3aHATHH.

Pazgenbl, TeMBbI TUCITUTIIIUHBI K UX TPYAOSMKOCTh IPUBEACHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, KX TPYAOEMKOCTh




Pa3zznenbl, TeMbI TUCIUTLTHHBI Jlexuma | 113 (C3)| - JIP KII CPC
’ (uac) (uac) (gac) (gac) | (wac)
Cewmectp 1
Paznen 1. Teopus npenenoB 6 8 8
Paznen 2. ludgdepenunansHoe ncUrcIeHUE 12 12 7
Paznen 3. HterpanbHoOe UCUUCTICHUE 16 12 7
Hroro B cemecTpe 34 34 22
Cemectp 2

Paznen 4. OyHKIMM HECKOIBKHX MEPEMEHHBIX 10 8 8
Paznmen 5. luddepenunanpabie ypaBHEHUS 8 12 7
Pazgen 6. Psagpt 16 14 7
Hroro B cemectpe: 34 34 22
Hroro 68 68 0 0 44

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJiOB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI IMPUBEICHO B TaOIHIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TEM JCKIIMOHHOTO IUKJIA
Howmep pasnena Ha3Banue u conepxaHue pa3aeiioB U TeM JEKIIMOHHBIX 3aHATHH

Tema 1.1. OcHOBHBIE 351eMeHTapHbIe QYHKINU. YHCIIOBBIE MHOKECTBA.
(2gac)
Tema 1.2. Ilpeaen pyHKIMHU IPH HEOTPAHUUEHHOM POCTE apryMEHTA.

Teopems! o nipeaenax. (2 yaca)

Tema 1.3. Ilpenen dbynkumu B Touke. HempepwiBHOCTH. 3amedarenbHbIE
npezensl (2 gaca)

Tewma 2.1. Onpenenenue npousBogHoi. Ee reomerpuueckuii u
MeXaHWYeCKUi cMbIci. Tabnuiia mpou3BOAHBIX, YacTh 1. (2 yaca)

Tema 2.2. IlpaBuna quddepenunpoBanus. [IponsBoaHas cnoxxHOM
¢GyHKIMH, Tpou3BOIHAs 00paTHOM QyHKIMH. Tabmuna npou3BOAHbIX,
qacTb 2 (2 yaca).

Tewma 2.3. IIpousBoaHbIE BHICHIMX MOPSAKOB. TeopeMbl 0
muddepernrpyeMbix GyHkuugx. (2 yaca)
Tewma 2.4. Tlpasuno Jlonuransa. @opmymna Teiinopa. (2 gaca)

Tema 2.5. luddepennman pynkuuu nepsoro nopsaka. Juddepenimanst
BBICIIUX MOPSAKOB. (2 yaca)
Tewma 2.6. MccnenoBanue GyHKIIUNA C TOMOIIBIO MPOU3BOIHBIX (2 yaca)

Tema 3.1. IlepBooOpaznasi. Heonpenenennslii unterpan. Cpoiicta
HEONpeIeIeHHOTo nHTerpana (2 gaca)

Tewma 3.2. Tabnunia uaTerpanoB. MeTo 3aHECEHHS TI0]T 3HAK
3 muddepennnana. Meros 3aMeHbl IEPEMEHHON UHTETpUpOBaHUs (2 Jaca)

Tema 3.3. MaTerpupoBanue no yactam. MiHTerpupoBaHue paliioHaIbHBIX
BEIpakeHM. (2 yaca)
Tema 3.4. InTerpupoBaHue TPUTOHOMETPUUECKHUX BbIpaXKEHUM (2 yaca)




Tema 3.5. Onpenenennbiit uaTerpai. OnpeneneHue U cBocTBa. (2 yaca)

Tewma 3.6. InTerpan ¢ nepeMeHHbIM BepxHUM mpeaenom. Gopmyna
Herotona- Jleitbnuna (2 yaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETPAIIHI (2 Yaca)

Tewma 3.8. IIpunokeHus: onpeeIeHHOro HHTerpaia (2 yaca)

Tema 4.1 @yHKIMSA HECKOIBKUX NepeMEHHBIX. OCHOBHBIE IOHSTHS.
HenpepriBHOCTS. (2 yaca)

Tema 4.2. luddepennupoBanre GyHKIIUN HECKOJIBKUX MIEPEMEHHBIX.

4 (Yactueie mpousBoanbie. Juddepenmnuan. [Ipon3Boanas cioxHOM
¢byakurn. YacTHbIC TPOU3BOHBIC BRICIIUX MOpsakoB. Dopmyina Teitnopa)
(4 gaca)

Tewma 4.3. VccnenoBanne pyHKIIMU HECKOJIBKUX NEPEeMEHHBIX. (4 yaca)

Tema 5.1. luddepennmanbubie ypaBHeHHs 1epBOTo nopsiaka. OCHOBHBIE
nouatus. luddepeHnnansapie ypaBHEHHS C a3 IOMIIMUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIE YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

5 . JIuneiinvsie nuddepeHranbHble YpaBHEHUS [IEPBOTO MOPSIKA.
VYpasaenne bepuymmm. AuddepeHnnanbabie ypaBHEHUS BBICIITNX
MOPSAJIKOB, JIOMYyCKAIOIINe MOHIKEeHUE nopsiaka. (2 Jaca)

Tewma 5.3. Jlunelinsie ogHOpoHBIEe AU(dEepeHIInaTbHbIE YPAaBHEHUS C
MOCTOSIHHBIMU KO3 uninenTamu. JIuHeitHbie HEOJHOPOIHBIE
nuddepeHIranbHble YpaBHEHUS BBICIINX MOPSIIKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHbIE onpeienenus. Psbl ¢
MOJIOKUTEIBHBIMU uiieHaMu. [Tpu3naku Jlanam6epa u Kommu (2 vaca)

Tema 6.2. Heo6xoaumsiit npusHak. [Ipuznaku cpaBHeHUs. IHTEerpaabHbIN
npusHak Komm. (2 gaca)

Tema 6.3. 3HakoniepeMeHHbIe psi/ibl. AOCOIOTHAS U YCIOBHAs CXOAUMOCTH
6 CBoiicTBa abcomoTHO cxoaaumxcs psaaoB. [Ipusnak Jleitbuuna (2 yaca).

Tema 6.4. ®ynkiuonanbHble psiipl. O61acTh cxonuMoctu. PaBHOMepHast
cxoaumocTh. CteneHHsle psaasl. MHTEpBan cxoaumoctu (2 yaca)

Tema 6.5. CBolicTBa CXOASIINXCS CTETICHHBIX PsJIOB (2 yaca)

Tema 6.6. Psianr Telinopa u Makiiopena (2 gaca)

Tewma 6.7. Psg @ypre nepuoanueckoi pyHkiuu (2 gaca)

Tema 6.8. Psg @ypbe yeTHOUH U HeUeTHOU (hyHKIUU (2 Yaca)

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMmbl MpakTUYECKUX 3aHATUIA U UX TPYAOEMKOCTh IPUBEACHBI B TaOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux
Ne

Tpynoem | mpaktuue

Ne Templ mpakTHYEeCKUX @OpMBI IPAKTUYECKUX N paszaena

. . -KOCTb, CKOM

n/n 3aHATUN 3aHATUN JUCLIMII-

(gac) MOJArOTOB
JIMHBI

KH, (4ac)




Cemectp 1

IIpeneinsr
palOHaIbHBIX
BBIPAKCHUM Ha
0OECKOHEUHOCTH U B
TOYKE.

Pemenune 3anau

OKBUBAJICHTHBIE
OECKOHEUYHO MaJble.
Yucno e.

Pemenune 3anau

IIpousBoaHsIE.
[IpaBuiia
G depeHIMPOBAHS

Pentenue 3anau

[IpousBogHas CIOKHON
byHKIUN

Penrenue 3anau

Tabnuynoe
WHTETPUPOBAHUE

Pemenne 3agau

Bnecenune nox 3Hak
nuddepennmana

Pemenne 3agau

3aMeHa epeMEHHOM.
HuTterpupoBanue o
JacTsIM

Pemenne 3agau

WNurterpupoBanue
palroHaIBHBIX

byHKIMI

Pemenue 3anau

2 cemecTp

YacTtHbie ITPONU3BOJHBIC

Pemenue 3agau

10

YacTHbIe IPOU3BOIHBIE
BBICHIMX IIOPSAIKOB

Pemenue 3agau

11

OkcTpeMyM pyHKUINU
HECKOJIBKUX
IepPEMEHHBIX

Pemenue 3agau

12

Pemenue

Qg depeHIaIbHbIX
YpaBHEHUH MTEPBOTO
nopsiaka. Oouue u
YaCTHBIE PEIICHUS.
Asronomusie 1Y, 1Y ¢
pa3JieNieHHBIMH U C
pa3AeISIFOIIUMUCS
MIEPEMEHHBIMHU

Pemenue 3agau

13

Pemenne oqHOpOIHBIX
Y nepBoro nopsiaka u
Y xoTopble MOKHO
MPUBECTH K
OJIHOPOJHBIM

Pemenue 3amau

14

JIuneitnbpie
muddepeHIanbHbIe
yYpaBHEHUS TIEPBOTO
HopsiiKa. Y paBHEHUS
bepnynnu

Pemenue 3amau

15

Huddepenunansabie
YpaBHEHHSI B TTOJTHBIX

Pemrenue 3agau




nuddepenmmanax.
WHuTterpupyromuii
MHOKUTENb.

16

Huddepennnansuoie
YpPaBHEHUS BBICIIHX
HOPSI/IKOB,
JIOIYCKAroIINe
MNOHWKECHUE TTOPSIKA

Pemenue 3amau

17

Jluneiinbie
HEOJTHOPO/THBIE
nuddepeHnranbHbIe
YpaBHEHHUS C
TIOCTOSTHHBIMU
KodpUITMEHTAMH

Pemenue 3amau

18

Psanwl ¢
IOJIOKUTCILHBIMU
yieHamH. [Ipu3Haku
Janam6epa u Komm

Pemenue 3agau

19

Psanwl ¢
MMOJI0KUTEITbHBIMHU
YyJIeHaMH U
3HAKOIIEPEMEHHbIE
psaael. HeoOXxoqumbrit
MPU3HAK U IPU3HAKA
CpaBHEHHUS.

Pemenue 3agau

20

CreneHHbIe PSIbI

Pemenue 3amau

21

Psanwr Teiinopa u
Maknopena. Psbr

Dypse.

Pemenue 3agau

Bcero:

68

4.4. JlabopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJOEMKOCTb

No

o/

HaunmenoBanme nabopaTopHbix paboT

TpynoemMkocTs,

N3 Hux
MIPAaKTUYECKOU
MOJATOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKTHpoBaHNE/ BBHITTOJIHEHHE KyPCOBOH PaOOTHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0nuLe 7.




Ta6mmma 7 — Bugsl caMOCTOSITENHHOM pabOTHI M €€ TPYAOEMKOCTh

Bua camocrositensHOM paboThI B‘CIZEO’ Cemectp 1, yac CemecTtp 2, yac
1 2 3 4
W3ydeHne TeopeTHIecKoro MmaTepuana
16 8 8
nucuurnHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 12 6 5
ycneBaemoctu (TKY)
Homamnee 3amganue (/13)
KonTponbusie pabotsl 3a0unnkoB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU
16 8 8
arrectanuu (I1A)
Bcero: 44 22 22

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECIeUeHuUs

JUTSL CAMOCTOSITENTEHOU Pa0OThI 00y4aroIUXCs MO JUCIUTUTHHE (MOJTYJTIO)
Y4eOHO-MeTOIMYEeCKUEe MaTepuaibl JUIsl CaMOCTOSTENbHON paboThl 00ydaroluxcsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MEYaTHBIX U AMEKTPOHHBIX YUCOHBIX U3TAHUN

[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

HIndp/ bubnuorpaduyeckas ccpuika KonnuecTtso
URL agpec IK3EMIUISIPOB B
o6ubnuoreke
(xpome
ANIEKTPOHHBIX
9K3EMILISPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 MHTETpasibHOE Ucuucienus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpuu, - 1996. - 416 c.
517 [Muckynos H.C. luddhepennmansnoe u 145
1134 UHTErpajbHOE HCUUCIIeHne: yueoHoe nocobue. T. 2/
H. C. ITuckynos. - 3. crep. - M.: UnTterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennunansaoe u 237
1134 UHTErpaibHOE ncuncieHus: B 2 T.: yuebHoe mocobue
JJ1s1 CTyAeHTOB BTy30B M.: MuTerpan-IIpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHUK 33124 110 KypCy 165
b50 MaTeMaTHYeCKOTo aHanu3a: yaeoHoe mocooue / I'. H.
bepman. - 22-¢ u3j., nepepad. - CI16.: [Tpodeccus,
2005. - 432 c.
517 Bricmias maremaruka. Psaapl: yaue6Hoe ocobue / O. 167
I'96 A. T'ycman, C. I1. [TomerTkus, A. O. CmupHoB; C.-
[TerepO. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUSI. -
CIIb. : U3n-Bo I'YAIL, 2015. - 77 c.




https://e.lanbook. | ®uxrtenronsr I'.M. OCHOBBI MATEMATHYECKOTO 9BC Jlanp
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBbI MAaTEMaTHYECKOTO OBbC Jlanb
com/book/411 | ananmza. B 2-x TT. Tom 2-ii - Cankt-IlerepOypr:
Jlans, 2008. - 464c.
https://e.lanbook. | CoopHuk 3a1a4 M0 MaTreMaTHYECKOMY aHaIu3y. Tom OBC Jlanp
com/book/2226 | 1. IIpenen. HempepsiBHOCTh. JuddepenimpyeMocTsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.
COopHUK 3a2/1a4 IO MAaTeMaTHYECKOMY aHalnu3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurterpansl. Psaapr: yueo. mocooue / JI.JI.
com/book/2227 | KynpsBues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | Banua K.B. Maremarnueckuii ananus. / K.B. 9BC Jlaus
om/book/74580 | Banaun, B.H. Banuisikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MareMaTu4eckoro 3BC Jlanb
om/book/2660 | anamuza. / A.®. bepmant, U.I'. Apamanosuu. - CII6.:
Jlans, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekuuu 1o MaTeMaTHYECKOMY aHAIU3Y. - ObC Jlanb
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremaruueckuii aHai M3 B 3a1a4ax u ObC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3nmobuna, JI.H. [Tocuriensckasi.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Marematuueckuii ananus. / E. B. ObC Jlanb
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YAK 517.9 3unrep A.A., Makaposa M.B. [ludpdepenunansHeie 100
ypaBHeHUs: yueb. nocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'YAII, 2014.- 56c.
YK 517.9 Maxkaposa M.B., [TombiTkun C.I1. IIpumenenue 50
T depeHIMATBHBIX YpaBHEHUH JUIs pelleHUs
NPUKIIAJHBIX 33/1a4: yueb.-meToa. nocodue/ 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. ['epman, T.B. MyparoBa. —
MI'TY um. H.D. Baymana, 2004. (Cep. Maremarnka
B TEXHMUYECKOM yHUBepcutete; Boimn. VII).
https://e.lanbook. | JKab6xo, A. I1. Tuddepenimnansabie ypaBHEHUS U ObC Jlanb
com/book/211928 | ycroitunBocTh: yueOnuk / A. I1. XKabko, E. /1.
Kotuna, O. H. YUmwxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.
7. TlepedeHb 3JEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
[epeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OpPMAIIMOHHO-
TEICKOMMYHHUKAIIMOHHONW ceTh «VHTepHeT», HEOOXOAMMBIX [UIi OCBOCHHUS JUCIMIUIAHBI

npuBezieH B Tabnuue 9.

Tabmmma 9 -

TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHEeT»

[lepeueHb 3NEKTPOHHBIX 00pa30BATENBHBIX pECcypcoB HHGOPMAIMOHHO-


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
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

URL anpec HanmenoBanue
http://www.math-net.ru OO01IepOCCUICKIIT MATEMAaTUUECKUI MOPTaT
http://mathhelpplanet.com/ Marematnueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlaub»

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOrO OOECHEYCHHS, HCHOIB3YeMOTr0 NpPH OCYIIECTBICHUU
00pa3oBaTeNILHOTO MpoIEcca [0 JUCHUIIIHHE.
[Tepeuens ncmosp3yeMoro NporpaMMHOTO oOecnieueHns npeacTasieH B Tadbmume 10.

Tabmuna 10— [lepeueHs mporpaMmMHOTo 0O€CIICUCHIS

Ne /i HanmenoBaunmne
1. Microsoft Windows

2. Microsoft Office

3. MathType

4, Wolfram Mathematica

8.2. IlepeucHb WH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMbIX npu
OCYILECTBIICHIUH 00pPa30BaTEIBHOTO MPOIECcca MO AUCIUTUINHE

[lepeuens WMCTHONB3yeMBIX HH(DOPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

No /1t HanmenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, PecTaBieH B Tadnuuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

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

1 | JleximoHHas ayIuTOpUs

AynuTtopus Ui NPaKTUYECKUX 3aHATUI

10. OueHouHbIE cpeCTBa ISl IPOBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CocTaB OIICHOYHBIX CPEACTB/JISA TPOBEACHHS IPOMEKYTOYHOH AaTTeCTaIluu
oOyJaromuxcs Mo AUCHUIUINHE TPUBEACH B Tabmuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS MPOBEIACHUS TPOMEKYTOUHOH aTTeCTaIlluu

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

DK3amMeH Cnucok BONpOCOB K IK3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTEHIINH OOyJaronMMuUCs MPUMEHsSeTcsl 5-0aiTbHas MIKaja OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXET MCIIOIB30BAThCA



http://www.math-net.ru/
http://e.lanbook.com/view

100-0ampHas  mkaia

MOJAYJIbHO-PEUTHUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCITIOJIBb30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM

I'VAIL

Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OI1eHKa KOMITETEHIUN

5-0ayuipHa IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUHA

— oOyyvaromuiicss TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €r0 U3JIaracr;

— OIrpasACb Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JIMTCPATYpBhI,

«OTJIIHOY o
GAUTCHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MMPAKTUICCKON
JESITEIbHOCTBIO HAIPaBJICHMUS;
— yMesi0 000CHOBBIBAET U apIYMEHTUPYET BbIIBUTAEMBIC UM UJICH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIEIUATM3UPOBAHHBIX MIOHITHUM.
— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaTYpPhL;
OPOLLOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;
p — YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JAESITeIbHOCTHIO
«BAUYTCHO»
HaIPaBIICHUS;
— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— BJIaJICET CUCTEMOM ClelaIn3uPOBAHHBIX TOHSITUH.
— o0yyaromuiicss YCBOMJI TOJbKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
M0 CYHIECTBY M3J1araeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI;
— JIOTyCKaeT HeCYNIECTBEHHBIC OMMMOKN M HETOYHOCTH;
«y/IOBJIETBOPUTEITHHOY .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHHMA
«BAUYTEHO»
HaIPaBIICHUS;
— c1abo apryMeHTHUPYET HayIHbIE MTOJ0KEHNUS,
— 3aTpynaHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;
— YaCTUYHO BJIAJICET CHCTEMOU ClelaTn3uPOBAHHBIX MOHITHA.
— oOyyaroluiicss He YCBOWJ 3HAYUTENBbHOM dYacTh MPOrpaMMHOTO
MaTepuana;
— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTEIIHLHOY i
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3aUTCHO»

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM NPUMEHEHUH 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHI.

10.3. TunoBbIe KOHTPOJILHBIC 33/IaHUS MJIN HHBIE MAaTCPHAITBL.
Bormpocs! (3agaun) nist sKk3amMeHa mpeIcTaBliIeHbl B Tadimie 15.

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne N ( ) Kon
i epeveHb BOIPOCOB (3aj1a4) Ui HK3aMeHa HHMKaTOpA
Cemectp Nel
1. | Ilpenen ¢pyHkuuu. Beruucnenue npeaenos. YK-1.¥.2
*—gx-2 OIIK-1.B.1

1. Beruucnuts npenen lim ——

OTtBer: 3

2. Berumcmuts npezen lim

Oteer: 8/5

x—oo X +2x—8

X=*a




3. Berumcnuts npexen lim ———

. - T
W=t 00 Sk X T L

OTtger: 3/2

4. Berauenuts npezen lim ————

Ko &%

Ortser: - 5/7

5. Beruucouts npegen lim —

K o

OTBeT: 0eCKOHEYHOCTEL

6. Bprumcauts npenen lim —2

x——2 —x-+2x+8

Ortser: -3/6 = -1/2

7. Borumcnuts npegen lim —

X— 00

OTBeT: 0€CKOHEYHOCTH

8. Bprumcnuts npeaen lim ———

2 X

Orser: 7/6
—6x"+9x—4

- .
9. Beruucnuts npexen lim ——

x—oo - —Tx+12
OTBeT: 0€CKOHEYHOCTH

10. Borunenuts npezaen lim ———

Oteer: 8/5

Kakue u3 npeacTaBneHHBIX HIKE MIPEIETIOB MOTYT OBITh BHIYHCIICHBI VK-1.B.2
METOJIOM JIEJICHUS Ha OOJIBINYIO0 CTETIEHh IEPEMEHHBIX ? OIIK-1.B.1
«  3x"—Bx
a) lim—
x—=0 x°+2x
. 2x” —dx—6
b) lim ———
x—3 2K —/XTa
. 3x’-—4x—4
lim ————
C) x—oo 2X°—3x—-2
. —x i
d) lim———
x—>3 2x"—bx—3
. X ]—Ex : -xt2
e) lim———
b Ix“—Tx+2
Otsert: a), C), €)
Kakas ¢yHKIIMS Ha3bIBaeTCSl HETIPEPBIBHOM B TOUKE Xo? YK-2.3.1
OrBer: ®ynkuus f(X) Ha3pIBaeTcst HeMpPePbLIBHOW B TOYKeE X0, €CJIH
OHA ompee/ieHa B HEKOTOPO OKPECTHOCTH 3TOH TOYKH X0 U
lim f(x) = f(x,)
X
Uemy paBHa cyMMa KOHEYHOTO YHCJIa 0ECKOHEUHO MaJIbIX (YHKITANA? YK-2.3.1
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MAJIbIX (PyHKIMI —
3T0 PYHKIMSA 0ECKOHEYHO MaJiasi
Teno mBuskercs no 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B YK-13.1

MOMEHT BpeMeHu { =1? Banuiimre HOMEp BEPHOTO OTBETA.




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

1) BBIYHCIIHTE NPOU3BONHYIO QYHKIMH V = x ~ + 4%

Otser: 2x + 4% In4

2) Bepno mu yrBepxaenue: «[Ipon3BoaHas cyMMbl IBYX
muddepeHurpyembIx GyHKIUI paBHA CyMMe POU3BOJHBIX ITUX
¢bynkuuity. OTBET apryMeHTHpYHTE.

OTtBeT:
IpaBuia nuddepeHINPoOBaHUSI MOTYT OBITH 3aIMCAHBI:

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

N

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

| I} ulxhvlx —ulxjvlx

“ () -

w

ve(x

®opmyJia Ne4 kak pa3 u o3Hauyaet, 4To «IIpousBogHass cymMmmMbI ABYyX
auppepeHunpyeMbix GyHKUMIA paBHA cyMMe NPOU3BOIHBIX ITHX
GyHKumin».

VYK-1.B.2
OIIK-1.B.1

1) BBIYHCITHTE TPOU3BOAHYIO QYHKIMM V = x~ - 4%

Otreer:v = x - 4% (2 + xin4)

2) Bepno nu yrBepkacHue: «I[Ipon3BoaHas Npou3BEICHUS IBYX
g depeHnpyeMbIX QyHKINN paBHA MPOU3BEACHUIO TPOU3BOIHBIX
TUX QyHKUM». OTBET apryMeHTUPYHTE.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBunia qpud¢epeHnnpoBanust MOTyT ObITh 3aIIMCAHBI:
. (C-u(x))'=C-u'(x)

N

. (U(X)2v(X))'=u'(X)£V'(X)
- (U()-v(x)) =" (X)-v(X)+u(x)-v'(x)

| I} ulxhvlx —ulxjvlx

4 G =

w

ve(x

®opmyaa Ne3 —3t10 GgopmyJia AJis1 BBIYMCIEHUS MPOU3BOIHOI
npousBeleHus ABYX AU depeHunpyeMbIx GyHKUM, OHA He
COOTBETCTBYET NMPHUBEACHHOMY B YTBEPIKIECHHH TEKCTY.

VYK-1.B.2

Haiinute popmyny ¢ ommnbOkoil. ApryMeHTHpPYHUTE CBOM OTBET.

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

2. (U()Ev(X))'=u"(X)xVv'(X)

YK-2.3.1
OIIK-1.B.1




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

ulx wilxlvlxl—ulx)vix

OtBer: omuoOka B popmyJie Ne3. 1o npaBuny auddepenunupoBanus

npousBeleHus ABYyX AupdepeHunpyembiX GyHKIUI MIPOU3IBOAHASA

NPou3BeeHUsI BbIUncasieTcs mo gopmy.ie:
(u(x)-v(x))"=u’(x)-v(X)+u(x)-v'(x)

[TpaBuna nuddepennmporanus. [IponsBoaHas ClI0XKHON (HYHKIHU.
Samanue 1.
1) HaiimuTe nmpou3BoAHYIO (PYHKITHH

y =5cos(7 +8x) + V7x—8

OTtBer:
3

7 _3

—40sin(7 + 8x) + n (7x—8) ¢+

2) HazoBute kakoe-11u00 mudpoBoe cpesicTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CHyHTE Balll BHIOOD.

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe od0ecrnedyeHue, BKJao4valiee 60J1b10i HA0op
MaTeMaTu4ecKuX GyHKIHUI B TOM YHCJIECHCTEMY KOMNbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3anganue 2.

1) Haiiaute npou3BOIHYIO (PYHKIIMH
v = 5cos(5+ 2x) #In(5x— 2)
OtBer: —10sin(5 + 2x) * In(5x — 2) + 5cos(5 + 2x) # >

Ex—2

2) HazoBute kakoe-1u00 1udpoBoe CpeacTBO, IPUMEHUMOE JIJIS
peuieHus qaHHou 3agaun. O60CHyHTE BaIll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUISl pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
NnporpaMMHoe odecrneyeHue, BKJIOYamwiiee 00Jb110i Hadop
MaTeMaTH4eCKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajnre0Opbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHbBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

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

-24

S
cos” [(7T+4x

eIn(7x— 4) + 6tg(7 + 4x) * ;—_4

(In(7x— 4))?
2) HazoBure kakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE IS

VK-2.V.1
YK-2.¥.3
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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

pereHust faHHOM 3aaaun. OGOCHYHTE Balll BEIOOP.

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUISl pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJalo4vallnee 00J1b110i Hadop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIECHUCTEMY KOMIbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 4.

1) Haiinure nmpou3BoHy0 QYHKIIUH
v =4/ 2 — 6sin(7 + 4x)
Otser:

1

2,/2 —6sin(7 + 4x)
2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
pereHust gaHHou 3agaun. OG0CHYHTE Balll BHIOOP.

(—24)cos(7 + 4x)

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl pelleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe obecrieueHue, BKJIOUYamiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHI U BU3YAJbHBIM CONPOBOKIEHHEM.

3ananue 5.
1) Haiiaute npou3BOIHYIO (PYHKIIMH

v = 5cos(3 +4x) + log,(3x— 4)

Otser:

3

(3x—4)In4
2) HazoBure kakoe-1100 1iuppoBoe CpeacTBO, IPUMEHUMOE /TS
pereHust faHHOM 3agaun. OGOCHYHTE Balll BHIOOP.

—20sin(3 +4x) +

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JUIS pelleHus JaHHo# 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIe CUCTEMY KOMITIbIOTEPHOM
ajiredpbl, OPUEHTUPOBAHHYIO HA MOJATOTOBKY MHHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUSAMH U BU3YAJIbHBIM CONPOBOXKICHHEM.

IIpoBeprpTe sIBIISIETCA U BBIPA)KEHNE YK-2.3.1
& (—24)cos(7 + 4x) OITK-1.B.1

2,/2—6Ein(T+4

NPOU3BOIHOM QyHKUMHU ¥ = /2 — 6sin(7 + 4x) ? OTBET 00OCHYMHTE.
OtBeT: BbIpaskeHHe ABJISAETCS NPOU3BOIHOM 1151 PYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3SITh IPOM3BOAHYIO OT

v =42 — 6sin(7 + 4x) I BLIYHCIUTH HeONpeaeIeHHbIH
HHTErpaJ

1
J £ (—24)cos(7 + 4x)dx
2,/2— 6sin(7 + 4x)
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11.

3anummTe ypaBHEHHE KacaTelbHol K rpaduxy QyHKmun y=x° - 2
B €ro TOYKe ¢ adcmuccon Xo= 1
OrBer: y=3x-4

VK-2.3.1

12.

B kaKkoii TOuKe ypaBHEHHE KacaTeIbHOM K rpaduky GpyHKIUM y=X° -2
nmMeet Bua Yy=3x-4

OTtBer: Xo=1

3amada MOKeET OBITh perieHa 1Byms criocodbamu. O0ocHyiTe 00a
criocoba pereHusl.

Otgert: IlepBblii cC1IOCO0 OCHOBAH HA ONpe/le/IEeHUN KACaTeJbHOH K
rpaguky GyHKIUH — ITO 001Iasi TOUKA rpadpuka pyHKIHHN U

NPSIMO, SIBJISIIONIEHCS KacaTeJbHOM, T.e. HY’)KHO PellIUTh CHCTEMY
(y=x-2
aBHEHHIA |-
P y=3x—4
IIpu BTOPOM cnioco0e pemnieHusi, HeOOX0AUMO CPABHHUTH 0011Iee

ypaBHeHHe KacaTeabHoil ¥ = y(x,) + ¥ ‘(XD:I (x— x,) my=3x-4

VK-13.1

13.

ITyctsb B TOUKE (X0, Yo) MepecekaroTcs aBe kpubbie Y=f(X) u y=g(X). Obe
¢byukuuu Y=f(X) u y=g(X) umeror npousBogHbie B Touke (Xo, Yo). Uemy
paBeH YroJl MeX1y KPUBBIMH?
OtBer: Yriom ¢ me:xkay kpubiMu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3BIBAETCS YIoJI MEKAY KAcaTeIbHBIMH K MPSAMBbIM,

g lxg ) —F (xp

NPOBEICHHBIMHU B TOYKe (X0, Yo0) H tg(e) = 11 (xg)-g (x
R | B ]

YK-1.3.2

14.

[TycTh monokeHue TOUKH NMpu € ABUKEHUU 3a1aércsa Qynkiumeit S=S(t),
rae t — BpeMmsi. YeMy paBHa CKOPOCTh TOYKH? BrImuimmTe HOMep BEpHOTO
YTBEPIKICHHSI.

a) CkopocTh TOYKH paBHA NPOU3BOIHON (pyHKImn S(t)

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

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OtBeT: a)

YK-2.B.1

15.

[MTycte ¢pynknus y = f(x) 3agana Ha uatepBaie (a, b). Hazoure ycnoBue
yObiBaHus GyHknuu y = f(x) Ha unTepBane (a, b).

OtBet: Ecin npousBognas pynkuuu y = f(X) orpunarenbHa 1jas
BCEX X U3 HHTepBaJja (3, b), To pyHKuus yobIBaeT Ha 3TOM
HHTEpBaJIe.

YK-1.3.2

16.

[MTycte ¢pynkuus y = f(x) 3agana Ha uatepBaie (3, b). HazoBure ycnoBue
BBINMYKJIOCTH BBepX (yHKIMH y = f(X) Ha uHTepBaje (a, b).

OtBet: Eciin BTOpast npousBoanas pynkuuu y = f(x) orpunarenbHa
A5 BeexX X U3 mHTepBaJa (a, b), To pyHKuus BhIMyKJIa BBEpPX Ha
3TOM MHTepBaJe.

YK-1.3.2

17.

ITycts Gyuknus y = f(X) 3agana Ha uatepsaie (a, b). HaszoBute ycnosue
BOTHYTOCTH (BBIITYKJIOCTH BHM3) QyHKIMH Yy = f(X) Ha nHTepBaie (a, b).

YK-2.B.2




OrBer: Eciin BTopas npousBoaHasi pyukuuu y = f(X)
MOJIOKUTEJILHA JUISI BCEX X M3 HHTepBaJa (a, b), To pynkuus
BOTHYTA (BBIMYKJIa BHU3) HA 3TOM HHTEPBAJIe.

18.

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

(a, b).

W3BecTHO, 4TO B TOUKE Xo Ha uHTepBate (3, b) mpousBonHas hyHkiuu y
= f(x) paBHa Hym0. Kakux gaHHBIX HE XBaTaeT, YTOOBI yTBEP)KAATh, YTO
B TO# TOUKe (PYHKIUS UMEET MaKCUMyM?

OrBer: B Toukax 3xcTpeMyMa Ha uHTepBaJie (3, D) npousBoaHas
¢dynkuum y = f(X) paBHa HyJ110 (He00X0AUMOE YCI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOIi MAKCUMYMa, MUHMMYMA WJIM Nepernda
rpaduka pyakuun. s Toro, yTo0bl B TOUYKeE ObLJI MAKCUMYM,
npou3BoaHasi GyHKIMU J0KHA MEHATDH 3HAK C MJII0CA HA MUHYC.

YK-2.B.2
OIIK-1.B.1

19.

Kakas npsiMast TiHWS Ha3bIBA€TCSl aCHMITTOTOM Tpaduka QyHKIIHH
y=f(x)?

Otget: [IpsiMas TMHMS M HA3bIBaETCS ACUMIITOTOM rpadguka
¢yuxuuu y=f(x), ecaiu paccrosinue d oT Touku M, Jexkamieil Ha 3TOM
rpajduxe, 10 NpAMO M CTPEMUTCH K HYJIIO IPU HEOTPAHUYEHHOM
YAaJIeHUH 3TO TOYKH 1O rpaguKy OT HAYa1a KOOPAMHAT B
0€CKOHEYHOCTbD.

VK-1.3.2

20.

BepHo 11, 4yTO BBIpaXkeHue
5, 2 ., 2
S 1o,
4 37 5
SBnsercs pemenneM | (5x° — 2x= + v x* )dx ? OTBeT 00OCHYNTE.
[TpuBenuTe ABa ciocoba pereHus.
OrtBer: BbIpaxkeHue

> - 5
5.4 _2 3,2 =
JX —ox toxt 5 siBJIsieTCS peleHneM

J (5x% —2x% + \.-"F]dx

1|

+5

151 oTBETAa HA ITOT BONPOC MOKHO B3SITh HHTErpaJl
J“ — 5 2 2z >

(5x° —2xX" + ¥ )dx=—x*—=-xX*+=-x1+C
4 3 5
5 a 2 3 2 E o
T Jx' —ox o+ 5 -3T0 0aHO W3 pemenuii npu C=5.

Bropoii BapuanT E)ememm: B3AITh NPOU3BOAHYIO OT
5 2
I
4 3

=
dynkmun  5x° —2x” + Vx? | sHaunMT BHIpaKeHHe
:

2 -
+oxz+ 5, NPOU3BO/IHASI PABHA NOAUHTErPaJIbLHOM

5 . 2 =
;x“ - Exg +-xf+5  SIBJIAETCS pellleHUeM HHTerpaa.

YK-2.¥.1

21.

1. Beluuciauth HeONpeaeNEHHBIN HHTETpa:

J (5x% —2x* + \.-"Fjdﬂ'

YK-1.¥.2
VK-2.V.1




2. BwruuciauThs HeonpeeaEHHBIN HHTETPAT:

[ . 1
J (Vx*+3x" -5 =)dx
Vo

OrtBer:
33 3 L
—xi + Ex“ —20x+ C

5

3. BbrumucauTh HeonpeneEHHBINA HHTETpall:

- —
i

-

J N ax

E‘f.
OTtBeT:

3¢ 67

—x3+ —axs+ C

8 7

4. BbluucnuTh HEONpeaeaEHHbIA HHTETpall:

Jedx

Fad - "l'."_"‘
X — vx*©
J x3

OTtBer:
5

0,5x*+0,8x 1+ C

5. BbraucnauTs HeonpenenEHHbII UHTerpat:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
e )

22.

Metoabl MHTETPUPOBAHUS: METOJ] BHECEHHUS 0] 3HaK nuddepeHiuana

Y METOJ] 3aMEHBI IEPEMEHHON UHTETPUPOBAHMSL.

1. BeiOepure MeTO]l MHTETPUPOBAHUS U BEIYUCIUTE UHTETpAIl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

J“ 2xdx
Vxi+ 3
OTtBeT:
2Jx2+3+C
MO)KeT 6I)ITI) le/[MeHeH KaK ME€TOJA BHECECHUH 110/ 3BHAK

Au(ppepeHnnana TaK U METOJ 3aMeHbI IlePpeMeHH O
HHTErpUpOBaHMusl.

2. Bribepute MeTO MHTETPUPOBAHUS U BHIUMCINTE UHTETpAJl.
VYKaxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:

[ dxdx
J x*+1
OTBeT:
Zarctg(x*)+ C
MoaxkeT ObITh NPUMEHEH KaK MeTO0/l BHECEHHS MO0/l 3HAK

VK-2.B.2
YK-1.¥.2




auddepenuunaia Tak ¥ METOJ 3aMeHbI NepeMeHHOM
HHTErPUPOBAHUS.

3. BeiOepure MeTO MHTETPUPOBAHUS U BBIUMCIINTE UHTETpaJl.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN :

J xsin(x* + 3)dx

OTtBeT:

1 5
—;cﬂs[x +3)+cC

dd

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

4. BpiOepuTe METO/I MHTETPUPOBAHUS U BBIUYUCIUTE UHTETPAJL.
VYKaxkute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

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

5. Bribepure MeTO MHTETPUPOBAHUS U BBIUUCIUTE UHTETpall.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

[ dx
[
OTBeT:
—2In|4 — x|+ ¢

MoskeT OBITH IPUMEHEH METO/ 3aMEHBbI epeMeHHOH
HHTErPUPOBaHUS.

23.

3ananue 1.

1) BBIYHCIUTH, IPUMEHUB METOJ HHTETPUPOBAHUS MO YACTSIM:

J X % cosxdx

OtBer: xsinx + cosx + C
2) HazoBure kakoe-mub0 1KU(POBOE CPENCTBO, MPUMEHUMOE IS
peuieHus qaHHo 3a1aun. O60CcHyMTe Ball BHIOOP.

OTger:
K uudpoBbiM cpeacTrBamM, KOTOPble MOTYT ObITh NMPUMEHEHBbI [JIf
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HaboOp
MaTeMaTH4YeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BbIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHHEM.

3amanue 2.

YK-2.V.1
YK-2.¥V.3
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
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1) Beraucnuth, MpUMEHUB METOJT MHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

Otreer: (x +1)e* —e* + C
2) HasoBure Kakoe-n1u00 mH(PPOBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qanHou 3agadn. OO00CHYITE Balll BEIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPHUMEHEHbI ISl
pelieHusi aHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BBIYHCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIECHHEM.
3amanue 3.

1) BerunciauTh, IpUMEHUB METOJI UHTETPUPOBAHMUSI 110 YACTSIM:
J xinxdx

OtBer: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-a1u00 MH(PPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHbI IJIsi
pelieHusi JaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yailee O00JbIIOH Hadop
MaTeMaTH4YecKuX (YHKUIMA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMU U BU3YAJbLHBIM CONPOBOXKIEHHEM.
3anganue 4.

1) BeruncinuTh, NPUMEHUB METOJ HHTEIPUPOBAHUS 10 YACTSM:
_'|,': * ginrdx

OtBer:—x” cosx + 2xsinx + 2Zcosx + C
2) HasoBure Kakoe-1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CcHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacrBamM, KOTOPbIe MOTYT ObITh IPUMEHEHBbI 1151
peuleHusi 1aHHoM 3aaaun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrnieueHue, BKJIOYammee 00J1b110ii Hadop
MareMaTu4ecKux GyHKUU B TOM YHCJIe CUCTEMY KOMIIbIOTEPHOi
ajiredpbl, OPMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

Samanue 1.

1) BbluuciIUTE ONPEICICHHBIN HHTETPAT:

J dx
0

OtBer: 2
2) HazoBute kakoe-1m00 HUppPoBOE CPEACTBO, MPUMEHUMOE IS

YK-2.¥.3
OIIK-1.B.1
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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
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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
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perieHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTtBet:
K mudpoBbiM cpeacrBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi JdaHHOW 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4YecKHX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3aganue 2.

1) BblunciIuTE ONPEICICHHBIA HHTETPA:

1

J 2dx

a0

OtBet: 2
2) HazoBute kakoe-1nu00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacrBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JJIsl
pemieHdsi JaHHOM 3amaum  otHocuTcss Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYawIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3amanue 3.

1) BbluucInTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

Oreer: 9/2-4/2=5/2
2) HazoBute kakoe-mu60 mudpoBOe CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYIiTe Balll BEIOOP.

OTtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IJIs
pemieHust JaaHHOl 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJWOYawilee O00JbIIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJie CHCTEMY KOMIILIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM COIIPOBOKICHUEM.

3aganue 4.
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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

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

0

J x¥dx

-1

Oteer: 0-1/4=-1/4
2) HazoBute kakoe-i1n00 nuppoBoe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agadn. OO60CHYIiTE Balll BEIOOP.

OrtBer:
K mudpoBbIM cpeacTtBaM, KOTOpble MOTYT ObITh NMPUMEHEHBI IS
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHHe, BKJIO4Yailee O00JbIIOH Hadop
MaTeMaTH4YecKuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YaJbHBIM CONPOBOKIEHHEM.

3aganue 5.

1) BbluuciIUTE ONPEICICHHBIA HHTETPA:

1

[ean

-1

Oteer: e-e?
2) HazoBute kakoe-11u60 nuppoBoe CPeaCcTBO, IPUMEHUMOE TS
pereHust gaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHHe, BKJOYaIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

25.

1. TIpounTerpupyiiTe TPUrOHOMETPUUYECKYIO () YHKIIHIO

( cosx dx

OtsBer: 0,5

2. TlpouwHTETpUpYyHTE TPUTOHOMETPHUIECKYIO (DYHKITHIO

VYK-2.V.3
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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

( COSX X

Otger: 0
3. TlpouHTerpupyiTe TPUrOHOMETPUIECKYIO (PYHKITUIO

|r cos 2x dx

1z

OtBer:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUIECKYIO (PYHKIINIO

|r siny dx

OtBer: 2

5. IIpounTerpupyiite TPUrOHOMETPUIECKYIO (DYHKIIHIO

sinx dx

(] .-_'_5.-|

OTtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(x; V) Ha3bIBA€TCSA HENPEPHIBHOM B TOUKE YK-1.3.2
My (x0;¥g)?
OtBer: PyHKUHUA Z = f(x;v) naspiBaercs HelnpepbIBHOM B TOUKeE
My(x4; vy ), ecin OHA omIpeaesieHa B ITOI TOYKe U HEKOTOPOii ee
OKPECTHOCTH, UMeeT npenes l[im f( M) W ITOT mpeaes paBeH
M—M,
3HA4YeHUI0 PYHKIUM Z B TOUKe M
27. | Kakas u3 popmyn cootBercTByeT muddepentuany Gpyakmun y=e2*? YK-2.3.1
a) dy=2e?*dx OIlK-1.B.1
b) dy=e*dx
c) dy=2e*dx
OrtBer: a)
28. | YacTHble IPOU3BOIHBIE YK-1.¥.2
. @z E
1. Haiinure yacTHbIe IPOU3BOIHBIE e g— GbyHKIIN

_ sin(3+8x —7y)

2 — .I'S_'l.'?
cos(3+8x—Ty)+8( 2—.1"1_1.' ! ]—sz’niE—Bx—?}'13.1"'_1.' !

3,7

Z

OTtBer:

[2-x

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




o gz o=
2. Hailigure 9acTHBIC MPOU3BOIHBIC e e byHKIIIHN
d

_sin(3 + 2x — 5y)

z

2 —x*y?
Orger: cos(3+2Zx—5y)+Z( 2—.1"}_1.' ! :Irs'liri':EI—Z.r—E_y 24.1"1}' !
I'Z—x'}}"- )
—cos(3+2x—5y)*5(2— x*y") + sin(3+ 2x— 5y)7x*»y*
(2 —x*y")?

o dz A=
3. Haiinure yacTHBIE IPOU3BOIHBIE e byHKIUH
L

_ sin(1+4x —3y)

=

34 _'x':_'u?
o cosl1+4x—3y) 54|'3—x":}". :|—5'z'ri':.1.—4x—3}'ZZxL}".
TBeT: > 2
[g+x=%")
—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»"
(3 + x2y7)2
d
4. Haiinute yacTHBIE MPOU3BOIHBIE ﬁ " Z—E byHKIIUU
sin(7 +4x —7y)
z= -
3 — .'I":'_'L-'E
o . cos(T+4x—Ty):4(3—xTp¥ £ sin(T+ax—Ty 325"
TBET: PG
—cos(7T+4x—7y) *7(3— x*y®) + sin(7 + 4x— Ty)6x’y°
(3 — x3y6)2
a
5. Haiiaure yacTHbIE TPOU3BOIHBIE ﬁ u j—s byHKIIUU
sin(5 + 8x — 5y)
z= .
3 — :x-f-lr:-E
o . E‘I:IS":E—BJ.'—E}':53[E—A'-}}'b:|—5'E'i'!':5—3x—5}':41'1}'5
TBET: I'3—1'4}'E':I£
—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x — 5y)6x*y°
(3 —x*y®)?

29.

Brinucath ycrnoBre nIpu KOTOPOM BhIpasKEHHE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npecTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: [laHHoe BbIpakeHue MpeacTaBisieT co00ii nupdepenunan GyHKuun
u(x,y,z), ecaun: P(x,y,z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) o
X,
Q(X,y,z) - 370 yacTHasi npou3BoaHasA GyHKIUH U(X,Y,Z) MO Y:
R(X,y,Z) 3T0 wacTHast npou3BoaHasi PyHKIMHU U(X,Y,Z) 1O Z.

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




30. | Kakast Touka Ha3bIBaeTCs TOUKOM MakcumyMma GyHKmn Z = f(x; v)9 YK-2.3.1
Otser: Touka (x;;V,) Ha3bIBaeTCs TOYKOH MAKCHMyMa GYHKIHH
z = f(x;v) , eciin cymecTByeT Takasi 0 - OKPECTHOCTh TOUYKH
(x5: Vy ) ¥ 219 BCeX TOYEK (X; V), OTJIMYHBIX OT (X ; Vy ), M3 O-
OKPECTHOCTH TOYKH(Xy; Vy ) BHINOJIHSIETCH HEPABEHCTBO:
£ 1) < Flxgivo)

31. 1. Haiitu npou3BoHYyI0 GQYyHKIIUH YK-2.¥.1
}c[x. "-:' = (B +5x% + 2_"-'+ - ?-X'E_"-'L':': B TOUKE I{[l-l:' (0] OIIK-1.B.1
HaInpaBIeHUIO K Touke M (2,6)

-2256
OTBeT: —
V2
2. Haiiti mpon3BoiHYIO (QYHKITMH
fle,v)=(7—x%+2y77 — x7*v¥)7 B rouke K(1,1) mo
HaIpaBJIeHHIO K Touke M (4, 3)
OTBeT: ——>
w13
3. Haiiti mpou3BoaHYIO QYyHKIIUU
fle,v) = (7—2x"%+2y7% —x%y™1)* B rouke K(1,1) mo
HarpasJeHnIo K Touke M (5, 2)
OtBer: =
'
4. Haiitu npon3BoAHYIO QYHKIUIO
Floe,v) = (11— 2x? + 2v7 — x®y7*)% B rouke K(1,1) mo
HaIpaBJIeHHIO K Touke M (5,6)
0 _—1520
TBET: ——
5. Haiitu mpousBoiHyt0 QyHKITMH
fle,y) = (5+4x 1 —2v? — 2x%y*)® B rouke K(1,1) o
HarnpasJeHnIo K Touke M(2,3)
OtBer; —=>
V5
32. | ChopmynupyiiTe HEOOXOAUMOE YCIOBHE IKCTpEMyMa VK-1.3.2
nudpepeHnupyeMoil pyHKIUM ABYX mepeMeHHbIX Z = f(x;v).
OtBer: Ecoin B Touke N(x,;v,) nuddepenuupyemas GpyHKIUs
z = f(x;¥) nMeeT IKCTPEMyM, TO ee YaCTHbIe IPOU3BOAHbIC B ITOM
Touke paBubl Hyito [, (xp;vy) = 0, f' (x;v,) = 0. I10 ycaoBue
Ha3bIBaeTCs He00XO0IUMBbIM YCJI0BHEM IKCTpPeMyMa.
33. | Kakoe ypaBHeHHe Ha3bIBaeTCs qU(PepeHIINaIbHBIM YpaBHEHHEM YK-2.3.1

MepBOro nopsiaka?
OtBer: /luddepeHnnanbHbIM  ypaBHEHHEM IEPBOro MOPSAKA
Ha3bIBaeTCs ypaBHEHHUe, cBs3bIBawowiee X, Y H Y'. OHO MokeT ObITh
3aJ1aHO0 B OJHOI U3 ¢opm:
F(x,y,y') =0,

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




34.

B kakom cinyuae pyuxiust y=¢(X,C) (wiu D(x, y, C) = 0), sBuseTcs
o01muM perienueM nudGepeHnaTbHOr0 ypaBHEHUS TIEPBOTO MopsiaKa?
OTtBer: O0mUM pemieHueM (00IIUM MHTETPAJIOM)
auddepeHINATBHOIO ypaBHEHUsI MIEPBOI0 MOPSAAKA HA3bIBAaeTCS
dyukuus y=¢(X,C) (nau P(x, y, C) = 0), koTopan

a) ABJISETCS pellleHueM YypaBHeHHUs NpH oM gonyctumom C;

0) J1000e pemieHne MOKeT ObITH MOJYYEHO U3 Heé NPU HEKOTOPOM

3Ha4YeHUM NOoCTOsTHHOM C.

YK-2.3.1

35.

SBnsiercs i QyHKImst X~ + ¥- — 2x = € 06LWIKM pelIeHHeM
nuddepeHmanbHOro ypapHenus X+yvy' = 1?

OtBet: AnddepeHnupys ykazaHHy0 HESIBHO 32IaHHYI0 (PYHKIIHIO
x* 4 y* — 2x = C, nony4aem paBeHcTBO:2x + 2yy' — 2 = 0, T0 ecTh
x+yy' =1

Na, pynknusa x° + y* — 2x = C saBjsieTcs 00IIAM peieHreM
AU(pPepeHnaTBLHOI0 YPABHEHUS.

VK-2.V.1

36.

Harigure oOmue pemenns quddepeHimaibHbIX ypaBHEHUH,
MpecTaBIeHHBIX HIKEe. HazoBuTe kakoe-mibo 1udpoBoe cpesicTro,

KOTOPOC MOXKCT OBITh MMPUMCHCHO IJIA pCIICHUA JJAaHHOMU 3aJa4u.
1

OtBer: y =In|x| + C

OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
JIA peme}mﬂ JIaHHOﬁ 3agavu, OTHOCUTCH
Wolfram Mathematica

2. y' =2
- x

OrBer: ¥y =5In|x| + €

Oanum u3 nHQPOBLIX CPEICTB, KOTOPbIE MOIYT OLITH PUMEHEHbI
IS pelleHns JaHHOM 32124, OTHOCHTCS

Wolfram I\/I_athematica

1
'

. 'LJ' = —
3 - 3x

OtBer: y = % In|x| +C

OnHuMm U3 uu@poBbIX CPEACTB, KOTOPbIe MOI'YT ObITH IPUMEHEHbI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica

OrBer: y =7 In|x| + €
OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCHUTCS

Wolfram Mathematica

5 y' =2
- x

OrBer: Yy =3 In|x| + C

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




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

Wolfram Mathematica
9

6. y' ==
X
OtBer: Yy =9In|x| + €
OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 32124, OTHOCUTCSA
Wolfram Mathematica

1. =2
C ) .
OtBer: ¥y = 12In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUISl pelleHus JaHHOM 3a1auy, OTHOCHTCS
Wolfram Mathematica
2. y'=2
C ) .
OrBer: ¥y =31In|x| + C
OanuM u3 uMPPOBBIX CPEACTB, KOTOPbIE MOI'YT ObITH IPUMEHEHbI
JUIS pelieHus JaHHOM 3a1a4y, OTHOCHTCS
Wolfram Mathematica
3 '|.‘:|'|I = E
. .
OrBer: y =17In|x| + C
OnHum u3 undpoBbIX CPEACTB, KOTOPble MOI'YT ObITH IPUMEHEHbI
JJISI pellleHUs] TaHHOM 32124, OTHOCHTCS
Wolfram Mathematica
—

4, y' =

x

OrBer: y =27In|x| + C

OnHum u3 nndpoBbIX CPeaCcTB, KOTOPbIe MOIYT 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 auddepeHInanbHbIX YpaBHEHHUH, TPeCTaBICHHbBIX
HUXKe

3. y =—

OtBer: y = 1 In|x| +2
4.y =

AN 1]

OtBer: ¥y =7 In|x| + 2

VK-2.3.1
YK-2.V.1
YK-2.¥.3




OrBer: ¥y =3 In|x| + 2
6. v =2
o) .

OtBer: ¥y =9 In|x| + 2
7. y' = i—'

OtBer: ¥y = 12In|x| + 2
8. y =%
C ) ~
OrBer: ¥y =31In|x| + 2
9. y' =2

OrBer: ¥y = 17In|x| + 2
10.y' =2

x

OrBer: ¥y =27 In|x| + 2

38.

Beimumute HOMCDP 110 KOTOPBIM PACIIOJIOKCH PAd, AJIs1 KOTOPOT'O HE
BBITIOJIHACTCA HGO6XOI[PIMI>II>1 IMPpU3HAK CXOI[I/IMOCTI/I?

- n®+3
1) E:;;;n%j?

- 2
2) Z'TE:I‘.123+-J.-
3) 21

- ™
21"
nZ+3
o ] 3
4) Z n=1

Fn? -2
n+1

Otser: 3)

YK-1.3.1

39.

Kakne IMPU3HAKU UCCIICAOBAHHA HA CXOANMMOCTb IIPUMCHAIOT IJIA
YHCIIOBBIX PSJIOB C TIOJOKUTEIbHBIMU YJICHAMU?
a) mpusHak /lanamGepa

b) npasuio JlonuTas
c) metox Kpamepa
d) mpusnak Komu.

OrtBer: a), d)

YK-2.3.1

40.

Ecnu psa cxoauTces, TO 4TO MOKHO CKa3aTh 00 00IIeM YJIeHe STOTO
pana?

Otger: Ecau psin cxogurcsi, TO ero o01IMii YjieH i, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0.3To yrBep:KaeHHe Ha3bIBAeTCs

71 —+00
HEeO00XO0AMMbIM NMPU3HAKOM CXOAMMOCTH psifa. B yacTHocTH, eciin
001U YJIeH 1, He CTPEMHUTCH K HYJII0, TO PSiJi PACXOAUTCS.

YK-2.3.1
OIIK-1.B.1

41.

Ecnu o6muii uieH psaga i, He CTPEMHUTCS K HYJIIO0, YTO MOXHO
YTBEPKJIaTh O CXOJAUMOCTH psia?
Otger: Ecam psig cxogurcs, TO ero 0011Mii YieH 1, CTPeMUTCH K

YK-2.V.1




HYJI0, T.e. [im 1 = 0. 93T0 yTBep:KAeHHe HA3bIBAeTCH

n—*oo
HEe00X0AUMbIM MPU3HAKOM CXOJAMMOCTH psiaa. B yacTtHocTH, eciiu
001U YJIeH 1, He CTPEMHUTCH K HYJII0, TO PSiJi PACXOAUTCS.

42. | OOuwii 4ieH psga it, CTPEMHTCS K HyJr0. JloCTaTOYHO JIM 3TOTO st VYK-1.B.2
TOT0, YTOOBI YTBEPkKAATh, YTO JAHHBIN PSJT CXOIAUTCS?
Otger: Ecam psin cxogurcs, TO ero 001UMii YieH i, CTPEeMHUTCH K
HYJI0, T.e. [i1m 11, = 0. ITO yTBep:KAeHHe Ha3bIBaeTCsl
71 —*oa
HEOOXO0UMBbIM MPU3HAKOM CXOMMOCTH Psi/ia, HO OHO He SIBJIAETCS
A0CTATOYHBIM JIJIAA TOT0, YTOOBI YTBEPKAaTh, 4TO psia cxoaurcsi. T.e.
PSiI MOKET OBITh KaK CXOASIIIIMMCSI, TAK U PACXOAAIIHMCS.
43, w51 VK-1.B.2
n=1 Ini-2
HccnenoBath JaHHBIN s HA CXOAMMOCTh. BriOepuTe MeTo 1
HCCIIEIOBAHUS U3 CITHCKA:
a) HHTerpanbHbIi IPU3HAK CXOAMMOCTH
b) HeoOxoaumpblii NpU3HAK CXOAHUMOCTH
c) Ilpusnak Komu
d) Tlpusnak /lamambGepa
OTtBer: Psaa pacxoauTcs, He BLINOJHACTCHS HE00X0TUMBIH
9
npusHak — b)
o [1m—5 M -
44. 1. HccnemoBarh CXOAUMOCTD PAJA 2oy ——— YK-1.V.2
Lom¥a)3 VK-2.V.1
OTBeT: cxoauTCA
. (4m an
2. HccnenoBaTb CXOAUMOCTB psijia 25— | — =
" [(Gn—2)*"
OTBeT: cxoauTcsa
- (1mn—3 2"
3. HccrenoBath CXOOUMOCTb psifia 2o, _—“"E,
v [ofR—% v
OTtBer: cxoauTcs
- (4n—5)3"
4. Hccnenosarb CXOAMMOCTD P 2oy ————
" [m+2
OTtBer: pacxoaurcs
- [In+3 4"
5. HUccnenoBaTh CXOAUMOCTD psijia 25—, l—“"_,
o [Im+&)5"
OTBeT: cxoauTCA
o [1n—5 afl -
45. 1) Hccnenosarb CXOAMMOCTb Psid 2o ——— YK-2.B.2
T (en+2)3"

OTtBeTt: cxoauTcs
2) Kakoii npusnak Bel ucnonb3oBaiu. OO0CHYITE CBOI BBIOOD.

Tn+l —

o
OTtBer: npuMeHuM npusHak Jamamoepa. [ = lim S o TK

ji—too O




2\3<1, To psax cxoaurcs. [lpusnak cpapHenus u npusnaxk Komm He
MO3BOJIAT OTBETUTH HA BONPOC 3aJaHHS.

46.

s (4
1) HccnenoBarh CXOAMMOCTD PAfA 2oom ) ————
n=1",

OtBeTt: pacxoautcsi
2) Kakoii npusnak Bel ucrnonp3oBaiu. O00CHY#TE CBOI BBIOOP.
Orser: npumennm npusHak Koum. [ = "/a, =4 , 1.x. 4>1, T0 psin
cxoautcsi. Heo0xoaumblii Npu3HAK, NPU3HAKH CPABHEHUS U

YK-2.3.1

47.

JamamOepa He M03BOJISIIOT OTBETUTH HA BONPOC 3a1aHUS.

(In+3)4"

=1 1p+4)sh

T

1) HccnenoBarh CXOQUMOCTD PAAA 2.

OTBeT: cxoauTcs
2) HazoBure kakoe-1u60 mudPOBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CcHyiiTe Balll BEIOOP.

OTtBeT:
K mudpoBbiM cpeacTrBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIsI
pemienusi gaHHOM 3amaum  otHocures Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMAaTHYeCKHX (PYHKIHIA B TOM 4YHCJI€ CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JTOKYMEHTOB € BHIYHCJIEHUSMH H BU3YAJIbHBIM COMPOBOKIEHHEM.

VK-2.V.3
YK-1.¥.2
VK-2.V.1

48.

IlycTh JaH 3HAKOYEPEAYIOIMHCS PAL 2=y 1, Eciu psn,
COCTaBJICHHBIN U3 a0COIIOTHBIX BEJIMYMH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aTh O 3HaKouepeayromemcs psge? Boibepure BepHBIii OTBET.

a) Psgcxomutes

b) Psn pacxomurcs

C) Psa cxomurcst abOCOTIOTHO

OrtBeT: C)

YK-2.3.1

49,

Ecnu aGcomroTHbIE BETMUMHBI YJICHOB 3HAKOUEPEAYIOLIErocs paaa
2=, 1, yOBIBAIOT ¥ OOLIMI 4IEH pAa CTPEMUTCA K HYIIFO, TO YTO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bribepute BepHBI OTBET.

a) Pax cxoaurcs

b) Psix pacxomutcs
C) Psa cxomurcs abCOTOTHO

OrBer: a)

YK-2.3.1
OIIK-1.B.1

50.

CrerneHHbBIC PAABI. I/IHTepBaﬂ " pagnyC CXOAUMOCTH.

1. Haiitu 061aCTh CXOIUMOCTH Psifia

E :l.i‘!=l_:l.__-,l-.___”_:l.?!__”

Orger: (—1;1)

2. Haiitu paguyc cXoauMocTu psija

VK-1.V.2
YK-2.3.1



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

oo

Z[Ex)” =1+2x +4x>+ -+ 2%x" 4 -

" OtBer: R=0,5
_ 3. Haiitu paamyc cCXOAMMOCTH psija
Z[Sx)” =1+45x+25x%+ -+ 5"x" +
= OtBer: R=0,2

4. Haiftu paguyc cCXOOUMOCTH psjia

ZE DTEY"_ | 3x, (3%)° (—1)"(3x)"

1 2 3 n+1
OTtBeT: R =§

5. O61acTBIO CXOJAMMOCTH PsIa

oa

Z Clx—a)"=C+C(x—a)+Clx—a)’ ++C (x—a)”
n=0
SBnsiercs unrepsai (2; 4). Haitaure ero paguyc cXoaIuMOCTH.
OtBet: R=1
51. | CreneHHOM psfl =g &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO VK-1.3.2
yTBEPKAAaTh 00 aOCOTIOTHOM CXOUMOCTH ATOTO Psijia B KAXKAOW U3
TOUYeK X, TAKHUX, uTo|x| < |x|?
Ortger: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOIUTCS B KAXKI0H TOUKe X, /IS KOTOpoii |x| < [x,].
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoi AdeJs.
52. YK-1.¥.2
1. PasnoxuTh MHOTOWIEH f(x) = —x® —10x* —30x —31 Bpan
Telinopa B OKpeCTHOCTH TOUKH ¥ = —2
OTtBeT:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°
2. Paznoxuts MHOTOWIEH f(*) = —x* —2x° + 5x — 1 B pan
Teilnopa B OKpeCTHOCTH TOUKH * = 1

Otser:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pa3noxkuth MHOTOWIEH [ (x) = —2x° + 14x- —25x + 12 B
psn Teitopa B OKpECTHOCTH TOUKH X = 2
OTtBeT:

flx)=24+7(x—2)+2(x—2)*—2(x—2)3

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




OTtBer:
f(x)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Paznoxuts MHOTOWIEH f(x) = —2x° —7x° —x +9 Bpsn
Teilsopa B OKPECTHOCTH TOUKH ¥ = —2
OTtBer:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)?

Bompocsr (3agaun) s 3aueta / mud . 3auera npeacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3auera

Kon

No i/t Ilepeuens Bompocos (3amay) i 3auera / nudd. 3adera
p p (3ana4) A andd WHJIMKaToOpa

Y4eOHbIM MJIAHOM HE IPEJYCMOTPEHO

[lepeuenr TeM nns KypCOBOTO IMPOEKTHUPOBAHUS/BHIONHEHUS KypCOBOW pabOThI
MpeICTaBJICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyern TeM U1 KypcOBOTO MPOEKTUPOBAHNS/BBITIOJIIHEHUS! KYPCOBOM paboThI

No 11/ [TpumMepHEBIil TepeyeHp TeM I KYpCOBOTO TPOSKTHPOBAHUS/BBITIOIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUsST TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
npeJcTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii mepeueHb BOIPOCOB JAJIsl TECTOB

Ne
Kon

o/ [TpuMepHBIii epedeHb BOIPOCOB I TECTOB UH/IMKATO

pa

i

TunoBoi BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npeen 2) 3 YK-2.V.1
. 3x% 4 2x — ¥3) 1,5
Fe ey ) I
OTtBet: 3)

2. | Touko# 1) 6 YK-1.Y.2
paspbiBa 2) 2 OIIK-
byHKIIHH 3) 1 2.3.1
v xr—3 4) 4
l (_:(:—3],!'31_:( OTtBer: 3)

SIBJISIETCSI TOYKA

3. | IlpousBoaHas 1) 2x-4%In4 VK-2.V.1
GyHKIUM 2) 2x-47H
y=x"-4" 3) x-4%(2+ x)
paBHa 4) x-4%(2 + xln4)

Otsert: 4)




4. | A6cumcca 1) 8 VK-1.V.2
IKCTpEeMyMa 2) 05
byHKIIHH 3) 1
y=8—x"+x |4) -05
paBHa OrtBer: 2)

5. | Beramcnure 1) ———+ VK-1.V.2
MHTErpa aretgx

- dx 2) In|arctgx| +C
J (1+x2)arctgl?) — m.:gzx +C
1
4) arctgx v
Otgert: 1)

6. | Boiunciure 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKIIUN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) 0,5 (3-8x)°8 (-8)
Otger: 1)

7. | Beruncnure 1) y =251 YK-2.V.1
MIPOU3BOTHYIO 2) v=e s
BTOPOTO 3) y=5e™ 1 OIIK-
nopsiiKa 4) 25 1.B.1
(bYHKH_HH OTtBet: 3)

y =51

8. | O6paTHoI 1) y=x° VK-2.3.1
byHKIHEH 1Mo 2) y= =
OTHOIIIEHHIO K :
byHKIIIHN 3) ¥ = 1]}.'1’

v = e 4 y=e
: Otser: 3)
SBIISIETCS
byHKIIHS

9. | IlepBas 1) cxopocTh N3MeHeHHs] PYHKIIMH YK-2.3.1
IPOM3BOTHAS 2) wHampaieHue QyHKIUU
byHKIIUN 3) mnpupaimieHue GyHKIHH
II0Ka3bIBACT. 4) npUpaleHne apryMeHTa (yHKIUN

Otger: 1)
10.| Auddepennunan | 1) oTHOIIEHUIO MpUpaIIeHUst QYHKIUH K PUPAIICHHIO YK-2.3.1
(GyHKIIMY paBeH aprymMeHTa
2) TPOW3BEICHUIO MPHUPALICHUS (PYHKIIMU HA TIPHPAICHNAE
apryMeHTa
3) mpou3BeIeHHIO MPOM3BOIHON HA MPUPAIIEHHNE
aprymeHra
4) mnpupalIeHUIO apryMEeHTa
OTtBer: 3)

11.| Beruucnure 1) 1 YK-1.V.2
YHCII0 TOYEK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIIHH 4) 0




. x* + 2| Orser: 3)
T (x4 3 (- 40
12.| Beruncanre 1) 0 YK-1.3.1
npezaen 2) 9
. sin®3x 3) 3
lim — 4) 1
OTtBer: 2)
13.| YpaBuenue 1) y=2x+4 YK-2.3.1
KacareJlbHOU K | 2) v =4x + 3
rpaduky 3) y=2x—5
$yHKIMH 4) y=3x—4
y=x"—2 Ortger: 4)
B €r0 TOYKE C
a0cuuccon
Xo= 1 nmeer BUL
14.| Beruncianre 1) 0 YK-1.Y.2
3HAYCHHE 2) -1
IIPOM3BOIHOM 3) 3
BTOPOTO 4) -4
nopsiiKa Otsert: 4)
byHKITUN
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXeCTBO 1) —Zxsin3x —-cos3x +C VK-2.3.1
T1epBOOOPA3HEIX + 1 °
byHKIHH 2) 3xsin3x + Jros3x +C
f(x) = —xcos(3 ©3) 3xsindx — §CGSSX +C
UMECT BUIT 4) 3xsin3x + 9cos3x + C
Otser: 1) -
16.| Beruncaure 1) VK-2.V.1
WHTErpaj OIlIK-
[ dx 1.B.1
J xinx 2)
3)
4)
2)
OtBer: 3)
17.| Eciu 1) (&% :“ VK-2.V.1
OIIPENIENIEHHOMY e OIIK-
HHTErpaiy 2) 6 v|"f*' % 1.B.1

J dx
— 80—
1 WX T




HPUMEHHUTE 3) v|“f L
IIOACTAaHOBKY s
I=tE,TOOH 4) GIHZLdﬂe
IpUMET BUJL 1 4t
OTtBert: 4)
18.| Teno mBuxercs | 1) 6 VK-2.3.1
0 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Torga ckopocts | 4) 15
B MOMEHT Ortsert: 4)
Bpemenu t=1
paBHa
19.| Ykaxute 1) Xu sinx YK-2.3.1
byHKIMH, 2) X utg2x
KOTOpbIE 3) Xwu COS2X
SIBJISTFOTCSI 4) Xwusin2x
SKkBUBaJIEHTHH | OTBeT: 1)
MU 1ipu x* —+ 0
20.| Kakoe u3 Hike | 1) oTHOmIEeHHE pupanieHns GYyHKIUN K TPUPALICHUIO YK-2.3.1
NIEPEYHCIICHHBIX | apryMeHTa
IIPEIIOKEHU N 2) oTHOLIEHUSI (PYHKLIMHU K IPUPAILIEHUIO apryMeHTa
orpenenser 3) oTHOIICHHKE TIpeiena QYHKIIMUA K apryMEHTyY
NPOM3BOJIHYIO | 4) mpe/esi OTHOIIEHHUsI MPUPAIIEeHUs] PYHKIHH K
byHKIIMU NMPHUPALIEHUI0 APTYMEHTAa
(xorma Otget: 4)
npupaieHne
apryMeHTa
CTpeMHTC K
HYIII0)?
2 cemecTp
1. | IMonHei 1) 2x*ydx + 3x7y3dy VK-1.V.2
nuddepenuan 2) 3x*yidx+ 2x*ydy OIlK-
GyHKIIN 3) 3x’ydx + 2x*ydy 1.B.1
z = x3y? 4) 2x*y*dx + 3xydy
PaBEH OTtgert: 2)
2. | Ykaxute 1) 7, L_ VK-2.V.1
CXO/ISATITHIACS o1
YUCIIOBOU Psif 2) Xy nl
3) Timi =
4) 7
na
OTtger: 2)
3. | Ykaxure 1) E:zl% (x —2)" VK-2.3.1

CTENIEHHOM psIz,
JUIsL KOTOPOTO
unrepsai (0;2)
ABJIACTCA
HUHTEPBAIIOM
CXOJIUMOCTH.

2) T n(x—2
3) T - (x—1)"




4. | Vkaxure 1) 6 YK-1.Y.2
YaCTHYIO 2) 6xy
MPOU3BOTHYIO 3) 6x
no v gynkuun | 4) 3x°
JBYX OtBet: 4)

NIEPEMEHHBIX
z = 3x%y

5. | Eciu V- 310 1) 2 YK-2.3.1
Ky0 co 2) 4 OIIK-
CTOPOHOM 3) 8 1.B.1
JUTUHBI 2 4) 16
enuHunbl, Toraa | OrBer: 3)

UHTErpai
{15, av
paBeH

6. | HeoOxoqumblii 1) I7, 3_‘? VK-1.3.1
MPU3HAK wor
CXOJIMMOCTH HE 2) Xy= 2
BBITIOJHEH IS 3) v, L
psana 3 ;i‘ :2

4 I,
OtBet: 3)

7. | Paccunraiite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2Zsin(5x+ 2y) OIIK-
IIPOU3BOHYIO 3) cos(5x+ 2y) 1.B.1
2= 4) (5x + 2)cos(5x + 2y)

(el;yHKHI/II/I Otser: 2)
z = cos(5x + 2y

8. | Beruncnure 1) 0 YK-1.3.2
HOBTOPHBIN 2) 1
UHTErpaj 3) 05
[ dy [V dx 4) 0,1

OTtBer: 3)

9. | Haiigure 1) [4,0) YK-2.V.1
o0nacThb 2) (-3,0)
CXOAMMOCTH 3) (-2,0)
P R

e Otger: 1)

10.| Haiigure 1) 5 YK-2.V.1
3HaYCHHE 2) 2
¢ynknum nByx | 3) 10
HePEMEHHBIX 4) 19
z=2x-y+15 B Ortser: 3)
touke A(-2,1)

11.| Haiigute 1) 2cos(5x+ 2y) YK-2.3.1
YaCTHYIO 2) —2cos(5x+ 2y)




IPOU3BOJHYIO

dz

ay

byHKIUA

z = sin(5x + 2y

3) cos(5x+ 2y)
4) (5x + 2)cos(5x + 2y)

Oteer: 1)

12.| Jlana (byHnKuI/Iﬂ 1) 1+ 3x— ;Xf VK-1.V.2
flx) =e™, 2) 1+ 3x+9x° OIIK-
TOTZ1a IIEPBHIE 3) 1— 3x+ 9x° 1.B.1
TpH (OTJIUYHBIC 3 .
OT HYJIs) WICHA 4) 1+3x+ 2
pa3inokeHus
aroit pynkiuu | OTBeT: 4)
B pan Teitopa
B OKPECTHOCTH
TOYKH ¥, = 0
UMCIOT BU/T
13.| [ToBTOpHBII 1) 0 YK-1.3.2
UHTErpal 2) 1 YK-1.V.2
3) 05
vlﬂf dx [ dy [Trd) -1
paBen Otger: 2)
14.| HeoOxomuMEbIi 1) T= n’+3 VK-2.3.1
IpH3HAK o “a? 7
CXOJIUMOCTH HE 2) EJ =1,85.4
BBITIOJIHEH IS 3) T=,- E .
psna e
4) Lo
Otser: 1
15.| Eciu V- 510 1) 27 VK-2.3.1
KyO co 2) 9 OIIK-
CTOPOHOI 3) 81 1.B.1
JUTAHBI 3 4) 16
enuuuipl, Toraa | Oreer: 1)
UHTErpal
fif, av
paBeH
16.| Beruncnure 1) 0,2 YK-1.3.2
MOBTOPHBIN 2) 0,3 OIIK-
MHTETpa 3) 0,25 1.B.1
[dx [[Zdy |4 05
! Ortser: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
o0nacThb 2) (0,3)
CXOAMMOCTH 3) (0,2)
= G
e OrtBeT: 1)
18.| Beruucnure 1)4,5 YK-1.3.1
WUHTETpal 2) 0,75




~l n2

J de xydy
0 1

3) 4
4) 2
OTtBer: 2)

19.

YacTtHas
MIPOU3BOHAS
1o * (yHKIHUU
ABYX
MePEMEHHBIX
z = 3x%y

1)6

2) bxy

3) 6x

4) 6x + 3x°
Otger: 2)

YK-2.3.1

20.

3HaueHue
(GYHKIIUM TBYX
MIEPEMEHHBIX
7z=3x-2y+16 B
Touke A(1,2)
paBHO

1) 15
2) 20
3) -15
4) -20
Otger: 1)

VK-2.V.1

21.

VYxaxwure Tan audQepeHnnanbHOT0 ypaBHEHHS
(2x+1)yv'+v==x:
OTBeTHI:
1) VYpaBHeHue ¢ pa3IesIFOIMMUCS TIEPEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE
3) VYpaBuenwue bepuyiu
4) YpaBHeHHE B MOJTHBIX AU PepeHInanax

Otger: 2)

VK-2.3.1

22.

Vkaxute obriee perienue auddepeHnanTbHOTo
ypasuenns (2x + 1)dy + y*dx = 0:
1) v=2In[2x+ 1|+ C
2) v=In|2x +C|
z
3) ¥v= In|Z2x+1]+C
4) v = 3In|x|

OTtBet: 3)

VK-2.3.1
OIIK-
1.B.1

23.

VYxkaxute yacTHoOe peieHue nuddepeHuanbHOro
YpaBHEHHUS
}?’ +2y=4, YIOBJIETBOPSIONIECC HAYAIBHOMY YCIIOBHUIO
¥(0) =5:

1) y=4e ¥ +5

2) yv=4—x

3) y=3e 2" +2

4) y=2e""F 42

OTtBet: 3)

VK-2.3.1

24,

Cpenu nepeunciieHHbIX TuddepeHIMaIbHbIX YpaBHEHUN
YKQKUTE YpaBHEHHE C Pa3ICISIONIMHCS IEPEMEHHBIMH:
1) (x*+y*+2x)dx +2xydy =10
2) (x*+y*)dx +2xydy =0
3) (xy* +x)dx+(F*y—y)dy=0

YK-2.3.1
OIIK-
1.B.1




4) (x*+y)dx —xdy =0

OtBet: 3)

Cucrema OLICHHUBAHUA TCCTOBBIX SaHaHHﬁZ

1 tun) 3amanue KOMOMHMPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETAa M3 YETHIPEX
NPEUIOKEHHBIX U 00OCHOBaHMEM BhIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABHIIBHO yKa3aHa Iudpa
U TpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble Npu BbIiOOope otBera. IlomHoe
COBITaACHUEC C BEPHBIM OTBCTOM OLCHUBACTCA 1 63,JIJIOM, HeBepHBIﬁ OTBCT UJIU €TI0 OTCYTCTBUC —
0 6amnos.

2 Tun) 3agaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM HECKOJIBKMX BAapHAHTOB OTBETA W3
MPEIUIOKEHHBIX U Pa3BEPHYTHIM 00OCHOBAHHMEM BHIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABUIBHO
yKa3aHbl HUGPHl U TPUBEICHBI KOHKPETHBIE apryMEHTBI, HCIOJIb3YeMbIe IPH BEIOOPE OTBETOB.
[TostHOE coBmazieHue ¢ BEPHBIM OTBETOM OlLlIEHHBaeTcs 1 Oamiom, eciiy JAONMYyIIEHbl OIUMOKU WU
OTBeT 0TCyTCTBYET — 0 OaoB.

3 TI/IH) SaﬂaHI/Ie 3aKpBITOI'O THUIIAa HAa YCTAHOBJICHHC COOTBCTCTBHUA CUHUTACTCA BCPHBIM, C€CJIIA
YCTaHOBJIEHBl BCE COOTBETCTBUS (IMO3MLIMU M3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
MO3ULIMSIMU Apyroro ctojiona). [lomHoe coBnazeHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 OamioM,
HEBEPHBII OTBET WM ero OTcyTcTBUE — () OayuioB

4 Tun) 3agaHue 3aKpBHITOTO TUIIA HA YCTAHOBJIEHHME IOCJIEAOBATEILHOCTA CUUTACTCS BEPHBIM,
€CIIM TIpaBHJIBHO yKazaHa BCs IocjenoBaTenbHOCTh nudp. [lonaHoe coBmageHue ¢ BEpHBIM
OTBETOM OIleHUBaeTcs | Gayiom, eciiy JOMyIIeHb OIMOKHU WM OTBET OTCYTCTBYeET — () Gayuios.

5 tun) 3asaHue OTKPHITOTO THUIA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIH OTBET
COBMAZAET C OSTAIOHHBIM 10 COACPXKAHUIO M ToyHOTe. llpaBWIbHBIA OTBET 3a 3ajaHue
OlLiICHUBaeTCs B 3 Oasuia, eclii JOMyIIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET MPABUIIBHBII, HO HE
HOJHBIN - 1 6as, ecnu gomyineHo Oosiee 1 ommOKu \ OTBET HENPaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO IUCHUIUIMHE OOY4YarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONIMEe  MPOLEAYphl  OLICHWBAHUS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIMX NOPSAAOK M MPOLEAYPY
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
MaTrepuana.

OcHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO Marepuaia — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE€ W SICHOE€ M3JIOKEeHHe ydeOHOro Mmarepuana. HasnadeHue cOBpEeMEHHOUN JEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOTYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM JAUCIUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHUIINX
JOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JEKIUsS BBIMOIHSIET METOH0JIOTHIECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAIMOHHYI0 (YHKIUU. JIEKIHsI pacKpbiBaeT MOHATUMHBIN armmapaT




KOHKPETHOW o0yacTH 3HaHuUs, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
NIOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUILINHAMU.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— T[IOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIECHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTEIbHON pabOThI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaHIINE TOIBI;

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

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

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKIATbCA JAEMOHCTpalUed CIIAWI0B W
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepualla IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa Ipe/1ocTaBiIeHUs JEKIIHOHHOTO MaTepuaa:

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

11.2. Metoauueckue ykazaHUs sl OOY4YalOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTHueckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpM OpraHu3aluHu y4eOHOTO
rpoliecca, 3aKJIF0YArOIIasCs B BBITOJIHEHUH O0YUaIOIIMMHUCS TOJT PYKOBOJICTBOM TPETIOIaBaTEes
KOMIUIEKCa Y4YeOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITEIHBHOCTH.

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

[Tnanupyemble pe3yabTaThl MPU OCBOSHUHU O0YUYAIONIUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKpervieHue, yriayOJeHue, pacllupeHue W JAeTau3alus 3HAHUWA TPU pPElIeHUU
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAQJICHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYCHHS KOHKPETHOW Yy4eOHOMH
JHUCIUILINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHHS 3aTaHHI;

— CBSI3aHHBIE C MOJyY€HHUEM HOBOW MH(POPMAIUU IMyTEM CaMOCTOSTEIHHO BHIOPAHHBIX
obecrnevyeHrne paluoHAIBHOTO COYETaH!sI KOJUIEKTUBHOW U MHAUBUIyalbHOU (popM 00ydeHHS.

Q@YHKINN MPAKTUYECKUX 3aHATUM:

— IIO3HaBaTelIbHasd;

— pa3BHBaoILas;

— BOCHOHUTATCIbLHAS.

[To xapakTepy BBIMONHAEMBIX OOYYAIOIIMMCS 3aJaHUN MO MPAKTHUYECKUM 3aHITHSIM
MOJpa3IeNA0TCA Ha:

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



— aHaJIWTUYECKHE, CTaBSIIME CBOCH ILIEJIbIO MOTyYeHHE 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 PEATIBbHBIX YCIOBUMN, TPYIIIOBBbIE JUCKYCCHH);

- 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 4MTaeT yCcIOBHE 3aJaydl M IpeAsiaraeT CTYJEHTaM CaMOCTOATEIbHO
pEelINTh 3a/1a4dy, UCIOJB3Ysl 3HAHUS, MOJydECHHBIC CTYICHTOM Ha JieKnud. CTYIeHT, KOTOPBIN
MEPBBIM pElIni 3a7ady, BBI3BIBAETCS K JOCKE. B ciydyae eciau CTYIOEHT MpaBUIBHO PEIIn
3a/aqy, OH moyydaer 5 6ayuioB. Ecim cTyneHT pemaer 3aady ¢ MOMOIIBIO MPermoaaBaTelis, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OILIEHKH CTYACHTOB (BKJIIOYAs OIEHKY
MOCEIIAeMOCTH) TIEePEeBOMATCS B OOHyCHl (kadectBO) or O g0 5 OammoB. Dtu OOHYCHI
n00aBISAIOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHTOBON CHCTEMBI.

CryneHTaM BBIJAeTCS JOMAIlHEE 3aJlaHWe B BHJE 3a7ad, KOTOPHIE OHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Mertoauueckue ykazaHus JUIsl OOYYaAIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIUIICS BBIMOIHICT PabOTy IO
3aJJaHUI0 ¥ TIPU METOUYECKOM PYKOBOJCTBE IPEIoAaBaTelisi, HO 0e3 ero HermocpeJacTBEHHOTO
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, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TOMOTaeT TMOJYYUTh HABBIKUM TOBBIIICHUS
MpoEeCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOAMYECKH MaTepHan Mo AUCIHUILTHUHE;

11.4. Metoauueckre yKazaHHusl JUIsl OOYYaroIIMXCS IO MPOXOXKICHHUIO TEKYLIETro
KOHTPOJI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIYyCMATPUBAET KOHTPOJb KadecTBa 3HAHUM
00yYaroImuxcsi, OCyIIECTBISIEMOIO B TEUEHUE CEMecTpa C ILIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

B Teuenume cemectpa B cucteme JIucTaHUuOHHOro oOydenuss I'YAII B dopme
TECTUPOBAHUSL TPOBOJATCS JBE IMPOBEPOUYHbIE pPAOOTHI IO PEIIeHHIO 3ajJad U OJMH
TEOPETUYECKHUI OIpoc (IEpedeHb BOIMPOCOB JUIsl TECTOB pa3MellleH B «baHke BoOIpocoB» B
cuctemMe AucTaHUUOHHOrO oO0yuyeHuss ['YAII), Ha nDpakTHUECKUX 3aHATUSIX 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
IPOMEKYTOUHON aTTecTaluu (IIPHU UCIOIb30BAHNUYU OATbHO-PEUTHUHIOBOIN CHUCTEMBI OLIEHUBAHMS,



KaXIbIi BHJ KOHTPOJS OLEHMBAeTCs B Oaiax, M3 KOTOPBIX (HOPMHUPYETCS HTOTOBBIM
pe3ynbTarT).

11.5. Meroauueckue yka3zaHus Uil 00y4arolUXcs MO MPOXO0XKIAECHUIO MPOMEXYTOUYHOM
aTTeCTalUN.

IIpomexxyrounass  arrecranuss  oOyyaroIMXCs — IpeAycMaTpuBaeT  OLCHMBAHUE
IPOMEXYTOUYHBIX U OKOHYATEIBHBIX PE3yIbTaTOB O0YyUYEHHS 0 TUCHUIUIMHE. DK3aMeH — Gopma
OLIEHKU 3HaHHM, MOJYyYEHHBIX O0YYarOIUMCs B MPOLIECCE M3YUYEHUS BCEH NUCLMUIUIMHBI WIH €€
YaCTH, HAaBBIKOB CaMOCTOSTEIBHOW paboOThl, CHOCOOHOCTH NPUMEHSTh HMX Ui PpEIICHUsS
IIPAKTUYECKUX 3a1ad. DK3aMEH, KaK IPaBUIIO, IIPOBOJUTCS B IIEPUOJ IK3aMEHALIMOHHOW CECCUU
U 3aBEpILIACTCS aTTECTAlMOHHOM OLIEHKOW «OTIIMYHO», «XOPOLIO», «YAOBIECTBOPUTEIBHO,
«HEYAOBIETBOPUTEIILHOY.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




