IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoTokosa Ne 15 ot 24.12.2025 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

MaTteMaTHuecKuil aHa/Inu3

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
09.03.03 - INpuknagHasi *HGOPMaTHKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
[TpoekTHpoBaHKe ¥ aBTOMAaTH3aLYsl IPOXU3BO/CTBA U3/e/IUH MUKPO3/IeKTPOHUKHU

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2026 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynmvaa 51.0.06 MaTemaTHueCcKyi aHaIM3 OTHOCUTCS K 00s13aTe/IbHOM YacTH 00pa3oBaTeTbHOM

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

06WjeuHtceHepHble
3HAaHUs, Memoobl
Mamemamu4ecko20
aHanusa u
MOOenupos8aHus,
meopemuyecko2o u
3KCNepuMeHmManbHoR2
0 UCcnedoBaHus 8
npogeccuoHanbHoU
oesame/nbHOCMU;

8bIYUCAUMENALHOU MeXHUKU U
npoepammuposaHust
OIIK-1.2: [lemoHcmpupyem
YMeHue pewamb
npogeccuoHanbHble 3a0auu ¢
npumeHeHuem
ecmecmeeHHOHAYUHbIX U
obujeuHdceHepHbIX 3HaHUl,
Memo008 MamemMamu4eckozo
aHanu3a u MooeauposaHus.
OIIK-1.3: [lemoHcmpupyem
Haauyue npakmuyecKo2o
onbima meopemu4eckozo u
IKCnepuMeHmManbHo20
uccnedosaHust 06eKmos
npogeccuoHanbHou

dessmenbHOCMU

npobseMbl, aHajn02UYHble paHee
U3yUeHHbIM:
1. PpacKpbleamso
HeonpedeneHHOCMU U
eblyuCAAMb npeodesbl
nocnedosamenvHocmeti u
¢yHkyuti (c nomowbto
3ameuamenbHbIX Npedenos,
9K8UBA/IEHMHbIX OECKOHEUHO
manblx, npasuaa Jlonumans);
2. uccaedogamnb yHKYUIO

Ha HenpepbIBHOCMb U

ougcpepeHyupyemocmn;
3. ougpepeHyuposamsn
SI8HO U Hesi8HO

3a0aHHble yHKYuu;

4. Jucppepenyuposamsn
napamempuyecku 3a0aHHble
pyHryuu;

5. uccnedogamnb yHKYUIO C
NOMOWjbI0 NPOU3BOOHBIX U
cmpoumb epacpuku;

6. Haxoo0ums /0Ka1bHble U
2106a/1bHble SKCMpeMyMbl
GyHkyutl;

7. HaxXo0umb  yC/n08Hble
KCmpeMyMbl PyHKYUU;

8. packnaobleams pyHKYUU

no ¢opmyne Telinopa;

9. UHMezpuposamsn
¢yHxyuu;
10. npedcmasumb yHKYuUIO

8 8UOe cmeneHHO20 psda u psoa
Dypoe;

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: [TemoHcmpupyem OIIK-1.1: KoumponbHas
ZIC):;::,’:,}Z::HOHG - 3HAHUe OCHO8 8bicluell Ymemb pewamsb paboma DK3AMEH:
o Y mMamemamuku, ¢pusuxu, Mamemamuyeckue 3adauu u CobecedosaHue KoHmposbHbie

80NnpoChl
3adauu




11. Haxooums OAUHbI
Kpu8bIX, n1oujaou n10CcKux
¢ueyp, ob6sembl u
maccol mea, naowaou
nogepxHocmeti
KOOpOUHAMb! YeHmpa macc.
3Hamb noHamus  u
ymeepoicoeHus,
OCHOBHble MemoObl U npuembl
JucyunauHbl
«Mamemamuueckuil aHanu3s»

OIIK-1.2:

Ymemb npumeHsimb npuembl
packpbimus
HeonpedeneHHOCcmell, MexXHUKy
dugpepeHyuposarusi, Memoobl
UHMe2puposaHusl, Ucce008aHue
ps008 HA CXOOUMOCMb U
DasHOMepHYIo

CX00UMOCMb, PACKAaobleamb
¢yHkyuu 8 psioe! Telinopa u
dypbe, onpedensmpb obaacmu
cxooumocmu psi0oe.

Bnademsb pasauuHbIMu
Memodamu u cnocobamu
8blyLC/eHUs npedesnos,
Memodamu OugpepeHyuanbHO20
u

UHMe2panbHO20 UCUUCAEHUS,
Memooamu pasnoHceHust
¢yHKyuu 8 cmeneHHble psOblL U

psdbl Pypbe

OIlIK-1.3:

Bnademb HaBbIKOM 83simust
NpOU3BOOHBIX,

uccaedoeams Ha 3KCMpemym
¢yHkyuu

O0HOUI U MHO2UX NepeMeHHbIX,
npumeHsimb

onpede/ieHHbll uHme2pan K
peweHulo

2eomempuueckux u puauuecKux
3a0au,

8blbupamp Haubonee
nooxoosiwuli npuem

uau Memoo 04151 peweHust
npakmuueckou

3a0auu.




3. CTpyKTypa U cojep)KaHHe AUCIUIIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€e. 20

Yacos 1o yue0HOMY IJIaHy 720

B TOM UHCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):

- 3aHATHS JIEKIIHOHHOT'0 THIIA 256

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 96

- KCP 8

caMocTosTe/IbHasA padoTa 216

ITpomexyTouHas arrecTanusa 144
JK3aMeH

3.2. CozepkaHue JUCLUIIIVHbI

(cmpykmypupogsaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

axkademuuecKux udacos u 8uobl yuebHbIX 3aHamuil)

HaumeHoBaHMe pa3/ienioB ¥ TeM JUCLIATIMHBI Bcero B TOM UHCIe
(uacer)
KonTakTHas pabora (paboTa Bo
B3aMMOZENCTBHH C MperojjaBaresiem),
Yyackl U3 HUX
SaHSTHS CamocTosiTe/ibHast
CeMHHapCKOro pabora
3ansTus THIA o6yuyarowerocs,
JIEKLJUOHHOTO | (rpakThueckue | Bcero Hackbl
THIa 3aHATHsI/1abopa
TOpHbIE
paboThl), yacel

0 0 0 0 0

® o) o o) ¢

0 0 0 0 0
Tewma 1. Besenue 4 4 4
Tema 2. BeljecTBeHHbIe Uncia 10 6 6 4
Tema 3. YucnoBsle nocie0BaTeIbHOCTA 17 10 10 7
Tewma 4. [Ipepen dbyHKIMN 17 10 10 7
Tema 5. HerpepbiBHbIE (DYHKIUH 17 10 10 7
Tema 6. [Tpou3BosHast GyHKLMN 20 12 12 8
T 7.0

ema CHOBHbIE TeopeMbl 0 AiuddepeHLpyeMbIX QYHKLIUSAX U UX 2 1 1 10

TIPUJIOKEHHUST
Tema 8. HeomnpezienieHHb1 MHTerpa 21 10 10 11
Tema 9. OnipesienieHHBIN UHTErpasl 21 10 10 11
Tema 10. IIpuno>xeHust onpezie/leHHOr0 UHTerpana 19 8 8 11
Tewma 11. yHKIIUM MHOTUX TIepeMEHHBIX U MpeJiesibl 21 10 10 11
Tema 12. HernpepbiBHbIe (DYHKIM MHOTHX IIepEMEHHBIX 18 8 8 10




Tema 13. lucddepenipoBanrie GyHKLMHA MHOTHX MepeMeHHbIX 21 10 10 11
Tema 14. HesiBHO-3aZiaHHBIe (DYHKIIUN 10 4 4 6
Tema 15. OKcTpeMyMbl QYHKIWUN MHOTHUX MepeMeHHbIX 8 4 4 4
Tema 16. UncnoBble psafpl 34 12 12 24 10
Tema 17. @yHKIIMOHA/IBHBIE [I0C/I€[0BaTebHOCTHU U PSIZbI 34 12 12 24 10
Tema 18. CrenieHHbIe psifibl 36 14 12 26 10
Tema 19. OnpesiesieHHbIe UHTeTPasbl, 3aBUCSIIME OT IlapameTpa 34 12 12 24 10
Tema 20. Psinp1 @ypre 38 14 14 28 10
Tema 21. HecobcTBeHHbIE UHTETrpasibl 26 12 6 18 8
Tema 22. HecobcTBeHHbBIE MHTETPasIbl, 3aBUCSIIME OT MapamMeTpa 23 10 5 15 8
Tema 23. KpaTHble UHTerpasibl 24 10 6 16 8
Tema 24. KpuBo/vHeliHble HHTerpasbl 24 10 6 16 8
Tema 25. IToBepXHOCTHBIE HHTETPAJIbI 23 10 5 15 8
Tema 26. Teopust nosnst (BekTopHbIi aHaM3) 26 12 6 18 8
ArTTecrarust 144

KCP 8 8

Wtoro 720 256 96 360 216

CojepkaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

1 cemecTp:

1. Begenue.

[IpegmMeT MaTeMaTHUecKOro aHanu3a. OuepK MCTOPUM Pa3BUTHS MaTeMaTUUeCKOro aHanu3a. MaTeMaTuyeckas
CHMBOJIMKa, 0003HaUeHUS.

2. BellecTBeHHbIe YKCIIa.

Uucsiosas nipsimasi. Unuc/10Bble MHOKeCTBA: IIPOMEXYTKH, UHTepBaibl, 1yud. OKpeCTHOCTb TOUKU. DJIeMeHThI
TeopuHu MHOXXeCTB. OrpaHHYeHHbIe U HeorpaHUYeHHbIe MHOKECTBA, paHu MHOXXecTBa. CylljecTBOBaHMe
TOUHBIX TPaHel OrpaHUYeHHBIX YACIOBbIX MHOXeCTB. CueTHbIe U HeCcueTHbIe MHOXecTBa. HecueTHOCTh
MHO>KeCTBa /IeiCTBUTETbHBIX UKCeJI.

3.YuncnoBble noc/ief0BaTeNbHOCTH:

OnpegeneHue yMcI0BOM ToCeioBaTe/IbHOCTH. CXOAUMOCTD U TIpe/iesT UMCI0BOM Moc/ieloBaTeIbHOCTH.
IIpumepel. CBOMCTBa Npe/ie/I0B U YUC/IOBBIX M0C/Ie[0BaTebHOCTeN. TeopeMa 0 eIMHCTBEHHOCTH Mpefera,
TeopeMa 00 OrpaHUUEeHHOCTH CXOZSILENCs TIOCIe0BaTeTbHOCTH, Tpe/le/IbHBIN ITepexof, B HepaBeHCTBaXx,
aprdmMeTHUecKre IeHCTBHS CO CXOASIIMMUCS 110CTe0BaTe/IbHOCTIMU. beckoHeuHo Marble 1 60sIbIHe
TI0CJIe/I0BaTeTbHOCTH, CBsI3b MeXy HUMH. CBOMCTBa 66CKOHEUHO MaJlbIX MoCaeAoBaTesibHOCTeH. TIpeaen
MOHOTOHHOM Toc/iefioBaTesibHOCTU. Unicsio e. [IpUHIUI B/I0’KeHHBIX 0Tpe3KoB. [lomocae1oBaTe/TbHOCTH.
Teopema bonbijano-Beiiepiutpacca. [1pesesbHble TOUKM YXCIOBOTO MHOXKECTBA. BepXHuUii U HYKHUM npeerbl
nocsiefoBaTesibHOCTA. Kputepuii Koiu cyijectBoBanusi npefiesia. [ToHoTa 4yMC/10BOM NpsSMOMA.

4.TIpenen QyHKLMU.

DyHKLUH AeHCTBUTENLHOTO NepeMeHHOro. O6/1acTh orpeziesieHust, MHOXKeCTBO 3HaueHHui. CriocoObl 3aiaHust
dbynximit. I'paduk dyskimu. Onpepenerue ripefena GyHKIMK B Touke 110 ['efine u Ko, Teopema
5KBUBAJIEHTHOCTH OripefiefieHu. JIoKa/ibHasi OorpaHuueHHOCTh GYHKLMH, UMetolLeli ipesiern. CBoiicTBa
nipefenoB ¢byHkIMi. [1peaen cynepnosuiuy QyHKUWN. beckoHeuHo Masible GYHKIMU U UX CPaBHeHHe.
3ameuaresibHBIe TIpeiesibl. PacKpbiTre HeomnpesenieHHOCTel. O600IeHre TOHATHS Tpefiesia: OZHOCTOPOHHHE
nipefiesibl, 6eckoHeuHo Oosibive QyHKLWH, peesibl Ha 6eckoHeuHocTH. KpuTtepuii Koy cyijectBoBanHus
KOHEYHOT 0 Ipefiesia pyHKLIMH B TOUKe ¥ Ha 6eCKOHEYHOCTH.



5.HerpepbiBHbIE GYHKIUU:

CBoiicTBa HempepbIBHLIX (YHKIMM. JIoKa/libHas yCTOMYMBOCTD 3HaKa. Pas3muus onpe/iesieHNst HelpepbIBHOCTH
¢byHKUUY B Touke. AprudMeTryecKre eMCTBUS HaZl HeTllpephIBHBIMU (QYHKLMsIMA. HernpepbIBHOCTD
cynepno3unuu ¢pynxuuu. Knaccruduxanys Touek paspeiBa GyHKLMU. HerpepbIBHOCTE (PYHKIIMK HAa MHOXKeCTBe.
HemnpepriBHOCTE 371eMeHTapHbIX (yHKLMI. Teopema o mpomMe)XKyTOuHbIX 3HaueHUsix. Teopema Beliepiirpacca
06 orpaHUYeHHOCTH

HerpepbIBHON (DYHKLIMM Ha OTpe3Ke U JOCTHKEHUH TOUHBIX IpaHeil. Y ClI0BUS HelIPePhIBHOCTH MOHOTOHHOM
¢byHKIMU Ha oTpe3ke. TeopemMa 0 HEMPepLIBHOCTU 00pPaTHOM (QYHKIUH.

6.I1pon3BoaHast GyHKIMN:

3agaun, IpUBOZSILME K OHSATHIO MPOM3BOgHON QyHKIMK. CpefiHsis 1 MTHOBEHHasi CKOPOCTb U3MeHeHHUsT
riporjecca. [IpousBosHas u auddepenuyan GyHKIuM B Touke. AnddepeHpyeMocTs QyHKIMK.
I'eomeTpryecKuii CMbIC IPOU3BOAHOM 1 Anddepentyana. KacarensHast K rpaguKy QyHKIMN B TOUKe.
CoiicTBa NMPoM3BOJHBIX U AuddepeHLranos GyHkmi. [Ipon3BogHast CyTieprio3nLydy U 00paTHOM QyHKLIWH.
Tabnmua nponsBoaHbIX. JuddepeHLipyeMocTs s/eMeHTapHbIX QyHKIWH. @YyHKLUM U KPUBbIe Ha TUIOCKOCTH,
3aJaHHbIe TapameTpudecku. InddeperiupoBanue QyHKLINMN, 33/JaHHBIX TapaMeTPUUeCKH. Y paBHEHHs
KacaTeJIbHOM ¥ HOpMaJlu K TJIOCKOM KPUBOM, 3a/JaHHOM MMapaMeTpuuecku. IHBapraHTHOCTEL (hOpMbI TIEPBOTO
mddepentmana. Ipunoxkenus quddepeHuyana K NpruOIMKeHHBIM BEIUNCIEHUSIM 3HAUeHUH (QYHKIIH.
ITpousBoaHble U ArddepeHLanbl BeICILINX MopsiAKkoB. @opmysa Jlelibnuiia. HerHBapraHTHOCTH (hOPMBI
JuddepeHLanoB BICIIEro NopsKa.

7.0cHOoBHBIe TeopeMbl 0 AuddepeHIUpyeMbIX HYHKLHMSIX U UX TIPUTOXKEHUS:

JlokanbHeIN 9KcTpeMyM ¢GyHKIMU. Teopema ®epma 0 HeOOXOMMOM YC/IOBHH JIOKA/IBHOTO SKCTPEMYyMa.
Teopemnl Posins, Jlarpanka u Ko o cpegHemM. @opmyJibl KOHeUHBIX TipupaitieHuii. @opmyna Teiinopa.
Pasnuunble NpejcTaBieHust 0CTaTOYHOro uiieHa opmyssl Teitiopa. @opmysa Teiisopa A/t HEKOTOPBIX
3/ieMeHTapHbIX (yHKUWi. [IpaBrio JlonuTass pacKphITHS HeOoIpee/ieHHOCTe!. Y C/IoBHe MOHOTOHHOCTH
¢byHkuun. [locTaTouHble yCIOBUS JIOKABHOTO SKCTpeMyMa. HarpasieHust BBITYK/IOCTH, BOTHYTOCTH (DyHKLIVH.
Touku nepern6a. [ToctaTouHoe ycoBHe riepern6a. AcuMnToTsl GyHKIMY. OOI1ias cxeMa UCCe0BaHUs U
noctpoeHusi rpaduKoB QyHKLIWH.

HaxoxxzeHue rinobansHoro skcrpemMyMa GyHKUuU. [1pubmikeHHbIe MeTO bl HAXO0K/IeHHsI KOPHEHM YpaBHEHHIA.
Mertoz AeneHust OTpe3Ka I0mosiaM, MeTOo/, XOPJ|, MeTo/, KacaTe/IbHOM, OLleHKa MOTPeLTHOCTH.

2 cemecTp:

1.HeomnpeaeneHHbIN UHTErpat:

[TepBooOpa3Hasi ¥ HeorpeZeneHHbIN HHTerpan. OCHOBHbIe CBOMCTBA MHTerpana. Tabsuia uaTerpanos. Mertof,
3aMeHbI TIepeMeHHO B Heorpe/ie/ieHHOM MHTerpasie. VIHTerprpoBaHye I0 YacTsM. PalvoHambHbIe ¥ APOOHO-
paroHanbHble QYHKIMU. PasnoykeHre rpaBu/IbHOM ApoOHO-paljoHaibHOM GYHKIMK B CyMMY IPOCTEMIINX
npobeii. VIHTerpupoBaHue npocTedmx Apobeil. MeToz HeorpezieieHHbIX K03 duLreHToB. Parrionany3anys
MoJUHTETpaMbHON QyHKIMA. VIHTerprpoBaHue BbIpayKeHWH, PaLMOHATBHO 3aBUCSILUX OT TPUTOHOMETPHUYECKHX
¢bynkuii. [TogcranoBku Oiinepa. VinTerpupoBanuve nuddepeniuanbsHoro 6uHoma. Teopema Uebbiiesa.
2.0mpefeneHHbIN UHTErpat:

3aziauu o oM noArpaduka GyHKIMY, 0 paboTe epeMeHHO CHJIbI, 0 Macce HEeOJIHOPO/IHOTO CTEPIKHSL.
WnTterpanbHeie cymmbl Pumana. OripefiesieHHbIN UHTerpast. VIHTerpupyeMocTb M OTPaHUYeHHOCTh (DyHKLIWH.
Cymwmsl [lapby u ux cBoiictBa. Kpurepuii unrerpupyemoctu. Konebanue ¢yHkium Ha otpeske. OnpejesieHue
paBHOMepHOI1 HerpepbIBHOCTH QyHKIMU. Teopema Kantopa. Kiiaccel uHTerpupyeMsIx (GyHKIMI.

CBoiicTBa omnpe/ie/IeHHOTO UHTETpajia U UHTerpupyemeix ¢yHKLui. Teopema o cpegHeM. MIHTerpan Kak
¢byHKLus BepxHero rpeZesa. CBolcTBa UHTerpasa  nepeMeHHbIM BepxHUM npesienoM. @opmysia HetoToHa-
JleiibHuMIA.

Mertoz 3amMeHb] TepeMeHHOM ¥ HHTerprUpoBaHye 10 YacTsIM B OIpe/ie/IeHHOM UHTepBale.

3.IIpunoskeHus onpeJe/eHHOro UHTerpasa

CripsiM/IsIeMOCTb KPUBOM, BBIUMC/IEHHE AJTUHBI JYTU B Pa3/IMUHBIX KOopauHaTtax. KBagprupyemMocThb TI0OCKUX
¢uryp, Kpurepuii kBasipupyeMocTi. MHo>xecTBa HyseBoi miojasy. CBONHCTBO afAUTUBHOCTY IJIOLASH.



dopmyJibl TIOLIAM 06/1acTel, TpaHUIa KOTOPBIX 3a/laHa B Pa3IMUHBIX KoopauHaTtax. KyOoupyemocTs Tert.
Kpurepuii KybupyemocT# Tena. AJUTHBHOCTE 00beMa. BerunicieHre o6beMa Tesia 1o M3BeCTHBIM IJIOIA/IM
ceuenuii. O6beM Tesa BpalleHus. BerurcieHue moiafu MoBepXHOCTH BpaleHus. O0Ias cxeMa MpUMeHeHHst
MHTerpasa PrMaHa K BbIUMC/IEHHIO TeOMeTPHUUeCKUX, MexaHNueCcKuX 1 (pr3nueckux BeJIMuuH. BrruncneHue
paboThI TIepeMeHHOM CHJTbI, MaCChl HEOTHOPO/IHOM MaTepraTbHOW KPUBOW U TIACTHHBI, CTaTUUYECKUX MOMEHTOB
Y MOMEHTOB MHepLMH HeoIHOPOJHOM KPUBOM U MaTepUa/IbHOM IIaCTUHBI OTHOCUTEIbHO KOOPAWHATHBIX OCeM.
BblunciieHre KOOpAWHAT LieHTpa

Macc HeOZHOPOJHOM KPUBOW M MaTepUaabHOM mnacTuHbl. Teopembl [1pubvxeHHOe BEIYMCIEHHE UHTETPA/ioB
Pumana: ¢popmyibl IPSIMOYT0/IbHUKOB, TpareLuit 1 CumricoHa. OLjeHKa IOrpelHOCTH.

4.®YyHKMM MHOTHX TTePeMeHHbIX U TIpeJeJibl:

Apudmetnueckoe EBknzoBo npoctpaHcTBo R . CBsisHoe MHOXKecTBO B R . I1lapoBas 1 Kybuueckast
OKPeCTHOCTU TOUKU. OTKpBITHIE U 3aMKHYThIe MHOXecTBa B R . 11 ATTociegoBarensHocTs B R. CX0AUMOCTD 1
nipeJies rocsiefjoBareibHOCTH. [lokoopauHaTHas cxoaumocTs. Kpurepuii Ko cxogqumoct
rocJIefloBaTe/IbHOCTY B R . OrpaHuyeHHble M HeorpaHUUeHHble MHOKecTBa B R. Teopema bosnbrjaHo-
Betieprpacca. KommakTel. Kputepuii komnakTHOCTA. PyHKUMN MHOTHX TlepeMeHHBIX. ['padmk GyHKLIUM ABYX
nepeMeHHbIX. JINHUM 1 IOBEPXHOCTH YPOBHS. KpaTHble ¥ IOBTOPHBIe NpeZe/bl GyHKLMU. CBOMCTBA IIpe/ie/ioB.
Kpurepuii Kowm.

5.HermnpepbIBHbIE (PYHKIIMA MHOTHX NTepeMeHHbIX

PasnuuHble orpe/ieneHust HENPePLIBHOCTH QYHKLMU B TOUKe. HerpepbIBHOCTH 10 COBOKYITHOCTH NePeMeHHBIX
Y TI0 OT/le/IbHBIM TlepeMeHHbIM. CBOMCTBa HeTpephIBHLIX (QyHKIMM. Teopema o IPOMeXXyTOUHbIX 3HAUEHHUSIX
HeTIpepbIBHOM (PYHKI[MU Ha CBA3HOM MHOXKecTBe. CBoMcTBa (DyHKIIMH, HETIPEPBIBHOM Ha KOMITaKTe: TeopeMa
Beiiepirrpacca 06 orpaHUYeHHOCTH Y CYLI[eCTBOBaHMH I7100a/IbHBIX 9KCTPEMYMOB, Teopema KaHTopa o
pPaBHOMEPHOU HellpepbIBHOCTH.

6.duddepenrppoBanue HyHKLMN MHOTUX ITepeMeHHBbIX:

YacTtHble npon3BoHble. duddepeHiupyeMocTs GyHKIMN B Touke. duddepeniyan GyHkiuu. loctaTouHoe
ycnoBue fuddepenuypyemocty. JinHeapusanys GyHKOUM [IpubmkeHHbIe BEIYUCTIEHNS PYHKLAH C TIOMOLIBIO
muddepeniana. AGCOMOTHAS U OTHOCUTe/TbHAs MOTPeIHOCTh, JuddepeHirpoBanye c10KHOM QYyHKIHH.
VnBapuanTHOCTh (hopMbl epBoro Auddepentdana. [IpakTryeckre ciefcTBYUsI MHBapUaHTHOCTU. KacaTesbHast
TIJIOCKOCTh ¥ HOPMaJlb K TIOBePXHOCTH. ['eomeTpuueckuii cMbIca fuddepeniiyana. YacTHble IPOU3BOAHbIE
BBICIIMX [TOPSIZAKOB. PaBeHCTBO CMelllaHHbIX IPOU3BOAHBIX. [IuddepeHiiana BICIINX TOPSAIKOB.
HennBapraHTHOCTb (hOPMBI BBICILIMX

muddepentanos. iHBapraHTHOCTD TipY aduHHOM 3amMeHe epeMeHHbIX. Popmyna Teiinopa. OieHka
OCTaTOYHOrO usieHa ¥ NMpubmKeHHOe BeIYKC/IeHre (PyHKLUM ¢ rToMolttibio ¢popmyrbl Tefinopa. @opmyna
JlarpaH)ka KOHeUHBIX MPUpaLeHuH.

7.HesiBHO-3ajaHHbIe PYHKLIWU:

HesiBHO-33aHHbIe (QYHKLMHY U CHCTeMa HesIBHbIX (DYHKLMM, OJHOIM 1 MHOTHX IlepeMeHHbIX. Teopema o
CyIleCTBOBaHUH, eJUHCTBEHHOCTH U AuddepeHpyeMocTr. kobraH cucteMbl GyHKLIUH. Beruncienve
CTapIIINX MPOU3BO/JHBIX HessBHBIX (DYHKI[MM. Y paBHeHUs KacaTeJbHOW M HOPMasu K rpaduky GhyHKIIH,
3a/laHHOM HesIBHO.

8.JKcTpemMyMbl (PYHKIMIT MHOTHUX TepeMeHHbIX

HeobxomuMoe ycioBuUe JIOKaIbHOTO SKCTpeMyMa. CTaljiloHapHbIe TOUKH. JJ0CTaTOUYHbIe YC/IOBUS SKCTPEMyMa.
YcnoBHbll aKcTpeMyM GyHKLMU. MeTog MHOXKuTesnelt Jlarparxka. ['1obanbHble 5KCTpeMyMbl QyHKLIMHI
(6e3yc/i0BHBIE U YC/IOBHBIE).

3 cemecTp:

1.YucnoBele psagbL:

IMousTHe yncoBoro psifa. CBsi3b ¢ MPUOIMKeHHBIMH BBIUNC/IEHUAMU. YaCcTUYHbIE CYMMBI UHC/IOBOTO PSifia,
CXOJUMOCTb U PaCXOAUMOCTb psiZioB. CyMMa, OTPe30K U OCTaTOK psifia. DKBUBAJEHTHOCTb CXOAUMOCTHU
YKC/IOBBIX PSIZIOB Y UMCJIOBBIX TIOC/TeZ0BaTeIbHOCTeH. OCHOBHBIE CBOMCTBA UMC/IOBLIX psiZioB. Heobxoaumblit
TIPU3HAK CXOUMOCTH. PacxomumocTts rapMoHnueckoro psiga. Kpurepuit Kot cxofuMOCTH UHCIOBBIX PSOB.



3HaKOIOCTOsIHHBIE psiZibl. KprTepuii cX0AMMOCTH 3HAKOMOCTOSIHHBIX PsAZioB. [IpU3HaKu cpaBHEHUS [1s
CXOIMMOCTH 3HAaKOIIOCTOSIHHOTO psifia. [locTaTouHble MPU3HAKW CXOAUMOCTH 3HAKOIIOCTOSIHHBIX PSZI0B
IManambepa, Koum, Paabe. VIHTerpasbHbIN NMpU3HaK CX0AUMOCTH. O6001IeHHbIe TADMOHUYECKUE PSI/IBL.).
AbcomoTHast ¥ yCIOBHAs! CXOIMMOCTH ITPOU3BOJIBHBIX UMC/IOBBIX PsifioB. I1pr3Haky abCcoMOTHON CXOAUMOCTH
psimoB. Teopema o mepecTaHOBKe WieHOB abCOMIOTHO cXosirerocs psajaa. Teopema Korim o ipou3BeieHUN
abCoMIOTHO CXOAAIMXCS PsAZ0B. 3HaKouepeAytolecs psijbl. [IpusHak JleiibHuIja CX04UMOCTH
3HaKouepeAyoImxcs pafoB. OLeHKH CYMMBI M OCTaTKa 3HaKOUepe YIOLerocs psija, UX UCIOo/Ib30BaHue JJIs
OLIEHKH TOTPeITHOCTH BhlurcieHu. [Ipu3Haku Abenst u Jupuxie CXOAUMOCTH TIPOU3BOJIBHBIX PsifioB. Teopema
PumMaHa 0 3aBUCUMOCTH CyMMBI YCJIOBHO (HeabCOJTFOTHO) CXOZSIErocsi psiia OT TOPsiZKa CJle/[0BaHMsI UleHOB.
2.DyHKIMOHA/IbHBIE MTOC/IeI0BaTE/ILHOCTH U PSAZBL:

[NousTHs (hyHKLIMOHANBHON NIOC/Ie[0BaTeIbHOCTY U (PYHKLIMOHAIBHOTO PsAfd, UX CXOLUMOCTD B TOUKE U
06/1acTi. DKBUBAJIEHTHOCTh CXOJMMOCTH (DYHKIIMOHATBHBIX TI0C/IeJOBaTeIbHOCTeH 1 psifioB. PaBHOMepHast
CXOMMOCTb (PYHKL[MOHANMBHBIX psiioB. KpuTepuii Kol paBHOMepHOW CXOAUMOCTU. JloCcTaTouHble PU3HAKK
Beiiepiirpacca, Abens, Juprxsie paBHOMEPHO# CXOJUMOCTH (DYHKIMOHANMBHBIX PsifioB. PyHKIMOHAIbHBIE
CBOICTBa PS/I0B, CBA3aHHbIE C PABHOMEPHOM CXOAMMOCTBI0. TeopeMa 0 OWwIeHHOM Tepexo/e K Mnpefieny.
HenpepbIBHOCTL CyMMBbI paBHOMEPHO CXofdierocs psga. Teopema JIunu. TeopeMsl 0 IO4/IeHHOM
WHTerpupoBaHnu U AruddepeHMPOBaHUH.

3.CrerneHHble psibl

IToHsATHE cTeneHHOTO psja. JlemMa AGesnst 06 abcomoTHOH cxoauMocTH. O6/1aCcTh UPAIUYC CXOJUMOCTH.
BeruncieHue paguyca cxogumocTu: popmysibl Janambepa, Ko v Kot - Ajamapa. CBoMCTBa CT€NIEHHOTO
psifia: paBHOMepHasl CXOJMMOCTb Ha BHYTPEHHEM OTpe3Ke; HellpepbIBHOCTb CYMMBI, [I0U/IEHHOe
WHTerpupoBanyve u auddepeHMpOBaHIe Ha WHTepBasie cxoauMocTu. Psaapl Teitopa. AHaMTHYECKHe
¢byHKUuK. [locTaTOYHOE yC/I0BHE aHAIMTUUHOCTU. Pa3/io)keHre OCHOBHBIX 3/1eMeHTapHbIX (PYHKIUH B psiji
Tewnopa. [loHsiTHe psAfa ¢ KOMIUIEKCHBIMU YieHaMd. ©opMysisl Diiepa.

4.0r11pefieNieHHble UHTETpasibl, 3aBUCSALIIME OT MapaMeTpa

PaBHOMepHas cxoAUMOCTh QPyHKLMI 1o napameTpy. Kpurepuii Koiy paBHOMepHON CXOUMOCTH.
OmnpeseneHHbIN UHTerpan Kak (GyHKLUs mapaMeTpoB. [IpesenbHbIi iepexo Mo/, 3HaKoM UHTerpaJia.
HenpepriBHOCTE, fuddepeHLipoBaHre, MHTeIPUPOBAHKeE 110 [1apaMeTpy. PaBeHCTBO MOBTOPHBIX UHTErPasoB.
HenpepriBHOCTE 1 AupdepeHLipOBaHue 10 TTapaMeTpy B C/Iydae, KOra rpeZe/ibl HHTeTPUPOBaHUS TaKxKe
3aBUCAT OT I1apaMeTpa.

IIprMepe! IpHUIOKEHNS K BBIYUC/IEHNIO ONpe/ie/IeHHbIX NHTEerpasioB.

5.Panpr @ypee:

[Mepuognueckue GyHKUWU. [ToHSITHE TaDMOHUKH, aMIUTATY b1, (ha3bl. TpUuroHomMeTpuueckas cucrema (hyHKIHIMA
Y TPUTOHOMeTpUYecKuit psii. OpTOroHaIbHOCTb TPUTOHOMETPUYECKOM cucTeMbl. Berurcienne k03 duLeHTOB
PaBHOMEPHO CXOZSLLerocst TPUrOHOMETPUUeCKOro psija uepes ero cyMMmy. OripeiesieHye
TpUroHoMeTpuueckoro psiga @ypee. [leproguueckoe Npojo/rKeHNe POr3BOIbHON GyHKLMHU. CTpemieHne
K03 durmentoB @ypoe K Hymo. [IpecTaBieHre YaCTUYHON CyMMBI psifia Pypbe f/ist abCOMOTHO-
HHTerpupyeMoi ¢yHKUMM uHTerpanom Jupuxie. ITpunuun sokanusanuu. [loToueuHast CX0AUMOCTb PsiZiOB
®ypre. PerynsipHble TOUKH QyHKLIWH.

CymmMmel @etiepa. TeopeMsl Betiepiirpacca 0 paBHOMEPHOM MPUOJIMXKEHUH HETIPEPLIBHLIX (PYHKIMI Ha OTpe3Ke
TPUTOHOMETPUYECKUMH U a/reOpanvyecKMMU MHOTOuUleHaMu. T10/THOTa ¥ 3aMKHYTOCTh TPUTOHOMETPHUUECKOM
CUCTeMBI. DKCTpeMasIbHOe CBOMCTBO Ko3(duLinenToB ®ypse. HepaBeHcTBO beccens. Y cioBue MOJTHOTHI
INapceBasnsi. [locTaTouHble yCJIOBUSI paBHOMEPHOW CXOAUMOCTH psiZioB dypre. OLieHKU CKOPOCTU CXOUMOCTU
psigoB @ypoe. [TouneHHoe AuddepeHIIMPOBaHNEe U UHTerpUpOBaHue psifioB Pypre. Psigb @ypre Ha
MIPOU3BOJILHOM HMHTepBase. KomrekcHas 3aruch psizioB dypre. MHTerpan ®yphe u npeobpaszopanre dypoe.

4 cemecTp:

1.HecobOcTBeHHbIe MHTErPasIbL:

3agaun, IPUBOJSILIME K MOHATHIO HeCOOCTBEHHBIX MHTETPasoB. MIHTerpasn c 6eCKOHeUHLIMU TIpe/iesiaMu.
CX0AUMOCTh U pacXxoiMMoCTb HTerpanoB. Kpurepuii Komm. 3ameHa rnepeMeHHO 1 MIHTeTpUpOBaHUe I0



yactsiM. CXOAUMOCTb UHTErPasioB OT HeOTPULIATeTbHBIX GYHKLMM. AOComoTHas cxoauMocTh. [Ipu3Haku
abCoMIOTHOM CXOAMMOCTH. Y C/IOBHAst CXOAUMOCTb. [1pu3Hak AbGens-/upuxie. VIHTerpasbl OT HeOrpaHUYeHHBIX
GbyHKLU.

AbcomoTHast ¥ yCIOBHas CXOAUMOCTb. [Ipu3HaKy CXOANMOCTH. DKBHBa/IEHTHOCTh HECOOCTBEHHBIX MHTErPaioB
o6oux TunoB. I'naBHbIe 3a1aun Ko HecoOCTBEHHBIX MHTETPAJIOB.

2.Hecob6cTBeHHbIe HHTeTpaJIbl, 3aBUCSILME OT I1lapameTpa

WHTerpanbl ¢ 6eCKOHEUHBIMU TIpe/ie/laMH, 3aBUCSIIYE OT TTapaMeTpa. PaBHoMepHasi cxopumocTts. Kpurepuid
Kot paBHOMepHO# cxoaumMocTu. [locTaTouHbIi Mpu3HaK Beiiepiirpacca abCco/MOTHON Y paBHOMEPHOU
CXOIMMOCTH.

IpenencHLIN Mepexo/i, HeMPepLIBHOCTD, AUt depeHIMPOBaHNe ¥ MHTeIPUPOBaHKe T10 rapaMeTpy. PaBeHCTBO
TIOBTOPHBIX UHTerpasoB. IHTerpasbl OT HeorpaHUUeHHbIX (PYHKILMM, 3aBUCALIMe OT [lapaMeTpa. Di/iepoBbl
VIHTErpasibl.

3.KpaTHble UHTerpanbl

3azauu, IpUBOJSILME K [TOHATHIO KPaTHOrO UHTerpasa. OnpeZiesieHye U CBOMCTBA ABOMHOIO UHTerpasa.
[TpuBeeHMe ABOMHOTO MHTerpasia K IOBTOPHOMY. 3aMeHa repeMeHHbIX. ['eoMeTpuyecKuii CMbICT TKoOMaHa
nipeobpasoBanusi. [TonsipHast 3ameHa KoopuHaT. TpoiiHble 1 MHOTOKpaTHbIe UHTerpassl. [IprBesjeHre K
TOBTOPHBIM. 3aMeHa repeMeHHbIX. LIunuHgpryeckas u cdepryeckasi CHCTeMbl KOOPAWHAT B POCTPaHCTBe.
["eomeTpruecKye NPUIOXKeHUsI IBOMHBIX MHTerpaioB: 06beM Opyca, M/o1a/b MOBEPXHOCTH B C/Iydae sIBHOTO U
rapaMeTpUuecKoro 3ajanus. [IpuioskeHns KpaTHBIX MHTerpasoB K 3a/jayaM MeXaHUKU: Macca, CTaTU4ecKue
MOMEHTHI,

LIeHTP MacC, MOMEHTbI UHEePLIUH.

4.KprBO/NMHeliHbIe UHTErpabl

3azauy, NpUBOJALLME K TOHATHIO KDUBOIVMHENHHOI0 UHTerpasna. KpruBo/MHelHbIi HHTerpas epBoro psfa, ero
BEIUHC/IeHHe. KpUBOMMHEeNHBIY MHTerpaj BTOPOro psAja. CoOTHOILIEeHHe KPUBOIMHENHBIX HHTErpasioB.
BrrunicneHrie KpUBOJIMHEMHOT0O UHTeTpasia BToporo psifa OpueHTalus KoHTypa. [1nockas ofHOCBsSI3Hast
ob6sacte. IHTErpas no 3aMKHyTOMYy KOHTYpY. ®opmyria ['prHa. BoiumncieHue miolmazieit ¢ moMorbio hopMyJibl
I'puHa.

YcoBuYs He3aBUCUMMOCTH UHTerpasa oOT IIyTH UHTerprpoBaHusl. BoccraHoBieHre QyHKIMY ABYX IlepeMeHHbIX
10 ee TIOJTHOMY b depeHIany.

5.IToBepXHOCTHbIE UHTErpasbl

[ToBepXHOCTHBIM UHTerpasl IIepBoro poza. BeiunciieHre ¢ MOMOLLbIO JBOMHOIO MHTerpasa. [IByCcTOpOHHUE
noBepxHOCcTH. [ToBepXHOCTHBIN UHTerpaa BTOPOro pojia. BreiunciieHne ¢ moMolLbio ABOMHOTO UHTerpana. CBs3b
TIOBEPXHOCTHBIX MHTeTpasioB. [ToBepxHOCTHO 0fjHOCBs3Hast 06s1acTs. Popmyrna CTokca. Y cioBuUst
HEe3aBHCHMMOCTH KPUBOJIMHEWHOr0 UHTeTpasia Mo MPOCTPaHCTBEHHOM KPHUBOM OT MyTH UHTETPUPOBaHUS.
BoccranoBneHue (hyHKIMY TpeX IepeMeHHBIX 110 ee IIOJHOMY Juddepeniiyany. [IpocTpaHCcTBeHHO
oAHOCBs13Hast 06s1acTh. Popmyna OCTporpasickoro 1 ee reoMeTprUUecKre TPUI0KeHHSI.

6.Teopus nons (BekTopHbIl aHa/MN3)

dusnueckue 3a1aud, IPUBOASLIME K TIOHSATUSAM CKa/IIPHOTO M BeKTOpHOTro noseil. Onepatop "'aMuibTOHa.
I'paguent. ITose rpaguenToB. [AuBepreHius (pacXoAUMMOCTh) BeKTOPHOr O 1oist. Potop. IloJie poTopos.
Hupkynsuus BektopHoro nond. [Totok BekropHoro noss. @opmynsl I'puHa, Ctokca u Octporpagckoro-I'aycca
B BeKTOPHOM (hopme. CosieHONabHbIe BEKTOPHEIE TT0JIs. Y CIIOBHSI COJIEHOUJA/ILHOCTH T10J1s1, PHU3NUeCKHit
CMBIC/I JUBEPreHLINN.

[NoTeHuManbHbIe BEKTOPHBIE T0/1s1. KprTepuil MoTeHManbHOCTH BEKTOPHOT'O TOJIS.

4. YueGHO-MeTOfHUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUaromuxcs

CamocrosTenbHast paboTa 00yJaroU[UMXCsl BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3afIaHUSIM JIIsT TeKYIIero KOHTPOJSI M TIPOME)KYTOUHOW aTTeCTalldy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBEJEeHHBIM B II. 5.



5. @®OoHJA OLEHOYHBIX CPEJCTB //Il TEKYIero KOHTPOJIA YCIEeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHUs, HeO0X0JUMBbIE /ISl OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIIeBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHNBaHUSA:

5.1.1 TunoBble 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposbHasi padora) /il OLEHKH
chopmupoBanHocTu KomnereHuu OITK-1:

BapuaHT KOHTPOJILHOM PabOThI:

Bapuant 2

Bapuant 1 Haitrn npesieast
Haiira npeaens ) 1. lim,__ (241
1. limp o & oot : -

71
YAln-D(n-3

2. limy, o0 ¥

3. Bima—oc (251)"

v Komm wmceaenopars ma  cxommmocts

no onpesenenno, "o

(—1)" ¢ Geckoneuno Goabmas

Kpurepuu ouennBanus (oneHoUYHoe cpe/icTBO - KoHTpo/IbHasA padoTa)

OueHka Kputepuu orjeHuBaHUs

3a4uTeHo Bce 3azannst KOHTPOILHOM BBIBOJIHEHBI BEPHO WM C HErPyObIMU OIIMOKaMH.

He 3a4UTeHO KOHTpOJ’IBHaﬂ He BBITIO/IHEHA WUJIX BBIIIO/IHEHA C FPY6LIMI/I OIIIMOKaMH.

5.1.2 TunoBble 3ajaHusi (oueHouHoe cpeactBo - CoOeceoBaHHe) /I OLEHKH
chopmupoBanHocTu KomnereHuu OITK-1:

CdopmynupyiiTe orpejesieHre OKPECTHOCTH TOUKH X € R.

Cdopmynupyiite orpe/ienieHre e-0KPeCTHOCTH TOUKU X € R.

Cdopmynupyiite omnpe/iesieHHe OKPECTHOCTH +0o,

Cdopmynupyiite oripeiesieHr e OKPeCTHOCTU —.

Cdopmynupyiite orpe/iesieHHe OKPECTHOCTH .

CdopmynupyiiTe orpe/iesieHUst OTPaHUUEHHOTO, HEOTPAHUYEHHOTO MHOYKECTBA.




Kakoe unc/o Ha3bIBaeTCst BepXHel IpaHbl0 MHOXKeCTBa.

[aiite onpeseneHre TOUHOM BepxHel (HIDKHEH) rpaHy MHOXKeCTBa.

Bcerga nu cyIecTBYIOT TOUHbIe BepXHHE IPaHU MHOKeCTBa?

CdopmynmpyiiTe ompe/esieHre Tipe/iesia Mocae0BaTeTbHOCTH.

Cdopmynupytiite oripeiesieHre Cxosieiics (pacXopsiieiicsi) mocieA0BaTeIbHOCTH.

Kakast mocsie/joBaTe/IbHOCTh Ha3bIBaeTCst OeCKOHEUHO Masiol (6eCKOHeuHO 6OJIbIIIoi)?

CKOJBKO TpefiesioB MOKeT UMeTh CXO/SIIasiCs M0C/ieJoBaTeIbHOCTD?

[TepeuncinTe CBOMCTBA TPe/e/IOB, CBSI3aHHbIE C HEPABEHCTBAMHU.

Cdopmynupyiite oripe/iefieHre orpaHUUeHHON (HeorpaHUUeHHOM) oc/iejoBaTeTbHOCTHU.

Besikas mu cxopsiLascs rnocsiejoBaTeIbHOCTb OrpaHuueHa? Besikast v orpaHdueHHasi oc/ieZloBaTe/IbHOCTh
CXOAuUTCS?

Cdopmysmpyiite cBoiicTBa OeCKOHEUHO MasIbIX TIOC/Ie/[0BaTe/IbHOCTEH.

CdopmympyiiTe onpe/esieHe MOHOTOHHOM TIOC/Ie/[0BaTe/TbHOCTH.

Codopmysmmpyiite onpeiesieHre Bo3pacTaroliieli (yObiBaroiIieii) mocie0BaTe/lbHOCTH.

Ecmn noc/1ea0BaTe/IbHOCTb MOHOTOHHAA, OHa GY/:[ET HUMeThb npe,qen?

Kak onpepensiercst uucino e?

Cdopmympyiite onpesesieHre (GyHAaMeHTaIbHOW MTOC/IeJ0BaTeIbHOCTH.

Cdopmynupyiite kputepuii Ko cyijecTBoBaHus Tipeiesia Moc/iejoBaTeTbHOCTH.

[aiite orpesiesieHre YaCTUYHOTO TIpejieria.

CdopmynupyiiTe KpUTEPU YaCTUYHOTO TIpe/ieia.

UTto Takoe BepXHHUH (HW>KHUM) TIpefiesl MoC/e0BaTeTbHOCTU?

Kakast cBsi3b MeXJy CXOAMMOCTBIO IT0C/IeJ0BATE/IbHOCTU U €€ YaCTUUHBIMH Hpe,u;enaMI/I?

Cdopmynupyiite onpe/eneHue 1o ['eiiHe npesena GyHKLIUU.

Cdopmynupyiite oripefienenue no Ko , rge a, b € R. [IpuBeauTe cOOTBETCTBYIOLIMIA TTpUMep (C




reoMeTprUueCcKol WtoCTpalyeit).

Cdopmynupyiite onpegenenue o Koum , rae a € R. [IpuBeauTe cOOTBeTCTBYIOLMIA TIpHUMep (C
reoMeTprUueCcKou WtoCTpaLyeit).

Cdopmynupyiite onpefenenue no Koww . [IpuBejuTe cOOTBETCTBYIOLMI ITpUMep (C TeOMeTpHUYecKou
W/TIOCTpaLyeit).

Cdopmynupyiite onpeeneHue no Koum , rae a € R. [IpuBeauTe cooTBeTCTBYIOLMI TIpUMep (C
reoMeTpUYeCcKOi WIHOCTpaLueit).

Cdopmympyiite orpefiesieHre 6eCKOHEUHO Maiol (QyHKLIWH.

CdopmynupyiiTe onpe/esieHre 6eCKOHEUHO 6OBIION (BYHKI[UH.

CdopmynupyiiTe onpe/iesieHrie 6eCKOHEUHO MabIX (QYHKI[UM OJHOTO MOpsZKa.

CdopmynupyiiTe orpe/esieHre SKBUBAJIEHTHBIX 06CKOHEUHO MasibiX (YHKIHH.

Cdopmynupyiite oripe/iesieHre MOpsiiKa MaJOCTU OHOM (PYHKLIUN OTHOCHUTEIBLHO JIPYTOM.

CdopmynupyiiTe onpeesieHre pupalieHust QyHKLWH.

CdopmynupyiiTe orpe/iesieHre HeMPepbIBHOCTH (QYHKLIWHU B Touke (7r060e).

Cdopmynupytite oripe/iesieHre HeIIPepbIBHOCTH (PYHKIIMH Ha MHOKECTBeE.

CdopmynupyiiTe orpe/iesieHre TOUKH pa3phiBa.

CdopmynupytiiTe orpe/iesieHre TOUKA YCTPAaHUMOT'O Pa3phiBa.

CdopmynupyiiTe oripeiesieHre TOUKU pa3pbiBa I-ro poga.

CdopmynupyiiTe onpe/eneHre TOUKU pa3pkisa II-ro poza.

CdopmynupyiiTe OCHOBHBIE CBOMCTBA HellpephIBHLIX (DYHKIMI Ha oTpe3Ke (TeopeMsbl BeliepiuTpacca,
TeopeMbl bonbiiano-Korm).

Haiite kaccudukaiyio ToueK MHOYKECTBA Ha UUC/IOBOM MPSIMOM.

Kakoe MHO>XeCTBO Ha3bIBaeTCsI OTKPLITBIM? 3aMKHYTHIM? MOJKeT /I MHO>KECTBO ObITh OTKPBITHIM U




OJHOBDPEMEHHO 3aMKHy'TInIM?

CdopmynupyiiTe onpe/esieHre IPOU3BOAHON (PYHKLIMU B TOUKeE.

Cdopmynupyiite oripeiefieHre OJHOCTOPOHHEH MPOU3BOJHON (GYHKIMU.

CdopmynupyiiTe onpe/eneHre IPOU3BOAHON N-ro MOps/Ka.

CdopmynupyiiTe onpefenerve avddepeHMpyemMoi QyHKIMN B TOUKE.

Cdopmynupyiite oripefieneruve auddepeniivana rnepporo rnopsiaka.

Kakoti reomeTpruecKuii CMBIC/T UMEET TTPOM3BOAHAast QYHKI[MY B TOuKe U Auddeperivan QyHKIUN B TOUKe?

Cdopmynupyiite oripefieneruve auddepeHiivana n-ro nopsjxka.

CdopmynupyiiTe HeOOX0JUMOE U IOCTaTOUHOE YCI0BHe JU(depeHIIUpyeMOCTH QYHKIMU B TOUKE.

Cdopmynupyiite TeopeMy 0 CBsi3v A PepeHIIMPYyeMOCTU U HeNPePbIBHOCTH (PYHKLIWH.

Kak HaiiTi npousBogHyto (guddepeHLiyan) Nponu3BeieHus..

Kak nHaiiTi npousBoanHyto (quddepeHiiyian) yacTHOTO.

B uem 3ak/touaeTcst CBOMCTBO MHBApUAHTHOCTU (OpMbI 3arucy JuddepeHLiana MepBoro nopsjxa.

IIpogeMoHCTpUpYIiTe HEMHBAPUAHTHOCTL (POPMBI BTOPOTO AU(QepeHIaa.

CdopmynupyiiTe orpe/esieHre Bo3pacTatolileii cTporo (Hectporo) GyHKLMU.

CdopmynupyiiTe orpeesieHre yObIBatoIeii cTporo (HeCTpOro) QyHKIUH.

Cdopmynupyiite orpe/iesieHie MOHOTOHHOMN (YHKLIWH.

CdopmynupyiiTe onpe/esieHe JOKaJbHOTO MUHUMYMa (MakCUMyMa).

CdopmynupyiiTe oCHOBHBIE TeopeMbl 0 fuddepeHLpyeMbIX Ha MHTepBane GyHKIusIx: @epma, Poms,
Jlarpamnxa.

Kakue C/1eACTBUA N3 TEOPEMBI JlarpaHma BaM MU3BECTHBI?

UYro Takoe popmyna Teitnopa?

CdopmynupyiiTe orpe/iesieHrie CTPOTOTO JIOKATbHOTO MUHUMYMa (MakCUMyMa).

CdopmysmpyiiTe onpeiesieHre SKCTpeMyMa.

CdopmMympyiiTe onpe/iesieHHe CTPOroro 3KCTpeMyMma.




CdopmynupyiiTe onpe/esieHle CTalMOHAPHON TOUKU.

CdopMmynupyiite omnpeieieHre KPUTUUECKON TOUKHU.

Cdopmymmpyiite Heo6XoAUMOe yCIOBUE SKCTpeMyMa?

Cdopmynupyiite ZoCTaTOUHBIE YC/IOBUS SKCTpeMyMa?

Kakasi Touka Ha3bIBaeTCsl TOUKOU reperuba auddepeHiupyeMoii GyHKIUU?

CdopmymmpyiiTe He0OX0AUMOe YC/IOBHE TOUKHU TIeperuoa.

CdopmynupyiiTe 0CTaTOUHOE YC/IOBUE TOUKU Tieperuda.

Cdopmynupytite orpe/iesieHre BepTUKATbHOMN, HAKIOHHOW aCUMIITOTBIL.

CCl)OpMYJII/Ipyf;ITe H606X0,Z[I/IMOE " JOCTAaTOYHOE YC/IOBUE Ha/IMUHA HAK/IOHHOM aCUMIITOTEI.

Yro Takoe mepBooOpa3Hasi v Heorpe/ie/IeHHbI HHTerpast?

CdopmynupyiiTe CBOWCTBa HEOIPeie/IeHHOTO MHTerpaa.

UeMy paBeH UHTerpaja OT CyMMbl QYHKLMI?

PaBeH 11 uHTerpan oT npousBesieHUs1 GYHKLUN IPOU3BeJeHHI0 MHTETPaioB OT 3TUX (pyHKLuii? [IpuBeavTe
rpuMep.

[TepeuncinTe TPOCTEHILINE PallMOHAIBHBIE APOOH.

Kaxoe BblpaskeHre Ha3bIBaeTcs AvddepeHIanbHbIM OMHOMOM?

ITpu KakuX yC/IoBUsIX AU QepeHIranibHbIi OMHOM UHTETPUPYETCS B 3/IeMEeHTapHBIX (PYHKIUAX?

CdopmynupyiiTe OHSTHE OMNpe/ie/ieHHOT0 WHTerpasa (MHTerpaia Pumana).

Kakoe yc/ioBue siB/IsieTCsl HeOOXOAUMBIM /111 UHTeTPUPYeMOCTH (DYHKLN?

Yro Takoe cymMsl J]apOy 1 3aueM OHHM HY>KHBI?

Kakvie QpyHKIMY SIBASIIOTCSI UHTErPUPyeMbIMU TI0 PruMany?

Uto Takoe HWHTErpaJsi C riepeMeHHbIM BepXHUM Hpe,[[e]IOM?

Kaknmu cBoiicTBamu 06s1a/1aeT MHTerpasl C iepeMeHHbIM BePXHUM Tpefiesiom?

Kakas cBsi3b MeXy oripeZie/IeHHbIM W HeoIrlpeae/ieHHbIM HHTeI‘paJ’[OM?




Kak 3aziaeTcst KpyBast Ha IJIOCKOCTH U B IpocTpaHcTBe? YTo Takoe rapaMeTpu3aljisi KpUBO?

CdopMynupyiiTe omnpeeneHue JaUHbI AYTH U CIPSM/ISIEMO KPUBOM.

Kak orpegesnsiercst miolaib njaockoii ¢purypsl no JKopany?

Kak HaiiTu mioia/jb KpUBOJIMHEMHOM TpareLyy, KpUBOJIMHEMHOT0 ceKTopa?

Kak HaiiTu miolazib 0CcKoM (pUrypsl € mapaMeTpuuecky 3aZlaHHOM rPaHHULe?

Kak HalTH I/10111a/ib TOBEPXHOCTH U 00BeM TeJT BpallleHUs ?

Uro Takoe BEKTOPHOEe MpOCTpaHcTBO R"?

,HaﬁTe ornpezesieHre eBK/JINA0Ba IIPOCTPAHCTBA.

Kaxkoe 1pocTpaHCTBO Ha3bIBaeTCsl METPHUECKHM?

Uro sB/ISETCA Mpeie/ioM MoC/Ie/j0BaTe/IbHOCTH B TIpocTpaHcTee R™M?

UTo Takoe MOKOOpAWHATHAsT CXOJUMOCTD?

UYTo Takoe TIOBTOPHbIE TIpeiesibl QYHKI[UY [IBYX TIepeMEHHBIX?

Cdopmynupyiite oripe/ienieHre npefiesia QyHKLUWN HECKOBKUX MepeMeHHbIX.

Kakasi pyHKLMsI Ha3bIBaeTCsl HerlpephIBHOW B TOUKe TI0 COBOKYITHOCTH TlepEMeHHBIX ?

Kakasi pyHKI[1sI Ha3bIBaeTCsI HEMPepPhIBHOW B TOUKE TI0 OT/AebHBIM TlepeMEeHHBIM?

Kakoe MHO>XKeCTBO Ha3bIBaeTCsl KOMITAKTHBIM?

Cdopmynupytite kputepuii BosnbliaHo-BeliepiiTpacca KOMITAKTHOCTH MHOXECTBaA.

Kakoe MHO>KeCTBO Ha3bIBaeTCsI CBSI3HBIM?

CdopmynupytiTe cBolCTBa HellpephIBHLIX (DYHKLMIM Ha KOMIIaKTHOM MHO)KeCTBe (TeopeMbl BeliepiuTpacca,

TeopeMa Kanropa).

Cdopmynupytite CBOMCTBaA HelPePLIBHBIX (DYHKI[HI Ha CBSI3HOM MHOXKeCTBe (TeopeMbl bonbiiano-Korm).

[Jaiite onpesieneHye YaCTHON ITPOM3BOAHOMN PYHKLIUH.

Kakasi pyHKLMSI ABYX MepeMeHHBIX HasbiBaeTcs AuddepeHupyemMoii B TOUke?




Ecym ¢yHKIMS MMeeT yacTHBIE IPOU3BOIHBIE B TOUKe, Oy/eT i oHa JuddepeHLIUpyeMOi B 3TOU TOUKe?

Cdopmynupyiite focratouHoe yciioBue fuddepeHIpyeMocTd GYHKLMU B TOUKeE.

Yro Takoe KacaTesbHas TIJIOCKOCTh U HOpMaJIlb K HOBerHOCTH?

Hanumure gopmysy Tefinopa f/st GyHKUHMM MHOTMX IIepeMeHHBbIX.

Kakasi pyHKLMsSI Ha3bIBaeTCs 3a[JaHHOW HesIBHO?

KakuM ycioBusiM /I0JDKHA YI0BIeTBOPATh ByHKIMsA F(X,y), uTo0b! ypaBHeHMe F(X,y)=0 omnpezensio B

OKPeCTHOCTH TOUYKH x? eIMHCTBEHHYIO HellpepbIBHYI0 (QYHKLUIO Y(X) Tak, yTo y(x0)=y0. Ipu kakux

yCIoBusIX 3Ta GyHKUus Oynet auddepeHippyeMoii B OKPeCTHOCTUA TOUKH x0?

KakuMm yc/10BUsIM JI0/DKHA y10BIeTBOPATEH GyHKUMs F(X,y,2), uTo0b1 ypaBHeHMe F(X,y,z)=0 ornpezensiio B
OKPEeCTHOCTH TOUKU (XO,yO) e/IMHCTBEeHHYIO HelPephIBHYIO0 PYHKIMIO Z(X,y) TaK, UTO Z(xo,y0)=zo. ITpu Kakux

yCnoBUsxX 3Ta QyHKUWs OyzeT nuddepeHIpyeMoii B OKPeCTHOCTH TOUKU (XO,yO)?

Kakast pyHKIMs1 Ha3pIBaeTCs 3aJaHHOM HESIBHO CUCTEMON YpaBHEHU?

Cdopmynupytite TeopeMy 0 HesiBHOM (DyHKLIUH, 3aJaHHOM CUCTEMOM ypaBHeHH?

Uto Takoe 3aMeHa NepeMeHHbIX?

[aiite onpesiesieHye JT0KaJIbHOIO SKCTpeMyMa (GYHKIL[MU HECKOIbKUX [1epeMeHHbIX.

CdopmympyiiTe He0OX0AUMOE YCIOBHE JIOKaJIbHOTO SKCTPEMYyMa, I0CTaTOUHOE YCIOBHE JIOKATbHOTO
3KCTpeMyMa.

Kakasi Touka Ha3bIBaeTCsl TOUKOM YC/IOBHOTO 3KCTpeMyMa (QyHKLIMH HeCKOJIBKUX TlepeMeHHbIX?

Kak HaiiTu yC/noBHBIN 5KCTpeMYM (PYHKIUU?

B uem 3aksmouaeTca MeToZ, MHOKUTe el JlarpaHka?

UTto Takoe UMC/I0BOM psifi?

Uro Ha3bIBaeTCs1 CyMMOM psiia?

Kakoii urcioBoi psii Ha3bIBaeTCsl CXOAAUUMCS (PacXoAsIuMCs)?

Cdopmymmpyiite Heo6XoAUMOe YCIOBHE CXOAUMOCTH YHC/IOBOTO psifia?

Ecnu o61umii uieH psiia CTPEMHUTCS K HYJTIO, UTO MOYKHO CKa3aTb O CXOAWMOCTH psifia?

Cdopmynupytite kputepuii Koy cxoArMOCTH YKCI0BOTO psifja.




Kaxkoii urcioBoit PA4 Ha3bIBa€TCA TraDMOHUUECKHUM U ITI0UEMY OH TdK Ha3bIBaeTCs?

CxoIuTCs JIM TaDMOHUYECKUY S| U TIOUeMy ?

Kakoi1 uncioBoi PA4 Ha3bIBaA€TCA 3HAKOMOI0XXUTEMTEHBIM?

CdopmynupyiiTe Npr3HaKy CXOAUMOCTH 3HAKOIIOIOXKHUTE/BHOT'O YMC/IOBOTO psifia.

(orpaHMUEHHOCTD TI0C/Ie/JOBAaTeIbHOCTUA YaCTUUHBIX CYMM, NTPU3HAKK cpaBHeHwMs1, [Tamambepa, Ko,
WHTerpasbHbIN pu3Hak Koimu-MaksopeHa).

Koria roBopsT, uTO psifj CXOAUTCS aOCOMOTHO? Y CIOBHO?

MoyKHO 11 TIPU HaXO0X/I€HUU CYMMBI Psijia TI0/Ib30BaThCsl CBOMCTBOM acCOLIMaTUBHOCTH C/loyKeHus1? Korza
5TO BO3MOXXKHO?

MO0>KHO /U TIPH HaXOXKI€HUW CyMMBI psifia T0/Th30BaThCsl CBOMCTBOM KOMMYTAaTUBHOCTH CioxkeHUs1? Korja
5TO BO3MOXXHO?

ChopmympyiiTe npu3Hak JIeliOHUIIa CXOAUMOCTH 3HaKOUepe/[yIOIIerocs psja.

Kak o11eHUTh 0CTaTOK 3HAKOUEPEeYIOIIerocs psja?

Cdopmynupytite npusHaku upuxse u AGesst CXOAUMOCTH TIPOU3BOJILHBIX PSJIOB.

[Jaiite noHsaTHs1 GYHKIMOHAIBHOM TTOC/IEA0BATE/IbHOCTH, PYHKLIMOHATBEHOTO Psijia.

Kak HaliTH 00/1aCTh CXOZMMOCTH (PYHKIJMOHAILHOM M0C/1e[0BaTe/IbHOCTH, (DYHKI[MOHA/TBLHOTO psifia?

[aiite onpeseneHye MOTOUEYHON U paBHOMEPHOI CXOJUMOCTH Ha MHOKeCTBe (PYHKLIMOHATbHON
10C/1e/J0BaTe/IbHOCTH, GYHKLMOHA/IEHOTO Psfa.

CdopmynupyiiTe Npr3HaKy paBHOMEPHOH CXOAMMOCTH (PYHKIIMOHAIbHOM M10C/1e[;0BaTe/IbHOCTH,
¢byHKIMOHANMBEHOTO psifa (kputepuii Ko, focTatounsle npu3Haky Beiiepinrpacca, Jdupuxie, Abesns).

Ipu KakuX yCnoBUsX [/1s1 PYHKLMOHAIBHOTO psijia CripaBe//IMBLI Clelyollyie CBOWCTBA: «TIpejiel 0T CyMMBbI
paBeH CyMMe MpeJesioB», «AHTerpaa OT CyMMbl paBeH CyMMe UHTErpPajioB», «IIPOM3BOJHAsI OT CYMMbI paBHA
CyMMe MPOM3BOSHBIX»?

Kakoti psifj Ha3bIBaeTCs CTereHHbIM?

Kak HaiiTu paguyc CX0JUMOCTU CTEMeHHOTO psijia?

Yro siBAsieTcst 06/1aCTHIO0 CXOAMMOCTH CTETIEHHOTO PsAfia?

CXOZUTCS JTU CTENeHHOH psifi B 06/1aCTU CXOJUMOCTA PABHOMEPHO?

ByzeT v HempepLIBHOM CyMMa CTeleHHOTo psifia B 00/1aCTH CXOAUMOCTH?




Korza rosopsr, uto ¢hyHKLS pacK/ia/ibIBaeTCs B CTENeHHOM psifi B HEKOTOPOU TOYKe?

Kak onpegenuts, packiagbiBaeTcst 1M QYHKLMS B CTEIEHHOW psifi?

Kakuie crernieHHbIe psifibl MOYKHO TIOTyUXTh [IPU Pa3/ioxKeHUH (pyHKIMN?

Kakasi pyHK1LMsSI Ha3bIBaeTCsl aHATUTUYECKOM?

CdopmynupytiTe TeopeMbl BeliepinTpacca 0 paBHOMEDPHOM MPUO/TMKEHUH HelPepbIBHBIX QYHKIWH Ha
OTpe3Ke TPUrOHOMETPUUECKUMHU U anreOpanuecKUMU MHOro4sieHaMy. KakoBo 3HaueHHe 3THX Teopem?

Kakoe mpocTpaHCTBO Ha3biBaeTcsi 6eCKOHEUHOMEPHBIM EBK/IWZIOBLIM TIPOCTPAHCTBOM?

[TpuBeauTe puMep OeCKOHEUHOMEPHOTO eBK/TH/[0Ba MPOCTpaHCcTBa. OnpeiesTe B HeM CKasipHOe
TIpou3Be/ieHre, HOPMY, METPHUKY.

UTo Takoe CXOLMMOCTB 10 HOpMeE, CXOLUMOCTb B CpelHeM?

Kakasi cucrema dyHKIM Ha3bIBaeTCsl OPTOTOHa/IbHON? [TpuBeAuTe TIpuMep.

Kakasi cucrema ¢yHKLMM Ha3bIBaeTCsi OpPTOHOPMHUPOBaHHOW? T1puBeuTe pumep.

Kakoti psig Ha3biBaeTcs o0muM psigoM Oypre. KakuM cBoiicTBoM 06/1agaroT KosdhduimeHTs Oypbe?

Yro u3 cebs npe/cTaBseT HepaBeHCTBO beccers, paBeHcTBO ITapceBans?

CdopmynupytitTe CBONCTBA MOMHOTH U 3aMKHYTOCTA OPTOHOPMHUPOBAHHOW CUCTEMBI.

3anuiure psg Pypbe 110 TPUTOHOMETPUYECKOM cUCTeMe.

Kak 3anmcarts psify @ypbe /151 YETHBIX U HEUETHBIX (QyHKLIWH?

Korpa psig ®@ypbe, moCcTpoeHHbIH 110 HeKOTOpoi yHKIMM, CXOAUTCS K Hell paBHOMepHO? [loToueuHo?

Kpurtepuu oueHnnBanus (oneHouHoe cpecTBo - CobeceioBaHme)

OueHka Kputepuu orjeHuBaHUs

3a4UTeHO OTBeThI Ha BOIIPOCHI B€pHBI WK HeOITylleHbl He3HAUYUTe/IbHbIE OILLIOKH.

He 3auTeH0  OTBeTa HeT; OTBET He BePeH W/WU/IH COZIeP>KUT rPyOyI0 OLIHOKY.

5.2. OnucaHue MIKaJI OIeHUBaHUA Pe3y/IbTaTOB 00yuyeHHs MO0 JUCIUIIMHE IPH MPOMeXXyTOUHOMH
arrecranuu



IMIkana OIl€eHMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI[PIFI

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO OouYeHb
J10X0 XO0pOoI1110 OT/IUYHO NMPeBOCX0/{HO
POBaHH HUTEe/IbHO pHTe/ILHO XOpo1I0
ocTH
KoMIeT
eHIUH
(uHpUK
aropa
AOCTHK He 3a4YTeHO0 3auTeHOo
eHHUs
KoMIeT
eHIHI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o . 3HaHUM B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHUYecKoro o obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOMIYCTUMBI | COOTBETCTBY obbeme, o
3HAHWUN HIDKe - oLIeM 3HaHWH B
HeB03MO>KHOCTb Y ypoBeHb 1o1eM COOTBETCTB
MHUHUMAJTbHBIX - rporpamme obneme,
3HaHUS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamMme yIoLLeM
o TpeboBaHUH. MO/rOTOBKU TIpeBBIIIAOLIe
3HaHUU [HormyieHo MOJTOTOBKHU rporpamMme
Nmenu mecto . Jony1eHo M [IpOrpamMMy
BCJIe[ICTBHE MHOTO . JonyieHo MO/JITOTOBK
rpy6bie oIMOKH HEeCKOJIbKO MO/ITOTOBKHU.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHCc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMEeHUSL. IIpomeMoHCTp
OCHOBHBIe OCHOBHBIe
OTcyTcTBHE OCHOBHBI® PertieHbl HpOBaHbI BCe
ITpu perennn yYMeHUSI. YMeHUSI.
MUHUMaJbHBIX yMeHusl. BCe OCHOBHBI®
o CTaH/IapTHBIX PerreHs! Peruens! Bce
YMeHH. PettieHnl Bce | OCHOBHBIE yYMeHHUs..
3a7iau He TUIIOBbIE OCHOBHBIE
HeBo3moxHOCTB OCHOBHEBIE 3a7,auu C Perens! Bce
MIPOZIEMOHCTPUD | 3a/jauu C 3a7lauu C
OLIeHUTb Ha/IMuKe 3afau. OT[ieJIbHBIM | OCHOBHbBIE
YmeHus N OBaHbI HerpyObIMU | Herpy6bIMU
yMeHU BbinonHeHs! | 1 3ajaum.
OCHOBHbIE olIMOKaMH. | OLIMOKaMHU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BrinonHeHbl
ymeHnust. imeu | BeinonHeHs! | BeinosHeHb!
OTKasa B [I0JTHOM €HHbIMU BCe 3a/laHus, B
MeCTo rpy0Obie BCE BCe 3aZlaHusI
obyuatorerocs ot obbeme, HO | HeJjoueTaM | TMOJHOM
OIINOKM 3a/laHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneMe 6e3
He B obbeme, HO
o BLITIOJTHEH He/IoueToB
[10JTHOM HEKOTOpble
HefloueTaMu | bl BCe
obbeme c
3ajlaHyis B
HefloueTaMu
10JTHOM
obbeme
Nwmeetcsa
OTcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJIbH [IpogemoHC
6a30BbIX ITpu perennn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHBI TIpomemMoHCTp
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBbIKH
HaBBIKOB 6a3oBbie HPOBaH
HeB03MO0>KHOCTb 3a7lau He HaBbIKU TIPU npu .
b0 41 HaBBIKY TIPA TBOPYeCKHUH
OLIeHUTb HaJIMuMe | MPOJeMOHCTPUD pelLleHnn pelLleHrun
HaBbiku perIeHyst pelLeHnH TIOAXOZ, K
HaBBIKOB oBaHbI 6a30BbIe CTaHJAPTHBI HecTaHzapT
CTaHJapTHbI CTaH/,APTHEI pelLleHuI0
BC/Ie[ICTBHE HaBBIKU. VIMenu X 337jau C HBIX 337a4
X 3a7au C X 3azay 6e3 HeCTaH/|apTHbI
oTKasa MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM omboK u X 3ajau
obyuarorierocsi Ot | OIUOKH u o1IMOOoK U
u HeJIoueToB
oTBeTa HefloueTaMu He/loueToB
He/loueTaMu
IIIkana OLI€CHUBAHHUA ITPH ITIPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NO/rOTOBKH
NPeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPLIX HarpaBieHa
3aYTeHo IUCLMIUIMHA, CHOPMUPOBaHBI Ha YPOBHEe He HIDKe «IPEeBOCXOJHO», TPOJEeMOHCTPUPOBAHBI
3HaHWs, YMEHHUs, BJJiIeHHUsl 10 COOTBETCTBYHOIMM KOMIIETEHL[MSIM Ha YpOBHE BbILe




MpelyCMOTPEHHOT'0 TIPOrpaMMoi

OT/INYHO Bce KoMmmeTeHIMM (4YacTW KOMIeTeHLUH), Ha ¢oOpMHpOBaHHMe KOTOPHIX HarpaB/eHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIIIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, COPMUPOBAHbI HAa YPOBHE He HIDKe «0UeHb XOPOLLIOo»

XOpOILI0 Bce kommereHUMM (4acTM KOMIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLITUTNHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».

B/IETBOPUTEIb KOMIleTeHLUM (YacTh KOMIleTeHLui), H MHpOBaHHe KOTOPbIX HarpaB/eH
OBJIETBOPHTE Bce kommere ac omrieTe a ¢o OBaHHe KOTO arpaB/jieHa
HO JUCLIIUTAHA, C)OPMHPOBAHLI HAa YPOBHE He HIDKE «Y/[OBIIeTBOPHTEBHO», IIPY 3TOM XOTS OBI
0[jHa KOMITeTeHL{UsI CHOpMUPOBaHa Ha YPOBHE «YZOBIETBOPUTETEHO»

HeyjoB/eTBopuTe | XOTs Obl O7Ha KOMIIeTeHLMst CHOPMHUPOBaHAa Ha YPOBHE «HEY/|OB/I€TBOPUTEJIBHOY.
JIbHO

He 3a4YTeHO

TJI0X0 XoTs1 6bI 0/JHA KOMITETeHLUs1 COPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJIbHBIE 3aflaHUsI WM HWHbIe MaTepHa/bl, He00XoAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTalMM C YKa3aHHeM KpHUTEPHEeB HX
OLIeHUBAHMS:

5.3.1 TunoBbie 3apaHusa (oneHOUHOe CpeACcTBO - KOHTpo/IbHBbIE BONPOCHI) A/ OLIEHKH
chopmupoBanHocTa KommnereHnuu OIMTK-1

1. Uro Takoe fAelicTBUTe/bHBIE UKcaa? B ueM Boipa)kaeTcs I/laBHOe OT/IMUKE MEXKIY PALMOHAIBHBIMU U [IeHCTBUTETbHBIMU
yycaaMu?

CdopmysmmpyiiTe onpeiesieHre OKPECTHOCTH TOUKH X € R.
CdopmympyiiTe omnpeiesieHHe €-OKPECTHOCTH TOUKH X € R.
Cdopmynmpyiite orpe/esieHHe OKPECTHOCTH +0o.
Cdopmympyiite orpe/esieHHe OKPECTHOCTH —oo.

CdopmynupyiiTe ompe/esieHHe OKPECTHOCTH oo,

2. Cdopmynupyiite orpefesieHrsl OrpaHUYEHHOr 0, HeOTPAHMUEeHHOT0 MHO)KEeCTBa.

Kakoe ynciio Ha3bIBaeTCsi BepXHel IpaHbi0 MHOXKecTBa. [laiiTe onpe/esieHre TOUHOM BepxHel (HM)KHEH) TpaHd MHOXKeCTBa
Bcerpa nu cyijecTBytoT TOUHbIE BepXHUe I'PaHU MHOXKeCTBa?

3. ChopmynupyiiTe onpefiesieHre rpejiesa rnocjefosarenbHocTH. ChopMyaUpyiiTe orpeiesieHre CXOsILeics
(pacxopsieiics) mocsieioBaTe/IbHOCTU. Kakasi moc/iejoBaTeIbHOCTb Ha3bIBaeTCsl OeCKOHeYHO Masiol (6ecKoHeuHO 60/IbILIO!
CKOJIbKO TIpeJiesIoB MOKET UMeTb CXOZSIIasICs M0C/Iel0BaTeTbHOCTh?

4, IlepeunciuTte CBONCTBA IIpe/ie/IOB, CBsI3aHHbIE C HepaBeHCTBAMU.




5. ChopmynupyiiTe onpeziesieHre OrpaHHYeHHOM (HeorpaHUYeHHOM) [10C/Ie/{0BaTeIbHOCTH.

6. Besikast u CXOoAIasacsd rnoc/jieoBaTe/ibHOCTb Ol"paHI/ILIEHEl? Bcesikas nu OrpaHMuYeHHas 1oc/ie0BaTe/IbHOCTb CXO,E[I/ITCH?

7. CchopmynupyiiTe cBoiicTBa 6eCKOHEUHO MasbIX MociesioBaresibHOCTel. Chopmynupyiite orpesiesieHrie MOHOTOHHOM
nocsiefoBarenbHOCTH. ChopmyupyiiTe ornpe/esieHre Bo3pacTarolei (yObIBaroleii) nocaesoBarebHOCTH. Ecu
TI0C/Ie/l0BaTeIbHOCTh MOHOTOHHAS, OHa OyZieT UMeTh rpefien?

8. Kak omnpepesnsercs uyucio e?

9. Copmynupyiite oripefeneHre ¢pyHaamMmeHTanbHOM nociegoBarenbHocTU. Chopmynupyiite Kpurepuii Kot
CYII[eCTBOBaHUS TIpe/iesia MoC/Iej0BaTeTIbHOCTH.

10.JatiTe oripefeneHue YacTUYHOTO Tipedesna. ChopMyMpyiTe KpUTepUid YUaCTUYHOTO TipeZiesia. YTo Takoe BepXHUM (HIDKE
Tipe/iest Moc/ie/I0BaTeTbHOCTH?

Kakas cBsi3b MeXay CXOAMMOCTBIO IT0C/1eJ0BATe/IbHOCTU U ee YaCTUYHBIMU Hpe,IIEJIaMI/I?

11. CchopmynupyiiTe onpefenenue 1o ['eiiHe ripefena GyHKIUN.

12. Chopmynupyiite onpegenenvie no Komm lim(x - a)[(f(x)=b)], rae a, b € R. IIpusegure cooTBeTCTBYOIMI IPUMEP (
reoMeTprUYeCcKOU UTIOCTpaLueit).

13. Ccopmynupyiite onpegenenue rno Komm lim(x — a)[(f(x)=+o]|, rae a € R. IIpuBeguTe COOTBETCTBYIOLIMIA MpUMep (C
reoMeTpUUecKoi UItoCcTpaLyeit).

14. Chopmynupyiite onpegenenvie no Komum lim—(x — 0)[(f(x)=0). [TIpuBeauTe cooTBeTCTBYOLMI pHMep (C
reoMeTpHUUeCcKOU WIIoCTpalyeit).

15. Chopmynupyiite ornpefiesieHre 6@CKOHEUHO Masion (YHKIHU.

16. CchopmynupytiTe onpeesieHrue 6€CKOHEUHO O0/BIION QYHKIWH.

17. CchopmynupyiiTe onpesiesieHrie 6eCKOHEUHO MasbIX (GyHKLMI OJHOTO TIOPsZAKa.

18. CchopmynupytiTe onpe/iesieHHe SKBUBA/IEHTHBIX 0eCKOHEUHO MasTbIX (DYHKIIUH.

19. Chopmynupyiite onpezeneHue nopsizika MajoCTH OfHON GYHKLMU OTHOCHUTEILHO JIPYTOil.

20. CopmynmupyiiTe orpeseneHue NpyparieHus QyHKINH.

21. CopmyupyliTe orpeiesieHre HENPephIBHOCTH (PYHKIMY B TOUKe (JIF000e).
CdopmynupyiiTe onpe/iesieHle HellpepbIBHOCTHU (DYHKLIMM Ha MHOXKECTBe.

CdopmynupyiiTe onpe/eieHre TOYKU pa3phiBa.




CdopmynupyiiTe orpe/iesieHre TOYKU yCTPAaHUMOTO pa3phIBa.
CdopmynupyiiTe oripe/iesieHre TOYKU pa3pbiBa I-ro poga.

Cdopmynupyiite oripeienieHre TOUKU paspbiBa II-ro poza.

22. ChopMyupyiiTe OCHOBHBIE CBOMCTBA HETIPEPHIBHBLIX (BYHKIIMIM Ha OTpe3Ke (TeopeMbl Betiepiirpacca, TeopeMbl Bosibija
Korim).

23. Haiite knaccruKaluio TOYeK MHOXKeCTBa Ha UMC/IOBOH MPSIMOIA.

24, Kakoe MHO>K€CTBO Ha3bIBAETCSI OTKPBLITHIM? 3aMKHYTHLIM? MOJKET JIU MHOXXECTBO OBITb OTKDBITHIM U OTHOBPEMEHHO
3aMKHYTbIM?

25. CopmynmpyiiTe onpeeneHre IPOU3BOAHON (DyHKLIMU B TOUKeE.

26. ChopmynupyiiTe omnpezesieHre 0HOCTOPOHHeM MTPOM3BOAHON QYHKLIWU.

27.Chopmynmpyiite ornpe/esieHre IPOU3BOAHOMN N-TO TIOPsiZKa.

28. Chopmynupyiite onpefiesieHne auddepeHupyemMoii GyHKIUYA B TOUKe.

29. ChopmyupyiiTe onpefiesieHre aAuddepeHiraa epBoro mopsika.

30. Kakoii reoMmeTpruueCcKuil CMBbIC/T UMeeT MPOU3BOJHast PYHKLWHU B TOUKe U AuddepeHiuan GyHKIMU B TOUKe?

31.ChopmynupyiiTe onpeziesierre auddepeHifrana n-ro mopsaka.

32. CchopmynupyiiTe HeoOX0JUMOe U 1OCTaTOYHOe yCaoBHe auddepeHIpyeMOCTH QYHKIMY B TOUKE.

33.Cdopmynnpyiite TeopeMy 0 CBsi3u A depeHIMPyeMOCTH U HelPepbIBHOCTU (YHKLIMU.

34.Kak HaillTi Ipon3BoHY0 (guddepeHLan) npousBeeHys. Kak HaiiTh pou3BoHyt0 (ArddepeHLIam) 4acTHOTO.

35.B yeM 3ak/r0uaeTcsi CBOMCTBO MHBAPHAHTHOCTH (popMbl 3anucy AuddepeHiidana nepsoro nopsigxa. [IpogeMoHcTpupyi
HEeWHBAapUAaHTHOCTh (POPMBI BTOPOTO AddepeHIana.

36. CchopmynupyiiTe orpe/iesieHre Bo3pacTatolieii ctporo (Hectporo) dyHkiuu. ChopmMymmpyiiTe orpe/iesieHre YObIBArOIL
cTporo (HecTporo) GyHKIHH.

Cdopmynupytite orpe/iesieHie MOHOTOHHOH (DYHKIIUU.

CdopmynupyiiTe onpe/esieHre JTOKaJIbHOTO MUHUMYyMa (MakCUMyMa).

37.CdhopmyupyiiTe 0CHOBHBIE TeopeMbl 0 AuddepeHIMpyeMbIX Ha uHTepBasie GpyHKuusax: @epma, Posns, Jlarpanka. Kaki
C/liefICTBUS U3 TeopeMbl JlarpaHka Bam U3BEeCTHBI?

38. Uto takoe ¢opmyna Teitnopa?

39. Chopmynupyiite orpeziesieHle CTPOTOro JIOKA/JILHOTO MUHUMYMa (MakCUMyMa).




Cdopmynupyiite onpefenenye skctpeMyma. CQopMyupyiiTe onpesiesieHue cTpororo skcrpeMyma. Copmynupyiite
oripefiesieHNe CTaloHapHOU Touku. CopmynupyiiTe orpeziesieHre KpUTHIeckoi Touk. ChopMynupyiite HeobxoauMoOe
yciioBre 3kcTpemyMa? CopMyIupyiiTe OCTaTOUHbIe YC/I0BUS SKCTpeMyMa?

40. Kakas Touka Ha3bIBaeTcsl TOUKo# reperuba guddeperuypyemoit GyHKmmn?

Cdopmympyiite Heo6XoAKUMOe yCI0BHe TOUKHY repernba. ChopmymupyiTe J0CTaTOUHOE YCIOBHUE TOUKH Teperrda.

41.Chopmynupyiite ornpejiesieHre BepTUKaIbHOM, HAKJIOHHOW acuMnTOThl. CHopMyupyliTe He0OX0JUMOE U AOCTaTOYHOE
yCJIOBHE Ha/IM4YMsI HAKJIOHHOW aCUMITTOTBI.

42.Yto Takoe epBooOpa3Hasi U HeorpeZeneHHbIH uHTerpan? CopmynupyiiTe CBOHCTBa Heomnpe/je/ieHHOro uHTerpasa. el
paBeH UHTerpas OT CyMMbI QYHKLIWN?

PaBeH /i1 uHTerpas OT Npou3BeZieHus (PyHKIMI IPoX3BeeHHI0 UHTerpasioB OT 3TuX (¢yHKUuii? [IprBeauTe rpuMep.

43. TlepeurcuTe MPOCTEHIIINE paljOHAIbHbIE APOOH.

44. Kakoe BbIp@)KEHHE Ha3bIBaeTCs AuddepeHIiaibHbIM OMHOMOM?

45.TTpu KakMX YCIOBUSX U depeHIiaibHbI OUHOM UHTErPUPYETCS B 3/IeMEHTAPHBIX (QYHKIUSIX?

46. ChopmMynupyiiTe MOHATHE OTIpe/le/IeHHOTO UHTerpasna (uHTerpana Pumana).

Kakoe ycnoBue siBisieTcsi He0OX0AUMBIM I7TsI UHTETPUPYEMOCTH (PYHKIMN?

47.Yto Takoe cymMmbl [IapOy ¥ 3aueM OHU HY>KHBI?

48. Kakvie GyHKLWY SBJSIOTCS MHTETPUPYEMbIMU 110 PrimaHy?

49. Yto Takoe UHTETpas C IepeMeHHbIM BEpXHUM TpeiesioM? KakuMu CBOHCTBaMU 00/1a/1aeT UHTerpasl C epeMeHHbIM
BepxHUM MpezenoM? Kakas CBsI3b MeXX[ly OIlpeie/IeHHbIM U Heolpe/e/leHHbIM UHTerpaioM?

50. Kak 3afiaeTcst KpyBast Ha IJIOCKOCTH U B IpocTpaHcTBe? UTo Takoe napaMmeTpu3salyst Kpusoii? Copmypyiite
orpefiesieHNe JJIMHBI AYTU U COPSMIIsieMOM KPUBOIA.

51. Kak orpefienisieTcsi Tioiazib Ma0cKoit guryps mo 2Kopaany? Kak HailTy TUio1aZb KpUBOIMHEHHOW Tpareru,
KPMBOJIMHEHHOTO ceKTopa? Kak HalTH MI01a/ib T/I0CKOM (PUTyphI C MTapaMeTpruiecKy 3ajJaHHOM rpaHuLiei?

52. Kak HalTH MI0Ia/ib MOBEPXHOCTU U 00beM Tes BpalleHus1? UTo Takoe BEKTOpHOe MpocTpaHcTBO Rn? [laliTe omnpe/eel
eBKJIW/I0Ba IIPOCTPAHCTBA.

Kakoe TMMPOCTPAHCTBO HA3BIBAETCHA METpI/I‘-IECKI/IM? Yro gBnseTcs rnpeaejaiom nocjienoBaTe/IbHOCTHU B IIPOCTPAHCTBE Rn?

53. Urto Takoe MOKOOpAMHATHAs CX0AUMOCTh? UTO Takoe TTOBTOPHBIe Tpejiesbl PYHKLUWHU ABYX repeMeHHbIX? ChopMyupy
orpeziesieHye Tipe/iesia GyHKIMU HECKO/ILKUX TTePeMeHHBIX.

54. Kakasi pyHKIUsI Ha3bIBaeTCsI HEIPepPhIBHOW B TOUKE TI0 COBOKYITHOCTU TIepEMEHHBIX?




Kakas ¢JYHKHHH Ha3bIBAETCA HenpeprBHOﬁ B TOUKe II0 OTAe/IbHBIM HEPEMBHHBIM?
Kakoe MHO>KeCTBO Ha3bIBaeTCsI KOMIIAKTHBIM?

Cdopmynupytite kputepuii bonbliaHo-BeliepiiiTpacca KOMITaKTHOCTA MHOKECTBa.

55. Kakoe MHOKeCTBO Ha3bLIBAeTCS CBSI3HLIM?

CdopmynupyliTe CBOMCTBa HelPepLIBHBIX (DYHKI[MI Ha KOMIIAKTHOM MHOeCTBe (TeopeMbl Beliepiirpacca, TeopeMa
Kanropa).

CdopmynupyiiTe CBOWCTBa HellpephIBHBIX (DYHKI[MI Ha CBS3HOM MHOXKecTBe (TeopeMbl bonbiiano-Korm). [latiTe omnpefere
YaCTHOM MPOU3BOJHON (YHKIIUU.

56. Kakast ¢pyHKLMs ABYX ITepeMeHHbIX Ha3biBaeTcs AuddepeHIpyeMoii B TOuke?

Ecmm ¢yHKIMSA MMeeT YacTHBIE POU3BO/IHBIE B TOUKeE, Oy/ieT /it oHa auddepeHiupyeMoii B 3o Touke? Chopmynupyiite
JocraTouHoe yciaoBue auddepeHrrpyeMocTy GYHKIMM B TOUKe. UTO Takoe KacaTe/bHast TUIOCKOCTb ¥ HOPMaJib K
TOBEPXHOCTHU?

57. Hanmre ¢opmyny Teiinopa g/t GyHKLHMM MHOTMX TIepeMeHHbIX.
Kakasi ¢pyHKLMs1 Ha3bIBaeTCs 3a[JaHHOW HesIBHO?

KakuMm yc/10BUsIM JI0/DKHA y10BIeTBOPATE GyHKUus F(X,y), uToOb! ypaBHeHue F(X,y)=0 orpezessio B OKpeCTHOCTH TOUKH
eIMHCTBEHHYIO HelpepbiBHYIO (DYHKIIHIO Y(X) Tak, uTo y(x0)=y0. [Ipu KakvuX yCI0BUsX 3Ta GYHKIUS OyaeT
muddepeHLIpyeMOil B OKpeCTHOCTH TOUYKH X07?

KakuMm yc/ioBUsIM JI0/DKHA y10BeTBOPSTEH GyHKUMs F(X,y,2), uTo0b1 ypaBHeHMe F(X,y,z)=0 orpeziensio B OKPeCTHOCTH TOT
(x0,y0) emIMHCTBEHHYIO HEMPEPLIBHYIO (PYHKIUIO Z(X,Y) TaK, uTo z(x0,y0)=z0. IIpy Kakux yC/I0BUSAX 3Ta PyHKIUsS OyAeT
mnddepeHLpyeMoii B okpecTHOCTH TOUKH (x0,y0)?

58. Kakas QpyHKUMs Ha3bIBaeTCs 3aZlaHHOM HesIBHO CUCTEMOW ypaBHEHU?
CdopMynupyiiTe TeopeMy 0 HesiBHOUM (DYHKIMM, 3a/laHHOM CUCTeMON ypaBHeHUM?
Uro Takoe 3aMeHa IepeMeHHbIX ?

[Jaiite onpeseneHue JT0KaabLHOTO 3KCTpeMyMa (GyHKIIMU HECKOJIBKUX TlepeMeHHbIX.

Ccdopmymmpyiite Heo6XoAKUMOe YCIOBHE JI0KaIbHOI0 SKCTPEMYMa, 0CTaTOUHOE YC/I0BHe JIOKaIbHOT0 SKCTPEMyMa.

59. Kakasi Touka Ha3bIBaeTCsl TOUKOM yCJIOBHOTO 3KCTpeMyMa (YHKLIMM HECKOJIbKUX repeMeHHbIX? Kak HaliTh yCIOBHBIN
3KCTpeMyM (pyHKIMH?

B uem 3aksmouaeTcst MeTo/; MHOXKUTesel Jlarpanka? Uto Takoe urcioBoit psia? Uto HasbiBaeTcst cymmoit psiga? Kakoi
YKMC/IOBOM PsiJ] Ha3bIBAeTCs CXOAAIIMMCS (pacxoasiiumcst)?ChopMyTupyliTe He0OX0JUMOE YCIOBUE CXOJUMOCTH YHC/IOBOT
psizga? Eciu oO1mii uieH psifia CTPEMUTCS K HYJIF0, UTO MOXKHO CKa3aTh 0 cxoAauMocTH psifia? Chopmynupyiite kputepuid K
CXOZAMMOCTH YHMCJIOBOTO Psifia.

60. Kakoii uncioBol psifi Ha3bIBaeTCsl FapMOHUYECKHM U TIOUeMy OH TaK Ha3bIBaeTCsi?




CXOZUTCS JTU TapMOHUYECKUH psij| v TToueMy? Kakoit urc/IoBoi psiji Ha3bIBaeTCsl 3HAKOMOIOXKUTeMBHBIM? ChopMyaupyiiTe
TIPU3HAKY CXOJUMOCTH 3HAKOTIOI0XKUTEILHOTO YUC/IOBOTO Psifia. (OrpaHUUEHHOCTD TI0C/Ie/I0BAaTe/IbHOCTH YaCTUYHBIX CyMM
TpU3HaKy cpaBHeHus, [Tamambepa, Koiin, nHTerpansHbiii npusHak Komu-MaknopeHa). Korjja roBopsiT, UTo psii CXOJUTCS
abco/roTHO? Y CJIOBHO?

61.Mo>XHO /11 TIpY HaXOXKJ€HUU CyMMBI psiZia I0/1b30BaThCsl CBOMCTBOM aCCOLIMaTUBHOCTH CJI0yKeHUs? Korza 3To BO3MOXH
Mo>kHO /11 [IPY HaXOXK/IeHUH CyMMBI psifia TI0/Ib30BaThCsl CBOMCTBOM KOMMYTAaTHBHOCTH C/10)KeHUs1? Korzia 3T0 BO3MOXKHO?
Cdopmysmmpyiite npu3Hak JIedOHUIIa CXOAMMOCTH 3HaKOUepeyIomerocs psijia. Kak orjeHUTb 0CTaTOK 3HaKOUepeyIOIIero

psanfa?

Cdopmynupytite npr3Haku Jupuxie u AGesisi CXOAUMOCTH IMPOU3BOJIBHBIX PSJIOB.

62. [daiite noHATHs (PyHKLIMOHAILHOM 0C/IeJ0BaTe/IbHOCTH, PYHKLIMOHAILHOTO psifia.

Kak HaliTH 06/1acTh CXOMMOCTH (QYHKI[MOHATBLHOM MOC/Ie/[0BaTeIbHOCTH, (YHKI[MOHAILHOTO psizia? JlaiiTe ornpe/iesieHye
MOTOUeYHON U paBHOMEPHOM CXOJUMOCTH Ha MHO>KeCTBe (PYHKLIMOHA/IbHOU TT0C/Ie/I0BaTe/IbHOCTH, (PYHKLIMOHATBHOTO PSJIE
CdopmynupyiiTe IprU3HAKA PABHOMEPHOUW CXOAUMOCTH (PYHKIIMOHATBLHOMW TI0C/Ie/JOBaTeTbHOCTH, (DYHKI[MOHABHOTO psijia
(xpuTepuii Koii, goctaTouHble pyu3Haku Beliepiiirpacca, Iupuxie, Abesns).

63.I1pu Kakux yc/IoBUsX A/151 (PYHKLMOHA/IBHOIO psifia CripaBe//IMBhl C/leflyHollyie CBOMCTBA: «Ipefiesl 0T CYMMbI paBeH CyM!
TpefesioB», «MHTErpaj OT CYMMBI PaBeH CyMMe UHTEerpajioB», «[IPOM3BOJHASI OT CYMMBI paBHa CYMMe TTPOM3BOJHBIX» ?

Kakoit psif Ha3biBaeTcs cTerieHHbIM? Kak HaMTH pafinyC CXOJUMOCTH CTeTeHHOTO psifa? UTo sB/sieTcst 06/1aCThI0 CXOAMMO
CTeleHHOro psifa?

CXofuTcsi JIM CTeNeHHOM psif| B 06/1aCTH CXO[MMOCTH PaBHOMEPHO?
Bynet iu HerpepbIBHOM CyMMa CTeIeHHOro psiia B 00/1acTH CXOUMOCTH?

Korza rosopst, uto ¢hyHKLS pack/ia/ibIBaeTCsl B CTENIeHHOM psifi B HEKOTOPOU TOYKe?

64. Kak orpefieniTh, pacK/a/ibIBaeTcsi M1 QYHKLMS B CTelIeHHOH psf?
Kakue crernieHHble psifibl MOJKHO TIOTyUUTb [IPY Pa3/ioXKeHUH (PyHKIMN?
Kaxkasi pyHK1Ms1 Ha3plBaeTCsl aHATUTUYeCKOU?

CdopmynupyiiTe TeopeMbl BeliepiiTpacca 0 pABHOMEPHOM TTPUOJTMXKEHUM HEMPepPBIBHBIX (PYHKIUI Ha OTpe3Ke
TPUTOHOMETPUUECKUMU U anrebpanyecKuMU MHOTouwleHaMu. KakoBo 3HaueHUe 3TUX TeopeM?

Kakoe rpocTpaHCTBO Ha3bIBaeTcsi 6eCKOHEYHOMEPHBIM €BKJ/IH/I0BBIM TIPOCTPAHCTBOM?

[TpuBeauTe MpUMep OeCKOHEUHOMEPHOT0 eBK/TH/[0Ba MpocTpaHcTBa. Onpe/iesTe B HEM CKalspHOe TPOU3BeleHre, HOpMY,
METPHUKY.

UTo Takoe CXOIJUMOCTb TI0 HOPMe, CXOAUMOCTh B Cpe/iHeM?

Kakast cucrema yHKIMI Ha3bIBaeTCsl OPTOTOHaIBbHOW? [IprBeuTe TipuMep.

65. Kakas crctema ¢yHKLMI Ha3bIBaeTCsi OpPTOHOPMUPOBaHHOM? [IpuBearTe rpumep.

Kaxkoit psif Ha3biBaeTcs obium psagom @ypre. Kakum cBoicTBOM 06/1aar0T KosddunyeHTs @yphe? UTo U3 cebs
ripeficTaBisieT HepaBeHCTBO beccerns, paBeHcTBO [lapceBans? ChopMynupyiiTe CBOMCTBA MOHOTHI U 3aMKHYTOCTH
OPTOHOPMHPOBAHHOW CHCTeMBI. 3anuiuTe psig, Pypbe 10 TPUrOHOMEeTpUUecko cucteMe. Kak 3amucaTh psj Pypbe Ajis




YETHBIX ¥ HEUETHBIX (DYHKITUIA?

Korga psig @ypre, TOCTPOEHHBIH 110 HEKOTOPOW (BYHKLUH, CXOJUTCS K Hell paBHOMepHO? TToToueuHo?

Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - KOHTpPO/IbHBIE BONPOCHI)

OrjeHka KpuTepuu orieHuBaHUs

NIPEeBOCXOHO YpoBeHb 3HaHUI B 00beMe, TIPeBBILLIAOLIe M ITPOrpaMMy TIOATOTOBKH

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIO IT[eM MPOrpaMMe TOATOTOBKH, 6e3
OT/IMYHO
[6)111510]0):4

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOLL| eM ITPOrpaMme IOArOTOBKHU.
OueHb XOpOLLO
[ory1ieHo HeCKOJIbKO HeCyIeCTBEeHH bIX OIIMO0K

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLL] eM IPOrpaMMe TIOATOTOBKH.

XOpOILO

Iomy1iieHo HeCKOMbKO HerpyObIX OO0k

MMHUMAaTBEHO IOy CTUMBIN YPOBEHb 3HaHWH. J]OTyIIIeHO MHOTO HEeTPyObIX
y/IOBJIETBOPUTE/TLHO y yP flonym Py

OILIMOKH.

YpoBeHb 3HAHUI HIKe MUHHUMAa/IbHBI X TpeOoBaHUA. VIMesn MecTo rpyObie
Hey/IOB/IETBOPUTETEHO

OLINOKH.

OtcyTCTBHE 3HAHWI TEOPeTUYeCKOo To MaTeprasa. HeBO3MOKHOC Th OLIEHUTb
TJI0XO0

TMMOJ/IHOTY 3HAHUU BC/1eACTBHE OTKaA3ad 06y‘—IaI-OH.IEFOCH OT OTBETa

5.3.2 TunoBble 3ajaHus (OLeHOYHOE CpPeJACTBO - 3ajauu) //is OLeHKH C(hopMHPOBaHHOCTH
kKomneTennuu OTTK-1

ITpumepsl 3apau:
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KpuTepuu oneHnBaHus (0LleHOYHOE CPeACTBO - 3a/ja4uu)



OueHka Kpurtepuu oLieHUBaHUs

[TposeMOHCTPUPOBaHbI BCe OCHOBHbIE yMeHUs,.PellieHbI BCce OCHOBHbBIE 3a/lauyl.

TIPEeBOCXOTHO
BhInoiHeHb! BCe 3a/jaHusl, B TIOJTHOM 00BeMe 0e3 He/[oueToB
[Tpo/ieMOHCTPUPOBAHBI BCE OCHOBHbIE YMEHHSI,PeIlIeHbl BCe OCHOBHbIE 3a/JauM C

OT/IMYHO OT/IeJIbHBIMUA HECYII[eCTBeHHBIM HeZI0UeTaMH, BBITIO/THEHBI BCe 3a/IaHUS B ITOJTHOM

o0OBeMe.

IIposeMOHCTPUPOBaHEBI BCe OCHOBHBIE YMeHMs. PellleHbI Bce OCHOBHBIE 3a/jauy .

OYeHb XOPOLIO
BrInonHeHsI Bce 33/laHsl, B IOJTHOM 006beMe, HO HEKOTOpbIe C HefjoueTaMu.

[IpoieMOHCTpHUPOBaHbI BCe OCHOBHBIE YMeHUsI. PellieHbl BCe OCHOBHbIE 3a/1auu C
XOpOIII0 HerpyObIMU OlIMOKaMH. BhITIO/IHEHBI BCe 3ajaHus], B TIOJTHOM 00beMe, HO
HEKOTOpbIe C HeJloUeTaMHu.

HpO,I[EMOHCTp HNPOBAHBI OCHOBHbBIE YMEHUA. PellieHbI TUTIOBBIE 3aa4uu C

YJIOB/IETBOPUTE/IEHO

HerpyObIMU oIlMOKamMu. BBITO/THEHbI BCe 3a/laHKs HO He B TIOJTHOM 00beMe.

I1pu perleHNY CTaHAAPTHBIX 33/1a4 He TIPOZ€MOHCTPUPOBAHbI OCHOBHBIE YMEHHUSI.
Hey/IOB/IETBOPUTE/ILHO

Vimenu MecTo rpy0ble OIIMOKY.

OTCyTCTBHME MUHUMAbHBIX YMeHHH . HeBO3MOXKHOC Thb OLIeHUTb Ha/ln4re YMeHHUH
TI0XO

BC/1eACTBHE OTKA3ad 06y‘—131-0H1€FOCH OT OTBETa

6. YueOHO-MeTOUUECKOE H HH(OpMaIMOHHOE o0ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. ineuH B. A. OCHOBBI MaTeMaTUUeCKOTO aHamu3a : Yueb. ayist By30B. U. II. OCHOBBI MaTeMaTHUeCKOTO
aHaym3a: B 2-x u. Yacts 11 / Wneun B. A Ilo3HsK 3. I'. - 5-e u3z., crepeot. - Mocksa : PUSMATIIAUT,
2022. - 464 c. - PekomeHjoBaHO MuHHCTEpPCTBOM 00pa3oBaHusi Poccuiickoii deiepariyivi B KaUeCTBe
yueOHMKa /151 CTYJeHTOB (PM3NUeCKHX CIeluanbHOCTel U crietpanbHoCTH "TIprKkiagHas Mmatematuka'. -
Knura u3 komnekuyn ®U3MATIINT - Maremartuka. - ISBN 978-5-9221-0537-8.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=802930&idb=0.

2. KypapsiBues JleB [ImutpueBud. KpaTkuii Kypc MaTemaThuueckoro aHanusa. T. 1. [JuddepennmansHoe 1
WHTerpajabHOe UCUUCIeHrst GYHKLWUN 0JHOM repeMeHHON. Psizibl : YueOHUK. - 4-e u3[. - MockKBa :
W3parenbckas ¢upma "dPusnko-matematuueckas murepatypa” (PYUI3MATIINT), 2015. - 444 c. -
ITpodeccronansHoe obpa3zoBanue. - ISBN 978-5-9221-1585-8., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=620670&idb=0.

3. Kyapsiues JleB [IMutpreBuu. KpaTkuii Kypc MaTeMaThueckoro aHanusa. T. 2. [IuddepeHiipansHoe 1
WHTerpajabHOe UCUNCIeHrs1 GYHKLUM MHOTUX IepeMeHHbIX. ['apMoHuuecKuit aHamus : YuebHoe nocobue.
- 3-e u3[l. - Mockga : M3fatenbckas pupma "®usnko-mareMatuueckasi iureparypa’ (PU3MATIINT),
2003. - 424 c. - BO - bakanaBpuart. - ISBN 5-9221-0185-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=621730&idb=0.

4. Nemuposud b. I1. YncneHHbie MeTobl aHanm3a. [Ipubmmkenue GyHKImM, auddepeHiiyanbHbie U



vHTerpasbHble ypaBHeHus / [lemuzosuu b. [1.,Mapon U. A, Illysanosa 3. 3. - 5-e u3A., crep. - CaHKT-
[TetepOypr : Jlaub, 2022. - 400 c. - PekoMeHz0BaHO HayuHO-MeTOAMUeCKUM COBETOM T10 MaTeMaTHKe
MuHucTepcTBa 06pa3oBaHusi M HayKu P® B KauecTBe yueOHOTr0o mocoOust [i/isi CTYJEHTOB BY30B,
obyuaroiiuxcs 1o HarpaBiaeHussM 510000 «EcTtecTBeHHbIe HayKu U MaTeMaThKa», 550000 «TexHuueckue
Hayku», 540000 «ITegarornueckre HayKu». - Kavra u3 kosiekuuu Jlanb - Matematuka. - ISBN 978-5-
8114-0799-6., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=799673&idb=0.

[ononHuTebHas TUTEpaTypa:

1. ®uxrenronsy I'. M. Kypc auddepenipanbHOro 1 uHTerpaabHoro ncurcienus. B 3-x tt. Tom 1 :
yueOHUK 715t By30B / @uxteHronbli I'. M. - 17-e u3g., crep. - Cankr-IletepOypr : Jlanb, 2023. - 608 c. -
Knura u3 komiekuyu Jlans - Matematuka. - ISBN 978-5-507-45809-7.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=859125&idb=0.

2. @uxtenrosbl ['. M. Kypc auddepeHijpaibHOr0 U UHTerpaabHOro ucurcienus. B 3-x Tt. Tom 2 :
yueOHUK A/is1 By30B / duxTeHrosnsl] I'. M. - 17-e u3g., crep. - Cankt-IletepOypr : Jlansb, 2023. - 800 c. -
Kuura u3 konnekiuu Jlans - MaTtemaTuka. - ISBN 978-5-507-47277-2.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=883765&idb=0.

3. @uxtenronsl] I'. M. Kypc auddepeHiipanbHOro U UHTerpaabHoro ucurcienus B 3-x T1. Towm 3 :
yueOHUK /151 By30B / duxTenrosnsl] I'. M. - 14-e u3g., crep. - Cankt-IletepOypr : Jlanb, 2023. - 656 c. -
Bubsmorp.: foCcTymHa B KapTOuKe KHUTH, Ha caiite SbC Jlanb. - Knura u3 kosnekiuu JlaHb -
Matematuka. - ISBN 978-5-507-47239-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=876886&idb=0.

4. Hukonsckuu C. M. Kypc marematnueckoro ananusa / Hukonsckuut C. M. - 6-e usg., crep. - Mocksa :
OU3MATIINT, 2001. - 592 c. - PekomenioBaHo MuHuctepcTBoM obpa3oBanus Poccuiickoit efepauyiu
B KauecTBe y4eOHOT0 1ocoOus A1 CTYJeHTOB BBICIINX yueOHBIX 3aBe/ieHHi. - Bubmorp.: foctynHa B
KapTouke KHUrH, Ha canute ObC Jlanb. - Kuura n3 kosnekiyuu ®U3MATI/INT - MaTtemartuka. - ISBN
978-5-9221-0160-8., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=665764&idb=0.

ITporpammHoe obecrieueHue 1 IHTepHeT-pecypcChl (B COOTBETCTBUH C CO/iepKaHUeM JTUCIUITAHBI):

https://e-learning.unn.ru/enrol/index.php?id=6864
https://e-lib.unn.ru/MegaPro/Web/SearchResult/ToPage/1

7. MaTepHua/IbHO-TeXHHYECKoe o0ecreyeHUe JUCHUIIMHBI (MO /1)

YueOHble ayJUTOPHU [/ TIPOBE/IeHUs] YUeOHBIX 3aHATHH, IPeAyCMOTPEHHBIX 00pa30BaTebHOM
MPOrpaMMOM, OCHaIleHbl MYJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
Cpe/icTBaMH 00yUeHUsI.

[TomerieHust 711 CaMOCTOSITe/TbHOM pabOThI 0OYYaroIMXCsl OCHAI[eHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IeKTPOHHYIO
MHGOPMAaLIMOHHO-00pa30BaTeIbHYIO Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
noArotoBKu/crietianbHocTH 09.03.03 - [puksiagHas UHPoOpMaTHKa.



ABTop(b1): PenoTKUH AHApel MuxaiinoBuy, KaHAUAAT PU3MKO-MaTeMaTHUeCKUX HaykK, JIOLIeHT.
3aBenytomuii kadeapoii: Kanvuun Anekceil BsuecnaBoBud, 10KTOp (GH3UKO-MaTeMaTUUeCKUX HayK.

[Tporpamma ofj06peHa Ha 3ace/jaHUM MeTOANYeCKOM Komuccu ot 17.12.2025, mpoTtokos Ne IpOTOKO
Neb.
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