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AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKHil aHaln3)» BXOAUT B 00pa30BaTEIbHYIO
pOTpaMMy BBICIIETO 00pa30BaHUs — MPOrpaMMy CIIEIUAIUTETA 110 HAMPABICHUIO MOArOTOBKH/
cnennaibHoctd  09.05.01 «IIpuMeHeHue W HKCIUTyaTalusi aBTOMATU3MPOBAHHBIX CHUCTEM
CHEIMAJIbHOTO  Ha3HAueHWs»  HampasileHHocTH  «MaTemaTuueckoe, IpPOrpaMMHOE U
nH(OPMALIMOHHOE O0ECTeUeHUE BBIYMCIUTEIHHON TEXHUKH U aBTOMATHU3UPOBAHHBIX CHUCTEM.
Juctummaa peanu3yercs kadenpoit «Nely.

JlucuuniuuHa HaleneHa Ha (GOpMHUPOBAHKE Y BHITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIu3 MPOOJEMHBIX CHUTyallud Ha
OCHOBE CUCTEMHOTI'0 TI0JIX0/1a, BhIpadaThIBaTh CTPATETHUIO ACHCTBUIN)

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBA€T  KPYyr  BOMNPOCOB,  CBS3aHHBIX  C
mubdepeHIIMaTbHBIM 1 UHTETPAIbHBIM UCUHUCIICHUEM, TEOpHUEW MpeAesioB U PSAOB U HX
MPUMEHEHHUEM.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO TpolLecca: JeKyuu, NpaKmuyeckue 3aHAmus, CamMoCmosmenvhas paboma
obyuarowe2ocs.

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

OO0mast TpyA0eMKOCTh OCBOSHUS JHUCHIUILIMHBI COCTABISICT 7 3a4eTHBIX €IuHUI], 252
Jaca.

S3bIK 00yUYEHUS IO TUCIIMILTUHE «PYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HAyKe U MPAKTUYECKON JeSTEIBbHOCTH B U30paHHON CIIEUAIbHOCTH;

— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYITUPOBATEH 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 IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETCHIMSIMH WK WX YacTaMU. KoMIeTeHIIMY U UHIMKATOPbI UX JIOCTHXKEHUS MPUBEACHBI B
tabnuue 1.

Tabnuna 1 — [lepeuenb KOMIETEHIMIA U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus Kon n
Kon v HanMeHoBaHNE HHIUKATOPA JOCTHUKCHHUS
(rpymma) HaMCHOBAaHHE
KOMITETCHIIUH
KOMITETCHITHT KOMITCTCHIINH
VK-1.3.1 3HaTh METOIBI KPUTHUECKOT'O aHAIN3a U
YK-1 Cnocoben p
CHUCTEMHOTO MoAX0/a
OCYIIECTBISTh
N YK-1.3.2 3HaTh METOIMKU Pa3pabOTKU CTpaTerun
KPUTUYECKHUI aHAIIN3 N .
JEHCTBUH JIJIS BBISIBIICHUS Y PEIICHHSI POOJICMHBIX
PoOJIEMHBIX .
YHuBepcanbHbIe . CUTyalui
CUTYaIlMil Ha OCHOBE . .
KOMIIETEHIINU CHCTEMHOLO VYK-1.Y.3 ymeTs BelpabaTbIBaTh CTPATETUIO IEHCTBUI
JUTSI pEIICHUS TPOOJIEMHOM CUTYyaINH
noaxoza,
VK-1.B.1 BnageTh HaBbIKaMH CUCTEMHOTO U
BBIpa0aTHIBATh
. ., | KpUTUYECKOTO MBIILIEHUS; METOJUKAMH TOCTAHOBKHU
CTPATETHIO IeUCTBUI
1IEJTH, OTIPEJICIICHHS CTIOCOOOB €€ TOCTHKCHUS

2. Mecro nucuumaussl B ctpykType OI1
JucnumimHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTaMU IpH
U3y4EHHH B BhICHIEH MIKOJIE KAKHUX -TMOO0 TUCIMIUIMH.
3HaHMs, TOJNyYeHHbIE NPU U3YUYEHUU MaTepuana JaHHOM [HUCUUIUIMHBI, HMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHUE, TaK U UCIIOIB3YIOTCS IIPU U3YUYEHUH IPYIUX IUCLUILINH:
Maremaruka. Teopust BEpoOATHOCTEN U MaTeMaTH4eCKasi CTATUCTUKA

3. OO0BEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
Jlanaple 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYJO0EMKOCTH TI0 CEMeCTpaMm) IPEICTaBICHBI B
Tabnure 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun yae6HO# paboThI Bcero TpyAIoeMKOCTE 10 ceMecTpa
Neol No2
1 2 3 4

Oowan mpyooemKocmp oucyununsl, 2/ 252 4/ 144 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCero vac. 136 68 68
B TOM YHCIIE:

nexmu (JI), (gac) 68 34 34

1('IpaK)TI/ILIeCKI/Ie/CeMI/IHapCKI/Ie sanarua  (I13), 68 34 34

qac




nabopaTtopHbie paboTs (JIP), (uac)

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

9K3aMeH, (Jac) 90 54 36
Camocmoamenvnas paboma, Bcero (4ac) 26 22 4
Buo npomesicymounoin ammecmayuu. 3a4er, OK3.

9K3.,

mudd. 3ager, sk3amer (3auer, Jdudd. 3au, OK3.
K3 F*) OK3.

*k
IIpumedanue: kaHaMAATCKHI IK3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIIUILIMHBI ITO pa3/ieiaM U BUJaM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U KX TPYIOEMKOCTH MPUBEICHBI B TaOIHUIE 3.

Tabnuna 3 — Pa3gensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznienbl, TeMbI AUCIUTTITHHBL Jlexuma | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (gac) | (gac)
Cewmectp 1
Paznen 1. Teopus npenenon 6 8 8
Paznen 2. luddepeninaibHOe HCYUCICHUES 12 12 7
Pazgen 3. MHTerpanbHOe UCUUCTICHUE 16 12 7
Hroro B cemecTpe 34 34 22
Cemectp 2

Pazgen 4. OyHKINU HECKONBKUX NEPEMEHHBIX 10 8 8
Paznen 5. luddepennnansabie ypaBHESHHS 8 12 7
Paznen 6. Paanr 16 14 7
Hroro B cemectpe: 34 34 22
Hroro 68 68 0 0 44

[IpakThueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
npoQeCCUOHATBHON 1EATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmma 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO MUK
Howmep pasznena HasBanue u cogepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHOBHBIE 25IeMeHTapHble QYHKIMH. YUCIOBBIE MHOXKECTBA.
(29ac)
Tema 1.2. Ilpenen GpyHKUIMK IpU HEOTPAHUYEHHOM POCTE apryMEHTa.

1 Teopems! o mpenenax. (2 yaca)
Tema 1.3. Ilpenen ¢ynkuum B Touke. HempepsiBHOCTh. 3amedarenbHbIE
npenensl (2 yaca)
Tema 2.1. Onpenenenue npou3BoaHol. Ee reomeTprdeckuii u

5 MEXaHWYECKU cMbICi. Talmuia mporu3BOIHBIX, YacTh 1. (2 gaca)

Tewma 2.2. IlpaBuna nuddepenupobanus. [IponsBoaHas CloxHOMU
¢byHKIMHU, TPOU3BOAHAsA 00paTHON (yHKIKHU. Tabauia mpon3BOIHBIX,




yacTh 2 (2 yaca).

Tema 2.3. IIpou3BoiHbIE BBICIIMX MOPAAKOB. Teopemsbl O
muddepeHmpyemMbix QyHKIuAX. (2 yaca)

Tewma 2.4. Ilpasuino Jlonuransa. @opmyna Teiinopa. (2 yaca)

Tema 2.5. luddepennman ¢pynkunn nepsoro nopsaka. Auddepennnanst
BBICHIUX MOPSIKOB. (2 yaca)

Tewma 2.6. ccnenoBanue pyHKITUH C TOMOIIBIO MPOU3BOIHBIX (2 Yaca)

Tewma 3.1. IlepBooOpa3nas. Heonpenenennsiii uaterpan. CBolicTa
HEOoIpeIesIeHHOTo nHTerpaa (2 yaca)

Tewma 3.2. Tabnuma uaterpanoB. MeTo | 3aHECSHHSI IO 3HAK
muddepennmana. Meron 3aMeHbI IEPEMEHHON UHTErpUpoBaHus (2 yaca)

Tema 3.3. MnTerpupoBanue no yactam. MiHTerpupoBanue paiioHaIbHbIX
BBIpaKEHHI. (2 "aca)

Tewma 3.4. IaTerppoBaHre TPUTOHOMETPHUECKUX BBIpOKCHUH (2 Yaca)

Tema 3.5. Onpenenennsiit unrerpan. OnpeneneHue U cBoicTra. (2 yaca)

Tema 3.6. HTErpas ¢ mepeMeHHBIM BEpXHUM Mpenesiom. Popmyra
Hrrotona- Jleitbnuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAJIBI (2 Yaca)

Tewma 3.8. IlpunoxkeHus: onpeneaeHHOro nHTerpania (2 yaca)

Tema 4.1 @yHKIMS HECKOJIBKUX MepeMeHHBIX. OCHOBHBIC TTOHSTHS.
HenpepsiBHOCTS. (2 yaca)

Tewma 4.2. luddepennupoBanre GyHKIIUN HECKOJIBKUX IEPEMCHHBIX.
(Yactubie nmpousBoanbie. Juddepeniuman. [IponsBoanas cioxxHON
¢dbynkuun. YacTHbie TPOU3BOHBIE BRICIINX MOpsakoB. Dopmymna Teitnopa)
(4 gaca)

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

Tema 5.1. luddepentmanbupie ypaBHeHHsI IEpBOTo mopsiaka. OCHOBHBIE
noustus. uddepeHnnanbubie ypaBHEHUS ¢ pa3IeSOMIUMUICS
nepemeHHbIME. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS IEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

. JIuneiiapie mudepeHabHbIC YPaBHEHUS TTEPBOTO MOPSIIKA.
VYpasuenne bepuymmu. Iuddepennnanbabie ypaBHEHUS BBICIIUX
TOPSIIKOB, JIOMTYCKAIOIINE MOHMYKEHUE TIopsiika. (2 yaca)

Tewma 5.3. Jluneitasie ogHOpOAHBIE AU DEepeHITnaTbHBIC YPaBHEHUS C
MTOCTOSTHHBIMH K03 dutinenTamu. JInHelHbIe HEOTHOPOTHBIC
nuddepeHIranbHbie YpaBHEHUS BBICIINX MOPSIIKOB. (2 daca)

Tema 6.1. Hucnoseie psasl. OCHOBHBIE onpenienenus. Psel ¢
MOJIOKUTENbHBIMU wieHamu. [Tpusnaku lanamGepa u Komm (2 gaca)

Tema 6.2. Heo6xoaumbiit npusHak. [Ipuznaku cpaBHeHUs. IHTerpaabHbIN
npusHak Komm. (2 gaca)

Tewma 6.3. 3HakonepeMeHHbIC PsABL. AOCOIOTHAS M YCIOBHAS CXOUMOCTH
CgoiicTBa abcomroTHO cxoasmuxcs psanoB. [Ipuznak JleiiOnuia (2 gaca).

Tewma 6.4. ®ynkmonanbHbie psiabl. O0macTh cxoaumocTu. PaBHOMepHas
cxogumocTs. CteneHHsle psaasl. THTEpBan cxonuMocty (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTETIEHHBIX Ps/IoB (2 yaca)

Tema 6.6. Paasl Teitnnopa u Maxnopena (2 yaca)




Tema 6.7. Psg @ypre nepuoanyeckoit pyHkuuu (2 yaca)

Tema 6.8. Psg @ypbe yeTHOH U HeUeTHOU (DyHKIUU (2 Yaca)

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IULIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb

nopsiaka. Oomme u
YaCTHBIC peLHGHI/ISI.
Astonomusie 1Y, IV ¢

N3 Hux
No
Tpynoem | mpaktuue
Ne Tembl mpakTHYECKUX DopMBI TPAKTUIECKUX N pasuena
. . -KOCTb, CKOH
/1 3aHATHI 3aHATHH JIMCLIUII-
(gac) MOJITOTOB
JINHBI
KH, (Jac)
Cemectp 1
[Ipenens
paIMOHAITLHBIX
1 BBIPOKCHHUI Ha Pewmenue 3amau 4 1
0ECKOHEUYHOCTH U B
TOUKE.
DKBHUBAJICHTHEIE
2 OECKOHEYHO MaJIblE. Pewmenue 3amau 4 1
Yuco e.
[TIpouzBoaHkIE.
3 | [IpaBmia Pemenwne 3amau 4 2
JdepeHIMpoBaHus
IIpousBogHas cloKHOM
4 P . Pemenne 3amau 8 2
byHKIIMN
TabmuuHoe
5 Pemenne 3amau 2 3
WHTETPUPOBAHUE
Brecenue oz 3Hak
6 a Pemenne 3amau 2 3
nuddepenimana
3aMeHa IEPEMEHHOM.
7 | UHTErpHpOBaHHE TIO Pemenue 3anau 4 3
YacTIM
WNHTterpupoBanue
8 panroHaNIbHBIX Pemenue 3amau 4 3
byHKIMMA
2 cemecTp
9 | YacTHBIC TPOU3BOTHBIC Pemenue 3amau 2 4
YacTHEIE IPOU3BOIHEIE
10 p A Pemenue 3amau 2 4
BBICIIIUX MOPSAKOB
OkcTpeMyM pyHKINN
11 | HeckoONBKHX Pemenue 3amau 4 4
TIEPEMEHHBIX
Pemenue
nuddepeHIaTbHBIX
aBHEHUU IIEPBOTO
12 M P Pemtenue 3amay 2 5




pa3CIICHHBIMU U C
pa3IenAOIUMUCS
IIEPEMEHHBIMU

Pemenne oqHOpOAHBIX
JY nepBoro nopsiaka u
13 | 1Y xoTOpBIE MOKHO Pemrenue 3anau 2
MPUBECTH K

OJIHOPOJAHBIM

Jluneiinbie

g depeHImaIbHbIe
14 | ypaBHEHUS NIEPBOTO Pemenue 3amau 2
HopsiiKa. Y paBHEHUS
bepnynnu

Huddepennmanpubie
YPaBHEHHS B TIOJTHBIX
15 | nuddepenmmanax. Pemenwue 3amau 2
NHurterpupyromuii
MHOXHTEJIb.

Huddepennmanbpabie
YPaBHEHUS BBICIIIUX
16 | mopsakoB, Pewtenue 3amau 2
JIOITYCKAIOIIUE
MOHIDKEHUE MOPSIIKa

JIuneitnbie
HEOJIHOPO/IHBIE
muddepeHIanbHbIe
YpaBHEHHUS C
MOCTOSTHHBIMU
KoddduImeHTaMu

17 Pemenne 3anau 2

Panpi ¢
MOJIOKUTETIbHBIMU
wieHamu. [Ipu3Haku
Janambepa u Ko

18 Pemenue 3amau 4

Psanwl ¢
MIOJIOKATEIEHBIMHU
YJIeHaMH U

19 | 3HakomepeMeHHbIE Pemenue 3amau 4
psanel. HeoOxoaumbrit
MPU3HAK U TPU3HAKT

CpaBHEHWS.
20 | CreneHHBIE PSIBI Pemenue 3anaq 4
Psaner Teinopa u
21 | MaxknopeHna. Psubr Penrenue 3amau 2
Dypse.

Bceero: 68

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Ta6muia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh

| Ne | HanmenoBaHue 1a00paTopHBIX paboT | TpymoemxocTs, W3 Hux




/o

(dac)

MPAKTUYECKOMN
MOATOTOBKH,
(dac)

pazznena
JUCIUIT
JIHBI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHpOBaHKE/ BEIIOTHEHNE KYPCOBOH pabOThHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIxcs

Bunel camoctosiTenbHON paboThI U €€ TPYA0EMKOCTh PUBEIEHBI B TabmuIe 7.

Tabmmua 7 — Bugsl caMoCTOSTENTbHON PabOTHI U €€ TPYIOEMKOCTb

Buna camocrosTenbHOM paboThI BEZZO’ Cemectp 1, yac CemecTtp 2, yac
1 2 3 4
W3yueHne TeOpeTHIecKoro Marepuasia
16 8 1
nucuuraHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 12 6 1
ycneBaemoctu (TKVY)
Homamnee 3amganue (/13)
KontposbHble paboTsl 3a04HHKOB (KP3)
IToaroToBKa K MpOMEKYTOYHOU
16 8 2
attecranuu (ITA)
Bcero: 26 22 4

5. IlepeueHb yueOHO-METOANYECKOTO OOecIeueHus
JUISL CAMOCTOSITETTEHOM pabOThl 00YYAIONIUXCS TTO TUCIUIUIUHE (MOIYITIO)
Y4eOHO-MeToInYeCKre MaTepHalibl JUIsl CAaMOCTOSITEIbHONM pabOThl OOYYaIOLIMXCSl yKa3aHbl B

mar. 7-11.

6. [lepeyeHb MEUATHBIX M AIEKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHs meYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeIeH B Tabmuie 8.
Tabmuna 8— [lepedeHb MMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Mudp/ bubnuorpaduyeckas ccpiika KonnuecTtso
URL agpec IK3EMILISIPOB B

o6ubnuoreke
(xpome
AJIEKTPOHHBIX
HK3EMILISPOB)

517 [TuckynoB H. C. Iuddepennumanpaoe u 159

1134 UHTETpaibHOE ncuncienus: yueouuk: B2 1., T. 1./

H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.




517 [Tuckynos H.C. JluddepennmansHoe u 145
1134 MHTETpalbHOE UCUUCIIeHne: yueOHoe mocobue. T. 2 /
H. C. ITuckynos. - U3na. crep. - M.: UnTterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. luddepennumanpaoe u 237
1134 UHTETpaibHOE UcuncieHus: B 2 T.: yuebHoe mocobue
JUIs1 CTyAeHTOB BTY30B M.: MuTerpan-IIpecc, 2004 -
-2004. - 415 c.
517 bepman, I'. H. CoopHuk 3a1a4 1o Kypey 165
Bb50 MaTeMaTHYECKOTO aHanu3a: yaeoHoe nmocoome / I'. H.
bepman. - 22-¢ u3zn., nepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricimas matemartuka. Psel: yaebnoe mocodue / 1O. 167
I'96 A. I'ycman, C. I1. [TomerTkusn, A. O. CmupHoB; C.-
[TetepO. roc. yH-T a9pOKOCM. TIPUOOPOCTPOCHHUSI. -
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com/book/2226 | 1. IIpenen. HempepsiBHOCTh. JuddepenimpyeMocTsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3Mariur,
2010. — 496 c.
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®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MaTeMaTHYECKOTO ObC Jlanb
om/book/2660 | ananuza./ A.®. bepmanr, U.I. Apamanosuu. - CII6.:
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om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
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nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YAK 517.9 3unrep A.A., Makaposa M.B. [luddepenunansueie 100
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Maxkaposa. —CI16.:I'VAII, 2014.- 56c¢.
YIAK 517.9 Makaposa M.B., [TombiTkun C.I1. IIpumenenne 50

Qg depeHIMaIbHbIX YPaBHEHUN IS peIIeHUs
MPUKIIAIHBIX 33/1a4: yue0.-MeTo1. mocodoue/ M.B.
Makapoga, C.I1. [TombiTkun. —CI16.: ['YAII, 2021.-
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7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
UH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOI cetH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOMUMBIX [UIi OCBOCHHUS HCIHILUINHBI
npuBezeH B Tabnuue 9.

Tabmuia 9 — IlepedyeHb SICKTPOHHBIX O00pPA30BATENBHBIX PECYPCOB  HH(DOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOCCUICKUIT MaTeMAaTHIECKHUIA TTOPTAI
http://mathhelpplanet.com/ Maremaruueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlanby

8. Ilepeuens HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEeMOT0 NpPH OCYIIECTBICHUU
00pa30BaTEILHOTO MpOoIEcca M0 JUCIUIIIHHE.
[lepedeHp UCONb3yeMOro IpOrpaMMHOro odecrieueHus npejactasieH B Tadbauie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

NQ l'[/l'[ HaumenoBanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica
8.2. Ilepeuenn MH(}OPMALIMOHHO-CIIPABOYHBIX CHCTEM,HCITOIB3YEMBIX npu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTUHE
[Tepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTaBICH B
Tabimue 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t HaunmenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaTbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, TpecTaBieH B Tabnuuel 2.

Tabmuna 12 — CocTaB MaTepHalbHO-TEXHUYECKON 0a3hl

No HanmeHnoBanue coctaBHOM 4acTu Howmep ayautopuu
n/m MaTepHUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )



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

1 JlexuurOHHAS ayaUTOPHUS

2 | Ayauropust A7 IPaKTHUECKUX 3aHATHH

10. Onenounble cpencTBa sl MPOBEACHUS IPOMEKYTOUHOM aTTeCTallu
10.1. CocTaB OIICHOYHBIX CPEICTBAJIS MPOBEACHUS TPOMEKYTOYHOH aTTECTalluu
00ydJaronuxcs mo IMCUUILIMHE TpUBe/IeH B Taosmie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IPOBEACHUS TPOMEKYTOUYHOHN aTTeCTaIlluu

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPENICTB

OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OIEHKH YPOBHS CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHI, KOTopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHia
UCTIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyyaromuiicss TayOOKO U BCECTOPOHHE YCBOHJI MPOrPaMMHBIH
MaTepuar,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIBLHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYUHBIE MOJIOKEHUS C MPAKTUYECKOM
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMesio 000CHOBBIBAET U apTyYMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJa€eT BBIBOJBI M 0000IIEHHUS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClielnaIn3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepuai, TPpaMOTHO U
M0 CYLIECTBY M3JaraeT €ero, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJO0KEHNUS,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BJIAJICET CUCTEMOM ClIelIMAIM3UPOBAHHBIX OHITHH.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIM MaTepHal,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUs] B TNPAKTHUYECKOM NPUMEHEHHWH 3HAHUH
HaIpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJIEET CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTCIIEHO»
(GaYTCHO»

— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM dYacTh MPOrpaMMHOIO

MaTepuana;

«HEYJIOBIIETBOPUTEBHO» | — IONMYCKAeT  CYILECTBEHHblE  OIMMOKM M HETOYHOCTH  NpHU
«HE 3aUTCHO» paccMOTpeHHH pobJIeM B KOHKPETHOM HarpaBlICHUH;

— MCIIBITBIBAET TPYIHOCTH B IPAKTUUECKOM IIPUMEHEHNHN 3HAHUM;

— HE MOJKET apr'yMEHTHPOBATh HAY4YHbIE MTOJIOKEHHUS;




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— He (hOpMYITHPYET BBIBOAOB U 0O0OIIICHHIA.

10.3. TunoBble KOHTPOJILHBIC 33/1aHUS HJIM HHbIE MAaTCPHAIIBL.
Bormpocs! (3agaun) nms s5Kk3ameHa npeicTaBlieHbl B Taduuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

METOJIOM JIEJICHHUS Ha OOJIBINYIO CTETICHh IEPEMEHHBIX ?

Ne Kon
ITepedens BonpocoB (3afau) Ui SK3aMeHa
/o WHIUKAaTOpa
Cemectp Nel
1. [Ipenen pynkuuu. Beraucienue npenenos. VK-1.V.2
1. Bemuucauts npenen lim % OIK-1.3.1
x—+oa X+ 2x—
Orger: 3
2. Berumcnuts mpemen lim —
=3 &XT —/XTa
Otser: 8/5
3. Bbrumcnuts npeaen lim ———
x—oo &X7 TaX—a
Otser: 3/2
4. Berumcnuts npenen lim —
w— 3 =X
Otser: - 5/7
B W
5. Beruucauts npegen lim — —
x—+oa Jx-—Tx+2
OtBer: 0€CKOHEYHOCTh
6. Beruncnts npepen lim ———
Otser: -3/6 = -1/2
2t Tata
7. Beruucnuts npeaen lim —————
H—oa =
OtBer: 0eCKOHEYHOCTH
8. Bbruuciuts npegen lim ———
Otser: 7/6
. % —fx +Ou—4
9. Beruucnuts npexpen lim —— o
x—oo - —Tx+132
OtBer: 0eCKOHEYHOCTh
10. Boruucnuts npesen lim ———
Otser: 8/5
2. | Kakue 13 npencTaBieHHBIX HIKE TPEAETIOB MOTYT ObITh BHIYMCIICHBI VK-1.B.2




== “+ 23
x" —4xu—6
b) lim —
x—3 2" —Tx+3
3x’—4x-4
c) lin

=
x—oo 2X“—3x—2

d) lim——"

- S Cowr 2
¥x—3 2X"—oX—3

3 2

—2x"—x+2

—Tx+2

| [

e) lim*>

o0 Ix

OtBeT: a), C), €)

Kakas ¢hyHKIMS Ha3bIBaeTCs HETPEPHIBHOM B TOUKE Xo? YK-1.3.1
OtBer: Pynkuus f(X) Ha3pIBaeTCs HeNMPePbLIBHOM B TOYKeE X0, €CJIH
OHA oNpe/eIeHAa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim f(x) = f(x,)
x—xg
Yemy paBHa cymMMa KOHEYHOTO YHCJIa OECKOHEYHO MaNTbIX (DyHKIIHI? YK-1.3.2
OtBer: CyMMa KOHEYHOI'0 YHCJIA 0ECKOHEYHO MAJbIX (PyHKIMH —
3TO0 (PYHKIHSA 0€CKOHEYHO MaJIasi
Teno nBuskercs o 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B YK-1.3.1
MoOMeHT BpeMeHu t =17? 3anuimmTe HOMEp BEpHOTO OTBETA.
1) 6
2) 4
3) 10
4) 15
Otgert: 4)
1) BblumcIMTE HPOM3BOAHYIO GYHKIMH ¥ = x° + 4% VYK-1.B.2
. OIIK-1.3.1

Otser: 2x + 4% In4
2) Bepno nu yrBepxaenue: «[Ipon3BoaHas CyMMbI IBYX

muddepeHrpyemMbIx GyHKIUI paBHa CyMMe POU3BOJHBIX ITUX

¢byHkui». OTBET apryMeHTUpYTe.

OrtBer:
IIpaBuna pu¢pepeHuMpPoOBaAHUSA MOTYT ObITh 3alIUCAHBI:

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

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

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

ulxl, ¢ u Tl vlx)—ulx)vlx

4. (;ﬂ:..l. :I = ;,: |:.'|.'
®opmyJia Ne4 kak pa3 u o3HaudaeT, 4To «[IpousBogHasi cyMMbI IBYyX
aupepeHunpyeMbix GyHKIMIA paBHA CyMMe NPOM3BOAHBIX ITHX
GyHKIHI».
1) BblumCIMTE HPOM3BOAHYIO GYHKIMH V = X ° - 4% VK-1.B.2

OtBer:y = x - 4% (2 + xin4)




2) Bepuo mu yrBepxaenue: «[IponsBoaHas npou3BeaeHHs ABYX
muddepeHrpyembIx GyHKIUI paBHA IPOU3BEACHUIO IIPOU3BOIHBIX
TuX QyHKIUY. OTBET apryMeHTUpPYITE.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuna nud¢gepeHUNpPOBaAHUA MOTYT OBbITH 3aAIIHCAHBI:

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

- (U V(X)) =u'(X)-v(X)+u(x)-v'(x)

La / Tx lxt—ulx)vilx

4. (L = w et

wlx v Lx

®opmyJa Ne3 —310 hopmyJia 1Jisi BBIYMCICHUS TPOU3BOIHOM
npousBeleHus ABYX 1@ depeHunpyeMbIX pyHKIHI, OHA He
COOTBETCTBYET NPHBEJICHHOMY B YTBEP/KICHHH TEKCTY.

Haiinure popmyiy ¢ ommbOkoil. ApryMEHTHpPYHUTE CBOM OTBET.

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

N

. (UC)EV(X))'=u'(X)2V' (X)
- (U()-v (X)) =’ (X)-+-v'(X)

4. (Ady/ - wl e

vLx [ o

w

OTtger: ommoka B popmyJie Ne3. Ilo npaBuity quddepeHunpoBaHus
npousBeaeHus AByX AupdepeHunpyembix GyHKIHIA NPOU3BOAHAA
NPOoU3BeeHUs BbIUNCAsAETCH 110 gopmy.ie:

(U(x)-v(x))'=u’ (x)-V(x)+u(x)-v'(x)

VK-1.3.1
OIIK-1.B.1

[TpaBuna nuddepennmponanus. [IponzBoaHas ciokHONW QYHKINH.
3ananue 1.
1) HaiiguTe mpou3BoHy0 PyHKIIMH

v =5cos(7+8x) + V7x—8

OTtBeT:
3

7 2

—40sin(7 + 8x) + n (7x—8) *#

2) HazoBute kakoe-nu6o nudpoBoe cpeacTBO, IPUMEHIUMOE st
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undgpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHDbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOop
MaTeMaTHYeCKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajredpbl, OpUEHTHPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 2.

1) HaiinuTe npou3BoaHY0 (PyHKIINH

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

y = 5cos(5+ 2x) #In(5x— 2)

OtBer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) » >

bx—-2

2) HazoBwute kakoe-1u00 1U(ppoBoOe CPEACTBO, MPUMEHHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYHTE BaIll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIsl pelleHust JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmee 00J1b110ii Hadop
MaTeMaTU4ecKHX GyHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA NMOATO0TOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3agaHue 3.
1) Haiimute npou3BoOHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
Orser:

-24

S
cos” (T+4x

«In(7x— 4) + 6tg(7 + 4x) = _h?—_“

(In(7x— 4))?
2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
pereHust gaHHou 3aaaun. OOOCHYWTE Balll BHIOOP.

OtBer: K undpoBsiM cpeacTBam, KOTOpbie MOTYT ObITH IPUMEHEHbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMAaTHYeCKUX QYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3ananue 4.

1) Haiiaute npou3BOIHYIO (PYHKIIMH
¥ =4/ 2 — 6sin(7 + 4x)
Orser:

1
- ¢ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-nmu6o nudpoBoe cpeacTBO, MPUMEHUMOE ISt
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBamM, KOTOPbIE MOT'YT ObITH IPUMEHEHBI
JUIS pelleHus JaHHoi 3aaaum oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 60/1b110ii HAOop
MaTeMaTH4eCKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajredpbl, OpUEHTHPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSIMHA ¥ BU3YAJIbHBIM CONPOBOXKICHUEM.

3amanue 5.

1) Haiinure nmpon3BoaHy0 QYHKIIUHA
v = 5cos(3 +4x) + log,(3x— 4)
OTBert:



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
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

3

(3x—4)In4
2) HazoBute kakoe-1100 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHust gaHHOM 3aaa4un. OOOCHYHTE Balll BEIOOP.

—20sin(3 +4x) +

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JJIS peleHus JaHHoi 3axaun oTHocutesas Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJalo4vallnee 00J1b10i HaOop
MaTeMaTu4ecKuX GyHKUIUI B TOM YHC/Ie CHCTEMY KOMIbIOTEPHOI
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

10.

ITpoBepbTe SIBISETCS JIU BBIPAXKEHHE
1 .
— ¢ (—24)cos(7 + 4x)

oy Z2—bEin| 7+4x

HPOM3BOAHOM QynKIMK y = /2 — 65in(7 + 4x) ? OTBET 0OOCHYITE.
OTBer: BpIpa:keHHe SIBJISIETCH NMPOU3BOAHOM 1151 QYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IPOU3BOIHYIO OT

V= ,\,-"2 — Gsin(? + 4%) WIM BBIYMCJIUTH HeonpeaeJeHHbII
HHTEerpas

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

VK-1.3.2
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11.

3anumuTe ypaBHEHHE KacaTelbHOl K rpaduxy QyHKmua y=x° - 2
B €r0 TOUKe ¢ abciuccoi Xo= 1
OrBer: y=3x-4

VK-1.3.1

12.

B KaKkoii TOuKe ypaBHEHHE KacaTeIbHOM K rpaduky GpyHKIHH y=X° -2

nMeet Buj Yy=3X-4

OTtBer: Xo=1

3agaua MOXeT ObITh pelieHa JByMs crocodamu. O6ocHyiTe 06a

crioco0a perieHus.

Ortser: IlepBblii c10C00 OCHOBAH Ha ONpPeAeICHUN KAcaTeJIbHOM K

rpaduxky GyHKUMH — ITO 001mIasi TOUKA rpadpuka GQyHKUMU U

NPAMOi, ABJIAIOLIEHCH KACATEJIbHOM, T.€. HY’KHO PeIIUTh CHCTEMY
Ly =x" -2

YPaBHEHMH Yy =3xr—4

IIpu BTOpOM crioco0e pemeHnsi, HeOOXOANMO CPABHHUTH o01ee

ypaBHeHHe KacatenbHoil ¥ = ¥(x,) + ¥ () (x— %) u y=3x-4

VYK-13.2

13.

ITycth B Touke (Xo, Yo) mepecekatorcs ase kpuBbie Y=f(X) u y=g(x). Ooe
byukiun Y=f(X) u y=g(X) uMeroT mpou3BOHbIC B TOUKE (X0, Yo). Uemy
PaBEH yroj MeXJy KpUBbIMU?
OtBer: Yriom ¢ mexxay kpubiMu Y=f(X) n y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIY KacaTeJIbHBIMH K PSIMbIM,

g lxgl—F (xp

NPoBeJIeHHBIMHU B TOYKe (X0, Yo0) H tg(e) = 147 (xg)-0' Cxg

VK-1.3.2

14.

[TycTh mosiokeHNE TOUKH NMpU e€ ABUKEHUU 3a1aéTcs GyHkmuen S=S(t),
rzae t — Bpems. Yemy paBHa CKOPOCTh TOUKH? BrIuuinTe HoMep BEpPHOIO

YK-1.3.1



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

YTBEPIKICHUSL.
a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKIIM S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoaHO# GyHkunu S(t)

b) Ckopocts TOukH paBHa quddepernmany Gyuakiuuu S(t)

OrBer: a)

15.

ITycts Gyuknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBure ycnosue
yObiBanus ¢ynkuuu y = f(x) Ha untepsae (a, b).

OtBer: Eciau npousBoaHast pynknuu y = f(x) orpunareibHa aJst
BCEX X U3 HHTepBaJja (3, b), To pyHKIHMs yObIBaeT HA 3TOM
HHTepBaJe.

YK-1.3.2

16.

[Tycts ¢pynkuus y = f(x) 3amana Ha untepsaie (, b). Hazoure ycinoBue
BBINYKJIOCTH BBepX (yHKImK y = f(X) Ha uHTepBaje (a, b).

OtBet: Ecin BTOpasi npousBoanas pynkuuu y = f(x) orpunarenbna
JJI BCeX X M3 HHTepBaJia (a, b), To pyHKIMs BHINYKJIa BBEPX HA
ITOM HHTepBaJe.

YK-1.3.2

17.

ITycts Gyukuus y = f(X) 3agana Ha unrepsaie (a, b). HazoBure ycriosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMK y = f(X) Ha uHTEpBaje (a, b).
Orser: Eciin BTopas npousBoanasi pyukuuu y = f(X)
MOJIOKUTEIBHA JIJIsl BCEX X U3 HHTepBaJa (4, b), To pyHkuus
BOTHYTA (BBINMYKJIA BHU3) HA TOM MHTepBaJie.

YK-1.3.2

18.

ITycts nuddepennupyemas pyHkuus y = f(x) 3ajaHa Ha UHTEpBaje

(a, b).

HM3BecTHO, 4TO B TOUKE Xo HA MHTepBaie (8, b) mpoussoaHas GyHKmH y
= f(x) paBHa Hymt0. Kakux JaHHBIX HE XBaTaeT, YTOObI YTBEPKAATh, YTO
B 3TOH TOUKe (QYHKIHS UMEET MaKCUMyM?

OrBer: B Toukax 3xcTpeMyMa Ha uHTepBaJie (3, D) npousBoaHas
¢byuxuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOH MAKCHMYMa, MUHMMYMa WJIH Nepernda
rpaguka ¢pyuxkuuu. /{jst Toro, YTo0ObI B TOUKE ObLJI MAKCHMYM,
Npou3BoAHAs (PYHKIMH J0/KHA MEHSTh 3HAK C IUII0CA HA MUHYC.

VK-2.B.2

19.

Kakas npsmMas 11HMS Ha3bIBa€TCS aCUMITOTON rpaduka QyHKINH
y=f(x)?

Otget: [IpsimMas auHMS M HA3BIBAETCH ACUMIITOTON rpadguka
¢pynxuauu y=f(x), ecau paccrosinue d or Touku M, nexkamieid Ha I TOM
rpaguxe, 10 NpsAMOM M CTPEMUTCH K HYJIIO IPH HEOTPAHUYECHHOM
yAaJIeHUH 3TOM TOYKH IO rpadguKy OT HA4Ya/1a KOOPAMHAT B
0€CKOHEYHOCTh.

YK-1.3.2

20.

BepHo JI, YTO BBIPAKCHHUC

1n

x2+4+5

L b

SAsnsiercs pewennem [ (5x? — 2x% 4+ +/x®
[IpuBenuTe nBa crioco0a pemieHwus.
OtBeT: BbIpakeHHe

dx ? OTtBeT 00OCHYITE.

-

VK-1.3.1




5 a Z g 2 g
JX —Lx tox 5 siBJIsIeTCS peleHneM

J (5x% —2x" + \;"?jﬂ'x

I[J'[ﬂ OTBETA HA 3TOT BOIIPOC MOKHO B3ATh HUHTErpaJi

— 5 2 2 5
J (5x% — 2x" + /2% )dx = Ex“ — Exg + Exl +C
5

2 = o
# + 242 +5 -310 01HO M3 pewennii npu C=5.

5 2
T.C. 1.1:"4 ——X

3 5
BTopoﬁ BapuaHT E)eme}mﬂ: B3M1ITh IPOU3BOAHYIO OT
5 z 2 = .
Ix“ — E.xg + Exl +5, NpoM3BOJAHAasA PaBHA MNOAUHTErpajJbHON
3 2 3
q)ymcmm 5x° —2x° + v/a? , 3HAYHUT BbIpPa:KeHHe
E 4 2 3,2 5
;x — Ex + Exa + 5 sgaBiagercH pelieHueM MHTerpaJa.

21.

1. BeluuciauTh HeONpeaeNEHHBIN HHTETPA:

R

J (5x% — 2x° + x¥)dx

OTtBeT:

5 2 Z 3
—xt——x -2+ C
2 3 5

2. BbIYHCIUTH HEONPeIeIEHHBIA HHTETPAL:

i - 3 1 P
J[\;x-—l‘( —5—)dx

3 5B
'
OTtBeT:

3 5 3 L

—x3 + ZX4 —20x++C

5

3. BbruucIUTh HEoNpeneIEHHBIA HHTETPAIT:

-

J [x—: FVE

3\;
OTtBeT:

3 &8 67

—xi+ —x6+ C

8 7

4. BoluncnuTh HeolpeaeaEHHbI HHTETpall:

Jedx

Fad & "l'."_"‘
X — vx*©
J x3

OTtBer:
5

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

5. BbruncauTh HeornpeenEHHbINA HHTErpall:

-

J cos(4x — 7)dx
Otser:

1
—sin(4x—7)+C
4

YK-1.¥.2
YK-2.V.1




22.

MeTo1bI MHTETPUPOBAHKS: METO] BHECCHHUS MO 3HAK AuddepeHnana
Y METOJ] 3aMEHbI IEPEMEHHON UHTETPUPOBAHHSL.
1. BribGepuTe METOJ MHTETPUPOBAHUS U BHIYUCIUTE UHTErPal.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:
Orser:

J" 2xdx
Vxi+ 3
22 +3+¢C

Mo:xeT ObITH IPUMEHEH KAK MeTO0/ BHECEHHS MO/l 3HAK
auddepenuunaia Tak M METOJ 3aMeHbI NePeMeHHOM
HHTErPUPOBAHUS.

2. Bribepute MeTO UHTETPUPOBAHUS U BBIUMCIINTE UHTETpall.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUSI IPUMEHSIIN:
[ dxdx
J x*+1
Orser:
Zarctg(x*)+ C
MozkeT ObITH IPUMEHEH KaK MeTO/] BHeCEHH S MO0/l 3HAK

auddepenuunaia Tak M METO/ 3aMeHbI NePeMeHHOM
UHTErPUPOBAHUS.

3. Bribepurte MeTO HHTETPUPOBAHUS U BHIUMCINTE UHTETpAJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN :

J xsin(x® + 3)dx
Ortser:

1 5
—Ecﬂs[x +3)+cC

Mo:keT ObITH IPUMEHEH MeTO/ 3aMeHbI NepeMeHHOMH
UHTErPHUPOBAHUS.

4. BpiOepuTe METO/I MHTETPUPOBAHUS U BBIUUCIUTE UHTETPAIL.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIIN:

ax
J Vxcos?(Vx)
Otser:
2tg(Vx)+C
Mo:keT OBITH IPUMEHEH MeTO/ 3aMeHbI epeMeHHOH
HHTErpUpOBaHMusl.

5. Bribepute MeTO1 HHTETPUPOBAHUS U BHIUMCINTE UHTETpAJl.
VYkaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:

J" dx
dfx — x

OTBeT:

VK-2.B.2
YK-1.¥.2




—2ln|4 — x| + €
Mo:keT ObITh NMPUMEHEH METO 3aMECHbI HepeMeHHOﬁ
HHTErPUPOBaAHMS.

23.

Samanue 1.

1) BBI‘II/ICJ'II/ITB, IIPUMEHUB MCTOA MHTETPHUPOBAHUSA 110 YACTAM:

J x ® cosxdx

OtBet: xsinx + cosx +C
2) HazoBure kakoe-mub0 1UMPOBOE CPEICTBO, MPUMEHUMOE IS
pereHus gaHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBaM, KOTOPble MOTYT ObITH NMPUMEHEHBI ISt
pelieHusi JaHHO 3amayu  oTtHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYawinee 00JbmIOH HaOop
MaTeMaTUu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TMOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3amanue 2.
1) BbraucnnTs, NpUMEHUB METO MHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

Otser: (x +1)e* — e+ C
2) HasoBure Kakoe-1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3amaun. OO60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBsiM cpercrBam, KOTOpble MOTYT ObITh NMPUMEHEHbI ISt
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJIE CHCTEMY KOMIbIOTEPHOM
anredpbl, OPHEHTHPOBAHHYK) HA MOATOTOBKY HWHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.
3anganue 3.

1) BeraucnuTh, NpUMEHUB METO UHTETPUPOBAHUS 10 YACTSIM:
J xlnxdx

OtBer: 0,5x (Inx—0,5) + C
2) HasoBure Kakoe-m1u00 mHU(PPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO60CHYiiTe BaIll BBIOOP.

OtBet:
K uudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pemieHust JaaHHO 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWO4Yawilee O00JbIOH Hadop
MaTeMaTU4ecKMX (QYHKIMH B TOM YHCJECHMCTEMY KOMIbIOTEPHOI
ajiredpbl, OPUEHTHPOBAHHYI0O HA TMOATN0OTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3amanue 4.

1) Beruncnuth, MPUMEHUB METOJT MHTETPUPOBAHUS IO YACTSM:

YK-2.V.1
VK-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
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

( x° = sinxdx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-m1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qanHou 3agadn. OO00CHYITE Balll BEIOOP.

OTtBet:
K nudpoBbIM cpeacTBaM, KOTOPbIE€ MOTYT ObITh IPUMEHEHBI ISl
pelieHus JaHHOI 3aga4u oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTH4ecKUX GYHKIMHA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOM
ajredpbl, OpMEHTHPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

24,

Samanue 1.

1) BbluuciInTE ONPEICICHHBIN HHTETPA:

-

J dx

0

OtBet: 2
2) HazoBute kakoe-mu00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
peteHust naHHo# 3anaun. OOOCHYy#iTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4eckuX (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3amanue 2.

1) BeruncnuTe onpeneeHHbII HHTErpat:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-mu60 mudpoBOe CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. OO0CHYIiTe Balll BEIOOP.

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPbie MOI'YT ObITh NPUMEHEHBI JJIsl
pemieHust JaaHHOl 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWO4Yawilee O00JbIOH Hadop
MaTeMaTU4ecKMX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WHTEPAKTUBHBIX
JOKYMEHTOB C BbIYMCJIEHUSIMH U BU3YAJIbHBIM CONMPOBOKICHUEM.

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
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

3amanue 3.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anadn. OO0CHYITE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIs
pelieHusi JdaHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
JTOKYMEHTOB ¢ BHIYHCJIEHUSIMHU U BU3YaJIbHBIM CONPOBOKIEHHEM.

3ananue 4.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:
0

J x 3 ﬂ.l.-'l.'

-1
Oteer: 0-1/4=-1/4

2) Ha3zoBuTte kakoe-1160 mudpoBoe CPeACTBO, IPUMEHUMOE LIS
pemenust faHHoi 3anaun. OOoCHyiiTe Ball BBIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pemieHdsi JaHHOM 3amaum  otHocuTcess Wolfram Mathematica-
NnporpaMMHoe o0ecrnedeHue, BKJWYawilee 00JbIIOH Hadop
MaTeMaTH4YeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJICHUSMH U BU3YAJIbHBIM CONPOBOXKICHUEM.

3amanue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

[ean

-1

OtBer: e-el



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

2) HazoBute kakoe-1m00 HUppPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K mudpoBbIiM cpeacTtBaM, KOTOpble MOI'YT ObITH NPUMEHEHbI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJOYawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajare0Opbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JAOKYMEHTOB C BbIYMCJIEHUSIMH U BU3YAJIbHBIM CONPOBOXKIEHUEM.

25. 1. IIpouHTErpUpYyHTE TPUTOHOMETPHUIECKYIO () YHKIIUIO YK-2.V.3
( coOsx 6%
Otser: 0,5
2. llpouHTEerpupyiTe TPUTOHOMETPHUIECKYIO (DYHKITUIO
( cosx dx
Otger: 0
3. TlpouHTErpHpylTE TPUTOHOMETPHUUECKYIO (DYHKITHIO
|r cos 2x dx
Otsert:0,25
4. IlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKIIHIO
|r sinx dx
Ortger: 2
5. TlpouHTerpupyite TPUrOHOMETPHUUECKYIO (PYHKIUIO
( sinx dx
Orter: 1
Cemectp Ne2
26. | Kakas gynkims = = f(x; V) Ha3pIBAETCS HETIPEPHIBHON B TOUKE YK-1.3.2
My (%05 55)?
OtBer: ®yukuus = = f(x; V) Ha3bIBaeTCs HENPEPLIBHOMN B TOYKE

My (x; vy ), €ciTH OHA OMpeIeieHa B ITOI TOUKe H HEKOTOPO¥i ee



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

OKPECTHOCTH, HMeeT mpenes [im (M) HITOT mpeae paBeH
M—=M,

3HAYEeHUI0 (PYHKIUM Z B TOUKe M,

27. | Kakas u3 gopmyn cootBercTByeT muddepennuany Gynkiun y=e>*? YK-1.3.1
a) dy=2e?*dx OIIK-1.3.1
b) dy=e*dx
c) dy=2e*dx
OrtBet: a)
28. | YacTHbIC MPOU3BOIHBIC VYK-1.V.2
gz  d=
1. Haiinure 9acTHBIC TPOU3BOIHBIC —— U — (YHKITUH
dx By OIIK-1.B.1

_ sin(3+8x —7y)

2 — .'I'S_'L-'?
cos(3+8x—Ty )82ty £ sin(3+8x—Ty )35y

|'2—x3_1.-'_']‘

Z

OTtBert:

—cos(3+8x—T7y)*7(2—x*y") +sin(3+ Bx— Ty)7x»*

(2 — x3y7)2
o dz A=
2. Hailinure 9acTHBIC MPOU3BOIHBIC e e byHKIIIN
d
sin(3 + 2x — 5y)
= . L 7
2 —x=y
ros(3+2x—5y1:2(2—xty )t sin(3+2x-5y)ax7y"
Orser: 1 7.2
| 2—x _'!," |
—cos(3+2x—5y) *5(2— x*y") +sin(3+ 2x— 5y)7x*y*
(2 —x*y7)?
o d= o=
3. Haiiaure yacTHbIE MPOU3BOIHBIC e GbyHKIIIN
o
sin(1l+4x — 3y)
z= —
3+ xey!
cos(i+4x—3y) 54|'3—x‘:}". :I—s'z'ri':l—d-x—ﬂ}'12.1'1'}".
OTtBeT: —— =7
[3+x"y")
—cos(1+4x—3y)*3(3+ x%y") —sin(1+ 4x— 3y)7x*»°
(3 + 22y7)2
o dz A=
4. HaiiguTe yacTHbIE MPON3BOAHbBIE e byHKIIUN
d
sin(7 +4x —7y)
z= T
3 —x°y
cos(T+4x—Ty):8(3 -2 3% )t ein( 7442733250
Orser: 7 6.2

[3—x"9")




—cos(7T+4x—7y) *7(3— X*y®) + sin(7 + 4x— 7Ty)6x’y°
(3 —xy¢)?

o =z  d=
5. Haiinure yacTHBIC MPOU3BOIHBIC e byHKIHHA
sin(5 + 8x — 5y)
B B

= ;
3 —x%y
ros(5+8x—5y)+8(3—x*y® )+ sin(5+8x—5y)axy®

i3 _1_4-_“5];

—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x — 5y)6x*y°

b

OTtBeT:

(3 — x*y®)?

29.

BrimucaTh ycnoBre npu KOTOPOM BBIpasKEHHE
P(x,y,z)dx + Q(x,y,z)dy+R(X,y,z)dz
npezcTaBisieT coooi quddepeHnnan HekoTopoit GyHKIMU U(X,Y,Z).
Ortser: JlaHHOe BhIpakeHue MpeacTaBJsieT co0oii nupdepenunan pynkuun
u(x,y,z), ecan: P(x,y,z) — 310 yacTHasi npou3BoaHasi PyHKIMHU U(X,Y,Z) o
X;
Q(X,y,2) - 310 yacTHasi mpou3BoaAHas PpyHKIUH U(X,y,Z) mo y:
R(X,y,z) 310 yacTHasi npou3BoaHast PyHKIUHU U(X,Y,Z) 10 Z.

VK-1.B.2
OIIK-2.3.1

30.

Kakast Touka Ha3bIBacTCsl TOYKON MakcuMyMma QyHKImH Z = f(x; V)9

Otser: Touka (X;;V,) Ha3’bIBaeTcs TOYKOM MAKCUMyMa GYHKIHH
z = f(x;v) , eciM cymecTByeT Takasi & - OKPECTHOCTH TOUKH
(x5: Vy ) ¥ 1JI9 BCeX TOYEK (X; V), OTJIMYHBIX OT (X ; Vy ), M3 O-
OKPECTHOCTH TOYKH( X 3; V) BHIIOJIHAETCS HEPABEHCTBO:

F6iy) < £ (x030)

YK-1.3.1

31.

1. Haiiti npou3BoAHYIO PYHKIUU

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

HampaBJeHHio K Touke M (2,6)

—2256

OtBeT: —
V2

2. HaiiTu npon3BOAHYI0 QYHKIUU

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

-280
OTBeT: —

Vi3

3. Haiiti mpon3BoaHYIO QYHKINU

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

272
OTBeT: —
VAT

4. HaiiTi mpou3BOIHYIO (DYHKITHIO

o

Floy) = (11— 2x° + 297 = x°y"

HarpasJIeHnIo K Touke M (5,6)

B Touke K(1,1) mo

)

VK-2.V.1

OIIK-1.B.1




o

—1520
TBET: ——
O € Va1l

5. Haiiti mpon3BoiHyIO HYHKITMH

fle,v) = (5+4x 1 —2v% — 2x%v*)% B touke K(1,1) no
HarnpasIeHUIO K Touke M (2,3)
-380

OTtBeT:
V5

32.

Chopmynupyiite He0OX0IMMOE YCIIOBUE SKCTPEMyMa
muddepennmpyemMoit PyHKIUN I[ByX nepeMeHHbIX Z = f(x; V)
OrtBer: Ec.Jm B Touke N(xy;v,) muddepenuupyemasi GpyHKIHs

z = f(x;v) umeer 3KCTpeMyM, TO ee YACTHbIEe HpomBozmble B 3TOil
TouKe paBHbI Hy 0 [ (1:v,) = 0, f' 5 (%4:¥,) = 0.9710 yeaoBue
Ha3bIBaeTC HEO0XOUMBIM YCJI0BHEM IKCTPEMyMa.

YK-1.3.2

33.

Kaxkoe ypaBHeHue Ha3biBaeTcs quddepeHInalbHbIM YPaBHEHHEM
MIepBOTO MOpsiiKa?
OtBer: /lu¢depeHunanbHbIM ypaBHEHHEM IEPBOro IMOPSAIKA
Ha3bIBaeTCs ypaBHeHUe, cBs3bIBawomiee X, Y U Y'. OHO MoxkeT ObITh
3aJ1aHO0 B OJHOI U3 ¢opm:
F(x,y,¥') =0,

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

YK-2.3.1

34.

B kakom ciyuyae ¢pyukius y=¢(x,C) (umu ®(x, y, C) = 0), sBisercs
o01muM perieHueM nudepeHaIbHOr0 ypaBHEHUs IEpBOro nopsiaka?
OtBer: O0mMM pemieHueM (00IIUM UHHTETPAJIOM)
AudpepeHINAIBLHOIO ypaBHEHHS NEPBOTo NOPSiAKA Ha3bIBaeTCs
¢yukuus y=¢(X,C) (mmm ®(x, y, C) = 0), koTopas

a) ABJISCTCS PelIeHueM YPaBHEHHUs NpH jJa10oM gonyctumom C;

0) s11000€e penieHHe MOKeT ObITH MOJIy4YeHO M3 Heé IPU HEKOTOPOM

3HA4YeHUH NOCTOSTHHOM C.

VK-2.3.1

35.

SBnsercs mu GpyHKupsa x- + y° — 2x = € 0GUINM peleHneM
miuddepeHmansHOro ypapuenus X+yy' = 1?2

OTBeT I[m])q)epenunpyﬂ YKa3aHHYI0 HeSIBHO 3az[aHHym (pynkuuro
x* 4+ y* — 2x = C, momyuaem paBenctBo:2x + 2yy’ — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C sBJaseTcs: 00IIUM pelleHneM
AU(pPepeHInATBLHOI0 YPABHECHUS.

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

36.

Haiigure obuue pemenus nuddepeHIanbHbIX ypaBHEHHH,
IpeJCTaBIeHHbIX HIbKe. HazoBuTe kakoe-1mbo 1udpoBoe cpesicTso,
KOTOpPO€ MOKET OBITh IPUMEHEHO ISl pEIIeHUs JaHHOW 3aJauu.

OtBer: y =In|x| + C

OnHuMm U3 Hu@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JJIS1 pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica

YK-2.¥.3
OIIK-1.B.1




2. y'=2
) .

OrBer: Yy =5In|x| + C

OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI

JUJISI pellleHUs1 TaHHOM 32124, OTHOCUTCSA

Wolfram M_athematica

1
'

. '|.‘:|' i
3 - 3x

OtBer: y = % In|lx| +C

OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS

Wolfram Mathematica
[ 7

OrBer: y =7 In|x| + €
Oanum u3 uHGPOBLIX CPEICTB, KOTOPbIE MOIYT OBITH IPHUMEHEHbI
IS pelleHus JaHHOM 321241, OTHOCHTCS

Wolfram Mathematica

5.y =2

OrBer: y =3 In|x| + €

Onauum 13 HHGPOBHIX CPEICTB, KOTOPbIE MOTYT OBITH MPHUMEHEHbI
JJISE pellieHusl TaHHOM 32124, OTHOCHTCS

Wolfram Mathematica

OrBer: y =9In|x| + €
OnHum u3 undpoBbIX CPeACTB, KOTOPbIe MOI'YT ObITH MPUMEHEHBbI
JUISl pelieHusl TaHHOM 3a1a491, OTHOCHTCHA
Wolfram Mathematica
1. y=2
T x
OrBer: y =12In|x| + C
OnHum u3 undpoBbIX CPeACTB, KOTOPbIe MOI'YT ObITH MPUMEHEHBbI
JUISl pelleHusl TaHHOM 3a1a491, OTHOCHTCHA
Wolfram Mathematica
2.y =2
c) -
OtBer: ¥y = 31In|x[ + C
OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISl pelleHusl JTaHHO 3a7a491, OTHOCHTCH
Wolfram Mathematica
3. ¥v' = =z
L) -
Otper: ¥y = 17In|x[ + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHBI
JUIsl pelieHusl JaHHOI 3a1a4M, OTHOCUTCS
Wolfram Mathematica




OrBer: y =27In|x| + C

OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3aa4M, OTHOCUTCS
Wolfram Mathematica.

37. | Pemmre 3anauy Komm npu Havanbabix yenoBusx: Y(1)=2 , t.e. naiiqute | YK-2.3.1
YyacTHBIC perieHus AuddepeHnanbHbIX YpaBHEHUH, TTPEICTABICHHBIX YVK-2.V.1
HIKE VK-2.V.3

r=1
1. v = -
Oter: ¥y =In|x| + 2
2. y' =§
OtBer: ¥y =5In|x| + 2
g
3. y = 3x
OtBer: y = % In|x| +2
=7
4, y = .
OrBer: ¥y =7 In|x| + 2
5 ' =%
OtBer: ¥y =3 In|x| + 2
6. y' =2
C ) -
OrBer: ¥y =9In|x| + 2
7.y =2
C ) .
OrBer: ¥y = 12In|x| + 2
8. y'=2
OrBer: ¥y =31In|x| + 2
9. y' =2
OrBer: ¥y =17In|x| + 2
10.y' = ??
OrBer: ¥y =27 In|x| + 2
38. | BremummTe HOMep O KOTOPBIM PACTIONOXKEH P, [UTSt KOTOPOTO He YK-1.3.1

BBITTIOJIHACTCA HCO6XOI[PIMBII>1 IIpHU3HAK CXOI[I/IMOCTI/I?

w  NE+3
1 Zn:l‘ n¥+7
2) Ele‘ n3_+-1-

- 7
- 5n
3) an 1 Int-_2




- n®+3
4) Yot

n+1

OTtBet: 3)

39.

Kaxkue npusHaku uccienoBanus Ha CXOAUMOCTb IPUMEHSIIOT IS
YHCIIOBBIX PSAJIOB C MMOJIOKUTEIHBIMU YJICHAMU?
a) mpusHak /lanamGepa

b) npasuio Jlonurans
c) merox Kpamepa
d) mpusnak Koum.

Ortser: a), d)

VK-2.3.1

40.

Ecau psn cxonures, TO 9TO MOKHO CKa3aTh 00 00IIeM YICHE 3TOTro
psna?

Otger: Ecam psig cxogurcs, TO ero 001IMii YieH i, CTPEeMUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTBep:KAeHHe HA3bIBACTCH

1 —+0a
He00X0AUMBbIM NPHU3HAKOM CXOAMMOCTH psaaa. B yactHocTH, eciin
001IMii YJIeH Ui, He CTPEeMMTCS K HYJII0, TO Psii PACXOIUTCS.

YK-2.3.1
OIIK-1.V.1

41.

Ecnu o6muii uieH psaja i, He CTpeMHUTCS K HYJII0, YTO MOXHO
YTBEPKAATh O CXOAUMOCTH psja?

Otger: Ecam psig cxogurcs, TO ero 001IMii YieH i, CTPEeMUTCH K
HYJII0, T.e. [im 1, = 0. 9T0 yrBep:KAeHHe Ha3bIBAeTCH

f1—+00
He00X0AUMBbIM NMPU3HAKOM CXOJAMMOCTH psaa. B yactHocTH, eciin
001IMii YJIeH Ui, He CTPEMMTCS K HYJII0, TO Psii PACXOAUTCS.

YK-2.V.1

42.

OOmuit uneH psaga i, CTPEMUTCS K HYJIO. JJOCTaTOYHO JIU 3TOTO IS
TOTO0, YTOOBI YTBEPKAATh, YTO JAHHBIN PSAJl CXOAUTCSA?

Otser: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH

n—+oa
HE00X0AMMbIM NMPU3HAKOM CXOIMMOCTH psAa, HO OHO HE ABJIACTCH
A0CTATOYHBIM AJ1d TOI'0, YTOOBI YTBEpPKAATDh, UTO P CXOAUTCSH. T.e.
PAA MOKET OBITh KaK CXOAANIIMMCH, TAK U paCXoastimmcCs.

VYK-1.B.2

43.

o 5n?

n=1 Inl-2
I/ICCJ'IC,Z[OBaTB ,Z[aHHBIfI p4Aa Ha CXOAUMOCTD. BBI6CpI/ITC MCETO/,
HUCCJIICOAOBAHUA U3 CIINCKA.

a) HHTerpanbHBIN NPU3HAK CXOUMOCTH

b) Heo6xonumplii MpU3HAK CXOAMMOCTH
c) Ilpusnak Kommu
d) Ipusnak Jlanambepa

OTtBer: Psia pacxoaurcs, He BLINMOJIHSETCS HE00X0TUMBIH
npu3HaK — b)

VYK-1.B.2

44,

- (1n—
1. I/ICCJ'Ie}IOBaTI) CXOOUMOCTE psaaa Ef:l —
=

(G

ra | o

(5 I )

OTBeT: cxoauTco

YK-1.¥.2
VK-2.V.1
OIIK-1.V.1




- [4n ’
2. HccnemoBaTb CXOMUMOCTB psijia 2 e | ——— =
o | o

OTBeT: cxoauTcs

- (1m—3
3. HccrnenoBarh CXOAMMOCTD PAfia 2, | ——
ol

T

(=

OTBeT: cxoauTcst

- [4n—
4. VccnenoBarb CXOIUMOCTb Psijia 2,5 ——
n=1"om

OTtBeT: pacxoaurcs

(1m+3)4"
=1 ypea)sh

o

5. HccnenoBaTh CXOAUMOCTD psijia 2o

OTBeT: cxoauTCca

45,

[In-5)2

1) HccnenoBarh CXOAMMOCTb PAAA 2ooe ) ———
o | amT ;

OTBeT: cxo0auTCA
2) Kakoii npusHak Bel ucrons3zoBanu. O00CHYyHTE CBOH BHIOOP.

o .
ntl — 7 T.K.

OTtBer: npuMenum npusHak Janamoepa. [ = lim

fp—r oo T

2\3<1, o psa cxoaurcs. [IpuzHak cpaBHenus u npusHak Komm ne

VYK-2.B.2

46.

MO3BOJIAAT OTBETUTH HA BONPOC 3aJaHUs.

(4mn—5

- (
1) HccnenoBaTh CXOAMMOCTD PAfA e ) ————
o |7

OTBer: pacxoaurcs
2) Kakoii npusHak Bel ucronb3zoBanu. O00CHYHTE CBOM BBHIOOP.

OtBet: npuMenuM npusHak Komm. [ = */a_=4 , T.x. 4>1, TO psig
Ul | ’ °

cxoautcesi. HeoOxonumblii NPU3HAK, NPU3HAKHA CPABHEHHUS H
Janambepa He N03BOJISIOT OTBETHTh HA BONPOC 321aHUS.

VK-1.3.1

47.

o Llm+3347

1) HccnenoBarh CXOAMMOCTD PAfa 2ore T
n=1\1ns 20

T

OTtBeTt: cxoaurcst
2) HazoBute kakoe-mu60 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OTtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI 1JIs
pemieHust JaaHHOl 3amayu  orHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MareMaTu4ecKuX (GyHKIUIA B TOM 4MCJ/ie CHCTEMY KOMIbLIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

YK-2.¥V.3
VK-1.V.2
YK-2.V.1

48.

IlycTh qaH 3HAKOUEPEAYIONIMHCS PAN L=y l,,. Eciu psm,
COCTaBJICHHBIN M3 a0COIIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKa3zaTh 0 3HaKouepenyromemcs psaae? Boibeprure BepHBIN OTBET.

YK-1.3.2



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

a) Psngcxomutes
b) Psx pacxomurcs

C) Psan cxomures abCOMIOTHO

OtBeT: C)

49,

Eciu aGCoIr0THEIE BETUYMHBI WIEHOB 3HAKOYEPENYIOIIEroCs psiaa
2w—y U, yOBIBAIOT M OOIIMIA YIEH PsAJa CTPEMUTCA K HYJIIO, TO 9TO
MOYKHO CKa3aTh 0 CXOAUMOCTH psifa? BeiGepure BEpHBIM OTBET.

a) Pax cxoaurcs

b) Psx pacxomurcs
c) Psan cxoaurcs aGCOIIOTHO

OrBer: a)

YK-1.3.1
OIIK-1.V.1

50.

CreneHHBIE pAAbL. I/IHTepBaJ'I " pagnycCc CXOAUMOCTH.

1. Haiitn 0o61acTh CXOAUMOCTH psiaa

oo

E x"=14+x+x*+--+x"+--

n=0
Orser: (—1;1)

2. Haiitu paanyc cCXOAMMOCTH psaa

oo

n=0

OtBet: R=0,5
_ 3. Haiimn panmyc cxoumocTu pssia
2(5«‘()” =1+5x +25x% + -+ 5%x" + -
- OtBet: R=0,2

4. Haiitu pagnyc cCXOAUMOCTH psa

Z’(—l)"(:axj"_l 3r  (3x)% | (-1)"(3)"

1
OTBeT: R = 3

5. O6G1acThIO CXOMMOCTH Psia

oa

Y =@ = G+ G = @) + G —a)? + o+ Gl — @)
n=0
Asnsiercs narepsan (2; 4). Halimure ero paanmyc cXoauMOCTH.

OtBer: R=1

YK-1.¥.2
VK-2.3.1

51.

CTeneHHOM paf L =p @, % "CXOMUTCS B TOUKe X0.UTO MOXKHO
YTBEPKIaTh 00 aOCOTIOTHON CXOJIMMOCTH ATOTO PsiZia B KAKIOH U3
TOuek X, Takux, urolx| < |x,|?

YK-1.3.2




Ortser: Ecan crenennoii psag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJII0THO CXOAUTCA B KAXKI0H TOUKe X, /15l KOTopoii |x| < |xg].
ITO yTBep:KIeHHE HA3LIBAETCSl TeopeMoii AdeJsl.
52. YK-1.¥.2
1. Pasnoxuts MHOrowten f(x) = —x* —10x° —30x —31 ppsag | OIK-1.V.1
Teitnopa B OKpECTHOCTH TOUKH ¥ = —2
OTtBet:
flx)=—-3—-2(x+2)—4(x+2)"— (x+2)°
2. Paznoxurs muorowten f(x) = —x* —2x+5xr—1 B psin
Teiinopa B OKpecTHOCTH TOYKH * = 1
OTger:
flx)=1-2(x—1)—5(x—1)*— (x—1)?
3. Pasnoxuth MEHOrowieH f(x) = —2x*+ 14x>—25x +12 3
psan Teiiopa B OKPECTHOCTH TOYKH ¥ = 2
OTser:
flx)=2+7(x—2)+2(x—2)*—2(x—2)3
4. Pasnoxuts MHOrowieH f(x) = —2x*—2x?+7x +13 B pan
Teitopa B OKpECTHOCTH TOUKA ¥ = —1
OtBet:
f(x)=6+5(x+1)+4(x+1)*—2(x+1)3
5. Pasnoxuts MHOTOWIeH f(x) = —2x° —7x° —x +9 Bpsn
Teitopa B OKpECTHOCTH TOUKA ¥ = —2
OTser:
flx) =—-14+3(x+2)+5(x+2)*—2(x+2)°
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeactaBieHsl B Taduuie 16.
Tabmuna 16 — Bonpocs! (3agaun) s 3adera / audd. 3auera
Kon
0 IT .
Ne /it epeueHb BONPOCOB (3a1au) s 3auera / tudd. 3auera HHMKaTOpA

Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHO

[lepeuenr TeM nns KypcOBOTO TPOEKTHUPOBAHUS/BHIOIHEHUS KYpCOBOW pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabmuna 17 — Ilepeyens TeM U1 KypcOBOTO POEKTUPOBAHNS/BBITIOJIIHEHUS! KYpPCOBOM pabOThI

No /1 [TpumepHbIil epeyeHb TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcoBOl pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMe)KYTO‘{HOfI arrecCrtaliuu B BHAC TCCTUPOBAHHUA

MpeACTaBICHBI B Tabnwmie 18.




Ta6mmma 18 — [IpumepHsIii TepedeHb BOMPOCOB IS TECTOB

Ex—1

y=e

Ne
Kon
o/ [IpumepHbIii iepeueHb BOMPOCOB JIJIsl TECTOB WH/IUKATO
pa
i
TuroBoil BapuaHT TECTOB
1 cemectp
1. | Beruucnure 1) 1 YK-1.3.2
npezaen 2) 3 YK-1.V.3
. 3x*+2x—J3) 15
L e ) T
OtBet: 3)
2. | Toukoi 1) 6 YK-1.V.3
paspbiBa 2) 2
byHKIMH 3) 1
v x—3 4) 4
) (_:(:—3].!1;11_:( OTtBerT: 3)
SIBJISIETCSI TOYKA
3. | IlpousBoHas 1) 2x-4%In4 VK-1.V.3
byHKUIUM 2) 2x-471
y=x°-4% 3) x-4%(2+x)
paBHa 4) x-4%(2 + xIn4)
Otgert: 4)
4, | Abcumcca 1) 8 VK-1.V.3
IKCTpEeMyMa 2) 05
byHKIMH 3) 1
y=8—x"+x |4) -05
paBHa OrtBer: 2)
5. | Beruaucnure 1) ———+ VK-1.V.3
MHTETpa arerox
r dx 2) Inlarctgx| +C
J (1+x2)arctgf?) — m.:g:x +C
1
4) arctgx v
Otger: 1)
6. | Berunciure 1) 0,5 (3-8x)5(-8) VK-1.V.3
IPOU3BOIH .
(I)I;H ot YO 12) 0,5 (3-8x)°5 (8)
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)
4) 0,5 (3-8x)°8 (-8)
Otget: 1)
7. | Beraucaure 1) y =251 YK-1.V.3
NpOM3BOHYIO | 2) v =¢&®
BTOPOTO 3) vy =5e"1
[OpsIAKa 4) 25
@YHKH_HH OTtBet: 3)




8. | OOparHoii 1) v=x° YK-1.3.2
byHKIHEH 110 2) v = =
OTHOILIEHHIO K o
byHKIIUN 3) ¥ = IIF.X
i 4 y=e
: OtBet: 3)
SIBIISICTCS
byHKIHSA
9. | [lepBas 1) cxopocTh U3MeHeHusi PYHKIUH YK-1.3.1
POM3BOTHAS 2) wHampaieHue QyHKIUU
byHKIIUN 3) mnpupartieHue QyHKIIUNA
HOKAa3bIBACT: 4) MIpUpAILICHUE apryMeHTa (pyHKIIMU
Otgert: 1)
10.| Auddepenunan | 1) oTHOUIEHUIO MpUpanieHUs] QYHKIUY K IPUPALICHUIO YK-1.3.1
(GyHKIINU paBeH aprymeHTa
2) TPOU3BEICHUIO MPHUPALICHUS (PYHKIIMU HA TIPHPAICHNAC
aprymeHTa
3) mpou3BeleHNIO MPOU3BOIHOI HA MPUpaIllEeHHEe
aprymeHra
4) mnpupaIIeHUIO apryMEeHTa
Ortser: 3)
11.| Boruucnure 1) 1 YK-1.V.3
YHCII0 TOYEK 2) 2 VK-1.B.1
paspbiBa 3) 3
byHKIMH 4) 0
.= x* + 2| Orser: 3)
- (,‘L'—Sj;'(ﬂ';'—‘l-j:
12.| Boruncnure 1) 0 YK-1.3.1
npezaen 2) 9
. sin®3x 3) 3
lim — 4) 1
Ortser: 2)
13.| VpaBHeHue 1) y=2x+4 VK-1.3.1
KacaTeJIbHOU K | 2) v =4x + 3
rpaduxy 3) y=2x—05
dyHKIHH 4) y=3x—4
y=x"—2 Ortger: 4)
B €T0 TOUYKE C
abcruccoit
Xo= 1 umeeT BUI
14.| Beruucnure 1) 0 YK-1.V.3
3HAYCHHE 2) -1 YK-1.B.1
MIPOU3BOTHOM 3) 3
BTOPOTO 4) -4
nopsiiKa OTtBert: 4)
byHKIUHA
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHoXkecTBO YK-1.3.1

epBOOOPa3HBIX

1) — 2xsin3x —>cos3x +C
3 9




yHKIHIHN 2) 3xsin3x + éE‘DSEI +C
f(x]l=—xcos[3xé . 1
HMeeT BHI ) 3xsindx — Jcos3x +C
4) 3xsin3x + 9cos3x + C
OTtBer: 1) -
16.| Berunciure 1) VK-1.V.3
UHTErpaj
" dx
J xlnx 2)
3)
4)
2)
OrBer: 3)
17.| Ecm 1) [* ;“ _ VK-1.¥.3
OTIpEICIICHHOMY S VK-1.B.1
MHTErpay 2) 6 [FEE
B dx ‘1 e+l
—— r2 dt
Jl VX T 3\,-';( 3) ,|1 JERR
PUMEHUTD 2 5de
HOJICTAHOBKY 4) 6], 3 3¢
x = t% 10 OH
IPEMET BUJ OrtBert: 4)
18.| Teno nBuxercs | 1) 6 YK-1.3.1
10 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Torna ckopocts | 4) 15
B MOMEHT OtBet: 4)
BpeMeHu t=1
paBHa
19.| Vkaxwure 1) Xusinx YK-1.3.1
byHKIHH, 2) X utg2x
KOTOpbIE 3) Xu Ccos2x
SIBIISTEOTCSI 4) X u sin2x
SKBUBaJIEHTHBl | OTBeT: 1)
MU ripu ¥ — 0
20.| Kakoe u3 Hioke | 1) oTHOILIeHHE NpupalieHns QYHKINUN K TPUPAILICHUIO YK-1.3.2

MEPEYNCIIEHHBIX
IIPEMIOKEHU N
onpenenseT
IIPOU3BOIHYIO
byHKIUHA
(korma
MIPUPALLEHHE
aprymeHra

aprymeHra
2) oTHoIEeHNs (PYHKIIMU K TPUPALICHUIO apryMEHTa
3) oTHoIIEHKE TIpeena GYHKIUU K apTyMEHTY

4) mpenes OTHOIIEHHSI PpUpaLeHns GYHKINU K
NPHUPALIEHHUIO APTYMEHTA

OrtBer: 4)




CTPEMHUTCS K

HYII10)?
2 cemecTp

ITonHbIi 1) 2x*ydx + 3x y3dy VK-1.V.3
nuddepenmuan 2) 3x*yidx+ 2x%ydy
GyHKIUM 3) 3x ydx + 2x ydy
z = x3y? 4) 2x*y*dx + 3x7ydy
paBEH Otger: 2)
VYkaxure 1) Z= li_ VK-1.V.3
CXOJISIITHIACS o1
YHUCJIOBOU PsifI 2) o= n

3) Timi =

4) T,

Otger: 2)

Ykaxute 1) T2, = (x—2)" YK-1.3.1
CTEIIEHHOM PS, 2) T, n (x—2)" VK-1.B.1
11 KOTOPOTro -1 .
unrepsai (0;2) 3) Zi= S x—1)"
ABIISETCA 4) Xrogn(x+2)°
MHTEPBAJIOM OrtBert: 3)
CXOJIUMOCTH.
Yxkaxwure 1) 6 YK-1.V.3
YaCTHYIO 2) 6xy
MPOU3BOIHYIO 3) éx
no v gynkiuu | 4) 3x°
ABYX OtBert: 4)
TIEPEMEHHBIX
z = 3x%y
Ecmu V- 3t0 1) 2 YK-1.3.1
Ky0 co 2) 4 YK-1.¥.3
CTOPOHOU 3) 8
JUTUHBI 2 4) 16
eauHuupbl, Toraa | Oreer: 3)
UHTErpat
1, av
paBeH
HeoOxonuMmebrii 1) 7, 3_‘3 VK-1.3.1
NpU3HAK S YK-1.B.1
CXOJIMMOCTH HE 2) Lo=y 2
BBITIOJIHEH IS 3) T Sns
pana i =1 3;!2 :2

4) Lz

OTtBer: 3)

Paccunraiite 1) Zcos(5x+ 2y) VK-13.1
YaCTHYIO 2) —2sin(5x+ 2y)
MIPOU3BOIHYIO 3) cos(5x+ 2y)
o=

gy
byHKIIUN

4) (5x + 2)cos(5x + 2y)
OTtBer: 2)




z = cos(5x + 2y

8. | Borunciure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
UHTETpal 3) 05
[Jdy [V dx 4) 0,1
OTtBer: 3)
9. | Haiigure 1) [4,0) YK-1.V.3
0071aCTh 2) (-3,0)
CXOZIMMOCTH 3) (-2,0)
T |8
e Otser: 1)
10.| Haiigute 1) 5 YK-1.V.3
3HAYCHHE 2) 2
¢ynkuuum nByx | 3) 10
IIEPEMEHHBIX 4) 19
7z=2x-y+15 B OrtBert: 3)
touke A(-2,1)
11.| Haiigure 1) 2Zcos(5x+ 2y) VK-1.3.1
YaCTHYIO 2) —2cos(5x+ 2y) VK-1.B.1
IIPOU3BOHYIO 3) cos(5x+ 2y)
z—‘: 4) (5x + 2)cos(5x + 2y)
KIIUU
;by=H sin(5x + 2y Orser: 1)
12.| Jlana (byHnKuI/Iﬂ 1) 1+ 3x— ;Xf VK-1.¥.3
flx) = e™, 2) 1+ 3x + 9x7
TOT'/1a TIePBHIC 3) 1— 3x+ 9x2
TpH (OTJIIMYHBIE 3 .
OT HyJIsl) WIeHa 4) 1+3x+x
Pa3NOKEHUS
stoit pyHkuu | OTBet: 4)
B psax Teiopa
B OKPECTHOCTHU
TOYKH X5 =10
UMEIOT BH/T
13.| [ToBTOpHBII 1) 0 YK-1.3.2
HHTETpai 2) 1 VYK-1.¥.3
3) 05
vlnf dx VI"; dy vI"__ﬁl d4) -1
paBen Otser: 2)
14.| HeoGxoumbrit 1) T VK-1.3.1
NPU3HAK Tniader
CXOJIMMOCTH HE 2) Zi=1 S1a
BBITIOJIHEH IS 3) =, 5

pana

[ P
a7 prd

4) E:zl :'3.: +3

n”+1




OtBer: 1)

15.| Eciiu V- 53T10 1) 27 YK-1.3.1
Ky0 co 2) 9 YK-1.B.1
CTOPOHOMU 3) 81
JUTAHBI 3 4) 16
eauHuiel, Toraa | Oreer: 1)
UHTErpaj
fff, av
paBeH
16.| Beraucnure 1) 0,2 YK-1.3.2
HOBTOPHBIH 2) 0,3
UHTErpaj 3) 0,25
[Fax [FEdy |4 05
; OtBert: 3) 0,25
17.| Haiigure 1) [0, 4) YK-1.V.3
obacTh 2) (0,3)
CXOJIUMOCTH 3) (0,2)
D R D
e Otgert: 1)
18.| Beruucnure 1) 4,5 VK-1.3.1
UHTErpai 2) 0,75 VK-1.B.1
e |94
JE dx Jl xvdy | gy
Ortser: 2)
19.| YacrHas 1)6 YK-1.3.1
MIPOU3BOTHAS 2) bxy
no x pyukmun | 3) 6X
JIBYX 4) 6x + 3x?
TePEMEHHBIX OrtBer: 2)
z=3x°y
20.| 3naueHue 1) 15 YK-1.V.1
Gynkuu aByx | 2) 20
HepeMEHHBIX 3) -15
7=3x-2y+16 B 4) -20
touke A(1,2) Oteer: 1)
paBHO
21. VYxkaxure Tin audQepeHnnanbHoro ypaBHeHHs YK-1.3.1
(2x+ D)y +y=x:
OTtBeThI:
1) VYpaBHeHHE ¢ pa3AeISIFONIMUCS TEPEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE
3) VYpaBuenue bepHymnu
4) VYpaBHeHHE B MOJHBIX AuddepeHnnanax
Otser: 2)
22. VYkaxute obmiee pemeHue nuddepeHuanbHOro YK-1.3.1
ypaBHenns (2x + 1)dy + y*dx = 0: VK-1.B.1

1) y=2In[2x+ 1]+ C




2) ¥y =In|2x +C|
2

) ¥= In|Zx+1|+C
4) y = 3Inl|x]|
Otgert: 3)
23. Ykaxkurte yacTHOe penieHue auddepeHnaaILHoTro YK-1.3.1
yYpaBHEHHS
v' + 2y = 4, yj0BJI€TBOPSIOIIEE HAYAILHOMY YCJIOBHIO
y(0) =5:
1) y=4e ¥ +5
2) yv=4—x

3) y=38e 2" +2
4) y =2 +2

Ortser: 3)
24, Cpenu nepeuncieHHbIX TuddepeHInaTbHbIX YpaBHEHUI
YKQKUTE YPABHEHUE C PA3ACIAIOLNIUMHUCS IEPEMEHHBIMMU: YK-1.3.1
1) (x*+v% + 2x)dx + 2xydy = 0 VK-1.B.1

2) (x*+y*)dx +2xydy =0
3) (xy?*+x)dx+ (x*y—y)dy =0
4) (x*+y)dx —xdy=0

Otser: 3)

CucremMa OlLIEHUBAaHUS TECTOBBIX 3a/laHUM!

1 tun) 3anaHue KOMOMHMPOBAHHOTO THUIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
NpEJIOKEHHBIX U 000CHOBAaHNWEM BbIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBWIIbHO yKa3aHa Ludpa
U TIpUBEJIeHbl KOHKPETHbIE apryMeHThl, HCIOJb3yeMble Npu BbIOOpe oTBeTa. IlomHOe
COBIAJIEHUE C BEPHBIM OTBETOM OlLlIeHHUBaeTcs | OaljioM, HEBEPHBIN OTBET WJIM €T0 OTCYTCTBUE —
0 6amoB.

2 tun) 3agaHue KOMOMHMPOBAHHOI'O THMAa C BHIOOPOM HECKOJBKHUX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIU MPAaBHIBHO
yKa3zaHbl HUQPHlI U MPUBEAECHBI KOHKPETHBIE apTyMEHThI, HCIOJIb3yEeMbIe IIPU BBIOOPE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIlEHHMBaeTCs | OaiioM, eciau AOMYIIEHbl OIIMOKH WU
OTBET OTCYTCTBYeT — 0 Oasios.

3 Tun) 3ajaHue 3aKpbITOTO TUIIA HA YCTAHOBJIIEHHE COOTBETCTBHS CUMTAETCS BEPHBIM, €CIH
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULMU W3 OJHOTO CTOJONA BEPHO COMOCTaBIEHBI C
NO3ULMAME Apyroro ctojbua). [TonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHuBaeTcs 1 6amiom,
HEBEPHBIN OTBET WM ero oTcyTcTBHE — 0 6ayioB

4 tun) 3anaHue 3aKPHITOTO THIA HA YCTAHOBJIEHHE IOCIEI0BATEILHOCTH CUUTACTCS BEPHBIM,
ecJIi TPaBUJIBLHO yKa3aHa Bcsd TmocienoBaTenbHOCTh Ludp. IlonHoe coBmaneHue ¢ BEpHBIM
OTBETOM oOlleHuBaeTcs | Gaymiom, eciiy JOMyIIeHbl OIMOKH UM OTBET OTCYTCTBYET — () Gaios.

5 Tun) 3anaHue OTKPBITOTO THUIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBMAJaeT C JTAJOHHBIM IO COAEpPXkKAHMIO M TojHoTe. IIpaBUiIBHBIM OTBET 3a 3anaHue
OlLlIcHUBAETCS B 3 Oaiia, eClii OMyIIeHa O/IHA OIMOKa \ HETOUHOCTH \ OTBET NMPAaBUIIbHBIN, HO HE
HOJHBIN - 1 6ai, ecnu gomyineHo Ooniee 1 ommOKY \ OTBET HENPaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6amos.



[lepeyeHr TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauyeckue  MaTepUaNbl,  ONPEACISIONUE  HPOLUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUIUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEp)KaTCsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaluy 00yJaromuxcs
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4aroIIMUXCsl 10 OCBOCHUIO IUCIUIITUHbBI

11.1. Meroauueckue yKazaHus I OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JieKUuU B
paMKax JWCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX NpoOJeM JUCHUIUIMHBI, METOJOB HAy4yHOro IO3HAHMS, HOBEWUIIMX
JOCTHKEHUIN HayyHOW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJHSAET METO/I0JIOTMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUdA, €€ NpoOJeMbl, JAeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIITIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIIMMHUCS JEKIIMOHHOIO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOIM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaTENIEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKaiIne rofbl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIAEIATH TJIaBHBIE MBICIH U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHIA.

JlekunoHHBI MaTepua’d MOJXKET COINpPOBOXKAATHCS JIEMOHCTpAlMEd ClIalIoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHUS OTJENBHBIX TEMATHK M0 JUCIUTUINHE.

CrpyKTypa NpeaoCcTaBIeHUs JIEKIMOHHOTO MaTepraa:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @®OopMyIMpPOBKA TEOPEMBI.

— Jloka3aTenbCTBO TEOPEMBI.

— HNnmroctpupyromye npumepsl.

11.2. Metoau4ueckue ykazaHUs UIsi OOYYaIOIIUXCS TO TPOXOXKACHUIO MPAKTUYECKUX
3aHATHI

[TpakTHdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHHM3aIUU Yy4eOHOTO
mporiecca, 3aKJIFOYArOIIasCcs B BHITOJHEHUH O0YYArOIIMMHUCS T10J] PYKOBOJICTBOM TIPETIOaBaTEes




KOMIUIEKCa YYEeOHBIX 3aJaHUil C LEIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JVCIIATUTMHBL, IPUOOPETEHHSI YMEHUH M HaBBIKOB, OIBITA TBOPYECKOW JACATEIBHOCTH.

[lenpro MPaKTUYECKOTO 3aHSITHSI IS 00YYAIOIIETrocs SBISICTCS PUBUTHE 00yJarOIIuMCs
YMEHUH M HAaBBIKOB MIPAKTUYECKOH JIEATSILHOCTH 110 U3y4aeMOU JUCIUTUINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIONIUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKpeIUIeHUe, YIiayOJIeHWe, pacIIupeHUe W JeTalu3alys 3HAHWA T[PH PEIICHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE I[IO3HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIUICHUS,
TBOPYECKOH aKTHBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JUCITUTLIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHS TIOJXYYCHHBIX 3HAHWH JUIS
BBITTOJIHEHYSI 33 IaHHIA;

— CBSI3aHHBIC C MOJIyYEHHEM HOBOW MH(POPMAIUH IyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
obecrieueHrne PalMoOHATBHOTO COYSTAHMSI KOJUICKTHBHOW U MHIUBHIYaIbHOU (POpM 00yUICHHSI.

OyHKIUY TPAKTHYECKUX 3aHSATHIA:

— TO3HaBaTeJbHas,

—  pa3BUBaloOIIas;

—  BOCHHTATEJIbHAS.

[To xapakTepy BBINOJHAEMBIX OOYYAIONIMMCS 33JaHUN [0 TMPAKTHYECKUM 3aHATHUSIM
MOJPA3IENIAIOTCS Ha:

— O3HAaKOMHWTEJBHBIC, MPOBOJIUMBIC C IEJIbI0 3aKPCIUICHHS W KOHKPETU3aIlUuH
U3Y4EHHOT'O TEOPETHUECKOT0 MaTepHralia;

—  aQHAIMTUYECKHE, CTABSIIHNE CBOCH IIEIIBIO0 TOJMyYeHUE HOBOM MH(OPMAIIMK Ha OCHOBE
(dbopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, MOJXO0/I0B K PELICHHUIO 3a/ad.

@DopMbl OpraHU3aIuH MPAKTUYECKUX 3aHITHIA:

- B WHTCPAaKTHBHOW (Qopme (pelIeHWe CHTYAllMOHHBIX 3a7ad, 3aHsATHS 110
MOJICTTUPOBAHUIO PEATbHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE HWHTEPAKTUBHOU (opMe (BBIMOITHCHHE YIPAKHEHUMW, PEIICHUE TUTIOBBIX 3ajad,
pellieHre CUTYal[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKypHAJT  MpPENoJaBaTels
HNPUCYTCTBYIOLIUX CTYACHTOB. 3aTe€M OOBSBISAETCS TEMa MPAKTUYECKUX 3aHATHH.

[IperoaBaTens YUTAET YCIOBME 3alayd M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
peLuTh 3a/1auy, UCIOJb3ys 3HAHHUSA, MOJTYYEHHBIE CTYAEHTOM Ha JieKuuu. CTYAEHT, KOTOpBIH
NEPBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciyyae ecim CTyOeHT MpaBHIBHO PEIIUIT
3ajady, OH mosy4aer 5 6ayuioB. Ecam cTydeHT pemraer 3aaady ¢ MOMOUIbIO MPEnoaBaTes, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIIOYAs OLEHKY
MOCEIaeMOCTH) TepeBOJATCS B OOHychl (kauectBO) or O mo 5 OammoB. OTu OOHYCHI
n00aBIAOTCS K 0011ei cymme 0aioB B paMKaxX MOJIYJIbHO-PEUTHHTOBOM CHCTEMBI.

CryneHTaM BbIIAaeTCSl JOMAIllHEE 3aJaHMe B BHJE 3ajady, KOTOpbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Mertoauueckue yKazaHus UIsi OOYJAIOMIMXCS MO MPOXOXKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOMHEHUS] CaMOCTOSTENHHOM PabOThI, 00yJarONTUiiCs BHITOIHAET PaboTy 1O
3aJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHOd (opme OOy4eHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.



B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpasHoe MIaHUpPOBaHUE paboyero BpEMEHH, KOTOPOE TI03BOJISIET MM Pa3BUBATh YMEHHS
Y HaBBIKA B YCBOGHHWM M CHCTEMAaTH3allMM MPUOOPETaeMbIX 3HAHHWH, 00ECIICUMBAET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYYEHUS, IIOMOTAeT TIOJYYUTh HABBIKK IOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHal 1o TUCIHUILIHHE;

11.4. Metoauyeckue yKazaHUsA I OOYYArOIIMXCS TIO0 TMPOXOXKIASHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuii KOHTPOJb YCHEBAGMOCTH NIPEIyCMaTpPUBAaeT KOHTPOJh KayecTBa 3HAHUU
00yJaromuUXCsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHIIINHEL

B Teuenme cemectpa B cucreme aucTaHumoHHOro oOydenuss ['YAIL B dopme
TECTUPOBAHUS TIPOBOJSATCSA JBE IMPOBEPOUYHBIE pabOThl MO PEIICHWIO 3a7a4 W OJUH
TEOPETUYECKHI ompoc (TepedeHb BOMPOCOB JUIsI TECTOB pa3MelleH B «baHke BOMpPOCOB» B
cucteme AucTaHUUOHHOTO oO0yueHuss ['YAII), Ha nDpakTHUECKUX 3aHIATUSIX MPOBOJIATCS
MIPOBEPOUYHBIC PAOOTHI TIO pa3jeiiaM Kypca B MHUCBMEHHON (opMe, pacCUMTaHHBIC KaK Ha IEJI0e
3aHATHE, TaK U HAa €T0 YaCTh.

Pe3ynbrarhl TeKyliero KOHTPOJIS YCIIEBAEMOCTH OYAYT YYUTHIBATHCA MPH MPOBEACHUU
MIPOMEKYTOYHOM arTecTanuu (Tpy UCIOJIBL30BAHNN OAIbHO-PEHTHHTOBOIM CHCTEMBI OIICHUBAHHUS,
KOKIBIA BUJ KOHTPOJS OIIEHHMBAaeTCs B Oaiax, U3 KOTOPBIX (OPMUPYETCS HTOTOBBIN
pe3ysbTar).

11.5. Meroauyeckue ykazaHus JJsi OOYYArOMIMXCS MO MPOXOXKIECHUIO MPOMEXYTOUHON
aTTeCTalUU.

[IpomexxyTrounast ~ aTTecTamusi  OOy4alOmUXCS ~ TMPEAYyCMaTpUBaeT  OIEHUBAHUE
MPOMEKYTOUHBIX U OKOHYATENbHBIX PE3YyIbTaTOB OOYUYESHHsSI IO AUCUUIUIMHE. DK3aMeH — (opma
OIICHKM 3HAHUH, MOJIYYCHHBIX 00YYarOIIMMCSl B MPOIECCe M3YUYEHUs BCEH JUCIUIUIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSITENTFHOW pPAa0OTHI, CHOCOOHOCTH MPUMEHSATh WX IS pPEUIeHUS
MPaKTUYECKHUX 3a7ad. DK3aMeH, KaK MPaBujIo, IPOBOIUTCS B TIEPHO]T IK3AMEHAITMOHHONW CECCUU
M 3aBEpIIAETCS aTTECTAMOHHOM OLEHKOW «OTIUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHOY,
«HEYAOBJIETBOPUTEIHHOY.



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




