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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hasganue OTIOIT BO, | Kox i opmymuposka koMmeTeHmmn

COKpaImieHHOEC

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

15.03.06 «Mexarponu- | OIIK-1 : CmocoOeH npuMeHsATh

Ka ¥ pOOOTOTEXHHKA» | €CTECTBEHHOHAYYHBIC M OOIMICHHKE-
(b-MP) HEpHbIE 3HAHUS, METObI MaTEMATH-

YECKOT0 aHaIN3a U MOAEINPOBAHUS,

TEOPETHYECKOTO U IKCIIEPUMEH-

TaILHOTO MCCJIEJOBaHMUS B IIpodec-

CHOHAJILHOH JIESITeNbHOCTH

OIIK-1.1B : ObiamaeT MaTeMaTHYECKON KyIBTY-
PO ¥ CHCTEMHBIM MBIIUICHUEM, ITO3BOJISIOIIUMHA
B IPO(eCCHOHATBHO IeATENFHOCTH UCIIOIb30-
BaTh MAaTEMAaTHYECKHE METOIBI 1 HHCTPYMEHTHI
IUIsL IPOBENICHUsI KPUTHYECKOTO aHaM3a CUTYa-
LM, MOJICIMPOBAHMSI U TPOTHO3UPOBAHUS Pa3BH-
THSI IPOLIECCOB U SIBICHUI

Komnerenmus cuutaercs chopMUpPOBAaHHON Ha IAaHHOM dTaIle B cly4yae, €ClIu MOoJy4YeH-
HBIC PEe3yJbTaThl 00YUCHHUS MO TUCIIUTUIMHE OIICHEHBI MOJIOKHUTEIBHO (IHaa30H KPUTEPUEB
OLICHUBAHMUSI PE3YJIbTATOB O0YUYEHHS «yJIOBIETBOPUTEILHOY, «XOPOILIO», KOTIUYHOY). B ciyyae
OTCYTCTBHUS MOJOXKUTEILHOHN OIEHKA KOMIIETCHIINS Ha JAHHOM JTalle CYMTACTCs HeCPOpMUpO-

BaHHOM.

2 Iloka3aTe/iM OLEHUBAHUSA IVIAHUPYEMBIX Pe3y/1bTATOB 00y4eHus!

Komnerennus OIIK-1 «CriocoGeH npuMeHsTh €CTECTBEHHOHAYYHbBIE U O0IIEUHKEHEP-
HbIC 3HAHUS, METObl MATEMATUYECKOTO aHAJIM3a U MOJICTUPOBAHMS, TEOPETHUECKOTO U IKCIIE-
PUMEHTAJILHOTO UCCIIEIOBaHUS B IPO(DECCHOHATBLHOM NI TEIIBHOCTH

Tabmuna 2.1 — Kpurepun orieHKM WHAUKATOPOB TOCTHIKCHHS KOMITCTCHITUU

Kon u popmynuposka

PeSyJ’IBTaTBI 06yquI/m 10 JUCIHUIITIMHE

Kpurepun onennBanus

HHAUKATOpa JOCTHIKCHUA

pe3ysIbTaToOB 00yIEHUS

Ko, Tun
KOMIIETEHIIUHA A PesynbTar
pe3-Ta | pes3-Ta
OIIK-1.1B : OGmangaer marte- OCHOBHBIX NTOHATUH U - IPaBUJILHOCTH OTBETA 10
MaTU4ECKOU KyJIbTYpOr 1 PI1 3HaHue | CBOHCTB OOBEKTOB MaTeMa- COZIEP KAHUIO 3a/1aHUS; -
CHCTEMHBIM MBIIIICHHUEM, THYECKOTO aHAJIH3a TIOJTHOTA M TJTyOMHA OTBETA,;

TIO3BOJIIOIIUMH B TTpodec-
CHOHAJIBHON JIESTEIBHOCTH
UCTIONB30BaTh MaTeMaTnye-
CKHE METOJIbl 1 HHCTPYMEH-

P2

IMICHWH 3a/1a4

MNPUMEHATH MCTOJbI MaTCMa-
VYMeHne | THYECKOro aHajan3a IpH pe-

YMEHHE pelaTh CTaHAapT-
HBIE 33]]a4M Kypca, OCHOBHbIE
THUIIBI KOTOPBIX Pa3OMparoTCcs
Ha MPAaKTHYECKUX 3aHIATHIX

ThI JJIA IPOBECACHUA KPUTH-
YECKOT'0 aHaJIU3a CUTyalul,
MOJEIUPOBAHUS U IIPOTHO- P/13
3UPOBAHMS PA3BUTHS MPO-
LIECCOB U SIBJICHUHI

IMCHUU 3a1a4

HCTIONIb30BAHMS OCHOBHBIX
MIOHATHH, (POPMYJT U METOJIOB
HaBplk | mMaremaTHdeckoro aHanmsa
IIPU CaMOCTOSITEIIEHOM pe-

BJIajieeT HaBBIKAMH BBIOOpA
¢dbopmMy, METOJIOB | TIpa-
BWJIBHOTO IOJIX0/1a K pelie-
HUIO 331241

TaOnuia 3amosHsgeTcs B COOTBETCTBUM € pa3zaenoMm 1 PaGoueil mporpaMmbl TUCHUTIIMHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuua 3 — IlepeyeHb OLIEHOYHBIX CPEJCTB M0 TUCIMILIMHE (MOIYIIIO)

KonTponupyemble miianupyemsie

KoHTponupyembie TeMbl

HauMmeHoBaHHE OLIEHOYHOTO CPE/ICTBA U
npenacrasiaeHue ero B @OC

pe3yIbTaThl 00yUYeHUs MHACIMTIAHBI IIpomexyTounast
Texkylmuii KOHTPOJIb
aTTecTanus
Ounast popma oOyueHUs
P/I1 3HAHHE : OCHOBHBIX MOHA- [ | 1, Heomnpenenéuuprii TeopeTHyecKHii Tecr
THH ¥ CBOWCTB 00BEKTOB MHTErpas ompoc
MaTeMaTHYECKOTO aHaIn3a
1.2. OnpenenéHHbIH Teopernueckuit Teer
HHTErpaj orpoc




CTCTICHHBIC PSAAbL

JOMAIIHEC 3aJaHnuC

1.3. HecoGcTBeHHBIN Teopernueckuit Teer
HHTErpal ornpoc
1.4. Iucddepenmmansapie | Teoperuaeckuit Teer
ypaBHCHHS ompoc
1.5. Yucnossle u Teopernueckuii Teer
CTETICHHBIC PSABI ompoc
P12 YMenne : IPUMEHATS M- | | | HeonpeaenéHHbIi KoHTponbHas T
TOJBI MATEMATHYECKOTO WHTerpat pabota eCcT
aHaM3a MPH PEIICHUN
3aay 1.2. Onpenenéunsiit HnnusunyansHoe Tecr
MHTErpai JIoMalllHee 3aJjaHue
1.3. HecoGcTBeHHEBIH MnnusunyankHoe Tect
MHTErpai JIoMalllHee 3aJjaHue
1.4. Iudpdepenmmansusie | KorrponpHas Teer
YpaBHCHHS pabota
1.5. Yucnossle 1 WunuBuayansHOE Tecr
CTETICHHBIC PSABI JTOMaIITHee 3a/IaHue
PJ13 Happik : HMCHOJIb30BAHHA 1.1. Heonpenenéunsrit KouTtposnbHast T
OCHOBHBIX MIOHATHH, Bop- WHTerpan pa6ota eCcT
MYJI H METOJIOB MaTeMa-
THYECKOI'O aHAIIM3a [IPH 1.2. OnpenenéHubiit WnauBuayansHoe Teer
CaMOCTOSITCIIbHOM peIIIe- UHTCTpAL JIOMAIlHEEe 3a1aHne
HUH 33724 N
1.3. HecoGcTBeHHEIH WnauBuayansHoe Tecr
HHTETpaI JTOMaIITHee 3a/IaHue
1.4. uddepennnansusie | KonrposapHuas Teer
YpaBHCHHS pabota
1.5. Yucnossie u WunuBuayansHOE
JUIBILY Tect

4 Onucanue Npoueaypsl OCHUBAHUS

KauecTtBO chopMHPOBAHHOCTH KOMIIETEHIIMI HA JAHHOM 3Tarle OLEHUBAETCS 10 PE3yJib-

TaTaM TEKYIIUX U MPOMEKYTOUHBIX aTTECTAIUN MPH MOMOIIY KOJIMYECTBEHHOW OIIEHKH, BBIpa-
JKEHHOU B Oayutax. MakcuMmasbHas cymma 0ayiyioB 1o nucuuruinHe (Moayino) paBaa 100 Gamiam.

O11eHOYHOE CPEICTBO
Bun yuebnoit Teopermueckuit KonrporHsie Tect NA3 | Paboray | Ilocemenne | HToroBsrit
JEeATeTbHOCTH paboTh! . Uroro
ompoc Nol-2 Nel-4 | Nel-2 JIOCKU 3aHATHH TecT

Jlexun 20 5 25
IIpakTnueckue 12 10 5 27
3aHsTUS
CamocTosTenbHas 12 12
pabota
20C 16 16
[IpomexyTouHast 20 20
aTTecTanys
Hrtoro 20 12 16 12 10 10 20 100




Cymma 6amioB, HAOpaHHBIX CTYZACHTOM I10 BCEM BUAAM y4eOHOM NesITeIbHOCTH B PAMKax
JUCLUIUIMHBL, IEPEBOUTCA B OLIEHKY B COOTBETCTBUU C TAOJIULIEH.

CymMma Oanos
O11eHKa 110 IPOMEXKY-
TI0 UCIIH- . XapaxkTepucTHKa KadyecTBa ChOpMUPOBAHHOCTH KOMITETEHIINI
e TOYHOW aTTecTalnuu

CTyaeHT AeMOHCTpHpYeT c(OPMHUPOBAHHOCTh AWCHMIUIMHAPHBIX KOMIETCHLMH,
00HapyXHMBaeT BCECTOPOHHEE, CUCTEMAaTHYECKOe U TIyOOKoe 3HaHHE y4eOHOro
MaTepuaa, yCBOMI OCHOBHYIO JINTEPATYPY M 3HAKOM C JONOJIHHUTEIbHON JINTEepa-
o1 91 o 100 «OTIMYHO TypoH, peKOMEHIOBaHHOI MPOrpaMMoii, yMeeT CBOOOIHO BBHIOJIHATH MIPAaKTHYE-
CKHE 33JIaHMsl, IPELYCMOTPEHHBIE NPOTrPaMMOH, CBOOOAHO OIepHpyeT mprobdpe-
TCHHBIMH 3HAHUSMH, yMEHUSIMH, NPUMEHSET HX B CUTYallUsX IOBBIIICHHON
CIIO’KHOCTH.

CTyzeHT AeMOHCTPHPYET CHOPMHUPOBAHHOCTh JUCILMILUIMHAPHBIX KOMIIETECHIHUIL:
OCHOBHBIE 3HaHUs, YMEHHS OCBOEHBI, HO JIOITYCKAIOTCS HE3HAUUTENIbHbIE OMIUOKH,

ot 76 10 90 «XOPOILIO» .
HETOYHOCTH, 3aTPYJHEHHs MPU aHATMTHYECKUX OIEpaLUsX, EPeHOCe 3HAHUN U
YMEHHH Ha HOBbIE, HECTaHIAPTHBIC CUTYAIHH.
CTyIeHT JeMOHCTPUPYET cHOPMUPOBAHHOCTD TUCIIUTUTHHAPHBIX KOMITCTCHIIUI: B
X0JIc KOHTPOJIBHBIX MEPOTPHATHI JOMYCKAIOTCS 3HAYUTEIBHBIC ONIHOKH, TPOSIB-
ot 61 1075 Y OBICTBOPHTCITbHOD JISIETCSL OTCYTCTBUE OTACIBHBIX 3HAHUM, YMEHHI, HABBIKOB 11O HEKOTOPHIM JIHCITH-
IUIMHAPHBIM KOMITETCHITUSIM, CTYJCHT UCIBITHIBACT 3HAYHUTEIBHBIC 3aTPYIHCHUS
OpU ONEePUPOBAHUU 3HAHUSAMH M YMCHHSIMU TIPH UX MEPEHOCE HA HOBBIC CHUTYa-
LHH.
ot 41 110 60 «HEYIOBJIETBOPUTENb- | Y CTyIEHTa He C(I)OpMPipOBaHLI WCLMIIHHAPHbIC KOMICTEHIMH, NPOSBISCTCS
HO» HEJIOCTATOYHOCTh 3HAHWM, YMEHU1, HABBIKOB.
0 10 40 «HEYIOBJICTBOPUTENb- | JIMCIMIUTMHAPHBIC KOMIIETCHIIMA HE cHOpMHUPOBaHbBI. [IpOSBISETCS MOJHOE WITH
orvao HO» MPaKTUYECKH MOJTHOE OTCYTCTBUC 3HAHUI, YMCHUH, HABBIKOB.

5 IlpumepHbIe OLIEHOYHBbIE CPEACTBA
5.1 IlpumepHblii IepeYeHb BONPOCOB 110 TeMaM

Bomnpocsl no remam
K Teme 1:
1. Yto Ha3pIBaeTCs MEPBOOOPA3HOI?
. ChopmynupoBath TeOpeMy O IEpBOOOPA3HBIX OAHON (PYHKITUH.
. UTo Ha3bIBaeTCs HEONPEAETEHHBIM HHTETPAJIOM?
. ChopmynupyiTe CBONCTBA HEOMPEACIEHHOTO HHTETpaIa.
. 'eomeTpryeckuii CMbICI HEONIPEAEIEHHOTO UHTErpaIa.
. Kak ocymecTtBisiercs 3aMeHa epeMeHHOI B HEONpeIeIEHHOM UHTerpae?
. 3anumute GOpMysy HHTETPUPOBAHUS 110 YACTSIM.
. TUIBI HHTETpaJIOB, KOTOPbIE OEPYTCs MO YACTSIM.
. UTo Ha3bIBa€TCs MHOTOUIEHOM?
. ChopmynupoBath T€OpEMY O pa3I0KEHUHU MHOTOUYICHA HA MHOYKUTEIH.
. PaznoxeHne MHOTO4JIeHa Ha MHOXKHTENHU (ClTyyail KpaTHBIX JI€HCTBUTENIBHBIX KOPHEH),
Cpeliu KOTOPBIX €CTh KpaTHBIE.
9. Pa3noxeHne MHOTOUYIEHAa Ha MHOXHUTENIH (Cilydyall KpaTHBIX KOMIUIEKCHBIX KOpHEM),
Cpeliu KOTOPBIX €CTh KpaTHBIE.
10. Yro Ha3bIBaeTCs pallMoHaIbHOM 1poObi0?
11. Kakas npo6b Ha3bpIBaeTCs MPaBUIIbHOMN?
12. Kakast 1poOb Ha3bIBaeTCsl HEMPABUIHLHOMN ?
13. Kakue panioHagbHbIE TIPOOHU SBIISTFOTCS MTPOCTEUITAMU?
14. ChopmynupoBaTh NpaBUIIO UHTETPUPOBAHUS PALTMOHAIBHBIX IPOOEH.
15. PaccMoTpeTh ciiydan MHTETPUPOBAHUSI TPUTOHOMETPUUECKUX (QYHKITHI.
16. PaccMoTpeTh ciiyyan MHTETPUPOBAHUS HPPALMOHAIIBHBIX BBIPAKECHHM.
17. B Kakux ciy4asx UCHOJb3YIOT TPUTOHOMETPUYECKHE MTOACTAHOBKN?
K Teme 2:
1. JlaiiTe onpenesieHre ONpeaeIEHHOTO NHTETpaa.
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2. 'eomeTpuueckuii CMbICI ONPENEAEHHOIO HHTETpaIa.

3. ChopmynupyiiTe CBOKMCTBA OMPEACIEHHOTO HHTETpaa.

4. ChopMynupoBaTh TEOPEMY O CPETHEM.

5. ®opmyna Herorona-Jleitbnua.

6. PaccMoTpeTh METO/IBI HHTETPUPOBAHUS B OIIPEEIEHHOM UHTETpalle.

7. PaccMOTpeTh TeoMeTpuYecKue MPUIIOKEHUS ONpeAenEéHHOro MHTerpaia (B JIeKapTo-

BBIX U ITOJIAPHBIX KOOp,HI/IHaTaX).

K teme 3:

1. MaiiTe onpeneneHust HECOOCTBEHHOTO HHTErpajia ¢ 0ECKOHEUHON BEpXHEH IpaHUIICH.

2. JlafiTe onpeneneHus HECOOCTBEHHOTO MHTErpajia ¢ 0ECKOHEUHON HUKHEH TPaHULICH.

3. laiiTe onpeneneHusi HECOOCTBEHHOTO MHTErpayia ¢ OECKOHEYHOW BepXHEH M HIDKHEH

I'paHHULIaMU.

4. Jlaiite ompenercHus HECOOCTBEHHOTO HMHTErpajia ¢ KOHEYHBIMU MpeAeNiaMu OT pa3-

PBIBHOM (PYHKITUH.

5. Kak onpenensiercss CX0AUMOCTb U PACXOJIUMOCTh HECOOCTBEHHBIX HHTETPAIOB?

K Teme 4:

1. Yro Ha3wiBaeTcs nuddepeHnaabsHbIM ypaBHEHUEM?

2. Yto onpenensieT NOpsok AupdepeHInalbHOr0 ypaBHEHNs?

3. Uto Ha3bIBaeTCs pemeHus qudepeHnaibHOro ypaBHEeHU?

4. Yro Ha3pIBaeTCs 00LUM perieHrneM AudQepeHnnanbHoro ypaBHeHus?

5. Yto Ha3bIBaETCS YaCTHHIM peuieHneM aupHepeHInanbHOT0 ypaBHEHHS?

6. Uto HaszbiBaeTcs quddepeHIaIbHbIM YpaBHEHUEM [IEPBOTo MopsIKa?

7. Kak pematorcs nuddepeHnnanbaple ypaBHEHUS IEPBOTO TOPSIKA C pa3IesTIOII M-

CiA HepeMeHHHMI/I?

8. Kax pemratorcst tnHeitHbie qudepeHuaabHble ypaBHEHHS IEPBOro Hopsiaka’?

9. Kak pemarorcst ypaBHeHue bepnynnu?

10. Kak pematorcst ogHopoanbie AuddepeHnranbable ypaBHEHHS IEPBOTO MOPsIKa?

11. Yro naszeiBaercsa quddepeHInanbsHbIM YpaBHEHHEM BTOPOTO MopsiaKa’?

12. llepeuncinute TUNB UG GHEPEHIIMATEHBIX YPAaBHEHHUH, TOMYCKAOMUX TOHIKEHUE

MopsJaKa.

13. Yro Ha3pIBaeTcsa MuHEHHBIM AuddepeHIInaIbHbIM YPaBHEHHEM BTOPOTO TTOpsiiKa?
14. Yro Ha3bpiBaeTcs JUHEHHBIM AudQepeHIInanbHbpIM ypaBHEHHEM BTOPOTO MOPSIKA C

MOCTOSIHHBIMU KO3 (uLineHTamMu?

15. Kak pematoTcst JUHEHHBIE OJHOPOAHBbIE OU(QepeHInaTbHbe YpaBHEHUS BTOPOTO

NOpsAJIKA C MOCTOSIHHBIMU KO3 puririeHTamMu?

16. 13 gero ckiaapiBaeTcs odlee pelieHue JUMHEHHOro HeoJHopoaHoro auddepenuu-

aIBHOTO YpPaBHEHMsI BTOPOIO MOPSAIKA C TOCTOSIHHBIMU KO3 duIIMeHTaMu?

PAIOB:

K Teme S:

1. Jlath onpenesieHre YrcIOBOro psija.

. Kakue cymMBbl Ha3pIBatOTCSl YaCTUYHBIMU CyMMaMH psijia?

. Kakue psiipl Ha3pIBatOTCS CXOASMIIUMUCA?

. Kakue psapl Ha3pIBalOTCS pacXoaAMMUCS?

. Kakoii psin Ha3pIBaeTCs rTapMOHUYECKUM ?

. ChopmynupyiiTe CBONCTBA CXOIAIMUXCS PSIJIOB.

. ChopmynupyiiTe HeOOXOAUMBIHM MPU3HAK CXOIUMOCTH YHCIOBOTO Psija.

. IlepeunciuTh TOCTATOYHBIE MPU3HAKA CXOAMMOCTU YHUCIIOBBIX 3HAKOIIOIOKUTEIbHBIX

OO DN KWW

- chopmynrpoBaTh MPU3HAK CPABHEHUS WM MIPU3HAK CPABHEHUS B MpeAeTbHOM hopme;
- copmynupoBath npusHak JlamamoOepa;

- chopmynupoBaTh npusHak Komu;

- copMynHpOBaTh UHTETPAIbHBIN MTPU3HAK.



9. Kakoli psi1 Ha3bIBa€TCs 3HAKOUEPEAYOLIUMCS?

10. Chopmynupyiite npu3Hak JleiOHuUIIA 11 3HAKOYEPETYIOMIETOCs YUCIOBOTO PsJIa.
11. Kakoii psn Ha3bIBaeTcst aOCOMOTHO CXOASIIUMCS?

12. Kakoii psii Ha3bIBa€TCSl YCIOBHO CXOSIIUMCA?

13. Kakoii psan Ha3biBaeTcs: (yHKIMOHATBHBIM?

14. Kakoii psii Ha3bIBa€TCsl CTEIIEHHBIM?

15. ChopmynupyiiTe CBOICTBA CTETIEHHBIX PS/IOB.

16. JlaTp onpeaeneHue UHTEpBaJIa U pauyca CXOAUMOCTH CTETIEHHOTO PA/a.

17. Kak pa3noxuth GyHKINIO B CTETIEHHON psAa?

18. Kak MO>XKHO HCITOIB30BaTh PSAbI B MPUOIMKCHHBIX BEIYUCICHUSX ?

Kpamxue memoouueckue ykazanus
Teoperuueckuii onpoc MPOBOAUTCS MOCJIE U3YUYECHUS COOTBETCTBYIOIIEH TEMbI WIIH MEPE]

KaKIbIM HNPAKTUYCCKUM 3aHATHCM.

LlIxana oyenku

OreHka Banssr Onucanue
5 18-20 CTaBHUTCs, €CIIH CTYACHT MOJHOCTHIO OCBOWIJI MaTepHall
4 15-17 CTaBHTCS, €CITH CTYACHT JOMycKaeT 1-2 omuoOKku
CraBuTCS, €CIM CTYAEHT U3JIaraeT MaTepuai HEMOIHO U JAOITyCKaeT HETOYHOCTH B ONpeeTIeHIN
3 12-14 TIOHSTHH Wi (HOPMYITMPOBKE MTPABHII, U3JIaraeT MaTepraj HeloCIeI0BAaTeIbHO U JOITyCKaeT
OIINOKU
CraBuTCS, €CIU CTYACHT OOHApY)KUBAET HE3HAHHE OTBETa Ha COOTBETCTBYIOIIEE BOIIPOCHI, 10~
2 0-11 IMycKaeT omMnOKN B HOpMYITHPOBKE ONpPEACICHHH U MTPAaBUII, HCKaXKAIOLINE HX CMBICI, Oecropsi-
JIOYHO ¥ HEYBEPEHHO HM3JIaraeT MaTepHal

5.2 Ilpumepsl 3a1aHuii 119 BBINOJTHEHHS KOHTPOJIbHBIX padoT

KonTpoasnas padora Nel
Haiitu unarerpansi:

3
2
1. jgx—ﬂldx 2. j(Sx—S)e_Zde 3. jd—x 4. [sin x - cos > xdx

. x2 +6x+12

Kpamxue memoouueckue ykazanus
KonTponbHas paboTa Mo3BOJSET ONPEAEIUTh YPOBEHb YCBOCHMs Marepuana. Ilepen Bbl-

MOJTHEHUEM KOHTPOJIBHON paboThl HEOOXOAUMO O3HAKOMHUTHCS C TEOPETUUYECKHM MaTepHalIoM,
MPE/ICTABJICHHBIM B MPE3EHTAIMAX W Ha JIEKIHUH, MPOpadoTaTh METONBI PEIICHMs 3a1ad, pac-
CMOTPEHHBIX B THUIIOBBIX NpUMeEpax. 3a pa3bICHEHHUEM TPYAHO YCBAaMBAEMbIX BOIPOCOB Kypca
HEO0OXOIMMO 0OPATUTHCS K TTPETIOIaBATEIIO.

Illxana oyenxu

Ouenka | bamasr Omnucanne
5 6 3amaHus BRIIOJIHEHBI MTOJHOCTHIO U MMPABMIIHHO
4 45 3amaHus BBITIOJHEHBI MOJHOCTBIO, C HECYIIECCTBEHHBIMHU OIIMOKAMH, HO TIOJXO/] K PEIICHUIO, UesT
pEIIeHHs, METO]] TPABMUIIbHBI
3 3 3amaHus BBITIOJHEHBI MOJHOCTBIO, C CYIIECTBEHHBIMH OITMOKAMHU, HO TMOJXO/ K PEIICHHIO, HIes Pe-
LICHHS, METO/T ITPABHUIIbHBI
2 0-2 3amaHns He BHIIOJTHEHBI HJIH BHITOJHEHB! HEPAaBIIIEHO

KonTtpoabHas pa6ora Ne2
1. Haiitu yacTtHO€ pemieHue (YacTHbIM UHTErpat) IuddepeHIHaTIbHOr0 YpaBHEHH Tep-

BOT'O MOPsI/IKa

x?y-y'=0, y(0)=10
2. Haiitu obmiee pernienue (o0muii naTErpait) qudHepeHIHaTLHOTO ypaBHEHUS TTEPBO-

TO ImopstaKa

(x2 +1)y'+4xy =3.




3. Haiitu wactHoe permenue nuddepeHImanIsHOr0 YpaBHEHHsI BTOPOTO MOPSIIKA, YIO0-
BJICTBOPSIIOIICE HAYaTIbHBIM YCIIOBHS

y"+4y'—12y = 8sin 2X, y(o): y’(o): 0

Kpamkue memoouuecxue ykazanus

KontposbHas paboTa 1mo3BOJIsSET ONPEASINTh YPOBEHb YCBOSHUSI MaTepraa. Ilepen BbI-
MOJIHEHUEM KOHTPOJIBHON paboThl HEOOXOIUMO O03HAKOMHUTBCS C TEOPETUUYECKHM MaTepUAIIOM,
MIPEACTABICHHBIM B MPE3EHTAIlMAX W Ha JICKIHH, NMPOpadoTaTh METOMBI PEIICHHs 3a7ad, pac-
CMOTPEHHBIX B THUIIOBBIX MpUMeEpax. 3a pa3bICHEHHEM TPYIHO YCBAaMBAaE€MBIX BOIIPOCOB Kypca
HEO0OXOIMMO 0OPATUTHCS K ITPETIOIaBaATEIIIO.
IlIxana oyenku

Onenka | bamisr Ornucanue
5 6 3aaHus BBITIOJIHEHBI TOJHOCTHIO M MTPABIIILHO
4 45 3aaHus BBITIOJIHEHEI TOJTHOCTHIO, C HECYIIECTBCHHBIMU OIMMOKaMU, HO TIOAXOJ K PEIICHHIO, e
peLICHHs, METOT ITPABHUIIbHBI
3 3 3agaHus BBIMOJIHEHBI OJHOCTHIO, € CYIECTBEHHBIMHU OIIMOKaMH, HO MOJAXO K PEIICHHUIO, HIes pe-
IICHHUS], METO] IPABHJIbHBI
2 0-2 3aaHus HE BBITIOJHEHBI WM BBIIOJHEHBI HENPABUIILHO

5.3 BapuaHTbl HHAMBUAYAJIbHbIX JOMALIHUX 3aJaHUI

N3 Nel «OnpeneneHHbI HHTErpamn»

v
2 2
1. Beruucnuth MHTETpan | xcos x“ - dx

0
. 2 Jx
2. a) BerancnuTs miomans GUrypbl, OrpaHHYCHHON JIMHUSAMU Y = X, Yy = V/X .
0) Haiitn oObem Tena, MOJyYEeHHOTO BpAIEHHEM IUIOCKON (DUTYpBI, OrpaHUYeHHON
JIMHUAMHU Yy = 2 — O,5x2, X +y =2 Bokpyr ocu Oy.
5¢
o o 12 T T
B) BBIUMCIUTh ANMHY IyTW KPUBOM, 3aIaHHOM ypaBHEHHEM p =5e12 - —<p < — .
2 2
3. Boruncnuth  HECOOCTBEHHBIM  MHTETpal  WJIM  yCTAHOBHTH  €r0  Pacxo.u-
+00 2
- X
MOCTH | xe - dx
0

Kpamxue memoouueckue ykazanus
[Ipu BBIMONHEHUM WHAWBUAYAJIBHBIX JIOMALIHUX 3aJlaHUM HE0O0XOAMMO HCHOJb30BaTh
TEOPETUYECKHUI MaTepuall, JIelaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u 1p. Pemenne MJ13 BeimonHseTCS MOAPOOHO U COAECPKUT HEOOXOAUMBIE OSCHUTENbHBIE CChLI-
KH.

Ilxana oyenxu
Onenka | bamier Ornucanue
5 6 3a/iaHusl BHITIOJHEHBI MIOJTHOCTHIO U MTPABUIILHO

4 4-5

3aIIaHI/I$I BBITIOJIHEHBI ITOJIHOCTBIO, C HECYIICCTBEHHBIMU OH_II/I6KaMI/I, HO IMOAXO0J K pEHICHUIO, UICA
pEeUICHNsA, METOA ITPABUJILHBI

3 3 3agaHusl BBINOJIHEHBI OJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO MOJXO K PEIICHHIO, A pe-
IIICHHSI, METO/] TPABMIIbHBI
2 0-2 3aiaHus HE BBINOJIHEHBI WM BBINOJIHEHBI HEMPAaBUIHHO




N3 Ne2 «Psaabi»
5"(n+1)!

1. UccnenoBaTh Ha CXOAUMOCTb YUCIIOBOI psil ¢ OOIIUM WICHOM U |, = (2n)
2n)!

[ee)
2. UccnenoBaTth Ha CXOOUMOCTh Y ————————
n=1 n(n -1)(n - 2)

3. HccnenoBath Ha aOCONIOTHYIO MM YCIOBHYIO CXOJIMMOCTBH DAl C OOIIUM YJICHOM

n+1

B (_ 1)n -1
Up = ————
(n+1)-3
n
N nx
4. Haiitu o0nacTh CXOIUMOCTH psijia ¢ OOIIMM YJICHOMU,, = —— .
2n +3

5. Beruuciuts ¢ Tounoctsio 10 0,001 3nayenue sin 3° .

Kpamxue memoouueckue yxkazanus

[Ipy BBIIONIHEHUU HHAWBUIYaJIbHBIX JOMAIIHUX 33JaHUi HEOOXOJUMO HCIOJIB30BATh
TEOPETUYCCKHUI MaTepHal, JIeNaTh CCHUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYITBI
u 1p. Pemenne /13 BoIMOIHASTCS MOAPOOHO M CONEPIKUT HEOOXOAMMBIC IMOSCHUTEIILHBIE CChLIT-
KH.
Hlxana oyenuxu

Onerka | bamibl OnucaHue
5 6 3agaHus BBITOJIHEHBI MOJHOCTHIO M MTPABUIILHO
4 4.5 3a/1aHus BBITOIHEHBI IOJHOCTBIO, C HECYIIIECTBEHHBIMU OIIMOKAMH, HO MOIXOA K PEIICHHIO, Hes
pelIeHH s, METO] ITPABHUIIbHBI
3 3 3agaHus BBINOJIHEHBI OJHOCTBIO, C CYIECTBEHHBIMHU OIIMOKaMU, HO MTOJXOM K PEIICHHIO, HAes pe-
IICHHMS], METOJ] IPaBHIIEHBI
2 0-2 3a/iaHyis HE BBITIOJIHEHBI WM BBINIOJIHCHBI HEPABUIIBHO

5.4 Ilpumepnbl TECTOBBIX 3aJaHUI

HTOoroBnii TeCT MO AMCHHUIIIMHE
1. Heonpenen€HHusiii MHTETpa J' cos(2 + 3x)dx paBeH

1+ %sin( 2 + 3x)
1 .

2)C - Esm( 2 + 3x)
1

3)C - gsm( 2 +3X)

1
4)C+§sin(2+3x)
2. Heonpenen€HubIi HHTETpAIT J' (x +4)e “dx paBeH
D-e X (x+4)-e " +cC
2)-e *(x+4)+e X +C
e M(x+4)-e *+C

e *(x+4)+e *+C
1

3. OmpenenennbIi MATErpal |

aBEH ....
o (1+ x) P

3



4. TInouraas GUrypbl, OrpaHUYEHHON CHU3Y TpaGUKOM QYHKIUH y = X —1, CBEPXY
0Cbl0 OX , CJIEBA U CIIPaBa MPAMBIMU X = —1 M X =1 COOTBETCTBEHHO, PaBHA

20
1) 5
4
2) 3
11
14
4) 5
5. i HecoOCTBEHHBIX UHTETPasioB (1) I 5 :):L ) u(2) ISX dx BEPHBIM SBIISIETCS YTBEP-

KIICHUE
1)o6a uHTETpaNa CXOasITCs
2)o0a uHTErpaga pacxoasTcs
3)(1) cxonures, (2) pacxoauTcs
4)(1) pacxonures, (2) cxoauTes

6. AuddepennnanbHoe ypaBHEeHUE y' — 2xy = In x +1 sBIsETCS

1) muHEHHBIM

2)0AHOPOIHBIM

3)ypaBHeHuem bepuymm

4)ypaBHEHHUEM C Pa3JICSIOMUMHUCS TIEPEMEHHBIMU

7. ns pemenust qudGepeHInanbHOro ypaBHeHUs y” — 2y’ + y = 0 cIeayer
1)HenocpeCTBEHHO IPOMHTETPUPOBATH ITO YpaBHEHUE

2)cnenaTh MOJACTAHOBKY y' = p, y" = p
3)caenath NOJCTAHOBKY y' = p,y” = pp’

’

4)cocTaBUTh U PELIUTh XapaKTEPUCTUUYECKOE YpaBHEHUE

8. Obmee pemenne nuddepeHIaIbHOTO ypaBHeHUS y” + 2y’ +10 y = 0 UMeeT BUJ

1)e *(C, cos 3x + C, sin 3x)

2)C, cos 3x + C, sin 3x

3) C cos 3x

4) C sin 3x

9. HacTHoe pelieHre HeOJHOPOAHOTO JMHEHHOTo AU (pepeHInanbHOr0 ypaBHEHHsI BTO-
poro mopsiika y” + y' = 3x -e* UMeeT BH]

1)(Ax +B)-e”

2) Ax -e*

3)3Ax -e”

4)(Ax +B)-e*-x

1 2 3 4
10. IIpenen obmiero wieHa psga —+ —+ —+ — +... PaBeH ......
3 4 5

©

11. Ecnu an1s crenenHoro psaa » | a (x +5)" paamyc CXOMMMOCTH R =7 , TO MHHTEPBa-
n=0

JIOM CXOJUMOCTH SIBIISIETCS
D(-7;5)
2)(-5;7)



3)(-12; 2)
4)(-2;12)

12. Ecnu s crenenHoro paaa » a (x +1)" MHTEpBaIoM CXOAMMOCTH siBjseTcs (-5; 3),
n=0

TO paJuyC CXOJAMMOCTH R PABCH ....

Kpamxue memoouueckue yxkazanus
[ITM coaepxat TeCTOBBIC 33JJaHUS C BBIOOPOM OJHOTO OTBETA WJIM BBOJI YHCIIA.

LlIxana oyenku

OreHka Bamier Omnucanue

5 19-20 | 3apmanHue BBIIOIHEHO MOJHOCTHIO M AOCONIOTHO MPABUIIBHO.

3a,E[aHI/Ie BBITIOJTHEHO ITOJHOCTBIO U IPABUJIBHO, HO PEIICHUE COACPKUT HEKOTOPHIC HETOYHOCTHU U HE-

4 16-18
CYIIECTBEHHBIE OIINOKH.

3 9-15 3agaHue BEIIIOJIHEHO HE TOJHOCTBIO, C CYIIECTBEHHBIMA OIINOKaMH, HO TTOJX0J K PEIICHHIO, HIes pe-
IICHHMs, METO]] IPaBHJIGHBL.

2 1-8 3agaHye BEIITOJIHEHO YaCTUYHO, UMEET OIMINOKH, OCYIIECTBIICHA ITOTIBITKA PEIICHUS Ha OCHOBE TIpa-

BHJIBHBIX METOJIOB M HCH PEeIICHNUA.

5.5 IIpumepsbl TeCTOBBIX 3aJaHUI

Tecr 1

1H SHHB dx
. Heonpenienénnbiit nurerpan | (—5 paBeH

1-4x)

Hc+ L

4(1- 4x)*
2)C - L

4(1- 4x)*
3)C + !

16 (1 4x)*
4)C - !

16 (1 - 4x)*

2. HeonpeneneHHbII HHTETpa J' paBeH

dx
V1-10x?
1) arcsin Jiox+

X
2)arcsin —— + C

Jio

1
3) ——arcsin /10 x + C

V1o
1 X
4)\/B \/B+C

3. Heonpenen€uuspiii HHTETpaT J' (x + 2)e*dx paBen

arcsin




1 1
A= (x+2)- =¥ 1 C
9 3

4. YCcTaHOBHUTE COOTBETCTBHE MEXKY HHTEIPAIIOM M €r0 3HAYEHUEM
1)jsin3 X - €0S X - dx
2) [e” -sine” -dx

sin x - dx

3) [

cos X

dx
4) |
1—x2

BapI/IaHTI)I OTBECTOB:

1
A) —In
)2

1+X
1-x

1 .4
B) —sin
)4

+C

X+ C

1

COoSs X

D) —cose® +C

C) +C

5. MHOXecTBO nepBOOOpa3HbIX GyHKIUU f (X) = Yx umeer Bun
1) %3\/7‘ ic
1
x®
3) %/XT +C
4) %%/XTl +C

9
6. Haiigure nepBooOpasnyto GpyHkmu f (x) = 4x% + — rpaduK KOTOpOil MPOXOAUT
X

2)

uepe3 Touky M(3;-2)
3

1) F(x):i—g—%
3 X
3

NE(x) =2 5

3) F(x)=8x—g—2
X

7. IlepBooOpa3zubiMu pyHKIMH f (X) = x* +3x sBISIOTCS

5
X
1) X 4 6x2
5

2) 4x% +3

X5 3x

3) —
)5+2

4) 4x® +3+C

+C



3x2

2

+ 2

5 X
)?+

8. Heonpenenénnplii uuterpai | paBeH

9+ X

1)In|9—x|+C

2) In|9+x|+C

1
3) —arctg £ +C
3 3
dx

(x —1)(x2 + 9)

9. IloppIHTErpabHYI0 QYHKIMIO HEONPEAEICHHOTO HHTErpana | MOKHO

Pa3NoXKUTh HA CyMMY JIpo0Oeil Buaa

A Bx + C
+—

1) Z
x=1 x%49

A B

+2—

x=1 x%49

A B C

3) + +
x-1 x+3 x-3

A Bx

+2—

x=1 x%49

2)

4)

Jxd

10. Heonpenenennplii uaTerpan | (3 X
x -1

X
Q/;+9

) Haxoa4AT ¢ IOMOIIBIO IMTOJCTAHOBKH

1) x=t30
2) x=t®
3) x=t%
4) x =1t

Kpamkue memoouueckue ykasanus
I[ITM copepxaT TeCTOBBIE 33aJaHUSI C BHIOOPOM OJHOTO WM HECKOJBKUX IMPaBUIbHBIX

OTBE€TOB, BBOJ YHCJIA

Illxana oyenuxu

Ornenka Bamisr Omnucanne

5

4 3aaHre BBITOJHEHO MOJHOCTHIO M a0COIOTHO MPABIIIBHO.

3a7aHue BBITOJTHEHO MOJIHOCTHIO U MpaBUJIbHO, HO PEIIECHUE COACPKUT HEKOTOPBIE HETOYHOCTU U

4 3
HECYIIECTBEHHBIC ONTHOKH.

3 2 3aaHne BBIMIOJHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIME OITHOKAMHE, HO TIOAXO/ K PEIICHHIO,
WJIesl PeIIeH s, METO,T IPABHJIbHBI.

2 0-1 3amaHune BHITOIHEHO YaCTHYHO, HMEET OMIMOKH, OCYIIECTBIICHA TOMBITKA PEIICHUS Ha OCHOBE

IIpaBUJIbHBIX METOJIOB 1 naeun PEHICHU.

5.6 Ilpumepsbl TECTOBBIX 3aJaHUIA

Tect 2

1
1. Onpenenennbrii maTerpan |[(8x +6 x® —9)dx paBeH ....
0




2. Tlnowmaas GUryphl, OrpaHMIEHHOM CHU3Y TpahUKOM QYHKIUH y = x° + 2X — 3, CBEPXY
0Cbl0 OX , CJIEBA U CIIPaBa NPAMBIMU X = —3 M X =1 COOTBETCTBEHHO, PaBHA

32
1) —
)3
20
2)—
)3
25
3)—
)3

14
4)——
)3

Va
3. OnpenienieHHbIA HHTErPaNl [ x - cos X - dx  PaBEH ...
0

©

d
4. JIns HecoOCcTBEeHHBIX HHTErpasioB (1) _[ X

dx "
—_— 2
13,(X+2)5 I/I()'[X+5

BECPHBIM SABJISACTCA

YTBEPXKICHHE
1)o6a uHTETpaNa CXOMATCS
2)o0a uHTErpaga pacxoasTcs
3)(1) cxommtes, (2) pacXoauTes
4)(1) pacxonurcs, (2) cxoauTcs

5. YcTaHOBHUTE COOTBETCTBHE MEX/Y 3alITPUXOBAHHBIMU (DUT'YpaMU U ONpPEIEICHHBIMUA UHTE-
rpajiaMu, KOTOPBIE BBIPAXKAIOT IUIOMIAIU 3TUX (HUTYD.

1. 2.

Y

I
I
I
I
I
I
I
I
X 0 V2 X

Y

BapI/IaHTBI OTBCTOB!:



342 2 20 2
S+ x <13 1+x
A) | s n J|5-———|&
J 2 . 2 )
1/2 o= =
32 JIr
- x 213
B) | 2\/:51& no[5-2 E |agx
S E AR E
372 N2 2
" X -
B) | [+/2-2 5 dx E) HTxcix
1] 0 =

T
6) BbIuucIuTh HHTErpas [ (x+1)-sin x-dx

0
1)-2
2) m+2
3) -7-2
4)0

7) Haiitu 00beM Tesa, OIyd4eHHOTO BpalieHueM BOKpYT ocu OX KpUBOJMHEHHOM Tparieluy,

OTrpaHUYEHHON Mmapaboion y 2 _9x , Ipsimoii X=3 1 ockro OX
1) 8z
2) 9
3) 67
4) —9x

2dx

+00
8) HecoOcTBenHEIil MHTErpan | SIBJISIETCS
1

1) pacxoasmmmcs
2) CXOASIIIMUMCS

Kpamkue memoouueckue ykazanus
I[ITM coxepxaT TeCTOBBIE 3aJaHUsI C BHIOOPOM OJHOTO WM HECKOJIBKUX MPABUIBHBIX
OTBETOB, BBOJI YHCJIA.

IlIxana oyenku

Ouenka | bamaer | Onumcanue

5 4 3amaHre BBIOJHEHO MTOJHOCTHIO M a0COIIOTHO NMPABIIIBHO.

3aZ[aHI/Ie BBIIOJIHEHO MMOJIHOCTBIO U MPAaBUJIbHO, HO PEIICHUE COACPKUT HEKOTOPBIC HETOYHOCTU U HECYIIC-

4 3
CTBEHHBIC OIIUOKH.

3 2 3aﬂaHI/IC BBIIIOJTHEHO HE MOJIHOCTHIO, C CYIIECTBCHHBIMU OHII/I6K3MI/I, HO NTOAX0J K PECUICHUIO, NI PCIICHUA,
METO/] IPABUJIbHBI.

2 0-1 3aﬂaHI/IC BBIIIOJIHEHO YaCTUYHO, UMCCT OHH/I6KI/I, OCYIICCTBJIEHA NMOMBITKA PEIICHUA HAa OCHOBE IPABUJIBHBIX

METOJIOB U UJIeH pPEUIeHHUS.

5.7 IlpumepsI TeCTOBBIX 33 aHUI

Tect 3

1. luppepenunansuoe ypasaenue 3(x°y + y)dy + /2 + y > dx = 0 aBisteTcs
1)muHeHbIM

2)0IHOPOTHBIM

3)ypaBuenuem beprysmm
4)ypaBHEHHEM C pa3/ICSIONUMUCS TepEMEHHBIMU



2. s pemenns auddepeHnnans-Horo ypaBHenus yy” — y'? = 0 cieayer
1)HEenocpeCTBEHHO IPOMHTETPUPOBATH ATO YpaBHEHUE
2)caenarh MOJACTAaHOBKY y' = p(x), y" = p

= pp’

’

n

3)caenarh NOACTaHOBKY y' = p(y),y

3. O6mee pemenue quddepeHINATEHOTO YpaBHEHHS Y — 25y = 0 ©UMEET BH/T

1)c, +C,

2)e* +e

3)c,e”™ +Ce™

4cEe™ +e™)

4 YacTHOE pelieHue HeoTHOPOTHOTO JIMHEHHOTO MU (EepeHIINATLHOTO YPaBHEHHS BTO-
poro mopsiiika y” + y' = 3x-e * UMEeT BH]

1)(Ax +B)-e”

2) Ax e

3)(Ax +B)-e*-x

4)3Ax e

5. Eciin y(x) - pemieHue ypaBHEHUs y' = y_2 , YIOBIIETBOPSIOILIEE YCIOBUIO Y (1) = -1 ,

Toraa y(1,5) paBHO ...

6. HMano muddepeHuunansHoe ypaBHeHHE Yy +5y’'+6y =0 . Torma cooTBeTCTBYyMOIIEE
EMY XapaKTCPUCTUYCCKOC YPABHCHUC UMECT BUJ

1) 1+5k + 6k% =0

2) k2 +5k +6=0

3) k?-5k-6=0

4) k? -5k =0

7. Cpeau mepeducieHHbIX Aud@epeHInanbHbIX YpaBHEHUH ypaBHEHUSIMH BTOpPOTO TO-
psu:[Ka SABIIAKOTCA

1) y"+9y' +6y = x3

2) xy'+8y—x+5=0

0
3) y2—y+x:0
Ox
2

d d
4) 2x y+x—y+y:0

dx dx

2%y oy
5) x txy Z4x% =y
ox? OX

8. Iopsinox nuddepeHnmanbHOro ypaBHeHus y” +9y” + 6y = x —4  paBeH....

9. YcranoBuTe COOTBETCTBUE MEXIY AU PepeHINaTbHBIMU YPaBHEHUSMU U UX OOIIUMHU
I/IHTeraHaMI/I

1) y'-14x2y =0

2) y —-Tx 6 y=0

3) y'=14xy



BapuaHTbl 0TBETOB:
A) In|y|: x* 1 c

b) In|y|:7x2 +C
B) In|y|: x' +C

10. YactHoe penieHre HeoJTHOPOAHOTO JIMHEHHOTO MU PepeHIINalIbHOTO YpaBHEHHS

BTOPOTO ITOpsAIKa y" + y = 3sin X UMEET BUJ,

1) Asin x + B cos x
2)(Asin x + B cos x)x

3) Ax sin x
4) Ax sin x + B cos x

Kpamkue Memoouyeckue yKaszaHus

IIT™M CoACpIKAaT TCCTOBBLIC 3aJlaHHA C BLI60pOM OJIHOI'O HMJIM HCCKOJIBKHX IIPAaBUJIbHBIX

OTBCTOB, BBO/J UHCJia.

Llxana oyenxu

OrneHka Basmer Onwucanue

5 4 3agaHne BBITOJIHEHO MMOJHOCTHIO M a0COIIOTHO NMPABUIIBHO.

4 3 3agaHue BHIIIOJIHEHO MONHOCTHIO U MIPABUIIBHO, HO PEIICHHE COAEPKUT HEKOTOPBIE HETOYHOCTH U
HECYIIECTBCHHBIC ONTHOKH.

3 2 3agaHue BHIITOJIHEHO HE MOJHOCTBIO, C CYIECTBEHHBIMHU OIIMOKaMH, HO ITOJXO0M K PEIICHHIO,
UJiesl PELICHHUSI, METO TIPABHJIBHBL.

2 0-1 3a/1aHue BBIIOJIHEHO HACTHIHO, HMEET OLIMOKH, OCYIIECTBIICHA MTONBITKA PELICHNS Ha OCHOBE
NPaBUIbHBIX METO/IOB M MACH peLICHHUSL.

5.8 Ilpumepsbl TECTOBBIX 3aJaHUIA

Tect 4

1 4 7 10
1. [Ipenen obiero wieHa psa + + + + ... PaBEH .....

141 2741 3% +1 4%+1
2. YCTaHOBUTE COOTBETCTBHE MEXKIY YHMCIOBOM IMOCIIENIOBATEILHOCTRIO U (HOPMYJION ee

o01ero wieHa

3y 3919

21 41 61
BapI/IaHTBI OTBETOB.

A) unzm

n!

2
n- +1
B) up = ——
2 -n!
on? +1

C)u. =
) un (2n)!




3. Bcnu ist crenennoro papa Y a, (x +1)" paauyc cxonumoctd R = 4, TO MHTEPBAJIOM
n=1
CXOOUMOCTHU ABJISACTCSA
1(-1;4)
2)(-5; 3)
3)(-3;5)
4)(-4; 4).
4. Ecnn st creneHHoro psiga Y a, (x + 3)" unTepBanom cxonumoctu seusercs (-10; 4),
n=1
TO PaJNyC CXOIUMOCTH R paBeH ....

5. YcTaHOBHUTE COOTBETCTBHE MEXKIY 3HAKONIEPEMEHHBIMH PSIaMU U BHIAMHU CXOIMMO-
CTH.

1) aBCONMFOTHO CXOIUTCH.

2) YCIIOBHO CXOJIUTCA.

3) pacxomuTcs.

BapI/IaHTbI OTBCTOB:

. . -2
6. BTopOH YJICH YUCJIOBOU MMOCICAOBATCIHLHOCTHU z — DPaBCH....
n=1 n
o0
. 3n -2
7. I/ICCJ'IGI[YI/ITG CXOOUMOCTD psaaa Z
n+5
n=1

1) aGCOMIOTHO CXOTUTCHL.

2) yCIIOBHO CXOJUTCS.

3) pacxoaurcs.

4) cxoaurcst
0 n

8. Uccnemyiite cXOMuMOCTh psiga > w npu x =5
n=1 n+5

1) aBCOMIOTHO CXOUTCHL.

2) YCIOBHO CXOIMTCH.

3) pacxoauTcsi.

4) cxonutcst

0 n
9. Jlns uccnenoBaHus CXOAUMOCTH psiia Y. ———— MPUMEHSIOT
n=1(n+5)!
1) npusnak [Janambepa
2) npenenabHbIA IPU3HAK CPAaBHEHUS
3) npusHak JleliOHMIIA
4) nunrerpanbHbii npuzHak Ko
5) npuznak Ko



10. JInst uccaenoBaHus CXOUMOCTH psijia

MIPUMEHSIOT

o (1
2:«/—

1) npusnak J{amambepa

2) npenenbHbINA IPU3HAK CPAaBHEHUS

3) npusHak JleiiOauIa

4) nnrerpanbHbii npu3zHak Komm

5) mpuznak Ko

Kpamxue memoouueckue yxkazanus
I[ITM copepxaT TeCTOBBIE 3aJlaHUSI C BHIOOPOM OJHOTO MJIM HECKOJIBKUX IMPAaBHIIbHBIX

OTBETOB, BBOJ YMCJIa
IIxana oyenku

OrneHka Bamner Onwncanne
5 4 3agaHue BHITOJIHEHO MOJHOCTHIO M a0COIOTHO IPAaBUIIBHO.
4 3 3agaHue BHIITOJIHEHO MONHOCTHIO U IPABUIIBHO, HO PEIICHHE COAEPKUT HEKOTOPBIE HETOYHOCTH U
HECYIECTBEHHBIEC OIITHOKH.
3 2 3aj1aHue BHIIOJIIHEHO HE MOJHOCTBIO, C CYIIECTBCHHBIMH OIIMOKAMHM, HO TIOAXO0] K PELICHHIO,
UJiesl PELICHHSI, METO NPABHIIBHBL.
2 0-1 3agaHye BHIIOJIHEHO YaCTUYHO, UMEET OIINOKH, OCYIIECTBIICHA ITOTBITKA PEICHHUS Ha OCHOBE

IpaBUJIbHBIX METOJOB U I/Iﬂei;l PECUICHMA.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LlensiMu OCBOEHUS TUCHUILUTHHBI «MaTeMaTH4eCKnuil aHAJIN3 MOAYIIb 2 SIBIISIOTCS

M3yueHHE OCHOBHBIX MAaTeMaTHYECKUX MOHSATHH, X B3aWMOCBSI3M M Pa3BHUTHUS, a TAKKe
OTBEYAIOIIMX MM METOAOB PacdéTa, MCHOIb3YeMbIX Ul aHaN3a, MOJICIUPOBAHUS U PELICHUS
NPUKIIAJIHBIX 33/1a4.

3a1aun OCBOCHUS TUCIUIUIMHBIL: Pa3BUTHE AITOPUTMHYECKOTO U JIOTHUECKOTO MBIIIICHUS
CTYACHTOB, OBJIJICHUE METOJIAMH UCCIICIOBAHUS U PEUICHUS MAaTEeMaTHUECKUX 3a]a4, BIpa0OTKa
y CTYAEHTOB YMEHHSI CAMOCTOSTEIILHO PACUIMPSTh CBOM MaTeMaTHYECKHUE 3HAHUS M IPOBOAUTH
MaTeMaTHYECKUI aHaIN3 MPUKIIAIHBIX HHKEHEPHBIX 3a/1a4.

[TnanupyembIMH pe3ynbTaTaMi 00y4eHUs M0 JUCHUILIMHE (MOIYIIIO), SBISIOTCS 3HAHHUS,
yMEHUsl, HaBbIKU. llepeueHp MmIaHUPYEeMBIX PE3yJIbTaTOB OOYyUEHHS MO AUCHUILTUHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHHPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa30BaTEIbHON MHpPOTrpaMMBl,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3Yy4eHUs TUCIUIUIMHBI (MOLYJIS)

PesynbraTbl 00y4YeHus 110 AUCIUTUINHE
Kon u Konu
OpMYJIUPOBKa
Hazpanue OIIOII BO, dopMyaupoBKa (buﬁngkafopa Kon
COKpaIlleHHOE
KOMITETCHIINH JOCTHXKCHUS pesynb DopmyaMpOBKa pe3ybTaTa
KOMITETEHIINN
Tara
11.03.02 OIIK-1: OIIK-1.1B : 3HaHUE | OCHOBHBIX HOHATHH
«HpoxomMmyHukanmonusie | CrocobeH Ob6nanaet U CBOICTB 00OBEKTOB
TEXHOJIOTHUH U CUCTEMBI UCTIONB30BaTh | MaTeMaTHYECKOM MaTeMaTH4ecKoro
CBSI3U» TIOJI0XKEHHUS, KyJIbTypOH’ H aHaIM3a
(b-K) 3aKOHBI 1 CHUCTEMHBIM HaBrik | ucmonb3oBaHUA
METOJIBI MBIIITICHUEM, OCHOBHBIX TIOHATHH,
€CTECTBEHHBIX | TO3BOJIIOLIVMU B (dhopMy 1 METOIOB
HayK " npodeccrnoHaNbHOM MaTeMaTH4ecKOro
MaTeMaTuK1 JIeSITeIbHOCTH aHaAIM3a IpH
JUISL peLICHUS UCIIOJIb30BaTh CaMOCTOSATEIBHOM
3aaq MaTeMaTHYecKHe pelIeHny 3a1a4
I/IH)KeHepHOﬁ METOABI U YmMmenue NPUMEHSTh METO/IbI
JCATCIBHOCTH HWHCTPYMEHTBI 1JIA MaTEMATHUYECKOTO
MPOBCACHUS aHaju3a Mpu
KpUTUYCCKOTro . pelieHun 3a1a4y
aHaJIM3a CUTYallnH,
MO/ICTIMPOBAHHUS U
MPOTHO3UPOBAHUSA
pasBHUTH
MIPOIIECCOB U
SIBJICHUMN

B mpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3a/ladll BOCIHTAHUS TapMOHUYHO
Pa3BHUTOH, MATPUOTHYHOW M COIMAILHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUHCKHUX TyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MpeACTaBICHHbIC
B Tabimie 1.2.

Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCIIUTAHUS

®opMUpOBaHUE IEHHOCTEI

BocnurareabHble 3a1a41 Henem)le OPUMEHTUPBLI

(I)OpMI/IPOBaHI/le rpamancxoifl MO3UIUU U TTATPUOTU3MA

Tpynomobue
JlunepcTBo

q)OpMI/IpOBaHI/IC YYyBCTBA ropA0CTH 3a
JOCTHUKCHUA Poccun

[MaTpuorusm
I'paxxnaHCTBEHHOCTB




(I)Ole/IPOBaHPle AYXOBHO-HPABCTBCHHBIX HeHHOCTeH

YMmenue paboTaTh B KOMaHIE U
BocnuTtanue HpaBCTBEHHOCTH, Bzaumonomomp u

B3aMMOIIOMOIIb
MUJIOCEPIIUS U COCTPATAHUS B3aUMOYBAKCHHE

KommyHHKa0enbHOCTD

®opMHpoBaHHe HAYYHOT0 MHPOBO33PEHHS M KYJbTYPbI MbIIIJICHHUSA

Oco3HaHue [EHHOCTH

Pa3BuTHe TBOPUECKUX CIIOCOOHOCTEN U B3aumonoMonis u npodeccun
yYMEHHUS PeliaTh HECTAHIAPTHBIE 3a1a41 B3aUMOYBaKEHHE I'uOKOCTH MBILLIICHUS
JIr0603HaTENLHOCTD

®opmMupoBaHUEe KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbI 001IEHH ST

BoCIHTaHHe KyILTYPEL AHATOra i Komnexkrususm J1o6poskenaTelbHOCTh |
YIRTYP . B3anmonomors u OTKPBITOCTh
YBaKEHUSI K MHEHUIO JIPYTHX JFOJEH
B3aMMOYBaKEHUE KommyHHkaGensHOCTh

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

HucuuruinHa «MaTteMaTH4ecKuil aHaju3 MOyJIb 2» OTHOCUTCS K 0a30Boi yactu «bioka
1 HAucuumumnel (Momynu)» ydebHoro miana Hanpasienus 11.03.02 MHpokoMMyHUKAITMOHHBIE
TEXHOJIOTUH U CHCTEMBI CBSI3H.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJSI) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJIeMUYECKUX YacoB, BBIJCICHHBIX HAa KOHTAKTHYIO paboTy ¢ oOydaromumucs (1o BUAaM
y4eOHBIX 3aHATHI) M HAa CAaMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- OO0BbeM KOHTAaKTHOH paboThI (4ac)
CemecTp | eMKOCTh
Popma Yacte ((1)/1?1/? ) Bueaynu- Popma
Hassanue OITIOII BO o0yye- AynuropHas A CPC | arrec-
st VII Kypc TOpHast A
(390, (3.E) | Beero 1
0300) nex. | mpak. | ma6. | ITA | KCP
11.03.02
HuboxommymIKAIOEI | g,y | ) g 3 4 73 [ 3| 3 [0 1] 0| n e
TEXHOJIOTHU U CHCTEMBI
CBSI3H

4 CTpyKTypa U co/iepKaHue M CUMILITUHBI (MO1YJIs1)

4.1 CTpykTypa aucuumjinHbl (MoxyJs) nist OPO

Temarnueckuil IaH, OTPAKAIOUIMI COJAEp)KAaHUE AMCLUMILIMHBI (IIEPEYEHb PA3AEIOB U
TeM), CTPYKTYPHUPOBAHHOE 110 BUJIaM y4e€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IJIaHOM, NpHUBeJieH B Tabauie 3.1

Tabnuma 3.1 — Pazgensl JUCHUIUIMHBL (MOAYJS), BUABI yUeOHOU NEATENbHOCTH U (HOpMBI

TeKymero KouTpods ainst OPO
| Ne I Hazpanue TeMbl | I Koi-Bo 4acoB, OTBEICHHOE Ha I Dopma I




Kog pe- TEKYyLIEro KOHTPOJIS
3yJIbTaTa Jlex [Ipakr JIa6 CPC
00y4eHust

KOHTpOJIbHAs paboTta

1 | Heonpenenéunerii uHTErpai 8 10 0 20 Nel, Teopernueckuit
omnpoc, Tect Nel
WHAUBUYaJIbHOE
nomaiirHee 3aganne Nel,
TEOPETUUECKUH OIpOoC,
TecT Ne2
HWHIUBUTyalIbHOE
nomaiirHee 3aganne Nel,
TEOPETHUUECKUH OIpOC,
TecT No2

KOHTpOJIbHAs paboTta

8 8 0 13 Ne2, reoperuueckuii
ornpoc, Tect Ne3
WHAUBUYaJIbHOE
nomariHee 3aganue Ne2,
TEOPETUUECKUH OIpOoC,
TecT No4

2 | Omnpenenéunslit nHTETpa 8 6 0 12

3 | HecoGcTBeHHEIH HHTETpaT 2 2 0 6

Juddepenimanbabie
ypaBHEHHS

5 | YwncnoBble U CTEIICHHBIC PSIBI 10 10 0 20

Hroro mo radauie 36 36 0 71

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) ajas ODO

Tema 1 Heonpeoenénuwiii unmezpa.

Conepxxanue Tembl: OrmnpeneseHuss NepBOOOpPa3HOW M HEONpeneNEHHOr0 HHTerpaa.
Teopema cyiiecTBOBaHUS HEONPEAEIEHHOT0 HHTerpana. CBoiicTBa HeoNnpeAeIEHHOT0 HHTETpaa.
Tabnuua OCHOBHBIX MHTerpasioB. HenocpencTBeHHoe uWHTerpupoBanue. IHTerpupoBaHue
METOZIOM BHeceHus: GyHKuMM Ton 3HaK auddepennmana. 3ameHa MEepeMEeHHOH B
HeomnpeaenéHHoM uHTerpane. MurerpupoBaHune mno yactsaMm. MHTerpupoBaHue NpOCTEHIIMX
pauroHanbHBIX ApoOeii. IHTerpupoBaHue HENMpaBUIbHBIX PallMOHAIBHBIX JIpobeil. Briienenue
LEeJIOM YacTM M3 HeNpaBWIBHOW palMoHaIbHOM JpoOu. MHTerpupoBaHue NpOU3BOJIBHBIX
palMoHaNIbHBIX Apo0ei. Pa3noxeHune npaBuiabHON pallMOHAIBHOM Ipo0u Ha CyMMY MPOCTEHIINX
pallMOHATBHBIX  JIpoOel MEeTOJ0M HeompelnesnEéHHbIX Ko3(hduuuentoB. MHTerpupoBaHue
HEKOTOPBIX BUJI0B TpUroHomeTpuueckux pyHkuuil. [loHnxenue creneHu. 3aMeHa nepeMeHHOU
IpU UHTETPUPOBAHUU TPUTOHOMETPUUECKUX (YHKUMH. YHHBepcaidbHas TPUTOHOMETPHUYECKas
noJicTaHOBKAa. MHTerpupoBaHHe HEKOTOPBIX MPPALMOHAIBHBIX (YHKIUN. 3aMeHa NMepeMEHHOMN
npu MHTETPUPOBAHUU VppalMOHAIBHBIX GYHKIMHA. O6partHas IIOJICTAaHOBKA.
Tpuronomerpuueckue nojacTaHOBKUA. MHTerpanbl ot  auddepeHuaibHbIX  OMHOMOB.
[Toncranosku Yebsimena. [loacranoBku Diinepa.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHas!, «MeTo]1 KOONEepaTUBHOI'O O0YUEHHUSD.

Bunel caMocTosiTenbHON MOATOTOBKU CTYAEHTOB MO T€ME: MOJArOTOBKA K MPAKTHUECKUM
3aHATUAM, IOATOTOBKA K TEOPETUUECKOMY OIPOCY, MOJIrOTOBKA K KOHTPOJIBHOM padoTe, U3ydeHHue
matepuaia B CO0 (Moodle), nogroroska k CUTO.

Tema 2 Onpeoenénnuiii unmepa.

CopepxaHue TeMmbl: 3ajadya O IUIOIIAAM KPHUBOJIMHEMHON Tpanenuu. OnpeneneHue
ONpENENEHHOT0 MHTETpaa. ['€OMETpUYECKUI CMBICI OIpPEACIEHHOr0 HWHTerpaina. Teopema
CYILIECTBOBaHMs oIpeAenéHHoro uHrerpana. CBolicTBa ompenesnéHHOro mHrerpana. CBOWCTBO
aJJIMTUBHOCTH ompeaenéHHoro uuterpana. OleHka ompenesn€HHOro HHTerpaia. Teopema o
cpenHeM 3HadeHMM. [Ipom3BojgHas MHTErpana Mo NMEPEMEHHOMY BEpXHEMY IHpeneny. BwiBojg
dbopmyrnsl HetoTona-JIeitbamIa 111 BEIYUCIEHUS ONPEASIEHHOT0 HHTeTpaia. Teopema o 3ameHe
IIEPEMEHHON B OIpenenéHHOM HHTerpane. MHTerpupoBaHue IO 4YacTsM B ONPEIEIEHHOM
uHTerpane. ['eomerprueckre MpUIIOKEHUSI ONMPENENIEHHOTO MHTErpaia. Beluncienue miomanu



IUIOCKOW (PUTYpBl B JIEKapTOBBIX KOOpAMHATAX, B IapaMeTpHuecKoid (opme B JIEKapTOBBIX
KOOpJIMHATaX, B MOJSIPHBIX KOOpAMHATaXx. BblumciieHue UIMHBI AyTM KpUBOH B JE€KAPTOBBIX
KOOpJAMHATaxX, B TapaMeTpuueckoid ¢opmMe B AEKAPTOBBIX KOOPAMHATAX, B TOJISPHBIX
KoopauHaTax. Beruuciienue o0bEMa Tena BpalleHUsl BOKPYT KOOPJMHATHBIX oced. Brruncienne
00BEMa Tena Mo U3BECTHOM IJIOIAN TONIEPEYHOTO CEUEHHUS.

@opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, MpPUMEHsieMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHas, «MeToJl KOOIepaTUBHOTO 00YUEHHUSI.

Bunsl camocTosTenbHON MOATOTOBKU CTYIEHTOB IO TEME: HOJArOTOBKA K MPAKTUYECKUM
3aHATHUSIM, MOJArOTOBKA K TEOPETUYECKOMY ompocy, BbinosiHeHue /I3, nsydenue marepuana B
C30 (Moodle), moaroroska k CUTO.

Tema 3 Hecobcmeenmuwiii unmezpa.

Copepxanue tembl: OnpeneneHHe HECOOCTBEHHOIO HHTErpana ¢ OAHMM WIN JBYMS
OeckoHeuHbIMU TpeenaMu. OnpeaeneHue HecOOCTBEHHOTO MHTErpaia ¢ KOHEYHBIMU MpeesiaMu
OT pa3pbiBHOM (QyHKIMU. CXOIUMOCTP M PAcCXOIUMOCTh HECOOCTBEHHBIX WHTETPAJIOB.
AOcomoTHasT  CXOOUMOCTh  HECOOCTBEHHBIX  MHTErpasioB. PaBHOMepHas  CXOJUMOCTb
HECOOCTBEHHBIX MHTErpaioB. OleHKka HECOOCTBEHHBIX HHTErpanoB. [IpuMeHeHHe NpU3HAKOB
CpPaBHEHHUSI IIPU HCCIEAOBAHNU CXOAUMOCTH HECOOCTBEHHBIX HHTETPATIOB.

@opMBbI U METOABI IMPOBEACHUS 3aHATHH MO TeMe, NMpPUMEHsIeMble 00pa30BaTEIbHBIC
TEXHOJIOTHH: CTaHJapTHAas.

Bupl caMOCTOSATENBHOM MOATOTOBKH CTYIEHTOB IO TeMeE: MOJAr0TOBKA K MPAKTHYECKOMY
3aHATHIO, TIOJIFOTOBKA K TEOPETHUECKOMY ompocy, BeinmonHenue MJ[3, usyyenne marepuana B
C30 (Moodle), moaroroska k CUTO.

Tema 4 [Jugpgpepenyuanvhvie ypasHenus.

Conepxanue TeMbl: OOmme noHATUA: JUdQepeHIMaIbHOe YpaBHEHHE, IOPSI0K
QG epeHaIbHOr0 ypaBHeHUs, peleHne TudepeHnaIbHoro ypaBHEeHus1, o0IIee pereHne
T depeHMaIbHOr0 ypaBHEHMsI, HayallbHble YCIOBHS AU(QepeHInanbHOr0 ypaBHEHMUS,
yacTHOe perreHue auddepeHnalbHOT0 ypaBHEHUs, 0co0oe pemieHue auQQepeHInaTIbHOro
ypaBHeHHs, 3a1a4a Ko, naTerpanbubie KpuBble. Teopema CyliecTBOBaHMS U €IMHCTBEHHOCTU
pemenus  3agzaun  Komm.  [uddepeHuuanbHble  ypaBHEHUS  NEpPBOrO  IMOpSKa.
Juddepenunanbaple  ypaBHEHHsS TEpBOro TOpsIKA C  pa3AesIOIIUMUCS MEPEeMEHHBIMH.
Jluneitnsle nuddepeHMaNbHbIE ypaBHEHHS ME€pBOro MopsAaka. YpaBHeHus bepHymin.
OpnHoponnble ¢yHkuuu. OgHOpoaHble TuddeEpeHIaTbHble YpaBHEHHUS IEpPBOrO MOPSIKA.
Juddepenunanpaple  ypaBHEHUS IEpPBOrOo  MOpAAKa B MOJHBIX  JuddepeHnnanax.
Juddepenunanbaple  ypaBHEHUs BbICIIMX MOpAAKoB. JuddepeHuuanbHble  ypaBHEHMS,
JIOTIYCKaIOIMe MOHMKEHUE BBICIIUX MOpPsSAKOB. JIuHeltHble onHOpoAHbIE AU(depeHInaIbHbIe
YPaBHEHHUs BBICIINX MOPsAKOB. CBONCTBA YaCTHBIX pelleHUH. JINHEHHO 3aBUCUMBIE U JTUHEHHO
HEe3aBUCHUMbIE 4YacTHble peuieHus. DyHaaMeHTanpHas CUCTEMa 4YacTHhIX pemieHuid. OOmiee
pelIeHre OJHOPOAHBIX JIMHEHHBIX AuddepeHInalbHbIX YpaBHEHUH BBICIIMX IOPSIKOB.
Jluneitnsle ogHOpoHbIE MU (depeHIMaTbHbIE YPaBHEHUS BBICIINX TMOPSIKOB C MOCTOSHHBIMU
ko3P duureHTamMu. XapakTepuUCTHUECKOe ypaBHEHHE. YacTHble M oOlee pelieHus JTMHEHHBIX
OTHOPOAHBIX IU(depeHIaTbHbIX ypaBHEHUN BBICHINX MOPSAJIKOB. JIMHENHbIE HEOJAHOPOIHbBIE
Qg depeHIaIbHbIe ypaBHEHUS BHICIIUX MOPSIKOB C HOCTOSHHBIMU KOd(uientamu. Teopema
0 CTPYKType OOILIEro pemeHus JUHEHHOro HEOJHOPOJHOrO ypaBHEHHUS BTOPOTO MOpsAKa C
HOCTOSIHHBIMU Kod(urrienTamu. HaxoxaeHue 4acTHOTO perieH s TMHEHHOT0 HeOTHOPOJHOTO
YpaBHEHHS BTOPOrO TOpsSAKAa C IMOCTOSHHBIMM KO3(DQHUIMEHTaMHU IO BUIY MpaBOil 4YacTu
YPaBHEHHS M KOPHSM XapaKTEPUCTUUYECKOTO ypaBHEHHUsA. [IpMHIMIBI HAJOKEHUS PEIICHUU.
Pemennie nHMHEHHBIX HEOMHOPOAHBIX IU(GEpPeHINATbHBIX YpPaBHEHUN BTOPOro MOpsijaKa C
MOCTOSIHHBIMU KO3((UIIMEHTaMH METOAOM BapHalliu IMPOU3BOJIHBIX IMOCTOSIHHBIX. PereHue
CUCTEM JIMHEWHBIX JuddepeHIalbHbIX YpaBHEHUH TIEpBOTO MOpSAIKAa C IOCTOSHHBIMHU
KO3 PUIIMEHTaMHU C TIOMOIIBIO XapaKTEPUCTHUECKOTO YPaBHEHHUS.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaHIapTHas, «MeTo/1 KOOTIePaTUBHOTO O0yUCHHUS.

Buael camoCcTOSTENPHON MOATOTOBKH CTYJEHTOB MO TEME: MOArOTOBKA K MPAaKTHYECKUM
3aHSTHSAM, IOJATOTOBKA K TEOPETHUECKOMY OINPOCY, OATOTOBKA K KOHTPOJILHOH paboTe, U3ydeHue
matepuana B C30 (Moodle), moaroroka k CUTO.

Tema 5 Hucnosvie u cmenenuwle psovl.

Conepxxanue Tembl: [loHsATHE 4YMCIOBOTO psaa, OOIIMH 4IEH psjia, YaCTUYHAs CyMMa.
Cxopsaumiics u pacxonsauuiics yucioBoil psag. Cymma uucinoBoro psjaa. OCHOBHBIE CBOMCTBA
YHUCIIOBBIX PAAOB. YMHOKEHHE 4YHUCJIOBOrO psna Ha uucino. CyMMa 4YHCIOBBIX PSIOB.
OtOpacbiBanre k TepBBIX UIEHOB YHCIOBOrO psaa. lapmonmueckuii psa. OOoOImIeHHBIN
rapMoHu4eckuil psa. HeoOxoaumblil pU3HAK CXOIUMOCTH YMCIOBOIO Psja U €ro CJleJICTBHE.
JloctaTouHble MNPU3HAKM CXOAUMOCTH YHMCJIOBOTO 3HAKOIOJIOKUTEIBHOIO psAa: IpU3HAK
CpaBHEHMs, INpeAeibHBbIA IpHU3HAK CcpaBHeHus, npu3Hak JlamamGepa, mnpusHak Komm,
UHTErpasIbHbI Npu3Hak Komu. 3HakonepeMeHHBIM U 3HAKOYEpeNyIOIIMICS 4YMCIOBOH ps.
[Tpu3nak JleiiOHuma U1 3HAKOYEpPEAYIOIIErocss YHMCIOBOTO psja. AOCOIIOTHAs U yCIOBHas
CXOJMMOCTb 3HAaKOIIEPEMEHHOI0 4YHciaoBoro psaa. IlpusHak aOCOMIOTHOW CXOOUMOCTH
3HAKOIIEPEMEHHOI'O YHCJIOBOrO psga. OyHKUMOHANBHBIM Psl, TOYKHM CXOIUMOCTH U
pacxonuMocTH (QYHKIIMOHAIBHOTO psAa, 00JIaCTh CXOAUMOCTH (PYHKIIMOHAIBHOTO psiga. Cymma
¢dynkunonanbHoro psja. CreneHHoi psii. MHTepBan u paguyc cXOAMMOCTH CTENIEHHOIO psija.
Cymma creneHHoro psaa. PaBHomepHas cxoaumocTh. [Ipu3Hak paBHOMEPHOW CXOIMMOCTH
¢byHKUMOHaNBHOTO psija. MHTerpupoBanue n auddepeHurpoBanue (GyHKINOHAIBHBIX PSI0B.
AOcComoTHAs CXOIUMOCTh (PYHKIIMOHAIBHOTO psina. Pa3noxkeHne GyHKUIUN B CTENCHHBIC PSIbL.
Psaner Teiinopa u Makiiopena. Octarounsiii uneH psana Teitnopa. [TpubmkeHHbIe BBIYUCIECHUS C
HOMOIIBIO PsiIoB. Pemenue muddepeHnranbHbpIX ypaBHEHHH C TIOMOUIBIO PSIOB. .

@opMbl U METOABI IMPOBEACHUS 3aHATUN MO TeMe, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTHH: CTaHJapTHas, «MeToJ KOoIepaTUBHOIO 00Y4YEHUSI.

Bunel caMocTosATENbHON NOATOTOBKU CTYACHTOB IO T€ME: IOArOTOBKA K IPAKTUYECKUM
3aHATHUSIM, MOJArOTOBKA K TEOPETUYECKOMY ompocy, BbinosnHeHue WJI3, n3ydyenue marepuana B
CH0 (Moodle), moaroroska k CUTO.

5 Meroauveckne YyKazaHusl AJds1 OOYyYAKOIIMXCH MO M3YYEHHI0 M PpPeau3alnuu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIMHM O0YYalOIIMMCH MO0 W3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneyeHNI0 CAMOCTOAITEILHOM PadoThI

[Ipu peanmuzanuu AUCUUIUIMHBI (MOJYJIsl) MPUMEHSETCS IIEKTPOHHBIA Y4eOHBIN Kypc,
pa3MemEHHBINA B CUCTEME JIEKTPOHHOTO 00ydenus Moodle.

Jlnis obecrieueHnst CUCTEMATHUECKOM U PeryIsapHOi paboThl O U3YUYECHUIO TUCITUTLINHBI U
YCIICHIHOTO MPOXOXKACHUA TCKYIIHUX W MNPOMEKYTOUHBIX KOHTPOJBbHBIX HCHBITaHUU CTYACHTY
PEKOMEHIyeTCs MPUACPKUBATHCS CIEAYIOLIETO OPsAaKa O0yUeHUsI:

- CAMOCTOSTENBHO ONPEACTUTh 00BEM BPEMEHH, HEOOXOJMMOTO JIJIsl MPOPa0OTKH KaXKI0H
TEMBI,

- PETyIApHO HU3y4dYaThb KAXAYI0O TEMY JUCHUINIMHBI, HCIIOJIB3YySA pPas3IMdHBIC q)OpMI:I
WHAWBUAYaAIbHON pa0oTHI;

- COI'JIaCOBEIBATH C IMPEMIOoaAaBaTCICM BUABI pa6OTBI M0 U3YYCHUIO JUCIUILIINHBI.

[Ipy BBITONIHEHUW HWHAWBUIYaIbHBIX JOMAIIHUX 33JaHU HEO0OXOJUMO HCIOJIB30BaTh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u 1p. Pemenune WNJ/I3 BbImonHsETCS MOAPOOHO M CONEPKUT HEOOXOAUMBIE TOSICHUTEIhHBIC
CCBIJIKH.



CaMOCTOSATeThHOCTh B yUeOHOH paboTe CroCOOCTBYET Pa3BUTHIO 3aMHTEPECOBAHHOCTH
CTyJEHTa B H3y4aeMOM MarepHuajie, BbIpadaThIBA€T Yy HEro YyMEHHE U MOTPeOHOCTh
CaMOCTOSITEJIbHO TMOJy4aTh 3HAHMS, YTO BEChbMa BAXHO JUIS CIEHHAIUCTA C BBICHIUM
o0paszoBaHHEM.

[lenpro caMoCTOSTETEHOM PabOTHI CTYJICHTOB SIBIISIETCSI OBNaAcHUE (DYHIaMEHTAThHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIILHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOM, UCCIIE0BATENBCKON ACATEIBHOCTH.

CaMocrosiTenbHasi paboTa CTyIeHTa BKJIIOYAET CIEAYIOUINE BHUAbI, BBINOJHSIEMbBIE B
cootBercTBUH ¢ PI'OC BO 1 pabounm y4eOHBIM IIJIAHOM:

- ayauTOpHas CaMOCTOSITENIbHAas paboTa CTyIEHTa IOJA PYKOBOJICTBOM U KOHTPOJEM
npenojasaresis Ha Jekuuu. [Ipu mpoBeneHHH MPAKTHYECKUX 3aHATUAX HpUMeHsieTcs «MeToj
KOOIEepaTUBHOTO OOy4YeHHUs»: CTyIEHThl padoTaloT B Manbix rpymmax (3 — 4 uen.) Han
WHUBUIyaJIbHBIMU 33JaHUSIMU, B MPOIECCE BHIMOJHEHUS KOTOPBIX OHU MOT'YT COBELIATHCS JIPYT
K napyry. [IpenonaBarenb, B CBOIO ouepenb, HaOIMOaeT 3a pabOTONM MajbIX TPYMI, a TaKxkKe
MOOYEPETHO PA3bSACHSACT HOBBIA YUEOHBIH MaTepwall MajlbIM TPYyMIaM, KOTOPHIE 3aKOHYHIIN
paboTaTh HaJl MHAUBUIYAJTbHBIMU 33/IaHUSMU IO MPEAbIAYIIEMY MaTepuay;

- BHEAayAUTOpHAs CaMOCTOSITEIbHAs paboTa CTYyJEHTa: HM3YYCHHE TEOPETUUYECKOTO
MaTepuaia, HOJrOTOBKa K ayAUTOPHBIM 3aHATUSIM (JIEKLIHS, TPAKTHUYECKOE 3aHATHE, KOJIJIOKBUYM,
KOHTPOJIbHAsT paboTa, TECTUPOBAHHE, TEOPETHUYECKUH OIpOC), IOMOJHUTEIbHBIC 3aHSATHUA,
TEKYIINE KOHCYIbTAIUH 110 JAUCLHUIIIHHE.

KonTposib ycieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUHM C PEUTUHIOBOM CUCTEMOMU
OILICHKH 3HAaHUU cTyAeHTOB. OleHKa Mo aucuuiuinae onpeaensercs no 100-0anpHON mKane Kak
cymMma OauioB, HaOpaHHBIX CTYACHTOM B pe3ysibTaTe PabOTHl B CEMECTpe: 00s3aTeIbHBIMU
OamaMu  OLIGHMBAETCS IMOCEIIEHUE JICKIIMOHHBIX 3aHiATHH, paboTa HaA MPAKTHUYECKUX
(ceMHHapCKuX ) 3aHATHUX, TEOPETUUECKHM OITPOC, TECTHI, BHIIIOJHEHUE KOHTPOJIbHBIX padoT, /13,
MPEyCMOTPEHHBIX YU€OHBIM IIIAHOM.

Pacnipenenenue 6aiaoB 10BOANUTCS A0 CTYACHTOB B Hayajle CEMECTpa.

Y4eOHBIM MJIAHOM MPEAYCMOTPEHBI KOHCYIbTAIIUU, KOTOPHIE CTYACHT MOXET IMOCeIIaTh
10 JKEJIaHUIO.

[Tpu peanuzanuu TUCHUILTUHBI (MOTYJIsl) PUMEHSIETCS DIEKTPOHHBIN Y4eOHBIH Kypc,
pa3MemEHHBIN B CUCTEME JIEKTPOHHOTO 00ydenus Moodle.

5.2 OcobenHocTn opranu3zanuu OOY4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOXKHOCTAMM
310POBbSI 1 HHBAJINI0B

[Tpu HEOO6XOIMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbs U MHBAIMJIOB (110 3asBJICHUIO O0yYarOIIerocs) Mpe1oCcTaBiseTcs yueoHas
uHOpMalKs B TOCTYIHBIX (pOpMax C yU€TOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HapYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeIMUeHHBIM IIPU(PTOM; B hopme
SJICKTPOHHOI'O JOKYMCHTA, HHIAWBHUAYAJIbHBIC KOHCYJIbTalluH C IMPUBJICYCHUCM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs1 JIU1 ¢ HApYILLIEHUSIMU CJIyXa: B leyaTHOU ¢opMme; B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;
UH/IMBU/yaJIbHbIe KOHCYJIBTAIlMM C IPUBJICUYEHUEM CYpAONEPEBOIUYMKA; WHIAWBUIYyaJIbHBIE
3aJlaHusl, KOHCYJIbTAllUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMHU OTIOPHO-/IBUTATENILHOTO alllapaTa: B eyaTHo# ¢popme; B hopme
SJICKTPOHHOI'O IOKYMCHTA, HHANBUAYAJIIBHBIC 3aJlaHN s, KOHCYJIbTAlUU U JIP.



6 ®oHI OLIEHOYHBIX CPEICTB /ISl MPOBEeHUs] TEKYILIEero KOHTPOJISI U POM e5KYyTOYHOM
arTecTalMU O0YYAOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mns arrectaumu oOydarommxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAaHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs II0
JUCHUTUTMHE (MOAYIIO) cO37aHbl (POH/IBI OIICHOUHBIX CPEACTB. THIIOBbIE KOHTPOJIBHBIC 3a/1aHUs,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHMA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKHU 3HAHHUH, YMEHUH, HABHIKOB
M XapaKTepusymomue dTanbl  (GOpPMHpPOBAaHUS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresibHON MpOrpamMMmBbl, ripeacTaBieHsbl B [Ipunoxenun 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecnevyeHne TUCIUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa

1. Axcenos, A. Il. Maremarnueckuii ananmu3 B 4 4. YacTte 2 : y4eOHUK U IPAKTUKYM IS
By30B/ A. Il AxcenoB.— Mocksa: WznatensctBo IOpaiit, 2024. — 344 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-03512-4. — Tekcr : snekrpoHHbd // OOpazoBaTenbHAs
mwiatrpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/537664 (nara oOpateHus:
19.05.2026).

2. Maremaruueckuii ananus : yuebHoe nocobue / O.M. Boponun, B. A. XKynero, C. M.
Hemwunos [u np.]. ; mox pea. A. M. ITomosa. - Mocksa ; Bonorna : Madpa-Umxenepus, 2024. -
224 c¢. - ISBN 978-5-9729-1720-4. - Texkcr : omektpoHHbii. -  URL:
https://znanium.ru/catalog/product/2171787 (nara obpamenus: 31.05.2026)

3. Ilarun, B. JI. Martemaruueckuii aHanu3. bazoBble moHATHS : yueOHOE mocoOue s
By3oB / B.JI. lllarun, A. B. CokomnoB. — Mocksa : UznarensctBo FOpaiit, 2024. — 245c. —
(Beiciiee  oOpazoBanme). — ISBN 978-5-534-00884-5. — Tekcr : 2IeKTpOHHBIA //
Oo0pazoBarenpHast miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537307 (mata
obpamenus: 12.03.2025).

7.2  /lononnumenvnasa numepamypa

1. Usanosckas, B. FO. KpaTkuii kypc MaTemMaTuueckoro aHaiusa : yaeOHoe nocodue / B.
1O. UBanoBckass. — Bomorma : BTMXA um. H.B. Bepemaruna, 2025. — 96 c.— Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/518962 (mara obOpamenus: 25.05.2026). — Pexum goctyna: s
aBTOPU3. ITOJIb30BATENEH.

2. Kpatkuit kypc Matemarndeckoro ananmsa. T. 1. uddepernnanpaoe u HHTErpaIbHOE
ucuucieHuss (GyHKUUH OJHOM mepeMeHHOM. Panpl : YueOHMK [DnekTpoHHBIM pecypc]
®usmatiurt , 2015 - 444 - Pexxum noctyma: https://znanium.com/catalog/document?1d=293958

3. Hlunmaues, B. C. Maremartndeckuii ananu3. Teopus u npakTuka : yueOHoe nocodue /
B.C. lllumayeB. — 3-e u31. — Mocksa : UHOPA-M, 2026. — 351 c. — (Bsicmiee obpa3zoBaHue).
— DOI 10.12737/5267. - ISBN 978-5-16-010073-9. - Tekctr : anekrponHsii. - URL:
https://znanium.ru/catalog/product/2235902 (nara oopamenus: 31.05.2026)

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6Knuan npogeccuonanvhovie 06a3vl OAHHBLIX U UHPOPMAUUOHHO-CHPAGOUHbIE
cucmemsl (npu HeoOX00UMOCmUL):

1. O6pasoparenbHas miathopma "FOPANT"

2. Cucrema snextponHoro ooydenus BI'YDC (http://edu.vvsu.ru)
3. CIIC Koncynwrantllnroc http://www.consultant.ru/



4. DOnextpoHHas Oubnmoreunas cuctema ZNANIUM.COM - Pexum nocryma:
https://znanium.com/

5. DnexrponHO-OMOMMOTEeYHAs cucteMa "ZNANIUM.COM"

6. DnekTpoHHO-OubIMoTeuHas cucrema "JIAHB"

7. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a maHHbBIX - Pexxum
noctyma: http://oaji.net/

8. Ilpesunmentckas Oubnuoreka wuMm. b.H.Empimna (6a3a maHHBIX — pa3IHYHBIX
npodeCcCHOHANIBHBIX 00acTe) - Pexxum nocryna: https://www.prlib.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W INepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca no AMCUMILUIHe (MO1YJ/II0), BKJIIOYAasi NepevyeHb MPOrPpaMMHOro odecredeHunst

OcHOBHOE O6ODVI[0BaHI/IeZ

e MynsTuMeauitHas Tpudyna E-Station S
e MynbpTumenuitablii mpoextop Ne3 Casio XJ-M146
e [Ipoextop Ne 1Epson EB-480

IIporpamMmmHoe o0ecrieyeHue:
e Microsoft Office Professional Plus 2013 Russian
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