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AHHOTaUs

JucuunnuHa «JlononHuTenbHbIe pa3fenbl MaTeMaTHKW» BXOIAUT B 00pa30BaTEIbHYIO
pPOrpaMMy BBICIIETO 00pa30BaHUsS — MPOTPaMMy CICIHAIUTETA MO0 HAMIPABICHUIO TOITOTOBKU/
crenpanbHOCTH 25.05.03 «TexHudeckas 3KCIUTyaTalys TPAHCIIOPTHOTO Pagnoo00pyI0BaHUS
HanpaBlieHHOCTH «TexXHUYecKas IKCIUTyaTaIis PauodJIeKTPOHHOTO 000pYyI0BaHUS a3POIIOPTOB
Y BO3IYIIHBIX Tpaccy. Jucuumimnaa peanusyercs kadeapoit «Nely.

JlucummiinHa  HE  ABISETCS  O0sI3aTENIbHOM  TpPH  OCBOGHUU  OOydaromuMcs
o0Opa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIETYIOIINX
KOMIIETECHIIUH:

OIIK-1 «Cnoco0eH ucnoip30BaTh OCHOBHBIE 3aKOHBI MaTEMATHKH, €AMHULIBI U3MEPEHUS,
dyHIaMeHTAIbHBIC PUHITUIIBI U TEOPETUYECKUE OCHOBBI (DU3UKH, TEOPETUICCKON MEXAHUKI

ConeprxaHue TUCUUILIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C TEOPUEU MPEENIOB,
¢ mupdepeHINATBEHBIM ¥ WHTETPAIBHBIM HCYHCICHUEM (YHKIUNA OAHOW M HECKOJIBKUX
MEPEMEHHBIX, C TEOPHEH PSAIOB U C pelIieHneM OObIKHOBEHHBIX U PepeHInalbHbIX YPaBHEHUH,
a TakKe ¢ MPUMEHCHHEM 3HAHHWH 10 YKa3aHHBIM pa3jeiiaM IMpH PelieHUH TpodeCcCHOHATBHBIX
3azay.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AIHUN
yueOHOro Impoliecca: IPaKTHUECKHUEe 3aHATHS, CAMOCTOsITeNIbHAs paboTa 00y4aroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTecTalus B hopMe 3a4era.

OO0mast TpyJI0eMKOCTh OCBOCHHSI JTUCIUIUIMHBI COCTaBIIIeT | 3adeTHyO enuHUIly, 36
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
dbopMUpOBaHHE Y CTYACHTOB CIIOCOOHOCTM ¥ HAaBBIKOB (OpMyIMpoOBaTH H  peuiaTh
npoeCCHOHANBHBIE 3aaud  C  HWCIOJb30BAHWMEM  ammapara JIMHCWHOW  anreOpbpl |
MaTEeMaTHYECKOTO aHATN3A.

1.2. JlucummimnHa siBIsieTcss (aKyJIbTATUBHOW JUCIHMIUIMHOM TIO  CIEIHAIbHOCTH
o0pa3oBaTenbHOI MporpaMMbl Beiciero oopasosanus (naiee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0OYUEHUS 110 AUCIUILUINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3ynbratamu ocBoeHus OI1 BO.

B pesynbrare M3ydeHus MUCHUILTUHBI OOYYaIOUIMICS JAODKEH 00JalaTh CICTyHOIUMHU
KOMIIETCHIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeuens KOMIETEHINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynma) Kon u Kon n HaumeHnoBaHve nHIUKAaTOpa
HanuMEHOBaHUE
KOMIIETEHI[UHA JNIOCTHYKEHUS KOMIIETEHIINU
KOMIIETEHIIHU
OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHEI
OIIK-1 Croocoben
MaTeMaTHKH, CTUHUIBI U3MEPCHUS,
KCII0JIb30BaTh
(hyHI1aMeHTaJIbHbIE IPUHITUIIBI U
OCHOBHBIE 3aKOHBI
TEOPETUYECKHE OCHOBBI (PU3UKH,
MaTeMaTHKHU, o
SO TEOPETHUUCCKOU MEXaHUKH
OIIK-1.Y.1 ymeTb npuMeHSITh (PHU3UKO-
Oo6menpodeccHoHaIbHbBIE | U3MEPECHHUS, "
MaTEeMaTUYECKHH arnmapar JyIs peeHus
KOMIIETEHITHH dyHIaMEHTaIbHBIE
3a/1a4 TEOPETUUYECKOTO U MPUKIIATHOTO
MPUHIUIIBI |
TEOPETUYECKUE Xapaxrepa
P OIIK-1.B.1 BiageTs HaBBIKAMU
OCHOBBI (PH3UKH, .
N HCIOJIL30BAaHMS 3HAHUH MaTEMATHKHU,
TEOPETHUUECKOU
(U3HKY ¥ MEXaHWKH TIPU PEIICHUH
MEXaHUKU
npoeCCHOHANIbHBIX 3a71a4

2. Mecro nucuumianssl B ctpykType OI1
HucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYEHUH CIIEIYIOUIUX TUCIUILINH:
— «MaremaTtnka. MaremMaTUdeCcKHH aHAIHA3,
— «MaremaTnka. AHaTUTHYECKAsi TEOMETPHS U JIMHEIHast anreopay.

3. O0beM U TPYAOEeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 10 TUCHUILIMHE (M paclpeeieHne 3ToH TPYA0eMKOCTH 0 ceMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
No5

1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 1/ 36 1/ 36
3E/ (uac)
M3 Hux uacoe npaKxmuyecKkoil no020moeKu
Ayoumopmnuie 3ausamus, BCETO 4yac. 4 4
B TOM YHCJIC:

nexrm (JI), (gac)




npakTuueckue/cemunapckue 3anarus (113),
(uac)

nabopaTtopHbie paboTs (JIP), (uac)

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

9K3aMeH, (Jac)

Camocmosmenvnas paboma, Bcero (dac) 32 32

Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3ager, sk3amed (3auer, dudd. 3au, | 3auer 3auer
DK3.*%*)

*x -
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIMA.
Paznensl, TeMBl AUCIUTIIMHBI U UX TPYAOEMKOCTh PUBEICHBI B TaOIUIIE 3.

Ta6imma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznensl, TeMbI AUCIUITIIMHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 5
Pasznen 1. KommiekcHblie yncia 4
Paznen 2. Matpuubl 1 CUCTEMBI INHENHBIX YpPaBHEHUI 1 4
Paznen 3. DneMeHTHI aHATUTHYECKOW TeOMETPUHI 4
Paznen 4. luddepennnanpaoe ncuucienne GyHKINN 1 4
OIHOU NEpEMEHHOU
Paznen 5. MnTerpanbHoe ucuucneHne QyHKIUHA OTHON 1 4
MIEpEMEHHOMN
Paznen 6. luddepennnanproe ncuucienne QyHKINN 4
MHOTHX NIEPEMEHHBIX
Pasnen 7. O0bikHOBeHHBIE U epeHIIaTbHBIC 1 4
YpaBHEHUSA
Paznen 8. Psanl 4
Uroro B cemectpe:
Hroro 0 4 0 0 32

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarlolMMHUCs  OINpENeTIeHHbIX  TPYAOBBIX  (yHKUIMH,  CBSI3aHHBIX C  Oy;ymei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Ta6muia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Y4eOHBbIM IJIAHOM He NMPe1yCMOTPEHO

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

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTh




N3 Hux Ne
No | Tembl npaktrueckux | @OpMbl IpakTHYECKUX | TpPymOEMKOCTh, |IPAKTUYECKOM |pa3jaeia
/o 3aHATHH 3aHATHAI (dac) MOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 5
1 MaTpHIbl ¥ CHCTEMBI 1 1 2
JIMHEUHBIX YPaBHEHUI
2 JuddepenuunansHoe 1 1 4
vcurcieHne QyHKIuN
OJIHOM IepeMeHHON
3 HuTerpanbHoe 1 1 5
vcurcineHne QyHKIuN
OJIHOM IIepeMeHHOMN
4 . OOBIKHOBEHHBIC 1 1 7
nuddepeHInaTbHbIE
ypaBHEHHS
Bcero 4 4
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B Ta0HIIC .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
No HauMeHOBaHHe 1a6opaTopHBIX paGoT TpynoemMKOCTh, | MPAaKTUYECKOU | pa3zaena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOW PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronIiXcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0bnuLe /.

Tabmauna 7 — Bunbl caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

Bun camocrosTensHo# paboTh Beero, |- Cemectp 5,
yac qac

1 2 3

W3ydeHne TeopeTHuecKoro MmaTepuania 4 4

qucturaHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO 8 8

ycneBaemoctu (TKVY)

Jomamraee 3amganne (/13)

KonTponbabie pabotsl 3a04HNKOB (KP3) 8 8

IToaroToBKa K MPOMEXYTOYHOMU 16 16

arrectanuu (I1A)




Beero: | 32 | 32 |

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIMXCS TTO TUCIUIUIMHE (MOIYITIO)

Y4eOHO-MEeTOINYECKHE MaTepualibl ISl CAMOCTOSITENFHOW paboThl 00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U FITEKTPOHHBIX YUEOHBIX U3TaHUI
[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEeH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUIM

b depeHIMaTbHBIX YpaBHEHUH ISl peIeHUs
NPUKJIAJHBIX 33/1a4: yueb.-meTtoa. nocodue/ M.B.

Mudp/ bubnuorpaduyeckas ccpiika KonuuecTtBo
URL aapec IK3EMILISIPOB B
oubnuoreke
(kpome
AJIEKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. luddepennnanpaoe u 237
1134 UHTETpalibHOE ucuucienus: B 2 1.: yuebHOoe mocobue
Juist cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHuk 3aga4 mo Kypcy 165
Bb50 MaTeMaTHUYeCKOro aHanusa: yueoHoe nmocoodue / I'. H.
bepman. - 22-¢ uz ., nepepad. - CII6.: [Tpodeccus,
2005. - 432 c.
517 Bricnirast maremaTuka. Psgpl: yaeoHoe nocooue / FO. 167
I'96 A. I'ycman, C. I1. [TombiTkus, A. O. CMmupHOB; C.-
[Tetep6. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHHUSI. -
CIIo. : U3g-so I'YAIIL 2019. - 77 c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/65055 | ananu3za. B 2-x 1. Tom 1-b1ii - Cankrt-IleTepOypr:
Jlanp, 2021.- 448c.
https://e.lanbook. | ®uxrtenronsn I'.M. OCHOBBI MATEMATUYECKOTO 9BC Jlans
com/book/411 | ananu3a. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlanb, 2021. - 464c.
https://e.lanbook. | CoopHuK 3a1a4 110 MaTeMaTHYECKOMY aHanu3y. Tom ObC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHoCTh. udhepeHupyeMocTsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2019. — 496 c.
COOpHHK 3a/1a4 [0 MaTeMaTHYECKOMY aHaIu3y. Tom 3bC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psjpr: yueb. mocodue / JI.JI.
com/book/2227 | Kynapssies [u ap.]. - Mocksa : ®uszmataur, 2019. -
504 c.
http://e.lanbook.c | 3no6una C.B. MareMaTnyeckuii aHainu3 B 3a7a4ax U 9BC Jlaas
om/book/2377 | ynpaxuenusx. / C.B. 3106una, JI.H. [Tocurensckas.
- M. : ®usmatiut, 2019. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. ObC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacrosipck: Cuol'yY
uM. akageMuka M. @. Pemeruéna, 2018. - 128 c.
YK 517.9 Makaposa M.B., ITombrtkun C.I1. Ilpumenenune 50



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/2377
http://e.lanbook.com/book/2377

Makapoga, C.I1. [Tombertkun. —CI16.: 'YAII, 2021.-
45c.

https://e.lanbook. | Aradonos, C.A. TuddepeniuansHbie ypaBHEHUS / OBC Jlanp
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Mypartoa. —
MI'TY um. H.D. Baymana, 2024. (Cep. Maremartuka
B TEXHUYECKOM yHUBepcurere; Boin. VII).
https://e.lanbook. | XKa6xo, A. I1. Tuddepeninansabie ypaBHEHUS U OBC Jlanp
com/book/211928 | ycroiunBocTh: yueOnuk / A. I1. XKaoko, E. /1.
Kortuna, O. H. UnxoBa. — Cankr-IletepOypr: Jlans,
2022. — 320 c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB MH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHMS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL aapec HaumeHnoBanue
http://www.math-net.ru OO01IepOCCUICKIIT MATEMAaTHICCKUI OPTa

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

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

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTUH
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa3oBaTEILHOTO MpOoIiecca M0 JUCIUIIIHHE.
[Tepeuenp nUCMONIB3yeMOro IPOrpaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

No /1t HanmMmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTeILHOTO Mpoliecca Mo AUCIUILTUHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabmmite 11.

Tabnuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocrtaB MaTepHaTbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabnuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
n/m MaTepHUaIbHO-TEXHIUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 | AyauTtopus Uit IPaKTUYECKUX 3aHATHH 24-12



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

10. Omnenounble CpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAIlH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHS POMEKYTOYHON aTTeCTaIlluu

Bua npomexyTo4HON arTecTaluu IlepedyeHp OLICHOYHBIX CPEACTB

3aueT TecTsr;
3agauu.

10.2. B kayectBe KpUTEpUEB OICHKH YyPOBHA C(OPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMI, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtbHast ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCUTETa,  IIpaBWja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepun onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMIIETCHITHN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTUICCKOM
JESITSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BhIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIeATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CIIeIMAIM3UPOBAHHBIX TOHSITHIA.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaromuiicss YCBOMII TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUs B MPAKTUYECKOM HNPUMEHEHUU 3HAHHUU
HaIlpaBJICHUS;

— c1abo apryMeHTHUPYET HayIHbIE MTOJ0KEHNUS,

— 3aTrpynaHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMOU CIIeIMAIU3UPOBAHHBIX OHSITHII.

«yZIOBJIETBOPUTEITHLHOY
«GauTEHO»

— o0yyJaromuiicss He YyCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMWOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH poOIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAITBI.
Bormpocs! (3agaun) nms sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.




Tabmuia 15 — Borpocs! (3amaun) s 2K3aMeHa

Ne i/t [Tepeuens BonmpocoB (3a1a4) 115 IK3aMeHa Koxn
WHMKATOpa
Y4eOHBIM MJIAHOM HE MPEIYyCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qud . 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Ne i/t Kon
[Tepedens BonpocoB (3a1av) 1yist 3adeta / nudd. 3auera HHKATOPA
1 1) KommiekcHoe unciio Z 3alucaHo B aareOpandeckoi u B
TPUTOHOMETPHYCCKOI (popMax:
V3 1 T T
£ =?+:'E ='J.{cusa+:'s:'ngj
Haiinure 12-10 cTeneHs uucia Z
Otser:1
2) Kakyro ¢popmy 3amucu yrcia Bel Henob3oBanu? OO00CHYiiTe CBOi
Bbi00p OIIK-1.V.1
OrtBet: [Ipu Bo3BeIeHNH KOMILIEKCHBIX YHces B CTeNeHb (oJiee
PAUMOHAJIBLHO HCIOJIB30BATH TPUTOHOMETPUUYECKYIO (hopMY 3aNIHCH
U /1eiicTBOBATH MO CJIeAyI0leMy MPAaBUIY: PH BO3BeIeHUH
KOMILJIEKCHOT'0 YHCJIA B CTeNEeHb MOIYJIb YHCJIa BO3BOAUTCH B ATY
cTelneHb, aPTyYMEHT YMHOKAeTCs Ha NMOKAa3aTe/lb CTeNeHM.
Ecin e ucnoab30BaTh ajredopandeckyr ¢gopmy 3anucH, TO
He00X0AUMO B JAHHOM cJiy4yae 12 pa3 yMHOKMTH YHCJIO CAMO HA
ce0st.
2 Haiitu matpuny € = 34 — 5B rzie
1 0 2 b2
a=(2, 3 5)B=|—1 3
3 -3
Otser:
c— (—2 5 —9)
4+ —6 6 OIK-1.V.1
2. BriGepuTte u3 crincka mudpoBbie CPeICTBA, KOTOPHIE MOTYT OBITH
MIPUMEHEHBI IJIS1 pelIeHHs] TaHHOW 3a/JauH.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oreer: b)  Wolfram Mathematica
3 CpaBHuUTE YCIOBUS MPUMEHEHUS METOJIOB PELICHHS CUCTEM JIMHEWHBIX
ypaBHeHU. Kakoil MeTO1 peleHns] CUCTEMbI TIMHEMHBIX
anredpanvdecknx ypaBHEHUU IPUMEHSIOTCS B TOM cliy4yae, €CII MaTpulla
CHUCTEMBI HE SIBIISICTCS KBaAPATHOMN?
OIIK-1.B.1

OtBer: Ecim MaTpuua cucreMbl He KBAaJpaTHasl (T.e. KOJUYECTBO
HEM3BECTHBIX W KOJHMYECTBO YPABHEHUIl He COBNAaJaKlT), TO
NMPUMEHSETCA TOJbKO METO[ MCCJIeI0BAHUS CHCTEMbl JIMHEHHBIX
ypaBHenuii I'aycca, apyrme meroanl (Merony Kpamepa um meron
MATPUYHBIX YPaBHEHUiI) MOTYT NPUMEHSATHCS NPHU YCJIOBUHM, YTO




MATPHLA CUCTeMbI KBaApaTHAasl U ONpe/eIUTe/b ee He PaBeH HYJIIO.

ITo kakoit popmyie onpenensercs ckansipHoe npoussenenue Bekropos? | OINK-1.3.1
OTtBet: CkajJsipHOe NPOM3BeAeHNE BEKTOPOB ONpeae/isieTcs 1Mo
dopmyJie lal = |b| ¥ COS 0
CocraBuTh ypaBHEHHUE IPAMON Ipoxosiueit uepe3 Touky M(—1,—3) u
. L xt+1e y—9
napayuIebHON MPSMOi = .
—4 -5
OTBeT 3amucarh B BUJE yPaBHEHHUs NPAMOii ¢ yriaoBsiM kodddummentom | OIK-1.Y.1
Otger:
¥y=1,25x—1,75
Hopwmais k mtockoct umeet koopaunatsl (A, B, C); koopauHaTh
HaIpaBJsroIIero Bekropa mpsmoii (I,m,n)/
C noMo1Ipio Kakoi (popMyIibl MOKHO HAMTH yroJ MEXIy MPsIMOH
IIJIOCKOCTBIO?
OTBeT: yroJ Me:xay npsiMmo u mJI0CKOCTbI0 MOKHO HAWTH U3 OIIK-1.V.1
(opmyibl
. |Al + Bm + Cnl
51 ‘P = a ) -y e ) -y
VA*+ B+ C-VIF+m” +n”

ITo xakoil popmyse MOKHO OMPEEIUTh PACCTOSIHIE OT TOUYKH J10
IJI0CKOCTH?
OrtBet: PaCcTosinNe OT TOYKH 10 MJIOCKOCTH PABHO
| A, +By, + £z +D| ) OIIK-1.B.1

e, e (A, B, C)- koopauHaThl HOpMAIIK K IIOCKOCTH;

VAR iET T
(Xo, Yo, Z0) KOOPAMHATHI TOYUKH.

Teno nBuxercs no 3akoHy S(t) =5t° +1. Uemy pasHa ckopocTs V(t) B OIIK-1.3.1
MOMeHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.
1) 6
2) 4
3) 10
4) 15
Otgert: 4)

Haiigure dopmyny ¢ ommOkoi. ApryMeHTUpYHTE CBOW OTBET. OIIK-1.B.1

1. (C-u(x))'=C-u'(x)
2. (UC)EV(X))'=u'(X)xV'(X)
3. (U(x)-v(x))'=u’(x)-+-v'(x)

ulx), ¢ uTxhwlix

OtBet: ommodka B popmy.ie Ne3. I1o npasuay nuddepenuupoBanus

npousBeaeHus AByX AupdepeHunpyembiX GyHKIUN NIPOU3IBOAHASA

Npou3BeeHUs BbIUncasAeTcs no gopmy.ie:
(u(x)-v(x))"=u’"(x)-v(x)+u(x)-v'(x)




10

Haiinure mpon3BoaHy0 GyHKIIUHA
v = 5cos(5+ 2x) #*In(5x— 2)
Oteer: —10sin(5 + 2x) * In(5x — 2) + 5cos(5 + 2x) » >

5x—2

2) HazoBute kakoe-1100 mu¢poOBOe CPEACTBO, IPUMEHUMOE IS
pereHus gaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

Oteer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUIS pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJalovallnee 00J1b110i Ha0op
MareMaTu4ecKux GyHKUUI B TOM YHcie, CHCTEMY KOMIbIOTEPHOI
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

OIIK-1.V.1

11

3anumuTe ypaBHEHHE KacaTelbHol K rpaduxy QyHKIuu y=x° - 2
B €ro TOUKe ¢ adcmuccon Xo= 1
OrBer: y=3x-4

OIIK-1.V.1

12

[TpoBepbTe SABISAETCS U BBIPAKCHUE
1 .
- —# (—24)cos(7 + 4x)

2,/2—6Ein(T+4

NPOM3BOAHOM QyHKIMK y = /2 — 65in(7 + 4x) ? OTBET 0OOCHYIITE.
OTBer: BhIpa:keHHe SIBJISIETCH NMPOU3BOAHOM 1151 QYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IPOU3BOHYIO OT

v =42 — 6sin(7 + 4xX) WM BLIYHCIUTH HeoNpeaeeHHbIi

HHTerpaji

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

OIIK-1.B.1

13

BriOepure MeTo1 MHTErpUPOBAHUS U BEIYMCIUTE HHTETPA.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

dx
J Vxcos? (Vx)
OTtBeT:
2tg(yx)+C
Mo:keT ObITH IPUMEHEH METO 3aMeHbI epeMeHHOi
HHTErpUPOBAHUS.

OIIK-1.V.1

14

1.BbaucnuTh, NPUMEHUB METOJ MHTETPUPOBAHHUSI 110 YACTSIM:
J xlnxdx

OtBer: 0,5x% (Inx—0,5) + C
2. HazoBute kakoe-ImOO TM(PPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CHYyiiTe BaIll BHIOOP.

OTtBet:
K mudpoBbsiM cpeacrBaM, KOTOpble MOIYT ObITh NPUMEHEHbI 1JIs
peuienusi aaHHOW 3amayu  otTHocuTcss Wolfram Mathematica-
nporpaMMHoe olecrnedeHue, BKJKWYawinee 00JbIIOI HaOOpP
MaTeMaTH4eCKUX (PyHKUHMH B TOM 4HCJe, CHCTEMY KOMIbIOTEPHOM
ajireOpbl, OPHEHTHPOBAHHYK HAa MOATOTOBKY HWHTEPAKTHBHBIX

OIIK-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
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

AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHUEM.

" dz Az
15 | Haiigure yacTHble mpoU3BOHbIC EPe e GbyHKIUN OIK-1.¥.1
sin(7 +4x —7y)
z= -
3 — x.:-_-ll.l':
cosl7+4x—Ty) ra3—x ¥ Hle 5‘5?!':?—41‘—?}':31'£}'b
OTser: 7,5’
I3 xy
—cos(7+4x—T7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°
(3 —x%y®)?
16 | Kakast Touka Ha3bIBaeTCs TOUKOM Makcumyma GyHKmm = = f(x; v)9 OIIK-1.Y.1
Otser: Touka (¥X;;)V;) Ha3BLIBAETCHA TOYKOH MAKCHMyMa (PYHKIHH
z=f(x;¥) , ecim cymecrByeT Takas O - OKPECTHOCTb TOYKH
(x:v;) M M BeeX TOYeK (x;V), OTJMYHBIX OT (X,;Vy), M3 d-
OerCTHOCTn TOUKH (X ; V) BBINOJIHSIETCS HEPaBEHCTBO:
£ ¥) < F(x0 %)
17 | Pemmte 3amauy Komn P HaYaJIbHBIX ycnoBusx: Y(1)=2 T e. Haifgure | OIIK-1.V.1
yacTHOE pemenne 1 GepeHManbHOr0 ypaBHEHUS: ¥’ = ;
Oter: ¥y =In|x| + 2
18 - 5n? OIIK-1.V.1
n=1gz,2_
HccnenoBaTh TaHHBIN psiji HA CXOOUMOCTh. Beibepure meton
WCCIICIOBAHMSI U3 CITHCKA:
a) HHTerpaibHbIi MPU3HAK CXOAMMOCTH
b) HeoOxoaumpblii NpU3HAK CXOAHUMOCTH
c) Ilpusnak Komm
d) Tlpusnak /lanamGepa
OrtBet: Psig pacxoauTcsi, He BbINOJIHSIETCS HEOOXOIMMBIIH
npu3Hak — b)
19 HaI/ITI/I paznyc cXOIMMOCTH psiaa OIIK-1.V.1
(—1)™(3x)" . 3x  (3x)° (—1)™(3x)"
n+1 2 3 n+1
=0
1
OtBer: R = N
20 Pasnoxuth MHorounen f(x) = —2x® — 2x*+7x + 13 Bpsx OIIK-1.3.1
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —1
Orser:
flx)=6+5(x+1)+4(x+1)*—2(x+1)°
21 1L,x<0 OIIK-1.V.1
Oyukimst f (X)= gy x5 PAIIONCHA B TPUTOHOMETPHYECKHI PsLI
X, X>

@ypbe Ha IPOMEKYTKE [—1, 1] . Haiinure nmpousseeHrne 3Ha4€HUI

ero cyMMsbI B Toukax X =—1, Xx=0,x=1,x=2/3.




| Ortger: 4

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOThI

Mpe/ICTaBJICHbI B Tabuie 17.

Ta6mmma 17 — [lepedenp TeM 11 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOIM paOOTHI

Ne i/t N
KYPCOBO# pabOThI

[TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

BOHpOCBI AJid IIPOBCACHUA HpOMG)Ky’IO‘IHOﬁ arreécralluu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabmwuie 18.

Ta6ymmia 18 — [IpumepHslii mepedeHb BOPOCOB ISl TECTOB

Ne /it
[Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHIUKAaTOpa

1 3) KowmiutekcHoe urciio Z 3alucano B aareOpandeckoi u B

TPUTOHOMETPHUYECKOU (hopMax:
W3 :

1 T oW
E—?+L§—l{cusE+lenE]

Haitnure 12-10 crenedp uuncia Z
OtBet:1

BBIOOD

M 1eiicTBOBAThH 10 caeayromemMy npaBsuiiy: mpu BO3BE€ACHUN

CTeleHb, APIYMEHT YMHOKA€eTCSl HA N0KA3aTe/Ib CTeNeHH.
Ecau ke ncnoJib3oBath ajredpanyeckyro ¢Gopmy 3anucu, To

ceosl.

4) Kakymo (opMy 3anucu 4rcia Bel Hcoib3oBainu? OO0CHYiTe CBOI

Otger: IIpu Bo3BeeHUM KOMILJIEKCHBIX YHCEJ B CTeneHb 0oJiee
PALMOHAJIBHO HCNOJIB30BATH TPUTOHOMETPUUYECKYIO (hopMY 3aNIHMCH

KOMIUUICKCHOI'0 YU C/Ia B CTENMEHb MOAYJIb YUC/Ia BO3BOAUTCH B 3TY

He00X0JUMO B JaHHOM cJiyuyae 12 pa3 yMHOKHUTH YMCJI0 CAMO HA

OIIK-1.V.1

2 Haittu matpuny € = 34 — 5B, rzie

A={_12 g _23}B= 1 3

OTtBer:

C:[_f —55 _159)

IIPUMEHEHBI JUUIS PELICHUS TaHHOW 3a/1a4u.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica

2. BeiGepute U3 criucka nudpoBbie cpeacTBa, KOTOPbIE MOTYT OBITH

OIIK-1.V.1

3 CpaBHuUTE YCIOBUS NPUMEHEHUS METOJIOB PEUIEHUS] CUCTEM JIMHEMHBIX

ypaBHeHui. Kakoil MeToz pelieHns CUCTEMBI JIMHEWHBIX

CUCTCMBI HE ABJISACTCA KBaﬂpaTHOﬁ?

anre0pandecKux ypaBHEHUM MPUMEHSIOTCS B TOM ClIydae, eClIu MaTpHIla

OIIK-1.B.1




Oteer: Ecaum mMaTpuna cucreMbl He KBajgpaTHasi (T.e. KOJIMYeCTBO
HEM3BECTHBIX M KOJHYECTBO YpaBHEHHH He COBNAAalOT), TO
NPUMEHsIeTCSl TOJbKO METOJ] HCCIe0BAHHUS CHCTEMbl JHHEHHBIX
ypaBHenuii I'aycca, apyrume meroast (Meron Kpamepa m Meron
MATPHYHBIX YPaBHEHUi) MOI'YT NPHUMEHSITHCS NPH YCJIOBUH, YTO
MATpPHIA CHCTeMbl KBAJIPATHAsI U ONpe/leJIMTe/ b ee He PaBeH HYJII0.

ITo kakoit popmyie onpenensercs ckansipHoe npoussenenue Bekropos? | OINK-1.3.1
OtBet: CrajJsipHOe NPOM3BeAeHNEe BEKTOPOB ONpeae/isieTcs 1o
dopmyae lal = |b| ¥ COSa
CocraBuTh ypaBHEHHE IPAMON mpoxosieii yepes Touky M(—1,—3) u
. _xtle v—9
napaIesIbHOW MPsIMOi = .
-4 -5
OTBeT 3amucarh B BUJE yPaBHEHHUs OPAMOii ¢ yriaoBsiM kooddummentom | OIK-1.Y.1
Otser:
y=1,25x—1,75
Hopmans k mmockoctu umeet koopaunatel (A, B, C); koopauHaThI
HarpasJsitoiero Bekropa npsimoi (I,m,n)/
C noMotpro Kakoi popMysibl MOKHO HAMTH yroj Mexay NpsiMoi U
IIJI0CKOCTBIO?
OtBer: yroJ Me:xay NpsiMoi M IJIOCKOCTHIO MOKHO HAWTH M3 OIIK-1.V.1
(popmy.ibl
. |Al + Bm + Cn|
sSing = —— > = 13 > >
VA* + B+ C-VI*+m* +n°

ITo kako# GpopmyIie MOXKHO ONPENEIUTh PACCTOSHUE OT TOYKH JI0
IIJIOCKOCTH?
OrtBer: PaCcTosiHME OT TOYKH 10 IVIOCKOCTH PABHO
| A By, + Cz,+D| ) OIIK-1.B.1

o TIC (A, B, C)- xoopauHATBI HOPMAJIH K TUIOCKOCTH;

Ny —arwa:
(Xo, Yo, Z0) KOOPAMHATHI TOYUKH.

Teno mBuskercs no 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B OIIK-1.3.1
MOMeHT BpeMeHu t =17? 3anuimmTe HOMEp BEpHOTO OTBETA.
5) 6
6) 4
7) 10
8) 15
Otger: 4)

Haiigure popmyny ¢ ommOkoi. ApryMeHTUPYHTE CBOW OTBET. OIIK-1.B.1

5. (C-u(x))'=C-u'(x)
6. (U(X)xv(x))'=u"(x)1Vv'(x)
7

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

. (M —xloele

L [




OTtBer: omuoOka B popmyJie Ne3. 1o npaBuny auddepeHunpoBanus

npousBeaeHus ABYyX AupdepeHuupyembix GyHKIUI MPOU3BOAHASA

NPoU3BeIeHUsI BbIUncasieTcs mno gopmy.ie:
(u(x)-v(x))"=u’(x)-v(x)+u(x)-v'(x)

10

Haiinure mpon3BoaHy0 QYHKIIUH
y = 5cos(5+ 2x) #In(5x—2)
OtBer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) * >

5x—-2

2) HazoBure kakoe-im100 uppoBoe CpeacTBO, IPUMEHUMOE JIJIsS
peurenus qanHon 3anaun. OO60CHYITE Balll BEIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI

JUIsl pelleHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOYamee 00J1b110ii HAadop
MaTeMaTH4YeckKuX GYHKIHMA B TOM YHCJIe, CHCTEMY KOMIIbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

OIIK-1.V.1

11

3anuimTe ypaBHEHHUE KacaTeNbHON K rpaduKy GyHKIIUN y:X3 -2
B €r0 TOYKe ¢ adcmuccon Xo= 1
OrBet: y=3Xx-4

OIIK-1.V.1

12

ITpoBeppTe ABISAETCA TN BHIPAKEHUE
1 .
- ¢ (—24)cos(7 + 4x)

2,/ 2—6sin(7+4

NPOU3BOIHOM QpyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYITE.
OTBeT: BbIpa:keHHe ABJISETCS] MPOU3BOIHOM 1JIs1 PYHKIMHU, YTOOBI
3TO0 000CHOBATH MOKHO B3SITh IPON3BOIHYI0 OT

v =4/2 — 6sin(7 + 4x) WM BLIYMCIATL HEONPeaeIeHHbIA
HHTerpaji

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

OIIK-1.B.1

13

Bri6epute MeTo HHTErpUPOBAHMS U BBIYUCIUTE UHTErPal.
VYkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

dx
J Vxcos?(Vx)
OTtBet:
2tg(Vx)+C
Mo:keT ObITH MPUMEHEH METO 3aMeHbI epeMeHHOi
HHTErpUPOBAHUS.

OIIK-1.V.1

14

1.BeraucnuTh, NpUMEHUB METOJT MHTETPUPOBAHMUSI 110 YACTSIM:
J xinxdx

Otser: 0,5x* (Inx—0,5) + C

2. HazoBute kakoe-nmub0 1HUPPOBOE CPEACTBO, MPUMEHUMOE s

pereHust gaHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.
OrBer:

OIIK-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

K uudpoBbIiM cpeacTBaM, KOTOpble MOTYT ObITh NPUMEHEHBbI JJIsI
pellleHHsl JaHHOW 3agaud  oTHocuTcss Wolfram Mathematica-
nporpaMMHoe obOecniedyeHue, BKJIO4Yawmee 00JblIOH HaO0p
MaTeMaTH4eCKUX (PyHKUHMH B TOM 4YHCJe, CHCTEMY KOMIbIOTEPHOM
ajiredOpbl, OPUEHTHPOBAHHYI0 HAa MOJATOTOBKY WHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

15 | Haiigure yacthele [IPOU3BOAHBIE e__ u z—z ¢byHKINN OlIK-1.Y.1
sin(7 +4x —7y)
z= T
3 —x*y
cos(T+4x—Ty):4(3—xT 9" |+ sin(T+4x—Ty 325"
OrtBer: 3 5,2
13—x"5" )
—cos(7T+4x—7y) *7(3— x*y®) + sin(7 + 4x— Ty)6x’y°
(3 —x°y®)?
16 | Kakas Touka Ha3bIBa€TCS TOUYKOM MakcuMyma QyHKImH = = f(x; V]9 OIIK-1.V.1
Oteer: Touka (¥;;V;) Ha3bIBAETCHA TOYKOHW MAKCHMyMa (PYHKIIHH
z=f(x;¥) , ecim cymecrByer Takas O - OKPECTHOCTh TOYKH
(x5:Vp) M A Beex TOYeK (X;V), OTIMYHBIX OT (X,;V,), M3 O-
OKPEeCTHOCTH TOUKM (X ; V) BBINOJIHSIETCS HEpPaBEeHCTBO:
Fxi) < Flxgi%e)
17 | Pemte 3amauy Ko npu HauanbHbIX yesnoBusx: Y(1)=2 , r.e. naiigute | OIIK-1.V.1
1
yacTHOE pemenne b epeHIManbHOro ypaBHEHUs: ¥’ = -
Oteer: ¥y =In|x| + 2
18 e 5mt OIIK-1.V.1
n=13,2_5
HccnenoBaTh JaHHBIHN s HA CXOIUMOCTh. BeiOepure meton
WCCIIIOBAHHS U3 CITHCKA:
e) HHrerpaipHbIi IPH3HAK CXOIUMOCTH
f) Heo6xoauMblii MPU3HAK CXOAUMOCTH
g) I[pusnak Komm
h) Tlpusnak Janambepa
OrtBer: P pacxoauTcsi, He BHINOJIHSAETCS HEOOX0 UMb
npusHak — b)
19 | Haiitu paanyc cCXOOMMOCTH psilia OIIK-1.V.1
Z (-D"GEY" _ 3 (3x)2 (—1)"(3x)"
n+1 2 3 n+1
=0
1
OtBer: R = 3
20 Pa3noxuth MHorounen f(x) = —2x® — 2x*+7x + 13 Bpsx OIIK-1.3.1
Teiinopa B OKpecTHOCTH TOUKH ¥ = —1
Otser:

flx)=6+5(x+1)+4(x+1)*—2(x+1)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

21 1x<0 OIlK-1.Y.1
Oyuxrmst f (X)= 3 o PavIoRera s TPUTOHOMETPUYECKHUI ST
X, X >

dypbe HA TPOMEKYTKE [—1, 1] . HaiinuTe npousBeneHre 3HaYCHUI

ero cyMMsbI B Toukax X =—1,Xx=0,x=1,x=2/3.
OTtBeT: 4

[TepeyeHb TeM KOHTPOJBHBIX PabOT MO JUCHHUIUIMHE OOYYAIOIIUXCS 3a09HOH (hOPMBI
00yd4eHus1, mpeacTaBiIeHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PAabOT
1 Hroroast koHTpobHAs paboTa
10.4. Meroauueckue  Marepuaibl,  ONPEACISAIONIME  HPOIECIyphl  OLICHUBAHHS

UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLIUH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyHOIIMX NOPANOK MU MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUYHON aTTeCTaluy 00y4JaroInuXcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauyeckue yka3zaHusi JUisi OOYYAIOIMIUXCSA MO TPOXOXKIACHHUIO MPAKTHUYECKUX
3aHATHUM.

[TpakTHveckoe 3aHSATHE SBISICTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
mpolecca, 3aKI0Yaronasicsl B BHITOJTHEHUN 00YyJalOIIMMUCS 1O PYKOBOJICTBOM IpenoaaBaTens
KOMIUIEKCa YYEOHBIX 3aJlaHUi C LETbI0 YCBOCHHS HAYYHO-TEOPETHUYECKHUX OCHOB YUYEOHOMU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATeIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YYAOIIEroCs SBISCTCS MPUBUTUHE 00YIAFOIIIHMCS
YMEHUI U HAaBBIKOB NMPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHUH O00YUYAIOIIUMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKperuieHue, yriayOleHue, pacllupeHHe M JAeTaju3alus 3HAHUNA TpPU pelIeHUU
KOHKpPETHBIX 3371a4;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBIAQJCHHE HOBBIMH METOJaMH M METOAMKAMU H3Y4YeHHUS KOHKPETHOH y4deOHOI
JUCIATLINHEL

— BBIPpAOOTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJTHEHHS 3aJaHHI;

— ofecrieueHue palMOHAILHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaTbHON (popm
00y4eHwusI.

TpeboBanust K IPOBENEHHUIO IPAKTUYECKUX 3aHITHI

[IpakThueckue 3aHATHS HAYMHAIOTCS C 3alUCH B OKypHal MpernojaBaTens
MPUCYTCTBYIOIINX CTYCHTOB. 3aTEM OOBSBIISCTCS TeMa MPAKTUICCKUX 3aHATHM.

[IpenonaBaTtens uyWTaeT yCIOBHE 3aJaud M MpEUIaraeT CTYAEHTaM CaMOCTOSTEIbHO
PEIINTh 3a/a4y, UCTIONB3Ys 3HAHUS, TIOJYYEHHBIC CTYJICHTOM MPU CaMOCTOSITEIIbHOM H3y4E€HUH
npeamera. CTyIeHT, KOTOPBIM MEPBBIM pEHIMI 3aJlady, BbI3bIBAETCA K JOCKE. XOJ pelIeHUs
BBIHOCHUTCSI Ha 00I1Iee 00CY>KIeHNe, CTYICHTHI TOJDKHBI CAMOCTOSITEIbBHO OOHAPY)KHUTH OITHOKH,
€CJIM TaKOBbl€ BCTpeyaroTcs. Takke, Ha KaKJIOM MPaKTUYECKOM 3aHATUM CTYJEHTaM BbIJAETCS
JIOMaITHee 3aJaHue B BUJIE 3a71a4, KOTOPBhIE OHU CAAIOT B YCTAHOBJICHHBIE CPOKH.




11.2. MeTtoauyieckue yKa3aHUs ISl OOYJAIOIIUXCS TT0 TPOXO0KIACHUIO CAMOCTOSATEIHHON
paboTHI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IMpPEIoaaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YYaCTHA.

st oOyyaromuxcsi 1mo 3a04HOd (opme OOYYEHHs, CaMOCTOsITeNIbHAas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporiecce BBIMONHEHHSI CaMOCTOSITENILHOW paboThl, y oOydaromerocs: GopMupyercs
nenecooOpasHoe MmIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHWU M CHUCTEMAaTH3allMM TPUOOPETACMbIX 3HAHWUN, OOCCIICYMBAECT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOYYCHHS, IOMOTAeT TOJYyYUTh HABBIKA TIOBBIIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeToauyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIIbHYIO  paboTy
00yYaroInXCs SIBISIOTCSL:

—  y4eOHO-METOAMYECKHI MaTepHal 1Mo AUCIHUILIHHE.

11.3. Meroauueckue yKa3zaHUs Ui OOy4aroIIMXCS MO TPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IPEAYCMaTpUBAET KOHTPOJb KayeCTBA 3HAHHUU
00y4aroIuxcsl, OCyLIECTBISEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLECHMBAHUSA XO0Jla OCBOCHUS
JUCLUIUINHBI.

B Teuenume cemectpa B cucteme aucTaHmuoHHOro oOydenuss ['YAII B dopme
TECTUPOBAaHUS MPOBOJATCS JIB€ IPOBEPOYHbIE pabOThl 10 PEUIEHHI0 33Jad M OJUH
TEOPETUYECKHUI oIpoc (IepedeHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BompocoB» B
cucreMe AucTaHIMOHHOro oOyuenuss I'YAII), Ha mNpakTUYECKUX 3aHATUSAX [POBOAATCA
IIPOBEPOYHBIE PA0OTHI MO pa3zesaM Kypca B MMCbMEHHOM (popMe, pacCUMTaHHBIE KaK Ha LEJI0e
3aHATHE, TAK U HA €r0 4acTh.

Pe3ynbrarhl TEKyliero KOHTPOJIS YCIEBAEMOCTH YYMTHIBAIOTCS IIPENOAABATEIEM IIPU
IIPOBEJCHUH NIPOMEKYTOUHON aTTECTALIUU.

11.4. Metoauueckue ykazaHus i OOYYalOLUIMXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTeCTalUN.

IIpomexxyTounass  artectansi  OOydyarOIIMXCsl ~ HpeJycMaTpuBaeT  OLIEHUBaHHE
MPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ce0s 3aueT — 3TO (QopMa OIEHKH 3HAHUM, MOJyuYeHHBIX OOy4yaromMMCs B XOZAE H3y4YeHHUs
y4eOHON TMCUIUIUIMHBI B LIEJIOM WM IPOMEXYTOUHAas (110 OKOHYaHUU CEMECTpPAa) OIIEHKA 3HAHUMN
00y4aromuMcsl 0 OT/AENbHBIM pa3jiesiaM JAUCHUILUIUHBI ¢ aTTECTAllMOHHON OLIEHKOM «3auTeHO»
WJIU «HE 3a4TEHO».



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




