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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hasganue OTIOIT BO, | Kox i opmymuposka komnerenmun | KO 1 GOPMYTHPOBKa HHIMKATOPA JIOCTHKEHHS
COKpAILlEHHOE KOMIIETCHIINH
15.03.04 «ABtomaTu- | OIIK-1 : CiocoGeH mpUMeHSTh OIIK-1.1B : ObiamaeT MaTeMaTHYECKON KyIBTY-

3a1Ms TCXHOJIOTHUYC-
CKHX IIPOLECCOB U
TIPOU3BOJACTB»

(B-AT)

€CTECTBECHHOHAYYHBIC U 06H.[€I/IH)K€—
HEPHBIC 3HAHWA, METOAbI MATEMATH-
YECKOT'0 aHaJIn3a U MOIACINPOBAHUA,
TEOPETUIECKOI'O ¥ SKCIIEPUMEH-
TAJIbHOT'O UCCJICAOBAHUSA B HpO(i)eC-
CHOHAJIbHOM JIeSTeIbHOCTH

POI U CHCTEMHBIM MBIIICHHEM, [TO3BOJITIOIUMHA
B IIpo(heCCHOHAIBHOM AEeATETbHOCTH HCTIONbB30-
BaTh MaTEMAaTHYECKUE METObI M HHCTPYMCHTHI
JUTSL TIPOBEJICHNS. KPUTHIECKOTO aHAJIN3a CUTYa-
Ui, MOJIEIUPOBaHMS U TIPOTHO3UPOBAHUS pa3BU-
TUSI IPOLIECCOB U ABJICHUN

Kommnerennust cunraercs chopMHUPOBAHHOM HA JaHHOM 3Tarle B CIy4ae, €ci MoJIyueH-

HBIE Pe3yJIbTaThl 00yUEHHUS 11O JUCITUTUIMHE OLICHEHBI TTOJIOKHUTEIBHO (Arana3oH KPUTEPUEB
OIICHUBAHMUSI PE3YyIbTATOB OOYUCHUS «YAOBJIETBOPUTEIBLHO», «XOPOLIO», KOTIUYHOY»). B ciryyae
OTCYTCTBHSI TIOJIOKUTEIILHON OIICHKM KOMITETCHIIMS Ha TAHHOM dTarle CYMTAeTCs] HeChOPMHUPO-
BaHHOMU.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerenmnus OIIK-1 «Crioco6eH mpuMeHsTh €CTECTBEHHOHAYYHBIC U OOIICHHKEHEP-

HBIC 3HAHUs, METOAbl MATEMATUYECKOI0 aHAJIN3a U MOJAEIUPOBAHNS, TEOPETUYECKOTO U IKCIIE-
PUMEHTAJIBHOTO KCCIIE0BaHUs B IPO(ECCUOHATILHON e TEIIbHOCTH

Ta6ymma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u popmynupoBka nHAn-
KaTopa JOCTHXKCHUS KOMITe-
TCHLUH

PeSyJ’IBTaTBI 06yquI/m 10 JUCIHUIITIMHE

Kon
pes-
Ta

Tun
pes3- Ta

Pesynbrar

Kpurepun onennBanms pe-
3yIbTaTOB 00ydEHHS

OIIK-1.1B : Obmamaer mate-
MaTU4ECKOU KyJIbTYpOH U CH-
CTEeMHBIM MBIIUICHUEM, T103-
BOJIIIOIIMMU B TIpodeccro-
HAJTBHOW JAEATEEHOCTH HC-
MI0JIb30BaTh MaTeMaTHYECKHE
METOJIBI 1 HHCTPYMEHTBHI JUIS
MIPOBEACHUS KPUTHUECKOTO
aHaJu3a CUTyalllid, MOJEIIH-
POBaHUS U IPOTHO3UPOBAHUS
Pa3BUTHS MIPOIIECCOB U SIBJIE-
HUHI

P11

3HaHue

OCHOBHBIX HOHSTHI, METOJIOB
MaTeMaTHYECKOTO aHAIN3a 1
UX PUMEHEHHE B Ipodeccu-
OHAILHOH JeITEIILHOCTH

- [IpaBUJIBHOCTb OTBETA 11O
COACPIKAHNIO 3alaHUA; - TIOJI-
HOTa " FJ'Iy6I/IHa OTBE€Ta

P12

YMmenune

MNPpUMEHATH MCTOJbI MaTCMa-
TUYECKOI'0 aHaJin3a Ipu pe-
IMICHUH 3a/1a4

yYMEHHE pelaTh CTaH/apTHbIE
3aJja4M Kypca, OCHOBHBIE TH-
ITBI KOTOPBIX pa3OuparoTcs Ha
NPAaKTUYECKHUX 3aHATHSIX

P13

Hasrix

WCTIONIb30BaHMSI OCHOBHBIX
MOHATHH, GOPMYT U METOIOB
MaTeMaTHYECKOTO aHAIHN3a
HPU CAMOCTOSITEIEHOM pelle-
HUH 3a7a4

BJIQJICET HABBIKAMHU BBIOOpA
(dbopMyJ1, METOJIOB U ITPABUIIb-
HOTO IIO/IX0/1a K PELICHUIO
3aaun

Ta6n1z1ua 3aIlOJIHACTCA B COOTBECTCTBUU C Pa3aCiIOM 1 PaGoueit nporpamMmabl JUCIHUITIINHBI

(Mofyist).

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

3 IlepeyeHb OLICHOYHBIX CPEICTB

HamMeHnoBaHne OI[EHOYHOTO CPEACTBA U
KoHTposupyeMble IIaHUpyEMBIE pe- KoHTponupyemble TeMbl npencrasienue ero B OC
3yNbTaThl 00y4YEeHUS JUICIUTLITHHBI . IIpomexyTouHas
Texkylmuii KOHTPOJIb
aTTecTays
PJI1 3HaHHe . OCHOBHBIX MTOHSI- L Teoperuueckuit T

THI, METOJIOB MaTEMaTH- -1. Ilpenen Gpyuxumu ompoc ecT

YECKOT0 aHaJIM3a U MX

npumenenue B npodeccu- | 1.2. HenpepriBHOCTL Teopernueckuit Tecr

OHAIBHOH JIeATeILHOCTH (QyHKIAH ornpoc




1.3. Juddepenuunansroe

N 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
ncuuciIeHne QyHKIui OIDOC Tect
HECKOJIBKUX TIEPEMECHHBIX 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 WNupueunyansaoe Tecr
GbyHKIMN JIOMalllHee 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. IuddepenunansHoe
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 aHaJH3a PU 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. IIpumenernune mudde-
PEHIMAIBHOTO UCUHCIIE-
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
WunuBuayansHoE
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 Oaiutax. MakcuMmasbHas cymma 0aijioB 1o qucuuruiiae (Moayio) papHa 100 6ammam.

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 6amioB, HAOpaHHBIX CTYACHTOM I10 BCEM BUAM Y4eOHOU IEATEITPHOCTH B paMKax
JTUCIUIIMHBL, IEPEBOJUTCS 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 AEeMOHCTPHPYET C(HOPMHPOBAHHOCTH JUCHHUIUIMHAPHBIX KOMIIETCHIHH,
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€ 33/IaHHs, IPEAyCMOTPEHHBIE NPOTPaMMOH, CBOOOIHO OIepUpyeT mpuobdpe-
TCeHHBIMH 3HAHUSAMH, yMEHUSMH, NPUMEHAET WX B CUTYalUsX IOBBIIICHHON
CJIOXKHOCTH.

ot 76 10 90

«XOpOIIO»

CTyI[eHT JAEMOHCTPUPYET C(bOpMI/IpOBaHHOCTB JUCHUIIIIMHAPHBIX KOMIICTCHIIHH:
OCHOBHBIC€ 3HaHUsA, YMEHHS OCBOCHLBI, HO JOITYCKAIOTCs HE3HAYUTCIBHBIC OIJ_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 MEPONPHATHI IOMYCKAIOTCS 3HAYUTEIbHBIC OIIMOKH, MPOSIB-
JsIeTCS OTCYTCTBHE OTJICIBHBIX 3HAHMH, yMEHMUH, HABBIKOB 110 HEKOTOPBIM JIVCIIH-
IUIMHAPHBIM KOMIIETEHLUSIM, CTYAEHT HCIBIThIBAET 3HAUUTENbHbIE 3aTPyIHEHUS
IIPU ONEPUPOBAHUU 3HAHUAMM M YMEHUSIMU IIPU UX NEPEHOCe Ha HOBBIC CUTYya-
IMH.

ot 41 no 60

«HEYHOBJIETBOPUTEIIb-
HO»

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

ot 0 mo 40

«HEYOOBJICTBOPUTEIIb-
HO»

JlucuumnHapHbIe KOMIIETEHIMH He C(OPMHPOBaHBL. [IposBiIsieTcs MOIHOEe WM
MPaKTUYECKH MTOJTHOE OTCYTCTBHE 3HAHUH, YMEHHUI], 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 Ha3bIBAIOTCS 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 GyHKUUN TpU X—+oo.




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 ¢pyHKINN Ha3bIBAIOTCS OTPAaHUYCHHBIMH ITPH 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 M OECKOHEUHO OOJIBITMMU () YHKIIHSMH.
IlepeuncinTh CBOKWCTBA IPEIEIIOB.

CdopmynupoBath MepBbIi 3aMeuaTeIbHbIN Tpe/e.

CdopmynupoBaTh BTOPOI 3aMeUaTEIIbHBIN Mpeed.

Jaiite onpenenenrne 6€CKOHEYHO MaNbIX (PYHKIUNA OJTHOTO U TOTO K€ MOPSIKA.
Jaiite onpeneneHre SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX ()YHKIIMA.

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 CKauyKoOM rpaduka GpyHKIuu?

. Kakas ¢pyHkuus Ha3pIBaeTCsl HENPEPHIBHON Ha OTpe3ke?

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

. UTto Ha3pIBaeTCs NMpupameHneM QyHKIun?
. ChopmynupoBaTh BTOpo€ OIpeieIeHne HEMPEPhIBHOCTU (DYHKIIUH.

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 reomeTpudeckuii CMbICII IPOM3BOIHON (DYHKIIMU B TOUKe?

. UeMy paBHa pou3BOHAs] CYMMBI ABYX (YHKIUN?

. Uemy paBHa NpoU3BOHAS YACTHOTO ABYX (DyHKIMI?

. UeMy paBHa pOU3BOIHAs MPOU3BEACHUS IBYX (DyHKIMNA?

. CopmynupoBath Teopemy O CBS3U AUDPPEPEeHIUPYEMOCTH U HENPEPHIBHOCTH (PyHK-

. Kakas ¢pynkuust Ha3pIBaeTCs CIIOXKHOMN?

. 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 yHKINU, 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 3akmrouaeTcst reomeTpuueckuit cMbich auddepennnana GpyHkunu?



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

22. IlepeuncnuTh cBOMCTBA quddhepeHImana.

23. ChopmynupoBath Teopemy o auddepeHnnane CIoKHON GyHKIIUH.

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 Ha3bIBa€TCsl 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 YObIBaHUS (DYHKIIMHM 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 10CTaTOYHOE YCIOBHE CYIIECTBOBAHUS SKCTpeMyMa (YHKIIUH, OC-
HOBAHHBIN Ha 3HaKe BTOPOW MPOU3BOIHOM.

13. Kakas pyHKIMSI Ha3bIBaeTCs BBITYKIION HAa HHTEpBaJie?

14. Kakas ¢yHKIUS Ha3pIBaeTCS BOTHYTOM Ha UHTepBaje?

15. Kakue Toukn Ha3bIBAIOTCS TOUKaMHU niepernda rpaduka GpyHKuuu?

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 Ha3bpIBae€TCs BEPTUKAIBHOMU?

20. Kakast acuMIITOTa Ha3bIBA€TCS] HEBEPTUKAIBLHOU?

K Temam 6-7:
. Uto Ha3bIBaeTcs QyHKIMEH NBYX MepeMeHHBbIX?
. Uro Ha3bIBaeTcs 001acThIO ONpeneaeHus] PYHKINU ABYX MEPEMEHHBIX ?
. KakoBsl cioco0s! 3aanus (GyHKIMU ABYX NEPEMEHHBIX?
. Yro sBsiercs 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 cMbICI IPOU3BOAHON QYHKIIMH JBYX NEPEMEHHBIX?
. Ionusrit tuddepenran GyHKIUN BYX 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 JOCTATOUHOE YCIOBHUS CYHNIECTBOBAHHS JKCTpeMyMa (YHKIHH
JBYX NIEPEMEHHBIX.

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

15. Yrto Takoe ckansipHOE 1ose?

16. C momomipio 4ero u3odpaxaercs cKalsipHoe mose?

O 001N DN DN WK =



17. Yro Takoe rpagleHT GyHKIUH IBYX EPEMEHHBIX ?

18. Uto mokaspIBaeT rpaiueHT (PyHKITUH?

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

Kpamxue memoouueckue ykazanus
Teoperuueckuit onpoc MPOBOAUTCS MOCIIE U3YUYECHUS COOTBETCTBYIOIIEH TEMBbI WIIH MEPE]
KQXKJIbIM IIPAKTUYECKUM 3aHSATHEM

LlIxana oyenku

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

CraBuTcCs, €CIH CTYACHT U3JIaraeT MaTepuaj HEMOJIHO U JOITyCKaeT HETOYHOCTH B ONPEICNICHIH T10-
HATUH WK GOPMYIMPOBKE NPABHJI, H3JIaraeT MaTepHa HEMOCIeJ0BAaTeIbHO 1 IOIYCKAaeT ONINOKA
CraBuTCS, €CIU CTYAEHT OOHApY)KUBACT HE3HAHHE OTBETa Ha COOTBETCTBYIOLIEE BOIIPOCHI, AOMYCKAET
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)

PesynbTarel 00yueHus O JUCIUILTUHE
Koa u Konn
Haspanue OITOII hopMyIrpoBKa
BO, (GopmynHpoBKa HUHJUKaTOpa Kox
COKpaImicHHOC KOMIETEHIINN AOCTHIKCHHA peE3yIib q)OpMyHHpoBKa pe3yibTara
KOMIICTCHITHN
TaTta
15.03.04 OIIK-1 : ITpumenste | OIIK-1.1k : P/l 3HaHWe | OCHOBHBIX MOHSTHIA,
«ABToMatu3aius | ecrectBeHHOHayuHble | OOnamaer METOZIOB
TEXHOJIOTHUECKUX | W OOIIECHHKEHEPHBIE | MaTeMaTHIECKOH MaTEeMaTHIECKOTO
MIPOIIECCOB U 3HAHUS, METOJBI KYJIBTypOi U aHam3a 1 ux
TIPOM3BOJICTBY MaTeMaTHIECKOTO CHCTEMHBIM MIpUMEHCHUE B
(b-AT) aHanm3a u MBIIIUTCHUEM, npodeccHOHaTbHOM
MOJICIINPOBAHHA B MTO3BOJISIOIIAMH B JIESITETHHOCTH
npogecCHOHATBHOM po¢eCCHOHATBHOM P12 YMeHue | npuMeHATh METOIbI
JIeSITENbHOCTH JIeSITeIbHOCTH MaTEMAaTUYECKOTO
UCTIONb30BaTh aHaM3a P PeIICHAH
MaTeMaTHYeCKUe 3a1a4
METO/Ibl U PJ13 HaBbik | ucnonb3oBanus
WHCTPYMCHTBI 11 OCHOBHBIX ITOHSITHM,
IPOBCACHHUS (hOopMyI U METOJIOB
KpUTHUYECKOTrO 5 MaTEeMaTHYECKOr O
aHaM3a CUTYaIUi, aHaIM3a pu
MOJCIIMPOBAHUA 1 CaMOCTOSITETLHOM
MMPOTrHO3UPOBAHUA peueHuu 3a1a4
pa3BUTHA
MIPOIIECCOB U
SIBJICHU I

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

HucuuiuinHa «MaTeMaTu4eckuid aHanu3 MoJyidb 1» OTHOCUTCS K 00s3aTeIbHON yacTu
«bnoka 1 Jucoumusel (Moxynau)» ydeOHoro ruiana HampaieHus 15.03.04 Apromartuzanus
TEXHOJIOTUYECKUX MTPOLIECCOB U TPOU3BOJICTB.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

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

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- OO0BbeM KOHTAKTHOM paboThI (Yac)
Cemectp | emkocTh
(0DO)
Hassanue OITOIT @opma Yacts WA Breaynu- CPC Popma
o0yye- AynuropHas aTrec-
BO st VII Kypc TOpHas S
(300, (3.E) | Beero 1
0300) nex. | mpak. | mab. | ITA | KCP
15.03.04
ABTOMaTH3aIUs
TEXHOJOTUICCKUX 300 bl1.b 2 4 17 8 8 0 1 0 127 113
TIPOLECCOB U
POM3BOJICTB

4 CTpyKTypa U cojiepKaHue TUCUUILTHHBI (MO1YJIs1)

4.1 CtpykTypa aucuunjanHbl (MoayJs) aias 3@0

TemaTudeckuii miaH, OTpaKAIOIIMK COAEpKAHWE TUCHIUIUIMHBI (TIEpeueHb pa3/iesioB U
TeM), CTPYKTYPHUPOBAHHOE 0 BUIaM YUYE€OHBIX 3aHITHH C YKa3aHUEM X 00bEMOB B COOTBETCTBUHU
¢ yueOHBIM IUIaHOM, IpHUBeACH B Tabmuie 3.1

Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU AeATeIbHOCTH U POPMBI
Tekymero Koutpos ans 300

| Ne | Hazpanue TeMsl | | Koin-Bo 4acoB, OTBEICHHOE Ha | Dopma |




Kon pe- TEKYIIEro KOHTPOJIS
3ynbTara Jlex [Ipakr JIa6 CPC
00yueHus
PIll cobeceloBaHHME,
1 | IIpenen GpysakIum P2 P’IB 4 4 0 23 KOHTpOJIbHAs pabora,
’ Tect 1
cobecemoBaHuE,
2 Cpasrenne 6eCIfOHeqHO PAL 2 2 0 10 KOHTpOJIbHast pabora,
MaJTBIX (QyHKIHH P12, P13
TecT 1
Pl cobeceroBanue,
3 | HenpepsiBHOCTD (hyHKINH P2 P’IB 2 2 0 23 KOHTpOJIbHAs pabora,
’ TecT 1
Huddepenunansaoe Pl cobeceioBaHue,
4 | ucumcnenne QyHKIMI OTHOM P2 PJI[3 0 0 0 23 KOHTpOJIbHast pabora,
TepeMeHHON ’ TECT 2
[Ipumenenune
nmddepeHaIbEHOTO Pl cobeceioBaHueE,
5 | ucuncneHus K UCcieI0BaHUIO P2 PJI[3 0 0 0 24 KOHTpOJIbHast pabora,
(YHKIIMH U TOCTPOCHUS ’ Tect 2
rpaduka GpyHKIUH
JuddepennmansHoe Pl cobeceioBaHue,
6 | ucuncnenue GpyHKIMI P P’ZB 0 0 0 24 KOHTpOJIbHas pabora,
HECKOJIBKHX TTEPEMEHHBIX ’ Tect 3
HToro no tadsuue 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: CTaHJapTHas.

Bunbel camocTosTeNIbHOM MOATOTOBKH CTY/IEHTOB 110 TEME: MOJATOTOBKA K COOECEeI0BaHUIO,
MNOJArOTOBKA K MPAaKTUYECKOMY 3aHSTHIO, BBIMOJHEHHE KOHTPOJBHOW paboOThl, H3y4eHHE
matepuaia B CO0 (Moodle), nogroroska k CUTO.

Tema 2 CpasHenue 6eCKOHEUHO MAbIX YHKYULL.

Conepxxanue TeMmbl: beckoHedHo Mamnble (YHKIMM OJHOTO M TOrO e IOpsIKa.
OKBUBaJIEHTHbIE OECKOHEUHO Malible GyHKIMH. beckoneuHo Manast pyHKIuUs Oojiee BBICOKOTO U
0oJiee HU3KOTO MOPS/IKOB, YeM Jpyras 6eckoHeuHo Maias GpyHkuus. HecpaBHUMbIe OECKOHEUHO
Mmanble GyHKIUU. TeopeMbl 00 3KBHUBaJEHTHBIX OECKOHEYHO ManbIX (QyHKIMsX. [IpuMenenue
CBOWCTB 9KBUBAJIEHTHBIX OECKOHEUHO MANIBIX (DYHKIHH K BBIYMCICHHIO MTPEEIIOB.

@®opMbl 1 METOJBI NPOBEACHHS 3aHATHH 1O TeMe, NMpUMEHseMble 00pa3oBaTebHbIC
TEXHOJIOTUH: CTaHJapTHasl.

Bunel camocTosTeNIbHOM MOATOTOBKH CTY/IEHTOB 110 TEME: MOJATOTOBKA K COOECEeI0BaHUIO,
MOJArOTOBKA K NPAaKTUYECKOMY 3aHSATHIO, BBIMOJHEHHE KOHTPOJIbHON paboThl, H3y4yeHUE
matepuaina B CO0 (Moodle), noaroroska k CUTO.

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 (hyHKIIMU B TOUYKE pa3pbiBa epBoro poxaa. Jlo onpeneneHue GpyHKIUU 1O HEIPEPHIBHOCTH
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
TE€XHOJIOTUH: CTaHJapTHAs.

Buibl caMocTosATENbHOM MOATOTOBKY CTYIEHTOB 110 TEME: ITOATOTOBKA K COOECE0BAHNUIO,
HOJArOTOBKA K IPAaKTUYECKOMY 3aHSTHIO, BBINOJIHEHHE KOHTPOJBHOM paboThl, H3ydyeHUE
matepuana B C30 (Moodle), moaroroka k CUTO.

Tema 4 [ugppepenyuanvroe ucuucienue GyHkyuii 0OHOU nepemerHol.

Conepxxanne Tembl: OmpeneneHue MPOU3BOMHON (PyHKIMU. ['eOMETpUUYECKHI CMBICIT
PON3BOTHON (PYHKIIMH. YTIIOBOH KOXPPHUIMEHT KacaTeabHOH K rpaduky GyHKunu. Ou3ndecKkuit
CMBICT MPpou3BOAHON QyHKIMHU. CKOPOCTH Tella MPU HEpaBHOMEPHOM JBHKeHHH. [IponsBogHas
KOHCTaHTHl. [IpoWM3BOAHAs CYMMBI, pPa3HOCTH, TPOM3BENEHUS, YacCTHOTO JIBYX (yHKIHIL.
[TpousBoaHas cnoxkHOM (yHKIMU. Tabmuna Npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.
Cesi3p HempepsiBHOCTH U nuddepenmpyemoctd ¢yakuuu. Ompenenenue nuddepenuana
¢dbyuknun. CsoiictBa auddepennuana ¢pyakuuu. MuBapuantHocts nuddepenimana GyHKIIUN.
[IponsBoaHble BBICIIMX MOPSAAKOB. DUZMYECKUH CMBICH MPOU3BOJHOM BTOPOro MOpPsIKa.
Huddepenunansl BbICIIUX NOPSAIKOB. TeopemMa O CBS3U CYIIECTBOBAHUS TMPOM3BOAHON U
muddepennmana GyHkimun B Touke. [IpousBonnas ¢pyHKumu, 3aganHoi HesiBHO. [Ipon3BonHbIe
BBICIIUX TOPSAKOB (YHKIUH, 3aAaHHON HesBHO. Jlorapudmmuueckoe auddepeHunpoBanue.
[MpousBonHas ¢QyHKIMKM, 3amKaHHOW mMapaMeTpuyecku. [IpoW3BOAHBIE BBICIIMX TOPSIKOB
byHK1MY, 3aaHHON apameTpudecku. [Ipumenenne npasuia JlonuTans K pacKpbITHIO OCHOBHBIX
HEONPEIEIEHHOCTEM.

@®opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTHH: CAMOCTOSATEIbHOE NU3YYEHUE TEMBI.

Busl caMmocTosITeIbHOM MOATOTOBKH CTYJEHTOB 10 TEME: MOJAT0TOBKA K COOECEI0BaHUIO,
BBITNIOJTHEHHE KOHTPOJIbHOM paboThl, n3yueHue matepuaia B CO0O (Moodle), nonroroska k CUTO.

Tema 5 Ilpumenenue oughghepenyuanvnoco ucuucieHus K uUccie008anur0 QYHKYuu u
nocmpoenus 2pagura QyHKyuu.

Conepsxanne TeMbl: Onpesienienre Bo3pacraroieii (yobIBaroieid) Ha HTepBaie )yHKIIIH.
WuTepBasibBl MOHOTOHHOCTH (QyHKUMH. HeobOxoanmoe ycioBHE€ MOHOTOHHOCTH —(DYHKIIHH.
JlocraTouHo€ yca0BHE€ MOHOTOHHOCTH QYHKIIMH. DKcTpeMyMbl G yHKIMU. HeoOxoaumoe ycnosue
KCTpeMyMa. JIBa JOCTAaTOYHBIX YCJIOBUS OJKCTpeMyMma. Touku meperu6a. Beimykiocts u
BOTHYTOCTh Trpaduka ¢GyHKIMM Ha wuHTepBajge. HeoOxoammoe © JOCTaTOYHOE YCIOBUS
CYIIECTBOBaHMs TOYKH meperuda. JloctarouHoe yciaoBHE BBIIYKIOCTH M BOTHYTOCTH rpaduka
¢yHKIuu. AcUMITOTH Tpaduka (YHKIHHA: BEpTHKAIbHBIE W HEBEPTHKAJbHBIC. Pa3zBEpHYTHIHM
wiaH uccinenoBanus ¢yHkuuu. MccnemoBanwe — (QyHKIMIA: HaXOXJIEHHE HHTEPBAIOB
MOHOTOHHOCTH, SKCTPEMYMOB, HHTEPBAJIOB BBIITYKJIOCTH ¥ BOTHYTOCTH rpaduka (yHKIIMH, TOUEK
neperu6a, acumnTot rpadpuka Gyskuun. [locrpoenne rpapuka GyHKIUH.

@®opMBI U METOABI MPOBEACHUS 3aHATUH TO TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CAMOCTOATEIbHOE U3YUEHUE TEMBI.

Busl caMoCTOSITETHHOM IMTOATOTOBKH CTYJICHTOB 10 TEME: TIOATOTOBKA K COOECETOBAHMUIO,
BBINOJIHEHHE KOHTPOJIbHOU paboThl, n3ydeHue matepuana B CO0 (Moodle), moaroroska k CUTO.

Tema 6 /lughpepenyuanvroe ucuucienue QyHKyuti HeCKONbKUX NEPEMEHHDBIX.



Conepxxanne Tembl: OOnmactb ompeneneHuss (QYHKIUH HECKOJIbKUX TMEPEMEHHBIX.
OKpeCcTHOCTh TOYKH Ha TUIOCKOCTH. OKPECTHOCTh 0€CKOHEYHOCTH Ha TUIOCKOCTH. OKPECTHOCTh
TOYKU B mpocTpaHcTBe. OKPEeCTHOCTh OECKOHEYHOCTH B MPOCTPAHCTBE. JINHUU M MOBEPXHOCTU
ypoBHSL (QYHKIMI OBYX M TpEX nepeMeHHbIX. OKpPEeCcTHOCTh TOYKM B IpocTpaHcTBe. [Ipenen
¢GyHKIMU OBYX W TPEX NMepeMeHHbIX. HempephBHOCT B TOYKE W B OIpaHHMYEHHON 3aMKHYTOM
obnactu. YactHeie mpupamienuss QyHkuud. YacTHble mnpousBogHble (yHKIUU. YacTHble
NPOM3BOJIHBIC BBICIIMX NOpPsAKoB. [lonHoe mpupamienne QyHKIUHM ABYX M TPEX MEPEMEHHBIX.
Onpenenenne mnonHoro auddepenunana. Teopema O CBA3M CYIIECTBOBaHHUS IOJIHOTO
muddepeHaga ¥ YacTHBIX NPOW3BOAHBIX (yHKIMH. Ilomable muddepeHnnansr BBHICIINX
nopsikoB. JuddepenunpoBanue caoxHbIX GyHKIHHA. J(nddepenmpoBanme CI0KHBIX QYHKITAH,
3aJaHHBIX HeABHO. KacaTenbHas MIOCKOCTh M HOPMaJb K TOBEPXHOCTU. DKCTPEMYMBI (DYHKITHH
HECKOJIbKUX TepeMeHHbIX. HeoOxoaumoe ycinoBue »dKcTpemMyMa (GYHKIUH HECKOJBKHUX
nepeMeHHbIX. JlOCTaToyHOE yCIOBHE JKCTpeMyMa (YHKIMH HECKONBKHX MEPEMEHHBIX.
JocraTouHoe ycioBue skcTpeMyMa (QyHKIUU ABYX NepeMeHHbIX. Haubonbilee 1 HauMeHbliee
3HaYeHUs (PYHKUUU JBYX IIEPEMEHHBIX, HENpPEpHIBHOW B OrPaHUYEHHOW 3aMKHYTOH
obnactu.llonsitue ckamspHoro noinsa. Oynkuusa nons. OnpeneneHue rpaaveHTa QyHKIHH, €ro
reoMeTpuuecKkuii cmbici. OrmpenerneHne MPOU3BOJHON MO HANpPaBIICHHIO, €€ TeOMETPUYECKHUIA
cMmbici. TeopeMa o CBSI3M rpaii€HTa U MPOU3BOJAHON MO HAPABIEHUIO.

@®opMbI U METOABI MPOBEACHUS 3aHATUH MO TeMe, MPUMEHsSEMble 00pa3oBaTEIbHBIC
TEXHOJIOTHUH: CAMOCTOATEIbHOE N3YYCHUE TEMBI.

Busl caMoCTOSITETHHOM MOATOTOBKH CTYJCHTOB 10 TEME: MOATOTOBKA K COOECeI0BaHUIO,
BBITNIOJTHEHHE KOHTPOJIBbHOM paboThl, n3yueHue matepuana B CO0 (Moodle), moaroroska k CUTO.

5 Meroaguyeckne YyKa3aHUsl A OOYYAKOIIMXCH MO0 M3YYEHHI0 H Ppealu3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHIANUHM O0YYAlOIIMMCH 10 H3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrne4YeHNI0 CAMOCTOAITEILHOM PadoThl

[Ipu peanuzanuu AUCUUIUIMHBI (MOJYJsl) MPUMEHSETCS 3JEKTPOHHBIA Y4eOHBIH Kypc,
pa3MenIEHHbIN B cUCTeME IeKTpoHHOro ooydenus (Moodle).

Jlnst obecrieueHust CHCTEMAaTUYEeCKOM U PeryJIsIpHON pabOThI O U3YYEHMIO JUCHUIUIMHBL U
YCIICHIHOTO MPOXOXKACHUA TCKYIIHUX W HNPOMCEKYTOUYHBIX KOHTPOJIBHBIX WCHIBITAHUH CTYACHTY
pPEKOMEH1yeTCsl IPUIEPKUBATHCS CIEAYIOIIEro NOopsiika 00yUeHHS:

- CAMOCTOSATENBHO ONPEACTUTh 00BEM BPEMEHH, HEOOXOIUMOTO JIJIsl MPOPaOOTKH KaXKIO0H
TEMBI;

- PETyIdpHO HU3y4dYaTb KaAXAYIO TEMY JUCHUINIMHBI, HCIIOJIB3YySA pPas3IMYHBIC q)OpMI)I
UH/IMBUYalIbHOU PabOTHI;

- COIJIACOBEBIBATH C MPEIIOaAaBaTCICM BUABI pa6OTBI MO0 U3Y4YCHUIO JUCIUILIIVHBI.

[Ipu BBINONHEHUM WHAWBUAYAJIBHBIX JIOMALIHUX 3aJlaHUM HE0O0XOAMMO HCHOJIb30BaTh
TEOPETUUECKHUI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u ap. Pemenue NJI3 BeIMOMHSAETCS MOAPOOHO U COAEPKUT HEOOXOIUMBIE MOSCHUTEIbHBIE
CCBIJIKH.

CamocToaTenbHOCTh B yueOHOM paboTe crocoOCTBYET Pa3BUTHUIO 3aWHTEPECOBAHHOCTH
CTyJEHTa B H3y4aeMOM MarepHuajie, BbIpadaThIBA€T Yy HEro YyMEHHE U MOTPeOHOCTh
CaMOCTOSITENIFHO TOJIyyaTh 3HAHMs, YTO BeChbMa BAXHO JUIA CIEHMUAIUCTa C BBICIIUM
o0pa3zoBaHHEM.

Lenbto caMOCTOATENBHONM PabOTHI CTYACHTOB SIBJIETCS OBNaJieHHe (yHIaMEHTAIbHBIMU
3HaHUAMMU, HpO(i)eCCI/IOHaJ'IBHI)IMI/I YMCHHAMHU U HaBbIKaMH JCATCIBbHOCTH I10 HpO(l)I/IJ'IIO, OIIBITOM
TBOPYECKOM, NCCIIE0BATENBCKOM NeSTETbHOCTH.



CamocrosaTrenbHass paboTa CTyIEHTa BKJIIOYAET CIEAYIOUIME BUIbI, BBIOJIHSIEMbIC B
cootBercTBUU ¢ ®I'OC BO 1 pabouum ydeOHBIM TUTAHOM:

- ayaUTOpHas CaMOCTOSITENIbHAs pabdoTa CTyAEHTa I0J PYKOBOJICTBOM U KOHTPOJIEM
npernojaBarens Ha Jekuuu. [Ipy npoBeneHUM NMPAKTUYECKUX 3aHATHUAX NpuMeHseTcs «Meton
KOOIIEPAaTUBHOTO OOYYEHHUs»: CTYyAEHTHl paboTaloT B Manbix rpynmax (3 — 4 den.) Hag
VH/IMBUYaJIbHBIMU 33JJaHUSMU, B IIPOLIECCE BHIMOJIHEHUS KOTOPhIX OHU MOT'YT COBEIIATHCS APYT
K npyry. IlpenogaBarens, B CBOIO ouepens, HabOdromaeT 3a pabOTOM MajibIX TPYIIN, a TaKkKe
IIOOYEPETHO PA3bICHAET HOBBIM y4eOHBbIM MaTepual MalbIM IpYyIIaM, KOTOPbIE 3aKOHUYMIN
paboTaTh HaJl MHAUBUYAJIbHBIMU 33/IaHUSMU 110 MIPEABIAYIIEMY MaTepuay;

- BHEayJUTOpHas CaMOCTOATENIbHAs pPabdoTa CTyAEHTa: M3Y4YEHHE TEOPETUUYECKOrOo
MaTepuaia, HIOAr0TOBKa K ayAUTOPHBIM 3aHITUIM (JIEKLIMSI, IPAKTUYECKOE 3aHATHE, KOJUIOKBUYM,
KOHTpOJIbHAs paboTa, TECTUPOBAaHHME, TEOPETHUYECKUI OINpoc), JOMOJIHUTENbHbIE 3aHATHS,
TEKYIIHE KOHCYJIbTAlUH 110 JUCLHUIIINHE.

KoHTposb ycreBaeMOCTH OCYLIECTBIISCTCSI B COOTBETCTBUU C PEHTHHIOBOW CHCTEMOM
OLIGHKHM 3HaHUH cTyAeHToB. OneHka no qucuuiuiae onpeaensercs no 100-0anbHoi mKkane Kak
cymMMma OaioB, HaOpaHHBIX CTYJEHTOM B pe3ysbTaTe pabOThl B ceMecTpe: 00sA3aTesIbHbIMU
Oa/laMM  OLIEHHMBAETCSl IIOCELEHUE JIEKIMOHHBIX 3aHsATHH, paboTa HA MIPAKTHUYECKUX
(ceMHHapCKUX ) 3aHATHUSX, TEOPETUUECKUN OMPOC, TECTHI, BHIIOJIHEHNE KOHTPOJIbHBIX padoT, /13,
IPEyCMOTPEHHBIX YU€OHBIM IIIIAHOM.

Pacnpenenenue 6amioB 10BOJUTCA 0 CTYIEHTOB B Hayajle CEMECTpa.

Y4eOHBIM MJIAaHOM NPEAYCMOTPEHBI KOHCYJbTAIlUU, KOTOPbIE CTYAEHT MOXKET I1OCEIaTh
0 KEJaHUIO.

[Tpu peanu3zauuy JUCHUILIMHBI (MOYJIsl) IPUMEHSETCS 3JIEKTPOHHBIN y4eOHBIHN Kypc,
pa3sMeLEHHbIN B cUCTeMe 3JIeKTpoHHOro o0yuenus Moodle.

5.2 OcobeHHocTn opraHu3auuu OO0y4YeHUs] I JIML € OrPAHMYEHHBIMH BO3MOKHOCTAMM
310pPOBbSI U HHBAJIM/I0B

[Tpr HEOOXOMMMOCTH OOYJAFOIIUMCS U3 YUCJIA JIUI C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBBSI U HHBAIUIOB (I10 3asBJICHHIO 00YJaOIIEerocs) peI0CTaBIsIeTCs yaeOHast
uH(popMalus B JOCTYNHBIX (pOpMaxX C yUETOM MX UHAUBUAYAIbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEH:

- JUIs JIUI] C HApYLIEHUSIMU 3pEHMSI: B Ie4aTHOH (popme yBennueHHbIM IpUpTOM; B hopMe
NIEKTPOHHOIO  JOKYMEHTAa;  HMHIUBUAYalbHbIE  KOHCYJIbTAlUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUSI, KOHCYIbTALIMH U JP.

- 17151 ML C HApYIICHUsIMU ClTyXa: B IeyaTHOH (hopMme; B popMe 3JIEKTPOHHOTO JOKYMEHTA;
UHAMBHUAYaJIbHbIE KOHCYJNbTAIUM C TPUBJIEUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JBUTATEIILHOTO afnmapara: B ne4atHoil oopme; B popme
JIEKTPOHHOIO JJOKYMEHTA; MHIANBUIyaJIbHbIE 3a/1aHNUs1, KOHCYJIBTALIUU U JP.

6 ®oH OLIEHOYHBIX CPEACTB JIs MPOBEICHUS TEKYLIEero KOHTPOJISI U MPOMeKYTOYHOMN
arrecTauMu 00y4aroMXCcs M0 JMCUMILINHE (MO1YJIIO0)

B coorBerctBun ¢ tpeboBanumsmu PI'OC BO mns arrecranmm 0oOydaromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUH IUTAHUPYEMBIM pe3yJbTaTaM oOO0y4eHHs TIo
JTUCIUTIINHE (MOIYJTIO) CO3/aHbl (POH/IBI OIEHOYHBIX CPENCTB. THUMOBBIE KOHTPOJILHBIC 3a/IaHMUS,
METOJMYECKUE MaTepUalibl, OINPEACIAIONIME MPOUEAYPhl OLEHHUBAHUS 3HAHWUM, YMEHUU U
HAaBBIKOB, a TAK)KE KPUTEPUH U TTOKA3aTEIN, HEOOXOIUMBIE JUTsl OTICHKH 3HAHWUM, YMEHUW, HABBIKOB
U XapakTepu3ymolnue OdTambl (HOPMHUPOBAHHS KOMIIETEHIMHA B  MPOILIECCE OCBOSHUS
o0pa3oBaTenbHOI MporpaMmsl, npeacrasiieHsl B [Ipunoxenun 1.



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

7.1 Ocnoenas numepamypa

1. Maremarudeckuii ananus : YueOHoe nocooue [Dnekrponnsiii pecypc] : HULl UHDPA -
M, 2021 - 502 - Pexxum noctyma: https://znanium.com/catalog/document?id=368732

2. Warun, B. JI. Martematudeckuii aHainu3. ba3oBble MOHATHA : yueOHOE TOCOOUE ISt
By3oB / B.JI. lllarun, A. B. CokomnoB. — Mocksa : UznarensctBo FOpaiit, 2024. — 245 c. —
(Beiciiee  oOpazoBanme). — ISBN 978-5-534-00884-5. — Tekcr : 9ieKTpOHHBIA //
Oo0pazoBarenpHast mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537307 (mata
obpamenus: 12.03.2025).

3. Illumaues, B. C. JluddepeHunanpbHoe U WHTETPAIBHOE HCUUCICHHE : YYCOHUK H
npaktukym 11 By30B / B. C. llunayeB. — Mocksa : M3natensctBo FOpaiit, 2024. — 212 ¢. —
(Boiciiee  o6pazoBanme). — ISBN 978-5-534-04282-5. — Tekct : 9neKTpOHHBIA //
O6pasoBarenbHas 1uathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/538769 (nara
obpamenusi: 12.03.2025).

7.2  Jlonoanumenvnas tumepamypa

1. Amtunopa U.A., Baiinmreiin U.1., 3pikoBa T.B. Marematuuecknii ananu3. Yacts I :
YueOHoe mocobue [ InexTpoHHbIN pecypce] : Cubupckuii penepanpueiii yausepcutet , 2018 - 196
- Pexxum moctyma: https://znanium.com/catalog/document?id=342149

2. Awntunosa M. A., Baiinmreiitn U.1., 3eikoBa T.B. Matemarnueckuii ananus. Yacts 11 :
Y4ebHoe mocobue [ DnekTpoHHsIA pecype] : Cubupckuit penepansubiii yaupepcutet , 2018 - 188
- Pexxum noctyna: https://znanium.com/catalog/document?id=342150

3. Kamkaesa, JI. C. MareMaTu4ecKuii aHaiu3: TeOpHs MpeaeoB, AuddepeHnnaIbHoe

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

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

4. KyzuenoBa O.C., KupcanoB M.H. Marematnyeckuii ananu3. COOpHHUK 3anad u
petieHuit ¢ npuMeHeHneM cucteMsl Maple : YueOHoe mocodue [DnexkTpoHHsI pecypce] : Uudpa-
M, 2021 - 375 - Pexxum goctyna: https://znanium.com/catalog/document?id=364613

5. Hlepunes, B. I'. Marematnueckuii aHanu3: cOOpHUK 3a1ay ¢ peutenusimu / Lllepiines
B.I'. - Mocksa : HULl UH®PA-M, 2025. - 164 c. - (Beicuiee o6pazoBanue). - ISBN 978-5-16-
018502-6. - Tekct : snekrponHsi. - URL: https://znanium.ru/catalog/product/2172579 (Jlata
obparenus - 05.09.2025)

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI04as npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodxX00uUMOCmu):

1. O6pazoBarensHas miathpopma "FOPANT"

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

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

4. DOnextponnas Oubnmumoreunas cucrema ZNANIUM.COM - Pexum npocryma:
https://znanium.com/

5. DnekTpoHHO-Oubmoreynas cucrema "ZNANIUM.COM"

6. Open Academic Journals Index (OAJI). [Ipodeccuonanbhuas 6a3a naHHbIX - Pexxum
noctyma: http://oaji.net/

7. TIlpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHyYHBIX
npodeccroHambHBIX 00sacTeil) - Pexxum poctyma: https://www.prlib.ru/



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

OcHOBHOE O6ODVI[0BaHI/IeZ

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

IIporpamMmmHoOe o0ecrieyeHue:
e Microsoft Office Professional Plus 2013 Russian
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