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1. MACIIOPT PABOYE# MPOTPAMMBI JACIUATIJIMHBI /
MOJYJIS

1.1. MecTo AUCHUIUIMHBI (MOAYJf) B CTPYKTYpe 00pa3oBaTeibHOI
MPOrpaMMblI

Jucommmuaa b1, O. 02.04 «Tomomoru» OTHOCHTCSA K 0O0s3aTelbHOM 4YacTh Ojoka 1.
Jucturmuabl (MO M) TPO(HUIEHOTO MOTYJIS.

JucuumiuHa sBisieTcss 00001eHneM Ha OECKOHEYHOMEPHBIN Cllydail UAe U METOJIOB
TEOPUU MHOXKECTB, MAaTEMaTHUYECKOI0 aHaiu3a U reomMeTpuu. Vaew, MeToabl, TepMUHOJIOTHUS,
0003HAYCHHSI M CTUJIh TOMOJIOTUW MIPOHU3BIBAIOT TIOUYTH BCE 00JIACTH MAaTEMAaTHKH, O0OBEIUHSS e
B €JIMHOE 1IesIoe. 3HAHUS M MPAKTUUECKHE HaBBIKH, OJyYeHHbIE 10 quciuIuiiie «Tomonorusy,
UCTIONIBL3YIOTCS 00y4aeMbIMU TPH U3YYECHUU MPO(PECCHOHANBHBIX NUCIUIUIMH, a TaKKe IMPU

BBIIIOJIHCHUHW KYPCOBBIX U JOMAIIITHUX pa60T.

1.2. Ilesb ocBOEHMS TMCUMILTUHBI (MOTYJIs1)
Heﬂbl C(l)OpMI/IpOBaTb npeaACTaBJICHUC 00 OCHOBax TOITOJIOTHHU U Pa3BUTH CIOCOOHOCTD

MNPUMCHATH IMOJTYUYCHHBIC TCOPCTUUCCKHUC 3HAHHUA K PCHICHUIO AKTYaJIbHBIX IHPAKTUYCCKHUX U

TCOPCTUYCCKHUX 3a7aY.
3ajgaum M3ydeHUs NUCUUTLINHBI:

— HU3YUCHHUC TOIIOJOTHUYCCKUX IMPOCTPAHCTB W HCIPCPBLIBHBIX 0TO6p3)KGHHI71, TOITIOJIOTHH,

METPHUKH, KOMITAKTHOCTH, METPUKHU Xaycaopda;

— Pa3BUTHC a6CTpaKTHOFO MBIIIJICHUSA, OCBOCHHUC allliapaTa COBpeMeHHOﬁ MaTCMaTHKH.

1.3. [InanupyeMble pe3yJbTaThl 00yUeHHs M0 TUCHUILINHE (MOAYJIIO)

JlocTikeHre 1ed  OCBOSHUS  JTUCHUIUIMHBI  (MOAyJsi) oOecreunBaeTcs 4Yepes
dbopMuUpOBaHUE CIETYIOMINUX KOMIIETCHIIUH:
Tabnuya 1
Kon u|(Kog u HaumeHoBanue uHAMKaTOpa |llnanupyemMble pe3yjbTaThl 00y4eHHUs
HaNMMeHOBaHHe JAOCTHMKEHHsI  KOMIETeHIHiH, KOTopble
KOMIIeTeH UM (opmupyer gucuumiInHa (MOIYJIb)

CIeUAJIbHBIX
HAy4yHbIX 3HAaHUU U
pe3yJIbTaTOB
UCCIIEOBaHUMH

NESITENILHOCTH.
HOIIK 8.2. YMmeer: UCII0IH30BaATh
COBpPEMEHHBIE ClielMaIbHbIEe HAyqHbIS
3HAHMA U PE3yJIbTaThl UCCICOBAHUM JJIS
BBIOOpA METO/IOB B MIEarOTHYECKOM
NESITENILHOCTH.

HOIIK 8.3. Bnageer: Mmeronamu, popmMamMu 1

OIIK-8. Cnocoben |MOIIK 8.1. 3Haet: 0cOOEHHOCTH 3HATD:

MPOEKTHPOBATH MeIarOrHYeCKOi AesTeIbHOCTH; TPEOOBAHUS |- OCHOBHBIC MOHSTHS, ONPEACICHHS W CBOWCTBA
MearoruIecKyro K CyOBEKTaM Iearoru4eckoi 00BEKTOB TOIOJIOTHH;

JIEATENBHOCTD JIeSTeIbHOCTH; PE3YJIbTAThl HAYYHBIX (OPMYITHPOBKY M JIOKA3aTENbCTBA YTBEPIKACHHI,
Ha OCHOBE | UcclieioBaHuil B cdhepe neaarorndeckom METO/IBI MX JI0Ka3aTeNbCTB;

- BO3MOXHBIE C(ephl UX CBA3M M NPUIOKEHHUS B
Opyrux OO0JaCTSX MaTeMaTUKH M AUCIHUITIIMHAX
€CTECTBEHHO-HAYYHOI'O COIEPKAHUS;

yMeThb:
- IOKa3bIBaTh YTBEPKICHHS TOTIOJIOTHH;
— pemars 3a/1aqyl TOIOJIOTUH;

cpeaAcTBaMun neuaromqecxoﬁ JCATCIIBHOCTH,; | BJAAECTh:
OCYIICCTBJIACT UX BLI60p B 3aBUCUMOCTH OT |—  MATEMATHYCCKHUM  armapatoM  TOIIOJOI'UH,
KOHTCKCTa HpO(l)CCCI/IOHaJIBHOfl npeaHa3HauYCHHbIM JUJIsA peuicHus 3aja4,

JCATCIIBHOCTH C yuyeToM
HAayYHBbIX HCCJ’ICI{OBaHHﬁ.

pe3ynbTaToB

OTHOCSIIMXCS NPO(ecCHOHAIBHOM NeTebHOCTH;
- METOJAMH J10Ka3aTeIbCTBA YTBEP KICHUMH;

- HaBBIKAMH pEIICHHMS MaTeMaTHYeCKHX 3ajad,
HEOO0XOIUMBIMU JUISL podeccHOHATBHOM
JeSITeITbHOCTH




[IK-1. Criocoben
pEaT30BHIBAT
OpPOrPaMMBI
00yueHHs
MaTeMaTHKe B
COOTBETCTBHH C
TpeOOBaHUSIMHU
(heneparbHBIX
rOCYAapCTBEHHBIX
00pa3oBaTENBEHBIX
CTaH/IapTOB

HIIK 1.1. 3naer: npernogaBacMblii IPEIMET;
COBpPEMCHHBIC 00pa30BaTEIbHBIC
TEXHOJIOTUH;, OCOOCHHOCTH OpraHU3aluu
00pa30BaTENHFHOIO MPOIIECCca M0 MaTEMAaTHKE
B COOTBETCTBHUH C TPECOOBAHHUSIMU
00pa30BaTeNLHBIX CTAHIAPTOB.
HUIIK 1.2. Ywmeer:

UCIIOJIb30BATh
MeIaTOTHYeCK  OOOCHOBaHHBIE  (POPMBEI,
METOBI " HpHEMBI OpraHu3aLHx
JeATEIEHOCTH o0y4Jarommxcs o
MaTeMaTHKe; INPUMEHATh  COBPEMEHHBIC

00pa3oBaTeNbHBIE TEXHOJOTHH; CO31aBaTh
00pa3oBaTeNBHYIO Cpey, 00eCTIEINBAIONTYTO
(dopmupoBanue y oOyyarormuxcs
00pazoBaTeIbHBIX pe3yNbTaToB,
npenycmorpenHsix @I'OC

WIIK 1.3. Bianeet HaBBIKAMU
podeCCHOHANBHOMN NESITENEHOCTH 110
peanm3anyy Ipo-rpaMM o0ydeHus
MaTeMaTuKe

3HATH:

— 0a30BEIC COOTHOIIEHUS TCOPUU TONOJOT'MICCKUX
TIPOCTPAHCTB U HECIIPCPBIBHLIX OTO6pa)KCHPII>i;
yMeTb:

- IPUMCHATH IMOJYYCHHBIC HABBIKHM B JPYIUX

00/1acTsIX MaTreMaTH4YeCKOro 3HaHUA U
JHUCIUTUIMHAX €CTeCTBEHHO-HAYyYHOTO
COZIepKaHUS;

BJIAJETh:

— HaBbIKaMH IPUMCHCHHHN CTaHAapTHBIX
IIPpUEMOB U METOJ0OB TOIIOJIOTUMH..

1.4. O6beM AUCHUIIUHBI (MOTYJIs1)
OO61as TpyA0eMKOCTh TUCHHUIUTHHBI (MOAYJs) cocTaBiseT 3 3.e. (108 akameM. yacoB)

Tabnuya 2
Buj ydeOHoii padoThl KosanyecTBo akagem. yacos
3 cemecTp
4.1. O6beM KOHTAKTHOI padoThI 00yYAOIINXCS C MPENnoIaBaTeieM 18
4.1.1. aynuropHasi padora 10
B TOM YHCJIC:
JIEKIUH 2
MPaKTUYCCKUC 3aHATHA, CCMHUHAPbI, B TOM YUCJIC MIPAKTUYCCKad MOATrOTOBKa
4.1.2. BHeayaAuTOpPHAsI padoTa 8
B TOM YHCIIE:
WHJMBHyallbHas paboTa 00ydaronuxcs ¢ mpenoaBaTeieM
TpYIIOBBIE, HHIUBUYAJIbHbIE KOHCYIbTAILIMN U UHbIE BUABI yueOHOH 2
JIeITeIIbHOCTH, MPEyCMaTPHBAIOIINE IPYNIIOBYIO WIIM HHANBUYaIbHYIO paboTy
00y4JaromuXxcs ¢ Iperno/iaBaresieM
4.2. O0beM caMOCTOATEIbHOI padoThl 00y4aromuxcs 94
B TOM YHCJI€ 4aCOB, BbIJCJICHHBIX Ha MOJATOTOBKY K OK3aMEHY 18




2. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI (MOAYJISA)

2.1. TemaTu4eckoe NJIAHUPOBAHUE TUCHUIIIMHBI (MOTYJIfA):

Tabnuya 3
Ne HanMeHOBaHUE TeMBI O6uwasn TpyA0EMKOCTb NO BUAAM y4ebHbIX 3aHATUIA (B aKag.uacax)
/I (pasaena) QuCHHMILIAHBI TPYAO0EMKOCTb B
(Mony.is) aKag.uacax Nexkuun Ipakr. Cam.
3aHATUA pabota
1. Tomonmornueckue 52 1 4 47
MIPOCTPAHCTBA u
HenpepbIBHBIE
O0TOOpaKCHUSL.
2. Knerounsie npoctpanctea | 52 1 4 47
U HUX TOMOJIOTUYECKUE
CBOWCTBA.
3. ITogrotoBka k  3auety | 4 4
(’K3aMeny)
4, Hroro 108 2 12 9
2.2. Cojaep:xaHue pa3aejoB IMCIUITHHBI (MOIYJIfA):
Tabnuya 4
Ne HaumeHoBaHue TeMbl (pa3jeiia) Copep:kanue JUCHUNINHBI
/T AUCUMILTUHBI (IMaaKTHYeCKue eAMHMIbI)
1. Tomonoruueckue mpoctpanctBa u | Tomonorus. Metpuka. [loampoctpanctsa. HempepbiBHBIE 0TOOpaKESHUS.

HETPEPHIBHBIC OTOOPAYKCHUSL.

AKCHOMBI  OTHEJIMMOCTH. AKCHOMBI  CUETHOCTH. KOMITAKTHOCTE.
Tormoornueckue KOHCTPYKIIHH; CYMMEI, MIPOU3BEACHUS,
(axropnpoctpancTBa. CkienBaHue. [IpOGKTHBHBIE  MPOCTPAHCTBA.
I'omoTomnu.

2. Knetounsle mnpocTpaHCTBA U WX
TOIIOJIOTUYECKHUE CBOMCTBA.

OcHoBHbIe TOHATH. CKICHBaHHWE KIETOYHBIX NPOCTPAHCTB T3 IIApOB.
KanoHnueckue kieTouHsle pa3bueHus cdep, mIapoB M MPOEKTHBHBIX
npocTtpadcTB. CHMIUIMIATIBHBIE TPOCTPAHCTBA M CHUMIUIMIUAIBHBIC
0TOOpaKEHMS. Hommz apsr. CuMiunnuanbsHbIe KOHCTPYKIIUH.
CuMIUMIuanbpHas — alnmpoKCHManusl — HENPEpPBIBHOTO  OTOOpaXKeHWs.
I'omoTonuueckre CBOMCTBA KIETOUHBIX MIPOCTPAHCTB.

3. YCJIOBUSI PEAJTU3AIIAN TUCHUATIIMHBI (MOIYJIS)

3.1. YueOHO-MeTOAMYECKOE o0eceueHre CAMOCTOATEIbHOM PadoThI

00y4armuxcs
Tabnuya 5
Ne |HaummeHoBaHue pa3jeJia I¥MCUMIJIMHBI. Bua camocrosiTeqibHOI padoThl 00y4aOIIUXCH
n/n | Tema.
1. | Tomonoruveckue MpOCTpaHCTBa U HenmpepbIBHBIE | [TonroToBKa COOOIEHU U JOKIaI0B
OTOOpaKEHUSI. KoHucnekr
2. | KierouHble MPOCTPAHCTBA M MX TOMOJIOrHYeckue | [IoAroTOBKa COOOIMICHMS HITH JTOKIa/a.
CBOMCTBA. Koncnekr
1) Urnaroukuna, JI.A. Tonomorust ais 6akasaBpoB MaTeMaTUKHU: yaeOHOe TTocooue /

Urnaroukuna JI.A.. — Mocksa: [Ipomerent, 2016. — 88 c. — ISBN 978-5-9907453-1-5. —
Tekcr: anexkrponnslii. 95C IPR SMART URL: http://www.iprbookshop.ru/58207.html.



http://www.iprbookshop.ru/58207.html

2) _AdanaceeB, B.M. Brwicmas wmartematuka: CrenuanbHbIe pa3feibl: ydeOHOE
nocobue /B.1. Adanacwes, A.1. Kupmiios, O. B. 3umuna, Y. M. Ilerpymiko, T. A. CanbHuKkoBa.-
M.:duszmatint,2003.-400c.

3) Acramosa, U.B. I'eomerpus u tononorus: yaebHoe nocodue / Acramosa N.B.,
Huxumkun B.A.. — Mocksa: EBpaszuiickuii OTKpbITBII HHCTUTYT, 2011. —94 ¢. — ISBN 978-5-374-
00489-2. — Tekcr: anekrponubiii 9BC IPR SMART URL.: http://www.iprbookshop.ru/10645.html

3.2 YueOHO-MeTOANYECKOe U HH(opMaLIMOHHOE 00ecnieYeHue MPOrpaMmMbl
AUCHUIUIMHBI (MOIYJIs1)

3.2.1. OcHOBHAA ¥ JONOJIHUTEJIbHAS JIUTEPATYPA

Tabauya 6
Ne ABTOp,  Ha3BaHMe  JIMTEPATYpPbl,  TrOPO, N = @ E = = QE .4
H3/1ATENbCTBO, TOJ o 2 o % c 8.1 5 %= 5273
& Ex| 25 | B2ag{ 8 E ~ £ 5 82
5 S¢| 58 gl = g0 2E 2
) g Z| 22 255 e =S 53 Ef
F L O EZ| T T E = = F S
E2Eg| 58 ESEE] E5E£EQ 52 83
225 52 | 58} 2830 28 Ed
258528 | 22581280 S . EM
OcHoBHas1 JUTEpPaTYypa
0
1 Hrnarouknna, JLA. Tomonorus s 6/94 3b6C IPR | 100%
OakaaBpoB MaTeMaTHKH: ydeOHoe mocobue / SMART URL:
Urnaroukuna JI.A.. — Mocksa: [Ipomerei, 6 http://www.iprb
2016.—88 c. — ISBN 978-5-9907453-1-5. — ookshop.ru/582
Tekcr : 3JIeKTPOHHBIH 07.html
0
2 JenucoBa, H.C. JlomomHUTEIbHBIC TIJIaBbI 6/94 3bC IPR | 100%
MIPOEKTUBHON T€OMETPUH: ydeOHOe Tocodue / SMART URL:
Jenucoa H.C., Hukudpopoa A.B.. — 6 http://www.iprb
Mockaa : [Ipomereit, 2016. — 82 ¢. — ISBN ookshop.ru/581
978-5-9907986-3-2. — TeKCT : JICKTPOHHBII 27 html
3 AdanaceeB, B.M. Bricmias wMarematnka: | 6/94 100%
CrneuunanpHple pasfensl: ydeOHOe mocodue
/B.M. Adanacre, A.U. Kupmmios, O. B. 6 120
3umuna, U. M. [lerpymixko, T. A. CanbHuKOBa.-
M.:®u3marint,2003.-400¢
JlonoJiHMTEIbHAS JIUTEPATYPA
4. Actamosa, U.B. T'eomerpuss u Ttomonorus: | 6/94 3BC IPR | 100%
yaebHOe Tocobme / AcramoBa U.B., SMART URL:
Hukumkua B.A.. — Mocksa: EBpasuiickuii 6 http://www.iprb
OTKpBITBIA uHCTHTYT, 2011. — 94 ¢. — ISBN ookshop.ru/106
978-5-374-00489-2. — TekcT: 21€KTPOHHBILIT 45.html

3.2.2. UHTEpHET-pecypchl

1) DBnexrponHo-6nOAMOTEUHAs cuctema [PRbooks ( www.iprbookshop.ru).

2) O6pasosarensHas miatdopma «FOPAWT» https://urait.ru/).

3) DnektpoHHO-OMOMMOTeuHas cuctemMa«llanby (https://e.lanbook.com/).

4) MDB (MexBy3oBckas anekTponHas oubnmoreka ) HI'TIY. (https://icdlib.nspu.ru/).

5) HAYUHA/ DJIEKTPOHHAS BUBJIMOTEKA eLIBRARY.RU
(https://www.elibrary.ru/).

6) CIIC «Koncynprantllmroc» (http://www.consultant.ru/).
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3.3. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TN CIUTTUHbI

Jlist  ocymiecTBiIeHHsT 00pa30BaTENBHOTO MpoIlecca MO  JAUCITUIUIHHE
HE0OX0MMa CIIeAYoIIas MaTepHaIbHO-TEXHIUeCcKas 6a3a:
Tabnuya 7

ITomemenus aas IlepeyeHb OCHOBHOI'O Ajapec (MecTONOJIOKEHHE)
oCylIecTBJIeHHUS o0opynoBaHu (¢ yKa3aHHEeM KOJI-
00pa3oBaTeILHOIO Mpoiecca | Ba MOCATOYHbIX MeCT)

Ay)]PITOpI/ISI AJIA IPOBEACHUSA JICKIIMOHHBIX 3aHATHH

JlexnuronHas AynuTopHas 10cKa, (CTOJIBI V4. kopiyc Ne3
YUEHHUECKUE, CTYNIbs yUCHHUECKUE
Ha 24 MOCaj0YHBIX MECT, YaeOHas
JOCKa - 11IT., HarssIHbIe Toco0us

ayauTopus - aya. 4-12 r. I'po3nsii, yn. Jsmunesckoro Ne 9a

AyauTopuH AJIsl IPOBeleHUs] IPAKTHYECKUX 3aHATHII, KOHTPOJIs ycleBaeMOoCTH

Aynutopus s TexHugeckne cpencTna s V4. xopmyc Ne3
0TOOpaKeHHUS MYITbTHMEIUHHON WITH

TIpaKTH4CCKIX TEKCTOBOMH MH(OpMAaIHHu:

r. I'po3ssii, yiu. Jismunesckoro Ne 9a
3aHATHH - ayn.4-23 MyJIbTHMEHA TIPOEKTOP, JKPaH,
aKycTuyeckas cucrema. KomuaecTso
nocanoyHbix mMect - 30.

IloMemeHus1 JJisi CAMOCTOSITEIbHOM paﬁOTbI

KoMIbroTepsl ¢ BEIXOJIOM B
HHurepHeT u goctynom B
AIEKTPOHHYIO HHPOPMAITHOHHO- BubmmoTedHO-KOMIBIOTEPHBIH IEHTP
00pa3oBaTENBHYIO CpEAyY By3a.
KonnuectBo mocamounsix Mect - 50.

4. KOHTPOJIb MU OHEHKA PE3VYJIIBTATOB OCBOEHUA
JAUCIHUIIJIMHBI /f MOAYJIA

DNIEeKTPOHHBIN YUTAIBHBIN 3aJ1. ATaX 2

YuralbHblil 3271 OUOIUOTEKU

uriry

r. ['po3nsrit, yin. Cyopsr Kumuesoit, 33

4.1. XAPAKTEPUCTUKA OLIEHOYHBIX CPEJICTB

KOHTpOJ'IB U OICHKA pe3y.]'[BTaTOB OCBOCHHUA OIUCIUITIINHBI / MO)IYJ'ISI OC}’HICCTBJ'ISIGTCSI
npenoaaBarcJieM B IPOHECCE IIPOBCACHUA TPAKTUYCCKHUX U J'Ia60paT0pHBIX 3aH5[TPIfI,
KOHTpOJ'II)HI)IX pa60T, a TaKXEC BBIITOJIHCHUS O6y‘IaIOHH/IMI/IC$[ I/IH,I[I/IBI/IleaJ'II:HI)IX SaI[aHHfI,
ITPOCKTOB, I/ICCJ’IeI[OBaHI/Iﬁ uT.O.

Tabnuya 8
Ne HauMeHnoBaHMe TeMBbI Koa u nammeHoBaHMe OueHoYHbIE CPeICTBA
n/n (pa3neJa) ¢ NpoBepsieMbIX —
KOHTPOHPYEMBIM KOMIIeTeHIHii TeKyIuii KOHTPOJIb MPOMEKYTOYHAS
cojepKaHueM arrecranus
1. |Pazmen 1. Tomomormyeckue OI1K-8, Y cTHBIN onpoc,
[IPOCTPaHCTBA u [K-1 BBITIOJTHEHUE
HETIPEPHIBHBIC OTOOPasKEHHS. WHINBUYaTEHBIX KonTponbsHas
[IPAKTUYECKUX 3aJJaHUH. ppadora Ne 1
2. |Pasgen 2. Kiterounsie OIIK-8, 'YcTHBIN ompoc,
[IPOCTPaHCTBa u X MK-1 BBITNIOJIHEHUE KoHTponbHas
TOITOJIOTHYECKHE CBOWCTBA. WH/IUBUIYATEHBIX paGota Ne 2
MPAKTUICCKUX 33 TaHH.




4.2. OueHoOYHbIE CPEACTBA ISl IPOBEACHUS TEKYILIEero KOHTPOJIs
yCIeBaeMoCTH

4.2.1. HaumMeHOBaHHE OLIEHOYHOTO CPeACTBA: NPAKMUYECKUE 3A0AHUA
1. Jloka3atb, 4TO aKCHOMBI METPUIECKOTO MMPOCTPAHCTBA SKBUBAJIICHTHBI IBYM aKCHOMaM:

1) p(x, y) =0 < X=Y (akcuoma TOXJIeCTBA);

2) nus 100bIX TPEX 3JIEMEHTOB X, Y u Z

p(x, y) < p(x, z) + p(y,2) (akxcuoma TpeyrojibHUKa).

2. Jloka3ath, 9TO IS JFOOBIX TOUCK X, X,,..., X, METPHUYECKOTO MPOCTPAHCTBA CIIPABEIIHBO
HEPaBEHCTBO

P %)< P(X0 X, )+ P(%, %) + oo (X, 11X, ).

3. Jlokazarp, yTo map (3aMKHYTBIH IIap) B MPOU3BOJIBLHOM JIMHEHHOM HOPMHUPOBAHHOM
MIPOCTPAHCTBE SIBIISICTCS BBITYKIBIM MHOXKECTBOM.

4. Mlycte L < X - numeeitHOe MHOTOOOpasme, L = X . Jlokasarh, uro L He comepxur
HUKaKoro uiapa.

5. O6pasyer u B R? ckansipHOE IIPOU3BEICHHE CIIELYIOIINE BHIPAKEHHUS:
a). (x,y)=x+y3 0. (x,y)=x-y; B (x,y)=2xy +5x,y,.
6. I[OKaE}aTI), qTO B yKa3aHHBIX HpOCTpaHCTBaX HCJIB341 BBCCTHU CKaJISIpHoe HpOI/I3BeI[eHI/Ie,
COFHaCYIOHIHeCﬂ C HOpMaMH TUX HpOCTpaHCTB:

C{O,Z} 0). L{O,%j; B). A,p#2.

7. Ins xakux gynxuuii a(¢) oneparop Ax(t): a(t)- x(t) HEIPEPHIBEH B :

C [O, 1]; 0). L, (O, l) ? Ecnu oH HEeNIpephIBEH, TO HAWNTH €r0 HOPMY.
8.  IlokazaTb, uTo onepaTopsl 4, U A4, :

Ax(t)= j.ﬂds . Ax(r)= %j.x(s)ds

i o

neiictBytor u3 L,(0,1) B L,(0,1) u orpaHudensI, mpruem ||A1|| <242, ||A2|| <2.

Kpumepuu OUCHUBAHUA pe3y/lbmamoe npaAKmu4ecKo2o 3a0anusn

Tabnuya 9
Ne XapakTepHCTHKA 0TBeTa Basuibl
n/n
1. JaH pa3BepHYTHII OTBET, coleprKainuii 1-2 Melnkue ommOKH; OTBETHI CTY/ICHTa IpaBWiIbHEIe, | 13-15
YETKHUE, coiepkar 1-2 HEeTOUYHOCTH
2. Jlan pa3BepHYTHII OTBET, COIEPIKAIINI OJJHY IPUHIUITHAILHYIO WK 3 wiu Oosee Hegoueros; | 10-12
OTBETHI CTY/CHTA MPABIIBHBIC, HO X (POPMyTHpOBaHHE 3aTPYIHEHO U TpeOyeT HaBOIAMINX
BOTIPOCOB OT MPETIOIaBATENs
3 Pemenne 3aganusi GopMaibHO MPaBWIBHO, HO TMOBEPXHOCTHO, COJEpKaT Ooiee omHOHN | 7-9
MPUHIUIHATBHON OIIHOKH
4. OtBeT coxaepxuT Ooyiee OJHOW TPUHIMIHUAIBHON OIMMOKM MOJENed pernieHus 3ajadd; | 6 u MeHee
OTBETHI CTYJCHTA ITyTaHHBIC, HEUYETKHE, COJEPKAT MHOYKECTBO OIIMOOK, MM OTBETOB HET
COBCEM; HECOOTBETCTBHE BAPHAHTY.




4.3. OueHo4YHbIE CPeACTBA AJIS MPOMEKYTOUYHOM aTTeCTAlUMN
[IpencraBneno B npuioxeHuu Nel.

ABTOp(BI) padoyeil nporpaMMspl AU CUHUILIMHBI (MOAYJIA):
JlolenT, K.T.H., JOLECHT g E ( JxambetoB D.M.

COT'JTACOBAHO:

A

Jupextop OUOIMOTEKH ¢ Apcarupuena T.A.
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OueHo4yHbIE CpeCTBA
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTEeCTAUMHU MO JUCHUIIMHE
TonoJorus
HanpasJieHue noaAroToBKu
44.04.01 - TEJATOI'MYECKOE OBPA30BAHHUE

IMpoduan noaroroBku __«MaremaTudeckoe 00pa3oBaHue»
dopma o0yueHusi: 3a04Has
I'ox mpuema: 2022

1. XapakTepucTHKA OLIEHOYHOI NMPoOUETYPbI:
Cemectp - _3
dopma aTTecTalu — _3a4eT

2. OueHoYHBbIE MATEPHUAJIBLI, HEOOXOAUMBIE [IJIsl OIl€eHKHU 3HAHUI, YMEHUIi, HABBIKOB U
(W1M) onbITa AeATEIbHOCTH

2.1. Bonpochl /151 IPOMEKYTOYHOI aTTeCTANMHU M0 JUCHUIIHHE:

Tomonorus.

Merpuka.

ITognpocTpaHcTBa.

HenpepsiBHbie 0TOOpakeHUsI.

AKCHOMBI OTIETUMOCTH

Tormonornueckre KOHCTPYKIIUU: CYMMBI, IPOU3BEACHUS, (PAKTOPIPOCTPAHCTBA
AKcroma OTAEIIMMOCTH.

KomnakTHOCTH

CkenBaHue.

. IIpoeKTUBHBIE TPOCTPAHCTBA.

. IIpocTpancTBa HENMPEPBIBHBIX OTOOPAKEHUI.

. l'omoTonuu.

. CxilenBaHue€ KJIETOYHBIX POCTPAHCTB T3 ILIAPOB.

. Kanonunueckue kierounslie pazdorenus chep, mapoB U IPOEKTUBHBIX TPOCTPAHCTB.
. Knnetounsle koHCTpyKIIUH.

. CummmIanbHble MPOCTPAHCTBA U CUMILIMIIMAIBHbBIE OTOOpayKeHHS.
. o apsl.

. CummmnuanbHble KOHCTPYKIUU.

. 3BE31IbL.

. CuMInmIuanbHas annpoKCUMaIus HeMPepbIBHOIO OTOOpaKEeHHUS.

. ['omoTonmyeckue cBONCTBA KJIETOYHBIX MPOCTPAHCTB.

. BepxHuii 1 HUKHUI TpeIesbl TOCIEN0BATEIbHOCTH MHOXKECTB.

. IIpenen cxondiencs Mociae10BaTeIbHOCTH MHOXKECTB.

. Tononorust Bueropuca.

. IIpoCcTpaHCTBO 3aMKHYTBIX ITOAMHOKECTB KOMIIAKTA.

. IIpocTpaHCTBO KOMITAKTHBIX ITOJAMHOKECTB.



27. Metpuka Xaycnopda. .



2.2. CtpykTypa 0uieTa Kk 3a4eTy (IpUMepHasn):

1. Teopemuueckuii

eonpoc.

daKTOopnpocTpaHcTBa.
2. Teopemuueckuii eonpoc: KaHoHn4yeckue KJIeTOUHBbIE pa3OueHus cdep, MapoB U MPOSKTUBHBIX

IIPOCTPAHCTB.

Tononorunyeckue

KOHCTPYKLMU:

CYMMbl,

npousseaeHus,

3. KpnTepnn H IIKajJa OHC¢HHBAHHHA IIHCBMCHHOI'0 OTB€TA oﬁyqalomeroca Ha

9K3aMCHE:

MakcuMaJIbHOE KOJIMYeCTBO 0a/1710B Ha YK3aMeHe — 30, U3 HUX:
1. OTBeT Ha nepBbIi BOIIPOC, cofiepxKamuiics B ounere — 15 6amos.
2. OTBET Ha BTOPOM BOMPOC, coaepkamuiics B Ounere — 15 6amios.

Tabauya 10
Ne XapakTepucTHKa 0TBeTa Ha NEPBbIil BOPOC bamasl
n/n
1. [TonHbI pa3BepHYTHIA OTBET, MPOCIEKUBACTCS CUCTEMATUYHOCTh 3HAaHWM, npusiekaercs | 13-15
JOTIONTHUTEbHBIA ~ MaTepuall, TMOJKpEeIJIeHHEe  MaTepuana  [puMepaMu, aKTHBHO
HCIIOJIB3YIOTCS OCHOBHBIE TIOHSTHS U3Y4aeMOT0 pa3jena.
2. HenocratouHo cuctemaTH3MpOBaHHOE HW3JI0KEHHWE Marepuaia, AOMyLIeHbl HeToyHocTH, | 10-12
MPUMEPBI MPUBOJISATCS C TPYJIOM.
3 OTCcyTCTBHE JIOTUKH H3JIOKEHUs MaTepuaia, HEBO3MOXKHOCTh MPHUBEJCHUs MPUMEpPOB, | 7-9
JIOTTYIIICHBI TPyObIe ONMHOKH.
4, Martepwuai U3I0KeH Ha TTOJIOBUHY, 00IIHe (ppa3bl, OTCYTCTBUE JIOTHKH OTBETA.. 6 M MeHee
Pacuer uTOroBOi peiiTHHIOBOM OLlEHKH
Tabnuya 11

Jo 50 6annoB BKIFOUUTEIHHO

«HEC 3a4TCHO»

Ot 51 o 100 6amoB

«3a4TCHO»

4. YpoBHHu c(OPMHUPOBAHHOCTH KOMIIETEHI[HIl MO0 UTOraM OCBOEHHS AUCHUILIUHBI

(Mmonmy.Jist)
Tabnuya 17
HNnpukatopsl YpoBHH c(hOPMHPOBAHHOCTH KOMIIETEeHUM I
HOCTHKEHUS  |«OTJIHYHO» «XOPOLIO» «YHAOBJIETBOPHUTEIbHO» |«HEYIOBJIETBOPHTEIbH
KOMITeTeHI[UH o»
(UIK)
86-100 71-85 51-70 Memnee 51
«324TEHO» «He 3a4TEeHO»
K00 u naumenosanue gpopmupyemoil KomnemeHnyuu
OIIK-8 3HaeT: 3Haer: 3Haer: He 3Haer:
- OCHOBHBIC IIOHATHA, |- OCHOBHBIC IIOHATUSA, |- OCHOBHBIC IIOHATHSA, |- OCHOBHBIC IIOHATHA,
OTIpeICICHHUS 1 | OTIPE/ICIICHUS] ¥ CBOWMCTBA | OTIPEICIICHUSI H | OTIPEICIICHHSI u
CBOICTBa 00BEKTOB | 00BEKTOB TOIIOJIOTHH; CBOMCTBA 00BEKTOB | CBOMCTBA 00BEKTOB
TOIIOJIOTUH, q)OpMyJ'II/IpOBKI/I U | TOIIOJIOTHH, TOIIOJIOTUH,
(hopMyITHPOBKH U | JOKa3aTeIbCTBA (hopMyIHPOBKH 1 | GOPMYITHPOBKH "
JI0Ka3aTeNbCTBA YTBEPKICHUIA,  METOJIBI | TOKA3aTeIbCTBA JTOKa3aTenbCTBa
YTBEPKICHHUN, METOJIBI | UX JOKA3aTCIIbCTR; YTBEPKICHHUN, METOJBI | YTBEPKICHUA, METOJIBI

HX J0KA3aTeLCTB;
- BO3MOXHBIC C(epbl
X CBSI3U 31
TIPUIIOKEHUS B OPYTUX
00J1acTAX MaTeMaTHKHA

- BO3MOXHBIE C(epsl HX
CBSI3M W TPHIOKEHHS B
JPYTHX obnacTsax
MaTeMaTUKK "
JICLUITIAHAX

UX JTOKA3aTebCTB;
- BO3MOXKHBIE chepsl ux
CBSI3U U TIPUJIOKCHHUS B
JIPYruX 00JacTsax
MAaTEMAaTHKH H

UX JIOKa3aTeNbCTB;
- BO3MOXHBIE c(hephl uX
CBSI3H U MPIJIOKCHHS B
JIPYTUX 00JacTax
MATEMAaTHKH U




u JUCLUITIIMHAX | €CTECTBEHHO-HAYYHOTO JUCIUIUTMHAX JICLUITTMHAX
€CTECTBEHHO- coziep KaHus €CTECTBEHHO-HAYYHOI'O | €CTECTBCHHO-HAYYHOTO
HAYYHOT'O COZlepXKaHus | (PABUIBHO  BBIIIOJIHEHBI | COJCPIKaHUs COJIepKaHus
(TIpaBHIIEHO 6onee 80% 3amaHmii W | (IpaBUIBHO (IpaBUIIBHO BBIOJHEHEI
BBIIIOJHEHBI  3ajaHusd | 0ojee 50% | BeimoJiHeHs! 0oiiee 60% | menee 60% 3amanuii
6onmee 90% wu Ooiee | caMOCTOSTEIHLHON 3aJJaHUi ¥ UMEIOTCS CaMOCTOSATENIbHON
75% caMOCTOSTENBHOM | paboTHI)y BEPHO BBHIIIOJTHCHHBIC paboTser)
paboTsI) 3aaHus

CaMOCTOSITENIbHOI

paboThI)
YmMmeer: Ymeer: YmMmeer: He ymeer:
- JIOKa3bIBATh | - JIOKa3bIBaTH | - JIOKa3bIBaTh | - JIOKa3bIBaTh
YTBEPKICHUS YTBEPIKACHUS YTBEPKICHHS YTBEPKICHUS
TOIIOJIOTHY; TOIIOJIOT 1Y, TOIIOJIOTUH; TOIIOJIOTHY;
—  pewlatb  3aJa4M |— peuIaTh 3aJauu —  pemaTth  3aJayd |— pemark 3a1a4u
TOIOJIOTUU TOIIOJIOTUU TOMOJIOTUH TOIOJIOT U
(IpaBUIIEHO (IpaBUIIBHO BBIIOJHEHH! | (IPaBUIIBHO (IpaBUIIBHO BBITIOJTHEHBI
BBINIOJTHEHBI 3a/jaHust | 6onee 80% 3amanuii u BEINOJHEHB! Oonee 60% | Menee 60% 3amannit
6onee 90% u Goiee 6osee 50% 3aJaHUii U HMEIOTCS | CAMOCTOSITENBHOM
75% caMOCTOATEIBHOH | CAMOCTOSTETTHHOM BEPHO  BHINIOJIHEHHEIC | paOOTHI)
paboThI) paboThI) 3aaHus

CaMOCTOATEIHHON

paboTer)
Buageer Bnageer Bunageer He Bnaneer
- MAaTEMAaTHYCCKUM | — MAaTE€MaTUYCCKUM | — MaTE€MaTHUYCCKUM | — MaTE€MaTHYCCKUM
armapaToM TOIIOJIOI'UH, | allliapaToM TOIIOJIOT'MH, | allllapaTOM TOIIOJIOTHH, | allllapaToOM TOIOJIOI'UH,
npeaAHasHAYCHHBIM JI | TPCAHA3HAYCHHBIM JUIA | Ip€AHa3HAYCHHBIM U1 | IPCIHA3HAYCHHBIM  J1JIA
pereHus 3aj1ad, | pelIeHus 3aJa4, | peLIeHUs 3aJad4, | pelIeHus 3ajad,
OTHOCAIIUXCA OTHOCAIIIUXCA OTHOCAIIUXCSA OTHOCAIIUXCA
npodeccHoHaTBEHOM npodeccrnoHaNbHOM IpodeCcCHOHANTBHOMN npodeccrnoHaIBEHOM
JeATEeIbHOCTH; JIESITEIIHOCTH B | JI€ATEIBHOCTH; JIeSITEbHOCTH;

- METOJIaMH | JOCTaTOYHOM 0OBEME; - METOZaMH - METOZaMH
JI0Ka3aTeNbCTBA - METOJlaMH JI0Ka3aTeIbCTBa JIOKa3aTeIbCTBA
YTBEpKACHUN JIOKa3aTeIbCTBA YTBEP>KICHUH B | YTBEPXKICHHH;
(mpaBMIIBHO YTBEPKICHUI B HEZI0CTaTOYHOM 00beMe; | (TPAaBHILHO BBIMOIHEHBI
BBINTOJHEHEI 3aJaHUs] | JOCTATOYHOM OOBEME; (npaBwIBHO BBITIONHEHHBI | MeHee 60%  3amaHuii
6omee 90% u Ooee (paBUIIBLHO BBITIONHEHBI |Oonee 60% 3amaHuii ¥ | CAMOCTOSTENLHON
75% camocTosiTenbHOM | 6osee 80% 3amanuii u HUMEIOTCA BEpHO | paboTEI);
paboTsI) 6onee 50% BBITIOJIHEHHBIE  33J]aHUS | — METOIaMU

CaMOCTOSATENLHOM CaMOCTOSTENBHOM MaTeMaTH4ecKoro
paboThI) paboTsI) aHamm3a

IK-1. 3Haer: 3Haer: 3Haer: He 3Hnaer:
6a30Bble COOTHOIIECHHS | 0a30BbIE COOTHOIICHUSI | 0a30BbIe COOTHOIIEHHS |0a30BbIe COOTHOIICHHS
TEOpHH TEOPHH TOTIOJIOTUYECKUX | TEOPHH TEOpHU
TOTIOJIOTHYECKUX MPOCTPAHCTB H TOTOJIOTUIECKIX TOIIOJIOTUYECKUX
TIPOCTPAHCTB U HETIpepHIBHBIX TIPOCTPAHCTB U MIPOCTPAHCTB U
HEIIPEPBIBHBIX 0TOOpaskeHHH B HEIPEPBIBHBIX HEIIPEPBIBHBIX
oTo0OpakeHuH JIOCTaTOYHOM 0OBEME oToOpaXkeHUH 0TOOpakeHUH
(mpaBMIIBHO (TIpaBWIIBHO BBHINOJIHEHH! | (TIPaBHIBHO (IpaBUIIBHO BBHITTOJTHEHBI
BBITTOJIHEHBI 3a1aHus | 6onee 80% 3amaHuii U BhINOJIHEHBI Ooiiee 60% | menee 60% 3amaHuit
6onee 90% u Gonee 6omee 50% 3aJlaHUH ¥ UMEIOTCS CaMOCTOSATENIBHON
75% caMOCTOSITETBHOM | CAMOCTOSITETIHLHOM BEPHO BBINIOJHEHHbBIE paboTser)
paboThl) paboThI) 3aJlaHus

CaMOCTOSATENILHOM

paboThl)
Ymeer: VYmeer: VYmeer: He ymeer:
MIPUMEHSTh MNPUMEHSTD HOyYSHHBIE | TPUMEHSITh MIPUMEHSTH

MOJTyYeHHbIE HaBBIKU B
JIPYTUX 00MACTSIX
MaTeMaTH4eCcKOro
3HAHMS U
JMCUUIUIAHAX

HABBIKH B IPYTUX
o0JacTax
MaTeMaTU4ECKOT O
3HAHUA U JACLUIIMHAX
€CTECTBEHHO-HAYyYHOTO

MTOJTyYCHHEIC HABBIKA B
JIPYruX 00JacTsax
MaTeMaTHYECKOTO
3HAHUS U JUCIUIUTHHAX
€CTECTBEHHO-HAYYHOTO

MOJTyYCHHBIC HABBIKA B
JIPYTUX 00JacTIax
MaTEeMaTHYECKOTO
3HaHUS U AUCIIUTLIHHAX
€CTECTBEHHO-HAYYHOTO




€CTECTBEHHO- COJIep>KaHus B COZIepIKaHUs COZICpKAHUS
HaY4HOT'O COZIEPXKAHUs | JOCTaTOYHOM 00BbeMe (mpaBHIBHO (TpaBHUIIBHO BBIMOJIHEHBI
(IpaBUIIEHO (paBHIIBHO BBINIOJIHEHBI | BBINOJIHEHBI Ooiee 60% | menee 60% 3amannit
BBINIOJTHEHBI 3a/jaHust | 6onee 80% 3amanuii u 3aJ[aHUi U UMEIOTCS CaMOCTOSTENBHOM
6onee 90% u Goiee 6oiee 50% BEPHO BBINIOJIHEHHBIE | pabOTHI)
75% caMOCTOSITENBHOM | CAMOCTOSITETIBHOM 3a/laHus
paboTeI) paboTser) CaMOCTOSTETFHON

paboThI)
Bnageer: Bnaneer: Bnaneer: He Bimaneer:
HaBBIKaMH HaBBIKAMHM IIPUMEHEHUS | HABBIKAMHU MPUMEHEHUS | HABBIKAMH NPHMCHEHHUS
NPUMCHEHUT CTAHJAPTHBIX IPUEMOB M | CTAHIAPTHBIX IPHEMOB | CTAHAAPTHBIX IIPHEMOB

CTaHAaPTHBIX IPHEMOB
Y METOJI0B TOIOJOTUU
(mpaBUIIEHO
BBITIOJIHEHBI 3aJaHUs
6o1ee 90% u Oonee
75% caMOCTOSATEIILHOM
paboThl)

METO0B TOIIOJIOTHH B
JIOCTaTOYHOM 00BEME
(paBUIIBHO BBHIMIOHEHBI
6oitee 80% 3amanuii u
6oiee 50%
CaMOCTOSITEILHOM
paboThl)

M METOHOB TOIIOJIOTHH
(mpaBuIBHO
BBINOIHEHEI Oostee 60%
3aJJaHUM U UMEIOTCS
BEPHO BBIMIOJHCHHBIC
3a7aHus
CaMOCTOSITEILHOM
paboThI)

M METOOB TOIOJIOTUH
(paBUIILHO BBHIMTOJIHCHEI
menee 60% 3amaHuit
CaMOCTOSITEJIbHOM
paboTsl)




Ipuio:xkenne 2

JUCT PETUCTPAIIMUA UBMEHEHU
PABOYEH ITPOI'PAMMBI JUCIUIIJIAHBI / MOJTYJIS
Tonosorus
(HaI/IMeHOBaHI/Ie JUCIUTUTAHBL / MOJTYJIS)
Hampasnenue noarotropku  44.04.01 Ilenaroruveckoe oOpa3zoBaHue
[Tpoduns _ «MaremaTuieckoe oOpa3oBaHme
(rom Habopa 2022 , bopma oOydeHust _ ouHas, 3a04Has )
Ha20_ /20 y4eOHBIii roa

B pabouyto mporpaMMy TUCHIUTUIHHBI / MOYJISl BHOCSITCS CIICIYIOIINE N3MCHECHHUS

Ne Pazgen padoueii Kpartkas xapakTepucTHKa BHOCHMBIX OcHoBaHne 15

/ NporpamMmsbl (IIyHKT) HU3MEHeHUt BHECEHHUs U3MEHeHU il
n/n




