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AHHOTaUs

Hucuunnuna «MaremaTtuka. MareMaTH4ecKHil aHallM3)» BXOAUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenuainbHocTd 27.03.03 «CucTeMHbI aHAIU3 W yNpaBjieHUE» HarpaBieHHOCTH «Teopus u
MaTeEMaTUYECKUE METO/bl CUCTEMHOIO aHAJIW3a U YIPABJICHUS B TEXHUUECKUX, SKOHOMHUECKUX
U COIMAIBHBIX CHCTeMax». JuciuminHa peanusyercs kadeapon «Nely.

JlucuuiuinHa HaresieHa Ha (P OpMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOUIMX KOMITETCHIINIA:

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

VYK-2 «CrnocobGeH ompenemnsaTh Kpyr 3ajad B paMKaxX IOCTaBJICHHOW IIENM W BBIOMpaTh
ONTUMAJIbHBIE CIOCOOBI UX PEUICHUs, UCXOJS U3 JACHCTBYIOIUX MPABOBBIX HOPM, MMEIOLIHXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «CriocoOeH aHamu3upoBaTh 3a/1a4u MPOPECCHOHATBHON ACSITETFHOCTH HA OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK M MATEMAaTUKI)

OIIK-2 «Cmocoben ¢opmyarpoBarh 3agadd NPO(PECCHOHATBHON IEesTETHbHOCTH Ha
OCHOBE 3HaHUU NPOGUIBHBIX PA3JEIOB MAaTEMATHUYECKUX M €CTECTBEHHOHAYUHBIX IUCIMILTUH
(Momyneit)»

CopepxaHue  TUCUMIUIMHBI ~ OXBaThIBA€T  KpPyr  BOIPOCOB,  CBSI3aHHBIX  C
Qg QepeHnaIbHBIM 1 UHTETPATBHBIM HCYHCICHUEM, TEOpUEH NpEeIeNioB M PSAOB U UX
MIPUMEHEHHUEM.

[IperoaBanrie MUCHMIDIMHBI TPEAyCMaTPUBAET CleAylomue (OpMBI OpraHU3alUN
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, Camocmosmenvhas paboma
obyuaroue2ocs.

[IporpaMMoil IHUCHUIUIMHBI HPETYCMOTPEHBI CIEAYIOLIUME BUABI KOHTPOJIA: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OOmast TpyA0EMKOCTh OCBOSHUS JHUCIUILIMHBI COCTaBJISCT 8 3a4eTHBIX enuHuIl, 288
4acoB.

S3bIK 00yueHus 0 JUCHMIUIUHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUYEHUS O JUCIUILINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

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

— ($opMHpPOBaHKE Y CTYACHTOB CIIOCOOHOCTH M HABBHIKOB ()OPMYJIHPOBATH U PEIIaTh
npodeccuoHaIbHBIE 33/Ja4ll C HWCIOJIB30BAHMEM armapara MaTeMaTHYeCKOTO
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TIlepeueHsp mIaHUPYEMBIX PE3yJIbTAaTOB O0YUEHHS 110 AUCLUUIUINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibratamMu ocBoeHus OI1 BO.

B pesynbrare M3ydeHus AUCHUILTUHBI OO0YYAIOLIUICS JODKEH 00JafaTh CIeAYIOMUMU
KOMIETCHIMSIMH WIH WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JOCTHXKEHUS MPUBEICHBI B

Tabymune 1.

Ta6ymmma 1 — [lepeyeHb KOMITETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna)

Ko 1 HaumenoBanue

KOI[ 1 HAUMCHOBAHUC MHUKATOPA

KOMIIETCHIIUH KOMIIETEHIINHU JIOCTH>KEHHS] KOMIIETEHIUU
VYK-1.3.2 3HaTh METOAUKHU CUCTEMHOTO
VK-1 Cnocoben MOJIXO0J1a JIJIS PEIICHUS] TOCTAaBIEHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpurudeckuii | YK-1.Y.2 ymers ocymecTBiasaTh
aQHAJIU3 U CUHTE3 KPUTHUYECKUM aHaIU3 U CUHTE3
Y HUBEpCATLHEIE uH(popMaluu uH(pOpMaLIUU, TOTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN PMAHHL, PMAtUH, i p
IPUMEHSITh MCTOYHUKOB, JIJISl PELIEHUSI IOCTaBIEHHbIX
CHUCTEMHBIN OAXO0A | 3a4a4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MIOCTABJIEHHBIX 337a4 | MMOAXO0/Ja JJIs PEIIEHUS IOCTaBICHHBIX
3aja4
VK-2.3.1 3HaTh BUIBI pECYPCOB U
OTpaHUYEHUS JJIs1 PELIEHUS TOCTaBICHHbBIX
VYK-2 Cnocoben P LD
OIPEAECIIATD K Janat
P pyT VYK-2.Y.1 ymeTs NpoBONUTH aHAIIN3
3aJa4 B paMKax -
. MIOCTaBJIEHHOU 11eNi U (hOpMYIMPOBATH
IIOCTABJIEHHOW LIEIH
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTh IS
U BbIOMpaTh
€€ TOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIIBUTaTh
CIOCOOBI X N .
KOMIIETEHIINH aJIbTEpHATUBHBIC BAPUAHTHI IEHCTBUH C

pelieHus, UCXOs U3
JIEUCTBYIOLIUX
IIPaBOBBIX HOPM,
HUMEIOLIUXCSA
pECYpCOB 1
OTpaHUYECHUN

[IEeTBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B
pelIeHns 3a1a4, B TOM YHUCJIE C IIOMOILBIO
U (POBBIX CPENICTB

VK-2.B.2 B1ageTh HaBbIKaMH BbIOOpa
ONTUMAJILHOTO CcIIoco0a penieH s 3a/1a4 C
Y4€TOM MMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanpHbIE

KOMIICTCHIIN N

OIIK-1 Cnocoben
AHATM3UPOBATH
3a7a49u
poQeCCHOHATBHON
JIeITEIIbHOCTH Ha
OCHOBE ITOJIOKCHHUIA,
3aKOHOB M METOJIOB B
obactu

OIIK-1.3.1 3HaeT OCHOBHBIC TIOJIOKCHHUS,
3aKOHBI M METOJIBI €CTECTBEHHBIX HAyK U
MaTeMaTUKU

OIIK-1.Y.1 ymeer npumeHsTh 6a30BbIE
€CTECTBEHHOHAYYHbIC U MATEeMaTUUECKUE
3HAHMS JJIS PEIICHUS 3a/1a4
po(hecCHOHATEHOM NI TEIbHOCTH
OIIK-1.B.1 Bnageer HaBbIKAMU PEIICHUS




€CTECTBEHHBIX HayK U | Mpo(deccHoHalbHbIX 33/1a4 Ha OCHOBE
MaTeMaTUKHU 0a30BBIX €CTECTBEHHOHAYYHBIX U
MaTeMaTHYeCKUX 3HAHUI

OIIK-2 Cnocoben
dbopmyaupoBaTh
3a7auu
npodeCCuOHATHLHON
JESITEIIbHOCTH Ha
O6menpodeccnoHaabHbIE | OCHOBE 3HAHUM
KOMIIETCHITNH POQUITBHBIX
paszesnos
MaTEeMaTHYECKHUX U
€CTECTBCHHOHAYYHBIX
JICITUTUIAH
(Momyeit)

OIIK-2.3.1 3Haet npoduiIbHbIC pa3aeibl
MaTEeMaTUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCIUTLIAH

2. Mecro nucuurnHbl B cTpykType OI1
JucuumimHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTaMU IIpU
W3YYEHUHU B BBICIIEH IIKOJIE KAKUX -TMO0 JUCIHUILINH.
3HaHus, TOJYYCHHbIE TPU M3YyYEHWHM MaTepuaia JaHHOW JUCIMIUIMHBI, HUMEIOT Kak
CaMOCTOSTENIbHOE 3HAYEHHE, TaK U UCIOJIb3YIOTCS IIPU U3YUYEHUU IPYTUX TUCLUILIAH:
Marematuka. Teopust BEpOATHOCTEN U MaTeMaTUYECKAs! CTATUCTUKA

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlaHHbIe 00 00IIEM OO0BEME JMCIUILIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboTHI IO TUCIHUTUINHE (M PaCIpeIe]ICHIE TOW TPYIOSMKOCTH M0 CEMECTpaM) MPeACTaBIICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUTUHBI

Bun yuebHoi paboTbl Bcero prﬂﬁfr ROCTE MO CeﬁcszaM
1 2 3 4

Oowan mpyooemKocmp oucCyunIuHbl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3aHamus, BCEro vac. 136 68 68
B TOM YHCIIE:

nekrmu (J1), (dac) 68 34 34

npakTudyeckue/cemunapckue 3anarus (I13), 68 34 34

(gac)

naboparopusie pabots (JIP), (dac)

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 108 54 54
Camocmoamenvnas paboma, Bcero (4ac) 44 22 22
Buo npomesccymounoin ammecmayuu’. 3a4er, k3 OK3.
mudd. 3auer, sk3amen (3auer, dudd. 3au, 31<3.’ OK3.
JK3.**) )

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI

4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCLUUIUIMHBI 110 pa3eiaM U BUIaM 3aHITHI.

Pazgenpl, TeMBbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh TIPUBECHBI B TaOIUIIE 3.




Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasnesibl, TeMbl JUCLIMILIHHBI Jlexumu | 13 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1
Paznen 1. Teopus nmpenenos 6 8 8
Paznen 2. IuddepeHnnanbHOe HCUUCIICHUE 12 12 7
Paznen 3. HterpanbHoe HCUUCTICHUE 16 12 7
Htoro B cemecTpe 34 34 22
Cemectp 2
Paznen 4. OyHKIIMN HECKOJIBKUX
: i MIEPEMEHHBIX 10 8 8
Paznen 5. luddhepennnanpapie ypaBHEHUS 8 12 7
Paznen 6. Psnbr 16 14 7
Hroro B cemectpe: 34 34 22
Htoro 68 68 0 0 44

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
O0y4JaromMMUCST  OMNpPENEeNeHHBIX  TPYIOBBIX  (QYHKUIWH,  CBSI3aHHBIX C  Oya;ymiei
npodecCHOHATIBHON 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKIIMOHHBIX 3aHATHI IPUBEACHO B Ta0uIE 4.

Ta6J'H/II_Ia 4 — CO,I[C JKaHUC pa3ZiCJIOB U TCM JICKIHMOHHOI'O NUKJIA
HOMep pa3aciia HazBanue u COACPIKAHUC PAa3ACIIOB U TEM JICKIIHOHHBIX 3aHATHH

Tema 1.1. OcHOBHBIE 351eMeHTapHbIe PYHKUIHUU. YNCIOBbIE MHOXKECTBA.
(29ac)
Tema 1.2. Ilpenen pyHKIMU IpU HEOTPAaHUYEHHOM POCTE apryMEHTA.

Teopemsl o nipeaenax. (2 yaca)
Tema 1.3. Ilpengen ¢ynkuuu B Touke. HempepriBHOCTH. 3amedarenbHbIC

npezensl (2 gaca)

Tema 2.1. Onpenenenue npousBoaHoi. Ee reomerpuyeckuii u
MeXaHWYeCKUU cMbIci. Tabnuiia mpou3BOJHBIX, YacTh 1. (2 yaca)

Tewma 2.2. IlpaBuna nuddepeniupoBanus. [IponsBoaHas CIoXHOMU
¢GbyHKIMH, Tpou3BoiHAsA oOpaTHOM GyHKIUK. Tabinia npou3BOIHbIX,
qacTb 2 (2 yaca).

2 Tewma 2.3. IIpousBoaHbI€ BRICHINX MOPSAKOB. TeopeMbl 0
muddepernrpyeMbix GyHkuusax. (2 yaca)

Tewma 2.4. IIpaBuno Jlonuransa. @opmyina Teitnopa. (2 yaca)

Tema 2.5. luddepennman pynkuuu nepsoro nopsaka. Juddepenumans
BBICIIIUX MOPSAKOB. (2 yaca)

Tewma 2.6. MccnenoBanue GyHKIMI C TOMOIIBIO MPOU3BOAHBIX (2 yaca)
Tewma 3.1. IlepBooGpa3nas. Heonpenenennsrit uaterpan. CBoicTBa

HEONpeIeIeHHOTo nHTerpana (2 Jaca)

3 Tewma 3.2. Tabnuna naTerpanoB. MeTo1 3aHECEHUS TIO/T 3HAK
muddepennmana. MeTon 3aMeHbI TIEpEMEHHON UHTETpUpOBaHus (2 yaca)
Tema 3.3. MnaTerpupoBanue no yactiam. MiHTerpupoBanue paimoHaIbHbIX




BBIpaKCHMI. (2 "aca)

Tewma 3.4. InTerpupoBaHre TPUTOHOMETPUUECKUX BBIpOXKCHHH (2 yaca)

Tewma 3.5. Onpenenennbrii uaTerpan. OnpeaencHue U CBOMCTRA. (2 yaca)

Tewma 3.6. nTerpan ¢ nepeMeHHbIM BepxHUM mipenenom. Gopmyna
Herotona- Jleitbnuna (2 yaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAJIBI (2 Yaca)

Tewma 3.8. [IpunoxkeHus: onpeeIeHHOro HHTerpaia (2 yaca)

Tema 4.1 OyHKIMSA HECKOJIBKUX NMEpeMEHHbIX. OCHOBHbBIC MOHSTHA.
HemnpepsiBHOCTS. (2 yaca)

Tewma 4.2. luddepennupoBanre GyHKIINN HECKOIBKUX MTEPEMEHHBIX.
4 (Yactusie npousBoaubie. Juddepennuan. [IponzBoanas cnoxxHou

¢byakun. YacTHBIE MPOU3BOIHBIC BRICIIMX TOpsaKoB. @opmyia Teitnopa)
(4 gaca)

Tewma 4.3. VccnenoBanne QyHKIIMN HECKOJIBLKHX NIEPEMEHHBIX. (4 vaca)

Tema 5.1. luddepennmanbupie ypaBHeHHsI IEpBOro nopsiaka. OCHOBHBIE
nousatus. luddepeHnmanpapie ypaBHEHHS C pa3IeIIONIMHUACS
nepemeHHbIMU. OHOpOoAHbIE MU depeHIaNbHbIe YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

5 . JIuneiiapie mudepeHmaIbHbIC YPAaBHEHHS IIEPBOTO MOPSIIKA.
VYpasuenne bepunymmu. Auddepennnanbapie ypaBHEHUS BBICIINX
TIOPSIIKOB, JOMYCKAIOIINE MOHMKEHUE Topsiika. (2 yaca)

Tewma 5.3. JIunelinbie oqHOPOIHBIC AU PEPEHIINATHHBIC YPABHEHUS C
MOCTOSIHHBIMU K03(ppunimentamu. JIuHelHble HEOTHOPOAHbIE
nuddepeHanbHbIe YpaBHEHHs BHICIIUX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnoseie psaasl. OCHOBHBIE onpenencHus. Psabl ¢
NoJIoKUTENbHbIMU wieHamu. [Tpusnaku lanamGepa u Komm (2 gaca)

Tema 6.2. Heo6xoaumbiii npusHak. [Ipu3Haku cpaBHeHus. IHTErpanbHblIii
npusHak Komm. (2 gaca)

Tewma 6.3. 3HakoniepeMeHHbIE PsAbl. AOCOIOTHAS M YCIOBHAS CXOIUMOCTH

6 CBoiicTBa abcomoTHO cxoaaumxcs psaaoB. [Ipusnak Jleitouuna (2 yaca).

Tema 6.4. dynkimonanbubie psiabl. O0macTh cxoaumoctu. PaBHOMepHas
cxoaumocTh. CteneHHble psaasl. MHTEpBan cxogumocTH (2 yaca)

Tema 6.5. CBolicTBa cXOAAIIUXCS CTENEHHBIX PsIOB (2 yaca)

Tewma 6.6. Psiawr Tetinopa u Makiiopena (2 qaca)

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

Tewma 6.8. Psig @ypre yeTHOM 1 HeueTHOUW QyHKIMH (2 yaca)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTb

N3 Hux
No

Tpynoem | mpakTuue

No TeMbl mpakTHYECKHUX DopMBbI MPAKTUYECKUX o pazzaena

. . -KOCTb, CKOM

n/m 3aHATUN 3aHATUN JUCLIUTI-

(dac) TTOATOTOB
JINHBI

KH, (4ac)




Cemectp 1

IIpeneinsr
palOHaIbHBIX
BBIPAKCHUM Ha
0OECKOHEUHOCTH U B
TOYKE.

Pemenune 3anau

OKBUBAJICHTHBIE
0OECKOHEUYHO MaJIbIE.
Yucno e.

Pemenune 3anau

IIpousBoaHsIE.
[IpaBuiia
G depeHIMPOBAHS

Pentenue 3anau

[IpousBogHas CIOXKHOK
byHKIUM

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 (QyHKIMH
HECKOJIbKUX
IepPEMEHHBIX

Pemenue 3agau

12

Pemenue

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

Pemenue 3agau

13

Pemenne oqHOpOIHBIX
Y nepBoro nopsiaka u
Y KoTOpbIE 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
TIOCTOSTHHBIMHA
KodpUITMEHTAMH

Pemenue 3amau

18

Psanwl ¢
MOJIOKUTCILHBIMU
yieHamH. [Ipu3Haku
Janam6epa u Komm

Pemenue 3amau

19

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

Pemenue 3amau

20

CreneHHbIe PSIbI

Pemenue 3amau

21

Psanwr Teiinopa u
Maknopena. Psbl

Dypse.

Pemenue 3agau

Bcero:

68

4.4. JlabopaTtopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaunmenoBanue nabopaTopHbix paboT

TpynoemkocTs,

N3 Hux
MPAKTUYECKOMN
MOATOTOBKH,
(dac)

Ne
paszaena
JIACITUTT

JINHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOBaHHE/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouuxcs
Buapl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.




Ta6mmia 7 — Bugsl caMOCTOSTENHHOM pabOTHI M €€ TPYA0EMKOCTh

Bua camocrositensHOM paboThI B‘CIZEO’ Cemectp 1, yac CemecTtp 2, yac
1 2 3 4
W3ydeHne TeopeTHIecKoro MmaTepuana
16 8 8
nucuurnHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (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 OOECTICUeHHUs

JUTSL CAMOCTOSITENTEHON PabOThI 00yUYarOIUXCS MO JUCHUTUTHHE (MOJTYJTIO)
Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSTENIbHON padoThl 00YYaroIIMUXCSl YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN

[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUI TpHUBeIeH 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. TuddepennuansHoe u 159
1134 MHTETpalibHOE Ucuucienus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpu, - 1996. - 416 c.
517 [Muckynos H.C. luddhepennmansnoe u 145
1134 UHTETpaJIbHOE HCUHCIIeHHe: yueOHoe ocodue. T. 2 /
H. C. ITuckynos. - U3na. crep. - M.: UnTterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennunansaoe u 237
1134 UHTErpaibHOE ncuncieHus: B 2 T.: yuebHoe mocobue
JUTSI CTYIeHTOB BTY30B M.: UnaTerpain-Ilpecc, 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. ITombrTkuH, A. O. CmupHOB; C.-
[TerepO. roc. yH-T a9pOKOCM. 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. | ®uxrtenronbir .M. OCHOBbI MAaTEMaTHYECKOTO OBbC Jlanb
com/book/411 | ananmza. B 2-x TT. Tom 2-ii - Cankt-IlerepOypr:
Jlans, 2008. - 464c.
https://e.lanbook. | C6opHuk 3agay MO0 MaTeMaTHYECKOMY aHaIu3y. Tom OBC Jlanp
com/book/2226 | 1. IIpenen. HempepsiBHOCTD. b dhepeHuupyemMocTsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.
COopHUK 33/1a4 IO MaTeMaTHYECKOMY aHanu3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurterpansl. Psaasr: yueb. mocodue / JI.JI.
com/book/2227 | KyapsBues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | Bangua 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 | ananmuza. / 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 aHaau3 B 3a7a4ax U ObC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3nmobuna, JI.H. [Tocuriensckasi.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Maremaruueckuii 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.1I1. [Ipumenenue 50
T depeHIMaTbHBIX YPaBHEHUH 1S pEeLIeHUs
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. MypatoBa. —
MI'TY um. H.D. Baymana, 2004. (Cep. Maremarnka
B TEXHMUYECKOM yHUBepcutete; Boimn. VII).
https://e.lanbook. | JKa6ko, A. I1. [Tuddepeninansabie 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 371€KTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTu «HTepHeT»
[epeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH()OpPMAIIMOHHO-
TEICKOMMYHHKAIIMOHHONH ceTH «VHTepHeT», HEOOXOAUMBIX Ui OCBOCHUS JIUCIMILUINHBI

npuBezieH B Tabiuue 9.

Tabmmma 9 -

TEJICKOMMYHUKAIMOHHOU ceTu «HTepHEeT»

[lepeueHb 3MEKTPOHHBIX 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 agpec HanmenoBanue

http://www.math-net.ru OO01epoccuiickuii MaTeMaTHYeCKUi OPTa

http://mathhelpplanet.com/ | Marematuueckuii popym Math Help Planet

http://e.lanbook.com/view | DBC «Jlaap»

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOJIOTHIM
8.1. [lepeyenbp mporpaMMHOTO 0OECHEUeHUs, HCIOJIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCHUIUIMHE.
[lepeuenp UCHOIB3yEMOI0 MPOrPaMMHOT0 o0ecrieueHus nmpeacrasieH B Tadbuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t Haumenosanue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUTHHE, IPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

JlexuMoHHas ayguTOpuUs

AymuTopus Ui NPaKTUYECKUX 3aHITUI

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CpPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJISl IPOBEACHUSI POMEKYTOUHON aTTeCTalluu

By npomexxyTo4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl S-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIa
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHbI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM
['YAIL
Ta6muma 14 —Kpurepun orieHKH ypoBHSI CPOPMUPOBAHHOCTH KOMITETEHITUN



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

Or11eHKa KOMITETEHITUHN

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

— oOyyaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 HU3JIaraer;

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

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAEMbIC HM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CIICIMAIN3UPOBAHHBIX TOHSATHIA.

«OTIIMYHO»
(Ga4TCHO»

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

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYCCKON JCSATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, ONnupascCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— MCIIBITBIBACT 3aTPyJHEHHUs] B INPAKTHUYECKOM NPUMEHEHHUH 3HAHUHN
HaIlpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayuHbIE [10JI0KEHMUS,

— 3aTpyAHsieTcs B (OPMYJIUPOBAHUHU BBIBOJIOB U 0000IIEHU;

— YaCTUYHO BJIAJIEET CUCTEMOH CIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— o0yyJaromuiicss He YCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsieM B KOHKPETHOM HalpaBlICHUH,

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.

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

Ne N ( ) Kog

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

1. | Ilpenen ¢pyHkuuu. Beruucnenue npeaenos. YK-1.3.2

1. Beruuenuts npegen lim ———

x—oo X +2x—8

Orger: 3
2. Beuncnnts npezen lim ———

K=*g &

Ortser: 8/5

3. Bemuumcnuts npenen lim ———

¥—+pg <X TaX Tz

OTtger: 3/2




4. Beraucnuts npezen lim —

x—3 2x~ —hx—3

Ortger: - 5/7

5. Bwruucauts npexgen lim "',:

w— 00 =

OTBeT: 0eCKOHEYHOCTEL

6. Boruucnouts npepen lim —;

X——a

Ortser: -3/6 =-1/2

7. Beraucouts npegen lim -

X—+ oo

OTBeT: 0€CKOHEYHOCTH

8. Borumemuts npesien lim ————

OTteer: 7/6
—Bx"+9x—4

wd .
9. Bemuucnuts npexen lim ————

H—+ 00 x-—Tx+12
OTBeT: 0€CKOHEYHOCTH

10. Borunenuts npezgen lim ———

Otser: 8/5
Kakwue u3 npeacTaBiIeHHBIX HUXKE MTPEIEIIOB MOTYT OBITh BBIYHCIICHBI YK-1.¥.2
METOIOM JIeJIeHUs Ha OOJIBIIYIO CTEIeHb EPEMEHHbIX ?
a) lim "
x—0 X lroxy
. 2" —4n—6
b) lim ———
x—3 2x"—7x+3
. 3x’-4x—4
lim —————
C) x—oo 2X“—3x—2
. —xT+utE
d) lim T - -
x—3 <K —aXK—a
. x 3—23 z —x+2
e) lim—
o0 Ix“—Tx+2
Otsert: a), C), €)
Kakas ¢yHKIIMS Ha3bIBaeTCSl HETIPEPBIBHOM B TOUKE Xo? VK-1.B.2
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPePHIBHOW B TOYKeE X0, €CJIH
OHA ompee/ieHa B HEKOTOPO OKPECTHOCTH 3TOM TOYKH X0 U
lim £(x) = f(x,)
x—xp
Yemy paBHa cyMMa KOHEYHOTO YHclia OECKOHEYHO MalbIX (PyHKINNA? YK-2.3.1
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MAJIbIX (PyHKIMI —
3TO0 (PYHKIHSA 0€CKOHEYHO MaJIasi
Teno mBusketcs no 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B YK-2.Y.1

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

2) 4




3) 10

4) 15
Otgert: 4)
1) BblumciIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ + 4% VK-2.V.3
Orser: 2x + 4%In4
2) Bepno nu yrBepkaceHue: «I[Ipou3BoHas CyMMbI IByX

muddepeHIMpyeMbIX (GYHKIUNA paBHA CyMME MPOU3BOIHBIX ATHX

bynkuity. OTBET apryMeHTUpyiiTe.

OrtBer:
IMpasuaa nudpPepeHunpoBaHuss MOryT ObITH 3aNIMCAHBI:

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

2. (UC)EV(X))'=u'(X)xV'(X)

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

ulal., ¢ uTxdwlxl—uix)vix

4. () =
®opmyJia Ne4 kak pa3 u o3HauvaeT, uTo «[IpousBoaHasi cyMMbI ABYX
aupepeHunpyeMbix GyHKIMIA paBHA CyMMe POU3BOAHBIX ITHX
GyHKUMI».
1) BblumCIIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ - 4° YK-2.B.2
Otreer:v = x - 4% (2 + xin4)
2) Bepno nu yrBepkacHue: «[Ipon3BoHas MPOU3BEICHHUS IBYX

g depeHIupyeMbIX QyHKINUN paBHa MPOU3BEACHUIO TPOU3BOIHBIX

TUX QyHKUUIY». OTBET apryMeHTUupyiiTe.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBnia qpud¢epeHnnpoBanust MOryT ObITh 3aIIMCAHBI:

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

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

3. (U(X)-v(x))'=u’(x)-v(x)+u(x)-v'(x)

ulx), s ulxlwlx)—ul(x)vix

4. ('.":.'n' :I = ..,2 |:.'|.'
®opmyaa Ne3 3710 GopmyJia 1Jisi BBIYMCIEHUS POU3BOIHOM
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEP:KI€HHHU TEKCTY.

Haiinute popmyny ¢ ommnbOkoil. ApryMeHTHpYHUTE CBOM OTBET. OIIK-1.3.1

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

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




OTtBet: omuodka B (popmyJie Ne3. Ilo npaBuay auddepeHuupoBanus

npousBeaeHus IByX AupdepeHunpyemMbix GyHKIUI MIPOU3BOIHASA

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

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

v =5cos(7 +8x) + V7x—8

Otser:

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

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

3agaHue 2.

1) HaiimuTe mpou3BoAHYIO (PYHKIIUH
y = 5cos(5+ 2x) #In(5x— 2)
Oteer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) » >

bx—-2

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

Otger: K ungpoBsim cpeacrBam, KOTOpbie MOIYT ObITH IPUMEHEHbI
JJISl pelenust TaHHoi 3axaun oTHocuTcss Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMaTH4eCKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajare0pbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHbBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOK/ICHHEM.

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

—24 7

Tx—4

#In(7x— 4) + 6tg(7 +4x) *

S
cos” (7T+4x

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

OIIK-1.V.1



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

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

3ananue 4.

1) Haiinute npou3Bo gy 0 (yHKIIHH
v =4/ 2 — 6sin(7 + 4x)
Otser:

1
- ¢ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-nu6o uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust gaHHou 3aaaun. OGOCHYHTE Balll BHIOOP.

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJI0UYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX GYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOMI
ajiredpbl, OPpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 5.

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

—20sin(3 +4x) +

3

(3x—4)In4
2) HazoBure xakoe-1160 1uppoBoe CpeacTBO, IPUMEHUMOE IS
perieHust JaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAO0P
MaTeMaTH4eCKUX QyHKIMA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOM
ajare0pbl, OpUEHTUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

10.

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

“yl = =10 R 3

NPOU3BOIHOM QyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYITE.
OTtBeT: BbIpakeHUe ABJIsETCS MPOU3BOAHOI 1J1s1 PYHKIMHU, YTOOI
3TO0 000CHOBATH MOKHO B3SITh IPOM3BOIHYIO OT

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

OIIK-1.B.1



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

11.

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

OIIK-2.3.1

12.

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

uMmeeT Buja y=3X-4

OrtBet: Xo=1

3amaga MOKeT OBITh perieHa AByMs criocodbamu. O0ocHyiiTe 06a

croco0a perIeHus.

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

rpaguky GyHKIUU — ITO 001Iasi TOUKA rpaduka GyHKIUUM U

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

ypaBHeHMii =34

IIpu BTOpOM cHiOCOGE peleHusl, HeOOX0IUMO CPABHUTDH 00IIlee

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

YK-1.3.2

13.

ITyctsb B TOUKE (X0, Yo) MepecekaroTcs aBe Kpubbie Y=f(X) u y=g(X). Obe
¢byukuun Y=f(X) u y=g(X) umerot npousBogHbie B Touke (Xo, Yo). Uemy
PaBeH yroil MEXAY KPUBBIMH?
OrtBer: Yriom ¢ mexxay kpubiMu Y=F(X) m y=0(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIY KAcAaTeJIbHBIMH K MPSMbIM,

g lxg ) —F (xp

NpoBeJIeHHBIMHU B TOYKe (X0, Yo0) H tg(e) = 157 (xg) g/ (x
T lxp gl

YK-1.¥.2

14.

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

a) CkopocTh TOYKH paBHA NPOU3BOHOI pyHkunu S(t)

a) CKOpOCTh TOYKH paBHa BTOPOM Mpou3BoIHON pyHKImHU S(t)

b) Ckopocts Touku paBHa auddepenimany pynkunu S(t)

OrtBeT: a)

VYK-1.B.2

15.

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

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

VK-2.3.1

16.

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

OtBet: Eciu BTOpasi npousBoaHas pynkuuu y = f(x) orpunarenbHa
JJIS BCeX X U3 mHTepBaJa (a, b), To pyHKIusI BHINYKJIa BBEPX HA
3TOM HHTepBaJe.

VK-2.V.1

17.

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

VK-2.V.3




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

18.

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

(a, b).

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

Orser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussognan
dyuxuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MOKeT ObITh TOYKOI MaKCHMyMa, MUHUMYMa HJIM Ieperuda
rpaduka ¢pyakuun. /st Toro, 4To0bl B TOUKE ObLIT MAKCHUMYM,
Npou3BoaHAs (PYHKIHMH J0’KHA MEHSITh 3HAK C IUIIOCA HA MHUHYC.

VK-2.B.2

19.

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

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

OIIK-1.3.1

20.

BepHo JIK, 9YTO BBIPAKCHUC

1n

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

4 37
SBnsgerca pemennem | (5x° — 2x " + v x?
[IpuBenute aBa cioco0a pemeHus.
OtBert: BbIpakeHne

5

5 2
St 2,8
4 3

x2+4+5

L b

dx ? OTBeT 0OOCHYITE.

-

. i
Tox T 5 sIBJIsIETCH pPelIeHreM

J (5x% —2x" + x.-"?jdx

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

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

5B o4 2
T.€. —x' ——Xx
4 3

Bropoii BapuanT E)ememm: B3ITh IPOU3BOJAHYIO OT
5 2
5.4 2,3
4 3

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

Z =
toaz+ 5, MPOM3BO/IHASI PABHA NOAMHTETrPAJIbLHOM

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

OIIK-1.V.1

21.

1. Borluucaute HeonpeaenEHHbIN HHTETpa:

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

Ortser:

5 2 2 3
—xt——x -2+ C
4 3 5

2. BwruucauThs HeonpenenEHHbIN HHTETPAT:

OIIK-1.B.1




OTtBeT:
3 3 3 L
—x3 + Ex“ —20x:4+C

5

3. BbIumucauTh HeonpeneEHHBINA HHTETpall:

—_—
i i

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

3¢ 67

—x3i+—x6+0C

8 7

4. BbluncnuTh HeONpeneaEHHbIN HHTETpall:

Fad - "'."_3

X — VX ;

J ——)dx
-x-.:l

OTtBer:
5

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

5. BbruucnauTs HeonpenenEHHbIN UHTErpal:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
E )]

22.

MeToabl MHTETPUPOBAHUS: METO] BHECEHHUS 0] 3HaK nuddepeHiuana

U METOJ] 3aMEHBI IEPEMEHHON UHTETPUPOBAHMUSL.

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

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

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

2. Bribepure MeTOI MHTETPUPOBAHUS M BEIYNCIATE HHTETPAIL.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIIN:

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

J’ dxdx

OIlK-2.3.1




3. BriOepure MeTO UHTETPUPOBAHUS U BBIUUCINTE UHTETpAIl.
VYKaxxute Kakoi METOJ UHTETPUPOBAHNS IPUMEHSIIN .

J xsin(x® + 3)dx
Otser:

1 5
—Ecﬂs[x +3)+cC

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

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

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

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

[ dx
[
OTBeT:
—2In|4 — x|+ ¢

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

23.

3ananue 1.

1) BblYHCINTH, IPUMEHUB METOJ] UHTETPUPOBAHUS 110 YACTSIM:

J X % cosxdx

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

OTser:
K uudpoBbiM cpeacrBamM, KOTOPble MOTYT ObITh NMPUMEHEHbI [JIA
pemienuss aaHHoii 3amaum  orHocurcs \Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HAOOP
MaTeMaTH4eCKUX (PYHKIMHA B TOM YHCJE CHCTEeMY KOMIbITEPHOH
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATNOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB € BHIYMCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

3amanue 2.
1) Berancnuth, MpUMEHUB METOT MHTETPUPOBAHMS TI0 YACTSIM:
J(x +1)e*dx

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

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

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

1) BerunciauTh, IpUMEHUB METO/I UHTETPUPOBAHUS 110 YACTSIM:
J xinxdx

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

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIs
pemienusi gaHHOM 3amaum  otuHocures Wolfram Mathematica-
nporpaMMHoe o0ecrnevyeHHe, BKJIO4Yailee O00JbIIOH Hadop
MaTeMATHYeCKHX (PYHKIHIA B TOM YHCJIECHCTEMY KOMIBbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JTOKYMEHTOB € BHIYHCJIEHUSMH H BU3YAJIbHBIM COMPOBOKIEHHEM.
3ananue 4.

1) BeruncnuTh, NpUMEHUB METOJI MHTETPUPOBAHHUS 110 YACTSIM:
_'|,': * ginrdx

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

OtBet:
K uudpoBbiM cpeacTBaM, KOTOPbIe MOTYT ObITh IPUMEHEHBI LISl
peleHus1 JaHHOI 3axaun oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecreuyeHue, BKJIIOYammee 00J1b110il Hadop
MareMaTu4ecKux GyHKUM B TOM YHCJIe CUCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPpMEHTUPOBAHHYI0 HA MOJATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BbIYMCJIEHUSIMH U BU3YAJIbHbIM CONPOBOXKIECHUEM.

24,

Samanue 1.

1) BbluuciIUTE ONPEICICHHBIN HHTETPAT:

-

J dx

0

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

YK-1.¥.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
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

OTtBet:
K umudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MNOAT0OTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 2.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

1

J 2dx

0

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

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPHUMEHEHbI JIsl
pelieHusi JaHHO 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKInee O00JbmIOH Hadop
MaTeMaTH4ecKUX (YHKIUI B TOM 4YHC/Ie CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3anganue 3.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) Ha3zoBute kakoe-m1u00 nudpoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

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

3aganue 4.



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

1) Beruucnute onpeaeacHHbIN HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-1

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

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

3aganue 5.

1) BbluuciInTE ONPEICICHHBIN HHTETPA:

1

[ean

-1

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

OtBet:
K uudpoBbiM cpeacrtBamM, KOTOpble MOTYT ObITh NMPUMEHEHBI JIs
pelieHMs JaHHOW 3agauum  otHocuTces Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawilee O00JbIIOH Hadop
MaTteMaTU4yeckuX (YHKUHMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJIEHUAMH U BU3YaJIbHBIM CONPOBOXKIEHHEM.

25.

1. IlpounTerpupyiite TPUrOHOMETPUUECKYIO (QYHKIIHIO

( cosx dx

OtBer: 0,5

2. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( COSY dx

OtBer: 0O

VK-1.B.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
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. IlpoumHTEerpupyiiTe TPUTOHOMETPUIECKYIO (DYHKITHIO

OTtBer:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUIECKYIO () YHKIIHIO

|r siny dx

OtBer: 2

5. TlpouHTErpupylTe TPUTOHOMETPHUUECKYIO (DYHKITUIO

( sinx dx

OtBer: 1

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

o =z =
1. HaiisuTe yacTHBIE IPOU3BOIHBIE e GyHKIIMU

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

|'2—.r3_1.-'_']‘

=

OTtBeT:

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

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




_ sin(3 + 2x — 5y)

Z

2 —x*y?
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")?

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

_ sin(1+4x —3y)

z —
3+ xey’
cos(1+4x—3y)+d(3 —x‘.}' N—sin(1+4x—3y) ij'}' !
Orser: > I
[3+x"y")
—cos(1+4x—3y)+*3(3+x"y")—sin(1+4x— 3y)7x"y*
(3 + x2y7)?
o 8z 8=
4. HaiiguTe yacTHbIE MPON3BOIHbBIE Ee e byHKIIUN
sin(7 +4x —7y)
z= 2
3 —x3y®
cos(T+ax—Ty 43— 9" ) sinl T rax—Ty)3x""
OrBer: 3 612
|3 —x ¥ |
—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°
(3 — x3y6)2
. dz 8=
5. Haiinure yacTHble TPOU3BOIHBIE e byHKIIUU
sin(5 + 8x — 5y)
z= .
3 —x T-L:u 6
cos(B+Bx—5y)+8(3 —x'}}'b |+ zin(5+8x—5y 14.1"1}'5
OrtBer: — 1 6.2
|3—x ¥ |
—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x— 5y)6x*y°
(8 — x*y€)?
29. | Beimucath ycioBue pu KOTOPOM BBIPAKEHUE OIIK-1.3.1
P(x,y,z)dx + Q(X,y,z)dy+R(x,y,z)dz
npezcTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: [laHHOe BhIpaxeHue MpeacTaBJsieT co0oii nupdepenunan pynkuun
u(x,y,z), ecaun: P(x,y,z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,y,Z) mo
X;
Q(X,y,2) - 370 yacTHasi mpou3BoaHasi pyHKIUH U(X,y,Z) mo y:
R(X,y,Z) 3T0 wacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.
30. | Kakast Touka Ha3bIBaeTCs TOUKOM Makcumyma GyHKmm Z = f(x; v)9 OIIK-1.V.1

Otser: Touka (x; V;) Ha3bIBaeTCs TOYKOH MAKCHMYMa (QYHKIIHH
z= f(x;¥) , ec/M cylecTBYeT TaKkasi 0 - OKPECTHOCTh TOUKH




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

F6iy) < £(x0:30)

31.

1. Haiitu npou3BoHYyI0 GYyHKIIUH

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

HanpasJeHuio K Touke M(2,6)

—2256

OTBeT: —
V2

2. Haiitu nmpou3BOAHYIO QYHKIUU

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

—280
OTBeT: —
Vi3

3. Haiiti mpon3BoaHYIO QYHKINN

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

272
OTBeT: —
VAT

4. Haiit npou3BOIHYIO (HYHKIIHIO

T |

Floy) = (11— 2x% + 2y — x%

HanpaplIeHUIO K Touke M (5,6)

—1520

OTtBeT: Ny

B Touke K(1,1) mo

)

5. Haiitu npon3BoHyI0 GyHKINN

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

HampaBJeHHio K Touke M (2,3)

-380
OT1BeT: —
V5

OIIK-1.B.1

32.

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

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

OIIK-2.3.1

33.

Kakoe ypaBHeHue HazbiBaeTcs 1uphepeHnalbHbBIM ypaBHEHHEM
MepBOro nopsiaka?
OtBer: /luddepeHnnanbHbIM  ypaBHEHHEM IEPBOro MOPSAKA
Ha3bIBaeTCs ypaBHeHUe, cBs3bIBawowiee X, Y U Y'. OHO MoxkeT ObITh
3aaHO B OJAHOW U3 ¢opm:
F(x,y,y') =0,

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

VK-1.3.2

34.

B kakom cinyuae pynxiust y=¢(X,C) (wiu D(x, y, C) = 0), sBuseTcs
o01muM perieHueM audhepeHnaIbHOr0 ypaBHEHUs IEPBOro nopsiaka?
OtBer: O0mUM pemieHueM (00IIUM MHTETPAJIOM)

YK-1.¥.2




auddepeHINATBHOIO yPABHEHUS NIEPBOr0 MOPSAIKA HA3bIBAaeTCS
dyukmus y=¢(X,C) (nau ®(x, y, C) = 0), koTopas
a) sAIBJIsieTCs pelieHneM YPaBHeHUs NpH Jiooom gomyctumom C;
0) 11000€e pemieHNe MOKeT ObITH IOJIY4YeHO M3 Heé IPH HEKOTOPOM
3HaYeHUH NocTositHHOM C.

35.

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

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

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

VYK-1.B.2

36.

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

KOTOPOC MOXKCT OBITh MPUMCHCHO AJIA pCIICHUS ,I[aHHOﬁ 3aJa4du.
1
!

OtBer: y =In|x| + C

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

2. y' =2
- x
OtBer: ¥ = 5In|x| +C
OI{HI/IM n3 III/I(])])OBBIX CpeacTB, KOTOPbLIEC MOTYT 6I)ITL NMPUMCEHEHBI
AJIA pelIcHus IlaHHOi/i 3agavuu, OTHOCHUTCH
Wolfram I\/I?thematica
¢

. 'LJ' = —
3 - 3x

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

AJIdA pemeﬂnﬂ IlaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica

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

6. y' =2

OrBer: Yy =9In|x| + €

YK-2.3.1




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

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

4, yv' =

X

OrBer: y =27In|x| + C

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

37.

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

3x

OtBer: y = 1 In|x| +2

AN 1]

OtBer: ¥y =7 In|x| + 2
5.y =2

OrBer: ¥y =3 In|x| + 2
6. y' =2
C ) .

OtBer: ¥y =9In|x| + 2

YK-2.V.1




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

8. y =%
y o=

OtBer: ¥y =31In|x| + 2

9. y' =2
y ==

OtBer: ¥y = 17In|x| + 2
10,y =

X

OrBer: y =27In|x| + 2

38. | BrinuiuTte HOMep MO KOTOPBIM PACIONIOXKEH P, [UIsl KOTOPOIro He YK-2.¥.3
BBITIOJIHAETCS] HEOOXOAUMBII MPU3HAK CXOIAUMOCTH?
oo nZ+3
1) ZH: Lnagy
o 2
2) Z”: Ln3ig
- -
oo a1~
3) Z": 13p2_2
w  NE+3
4) ZTE:.‘ n¥+1
OtBet: 3)
39. | Kakue npu3HaKy UCCIeJOBaHUS HA CXOAUMOCTh IPUMEHSIIOT JUIs VK-2.B.2
YHCJIOBBIX PSAJIOB C MOJIOKUTEIbHBIMU YIEHAMU?
a) mpu3Hak /lanamoepa
b) npaswo Jlomurans
c) metox Kpamepa
d) mpusnak Komu.
Ortser: a), d)
40. | Ecnu psit CXOAMUTCS, TO YTO MOKHO CKa3aTh 00 00IIeM YiIeHe 3TOTOo OIIK-1.3.1
psana?
Otser: Ecam psig cxogurcsi, TO ero 001Mii 4ieH 1, CTPEeMHUTCH K
HYJ0, T.e. lim 1 = 0. 3T yTBep:KAeHHue Ha3bIBaeTCs
1 —+0a
HEe00XO0AUMBbIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTH, eciu
001IMIi YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOIUTCS.
41. | Eciu oOuiumii wieH psijia it,, He CTPEMHUTCS K HYJTIO, 4TO MOYKHO OIIK-1.V.1
YTBEPKJIaTh O CXOAUMOCTH psija?
Otger: Ecau psin cxoaurcsi, TO ero o01IMii YleH 1, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yrBep:KaeHHe Ha3bIBAeTCs
n—*oa
He00X0AUMBIM NIPU3HAKOM CXOAMMOCTH psifa. B yacTHocTH, eciiu
001IMH YJIeH Ui, He CTPEMHUTCH K HYJII0, TO PSIi PACXOAUTCS.
42. | OOuwmii wieH psaa i, CTPEMHUTCS K HYI0. JIOCTaTOUHO JIM 3TOTO JJIst OIIK-1.B.1

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




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

n—+oa

HCOﬁXOIlI/IMbIM MNPU3HAKOM CXOAHUMOCTH PpAAAa, HO OHO HE ABJACTCHA

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

PSiT MOKET OBITh KaK CXOIAIIMMCSH, TAK U PACXOASIIIIUMCS.

43.

o 5n”

n=13,2_5
HccnenoBaTh mTaHHBIN s HA CXOAMMOCTh. BriOepuTe MeTon
HUCCICI0OBaHUA U3 CIIMCKA:

a) HHTerpaibHbIii MPU3HAK CXOAMMOCTH

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

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

OIIK-2.3.1

44,

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

ra | o

(5 I )

OTBeT: cX0auTCA

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

OTBeT: cXoauTCH

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

[45]
[

|
I
L

OTBeT: cxoauTcH

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

OTtBeTt: pacxoaurcs

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

=1 (1p+a)En

OTBeT: cxoauTcs

VK-1.3.2

45.

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

ra |

[0 ]

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

o™
fn+l _ =

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

fi— oo O 3
2\3<1, To psia cxoaurcs. [IpuzHak cpaBHenus u npusHak Ko ne
M03BOJIAT OTBETUTH HA BONIPOC 3aJaHHS.

YK-1.¥.2

46.

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

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

VK-1.B.2




Ry

Otser: npuvennm npusHak Koum. [ = 7/a, =4 , 1.x.4>1, To psin
cxoxutcsi. HeoGxoquMblii NpU3HAK, NPA3HAKH CPABHEHHUS H

Jamambepa He M03BOJISIIOT OTBETUTH HA BONPOC 3a1aHUS.

- (Im+3)4" -
47. 1) HccnenoBath CXOAMMOCTD PAfa 2or— 1—;"“ YK-2.3.1
o | ln+a)a™
OTBer: cxoauTcs
2) Ha3zoBute kakoe-mu60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHus faHHOM 3aaa4un. OOOCHYWUTE Balll BHIOOD.
OTger:
K mudpoBbIiM cpeacTtBaM, KOTOpble MOI'YT ObITh NPUMEHEHbI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTeMaTu4YeckuX (YHKUHA B TOM 4YHUCJE CHCTEMY KOMIIbIOTEPHOM
ajiredOpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJEHUAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.
48. | TlycTb JaH 3HAKOUYEPEAYIOIMHCS PAN 2=y 1. Eciu pam, VK-2.V.1
COCTaBJICHHBIN U3 a0COTFOTHBIX BEJTMYHH |Un|, CXOAUTCS, TO YTO MOYKHO
CKa3aThb 0 3HaKouepeayrouiemcs psaae? Beibepure BepHbIil OTBET.
a) Psagcxomurcs
b) Psin pacxoautcs
C) Psa cxomurcst abCOTOTHO
OrtBer: C)
49. | Ecnu aGcomoTHRIE BETUYUHBI YWICHOB 3HAKOUEPEIYIOIIEToCs psiia VK-2.V.3
2=, 1, yOBIBAIOT U OOIIMI YiIEH pAa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bribepute BepHBIi OTBET.
a) Psaa cxomures
b) Psn pacxomurcs
C) Psn cxoautcst abCOTIOTHO
OrBer: a)
50. | Crenennsle paasl. IHTEpBan U paguyc CXOIUMOCTH. VK-2.B.2

1. Haiftu 061aCcTh CXOIUMOCTH Psifia

oo

E :l.i‘!=l_:l.__-,l-.___”_:l.?!__”

n=>0
Orger: (—1;1)

2. Haiitu paamyc CXOAMMOCTH psa

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

OtBer: R=0,5

3. HaiiTu paanyc cXOauMOCTH psiia



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

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

i[—lj”(l‘fj“zl 3x  (3x)° (—1)"(3x)"

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

5. O61acThIO CXOJAMMOCTH Psaa

oa

Z Clx—a)"=C+C(x—a)+Clx—a)* ++C (x—a) ..
n=0
SBnsercs untepsan (2; 4). Haliure ero paauyc cXoauMOCTH.
OtBet: R=1
51. | CreneHHOM psfl =g &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO OIIK-1.3.1
YTBEPXKIATh 00 aOCOMOTHOM CXOAUMOCTH 3TOTO PsAjia B KaXI0i U3
TOUYeK X, TAKHX, uTo|x| = |x,|?
Ortger: Ecan crenennoii paa 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOMTCH B KAKIO0MH TOUKe X, 1151 KOTOPOii |x| < |x,].
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoil Adeus.
52. OIIK-1.V.1

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

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°

2. Pasnoxuts MHorounes f(x) = —x* —2x~ 4+ 5x — 1 Bpag
Teiliopa B OKpECTHOCTH TOUKH * = 1

OTtBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

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

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

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

OTBerT:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3

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




OTBeT:

flx)=—-1+3(x+2)+5(x+2)*—2(x+2)?

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.

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

Ne i/

[epeuens BompocoB (3agay) i 3ayera / audd. 3agera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

MpeICTaBiICHbI B Tabuie 17.

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

Ta6mmma 17 — [lepedenn TeM 111 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

Ne i/t

KypCOBOi1 paboThI

[IpumepHSBIil TepeyeHp TeM I KypCOBOTO IPOSKTHPOBAHMS/BBITIOTHEHUS

Y4eOHBIM IIIAaHOM HE MTPETYCMOTPEHO

MpeACTaBICHBI B TaOmwuIe 18.

BOHpOCBI AJi1 IMPOBCACHUA HpOMe)KYTOqHOﬁ arreécralliu B BHAC TCCTUPOBAHUA

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

(maCTpYKIWMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
HpaBPIJIbHBIﬁ OTBCT U 3aIlIMIIUTC aPT'YMCHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

Ne Kog
o/ [TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB UH/IUKATOP
n a
TunoBoi BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npeaen 2) 3
. 3x>4+2x —7 3) 15
B I L I
OTtBet: 3)
(uHCcTpykus: [IpounTaiite TekcT, BbIOEpHUTE
MIPaBUJIHHBIN OTBET W 3AIUIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
2. | Toukoii pa3psiBa 1) 6 YK-1.V.2
byHKIIUU 2) 2
b x—3 3 1
T (x4 3)Inx 4) 4
SABJIAETCS TOYKA Ortger: 3)
(uacTpykuus: [IpounTaiite TekcT, BeIOEpUTE
TIPaBUJIHHBIN OTBET W 3AIHIIUTE apTyMEHTEI,
000CHOBBIBAIOIINE BEIOOp OTBETA)
3. | IlpousBognas pynknun | 1) 2x - 4% In4 VK-1.B.2
y=x2. 4% 2) 2x-4%71
paBHa 3) x-4%(2+ x)
4) x-4%(2 + xln4)
OtBert: 4)




Abcuucca sketpemyma | 1) 8 YK-2.3.1
byHKIIIH 2) 05 YK-1.B.2
y=8-x"+x 3) 1
paBHa 4) -05
OTtBer: 2)
(maCTpYyKIWH: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPABUJIBHBIN OTBET W 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
[Tpu xakux 3HaucHusx | 1) 8 YK-2.¥.1
aprymeHTa (yHKIHS 2) 05 OIIK-1.3.1
uMeeT 3) 1
IKCTPEMYM 4) -05
y=2x3—-1,5x+5 | OrBer: 2)4)
(ITpounTaiiTe TEKCT, BEIOEPUTE MPABUIIbHBIC
BapHaHThI OTBETA U 3AITUIIIUTE APTYMEHTBI,
000CHOBBIBAIONINE BEIOOP OTBETOB)
Bbruncaure unrerpan | 1) — ——— + VK-2.V.3
[ dx ] arerox YK-1.B.2
J (1 + xD)arctg?x 2) 11|mftgx| 4+
3) — I, T
arctg X
1
4) arctgx N
OtBeT: 1)
(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET U 3aIUIIIATE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
Boruncnure 1) 0,5 (3-8x)05(-8) VK-2.B.2
HPOU3BOJIHYIO Q)05
(byHKIIH 2) 0,5 (3-8x)™~ (8)
y=(3-8x)°° 3) 0,8 (3-8x)°° (-8)
4) -4 (3-8x)0°
Ortget: 1) 4)
[Ipouuraiite TEKCT, BRIOEPUTE MPABUIbHBIC
BapUAHTHI OTBETA U 3AITUIIIATE apPTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETOB
Borunciure 1) y =251 OIlIK-1.3.1
IPOM3BOJHYIO BTOPOTO | 2) v = ¥
nopsiika byHKIIUU 3) v=5e"1
:'.1 — ED.'L'_J. 4) 25
OTteer: 3)

(uacTpykuus: [IpounTaiiTe TEKCT, BHIOGPUTE
HpaBI/IHLHLIfl OTBET U 3aIIMIIUTE apryMEHTEI,
000CHOBBIBAIOIINE BEIOOP OTBETA)




9. | O6patHoii pyHKLIKEH 1) v=x* OIIK-1.V¥.1
110 OTHOLICHHIO K 2) y=— OIlIK-1.3.1
(byHKHHH 3) y=Inx
v =e" gBusercs
q)YHKHH’I 4) y =g

OrtBer: 3)

(urctpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPaBWJIBHBIN OTBET U 3aIHUIIIUTE ApPTyMEHTHI,
000CHOBBIBAIONIIE BHIOOP OTBETA)

10.| IlepBas npousBoIHAsS 1) ckopocTh 3MeHeHUsI PYHKIMHU OIIK-1.B.1
(GYHKIMY TIOKa3bIBacT: | 2) HampaBiicHHE QYHKIHH

3) mnpupaineHue GyHKIIHNA

4) IpupalieHre apryMeHTa QyHKIum
OtBet: 1)

(uaCTpyKUMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3aIUIINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

11.| Tuddepenuman 1) OTHOIICHHMIO TIPUPAICHUS PYHKIIMU K OIIK-2.3.1
(GYHKIIUY paBeH MPUPALICHUIO apTyMEHTa

2) TPOM3BEICHUIO MpHUpAIICHUS PYHKIIUK Ha
MpUpalieHne apryMeHTa

3) npou3sBeIeHHIO MPOU3BOAHOI HA
npupalieHue apryMeHTa

4) mpupalIeHUuIo apryMeHTa

OTtBer: 3)

(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE

MTPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,

000CHOBBIBAIOIINE BEIOOP OTBETA)

12.| Beruncnure ncio 1) 1 YK-1.3.2
TOYEK pa3pbiBa 2) 2
byHKIMH 3) 3
b= x+2 4) 0

(x+ 3)*(x*—4)? | OTBer: 3)
(uacTpykuus: [IpounTtaiiTe TEKCT, BRIOEpUTE
MTPABWJIBHBIN OTBET M 3aIUIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

13.| Beruucnure 1) 0 YK-1.V.2
npeen 2) 9
. sin3x 3) 3
lim — 4) 1

OtBert: 2)

14.| VpaBHeHue 1) yv=2x++4 VK-1.B.2
KacaTeJIbHOM K 2) yv=4x+3
rpaduxy GyHKIUN 3) y=2x—75
y=x3-2 4) y=3x—4
B €r0 TOYKE C OTBeT: 4)
abcumnccon (naCcTpyKIHs: [IpounTtaiiTe TEKCT, BEIOEPUTE
Xo= 1 numeer Buj MIPaBUJIbHBIN OTBET U 3aIUIINTE APIYMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)

15.| Boruncnure 3nauenne | 1) 0 YK-2.3.1
NPOM3BOAHOM BTOpOoro | 2) -1
nopsiika QyHKIMK 3) 3




v = sinZx + 4x

| =

4) -4

B TOYKE ¥ = - OrtBer: 4)
N (unctpykuus: [IpounTaiite TeKCT, BHIOEpHUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
16.| MHOXecTBO 1) —Zxsin3x —>cos3x+C VK-2.V.1
epBOOOPA3HBIX : 1
byHKIH 2) 3xsin3x + _cos3x +C
f(x) = —xcos(3x) 3) 3151’:131—?6053;( +C
AMECT BHA 4) 3xsin3x + 9cos3x+ C
Ortger: 1) -
(maCTpyKIHS: [IpounTaiiTe TEKCT, BRIOEPUTE
NPaBWIBHBIN OTBET M 3aIIMIINTE aPTyMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)
17.| Eciu K orpeieIecHHOMY 1) [~ ;“ _ VK-2.V.3
UHTErpaty 1R e YK-1.B.2
64 ; . B4 tdt
J % 26l
1 NET VA 2 dt
PUMEHHUTD 3) | 1 31ce
HO,I[CTEaHOBKy 2 t5ar
x = t%, TO OH IpUMeET 4) 6, 3. 3¢
BUJI
Otgert: 4)
(uactpykuus: IIpounraiite TEKCT, BIOEpUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
18.| Teno nBUXKeTCS MO 1) 6 VK-2.B.2
3aKOHY 2) 4 OIIK-1.3.1
S(t)=5t*+1, Torna 3) 10
CKOpOCTh B MOMEHT 4) 15
BpeMeHu t=1 paBHa Ortser: 4)
(uactpykuus: [IpounTaiite TEKCT, BBIOEpUTE
MIPABUJIBHBIN OTBET U 3alMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
19.| 3anumuTe OIIK-1.3.1
MIOCJIEIOBATEIEHOCTh

JIEUCTBUN ITpU
pelIeHnN 3a/1a4u:

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

t=5 uac HyxHO

A) mojicTaBUTH 3HaUEHUE BpeMeHu t=S5uac B
ypaBHEHHUE TIepeMEIICHUS

b) BeIpa3uth BpeMs B CEKyHIaX

B) paznenuts nepemenieHne Ha Bpemst

I') B3sTh MPOU3BOAHYIO OT NIEPEMEIICHIS
J1) moicTaBUTh B ypaBHEHUE MPOU3BOAHOMN
3Ha4YE€HHE BPEMEHU

Ortser:
BB/l nnu I'BJ1

(uHCTpyKUMS: [TpounTaiiTe TEKCT U YCTAHOBUTE

IoCICA0BATCIIBHOCTD. 3anummure

COOTBCTCTBYIOIIYIO MTOCIICAOBATCIIBHOCTD 6yKB

CJIEBa HAIPABO)




20.| Ykaxute QpyHKINH, 1) Xu sinx OIIK-1.V.1
KOTOPBIE SBIISTFOTCS 2) X utg2x
OKBUBAJICHTHBIMH NIpU | 3) X 1 COS2X
x—=0 4) Xwusin2x
OtBeT: 1)
(urctpykuus: [Ipounrtaiite TEKCT, BEIOEpUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
21.| Kakoe u3 Hike 1) otHOmIEHNME TpUpaleHns QYHKIIMU K OIIK-1.B.1
MEePEYUCIICHHBIX MPUPALICHHUIO apTyMEHTa OIIK-1.3.1
IIPEIIOKECHU N 2) otHOWIEHHS (DYHKIMH K TPUPALLICHUIO
omnpezenser aprymeHra
IIPOU3BOJHYIO 3) oTHOLIeHKE TIpeaena QYHKIMHA K apryMeHTY
byHkmn (Kormaa 4) npeaes OTHOIIEHHSI PUPALEeHUsT QYHKIIUU
npUpanieHne K NPUPAIIEHHI0 APTYMEHTAa
aprymeHTa ctpemMurcs K | OrBer: 4)
HYII0)? (maCTpyKUM: [IpounTaiiTe TEKCT, BHIOEPUTE
MIPaBWJIbHBIN OTBET U 3aIHILINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
2 ceMecTp
1. | INonHsIi 1) 2x*ydx + 3x*y dy VK-1.3.2
g depeHman 2) 3x2yidx + 2x°ydy
pynxIMN 3) 3x*ydx + 2xydy
z=x%y? 4) 2x*yidx + 3x ydy
paBcH OTtBerT: 2)
(uHcTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MIPaBUJIHHBIN OTBET W 3AIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
2. | YKaXUTE CXOISIIUICS 1) 7, L_ YK-1.¥.2
YHUCIOBOM psilt
b 2) I
3) Tim =
4) Tioz
OtBert: 2)
(nucTpykims: [Ipounraiite TeKkcT, BEIOEpUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOIIE BHIOOP OTBETA)
3. | YKaxuTe CTerneHHon VK-1.B.2

psizL, ISl KOTOPOTO
untepnai (0;2)
SIBIISIETCS MHTEPBAIOM
CXOJUMOCTH.

1) Tooy = (x—2)"
2) T n(x—2)"
3 Ii-(x— 1)
4) Tron(x+2)"
OTteer: 3)
(naCcTpyKIHs: [IpounTaiiTe TEKCT, BEIOEPUTE

HpaBI/IHLHBIfl OTBET M 3aIIMIINUTC apryMCHTEI,
000CHOBBIBAIOIINE BEIOOP OTBETA)




VYKaxuTe 4acTHYIO 1) 6 YK-2.3.1
IPOU3BOJIHYIO I10 2) 6xy
Vv QyHKIMH OBYX 3) 6x
MEPEMEHHBIX Z = 3xty 4) 3x°
OTtgert: 4)
HeoOxomuMmeiii 1) I=, 3_‘? YK-2.V.1
IpHU3HAK CXOAUMOCTHU o
HE BBITIOJHEH JIIS psijia 2) Xi= —
- En”
3) E“:lm
OTtBer: 3)
(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABUJIbHBIN OTBET U 3AIMIIUTE apryMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
YK-2.V.3
K xakomy Buny 1) o N°+3 4) OyHKINOHAIBHBIN VK-1.B.2
OTHOCHUTCS KaXIbIi U3 n=1nde7 P
psIoB
2) X n(x+ 2)"| 5)3HaKkonepeMeHHbIH
pAn
3) 17, '1—53':‘_1'11: 6)I1010KUTENbHBIA
n=+7 YHUCJIOBOM Psif
OtBer:1)06); 2)4); 3)5)
(nuCcTpyKIWMs: [IpounTaiiTe TEKCT M yCTAHOBHUTE
cootBeTcTBHE. K KaXKI0M ITO3UIMH, JAHHOM B
JIEBOM CTOJIOIIE, TIOI0EPUTE COOTBETCTBYIOIIYIO
TIO3UIINIO B TIPABOM CTOJIOIIE)
Paccunraiite yacTHyIO 1) 2cos(5x+ 2y) VK-2.B.2
IPOU3BOTHYHO z—z 2) —2sin(5x+ 2y)
4 3) cos(5x+ 2y)
2yinf;(5x_ 29) 4) (5x + 2)cos(5x + 2y)
o OrtBet: 2)
(unCcTpyKIWMs: [IpounTaiiTe TEKCT, BRIOEpHUTE
MPaBUJILHBIN OTBET U 3AIMIITUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOp OTBETA)
Haiinmute oGmacth 1) [-4,0) OIIK-1.3.1
CXOIUMOCTH 2) (-3,0)
Im S 9 (20
" 4) [-1,0)
OtBet: 1)
(unCcTpyKIWMs: [IpounTaiiTe TEKCT, BRIOEpHUTE
MPaBUJILHBIN OTBET U 3AIMIITUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
HaiinuTe 3HaueHmne 1) 5 OIIK-1.V.1
(GyHKIINU IBYX 2) 2
HepeMEeHHbIX 3) 10
7z=2x-y+15 B Touke A(- | 4) 19




2,1)

OTtBer: 3)

(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

10.| Haitnure yacTHYIO 1) Zcos(bx+ 2y) OIIK-1.B.1
IPOM3BOJIHYIO z—z 2) —2cos(5x+ 2y)
ESR— 4 3) cos(5x+ 2y)
zyszz'JIEEX—'E}‘:' 4) (5 + 2)cos(3x +2y)
OTtBer: 1)
(urCcTpykuwms: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPABUJIBHBIN OTBET U 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
11.| Jlana (byHnKuI/Iﬂ 1) 1+ 3x— j—x: OIIK-2.3.1
fx) = €™, rorna 2) 1+ 3x+ 9x?
nepBbie TpU (OTJIMYHBIC 3) 1— 3%+ 9x°
OT HYJIs1) 4JieHa 3 .
pasIoKEHHUs ITOU 4) 1+3x+ v
(GYHKINUH B pAT
Telnopa B Otser: 4)
OKPECTHOCTH TOYKH (uaCTpYyKWM: [IpounTaiiTe TeKCT, BEIOEpHUTE
xy = 0 uMeroT BHJ MIPaBWJIbHBIN OTBET U 3aIHIINUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
12.| Ins dyHKIIMN OrBert: YK-1.3.2
f(x) = e** nepsrie 14+ 3x 4+ 2x2 VK-1.B.2
TpH, OTIUYHBIC OT I . - o
. (ITpouwuTaiite TEKCT U 3alTHIIATE PA3BEPHYTHIA
000CHOBaHHBII OTBET).
Pa3IoKEHUs B ps
Tennopa B
OKPECTHOCTH TOYKH
x5 = 0 uMeroT BUJ
13.| HeoOxoaumbIii 1) ¥=_ n’ 43 VK-1.¥.2
IPHU3HAK CXOAUMOCTH En=tyd 7 OIIK-1.3.1
HE BBITIOJHEH IS psia 2) L= i
3) I
OrtBer: 1
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPaBWJIbHBIN OTBET U 3aHIINUTE apTyMEHTBI,
000CHOBBIBAIONINE BHIOOP OTBETA)
14.| Haiiaure o6sacTb 1) [0, 4) VK-1.B.2
CXOMMOCTH 2) (0,3)
Tr e 3) (0.2)
e 4) (0,1)
Ortser: 1)
(mHCTpyKIWMS: [IpounTaiiTe TEKCT, BRIOEpUTE
MIPABWJIBHBIN OTBET M 3aHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
15.| YactHast mpousBognas | 1) 6 YK-2.3.1
10 % ()YHKIIUU JBYX 2) bxy




MIEPEMEHHBIX
z=3x°y

3) 6x

4) 6x + 3x°

OTtBerT: 2)

(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apPTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

16.

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

1) 15

2) 20

3) -15

4) -20

OtBeT: 1)

(uaCTpyKIWMs: [IpounTaiiTe TeKCT, BRIOCPHUTE
MIPABWJIBHBIN OTBET M 3aIHIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

YK-2.V.1

17.

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

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

OTBerT: 2)

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

YK-2.¥.3
OIIK-1.3.1

18.

VYkaxute ob1iee
pelieHne
muddepeHIMaTbHOTO
ypaBHEHUS

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

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

_ 2
3) ¥y= In|2Zx+1]+C

4) y = 3In|x|

OtBert: 3)

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

VK-2.B.2

19.

VYkaxkute yacTHoe penieHue nuddepeHuanbHOro
YpaBHCHHS
v' + 2y = 4, ynoBIeTBOPAIOIIEE HAYATEHOMY
ycnosuio ¥(0) = 5:

1) y=4e ¥ +5

2) v=4—x

3) y=3e " +2

4) y=2e" +2

OTteer: 3)
(uacTpykuus: [IpounTaiite TekcT, BeIOEpUTE
HpaBHJ’ILHBIfI OTBECT M 3aIIMIINTC apryMCHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

OIIK-1.3.1
YK-1.B.2

20.

Cpenu nepedrcieHHbIX

Qg depeHIaIbHBIX
YpaBHEHUHN YKAKHUTE

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

OIIK-1.V.1
OIIK-1.3.1




ypaBHEHHE C 4) (x*+y)dx —xdy =10
Pa3IeISIFOIIAMHUCS
MepEeMEHHBIMHU: Otger: 3)

(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABWJIBHBIN OTBET U 3aIUIIIUTE apPTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

Cucrema olleHUBaHMS TECTOBBIX 33/1aHUI:

1 Tun) 3amaHue KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOTO OTBETa M3 HYETHIPEX
IPEUIOKEHHBIX U 00OCHOBAaHMEM BBIOOpAa CUMTACTCSI BEPHBIM, €CIIM MPABHIBHO yKa3aHa mudpa
U TIPUBEJCHBI KOHKPETHBIC AapryMEHTHI, HCIOJb3yeMble TpH BbIOOpe oTBeTa. [lomHoe
COBIAJIEHUE C BEPHBIM OTBETOM OllIeHHBaeTCcs | GayljioM, HEBEPHBIA OTBET MIJIM €r0 OTCYTCTBUE —
0 6amnos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOTO THMAa C BHIOOPOM HECKOJBKHUX BApUAHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIHM MPABHIBHO
yKa3zaHbl UGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, MCIOJIb3yeMbIE IIPU BBIOOPE OTBETOB.
[TostHOE coBmazeHue ¢ BEPHBIM OTBETOM OlieHHBaeTcsl 1 Oamiom, eciiy JOMyIIEeHbl OIUMOKU WU
OTBET OTCYTCTBYeT — () 6asios.

3 tum) 3amaHue 3aKpPBITOTO THIA HA YCTAHOBIIEHHE COOTBETCTBHUSI CUMTAETCS BEPHBIM, €CIIU
YCTaHOBJICHBl BCE COOTBETCTBUS (MO3ULIMU W3 OJHOTO CTOJNOIA BEPHO COMOCTaBIEHBI C
MO3ULIMSIMH Apyroro crojoia). [lomHoe coBnazeHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 Gassom,
HEBEPHBIN OTBET WK €ro oTcyTcTBHE — () 6ayIoB

4 tun) 3amaHue 3aKpBITOTO THIA HA YCTAHOBIIEHHE ITOCIEIOBATEIBLHOCTH CUYUTACTCS BEPHBIM,
€CJIM TPaBUIBHO yKa3aHa Bcd TocienoBaTenbHOCTh Ludp. IlonmHoe coBmameHue ¢ BEpHBIM
OTBETOM OlLICHMBaeTcs | 0ammom, eciiu JOMYIIEeHBI OMMMOKH MM OTBET OTCYTCTBYeT — () 6asioB.

5 Tun) 3amaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM OTBETOM CYHUTAETCS BEPHBIM, €CIU OTBET
COBIMAZAaeT C OTAIOHHBIM II0 COACPKAaHUIO M TOJIHOTE. [IpaBWIIBHBIA OTBET 3a 3aJaHue
OlLleHMBAaEeTCs B 3 Oasuia, €Clii JOMyIeHa O/IHa OIMOKa \ HETOUHOCTH \ OTBET MPAaBUIIbHBIN, HO HE
HOJIHBIN - 1 6ast, ecnu gomyineHo Oosiee 1 ommoOKK \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HON (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

No i/t [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToquveckre ~ MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOIUX JTamnbl (OPMHUPOBAHHS KOMIETCHIIMMA, COAepkKarca B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMUX MOPSIOK W MPOUEnypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMH O0YyJaroIINXCs
I'VAIL

11. Meroandeckue yKkazaHus Ui 00YJarOIINXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckue ykazaHMs A OOy4aroIUXcs 10 OCBOEHHIO JIEKIIHOHHOTO
MaTepHana (eciu npedycmMompeHo yY4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W sICHOE HW3JIOKEHHE YdeOHOro marepuana. HasHadeHune COBpEMEHHOW IJIEKIIMU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALIMIO TIO TEME, 2 B OCBOCHHUH
GyHIaMEHTATBFHBIX TpOOJEeM TUCHHIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEHIINX




JTOCTHKEHUI HaydyHOUW MBICTU. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIMs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW oO0yacTu 3HaHuUs, €€ mpoOJjeMbl, JaeT IeNbHOE MPEACTaBICHUE O JAUCHUILIUHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— IIOJIyY€HHE OIbITa TBOPUYECKOH pabOoThl COBMECTHO C IIPENOIaBaTEIIEM;

— pa3BuTHE NPOPECCUOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpPeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsBJIEHHE HEOOXOIMMOT0 HHTEpeca, HEOOXO0AUMOTO I CAMOCTOSATEIILHON PadOTHI;

— TIOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKM U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIBI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— [OJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATHCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepuallia IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHMSI OTAEIBHBIX TEMATHUK 110 IUCHUIUIMHE.

CrpyKTypa nNpefocTaBieHUsl JJEKIHOHHOTO MaTepuaa:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.

—  @DopMyIMpPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Nnnroctpupyromuye npumMepsl.

11.2. Metoauueckue ykazaHUS UIsi OOydYalOIIMXCS MO TPOXOKACHUIO MPAKTHUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aluu y4eOHOTO
nporiecca, 3aKII0YaoNIasics B BBITOJTHEHHN 00YJaIONIMMHUCS TTOJT PYKOBOJICTBOM ITPETIOIaBaTels
KOMIUIEKCa YYeOHBIX 3aJaHUil C IETbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCITUTUIAHBI, TPHOOPETEHUST YMEHU U HABBIKOB, OITBITA TBOPYECKOH JCSITCILHOCTH.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YyYaOIIerocs SBISETCS MPUBUTHE 00YUIAOIIMMCS
YMEHHI W HABBIKOB MPAKTUYCCKON JICATSIHBHOCTH 110 H3y4aeMOU JTUCITUTUIAHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUH O0YUYAIOIIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKperuieHue, YriayOJieHWe, pacIIupeHue ¥ JeTalu3als 3HAHWHA TpPH pEeIIeHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE IIO3HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBINUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJICHHE HOBBIMH METOJaMH U METOJUKaMU HW3YYeHHUS KOHKPETHOH y4deOHOI
JUCITUTLIIAHBI,

— BBIpabOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICIEHMSI TOJYyYEHHBIX 3HAHUU JUIsS
BBITIOJTHCHMS 33 TaHHI;

— ofecrieueHne palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaIbHOU (Gopm
o0yueHusl.

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTHyeckue 3aHATHA HAYMHAIOTCA C 3allACH B JKypHal IpenojaBaTellsd
IPUCYTCTBYIOLINX CTYACHTOB. 3aTeM OOBSABISACTCA TEMa MPAKTUYECKUX 3aHATHHA.

[IpenogaBaTens 4MTAET YCIOBUE 3aladd M IPEAJAraeT CTyIEHTaM CaMOCTOSATEIbHO
pEeIINTh 3a/ady, UCIOJb3ysl 3HaHUsS, NOJYyYEHHBIE CTYJEHTOM Ha JeKUuu. CTyIeHT, KOTOpbIi




NEPBBIM PEIIWI 33Jady, BBI3bIBACTCS K JOCKE. B ciyuae eciu CTyIEHT MPaBWIBHO PELIHII
3ajady, OH moiy4aer 5 6amioB. Eciu cTymeHT pemraeT 3amaqy ¢ MOMOIIBIO MPEMOIaBaTelsl, TO
nonyyaer 4 Oamta. 3areM, B KOHIIE CEMECTpa, OILIEHKHM CTYAEHTOB (BKJIIOYasi OICHKY
MOCEIIAeMOCTH) TiepeBoaaTcss B OoHychl (kadectBo) or 0 mo 5 OammoB. DT OOHYCHI
N00aBIISIOTCS K 00IIel cymMMe 0aJuIoB B paMKaxX MOJIYJIbHO-PEUTHHIOBON CHCTEMBI.

CryneHTtaM BbIIaeTCS JOMAIlHEE 3aJaHWe B BHJE 3ala4, KOTOpPbIE OHHU CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue ykazaHus JUIsi OOYYaIONIMXCS MO MPOXOXKACHUIO CAMOCTOSITEITHHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBITOJIHAET PadOTy IO
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMperojaBaTelisi, HO 0e3 ero HernocpeCTBEHHOTO
YUYaCTHS.

Jiis oOyJarommxcsi 1Mo 3a04HOM (GopMe OOyYeHHs, CaMOCTOSITEIIbHAs PaboTa MOXKET
BKJTI0YATh B €051 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIIEHON paboThl, y oOydaromierocst (GhopMHUpYyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
¥ HaBBIKA B YCBOGHHWH W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHUH, 00ECIEYMBACT BBICOKUM
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOydYCHHsI, IIOMOTACT IOJYYUTh HABBIKH TTOBBINICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckiMH ~ MaTepUallaMK,  HampaBJSIONIMMU  CAMOCTOSITENIbHYIHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHaJl 10 TUCIUILTUHE;

11.4. Metoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCHEBAEMOCTHM IIPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHMM
00yYaroImuxcsi, OCYLIECTBISEMOrO B TEUEHUE CEMEeCTpa C IIeJIbI0 OLEHHBAHUS XO/a OCBOCHUS
JTUCIUIUINHBI.

B Teuenue cemectpa B cuctemMe aucTaHuuMoHHOro oOydenuss ['YAII B ¢opme
TECTUPOBAHUSI TPOBOJATCS [JBE IPOBEPOYHbIE pPaOOTHl 1O PEIIeHHUI0 3aJad M OJIMH
TEOpPETUYECKH ompoc (MepedyeHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BONpocoB» B
cuctemMe AucCTaHUMOHHOro oOyuyeHuss ['YAII), Ha mnpakTUYECKUX 3aHATHIX MPOBOJATCS
IpOBEpOUHbIE pabOTHI MO pazjesiaM Kypca B MHUCbMEHHOU (opMe, pacCUMTaHHbIE KaK Ha IIeJI0e
3aHATHE, TaK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyAyT YUUTBIBATHCS MPH MPOBEICHUU
MIPOMEXKYTOUHOM arTecTanuu (MpU UCIOJB30BaHNUU 0ATbHO-PEUTUHTIOBOI CUCTEMBI OLICHUBAHUS,
KaXIblii BHJ KOHTPOJS OLEHMBAaeTCs B Oaulax, W3 KOTOPHIX (DOPMHUPYETCS MTOTOBBIN
pe3ynbTarT).

11.5. Metoauueckue yka3zaHus A OOy4YaIOUIUXCS MO MPOXOKICHUIO MPOMEKYTOUHOMN
aTTeCTallnun.

[IpomexyTounas  arTectanus  OOydYalOIMIMXCS — MpeAyCMaTpUBaeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWHM, TOJYYCHHBIX OOy4JaIoOMUMCS B IIPOIECCEe
W3Yy4EeHUs BCEHW MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAaMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
HpI/IMeHSITI: nux ajsda peIJ_IeHI/IH HpaKTI/I‘-IeCKI/IX 3a1a4. 3K3aMCH, KaK HpaBI/IJIO, HpOBOILI/ITCSI B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKON «OTIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHO.



Dk3aMeH — ¢GopMa OLECHKH 3HAHWH, MOJYYCHHBIX OOYJaroNIUMCS B MPOIECCEe M3yYCHUs BCEH
JUCHUIIIIMHBI UKW €€ 4YaCTH, HAaBbIKOB CaMOCTOSITEIIbHOM pa6OTBI, CHOCO6HOCTI/I MNPUMCHATH HUX
IJid  pCHICHUA NPAKTHYCCKUX 3adad. 9K3&MCH, KakK IIpaBUJIO, IPOBOAUTCA B MNCPUOL
HK3aMEHALMOHHON CECCHUU M 3aBEPIIACTCS ATTECTAIIMOHHOW OLIEHKOM «OTIMYHO», «XOPOIIO»,
«YHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPUTCIBHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




