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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHT

Haszsanne OITOIT BO,
COKpaIleHHOE

Kon u dopMynnpoBKa KOMIETEHIUH

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

09.03.02 «adpopma-
LIMOHHBIE CUCTEMBI U
TEXHOJIOTUI»
(B-1C)

OIIK-1 : CnocobeH mpUMeHSTh
€CTECTBEHHOHAYYHbIE 1 OOLICHHXKe-
HEpHBIC 3HAHUS, METO/BI MaTeMaTH-
YECKOT0 aHAJIN3a ¥ MOJCIIUPOBAHUS,
TEOPETUYECKOTO H IKCIIEPUMEH-
TaILHOTO MCCJIEJOBaHMUS B IIpodec-
CHOHAJILHOH JIESITeIbHOCTH

Komnerenmus cuutaercs chopMUpPOBAaHHON Ha IAaHHOM dTaIle B cly4yae, €ClIu MOoJy4YeH-
HBIC PE3yJbTaThl 00YUCHUS O TUCITUTUINHE OIICHEHBI MOJIOKHUTEIBHO (IHaa30H KPUTEPUEB
OLICHUBAHMSI PE3YJIHTATOB O0YUYCHHUS «yJIOBIETBOPUTEIBLHOY, «XOPOIIOY», OTINYHOY). B cnyuae
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-
HbIE 3HAHUS, METOAbl MATEMAaTUUECKOTO aHAJIM3a U MOJICITUPOBAHMS, TEOPETUIECKOTO U IKCITE-
PUMEHTAJILHOTO UCCIICIOBaHUS B IPO(HECCHOHATILHOM JCSITCIIBHOCTH

Tabmuna 2.1 — Kpurepun orieHKr WHAUKATOPOB TOCTHIKCHHS KOMITCTCHITUU

PesyneTaTel 00y4eHus 10 TUCTIUILITIHE
Kon u popmyaupoBka uHIH-
A 1 popMyIIp A Kpurepun oneHuBaHus pe-
KaTopa JOCTH)KECHUS KOMITe- Ko
1 Tum 3yJIBTAaTOB OOYUCHUS
TEHIINHU R P
pe3 e3yJbTaT
pes3- Ta
Ta
OIIK-1.1B : Obmamaer mate- OCHOBHBIX TOHSTHH, METOJIOB
Ny . - IPaBUWIBHOCThH OTBETA IO
MaTHYECKON KyIbTYpO# U CH- MaTeMaTHYECKOr0 aHajn3a 1
P11 | 3nanme COJZIEP>KaHUIO 3a/laHusl; - MOJ-
CTEMHBIM MBIIIJIEHHEM, I103- WX IPUMEHEHHUE B MPoeccH-
. HOTa ¥ [IyOWHA OTBETa
BOJISIFOIIIMMH B TIpodeccro- OHAJILHOM IesTEeIbHOCTH
HaJIbHOH J€ATEeIbHOCTH HUC- YMEHHUE peliaTh CTaHAapTHHIC
MIPUMEHATH METOABI MaTeMa-
[0JIb30BaTh MaTeMaTUYECKUE 3a/1a4M Kypca, OCHOBHBIE TH-
P/I2 | YMeHue | TUHECKOTO aHalm3a MpH pe-
METOJIbI ¥ UHCTPYMEHTHI JIJISI S MBI KOTOPBIX pa3OuparoTcs Ha
MIPOBEJIEHUST KPUTHUECKOTO MPAKTUUECKHUX 3aHATUIX
aHajM3a CUTyallu1, MOACII- HCITOJIL30BAaHUSI OCHOBHBIX BJIAZeET HABBIKAMHU BEIGOPA
poBaHKA U MPOrHO3NPOBAHUA MOHATHH, GOPMYT U METOIOB (OPMYJI, METOJIOB 1 11 aBI:/IHL
pasBUTHA IIPOLECCOB U ABJIC- P/I3 | HaBplk | MaTeMaTHYECKOTO aHAIN3A PMYL, P
Hi HOTO MOAX0/1a K PEIIEHUIO
MIPU CaMOCTOSATEIHHOM pellie-
3a7a4uu
HHH 33134

Ta6n1z1ua 3aIlOJIHACTCA B COOTBECTCTBUHU C Pa3aCIIOM 1 PaGoueit nporpamMmbl JUCIHHUIIIINHBI

(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6muia 3 — [lepeyeHp OIIEHOUHBIX CPEACTB MO TUCIUILIAHE (MOJTYITIO)

HanmeHoBaHme OIICHOYHOTO CPEeICTBA U
KoHTposupyeMble IIaHUpyEMBIE pe- KoHTponupyemble TeMbl npencrasienue ero B OC
3yJbTAThl O0yUEHUS JIACIIMTUTHHBI . IpomexyTouHas
Texkylmuii KOHTPOJIb
aTTecTanus
PJI1 3HaHHe : OCHOBHBIX ITOHS- . Teoperuueckuit

THUI, METOJIOB MaTeMaTH- -1. Ilpenen Gpyuxumu onpoc Tecr

YECKOro aHaJu3a M uX

npuMenenue B npodeccu- | 1.2. CpaBrenne 6ecko- Teopernueckuii Teer

OHAJILHOU NEATECILHOCTH HEYHO MaJIbIX beHKuI/Ifl OIIpocC




1.3. HenpepbIBHOCTH Teoperuueckuii Teer
ynxumH ompoc
1.4. Tuddepennmansuoe .
Judepenn N Teopetnueckuit
ucuucieHue QyHKIui OIDOC Tecr
OJIHOM NIEpEMEHHOI P
1.5. llpumenenne nudde-
PEHIMAIBHOTO UCUHCIIE- .
Teopetnueckuit
HUSI K UCCIIEZIOBAHUIO OIDOC Tect
(YHKIMH ¥ TOCTPOCHHS p
rpaduka QyHKIIUN
1.6. Tuddepennmanproe .
udepenn N Teopetnueckuit
HCYHCIIeHUE (PyHKITHIA OIDOC Tecr
HECKOJIbKUX MEPEMEHHBIX p
P12 ‘YMeHue : NpuMeHsTh Me- KonTponbnas
TOJIBI MATEMAaTHIECKOTO 1.1. Mpenien dyHximm pabota Tecr
aHaM3a MPH PEeIICHUN Tecr
3amadq
Kontponbnas
1.2. CpaBHeHHE OECKO- paboTa Teer
HEYHO MANbIX (YHKIUH
by Tect
Kontponbnas
1.3. HenpepbsIBHOCTH abora
pep p Tect
GbyHKIHN
Tecr
Kon bHast
1.4. IuddepenmmansHoe OHTPOJIbHA
N pabora
HCYHCIIeHUE (PyHKITHIA Tecr
OJTHOHM IIEpEMEHHOM Tecr
1.5. Ilpumenenue audde- KoHTpoIbHas
PEHIMANTBHOTO UCUHCIIEe- pabota
HUS K HCCIIEJOBAaHUIO Tecr
(YHKIHU ¥ TOCTPOCHHUS Tect
rpaduka QyHKIUN
KonTponbnast
1.6. InddepennuansHoe pao Tpa
HCYHCIICHUE (PYyHKITHIA Tect
HECKOJIbKUX MEPEMEHHBIX | TecT
P13 HaBbIk : ucI01b30BaHUS KouTponbHas
OCHOBHBIX TIOHSTHH, (Op- 1.1. TIpenen dyHkimn pabora Tecr
MYJI ¥ METOJ/IOB MaTeMa-
THYECKOTO aHAIIU3a [IPH 1.2. CpaBHEeHHE OECKO- KonTponbnast Tecr
CaMOCTOSITCJIbHOM peIIe- HEYHO MajblIX (yHKIMHI pabora
HUH 33724
1.3. HenpepbiBHOCTD KonTponbnast Tecr
GbyHKIHN pabota
1.4. JuddepenumanbHoe
Auddepeny . KonTponbnast
HCYHCIICHUE (PYHKITHIA Tecr
. o pabora
OJTHOM TTepeMeHHON
1.5. Ilpumenernune qudde-
PEHIMAIBHOTO UCUHCIIE-
Kontponbnas
HUSI K UCCIIEZI0BaHUIO Tecr
pabora
(YHKIMH ¥ TOCTPOEHHUS
rpaduka QyHKIUH
1.6. Iuddepennmanproe
Audep N Kontponbnas
ncuucieHne QyHKIuH Tecr
pabora

HECKOJIbKUX NEPEMCHHBIX




4 Onucanue Npoueaypbl OCHUBAHUS

KagecTBo chopMHpOBAaHHOCTH KOMITETCHIIMI HA JAHHOM JTaIle OIICHUBACTCS TI0 PE3yIib-
TaTaM TEKYIIUX U MPOMEKYTOUHBIX aTTECTAIMNA MPH MOMOIIY KOJIMYECTBEHHOW OIICHKH, BBIpa-
JKEHHOH B Oayutax. MakcuMaibHas cymma OalljIoB 10 TucuuruinHe (Moayso) paBHa 100 6amiam.

O1eHOYHOE CPEICTBO

Bun y4ebHoit = =
Teopernueckuit | KortponsHble Tectbl [ocemenue | Urorossiit
IEATEILHOCTH Pa6ota y nocku N Hroro
orpoc paboThl Nel-3 3aHATUi TecT
Jlexumn 15 5 20
IIpakTuueckue 20 10 5 35
3aHATHS
CamocrosiTenbHas 10 10
pabota
90C 15 15
IIpomexyTounas 20 20
aTTeCTalus
Htoro 15 30 15 10 10 20 100

Cymma 0amtoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUIAM YICOHOM JEATSIHHOCTH B paMKax
JTUCIUILIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBHHU C TaOIUIIEH.

Cymma Oansos
T10 AUCIIH-
TUTHHE

O1eHKa 110 IPOMEXKY-
TOYHOM aTTecTanuu

XapaKTepI/ICTI/IKa KadueCTBa C(bOpMI/IpOBaHHOCTI/I KOMIICTCHI U

ot 91 no 100

COTJIUYIHO»

CTyzeHT AeMOHCTPHPYET C(HOPMHPOBAHHOCTH JUCHHUIUIMHAPHBIX KOMIETECHIUH,
OOHapy>KHBaeT BCECTOPOHHEE, CHCTEMaTH4YecKoe M IiyOokoe 3HaHHE yueOHOro
MaTepuaia, yCBOMI OCHOBHYIO JINTEPATyPy U 3HAKOM C JONOIHUTEIBHON JINTEepa-
TYpOi, peKOMEH/IOBAaHHOW NPOTrpaMMOH, yMeeT CBOOOHO BBINOJHSATEH IPaKTHUe-
CKH€ 33IaHMs, IPELYCMOTPEHHBIC NPOTrPaMMON, CBOOOAHO ONEpHpyeT mprobpe-
TCeHHBIMH 3HAHUSAMH, YMEHUSMH, NPUMEHAET HX B CUTYalUAX IOBBIIICHHON
CJIOXKHOCTH.

ot 76 10 90

«XOpOIIO»

CTyI[eHT JAEMOHCTPUPYET C(bOpMI/IpOBaHHOCTB JUCHUIIIIMHAPHBIX KOMIICTCHIIHH:
OCHOBHBIC 3HaHUA, YMEHHS OCBOCHLBI, HO JOITYCKAIOTCSI HE3HAYUTCIIbHBIC OH_II/I6KI/I,
HETOYHOCTH, 3aTPYAHCHUA NPU aHAIIUTUYCCKUX OICpaluiax, NEpPeHOCe 3HAHUU U
yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAllUHN.

ot 61 10 75

«YAOBJICTBOPUTEIILHO»

CTyzeHT AeMOHCTPHUpYeT ChOpMHUPOBAHHOCTh TUCIUIUIMHAPHBIX KOMIETSHIHIA: B
XO/ie KOHTPOIIBHBIX MEPOTPHATHI OMYCKAIOTCS 3HAYUTEIBbHBIE OIIHOKH, IPOSB-
JsIeTCS OTCYTCTBHE OTJICIBHBIX 3HAHMH, yMEHMUH, HABBIKOB 110 HEKOTOPBIM JIVCIIH-
IUIMHAPHBIM KOMIIETEHLUSIM, CTYAEHT UCIBIThIBAET 3HAUUTENIbHbIC 3aTPyAHEHUS
IIPU ONEPUPOBAHUU 3HAHUAMHM M YMEHUSIMM IIPU HUX NEPEHOCe Ha HOBBIC CHUTYa-
IMH.

ot 41 no 60

«HEYHOBJIETBOPUTEIIb-
HO»

VY cTyneHta He CHOPMHUPOBAHBI AUCIMIUTMHAPHBIC KOMIICTCHIIMH, MPOSBIACTCS
HEJOCTAaTOYHOCTh 3HAHUHN, YMEHHUH, HABBIKOB.

ot 0 mo 40

«HEYOOBJICTBOPUTEIIb-
HO»

JlucuumHapHbIe KOMIIETeHIINH He C(OPMHPOBaHBL. [IposBIsSeTcs MOIHOe WiIn
MPaKTUYECKHU MTOJHOE OTCYTCTBHE 3HAHUH, YMEHHH, HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IlpumepHbIii epevyeHb BONMPOCOB MO TeMaM

Bompocs o temam
K Temam 1-2:
1.YT0 Ha3bpIBaETCS OKPECTHOCTHIO TOUKH?

2.Y10 Ha3bIBaeTCS € - OKPECTHOCTHIO TOUKH?

3. Kakue MHOK€ECTBA Ha3bIBAIOTCSI OTPAHUYEHHBIMU CBEPXY, CHU3Y?
4. Kakue MHOKECTBA Ha3bIBAIOTCSI OTPAaHUYECHHBIMU?

5. Yro Ha3bIBaeTcs QyHKIUEH?

6. Uto Ha3bIBaeTCs 0071aCThIO ONpeeieHns GYHKIUU?

7. KaxkoBbl ciocoObl 3aaHust QyHKIUUA?

8. Uro Ha3bIBaeTcs rpadukoM QyHKIHEH?

9. latb onpenenenue npeaena GQyHKIUU Ipu X—+oo.




10. Jlatb onpenencHue npeaena GyHKIUN PH X—-00.

11. Jlate onpenenenue npenena GpyHKuu mpu x— a-0.

12. Harte onpenenenue npenena Gyakuuu mpu x— a+0.

13. Jlate onpenenenue mpeaena GyHKIUA MpUA X— a.

14. Kakue QyHKIIUN HAa3bIBAIOTCA OTPAHUYEHHBIMU IPU X—> a7

15. Kakwue ¢pyHKIIMY Ha3bIBAIOTCS OTPAHUYCHHBIMHU B HEKOTOpOH obactu D?

16. Kakue QpyHKIIUN HA3bIBAIOTCS OECKOHEYHO MAJIBIMH?

17. Kakue ¢pyHKIIMN Ha3bIBAFOTCSI OECKOHEYHO OOJIbIIUMHU?

18. CBs3b Mexkly OECKOHEYHO MAJIBIMH U OECKOHEUHO OOIBIIUMH (PYHKIUSIMH.

19. ITlepeunciauTh CBOMCTBA MIPEACIIOB.

20. ChopmynupoBath NepBbIil 3aMevaTeIbHbII Mpeell.

21. ChopmynupoBaTh BTOPOI 3aMedaTeIIbHBIN TTpeIeil.

22. [laiiTe onpeneneHne OECKOHEYHO MabIX (PYHKIIMIA OJTHOTO M TOTO YK€ MOPSIKA.

23. JlaiiTe onpeneneHne SKBUBAJICHTHBIX OCCKOHEYHO MAJIbIX (DYHKITHIA.

24. Naiite onpeneneHue 0€CKOHEYHO Maiol (PyHKIMU Oojiee BRICOKOTo, O0jiee HU3KOTrO
HOPSIIKOB.

K Teme 3:

1.
. Kakas Touka Ha3pIBaeTcs TOUKOM pa3pbiBa 1-ro poaa?

. Kakas Touka Ha3pIBaeTcs TOUKOM pa3pbiBa 2-T0 poaa?

. Kakas Touka Ha3pIBaeTCsl TOUKOM yCTPAHUMOTO pa3pbiBa’?

. UTo Ha3bIBaeTCs CKauyKOM rpaduka GyHKIuu?

. Kakas ¢pynkmust Ha3pIBaeTCsl HEPEPHIBHOM HA OTpe3Ke?

. UTo Ha3bIBaeTCs mpUpalleHueM aprymenrta’?

. UTo Ha3wIBaeTCs pUpalieHueM QyHKIUu?

. ChopmynupoBaTs BTOpOE OMpeeIeHNe HENPEPHIBHOCTH (PYHKIIUH.

N

HaTb OIIPEACIICHUC HCIIPCPBIBHOCTHU Q)YHKHI/II/I B TOYKC.

K Teme 4:

ouu.

. Kak Ha3pIBaeTcs oneparust Hax0xk1eHHUs! TPOU3BOIHOMN?

. Uro Ha3bIBaeTCs NPOU3BOAHON (QYHKIMHU B TOUKE?

. KakoB reomerpryeckuii cMbICII TPOU3BOIHON (DYHKIIMU B TOUKE?

. Uemy paBHa POU3BOHASI CyMMBI IBYX (YHKIIUH?

. Uemy paBHa pou3BOHASI YACTHOTO ABYX (pyHKIMI?

. UeMy paBHa pOU3BOIHAs MPOU3BEACHUS IBYX (DyHKIMNA?

. CopmynupoBath Teopemy O CBS3U AUDPPEPEeHIUPYEMOCTH U HENPEPHIBHOCTH (PyHK-

. Kakas ¢pynkuust Ha3pIBaeTCsl CTEIIEHHO- MOKa3aTeNbHOM?
. Kakas ynkius HazpiBaeTcs 3a1aHHOM HESIBHO?

10. date onpenenenue quddepenpana GyHKIUH.

11. B yem 3akiiro4aeTcsi reoMeTpUIeCKuil cMbIcl quddepennmana GyHKIum?

12. CopmynnpoBath TeOpeMy O CBSI3M MEX]y CyllecTBOBaHHEM TuddepeHuana u cy-
LIECTBOBAHUEM ITPOU3BOIHOM.

13. IIpaBuno Jlonurans.

K Teme S:

1

O 03O N B~ W

. Kakas ¢pynkuus Ha3pIBaeTCs Bo3pacTarouiei Ha uHTepaase?

. Kakas ¢pynkuus Ha3piBaeTcsl yObIBaromiei Ha uHTepBase?

. Kakas Touka Ha3pIBaeTcs TOUKOW MakcuMyma?

. Kakas Touka Ha3pIBaeTCsi TOUKOM MUHHUMYyMa?

. UTo Takoe TOUYKH 3KcTpeMyma (HyHKIIMU?

. ChopmynupoBaTh HEOOXOIMMOE YCIOBUE BO3pACTaHUs (DYHKIIMU HA HHTEPBAJIE.
. ChopmynupoBaTh JOCTATOUHOE yCIOBHE BO3pACTaHUsl (YHKIIMU Ha HHTEpBAJIE.
. ChopmynupoBaTh HEOOXOAMMOE yCI0BHE YObIBaHUS (DYHKIIMN HA HHTEPBAJIE.

. ChopmynupoBaTh JOCTATOUHOE yCIOBHE YOBIBaHUS (PYHKIIMU HA HHTEpBAJIE.



TOYKE.

TOYKC.

10. CopmynupoBaTh HEOOXOIUMOE YCIOBHE CYLIECTBOBAHMS SKCTpeMyMa (DYHKIHH B
11. ChopmynupoBaTh JOCTATOYHOE YCIOBHE CYIISCTBOBAHHS JKCTpeMyMa (YHKIMH B

12. ChopmynupoBath 10CTaTOYHOE YCIOBHE CYIIECTBOBAHUS IKCTpEMyMa (YHKIIUH, OC-

HOBAHHBIN HA 3HAKE BTOPOM MPOU3BOIHOM.

13. Kakas pyHKIMS Ha3bIBaeTCs BHITYKJION HAa MHTEpBasie?

14. Kakast yHKIHMS Ha3bIBAETCSI BOTHYTOM Ha MHTEpBase?

15. Kakue Touku Ha3bIBAIOTCS TOUKaMU Tiepernda rpaduka GyHKIuu?

16. ChopmynunpoBaTh JOCTATOUHOE YCIIOBHE CYIECTBOBaHUS Iepernda rpapuka QyHk-

U1 B TOYKE.

17. ChopmynupoBaTh JOCTATOUHOE YCIOBHE BBIMYKJIOCTH HJIM BOTHYTOCTH Trpaduka

byHKINN.

18. Yto Ha3pIBaeTCA acCUMNTOTaMH rpaduka GyHKIUN?

K Temam 6-7:

1. Yto Ha3biBaeTcsl GyHKIUEH IBYX MMEPEMEHHBIX?

. Uro Ha3bIBaeTcs 001acThO ONpeneaeHUs] PYHKINU ABYX EPEMEHHBIX ?

. KakoBsl ciocoOs! 3aianust QyHKIMU ABYX EPEMEHHBIX?

. Uto siBisiercst rpadukoM GyHKIHU ABYX NEPEMEHHBIX ?

. UTo Ha3bIBaETCsl OKPECTHOCTHIO TOUKH (PYHKIIUH JBYX IT€PEMEHHBIX?

. JlaTp onpeneneHe 4acTHOTo mpupameHust QYHKIHH ABYX MEPEMEHHBIX.

. UTo Ha3pIBaeTCsl YaCTHBIMU IPOU3BOIHBIMU (DYHKILIMH JIBYX HEPEMEHHbIX?
. INonuerit muddepenman GyHKIUN IBYX EPEMEHHBIX.

. Kakas Touka Ha3bIBaeTcs TOUKOW Makcumyma?

10. Kakast Touka Ha3bIBACTCSI TOYKOM MUHUMYyMa?

11. ChopmynupoBath HEOOXOIUMOE YCIOBHUSI CYIIECTBOBAHUSA HKCTpeMyMa (YHKIIUU

O 00NN N bW

JIBYX IIEPEMEHHBIX.

12. CpopmynupoBaTh AOCTATOUHOE YCIOBUS CYLIECTBOBAHH JKCTpeMyMa (YyHKIUH

JIBYX IIEPEMEHHBIX.

13. AJ'IFOpI/ITM X HAXO0XKICHHUA HanOOJIBIIEr0 ¥ HAMMEHBIIIETO 3HAYCHUI (I)YHKL[I/II/I B 3a-

MKHYTOH 00J1acTH.

14. Yro Takoe ckansipHoe nomue?

15. C momo1pio 4ero n300pa)kaeTcsi CKaJIIpHOE moJjie?

16. Yro Takoe rpaueHT PyHKIUH JBYX MEPEMEHHBIX?

17. Yto moka3bIBaeT rpaueHT QYHKIINHU?

18. late omnpeneneHue Mpou3BoAHOM (QyHKIIMM MO HANPaBJIEHUIO BEKTOPA.
19. Yo nmoka3piBaeT Mpon3BOAHAs ()YHKIIUHU TI0 HAIIPABICHUIO BEKTOpA?

Kpamxue memoouueckue yxazanus
Teopernyecknii OIpoc MPOBOAUTCS MOCIIE U3YUEHUS COOTBETCTBYIOIIEH TEMBI WM MEPE.T

KaKIbIM IIPAKTUYCCKUM 3aHATUCM

IHlIxana oyenku

OrneHka Bbanst Onwcanne

5 23-25 CTaBHUTCS, €CIIH CTYACHT HOJHOCTHIO OCBOMIJI MaTepHall

4 19-22 CTaBUTCS, €CIIU CTYAEHT JoIycKaeT 1-2 omuoku

3 13-18 CraBuTCS, €CIU CTYICHT M3J1araeT MaTepHall HEIOJIHO M IOMYCKaeT HETOYHOCTH B OIPEICIICHHH 10~
HATHI WK HOPMYJIMPOBKE MPABHJI, H3JIaraeT MaTepHall HEMOCIeJOBATENbHO U IOMYCKAeT OMHMOKU
CraBuTcCs, €CIM CTYACHT OOHApPY)KMBAET HE3HAHKWE OTBETa HAa COOTBETCTBYIOLIEE BOIIPOCHI, I0MyCKAaeT

2 0-12 ounoku B HOpMYIIHPOBKE OIPEISICHUI 1 PABIII, HCKAXKAIOIINE UX CMBICI, OECIIOPSIIOYHO U HEeYyBe-
PEHHO M3JIaraeT MaTepua




5.2 Ilpumepnl 3a1aHUI 1J151 BHINOJHEHHS] KOHTPOJIbHOU PadoThI

KonTposbHas padora ajis1 3a04H0i GopMbl 00yUeHHsI

1. Haiitu npenens! GyHKIMN, HE TIOIB3YACH MpaBuiioM Jlomurans

2 2
x~ —3x 2X° =21x-11
a) im ————  6) lm
x>0 2y 4Ly 1 x—11 x —11
X+2
D) i 1 cos 4x . Vx% +1-1 9 mn(sx—4js>
im ———— im — _
x>0 x-sin X x—0 ,x2+16 _a x>=\ 3Xx +5

2. UccnenoBaTh (GyHKIMK Ha HEPEPBIBHOCTD M CJICIATh CXEMATHUSCKUN 4epTEK
- (x=1) nmpu x<1,
a)y:J(x—l)z npu 1<x<3,
X npu X > 3;

1
0) y = 4% * BTOYKAX X = —4,X = —6.

3. UccnenoBath PyHKIIMU U IOCTPOUTH UX IpaduKu:

x° —27x+54
a)y=X—3,

X+ 6

6) y=1In -1.

4. Jlana QyHKIUSA Z = eX/V.

[IpoBepuTh, yIOBIETBOPSAET WIIM HET 3Ta q)yHKm/m YPaBHEHUIO
0z 0z 0 2 z

_— 4 y
ox oy Oxoy

=0.

5. Haiitn HauMeHbIIee 1 HanboJiblee 3HaYeHUs1 GYHKIUHU B 3aMKHYTO#H obsactu D:
z:x2+y2—xy—x—y; D: x>20; y>0; x+y<3.

6. UccrnenoBaTth PyHKINIO HA SKCTPEMYM
z=4-x>+xy —3y>+8x+7y-20.

2
7. Jlanst: GyHKINMS Z = arccos ~—, Touka A(1;2) 1 BekTop & =121 — 5.
X

Haiitu 1) grad z B TOUKE A;
2) MPOU3BOJIHYIO B TOUYKE A TIO HAIIPABIEHUIO BEKTOPA a.

Kpamxue memoouueckue yxazanus

ITpu BeIMONIHEHNH HEOOXOAUMO COOIOIATh CIEAYIOIINeE TpaBuiIa;

1) cTyneHT oJIKEeH BBIMOIHATH 3aJjaHusl TI0 BApUAHTY, HOMEP KOTOPOI0 COBMAAAET C IO-
cieHel udpoii ero yuedHoro mudpa;

2) Ha 00JIOKKE TeTpaau JODKHBI ObITh OTYETIMBO HAmMCaHbl (paMIINS CTYAEHTa, €ro
WHUIHAIBL, TTUD;

3) pemieHus 3aja4 HaJIO pacrojiarath B MOPSIKE HOMEPOB, YKa3aHHBIX B 3aJIaHUSX, CO-
XpaHsis HoMepa 3aj1ad. [lepes perennemM KaxIoi 3a1a4u HE0OXO0JMMO MOJTHOCTHIO BBIITUCAThH €€
YCIIOBHE;

4) pemieHus 3a7ay cieayeT u3jaraTh NOJPOOHO U 3alUCHIBATh aKKypaTHO, OOBSCHSS BCE
JEeNCTBUS U Jienast HeOOXOIUMbIE YEPTEXKH.



IlIkana oyenxu

OneHka Bbauist Onucanue
3a4TEeHO 30 3agaHusl BBIOJIHEHBI HOJHOCTHIO 1 NIPAaBMIIBHO, paboTa 0()OpMIICHA COTIACHO TPEOOBAHHSIM.
SaUTCHO 23-29 3agaHus BBIIOIHEHBI TOJHOCTHIO M IPAaBWIIBHO, paboTa oopMIIeHa COTIacHO TpeOOBaHUAM, pelie-
HHS COJIep>KaT HEKOTOPbIe HETOYHOCTH M HECYIIIECTBEHHbIE OIIUOKH.
He sauteno | 17-22 3agaHus BBIIOIHEHBI YACTHYHO, C CYIIECTBEHHBIMH OolIOKamMu, paboTa oopmiieHa He o TpeboBa-
HHSIM.
He 3auteHo | 0-17 | 3agaHus He BBITOJHEHHI WM BHIIOJIHEHB! HEIPABIIIBHO.

5.3 Ilpumepnbl TECTOBBIX 3aJaHU I

HUTOrosBonIii TeCT MO AMCHUILINHE

x2+2x+1
1. IIpenen lim ————— paBeH
P x>0 2x°2 4 P
1)0
2)
3)2
4)0,5
2
2. IIpegen lim Ox7 —5x+1 paBeH ......
x—>1/3 X—-1/3
3. Ilpenen lim arcsin_3x paBeH
x—0 5SXtgx
1)0,6
2)0
3) o
5
4)2
) 3
2 —
4. llpenen lim ———— paBeH
=3 x+1-2
1)-24
2)0
3)24
4) o
Lﬂ
. 1)«
5. IIpenen lim (1+ —] paBeH. ..
X—>© X
2
2 X
6. IIpenen lim X *+2 paBeH
x—>o| x% -2
1)e?
2)0
1
3)-
e
4)e°
x-1
7. DyHKIUA y = —,
X® -4
l)umeer TOUKY pa3pbiBa MpH X = 2
2)UMeeT TOUYKY pa3phiBa MPU X = —2
3)uMeeT TOUKY pa3pbiBa IpH X = 4

4)umMeeT TOUKY pa3phiBa IPU X = —4




8. YrioBoii ko3 PHUIKEHT KacaTelbHONW K KPUBOU Yy = 2+/X —8 B TOUKE ¢ abcruccoi
X =9 paBeH ....

9. IlpousBoaHast yHKIHUU Yy = 5% paBHa

1)2x-5 In 2

2)5" In5

3)2x-5 5

4)x? .5 x*-1

10. IIpowusBomHas BTOpOro nopsiaka GyHKIUU y = xe * paBHa
1) xe”

2)(1+ x)e”

3)(2 + x)e”

4)(3+ x)e”

11. IIpousBoaHas y! mapameTpuueckoil QyHKIMH x = 5cos’t, y = 3sin °t paBHa
3
1)-=
5
3
2)-—
5

5

3=

)3
5

12. llpousBoaHas y’' HesiBHOM (PyHKUHUU sin y = 7X + 3y paBHA
7

cosy—-3

.

cosy+3
7

cosy-—3
7

cosy+3

1)
2)
3)-
4)-
Ax=x'-4

X
1) x = 0 sBJsIETCSI BEPTUKAILHON aCUMIITOTON

13. JIna pyHKIMH y =

2) y = —x + 4 SBJIAETCS HAKIOHHOW aCHMIITOTOM
3) y = 0 sABJISIETCSA TOPU3OHTAIBHON aCHMITOTON

4)He cylecTByeT aCUMITOT

14. Ksaapar Moxyiist rpagienta QYHKIMK U = X + y°z +3z° B TOuke B(4,-1,1) paBeH ....

’ 2
15. Yacrras npousBoaHast U = X° COOTBETCTBYET (DYHKIIUU

Du=xz®+xy?’

Du=x’y+4z-1



Nu=4x-xy+y° -z

Mu=x%z1-y-z

Kpamxue memoouueckue ykazanus
I[ITM copepxaT TECTOBBIE 3aJlaHUSI C BHIOOPOM OJHOTO MJIM HECKOJIBKUX IMPABHIIbBHBIX
OTBETOB, BBOJ YHCJIA.

IlIxana oyenku

OrneHka Bbauist Onucanue
5 19-20 3alaHre BBITIOJIHEHO MOJHOCTBIO U a0COIIOTHO MPABIIIBHO.
4 16-18 3amaHue BBIMOJIHEHO MOJHOCTHIO U IIPABUIIBHO, HO PELICHUE CONCPKUT HEKOTOPhIE HETOYHOCTH U

HECYIIECTBCHHBIC OIITHOKH.

3amaHye BBIIOIHEHO HE MOJHOCTHIO, C CYHIECTBEHHBIMH OIIMOKaMH, HO TIOAXO]] K PELICHUIO, Haes
pelIeHus, METO/1 TPABUIIbHBI.

3 11-15

3aZ[aHI/I€ BBIITIOJIHEHO YaCTUYHO, UMECCT OI_III/I6KI/I, OCYHICCTBJICHA ITOMNBITKa PENICHUS HA OCHOBE I1pa-

2 1-10 .
BUJIBHBIX ME€TONOB U UJICHU PECILICHMUS.

5.4 Ilpumepsbl TECTOBBIX 3aJaHU I

Tecr 1
3
1. [Ipenen lim % paBeH
ow 377412
3
1=
) 2
2) o
3)2
2
4=
) 3
3
2. [Ipenen lim Sx_tax+s paBeH ....
xooxd y5x2 21
2
3. Ilpexen lim 2x +6x-8 paBeH ...
x> -4 X+4
4. Ilpenen lim Vx-z-t paBeH
x—>3 X —
1)0,5
2)0
3)1
4)-1
. Wi+ x -1
5. Ilpenen lim ————— paBeH
x—0 X3
11
2)-2
3)
4)0
1-—
6. [Ipenen lim L - cos 5% paBeH
x—01~-cos 3x
1)0

5
2)—
)3



3)1
4%
9

3X
7. llpenen lim ————— paBeH ...
x—0 Sin Xctg 4x

X+2

3x—4) s
8. Ilpenen lim | —— paBeH
xoe\ 3X+5

1)
2)e?
3)e*
4)e*°

4
9. Ilpenen lim {ﬂj PaBEH ...
2x -2

X—> —o0

|
10. OyskIus y = x + nx
X
1)umeeT TOUKY pa3psiBa Ipu X = 0
2)uMeeT TOUKY pas3pbiBa IpH X =1
3)umeer TOUKY pa3phlBa MIpU X = —1

4)sBrisieTcsl HENPEPHIBHON

11. ®yskuus y = x — In(1+ x*)
l)umeeT TOUKY pa3peiBa Ipu X = 0
2)uMeeT TOUKY pas3pbiBa IpH X =1
3)umeer TOUKY pa3phlBa IpU X = —1
4)sBrisieTcsl HENPEPHIBHOM

Kpamkue Memoouyeckue YKaszanus

IIT™M COJACPpKAT TECTOBLIC 3aJaHUA C BLI60pOM OIHOTO HJIM HECKOJIbKHUX ITPABUJIBHBIX

OTBE€TOB, BBO/J YHCJIa.

Illxana oyenuxu

OneHka Basl OnucaHue

5 3 3aaHne BBITOJHEHO MOJHOCTHIO M a0COIOTHO MPABIIIBHO.

4 2 3amaHue BHITTOTHEHO MONHOCTHIO M MIPABHIIBHO, HO PEIICHHE COAEPKUT HEKOTOPBIE HETOYHOCTH H
HECYIIECTBEHHBIE OIINOKH.

3 1 3agaHue BHIMTOJIHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO MOJX0 K PELICHHIO,
uyiesl pelieH s, METO] PaBHIIbHBI.

2 0 3agaHue BHITTOIHEHO HaCTHIHO, IMeeT OIMOKH, OCYIIECTBIECHA MOIBITKA PEIICHHS] HA OCHOBE
MPaBHIIGHBIX METOJOB M HJIeH PeIIeHUsL.

5.5 Ilpumepsbl TECTOBBIX 3aJaHUIA

Tect 2

1. YrioBo# Ko3p(UIMEHT KacaTENbHOM K KPUBOH y = x° —2x° +4x —7 B TOYKE ¢ abc-

LIUCCOM X = 2 PABEH ....

2. [IpousBonHas GyHKIUHU Yy = arcsin 4+/X paBHa

)1

24/x(1-16 x)




2

A/ X(1-16 x)

2

XA —4x)

1
\V1-16 x°

3. IpousBoaHas GpyHKIUK y = sin * 3x paBHa
1)12 sin ® 3x cos 3x

2) 4sin ® 3x cos 3x

3) 3sin ° 3x cos 3x

2)
3)

4)

4) 24 sin ® 3x cos 3x

4. IlponsBosHasi BTOPOro nopsiaka GyHKIUH y = Jx paBHa

1)24/x

1
2) -
e

1
3)_2\5
4y- —

5. IlpousBoHas TpeThero nopsiaka GyHKIUH y = sin 2X paBHA

1) - 2cos 2x

2) —4cos 2x

3) —8cos 2x

4)—16 cos 2x

6. IIpousBonHas y! nmapamerpudeckoi GyHKIMM X = arcctgt , y = In(1+ t?) paBHa

1
1+t?

1)

t
1+t?

3)-2t
4) 2t

2)

7. IlpousBogHast y' HEABHOM PyHKIMH Jx + \/_ -7 paBHa
) [
X
)z
X



) [f
y

ol
y

8. st pyHKIIMNU y = 9%
- X

1) x = 3 sBIsIETCS BEPTUKAIBHOW aCUMIITOTOM

2)y
3)y

4) x = —3 ABJISETCS BEPTUKAILHON aCUMIITOTON

X —1 SIBIISIETCSA HAKJIOHHOUW aCUMIITOTOH

0 SBJISAETCS TOPU30HTAIBLHOM ACUMITOTON

3 2
9. KonnuecTBO KpUTHYECKUX TOUEK PYHKIUU y = x° +5x° + 7x -1 paBHO ....

2

10. dynkmus y = # BO3pAcTaeT Ha
1) (- »;0)

2)(0;2)

3)(L2)

4) (2 ;400 )

Kpamkue memoouueckue ykazanus
I[ITM copepxaT TeCTOBBIC 3aJaHUsI C BHIOOPOM OJHOTO WJIM HECKOJIBKUX MPAaBHIIbHBIX
OTBETOB, BBOJI YHCJIA.

IHlIxana oyenku
Ornenka Bamsr Omnucanne
5 3 3aj1aHKe BHITOJHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
33.[[3.1‘[1/18 BBIINIOJIHEHO MOJIHOCTHIO U MPAaBUJIbHO, HO PEIICHUE COACPKUT HEKOTOPHIC HETOYHOCTU U

4 2
HECYIIECTBEHHBIC ONTHOKH.

3 1 3agaHue BHITOJIHEHO HE MOIHOCTBIO, C CYIECTBEHHBIMHU OIIHOKAMU, HO MOJIXO K PELICHHIO,
WJiesl PEIICHNs], METO]I [IPABHJIHHBI.

2 0 3agaHune BBIMOJHEHO YaCTHYHO, MIMEET ONIMOKH, OCYIIECTBIICHA MOMBITKA PEIICHUS Ha OCHOBE

IpaBUJIbHBIX METOJOB U I/I)Z[Cfl PEUICHUS.

5.6 Ilpumepsbl TECTOBBIX 3aJaHUI
Tecr 3

1. KBagpaT Moayins rpaaueHTa QyHKIMM U = xz — Yy — z B Touke C(5,-3,1) paBeH .... .

2. YnCI10 KPUTHYECKHX TOYEK PYHKIMK z = 2x° — x° + 3y’ — y PaBHoO ....
3. YacTHas npou3BOJHAS U, = X —1 COOTBETCTBYET (DYHKIMU
Du=xz®+xy°’

2)u
Nu=4x-xy+y° -z

x’y+4z-1

Nu=xz-y-1z

4. Oynkuus z = x2 - Xy2 +y BTouke M(1;1) B HampaBIEeHUU BEKTOpa a = 6i- 8]



1)Bo3pacTaer
2)yObIBaeT

3)He onpeneneHa
4)cranoHapHa.

5. YactHas npou3BoHas z'. (PyHKIMM ABYX NEPEMEHHBIX Z = -3x3y +y? +2 paBHa
1) - 9x 2 %

2) - 9x2y +2y

3) —9x%y —3x + 2y

4) - 9x 2y +2

6. [Tonnsnii muddepennman GyHKIUU ABYX MEPEMEHHBIX Z = 5X — 3y 2 JMeer BHL:
1)dz = 5dx

2)dz = —6ydy

3)dz = 5dx + 6ydy

4)dz = 5dx — 6ydy

7. 'paguent GyHKIUU Z = 2X 2 13y BTOUKE M(2,-4) paBeH

8. HacTHasl IPOM3BO/HASI BTOPOrO MOpsiaKa z), (QYHKIUU ABYX MEPEMEHHBIX

Z= 3x2y+4y3 paBHa

1)6xy
2)24 y

3)6xy +3x2 4 24 y

4)3x% + 24y
9. CmelnanHas mpousBoAHast zy, GyHKuuyM z = 2x? —4xy + y® - 2 paBHa ...

10. JIns GyHKIME z = 2xy + y2 CIPaBEIUBBI COOTHOIIEHHUS

poz_ o
ox oy

0
2) —Z—2y = 2X
oy

0
3) —Z—2y=0
oX

oz 0z
4) —+—=0
ox oy



Kpamkue memoouuecxue ykazanus

I[ITM coxpepaT TECTOBBIC 3aJaHHUS C BHIOOPOM OJHOTO WJIM HECKOJIBKUX MPaBHIIBHBIX
OTBETOB, BBOJI YHCIIA.
LlIxana oyenku

Ornenka | bammst Onucanne
5 3 3agaHue BHIOJIHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 2 3agaHue BEIITOJTHEHO MONHOCTHIO U IPABWIIBHO, HO PEICHHE COJEPKHUT HEKOTOPBhIe HETOYHOCTH M HECy-
IIECTBEHHBIE ONINOKN.
3 1 3amaHue BEIITOJIHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO ITOJXO K PENIeHHIO, HAes pelie-
HM$1, METOJ] IPaBUJIbHBI.
2 0 3a/1aHye BBINOJIHEHO YaCTHYHO, UMEET OMIMOKH, OCYIIECTBIICHA [IONbITKA PELICHNS HA OCHOBE IIPABHJIb-

HBIX METOJIOB U MJEH PEIICHHS.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LlenssMu OCBOEHMSI AMCHMIUIMHBI «MaTeMaTHYeCKUH aHalM3 MOIYJIb 2» SBISIOTCS
U3y4eHHE OCHOBHBIX MATEMaTHYECKHUX TIOHATUH, MX B3aUMOCBS3M M pa3BUTHSA, a TaKKe
OTBEYAIOIIMX MM METOAOB PacdéTa, MCHOIb3YeMbIX Ul aHaN3a, MOJICIUPOBAHUS U PELICHUS
NPUKIIAJIHBIX 33/1a4.

3a1aun OCBOCHUS TUCIUIUIMHBIL: Pa3BUTHE AITOPUTMHYECKOTO U JIOTHUECKOTO MBIIIICHUS
CTYAICHTOB, OBJIJICHUE METOJIAMH UCCIICIOBAHUS U PEUICHUS MAaTeMaTHUECKUX 3a/1a4, BHIpaOOTKa
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. [lepeueHp MIaHUpPyEeMBIX PE3yJIbTaTOB OOYUEHHS 1O AUCIHUILTUHE (MOJIYIIO),
COOTHECEHHBIX C IUIAHHPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa30BaTEIbHON MHpPOTrpaMMBl,
npezcTaBieH B Tabnuue 1.

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

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE
Kox 1 Kon u
OPMYJIUPOBKA
Hassanwne OITIOII dopMmyaupoBKa Q)Hﬁﬂ;’xafopa Koz
BO, cokpamienHoe
KOMIIETEHIINN JOCTIKCHUSA pe3yib DopmynupoBKa pe3yibTaTa
KOMITCTCHITUH
Tara
09.03.02 OIIK-1 : Cniocoben OIlK-1.1B : P/l 3HaHUEe | OCHOBHBIX MOHATHHA U
«VIHpopMaMOHHBIE | IPUMEHSTH Oo6nanaer CBOWCTB OOBEKTOB
CHCTEMEI 1 €CTECTBEHHOHAyYHbIE | MaTeMaTH4eCKOU MaTeMaTHICCKOTO
TEXHOJIOTHUH 1 OOIIeHHKEHEPHBIE | KYJIBTYypOil U aHaIm3a
(b-1C) 3HAHMS, METOIBI CHCTEMHBIM P12 VYMeHue | TPUMEHATH METO/IBI
MaTEeMaTHICCKOTO MBIILICHUEM, MaTeMaTHISCKOTO
aHalln3a u MO3BOJIIONIIMH B aHaJIM3a pu
MOJEITUPOBAHUS, po¢eCCHOHATBHOM peLIeHnt 3a1a4
TCOPETUUYCCKOTO U JCATCIIBHOCTHU PI[3 Hasbix UCIIOJIB30OBAHUS
OKCIICPUMEHTAJIBHOTO | MCIIOJIb30BATH OCHOBHBIX HOHﬂTHﬁ,
HUCCJIICAOBAHNUA B MAaTCMaTHYCCKUC (l)opMy_]'[ U METOJ0B
HpO(I)eCCHOHaHBHOﬁ METOJbI U MaTeMaTU4YECKOr o
JIeATEIIbHOCTH WHCTPYMEHTHI IS aHaIM3a IpH
IPOBCACHHUS CaMOCTOSITETLHOM
KpUTHYECKOTO 5 pelleHnH 3a1a4
aHaJM3a CUTYyalHi,
MOJEMPOBaHUs U
MIPOTHO3UPOBAHUS
pa3BuTHA
MPOIECCOB U
SIBIICHUI

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 — L{eneBble OpueHTUPBI BOCIUTAHUS

®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

®opmMupoBaHue KOMMYHMKATHBHBIX HABBIKOB M KYJbTYPhI 001IEeHH

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

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

JucuunnuHa «MareMaTudecKuil aHajanu3 MOAYJdb 2» OTHOCHTCS K 00s3aTeIbHOM 4acTu
«bnoka 1 Iucuummiuael (Moynun)» ydebHnoro tuiana Hampasierus 09.03.02 MudopmanmonHbie
CUCTEMBI U TEXHOJIOTHUH.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0veM aucuUIUIMHBL (MOIYJsl) B 3a4eTHBIX EAMHUIAX C YKa3aHUEM KOJIMYeCTBa
aKaJeMUYECKUX YacoB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydarommumucs (10 BHIAM
y4eOHBIX 3aHATHI) M HAa CAaMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- OO0BbeM KOHTAaKTHOM paboThI (4ac)
Cemectp | emKocTb
(0D0)
Hassanue OITOIT @opma Yactb WA Breaynu- CPC @opma
o0yye- AynuropHas aTTec-
BO st VII Kypc TOpHas S
(300, (3.E) | Beero 1
0300) nex. | mpak. | ma6. | TIA | KCP
09.03.02
Hugopuauionbie | 34,0 | ) g 2 4 17 | s | 8 o 1| o [1z] »
CHCTEMBI U
TEXHOJIOTHHI

4 CTpyKTypa U co/iepKaHue M CUMILITUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjinHbl (MoxyJs) nis 300

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

Tabnuna 3.1 — Paznensl TUCHUIUIMHBL (MOAYJIs), BUABI yU€OHOM AeATeIbHOCTH U (OPMBI

TeKymero Koutpoius ans 300
| Ne I HaszBanue TeMbl | | Koi1-Bo 4acoB, OTBEJEHHOE HA I Dopma I




Kog pe- TEKYIIEro KOHTPOJIS
3yJIbTaTa Jlex IIpakr JIab CPC
00y4eHust
Pl TEOPETUUECKUH OIIpoc,
1 | Heonpenenéuusrii mHTErpai P12 P}B 3 3 0 25 KOHTpOJIbHAs pabora,
> TecT Nel
Pl TEOPETUUECKUH OIpOoC,
2 | Ompenenéunslit uHTErpan P12 P}IS 3 3 0 25 KOHTpOJIbHast pabora,
> TecT Ne2
Pl TEOPETUUECKUH OIIpoc,
3 | HecoGcTBeHHEBIH HHTETpaT P2 P}B 0 0 0 20 KOHTpOJIbHAs pabora,
> TecT Ne2
TEOPETHYECKHUH 0mpoc,
4 Mudepennmansuie P P2I[113, 3 2 2 0 26 KOHTpOJIbHast padora,
YpaBHEHUs 112, PIL recr Ne3
Pl TEOPETUUECKUH OIIpoc,
5 | Pans PI P’)IS 0 0 0 31 KOHTpOJIbHAs pabora,
? TecT Ne4
Hroro no Tadsuue 8 8 0 127

4.2 Copnep:xanue pa3aejoB H TeM JUCHUAILTUHBI (Moxyas) aisa 300

Tema 1 Heonpeoenénuoviii unmezpa.

Conepxxanne Tembl: OrmnpenesneHus] MepBOOOPA3HOW M HEONPENeIEHHOTO0 HHTETpaa.
Teopema cyiecTBOBaHUS HEONPEAECIEHHOT0 HHTerpana. CBoMCTBa HEONPEAECIEHHOTO HHTETpaJIa.
Tabnmuua OCHOBHBIX MHTErpasioB. HemocpencTBeHHoe uWHTErpupoBaHue. VHTerpupoBanue
METOZIOM BHeceHus: GyHKUMM 1oJ 3HaK jaupdepeHumana. 3amMeHa MEpEeMEHHOH B
HeolpeaeneéHHoM uHTerpane. MurerpupoBanue no yactsaMm. HHTerpupoBaHue NpOCTEHIINX
pauMoHANIBHBIX Jpobel. MHTerpupoBaHue HENpaBUIbHBIX PAallMOHAIBHBIX ApoOeil. Briaenenue
LEeJIOM 4YacTH U3 HENpaBWJIbHOM palUoOHaIbHOW Jpobu. HMHTerpupoBaHHE MPOU3BOJIBHBIX
paunoHaIbHBIX Jpo0eit. Pa3nojkeHue npaBUIbHON paliMOHAILHON JpOoOU Ha CyMMY ITPOCTEHIINX
palMoOHANBHBIX  ApOOe METOJOM HeompeneneéHHbIX Kod(duuueHntoB. MHTerpupoBanue
HEKOTOPBIX BHJIOB TpUroHOMeTpuueckuX (GyHkuui. [loHnxkenue creneHu. 3ameHa nepeMeHHON
IpU MHTETPUPOBAHUM TPUTOHOMETPUYECKUX (QYHKIMH. YHHBepcalbHas TPUTOHOMETpUYECKas
NOJCTaHOBKA. VIHTerpupoBaHUEe HEKOTOPHIX MPPALMOHANBHBIX (QYHKIUI. 3aMeHa NmepeMeHHON
pu MHTErPUPOBAHUA HApPaLMOHAIBHBIX GyHKIUH. ObpatHas ITOJCTAaHOBKA.
TpuroHomeTpudecKue moJACTaHOBKH.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHJapTHAs.

Buasl caMoCTOATENBHON TOATOTOBKU CTYIEHTOB 110 TEME: MOATOTOBKA K MPAKTUYECKUM
3aHATUSAM, MOJIrOTOBKA K TEOpPETHYEeCKOMY orpocy, u3ydeHue marepuaisa B D0C (Moodle),
MIOATOTOBKA K MITOroBOMy TECTy 1O JUCHUIIIIMHE.

Tema 2 Onpeoenénnuiii unmezpa.

Copepxanue Tembl: 3ajadya O IUIOIIAAM KPHUBOJIMHEWHON Tpaneuuu. OmnpezneneHue
ONpENENEHHOT0 MHTETpana. ['€OMeTpUYeCKnid CMBICI OINpPENEeNEHHOr0 HHTerpana. Teopema
CYILIECTBOBaHMs oINpeAenéHHoro uHrerpana. CBoiicTBa ompenesnéHHOro mHrerpana. CBOWCTBO
aJJIMTUBHOCTH ompeaenéHHoro uuterpana. OleHka ompenesn€HHOro HHTerpaia. Teopema o
cpenHeM 3HadeHMM. [Ipon3BojHas MHTErpaja mo NEPEMEHHOMY BEpXHEMY Ipeneny. BriBon
dbopmynsr Hetotona-JIeitbamIa 111 BEIYUCTIEHUS ONPEASIEHHOT0 HHTeTpaia. TeopeMa o 3ameHe
NIEPEMEHHON B OIpenenéHHOM HHTerpane. MHTerpupoBaHue Mo 4YacTsM B ONPEIEIEHHOM
uHTerpane. ['eomerpuueckre MpUIIOKEHUSI ONpPENeNEHHOI0 UHTErpaia. Beruncinenue rmiomanu
IUIOCKOW (PUTYpBI B JIEKapTOBBIX KOOpJAMHATaX, B MapaMeTpuueckoid (opme B JI€KapTOBBIX
KOOpJIMHATaxX, B MOJIAPHBIX KOOpJAWHATaxX. BeluncieHwe IMHBI Iyrd KPUBOW B JEKapTOBBIX
KOOpJMHATaxX, B THapamMeTpuueckoi ¢opmMe B JAEKAPTOBBIX KOOPAMHATAX, B MOJISIPHBIX



KoopauHaTax. Beruucnenne o0bpEMa Tena BpalleHus BOKPYT KOOPAMHATHBIX ocell. Brruncnenue
00BbEMa Tesa 1o U3BECTHOM IIJIOIIAIN TONEPEUHOTO CEUSHMS.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TE€XHOJIOTUH: CTaHJapTHAs.

Bunsl caMOCTOATENBHON MTOATOTOBKU CTYACHTOB II0 TEME: IOATNOTOBKA K IIPAKTHUYECKUM
3aHATHUSAM, HNOJArOTOBKAa K TEOPETHYECKOMY oIpocy, u3ydeHue marepuansa B D0C (Moodle),
IIOATOTOBKA K MITOroBOMy TECTy IO JUCLUILIIMHE.

Tema 3 Hecobcmeennvlii unmezpa..

Conepxanne Tembl: OmnpeznereHHe HECOOCTBEHHOTO WHTETpalia C OJHUM WIH JBYMS
OeckoHeuHbIMU npenenaMu. OnpezencHrne HecOOCTBEHHOTO HHTETpajia ¢ KOHEUHBIMU IMpeieIaMu
OoT paspbiBHON ¢(yHKIuMH. CXOAMMOCTH W PAcXOAMMOCTh HECOOCTBEHHBIX HHTETPAJIOB.
AOcComoTHasT  CXOIUMOCTh  HECOOCTBEHHBIX  HMHTErpasioB. PaBHOMEpHas  CXOAMMOCTb
HecoOCTBEHHBIX MHTErpajioB. OLeHKa HECOOCTBEHHBIX HHTEIPAJIOB.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CAMOCTOSITEIbHOE U3yYEHUE TEMBI.

Bupl caMocTOSITEIbHOM MMOATOTOBKH CTYJCHTOB IO TEME: TIOJrOTOBKA K TEOPETHUECKOMY
omnpocy, uzydenue matepuana B 90C (Moodle), noaroroska k IToroBomy TecTy 1o TUCHMILIMHE.

Tema 4 Jugpgepenyuanvhvie ypasHnenus.

Conepxxanne Tembl: OOmue moHATUS: TUdGEpeHINATIbHOE YpaBHEHHE, IOPSI0K
T epeHnaIbHOro ypaBHeHUs, peleHne qudQepeHnaibHoro ypaBHeHus, oouiee pereHue
mudepeHnaIbHOr0  YpaBHEHHsI, HadallbHBIE YCIOBHS AU QepeHINaTbHOTO YpaBHEHHS,
yacTHOe pemieHue AudQepeHnanTsHoro ypaBHeHUs, ocoboe pemieHue auddepeHnaibHoro
ypaBHeHus, 3a1a4ya Kouu, uaTerpaibubie KpuBble. Teopema CyliecTBOBaHUS U €IMHCTBEHHOCTU
pemwenus  3amaun  Komm.  JluddepeHuuanbHple  ypaBHEHHs ~ IEpBOro  MOpsAKa.
HuddepeHumanpaple ypaBHEHHS TIEpBOTO TOPSAKA C  Pa3ACISIIOIIAMUCS TEPEMEHHBIMH.
Jlunelinple nuddepeHIranbHble YpaBHEHHMs MEpBOro Imopsaka. YpaBHeHHs bepHyiiu.
Onnoponubie ¢yHkuuu. OmgHOpoaHble MudepeHaTbHbIe yPaBHEHUS IIEPBOTO MOPSAKA.
Huddepenumansaple  ypaBHEHHMs  NEpBOro  mopsaka B HOJHBIX  AuddepeHunanax.
Jluddepenumanpuple  ypaBHEHHUS BbICIIMX MOpsiakoB. Jluddepenuumanbuble ypaBHEHHS,
JIOMYCKAOIMe TOHIKEHUE BBICIINX MOPAIKOB. JIuHelHble onHOpoaHbIe AU(depeHInanbHble
ypaBHEHUS BBICHINX MOPSAKOB. CBOWCTBA YAaCTHBIX pelieHui. JInHeHHO 3aBUCUMbIE U JIMHEHHO
HE3aBUCHMbIE uacTHble pemieHus. DyHaameHTanbHas cUCTeMa 4YacTHBIX perieHuil. OOmiee
pelIeHHe OJHOPOAHBIX JHMHEMHBIX JU(P(PEepeHINaTbHBIX YPABHEHUH BBICIIUX IOPSIKOB.
Jlunelinble ogHOpOAHbIE AU(QepeHIanbHble YPaBHEHHs BBICIIUX MOPSIKOB C MOCTOSHHBIMU
kod(urmentamu. XapakTepucTuueckoe ypaBHeHHe. YacTHble W oOIee pemieHus JTUHEHHBIX
OJTHOPOJHBIX AH(QepeHInanbHbIX YpaBHEHNUH BBICIINX MOPSAIKOB. JIMHEtHbIE HEOJIHOPOIHBIE
muddepeHIManbHbIe YpaBHEHHS BBICILIUX MOPSAIKOB C TOCTOSHHBIMU Koappunmentamu. Teopema
0 CTPYKType OOLIero pemeHus JTUHEHHOTro HEOJHOPOJHOrO YpPaBHEHHUS BTOPOro MOpsIKa C
MOCTOSTHHBIMU KO3 puienTaMu. HaxoxxieHre 4acTHOTO pelieHus JIMHEHHOTr0 HEOJTHOPOIHOTO
YPaBHEHMsI BTOPOTO TMOpSJKAa C IMOCTOSIHHBIMM KO3(G@HUIMEHTaMH 10 BUAY NpaBOd YacTu
YpaBHEHHS U KOpHSAM XapaKTePUCTHYECKOTO ypaBHEHUs. PerieHne cucteM JHMHEWHBIX
TuddepeHIMaIbHbIX YpaBHEHHH IEepBOro MOpsAAKa C MOCTOSHHBIMH KOX(QQPHUIHMEHTaAMHU C
MOMOIUIbIO XapaKTEPUCTUYECKOTO YPABHEHHUS.

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHasl.

Buibl caMoCTOSATENBHOM MOATOTOBKH CTYIEHTOB 10 TEME: IOJTOTOBKA K TEOPETUYECKOMY
OIpocy, MOATOTOBKA K MPAaKTUYECKOMY 3aHATHIO, u3yueHue marepuasa B JOC (Moodle),
NOAroToBKa K ITOroBoMy TecTy o AMCLMILINHE.

Tema 5 Paowr.



Copnepxxanue Tembl: IloHsATHE YHCIOBOTO psfa, OOMIMK YJI€H psisa, YaCTUYHAs CyMMa.
Cxonsmmiicss u pacxonsimuiicas yuciaoBod psaa. Cymma uuciioBoro psiza. OCHOBHbBIE CBOMCTBA
YUCIOBBIX PSIOB. YMHOKEHHE 4YHCIOBOro psjna Ha uyucio. Cymma 4YMCIOBBIX DSIZIOB.
OrOpacpiBanrie k TepBBIX YJICHOB YHCIOBOTO psaa. [apmonmveckui psa. OOOOIICHHBIN
rapMoHu4eckuid psa. HeoOxoaumblil MpU3HAK CXOTUMOCTH YHCIOBOTO PAa U €ro CJIEICTBHE.
JlocratouHbple TPU3HAKK CXOAMMOCTH YHCIOBOTO 3HAKOIOJOKUTEIBHOIO psja: IpU3HAK
CpaBHEHMs, TpeAeTbHBIA MpHU3HAK CcpaBHeHUs, npus3Hak JlamamOepa, mnpusHak Komm,
WMHTErpajdbHbld Npu3Hak Komm. 3HaKONmEepeMEeHHBIM M 3HAKOYEPEIYIOIIMICS YHCIOBOM psi.
[Tpu3nak JleiibHMIa UIsi 3HAKOYEPEAYIOMIETOCS YHCIOBOTO psiga. AOCONIOTHAS U yCIOBHAs
CXOJIMMOCTh 3HAaKOIEPEeMEHHOIro 4YHcioBoro psaa. I[lpu3Hak aOCOIIOTHOW CXOOUMOCTH
3HAKONEPEMEHHOIO 4MCIOBOro psina. DOyHKUMOHAIBHBIM psifi, TOYKH CXOAMMOCTH U
pacxoauMOCTH (PYHKIMOHAIBHOTO psifa, 00JacTh CXOAUMOCTH (PyHKIMOHAIBHOTO psaga. Cymma
¢ynkunonanpHoro psjga. CreneHHo psin. MHTEpBanm M paguyc CXOAMMOCTH CTETIEHHOIO psija.
Cymma creneHHoro psaa. PaBHomepHas cxomumocTs. [Ipu3Hak paBHOMEPHOW CXOAMMOCTHU
¢dynkunonanpHOro psina. MurerpupoBanue n auddepeHnrpoBanue (yHKINOHAIBHBIX PSI0B.
AOcomoTHas CXOAUMOCTh (YHKIIMOHATIBHOTO psiaa. Pasnoxkenue GyHKIUI B CTEIICHHBIE PSIbL.
Psinpt Teiinopa u Makinopena. [IpubnukeHHble BBIYUCIEHUS ¢ TIOMOIIBIO PSJIOB.

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: CAMOCTOSATEIbHOE U3YYEHNUE TEMBI.

Buabl camocTosATenbHON NOATOTOBKHU CTYAEHTOB 110 TEME: OJATOTOBKA K TEOPETUYECKOMY
ompocy, usydenue marepuana B DOC (Moodle), moaroroBka k ITOroBoMy TECTY 1O TUCITUTUIHHE.

5 Meroauyeckne YyKazaHusl sl OOY4YAIOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHUI0 [JUCHMIUIMHBI H 10
o0ecIeYeHNI0 CaMOCTOSITeJIbHOM padoThI

[lpu peanuzanuu AUCUUIUIMHBI (MOJIYJIsI) TIPUMEHSIETCS SJIEKTPOHHBIA Y4eOHBIH Kypc,
pa3MeNIEHHbIN B ccTeMe AIIeKTpoHHOTro 00yuenus Moodle.

Jlnist obecrieueHnst CHCTEMAaTHIECKON U PEryISIpHON paOOThI IO M3YYSHHIO JUCIUTUTMHB U
YCIIEIIHOTO HPOXOXKJICHUS TEKYIIUX M MPOMEXYTOUHBIX KOHTPOJbHBIX HCIBITAHUH CTYAEHTY
PEKOMEHAYETCS TPHUIEPKUBATHCS CIICAYIOMIETO MOPsAKA 00yIeHUS:

- CAMOCTOATENIBHO ONPEAETUTh 00BEM BPEMEHH, HEOOXOJUMOT0 /ISl MPOPabOTKH KaXKA0H
TEMBI;

- peryispHO H3ydaThb KaXAYK TEeMY IUCLHUIUIMHBI, MCIONb3ys pa3iuuHble (HOpMBI
MHAUBUAYaJIbHON paboThI;

- COTJIaCOBBIBATh C MPEIOIaBaTeNeM BH/Ibl PA0OTHI [0 N3YUYEHUIO TUCIUIINHBI.

[Ipu BBIONHEHNH WHAWBUAYAIBHBIX JIOMAIIHUX 3aJaHUH HEOOXOJWMO HCIIOIB30BaTh
TEOPETUYECKUI MaTepual, JeaTh CCbUIKM Ha COOTBETCTBYIOIME TEOPEMBI, CBOMCTBA, (HOPMYJIbI
u ap. Pemenne MJI3 BeIOMHSETCS TOAPOOHO W COAEPKUT HEOOXOAWMBIC IMOSICHUTEIILHBIC
CCBUIKH.

CaMocCTOATENbHOCTh B yUeOHON paboTe CHocOOCTBYET pa3BUTHIO 3aMHTEPECOBAHHOCTH
CTyJAGHTAa B U3y4yaeMOM MaTepuale, BbIpaOaThIBa€T Yy HEro YMEHHE U MOTpeOHOCTh
CaMOCTOSITENIFHO TIOJIy4aTh 3HAHHS, YTO BeChbMa BAXKHO JUIS CICHHAINCTA C BBICIIAM
o0Opa3oBaHHEM.

Lenbto camocToATENBHOM PabOThl CTYJEHTOB SBJISETCS OBNaJeHHE (PyHAaMEHTaIbHBIMU
3HAHUSMH, TPOPECCUOHATBHBIMA YMEHHUSMH U HAaBBIKAMU JIEATEIILHOCTH 0 MPOQHIIIO, OIBITOM
TBOPYECKOM, UCCIEA0BATEIbCKOMN AEATEIBHOCTH.

CamocrosaTenbHass paboTa CTyAEHTa BKIJIIOYAeT CJEAYIOLIHE BH[bI, BBIOJHSIEMbBIE B
cootBercTBUU ¢ ®PI'OC BO u pabouum y4yeOHbBIM IIIaHOM:



- ayAWTOpHasl CaMOCTOsITeNbHasi paboTa CTyAEHTa MOJ PYKOBOACTBOM M KOHTPOJIEM
npernojaBaresns Ha Jekuuu. [Ipy npoBeneHUM NMPAKTHYECKUX 3aHATHAX NMpuMeHseTcs «Meton
KOOIIEPAaTUBHOTO OOYYEHHUs»: CTYAEHTHl paboTaloT B Manbix rpynmax (3 — 4 den.) Haj
VH/IMBUYaJIbHBIMU 33JJaHUSMU, B IIPOLIECCE BBIMOJIHEHUS KOTOPbIX OHU MOT'YT COBEIIATHCS APYT
Kk npyry. IlpenonaBarens, B CBOIO ouepenb, HaOMIOMaeT 3a pabOTON MalbIX TPYII, a TaKxkKe
[IOOYEPETHO PA3bICHAET HOBBIM yueOHbIM MaTepuan MailbIM IpyIaM, KOTOpbIE 3aKOHYWIN
paboTaTh HaJ MHAUBUAYAJIHHBIMU 33IaHUSIMH T10 MIPEIBIIYIIEMY MaTepuay;

- BHEayJUTOpHas CaMOCTOATENbHAs paboTa CTyAEHTa: M3y4YEHHE TEOPETUYECKOro
MarepHaia, IOAr0TOBKa K ayTUTOPHBIM 3aHATHIM (JIEKIUS, IPAKTUYECKOE 3aHATUE, KOJUIOKBUYM,
KOHTpOJIbHAsE paboTa, TECTUPOBAHHE, TEOPETHUYECKUI ONpoc), JOMOIHUTENbHBIE 3aHATHS,
TEKYIHE KOHCYIbTALUH 110 TUCIHUILIIHHE.

KoHTponb ycreBaeMOCTH OCYLIECTBISETCS. B COOTBETCTBUU C PEHTHHIOBOW CHCTEMOM
OLIGHKHM 3HaHUH cTyneHToB. OueHka no qucuuiuiae onpeaensercs no 100-0anbHoi mKane Kak
cymMMma OamioB, HaOpaHHBIX CTYIEHTOM B pe3yibTaTe paboTbl B ceMecTpe: 00s3aTelbHbIMU
OallaMM  OLIEHUMBAeTCS IIOCELIEHUE JIEKIMOHHBIX 3aHsATHH, paboTa HA MPAKTHUYECKUX
(ceMUHapCKUX ) 3aHATHUAX, TEOPETUUECKUN OTIPOC, TECTHI, BBIIIOJHEHHE KOHTPOJIBHBIX padoT, /13,
IPEIYCMOTPEHHBIX YI€OHBIM IJIAHOM.

Pacnpenenenue 6amioB 10BOJUTCA A0 CTYIEHTOB B Hauajle CEMECTpa.

VY4eOHBIM TIaHOM IPEAYCMOTPEHBI KOHCYJIBTAI[UH, KOTOPBIE CTYIEHT MOXKET MOCEIaTh
0 KEJaHUIO.

[Tpu peanu3anuy AUCHUILTMHBI (MOJTYJIS ) TPUMEHSETCSI AJIEKTPOHHBINA y4eOHBIN KypC,
pa3sMeLEHHbIIN B CUCTEME 3JIEKTPOHHOro 00ydenuss Moodle.

5.2 OcobeHHocTn opraHuzauuu OO0y4YeHUs] I JIML € OrPAHMYEHHBIMH BO3MOKHOCTAMM
310pPOBbSI U HHBAJIM/I0B

[Tpr HEOOXOMMMOCTH OOYJAFOIIUMCS U3 YUCIIA JIUI C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBbSI 1 HHBAJIUJIOB (110 3asIBJICHHIO 00YUYAIONIEroCs) MPEIOCTaBIseTCs yueOHas
uH(pOpMAIUs B JOCTYIHBIX (POPMaxX C yI€TOM MX WHAMBUIYATbHBIX ICUXO(DU3HIECKUX
0COOEHHOCTEH:

- JUIs JIULL C HAPYLIEHUSIMU 3PEHUS: B IeUaTHOU (hopMe yBETMUEHHBIM LIPUPTOM; B popMme
NIEKTPOHHOTO  JOKYMEHTAa; WHAVBUAYAJIbHbIE  KOHCYJbTallUd  C IIPUBJICYEHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUSI, KOHCYIbTALIUH U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3IeKTPOHHOTO IOKYMEHTA;
UHAVBHUAYaJIbHbIE KOHCYJIbTAlUM C TPUBJICUEHUEM CYpPAOINEPEBOIUMKA; WHIUBUIYyaIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JIBUTATEIILHOTO arnmapara: B ne4atHoil oopme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBHUyaJIbHBIE 3a]JaHNUs, KOHCYJIBTALlUU U JIp.

6 ®oH OLEHOYHBIX CPeACTB IS NPOBeJAeHUs] TeKYIero KOHTPOJIsi U IIPOMe:KYTOYHOM
aTTrecTanuy 00y4arImmXxcs 1o JMCHUIIMHE (MOLYJTI0)

B coorBerctBun ¢ tpeboBanumsmu PI'OC BO mns arrecranmm oOydaromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUH IUIAHUPYEMBIM pe3yibTaraM OOYYEeHHS TI10
JTUCIUTIINHE (MOAYJITIO) CO3/1aHbl (POHIBI OIIEHOYHBIX CPe/CTB. THIMOBBIE KOHTPOJIBHBIE 3a/IaHMUSI,
METOJMYECKUE MaTepUallbl, OIPEACIAIONIME MPOUEAYPhl OLEHHUBAHUS 3HAHWUM, YMEHHUU U
HAaBBIKOB, a TAK)KE KPUTEPHUH U TTOKA3ATEH, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHUM, YMEHU, HABBIKOB
U XapakTepu3ywlinue OdTambl (HOPMHUPOBAHHS KOMIIETEHIMH B  MPOILIECCE OCBOSHUS
o0pa3oBaTenbHOI MporpamMmsl, npeacrasieHsl B [Ipunoxenun 1.



7 Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneuyeHue TUCHUILINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. Axkcenos, A. II. Marematnueckuii ananu3 B 4 4. YacTp 2 : yueOHUK U MPAKTUKYM JJIS
By30B/ A.Il. AkcenoB. — Mocksa: M3parensctBo FOpaiit, 2024. — 344 c. — (Bniciiee
obpazoBanue). — ISBN 978-5-534-03512-4. — Tekct : snexrpoHHbiid // OOpa3zoBarenbHas
mwiarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537664 (nmara oOpameHus:
19.05.2026).

2. Maremarnueckuii ananus : yaeOHoe nocodue / O.W. Boponun, B. A. XKynero, C. M.
HemunoB [u ap.]. ; mox pen. A. M. Ilonosa. - Mocksa ; Bonorna : Uadpa-Umxenepus, 2024. -
224 ¢. - ISBN  978-5-9729-1720-4. - Tekcr : oanekrponned. -  URL:
https://znanium.ru/catalog/product/2171787 (nata obpamenus: 31.05.2026)

3. Hlarun, B. JI. Martemaruueckuii aHanu3. ba3oBble MOHATHUSA : yaeOHOE mocoOue s
By30B / B.JI. lllarun, A. B. CokosnoB. — MockBa : U3parensctBo Opaiit, 2024. — 245 c¢. —
(Boiciiee  o6pazoBanme). — ISBN 978-5-534-00884-5. — Tekct : 9neKTpOHHBIA //
O6pazoBarenpHas 1maatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/537307 (mara
obpamenus: 12.03.2025).

7.2  Jlonoanumenvnasa numepamypa

1. Usanosckas, B. FO. KpaTkuii kypc MmaTemMaTudeckoro ananmsa : yaeoOHoe nocodue / B.
1O. MBanoBckas. — Bosorga : BIMXA um. H.B. Bepemaruna, 2025. — 96 c. — Tekcr :
IICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTEIHAS cucTeMa. — URL:
https://e.lanbook.com/book/518962 (nata obpamenus: 25.05.2026). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

2. Kparkuii kypc matremaruueckoro ananuza. T. 1. luddepennmansnoe u nHTErpaibHOE
ucuncieHuss (YHKIUH OIHOW mepeMeHHOW. Psmbl : YdeOHUK [DIEKTpOHHBIA pecypc]
Ouzmatiurt , 2015 - 444 - Pexxum noctyna: https://znanium.com/catalog/document?1d=293958

3. Ilumager, B. C. Marematndeckuii aHaim3. Teopus u mpakTuka : yaeOHoe mocooue /
B.C. lllunayeB. — 3-¢ u3a. — Mocksa : UHOPA-M, 2026. — 351 c¢. — (Bricuiee oO6pazoBanue).
— DOI 10.12737/5267. - ISBN 978-5-16-010073-9. - Tekct : snektponHbii. - URL:
https://znanium.ru/catalog/product/2235902 (xara obpamienus: 31.05.2026)

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI0uas npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodX00UMOCmMU):

1. O6pazoBarensHas miatpopma "FOPANT"

2. Cucrema snextponnoro ooydenus BI'YDC (http://edu.vvsu.ru)

3. CIIC Koncynprantllmtoc http://www.consultant.ru/

4. DOnektpoHHas OubnuoreyHas cucrema ZNANIUM.COM - Pexum pgocrymna:
https://znanium.com/

5. DnekTpoHHO-O0ubmmoreunas cucrema "ZNANIUM.COM"

6. DnexTpoHHO-OMONMMOTEeyHas cucteMa "JIAHB"

7. Open Academic Journals Index (OAJI). IIpodeccuonanbuast 6aza naHHpIX - Pexxum
noctyna: http://oaji.net/

8. [Ilpesmmentrckas Oubnmorexka wuMm. b.H.Enpmmaa (0a3a maHHBIX pa3sIHYHBIX
npodeccuoHambHbIX 00acTeit) - Pexxum nocryma: https://www.prlib.ru/



8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX MPH OCYNIECTBJIEHHH 00pPa30BaTeJbHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[OBaHI/IeZ

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

IIporpamMmmHoOe o0ecrieyeHue:
e Microsoft Office Professional Plus 2013 Russian




HTOroBouIii TECT MO AMCHUILINHE

Bonpoc IIpaBUIBLHBINA OTBET Kpurepun
1 2) 1,6 6 — mosiHOE MPaBUIBHOE COOTBETCTBHE
0 6 — ocTanpHBIC CITyYan
9 1) 2 0 — MoJIHOE MPaBUIbHOE COOTBETCTBHE
0 6 — ocTranpHBIC CTyYan
3 3 2 0 — MoJIHOE MPaBUIbHOE COOTBETCTBHE
0 6 — ocTranpHBIC CTyYaH
4 2) 1,6 6 — nmonHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIC CITyYan
5 2) 1,6 6 — monHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIC CITyYan
6 1) 1,4 6 — moysiHOE PaBUIILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CITy4Yan
v 4) 1,4 6 — nonHOE NpPaBMIIBHOE COOTBETCTBUE
0 6 — ocTtanpHBIC CITy4Yan
8 1) 1,6 6 — monHOE MPaBMIBHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan
9 1) 2 0 — MoJIHOE MPABUIIBHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan
10 1 2 0 — MoJIHOE MPABUIIBHOE COOTBETCTBUE
0 6 — ocTtanpHBIC CITyYan
11 3) 1,4 6 — nonHOE MPaBMIBHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan
12 4 1,4 6 — moysiHOE TTPaBUIILHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITy4Yan
Tecr 1
Bonpoc IIpaBHIbHBIA OTBET Kpurepun
1 3) 0,4 6 — monHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CiTy4Yau
2 3) 0,4 6 — moaHOE NMPaBUWIILHOE COOTBETCTBHUE
0 6 — ocTanpHBIE CiIyYau
3 2) 0,4 6 — moaHOE NMPaBUWIILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CiTy4Yau
4 1B, 2D, 3C, 4A 0,4 6 — moaHOE NMPaBUWIILHOE COOTBETCTBHUE
0 6 — ocTanpHBIE CiTy4Yau
5 4) 0,4 6 — moaHOE NMPaBUWIILHOE COOTBETCTBHUE
0 6 — ocTanpHBIE CiTy4Yau
6 1) 0,4 6 — moTHOE TIPAaBUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITy4YaH
v 3).5) 0,4 6 — MoTHOE TIPABUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITy4YaH
8 2) 0,4 6 — MoTHOE TIPABUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITy4YaH
9 1) 0,4 6 — moTHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTaspHBIE CITy4YaH
10 1) 0,4 6 — MoTHOE TTPAaBUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITy4YaH




Tect 2

Bomnpoc IlpaBuJbHbBII 0TBET Kpurepun
1 0 0,5 6 — moyHOE MPaBUIILHOE COOTBETCTBUE
0 0 — ocTanpHBIE CITy4Yan
2 1) 0,5 6 — moyiHOE MPaBUIILHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITy4Yan
3 2 0,5 6 — moyHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTranpHBIE CITy4Yan
4 3) 0,5 6 — moyHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CITy4Yan
0,5 6 — moyHOE MPaBUIILHOE COOTBETCTBUE
5 1E, 2T’, 3B, 4b ’
T 0 6 — ocTanpHBIC CITy4an
6 2) 0,5 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIC CITyYan
7 3) 0,5 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE ClTydan
8 1) 0,5 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE ClTydan
Tect 3
Bomnpoc IIpaBuJIbHbBII 0TBET Kpurepun
0,4 0 — moyHOE NPaBUJILHOE COOTBETCTBUE
1 4)
0 6 — ocTtanpHBIE CITyYan
0,4 0 — moyHOE NPaBUIJILHOE COOTBETCTBUE
2 3)
0 6 — ocTtanpHBIE CITyYan
0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
3 3) ’
0 6 — ocTanpHBIE ClTydan
4 3) 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE ClIydan
5 0 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CITydan
6 2) 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE ClTydan
7 1).4),5) 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
s 0 6 — ocTanpHBIE CITydan
8 3 0,4 6 — moMHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CITydan
9 1A 2B. 3B 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
T 0 6 — ocTanpHBIE CITydan
10 2) 0,4 6 — MoTHOE TTPABUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITyYaH




Tect 4

Bonpoc IIpaBUIBLHBINA OTBET Kpurepun

1 0 0,4 6 — MoTHOE MPABUIILHOE COOTBETCTBHE
0 6 — ocTanpHBIC CITyYan

9 1B, 2A, 3C 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTranpHBIC CTyYan

3 2) 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTranpHBIC CITyYan

4 7 0,4 6 — moiHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTranpHBIC CTyYaH

5 1B, 2C, 3A 0,4 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIC CITyYan

6 2 0,4 6 — moyHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CITy4Yan

7 3) 0,4 6 — moyHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTtanpHBIC CITy4Yan

8 3) 0,4 6 — moTHOE TTPaBUIILHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan

9 1) 0,4 6 — moTHOE MPAaBUIILHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan

10 3) 0,4 6 — moTHOE MPABUIILHOE COOTBETCTBHE

0 6 — ocTaspHBIE CITyYaH




Tembl KoJsm4yecTBo Bonpocos Kpurepun

1 14 0,30 — 3a KaXx/1blif TPABUIBHBIN OTBET
0 6 — ocTanpHBIC CITy4an

9 7 0,56 — 3a Kax bl MPaBUILHBINA OTBET
0 6 — ocTanpHBIC CITy4an

3 5 0,30 — 3a KaXXbIil MPAaBUIILHBINA OTBET
0 6 — ocTasmpHBIE CITy4Yan

4 16 0,30 — 3a KaXX/blil MPAaBUIILHBINA OTBET
0 6 — ocTasmpHBIE CITy4Yan

5 15 0,46 — 3a KaXbIil MPAaBUIILHBINA OTBET
0 6 — ocTasmpHBIE CITy4Yan

OTBeTHI K TCOPCTUYCCKHUM OIIpOCaM

K teme 1:

1. ®ynkuus F(x) Ha3bIBaeTCa NepBooOpa3HO GyHKIIHEH A1 QYHKIUU f(x) HA UHTEpBaJe
(a;b), ecnu 11 IOOOTO x € (a;b) BBIMOJIHAETCS PABEHCTBO F'(x)= f(x).

2. Ecnu F(x) u o(x)- aBe mepBooOpa3Hbie sl QYHKUUU f(x) Ha UHTEpBaje (a;b), TO
F(x)-@(x)=C Ha (a;b), TAE C — HEKOTOpast KOHCTAHTA.

3. MHOXecTBO Bcex MepBOOOpa3HBIX (DYHKIUN F(x)+C a1 f(x) Ha MHTEpBaIE (a;b)

Ha3bIBACTCS HEOTIPE/ICTICHHBIM HHTETPAIOM (QYHKIUH f (x).

4.

- IPOM3BO/IHAs OT HEONPEAEICHHOTO UHTErpajla paBHa MOIbIHTErpaJIbHOM (DYHKIINH;

-muddepeHan 0T  HEONPENEeNIEHHOTO  HMHTErpajia pPaBeH  IMOJBIHTEIPAILHOMY
BBIPAXECHHUIO,

-HEOTIpeIeIICHHBIN UHTErpal ot Auddepennnana HeKoTopoil GYHKIIUU paBEH CyMME 3TOM
(GYHKLIMU ¥ TPOU3BOJILHONW OCTOSIHHOM;

- IOCTOSTHHBIN MHOKHMTEIIb MOKHO BBIHOCUTB 3a 3HaK MHTErpalia;

- HEONpeAETICHHbIN HHTErpasl OT alredpandeckoil CyMMbl KOHEUHOT'O YMCIIa HEMPEPBIBHBIX
GyHKIMI paBeH areOpandyeckoil CyMMe HHTErpajoB OT claraeMbiX QyHKIUH.

5. T'eomeTpuyecky HEONpeNeNeHHbI HWHTErpan MpeacTaBiseT co0oil  cemeicTBO
«TapajuieNbHbIX» KPUBBIX y = F(x)+C . I'paduk kaxmoil nmepBooOpa3zHoil (KpuBOii) Ha3bIBaeTCs
UHTErPAIbHON KPUBOM.

6. [udv = uv — [ vdu.

7. Tunl. WHTerpansl BUaa J' P(x)e™dx, J' P (x)sin (ax )dx,, J' P(x)c o@x)dx, rTaE P(X)-

MHOT'OYJICH.
Tun 2. Uaterpansl Buga IP(x)arcsin xdx IP(x)arccos xdx , IP(x)arctgxdx , IP(x)arcctgxdx ,

I P(x)In xdx .

Tun 3. UHTerpaisl Buaa J' e™ -sin (bx )dx,, J'eax - cos (bx )dx,

8. dynkuua  P,(x) = Agx™ + A;x™ 1 + -+ A,, Tme N-lenoe uuMCIO, HAa3HIBAETCA
MHOTOYJIEHOM

9. Besikuit MHOTOWICH CTETICHH N pacKIIagbIBaeTCs Ha N JIMHEWHBIX MHOKUTEJICH BHIA
X — @ ¥ MHOXHWTEJIb, PaBHbINA KOG GUIMeHTy pu x ™.

10. P,(x) = Ap(x — a1 (x —ay)*2 .. (x — ay)*m ki + ky + -+ k,, =nl



11. PamumonanbHOM JpoObl0 Ha3piBaeTcs (YHKLUS, paBHas OTHOIICHUIO JABYX
MHOI'OYJIEHOB.

12. [IpoOb Ha3bIBaeTCs NPAaBUIBHOM, €CIM CTENEHb YHUCIUTENS MEHbBIIE CTEIeHH
3HaMEHAaTes.

13. JIpoOb Ha3bIBaeTCsI HEMPABWIIBHOM, €CIM CTENEHb YHMCIUTEIS] HEMEHBIIE CTEICHH
3HaMEHAaTes.

14.1, A

X—a
2 A .
C(x-a)

3 ax +b

)

5 , TJIe 3HaMEHATEJb JPOOU HE UMEET JICUCTBUTEIBHBIX KOPHEH.
X + px+q

K Teme 2:

1. OnpeenéunbiM nHTErpasioM ot GyHKIMH f (X) oTpeske [a;b] Ha3pBaeTcs npenen (eciu
OH CYILECTBYET) MHTETPAIIbHOW CyMMBbI it pyHKmK f(x)Ha oTpe3ke [a;b], He 3aBucsmi OT
crioco0a pa3OueHus OTpe3Ka U BBIOOPA TOYEK C; MPH yCIOBUH, YTO JUIMHBI OTPE3KOB pa3OHeHUs
CTPEMSTCSI K HYIIIO.

2. 'eomeTpHYeCKUil CMBICI OINIPE/ICTICHHOTO HHTErpajla COCTOUT B TOM, YTO OIIPEACICHHBIN
UHTErpajl OT HEOTPULIATEIbHON (QYHKIIMH YUCICHHO PAaBEH IUIOIIAAN KPUBOJIUHEHHOMN Tpareiuy,
OrpaHMYCHHOW CBEpXy rpadukoM QyHKIMHU y = f(x)>0, CHH3Y — OCBIO Ox, COOKY — MpPSMBIMH
Xx=a " Xx=h.

3.

- IOCTOSTHHBIA MHOXKUTEIIh MOYKHO BBIHOCHTH 32 3HAK OIPEACICHHOIO HHTETPaa;

- HHTErpall OT anreOpandecKoil CyMMBI paBeH anreOpanveckoll CyMMe HHTETPAajoB,;

- IpU TICPECTAHOBKE TMPEJCIOB WHTEIPUPOBAHMS 3HAK WHTErpaja H3MEHSETCS Ha
HPOTUBOIIOJIOKHBIH;

- OIPEJCICHHBIA MHTErpal C OJWHAKOBBIMHU IpEIe/iaMi MHTETPUPOBaHMsS (MHTErpall B
TOYKE) PaBEH HYIIIO;

- UHTErpaJ 110 BCEMY OTPE3KY PaBEH CyMME UHTETPAJIOB M0 YaCTSAM 3TOr0 OTPE3Ka,;
b

J' f (x )dx

a<b.1o yHTerpan @

- ecnu (PYHKITUS () COXpaHsSeT 3HaK Ha OTpe3Ke [2:b) rpe
UMEET TOT K€ 3HaK, YTO U (YHKIIHS.
a;b]

4. Ecn QyHKIUSA ) HENpPEpbIBHA HA OTPE3KE [a:b} 1o CYILLIECTBYET TOUKa © < [a:b] raxas,

qTOo

f(x)dx = f(c)-(b-a)

D —— T

S,

6. Meroapl HMHTErpUPOBaHMS B OIpPEICIEHHOM MHTErpajie aHaJOrMYHbl METOJlaM
MHTETPUPOBAHUS B HEOIIPeIeIEHHOM UHTerpaie. ToabKo B pe3ynbTare NOJy4yaeTcs YuCio.

7.

1.Botuucnenue niowaou 6 0eKapmoswvix KOOPOUHAMmMax.
[Tnomaas KPUBOJIMHEHHOW Tpameluy, OrPaHMYCHHON KpUBOH y = f(x) ( f(x)> 0, HEMpEpbIBHA),
npssMbIME X=a, X=b 1 ocbto OX paBHa



[Tnomans GUrypsl, OTpaHUYCHHON KPpUBOH y = f(x) ( f(x)< 0, HEMpepBIBHA), IPAMBIMU X=a, X=Db
u oceio OX paBHa

[Tnomanp GUrypsl, orpaHUYCHHON JBYMSI HETIPEPHIBHBIMHU KPUBBIMU y = f(x) U y = g(x)
(f(x)= g(x)) 1 mpssMbIMU X=a U X=Db (a <b) paBHa

b

s = [(1(x)- g(x))ax.

a
2.Bviuucnenue naowaou 6 nonapHvix KOOpouHamax.
[Inomane cekropa OAB, orpaHMUE€HHOrO Jy4aMu ¢ =a U ¢ = S (@ < ) U KPUBOHU p = p(p),

paBHa

3.Bviuucnenue onunwvl oyzu.
Ecnu xpuBas 3a71aHa napaMeTpUUECKUMH YPAaBHEHUAMHU x = ¢t)

t,
y = y(t), TO IJIMHA €e IyTH | = J V(o' @®) + (w'(t))dt , TIE t,,t, —3HAYCHHSI TApaMeTpa,
tl
COOTBETCTBYIOIINE KOHIIAM JYTH (t, <t,).
b
Ecnu kpuBas 3a71aHa ypaBHEHHUEM y = f(x), TO | = J' Ji+(f'(x))?dx , roe a, b—abcmuccsr Havana u
a

KOHIIA AYTH (a <b).
Ecnu kpuBas 3a1aHa ypaBHEHUEM B MOJIIPHBIX KOOPAUHATAX p = p(¢), TO

s
I = j \/ (p(@))? +(p'(p))Pde , TE a,B —3HAYECHUS MOJAPHOTO YIJIa, COOTBETCTBYIOIIME KOHIIAM

AYTHU (@ < ).
4.Bvluucnenue odvema mena epaujeHu.
O0mwem Tena, 00pa30BaHHOTO BpalieHueM BOKpYT ocu OX KpHBOJIMHEHHON Tpamenuy,
OTPAaHUYCHHOM KPUBOH y = f(x), OTPE3KOM OCH aOCITUCC a<x<b W MPSIMBIMU x =a,x=b,
b
2
BBIUUCISAETCS 110 popMyIie V, = = I (f(x)) dx .

K Teme 3:

b— +o0

1. Tf(x)dx = lim jf(x)dx,

b

2. If(x)dx = lim jf(x)dx,

3. Tf(x)dx = lm Jc'f(x)dx+ lim If(x)dx,

a——w
-0

4. ?f(x)dx = lim Af# "(x)dx + lim ? f(x)dx, .

& —>+0



5. HecoOcTBeHHBIE MHTETPAJbl HA3bIBAIOTCS CXOISAIMMUCS, €CITH CYLIECTBYIOT U
KOHEYHBIE ONPEACISIONINEe X Mpeensl. Ecim jke yka3zaHHBIE peiebl He CYIIECTBYIOT, TO
JTaHHbIE HECOOCTBEHHBIE MHTETPAJIbI HA3bIBAIOTCS PACXOSIIIUMHUCS.

K Teme 4:

1.VpaBHeHue, CB3BIBAIOIIECE HE3AaBUCHUMYIO TIEPEMEHHYIO, €€ (YHKIHIO U TPOU3BOJHBIC
(w muddepeHnmab) 3Toi QyHKIUH.

2.ITopsakoM muddepeHaIbHOr0 ypaBHEHUsT HA3bIBACTCS HAWBBICHIMNA — MOPAIOK
IPOU3BOIHOMN, BXOJSILEH B 3TO ypaBHEHHE.

3.Pemennem (wnm uHTerpanoM) audQepeHInaIbHOr0 YpaBHEHUSI HA3bIBACTCS TaKas
maddepenmpyemas GyHKIHs, KOTOpasi IpU MOJICTAHOBKE B YPAaBHEHHE BMECTO HEH3BECTHOM
¢yHKIMM 00paIiaeT ero B TOXKAECTBO.

4. O6mmm pemrenreM (oOuuM uHTErpaioM) Y mepBoro nopsijika Ha3pIBaeTcs (yHKIIHS
y = o(x;c), couepxamias OJHY IPOU3BOJIBHYIO OCTOSHHYIO U YIOBJIECTBOPSIONIAs YCIOBUIM:

a) ¢(x;c) dyHkums siBusiercs pemenneM 1Y npu KaxaoM GUKCHPOBAHHOM 3HAYCHHH

0) kKakoBO ObI HU OBLIO HAYAILHOE YCIOBHE y(xo)=y, (MIM y| =y, ), MOKHO HaiiTH
X:XO

TaKo€ 3HAYEHME IOCTOSSHHOM c=c,, YTO (QYHKIUSA y=g¢(x;c,) YAOBIETBOPSAET JAHHOMY

HA4YaJIbHOMY YCJIOBHIO.
5. YacTHbIM pelieHueM (4acTHBIM uHTerpaiom) /Y nmepBoro nopsijka Ha3bIBaeTcs ar00as
GYHKIUS  y = ¢(x;c, ), TOTy4eHHas] U3 OOILIEro PeHIeHUs y = ¢(x;c) MPU KOHKPETHOM 3HAUCHUU

IIOCTOSIHHOM ¢ = ;.

6. YpaBHeHHUE CBS3bIBAET HE3aBUCUMYIO NEPEMEHHYIO x, UCKOMYIO (YHKIHIO y n €&
IIPOU3BOJHYIO y'.

7. YrtoOwl pemmth quddepeHnnaIbHoe ypaBHEHHE ¢ Pa3IelTIONMMUCS TTePEeMEHHBIMU

d
HaJ0 NPOU3BOJIHYIO NIPEJICTABUTE B BUJE: y' = d—y W MIPUBECTH K BUAY P(x)dx + Q(y)dy = 0.
X

8. Perienne ypaBHeHHUs UILETCS IOCPEICTBOM 3aMeHbl (DYHKIIMU y NPOU3BEICHUEM JBYX
BCIIOMOTATeNbHBIX AupdepeHunpyemMpIx QYHKIUN, 3aBHCAIIMX OT x, TO €CTh y =u(x)-v(x). C

ITOMOIIBIO TAKOM MOJCTAaHOBKH JUHENHHOE /Y CBOAUTCS K IBYM YPAaBHEHUSIM C Pa3AeIIIOLIMMUCS
NEePEeMEHHBIMH OTHOCUTENIBHO Ka)KJI0W M3 BCIIOMOTaTeIbHbBIX (QYHKIHH.
9. Pemienne ypaBHEHHUs UILETCS OCPEICTBOM 3aMeHbl (DYHKIIMU y NPOU3BEICHUEM JBYX

BCIIOMOTaTeNbHbIX IuddepeHupyemMbix QyHKINUN, 3aBUCIIIUX OT x, TO €cTh y=u(x)-v(x). C

ITOMOIIBIO TAKOM MOJCTAaHOBKH JUHENHHOE /Y CBOAUTCS K IBYM YPAaBHEHUSIM C Pa3AeIIIOLIMMUCS
NEPEeMEHHBIMH OTHOCUTENIBHO Ka)KJI0W M3 BCIIOMOTaTeIbHbIX (QYHKIIHH.
10. OpnHopomHOe ypaBHEHHWE TpeoOpa3yeTcs B ypaBHEHUE C  Pa3ICISIONIUMUCS

TepeMEHHBIMH TIPH TIOMOILM 3aMEHBI TIEPEMEHHOM (ITOJICTAHOBKH) - =t WIIH, 4TO TO € CaMOoe,
X

y=t-x.

11. YpaBHeHHE CBS3bIBACT HE3aBUCUMYIO MEPEMEHHYIO X, UCKOMYIO (YHKIHUIO y u €€
IIPOU3BOAHBIE IIEPBOTO U BTOPOI'O MOPSIKOB.

12,y = 1), F iy ™y Y y™) =0 Flyryiy s vy ™) =0,

13. JluneitnbiM muddepeHIHaTbHBIM  ypaBHEHUEM BTOPOTO TOPSAKA HA3BIBAETCS
ypaBHEHHE BUAA ay(x)y" + a, (x)y' + a,(x)y = f(x).

14. JluneitapiM nuddepeHIranbHbBIM YpaBHEHHEM BTOPOTO TOPSAIKA C MOCTOSHHBIMU

Kod(UIIMEHTaMH Ha3bIBACTCS ypaBHEHHUE BUIA y" + py' +qy = f(x),

15. C noMo1bI0 XapakTepuCTUYECKOTO YPAaBHEHUSI.
16. O6uwMM pelieHreM y,, ypaBHEHHs ABISETCS CyMMa €ro MPOU3BOJILHOTO (HEKOTOPOTIo)

YACTHOTO PEIIEHHUS y,, U OOIIEro pemeHus y,, COOTBETCTBYIOIIETO OJTHOPOTHOTO YPaBHEHUSI.



K Teme 5:

1. YucnoBbIM psIOM Ha3bIBaeTCI OECKOHEUHAs CyMMa

U, +U,+Uz+ .+ Un,+...=ZUn.
n=1

2. CyMmMa N mepBbIX UJICHOB psAa Ha3bplBaeTCss N—i YacTUYHOM CyMMOW psja:
S, =U;+U, +...+U .
3 Ecnu cyiecTByeT KOHEUHBIH Ipesiest S = lim S, , TO €ro Ha3bIBalOT CyMMOH psifa, a psij
—>®

n
IIPU STOM HA3bIBAETCS CXOAAIIUMCS.
4 Ecau lim S, HE CYIIECTBYET WJIM PaBeH OECKOHEUHOCTH, TO PsiJl Ha3bIBACTCS

n—©

PaCXOIAITUMCH.

o o “1 o
5. O0OOIICHHDII FAPMOHUYECKUN PSA Y —-, TAC k—neiicrButenbHoe uncio. [lpu « =1
n=1 n

HonyqaeM pacxommmﬁcs[ p?[I[ Z -, KOTOpBIfI Ha3bIBACTCA FapMOHHqCCKHM p?[IIOM.
n
n=1

6.a) eCHU P U, +U, +U, + .. +U, + .. CXOIUTCS U UMEET CyMMY S,
TO PSILAU, + AU, + AU + .. + AU, + ... TJ€ A-TIPOU3BOJIBHOE YHCIIO, TAKIKE CXOJUTCS U IMEET CYMMY
AS;

6) JBa CXOOAIIUXCA MOKHO ITOYJICHHO CKJIAJIbIBATh U BbIYUTATh,

B) PSIbI CXOJATCS WIM PAaCXOAATCS OJTHOBPEMEHHO

U, +U,+..+U,  +U, +U, +...+U + ..

U+ +U +o

7. Ecnu psim U, +U, +U, +...+U +.. CXOIUTCS, TO lim U, =0.

n— o

8. - IIpU3HaK CPAaBHCHUA UM IPU3HAK CPABHCHUA B HpeﬂeHbHOﬁ (l)OpMeZ
,Z[aHI)I JABa 3HAKOITOJIOKHUTCIIbHBIX YHUCJIIOBBIX pAaa
U, +U,+U;+ .. +U + ..
Vi +Vy +Vg+ o+ V) +

o U
Eciu CYILIECTBYCT KOHCUHBIN MPEACT lim V—” =A=0,TO pAAbI CXOOATCA HJIH PACXOOATCA

n— o
n

OJIHOBPEMEHHO;
- mpusHak [lamambepa:
[TycTh 1aH 3HaKOMOJIOKUTEIBHBIN YHCIOBOM P U, +U, +Ug+ ..+ U, + ..
U
U IYCTh CyHIecTBYeT lim — = 5 . [Ipu p<l psin cxomutcs, npu p>1 psja pacxoaurcs;

n— oo

n

- npusHak Kommwu:

IlycTh 1aH 3HaKOMOJIOKUTEIIBHBIN YUCIOBOU PSS U, +U, +...+U  + ..
Y IIYCTh CYLIECTBYET lim {U, =p.

n— o
[Ipu p<1 psn cxonurcs, npu p>1 psiag pacxoauTcs;

- HHTETPaJIbHBIN PU3HAK:
ITycTh 4iIeHBI 3HAKOMOJIOKUTEIBHOTO YACIOBOIO PSIia U, +U, + ..+ U + ..

He Bo3pacTtatoT: Ui>Uz>...>Un>... m iycTh f(x) Takas NOJOXKHUTEIbHAs, HETIPEphIBHAS,

HEBO3pacTarolas Ha IpoMexyTke [ 1;00) pyHkIms, 9To



f(l)=uU,,f(2)=U,,.., f(n)=u,.. Torma psg CXOAUTCS WU PACXOJUTCS OTHOBPEMEHHO C
+00

HECOOCTBEHHBIM HHTETPATIOM J' Fx)dx .

1
9. YucnoBo# psaBUad U, ~U, +U, U, + ..+ (-1)"*-U
HAa3bIBACTCA 3HAKOYCPCAYIOIHUMCS YN CIIOBBIM PAA0OM.

+.., TI€ U, — MOJYJIb WIEHA psija,

n

10. Ecnu 1715t 3HAKOUYEPETYIOMIETOCS YUCIOBOTO P U, ~U, +U, —U, + ..+ (-1)" U, + ..

n
BBITIOJHSIOTCS JBA YCIOBHUSA:
a) WIEHBI psfa YOBIBAIOT 110 MOJYIIO U, > U, > U, > ...>U > ...}

0) limu, =0,

no>oo
TO PSIL CXOAUTCHL.

11. 3nakouepenyroUiics psia Ha3bIBACTCS A0COTIOTHO CXOMSAIMMCS, €CII OH CXOJUTCS U
CXOJIUTCS Psifl, COCTaBJIEHHBIN 13 a0COIIOTHBIX BEIMYMH WIEHOB JAHHOTO psizia.

12. 3nakodepenyromuics ps Ha3bIBACTCA YCIOBHO CXOMSAILIMMCS, €CIU OH CXOJAUTCS, a
psizl, COCTABIJICHHBII U3 aOCOIIOTHBIX BEJIMYUH YJIEHOB IaHHOTO PsAJIa, PACXOJUTCH.

13. Psin, 4iieHBl KOTOPOTO SBISIOTCS (DYHKIMSIMH, Ha3bIBACTCS (PYHKIIMOHAIBHBIM PSIIOM.

14. CreneHHbIM ps110M Ha3bIBaeTCs PYHKLUMOHAIBHBIN psijl BUA:

ag+a,-(x—a)+a, (x—af +..+a,-(x—a) +..
e a,a,.a,.a,,..a,,.. — HEKOTOpbIE UMCIIa, Ha3bIBaeMble KOO(Q(MHIIMEHTaMH CTENIEHHOTO Ps/a.

15. I/IHTepBaHOM CXOIAUMOCTH CTCIICHHOI'O pPsiAJda HAa3bIBACTCA MHTCPBAJI, B Ka)KHOﬁ TOYKEC
KOTOpPOro psaja CXOOUTHCA. IlonoBuna AJIMHBI MHTCPBaJIa CXOAWMMOCTU HA3BIBACTCA PAaaANyCOM
CXOJUMOCTH.
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