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1 Ilepeyens popmMupyem

bIX KOMIIETEHIH A

Haszsanne OITOIT BO, co-
KpalleHHOe

Kon u dopmynmpoBka KOMIETEH-

145071

Kon u popMynrpoBka HHANKATOPA JOCTHKE-
HUSI KOMITCTEHIINN

11.03.02 «Madokommynn- | OIIK-1

Kal[MOHHBIC TEXHOJIOTUH U | €CTECTBEHHOHAYYHBIE M OOIEHH-
CUCTEMBI CBS3H» JKEHEPHBIC 3HaHMsI, METOIbI Ma-
(B-UK) TEMATUYECKOT0 aHaIN3a U MOJe-
JIMPOBaHUs, TEOPETHYECKOTO U
JKCIEPUMEHTAIbHOIO UCCIIEI0BA-
HUS B TPO(eCCUOHATILHOM aes-
TENBHOCTU

: CrocoOeH IpuMeHSITh OIIK-1.1B : ObnamaeT MaTeMaTHIECKON KYyIIb-

TypOI>‘I U CUCTCMHBIM MBIIIJICHUECM, I103BOJIAIO-
MU B HpO(l)eCCHOHaJ'ILHOfI JACATCIbHOCTU
HCIIOJIB30BATh MAaTEMAaTUYCCKHUEC MCTOJbI U HH-
CTPYMECHTHBI AJId MIPOBEACHUA KPUTUICCKOI'O
aHaJin3a chyauMﬁ, MOACIMPOBAaHUA U MPOTHO-
3UPOBaHUs pa3BUTUA ITPOLUECCOB U SIBJICHUI

Komnerenuus cuutaercs chopMUpOBAaHHON Ha IJAaHHOM dTaIle B cly4yae, €ClIu MOoJy4YeH-
HBIC PE3yJbTaThl 00YUCHUS 0 TUCITUTUINHE OIICHEHBI MOJIOKHUTEIBHO (IHaa30H KPUTEPUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUCHHUS «yIOBIETBOPUTEIBHOY, «XOPOILIO», KOTIUYHOY). B ciyyae
OTCYTCTBHS MOJOXKUTEILHOM OIEHKA KOMIIETCHIINS Ha JAHHOM 3Talle CYMTACTCS HeCPOpMUpO-

BaHHOMH.

2 Tloka3aTe/iM OLlEHUBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-1 «CriocoGeH npuMeHsTh €CTECTBEHHOHAYYHbIE U O0IIEHHKEHEP-
HbIC 3HAHUS, METObl MATEMAaTHUECKOTO aHAJIM3a U MOJICTUPOBAHMS, TEOPETHICCKOTO U IKCIIC-

PUMEHTAJIBHOTO MCCIIE0BaHUs B IPO(ECCUOHATILHOU e TEIIbHOCTH

Ta6ymma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Pe3ynbraTel 00y4eHUs 110 AUCIUTUINHE
Kon u popmynupoBka nHIU-
AL 1 GopmyatHp A Kpurepuu ouenuBanus pe-
KaTopa JOCTHKEHHs KomIe-  [co
)i Tum 3yJIbTAaTOB 00yYEHHs
TEHLNH pes- PesyneTar
pes3- Ta
Ta
OIIK-1.1B : OGnamaer mare- OCHOBHBIX IOHSITHI, METOIOB
. . - IPaBUIIBHOCTH OTBETA 110
MaTHYECKON KyJIbTYpOHl U CH- MaTeMaTHYECKOTO aHaJIN3a U
P/I1 | 3nanue COZIep>KaHUIO 3aJJaHus; - MOJI-
CTEMHBIM MBIIIJICHUEM, 1103~ UX IPUMEHEHHUEe B Mpodeccu-
o HOTa ¥ TTyOMHA OTBETa
BOJIIOIINMU B Ipodeccuo- OHAJBHOH IeSITETHHOCTH
HaJIbHOM A€ATeIbHOCTH HC- yMEHHE pelaTh CTaHIapTHbIC
MPUMEHSTh METO/Ibl MaTeMa-
MI0JIb30BaTh MaTeMaTHYECKHE 3a][a4M Kypca, OCHOBHBIE TH-
P12 | YMeHue | TUUeCKOro aHanu3a Ipu pe-
METO/IbI 1 HHCTPYMEHTSI IS - ITBI KOTOPBIX pa3OuparoTcs Ha
TIPOBECHUS] KDUTHYECKOTO TIPAKTHYECKHX 3aHITHIX
aHajm3a CUTyallnd, MOACIIH- KCIOJIb30BaHUsI OCHOBHBIX BJIaZeeT HaBLIKAMHU BEIGOPa
POBaHHMS ¥ IPOTHO3UPOBAHUS MOHATHH, (GOPMYI U METOJIOB (bODMY, METOZIOB 1 11 aBII)/IJ'IB
pasBUTHA NIPOLECCOB U SABJIC- PJI3 | HaBpik | MaTemMaTmdecKoro aHajausa PMYIL, P
. HOTO T10JIX0/1a K PELICHHIO
HHH IIPX CaMOCTOSITEJIBHOM penie-
3a7a4un
HUH 33124
Tabnuna 3anoaHsAETCs B COOTBETCTBUH ¢ paszzenoM | Pabouel mporpaMMbl 1HUCHUTIIMHBI
(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabmuua 3 — IlepeyeHb O1IEHOYHBIX CPEJCTB M0 TUCIMIIMHE (MOIYIIIO)

HaumenoBaHne OLICHOYHOT'O CPEACTBA U

KonTtponupyemble miaHupyeMble pe- KonTponupyembie TeMbl npencrasiaenue ero B @OC
3yJIBTaThl O0YYCHUS JIUCUUTUIAHBI N IIpomexxyTouHast
Tekymuid KOHTPOJIb
aTTecTanus
PJ1 3H51HI/Ie : OCHOBHBIX ITOHSI- Ll Teoperuueckuii T

THI, METOJIOB MaTEMATH- .1. Ipenen pynkuuu ompoc ecT

YECKOTO aHalln3a U uX

npuMenenne B npodeccu- | 1.2. HenpepoiBHoCTh Teopernueckuit Tecr

OHAJIBHOI JeATeIFHOCTH byHKIMN onpoc




1.3. Juddepenuunansroe

. Teopernueckuii
ncuucieHne QyHKIUH OIDOC Tect
OJIHOM NepeMEHHON P
1.4. Ilpumenenue nudde-
PCHINATBHOTO HCUHCIIE- .
Teopernueckuii
HUS K HCCIIEJOBAHUIO oIDOC Tecr
(YHKINU B TOCTPOCHHUS p
rpaduka QYHKIUN
1.5. InddepennuanbHoe .
Auddeper . Teopernueckuii
HcUUcIeHne QyHKIUH OIDOC Tect
HECKOJIKUX TIEPEMEHHBIX P
Teopernuecknit
1.6. CkanspHoe ose p Tecr
o1poc
P12 ‘YMeHue : NpuMeHsTh Me- KonTponpHas
TOJIEI MATEMATHIECKOTO 1.1. TIpenen dpynxmn pabota Tecr
aHaIM3a MPH PEIICHUH
3amau 1.2. HempeprIBHOCTB WNunueunyansaoe Tecr
GbyHKIMN JIOMallIHee 3a/laHue
1.3. JudpdepenumanbHoe
Auddeper . KounTponbnas
HcUHUCIeHNE QyHKIUH Tecr
- o pabora
OJTHOM MepeMeHHON
1.4. IIpumenenune qudde-
PEHIHMANTBHOTO UCUUCIIEe-
WunuBuayansHOE
HUS K UCCIIEIOBAaHUIO Tect
JIOMalIIHee 3a/1aHue
(GYHKIMH ¥ OCTPOCHHS
rpaduka GyHKIHN
1.5. Tuddepenunansruoe
Auddepenn . NunuBuayansHOE
ucuucieHue GyHKIui Tect
JIOMalIIHee 3a/laHue
HECKOJIKUX MIEPEMEHHBIX
WHnuBunyansHoe
1.6. Ckansipaoe noJje Y Tect
JIOMAaIIIHee 3a/laHue
PJ13 HaBpik : ucnonb3oBanus KoHTponbHast
OCHOBHBIX TIOHSTHH, Qop- 1.1. Ipenen pyHKuun pabora Tecr
MyJI 1 METO/I0OB MaTeMa-
THYECKOTO aHaJK3a IpU 1.2. HenpepbIBHOCTH WnauBuayansHoe Tecr
CaMOCTOSATENILHOM pellle- (GyHxunn JIOMaIlIHee 3aJaHue
HAM 327129 1.3. TuddepenupmansHoe
Auddepeny . KonTponbnast
ncuucieHne QyHKIuH Tecr
. o pabora
OJTHOM epeMEeHHOH
1.4. Ilpumenernune qudde-
PEHIMAIBHOTO HCUYHCIIe-
WunuBuayansHoE
HUS K UCCIIEJJOBAHUIO Tect
JIOMaIITHee 3a/1aHue
(GYHKIMH ¥ OCTPOSHHS
rpaduka QyHKIUH
1.5. fuddepenunansHoe
Audpdeper . WunuBuayansHoE
ucyuciaeHue GyHKIUN Tect
JIOMaIITHee 3a/1aHue
HECKOJIbKUX IIEPEMEHHBIX
WHnuBuayansHoe
1.6. Ckansipaoe nose Y Tect

JOMAIIHEC 3a1aHnuC




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 TucuIuinHe (Moay:ato) paBHa 100 6amiam.

Bun yuebnoii

O1IEHOYHOE CPEACTBO

Teopernueckuii | Kontponbhsie Tectr WUA3 | Paboray | Ilocemenue | MrTorossrit
JIeATEIBHOCTH . Hroro
orpoc paboThl Nel-3 Nel-3 JIOCKH 3aHATUi TecT
Jlexumn 25 3 28
IIpakTuueckue 12 10 3 o5
3aHATHS
CamocTosTenbHas 18 18
pabota
30C 9 9
IIpomexyTounas 20 20
aTTeCTalNs
Hroro 25 12 9 18 10 6 20 100

Cymma 0amtoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUIAM YICOHOM JEATSIHHOCTH B paMKax
JTUCIUIIMHBL, IEPEBOUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

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,
0OHapy>KHBaeT BCECTOPOHHEE, CUCTEMAaTHYeCKoe U IiIy0okoe 3HaHHE yueOHOro
MaTepuaia, yCBOMI OCHOBHYIO JINTEPATyPy U 3HAKOM C JONOIHUTEIBHON JINTEepa-
TYpOi, peKOMEH/IOBAaHHOW NPOTrpaMMOH, yMeeT CBOOOHO BBINOJHSATEH IPaKTHUe-
CKH€ 3aIaHMs, IPETyCMOTPEHHBIC NMPOTPaMMON, CBOOOAHO OmepupyeT mpuodpe-
TCeHHBIMH 3HAHUSAMH, yMEHUSMH, NPUMEHAET WX B CUTYalUsX 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 aHAIUTUYCCKUX OIlCpanudax, Ne€peHoce 3HAHUU U
yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAllUHN.

ot 61 10 75

«YAOBJICTBOPUTEIILHO»

CTyzeHT AeMOHCTPHUpYeT ChOpMHUPOBAHHOCTh TUCIUIUIMHAPHBIX KOMIETSHIHIA: B
XO/ie KOHTPOIIBHBIX MEPOTPHATHI JOMYCKAIOTCSA 3HAYUTEIBHBIC ONIIMOKH, TPOSB-
JsIeTCS OTCYTCTBHE OTJICIBHBIX 3HAHMH, yMEHMUH, HABBIKOB 110 HEKOTOPBIM JIVCIIH-
IUIMHAPHBIM KOMIIETEHLUSIM, CTYAEHT HCIBIThIBAET 3HAUUTENbHbIE 3aTPyIHEHUS
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, YMEHHI, 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 MHO€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 GyHKIUN TpU X—+00.




10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Jlath onpenenenue npenena GyHKIUNA TPH 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 ¢pyHkmm Ha3pIBalOTCS OrpaHUYCHHBIMU B HEKOTOpOi obsactu D?
Kakue ¢pyHkuny Ha3pIBaIOTCS OECKOHEYHO MaIbIMH?

Kakue ¢hyHkimm Ha3pIBatoTCS 0ECKOHEYHO OOIBIITMMU?

KakoBbI CBOICTBa OECKOHEUHO MAJBIX ()yHKITHIA?

CBs13b MEX Ty OECKOHEYHO MaJIbIMH i OECKOHEYHO OOJBITUMHU (HYHKIIHSIMHU.
IlepeuncinTh CBOKWCTBA IPEIEIIOB.

CdopmynupoBath MepBbIi 3aMeuaTeIbHbIN Tpe/e.

CdopmynupoBaTh BTOPOI 3aMeUaTEIIbHBIN Mpeed.

Jaiite onpenenenrne 6€CKOHEYHO MabIX (PYHKIIMIA OJHOTO U TOTO YK€ MOPSIKA.
Jaiite onpeneneHre SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX ()YHKITHIA.

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 HEMPEPHIBHOCTH (DYHKIIMH B TOYKE.

2.

O 0 3N n KW

10
11

CdopmynupoBaTh cBoWcTBa (PYHKIUMN, HEIPEPHIBHBIX 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 GpyHKIun?

. Kakas ¢pyHkuus Ha3pIBaeTCsl HENPEPHIBHON Ha OTpe3ke?

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

. UTto Ha3pIBaeTCs NMpupameHneM QyHKIun?
. ChopmynupoBaTh BTOpO€ OTpeieieHne HEMPEPhIBHOCTU (PYHKIIUH.

K teme 4:
1. Yto Ha3pIBaeTCS MpHpaIIeHUEeM 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 JIBYX (QYHKIMN?

. Uemy paBHa NpoU3BOHAS YACTHOTO ABYX (DyHKIMI?

. UeMy paBHa pOU3BOIHAs MPOU3BEACHUS IBYX (DyHKIMNA?

. CopmynupoBath Teopemy O CBS3U AUDPPEPEeHIUPYEMOCTH U HENPEPHIBHOCTH (PyHK-

. Kakas ¢pynkuust Ha3pIBaeTCs CII0KHON?

. ChopmynupoBath T€OpEMY O TPOU3BOIHON CIOKHON (DYHKITHH.

. Kakas ¢pyHkumst Ha3pIBaeTCsl CTETIIEHHO- MOKa3aTeIbHOM?

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

. Kak Haxonurcs npousBoaHast yHKIMH, 3aJaHHOW HESBHO?

. 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 cMbica auddepernnana 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 HEepeHITUPYEMBbIX QYHKIIHIX.

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 Ha3bIBaeTCsi TOUKOM MUHUMYMa?

5. Yrto Takoe TOYKH 3KCTpeMyMa (pyHKIUN?

6. ChopmynupoBaTh HEOOXOAMMOE YCIOBHE BO3pacTaHusi PYHKIIMHA HA UHTEPBAJIC.

7. CchopMynrpoBaTh JOCTATOUHOE YCIOBUE BO3pacTaHus GYHKLIMU HA UHTEpBAJIE.

8. ChopmynupoBaTs HEOOXOIUMOE YCIOBUE YObIBaHHS (DYHKIIMH HA HHTEpBAJIE.

9. ChopmynupoBaTh JOCTATOUHOE YCIOBUE YOBIBAaHUS (PYHKIIMHM HA HHTEPBAJIE.

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

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

12. ChopmynupoBaTh JOCTaTOYHOE YCIOBHE CYIIECTBOBAHUS dKCTpeMyMma (yHKIINH, OC-
HOBAHHBIN Ha 3HaKe BTOPOW MPOU3BOIHOM.

13. Kakas pyHKIMSI Ha3bIBaeTCs BBITYKIION HAa HHTEpBaJie?

14. Kakas ¢yHKIUS Ha3pIBaeTCS BOTHYTOM Ha UHTepBaje?

15. Kakue Touky Ha3bIBAIOTCS TOUKaMu niepernda rpaduka GpyHkaun?

16. ChopmynupoBaTh AOCTATOUHOE YCIOBHE CYILECTBOBaHUS mepernda rpaduxa QpyHk-
IIUH B TOUKE.

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

18. Uro Ha3bIBaeTCs acUMIITOTaMu rpaduka GyHKIunu?

19. Kakast acuMIToTa Ha3bIBae€TCs BEPTUKATHHOM?

20. Kakast acuMIITOTa Ha3bIBA€TCS] HEBEPTUKAIBLHOU?

K Temam 6-7:

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

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. CpopmynupoBaTh JOCTATOYHOE YCIOBHUS CYINIECTBOBAHHS JKCTpeMyMmMa (DYHKIHH
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 rpagleHT GyHKIUHU IBYX IIEPEMEHHBIX ?

18. Uto mokaspIBaeT rpaiueHT (PyHKITUH?

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

Kpamxue memoouueckue yxazanus
Teoperuueckuii onpoc MPOBOJUTCS MOCIIE U3YYEHUS COOTBETCTBYIOIIECH TEMBI WM MEPE]
KQXKJIbIM IIPAKTUYECKUM 3aHSATHEM

LlIxana oyenku

Onenka | bamisl Onucanue
5 23-25 CTaBUTCS, €CIIH CTYICHT HOJHOCTHIO OCBOMII MaTepHall
4 19-22 CraBuTCs, €CIM CTYAEHT JolycKaeT 1-2 ommoku

CraBuTcs, €CIM CTYICHT M3JIaraeT MaTepuai HellOJHO U JOITyCKaeT HETOYHOCTH B ONPEICNICHIH T10-
HATUH WK GOPMYIMPOBKE NPABHJI, H3JIaraeT MaTepHa HEMOCIeJ0BAaTeIbHO 1 IOIYCKAaeT ONINOKA
CraBuTCS, €CIU CTYAEHT OOHAPY)KUBACT HE3HAHHUE OTBETa Ha COOTBETCTBYIOIIEE BOIIPOCHI, OMYCKAET
2 0-12 omnOKy B HOpMYIUPOBKE OTPEIeIeHHIA 1 IPAaBIJI, HCKAXKAIOIINE UX CMBICII, OECIIOPSAA0YHO U HEYBe-
PEHHO H3J1araeT MaTepuail

3 13-18

5.2 Ilpumepsl 3a1aHUH /11 BHINOJHEHUS KOHTPOJIbHBIX padoT

KonTpoabnast padora Nel
Haiitu npenensr QyHKimii:

3x2—2x+1_ . x2 -9 )

2

B)lim ———— T
x—0 1—C€0s 10X X—yo0 \ X—3

Kpamxue memoouueckue yxkazanus

KOHTpOJ‘ILHa}I pa60Ta MO3BOJIACT OIPCACINTb YPOBCHb YCBOCHUA MaTCpHala. Hepeﬂ BbI-
IIOJIHCHUEM KOHTpOJIbHOfI pa6OTBI H€O6XOI[I/IMO O3HAKOMHUTLCA C TCOPCTUYCCKUM MAaTCpUaIOM,
NpCACTAaBJICHHBIM B IPC3CHTAIMAX W Ha JICKIHH, HpOpa6OTaTB MCTOJbl pCIICHUA 3aaa4d, pac-
CMOTPEHHBIX B TUIOBBIX MpHUMeEpax. 3a Pa3bsICHEHHEM TPYIHO YCBAaMBAaE€MBIX BOIPOCOB Kypca
HCO6X0,I[I/IMO O6paTI/ITBC${ K IIperogaBaTelIto.

IlIxana oyenku

Onenka Bamnsr Omnucanne
5 6 3aaHus BBITOJIHEHBI MOJHOCTHIO M MTPABUIILHO
4 5 3a1aHuns BBITIOJIHEHBI TOJHOCTHIO, C HECYIIIECTBCHHBIMHU OIMOKAaMH, HO TIOAXO/T K PEIICHUIO, Ues

PpEeHICHMA, METOJ MTPAaBUJIILHBL

3a11aH1/1;1 BBIITIOJIHEHBI ITOJTHOCTHIO, C CYIIIECTBEHHBIMU OHII/I6KaMI/I, HO IMOAXO0 K PECUICHUIO, UACA
peHICHM, METOJ MPAaBUJIILHBL

2 0-3 3a£[aHI/I$[ HE BBITNTOJIHEHBI WJIW BbINIOJIHEHBLI HETIPABUJILHO

3 4

Kontpoabnas paGora Ne2
1. Haiitu y', eciu:

2) y:i+9x+x9_9;6) y=arcsin?x;  B) y=arcctg(2x);

Jx

In x tax
ry=——1:; 1ny=x%,
sin x
L —X
2. Haiitu lim —————  nonb3ysice npasuiioM JlonuTars.
x=11 _gin &

Kpamkue MemoouyeckKue YKaszanus



KontponbHast paboTa 1Mo3BOJISET ONPENeNIUTh YPOBEHb YCBOCHHUS MaTepuaia. Ilepen BbI-
IOJTHEHHEM KOHTPOJIBHON paboThl HEOOXOAMMO O3HAKOMHUTBCS C TEOPETHUECKUM MaTepHajioM,
NPECTAaBICHHBIM B MPE3CHTAIMAX U Ha JIEKIMH, MPopaboTaTh METOAbI pEelIeHUs 3aj1ad, pac-
CMOTPEHHBIX B TUIIOBBIX IIPUMEpax. 3a Pa3bsCHEHHEM TPYIHO YCBAaUBAaE€MBIX BOIIPOCOB Kypca
HE00X0IMMO 00PATUTHCS K MPETIOIaBATEIIO.

LlIxana oyenku

OrieHKa Bansr OrnucaHue
5 6 3amaHus BBIIOJIHEHBI TOJHOCTHIO U IPABUIILHO
4 5 3aaHus BBITIOHEHBI MMOTHOCTEIO, C HECYIECTBEHHBIMHU OIIMOKAMH, HO TIOJIXO]] K PEIICHUIO, HICS
peIIeHHs, METO]I TPABMUIILHBI
3 4 3alaHus BBITIOTHEHBI MMOTHOCTHIO, C CYIIIECTBEHHBIMH ONTHOKaMHU, HO ITOJIXO0/I K PEIICHHIO, HIIes
peLIeH s, METO I TPABIIIbHBI
2 0-3 3aaHusl He BBIMOJIHEHBI WK BBITIONHEHBI HEPABUIIBHO

5.3 Ilpumepnbl TECTOBBIX 3aJaHUI
HTOroBoIi TeCcT N0 JUCHHUILJINHE

X2 42x+1
1. IIpenen lim—————= pasen
P e x4 P
1)0
2) oo
3)2
4)0,5
. BXx*=5x+1
2. Ilpenen xILrlr/]SX_—]_/3 paBeH ......
3. IIpenen lim arcsin 3x paBeH
x—0 5SXtgx
1)0,6
2)0
3) o
5
4>
)3
. x*-9
4. Ipenen lim —————— pasen
P >3 X +1-2 P
1)-24
2)0
3)24
4) 0

X+1

5. Ilpenen Iim(1+1J ' paBeH...
X—00 X

2
242 ”
6. [Ipenen lim X *e paBeH
X—>00 X2—2

1)e*

2)0

3=

€

4)e’



x—1
X —4

l)umeeT TOUKY pa3peiBa Ipu X = 2
2)uMeeT TOUKY pa3pblBa Ipu X = —2
3)umeeT TOUKY pa3pbiBa mpu X =4
4)uMeeT TOUKY pa3pbiBa pu X = —4

7. OyHKUIUSA Y =

8. YrioBoii ko3 puuueHT KacaTelbHONU K KPUBOK Y = 2+/X —8 B TOUKe ¢ abcruccoit
X=9 paBeH ....

9. IlpousBogHas GyHKIHH Y = 5% paBHa

1)2x-5¢ In2

2)5 In5

3)2x-5¢ In5

) x? 501

10. IIpowu3sBoHas BTOPOro Mopsaka GyHKIUK Y = Xe* paBHa
1) xe*

2) (L+x)e”

3)(2+x)e*

4) (3+x)e”

11. IpousBosnas Y. napamerpuyeckoit pynkimu X =5c0s”t, y =3sin’t pasna

3
12
)5
3
2)->
)5
5
3)=
)3

5
4)->
)3

12. TlpousBonHast Y’ HesiBHOM GyHKIMU SiNY =7X+3y paBHa
7
cosy—3
7
cosy+3
7
"~ cos y—3
7
cosy+3

1)

2)

3)

4)—
x

1) X =0 sBisieTCsI BEPTUKAILHON aCUMIITOTON
2) Yy =—X+4 sBiseTcs HAKIOHHOW aCUMIITOTOM

13. JIna pyHkuuu y =

3) y =0 sBusieTcss rOpU30HTAIBHON AaCUMITOTOM
4)He cylIecTByeT aCUMITOT



14. Ksazpat moysist rpanuenta Gynkiuu U= X+ Y’z +3z° B Touke B(4,~11) pasen ....

15. YacTuas npoussoaHas U, = X® COOTBETCTBYET (DYHKIUM
Du=xz?+xy?

Qu=x’y+4z-1

u=4x—xy+y° -z

4)u = X2z — y—z

Kpamxue memoouueckue ykazanust

I[ITM copepxaT TECTOBBIE 3aJlaHUSI C BHIOOPOM OJHOTO MJIM HECKOJIBKUX IMPAaBHIIbHBIX
OTBETOB, BBOJI YHCJIA.

IlIxana oyenku

OreHka Banst Onucanne

5 19-20 3aaHue BHINOJIHEHO MOJTHOCTHIO M a0COJIIOTHO NIPABHIIBHO.

3aZ[aHI/I€ BBIIOJIHEHO NOJIHOCTBIO U ITPAaBUJIBHO, HO PEHICHUE COACPIKUT HEKOTOPHIC HETOYHOCTU U

4 16-18
HECYIIECTBEHHBIE OINOKH.

3 11-15 3amaHue BBIMOIHEHO HE MOJHOCTHIO, C CYHIECTBEHHBIMH OIIMOKaMH, HO TIOAXO K PEIICHHIO, e
peIIeHHs, METOJ] TPABUIIBHBL.

2 1-10 3aaHue BBIMOJIHEHO YaCTHYHO, MIMEET ONIMOKH, OCYIICCTBIICHA MOMBITKA PEIICHUS Ha OCHOBE Mpa-

BUJIBHBIX MCTOJIOB U I/Illeﬁ PECUICHUA.

5.4 Ilpumepnbl TECTOBBIX 3aJaHU I

Tect 1
3 —
1. Ilpenen Iim% paBeH
oo 37°+12
3
12
) 2
2) oo
3)2
2
4=
) 3
3
2. Ilpenen lim W paBeH ....
x—o x™* +5x° -1
2
3. Ipexen lim 2x7+bx-8 paBeH ....
x> X+4

4. ITpenen Ll_rgxf:gl paBeH
1)0,5

2)0

3)1

4)-1

5. IIpenen lim paBeH
x—0 x3

11

2)-2

3) o

4)0



1-cos5x

6. [Ipenen lim =————— paBen
x—01—cos 3x
1)0
5
22
) 3
3)1
25
4) =2
) 9

. X
7. Ipenen lim 3— paBeH ...
x—0 SIn Xctg 4X

X+2

8. Ipenen Iim(BX_Arj ’ paBeH

x—o| 3X +5
1)oo
2)e’
3)e’?
4)e™®

X+2

9. Ilpenen lim (gx+2j paBeH ...

X—>—00! X i
10. Oynkus y = X+In—X

X

1)umeeT Touky paspsiBa mpu X =0
2)uMeeT TOUYKY pa3phiBa mpu X =1
3)uMeeT TOUKY pa3pbiBa pu X =—1
4)sBrisieTCsl HEMPEPHIBHOM

11. dynkmus Y = X—In(1+x?%)
l)umeer TouKy paspeia mpu X =0
2)umeeT TOUKY pas3pbiBa mpu X =1
3)uMeeT TOUKY pa3pbiBa pu X =—1
4)siBnsieTCs HeNpPEePbIBHON

Kpamkue Memoouyeckue YKaszanus
IIT™M COACPpKAT TECTOBLIC 3aJaHUA C BLI60pOM OIHOTO HJIM HECKOJIbKHX ITPABUJIBHBIX
OTBE€TOB, BBO/J YHCJIA.

Illxana oyenxu

OneHka Bansl Onucanue
5 3 3aaHre BBITOJHEHO MOJHOCTHIO M a0COIOTHO MPABMIIBHO.
4 2 3a/1aHue BHIIIOJHEHO MOJHOCTHIO U MPABUIIBHO, HO PEIICHHE COACPKUT HEKOTOPbIE HETOYHOCTH 1
HECYIIIECTBEHHbIE OLTHOKH.
3 1 3agaHue BHIMOJIHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMHU OIIHOKaMH, HO MOJXOM K PELICHHIO,
nacs pCUICHUA, METOJ IPABUJIbHBI.
2 0 3agaHue BEITOTHEHO YaCTUYHO, UMEET OMIMOKH, OCYIECTBIICHA ITOIIBITKA PEIICHNS HA OCHOBE

IIpaBUJIbHBIX METOJIOB 1 nueun PEHICHU.

5.5 IlpumMepsbl TeCTOBBIX 3aJaHUI

Tecr 2
1. YrnoBoit kodQ(HUIHEHT KacaTenbHOH K KpuBOi Y = X° —2X* +4X—7 B Touke ¢ abc-
IIMCCON X =2 paBeH ....



2. [IpousBoaHas GpyHKIMH Y = arcsin 4x paBHa

1
b 2\/X(1-16x)
2
2 VX(1-16x)
2
) VX(1—4x)
4)—1

V1-16x?

3. TlponsBoanas Gpyskimu Y =sin’ 3X pasHa
1)12sin®3xcos3x

2) 4sin® 3xcos 3x

3) 3sin® 3xcos3x

4) 24sin° 3xcos3x

4. [Ipou3BoIHAS BTOPOTO MOPSAKA QYHKIHH Y = Jx paBHa

1)2Jx
1
4Jx?
1
NP
1

2%

5. IIpou3BoHas TpeTbero nopsiaka GyHKIuH Y =SiN2X paBHa

1) —2cos2x
2) —4cos2x
3) —8c0os2x
4)—16c0s2x

2)-

4)-

6. [TponsBoHas Yy mapamerpudeckoit pynkiuu X = arcctgt , y = In(1+t?) pasna
1

1+t?
t

2) 1+t?

3)-2t

4)2t

1)

7. IlpousBomHast Y’ HEsIBHOW (YHKIUH Jx +\/§ =7 paBHa



)2
X
2!
X

) [F
y
0
y

8. [lnsa pynkuuu y = ——
9-x

1) X = 3 sBnsieTCS BEPTUKAIBHOW aCUMIITOTOM
2) y = X—1 sBisieTcss HAKJIIOHHON aCUMIITOTON

3) y =0 sBasieTcsi rOPU30HTAIBHOM aCUMIITOTOM

4) X = —3 sBiISeTCS BEPTUKAILHON aCUMIITOTON

9. KonnuecTBO KpUTHYECKUX TOUEK PYHKLIUU ) = X3 4+5x2 +7x -1 PaBHO ....

2
10. OdyskIus y = LTLZ BO3pacTaeT Ha
1)(-;0)
2)(0;2)
3)(x2)
4y (2;+o0)

Kpamkue Memoouyeckue YKaszanHus
IIT™M COACPpKAT TCCTOBLIC 3aJaHUA C BLI60pOM OIHOTO HJIM HECKOJIbKHX ITPABUJIBHBIX
OTBE€TOB, BBO/J YHCJIa.

Illxana oyenuxu

OneHka bansl OnucaHue
5 3 3aaHne BBITOJHEHO MOJHOCTHIO M a0COIIOTHO MPABMIIBHO.
4 2 3a/1aHue BHIMOJIHEHO MOJIHOCTHIO U MIPABUIIBHO, HO PEIICHHE COACPKUT HEKOTOPbIE HETOYHOCTH 1

HECYIIECCTBEHHBIC ONTHOKH.

3aaHune BBIMOJHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMH OIIHOKAMHU, HO TIOAXO/ K PEIICHHIO,
ujesl peICHNs, METO]] TPABUIIbHBI.

3agaHue BHITOJIHEHO YaCTUYHO, UMEET OIIMOKH, OCYIIECTBIIEHA TIOMBITKA PEIICHNS HA OCHOBE
MPaBIJIbHBIX METOJIOB M UJICH PEeIICHUsL.

3 1

5.6 Ilpumepsbl TECTOBBIX 3aJaHUIA
Tecr 3
1. KBagpat moayins rpanuenta pyaknuu U =Xz — Yy —Z B Touke C(5-3,1) paBeH .... .

2. Uncno KpUTHIECKHX Touek GyHKImH Z = 2X° — X +3y® — Y paBHoO ....

3. YacTHast npousBojHas U, = X —1 cooTBeTCTBYeT QpyHKIIMN

Du=xz*+xy?



du=x’y+4z-1
u=4x—xy+y’ -z
Nu=xz—-y-z

4. Oynkus Z = X2 — Xy2 +Yy BTouke M(1;1) B HampaBieHUH BeKTopa a =61 —8]
1)Bo3pacraer

2)yObiBaeT

3)He onpeneneHa

4)cranoHapHa.

5. YacrHast npousBoHas 2, GyHKINY ABYX HEPEMEHHBIX Z = —3x° y+ y2 +2 paBHa

1) —9x2y

2) —9x2y+2y

3) —9)62)/—3x3 +2y
4) —9x%y+2

6. [Tonusiit nuddepernman GpyHKIUN IBYX IEPEMEHHBIX Z = 5X — 3y2 MMeeT BUI:
1) dz = 5dx

2)dz = —6ydy

3) dz =5dx + 6ydy

4) dz =5dx — 6ydy

7. I'paguent GpyHKIUU Z = 2x% + 3y B Touke M(2,-4) paBeH

1)grad z =(2-4)

2) grad z = (8;3)

3)grad z = (8;-12)

4)grad z = (43)

14

8. HacTHast mpon3BOHASI BTOPOTO MOPSI/IKA Z yy (QYHKIMHI BYX MEPEMEHHBIX

Z= 3X2y + 4y3 paBHa

1) 6xy
2) 24y

3) 6xy + 3x? + 24y
4)3x? + 24y

9. CMmemanHast MpoU3BOAHAS Z;’Cy byHkuun Z = 2x2 — dxy + y3 —2 paBHa ...

10. Jlnst GyHKIHA Z = 2Xy + Y2 CIIPABEUTABBI COOTHOIICHHS

07 oz

1)&:5



0z
2) — -2y =2X
oy

0z
3) —-2y=0
)ax y

4) @+@:O

ox oy

Kpamxue memoouueckue yxkazanus
I[ITM copepxaT TECTOBBIE 3aJlaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIBKUX IMPAaBHIIbHBIX

OTBCTOB, BBO/J 4YHMCJIia.

IlIxana oyenku

Onenka | bamisr Ornucanue

5 3 3a1aHre BBITTOJIHEHO MOJHOCTHIO M a0COIOTHO MPABIIIBHO.

4 2 3aaHne BHIMOIHEHO MOTHOCTHIO M MTPAaBIUIILHO, HO PEIICHUE COJIEPKUT HEKOTOPBIC HETOYHOCTH U HECY-
[IECTBEHHBIE OIIHOKH.

3 1 3agaHue BHIMTOJIHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMU OIIMOKaMU, HO TTOIXO0/ K PEIICHUIO, Hes pelie-
HHsI, METO]] TPABHJIbHBIL.

2 0 3amanue anonHeHci YaCTUYHO, UMEET OMINOKH, OCYIIIECTBIICHA MTOTBITKA PEIICHHUS HA OCHOBE PABUIIb-
HBIX METOJIOB U MJICH PEIICHHUS.

5.7 BapuaHThbl HHAUBUAYAJIBHBIX JOMAIIHHUX 321aHU I
HNA3Nel «HenpepbIBHOCTh (PyHKIIUN»
HccnenoBaTh GyHKIMH HA HEMPEPBIBHOCTH M CIICNIATh CXEMATUYCCKUH YePTEK.
-(x=1) npu x<1,
a) y= (X—l)2 npu 1<Xx<3,
X npu X>3

1
0) y =4%%B Toukax X =—4,X=-6.

Kpamkue memoouueckue ykasanus
[Ipy BBITONIHEHUW HWHIWBUIYaIbHBIX JOMAIIHUX 33JaHU HEOOXOJUMO HCIHOJB30BaTh

TEOPETUUECKHUI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI

u np. P
KH.

CIICHHC I/Iﬂg BBITTOJIHACTCA HOI[pO6HO H COACPIKUT HCO6XOI[I/IMLIC MOACHUTCIIBHBIC CChILII-

Illxana oyenxu

OreHka Bamst Omnncanne

5 6 3amaHus BBITIOIHEHBI MOJHOCTHIO M MTPAaBUIIbHO, paboTa 0(opMIIeHa COTIaCHO TPEOOBAHUM,
pelICHHE COAEPKUT HEKOTOPhIE HETOUHOCTH M HECYIIECTBEHHBIEC OIIHOKY;

4 5 3agaHusl BBINOJIHEHBI HOJHOCTBIO, C HECYIIIECTBEHHBIMH OIIMOKaMH, HO ITOJXO0/] K PEIICHHIO,
uJiesl pelieHus, MeTo I NpaBIIbHbI, paboTa 0opMIIeHa COrIacHO TPeOOBaHMUSIM;

3 4 3a/1aHus BBITOJHEHBI IIOJTHOCTBIO, C CYIIECTBEHHBIMHU OLIMOKaMH, HO TIOJX0/ K PEIICHHIO,
Wzesl peleHns, METO ] MPAaBWIbHBL, paboTa oopMIIeHa HE 10 TpeOOBAHHUIM

2 0-3 3aaHus He BHITIOJHEHBI WM BHIOJHEHB HEMPABHUIIEHO

HNA3Ne2 «Ilpumenenue 1udpPepeHuInaJIbHOI0 HCHUCIEHUS K UCCIAeA0BAHNIO PyHK-

IMH U IOCTPOEHHUI0 rpauKoB»

HccnenoBath GyHKIMU U IOCTPOUTH UX IpaduKu:

x®—27x+54
A)y=—"7—"7),




Kpamkue memoouuecxue ykazanus
[Ipy BBIMOJIHEHMM WHAWBHAYAIBHBIX TOMAIIHMX 3aJlaHU HEOOXOIUMO HCIOJb30BaTh

TEOPETUYECKHUI MaTepual, IeJaTh CChUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIBI
u 1p. Pemenne NJ13 BoImoIHAETCS MOAPOOHO M CONEPIKUT HEOOXOAMMBIC IMOSCHUTEIILHBIE CChLIT-

KH.
LlIxana oyenku
OreHka banst Onucanue
5 6 3agaHus BBIIOIHEHBI TOJHOCTHIO M IIPAaBUIIBHO, paboTa oopMIIeHa COTTIacHO TPEOOBaHUAM,

PEHICHUE COACPKUT HEKOTOPHIC HETOYHOCTU U HECYIIIECTBEHHBIC OH.II/I6KI/I,

3a1aHvsl BBITOTHCHBI TNOJIHOCTBIO, C HECYIICCTBECHHBIMU OI_HI/I6K3.MI/I, HO MOAXO0[ K pEHICHUIO,

4 5
ujiesl pelIeHus], METOJ IPaBIIILHBI, paboTa 0hOpMIIEHA COTJIACHO TPEOOBAHUSIM;

3 4 3a/1aHusl BBIMOIHEHBI [IOJHOCTBIO, C CYIIECTBEHHBIMH OLIMOKAMH, HO TIOJXO/ K PEIICHHIO,
uzes pelieHns, MeTO ] IPaBWIbHBL, paboTa oopmiIeHa He 10 TpeOOBaHUAM

2 0-3 3agaHus He BHITOJHEHBI HJIHM BBITIOJHEHBI HETPABUIILHO

NA3Ne3 «/IuddepenunanbHoe ucuucjaeHne PyHKIMN HECKOJBKHUX MepeMeHHbIX)

1. lana pyskmus  z = eX/V.

oz oz 0%z
[TpoBepuTh, YAOBIETBOPSET WIIA HET 3Ta QYHKIUS YPABHEHUI0O — —— + Y - —— =

oX oy Oxoy
2. HailiTn HamMeHbIIIee M HanOoJIbIIee 3HAUCHUST QYHKIIMH B 3aMKHYTOH oOnactu D:
z=x’+y>—xy—x-y; D: x>0; y>0; x+y<3.

0.

3. UccnenoBaTh GyHKIHIO HA SKCTpeMyM Z =4 —X° + Xy —3y? +8x+ 7y — 20.
2

4. Jlanbl: GyHKOMA Z = arccos Y rouxa A(2:1) u BexTop @ =12i —5].
X

Haiitu 1) grad z B Touke A;
2) NpOM3BOJIHYIO B TOUKE A TI0 HAIIPABJIEHUIO BEKTOpa a.

Kpamkue memoouueckue ykasanus
[Ipy BBIONIHEHUU HHAWBUIYAJIbHBIX JOMAIIHUX 33JaHUi HEOOXOJUMO HCIOJIB30BATh

TEOPETUYECKHI MaTepual, JellaTh CCBUIKH Ha COOTBETCTBYIOIINE TEOPEMBI, CBOHCTBA, (HOPMYIIBI
u 1p. Pemenne NJI3 BeimonHsAeTCS MOAPOOHO U COAEPKUT HEOOXOAUMBIE MOSICHUTENbHBIE CChLI-

KH.
Illxana oyenxu
OneHka Bansl Onucanue
5 6 3amaHus BBITIOJHEHBI TOJTHOCTHIO M MTPAaBMIILHO, paboTa 0(opMIICHA COTIIaCHO TPeOOBaHUSIM,

PEHICHUE CONCPKUT HEKOTOPHIC HETOYHOCTU U HECYIIIECTBEHHBIC OHII/I6KI/I,

3aHaHI/I}I BBITIOJTHCHBI ITOJTHOCTBHIO, C HECYIIICCTBECHHBIMU OHII/I6KaMI/I, HO NTOAXO0J K PECUICHUIO,

4 5
Wjies peleHNs, METO]] MPAaBWIIbHBI, paboTa o(hopMIIeHA COTJIACHO TPEOOBAHHSM;

3 4 3aaHus BBITIOJIHEHBI MOJHOCTHIO, C CYIECTBEHHBIMU OIIMOKAMHU, HO TMOIXO/ K PEIICHHIO,
uzes pelieHus, METO]] MPAaBUIIbHBI, paboTa 0(OopMIICHA HE 0 TPEOOBAHHUIM

2 0-3 3aaHus He BHITIOJHEHBI WM BBIOJHEHB HENPABUIIBHO
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LlenasiMu  OCBOGHHMSI JHUCHMIUIMHBI «MaTeMaTHUeCKUi aHaIW3 MOIYNb 1» SBISIOTCS
HN3YUCHUC OCHOBHBIX MAaTCMATUUYCCKUX HOHSITI/Iﬁ, HUX B3aUMOCBA3UM U PpPa3BUTHA, a TaAKKC
OTBEYAIOLIMX MM METOJIOB pacyéra, MCIOJIb3yeMbIX Ui aHaln3a, MOJCIHPOBAHUS M PEIICHUS
IMMPUKJIAAHBIX 3a1a4.

3a1a4u OCBOCHUSI AUCIMILTHHBL: PAa3BUTHE AITOPUTMHYECKOTO U JIOTHYECKOTO MBIIILICHHS
CTYJICHTOB, OBJIaJICHHE METOJIAMHU MCCIICIOBAHUS U PEIICHHS MATEMAaTHYECKUX 3a/1a4, BRIpaOOTKa
y CTYICHTOB YMEHUs CAMOCTOSTEIBHO PACHIUPATh CBOM MATEMATHYECKUE 3HAHUS U IPOBOIMTH
MaTeMaTUYCCKUI aHaIn3 MPUKJIIAAHBIX HHXXCHCPHBIX 3a/1a4.

[TnaHupyemMbIMU pe3yJabTaTaMu 00y4YCHUs 110 TUCHUILIHHE (MOIYJIO), SIBISIFOTCS 3HAHUS,
yYMEHMsI, HaBbIKU. [lepeueHp IIaHupyeMbIX pe3ysIbTaToB OOydeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 00pa30BATENILHOM IMPOrPaMMBL,
npezcTaBieH B Tabnuue 1.

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

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE
Kona n Konn
OPMYJIMPOBKA
Hazpanue OIIOII BO, dopMyaupoBKa (buﬁngkafopa Kon
COKpaIlleHHOE
KOMITETCHIINH MOCTHHKCHUS pe3yib DopMyIMPOBKa pe3ynbTaTa
KOMICTEHITIH
Tara
11.03.02 OIIK-1: OIIK-1.1B : PJ1 3HaHWe | OCHOBHBIX MOHATHH,
«HpoxomMmyHukanmonusie | CrocobeH Ob6nanaet METO0B
TEXHOJIOTHH U CHCTEMBI WCTONB30BaTh | MaTeMaTHYecKOH MaTeMaTHIeCKOTO
CBSI3N» TTOJIOKCHHUS, KYJIbTYypOr 1 aHaM3a u uX
(b-UK) 3aKOHBI K CHCTEMHBIM NPUMEHECHHE B
METOJIBI MBIIUICHUEM, po¢eCCHOHATBHOMN
€CTeCTBCHHBIX | TO3BOJSIONINMH B JIESITeTHbHOCTH
HayK 1 npodeccHoHANBHON | P2 | VMmenne | mpuMeHATH METOMBI
MaTeMaTHUKH JIeATETbHOCTH MaTEMaTHIECKOTO
JUTSL pETICHUS WCIOJIb30BaTh aHam3a npu
3a1a4 MaTeMaTHUECKHe pelIeHny 3a1a4
MH)KEHEPHOH METO/IbI P13 HaBpik | ucmonbp3oBaHus
JCATCIBHOCTH HWHCTPYMEHTBI 1JIA OCHOBHBIX HOHﬂTHﬁ,
MPOBCACHUS dhopmyn 1 METOIOB
KPUTHUYECKOTO . MaTEMaTHYECKOrO
aHalin3a CUTyalunu, a”anusa Inpu
MOZCJIMPOBAHUS 1 CaMOCTOSITETLHOM
MNPOTHO3UPOBAHUA pelieHuu 3aaa4
pa3BUTHA
MIPOIIECCOB U
SIBJICHUMN

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

Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCIIUTAHUS

®opMUpOBaHUE IEHHOCTEI

BocnurareabHble 3a1a41 Henem)le OPUMEHTUPBLI

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

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

JuctuiuimHa «MaTeMaTn4ecKuii aHaiuu3 MOJYJb 1» OTHOCUTCS K 00s3aTeIbHOW 4YacTh
«bnoka 1  Mucuumiuael  (Momyiu)»  ydeOHoro  1uiaHa  Hampasienuss — 11.03.02
HMHPOKOMMYHUKAITMOHHBIC TEXHOJIOTHU U CUCTEMBI CBSI3H .

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJSI) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMUYECKUX YacoOB, BBIJCIICHHBIX HAa KOHTAKTHYIO paboTy ¢ oOydarommumucs (10 BHIAM
y4eOHBIX 3aHATHI) M HAa CAaMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI
Ommbka SQL:!error!

4 CTpyKTypa U coiepKaHue IUCUMILTUHBI (MO1YJIs1)

4.1 CTpykKTypa IucuUMILIUHBI (Moays) ajass ODO

TemaTudeckuii miiaH, OTpaKAOUIMI COAEpXKAHWE TUCHUIUIMHBI (TIEpeUeHb pa3/IesioB U
TEM), CTPYKTYpHUPOBaHHOE MO BU/1aM Y4eOHBIX 3aHATHH C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
C Y4eOHBIM IJIAHOM, IIpHUBE/EH B Tabnue 3.1

Tabnuua 3.1 — Pa3aens! UCUUIUIMHBL (MOYJIs), BUIbI Y4€OHON NEeATeIbHOCTH U (POPMBI
Tekymero Koutpodis aias OPO

Kon pe- Kon-Bo "yacoB, oTBeieHHOE Ha
®dopma
Ne Haspanue TeMbl 3ynbTara
Jlex [Ipaxt J1a6 CPC TEKYILEro KOHTPOJIs
00y4eHHs
P/1, cobecenoBaHme,
1 | Mpenex gymxin PJ12, P13 8 10 0 18 KOHTpoJbHas padora Nel
2 CpaBHeHHE OECKOHEYHO P11, 3 2 0 6 cobeceoBaHue,
MaJTbIX (QYHKIUI P12, P/13 KOHTpoJbHas padora Nel
cobecemoBaHue,
PII, UHIUBUyaIbHOE
3 | HenpepriBHOCT pyHKINH PI2, PI3 3 2 0 11 JlomarHee 3azare Nel,
TecT |




4 | homenonme oy oo | - P | 8 0 | 12 | cofecorosame,
° PYHKK A P12, Pa3 KOHTpoJbHas padbora Ne2
nepeMEeHHOH
leljgng::H:Ianbﬂoro cobecemoBaHue,
A PeHH P/1, WHIUBHULyaJbHOEC
5 | ucuuncnenus x ucciemnoBaHUIO 4 2 0 10
) P12, PA3 nomanrHee 3amaHue Ne2,
VHKIIHU W TIOCTPOCHUS Tect 2
rpaduka QyHKIHIU
cobecemoBaHue,
6 fﬁfﬁ’ﬁ?ﬁﬁ?’fﬁ”ﬁ?ﬁn PAL, 6 8 0 12 | MmauBHAyaIbHOS
YHKI PJ12, P13 noMmarrHee 3aganue Ne3,
HECKOJIBKUX EePEMEHHBIX Tecr 3
cobeceoBaHue,
P/1, WHIUBHUIyaJbHOE
7 | Cransproe nose P12, PA3 4 2 0 6 nomaniHee 3amaHue Ne3,
TecT 3
HToro mo Tadiuine 34 34 0 75

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

Tema 1 Ilpeden ghynxyuu.

Conepxanune Tembl: OKpEeCTHOCTb TOYKH. €-OKPECTHOCTb TOUYKU. IIpoxosmoras
OKPECTHOCTb TOUKU. OKPECTHOCTh OECKOHEYHOCTH. € -OKPECTHOCTh OECKOHEUHOCTU. MHOKECTBa,
OrpaHUYEHHbIE CcBepXy U cHu3y. OrpaHuyeHHble MHOXeECTBa. Illpumeppl MHOXKECTB,
OTpaHUYEHHBIX CBEPXY M CHHU3Y, OIPAaHMYEHHBIX MHOKECTB.BHyTpeHHUE, H30JUMpOBAHHBIE,
IpaHUYHBIE TOYKM MHOXeECTB. ['paHuna MHoxecTBa. OTKpBITBIE M 3aMKHYTbIE MHOKECTBA.
@yHKIMS, OTpaHUYECHHAs B TOUKE U Ha MHOKecTBe. [IpuMeps! GyHKIMH, OrpaHUYEHHBIX B TOUKE
U Ha MHOKecTBe. HeorpanuueHnHsle MHOXKecTBa M QyHKIuU. Onpenenenue npejaena QyHKIHH.
['eomerpuueckuii cMpica npenena ¢pyaknun. CBoiicTBa npeaena pyHKIUU: Mpeien KOHCTAHTHI,
IpeJieibl CYMMBI, Pa3HOCTH, IPOU3BEIEHHS, YACTHOTO ABYX (QyHKIMH. OTHOCTOPOHHUE IPEIEIbI.
Omnpenenenre OECKOHEYHO MAJIOH, OrpaHMYCHHOM, OecKOHEYHO Ooibimoi (yHKIuil. CBoiicTBa
OECKOHEUHO MajblIX M OrpaHn4eHHbIX (yHkIMH. Cymma O€CKOHEUYHO MajblX (YHKLIHH.
[IpousBenenue OECKOHEYHO Maylol W orpaHuyeHHOW ¢GyHkumil. [IpousBenenne OECKOHEUHO
Masioi pyHKIUM U, QYHKIIMH, UMEoIel KOHeUHbIH npenen. CBs3b MEXIy O€CKOHEUHO MaJIbIMU
u OeckoHeyHOo OoibmmMu (yHKIUsAMU. Teopema o 3axaroil nepemeHHoW. IlepBblit U BTOpON
3aMeyvarenbHble npeaesl. OnpeaeneHust U cBoicTBa runepoondeckux GyHkiuid. Berancienne
npenenoB (yHKUuN. BblurcieHue oAHOCTOPOHHUX MpeAenoB. PackpbiThe pa3inyHBIX BHIOB
HEOIPEIETIEHHOCTEMN.

@®opMbl U METOJbI NPOBEACHMS 3aHITUH 1O TeMe, NMpUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTaH/JapTHAs, METOJ] KOOIIEpAaTUBHOTO 00y4EHUS.

Bunbel camocTosTeNIbHOM MOATOTOBKH CTY/IEHTOB 110 TEME: MOJATOTOBKA K COOECEeI0BaHUIO,
HOJArOTOBKA K TPaKTHYECKUM 3aHATHUAM, IOJATrOTOBKAa K KOHTPOJBHOW paboTe, H3ydeHUe
matepuaina B CO0 (Moodle), nogroroska k CUTO.

Tema 2 CpasHenue 6eCKOHEUHO MAbIX DYHKYULL.

Conepxxanue TeMmbl: beckoHedHo Mamnble (YHKIOMM OJHOTO M TOrO e IOpsIKa.
OKBUBaJIEHTHbIE OECKOHEUHO Malible GyHKIMH. beckoneuno Manast pyHKIuUs Oojiee BHICOKOTO U
0oJiee HU3KOTO MOPS/IKOB, YeM Jpyras OeckoHeuHo Majast pyHkuus. HecpaBHIMbIe OECKOHEYHO
Mmanble GyHKIUU. TeopeMbl 00 HKBHUBaJEHTHBIX OECKOHEYHO ManbIX (QyHKIMsX. [IpuMenenue
CBOWCTB 9KBUBAJICHTHBIX OECKOHEUHO MANIbIX (DYHKIHH K BBIYMCICHHIO MTPEEIIOB.

@®opMbl U METOJIbI NPOBEICHHS 3aHSITUA MO TeMe, NMpPUMEHseMble 0O0pa3oBaTeNbHbIE
TEXHOJIOTUH: CTaHJapTHasl.

Bunel camocTosTeNIbHOM MOATOTOBKH CTY/IEHTOB 110 TEME: MOJATOTOBKA K COOECEeI0BaHUIO,
HOJArOTOBKA K MPAKTHUYECKOMY 3aHSATHIO, IOATOTOBKAa K KOHTPOJIBHOW paboTe, H3ydeHue
matepuaia B CO0 (Moodle), mogroroska k CUTO.



Tema 3 Henpepvisnocmo ¢ynkyuu.

Coneprxanue Tembl: Omnpenenenne GyHKIMU, HETIPEPHIBHOM B ToUKe. CBOMCTBA (DyHKIINH,
HENPEPBIBHBIX B OJHON U TOM ke Touke. CymMMma, pa3HOCTb, IMPOM3BEACHHE M YaCTHOE ABYX
HETPEPbIBHBIX B OJHOW M TOM e Touke (yHKIMHA. HempephIBHOCTH CIIOKHOW (DYyHKITUH.
Knaccudukanusa Touek paspoiBa. Touka paspbiBa nepBoro pojaa. Touka ycTpaHUMOTro pa3pbiBa.
Ckauok (pyHKIIMH B TOUKE pa3pbiBa epBOro poza. Joomnpenenenue GyHKIMH 10 HETPEPHIBHOCTH
B TOYKE yCTpaHUMOro paspbiBa. Touka paspbiBa BTOporo poxaa. OmnpezneneHue (yHKUIUH,
HEMpEepbIBHONH Ha OTpe3ke. MccienoBaHue 3IeMEHTApHBIX M HE JJIEMEHTApHBIX (YHKIMN Ha
HENPEPBHIBHOCTh, YCTAHOBIICHUE XapakTepa pa3pbiBa. ['eoMeTprueckas ULIIOCTpaIusl.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTHH: CTaHJapTHAasi, METOJ KOONIEPATUBHOTO O0yUYEHUSI.

Busl caMocTOSITEIbHOM MTOATOTOBKH CTYJCHTOB 10 TEME: MTOAT0TOBKA K COOECeI0BaHUIO,
MOJArOTOBKAa K MPAaKTUYECKUM 3aHATUAM, BbinosiHeHue WJI3, m3yuenwe marepuana B COO
(Moodle), moaroroska k CUTO.

Tema 4 [lugppepenyuanvroe ucuucienue GyHKyul 0OHOU NepemeHHoll.

Conepxxanue teMmbl: OmpeneneHue Npou3BOAHOW (GyHKIMH. ['eoMeTpuueckuil cMbICH
POU3BOIHON (PYHKIIMH. YTIIOBOH KOXPPHUIMEHT KacaTeabHOH K rpaduky GyHKunu. Ou3ndecKkuit
CMBICJI IPOU3BOIHON (yHKIMHU. CKOPOCTH Tesla MPU HEpaBHOMEPHOM JBMKeHuU. [IponsBonHas
KOHCTaHTHl. [IpoM3BOAHAs CYMMBI, pPa3HOCTH, TPOU3BENEHHS, YAaCTHOTO JABYX (YHKIIHA.
[TpousBonHas cnoxHoi ¢pyHkuuu. Tabauua Npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLU.
Cesi3p HempepsiBHOCTH U nuddepenmpyemoctd ¢yHkuuu. Ompenenenue nuddepenuana
¢dbyuknun. CpoiictBa auddepennuana Gpynkuuu. MuBapuantHocTh auddepenimana GyHKIUU.
[IponsBoaHble BBICIIMX MOPSAAKOB. DUZMYECKUH CMBICH MPOU3BOAHOM BTOPOro MOpPsIKa.
Juddepenumansl BbICIIMX MOPAIKOB. Teopema O CBSI3UM CYLIECTBOBaHHs IPOM3BOJHON U
muddepennmana GyHkun B Touke. [IponsBonnas ¢yHkuuu, 3aganHoil HesBHO. [Ipon3BoaHbIe
BBICUIMX HOPSAKOB (YHKIMH, 33haHHOW HesiBHO. Jlorapudmuyeckoe nuddepeHuupoBaHue.
[MpousBonHas ¢QyHKIMM, 3aKaHHOW TMapaMeTpuyecku. [IpoW3BOAHBIE BBICIIMX TOPSIKOB
bynkuuy, 3ananHoi napamerpudecku. [lpaBuno Jlonurans. Teopems! Poms, Jlarpanxka, Ko,
®epma. Dopmyna Teinopa. Ocrarounsiii wieHn popmyssl Teitnopa B hopme Jlarpanka. @opmyna
Maknopena. [Ipumenenue ¢opmyn Teitnopa u MakiopeHa K HNpUOIMKEHHBIM BBIYMCICHUSM.
Ouenka mnorpemHocTd. Ilpumenenue mpaBwna Jlonmurtanss K  pacKpbhITUIO  OCHOBHBIX
HEOIPEIEIEHHOCTEMN.

@®opMbl U METOJIbI HPOBEACHUS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTaH/apTHAs!, METO/] KOOIIEpAaTUBHOI'O 00y4EHUSI.

Bunel camocTosTeNIbHOM MOATOTOBKH CTY/IEHTOB 10 TEME: MOJATOTOBKA K COOECEeI0BaHUIO,
MNOJArOTOBKA K MPaKTHYECKUM 3aHATHUAM, MOATOTOBKAa K KOHTPOJBHOW paloTe, H3ydeHHE
matepuaia B CO0 (Moodle), nogroroska k CUTO.

Tema 5 Ilpumenenue oughghepenyuanvnoco ucuucieHus K uUcCcie008anur0 QYHKYuu u
nocmpoenus 2pagura QyHKyuu.

Conepsxanne TeMbl: Onpesienienre Bo3pacraroieii (yobIBaroieid) Ha HTepBaie (yHKINH.
WuTepBasiBl MOHOTOHHOCTH (QyHKUMU. HeoOxoanmoe ycioBHE€ MOHOTOHHOCTH (DYHKIIHH.
JlocraTouHoe ycia0BHe MOHOTOHHOCTH QYHKIMH. DKcTpeMyMbl G yHKIMU. HeoOxoaumoe ycnosue
KCTpeMyMa. JIBa MOCTAaTOYHBIX YCJIOBUS JKCTpemMyMma. Touku meperuba. Beimykiocts u
BOTHYTOCTh Tpaduka GyHKIUM Ha wuHTepBajge. Heobxoammoe © J0CTaTOYHOE YCIOBUS
CYIIECTBOBaHMS TOYKH meperuda. JlocTaTouHOE YCIOBHE BBIMYKJIOCTH U BOTHYTOCTH Tpaduka
¢GbyHknuu. AcUMITOTH Tpaduka (YHKIHA: BEpTHKAIGHBIE W HEBEPTHKAJbHBIC. Pa3BEpHYTHIH
wiaH uccienoBanus ¢QyHkuuu. MccnenoBanue — (QyHKIMIA:  HaXO0XIEHHE MHTEPBAJIOB
MOHOTOHHOCTH, SKCTPEMYMOB, HHTEPBAJIOB BBIITYKJIOCTH M BOTHYTOCTH rpadrka GyHKINHU, TOUEK
neperu6a, acumMnrtot rpadpuka Gyskiun. [locrpoenne rpapuka QyHKIUH.



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHasi, METOJ KOONIEPAaTUBHOTO O0yUYEHUSI.

Bunbl caMoCTOSTENBHOM MOATOTOBKH CTYIEHTOB 110 TEME: TTOATOTOBKA K COOECEIOBAHUIO,
MOJArOTOBKAa K MPaKTHUYECKOMY 3aHsTHIO, BhinmojdHenue M]3, u3ydyenue marepuana B COO
(Moodle), moaroroska k CUTO.

Tema 6 Jughpepenyuanvroe ucuucnenue ynkyuil HeCKOIbKUX NEPEMEHHDIX.

Conepxxanne Ttembl: OOnacte ompeneneHus (QYHKIMH HECKOIBKHX IEPEMEHHBIX.
OKpecTHOCTh TOYKH Ha TIIOCKOCTH. OKpPecTHOCTh OECKOHEYHOCTH Ha IIOCKOCTH. OKpPecTHOCTh
TOYKH B IpocTpaHcTBe. OKpecTHOCTh OECKOHEUYHOCTH B MPOCTpaHCTBE. JIMHUM M MOBEPXHOCTH
ypoBHS (QYHKIMUA IBYX M TpEX mepeMeHHBIX. OKpecTHOCTh TOUKM B mpoctpaHctBe. [lpenen
GyHKIMM IBYX M TPEX NMepeMeHHbIX. HempephIBHOCTh B TOYKE M B OTPAaHMYCHHOW 3aMKHYTON
obmactu. YactHple mnpupamieHus QyHKouu. YacTHble Npou3BoAHbIE (yHKIMU. YacTHbIe
HPOU3BOJHBIC BHICHIMX NOPSAKOB. [lomHOe mpupamieHre QyHKIMU IBYX M TPEX MEPEMEHHBIX.
Onpenenenne mnonHoro nud¢epennuana. Teopema O CBSI3UM CYIIECTBOBAaHHS IOJIHOTO
muddepeHnrara U YacTHBIX NPOU3BOAHBIX (yHKIMU. [lomubie muddepeHransl BBICIIMX
nopsiakoB. AuddeperunpoBanue cioxHbIX GyHKIui. JnddepeHmpoBanne CI10XHbIX (YHKITHIA,
3aJlaHHBIX HesBHO. KacarenbHas MI0CKOCTh U HOPMab K MOBEPXHOCTH. DKCTPEMYMbl (PYHKIIUU
HECKOJIbKMX TlepeMeHHBIX. HeoOxoammoe ycioBue dKcTpeMyma (GYHKIUH HECKOJIBKHX
nepeMeHHbIX. JlocTaTouHOe YCIIOBHE OJKCTpeMyMa (YHKIUH HECKOJBKHX II€PEMEHHBIX.
JlocTarounoe ycinoBHe SKcTpeMyMa (YHKIMH JBYX IepeMeHHBbIX. Hanbonbiee 1 HanMeHbIIee
3HaueHHs (QYHKIMH ABYX NIEPEMEHHBIX, HENPEPHIBHOW B OTPAaHUYEHHOM 3aMKHYTOH 00IaCTH.

@opMbI U METOABI MPOBEACHUS 3aHATUH MO TeMe, NMpUMEHSeMble 00pa30BaTENbHBIC
TEXHOJIOTUH: CTAHJAPTHAs, METOJI KOOTIEPATUBHOTO O0y4YEHUSI.

Bupl caMOCTOSTENbHOM MOATOTOBKH CTYJICHTOB IO TeME: coOece0BaHue, MOATOTOBKA K
IPaKTUYECKUM 3aHATUAM, BelnosiHeHue M/13, usydyenne matepuana B C30 (Moodle), moaroroska
k CUTO.

Tema 7 Cranspuoe noie.

Conepxanue teMsl: [lonsTie ckanspaoro nosust. @yHkius noius. OnpeaeneHue rpagueHTa
(GyHKIIMM, €ro reomMeTpuyeckuil cmbici. OmnpeneneHre NPOU3BOJHONW IO HANpaBIEHUIO, €€
reoMeTpUYecKuil cMbICiI. BbIBO GopMyInbl Ipou3BOIHON MO HampaBieHuto. Teopema o cBs3u
TpaJiMeHTa U IPOU3BOIHON IO HAIPABICHUIO.

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTaH/IapTHAsI.

Bunsl caMocTosITeIbHOM MOATOTOBKH CTYJEHTOB 10 TEME: MOJAT0TOBKA K COOECeI0BaHUIO,
MOJArOTOBKAa K MPAaKTHUYECKOMY 3aHsATUIO, BbimonHeHnue WMJI3, nsyuenuwe matepuana B COO
(Moodle), moaroroBka k CUTO.

5 Meroauveckne YyKazaHusl AJdsl OOYyYAKOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 Metoanueckue peKoOMeHAAUMH OOYYAWIIUMCS MO0 M3YYEHHI0 IUCUMIUVIMHBI H 10
00ecreYeHN 0 CAMOCTOSITeJILHOM padoThI

[Ipu peanuzanuu AUCHUIUTMHBI (MOJIYJIsI) MPUMEHSETCS AIEKTPOHHBIA Y4eOHBIH Kypc,
pa3MemEHHbBIN B cucTeMe deKTpoHHOro o0yuenus (Moodle).

Jiis obecrieueHust CUCTEMATHUECKOM U PeryIsIpHOM paboThI O U3YYCHUIO TUCITUTUIMHBI U
YCICHIHOTO MPOXOXKACHUA TCKYIIHUX W MPOMEKYTOUHBIX KOHTPOJBbHBIX HCOBITaHUU CTYACHTY
PEKOMEHIyeTCsI MPUACPKUBATHCS CIEAYIONIETO TOPsAIKa O0yUeHUSI:



- CAMOCTOATENBHO ONPEACTUTh 00BEM BPEMEHH, HEOOXOJUMOTO /1715l MPOPabOTKH KaXKIA0H
TEMBI;

- peryispHO H3y4aTh KaXAYK TEeMY IUCHUIUIMHBI, HCIONB3YS pa3iudHble (HOpMBI
UH/IMBUYaJIbHOU PabOTHI;

- COTJIaCOBBIBATh C MPEIOIaBATENIEM BH/IbI PAOOTHI MO U3YUEHHUIO TUCIUILTUHBI.

IIpy BBINOJIHEHUM WHAWBUAYAJIBHBIX JIOMALIHUX 3aJaHUM HEO0O0XOAMMO HCHOJIb30BaTh
TEOPETUYECKHI MaTepuall, JeaTh CCBUIKM Ha COOTBETCTBYIOIME TEOPEMBI, CBOHCTBA, (HOPMYJIBI
u ap. Pemenune MJI3 BeImonHsAETCS NOAPOOHO M COAEPKUT HEOOXOAUMBIE IMOSICHUTEIIBHBIE
CCBUIKH.

CamocTodATenbHOCTh B yueOHOW paboTe crocoOCTBYET Pa3BUTUIO 3aMHTEPECOBAHHOCTH
CTyJACHTA B U3y4aeMOM MaTepHuale, BBIpadaThIBAET Yy HEro YMEHHE U MOTpeOHOCTh
CaMOCTOSITEJIbHO T[0JIy4aThb 3HAHMs, YTO BeChbMa BAXHO JUI CIELHAINCTAa C BBICIIUM
00pazoBaHHEM.

Iespto caMOCTOATENBHOW PabOThl CTYACHTOB SBISETCS OBJIAJCHUE (PYHAAMEHTAIbHBIMU
3HAHUSMH, TPOPECCHOHATBHBIMA YMEHHUSIMH ¥ HAaBBIKAMU JIEATEILHOCTH O MPOQPHUIIIO, OIBITOM
TBOPYECKOMH, NCCIIE0BATENILCKOM AeSATETbHOCTH.

CamocrosiTenpbHasi paboTa CTyJAEHTa BKJIIOYACT CIEIYIOUIME BHJBI, BBHINOJHICMbIC B
coorercTBUM ¢ PI'OC BO 1 pabounm y4eOHbIM MJIaHOM:

- ayJWTOpHas CaMOCTOsITeNbHAs paboTa CTYAEHTa IOJ PYKOBOACTBOM M KOHTPOJIEM
npernojiaBarens Ha Jekuuu. [Ipy npoBeneHUM MPAKTUYECKUX 3aHATHUAX MpuMeHseTcs «Meton
KOOIEpaTUBHOrO OOY4YEHHUS»: CTYIEHThl padoTaloT B Manbix rpymnmax (3 — 4 uen.) Hax
UH/IMBUYaJIbHBIMU 33JJaHUSMU, B IIPOLIECCE BHIMOJIHEHUS KOTOPbIX OHU MOT'YT COBEIIATHCS APYT
K npyry. IIpenogaBarens, B CBOIO odepens, HaOdromaeT 3a pabOTOM MajbIX TPYII, a TaKkKe
[IOOYEPETHO Pa3bsSCHAET HOBBIM yueOHBIM MaTepuan MaibIM TIpyIaM, KOTOpblE 3aKOHUYWIN
paboTarh HaJl MHIMBUAYAILHBIMU 33JaHUSMHU T10 MIPEIBITYIIEMY MaTepHaly;

- BHEayJUTOpHas CaMOCTOATENbHAs paboTa CTyAEHTa: M3y4YEHHE TEOPETUYECKOro
Marepuaia, IOAr0TOBKa K ayTUTOPHBIM 3aHATHIM (JIEKIUS, TPAKTUIECKOE 3aHATHE, KOJUIOKBUYM,
KOHTpOJIbHAsE paboTa, TECTUPOBAHHE, TEOPETHUYECKUI ONpoc), JOMOIHUTENbHBIE 3aHATHS,
TEKYyIHe KOHCYIbTALUH 110 TUCIHUILIHHE.

KoHTponb ycneBaeMOCTH OCYILIECTBISIETCSI B COOTBETCTBUU C PEHTHHIOBOW CHCTEMOM
OIICHKM 3HAaHUM CTy/eHTOB. O1eHKa 10 JUCHUIIIHHE onpeaensercs mo 100-0anpHOM mIKane Kak
cymMMma OaoB, HaOpaHHBIX CTYJIEHTOM B pe3ylbTaTe paboThl B ceMecTpe: 00s3aTeNbHbIMU
0autlaMu  OLEHMBAETCS TIOCEIICHWE JIEKIMOHHBIX 3aHATHH, paboTa Ha MPAKTUYECKHX
(ceMHHapCKUX ) 3aHATHUSX, TEOPETUUECKUN OTPOC, TECTHI, BBITOJHEHUE KOHTPOJIBHBIX padoT, /13,
NPEIYCMOTPEHHBIX YI€OHBIM IJIAHOM.

Pacnpenenenue 6amioB 10BOJUTCA A0 CTYIEHTOB B Hayajle CEMeCTpa.

VY4eOHBIM TIAaHOM TPEAYCMOTPEHBI KOHCYJIBTAI[MH, KOTOPBIE CTYIEHT MOXKET TOCEIaTh
0 KEJTaHUIO.

[Tpu peanu3anuy AUCHUTLTUHBI (MOJTYJIS) IPAMEHSIETCSI AIEKTPOHHBINA y4eOHBIN KypC,
pa3MeNIEHHbIN B ccTeMe AIIeKTpoHHOTo 0Oyuenus Moodle.

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs JJs JMI C OrPAHUYCHHBIMH BO3MOKHOCTAMH
310POBbSI 1 HHBAJIM/I0B

[Tpu HeoOxoMMMOCTH 00YYaIOIIMMCS U3 YUCIIA JIUI] C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU
3JI0POBbBSI U MHBAIUIOB (I10 3asBIICHHIO O0YYAIOIIErocs) MPEI0CTaBIsSeTCs yueOHas
uH(popMalns B JOCTYNHBIX (pOpMax C y4eTOM MX UHAUBUAYAIbHBIX CUXO(PU3UUECKUX
0COOEHHOCTEIA:

- JUIS JIUIL C HAPYIIEHUSMU 3pEHHUs: B IeuaTHOU (hopme yBenmndeHHbIM pUpTOM; B hopme
JJIEKTPOHHOI'O  JTOKYMEHTa; VMHJUBHyaJIbHbIE KOHCYJIbTAllUU c [IPUBJICYCHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUSI, KOHCYIbTAIUH U JP.



- IS JTUIT C HAPYIIEHUSIMU CITyXa: B TIeyaTHOU hopMme; B (hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUIyaJIbHbIE KOHCYJbTAllUM C IPUBJICYEHHEM CYpIAONEPEBOIUMKA; WHIUBUyAIbHbBIC
3aJlaHusl, KOHCYJIbTAlUH U JIp.

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATEIILHOTO armaparta: B ne4atHoii ¢oopme; B popme
ANEKTPOHHOIO TOKYMEHTA; UHAUBUIYaJIbHbIE 3a1aHUs1, KOHCYJIbTALIUU U 1.

6 ®oH OLEHOYHBIX CPEICTB JJIA NMPOBeJeHHUs TEKYLIEro KOHTPOJIA U MPOMEKYTOYHO
arTecTauuu 00y4aromMXcs M0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBun ¢ tpeboBanumsmu DPI'OC BO i arrecranmm 0oOydaromuxcs Ha
COOTBETCTBUE HX IEPCOHATBHBIX JOCTHIKCHUH ITUIAHUPYEMBIM pe3ylibTaTaM OOYYCHHS TI10
JTUCIUTIINHE (MOIYJII0) CO3AaHbl (POH/IBI OIEHOYHBIX CPEACTB. THUIOBBIE KOHTPOJILHBIC 3a/IaHMUSI,
METOJMYECKUE MaTepuasbl, ONPEACISIONME MPOIEAYpPhl OLICHUBAHUSA 3HAHUM, YMEHHH U
HAaBBIKOB, a TAK)KE KPUTEPHUH U ITOKA3aTEIH, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHUM, YMEHU, HABBIKOB
U XapakTepu3ymllnue dTanbl (HOPMHPOBAHUS KOMIICTCHIIMA B  MPOIECCEe OCBOCHUS
00pasoBarebHON MTPOrpamMMBbl, IpeAcTaBieHbl B [Ipunoxennn 1.

7 Y4eb6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnieyeHue TUCIHUILINHBI (MO1yJIs1)

7.1 Ocnoenas rnumepamypa

1. Marematuueckuii ananus : YuebHoe nocoodue [ Dnexkrponnsiii pecype] : HUL] UHDPA-
M, 2021 - 502 - Pesxum moctymna: https://znanium.com/catalog/document?id=368732

2. Ilarun, B. JI. Martemaruueckuii ananu3. bazoBble moHATHSA : yueOHOE mocoOue s
By3oB / B.JI. lllarun, A. B. CokomnoB. — Mocksa : UznarensctBo FOpaiit, 2024. — 245c. —
(Beiciiee  obOpazoBanme). — ISBN 978-5-534-00884-5. — Tekcr : 2IeKTpOHHBIA //
Oo0pazoBarenpHast miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537307 (mata
obpamenus: 12.03.2025).

3. Illumaues, B. C. JluddepeHunanpbHoe W WHTETPAILHOE HCUUCICHHE : YYCOHUK H
npaktukyMm ais By3oB / B. C. [llunaueB. — Mocksa : U3natensctBo HOpaiit, 2024. — 212 ¢. —
(Beiciee  o6pazoBanme). — ISBN 978-5-534-04282-5. — Tekct : 9neKTpOHHBIA //
ObpazoBarenbHas 1iatgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/538769 (nara
obpamenus: 12.03.2025).

7.2  Jlonoanumenvhas tumepamypa

1. Amtunoa U.A., Baiitnmreiin W.1., 3pikoBa T.B. Marematudueckunii ananu3. Yacts I :
VYyebHoe nocobue [DnexkTpoHHbI pecypce] : Cubupckuii penepanbHblil yauBepceureT , 2018 - 196
- Pexxum noctyna: https://znanium.com/catalog/document?id=342149

2. Awntunosa M. A., Baiinmreiin M.U., 3eikoBa T.B. Maremarnueckuii ananu3. Yacts 11 :
Y4ebHoe mocobue [ DnekTpoHHEIH pecype] : Cubupckuit penepansubiii yausepcutet , 2018 - 188
- Pexxum noctyma: https://znanium.com/catalog/document?id=342150

3. Kamkaesa, JI. C. MareMaTu4ecKuil aHaiu3: TeOpHs MpenesioB, auddepeHmanbHoe

ucuucienue : yuyeOnuk ans By3oB/ JI. C. KankaeBa. — 2-e u3n., ucnp. U jom. — MockBa :
WznatenberBo FOpaiit, 2025. — 246 ¢. — (Briciee oopazosanne). — ISBN 978-5-534-04898-8.
— Teker : osnextpoHHbli // OOpasoBarenpHas miatgopma IOpaiitr [caiit]. — URL:

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

4. KysnenoBa O.C., KupcanoB M.H. Maremaruueckuii ananmus. COOpHUK 33134 U
perIeHuit ¢ mpuMeHeHneM cucteMmbl Maple : YueOHoe mocobue [DnexTpoHHslid pecypce] : Madpa-
M, 2021 - 375 - Pexxum nocryna: https://znanium.com/catalog/document?id=364613

5. Hlepmnes, B. I'. Marematuueckuii aHanu3: cOOpHUK 3a1a4 ¢ peutenusimu / [llepiines
B.I'. - Mocksa : HUL] UH®PA-M, 2025. - 164 c. - (Beiciiee obpa3oBanue). - ISBN 978-5-16-



018502-6. - Tekcr : snexTponHbIi. - URL: https://znanium.ru/catalog/product/2172579 (/lara
obpamienus - 05.09.2025)

7.3 Pecypcor ungpopmayuonno-menexommynukayuonnou cemu '"'Humepnem',
eKn0Yan npogeccuonanvhovie 06a3vl OAHHLIX U UHPOPMAYUOHHO-CRPAGOUHbIE
cucmemsl (npu HeodX00UMOCMU):

1. O6pasosarenphas mwiarhopma "FOPAUT"

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

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

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

5. DnexrponHO-OMOMMOTEeYHAs cucTteMa "ZNANIUM.COM"

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

7. Ilpesunmenrtckas OuOmmoreka wuM. b.H.EmpnuHa (6a3a [JaHHBIX —Pa3IMYHBIX
npodeccnoHabHBIX o0nacteil) - Pexxum moctyna: https://www.prlib.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W IepeYeHb
HHGpOPMANMOHHBIX TEXHOJOTUI, UCIOJIb3yeMbIX NMPH OCYILECTBJIEHUH 00Pa30BaTEILHOIO
npouecca no JMCUMIVInHe (MO1YJII0), BKJIKYAsl MlepevyeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000pPYIOBaHUE:

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

HDOFD&MMHOG O6eCHC‘ICHI/IeZ
e Microsoft Office Professional Plus 2013 Russian
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