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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

JucuuiuimHa «3a1a4u anmpoKCHMAaIMNy 00ecleYnBaeT NPHOOpETeHNE 3HAHUN U YMEHHNA B
COOTBETCTBUHM C T'OCYJapCTBEHHBIM OOpPa30BaTENIbHBIM CTaHAAPTOM, OTHOCUTCS K (yHIaMEHTy
MaTeMaTHYeCKOro o0pa30BaHUS M COJACHCTBYET (OPMHUPOBAHUIO MHUPOBO33PEHUS MaTeMaTHKa-
IIPUKIIATHUKA.

Lenbto npenoaaBanysl IMCHUIUIMHBI SIBJISIETCS. O3HAKOMIIEHHUE CITyLIATENEH C PSIZIOM BaXKHBIX
3aa4 TCOPUM aIIPOKCHUMALUU, IPUMEHIEMBIMU NP UX PEUICHUM PE3yJIbTaTaAMH U METONAMH, a
TaKXKe IOATOTOBKA CTYJACHTOB K J(PQPEKTUBHOMY NPUMEHEHHMIO OSTHX 3HAaHWA B Oymymien
npodeCCHOHATILHOM 1eATEIbHOCTH.

2. MecTO IMCHUIIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlaHHasi JUCHUIUIMHA OTHOCHUTCS K 4YacTH 00Opa30BaTeNIbHOM Mporpammsl, (GpopMupyemoin
y4aCTHHKaMU 00pa30BaTeIbHbIX OTHOIIECHUH, U SIBJIAETCS 3IEKTUBHOM TUCLUIUIMHOM,
3. Illlanupyemble pe3yabTaTbl 00y4eHHsl MO AUCHHUIJIHHE, COOTHECEHHbIE ¢ MUIAHUPYEMBIMH
pe3yJibTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

IIponiecc u3ydeHus MUCLMILIMHBI HAPaBJiIeH Ha (POPMUPOBAHUE CIEAYIOLUIMX KOMIETCHLUI

B cootBeTcTBHU ¢ ®I'OC BO, OOII BO 1 mpuoOpereHus cienyomux 3HaHU, YMEHUH, HAaBBIKOB
U (WIK) OIbITA NEATEILHOCTH:

Dopmupyemas Nuaukarop 10CTHKEHUSA Ilepeyennb

KOMIIeTeH sl KOMIIeTEeHIIUH IUVIAHNPYEeMBIX Pe3yJbTATOB 00y4eHus!
(xkoa u opmyJIHpPOBKA) (kox u hopMyJINPOBKA)
IIpodeccnonajbHble KOMNETEHIIUN
MK-2 H-IIK-2.1 3HaTh:
CriocobeH moHUMaTh, Ob6nanaer ycTOWYNBBIMA OCHOBHBIC TTOHSTHS U PE3YIbTaThI
COBEPILEHCTBOBATh U 3HAHUSMU B 00JIaCTH JUCUUTUIUHBI
MPUMEHSTh OCHOBHBIX MaTEMaTHYECKUX Ymers:
COBPEMEHHBIN JTUCITUTUINH, UX anrapara u pemaTh BEIYUCIUTEIBHBIE U AaHATUTUICCKIE
MaTeMaTUYECKUn pe3yAbTaTOB 3a/1a4u C IPUMEHEHHUEM allapaTa TEOPUU
arnmapar armpoKCUMAaIuu

BJ'IaZ]eTI) HaBbIKAMU:

CaMOCTOATCIIBHOI'O U3YUCHUA 3a1a4
AIMpOKCUMaI U BOIIPOCOB, OTHOCAIIINUXCA K
aHFOpHTMH‘IeCKOﬁ 4JaCTU pCIICHUA 3aaa4

HU-IK-2.2 3HaTh:

Ob6nagaer ciocoOHOCTHIO OCHOBHBIE AITOPUTMHYECKHE METOBI,
MPUMEHSATH COBPEMEHHBIN NPUMEHSIEMBIE B 3aJ]a4aX allpOKCUMAaIIU
MaTeMaTUYeCKUH ammapar B YmMmern:

pELLICHUH pa3IUYHBIX 3a7a4 BBIJIEJISATh COCTABIISIIOLINE TEOPUU

AIMpOKCUMAI MU B MPAKTUYCCKUX 3a/javdax
BJ'IaZ]eTb HaBbIKAMU:
YMCJICHHOI'O pCHICHMA 3aJia4 alllipOKCUMalln

HU-1IK-2.3 YMmeTh:

Crioco0eH COBEpIICHCTBOBATh | TOJIb30BAThCS AaHATUTUYECKHM arlapaToM
CBOM HABBIKH, CBSI3AHHEIE C TEOPHUH aAMMPOKCUMAIINHU TIPU PUMEHEHUU
MIPUMEHEHHUEM COBPEMEHHOTO | KOMIIBIOTEPHBIX TE€XHOJIOT Ut
MaTeMaTHYECKOT0 aInapara Baagern:

CIIOCOOHOCTHIO COBCPIICHCTBOBATL CBOU
3HaHHsA, OTHOCAINUECS K obnact JUCTTUITIINHBI




4. O0bem, CTPYKTYpa U coAepKaHHe TUCHUIINHBI

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHbIe eAMHUIBI, 144 aka. 4acoB.

Ne TemsbI (pa3nesinbl) Bunbl yueOHBIX 3aHATHH, DopMbI TEKYILIEro
n/n AUCHMILTHHBI BKJIIOYAsI CAMOCTOSITEILHYIO KOHTPOJISI yCIIeBAeMOCTH
padoTy CTYJAEHTOB,
H X TPYAOEMKOCTh DopmMa NPOMEKYTOYHOM
(B akageMU4YeCKUX 4acax) aTTecTalMu
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pabota
3aJlaHus IS
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" |byHKIWIA YCTHBIH ONPOC, KOHTP.
pabota
3aJlaHus IS
5. |Teopema Beiiepmtpacca 7 2 2 4 |camoCTOATENBHON pabOTHI,
YCTHBIA OIPOC
Knaccwr ¢pyHknuni, 3aJlaHus IS
orpezesnsieMble MOTYIIIMU CaMOCTOSITETIbHOM PadoTHI,
6 7 1 2 4
" |HenmpepbIBHOCTH HEPBOTO YCTHBIN OIPOC, KOHTP.
MopsIIKa pabota
AnmpokcuMaIys ¢ MoMoIpo | 7 1 3 2
3aJaHus IS
KOHEYHOMEPHOTO .
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7 OIPOCTPAHCTEA CaMOCTOSITEIIbHOM PadOTHI
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9.  |OproroHaJbHbIE MHOTOUJICHBI CaMOCTOSITETTFHON PabOTHI,
YCTHBIHN 0npoc
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MHOFOWICHAM YCTHBIHN OIPOC, KOHTP.
pabora
7 1 2 4 |3agaHus LI
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YCTHBIM 0NpOC, KOHTP.
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YCTHBIHA OIPOC

12.

2 |1 05| 33,5 hk3amen

BCELO 16 | 32 8 | 05| 875

Conep:xanue pa3iesioB JMCUUILIUHBI:

Tema 1. BBoanasi jJeKuus.

OCHOBHBIE IOHATHA, 3aJa4d U PE3YIbTaTbl TCOPHUH AIIIIPOKCHMAILIUU. Hannquee HpI/I6J'II/I}K€HI/Ie.
CYH.ICCTBOBaHI/Ie U CIUHCTBCHHOCTD 3JICMCHTA HAWJTYYIICTO HpI/I6HI/DKCHI/ISI.

Tema 2. IIpoeKkTOpbI B TEOPHH ANNPOKCUMALMH.

Hopma nwuneiiHoro omepatopa ©u JuHEWHOro ¢yHknuoHana. [IpoekTopsl W UX CBOMCTBA.
HepasenctBo Jlebera u ero ponb. [Ipumepsl mpoekTopoB. HTEPIONSIIMOHHBIC U OPTOTOHAILHEIC
MPOEKTOPBI.

Tema 3. JIBOHCTBEHHOCTH B TEOPHH ANIMPOKCUMALMH.

[IpoekTop. ®Dopmyisbl JBONCTBEHHOCTU. PaccTossHMe [0 sapa JIMHEHHOTO HENPEPBIBHOTO
¢ynkunonana. I[lpumepsr 3a1a4 B AUCKPETHBIX M (PYHKIIMOHAIBHBIX MPOCTPAHCTBAX.

Tema 4. Moay./iu HenmpepbIBHOCTH (PYHKIMIA.

Monynu HenpepbIBHOCTM IEPBOrO MOpsiKa, MX cBoicTBa. [IpuMmepsl 3amau Ha BBIYMCIIEHUE
MOJyJIeil HEeMpepbIBHOCTH. MOy HEMPEPHIBHOCTH U HaWJIydIllee MPHOIMKESHHEe MHOTOWICHAMHU.
HepasenctBo [xekcona. Moaynu HerpepbIBHOCTH K-ro mopsiika.

Tema S. Teopema Beiiepurpacca.

OkBuBajeHTHbIE (GopMynupoBku. Kommentapuu. Mertoasl nokazatenbcTBa. Jloka3aTeslbCcTBO
bepHireiina TeopeMsl Beliepmrpacca.

Tema 6. Kiaacenl pyHkumii, onpeaesisieMble MOAYJISIMH HeNpPepPbIBHOCTH NMEpPBOIro NOpsaKa.
Omnpenenenne kiaccoB Lip a u DL. BriodeHus KiaccoB, ONpEACIIEMbIX MOIYJISIMU
HENPEpbIBHOCTH TMepBoro mnopsaka. [loHsatne o kmaccax (yHKIMHA, 3aaBaeMbIX MOJIYJISIMU
HETPEPHIBHOCTH BBICIIIETO MOPSIIKA.

Tema 7. AnnpoxkcumManusi ¢ NMOMOIIbI0 KOHEYHOMEPHOr0 MOANMPOCTPAHCTBA TWJIbLOEepTOBa
NMPOCTPAHCTBA.

['unp6eproBel npoctpancTBa. [Ipumepsl. Onpeaenurtenu I'pama u ux cBoiicrBa. OpToroHaau3anus.
[TpubnnxeHne ¢ TOMOIIBI0 KOHEUHOMEPHOTO MOANPOCTpaHCcTBa. KpuTtepuil anemMenTa Hauy4Iero
npubmkenus. Hepasencrso beccens.

Tema 8. Psag @ypbe B rijib0epTOBOM NIPOCTPAHCTBE.

PasenctBo IlapceBans. [loaHple OpTOHOPMHPOBAHHBIE CHCTEMBI M UX PA3JIMYHBIE XapaKTEPU3ALINH.
Krnaccuueckne opToroHaJbHbIE CHCTEMBI.

Tema 9. OpToronajibHble MHOTO4JIEHbI.




ITpoctpancteo L";[a, b]. OpToronanabHble MHOTOWICHBI, HX 00IIHE CBo¥cTBA. Teopema O HYISX.
PexyppenTtHoe cooTHouieHue. Psan @ypbe 1O OpPTOrOHAIBHBIM MHOrousieHaMm. WHTerpaibHas
dopmyna mist mpoekropa Sp . Dopmyna Kpucroddens—lapOy.

Tema 10. PaBHOMepHaﬂ CXO0AUMOCTD PSAI0B IO OPTOrOHAJBHBIM MHOTOYJICHaAM.

COOTHOIIICHHE MEXAY pPa3IMYHBIMH BHJIaMU CXOJUMOCTH IOClie[oBaTeIbHOCTeH (yHKIUN (B
TOUYKEe, Ha MHOKECTBE, MHTEerpalibHas, paBHOMepHasi). Teopema o cxogumoctu psiga Oypbe B TOUKE.
OyHKIMUU U KOHCTaHTHI Jlebera u cxoaumMocTh psaoB Oypre.

Tema 11. Muorouiennl SIxoomn.

Onpenenenne u obdmue cBorictBa. MHorounensl Jlexxannpa n Yeospimésa. Jfoctatounbie ycmoBus
pPaBHOMEPHO CX0AUMOCTH psAnoB Pypbe o MHOrowieHam Jlexxanapa u YeoObimuéna.

Tema 12. AIropuTMBI ANNPOKCUMALMH € IOMOIIbI0 PALMOHAJIBHBIX (PYHKIHIA.

Annpokcumanusi ¢ NpUMEHEHHeM MHorowieHoB YeOsbinieBa. BeICTphI anropuT™ parroHalbHON
uHtepnoysinuy. [Ipumenenune amroputma Tpenua. Anmpoxcumanuu llage u MX BBIYUCIICHHE.
Metop annpokcumanuu [Tage—TpeHya.

5. Od0pa3oBareibHbIe TEXHOJOTHMH, B TOM YHCJe TEXHOJOTHH 3JIeKTPOHHOTO O0y4YeHHs W
JAUCTAHIMOHHBbIE 00pa3oBaTe/bHbIE TEXHOJOIMH, HCIOJb3yeMble NPH OCYIIeCTBJIEHHH
00pa30BaTeJILHOIO MPoIecca Mo AUCIUIIHHE

B nporecce 06yueHus: UCTIONB3YIOTCS cielyrolue 00pa3oBaTeIbHbIe TEXHOIOTUU:

BBoaHas jexkuust — 1aeT epBoOe LUEIOCTHOE MPEACTABIECHUE O TUCHUIUIMHE U OPUEHTUPYET
CTYAICHTa B CHCTEME HM3y4YeHMs NaHHON AUCHUIUIUHBI. CTYAEHTHl 3HAKOMSATCS C Ha3HAYCHUEM U
3aJauaMy Kypca, €ro poJibl0 U MECTOM B CUCTEME YUEOHBIX TUCHHIUIMH U B CUCTEME IOATOTOBKHU B
nenoM. Jlaetcst kpaTkuil 0030p Kypca, UCTOPHs pa3BUTHs HAyKU U MPAKTHKHU, JOCTHXKEHUS B 9TOH
cdepe, UMEHA U3BECTHBIX YUYEHBIX, M3J1araloTcsl MEepPCIEKTUBHBIE HAIllpaBieHUs HcciaenoBaHuil. Ha
ATOH JIEKIIMU BBICKA3bIBAIOTCS METOJIMYECKHE U OpraHU3allMOHHbIE 0COOEHHOCTH PabOThl B paMKax
JAHHOW JMCHUIUIMHBI, a TakKe JaeTcs aHalu3 pPEeKOMEHJyeMOH y4eOHO-MEeTOINYEeCKOM
JUTEPATYPBHI.

AkajeMuyecKas JeKIus ¢ 3JIeMeHTaMH JIeKIMHU-0ecebl — M0CIIe10BaTEIbHOE
U3JI0KEHHEe MaTepHalia, OCYLIECTBIsIeMOe NMPEUMYIIECTBEHHO B BHJI€ MOHOJIOTA IpEerojiaBaTels.
DneMeHTHI JIeKIIMU-0ecelbl 00ecTIeYnBat0T KOHTAKT MpenojaBaTelis ¢ ayIuTOpUe, 4To MO3BOJISET
NpUBJIEKaTh BHUMAaHHE CTYJEHTOB K HamOosiee Ba)XKHbIM TeMaM JUCLUIUIMHBI, aKTUBHO BOBJICKATh
UX B Y4€OHBIH MpoLiecc, KOHTPOJIUPOBATH TEMII M3JI0KEHUs y4eOHOT0 MaTepHala B 3aBUCUMOCTH OT
YPOBHSI €r0 BOCIIPUSTHS.

IIpakTnyeckoe 3aHATHE —3aHATUE, IOCBSIICHHOE OCBOCHHMIO KOHKPETHBIX YMEHHMH U
HaBBIKOB MO 3aKPEIUICHUIO MOJYYEHHBIX Ha JIGKIMU 3HaHUM. B paMKkax NpakTH4ecKuxX 3aHATHH
BO3MOYKHO TIPUBJICYCHHSI KOMITBIOTEPHOTO TPAKTUKyMa.

KoHcyabTanum — BHJ y4ueOHBIX 3aHATHH, SBISIONIMKICA OJHOM H3 (OpPM KOHTPOJIS
camMocCTosITeNIbHOM ~ paboThl  cryaeHToB. Ha  KkoHCymbTanusx 1o mpochOe  CTYAEHTOB
paccMaTpUBAIOTCST HawOojee CIIO0KHbIe MOMEHTHl IPH OCBOGHHHM Marepuana JUCLUUIUIMHBL,
npenojaBaTeslb OTBEYA€T Ha BOMPOCHl CTYAEHTOB, KOTOpPbIE BO3HUKAIOT y HHUX B Ipoliecce
CaMOCTOSITENIbHOU PaOOTHI.



6. IlepeyeHb JIMIEH3MOHHOT0 MW (WJIHM) CBOOOJHO PACHPOCTPAHAEMOIr0 IPOrPaAMMHOIO
o0ecrnieyeHusl, MCIOJIbL3YeMOI0 MPH OCYUIECTBJICHHH 00pa3oBaTeIbHOIO Iponecca 1o
AUCHUILINHE

B mponecce OCYIECCTBICHUA 06pa30BaTeJ'IBHOFO mponecca o JUCHUILIMHE UCIIOJIb3YOTCA:

st (POPMUPOBAHUS MATEPUAIOB JJIsi TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH W TPOBEICHUS
HpOMeX(YTOqHOﬁ arrecrauuu, ajad (bOpMI/IpOBaHI/IH MCTOANYCCKHUX MATECPHAJIOB 11O AUCHUILINHE!

- nporpammel Microsoft Office;

- m3pareabckas cucteMma LaTex;

- Adobe Acrobat Reader;

- cucrema Wolfram Mathematica. (https://www.wolframcloud.com/).

- Network 15 Mathematica 11 Increment Standard Bundled List Price with Service.

- Network 15 Mathematica 11 Upgrade L3549-7407.

7. IlepeyeHb CcOBpeMeHHBIX TNPo(ecCHOHAIBHBIX 0a3 JaHHBIX H HH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCHOJb3yeMbIX MPH OCYLIECTBJIEHUN 00Pa30BaTeILHOIO Mpolecca Mo
AUCUUINJIMHE (TPH HEOOXOAMMOCTH)

B mporecce ocymecTBieHus: 00pa3oBaTENIbHOTO Mpoliecca Mo JUCIHUILUIMHE HUCIONB3YIOTCS
(MM MOTYT UCHOJIb30BaThCH):

- DneKTpoHHO-0nbMMoTeuHas cucrtema «tOpait» https://www.biblio-online.ru/

- DnekTpoHHO-0nbIMoTeuHas cucrema «Jlanb» http://e.lanbook.com/

- ABToMaTH3upoBaHHas OnOmoTedHo-uHpopMannonHas cucrema «bYKHU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- Hayunas snexrponnas 6udanoreka eLIBRARY.RU http://elibrary.ru/

- Poccwmiickas 0a3a Hayunbix crateir Mathnet

- baza Scopus

- baza Web of Sciences

8. [lepeyeHb  OCHOBHOII W  JOMOJHHUTEJNbHOW  Yy4yeOHOIl  JHUTepaTypbl, pecypcoB
MH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTHn «/HTepHer» (HpM HEOOXOAUMOCTH),
PEKOMEHYyeMBbIX /ISl 0CBOCHHS M CUMIIIHHbI

a) OCHOBHAasl JIUTEepaTypa
1. Hesckuii M. B. M30panHble 3a1aun aHaIM3a U BBIYUCIUTEIHHOW T€OMETPUU: ydeOHOe
nocobue / M. B. Hesckuii, A. FO. Yxanos; fpocin. roc. ya-T um. I1. I'. lemunosa. Yacts 1
[D5eKTpOHHBIN pecypc]. - b.m.: b.u, 2020. - 97 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20200201.pdf
2. Uponosa U. II. Jluneiinble (GyHKIMOHAIBI M ONEpPaTopbl B Kypce (hYHKIMOHAIBHOTO
aHanu3a: yueOHoe nocodue. Apocnasib: SApl'Y, 2010.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100299.pdf
Hesckuit M. B. Hekoropsie Bompochl Teopuu NpubimxeHus (GyHKIUN [DIeKTpOHHBIN
pecypc]: Yue6. nocobue. / M. B. Hesckuii, U. I1. Uponosa; Spocia. roc. yu-T um. II. T
HemunoBa - SApocnasis: SApl'Y, 1999. - 91 C.
http://www.lib.uniyar.ac.ru/edocs/iuni/19990230.pdf

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
1. bpyansiit 10. A. Teopust npubmmkenus: yue6Hoe nocodue. SApocnasnb: SApl'Y, 1981.
9% c.
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2. B. M. TuxomupoB. Teopus npubnmxenwnii / Wrtorn Hayku u texa. Cep. CoBpeM. mpooOuL.
Mar. @ynnam. Hanpasienus. 1987. T.14. C. 103-260.
http://www.mathnet.ru/php/archive.phtml?wshow=paper&jrnid=intf&paperid=76&option_|
ang=rus

3. YxanoB A. 1O. IIpaktukym no Wolfram Mathematica [DnekTpoHHBIH pecypc]: mpakTu-
kyM. / A. FO. Yxanos; fpoci. roc. ya-T um. I1. I'. Jlemunosa - Spocnasis: SApl'Y, 2020. - 40
c. http://www.lib.uniyar.ac.ru/edocs/iuni/20200205.pdf

4. KnumoB B. C. Pemienue 3a1ay MaTreMaTH4ecKoro aHajgu3a C HCIOJIb30BAaHUEM CHCTEM
KOMITBIOTEPHOW MaTeMaTuku [DJIEeKTpOHHBIN pecypc]: ydeOd. mocoOue Juisi CTYIACHTOB,
oOyuaromuxcs 1o HanpasieHusM [lpukiagnas marematuka u uHdopmaruka, MaTemaTuka
¥ KOMITBIOTEPHBIC HAYKH, U crienuanbHocTh KoMmberorepHas 6e3omacHocts. / B. C. Knumos,
A. 1O. VYxanos; fpocn. roc. yu-t um. II. I'. [IemmnmoBa, Hayuy.-mMetron. coBeT yH-Ta -
Spocnasie: Spl'Y, 2014. - 95 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20140206.pdf

5. Upomosa U. II. Anroputmpl TE€OpuH TPHUOIMKEHUSA: y4eOHO-METOIMYECKOE IMocolue.
SApocnasne: Apl'Y, 2019. -39 c.

9. MaTepuanbHoO-TexHHYecKasi 0a3a, HeoOXoAUMAas JJs OCylIIeCTBJIEHUsSI 00pPa30BaTEILHOIO
npoiecca no AMCUMIUINHE

MarepuanbHO-TeXHHYECKass 0a3za, HeoOXoauMmas Ui OCYIICCTBIICHUS 00pa30BaTEIHHOIO
rpoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTAB CIEIUATbHBIC ITOMEIICHUS:

- y4eOHBIC ayIUTOPUH JJIsI TPOBEICHUS 3aHATHH JICKIIMOHHOTO THTIA;

- yueOHBIE ayIUTOPUU AJIs1 IPOBECHUS MPAKTUYECKUX 3aHIATHI (CEMHHAPOB);

- y4eOHBIC ayTUTOPUH JJIsI IPOBEICHUS TPYIIOBBIX M HHIUBUYaTbHBIX KOHCYJIBTAIINN;

- yaeOHBIE ayAUTOPUU JUIS TPOBEIEHUS TEKYIIEro KOHTPOJIS ¢ IMPOMEKYTOUHON
aTTeCTaIluu;

- IIOMEIIEHUS JJISl CAMOCTOSATEIILHON PabOThI;

- IOMEIICHUS IS XpaHEHUS U NMPOPHIAKTUYECKOTO OOCTYKMBAHHS TEXHUUYECKUX CPEICTB
o0OyueHusl.

[Tomemenust 11 CaMOCTOSITENIBHOM Pa0OThl OOYYAIOIIUXCS OCHAIIEHBI KOMIBIOTEPHON
TEXHUKOW C BO3MOXXHOCTBIO TMOJAKIIOUeHUs: K ceTu «VHTepHeT» M olecmeueHueM AOoCTyma
K 2JIEKTPOHHOU MH(pOpMallnoHHO-00pa3oBaTenbHoM cpene Apl'Y.

ABTOp:

3aB. Kadepoil MaTeMaTH4YEeCKOr0 aHAIN3a,
JTOKTOp (u3.-MaT. HAYK, TOIEHT M.B. HeBckuit
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IIpuiaoxenne Nel
K pado4eil nporpaMmme IMCUUNIMHBI
«3agayu annpoKCUMAIUN»

DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U POMEKYTOYHOM aTTeCTAIMU CTYAE€HTOB MO0 JUCHUIIHHE

1. TunoBble KOHTPOJIbHBIC 3a1aHUSI 1 UHBIC MaTEpHaAJIbI,

HCNOJIb3yeMble B Mpollecce TeKyIero KOHTPOJIs YCIeBaeMOCTH

3agaHus AJ5 CAMOCTOSITEIbLHON PadoTHI JAFOTCS 110 JICKIUSIM U YI€OHBIM TOCOOHSIM H JIp.

Ot 3alaHuA HC OICHUBAIOTCA, HO X BBIIIOJIHCHUC KOHTPOJIUPYCTCA HAa NPAKTUYICCKUX 3aHATHAX

u  (uam)

B DOVK Moodle Spl'Y. B mocnemnem ciydae 3amanus (OPMYJIUPYIOTCS B

COOTBETCTBYIOILIMX pa3jienax Kypca.

Kontpoabnasi padora Ne 1 (temsi 3, 4, 6)

1.

2.

3.
a)
b)
c)
d)

4.
a)
b)
c)

B npoctpanctee C[0,1] maiimure paccrostame ot dymkmuu X(H)=t>+1 1o sapa
dynxmonana f(x)=x(0)-x(1).
B mnpoctpanctse [}  maiimure paccrosmme ot ¢ymxmuum X()=t>+1 mo sgpa
dynkmonana f(x)=x(0)-x(1).

Beruncnure monynb HenpepbiBHOCTH o(T;T) hyHKIMY (TpeiaraeTcs oiHa U3 3a/1a4)
f(t)=sin t, [a,b]=[0,x]

f(t)=1t*, [a,b]=[-1,1]

f(t)=¢', [a,b]=[0,1]

f(t)=t, [a,0]=[0,1]

Haiimure Bce 0>0, mpu xotopsix fe Lip o (oqHa u3 3a1a4)
f(t)=It|, [a,b]=[-1.1]

f(t)=tcostsint, [a,b]=[0,x].

f(t)=t ¥4, [a,b]=[0,1].

KounrpoabHasi padora Ne 2 (temsl 4, 6, 10, 11)

Ha otpeske [-1,1] 3amana HenpepbiBHas GyHkius f{(t).

1.
2.
3.

Beraucinute MOIyib HEMPepbIBHOCTH MepBoro nopsaka ¢pyHkuuu f(t).

Haiigure Bce o0, mpu kotopsix fe Lip o. [Ipunamiexut nu f kmaccy DL?
Paccmarpusaercs psag @ypwe i f mo Mmuorounenam Jlexxanapa. CXoauTces M 3TOT
psn k f paBHomepHo Ha [-1,1]?

Paccmarpusaercs psg @ypoe 11 f mo MHorowreHam Yeobrmépa. CXOAUTCS JH ATOT
psn k f paBaomepHo Ha [-1,1]?

ITycTh pn - UHTEPHOISLMOHHBI MHOTOWIEH CTEMEHH < N MO YEeOBIIIEBCKUM Y3JIaMm
i f. CymectByeT nu npu n—oo npenen lim pn (1) ?Ecnu cymectsyer, To ueMy oH
paBeH?.



MeTtorka OIleHHBaHHsI KOHPOJIBLHOUM paboOThI COCTOUT B cleAytomieM. [lomHoe pelieHne Becex
3amay orneHuBaetcs B 100 6awtoB. ITO KOJIMYECTBO MMOPOBHY ACIUTCS 11O YUCITY 3aja4.
CymmupyeTcs unucio 0aioB, HAOPAaHHBIX CTYACHTOM 3a KaXIyIo 3a1ady.

O1ieHKa «HEYAOBJICTBOPUTEIBHOY - HAOpaHO MeHee 25 6alIoB.

OreHKa «yI0BIETBOPUTENBHOY - HAOpaHo OT 25 6ayios 110 59;

OrneHka «xopor1oy - Habpano ot 60 10 74 6aI0B;

OreHka «OTJIMYHO» - HAOpaHO 75 OaIOB U BBILIE.

2. CiucoK BONPOCOB M (MJIM) 3aJaHUH /1JI51 MPOBEIeHUs MPOMEKYTOUHOM aTTecTaAlNU

DK3aMeH M0 JUCUMILIMHE «3a1a4uM allllPpOKCUMAalMM» MOYKET IPUHUMAThCS KaK B YCTHOMH,

TaKk ¥ NMUCbMEHHON (hopme. B ciydae npoBeneHMs MMCBMEHHOTO 9K3aMEHa BO3MOKHA
JIOTIOJTHUTENIbHAS yCcTHAs Oecesla co CTyIEHTOM IO MaTtepuaiy (Bompocam) AUCHUILTMHBL. Huxke
JTAIOTCS BOIPOCHI K YCTHOMY 3K3aMEHY M TeMaTHKa yIpaKHEHHH, Ha 0a3e KOTOPhIX MOXKET ObITh
c(hopMUpOBaHbI BAPUAHTHI JIsl MTMCbMEHHOT'O 3K3aMeHa

BOl'lpOCbI K YCTHOMY 3K3aMCHY

1.

Noakown

10.

11.

12.

13.
14.

15.

16.

Haunyumee npubmmxenue. TeopeMbl O CYIIECTBOBAHMU M EIUHCTBEHHOCTH 3JIEMEHTa
HAWTYYIIEro IpUOIHKEHUS.

[Tpoexrop. Hepasenctro Jlebera.

®opmynbl JBOMCTBEHHOCTH. PaccTosiHIe 110 siipa TMHEHHOT0 HEMPEePHIBHOTO (DYHKIIMOHATIA.
Monynu HenpepbsIBHOCTH 1 mopsiika, X CBOICTBA.

Knaccsl ¢pyHKIuH, onpenenseMble MOIyJIeM HEMPEPHIBHOCTH | MOPSAKA, UX COOTHOLICHHE.
Teopema BeliepmTpacca. JlokasarenscTBo bepHreiina.

['unsbeproBo mpoctpanctBo. Ilpumepsl. Omnpenenurens I['pama U  ero cBoiicTBa.
Oproronanusanus ['pama — [lImuara.

[TpubmkeHre C TMOMOIIBI0 KOHEYHOMEPHOTO TMOJINPOCTPAHCTBA B  TUIHLOEPTOBOM
npoctpanctBe. Kpurepuit anemenTa Hamny4miero npudmmkenus. Hepasenctso beccenst.

Psan ®@ypre. PaBenctBo IlapceBans. [loaHble OpTOHOPMHPOBAHHBIE CUCTEMBI, UX Pa3IUUYHbIC
XapaKTepU3allHH.

ITpoctpancteo L2" (a, b). [MomHoTa cuctemsl cremnenei. OOIHe CBOMCTBA OPTOTOHATBHBIX
MHOTOwWIeHOB. Teopema o HyJsiX. PEKyppeHTHOE COOTHOILICHHE.

Pan ®ypre mo oproroHanbHbIM MHOTouJeHaMm. MHTerpanpHas ¢dopMa MpoekTopa Sp
®opmyna Kpuctoddens — JapOy.

[TocTanoBka 3a7a4 cxoAUMOCTH psA/10B Dypbe MO OPTOrOHANBHBIM MHOTOUJIEHAM. Teopema o
CXOJIMMOCTH B TOUKE.

DyHKIIUU U KOHCTaHTHI JleGera u cxoaumocTh psanoB Dypre.

Mmuorounensl flkoOM u uxX cBoicTBa. PaBHOMepHas cxoauMocTh psagoB Dypse MO
MHorowieHam Skoou. Ciydait MHOTousIeHOB JlexkaHipa.

MHuorounensl YeObIéBa Kak OpTOroHaidbHble MHOTOUIEHBI. O1ieHKa KOHCTaHT Jlebera amns
MHOTOWICHOB UeObIEBa U CXOIMMOCTh COOTBETCTBYIOIIHNX PsiIoB Dyphe.

Annpokcumanuu Ilaze.



BapI/laHTbI 3aJaHud AJd IHCbMEHHOI'0 JK3aMEHa

Bapuanr 1

1. B npocrpancree C[0,1] naiigure paccTosHHe 0T QYHKIHH
7*(t) = t* 4+ 1 g0 sapa JHHEHHOr0 HelMpepLIBHOTO (DY HKIHMOHATA

1
flzx)==(0) + 3 [ z(t)dt.
/

2. B npocrpascree ] HafiouTe paccTosHEe 0T ToukH ¥ = (2,—1)
[0 AIpa JIHHEIHOro HenpephBHOTO (yHKOHoHANA f(T) = 27 + Ta.

3. BuumcauTe Momyak  HenopepelBHOCTH  wifE)  dyuxmmm
flx) =2+ +1,0< < 1. YkamuTe Bee a, npu KoTophix f € Lipa

4 Tyers f(r) = r?cosz, —1 < ¢ < 1; p,  MHTEPNOIANHOHHLI
MHOTOYIeH CTeneHd < 1 408 [ 1o 9eDemEsckuM yanam. CylmecTeyeT au
npeen T}ﬂ]gﬁ Pr(1)7 Yemy oun papena? Oreer ofocHyiTe.

5 Iyers f(z) = 3re®, —1 < ¢ < 1. CxoguTcd 11 K diyHKIHE [ paBHO-
MepHO eé pag @yphe N0 OPTOHOPMHPOBAHHLIM MHOTOWIeHaM JlexaHapa,
TO €CTh CIPABEJIHEO JIH PABEHCTBO

1Snf — flloj-19 — 0, n—o0?

3peck Spf - 9AcTH4YHAA cyMwma paga. OTeer ofocHyiTe.



Bapuanr 8

1. B npocrpancree C[0,1] HaliguTe paccTOfRHHEe OT QYHKIHHE
T*(t) = €' + t 1o Aapa NHEEHHOND HellPePLIBHOIO (Y HKIIHOHANA

1
flzy==z(1) +2 [ =(f)dt.
/

2. B npocrpancree [2, Halijwre paccrosmue or Toukm ¥ = (10,1)
[0 HApa JHHeHHOTO HelpephIBHOrO ¢y HKIHoHana f(T) = 71 + Ta.

3. Ina dyekumn f(zr) = ‘2}1‘—%| + 1,0 < 7 < 1, BLIYHCAHTE €&
MOIYJIE HelpephIBHOCTH w( [ t). YkamuTe Bee o, npr KoTopeix f € Lipa.

4 Mlyers f(r) = 1, 1 < < 2;p, HHTEPNOIHIHOHHLIA MHOIO-
4JIeH CTeNeHH < 1 A0f [ 0o 4ebeIIEBcKHM y3aaM. CyIlecTEyeT JdH Npeae
r}ﬂ Pnl2)? Yemy on pasen? OTeer obocHyiiTe.

5. Ilyete f(x) = 1 —|z|, -1 < < 1. Cxogures JH K (yHK-
i f paBHOMEpHO eé pag Dyphe M0 OPTOHOPMHPOBAHHEIM MHOTOYICHAM
Jlexanpa, To ecTh CIPABELIHBO JIH PABEHCTEO

ISnf = flloj-14 =0, n— o007

3neck Spf  n-2 9AcTHYHAH cyMMAa pAaa. OTeeT obocHYHTE.
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3. [IpaBujia BeIcTaBJIEHHS OLIEHKH HA SK3aMeHe (B YCTHOIi (hopme)

B sK3aMeHanMoHHbIE OMIJIET BKIIIOYAETCS TEOPETHUECKUI BOIpOCA U JIBAa YIPAKHEHUS.
Ha noarorosky k orBeTy maercsa | actpoHomuueckuil yac. Ilo uroram sk3ameHa BBICTABIIAETCS
OJIHA U3 OLICHOK: «OTJIMYHO», «XOPOILIO», «yIOBIETBOPUTEIILHO» WM «HEYA0BIECTBOPUTEIBHOY.

OneHka «OTIUYHO» BBICTABISCTCS CTYACHTY, KOTOPBI JEMOHCTPUPYET IIIyOOKOe H
IIOJIHOE BJIAZICHUE COACPKAHMEM MaTepuaja M IMOHATUMHBIM annaparoM AWCLHIUIMHBI, JaeT
pasBepHyThle, TOJHBIE W YETKHE OTBETHl Ha BOMPOCH HK3aMEHAIIMOHHOrO Owmiera u
JOTIOJIHUTEIbHBIE BOIIPOCHI, IPABUIILHO PELIAET 3a1a4y

OneHka «XOpoIlo» BBICTABISIETCS CTYAEHTY, OTBET KOTOPOIO Ha 3K3aMEHE B IIEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIE KPUTEPHSIM, HO OTIMYACTCS MEHbIIEH O0OCTOATENbHOCTBIO,
riyOuHON, 000CHOBAaHHOCTBIO M TIOJHOTOH. B OTBEeTe MMEIOT MECTO OTAENbHBIE HETOYHOCTU
(HecyllecTBEHHbIe  OMIMOKM), KOTOpble  HUCHPABIAIOTCA  CaMUM  CTYJEHTOM  IOcie
JIOTIOJIHUTENBHBIX U (MJIM) YTOYHSIIOIIMX BOIPOCOB 3K3aMeHaTopa. HeoOXoaumbIM ycioBHeM
ABJISIETCA XOTS Obl YACTUYHOE PELICHHE 3a/]auu.

OI.[GHKa «YJOBJICTBOPUTCIIBHO» BBICTABIIACTCA CTYHACHTY, KOTOpLIﬁ Ja€T HECJOCTAaTOYHO
IMOJIHBIC OTBCTHI HAa BOIIPOCHI 5K3aMCHAILIMOHHOI'O ounera u AOINOJHHUTCIBHBIC BOIIPOCHI, HO IIPU
9TOM BCC K€ ANCMOHCTPUPYCET HCKOTOPLIC 0a30BbIe 3HAHHUA IO npeaAMeTy. HpI/I ApryMCHTallUU
OTBCTAa CTYACHT HC 00OCHOBBIBAECT CBOU CYKACHUA. Ha gactp JOIMMOJIHUTCIIbHBIX BOIIPOCOB
CTYACHT 3aTPpYyAHACTCA AaThb OTBECT UJIU OACT HEBEPHBIC OTBCTHI.

OI_IGHKa «HCYIOBJICTBOPUTCIIBHO» BBICTABJISICTCS CTYACHTY, KOTOpLIﬁ HC JCMOHCTPUPYCT
3HaHUs 0a30BBIX HNOHATHH U PE3YIbTATOB, HEC B COCTOAHUU PCIINUTL 3aa4dy, IJIOXO OTBCYACT Ha
JOITOJIHUTCIIBHBIC BOIIPOCHI, HC BJIaaCCT MOHSITUMHBIM MaTCpHaJIOM JUCHUITIIMHBI.
I[OHOJIHI/ITCJH)HI)IG M YTOUHAIOIIHEC BOIIPOCHI 3K3aMC€HATOpAa HC NPUBOAAT K KOPPCKIUHU OTBCTOB
CTYACHTA. Ha OCHOBHYIO 4YaCTh AOIOJHHUTCIBbHBIX BOIIPOCOB CTYACHT 3aTPYAHACTCA NATb OTBCT
HJIn OacT HCEBCPHBIC OTBCTHI. KpOMC TOT0, OICHKa ((HCYIIOBJICTBOPI/ITCJII)HO)) MOJKET OBIThH
BBICTABJICHA IIpXM  HC3HAHUHU  KAKHX-TO 0a30BBIX IIOHATHH H PE3YyJIbTATOB. OI_IeHKa
«HGYZ[OBJ'IGTBOPI/ITCJ'IBHO» BBICTABJIACTCA TaKXKC CTYACHTY, KOTOpI:Iﬁ B34J1 3K3aM€HaHHOHHBIﬁ
6I/IJ'ICT, HO OTBCYATHh OTKa3aJICH.

IIpaBuiia BbICTaBJIeHUS OLIEHKH HA 3K3aMeHe (B NMCbMeHHOoil ¢popme)

Crynenty mpemyiaraeTcsi WHIAWBUIYAJTbHBIA BapuaHT 3afaHuii, comepxkamuii 4-6 3amau. Ha
BBHITIOJTHEHWE U TIpeJCTaBlIeHHe 3adaHuil fgaetcs 1.5-2 daca. [lpu olleHHBaHUM BBIMOJHEHHBIX
3aJJaHI MOYKET UCTIOIH30BATHCS CIIENYIOIAsi CHCTEMa OIICHOK 3a OJIHO 33/1aHue:

+ (4 Ganna) — 3a1aHKE BHITIOJIHEHO MOJIIHOCTHIO, 0€3 OIMNOO0K;

+. (3 Gama) — 3a7jaHKe BHITIOJIHEHO C HE3HAYUTEIHHOM OIMMMOKON WIIH MOYTH TOIHOCTHIO;

+- (2 6anna) — 3aJjaHNe BBIOJHEHO C CYIIECTBEHHOM OMMOKON MM MPUMEPHO HATMIOJIOBUHY;

-+ (1 Gamr) — JMIIb KaKue-TO JJIEMEHTHI MPEJCTABIEHHOTO OTBETa MOTYT OBITh OILICHEHBI
HOJIOKUTEIBHO.

[Tycte k — uucno 3amauy B mpeioxkeHHOM BapuaHTe. Omnpenensierca obuiee unciao M 6anmios,

M
HaOpaHHBIX cTyAeHTOM. OIIeHKa 3aBHCHT OT BEJIMYMHBI OTHOIICHHUS [= v e N=4k —

MaKCHMaJbHOE BO3MOXHOE 4YHCIIO OauioB 3a pabory. Bo3moxkHas Tpagamusi OIEHOK
CIIEyIOIIAs:

0.75 < r<1 - omneHKa «OTIHYHOY,

0.60 < r<0.75 - ouEHKA «XOPOLIO»;

0.26 < r<0.59 - omeHKa «yIOBICTBOPUTEIHLHOY;

0<r<0.25 - oneHKa «HEYAOBICTBOPUTEIHLHO.

[TpermogaBaTens ©MEET MPABO YUUTHIBATh HA dK3aMeHE pabOTy CTY/IEHTa B CEMECTpeE.

A

A
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IIpuaoxenne Ne2
K pado4eil nporpaMmme IMCUUNIMHBI
«3agayu annpoKCUMAIUN»

MeToauyeckue yKa3aHUs JJIsI CTY/IEHTOB 110 OCBOEHH IO TUCIHIIINHBI

CryzneHTaM mpejuiaraeTcsi U3y4uTh HE TOJIBKO PEKOMEHIOBAaHHYIO JIUTEpaTypy, HO
¥ BO3MOXXHbBIE JOMOJIHUTEIbHBIE HCTOYHUKHU (HampuMep, HaydyHbI€ CTaThd), HA KOTOPBIE
MOXET yKa3zaTh IpernojaBaTesib. JTa padoTra Mo OOJbIIEH YacTH MOXET BBIMOIHATHCS
CTyJIEHTaMU UHAUBUAYaJIbHO, O]l PYKOBOJCTBOM IPEINOIaBaTEIs.

B nponecce ocBoeHUS TUCIUIUIMHBI 00yYaroUIMMCs MPEAIaraeTcsi OTHOBPEMEHHO
TOTOBUTBCS K MPEACTOSAIIEH HWTOrOBOM arrecranuv. B 9acTHOCTH, 3TO Kacaercs
noarotoBku BKP. Bompockl, cBs3annbie ¢ BeimonHeHHEeM BKP, odopmienunem Tekcra,
pazHooOpa3Hble BOMPOCHI MO BBICTYIJICHUIO HA MPEI3allUTe M Ha 3alldTe JAUILTOMHON
paboThI, BIOJIHE I1I€JIECO00pa3HO 3aJaTh NPEMOJaBATeN0 AUCIHUIUIMHBEL. bombiryro
MOJIb3y TPUHECET BBICTYIUICHME Ha CEMUHApe WIM CTYACHYECKOW (MOJIOJEKHOMN)
KoHpepeHuu. Tema MOKIaAa Ui BBICTYIUICHHS BIIOJIHE MOXET OBITh CBSI3aHA C
TEMAaTHUKOM TEOpHUH allpOKCUMAalUMd W CMEXKHBIMH HaykKamMd, B TOM 4YHCIE, C
KOMIIBIOTEPHOM peanu3aiuei anroputMoB Npudimkenus. Takoi paciiupeHHbIA TOIX0
K OCBOCHHIO MaTepuasa JUCIUILTUHBI MOKET ObITh BEChbMa MOJIE3€H CTYICHTaM.

12



