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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.

Bun yuebnoii

O1eHOYHOE CPEICTBO

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
Co0 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
JTUCIUILINHBL, 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, CHCTEMaTHYeCKoe 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, yMEHUSIMH, NPUMEHAET WX 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 aHATIUTUYCCKUX OIICpaluiax, NEPEHOCE 3HAHUU U
yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAllUHN.

ot 61 10 75

«YAOBJICTBOPUTEIILHO»

CTyzeHT AeMOHCTPHUpYeT ChOpMHUPOBAHHOCTh TUCIUIUIMHAPHBIX KOMIETSHIHIA: B
XO/ie KOHTPOIIBHBIX MEPOTPHATHI JOMYCKAIOTCS 3HAYUTEIBbHBIE OIIMOKH, TPOSB-
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 OTCYTCTBUE 3HAHUH, YMEHHH, HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IlpumepHbIii epevyeHb BONMPOCOB MO TeMaM

Bompocs o temam

K Temam 1-2:
1.YT0 Ha3pIBaeTCsI OKPECTHOCTHIO TOUKH?

2.Y10 Ha3bIBaeTCS € - OKPECTHOCTHIO TOUKH?

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

4. Kakue MHOX€ECTBa Ha3bIBalOTCS OTPaHUYEHHBIMU?

5. Urto Ha3wiBaeTCs GyHKIIUEH?

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.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Jlath onpenenenue npenena GyHKIUHA MPH X—-0.

Hate onpenenenue npenena GpyHKuun mpu x— a-0.

Hatp onpenenenue npenena Gyakuuu npu x— a+0.

Jatb onpenenenue npenena GyHKIUUA IpU X— a.

Kakue ¢pyHKIMN Ha3bIBAIOTCS OTPAaHUYCHHBIMH TTPU X—> a7

Kakue pyHkIMM Ha3bIBAIOTCSI OTPAaHMYCHHBIMUA B HEKOTOPOM obactu D?
Kakue ¢pyHkuny Ha3pIBaIOTCS OECKOHEYHO MaIbIMH?

Kakue ¢hyHkimm Ha3pIBatoTCS 0ECKOHEYHO OOIBIITMMU?

KakoBbI CBOICTBa OECKOHEUHO MAJBIX ()yHKITHIA?

CBs13b MEX Ty OECKOHEYHO MAJILIMH i OECKOHEUHO OOJIBITMMU () YHKIIHSAMHU.
IlepeuncinTh CBOKWCTBA IPEIEIIOB.

CdopmynupoBath MepBbIi 3aMeuaTeIbHbIN Tpe/e.

CdopmynupoBaTh BTOPOI 3aMeUaTEIIbHBIN Mpeed.

Jaiite onpenenenrne 6€CKOHEYHO MabIX (PYHKIIMIA OJHOTO U TOTO YK€ MOPSIKA.
Jaiite onpeneneHne SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX (DYHKITHIA.

Haiite onpenenenue 0ecCKkOHEUHO Majoi (GyHKIMHU Oosiee BBICOKOTO, 0ojiee HU3KOTO

HOPSIKOB.

ouu.

26.

Cdopmynupyiite TeopeMbl 00 SKBUBAICHTHBIX OECKOHEYHO MaJbIX (PYHKIIHSIX.

K Teme 3:
1. JlaTh onpeienieHre HENPEPHIBHOCTH (DYHKIIMU B TOYKE.

2.

O 0 3N n KW

10
11

CdhopmynmpoBath cBOMCTBA (PYHKINH, HETPEPHIBHBIX B TOUKE.

. Kakas Touka Ha3pIBaeTcs TOUKOH pa3pbiBa 1-ro poxa?

. Kakas Touka Ha3pIBaeTCs TOUKOM pa3pbiBa 2-T0 poja’?

. Kakas Touka Ha3pIBaeTCs TOUKON yCTPaHUMOIO pa3pbiBa’?

. Uto Ha3pIBaeTCs CKauyKoM rpaduka GyHKIuu?

. Kakas ¢pyHkuus Ha3pIBaeTCsl HENPEPHIBHOW Ha OTpe3ke?

. Ilepeuncnuts cBOHCTBa (PYHKIHMI, HEIPEPHIBHBIX HA OTPE3KE.
. UTo Ha3bIBaeTCs NpUpallleHuEM apryMeHTa’?

. UTto Ha3pIBaeTCs NMpupameHneM QyHKIun?
. ChopmynupoBaTh BTOpO€ OIpeieIeHue HEMPEPHIBHOCTU (PYHKIIMH.

K teme 4:
1. Yto Ha3bIBaeTCA MpHUpAIIeHUEM apryMeHTa?

O 00 31N L B W

. Uto Ha3bIBaeTcs mpupaiieHueM QyHKIuu?

. Kak Ha3pIBaeTcs onepanus HaXx0KI€HUS IPOU3BOAHOMN?

. Uto Ha3bIBaeTCs NPOU3BOAHON (DYHKIIMHU B TOUKE?

. KakoB reomerpryeckuii CMbICII TPOU3BOIHON (DYHKIIMU B TOUKE?

. UeMy paBHa pou3BOHAsI CYMMBI IBYX (QyHKLNN?

. Uemy paBHa NpoU3BOHAS YACTHOTO ABYX (DyHKIMI?

. UeMy paBHa pOU3BOIHAs MPOU3BEACHUS IBYX (DyHKIMNA?

. CopmynupoBath Teopemy O CBS3U AUDPPEPEeHIUPYEMOCTH U HENPEPHIBHOCTH (PyHK-

. Kakas ¢pynkuust Ha3pIBaeTCs CIOXKHOMN?

. ChopmynupoBath TEOPEMY O TPOU3BOIHOM CIIOKHOU (DYHKITHH.

. Kakas ¢pyHkumst Ha3pIBaeTCsl CTETIIEHHO- MOKa3aTeIbHOM?

. B xakux ciayuasx npumensiercs jgorapudmudeckoe auddepeHimpoBanue?
. Kakas ¢pynkuus Ha3pIBaeTCs 3aJaHHON HESBHO?

. Kak Haxonurcs mpon3BoaHast pyHKUNH, 3aJaHHON HESIBHO?

. Kakas ¢pynkuust Ha3piBaeTcst 0OpaTHOI?

. ChopmynupoBath T€OpEMy O TPOU3BOAHON 0OpaTHOM (YHKIIUH.

. Kak Haxonurcst mpon3BoaHast pyHKINHU, 3aJaHHON TapaMeTpUIecKu?

. aTte onpenenenue nuddepeHimana GyHKIUN.

. B ueM 3akmtouaercst reomeTpudeckuil cMbIch auddepennmana GyHKuun?



21. ChopmynupoBaTh TEOPEMY O CBSI3U MEXAY CyllecTBoBaHHeM auddepennnana u cy-
1IECTBOBAaHUEM MPOU3BOTHOM.

22. IlepeuncnuTh cBOMCTBA quddhepeHImana.

23. ChopmynupoBath Teopemy o auddepeHnane CiIoxHON (yHKITUH.

24. IlpaBuno Jlonurans.

25. ChopmynupoBath TeOpeMbl 0 AU HEepeHIUPYEMbIX (YHKIIHIX.

K teme S:

1. Kakas ¢pyHKIMst Ha3pIBaeTCsl BO3pacTarolieil Ha HHTepBaie?

2. Kakas ¢yHKuMs Ha3pIBaeTCs yObIBAIOIIEH Ha HHTepBaye?

3. Kakas Touka Ha3bIBaeTCs TOUKOM MakcuMyma?

4. Kakast TOuka Ha3bIBa€TCsl TOUKOM MUHUMYMa?

5. Yrto Takoe TOUkH 3KCTpemMyma QpyHKIun?

6. ChopmynupoBaTh HEOOXOAMMOE YCIOBHE BO3pacTaHusi PYHKIIMHA HA UHTEPBAJIC.

7. CchopMynrpoBaTh JOCTATOUHOE YCIOBUE BO3pacTaHus GYHKLIMU HA UHTEpBAJIE.

8. ChopmynupoBaTs HEOOXOIUMOE YCIIOBHE YObIBaHHS (DYHKIIMM Ha UHTEpPBAJIE.

9. ChopmynupoBaTh JOCTATOUHOE yCIOBHE YOBIBaHUS (DYHKIIMU HA MHTEPBAJIE.

10. CopmynupoBaTh HEOOXOAUMOE YCIIOBHE CYHIECTBOBAHMS dKCTpeMyMa ()YHKIHH B
TOYKE.

11. ChopmynupoBaTe AOCTATOUYHOE YCIOBHE CYIIECTBOBAHHS JKCTpeMyMma (DyHKIUH B
TOYKE.

12. ChopmynupoBath 10CTaTOYHOE YCIOBHE CYIIECTBOBAHUS dKCTpeMyMa (yHKIIUHU, OC-
HOBAHHBIN Ha 3HaKe BTOPOW MPOU3BOIHOM.

13. Kakas pyHKIMSI Ha3bIBaeTCs BBITYKIION HAa HHTEpBaJie?

14. Kakas ¢yHKIUS Ha3pIBaeTCS BOTHYTOM Ha UHTepBaje?

15. Kakue Toukn Ha3bIBAIOTCS TOUKAMU Tiepernda rpaduka GyHKIuu?

16. ChopmynupoBaTh JOCTATOUYHOE YCIIOBHE CYILECTBOBaHUS nepernda rpaduxa QpyHk-
IIUH B TOUKE.

17. CdopmynupoBaTh JOCTATOYHOE YCJIOBUE BBINYKJIOCTH WJIM BOTHYTOCTH Tpaduka
(GyHKIHH.

18. Uro Ha3bIBaeTCs acUMIITOTaMu rpaduka GyHKIunu?

19. Kakast acuMIiToTa Ha3bIBae€TCs BEPTUKAIBHOMU?

20. Kakas acuMITOTa Ha3bIBA€TCSI HEBEPTUKAILHONU?

K Temam 6-7:

1. Yto Ha3bIBaeTCs PyHKIMEH NBYX MepeMEHHBbIX?
. Uro Ha3bIBaeTcs 001acThIO ONpeneaeHus] PYHKINU ABYX MEPEMEHHBIX ?
. KakoBsl cioco0s! 3aanus (GyHKIMU ABYX NEPEMEHHBIX?
. Yro siBnsercs rpadukoM QyHKIUU JABYX TEPEMEHHBIX?
. UTo Ha3bIBaETCsI OKPECTHOCTHIO TOUKH (PYHKIIUH BYX IEPEMEHHBIX?
. JlaTb omnpenenenre 4acTHOTo npupaiieHus: GQyHKIUH IBYX [TEPEMEHHBIX.
. UTo Ha3bIBaeTCsl YaCTHBIMU IPOM3BOIHBIMU (DYHKIIMH JIBYX MEPEMEHHBIX?
. 'eomeTpryeckuii cCMbIC IPOU3BOAHON (PYHKIIMU JBYX NEPEMEHHBIX ?

9. INonuerit tuddepeniyan GyHKIUN 1BYX MEPEMEHHBIX.

10. Kakast Touka Ha3bIBae€TCA TOYKON Makcumyma?

11. Kakas Touka Ha3bIBae€TCsl TOUKON MUHUMYyMa?

12. CpopmynupoBaTh HEOOXOAWMOE YCIOBUS CYIIECTBOBAHUS JKCTpeMyMma (YHKIHH
JBYX NIEPEMEHHBIX.

13. CopmynupoBaTh JOCTATOYHOE YCIOBHS CYIIECTBOBAHHS OJKCTpeMyMa (OYHKIHH
JBYX NIEPEMEHHBIX.

14. AnropuT™ UX HaXOXJEHUs HauOOJIbILIEr0 U HAMMEHbIIEro 3Ha4YeHU (QYHKIIMH B 3a-
MKHYTOM 00JacTu.

15. Yrto Takoe ckansipHOE 1ose?

16. C moMomipio 4ero uzoopaxaercs CKausipHoe mnosue?

01N hn W



17. Yro Takoe rpaaueHT (PyHKIMH JBYX MEPEMEHHBIX?

18. Uto mokaspIBaeT rpaiueHT (PyHKITUH?

19. JlaTe onpeneneHue MPOU3BOIHON (PYHKIIMH IO HAIIPABJICHUIO BEKTOPA.
20. Yto nmoka3sIBaeT MpOM3BOIHAs (DYHKIIMH 1O HAIIPABICHUIO BEKTOpa?

Kpamkue Memoouyeckue yKaszaHus

TeOpeTI/I‘IGCKI/Iﬁ OIIPOC MPOBOJAUTCA ITOCIIC N3YUCHUA COOTBCTCTBYIOHlCI;'I TEMBI UJIHU IIEPET

KaKIbIM IIPAKTUYCCKUM 3aHATUCM

LlIxana oyenku
Onenka | bamisl Onucanue

5 23-25 CTaBUTCS, €CIIH CTYICHT HOJHOCTHIO OCBOMII MaTepHall

4 19-22 CraBuTCs, €CIM CTYAEHT JolycKaeT 1-2 ommoku

3 13-18 CraBuTCS, €CIU CTYICHT M3J1aracT MaTepUall HEIOJIHO M IOMYCKaeT HETOUHOCTH B OIPEICICHHH 10~
HSTHI WIH (HOPMYIHPOBKE MPABHJI, H3JIaraeT MaTepHal HEIOCIeJOBATEIbHO U IOMYCKAeT OMIMOKH
CraBuTCS, €CIU CTYIEHT OOHApY)KUBACT HE3HAHHE OTBETa Ha COOTBETCTBYIOIIEE BOIIPOCHI, IOMYCKAET

2 0-12 omnOKy B HOpMYIUPOBKE OTPEIeIeHHIA 1 IPAaBIJI, HCKAXKAIOIINE UX CMBICII, OECIIOPSAA0YHO U HEYBe-
PEHHO H3J1araeT MaTepuail

5.2 Ilpumepsl 3a1aHUH /151 BHINOJHEHHS] KOHTPOJIbHOU padoThl

KonTtpouabHnas pa6ora 115 3a04Hoi GopmMbl 00y4YeHuUst

1. Hatiti mpenensl pyHKIMIA, HE TOIB3YSICh MpaBuiIoM JlomuTais

2 2
-3 2x° -21x-11
a) lim ——> §) lim
x>0 2y 4Ly 1 x—11 x —11
X+2
B fim L2008 4X 9 i Vx? +1-1 " "m(3x_4js,
x=0 X -sin X x—>0 ,x2+16 _4 x> 3X+5

2. UccnenoBath (QyHKIMH HA HETIPEPBIBHOCTD U CIENIATh CXEMATUIECKUNA YePTEK
- (x=1) npu 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 (hyHKIIMU U IOCTPOUTH UX Tpa(UKH:

x° —27x+54
a)y: 3 ’
X
X+ 6
6) y=1In -1.

4. lana dynkups z = e’V

[TpoBepuTh, YAOBIETBOPSET WM HET 3Ta PYHKIIHS YPABHEHHUIO
oz 0z 0 2 z
- y - =0.
ox oy oxoy

5. Haiitn HauMeHbIIee 1 HanboJiblee 3Ha4eHUs! PYHKIUHU B 3aMKHYTOH obsiactu D:
z=2x+y-xy. D: 0=x=4 0=y=4

6. UccnenoBarh (hyHKIHMIO HA SKCTPEMYM
z=x —xy+y —5x+y.




2
7. Jlanbl: QYHKIMS Z = arccos Y rouka A(1;2) u BexTop a =12i -5]j.
X

Haiitu 1) grad z B TOuke A;
2) IpOU3BOJIHYIO B TOUKE A TI0 HAIIPABJIEHUIO BEKTOPA a.

Kpamxue memoouueckue yxazanus

[Tpu BeIMONIHEHNH HEOOXOAUMO COOTIOIATh CIEAYIOIINE TpaBUIa;

1) cTyIeHT TOJHKEH BBITMIONHATE 33JaHHs 110 BaApUAHTY, HOMEP KOTOPOTO COBIAAAET C TO-
cnenHel mudpoi ero yuedHoro mudpa;

2) Ha OOJIOKKE TETpaJX JIOJDKHBI OBITh OTYETIIMBO HANUCAHbI (DaMWINs CTYAEHTA, €ro
UHUIHAIBI, HQP;

3) peuieHus 3a1a4 HAJAO pacrojaraTh B MOPSIKE HOMEPOB, YKa3aHHBIX B 3aJlaHHSIX, CO-
XpaHsisi HoMmepa 3anad. [lepen perenrnemM Kaxa0i 3a1a4i He0OX0IMMO MOJTHOCTBIO BBIMHUCATH €€
YCIIOBHE;

4) pemieHHs 3a1a49 CIIEyeT W3JIaraTh MOAPOOHO U 3aMKUCHIBATh AKKypaTHO, OOBSICHSS BCE
JCHCTBUS U Jiesias HEOOXOIUMbIC YEPTEKH.

IlIxana oyenku

OrneHka Bamsr Omnucanne

3a4TCHO 30 3agaHusl BBITOJTHEHBI ITOJIHOCTBIO U IpaBUJILHO, pa60Ta 0¢)0pMneHa COT'JIaCHO Tpe60BaHI/I${M.

3aaHus BBIIOJIHEHBI IIOJTHOCTEIO M IPAaBUIIBHO, padoTa 0h)OpMIICHA COITTaCHO TPEOOBAHMUSM, pellie-

3a4TEHO 23-29
HUSL COJIEPIKAT HEKOTOPHIE HETOYHOCTH M HECYIIECTBEHHBIE OIUOKH.

3agaHus BBIIOJHEHBI YaCTHYHO, C CYIIECTBEHHBIMH OomOKamu, pabdota oopmiieHa He 0 TpeboBa-
HHSIM.

He 3aureno | 17-22

HC 3a4TCHO 0-17 3agaHus HE BBHITTOJIHCHBI WIH BBITTOJTHCHBI HEIIPABUJIBHO.

5.3 Ilpumepnbl TECTOBBIX 3aJaHU I

HUTorosnlii TeCT MO AMCHUILINHE

x?+2x+1
1. IIpenen lim ————— paBeH
P x>0 2x° -4 P
1)0
2)
3)2
4)0,5
2
2. Ilpenen lim MpaBeH ......
x—>1/3 X—1/3
3. IIpenen lim arcsin_3x paBeH
x—0 5SXtgx
1)0,6
2)0
3) o
5
4=
) 3
2 —_
4. Ilpenen lim ———— paBeH
x—3 ,X 1 _ 2
1)-24
2)0
3)24
4)

x+1

1) x
5. Ilpenen lim [1 + —j paBeH. ..

X—> 0 X



2

2 X
6. IIpenen lim [X +2J paBeH

X—> o X2—2
1)e’
2)0
3)1
e
4)e°
7. OyHKUIHUS Yy = Xz_l
X -4

l)umeeT TOUKY pa3peiBa IpU X = 2
2)uMeeT TOUKY pa3pbiBa IPH X = —2
3)umeer TOUKY pa3pbiBa IIPU X = 4
4)umeet TOUKY pa3pbiBa IpU X = —4

8. YrnoBoii korhdHULIMEHT KacaTenbHON K KPUBOK y = 2+/X —8 B TOUKe ¢ abcuuccoit
X =9 paBeH ....

9. IlpousBoaHas GyHKIHH Yy = 5% paBHa

1)2x-5 2

2)5" In5

3)2x-5" 5

4)x?% .5 x* -1

10. IlpousBomHast BToporo mopsiaka GyHKIUH y = xe * paBHa
1) xe”

2)(1+ x)e”

3)(2 + x)e”

4)(3+ x)e”

11. TlpousBoaHast y, mapaMeTpuuecKoil GyHKIMH x = 5cos’t, y = 3sin °t paBHa
3
1)=
5

3

2)-—

5
5
3)—
3

8->
3
12. ITpou3BomHas y' HESIBHOM (QYHKIWH Sin y = 7X + 3y paBHA
7
cosy—-3
7
cosy+3
7

cosy-—-3

1)
2)

3)-



7
4)- ——
cosy+3
4x - x° -4

X
1) x = 0 sBJsIETCSI BEPTUKAILHON aCUMIITOTON

13. st pyHKIMU y =

2) y = —x + 4 SBJIACTCS HAKIOHHOW aCUMIITOTOM
3) y = 0 sABJISCTCSA TOPU3OHTAIBLHON aCUMITOTON
4)He cylecTBYeT aCUMITOT

14. KpagpaT Moxyns rpaguenTa QyHKIUHM U = X + y°z + 32° B ToYKke B(4,-11) paBeH ....

L2
15. Yacrras npousBojiHast u; = X° COOTBETCTBYET ()YHKIUH

Du=xz?+xy?’
Du=x’y+4z-1
Nu=4x-—xy+y> -z

Mu=x%2-y-z

Kpamkue memoouueckue ykazanus
I[ITM coxpepxaT TECTOBBIC 3aJaHUSI C BHIOOPOM OJHOTO MJIM HECKOJIBKUX IMPABHIIBHBIX
OTBETOB, BBOJI YHCJIA.

IHlIxana oyenku

Onenka | bamrs Omnucanue
5 19-20 3ajaHre BBIMOIHEHO MOJIHOCTHIO M a0COIOTHO MPABUIIBHO.
4 16-18 3ajiaHue BBIMOIHEHO MOJHOCTHIO U [IPABUIIBHO, HO PELICHHE COJCPXKUT HEKOTOPHIC HETOYHOCTH U

HECYIIECTBEHHBIC ONHOKH.

3aZ[aHI/Ie BBIINOJIHEHO HE NMOJIHOCTHIO, C CYIICCTBEHHBIMU OIJ_IPI6KaMI/I, HO MMoAaxXoJ K pE€HICHUIO, UICA
PEUICHMS, MCTO IPABUJIBHEIL.

3 11-15

3aﬂaHI/IC BBIIIOJIHEHO YaCTUYHO, UMCCT OIlII/I6KI/I, OCYIICCTBJICHA MONBITKA PEIICHUA HA OCHOBEC ITpa-

2 1-10 o
BIUTBHBIX METOJIOB M W/ pelIeHusl.

5.4 Ilpumepsbl TECTOBBIX 3aJaHUI

Tecr 1
22° +3z-1
1. Tlpexnen lim —————— paseH
e 3727412
3
1)—
2
2) o
3)2
2
4)—
3
3
3 2 5
2. Tperen lm "> papen ...
xooxd y5x2 11
2x? +6x-8
3. Ilpenen lim ————— paBeH ....
x> -4 X+4
Vx—-2-1
4. Ilpenen lim —————— paBeH

X—>3 X —



1)0,5

2)0

3)1

4)-1

5. [Ipenen lim % paBeH

x—0 X
1
2)-2
3)
4)0
1 - cos 5x

6. Ilpenen lim ———— paBeH
x—01-cos 3x

1)0
5

2

3)1
25

3X
7. Ilpenen lim ———— paBeH ...
x—0 Sin xctg 4x

X+2

3x-4) s
8. IIpenen Iim( X j . paBeH

x>\ 3Xx +5
1)
2)e?
e
4)e

X+2

9. IIpenen lim {4X+5j paBeH ...

x>\ 2X —2

In x

10. OyHKIUSA ¥ = X + ——
X

l)umeer TOUKY pa3pbiBa pHU X = 0
2)umeeT TOUKY pas3pbiBa IMpH X =1
3)uMeeT TOUKY pa3pbiBa IpH X = —1
4)sBNsieTCs HeNPEePbIBHON

11. ®ynkuus y = x — In(1+ x?)
l)umeer TOUKY pa3pbiBa IpH X = 0
2)uMeeT TOUKY pas3pbiBa MpH X =1
3)uMeeT TOUKY pa3pbiBa MpH X = —1
4)siBNsieTcs HeNpepbIBHON

Kpamkue memoouueckue yxazanus
I[ITM copepxat TecToBbIe 3aJaHUSI C BHIOOPOM OJHOIO WJIM HECKOJIbKUX IMPaBUIIbHBIX
OTBETOB, BBOJI YHUCJIA.



IlIxana oyenku

Ornenka Bannsr Omnucanue

5 3 3a1aHre BBITIOJIHEHO MOJHOCTHIO M a0COIOTHO MPABIIIBHO.

4 2 3agaHue BHIIOJIHEHO MOJHOCTHIO M IPABWIIBHO, HO PELICHUE COACPIKUT HEKOTOPBIE HETOYHOCTH U
HECYIECTBEHHbIE OIITHOKH.

3 1 3agaHue BHIIIOJIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OIINOKAaMH, HO TOAXOA K PEIICHHIO,
ujest peleHus, MeTO Il IPaBUIIbHBI.

2 0 3aJaHKe BHIIIOJHECHO qacmqlu{o, MMeeT OMIMOKH, OCYNIECTBIICHA TIOMBITKA PEIICHUS Ha OCHOBE
MIPaBWJILHBIX METOJIOB M UJEH pereHusl.

5.5 Ilpumepnbl TECTOBBIX 3aJaHUI

Tect 2

1. YrioBoit kod(hGULIUeHT KacaTeabHOM K KpuBoi y = x° —2x° +4x —7 B TO4Ke ¢ adc-

LHACCOM X = 2 PAaBEH ....

2. IIponsBonHast PyHKIMU y = arcsin 4~/ X paBHA

) P

24/x(1-16 x)
y——2

+/ X(1-16 x)

N

w

4

1

2

)—

A X(1-4x)
1

) ————

\J1-16 x?

3. IlpousBoanas GpyHKuum y = sin * 3x paBHa
1)12 sin ° 3x cos 3x

2) 4sin ® 3x cos 3x

3) 3sin * 3x cos 3x

4) 24 sin ° 3x cos 3x

4. ITpon3BoiHast BTOPOTO MOpsAAKa QYHKIUHN Y = Jx paBHa

1)2x

1
2)_
e
1
3)_2\5
-1

2x*

5. [Ipon3BoHas TpeThero mopsiaka GyHKIUNA Y = sin 2X paBHA

1)-2cos 2x
2) - 4cos 2x
3) —8cos 2x

4)—16 cos 2x




6. IIpousBoaHas y! mapaMeTpuueckoil QyHKIMK x = arcctgt , y = In(1+1?) paBHa

1
1+t

1)

2

t
1+t?

3)-2t
4) 2t

2)

7. IlpousBogHast y' HEABHOH (pyHKIIMH Jx + \/_ =7 paBHa
.
X
22
X
) [F
y
e
y

8. Ans hyHKIMU y =

9-x*
1) x = 3 sBIsIeTCS BEPTUKAIBHOW aCHMIITOTOM

2) y = X —1 SIBJIAETCS HAKIOHHON aCUMIITOTON
3) y = 0 sABJISETCSA TOPU3OHTAIBLHON aCHMIITOTON

4) x = —3 SBJISCTCS BEPTUKAIBHOW aCUMIITOTOM

9. KonmnuecTBO KpUTUYECKHX TOUYEK PYHKIMH y = 2?4 7x-1 paBHO ....

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

2)(0;2)

3)(5;2)

4) (2 ;400 )

Kpamkue memoouueckue ykazanus
I[ITM copepxaT TecTOBBIE 33aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJBKUX NPaBUIbHBIX
OTBETOB, BBOJI YHUCJIA.



IlIxana oyenku

Onenka Bamier Omnmucanne
5 3 3a1aHue BBITTOJIHEHO MOJHOCTHIO M a0COIOTHO MPABIIIBHO.
4 2 3agaHue BHINOIHEHO MOTHOCTHIO M IPABUIIBHO, HO PELICHUE COACPIKUT HEKOTOPBIC HETOYHOCTH U
HECYIIECTBEHHbIEC OLTHOKH.
3 1 3agaHue BHINOJIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OIIMOKaMH, HO TIOAXOA K PEIICHHIO,
ujest peieHus, MeTol IPaBUIIbHBI.
2 0 3aaHue BHIMOIHEHO YaCTHYHO, IMEET OIIMOKH, OCYNIECTBIICHA TOMBITKA PEIICHUS Ha OCHOBE

IpaBUJIbBHBIX METOJOB U PII[efl PEHICHUS.

5.6 IlpumephI TeCTOBBIX 3aXaHUI

Tecr 3

1. KBagpar Moyiis rpaguenta GyHKIUKM U = Xz — y — z B To4ke C(5,—3,1) paBeH .... .
2. Yucso KpUTHIECKUX TOYEK PYHKIMU z = 2X° — x° + 3y’ — y PaBHO ....

3. YacTHast mpou3BOJHAS U! = X —1 COOTBETCTBYET (DYHKIHH

Du=xz®+xy?’

u=x’y+4z-1

Nu=4dx-xy+y° -z

Nu=xz-y-1

4. Oynkuus z = x%> —xy? +y BTOUKE M(1;1) B HarIpaBJIEHUU BEKTOpa a = 6i — 8 j
1)Bo3pacraer

2)yObiBaeT

3)He onpeneneHa

4)cranoHapHa.

5. YacTHas nponsBojaHas z'. (QyHKIMHU JABYX IIEPEMEHHBIX Z = —3x%y +y? +2 paBHa
1) - 9x2y

2) - 9x2y +2y

3) —9x2y—3x3 +2y

4) —9x%y +2

6. [Tonubrit tuddepeniman GyHKIUN IBYX NEPEMEHHBIX Z = 5X — 3y 2 pMeer BU:
1)dz
2)dz

5dx
—6ydy

3)dz = 5dx + 6ydy

4)dz = 5dx — 6ydy

7. 'pagueHt QyHKIUU Z = 2X 2 4+ 3y BTOUKE M(2,-4) paBen



8. HacTHasi IPOM3BOAHASI BTOPOTO MOPS/KA 2, (YHKIMH IBYX MEPEMCHHBIX

Z= 3x2y+4y3 paBHa

1)6xy
2)24 y

3)6xy +3x2 4 24 y

4)3x% + 24y
9. CmeluanHas npousBoaHas zy, GyHKkuuyu z = 2x% —4xy +y® -2 pasHa ...

10. JIns hyHKIMM z = 2xy + y? CIPaBeIUBBI COOTHOIIEHHUS

0 0
&z
ox oy
0
2) —Z—2y = 2X
ay
0
3) —Z—2y =0
oX
oz 0
4) L
ox oy

Kpamxue memoouueckue yxkazanus

IITM coxep»xaT TECTOBBIC 3aJaHHUS C BHIOOPOM OJHOTO HJIM HECKOJIBKUX IPaBHIIBHBIX
OTBETOB, BBO/I YHCJIA.
Hlxana oyenuxu

Onenka | bambl Onucanue

5 3 3agaHue BHINOIHEHO MOTHOCTHIO M A0COIIOTHO MPAaBUIIBHO.

4 2 3a/1aHue BHIMOJIHEHO MOJHOCTHIO U PABUIIBHO, HO PEIICHHE COACPIKHT HEKOTOPBIC HETOUHOCTH U HeCy-
HIECTBEHHBIE OMNOKH.

3 1 3agaHKe BHITIOJIHEHO HE TOJIHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO MOJX0M K PELICHHIO, Hes pelie-
HHsI, METO]] TPaBHUJIbHBI.

2 0 3ayanue BBITIOTHEHO YACTHHHO, MMEeT OLIMOKH, OCYIIECTBIICHA MOMBITKA PEIICHHS HA OCHOBE IPABHJIIb-
HBIX METOJIOB M HACH pelICHHsL.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LlenasiMu  OCBOGHHMSI JHUCHMIUIMHBI «MaTeMaTHUeCKUi aHaIW3 MOIYNb 1» SBISIOTCS
HN3YUCHUC OCHOBHBIX MAaTCMATUUYCCKHUX HOHﬂTHﬁ, HUX B3aUMOCBA3UM U PpPa3BHUTHA, a TaAKKC
OTBEYAIOLIUX MM METOJOB pacyéra, MCIOJb3yeMbIX IJIsl aHAIM3a, MOACIUPOBAHHS U PEIICHHS
IMMPUKJIAAHBIX 3a1a4.

3a1a4u OCBOCHUSI AUCIMILTHHBL: PAa3BUTHE AITOPUTMHYECKOTO U JIOTHYECKOTO MBIIILICHHS
CTYACHTOB, OBJIAICHUC MCTOAAMHU UCCJICAOBAHUSA U PCIICHUA MATCMAaTHYCCKUX 3a1a4, BBIpa6OTKa
y CTYICHTOB YMEHHs CAMOCTOSTEIFHO PACHIUPATh CBOM MAaTeMaTHYCCKUE 3HAHUS U MPOBOAUTH
MaTeMaTUYCCKUI aHaIn3 MPUKJIIAAHBIX HHXXCHCPHBIX 3a/1a4.

[TnaHupyeMbIMH pe3yJabTaTaMH OOyYECHUsI 110 TUCHUILTHHE (MOJYIIIO), SIBISIOTCS 3HAHUS,
yYMEHMsI, HaBbIKU. [lepeueHp IIaHupyeMbIX pe3ysIbTaToB OOydeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS OO0pa30BaTENbHOM IMPOrPaMMBL,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenmuu, popmupyemblie B pe3yinbTaTe U3y4eHUS JUCIUIUIUHBL (MOJTYJIIS)

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

BocnuTartebHble 321241 ®opmupoBanue HEHHOCT el IleneBbie OpHEHTHPBI

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

®dopMupoBaHHe YyBCTBa TOPAOCTH 32 [MarpuoTnsm Tpynomobue
noctmxenus Poccun I'pasknaHCTBEHHOCTD 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. Maremarnueckuii ananus : Yuebnoe nocodue [ dnextponnslii pecype] : HUL] MTHDPA -
M, 2021 - 502 - Pexxum goctyma: https://znanium.com/catalog/document?id=368732

2. llarun, B. JI. Maremarnueckuii aHanu3. ba3oBble MOHATHUSA : y9eOHOE 1MOcoOue IS
By30B/ B.JI. llarun, A. B. CokonoB. — Mocksa : M3garensctBo Opaiit, 2024. — 245c¢. —
(Boiciee  oOpazoBanme). — ISBN 978-5-534-00884-5. — Tekctr : 9neKTpoHHBIA //
ObpazoBarenbHas 1iatgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/537307 (nara
obpamenus: 12.03.2025).

3. IHunaues, B.C. JluddepenunanbHoe U HMHTETpaibHOE HMCUYHCICHHE : YYEOHUK WU
npaktukyMm ais By3oB / B. C. lllunaueB. — Mocksa : UznatensctBo HOpaiit, 2024. — 212 ¢. —
(Beiciee  oOpaszoBanme). — ISBN 978-5-534-04282-5. — Tekct : DSIEKTPOHHBIA //
O6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538769 (mara
obpamenus: 12.03.2025).

7.2  /lononnumenvnasa numepamypa

1. Anrtunosa U.A., Baitamreiin U.U., 3pikoBa T.B. Maremarnueckuii ananu3. Yacts 1 :
Y4ebHoe mocobue [ DnekTpoHHEIH pecype] : Cubupckuit penepansHblil yauBepeuteT , 2018 - 196
- Pexxum noctyma: https://znanium.com/catalog/document?id=342149

2. Awntunosa M. A., Baiinmrein U.U., 3eikoBa T.B. Maremarnueckuii ananu3. Yacts 11 :
YyebHoe nocobue [DnexkTpoHHbI pecypce] : Cubupckuii penepanbHblil yausepceurert , 2018 - 188
- Pexxum noctyma: https://znanium.com/catalog/document?1d=342150

3. Kamkaesa, JI. C. MaremMatudeckuii aHanu3: Teopus mpeneioB, auddepeHuanbHoe

ucuncieHue : yaeoHuk s By3oB/ JI. C. KamkaeBa. — 2-¢ m3m., mcnp. u jaomn. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 246 ¢. — (Bricuiee o6pazosanue). — ISBN 978-5-534-04898-8.
— Tekcr : onexktponHwni // OOpa3zoBatenbhHas mnatdopma HOpaint [caiit]. — URL:

https://urait.ru/bcode/563592 (nara obpamenus: 18.06.2025).



4. Ky3nenoBa O.C., KupcanoB M.H. Marematnueckuii ananmu3. COOpHHK 3amad u
pelIeHui ¢ mpuMeHeHneM cucteMbl Maple : YaeOHoe nocobue [Dnexktponnsid pecypc] : Uadpa-
M, 2021 - 375 - Pesxxum moctyna: https://znanium.com/catalog/document?id=364613

5. llepmues, B. I'. MatemaTudeckuii ananu3: cOOpHUK 3ana4 ¢ pemenusmu / [llepmnen
B.I'. - Mocksa : HUL] UH®PA-M, 2025. - 164 c. - (Beiciiee obpa3oBanue). - ISBN 978-5-16-
018502-6. - Tekcr : snexkrponHsbiid. - URL: https://znanium.ru/catalog/product/2172579 (/lara
obparmienus -18.06.2025)

7.3 Pecypcol unghopmayuonno-menekommynukayuounou cemu ''Humepnem',
6KIIouas npogeccuonanbHvle 0a3vl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCmMU):

1. O6pasoparenshas miatpopma "FOPAIT"

2. Cuctema snektponnoro ooyuenuss BI'YOC (http://edu.vvsu.ru)

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

4. DnextponHas Oubmuoreunas cucrema ZNANIUM.COM - Pexum npocrymna:
https://znanium.com/

5. DnextpoHHO-0MbMMOTEeYHas cucteMa "ZNANIUM.COM"

6. Open Academic Journals Index (OAJI). [Ipodeccronanbnas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

7. Ilpesunenrckass OubOmmoreka wuM. b.H.Enpuuna (6a3a [JaHHBIX —Pa3iIMYHBIX
npodeccuoHanpHbIX o0nacteit) - Pexxum noctyna: https://www.prlib.ru/

8 MarepuajibHO-TeXHHYECKOe ofOecrnedeHHe THCHUIUIMHBI (MOAYJIsI) M IlepevyeHb
HHPOPMAIMOHHBIX TEXHOJIOTHi, UCNOJIb3yeMbIX NPH OCYIIECTBJIEHUH 00pa30BaTeJbHOIO
npouecca no AMCHUILINHE (MOAYJII0), BKJIKOYAasl lepeYeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE O6ODVI[OBaHI/I€Z

e Mynbrumeauiinas Tpubyna E-Station S
e MynbsTuMmenuitabi mpoextop Ne3 Casio XJ-M146
e [Ipoextop Ne 1Epson EB-480

IIporpaMmmHOE obOecIieueHuE:
e Microsoft Office Professional Plus 2013 Russian




HTOroBouIii TECT MO AMCHUILINHE
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