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1. Mecro nucuumiauabl B cTpyktype OIIOII

I[I/ICHI/IHJ'II/IH& OTHOCHTCS K 00s3aTEILHOM YacTH.

Ne MecTO IMCHUIUIMHBI B Y4e0HOM CraHgapTHBIN TEKCT AJI aBTOMATHY€CKOT0
BapHaHTAa IJIaHe 00pa3oBaTe/JLHOH 3ano0/IHeHUus1 B KOHCTpyKTOope PIL/I
NPOrpamMMbl
1 bioxk 1. [ducuummuuel (Moaynu) | Qucuunmuua b1.0.05 «MatemaTudeckuil aHamus»»

OOs3aTenpHas 4acTh

OTHOCUTCI K  oOs3arenpHol vactu  OOII
HaIlpaBJICHUs HOJITOTOBKU 02.03.02
«DyHaMeHTaIbHas nHpopmaTuka u

WH(POPMAIIMOHHBIE TEXHOJIOTHIY.

2. Ilnmanupyemble pe3yabTaThl 00y4eHHUsI M0 JUCHUILJIMHE, COOTHECEHHbIE C IUIAHNPYeMbIMH
pe3yJibTaTaMH OCBOCHHUSI 00Pa30BaTeIbHOM NPOrpaMMbl (KOMIETEHUUSIMUA U HHAMKATOPAMHU
AOCTHKEHHMsI KOMIIEeTeHUil)

I[Inanupyembie pe3yJibTaThl 00y4eHHUsI IO TUCIUTLIMHE HaumeHnoBanue
(Moay.110), B COOTBETCTBUY C HHIMKATOPOM J0CTHKEHUSI OII€HOYHOT0

Popmupyemble KOMIIETeHII U cpeacTBa

KOMHUETCHIH HNuaukarop Pe3yabTaThl 00yueHus

(kox, conepanue JNOCTHIKEHMSA N0 AUCHUIIHHe* *

KOMITETEHIIHH) KOMMeETEeHIIUU™

(xonm, congepxanme
WHAUKATOpA)

VK-1 Cnocoben | VK-1-2. Ymeem | Ymemo cobecedosarue

OCJ/WQC'm@/lﬂmb COOMHOCUMDb B60CNPUHUMANMD, 0606%[(1111b u anaiusupoeanto
ungopmayuio

NOUCK, DPA3HOPOOHbIE ABNEHUS.

KpumuuecKuu u

AHANU3 U CUHME3 cucmemMamu3uposams

unghopmayuu, ux 8 pamxax

NpUMEHAMb uU3OpanHbIX 61008

cucmemHuwlll npogeccuoHanbHol

no0X00 ons | deamenvHocmu
peutenus

NOCMABNIEHHbIX
3adau




OIIK-1: Cnocoben
NPUMEHSMb
¢yHOamenmanoHvle
3HAHUS,
nonyuenHble 8
obnacmu
MaAmemMamuyeckux
u (unu)
ecmecmeeHHblx
HayK, u
UCNONIL308AMb UX 6
npogeccuonanbHou
oesmelbHoCmu

OIIK-1.1.: 3uaem
OCHOBHBLE NOJIONCCHUS
U KOHYenyuu 6
obracmu
MaAmemMamuyeckux u
ecmecmeenHblX HayK,
bazosvie meopuu u
OCHOBHYIO
MePMUHOLO2UIO

3namo

Tonsamue uucno6oil hociedosamenbHOCmu, ee
npeoena.

Onpedenenue npedena yHKyuu 6 mouke no
Tetine u Koww.

Knaccugurayuio mouex paspuviea pynxyuu.
Tonamue npouzeodnoii u ougpgepenyuana.
Ilpoussoonvie u oughgpepenyuanst vicuiux
nopsokos. @opmyna Jletionuya.

Teopemy Depma 0 HeoOXOOUMOM YCIOGUU
JIOKANLHO20 IKCHPEMYMA.

Dopmyny Tetinopa.

Ilpasuno Jlonumans packpoimusi
HeonpeodenenHocmell.

Tonusamue nepeoobpasnoll u HeonpeoenenHo2o
unmezpana.

Cymmut [lap6y u ux ceoticmsa. Kpumepuii
unmezpupyemocmu.

Onpeodenenue pagHomMepHoll HeNnPepbIGHOCU
dyHryuu.

Ceoticmea unmezpana ¢ nepemeHHbIM GePXHUM
npeodenom. Qopmyna Heromona-Jletionuya.
Tousamue xpueoii Ha niockocmu u 8
npocmpancmee. [lapamempusayus Kpugoi.

cobecedosanue




THonamue gynkyuu MHO2UX NEPEMEHHBIX.
Locmamounoe ycnogue
oughgpepenyupyemocmi.

Heobxooumoe ycnosue noxanvrozo
IKCmpemyma.

Tonamue uucnosozo psoa.

THouamusa gyuxyuonanvnoil
noc1e008amenbHOCuU U QYHKYUOHATLHO2O0
psoa.

Tonamue pagnomepHotl cxoOuMocmu
@DYHKYUOHATIbHBIX PSIO0S.

Tonamue cmenennozo psoa.

Humezpanul ¢ beckoneunvimu npedenamu,
3asucawue om napamempa.

Humezpansl om neozpanuieHHuix QyHKyul,
3asucawue om napamempa.

Diineposvl unmezpanoi.

Teopemvl Beiiepuimpacca o pagHoMEPHOM
NPUOIUICEHUY HENPEPLIBHBIX QYHKYUT HA
ompe3Kke mpuoHOMempui4ecKumu u
aneebpauyecKumMuy MHO20UIEHAMU.
Locmamounvie ycnogus pasHomeprou
cxooumocmu pso0os Dypove.

Hnmeepan @ypwe u npeobpasosarue Pypove.

OIIK-1.2: Ymeem
ocyujecmensme
nepeuyHblil coop u
aHanu3z mamepuanda,
UHMEPNPEemupoBams
PA3TUYHBLE
mamemamuyeckue
00vexmul

Ymemnw
1. Haxooumbw epanu mHodcecmaa.
2. Buiuucaame npedenvl YuCio8bix
nociedosamenvHocmen u yHKYull, C6s13aHHbLE
0 o
- !

C Heonpe()eﬂeﬂﬂocmﬂmu 0

o -0,
w—o00, 17,

3. Haxooumw npoussoouvie u ouggpepenyuavt
BbICUUUX NOPAOKOS, YPABHEHUE KACAMENbHOU K
epauxy gynxyuu 6 mouxe.

4. [Iposodums noinoe ucciedo8anue QyHKyuu
U HAQ OCHOBAHUU OAHHO20 UCCLE008AHUSL
CMpPOUmMs 3CKU3bL 2pAPUKO8 YHKYUL
3A0AHHBIX GHO U NAPAMEMPUYECK.

5. Unmezpuposams npocmetiuiue Opoou,
BbIPAIICEHUS, PAYUOHATLHO 3AGUCAUUE O
MPUSOHOMEMPUYECKUX (DYHKYULL,
oughgepenyuanvrolii GuroM.

6. Ilpumensmo onpeodenenHblil uHme2pai s
peuenus 3a0ay, CEI3aHHbIX ¢ OnpedeieHuem
OUMbL OYeU U CNPAMISEMOU KPUBOLL, NIOWAOU
NIOCKOU (ucypul, RIOWAOU HOBEPXHOCU
epauenus.

7. HaxoO0umwv Kpammuvie u nOGMopHble npeoeiivl
dynxyuu.

8. Uccneoosamsv nenpepulenocms GynKkyuu no
COBOKYRHOCHU NEPEMEHHBIX U NO OMOETbHbIM
nepemMeHHbIM.

9. Haxooumbs KxacameuvbHylo nioCKOCHb U
HOPMAJIb K NOGEPXHOCHIL.

10. Buiuucnams cmapuiue npousgooHule
Hes16HbIX QYHKYUILL.

11. Haxooumo noxanvuwiil, 2100a1oHbll
IKCMPpeMyM PYHKYUU Ha MHOdIcecmae,
VCNIOGHYLIL IKCMPeMYM QYHKYUU.

11. Hccredosams cxodumocmov psoos ¢

3a0aqu




nomowwio npusznaxos Jlaramoepa, Kowu,
Paabe. Humeepanvhwiti npusnax cxooumocmu.
12. Hccneoosams cxooumocme
3HAKOUEPeOYIOWUXCA PA008 C NOMOUbIO
npusHnaxa Jleilonuya

13. Ilpumenams npusnaxu Abens u Jupuxne
071 UCCIeO0BAHUS CXOOUMOCIIU NPOU3BOTILHBIX
Ps00s.

14. Uccnedosamsv cxooumocme
DYHKYUOHATBHBIX PSO0E HA PABHOMEPHOCHIb C
nomowwo kpumepust Kowu pagnomephot
€cXooumMocmu u 00CMAmMoOYHbIX NPUSHAKOS
Betiepwumpacca, Abens, Jupuxze.

15. Haxooumw obaacms u paduyc cxooumocmu
CMeneHHo20 psaod ¢ UCNOb308AHUEM opMYT
Hanamoepa, Kowu u Kowu-Adamapa.

16. Hccrneoosame nHecobcmeeHmble uHmespaivl
1 u 2 poda na cxooumocmeo, a unmezpao,
3asucawjue om napamempos, Ha cCXoOUMOCms U
PABHOMEPHYIO CXOOUMOCTb.

17. Ilpumenamo Diinepossl unmezpanvl K
8bIYUCTIEHUIO HEKOMOPbIX ONPeOeleHHbIX U
HecoOCMBEeHHbIX UHMESPATO8.

18. Packnadwieams nepuoouueckyro u
NPOU3BOTLHYIO (PYHKYUIO, ONPEOeNeHHYIO HA
ompeske, 8 mpueoHomempuueckuti psi0 Pypve
U BbIACHAMb XAPAKMepP CXO0UMOCU
NOTYYEHHO20 PAOA.

3. CTpyKTypa u coep:kaHue TUCHMIIHHBI

3.1 TpynoeMKoCTh AUCHUTIIMHBI

o4yHas ¢popMma
o0yueHust
OO0mas Tpy10€eMKOCTh 153ET
Yacos 1o yueOHOMY IUIaHY 540
B TOM 4HcJie
KOHTaKTHasi padora: 262
- 3aHATHSA JEeKIMHOHHOI0 THIIA 192
- 3aHATHSA CEMUHAPCKOI0 TUIA 64
- Tekymuii KoHTpoJib (KCP) 6
caMoCToOsITe/IbHasi padoTa 170
IIpomMe:kyTouHasi aTTeCTAIUS —IK3aMeH 108
B Tom umncie:
1 cemecTp
OO0mast Tpy10eMKOCTh S3ET
Yacos 1o yueOHOMY IUIaHY 180
B TOM 4mcJje
KOHTaKTHasi padora: 66




- 3aHATHS JIEKIIHOHHOI0 THIA 64
- 3AHATHSA CEMMHAPCKOI0 THIIA

- TeKyuii KoHTpoJb (KCP) 2
caMoCTosITe/IbHAs padoTa 78
IIpoMeskyTOUHas aTTeCTAIUA —IK3aMeH 36
2 ceMecTp

O0uas Tpy10eMKOCTh 43ET
Yacos 1o yyeOHOMY ILUIAHY 144
B TOM 4HcJe

KOHTAaKTHasi padora: 66
- 3aHATHSA JIEKIIMOHHOT0 THIIA 64
- 3aHATHS CEMHUHAPCKOr0 THIA

- TeKymi KOHTpoJIb (KCP) 2
caMoCToOsITe/IbHAsI padoTa 42
IIpoMeskyToUHasI aTTeCTALIUS — IK3aMeH 36
3 cemecTp

O0umas Tpy10eMKoCTh 6 3ET
YacoB 1o y4eOHOMY ILIAHY 216
B TOM 4HcJje

KOHTAKTHasi padora: 130
- 3aHATHA JIEKIHOHHOI0 THIIA 64
- 3aHATHA CEMHUHAPCKOIO0 THIIA 64
- TeKyluii KoHTpoJb (KCP) 2
caMoCTosiTe/IbHAsA padoTa 50
IIpomexyTo4HAas1 aTTEeCTAUSA — IK3aAMEH 36

3.2. Conep:xanue TUCHUTIITUHBI

CXOI[I/IMOCTI: u npenen YUCTIOBON TIOCIICAOBATCIIBHOCTH.

HaumeHoBaHUe H KPATKOe COJep:KaHue Pa3eioB H Bcero B TOM 4HcJjIe
TeM JUCUUILIMHBI (4acor) KOHTaKTHasi padoTa (padoTa BO B3aHMO/IEHCTBHH € CamocrosTens
npenogaBaTesieM), 4achl Hast
1 cemectp U3 HAX padora
E 5 2 Bceero| o6yuaromerocs
= £ 5 §_ = E‘ KOHTa| Yachl
E 2 E 2 = g o KTHBI
= o s = =« R S = X
= % = = = = = =
B R E B g E S S F 4acoB
BBenenue. IIpeamer maTemaruueckoro anamusza. Odepk
UCTOPUH pa3BUTHSL MaTeMaTHYeCKOro amammsa. | 1 1 1
Maremarrnieckasi CHMBOJIMKA, 0003HAUCHHSI.
P. OcHOBHBIE MOHSAITHS U 0003HAYEHHS
YucnoBas npsimas. UHcIoBble MHOXECTBA: MPOMEXKYTKH,
uHTEpBaisL, Tydd. OKpecTHOCTh Toukd. OrpaHHYCHHBIC 1 18 5 0 5 13
HEOTpaHNYCHHbIE MHOXKECTBA, TPAHU MHOXKECTBA.
CymecTBOBaHHE  TOYHBIX  IpaHeil  OrpaHHYEHHBIX
YHCJIOBBIX MHOXKECTB.
3. YnciioBble N0OC/I€10BATEILHOCTH.
. 24 11 0 11 13
Ompenenenne YHCIIOBOH MIOCIIE0BATEIEHOCTH.
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CBoiicTBa IPENENOB M YHUCIOBBIX MOCIEIOBATEILHOCTEH.
Teopema O e€IMHCTBEHHOCTH THpenena, Teopema o0
OTPaHMYCHHOCTH  CXOJSINEHCS  MOCIEeIOBATEIbHOCTH,
MpeACNbHBII TIepexo]] B HEPaBEHCTBAX, apu(pMETHISCKUE
JEHUCTBHSL CO  CXOMALIMMHUCS  TOCIIEAOBATEIbHOCTSIMU.
BeckoHeyHO Maiible W GOJIBIIKE MOCICIOBATEILHOCTH,
cBs3b Mexkay HuMH. CBOiHcTBa OECKOHEYHO MAbIX
M0CJIEI0BATEILHOCTEM.

IIpenen MOHOTOHHOW mocienoBareNbHOCTH. Yucio e.

TpunTmn BIIOXKEHHBIX OTpPE3KOB.
TToamocaenoBaTeIbHOCTH. Teopema Boubiiano -
Beiiepiurpacca. IIpenenbHble TOYKH YHCJIOBOTO

MHOK€CTBA. BepXHuil nu HMXKHUN npenesnst
nocnenosarenbHocTd. Kputepuit Komm cymecTBoBanust
npezena. [TonHoTa 4ucn0BOM NPSAMON.

4. Mpenen pyHKuun:

OyHKIMU  AeffcTBUTENbHOrO  IepeMeHHoro. OO6macTb
olpe/ieNieHHUsl, ~ MHOXECTBO  3HAUEHHH. PaBenctBo
¢ynkumit. I'paduk  ¢yaxuun. OmnpeneneHue mpenesa
¢yaxknmn B Touke mo Ieiine m Komm. Teopema
SKBHBAJIEHTHOCTH OIpezeneHUuH. JlokanpHas
OrpaHUdYeHHOCTh (yHKIHHU, uMmeronieil npexen. CBoiicTa
npenenoB ¢ynknuit. IIpenen cynmepmosummu. IlepBerii u
BTOPOI 3aMeyarelibHble MPEAEIBL. Packpeitue
HeonpeeneHHocTeil. OIHOCTOPOHHME MpEeAenbl U HX
CBS3b C JIBYXCTOPOHHMMH mpeznenamu. O6o0meHne
MOHATHS Mpezena: OeCKOHEYHO Oonbiune (GYHKIHH,
npeaensl  Ha  OeckoHeuHoctH.  Kpurepmit  Kowmm
CYIECTBOBAHMSI KOHEYHOT0 Tpenena (GYHKIUH B TOUKE U
Ha OECKOHEYHOCTH.

25

12

12

13

5. HenmpepbiBHBIE pyHKIMH:

PasnuyHBle ONpENeNeHNs HEeNpephIBHOCTH (YHKIUH B
TOuKe. ApupMeTHdecKue IeHCTBUS HaJl HENPEpPHIBHHIMU
¢ysxumsimu. HenpepbiBHOCTS cynepniosuiun. CrnencTust
BTOPOTO  3aMeYaTeNbHOTO  MpEjena. CaoiicTBa
HenpepbBHBIX  (QyHKuuMA. JlokanbHas — yCTOHYMBOCTH
3Haka. Toukw paspeiBa dynkrmu. Kinaccupukarms Touek
paspeiBa  ¢yHkmun. HempepblBHOCTH — (QyHKIMH —Ha
MHOXKECTBE. HemnpepbIBHOCTH 3JIeMEHTapHBIX (QyHKIHH.
Teopema Beiiepmrpacca 9 OTrpaHHMYEHHOCTH
HENPephIBHON (YHKIMM Ha OTpe3Ke M JOCTIKEHHH
TOYHBIX rpaHed. Teopema O MPOMEXKYTOUHOM 3HAUYECHUH
HENpEpBIBHOW  (yHKIMK.  YCIOBHA  HENPEPHIBHOCTH
MOHOTOHHOH (yHKIMM Ha oTpeske. Teopema o
HenpepbIBHOCTH ~ oOpatHoi  ¢yHkimuu.  CpaBHeHHE
OecKOHEYHO ManslX  QYHKIWA.  ODKBHUBaJCHTHBIE
0ECKOHEYHO MaJble BETMYNHBI M UX NPHMEHEHHE PH
BBIYHCIICHNH TIPEJIEIIOB.

25

12

12

13

6. [IpousBogHast GyHKIMM:

3amauy, TNPUBOAAIIME K MOHATHIO  HPOH3BOJHOM
¢ysxumn. CpenHsis ¥ MCHOBEHHAs CKOPOCTb M3MEHEHHS
nponecca. IlpomsBonnas u auddepeHnnan (GyHKIUU B
TOUKE. JuddepenumpyemMocts (yHKIHH.
T'eomerpuyeckuii CMBICTT TIPOU3BOTHOM "
muddepentmana. Kacarensnas x rpaduky dyHKImu B
Touke. CBolicTBa TpPOW3BOAHBIX M AUDepeHIHanoB
¢ynkumit. [IpousBogHas cynepno3uuuu ¥ 0OpaTHOM

[in%:iNi78 Tabmauna MIPOM3BO/THBIX.
Juddepenuupyemocts 3JIEMEHTAPHBIX yHKIHA.
OyHKIMA ¥ KpUBBIE Ha  IDIOCKOCTH,  3aJaHHBIC
napamMeTpHUYECKH. JuddepenuupoBanne GbyHKIMH,
3alaHHBIX ~ MapaMmerpuuecku. [loHatue  kpuBoit B
MIPOCTPAHCTBE. IMapamerpuzanust KPHUBOIf.

OKBHMBAJICHTHOCTh NapaMeTpu3aluii. ['aaxue u KycouHo-
ITIaJIKUe KpUBBIC. YpaBHEHHs! KacaTebHOW M HOPMalH K
TIJIOCKOM KpHBOIA, 3a/IaHHOM napaMeTpUIECcKH.
VuBapuanTHOCTE  (opMBl  mepBoro  audepeHnyana.
[punoxenuss  muddepeHnrana K  NPUOTIKSHHBIM
BBIYMCICHUAM 3Ha4yeHHil ¢yHkumu. IlpousBomHble U

23

10

10

13




mupdepeHuansl  BEICIINX HOPSAAKOB H HX CBOMCTBA.
Gopmyna  Jleiibuuma.  HemmBapuanTHOCT,  (OPMBI
1 depeHIIaNoB BEICIIEro IOpsIKa.

7. OcHoBHble TeopeMbl 0 auddepeHIHPYEMBIX
(YHKIMSAX U UX IPHIIOKEHHS

JloxaneHbeli dkcTpemyM ¢yHknuu. Teopema @epma o
HEOOXOAUMOM  YCIOBHH  JIOKaJbHOTO  JKCTPEMyMa.
Teopemsl Poss, Jlarpamxa u Ko o cpennem. @opmyna
KOHEUHbIX mnpupamenuid. JlokansHas dopmyna Teitnopa.
Ocrarounblii wieH ¢opmyisl Teitmopa B dopme Ileano.
IIpencrapieHre OCHOBHBIX JJIEMEHTAPHBIX (OYHKLHUHA 110
¢dopmyne Teitnopa - Makmnopena. [obansHas popmya
Teiinopa Ha otpeske. PasnuuHble npeacTaBlICHUS
octaTouHoro wieHa (opmynsl Telnmopa U ero oneHka.
IIpumenenne Qopmynsr  Teiopa IpH  BBYHCICHUSIX
(yHKIU Ha OTpe3ke. BrIuncienue npeenos ¢ MOMOIIBIO
dopmynbr  Teiinopa. IlpaBuna JlomuTanst pacKpbITHS
HeonpeeneHHocTeil. Kpurepuii MOHOTOHHOCTH (YHKIHH.
JloctaTouHble  YCIOBHS ~ JIOKAJBHOTO  JKCTpEMyMa.
HampaBneHus1 BEITYKJIOCTH, BOTHYTOCTH (GyHKINH. Touku
neperuba. JlocraroyHoe yciioBue neperuda. ACUMIITOTHI
¢ynkuu. OOmas cxema HUCCIEAOBAHUS U HOCTPOCHUS
rpadpukoB  byHkuun. — Haxoxnmenue
skctpeMymMa  GyHkumu.  [IpuOamkeHHblE  METOJbI
HAXOXJICHUS! KOpPHEH ypaBHEHuUIl. MeTon eneHus oTpeska
[OIOJIaM, METOJ XOpJ, METOJ KacaTelbHOH, OLeHKa

I100a1bHOTO

TOTPEIIHOCTH.

26

13

13

13

Texymuii konTpoJb (KCP)

ITpome:kyTOUHAS ATTECTALUS - IK3aMeH

36

Hroro

180

64

66

78

HaunmenoBanue u KpaTkKoe cojiepkaHue pa3aejioB u
TeM ITUCUHUIIIMHBI,

2 cemectTp

Bcero
(uac
bI)

3ausTus
VIEKIHOHHOT0

THIIA

3ausTus
CeMHHAPCKOro

THIIA

BansTust

i1aGopaTopHoro

THIIA

Bcero
KOHTA
KTHBI

qyacos

1. HeonpeiesieHHBII HHTErpaJI:

TlepBooOpazHas u HeonpeaeneHHbld nHTerpan. OCHOBHbIE
CBOMCTBa nHTErpaia. Tabmuna HHTErpasos.

Meron 3aMeHBl IEpeMEHHOH B
uHTerpane. MHTerpupoBanue 1o 4acTsam.

HEOIIPEACIICHHOM

PamyonansHBlE W JIpOOHO-parMOHANBHEIE  (DYHKIUH.
Pasznoxenue NIPaBUILHOK JIpOOHO-paIMOHATEHOM
byHKIIH B CyMMy npocTeimux npobeit.
WnTerpupoBanne  mpocTeHmmx — apo0ei. Merton
HEONpeIeTIeHHBIX K03 HUIIEeHTOB.

Pannonanusanus HOIMHTETPAbHOM (byHKIHH.
HHrerpupoBanne BBIpaKEHUH, PallMOHAIBHO 3aBHCAIIHX
OT TPUTOHOMETPUUECKHX QYHKIMH.

TToncranoBku Ditnepa. Wnrerpuposanue
muddepertmansroro 6uHoma. Teopema YeOpmmena.

11

2. Onpenenennsnii uaTerpan: (Muterpan Pumana)

Bamaun o mwiomaauM noarpaduka QGyHKIMH, O padore
TIEPEMEHHON CHMIIBI, O MAacce HEOJIHOPOJHOIO CTEPIKHS.
Wnrerpanehele  cymmbl  Pumana. OrnpenieneHHbIN
nHTerpan. MaTterpupyemocts GpyHKIuu no Pumany.

cBoiictBa.  Kpurepnii

Cymmsr  Jlabpy ©  HX

11
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unTerpupyemocty. Konebanue GpyHKINN Ha OTpe3Ke.

OmnpeneneHue PaBHOMEPHON HENPEPHIBHOCTH (YHKIIHH.
Teopema Kanropa. Kimaccel HHTErpHpyeMBIX (YHKIHIA.

CBolicTBa OIPEENCHHOT0 MHTErpana M HHTETPUPYEMBIX
¢ynxumit. Teopembl o cpemnem. 9.5. MuTerpam xak
¢ynkumst BepxHero mnpenena. CBoiicTBa HHTerpana c
nepeMeHHbIM BepXHUM mpeznenom. dopmyna HeroTona-
Jleii6Huma.

Meron 3ameHbI HepeMCHHOfI U HUHTETPUPOBAHUE II0
4acTAM B OIIPEACIICHHOM UHTErpajie.

3. [lpuJio:keHus onpeneaeHHOr0 HHTerpaia

OmnpeneneHue JUIMHBL AYyTM U CHPSIMIIIEMOH KPHBOIL.
Beraucnenne  AUMHBI  AYyrM KPHBOH B PasMYHBIX
koopauHatax. Juddepeniuan 1yru KpUBou.

Omnpenenenne Iiomann IUiockoil ¢urypel. Kpurepnii
KBajpupyemMocT obnactu. KBagpupyemocth 00sacTé co
crpsMIIIeMOl rpaHulieil. Boruncienue riomanm miockux
uryp.

Obbem  Tema.  Kpurepuit  xybmpyemoctn Tena.
Bbruncnenne obbeMa Tena ¢ M3BECTHBIMH CCYEHUSIMH, U
Tesa BPaIEHUs.

[Tnoua s HOBEPXHOCTH BpaIECHHUSI.

11

4. @yHKIHUU MHOTHX NePeMeHHBIX U NpeesIbl:

Apudmernyeckoe EBkiannoBo npocrpanctso. Illaposas u
KyOu4ecKasi OKpeCTHOCTH TOYKH.

IMocnenoBarensHocts B R".  CxomuMocTs W mpenent
nocnefoBatenbHOCTH.  IlokoopAMHATHAsS — CXOAMMOCTB.
Kpurepnii Komm cxoanmocTts nocieoBarebHOCTH B R"

OrpaHuyeHHBIC W HEOrpaHHYCHHbIE MHOXectBa B R" .
Teopema Bosnbiiano-Beliepitpacca.

OTKpBITBIE ¥ 3aMKHYTBIE MHOKECTBAa. KOMITaKTEIL
KpuTepnii KOMIakTHOCTH.

OyHKIIMM MHOTHX TMEpeMeHHBIX. 'paduk QyHKINM nByxX
nepeMeHHBIX. JINHUH M TOBEPXHOCTH yPOBHSI.

Kpatnble u moBropueie mpenensl ¢yHkuun. CpoiicTBa
npezaeno. Kputepuit Komm.

11

5. HenpepbiBHbIe (YHKIHH MHOTUX IIepeMEHHBIX:

Pasnuunble ONpENeNeHus HENpephIBHOCTH (YHKIUM B
TouKe. HempephIBHOCTD 10 COBOKYITHOCTH IIEPEMEHHBIX U
10 OT/ENBHBIM TNepeMeHHbIM. CBOICTBa HENpepbIBHBIX

yHKIMA.

TeopemMa O MPOMEKYTOUHBIX 3HAUYEHHSIX HEMpPEpHIBHOM
(yHknuu Ha cBs3HOM MHOXecTBe. CBoMcTBa (hyHKIHH,
HENpephIBHOW Ha KOMIakTe: Teopema Beitepmrpacca 00
OTPaHMYEHHOCTH M  CYIIECTBOBAHHU  IJTOOANBHBIX
JKCTpEMYMOB, TeopemMa KaHTOopa o0 paBHOMEpHOMH
HEMPEPBIBHOCTH.
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6. Juddepenuupoanue pyHkuun MHOI'HX
nepeMeHHbIX: YacTtHbIe IIPOU3BOHBIC.
JuddepennupyemMocTs yHKIHH B TOUKE.
Jubdepentman  pynknuu.  JlocraTrouHOe  ycloBHUE
T hepeHIPYEeMOCTH.

T'eomerpuueckuii cmbicn auddepenunana. Kacarenbnas
[UIOCKOCTh U HOPMallb K MOBEPXHOCTH. [IpubInmKxeHHbIe
BBIYMCICHHST QYHKIUH C TOMOIIBIO qudepeHiuana.
JubdepenupoBanne CIIOXKHOM (byHKIHH.
WuBapuantHocts  (opmbel  mepBoro  auddepeHmuana.
TpaxkTHYecKue CiaeCTBHS HHBAPUAHTHOCTH.

Tpoussosuast (yHkumuu 10 HanpasieHuro. ['pamuent | 14 8 8 6
(byHKIMH
YacTHbIe MPOU3BOIHEIE BBICHIMX IOPSAKOB. PaBeHCTBO
CMEIIaHHBIX IIPOU3BOHBIX.
Juddepennmans BRICIINX MOpsiaKoB. HenHBapHaHTHOCTE
(opmbl BeicnX quGepeHIHAIOoB.
@®opmyna Teitnopa. OneHka OCTaTOYHOTO 4Wi€Ha H
NpUONIDKEHHOE BBIUNCICHHE (YHKIUH C  HOMOIIBIO
dopmynbr  Teiinopa. ®opmyna Jlarpamxka KOHEYHBIX
NpUpaIeHNH.
7. HesiBHO-3a1aHHbIe pyHKUMU:
HesiBHO-3a/aHHBIe (YHKUMM M CHCTEMa  HESBHBIX
(yHKIUH, OMHOM M MHOIHX IIEpeMEHHBIX. Teopema o
CYILIECTBOBaHUH, €IMHCTBEHHOCTH u
1 depeHpyeMocTH. SIkoOnaH CHCTEMBI (YHKIHH.
. 20 8 8 12
BeruncneHne Npou3BOIHBIX HEIBHBIX (DyHKIIUH.
YpaBHEeHHs KacaTelbHON 1 HOpMalH K TpaduKy GpyHKIHH,
3aJaHHOM HESBHO.
8. DkcrpeMymbl (QYHKHHII MHOIHX IepeMeHHbIX
Heobxomumoe — ycimoBHE — JIOKAIBHOIO — JKCTpPEMyMa.
CranuoHapHbIe TOYKH. JlocraTounsle YCIIOBUS
9KCTPEMyMa.
VYCnoBHBIH 3KCTpeMyM (GyHKIMH. MeToa MHOXHTEIen 17 8 8 9
Jlarpanxa.
I'noGanbuble sKcTpeMyMbl GyHKIMN (O€3yCIOBHBIE U
YCIIOBHBIE).
Texyuuii koutposb (KCP) 2 2
TIpoMe:KyTOUHAS ATTECTAIMS - IK3AMEH 36
Hroro 144 64 66 42
HanmeHnoBaHue H KpaTKoe cojiepkanue pas3/iesioB U - e Bcero
=] = =]
TeM JHCHUILIHHBL = S KOHTa
. ’ Beero = 2 = g = E‘ KTHBI
(4ac = = = = = E
3 cemectp = = =] X
bI) = Er = =) § = s S
=2 = = = =z 8 E 4acos
S o= S3E & s =
= B o kE s &
1. KpaTHble HHTerpajbl
3agaun, IPUBOASIIKE K IOHATHIO KPaTHOTO MHTErpaja.
Omnpenenenre 1 CBOMCTBA JBOMHOTO HHTErpaa. 20 7 14 6

CaezieHMe JIBOMHOTO MHTErpalla K IOBTOPHOMY. 3aMeHa

mepeMeHHBIX.  ['eomerpuueckuifi  cMblcn — siIkoOHaHa
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npeobpazopanust. IlonsapHas 3aMeHa KOOPANHAT.

Tpoiiasle uHTerpansl. CBeleHHE K MOBTOPHBIM. 3aMeHa
nepeMeHHbIX. LlunmHapuyueckas n cepudeckas CUCTEMBI
KOOp/IMHAT B IIPOCTPAHCTBE.

T'eomerpudeckue NpHIOKEHUS [BOWHBIX MHTErPAJIoOB:
obbeM Opyca, oAb HOBEPXHOCTH B Cllydae SBHOTO M
apaMeTPHYECcKOro 3afaHusl.

2 YucoBble psiabl:

Tonsitue umcnoBoro psga. CBs3b € NPUOIHIKEHHBIMH
BBIYMCIICHUAMH. YacTUYHBIE CYMMBI YHCJIOBOTO psija,
CXOAMMOCTh M PACXOIMMOCTh PSIOB. DKBHUBAJEHTHOCTD
CXOJIMMOCTH YHCJIOBBIX psinoB u YHCIIOBBIX
M0CJIEI0BATEILHOCTEM.

OCHOBHBIE CBOWCTBAa YHCIOBBIX psioB. HeoOxomumbrid
npuszHak cxoguMoctd. Kpurepnit Komnm cxoxumoct
YHCIIOBBIX PsAf0B. CXOAUMOCTh TAPMOHUYECKUX PSIJIOB.

3HAKONOCTOSIHHBIE  psimbl.  KpuTepmil  cxommMocTH
3HAKONOCTOSIHHBIX ~ psAfoB.  IIpusHaku  cpaBHEHHUs
CXOIMMOCTH 3HAKOIIOCTOSIHHOTO PAZa.

JlocTaTto4Hble MPU3HAKA CXOAMMOCTH 3HAKOIOCTOSIHHBIX
psanos danambepa, Ko, Paabe. VIHTerpasbHbIil pu3HaK
CXOJMMOCTH.

AOCONIOTHAsT W YCIOBHAsl CXOJMMOCTH IIPOHM3BOJIBHBIX
YHUCIIOBBIX pAnoB. I[Ipu3HaKm abCONIOTHOH CXOJUMOCTH
psanoB. Teopema O NEpPeCTAHOBKE UIECHOB aOCOIIOTHO
cxomsmerocst psga. Teopema Komm o mpousseneHun
a0COJIOTHO CXO/ISIIHXCS PSIIOB.

3nakouepenyrompecss  paapl.  [lpusnak  JleitOHuIa
CXOMMOCTH 3HAKOYEPEAYyomuUXcs psifioB. OLEHKH CyMMBI
U OCTaTKa 3HAKOYEPEAYIOIIEerocs psijia, UX HCIOIb30BaHUE
JUISL OLICHKH MOTPELIHOCTH BBIYHCIICHH.

3HakH AOGens M JlHpuxiie CXOIMMOCTH HPOM3BOJBHBIX
psanoB. Teopema Pumana o 3aBUCUMOCTH CyMMBI YCJIIOBHO
CXOZSILETOC Psiia OT MOPSJIKA CIET0BAHUS YJIECHOB.

24

10

18

3 (DyHKIII/IOHaJ'll)HbIe PpAAbI K NOCJI€A0BATEIbHOCTH

Mousatust  HYHKIHOHAIBHON  TOCTENOBATEILHOCTH |
(YHKIMOHAIBHOTO psifila, WX CXOJUMOCTh B TOYKE H
obacTH. OKBUBAJIEHTHOCTh CXOJMMOCTHU
(hyHKIMOHAIBHBIX MTOCIIEOBATENHLHOCTEH 1 PSIOB.

PaBHOMEpHas CXOAMMOCTh (DYHKIHOHATBHBIX PAZIOB.
Kputepnii  Komm PaBHOMEPHOH  CXOJAMMOCTH.
JlocraTouHble npu3Haku Belepmtpacca, AGens, upuxie
PaBHOMEPHOH CXOMMOCTH (pyHKIIHOHAIBHBIX PAJIOB.

DyHKIMOHANBHBIE CBOWCTBA CyMBI Dsfia, CBSI3aHHBIC C
paBHOMepHOH cxonumocTeio. Teopema o TnoOwIEHHOM
mepexoge K mpexeny.  HenmpepsIBHOCTE — CyMMBI
paBHOMEpHO ~ cxoismierocst psaga. Teopema  Jlunm.
TeopemMbl 0  MOWICHHOM  WHTETPUPOBAHUHM |
i depeHIpoBaHnH.

20

14

4 CreneHHble Psibl

IMonsTre crenennoro psina. Jlemma AGens. O6nacts u
pajyc CXOAMMOCTH. BbIunciieHne paanyca CXOAUMOCTH:

20

14




¢dopmynsr anambepa, Ko u Komru-Anamapa.

CBOICTBAa CTEIEHHOTO psifa: HEMPepbIBHOCTH CYMMBI,
MOYJICHHOE HHTErpUpPOBaHHE U Au(depeHIUpOBaHHE Ha
HHTEPBAJIC CXOUMOCTH.

Psaner Teitnopa. Anamutndeckue GyHKImuU. JloctaTodHoe
yCIOBUE  aHAIUTUYHOCTH.  PasnoxkeHue  OCHOBHBIX
aneMeHTapHbIX $yHKUui B psix Teitnopa.

Tlonsrue psima ¢ KOMIUIEKCHBIMH WieHaMu. DopMyiisl
Ditnepa.

5 HecoGcTBeHHBbIE HHTETPAJIBI:

Kpurepwuii Komn CXOJUMOCTH HECOOCTBEHHBIX
MHTErpajioB II€PBOro poja. 3aMeHa IEpEeMEHHOW U
MHTETpHpOBaHHE MO dYacTaM. OO0oOmenne ¢GopMyIIsl
Herorona — Jleitonuma.

CxoIMMOCTh ~ HHTErpajoB OT  HEOTPUIATENbHBIX
¢ynxnuid. [Ipu3Haku cpaBHEHHS.

Wurerpaibl OT MPOU3BONBHBIX (GYHKUHHA. AGCOTIOTHAS
cxoauMocTh.  IIpu3Haku — aOCONIOTHOW — CXOAMMOCTH.
VYcnosras cxoqumocts. [Ipu3nak Abemns-/Iupuxie.

Wurerpaibl 0T HEOrpaHUYCHHBIX (QYHKIHMA. AGCOTIOTHAS
W yCIOBHas cXOAuMocTb. [Ipu3HaKM CXOAMMOCTH.
OKBUBAJICHTHOCTh HECOOCTBEHHBIX HHTETPajioB 00OMX
THIIOB.

BHbIE 3HaueHUs Kol HeCOOCTBEHHBIX HHTETPAJIOB.

21

15

6 Psinp1 @ypne

Iousarue TapMOHHUKH, aMIUTHTY/IBL, ¢asbL.
Tpuronomerpuueckas cucrteMa dyHKIMl u
TPUTOHOMETPUUECKUH P

OpTOroHaNBHOCTh ~ TPHTOHOMETPHYECKOH  CHCTEMBL.
BerancneHne k03(Q(GUIHEHTOB PABHOMEPHO CXOASIIEIOCs
TPHTOHOMETPHIECKOTO PSZIa YEPE3 ET0 CyMMY.

Onpenenennie  TpuroHomerpuueckoro psga  Dypee.
Tlepnoanueckoe MpOAOKEHUE MPOU3BOIBHOW (DYHKIMU.
Kommnekcnast 3anucs psnoB dypse.

Paznunsle THIBI cxoguMocTH psinoB Oypbe. CXoAUMOCT
B cpelHe KBapaTHYHOM cMbIcie. MHHHMAaIbHOE
cBOiicTBO 0Tpe3koB Pypbe. CtpemieHne K03GhHIIEeHTOB
®ypbe K HyIIO.

IMounennoe muddepeHmpoBaHie W HHTETPUPOBAHHE
psanoB ®@ypoe [loroueunas U paBHOMEpHas CXOAMMOCTH
panoB Dypse. Perynsapusie Touku QyHKIMH.

21

15

7 KpuBoJIMHElHbIe HHTETrPaJIbI:

3amauy, MNPUBOJALIME K TMOHATHUIO KPHUBOJIMHEHHOro
uHTerpana. KpuBoiauHeHHbI HHTErpas nepBoro psja, ero
BBIUKCIIEHHE.

KpuBonunelinbli naTerpan Broporo psjaa. CooTHomeHne
KPHMBOJIMHEHHBIX MHTErpajoB. Beraucnenne
KPHMBOJIMHEIHOT0 MHTErpaa BTOPOro psja.

Opuenrtauust KoHTypa. Ilmockas oqHOCBs3Hasi 00JIACTb.
Hurerpan mo 3aMkHyTOMYy KOHTYpy. Popmyna I'puna.
Brrancnenne miomaneii ¢ nomommsio Gpopmysl I'puna.

23

17
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VYcnoBus HE3aBUCHMOCTH HHTErpaja oT (GOpMBI MyTH
HHTErpupoBaHus. BoccraHoBieHne  (GyHKINH
MePEMEHHBIX I10 ee TOJHOMY Auddepenimany .

TBYX

8 IloBepXHOCTHBIE HHTEIPAJIbI:

OpueHTanus HOBEPXHOCTH. J[ByCTOPOHHUE HMOBEPXHOCTH.
IloBepXHOCTHBIE MHTErpajbl MEPBOIO M BTOPOrO POAA.
BblunicieHre NMOBEPXHOCTHBIX HHTETPAloB C IMOMOILBIO
nBoifHOrO MHTerpana. CBsi3b MOBEPXHOCTHBIX HHTEIPAJIOB.

HOBerHOCTHO OIOHOCBA3HasA 0071aCTh. d)opMyna Crokca.

VcioBrs HE3aBHCHMOCTH KPUBOJIMHEHHOTO MHTErpana mo | 29 10 11 21 8
[IPOCTPAHCTBEHHON KPUBOW OT IIYTH HHTETPHPOBAHHS.

BoccranoBieHre (YHKIMH TpeX I[IEPEMEHHBIX 10 ee

nonHoMy I depeHmuany.

IIpocTpaHCTBEHHO OAHOCBsA3HAs oOnacte. Dopmyra

OcCTpOrpajacKkoro u ee reOMEeTPUYECKUE MPHIOKCHHS.

DIIeMEHTHI TEOPUH ITOJISL.

Texyumii koutposb (KCP) 2 2
IIpome:kyTOUYHAsI aTTeCTALMS - IK3aMeH 36

Hroro 180 64 64 130 50

TGKYH_[Hﬁ KOHTPOJIb YCIICBACMOCTH PCAIIU3YCTCA B Q)opMe OITPOCOB Ha 3aHATUAX CCMHUHAPCKOI'O THUIIA.

[TpoMexyTouHas aTTecTalus MPOXOIUT B TPAAUIIMOHHBIX hopMax (IK3aMeH).

4. Y4yeOHO-MeTOAUYECKOe o0ecrieueHrue CAMOCTOSITeIbHON padoThl 00y4aroIuxcs
Bujabl camocTosiTeIbHOM PadoThl CTYA€HTOB:
BrinosiHeHNE JOMAITHUX TPAKTUYECKUX 3aJaHUI

KOHTpOJ’ILHHG BOIIPOCHI U 3aJaHUAg UIA MPOBCACHUA TCKYHICIO KOHTPOJIA U HpOMeXCYTOqHOﬁ

aTTeCTalluy 11O UTOraM OCBOCHUA JUCHUIIIIMHBI IPUBCACHBI B 1II. 5.2.

5. ®oHJ OIIEHOYHBIX CPEJACTB /IJIsi IPOMEKYTOUYHON ATTECTAIMM 10 TUCHHUILIMHE (MOTYJII0),
BKJTIOYAIOIINI

5.1.

Omnucanue mKaix OILICHUBAHHA PE3YJIBTATOB 06yquI/1$1 110 AUCLIUITIINHE

Yposenb IIkaja oueHUBaHUSA ¢(h)OPMUPOBAHHOCTH KOMIIETEH I

copmupoBan

HocTH fioxe HeY/0BJ1eTBO | Y/IOBJIeTBOPH 0YEHE X0pOIo

KOMNETeHHH PHUTEJIBHO TeJIbHO xopomo oo

(MHAMKaTOpa TPEBOCXOIHO

JAOCTHKEHUS

KOMIIeTeH i) He saureno 3a4TCHO
OtcyTcTBHE VYposenb YposeHb
3HaHUH YposeHb MuHuManbHO | 3HAHHU B 3HaHUU B Yposenb
TEOPETUYECKO | 3HAHUM HMXKE | JOIIyCTHMBIH o0Beme, o0beme, 3HaHUH B
ro MaTepuaiga. | MUHUMalbHBl | YpOBEHb COOTBETCTBYIOL | COOTBETCTBYIOLI | 00BeME,

3HaHuA X 3HAHHH. €M IIporpamMmme €M IIporpaMmme COOTBETCTBYIO yPOBefH’
HeBosmoxkHOC | rpeGopanmii. | Jomymeno [OATOTOBKH. MOJITOTOBKH. meMm SHaHWH B
Th OLICHUTD Wmenn Mecto | MHOrO JomnymieHo JomnymieHo nporpaMme obrewme,
MOJIHOTY rpyobie HETpyOBIX HECKOJIbKO HECKOJIBKO HOJrOTOBKH, TpCBbIIIAOIIC
3HaHHi OLINOKH. OLINOKH. HerpyObIX HECYIIECTBEHH 6e3 ommGok, | MMPOrpaMMy
BCJICACTBUE OIITHGOK BIX OLIGOK MIOATOTOBKH.
OTKa3a
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oOyuaromieroc
s OT OTBETA
OrcyTcTBUE IIpogemoncTpu IIpogemonctpu | Ilpoaemonct IIponemoncT
o Ipozemonctp | = P& ™ pox P pox p | Tlpox p
MUHHMAITEHBI —— POBaHbI BCe POBaHbI BCe HpPOBaHbI BCE HpPOBAaHbI BCE
X YMCHHUIA . Ipu perennn OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIC OCHOBHBIC
HeBO3MOXKHOC | cTaHIapTHBIX yMeHs YMEHUSL. YMEHUSL. YMEHHUS,pENie | YMEHHS,.
Tb OLICHUTH 3aj7a4 He PCLHSHB; Pemensl Bce Pemiens! Bce HbI BCE Pemiens! Bce
HaJTHYHe MPOEMOHCT | o OCHOBHBIE OCHOBHBIE OCHOBHBIC OCHOBHBIC
yMeHHI HUPOBAHbI 3aa4M ¢ 3aJauu . 3aa49M ¢ 3aJaun.
Ymenus 3a7a49H C
- BCJIEZICTBHE OCHOBHBIC HerpyGHIMM HerpyObIMU BEIMOTHEHBI BCE | OTACTBHBIMH BeImostHeHb
OTKa3a YMEHHSI. omGKaMI OIIHOKAMH. 3aJaHusl, B HECYIIECTBEH | BCE 3aJIaHUs,
o0y4aromneroc ) BEIMOTHEHBI BCE | MOJTHOM HBIM B IIOJTHOM
BreimosHeHBI
s OT OTBETa Nwmenu mecto 3a7aHus, B 00BeMe, HO HeIo4YeTaMH,
BCE 3a[aHHs 6 6
rpyobIe Ho He B TIOJTHOM HEKOTOPHIE C BBITIOJTHEHBI 00BEME OE3
ONTHOKH. 00BEME, HO HEIOYETAMH. Bee 3a7aHus B | HEAOHYCTOB
MTOJTHOM
HEKOTOPBIE C MOJTHOM
o0beme.
HeZ0YeTaMHu. o0beme.
- i TpozeMoHCTPH IIponemonctpu | Ilponemonctp | IlpomemoncTp
PH pCIICHIH MEeTCA POBAHEL pOBaHBI MPOBaHEI MpOBaH
OtcyrcTBHE CTaHJIaPTHBIX l\\’/II/IHI/IMaJ'ILHLI Sa30m816 6a30BBIE HABBIKY TBOpUeCKHit
BJIaJICHUS 3a1a4 He i HABBIKH MOIXO K
HaBBIKU
MaTepuajIoM. POJIEMOHCTP TPH PEMICHHH | pemmeHmio
Habo
Heso3mosxHOC Igposaﬁm HaBHI;OB . 1Ipu pereHHn MIPU PELIECHUN HeCTaHz[ap6TH HeCTAHIapTH
Th OLCHUTH a30BbIE CTaHAapPTHBIX BIX 3a/1a4 0e3
Hagbixu h CTaHIapPTHBIX ap A bIX 331124
HaJIH4re HaBBIKH. peuieHus saxau ¢ 3a1a4 0e3 OIIHUOOK U
HaBBIKOB CTaHJAPTHBIX OIIMOOK U HEI0YETOB.
HEKOTOPBIMH
BCJICJICTBHC Nwmenn mecto | 3amad ¢ HEZ0YETOB.
HEIoUETaMH
OTKa3a rpyobIe HEKOTOPBIMH
obyuaromeroc | OLIMOKH. HeIoYeTaMu
g OT OTBETA
IIkaja oueHKU NPy MPOMEKYTOUYHOM aTTecTalluu
Ouenka YpoBeHb OATOTOBKH
[IpeBocxonHO Bce komneTeHIInyM (4acTH KOMIETEHIINH ), Ha (OPMHUPOBaHHE
KOTOPBIX HAIIpaBJICHA IUCIUILIMHA, COPMUPOBAHbI HA YPOBHE HE
HHUXKE «KIIPEBOCXOTHO»
OT1inyHO Bce xommereHiun (4acTH KOMIIETEHIMH), Ha (QopMUpOBaHHE
KOTOPBIX HaIpaBJICHA AWCHUILINHA, C(bOpMHpOBaHBI Ha YpPOBHC HC
HIOKE «OTJIMYHO», TIPU ITOM XOTA OBl OJHA KOMIICTCHIIUS
C(bopMUpPOBAHA HaA OBHEC «OTJIMYHO»
3a4TCHO (b PMHP yp

Ouenp xopomuo

Bce kommereHumu (YacTh KOMIeETeHUMH), Ha (HOpMHpOBaHUE
KOTOPBIX HampaBiieHa JWUCIHILIMHA, COPMHUPOBAHBI HA YPOBHE He
HIDKE «OYEHBb XOPOIIO», NMPU 3TOM XOTS OBl OJHA KOMIICTCHLUS

C(i)OpMI/IpOBaHa Ha YPOBHC «OYCHb XOPOIIO»

Xopomo

Bce xommereHiuu (YacTH KOMIIETEHIWH), Ha (opMHpOBaHUE

KOTOPBIX HalpaBjieHa JAMCLHUIUINHA, COPMHUPOBAHBI Ha YPOBHE HE

HHXKE «XOopouio», IIpu OTOM XOTiA ObI OJHa KOMIICTCHIIUA
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C(l)OpMI/IpOBaHa Ha YPOBHC «XOpOIIO»

chopMUpoOBaHa Ha YPOBHE «YAOBICTBOPUTEIHLHOY

VYnonerBoputenbHo | Bce kxommereHumn (vact KkomneTeHuuil), Ha (opMHpOBaHHUE
KOTOPBIX HalpaBlieHa JUCLUIUIMHA, C(OPMHUPOBAHBI Ha YPOBHE HE
HIKE «yIOBIECTBOPUTEIHLHOY, TP STOM XOTS OBl OIHA KOMIIETCHLIUS

HeynosnerBoputens- | XoTs Obl  0oaHa KOMIETEHIHMS  c(HOpMHUPOBaHaA

c(hopMHUpOBaHa HAa YPOBHE «ILJIOXO»

HE
3a4TCHO

Ha YpOBHE
HO «HCY/IOBJICTBOPHUTEIILHO», HH  OJHA W3 KOMICTCHLIUH  He

ITnoxo XoTs OBI 0JTHA KOMITETEHIIHA C(HOPMUPOBAHA HA YPOBHE ILTOXO0Y

5.2. TunoBbie KOHTPOJIbHbIE 3aJaHUsI UM MHbIE MaTepuaJibl, HEOOXOAUMbIE IJIsI OIleHKH

pe3yJabTaToB 00y4eHHs

5.2.1 KoHTpoJibHbIE BONMPOCHI

Bonpoc Koo
KOMNemeHyuu
(coenacro
P

1. Ymo maxoe Oeticmeumenvhvie yucia? B uem vipasxcaemcs 2nagHoe omauyue mMexcoy payuoHaibHuIMu U OIIK-1

OelicmeumenbHuIMU yuciamu?

Chopmynupyiime onpedenenue okpecmuocmu mouku X €R.

Copmynupyiime onpedenerue e-okpecmuocmu mouxu X € R.

Cohopmynupytime onpedenenue okpecmnocmu +o.

Chopmynupyiime onpeoeneHue OKpecmHoCmu —oo.,

Cohopmynupytime onpedenenue OKpecmHocmu .

2. Cohopmynupyiime onpedeneHus 02paHUYeHHO20, HEOSPAHUUEHHO20 MHONCECHEA. OIlK-1

Kakoe uucno naszvieaemcs eéepxmeil epamnvio muodicecmea. /laiime onpedeneHue moyHoOU 6epxHell (HUJCHel) epanu

MHOdcecmea. Becezoa i cywecmaylom mounvle 6epxHue Spanu MHOXMcecmsa?

3. Cpopmynupyiime onpeoenenue npedena nocieoosamenvrocmu. Chopmynupyiime onpedenenue cxoosuyeucs OIlK-1

(pacxoosuyeiica) nocnedosamenvnocmu. Kaxas nociedosamenvnocms nasvieaemcs 6eckoneuno manou (beckoneuno

60abwo1l)? CKOIbKO NPedenos Moxcen umems cx00Audsaca nociedo8amenbHoCb?

4. [lepeuucnume ceoticmea npedenos, Ces3aHHble C HEPABEHCMEAMU. OIlK-1

5. Cpopmynupyiime onpedenenue 0epanuieHHolU (HeoSpAHUUEeHHOU) NOCIe008aMeNbHOCTIL. OIlK-1

6. Beakasa au cxodsawascs nociedosamenvHocmy ocpanudena? Besxaa au oepanuuennas nocinedogamenvrHocms | OIIK-1

cxooumes?

7. Coopmynupyiime ceoticmea 6eckoneuno manelx nociedogamenvrocmeti. Ceopmynupyiime onpederenue | OIIK-1

MOHOMOMHOU — NOCNE008aAMENTbHOCIU. Copmyaupyiime  onpedenenue  gospacmaioweti  (yovigaiowyeil)

nocnedosamenvHocmu. Ecau nociedoeamensHocms MOHOMOKHAA, OHA 6y0em umemdv npeden?

8. Kax onpeodensiemcs uucno e? OIIK-1

9. Copmynupyiime onpedenenue @ynoamenmanvhou nociedosamenvuocmu. Ceopmynupyiime xpumepuii Kowu | OIIK-1

cyuecmeosans npedeia nocied08amenbHOCmuU.

10./[laiime onpedenenue uacmuunozo npedena. Cpopmynupyiime kpumepuii uacmuyno2o npeoeia. Ymo maxoe OIlK-1

8ePXHULL (HUMICHULL) npeden nOCe008amMenbHOCU?

Kaxas c6s36 Medncoy cxooumocmpio nociedo8amenbHoCmu U ee YacmuyHblMu npedeiamu?

11. Céhopmynupyiime onpedenenue no I eiine npedena gynxyuu. OIIK-1

12. Copmyrupyiime onpedenenue no Kowwu limp(x—a)i (f(x)=b)] , 20e a, b € R. Ipuseoume | OIIK-1

coomeemcmeyowuil npumep (¢ 2e0MempuyecKkol uLICmpayuel).

13.  Cgopmymupyiime onpederenue no Kowwu limp(x—a)isl [f(x)=+0)] , 20e a € R. Ipuseoume | OIIK-1

CcoOmeemcmeyIowuil npumep (¢ 2e0MempuyecKoll uLICmpayuel).

14. Cpopmynupyiime onpedenenue no Koww lim(x—w)i [f(x)=0] . Ilpuseoume coomsememeyiowuii npumep (¢ | OIK-1

2e0MempuiecKoll UAToCcmpayuetl).

15. Cghopmynupyiime onpedenenue beckoneuno maiol GyHKyuu. OIIK-1

16. Chopmynupyiime onpedenenue beckoneuno 6016U0U GYHKYUU. OIIK-1
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17. Chopmynupyiime onpedenenue beckoneuno manwvix GyHKyuil 00HO20 NOPAOKA.

OIIK-1

18. Chopmynupyiime onpedenenue 3x6usanreHmmuwix 6€CKOHEYHO MANLIX PYHKYULL. OIIK-1
19. Chopmynupyiime onpedenetue nopsaoka MaioCmu 0OHOU GYHKYUU OMHOCUMENTLHO OPY2Oll. OIlIK-1
20. Chopmynupyiime onpedenenue npupaujerus QyHKyuu. OIllK-1
21. Chopmynupyiime onpedenenue nenpepvlgHocmu QyHKyuu ¢ mouke (1oboe). OIlIK-1
Cpopmyaupyiime onpedenenue Henpepul8HOCHU PYHKYUU HA MHOJCECHEe.

Cpopmynupyiime onpedenenue mouxu paspuiéd.

Cpopmyaupyiime onpedenenue mouxu yCmpanumo20 paspoléd.

Cpopmyaupyiime onpedenenue mouxu paspwisa 1-2o pooa.

Chopmyaupyiime onpedenenue mouxu paspwisa Il-20 pooa.

22. Cihopmynupyiime 0CHOBHbIE C8OUCMEA HENPEPLIGHLIX (YHKYULL HA ompeske (meopemvl Betiepuumpacca, meopemovr | OINK-1
bonvyano-Kowu).

23. Jaiime knaccuguxayuio moyex MHOJMCECmEa Ha YUCL080U NPIMOIL. OIlIK-1
24. Kakoe mHodicecmseo Hazvieaemcsi omkpuimoim? 3amkrymoim? Mooicem au muodcecmeo bvims omkpvimoiv u | OIK-1
0OHOBPEMEHHO 3aMKHYMbIM?

25. Chopmynupyiime onpedenenue npou3e00HOU QYHKYUU 8 MOUKe. OIlIK-1
26. Chopmynupyiime onpedenenue 00HOCMOPOHHEL NPOU3BOOHOU QYHKYUUL. OIlIK-1
27.Cehopmynupyiime onpedenetue npou3go0Hol N-2o NOPAOKaA. OIlIK-1
28. Chopmynupyiime onpedenenue oupghepenyupyemoii hynxkyuu 6 mouxe. OIlIK-1
29. Chopmynupytime onpedenenue oupghepenyuana nepoeo nopsoxa. OIlK-1
30. Kaxoui eeomempuueckutl cMblci umeen npou3eo0Hast (PYHKYuU 8 mouke u ougppepenyuan Gynkyuu 6 mouxe? OIlK-1
31.Cpopmynupyiime onpedenenue ougppepenyuana N-2o nopaoxa. OIlK-1
32. Chopmynupytime neobxooumoe u docmamounoe yciogue oupghepenyupyemocmu QyHKyuu 6 mouxe. OIlK-1
33.Cpopmynupyiime meopemy o céa3u oughpepenyupyemocmu u HenpepbleHOCIMU QYHKYULU. OIlK-1
34.Kaxk naiimu npou3sgoonyro (Ougghepenyuan) npouzsedenus. Kax naiimu npouzsoouyio (Ouggepenyuan) wacmuozo. | OIIK-1
35.B uem 3axnmouaemcs C60UCME0 UHBAPUAHMHOCMU Oopmbl 3anucu Ougppepenyuana nepsoeo nopsaoka. | OIIK-1
Ipooemoncmpupyiime HeUHBAPUAHMHOCIb OPMBI 8MOPO20 Juddepenyuana.

36. Chopmynupyiime onpedenenue gospacmaiouei cmpozo (hecmpozo) pyuxyuu. Chopmynupyime onpedenenue | OIIK-1
ybvisaroueti cmpozo (Hecmpozo) yHKkyuu.

Copmynupyiime onpedenerue MOHOMOHHOU DYHKYUU.

Chopmynupytime onpedeneHue J10KALIbHO20 MUHUMYMA (MAKCUMyMa).

37.Cpopmynupyiime ocHoeHvle meopemvl 0 Oupgepenyupyemvix Ha unmepsare Gyukyuax: Depma, Poana, | OIIK-1
Jlazpansica. Kaxue credcmeust uz meopemul Jlazpansica eam uzgecmmuul?

38. YUmo maxoe gpopmyna Tetinopa? OIlK-1
39. Cghopmynupytime onpedenenue cmpo2o2o 10KAIbHO20 MUHUMYMA (MAKCUMYMA). OIlK-1
Copmynupyiime  onpedenenue  sxcmpemyma.  Cihopmynupyiime — onpedenenue  cmpo2o2o — IKCMPEMyMd.
Copmynupytime onpedenenue cmayuonaproi mouxu. Cgopmynupyiime onpedeneHue Kpumuieckol MmoUKu.
Copmynupytime neobxooumoe ycaosue sxkempemyma? Copmynupyiime 00cmamoyHvle yciosus skcmpemyma?

40. Kaxas mouka Haszvigaemcs mouxoul nepe2uda ouppepenyupyemoni pyrnxyuu? OIlIK-1
Cpopmyaupyiime neobxooumoe ycnogue mouku nepecuda. Cihopmynupyiime docmamoynoe yciogue mouku nepecuoa.
41.Chopmynupyiime onpedeneHue 6epmuKaIbHOU, HakIoHHOU acumnmomsl. Cehopmyaupyiime neodxooumoe u | OIIK-1
00CmamouHoe yCogue Haauyus HAKIOHHOU ACUMAIOMBbL.

42.9Ymo maroe nepgoobpasnas u Heonpedeienuviii unmezpan? Chopmynupyiime ceoucmea HeonpeoeieHHo2o OIlIK-1
unmezpana. Yemy pasen unmeepan om cymmol yHKyuil?

Pagen nu unmezpan om npousgedenus yHKyull npou38e0eHur0 uHmezpanos om smux Qyuxyuii? [puseoume npumep.

43. Ilepeuucaume npocmetiwiue payuoraivbhvle Opoou. OIlIK-1
44. Kaxoe svipadicenue Hazvleaemcs OughpepenyuanbHblm 6unomom? OIllK-1
45.1pu kakux ycuosusix ougpepenyuanoHulil OUHOM UHMESPUPYEMCsL 8 dNEMEHMAPHBIX QYHKYUsX? OIlK-1
46. Chopmynupyiime nousimue onpedeienno2o unmeepana (unmeepana Pumana). OIlK-1
Kaxkoe ycrosue sgnsemces HeoOX00UMbIM 015 uHmMezpupyemocmu QyHkyuu?

47. Ymo maxoe cymmul Jlapby u 3auem OHuU HYIHCHBL? OIlIK-1
48. Kaxue ¢ynxyuu saensiomes unmezpupyemvimu no Pumany? OIIK-1
49. Ymo maxoe unmezpan ¢ nepemeHHviM epxHum npederom? Kaxumu ceolicmeamu obaadaem unmeepan ¢ | OIIK-1
nepemennvim sepxnum npedenom? Kaxas cesasv medcdy onpedenennvim u HeonpeoeieHHbIM UHmezpanom?

50. Kax 3aoaemcs kpueas Ha niockocmu u 6 npocmpancmee? Ymo maxoe napamempuzayus xpueou? | OIIK-1
Cpopmynupyiime onpedenenue Onunvl Oyeu U CnpsMASEMOl KPUBOLL.

51. Kak onpedensiemcs niowads niockoti gueypsr no Kopoany? Kax natimu niowaods kpusonunetinou mpaneyuu, | OIIK-1
Kpugonunelinozo cekmopa? Kax navmu niowadsb niockou gueypel ¢ napamempuiecku 3a0aHHOl epanuyeti?

52. Kak natimu niowaodb nogepxnocmu u 06vem men epaujenus? Imo maxoe eexkmophoe npocmpatncmeo Rn? Jaime | OIIK-1
onpeoenenue esKIu008d NPOCMPAHCMEA.

Kaxkoe npocmpancmeo nazvieaemest mempuyeckum? Gmo seisiemest npedeiom nociedo8ameibHOCmu 6

npocmpancmee Rn?

53. YUmo makoe noxoopounamuas cxooumocms? Ymo maxoe nosmophvie npedenvi @yuxyuu 0syx nepemennvix? | OIK-1
Cpopmynupyiime onpedenenue npedeia QyHKYuU HeCKOIbKUX NEPEMEHHBIX.

54. Kakas ¢hynxyusi Haswbleaemcst HenpepwlHOU 6 MOYKe N0 COBOKYNHOCHU NePeMEeHHbIX? OIIK-1

Kaxkas ¢ynkyua nazeisaemcs nenpepulgnoii 6 mouxe no 0moeibHbiM nepemeHHbiM?
Kakoe mnodcecmeo nasvisaemes komnakmusim?
Copopmynupyiime kpumepuii Bonvyano-Betiepuumpacca KOMRAKMHOCIMU MHOXCECMEBA.
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55. Kaxoe mnooicecmeo nazvieaemcs céaznoim?

Cpopmynupyiime ceolicmea HenpepbiGHbIX GYHKYULL HA KOMNAKMHOM MHOdJcecmee (meopemvl Betiepwimpacca,
meopema Kanmopa).

Copmynupyiime ceoticmea Henpepbi6HbIX PYHKYULL HA CBASHOM MHOdHCcecmee (meopemvl bonvyano-Kowu). [Jaiime
onpeoejieHue YacmHol npou3e00HOU QyHKYUU.

OIIK-1

56. Kaxas ¢hynkyus 08yx nepemenHvlx Hazvieaemcs ougpepenyupyemotl 8 mouxe? OIlK-1
Ecnu ¢pynkyuss umeem uacmuvie npouzsoonvie 8 mouke, 6yoem iu ona Ougpgepenyupyemoii ¢ smoiu mouxe?
Copmynupyiime docmamounoe ycnogue oupghepenyupyemocmu gyukyuu ¢ mouke. Imo maxoe kacamenvbnas

HIAOCKOCIb U HOPMANb K HOBEPXHOCTU?

57. Hanuwume gpopmyny Teilnopa 0nst (hyHKyuu MHOZUX NEPEMEHHBIX. OIIK-1
Kaxas ¢ynkyus nHazvieaemcs 3a0aHHOU Hes8HO?

Kaxum ycnosuam donsicra yoosnemsopsamo @yuxyus F(x,y), umoowl ypasuerue F(x,y)=0 onpedensnno 6 okpecmuocmu

mouku X0 eduncmeennyio nenpepwisnyio gyuxyuio Y(X) max, umo Y(X0)=y0. Ilpu raxux ycnosusx sma Qynxyus

6ydem ouphepenyupyemoti 6 okpecmuocmu mouru X0?

Kaxum ycrosusm Oonvxcna  yoosiemeopsamo  gynxyus F(X,y,2), umobwvr ypasnenue F(X,y,2)=0 onpedensino &
oxpecmuocmu mouxu (X0,y0) eduncmeennyio nenpepwienyio @ynxyuio 2(X,y) max, umo z(X0,y0)=z0. Ilpu xaxux

yenosusix sma yuxyus 6yoem ougdepenyupyemoti 6 okpecmuocmu mouxu (X0,y0)?

58. Kaxas pynkyus nazvieaemcsi 3a0aHHOU HESLGHO CUCIEMOU YPAGHEHUTL? OIIK-1
Copmynupyiime meopemy o HesA8HOU PYHKYUU, 3A0AHHOU CUCMEMOU YPAGHEHULL!

Ymo maxoe 3amena nepemenHwix?

Hatime onpedenenie 10KanbHO20 IKCMpemMyma PYHKYUU HECKOIbKUX NePEMEHHBIX.

Cohopmynupyiime Heobx00umoe yciogue JI0KANbHO20 IKCHPeMymMa, 00CMAamoyHoe ycaosue J0KAIbH020 IKCMpPemMyMd.

59. Kakass mouxa Ha3ul8aemcs MOuKou YCIO6HO20 IKCMpemyma (ynkyuu Heckonvkux nepemennvix? Kax naumu | OIIK-1
YVCIL08HbBIIL IKCMpeMyM QYHKyuu?

B uem 3axarouaemca memoo muoxcumeneti Jlacpanoica? Umo maxoe uucnogoii pso? Ymo naszvieaemes cymmotl paoa?

Kakoit  uucnosoii pso Hazvieaemcs cxooawumcs  (pacxodswumcs)? Cpopmynupyiime  Heobxooumoe yciosue
cxooumocmu uucnosozo psaoa? Ecnu obwuil unen psoa cmpemumcs K Hyal0, Ymo MOJICHO CKA3amb 0 CXOOUMOCHU

paoa? Cihopmynupyiime kpumeputl Kowu cxo0umocmu 4ucio8oeo poa.

60. Kaxoil yucnosoti psio Ha3bl6aemcst 2APMOHUYECKUM U NOYEMY OH MAK HA3bI8Aemcs? OIlK-1
Cxooumcs au  eapmonuveckuii pso u nouemy? Kaxoil uucnosoti pso Hazvieaemcss 3HAKONOIONCUMENbHBIM?
Chopmynupyiime  NpusHaky  CXOOUMOCMU — 3HAKONONONCUMENLHO20 — YUCTI08020  pA0d.  (02PAHUYEHHOCMb
NOCIe008aMeNbHOCHU YACIMUYHBIX CYMM, NPU3HAKU cpagnenus, [Jarambepa, Kowwu, unmezpanvhuiii npusHax Kowu-
Maxnopena). Koeda zo6opsam, umo pao cxooumcs abconomuo? Ycioeno?

61.ModicHO 1 npU HAXOAHCOSHUU CYMMbL PSOA NOLb306AMBCS CEOUICMBOM daccoyuamusHocmu croxcenusn? Koeoa smo | OIIK-1
603M024CHO? MOJICHO U NPU HAXOMHCOEHUU CYMMbL PAOA NOTL306AMbCI CEOUCMEOM KOMMYMAMUSHOCHIU CLOMHCEHUA?

Kozoa smo e6osmooicno? Copmynupyime npusnax Jletbnuya cxooumocmu 3Haxouepedyoujeeocs psoa. Kax

OYeHUMb OCMAamoK 3HAKO4epedylowe2ocs paoa?

Copmynupyiime npusnaxu JJupuxie u Abens cxoOumMocmu npous3BoabHbIX pAo0s.

62. /latime nonsamusi (pyHKYUOHANLHOU NOCAEO08AMENbHOCIU, (DYHKYUOHATBHO20 PO, OIlK-1
Kax watimu obnracmoe cxooumocmu QQYHKYUOHALHOU NOCAICO08AMENbHOCU, (DYHKYUOHATbHO20 psioa? [Jaiime
onpeoeneHue NOMoYeyHoOU U PABHOMEPHOU CXOOUMOCTU HA MHOMCECHmee (QYHKYUOHANbHOU NOCAe008AMeNbHOCU,
dyuryuonanvroeo psoa. Cihopmynupyiime npusHaxu pagHOMEPHOU cX0OUMOCTU QYHKYUOHATLHOU

N0C1e008amenbHOCY, QYHKYUOHATbHO20 psada (kKpumeputi Kowwu, Ooocmamounvie npusnaxu Beiiepwmpacca,

Jupuxne, Abens).

63.IIpu Kaxkux ycnosusx Oiisk PYHKYUOHAILHO20 PA0a cnpageoaussl ciedyiowue ceoticmea: «npeden om cymmol pasen | OIIK-1
CyMMe npedenosy, «UHMezpan Om CYMMbl DABEH CYMMe UHMEZPAN08», «NPOU3BOOHAS OM CYMMbL DABHA CYMMe
npoU3BOOHBIXH?

Kaxoii pso wuazvieaemcs cmenennoim?  Kax naumu paouyc cxooumocmu cmenenno2o psaoa? Ymo sénsemcs

001aCcMbI0 CXOOUMOCTU CMENEeHH020 paoa?

Cxooumcsi 1iu cmenenHol psio 8 001acmu cx00UMOCHU PAGHOMEPHO?

Byoem nu nenpepuiénoli cymma cmenennozo psaoa é oonacmu cxooumocmu?

Kozcoa 2oeopsim, umo pynkyusi packiaobléaemcs 8 CmeneHHol psi0 8 HeKomopou mouxe?

64. Kak onpedenumo, packiadvieaemcsi iu (pyHKyus 8 cmenenHou pso? OIlK-1
Kakue cmenennvie padbi MOHCHO ROYUUMb NPU PASTOANCEHUY DYHKYUU?

Kaxas ¢pynxyus nazvieaemcs ananumuyeckou?

Copopmynupyiime meopemvl Betllepuimpacca 0 pagHoMEPHOM NPUOTUNCEHUU HENPEPBIBHBIX QYHKYULL HA OMpesKe
MPULOHOMEMPULECKUMU U anleeOpaudeckumu MHozouneHamu. Kaxkoso snauenue smux meopem?

Kaxoe npocmparcmeo nazvléaemcs 6€CKOHEUHOMEPHbIM eBKIUOOBbIM NPOCMPAHCMEOM?

Tpusedume npumep H6eCKOHEUHOMEPHO20 e8KAU08a npocmpancmed. Onpedenume 8 Hem CKAAPHOE NPOU3EeOeHle,

HOPMY, MEMPUKY.

Ymo maxoe cxooumocme no Hopme, CXOOUMOCHb 8 cpeoHem?

Kaxas cucmema yuxyuil Hasvisaemcs opmozonanvrou? Ilpusedume npumep.

65. Kaxas cucmema @pynxyuil nasvigaemcs opmonopmuposannoli? [Ipuseoume npumep. OIIK-1
Kakxoti pso nazvisaemces odowum psioom Pypwve. Kaxum ceoticmeom obradarom xodpguyuenmor Oypve? Ymo u3z ceds
npedcmasnsem Hepasencmeo beccens, pasencmeo Ilapcesans?  Cehopmynupyiime ceoiicmea noIHOMbL U
3AMKHYMOCHU OPMOHOPMUPOSAHHOU cucmemvl. 3anuwume psd Pypve no mpueoHomempuueckou cucmeme. Kak
sanucamo ps0 Qypve 0 YEMHbBIX U HEUEMHBIX QYHKYUL?

Koeoa pso @ypwve, nocmpoentvlii no HeKomopou QyHkyuu, cxooumcs K neil pagnomepro? Ilomoveuno?

66.Kaxas mouxa Hazvleaemcsi moukou nepecuba oug@epenyupyemo pynxyuu? VK-1
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Cpopmyaupyiime neobxooumoe ycrnosue mouku nepecuda. Cihopmynupyiime 0ocmamoyHoe yciosue mouku nepeuoa.

67.Kak onpedenumy, packiadvléaemcs au GYHKYus 8 CmeneHHol psao? VK-1
Kaxue cmenennvle psovl MOJICHO NOIYHUMb NPU PA3LONCEHUU PYHKYUU?
Kaxas ¢pynrxyus nasvisaemces ananumuueckou?

68.Chopmynupyiime meopemvl Beiiepuwmpacca o pagHomeprom npubnudicenuu HenpepuleHuix @Qyrrkyuti Ha ompeske | VK-1
MPULOHOMEMPULECKUMU U An2eOpauyeckumu Mro2ourenamu. Kaxogo snauenue smux meopem?

69.Karxoe npocmpancmeo Hazvleaemcs 6€CKOHEUHOMEPHBIM e8KIUO0BbIM NPOCTNPAHCMEOM? VK-1
Ipugedume npumep beckoneuHOMepHO20 esKkaudoga npocmpancmea. Onpedenume 6 HEM CKAISAPHOE NPouzeedenue,
HOPMY, MEMPUKY.

70.9Ymo makoe cxoO0umocms no Hopme, CXoOUMoCms 8 cpeoHem? VK-1
Kaxas cucmema ¢hynkyuii nasvisaemcesa opmozonanvroui? Ilpusedume npumep.

5.2.2. TunoBble TeCTOBBIE 3aJaHUA 1JI51 OLleHKH chopmupoBaHHoCcTH KommneTeHuu OITK-1

Bonpoc 1

Tumn: MHOXXECTBEHHBIN BBIOOD

DopMyJIMPOBKa BOIIPOca:

a = ___ TIpH YyBCIUYCHUU
n

K KaKOMY 3HAYCHHUIO HpI/I6J'II/I)KaI-OTCH YJICHBI I1OCICA0BATCIIbHOCTHU n

HOMeEpa N?
BapuaHTbl 0TBETOB:

Bomnpoc 2

Tun: oquHOYHBIH BEIOOD

DopMyJIHPOBKa BOIIPOca:
2n+1

n

OyIyT COBMAAaTh C YACIOM

Hauwnnas ¢ kakoro HOMEpA, BCC YJICHBI ITOCICIOBATCIBHOCTH a, =

2 ¢ TouHOCTBHIO He MeHbIe 0,017
BapuaHTel 0TBETOB:

n=10
n=100
n=50
n=101
n=2
n=1001

5.2.3. TunoBsble 3a1aHus/321a4u 1J1s1 olleHKH cpopMupoBanHocTU komneTenun OIIK-1
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Bapuant 1.

n-+1 1

1. Jokazars no oupejeaenuio, aro lim - = ——

n—oo 1 — 2n 2.

2. Halrn upeigibl HoCAe10BATEILHOCTEN Ay, 0DOCHOBbIBAL

CBOM J1eic B

(a) a, =

(n—f—l}"—i—{n 1) —(21! 39°

n=4(4—mn)
(})"I 4. — n¥6n— V8In®—1,
S (n+d4ym)vnI—5"
(¢) ap = vn® +8(vn*+2 —vn3+1)
l:(l\'l a — n 2]i+3fl
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3. TMoab3sysics reopemoil 0 MOHOTOHHOI 1 OUPAHHYEHHON 110~

CAI0BaTeIbHOCTH, JOKa3aTh CXOAHUMOCTL HOCACHOBA T b

HoctH a, = 1 + 515 + Elf 4.4

n=

1. Toab IVHCh KPHTEPDHEM Koun., A0KAZATE PAaCKOIHMOCTE 110~

CJASJN0BATENILHOCTH Ay = 1 +

1 1 1

6. YuedoHo-MeToanueckoe 1 MHGOPMAIMOHHOE 00ecTiedeHne TUCIMTLTHHBI

a) OCHOBHAs JIUTEpaTypa:

1.

3.

KYIAPABLEB JI. 1. Kpatkuii kypc Matematudeckoro ananusa. Tom 1. [luddepennmansaoe u
HTerpajbHOe UCUUCIeHUs (QYHKIMNA 0JTHON niepeMeHHOoM. Psaapl. YueOHuk. - 3-e u3s.,
nepepad. - M.: DU3MATIIUT, 2002. - 400 c. (56 3k3)

KYZIPABLEB JI. JI. Kpatkuii kypc Mmaremarudeckoro aHanuza. T. 2. luddepenimansHoe u
MHTErpajibHOE NCUUCIIEHUS (DYHKIIMI MHOTHUX MTepeMEHHBIX. [ apMOHIuecKkuii aHanu3: Y yeOHUK.
— 3-e w31, nepepad. — M.: DUIMATIINUT, 2002. - 424 c. (58 7x3.)

®uxtenroinsl] .M. Kypc muddepeninanbHOro u MHTErpajgbHOr0 UCUUCIIEHUS: Yueo.

http://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm

4.

Jemunosuu B.I1. COopHUK 3a7a4 ¥ ynpa)XHEHHH TI0 MaTEMAaTHUECKOMY aHaIu3y: Y 4eO.

mocobue. CI16.: MUDPUIJI, 1995. - 489 c. (168 7k3.)
0) TOTOTHUTEIBHAS JIUTEPATYpa:

1.

2.

3.

HUKOJILCKHM C.M. Kypc MaTematiyeckoro ananusa. B 2-x Tomax. Hayka, 1983. T.1 464
c.; T.2448 c.

https://e.lanbook.com/book/2270#authors

OUXTEHI'OJIBL] I'.'M. Kypc nuddepernnansHoro u uHTErpaabHoro ucuucienus. ( B 3-x
Tomax ). - M.: ®usmaraut, 2003. 1.1 - 680c.; 1.2 - 864c.; T.3 - 728c.
https://e.lanbook.com/book/409#authors

Hemunosuy B.I1., Mapon U.A., IlllyBanosa 3.3. Uucnennsle MeTos! aHanu3a. [Ipubnmxenue
bynkuui, nuddepeHnunanbable U UHTETpalibHbIE ypaBHEHUS : [yuel. mocobue Juist BTY30B]. -
M.: Hayka, 1967. - 368 c. (16 k3. + 15 3K3. Apyrue roja 31aHus)

HccnenoBanne  auddepeHnupyeMbix  GyHKUMNA  ogHOW  mepeMeHHOH.  [IpakTukym.
CocraBurenn: Kwucenea T.II., JlykesHoB B.WM., I[lorémumu I'.B. - Hwxkuuii Hosropon:
Hwuxeropoackuit rocynusepcurer, 2015. - 37c. ®@oHJ >1MEKTPOHHBIX 00pa30BaTENbHBIX
pecypco HHI'Y (Ne 1018.15.08) http://www.unn.ru/books/resources.html
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http://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm
http://www.unn.ru/books/resources.html

5. I'paduxu ¢ynknuii: yue6HOo-meton. mocodbue. Coct. T.I1.Kucenea, N.M.Ontonuna. -
Hwxunii Hosropoa: M3n-so HHI'Y, 2015. - 43c. ®oHI 37eKTPOHHBIX 00pa30BaTeIbHBIX
pecypco HHI'Y (Ne 979.15.08) http://www.unn.ru/books/met_files/GRAF.pdf

B) MporpamMMHoe obecrnieuenue U IHTepHeT-pecypchl (B COOTBETCTBUHU C COACPKAHUEM TUCIUTUINHBI)

1. Maremaruueckuii ananu3 (cemectp 1). DnexrporHo-ynpasisieMsiii Kype. Kyzenkos O.A.,
PsaboBa E.A., 2014. https://e-learning.unn.ru/enrol/index.php?id=243

2. MaremaTudeckuii aHamus (cemectp 2). DIeKTpoHHO-yIpaBisieMblit kypc. Ky3enkos O.A.,
Ps6osa E.A., Kucenesa T.I1., 2014. https://e-learning.unn.ru/course/view.php?id=626

3. Maremarnueckuii ananus (cemectp 3). DIeKTpOHHO-yIpaBisieMblid kKypc. Kporos H.B.,

2014. https://e-learning.unn.ru/enrol/index.php?id=289

7. MaTepuajibHO-TeXHUYECKOe oDecriedeHne T CHUTITHHbI

[TomernieHus: mMpeACTaBIAIOT COOOK y4eOHBIE ayIUTOPHH Uil MPOBEACHHUS y4eOHBIX 3aHSITHH,
IOPEIYCMOTPEHHBIX  IporpaMMmoil  (JIEKUMOHHOTO M CEeMMHApCKOro  THUIA), OCHAIllEHHBIE
000pyJOBaHUEM U TEXHUUECKUMU CPEJICTBAMH OOyUEHHUS.

[TomemieHuss Juisi CcaMOCTOSITENBHOW paboThl O0y4yaroIIMXCsl OCHAIIEHBl KOMIIBIOTEPHOM
TEXHUKOM C BO3MOXXHOCTBIO MOJKIIOYEeHHsT K cetd "HHTepHer" W oOecredeHbl IOCTYIIOM B
3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO Cpeay

[Iporpamma coctaBiena B cootrBerctBuM ¢ TpeboBanmsimu OC HHI'Y 02.03.02
dyHnamMeHTanpHas HHPOPMATHKA U MHPOPMAITUOHHBIC TEXHOJIOTHH.

ABTOD (BI)

Peuensenr (b1)

3aBenyrouuii kadeapoi
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