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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 aHalu3 MOIYJlb 1» 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
Koa n Konn
OpMYJIIPOBKA
Haspanue OIIOII dopMmyaupoBKa Q)Hﬁﬂ;’xafopa Kon
BO, cokpamienHoe
KOMITETCHIINH JOCTHKEHHS pesynb DopMyaUpOBKa pe3ybTaTa
KOMITIETEHIINH
Tara
09.03.02 OIIK-1 : Cniocoben OIlK-1.1B : P/l 3HaHUE | OCHOBHBIX MTOHATHIA,
«VIHpopMaMOHHBIE | IPUMEHSTH Oo6nanaer METO0B
CHUCTEMBI U €CTECTBEHHOHAyYHbIE | MaTeMaTH4eCKOU MaTeMaTU4ECKOIo
TEXHOJIOTUU» 1 OOIIeHHKEHEPHBIE | KYJIBTypOil U aHaJIM3a U ux
(b-1C) 3HaHUS, METO/IbI CHUCTEMHBIM NPUMEHECHHE B
MaTeMaTH4eCKOIro MBIIIJIEHUEM, po¢eCCHOHATBHOMN
aHaJIu3a U M103BOJISIIOIINMH B JIESITENIbHOCTH
MOJICIIMPOBAHHS, HpO(beccyIOHanLHofx'I P2 YMmenue TPUMEHSATH METOIBI
TeOpeTI/I‘IeCKOFO nu JACATCIIBHOCTHU MATEMATHUYCCKOI'O
9KCIIEPUMEHTAIBLHOTO | MCIONBh30BATh aHaJIM3a Mpu
HCCIIeIOBaHUS B MaTeMaTHYECKUe pELIeHNH 3a1a4
npodeccuonanbHOMI METOJIbI 1 P13 Haspik | mcnonb3oBanus
ACATCIIBHOCTHU UHCTPYMEHTBI 1JIsA OCHOBHBIX HOHﬂTHﬁ,
IPOBCACHHUS dhopmyn 1 METOIOB
KpUTHUYECKOTrO MaTeMaTHYECKOIO
aHaJM3a CUTYyalHi, aHaIM3a IpH
MOJCIIMPOBAHUA U CaMOCTOSITETLHOM
MMPOTrHO3UPOBAHUA pelieHuu 3aaa4
pa3BuTHA
MPOIECCOB U
SIBJICHUM

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

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

[MaTpuorusm
I'paxxnaHCTBEHHOCTB

Tpynomobue
JlunepcTBo




(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

HucuunnuHa «MarteMaTudeckuil aHaian3 MOAYidb 1» OTHOCUTCS K 00s3aTeNbHON YacTu
«bnoka 1 Iucuummiuael (Moynun)» ydebHnoro tuiana Hampasierus 09.03.02 MudopmanmonHbie
CUCTEMBI U TEXHOJIOTHUH.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJSI) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJEMHYECKUX YacoB, BBIIEICHHBIX HAa KOHTAaKTHYIO padoTy ¢ oOydarommumucsa (IO BUIAM
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
Mngopvammonnbie | 346 5y 2 4 17 8 8 o | 1] o |127]| m
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, NpHUBeJieH B Tabauie 3.1

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

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




Kon pe- TEKYyLIEro KOHTPOJIS
3ynbTara Jlex IIpakr JIab CPC
00yueHus
Pl TEOopeTUYECcKuii onpoc,
1 | IIpenen GpysakIum P2 P’IB 4 4 0 23 KOHTpOJbHas pabdora,
’ TecT 1
TEOPETHYECKHUii onpoc,
2 Cpasrenne 6eCIfOHeqHO PAL 2 2 0 10 KOHI;poanaﬂ pa6oIT)a,
MaJTBIX (QyHKIHH P12, P13
TecT 1
Pl TEeOopeTUYECcKuii onpoc,
3 | HenpepsiBHOCTD (hyHKINH P2 P’IB 2 2 0 23 KOHTpOJbHas pabdora,
’ TecT 1
Huddepenunansaoe P TEOPETUUECKUI OIIpOC,
4 | ucumcnenne QyHKIMI OTHOM P2 PJI[3 0 0 0 23 KOHTpOJIbHas pabora,
TepeMeHHON ’ TECT 2
[Ipumenenune
nmddepeHaIbEHOTO Pl TEOPETUIECKUi Orpoc,
5 | ucuncneHus K UCcieI0BaHUIO P2 PJI[3 0 0 0 24 KOHTpOJIbHas pabora,
(YHKIIMH U TOCTPOCHUS ’ TecT 2
rpaduka GpyHKIUH
JuddepennmansHoe Pl TEOPETUUECKUI OTIpoC,
6 | ucuncnenue GpyHKIMI P P’ZB 0 0 0 24 KOHTpOJIbHAs pabora,
HECKOJIbKHX IIEPEMEHHBIX ’ TecT 3
Hroro no Taduue 8 8 0 127

4.2 Conep:xaHue pa3aejioB U TeM JUCHUILIUHBI (Moay.s) niast 3P0

Tema 1 Ilpeoen ghynxyuu.

Conepxxanne Tembl: Onpenenenue npenena GyHKuud. ['eomeTprueckuii cMbICH mpeaesna
¢ynkuuu. CpoiicTBa mnpeaena (QYHKUMU: IpeAed KOHCTaHThI, IMpeleNbl CyMMbI, pPa3HOCTH,
IIPOU3BENIEHUS, YACTHOTO ABYX (pyHKuMi. OnHOCTOpOHHUE Ipeaenbl. Onpenenenne 6ECKOHEUHO
MaJIOi, OrpaHW4YeHHOM, OeckoHeuHOo Oonbioi (yHkimid. CBoiicTBa OECKOHEYHO MalbIX U
orpann4eHHbIX ¢(yHKIuid. Cymma OeckoHedHO Manbix (yHkiui. I[IponsBeneHne OeCKOHEYHO
MaJloil u orpaHuyeHHOM ¢yHkuui. [IpousBeneHne OeCKOHEYHO Majod (QyHKIMM U, (QPYHKLIMH,
UMeEIoIIe KOHEUHBIH mpesen. CBa3b MEXKIy OCCKOHEYHO MallbIMU U O€CKOHEUHO OOJBITUMU
¢ynkuusmu. Teopema o 3akaToil mepeMeHHOM. IlepBblii U BTOpO# 3ameuaTenbHbIE MpEAEbI.
Omnpenenenust u cBoiicTBa runepOonuyeckux (GpyHkuuid. Borumcnenue npenenoB (QyHKUIUH.
Brruncnenne 0AHOCTOPOHHUX MPEAENIOB. PacKpbITHE pa3Iu4HbBIX BUJIOB HEOIIPENEIECHHOCTEN.

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

Buel camocTosTENIbHOM MOATOTOBKH CTYIEHTOB 10 TEME: MOJTOTOBKA K TEOPETUYECKOMY
OIIpOCy, MOJATOTOBKA K MPAKTUYECKOMY 3aHSTHIO, BBIIIOJHEHUE KOHTPOJIBHON paboThl, U3yYeHUE
matepuaia B CO0 (Moodle), noaroroska k MiToroBomy TecTy 1o JUCHUILIUHE.

Tema 2 CpasHenue 6eCKOHEUHO MAbIX YHKYULL.

Conepxxanue TeMmbl: beckoHedHo Mamnble (YHKIMM OJHOTO M TOrO e IOpsIKa.
OKBUBaJIEHTHbIE OeCKOHEUHO Maiible (yHKIMU. beckoneuHo manas GyHKuus Oosee BBICOKOTO U
0oJiee HU3KOTO MOPSZIKOB, 4eM Jpyras 6eckoHeuHo Maias GpyHkuus. HecpaBHUMbIe OECKOHEYHO
Mmanble GyHKIUU. TeopeMbl 00 3KBHUBaJEHTHBIX OECKOHEYHO ManbIX (QyHKIMsX. [IpuMenenue
CBOWCTB 9KBUBAJIEHTHBIX OECKOHEUHO MaNbIX (DYHKIIMHA K BEIYUCICHHIO MPEJIENIOB.

@®opMbl 1 METOJBI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHas!, «MeTo]1 KOONEepaTUBHOT'O O0YUESHHUS.

Buel caMmocTosTENIbHOM MOATOTOBKH CTYIEHTOB 10 TEME: MOJTO0TOBKA K TEOPETUYECKOMY
OIIpOCy, MOATOTOBKA K MPAKTHUYECKOMY 3aHSATHIO, BHIIIOJHEHNE KOHTPOJIBHOM pabOoThl, U3yYeHUE
matepuaia B CO0 (Moodle), moaroroska k MiToroBomy TecTy 1o JUCHUILUIUHE.

Tema 3 Henpepvisnocmo ¢ynkyuu.



Coneprxanue Tembl: Ornpenenenne GyHKIMU, HETIPEPHIBHOM B Touke. CBOMCTBA (DyHKINH,
HETIPEPBIBHBIX B OJHOM M TOM ke Touke. CymMMa, pa3HOCTb, MPOM3BEACHUE M YACTHOE JBYX
HETPEpPbIBHBIX B OJHOW M TOH e Touke (yHKIMHA. HempepplBHOCTH CIIOKHOW (DYyHKIHH.
Knaccugukanus touek paspbiBa. Touka pa3pbiBa nepBoro pojaa. Touka ycTpaHUMOTro pa3phlBa.
Ckauok (pyHKIIMH B TOUKE pa3pbiBa epBOro poza. Joomnpenenenue GyHKIMH 10 HEPEPHIBHOCTH
B TOYKE YCTpaHMMOro paspbiBa. Touka paspeiBa BTOporo pona. OmpexaeneHue (QyHKIMH,
HENpEephIBHOM Ha OTpe3ke. MccienoBaHue 3IeMEHTApHBIX M HE 3JIEMEHTApHBIX (YHKIMHA Ha
HENPEPBIBHOCTD, YCTAHOBIEHUE XapaKTepa pa3pbiBa. ['eoMeTprueckas HUIIOCTpanusl.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaHAapTHas1, «MeToJl KOONepaTUBHOI'O O0YUEHHUSD.

Buibl caMocTOSTENIBHOM MOATOTOBKH CTYIEHTOB 110 TEME: IIOJArOTOBKA K TEOPETUYECKOMY
OIpOCy, MOArOTOBKA K MPAKTUYECKOMY 3aHSATHIO, BHIIIOJHEHNE KOHTPOJIBHOM pabOThl, U3yYeHUE
matepuana B C30 (Moodle), moaroroBka k IToroBomy TecTy Mo JTUCIUIUIHHE.

Tema 4 [lugppepenyuanvroe ucuucienue GyHKyui 0OHOU nepemeHHoll.

Conepxxanne Tembl: OmpeneneHue MPOW3BOAHON (yHKIMH. ['€OMETpUUYECKUA CMBICI
PON3BOTHON (PYHKIIMH. YTIIOBOH KOXPPHUIMEHT KacaTeabHOH K rpaduky GyHKunu. Ou3ndecKkuit
CMBICH Npou3BOAHON QyHKIMU. CKOPOCTh Tella MPU HEpaBHOMEPHOM JBMkeHHH. [IpousBoaHas
KOHCTaHTHI. [IpoM3BOAHAs CYMMBI, pPa3HOCTH, TPOU3BEIEHHS, YaCTHOTO JABYX (YHKIIHA.
[TpousBoaHas cnoxkHOM (yHKIMU. Tabmuna Npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.
Cesi3p HempepsiBHOCTH U nuddepenmpyemoctd ¢yakuuu. Ompenenenue nuddepenuana
dbyukun. CpoiictBa auddepenuunana Gpynkuuu. MuBapuantHocTh auddepennuana GyHKIUH.
[IponsBoaHble BBICIIMX MOPSAAKOB. DUZMYECKUH CMBICH MPOU3BOJHOM BTOPOro MOpPsIKa.
Huddepenunansl BbICIIUX NOPSAIKOB. TeopemMa O CBS3U CYIIECTBOBAHUS TMPOM3BOAHON U
muddepennmana GyHkiun B Touke. [IpousBoanas ¢yHkimm, 3aqanHoil HessBHO. [Ipon3BoaHbIe
BBICIIUX TOPSAKOB (GYHKIUH, 3aJaHHON HesBHO. Jlorapudmmuueckoe auddepeHurpoBaHue.
[MpousBonHas ¢QyHKIMKM, 3amKaHHOW mMapaMeTpuyecku. [IpoW3BOAHBIE BBICIIMX TOPSIKOB
byHK1MY, 3a7aHHON MapameTrpudecku. [Ipumenenue npasuia JlonuTans K paCKphITHIO OCHOBHBIX
HEONPEIEIEHHOCTEM.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CAMOCTOSATEIbHOE NU3YYEHUE TEMBI.

Bubl caMOCTOSATENBHON MOATOTOBKH CTYIEHTOB I10 TEME: IIOJTOTOBKA K TEOPETUUYECKOMY
OIIpOCY, BBIIIOJIHEHUE KOHTPOJIbHOM padboThl, n3yueHue marepuaia B CO0 (Moodle), noaroroska
Kk MToroBomy Tecty no AUCLHUIUIMHE.

Tema 5 Ilpumenenue ougpepeHyuanroHo2o ucyucieHus K UCCIe008aHUI0 QYHKYUU U
nocmpoeHus epagura QyHKyuu.

Coneprxanue TeMsl: OnpeseneHne Bo3pacratonieit (yobIBaroleil) Ha UHTepBaje (QyHKINH.
WnTepBanel MoHOTOHHOCTH (yHKuMU. HeobGxoaumoe ycioBHE MOHOTOHHOCTH (DYHKIIMH.
JlocTaTouHoe yclI0BME MOHOTOHHOCTH (PYHKIIUH. DKCTpeMyMbl pyHKIMU. Heobxonumoe ycinoBue
KcTpeMyMa. JIBa J0CTaTOYHBIX YCIOBHsS 3KcTpeMyma. Touku mneperuba. Beimykioctes u
BOTHYTOCTh Tpaduka (GYHKUMHM Ha uHTepBaie. HeoOxomumoe M J10OCTaTOYHOE YCIOBUS
CYILIIECTBOBaHMs TOYKH repernda. JlocTaTOUHOE yCIOBHE BBINYKJIOCTH U BOTHYTOCTH rpaduka
¢GyHkuuu. AcUMNTOTHI Tpaduka (YHKIMU: BepTHKAJIbHbIE U HEBEPTHUKAJbHBIC. Pa3zBEpHYTHIM
wiaH wucciaenoBanuss Qynkuumu. HcecnenoBanue GyHKIUA: HAXO0XIEHHE HHTEPBAJIOB
MOHOTOHHOCTH, 9KCTPEMYMOB, HHTEPBAJIOB BBIITYKJIOCTH U BOTHYTOCTH Irpadrka GyHKINHU, TOUEK
neperu6a, acumMnToT rpaduka pynkuuu. [loctpoenue rpadurika GyHKIIIH.

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, MpUMEHseMble 00pa3oBaTeNIbHBIC
TEXHOJIOTHH: CAMOCTOSATEIbHOE NU3YYEHUE TEMBI.

Buibl caMoCTOATENBHOM MOATOTOBKH CTYIEHTOB 10 TEME: IIOJTOTOBKA K TEOPETUYECKOMY
OTIPOCY, BBITIOJIHEHUE KOHTPOJIbHOM paboThl, n3yuenue marepuaina B CO0 (Moodle), moaroroska
Kk MlToroBomy TeCTy O AUCLMILINHE.



Tema 6 Jugpghepenyuanvroe ucuucierue hyuKkyuii HeCKOIbKUX NePEeMEHHDLX.

Conepxxanne Tembl: OOnactp ompeneneHuss (QYHKIUH HECKOJIbKUX TIEPEMEHHBIX.
OKpecTHOCTh TOYKHM Ha IIIOCKOCTH. OKpPEeCTHOCTh OECKOHEYHOCTH Ha INIOCKOCTH. OKpPEeCTHOCTh
TOYKU B mpocTpaHcTBe. OKPEeCTHOCTh OECKOHEYHOCTH B MPOCTPAaHCTBE. JIMHUM M MOBEPXHOCTH
ypoBHsI QYHKUMH JBYX M TpEX mnepeMeHHbIX. OKpecTHOCTh TOUKM B mIpocTpaHcTBe. [lpenen
GyHKIMU OBYX W TpEX NMepeMeHHbIX. HempephlBHOCTh B TOUYKE M B OIPAaHMYEHHON 3aMKHYTOM
obOmactu. YactHble mnpupamieHuss QyHkuuu. YacTHele npou3BoaHble (yHKUMU. YacTHble
NPOM3BOJIHBIEC BBICIIMX NOpPsAKoB. [lonHoe mpupamienne QyHKIUHM ABYX M TPEX MEPEMEHHBIX.
Onpenenenue mnosHoro nud¢epenuuana. Teopema O CBSI3M CYLIECTBOBaHMS IIOJHOTO
muddepeHaga ¥ YacTHBIX NPOW3BOAHBIX (yHKIMH. Ilomable muddepeHnnans BBHICIINX
nopsiakoB. uddepenurpoBanue ciaoxHbIX GyHKIHH. J(uddepenHmpoBanme ClI0KHBIX QYHKITAH,
3aJaHHBIX HeABHO. KacarenbHas MI0CKOCTh M HOPMaJbh K MOBEPXHOCTH. DKCTPEMYMbI (DyHKIIUU
HECKOJIbKMX IepeMeHHbIX. HeoOxoaumoe yciaoBue sKcTpeMyma (GYHKLIHMH HECKOJIBKHX
nepeMeHHbIX. JlOCTaTouyHOE YCIOBHE OSKCTpeMyMma (YHKIMU HECKOJIBKUX IEPEeMEHHBIX.
JlocTatouHoe ycioBHe SKCTpeMyMa (YHKIMH JBYX NepeMeHHbIX. Haubonblee 1 HauMeHblIee
3HaYeHUs (PYHKIMHM JBYX NEPEMEHHBIX, HETPEPHIBHON B OrpaHUYEHHOW 3aMKHYTOW OOJIACTH.
[Tonstue ckamsspHoro mnomnst. Dyuxuus nons. OnpeneneHue rpaaueHTa (YHKIHH, €ro
reoMerpuueckuil cmbici. OmnpezeneHue MpOU3BOJHOM IO HaNpaBiICHHIO, €€ IeOMEeTpPUYECKU
cmblcil. Teopema o CBsI3U rpaJeHTa 1 MPOU3BOAHOM 110 HAIPABJICHUIO.

@opMbI U METOABI MPOBEACHUS 3aHATHUI O TeMe, NPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: CAMOCTOATEIbHOE U3YUEHUE TEMBI.

Bupl caMoCTOSITEIHHOM MMOATOTOBKH CTYJCHTOB IO TEME: TIOJrOTOBKA K TEOPETHUECKOMY
OIpPOCY, BBIIIOJHEHUE KOHTPOJIbHOHN padoThl, n3yuenue matepuaina B CO0 (Moodle), moaroroska
Kk MToroBomMy TecTy 1o AMCHHUIUIAHE.

5 Meroauyeckne YyKa3zaHUs sl OOYYAKIIMXCH MO M3YYEHHI0 M Ppeaju3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH M0 M3YYEHHI0 IUCUHMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

[lpu peanuzanuu AUCUUIUIMHBI (MOJIYJIsI) TIPUMEHSETCS SJIEKTPOHHBIA Y4eOHBIH Kypc,
pa3sMeLEHHBIN B cucTeMe 3J1eKTpoHHOoro ooyuenus (Moodle).

Jlnist obecrieueHnst CHCTEMAaTHIECKON U PEryISIpHON pabOThI IO M3YYSHHIO JUCIUTUTMHB U
YCIIEIIHOTO MPOXOXKJICHHUS TEKYIIUX U MPOMEKYTOUHBIX KOHTPOJBHBIX MCIBITAHUM CTYAEHTY
PEKOMEHAYETCS TPHUIECPKUBATHCS CIICAYIONIETO MOPsAKA 00yIeHUS:

- CAMOCTOATENIBHO ONPEAETUTh 00BEM BpEMEHH, HEOOXOIUMOT0 /7Sl MPOopabOTKH KaXKA0H
TEMBI;

- PperyispHO H3ydaThb KaXAYK TeMY IUCHUIUIMHBI, MCIONb3ys pa3iuuHble (HOpMBI
MHAUBUAYAJIbHON paboThI;

- COTJIaCOBBIBATh C MPEIOIaBaTeNeM BBl PA0OTHI [0 N3YUEHUIO TUCIUIUINHBI.

[Ipu BBIONHEHWH WHAWBUAYAIBHBIX JTOMAIIHUX 3aJaHUH HEOOXOJWMO HCIIOIB30BaTh
TEOPETUYECKHUI MaTepuall, JeaTh CChbUIKM Ha COOTBETCTBYIOIME TEOPEMBI, CBOMCTBA, (HOPMYJIbI
u np. Pemenne W3 BbIMogHSETCS MOAPOOHO M COACPKUT HEOOXOIUMBIE IOSICHHUTEIbHBIC
CCBUIKH.

CaMocCTOATENbHOCTh B y4eOHON paboTe CrocoOCTBYET Pa3BUTHIO 3aMHTEPECOBAHHOCTHU
CTYJAGHTAa B U3y4yaeMOM MaTepuale, BbIpadaThIBa€T Yy HEro YMEHHE U MOTpeOHOCTh
CaMOCTOSITENIHO TIOJIy4aTh 3HAHHS, YTO BeChbMa BAKHO JUIS CIICIUAIUCTa C BBICIIUM
o0Opa3oBaHHEM.



Lenbio caMOCTOATENBHOM PaOOTHI CTYACHTOB SIBJISICTCS OBNaJieHHE (yHIaMEHTAIbHBIMU
3HAHUAMM, NPO(YECCHOHAIBHBIMA YMEHUSAMHU U HaBbIKAMU JESATEIBHOCTH MO MPO(UITIO, ONBITOM
TBOPYECKOM, UCCIIE0BATEIBCKON ACATEIBHOCTH.

CamocrodrenbHass paboTa CTyAEHTa BKJIIOYAET CIEAYIOLIME BU[bI, BBINOJHSIEMbIE B
cootercTBUH ¢ PI'OC BO 1 pabounm y4eOHBIM IJIAHOM:

- ayJUTOpHas CaMOCTOsITeNbHas paboTa CTyAEHTa IOJ PYKOBOACTBOM U KOHTPOJEM
npenogasaresns Ha Jekuuu. Ilpy npoBeneHUM NMpakTUYECKUX 3aHATUAX NpuMmeHsieTcs «Meton
KOOIIEPAaTUBHOIO O0YyYEHHUs»: CTYyAEHThl paboTaloT B ManbiX rpynmax (3 — 4 den.) Hag
VHAMBUAYaJIbHBIMU 33JJaHUSIMU, B IIPOLIECCE BHIIIOIHEHUS KOTOPBIX OHU MOTYT COBEIIATHCS IPYT
K Jpyry. IIpenogaBarens, B CBOIO ouepelb, HaOdroAaeT 3a pabOTOM MabIX TPyII, a Takke
[IOOYEPEIHO Pa3bsACHAET HOBBIM yUEOHBIM MaTepuad MaJIbIM IpyINIaM, KOTOpPbIE 3aKOHYMIIU
paboTaTh HaJl MHAUBUAYAJIbHBIMU 33/IaHUSIMHU 110 IIPEBIAYIIEMY MaTepuay;

- BHEayJUTOpHas CaMOCTOSITE€NbHAas paboTa CTYIEHTAa: M3yYEHUE TEOPETHUECKOIO
MarepHaia, HOAroTOBKa K ayTUTOPHBIM 3aHATHAM (JIEKLUs, IPAKTUYECKOE 3aHATUE, KOHTPOJIbHAs
paboTa, TECTUPOBAaHUE, TEOPETUUYECKUI OIpOC), JONOJHUTENIbHbIE 3aHATHUs, TEKYyIIHUe
KOHCYJIbTALlMM 110 JUCLUIUIMHE.

B kauecTBe caMocTOATENbHON pabOTHI MPEIOJIAraeTcss U3y4eHHe HEKOTOPBIX pa3/IesioB
JUCLUILINHBL:

- «/IudpdepennmansHoe wucuncnenne GYHKIUNA OIHON IepeMeHHOW» (OompeneseHune
Opou3BOMHOM  (QyHKIMHU. [‘eoMeTpuuecKuii CMBICI TMPOU3BOAHON (YHKIUHU. YTJIOBOU
K03 unmeHT KacaTenbHOU K rpaduky GyHKIuH. OU3NYECKHid CMBICT MPOU3BOAHON ()YHKIIMH.
ITponsBogHas koHcTaHThl. [IpoM3BOIHAs CyMMBI, pa3HOCTH, IPOU3BENEHUS, YAaCTHOIO JBYX
¢ynkuunii. [IponsBonnas cinoxHoil ¢pyHkuuu. Tabnauma mMpoU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuii. [IpousBoaHble BBICIIMX MOPAAKOB. DU3MUECKUH CMBICH HPOM3BOJHONW BTOPOro
NOpsIKa);

- «lIpumenenune nudpdepeHInaNTbHOr0 HCYUCICHUS K HCCIEAOBAaHUIO (YHKIMU U
noctpoeHus rpaduka (yHKIMW» (OmpeaeseHne Bo3pacTaroniel (yObiBaromiei) Ha HMHTEpBasie
¢bynkuuu. MHTepBanasl MOHOTOHHOCTH (yHKuMH. Heobxonumoe ycioBHE MOHOTOHHOCTH
¢byHkuu.  JlocTaTo4HOE yCIOBHE MOHOTOHHOCTH (YHKIIMH. OKCTPEMYMBI  (YHKIIHH.
Heobxonumoe ycioBue sKCTpeMyma).

KoHTposib ycieBaeMOCTH OCYIIECTBIISIETCS B COOTBETCTBUHM C PEUTHHIOBOM CHUCTEMOMU
OLIEHKHU 3HaHU# cTyneHToB. OneHKa Mo JucuuIuiuee onpeaensercs no 100-0anbHoi 1mkane Kak
cymma 0OajioB, HaOpaHHBIX CTYACHTOM B pe3yibTaTe pabOThI B ceMecTpe: 00s3aTelbHBIMU
O0aulaMu  OLEHMBAETCS IOCEIIEHUE JIEKIMOHHBIX 3aHATHH, paboTa Ha MNPAKTUYECKHX
(ceMHHapCKuX ) 3aHATHUSX, TEOPETUUECKHI ONPOC, TECTHI, BHITOJHEHUE KOHTPOJIbHBIX padoT, /13,
IPEIYCMOTPEHHBIX YU€OHBIM IJIAHOM.

Pacrnipenenenuie 6aiaoB 10BONUTCS A0 CTYACHTOB B Hayajie CEMecTpa.

VY4eOHbIM MJIaHOM HPEAyCMOTPEHbI KOHCYJIBTAIlUH, KOTOPBIE CTYJIEHT MOXKET MOCEIaTh
T10 YKEJIaHUIO.

[Tpu peanu3anuu AUCHUILTUHBI (MOYJIs) IPUMEHSIETCS SJIEKTPOHHBINA y4eOHBIN Kypc,
pa3MemEHHBINA B CUCTEME JIEKTPOHHOTO 00ydenus Moodle.

5.2 OcobennocTn opranu3zanuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310pPOBbSI U HHBAJU/0B

[Tpu HEOOXOIMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUIL C OTPAaHMYEHHBIMU BO3MOKHOCTSAMHU
3JI0pOBbSl U MHBAINUIOB (IO 3asBJICHHUIO 00YYarOIErocs) MpeloCcTaBIseTcs yueOHas
uHpOpMaIKs B JOCTYIHBIX (pOpMax C yUeTOM UX UHANBUAYATIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTE:



- JUISL TUI] C HApYIICHUSIMU 3pEHUS: B IeUaTHOH (popMe yBelIndeHHbIM MPUPTOM; B popme
JNEKTPOHHOTO  JOKYMEHTAa; VMHIVBUAYaJIbHbIE KOHCYJIbTallu{ c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- 17151 JIMLL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 31EeKTPOHHOTO TIOKYMEHTA;
WHJVBHIyaJIbHbIC KOHCYJIbTAllUH C IIPUBJICYCHUEM CypIAOINEPEBONYUKA; WHIUBUIyaJIbHbBIC
3aJaHusl, KOHCYJIBTAllUU U JIp.

- IUTs1 JTUI] C HApYLICHUSIMU OTIOPHO-JIBUTATEIILHOTO allliapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOIO JOKYMEHTA; UHAUBHUYAJIbHBIC 3a1aHNsA, KOHCYJIbTALMU U JP.

6 ®oHT OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUN TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HUX MEPCOHAIBHBIX JOCTIDKCHHH IUIAHUPYEMBIM pe3yibTaTaM OOYy4YeHHS IO
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJIMYECKHE MaTepHabl, ONpPEeIIOINe IPOLEIyphl OLCHUBAHHUA 3HAaHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKH 3HAHUH, YMEHUH, HABBIKOB
U XapaKkTepusymomme odTanbl (opMHpOBaHHMS KOMIICTEHIMH B  MPOLECCE OCBOCHHS
00pa3oBaTenbHON MPOrpamMMmBel, TipeAcTaBieHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa
1. Kamkaesa, JI. C. MaremaTudeckuii aHaJIM3: TEOpUs TpenesoB, nuddepeHmaibaoe

ucuucienue : yueOnuk mus By3oB/ JI. C. KankaeBa. — 2-¢ u3m., uchnp. U jom. — MOCKBa :
WznatenberBo FOpaiit, 2025. — 246 ¢. — (Bricuiee o6pazosanne). — ISBN 978-5-534-04898-8.
— Texct : osnexktponHsli // OOpa3oBatenpHas mminatdopma HOpaiit [caiir]. — URL:

https://urait.ru/bcode/563592 (nara obpamenus: 01.09.2025).

2. Maremarnueckuii ananus : yuebHoe nocodue / O.W. Boponun, B. A. XKynero, C. M.
Hemwunos [u np.]. ; mox pea. A. M. ITomosa. - Mocksa ; Bonorna : Madpa-Umxkenepus, 2024. -
224 ¢. - ISBN  978-5-9729-1720-4. - Tekcr : osnekrpoHHeli. -  URL:
https://znanium.ru/catalog/product/2171787 (nara oopamenus: 31.05.2026)

3. Hlarun, B. JI. Martemaruueckuii aHanu3. ba3oBble MOHATHUS | yueOHOE mocoOue s
By3oB / B.JI. lllarun, A. B. CokomnoB. — Mocksa : UznarensctBo FOpaiit, 2024. — 245c. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-00884-5. — Tekct : dSIEKTPOHHBIN //
O6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537307 (mara
obpamenus: 12.03.2025).

4. Humnaues, B. C. Maremaruueckuii ananus. Teopus U MpakTUKa : ydeOHOe ocodue /
B. C. [llunayeB. — 3-e uza. — Mocksa : UHOPA-M, 2023. — 351 c. — (Bsiciiee oOpa3oBanue).
— DOI 10.12737/5267. - ISBN 978-5-16-010073-9. - Tekct : snektponHbii. - URL:
https://znanium.ru/catalog/product/1911211 (nara obpamenus: 31.05.2026)

7.2  Jlonoanumenvhas numepamypa

1. Antunosa U.A., Baitnmreiin U.H1., 3pikoBa T.B. Maremarnueckuii ananu3. Yacts I :
Y4eOHoe mocobue [ DnekTpoHHbIH pecype] : Cubupckuit penepanbHbiil yauBepcuteT , 2018 - 196
- Pexxum noctyna: https://znanium.com/catalog/document?1d=342149

2. Kysuenoa O.C., KupcanoB M.H. MaremaTtnueckuii anamu3. COOpHHK 3amad |
peleHuii ¢ npuMeHneHneM cucreMsl Maple : YueOHoe nocoOue [ DnexTpoHHslii pecypc] : Uadpa-
M, 2021 - 375 - Pexxum nocryma: https://znanium.com/catalog/document?id=364613



3. Illepmmnes, B. I'. Marematnueckuii ananu3: cOOpHUK 3a1a4 ¢ pemeHusiMu / Llepuiaes
B.I'. - Mocksa : HUIl UH®PA-M, 2025. - 164 c. - (Beicmiee oopazoBanue). - ISBN 978-5-16-
018502-6. - Tekcr : snextponHsiid. - URL: https://znanium.ru/catalog/product/2172579 (nata
obpamenus: 31.05.2026)

7.3 Pecypcor ungpopmayuonno-menexommynukayuonnou cemu '""Humepnem',
eKn0uan npogeccuonanvhovie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CNPAGOUHDbIE
cucmemsl (npu HeodX00UMOCMU):

1. O6pasosarenphas mwiarhopma "FOPAUT"

2. Cucrema snexrponnoro ooydenust BI'YDC (http://edu.vvsu.ru)

3. OBC KoncynbranT ctyaenta (www.studentlibrary.ru)

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

5. DnekrponHO-OMOMMOTEeYHAs cucteMa "ZNANIUM.COM"

6. Open Academic Journals Index (OAJI). IIpodeccuonanbruas 6a3za naHHbIX - Pexxum
nocrymna: http://oaji.net/

7. Ilpesunmenrckas OuOmmoreka wuM. b.H.Empnuna (06a3a [maHHBIX —pa3IudHBIX
npodeccnoHabHBIX o0macteil) - Pexxum moctyna: https://www.prlib.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILVIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJOTHI, UCMOJIb3yeMbIX NMPH OCYILIECTBJIEHUH 00pa30BaTEIbLHOIO
npouecca no JMCUMIUInHe (MO1YJII0), BKJIKOYAas NlepevyeHb MPOrPaMMHOI0 odecre4eHust

OcHOBHOE 000pPYIOBAHUE:

e Mynbrumeuiinas Tpuoyna E-Station S
e Mynbrumenuiineiii mpoektop Ne3 Casio XJ-M146
e [IpoexTop Ne 1Epson EB-480

IIporpammHoe obeciieyeHue:
o Microsoft Office Professional Plus 2013 Russian




HTOroBnlii TecT Mo JUCHHUILINHE

Bonpoc | IIpaBuHibHBIH OTBET Kpurepuu

1 2) 1 6 — nosHOE NpaBUIIBHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CiIy4an

5 1 1 6 — monHOE NMpaBUIILHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CiIy4an

3 3) 1 6 — monHOE NMpaBUIILHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CiTy4an

4 3) 2 0 — MoJIHOE MIPABUIIbHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CiIy4an

5 1 2 0 — MoNHOE MPAaBUIILHOE COOTBETCTBHE
0 6 — ocTanbHbBIE CIIyYau

6 1) 2 0 — moJHOE MPAaBUIILHOE COOTBETCTBHE
0 6 — ocTanbHbBIE CIIyYau

7 1),4) 1 6 — mosHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanbHbIE CIIy4au

8 1 1 6 — moyHOE MPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHbIE CIIy4an

9 3) 1 6 — moyHOE MPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHbIE CIIy4an

10 3) 1 6 — moyHOE MPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHbIE CIIy4an

11 2) 2 0 — MoJIHOE MTPABHIILHOE COOTBETCTBHE
0 6 — ocTanbHbIE CIIy4an

12 1) 1 6 — nmosiHOE IPaBUIBHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CIIy4an

13 1), 2) 2 0 — MoJIHOE MPAaBUIIbHOE COOTBETCTBHE
0 6 — ocTanbpHBIE CiIy4an

14 54 1 6 — mosiHOE PaBUIIBHOE COOTBETCTBUE
0 6 — ocTanbHBIE CITy4an

15 2) 1 6 — momHOE MPaBUIIBHOE COOTBETCTBUE

0 6 — ocTanbpHBIE CIy4an




Tect 1

Bonpoc | IIpaBHJIBHBIH OTBET Kpurepun

1 2) 0,25 6 — mosHOE PAaBUIIBHOE COOTBETCTBUE
0 6 — ocTanmbHBIE CITy4Yan

2 0 0,25 6 — mosHOE MPAaBUIIBHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CiIy4an

3 10 0,25 6 — mosHOE PAaBUIIBHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CiIy4an

4 1) 0,3 6 — moJTHOE TTPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CiIy4an

5 3) 0,3 6 — moyTHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CITy4an

6 4) 0,3 6 — moyTHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CITy4an

7 0 0,25 6 — moJTHOE MPaBUIIBHOE COOTBETCTBHE
0 6 — ocTanbpHBIE CIIy4an

8 4) 0,3 6 — moyTHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanbpHBIC CITy4Yan

9 0 0,3 6 — moIHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbpHBIC CITy4an

10 1) 0,25 6 — mosHOE MPABUIIBHOE COOTBETCTBUE
0 6 — ocTanbpHBIC CITy4an

11 4) 0,25 6 — mosHOE MPABUILHOE COOTBETCTBUE
0 6 — ocTranbpHBIC CITy4Yan

Tecr 2
Bonpoc | IlpaBuibHBIH OTBET Kpurepun

1 8 0,3 0 — monHOE MpPaBUILHOE COOTBETCTBUE
0 6 — ocTanbpHBIE CIIy4an

2 2) 0,3 6 — noJHOE MPaBUIILHOE COOTBETCTBHE
0 6 — ocTanbpHBIE CITy4an

3 1) 0,3 6 — noJHOE MPaBUJILHOE COOTBETCTBHE
0 6 — ocTanbHBIE CIIy4an

4 2) 0,3 6 — noJHOE MPaBUJILHOE COOTBETCTBHE
0 6 — ocTanbpHBIE CITy4an

5 3) 0,3 6 — noJHOE MPaBUJILHOE COOTBETCTBHE
0 6 — ocTanbHBIE CIIy4an

6 3) 0,3 6 — moJIHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHBIE CITy4an

7 1) 0,3 6 — moJIHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHBIE CITy4an

8 1), 3), 4) 0,3 6 — moJTHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHBIE CITyYan

9 2 0,3 6 — MoJTHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHBIE CITyYan

10 1), 4) 0,3 6 — moJTHOE TIPaBUIILHOE COOTBETCTBUE
0 6 — ocTanbHBIE CITy4YaH




Tect 3

Bonpoc IIpaBUIBLHBINA OTBET Kpurepun

1 18 0,3 6 — MoTHOE TTPAaBUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITy4YaH

2 5 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTasmpHBIE CITy4YaH

3 2) 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTasmpHBIE CITyYan

4 1) 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTasmpHBIE CITy4Yan

5 1) 0,3 6 — moyIHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CITy4Yan

6 4) 0,3 6 — moJIHOE MPaBUIILHOE COOTBETCTBUE
0 6 — ocTranpHBIE CITy4Yan

7 2) 0,3 © — noiHOE NPaBUIBLHOE COOTBETCTBUE
0 6 — ocTranpHBIE CITy4Yan

8 2) 0,3 6 — moyIHOE MPaBUIILHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan

9 4 0,3 6 — moTHOE MPaBUIILHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan

10 2), 3) 0,3 6 — moTHOE MPaBUIILHOE COOTBETCTBHE
' 0 6 — ocTtanpHBIE CITyYan




TeMmbl KoJsm4yecTBo Bonpocos Kpurepun
1-2 24 0,36 — 3a Kax bl MPaBUILHBIA OTBET
0 6 — ocTanpHBIC CITy4an
3 9 0,310 — 3a KaXIpI{ TPaBUIILHBIA OTBET
0 6 — ocTasmpHBIE CITy4Yan
4 13 0,30 — 3a KaXX/blil MPAaBUIILHBINA OTBET
0 6 — ocTaspHBIE CITyYan
5 18 0,30 — 3a Ka)X/blil MPAaBUJILHBINA OTBET
0 6 — ocTaspHBIE CITy4Yan
6-7 19 0,30 — 3a KaXX/bIil MPAaBUIILHBINA OTBET
0 6 — ocTasmpHBIE CITy4YaH

OTBeTHI K TCOPCTHYCCKHUM OIIpOCaM

K Ttemam 1-2:

1. OKpeCTHOCTBLIO TOYKH HA3hIBAETCS JHOOO0N MHTEPBAII, COAEPIKALIMI 3Ty TOUKY.
2. € - OKPECTHOCTBIO TOYKH @ Ha3bIBacTCs MHTEpBaN (a — €;a + €).

3. MHOKECTBO Ha3bIBAETCH OrPAHMYEHHBIM CBEPXY, ECIH BCE €I0 3JIEMEHTHI HE

MMPEBOCXOOAT HCKOTOPOI'O YMUCJIa.
MHOXECTBO Ha3bIBACTCS OrpaHUYCHHBIM CHH3Y, €CJIM CYIICCTBYET TAKOC YHCJIO, YTO BCC

€ro 3JIEMEHTHI OOJIbIIIE WIH PABHBI STOMY YUCIY.

4. MHOeCTBO Ha3bIBAECTCS OTPAHMYCHHBIM, €CJIM OHO OTPAHUYEHO U CBEPXY, U CHU3Y.

5. @yHkuMeil Ha3bIBaeTCs MPaBUJIO WIM 3aKOH , IO KOTOPOMY KaKJIOMY 3JIEMEHTY x€X
MOCTAaBJICH B COOTBETCTBUE €IMHCTBEHHBIN 3JIEMEHT ) € V.

6. MHOKECTBO BCEX 3HAYCHHM apryMEHTA X, IS KOTOPBIX (PYHKIIUS UMEET CMBICIL.

7. AHaIMTUYECKHH, TaOIMYHBIN, TpadUIeCKHi.

8 I'padmkoM (yHKIIMM HA3BIBACTCS MHOKECTBO BCEX TOUYCK HA KOOPIWHATHOW IJIOCKOCTH, Y

KOTOpBIX abcuucca (KoOpAMHATa X) paBHA 3HAYCHHIO apryMeHTa, a opAuHara (KoopauHara y) —

COOTBETCTBYIOILIEMY 3HAUEHUIO (PYHKIIUH.
9. lim f(x) = b: Ve > 0,3N Takoe,yto anaVx > N = |f(x) — b| < &.

xX—+co

10. lim f(x) = b: Ve > 0,3IM Takoe,uto A Vx < M = |f(x) — b| < e.
X——00
11. limof(x) = b: Ve > 0,3IN < a takoe,uto miaVx:N < x < a = |f(x) —b| < e.

X—>a—

12. lirr}rof(x) = b: Ve > 0,3IM > a Ttakoe,yto msaVx:a<x <M = |f(x) — b| < &.
x—-a

13.1im f(x) = b: Ve > 0,3 ul Touku a Takas,uTo AnaVx € ud = |f(x) — b| < «.
xX—a

14. dyHKIMA HA3BIBAETCS OTPAHMUEHHO NpH X — a, ecau AMu 3 uiTakue, 4To As
vx €ul = |f(x)| < M.

15. ®yHk1us Ha3bIBAaeTCA OTPaHUUYEHHON B HeKOoTOpoii o0nactu D, ecnmu IM > 0 Takoe,
yro maVx € D = |f(x)| < M.

16. Ilpenensl 5TUX QYHKIMI paBHBI HYITIO.

17. Ilpenens! 3TuX QyHKIMI paBHBI OECKOHEYHOCTH.

- 0 mpu x—a.

18. Ecau f(x) > oo npu x - a, T0 o

Ecnu o (X) = 0 mpu X— a, T0 —>oonpuX —>auna(X)=0.

a(x)

19. im (f(x)+ g(x))=tm f(x)* tm g(x);

x—>a x—a x—>a

im [f(x)-g(x)]=lm f(x)-lm g(x);

X—>a X—>a X—>a

im ¢ f(x)=1lm c-lm f(x)=c-lm f(x).,

x—>a x—>a x—>a x—a



lim 7" (x)
lim Mzﬁa—, m g(x)=0.
oag(x)  fm g(x) v

X—>a

20. TIpenen oTHOIIEHHS CHHYCAa HEKOTOPOTO apryMeHTa K apryMEHTY, NPH CTPEeMJICHUU

aprymeHTa K HyJII0, PaBeH €IUMHUIIBI.
1

21, im (+a(x)*™ =e.

a(x)->0

22. beckoHEYHO Majble (QYHKIMH Ha3bIBAIOTCS OECKOHEYHO MAaJbIMU OJHOIO MOpsIKa
MAaJIOCTH, €CJIH MPeAeN X OTHOIICHHUS IIPU X — ad CYLIECTBYET, KOHEUHBII U OTIUYHBIN OT HYJIS.

23. beckoHeuHO Malible ()YHKII OJTHOTO TOPSAKA MAIOCTH HA3bIBAIOTCS SKBUBAICHTHBIMH
0ECKOHEUHO MaJIBIMH, €CITH MPEIET UX OTHOIIEHUS MPH X - @ PABEH EAMHUIIBL.

24. beckoHeuHO Maiias GyHKIIMS Ha3bIBaeTCs OCCKOHEUHO Majioi 0oJiee BHICOKOTO MOPSAKa
yeM Jipyrasi 0€CKOHEYHO MaJiasi, €CJIM Mpeie] UX OTHOIICHUS IIPHU X — d PaBEH HYIIIO.

beckoneuno manas GyHKuMs Ha3bIBaeTCsl OECKOHEYHO Mayioi Oosiee HU3KOIrO MOpsIKa YeM
Ipyras 0ECKOHEUHO Majiasi, €Clid IPees UX OTHOILIEHUS MPHU X - a paBeH OECKOHEYHOCTH.

K Teme 3:

1. ®yHK1MsA y = f(x) HA3bIBAETCS HENIPEPHIBHOW B TOUKE x, , €CIIU

1)pynkuusa omnpeneneHa B TOUKE U B €€ OKPECTHOCTH;

2)(pyHKIMS MMEET Mpenen IpU X — X, ;

3)npenen GyHKIMHU B TOUKE paBeH 3HAYCHUIO (DYHKIMH B ATOH TOUKE.

2. Touka pa3pbiBa x, Ha3bIBaeTCS TOYKOH pa3phiBa MEPBOTroO poaa GyHKIMH y = f(x), €CIH B

3TOM TOUYKE CYIIECTBYIOT KOHEYHBIC, HCPABHBIC OTHOCTOPOHHUE MPEIEITbI (PYHKITUH.

3. Ecnu x0T GBI OJTMH OHOCTOPOHHUIT IIPEIEN HE CYIIECTBYET M PaBeH OECKOHEYHOCTH.

4. Touka paspbiBa MEPBOTO pPOJA HA3BIBACTCS TOYKOW YCTPAHMMOTO pPa3phiBa, €CId
OJIHOCTOPOHHHKE MPE/IEITbl PABHbI, HO HE PABHBI 3HAYCHHUIO (YHKIMHU B 3TOM TOUKE.

5. Mozxynb pa3HOCTH MEX/Y OJHOCTOPOHHUMH MPE/ICIaMH.

6. OyHKIWs, HENpepbIBHAS HA OTpe3Ke — 3TO (YHKIHsI, KOTOpas HEMPEephIBHA B KaX IO
TOYKE 33/IaHHOTO OTpPE3Ka.

7. Ecnu x4, X, apryMeHThl GyHKIuu y = f(X), TO pasHOCTh MEXIy apryMeHTamu OymeT
Ha3bIBAaThCS MPUPAIICHUEM apTyMEHTOB.

8. Eciu x4, x, apryMmeHThl QyHKIuu ¥y = f(x), TO pa3HOCTh MEXKIY 3HAYCHUSIMHU ()YHKIIUH
f(x5) — f(x1) Oynmer Ha3bIBaThCS MpHUPALICHHEM (DYHKIHH.

9. OyHkuus y = f(x) Ha3bIBACTCS HEMPEPHIBHOW B TOYKE, €CIM OCCKOHEYHO MAalIOMy

NPUPALICHUIO apT'yMEHTa COOTBETCTBYET OECKOHEUHO MaJloe MpHpalleHne QyHKIHH.

K Teme 4:

1. Tuddepennuponanue.

2. lIpenen oTHOMIEHUS IpUPANICHUS PYHKIIUU K MPUPAIIEHUIO apTyMEHTa MPH CTPEMIICHUH
IIPUPALIECHNS apTYMEHTA K HYIIIO.

3.3HavyeHre POU3BOTHON B TOYKE PABHO TAHTEHCY yIiIa HAKJIOHA KAacaTeNbHOW K TpaduKy
(GyHKLNU B 3TOH TOUKE.

4. CyMMe IpOU3BOIHBIX.

5. poOb, B uymciauTene KOTOPOHl NpPOMU3BOJHAS UHUCIUTENS HCXOAHOM (QYHKIUH Ha
HEU3MEHHBI 3HaMEHaTellb MUHYC HEU3MEHHBIH YUCIUTEIh Ha NPOU3BOJHYIO 3HAMEHATeNs, B
3HaMeHarese KBaJpaT 3HaMeHaTells UCXOIHOM Jpo0u.

6. [Ipon3BOAHOI IEpPBOTO COMHOXHTEJSI HA HEM3MEHHBIH BTOPOH TUTIOC HEN3MEHHBIH MEPBEIi
COMHOXMUTEJb Ha IPOU3BOIHYIO BTOPOTO.

7. Ecnn ¢ynkius nuddepeHnupyema B TOUKe, TO OHa 00s13aTENbHO HEMpEphIBHA B ATOU
TOUYKE, HO 00paTHOE HE BCETa BEPHO.

8. ®yHKIMs, OCHOBAaHUM KOTOPOH 1 TIOKa3aTeNb CTETIEHU 3aBUCST OT X.

9. Oyukuus Buaa F(x; y) = 0 Ha3biBaeTCs 3aaHHOM HESIBHO?

10. Iuddepennnan GyHKIHM — 3TO JTMHEWHAS YaCTh MpHUpAIIEHHs (YHKITIH.

11. Tuddepennman GyHKIMH B TOUKE X paBeH NPHUPAIICHUIO OPAMHATHI KacaTeNbHOW K
rpaduky GyHKIMN B 3TOM TOUYKE, KOTJa X MOJy4aeT npupaiieHue Ax.



12. Tnst Toro, uto0sl pyukuust y = f(x) umena auddepeHunan B ToUke X, HEOOXOIUMO H
JIOCTaTOYHO, YTOOBI OHA UMeJIa B 3TOM TOYKE MPOU3BOIHYIO.

13. [Ipenen oTHOMIEHUS IBYX O€CKOHEYHO MAJIBIX MM OECKOHEYHO O0IBIHNX (YHKIIUU paBeH
npezeny OTHOIIEHHS UX TPOU3BOIHBIX.

K Teme S:

1. ®ysxnus Ha3bpIBaeTCA BO3pacTalolleld Ha HMHTEpBale, €CiAu OOJbIIEeMYy 3HAYCHHIO
apryMeHTa COOTBETCTBYET OoJibllIee 3HaYeHUE (DyHKIIUH.

2. OyHKIUS Ha3bIBaeTCsl yOBIBAIOLICH HAa MHTEpPBAJIE, €CIIM OOJIbIIEMY 3HAUEHHUIO apryMeHTa
COOTBETCTBYET MEHbIIICE 3HAUCHHE (HYHKIIHH.

3. Touka makcuMyma (yHKIIMA — 3TO TOYKA, B KOTOPOIl 3HaUeHNE (PYHKIMH B 3TOW TOUKE
OoJibllie, YeM 3HaYeHHE (PYHKIIMU B JTIO00H TOUKE €€ OKPECTHOCTH.

4. Touka MUHUMYMa (YHKIIUU — 3TO TOYKA, B KOTOPOIl 3HaYeHHE (YHKLIUU B 3TOU TOUKE
MEHBIIIE, YeM 3HaueHHEe (QYHKIMH B JIF000I TOUKe €€ OKPEeCTHOCTH.

5. Toukn MakcuMyMa 1 MUHUMYMa.

6. Ecim ¢yukimst Bo3pacraet Ha untepsaie (a@; b) u nuddepenunpyema Ha 5TOM HHTEpBAJIE,
TO e€ MPOU3BOIHAS JODKHA ObITh HEOTPHUIIATEIBHOM TSt BceX X U3 (a; b).

7. Ecin ¢pynkiust nuddepenppyemMa Ha 5TOM HHTEpBaJIe U € MPOU3BOIHAS OI0XKUTEIbHA
BO BCEX TOYKAX MHTEPBaIa, TO (GYHKIHUS BO3PACTAET HA HEM.

8. Eciu pynkims yosiBaeT Ha uHTEpBaje (2;h) u nuddepeHuupyema Ha 3TOM HHTEPBAJIE, TO
e€ MPOM3BOAHASI HETIOJIOKUTENIbHA BO BCEX TOYKAX MHTEpBAJIa

9. Ecin ¢pynkmst muddepeHpyemMa Ha 3TOM HHTEpBajIe U e€ MPOU3BOAHAS OTpPULIATEIbHA
BO BCEX TOYKAX MHTEpBaia, TO (PyHKIMS yObIBaeT Ha HEM.

10. Ecit pyukmust y = f(x) umeer skcTpeMyM (MaKCHMyM HIIH MUHHMYM) B TOYKE X, TO B
ATOH TOYKE MPOU3BOHAS (PYHKIIMH JTUOO paBHA HYJIIO, THOO HE CYIIECTBYET.

11. Ilyctp ¢GyHKIMS HETpephiBHA B TOYKE Xy, a B HEKOTOPOH €€ OKPECTHOCTH, KpPOME,
BO3MOJXKHO, CaMOH TOYKH X, oHa muddepennupyema. Ecnu npu nepexone depes X, MPOU3BOIHAS
MEHSIET 3HaK, TO B 3TOH TOUKE €CTh IKCTPEMYM:

- €CJIM 3HAK MEHSIETCS C «IUTI0Ca» Ha «MHHYC» — 3TO MAaKCUMYM;

- €CITM 3HAaK MEHSETCS C «MHHYCA» Ha «IUTIOC» — 3TO MUHUMYM.

12. DroT cnocod NPUMEHSIOT, KOTla TOYKa X — CTallMOHApHAsA, TO €CTh IIPON3BOIHAS B ATOM
TOYKE paBHA HYJI0. Eciy B 3TO# TOUKe CyliecTByeT BTOpasi MPOM3BOAHAS M OHA HENPEPHIBHA!

-ecim "' (xg) > 0, TO Xy — TOYKa MHHHUMYyMa,

-ecmu f''(xy) < 0, TO Xy — TOUKA MAKCUMyMa.

13. I'paduk nuddepenippyemoii pyHKIUHN Ha3bIBACTCS BHITYKIIBIM B HHTEpBaie (a;h), ecian
OH pacroJjIOoXKeH HIKE 10001 cBOel KacaTelbHON Ha 3TOM MHTEpBaJIe

14. T'paduk muddepeHunpyemoit pyHKIUN Ha3bIBACTCS BOTHYTBIM B HHTEpBale (@;h), ecian
OH pacIMoJIOKeH BBIIIE JIF000M cBOEl KacaTelIbHON Ha 3TOM MHTEpBaJie

15. Touku rpaduka HenpepbIBHON (GYHKLNHU, OTAEISIONINE €0 BBITYKIYIO 4acTh OT
BOTHYTOW HAa3bIBAIOTCSI TOUKAMHU TTEeperuoa.

16. Ecnu mpon3BogHAast BTOPOTO MOpsiAKa HerpepsiBHON (yHkiuu f''(X) MeHsieT 3HaK TpH
nepexosie apryMeHTa 4epe3 TOUKY X, TO TOUKa ¢ abCLUCCON X = X, sBIsAETCS TOYKOW meperuda
rpaduka GyHKIUH.

17. Tlycte dyHkuus y = f(x) uMeeT BTOPYIO MPOU3BOHYIO BTOPOTO MOPSIIKA BO BCEX
Toukax uHTepsaia (a;b). Eciu Bo Beex Toukax atoro unrepBana f''(x) <0 (f"(x) > 0), 10
rpaduk GpyHKIUH Ha (&;D) BBIMYKIbIH (BOTHYTHI).

18. Acummrotoii rpaduka Gyrkuun y = f(x) Ha3bIBaCTCS MpsAMast JIUHHS, PACCTOSIHUE OT
KOTOPOH /10 TeKyIIel TOUKH rpaduka GyHKIHUN CTPEMUTCS K HYJIO TP HEOTPAHUYEHHOM YJIaIeHUU
ATON TOYKU OT Hayajia KOOpAUHAT/

K Temam 6-7:

1. ®yHKIMEH ABYX EPEMEHHBIX HA3bIBACTCS MTPABHUIIO MITH 3aKOH, TI0 KOTOPOMY KaXkJIOU Imape
ypcen (x;y) €M mocTaBiieH B COOTBETCTBUE €AMHCTBEHHOE YKcio Z € N

2. OGnacteio onpeneneHus GYHKIMH JIBYX TIEPEMEHHBIX Ha3bIBAETCSI MHOKECTBO BCEX Iap
(x;y), U KOTOPBIX CYIIECTBYET 3HAYCHHE Z.

3. AHATUTHYECKUH, TAOTHIHBINA, TpaQUISCKUH.



4. T'padukomM (pyHKITUU ABYX TIEPEMEHHBIX SBIISICTCS TTIOBEPXHOCTD.

5. OKpecTHOCTHIO TOYKHU (DYHKIIMU JBYX IEPEMEHHBIX SBISIETCS KPYT C IIEHTPOM B 3TOU TOUKE.

6. YactHoe mpupamieHue (QYHKIHMH JBYX IMEPEMEHHBIX — 3TO NpHpalieHue (QyHKIUH,
KOTOPOE MOJTY4aeTCsl IPU U3MEHEHHH TOJIBKO OJTHON U3 IEPEMEHHBIX PU (PUKCHPOBAaHHOM 3HAYCHUU
ApYroii.

7. YactHast npon3BoiHas (DYHKIMU JIBYX MEPEMEHHBIX IO OAHOMY M3 €€ apryMEHTOB paBHA
npezieNTy OTHOUICHUSI YaCTHOTO PUpANICHHs (YHKIIUHU K BbI3BABIIEMY €T0 IPUPALICHUIO apT'yMEHTa,
KOTJIa MpHpalleHue apryMeHTa cTpeMuThest K 0.

8. 'naBHast yacth npupanieHus Qyakuuu z = f(x; y) nuHelHas OTHOCUTENbHO Ax, Ay.

9. Touka Py(xy;y,) HaspiBaeTCs TOYKOH Makcumyma GyHkimn z = f(x;y), eciu
CYILECTBYET TakKasi OKPECTHOCTh 3TOM TOYKH, YTO JJisi BceX Touek P(X;y) 3TOU OKpPeCTHOCTU
oTIMUHBIX OT Py(Xg; ¥o) , BBIMONMHsIETCS HepaBeHCTBO f(Py) > f(P).

10. Touka Py(xg;Yyo) Ha3piBaeTcs TOYKOH MuHMMyMa OGyaknud z = f(x;y), ecnu
CYILIECTBYET TakKasi OKPECTHOCTh 3TOM TOYKH, YTO JJisi BceX Touek P(X;y) 3TOH OKpeCTHOCTU
oTMaHBIX 0T Py(Xg; ¥o) , BBIIONHsIETCS HepaBeHCTBO f(Py) < f(P).

11. Ecnu ¢yukuums z = f(x;y) B Touke Py(Xg; Yg) HMEET IKCTPEMYM, TO B 3TOH TOYKE JIHOO
00e JacTHbIE NPOU3BOJHBIE MEPBOTO MOPsAAKA paBHBI HymO: fy (Xo; ¥o) =0, f; (xo; ¥o) = 0, mibo
XOTs1 OBl OJIHA U3 HUX HE CYIIECTBYET.

12. Tlycte mist dyukuun z = f(x;y) B kputnaeckoit Touke Py(Xy; Vo) CYIIECTBYIOT
npousBonueie A = £, (Py), B = f;;,(Py), C = fi;,(Pp).

CocraButh onpenenuresib A=A-B — C 2,

Bo3MoHBI TpH cityyasi:

1)A( Py) > 0, torna Touka Py — TOYKa SKCTPEMyMa.

nmpu A > 00— P, Touka MUHUMYMa;

npu A >0 — P, Touka MakCUMyMa.

2) A(Py) < 0, Torna P, He SIBIACTCS TOUKOM SKCTPEMyMa,;

3) A( Py) = 0 toraa HEOOXOAUMBI JOMIOJHUTEILHBIC HCCIICIOBAHMS.

13. 1)naiiTu KpUTHYECKHE TOYKH BHYTPH O0JIACTH;

2) HAWTH KPUTUYECKUE TOYKH Ha TPAHHUIIE 00JIACTH;
3) HaiiTi 3HaueHMs (PYHKIIMH BO BCEX KPUTHUECKUX TOUKAX U B BepIIMHAX 007acTH;
4) BeIOpaTh HAaMOOJIBIIICE M HAMMEHBIIICE 3HAYCHUS.

14. Yactp mpocTpaHCTBa, KaXIOW TOYKE KOTOPOTO COOTBETCTBYET UYMCICEHHOE 3HAUYCHHE
HEKOTOPOU CKaJISPHON BEIUYUHBI.

15. CkanspHsbie 05 U300pa)kar0TCsl TEOMETPUUECKH € ITOMOILBIO JIMHUN YPOBHSI, ypaBHEHUS
kotopeix f(x;y) = C.

16. I'paguentom B Touke P(x;y) cKajaspHOro mois, 3amaHHoro auddepeHpyemoit
byukumeir z = f(x;y) Ha3bpIBaeTCs BEKTOp, KOOPAMHATAMH KOTOPOTO SBISIOTCS YacTHBIE
IPOU3BOHEIE.

17. I'pagueHT -BEKTOp, yKa3bIBAIOILIMI HallpaBleHHE HAaUObICTpellIero pocra (GyHKIUU B
JTAHHOU TOYKE TOJIS.

18. TIpousBoanoit ¢pyukiuu u = F(x;y; z) B Touke M (x; y; z) 110 HanpaBJIeHUIO [
Ha3bIBaeTCS

. Au du
AT o
Ju OJu N Ju N Ju
" ox cosa 3y cosf P cosy.

19. Tlpou3BoaHass (yHKIMH 10 HampaBJeHUIO [ TMOKa3bIBaeT M3MEHEHUS (DYHKIIMU BJIOJIb
ATOTO HAMPABJIECHUS.
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