Ipuaoxenne 2 k PIIJ| ®yHKINOHAIBHBIN aHATIH3
01.03.02 [IpukaagHass MATEMATUKA U HH(POPMATUKA
HanpasJjenHocts (po¢puib)

CucremMHOe NporpaMMHpOBaHNe

U KOMIIbIOTEPHbIE TEXHOJOIMH

dopma 00y4yeHUsI — OUHAS

I'ox nadopa — 2023

OLIEHOYHBIE CPEJICTBA JIJISI TIPOBEJAEHMS MTPOMEXYTOYHOM ATTECTAIIAN
OBYYAIOIINXCSA MO JUCHUILIAHE (MOIYJIO)

1. O0mme cBeaeHus

1. | Kadenpa MateMaTuku, GU3UKA 1 HHPOPMAITMOHHBIX TEXHOJIOTHI

2. | Hanpasnenne moaroroBku | 01.03.02 ITpuknamHas MaTeMaTuka ¥ HHQOpMaTHKA
HanpasneHnocts

3. CucreMHOE IPOTpaMMHPOBAHNE M KOMITBIOTEPHBIE TEXHOIOTHN
(mpoduiip)

4. | IncumminHa (MOIYJIb) K.M.01.06 ®yHKIIMOHATBHBIN aHATU3

5. | ®opma oOyueHHUs OoYHas

6. | 'om mabopa 2023

2. TlepeyeHb KOMIETEeHIM

— OIIK-3: CiocobeH npuMeHATh 1 MOAUPUIIMPOBATH MAaTEMAaTUYECKUE MOJICITH IS PEIICHUs 3a/1a4 B
00JacTi TPo(heCCHOHATILHOMN ACATEIBHOCTH




3. Kpurepun n noxkasate,u OlleHUBAHUSI KOMIIETEHIMI HA Pa3IMYHBIX 3Tanax ux (popMHpoOBaAHMA

JTan GpopMHpPOBaHHA

Kpurtepuu u noka3zaresu ouileHMBaHUs KOMIIeTEeHIHI

®opMBbI KOHTPOJIS

®opmupyemas
KoOMIeTeHun (pa3aebl, copmupoBaHHOCTH
KOMIIETCHIIMS 3Harth: Ymers: Baanern: .
TeMBbI THCIMILINHBI) KOMMeTeHI Uil
MOoIIHOCTE MHOXKECTBA OIIK-3
BJIAZICTh OCHOBHBIMH
Knaccuduxaius mpocTpaHcTs. OIIK-3 JIOKa3bIBaTh OCHOBHBIE TEOPEMBI U TNOHATUSIMH
Merpuyeckue npocTpaHcTBa OCHOBHBIE METOBI YTBEPXKIEHHST QYHKIIMOHAIEHOTO (YHKIOHAIBHOTO KoHThobHas paboTa
JInneitnpie HOPMUPOBAHHEIC OITK-3 aHau3a, IPOBEPATh BBIIOIHEHUE aHanmusa, b P
IPOCTPAHCTBA A0Ka3aTeILCTB TCOPCM U Kommoksrym
POCTp R AKCHOM METPUKHU U HOPMBI, pellaTh MaTeMaTHYECKUM SK3aMeH
IIpurHIMT CRUMAFOIIMX é]) HIE)HI/IOHEU'IBHOFO AHATH3A OCHOBHBI€ TUIIBI 3824 JaHHOI'O anmnapaTom,
OTOOpaXEHHH U ero OIIK-3 y Kypca, HCHOJIb3Ys TIPH STOM HEOOXOIMMBIM TIPH
[IPUMCHCHUA HU3Y4YEHHBIH anmapar HU3YYEHUH JPYTHX
JIuneltHble PYHKIIMOHATIBI U
Pyniu OIIK-3 JUCLUILIAH

OIEePaTOPBI

IlkaJjia oeHUBAHUS B PAMKaX 0aJJIbHO-PEHTHHTOBOI CHCTEMBI: «HEYIOBIETBOPUTENLHO» — 60 OayoB U MeHee; «yJIOBIETBOPUTEILHO» — 61-80 Oanos;
«xopomo» — 81-90 6amnos; «otaumaHo» — 91-100 HamioB




4. Kpurepum u mKajabl OHeHHBAHUSA

4.1. KontpoJabHas padoTta
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KonnuecTBo mpaBUIIbHO pELIEHHBIX 3aJaHu

KonmuecTBo 6ajutoB 3a penieHHOe 3aJaHHe 4 4 4 4 4

Hroro: 20

2. Kosu1okBUYM

Howmep Bonpoca 1 2

KommuecTBo 60aJIoB 3a OTBET Ha BOIIPOC 10 10

Hroro: 20

5. TumoBble KOHTPOJbHBIE 3aJaHMsl M MeTOAMYECKMEe MaTepHaJibl, OMNpeAesiiolNNe Ipouesypbl
OlleHUBAHUSl 3HAHMII, YMeHHUIl, HABHIKOB H (WJIM) ONbITA AeATEIbHOCTH, XaPaKTEePHU3YIOIIMX 3TaMNbl
(hopmMupoBaHNsA KOMIIETEeHIIUIA B poLecce 0CBOeHNs 00pa3oBaTeJbLHON MPOrpaMMbl

TunoBoe KOHTPOJBbHOE 3a1aHUE

1. KakoBa MOIITHOCTb MHOXKCCTBA BCECX HOCJ'IeZ[OBaTGJ'IBHOCTCﬁ ,Z[CﬁCTBPITCJ'II:HLIX qucen?

Xy Xa. Xo. o
Perrenue. HyCTL 1 = - MNpOU3BOJIbHAA MOCICAOBATCIBHOCTD ACUCTBUTCIIBHBIX YUCCIL. Tak xkak

MHOXCCTBO BCEX HOCHC,Z[OBaTCJIBHOCTeﬁ HaTypaJbHBIX YUCEJI UMECT MOIIHOCTb KOHTHUHYYMAa, TO KaXXIOMY YUCITY

%, (n=12.3 ) Cos CoysCos
° COOTBCTCTByeT IIOCJICAOBATCIILHOCTD HaTypaJ'[I)HBIX YHUCCII - = -

(7. m) (m. o). (150 1y ). (923, B33 ). ..
IlepeHyMepyeM MHOXKECTBO BCEX Map HATYpPalbHBIX 4HCE : e 3T (310

BO3MO’KHO, TaK KaK MHOXCCTBO TaKuX Iap C‘ICTHO) U IIOCTaBUM B COOTBETCTBHUE IIOCJIIEAOBATCIIBHOCTH

. X3, X3, .. C:i-_:_:s-_‘ C::-::_;j:‘ C::-_;:_:s_;‘
IOoCICaJ0BATCIBbHOCTD HAaTypaJbHBIX quceil Tem CaMbIM

YCTaHaBJIMBAC€TCd B3aMMHO OIJHO3HAYHOC COOTBCTCTBUC MCKAY MHOXCCTBOM BCCX HOCJICI{OBaTeJ’IBHOCTefI

,Z[eI>'ICTBI/ITeJII)HI>IX HUCCII u MHOXECTBOM BCEX HOCJIC,HOBaTCHI)HOCTeﬁ HaTypaJbHBIX YUCCII. 3Ha‘-II/IT,

paccMaTpuBa€MO€ MHOXKECTBO UMECT MOITHOCTh KOHTHUHYYMa.

OtBeT. MomHOCTh KOHTHHYYMA.

2. SIBNStOTCS JI1 METPUKAMU Ha MPSIMOM ClieAyIonre QyHKIUN:

) ol x. y}:x:—j‘:,6) Plx. J'}=‘r‘—3“ 5) Pl x. J']=|-Y'—J" '

plx. v)z0
Permienue. a) HCT, TaK KaK HC BBIIIOJIHCHO YCJIOBUC .

2123 0
6) /Jla, Tak Kak BBIITOJIHEHEI BCE aKCHOMBI MeTpUKHU. B camom nene, 1) OueBumHO, 9TO , KpoMe TOoro

:0¢>.r3—;‘3:0¢>.r3:3‘3'.C>.r:gr

Alx. v)=0= ‘-Y:_J‘:

[
[

plx. ¥)= -y’ |=p"—x7|= ply. x)
2) >
plx. v)=|£ -3 |= ‘{rs -2 )+ (27 =27 E‘xs—zs +z2 =33 = plx. 2)+ p(z. ¥)
3) ' ’
X ¥ [
Takum o6pazom, ple 1) METpHKa Ha
-1, 1)=0 =y
B) HET, TaK KaKk Pl ) ,H0 71 70 ecTh He BBINOJIHEHA IEPBAs AKCHOMA.
E Vx, y€E
3. Ilycts - Tpearuwiab0epToBO MHpocTpaHCTBO. Jlokaszare, dTO d BBINOJIHSIETCS PABEHCTBO

oo 3+ o= 1 = 2( |l + )
' " . Kakyto reoMeTprueckyto TeopeMy 0000IIaeT 3T0 COOTHOIICHHE?

pemene, I+ #8= 3 = (x4 30 x4 )+ (5= x=3)=(x x)+2(x 3)+ (2 9)+

+x, )=2(x. v)+(r v)=2(x x)+2(1 1}:3t|‘f|‘_+|“H_}

3T0 COOTHOIIEHHE 0000IIaeT TeOpeMy: B MapayiesiorpaMMe CyMMa KBaJIpaToB JIJIMH JMaroHaiell paBHa CyMMe
KBaJIPATOB JIJTMH €r0 CTOPOH.



Bonpochl K KOJUIOKBUYMY:
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banaxoBel W ruiIbOepTOBBl mpocTpaHcTBa. CKajsipHOe mpousBejaeHue. Jlemma: QyHKIMS “{a' a)= ”G”
SIBJISIETCA HOPMOM. EBKIIMIOBBI TPOCTPAHCTBA.

BHyTpeHHMe, BHEIIHNE 1 TPaHUYHbIE TOUKH MHOYKECTBA B METPHUYECKOM ITPOCTPAHCTBE.

Knaccudukanus npoctpancts. Tomonornueckue mpocTpancTa. Xayc1ophoBoCcTh IPOCTPAHCTBA.

JlemMa 0 MOCIIEI0BATENBHOCTH CTATUBAIOLIUXCS IIAPOB.

JluneiiHbple onepaTopbl B TMHEHHBIX HOPMUPOBAHHBIX MPOCTpaHcTBaX. JIMHeHHbIe QyHKIMOHANEI.

JluHeitHbie TIpocTpaHcTBa. JIMHEWHBIE HOPMHUpPOBaHHbIE TMpocTpaHcTBa. OnpenereHue METPUKA B
HOPMHUPOBaHHOM TIPOCTPAHCTBE.

HenpepriBHbIE 0TOOpaKEHUSI METPUIECKUX TPOCTPAHCTB.

OOmwmii BUA ornepaTopa NPOSKTUPOBAHUS HAa TUIEPIUIOCKOCTh. CONMPSYKEHHOE MPOCTPAHCTBO U CONPSKEHHBIN
oneparop.

Omnpenenenue METPUYECKUX MPOCTPAHCTB. [IpruMepsr METpUYIECKHX TPOCTPAHCTB.

. OHpeﬂeJ’ICHI/IC CXKUMaromero 0TO6pa)KCHI/I$I. HeHOI[BI/I)KHaH TOYKa CXHUMAIOIECTO OTO6pa)K€HI/I$I. HpI/IHLlI/IH

C)KUMAIOIIUX OTOOPAKEHHUH.
OcHoBbI AU (hepeHINanbHOTO UCUUCIICHHST B HOPMHUPOBAHHBIX MTPOCTPAHCTBAX.

IMousaTre kommakta. KomMmakTel B ' ¥ mosiHOTa mpocTpadcTBa . CBOWCTBA HENMpPEPhIBHBIX (QYHKIUI Ha
kommnakte. (Onpeaenenue. Teopemal, Jlemmsr 1-3).

IMoHsitie KoMmakTa. KOMIAKTel B | MOJNHOTA MIPOCTPaHCTBA " . CoiictBa HENPePHIBHBIX (YHKIHMIA Ha
komrakTe. (Teopemsr 2-4). CBA3HBIE MHOKECTBA M HETIPEPHIBHOCTH

[TpuMeHeHUs PUHIIKMIIA COKUMAIOIIMX OTOOPaKEHUIMA.

CxomMocCTh B METPHUUECKOM TIpocTpaHcTBe. DyHIaMeHTaIbHBIE TTOCIe0BaTebHOCTH. [loTHBIE MeTprUecKue
MpocTpaHcTBa. HenmpeprIBHOCTD METPUKH.

XaycnophoBOCTh METPUYECKOTO MPOCTPAHCTBA B €CTECTBEHHON TOTOJIOTHH.

Bomnpocs! k 3k3amMeny:
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Knaccugukanus npoctpancts. Tormonornueckie npocTpancTsa. XaycnoppoBocTh NPOCTPAHCTBA.
OrnpexneneHue METPUYECKUX TPOCTPAHCTB. [Ipumepsl METpUUECKUX IPOCTPAHCTB.

XaycnophoBOCTh METPHYECKOTO MPOCTPAHCTBA B €CTECTBEHHON TOMIOJIOTHH.

CXOI[I/IMOCTB B METPHUYCCKOM IIPOCTPaHCTBE. CDYHI[aMeHTaJILHI)Ie IIOCJIICAOBATCIIBHOCTH. ITomHEBIE MCTPHUYCCKUEC
IpocTpaHCcTBa. HenpephIBHOCTE METPUKHU.

BHyTpenHMe, BHENIHNE 1 TPAHUYHBIE TOYKA MHOYKECTBA B METPHYECKOM MTPOCTPAHCTBE.

JluHeitHble TIpocTpaHcTBa. JIMHEWHBIE HOPMHUpPOBaHHbIE MpocTpaHcTBa. OrnpenerneHue METPUKA B
HOPMHMPOBAHHOM MPOCTPAHCTBE.

banaxoBel n THIROEpPTOBEI mpocTpaHcTBa. CKaisipHoe mnpomsBeaeHue. Jlemma: (yHKIHS "{G' a}—||a||
SIBJISIETCA HOPMOM. EBKIIMIOBBI TPOCTPAHCTBA.

JlemMa o mocnenoBaTENbHOCTH CTATHBAIONIUXCS 1IAPOB.

OnpeferieHue CKUMAOIIETO OTOOpaXkeHws. HemoaBrbkHas TOYKa CHKMMAIOMIETO OTOOpaxeHws. [IpuHImm
CKUMAIOITUX OTOOPaKCHUH.

[IpumMeHeHus MPUHINIIA CKUMAIOIINX OTOOPayKEHHIH.

HemnpepriBHBIE 0TOOpaXKeHHUS METPUYECKUX TTPOCTPAHCTB.

IMousTre kommakTa. KoMIakTel B - ¥ monHoTa mpocTpadctBa . CBolicTBa HENMpPEPHIBHBIX (YHKIHN Ha
komrakte. (Onpenenenue. Teopemal, Jlemmsr 1-3).

TMonsTHe KOMIakTa. KOMIAkTsl B ¥ IOJHOTA MIPOCTPAHCTBA " . CaoiicTea HENPEPBIBHBIX (YHKIMIA Ha
kommnakTe. (Teopemsr 2-4). CBsi3HBIE MHOXECTBA U HETIPEPHIBHOCTh

JluneiiHbIe oTIepaTOPHI B IMHEHHBIX HOPMUPOBAHHBIX MTPOCTpaHCTBaX. JInHEHBIE PYHKIIMOHAIIBL.

OO6muit BU oneparopa MPOeKTUPOBAHMS Ha TUIEPIIOCKOCTh. ConpsyKeHHOE MPOCTPAHCTBO M COMPSIKEHHBIH
orepaTop.

OcHoBHI T epeHITHaTEHOTO HCUHCICHIS B HOPMHUPOBAHHBIX MPOCTPAHCTBAX.



