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1. Henau ocBOeHMS UCHUNIHHBI.
Henstmu ocBOeHMSI TUCHUTUIMHBI « TOMONOrus» ABISETCS U3JI0KEHHE Pa3esioB TOMOJIOTHUH,
TCCHO CBA3aHHBIX C q)YHIIaMCHTaJIBHBIMI/I O6H_IeMaTCMaTI/I‘-IeCKI/IMI/I KypCaMH 1 NPUIIOKCHUAMMU.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMMbl 0aKkajiaBpuara

Jucunmmna «Tonojorusy OTHOCHTCS K 0053aTeNIbHOM YacTH 00pa30BaTeIbHOM MPOrpaMMbl

Y BXOJUT B MOAYNb «I'€OMETpHs U TOIIOIOTHSI.
JU1st OCBOCHUS JTaHHOW AUCUUIUIMHBI CTYIEHTHI ObITh 3HAKOMBI C OJTHOMEPHBIM

T pepeHIaIbHbIM U UHTETPAIbHBIM UCUHCIICHUSMU, 2JIEMEHTaMU JINHEHHOH anreOpsl U

AQHAJIUTUYECKON T€OMETPUH.
[Tony4ennsie B kypce «Tononorus» 3HaHUs. HEOOXOAUMBI JJIs U3y4EHUs [TOCTIETYIOIIX

JUCLUIIINH MOayIst «MartemMaTuka U KOMIIBIOTEPHBIE HAYKM), a TAKXKE IS IPOJLOJIKECHUS

o0yuyeHMsI B MarucTpaType o HanpasieHuto «lIpuknagHas MaTeMaTHKa»

3. Ilnanupyempble pe3yJabTaThbl 00y4eHHs M0 JUCIHUIINHE, COOTHECEHHbIE C
IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbLHOI MPOTrPaMMbl

[Tponiecc u3yueHust TUCIUTLIIMHBI HANpaBJieH Ha (POpMHUPOBAHUE CIICAYIONINX HIEMEHTOB
komneTeHnuii B coorserctBuu ¢ ®I'OC, BO, OIl BO u npuobOpeteHue cienyrommux 3HaHui,
YMEHMM, HaBbIKOB (MJIM) OMbITA AEATEIbHOCTH:

0a30BbIC 3HAHUS B
obnactu
€CTECTBEHHBIX HAYK
B CBOEH
npodeccnoHanbHOM
JeSITETIbHOCTH

PCUICHUA

®opmupyemas NuaukaTop 1ocTHAKEHUS IlepeyeHb MIaAHUPYEMBIX
KOMIIeTCHIUA KOMIIeTEeHIIUHN pe3yJbTaToB 00y4eHHs

(kox u ( Kox M (popMyTHPOBKA)

(popmyampoBka)

Ob6menpodeccnonalbHble KOMIIETEHIIUN

OIIK-1 NJI-OIIK-1-2 3HaTh:

Crnocoben Ocy1ecTBIIsSIET IOCTAHOBKY - 0 IPEANOChUIKAX CO3AaHM
MIPUMEHSATD 3a/1a4M U BHIOMPAET Ccr1oco0 €€ | TOIOJIOTUU; UMETh MPECTABICHUE O

TOIOJIOTMYECKOM MPOCTPAHCTRE,
CBS3HOCTH, KOMIIAKTHOCTD, 0a3a,
cenapabebHOCTh, TOMOJIOTHYECKHE
MHOT000pa3usi.

YMeTh.

- pemaTh 3a7a4d Ha OCHOBHBIC
MMOHSTHS TOIIOJIOTHHI

Biagerr HaBbIKAMMU:

- IPUMEHEHMS alapara TOMOJIOTHI
JUISL PELIEHUs] pa3IuYHbIX
MaTeMaTHYEeCKHX 3aJ1a4.




4. O0beM, CTPYKTYpa U CO/iepPKaHMe TN CHUTITHHbBI
OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4E€THYIO SIMHUITY, 72 aKaJleMAYECKHX Jaca

Ne Tembl (pa3meJibl) Bunbl yueOHBIX 3aHATHI, DopMbI TEKYILIEro
n/n AUCHUATUTHHBI, = BKJIIOYASl CAMOCTOSITEILHYI0 | KOHTPOJISI yCIIeBaeMOCTH
UX cojep:KaHue Q paboTy CTy/1eHTOB,
= U MX TPYA0EMKOCTh ®Dopma NpPOMeKYTOYHOM
o (B akageMHYeCKHUX 4acax) aTTecTalMu
(no cemecmpam)
KonrakTHas padoTa
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Coaeprxanue pasfesnoB JHCHUTIIHHBI

1. OG6mas Tononorus

1.1. Tononoruyeckoe npoctpaHcTBO. CpaBHEHUE TOMOJIOTHUA.

1.2. Metpuueckoe npocTtpaHcTBo. [Ipumepsl.

1.3. IlognpocTpaHCcTBa TOMOJIOTUYECKOTO IPOCTPAHCTBA.

1.4. BHyTpeHHOCTh 1 3aMbIKaHHUE, UX CBOMCTBA.

1.5 T'pannunas, npeaenpHas, BHYTPEHHsISI, BHEIIHASA, U30JMPOBAaHHAs TOUKH, TOUKA
IPUKOCHOBEHHUSI.

1.6 Bcrony NI0THOE U HUTZIE HETUIOTHOE MHOKECTBA.

1.7 baza u 6a3a B Touke. AKCHOMBI CYETHOCTH.

1.8 IlokperTHs

1.9 Axcnomsl OTIETUMOCTH

1.10 HenpepriBHOE oTOOpaxenue. ['omeoMoppuzMel

1.11 KomnaktHOCTB

1.12 CBsA3HOCTB ¥ TUHEIHAS CBSI3HOCTD

1.13 CymMa u npou3BeeHNE TOMOJIOTHYECKUX TPOCTPAHCTB.

1.14 ®unstp. llpenen ¢punbtpa. Ilpenen orodbpaxenus no GpuibTpy

1.15 ®ynnamenTanbpHas rpynmna.
2. TI'mangkag Tomoyorus

2.1 Tononornyeckrue MHOroo0pa3us

2.2 OpueHTUpyeMBbIe U HEOPUEHTHPYEeMble MHOT000pasus. [Ipumepsr.

2.3 T'nagxue Mmuoroo6pasus. [Ipumepsl.

2.4 Kpait mHoroo0paszus. OpueHTanus Kpas.

2.5 Tononoruyeckas kiaccu(ukanus AByMEpHBIX MHOT000Opa3uit

2.6 Tpuanrynsuus U KJIeToOuHble pa30reHus MHOrooOpa3uit

2.7 DitnepoBa xapakTepucTHKa MHOrooopasus. [Ipumepsl.




3. Teopus y310B

3.1. Y3nblI 1 3anemieHusi. DKBUBAJECHTHOCTh y3710B. CTporasi S5KBUBaJICHTHOCTH y3710B. CBA3HAs
CyMMa y3JI0B.

3.2. Hopmanbhas npoekuus y3ia. KparHbie TOUKH.

3.3. HarsiruBanue opueHTUPOBAHHOM CBSA3HOM IOBEPXHOCTH Ha y3ein. Teopema dpaHkiis-
[TouTpsaruna.

3.4. luarpamma y3ia, MHAEKCHI [uarpamMmbl. CucTemMa ypaBHEHHUM y37a.

3.5. [Tonunom Anekcannepa. [Ipumepsi.

3.6. Onepanuu Peiinemerictepa. Teopema Peiinemeiictepa.

3.7. llonunom Konges y3na. [Ipumepsl.

3.8. Onpenenenue Kockl. ['pymnmna koc.

3.9. 3ambikanue kochl. [Ipumepsl.

3.10. PackpyuuBanue xocbl. Teopema u «rprok» Anekcannepa. [Ipumepsi.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH, B TOM YHCJI€ TEXHOJIOTHH 3JIeKTPOHHOI0 00y4eHHus 1
AUCTAHIHOHHO-00pa30BaTe/IbHbIEe TEXHOJIOTHHU, HCIOJIb3yeMbIe MPH OCYIIeCTBICHUH
00pa30BaTeIbLHOIO MpoIecca Mo TUCIUNIHHE

B nponecce 00yueHus HCIONB3YIOTCS CIEAYIOLIME 00pa30BaTEIbHbBIE TEXHOIOTHH:

BBoanas Jekuus 1a€T epBOe 11EI0CTHOE IPEICTaBICHUE O JUCHUIUINHE U OPUEHTUPYET
CTyZIeHTa B CUCTEME U3yUeHMs JaHHON JUCUUILIHHBL. CTYAEHTHI 3HAKOMATCS C HA3HAYEHUEM U
3aJja4yaMu Kypca, €ro pojibio U MECTOM B CHCTEME y4eOHBIX AUCIHUILIMH U B CUCTEME ITOJITOTOBKU
B estoM. Jlaéres kpatkuii 0030p Kypca, HCTOPHH Pa3BUTHUS HAYKH U IPAKTUKU, JOCTYO)KEHHUS B
3TOM cdepe, MEeHa U3BECTHBIX YUEHBIX, H3JIaraloTCs IePCIIeKTUBHbBIE HAIIPABICHUS
uccienoBaHuid. Ha 3Toi IeKIIMU BBICKA3BIBAIOTCSI METOJUUYECKUE U OPTaHU3AI[MOHHbBIC
0COOCHHOCTH pabOTHI B paMKax JIOHHOM JTUCHUIUIMHBL, a TAKXKe AaéTcs aHaIN3 PEKOMEHIYeMOH
y4e0HO-METOUYECKON JINTEPaTypBhI.

AkazeMuuecKas JeKuus ( Wik JeKLus oOIIero Kypea) - Mociea0BaTeIbHOE U3JI0KEHHE
MaTepuaa, OCyLECTBIIEMOE IPEUMYILIIECTBEHHO B BU/I€ MOHOJIOTa ITPENOJaBaTENs.
TpeOoBanus K akaAeMHUECKOH JICKIIMN: COBPEMEHHBIN HAayIHBIH yPOBEHb U HACHIIIIEHHAS
UH()OPMATUBHOCTb, yOEIUTENbHAS apryMEeHTallMs, JOCTYIHAs ¥ IOHATHAs pedb, UeTKas
CTPYKTypa U JIOTHKA, HATMYHE IPKUX IPUMEPOB, HAYYHBIX JOKA3aTeNbCTB, 00OCHOBAHNUH,
(akxToB.

IIpakTHUYecKoe 3aHsATHE — 3aHATHE, TOCBAIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHHUH U
HaBBIKOB U 3aKpEIICHUIO MOJIyYEHHBIX Ha JIEKIMU 3HaHU. B nponecce nposeneHus Takux
3aHATHH YCTaHABIMBAETCS TECHBIM KOHTAKT IIPENOAaBaTeNs CO CTYACHTAMU.

6. IlepeyeHb JIMLIEH3HMOHHOTO W (MJIM) CBOOOJHO PACNPOCTPAHSIEMOI0 NPOrPAMMHOIO
o0ecreyeHusi, MCNOJIb3yeMOro IPH OCYLIECCTBJICHHHM O00pa3oBaTeJBLHOIO Ipolnecca Io
AUCHUILINHE 0a3 TaHHBIX U MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM, HCNOJb3yeMbIX NPH
OCylIeCTBJICHNH 00pa30BaTEJIbHOI0 MPOLecca Mo JMCUUILIUHE (IPY HE00XO0IMMOCTH)

B npouecce ocymiectBiaeHuss 00pa3zoBaTeabHOrO Mpoliecca Mo JUCHUILIMHE UCTIONb3YIOTCS (MU
MOTYT MCIIOJIb30BaThCs): B mporecce ocymiecTBienns 00pa3oBaTesIbHOTO Mpoliecca 1mo
JUCHUIIIIUHE ITPU (1)0pMI/IpOBaHI/II/I MaTCpHraJIOB I TCKYIICTO KOHTPOJIA YCIIEBAEMOCTHU U
IPOBEICHUS POMEKYTOYHOM aTTeCTalluy, MpHU (OPMHUPOBAHUS METOAUYECKHX MATEPHUAJIOB MO
JUCHUIIIIMHE UCIIOJIB3YIOTCA:

- nporpamMmbl Microsoft Office;

- m3parenbckas cucteMma LaTex;



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

[IporpammHuoe obecrieueHure Uisi CO3AaHUs U IEMOHCTpAIUU IPEe3EeHTAUN, WUTIOCTPALMMA U
JIPYTUX y4eOHBIX MaTEepHUAJIOB:

Microsoft Windows (B cocrase Microsoft Imagine Premium Electronic Software Delivery).

Microsoft OfficeSTD 2013 RUS OLP NL Acdmc 021-10232 Microsoft Open License
Ne0005279522.

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

Network 15 Mathematica 11 Upgrade L3549-7407.

7. IlepeyeHb coBpeMeHHBIX NPOdecCHOHAIBHBIX 023 JaHHBIX U MH(GOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, MCII0JIb3yEeMbIX NPH OCYIIECTBJIEHUH 00Pa30BaTEJIbLHOI0 MpoIecca mno

AUCHHILINHE (PU HE00X0AMMOCTH)

- DnekTpoHHas 6ubnmoTeka yueOHbIX MaTepuanos Apl'yY
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0MOMoTeuHas cucrema «tHOpaiit» https://www.biblio-online.ru/
- DnekTpoHHO-OubnMuoTeuHas cucrema «JIanpy» http://e.lanbook.com/

- ABTOMaTH3upoBaHHas 6ubanoreyHo-uHpopmarmonnas cucrema «bYKMU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- Hayunast anextponnas 6udimnoreka eLIBRARY.RU http://elibrary.ru/
- baza Hayunsix crateit Mathnet

- baza Scopus

- baza Web of Sciences

8. IlepeueHb OCHOBHOI 1 1I0NIOJHUTEJIBLHON Y4eOHOM JIUTEPATyphl, pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH «IHTEepHeT» (MpH HE00X0AUMOCTH),
PeKOMeH/1yeMbIX /IS 0CBOCHH S 1M CLHMIIJIMHbI

a) OcHoBHas JUTEpPaTypa

1. bopucosuy 10.I'. u np. Beenenue B Tononoruro. M.: b.u.; Jlenang, 2015. —441c.

2. Poxmun B.A., ®ykc J1.b. HauanpHslii kypc Tononoruu. M.: Hayka, 1977.

3. EbpemoBuu B.A., UepHaBckuii A.B. DnemenTs Tononoruu. SApocnasns, Apl'Y, 1981.

4. ManTtypos B.O. Jlekuuu o Teopun y310B 1 ux naBapuantos . M. YPCC, 2001.

5. AnexcannpoB II. C. Bpenenue B Teopuio MHOXkeCTB M oOmiyto tomojioruto. / II. C.
Anekcannpos; - M.: Jlanb, 2010. - 367 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. [ToctaukoB M.M. I'magkue maOrooOpazus. M.: Hayka, 1987.
2. Maccu Y., Cronmunre 1. Auddepennunansuas Tononorus. M.: Mup, 1978.
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3. Kpoyann P., ®okc P. Beenenue B Teoputo y3inos. M.: Mup, 1967.
4. bana6aeB B.E. DnemenTsl Tononoruu u ananusa. Spocnasis.: SApl'Y, 1990.

B) pecypchl ceTn « UHTEepHET»

1. Dnekrponnas Oubauoreka yueOHbIX MaTepuaioB SAplyY

(http// www. Lib. Uniyar ac.ru / opac/bk cat. Find.php).

2. Uadopmannonnoe cucrema «EanHoe 0KHO K 00pa30BaTeIbHBIM PECypcam»
(pazmen YdeObHO-MeTOoaMUECKass OMOIMOTEKA) MITH 110 TIPSIMOM CCBIIIKE

http./ window.edu.ru/library).

3. DIIEKTPOHHO — OMOIMOTEYHAs CUCTEMA «Y HUBEPCUTETCKast Onbiroreka online»
(www.biblioclub.ru)

9. MaTtepuajbHO-TeXHUYecKas 0a3a, He00X0AUMasl ISl OCYLIeCTBJIeHHSI 00Pa30BaTEIbHOI0
nporiecca 1o JUCIUILTTHE

MarepuanbHo-TeXHHUYECKass 0asza, HeoOxoaumas [UIsl OCYIIECTBICHUS 00pa30BaTEIbHOTO
nporiecca 1o JUCIUILTHHE BKIIOYAeT B CBOM COCTAB CHEIHAIbHBIC ITOMCIIICHHS

- yueOHbIC ayTUTOPHUHU JJISl TIPOBEICHHSI 3aHATUH JIEKITUOHHOTO THIIA;

- yueOHbIC ayTUTOPUH JJISl IIPOBEICHHS MTPAKTUYCCKHUX 3aHATUN (CEMHUHAPOB);

- y4eOHBIC ayTUTOPUH JIJISl IPOBEACHMSI TPYITIOBBIX M MHIUBUAYAITBHBIX KOHCYJIbTAIUH;

- y4eOHBIC ayTUTOPUHU JJISl IIPOBEJICHHS TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOYHOM aTTECTAIINY;

- MOMEUICHUS JJISl CAMOCTOSTEIILHON pabOTHI;

- TIOMEIIEHUS JUIA XpPaHEHUS W MPO(UIAKTUYECKOTO OOCTY)KMBAHUS TEXHHYECKHX CPEICTB
00y4eHwUsI.

CrneuuanbpHble TOMEIICHUS YKOMIUIEKTOBAHBI CPEACTBAMU OOy4YeHUS, CHYXKAIIUMU IS
npecTaBiIeHus yueOHoi nHpopManuy O0IBIION ayAUTOPHUH.

[TomerieHust UIsi CAMOCTOSATENILHOM PabOThI 00YYAIOIIUXCsl OCHAIIEHBI KOMITBIOTEPHOU TEXHUKON
C BO3MOKHOCTBIO TIOJKITIOUEHUs K ceTn «MHTepHeT» u obecnieueHrneM A0CTyNa K JIEKTPOHHOU
uH(popMalnoOHHO-00pa3oBarensHOM cpene Apl'Y.

ABTOD(BI) :

[Ipodeccop kadenpsl MmaTemaTnueckoro ananuza, a.¢p-m.H. banabaes B.E.


http://www.biblioclub.ru/

IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«TomnoJsiorus»

DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 IPOBe/IeHNs] TEKYIel M MPOMeKYTOUYHOM aTTeCTALIMU CTYIeHTOB
Mo AUCHUILINHE

1. TunoBbIe KOHTPOJILHBIE 33]JaHNUsI U HHbIEe MAaTEPHAJIbI, HCII0JIb3yeMble B IIpoIecce
TEeKYIero KOHTPOJIsl yCIieBaeMOCTH

33)13]-[1/[5[ JIJIl CAMOCTOSATEIbHOM paﬁoTbl

3ananus no teme «Il'J1aaKas TOMOJIOrus»
Pacesmorpun MuozkecTBo V', HOJVHEHHOE W3 CHETHOIO U3 BIOHKTHOIG O0/be MHCHHS O
peskoe [0, 1] oroxiecrsicHreM BCeX X HadaibHbIX To4ek. Muaue rosops, V' ecrs (ak-
ropyHozKecTso MuOokecerBa N x [0, 1] 1o cieayomemy oTHOWCHUIO 3KBHBAICH THOCTH:
(k,x) ~ (l,y), ecoin 1 Toabko e (kyx) = (ly) win @ = y = (. Ha muoxecree V
PACCMOTPHM CJIC/VIONHE TONOIOTHH:
e 7' (pakTOpTONO/IOrKS, HA KAXKAOM 3K3CMILIAPE OTPE3Ka TOHOIOIHS CTaHIapT-
HAasi;
T?  uHAYLHPOBAHHAS TOHO/ION M IPH CICIVIOIEM BJIOAKCHUH B OCCKOHEUHOE [1PO-
uzpegenue [0,1] x [0,1] x [0,1] x ...

(k)= 0x0x ... x0xerx0x0x...;
e —’

k=1

: 2
L] T'; HHAVIHUPpOBAHHAA TOHOJIOIA [TPH CUC/Y HIOHeM BJIOACHHE B R=:

, 0 S

27 27
(k,x)— (.’1’.' cos )

. 2
e 7' MHAYLIHPOBAHHAL TOLO/IONMH IPH CCYIOMIEM BAOKeHNH B R
T oo
(k,x)— {xcos—,xsin— |,
k k

e 1" HHAVIIMpOBaHHaA TOHOJIOIHA TP CIICIY HIOHICM BJIOACHHH B I‘RE:

e D F— 9
(k,z) = (% COS %,%sm%)

. 2
L] T‘(J HHAVIHUPpOBaHHAA TOHOJIOIA [TPH CUe/JY IOHeM BJIOMKEeHHH B R

(k,x)— (%msE %sm%)

] T? METPHYCCKAA TOHOIOUHA 17 MeTPHKH

p((k,2). (Ly) = {

,:[..11»1 l(z-],}l-\',_l,(}ﬂ Hapbl TOHOJIOIHE U3 9T0I0 CIHCKA BhIACHUTE, KAKOH 13 GlyHaes HMeeT hMe-
cro: (a) Tonojorud copnagaoT; (6) ojHa u3 Torosioruil cusbHee (Kakaa?); (B) Torosioruu
HeCpaBHMMbBIL.

KonTpoubnas padora «Tonosorus»

—yl, ecom k=1,
r+y, eccnn k #£



1 Hailru uuciio ea3Hbix KoMUoHeHT jiHelinbix rpyvin: GL(n,R), O(n), GL(n,C), Un),

Oip,q), Ulp,q), Sp(n).
2 lokazare, uro Geckonednoe caernoe npoussegenue {0, 11 x {0, 1} x {0,1} x ... romeo-
OPHO KAHTOPOBY MHOMKCCTEY.

3 lokasare, 4ro ojmoToueuHas KoMiakTaduKais wiockoern R? romeonopdna sy mep-

oil eepe S2.

4 Orkporrei smerom Mébuyea Hasbisaeres pakropupocrpadcreo npoussetenus [0, 1] x
(0, 1) o oroxk aecreienuto (0, x) ~ (1,1 —x). Hokazars, 4T0 OIHOTOUCIHASA KOMITAKTH-
bukamms smcra Mébuyea romeomopdsa npoekrusHoii wiockoctn RP?, tomoorus Ha
KOTOPOIl 3a/1aeTCH CIIC/LYIOIME OLPeIe/IHIONIHME VCIOBHAMI:

(a) & acdbpunnoit vacru R? unyuuposantas TONOMOIUE CTaHAPTHA;
(b) mpoekTUBHBIE MPeoOPAZOBAHNS ABJIAIOTCH NOMCOMOP(UIMAMU.

2. Cniucok BONPOCOB M (WJIH) 3aIaHUi J1JIA IPOBeIeHHUs IPOMEKYTOYHOM aTTecTAlMU
CnHcoK BONPOCOB K 3a4€Ty

Tonosnornueckoe npocTpancTBO. CpaBHEHUE TOMOJIOTHIA.
Mertpuueckoe npoctpaHcTBo. [Ipumepsr.

[ToanpocTpaHCTBO TOMOJIOTMYECKOTO IPOCTPAHCTBA.

BHyTpeHHOCTB U 3aMBIKaHUE, UX CBOMCTBA.

['panuyHasi, npenenbHas, BHYTPEHHSsA, BHEUIHSS, WM30JIMPOBAHHAS TOYKH, TOUYKHU
IPUKOCHOBEHHUSI.

Bcrony miioTHoe 1 HUTZie He MJIOTHOE MHOXKECTBO.

baza u 6a3a B Touke. AKCHOMBI CYETHOCTH.

[TokpeiTHs

AKCHOMBI OT/AETTUMOCTHU

0. HenpepwiBHbIE 0TOOpakeHus. ['omeoMopdusm.

11. KoMmakTHOCTh

12. Cymma u npousBeieHHs! TOOJIOTUYECKUX POCTPAHCTB.

13. @unbtp. [Ipenen punbtpa. [Ipeaen orodpaxkerHwus mo GUIBTPY.

14. ®ynnameHTanbHas rpymnmna.

15. Tononoruvyeckne MHOTOOOpa3Hsl.

16. OpuenTupyembie 1 He OpUEHTUPYEMble MHOT00Opa3us. [Ipumepsi.
17. T'nanxue muorooo6pasus. [Ipumepsr.

18. Kpaii MHOTOOOpa3us. OpueHTanus Kpas.

19. Tomonorudeckas KJracCu(UKaIus IBYMEPHBIX MHOTOOOpAa3HiA.

20. TpuaHryasus U KJIETOYHOE pa3dueHne MHOrooopa3uil.

21. DiinepoBa XapakTepucTuka MHOTooOpasus. [Ipumepsr.

22. Y375l ¥ 3aleIUIeHUs. DKBUBAIEHTHOCTb U CTPOTasi S3KBUBAJICHTHOCTD Y3JIOB.
23. HopmaneHas npoeknus y3na. KpaTHbie TOUKH.

24. Jluarpamma y3i1a, MHJIEKCHI quarpaMmbl. CucreMa ypaBHEHUH y3ia.
25. IlonuHom Anexcannepa. [Ipumepsr.

26. Onepauun Peiinemelicrepa. Teopema Pelinemericrepa.

27. llonmunom Kouses y3na. [Ipumepsi.

28. Onpenenenune kocsl. I'pynna koc. [{luknndyeckue Kochl.

29. 3ambikanue Kockl. [Ipumepsr.

30. PackpyuuBanue kochl. Teopema u «Tprok» Anekcanaepa. [Ipumepsr.
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IIpaBusa BeICTaBJICHUSI OLEHKH HA IK3aMeHe (B YCTHOI ¢opme)

B sk3ameHanmoHHbIe OUIIeT BKIIFOUAETCS IBa TEOPETUUECKHUX BOMpoca U 3aaada. Ha moarotoBky
K OTBETY naercs | actpoHomuyeckuit yac. [1o utoram sx3aMeHa BBICTaBIISAECTCS OJHA U3 OLIEHOK:
«OTIIMYHO», «XOPOILLIO», «YAOBIETBOPUTEIILHO» UIIA «HEYIAOBIETBOPUTEIBHOY.



O1eHKa «OTJIMYHOY» BBICTABIISIETCS CTYACHTY, KOTOPBI IeMOHCTPUPYET TIIyOOKOE U MOJTHOE
BJIAJICHUE COJEP/KaHUEM MaTepUalla U IOHATUHWHBIM aIlllapaToM AUCLIHUIIINHBI, 1aeT
pa3BepHYTHIE, TIOJTHBIC U YETKHUE OTBETHl Ha BOIPOCHI 9K3aMEHAI[MOHHOTO OUjIeTa U

JIOTIOJIHUTEIIbHBIE BOIIPOCHI, IIPABUJILHO PEIIACT 3a7ady

OrneHka «xopoI110» BBICTABIIAETCS CTYJEHTY, OTBET KOTOPOTO Ha SK3aMEHE B LIEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIIE KPUTEPUAM, HO OTIIMYAETCS MEHBIICH 00CTOATEIBHOCTHIO,
ri1yOuHOM, 000CHOBAaHHOCTBIO U TIOJTHOTO. B 0TBeTE MMEIOT MECTO OTAEIbHBIE HETOUHOCTHU

(Hecy1ecTBeHHBIE OIMOKH), KOTOPBIE UCTIPABIIAIOTCS CAMUM CTYAEHTOM IOCTE
JOTIOTHUTEIIBHBIX U (WJIM) YTOUHSIONIMX BOIIPOCOB 3K3aMeHaTopa. Heo6xoauMbIM ycioBreM
SABIISICTCS XOTS ObI YACTUYHOE pEIICHHE 33Jauu.

OneHka «y10BIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIM JA€T HEJOCTATOYHO IOJIHbIE
OTBETHI Ha BOIIPOCHI 3K3aMEHAIMOHHOI0 OMJIeTa U IOTOJIHUTENIbHBIE BOIIPOCHI, HO IIPU 3TOM BCE
e IEeMOHCTPUPYET HEKOTOpbIe Oa30BbIe 3HAHUS 1O MpeaMeTy. [Ipu aprymeHTanumn oTsera
CTY/IEHT He 00OCHOBBIBAET CBOM CYXJeHUs. Ha yacTh JONOIHUTENBHBIX BOIIPOCOB CTYIEHT
3aTPyAHSETCS AaTh OTBET WIN JAET HEBEPHBIE OTBETHI.

OneHka «HEey/10BIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIA HE IEMOHCTPUPYET 3HAHUS
0a30BbBIX MOHATHUI U PE3yJbTATOB, HE B COCTOSIHMH PEIIUTH 3a/1auy, IJI0X0 OTBEYAET Ha
AOINOJIHHUTECIBHBIC BOIIPOCHI, HEC BJIAICCT HOHSITUHMHBIM MareprajIoM OUCHUILINHBI.
JlononHuUTeNbHBIC M YTOUHSIONIME BOMPOCHI 9K3aMeHaTOpa He MPUBOJIAT K KOPPEKIIMHA OTBETOB
CTYJACHTA. Ha OCHOBHYIO 9aCTb AOIIOJHHUTECIBbHBIX BOIIPOCOB CTYACHT 3aTPYAHACTCA AaTh OTBCT
WM JaeT HeBEepHBIe 0TBEThl. KpoMme Toro, onieHka «HeynoBieTBOpUTeIbHO» MOXKET ObITh
BBICTABJICHA ITPU HE3HAHWH KaKUX-TO 63.30BI)IX OOHITUH U PE3YIbTATOB. OHGHKa
«HeynoBneTBOpUTENBHO» BBICTABISIETCS TAK)KE CTYACHTY, KOTOPBIH B3sT 9K3aMEHAIMOHHBIN
OuJIeT, HO OTBEUYATh OTKA3aJIC.

IIpaBuniia BeicTaBJ/ICHUS OLICHKH HA JK3aMeHe (B MUCbMEHHOM dopme)

CryneHTy npeanaraercs HHAMBUAYAJIbHBIN BapUaHT 3aJaHuil, coaepkamui 4-6 3agad. Ha
BBITIOJTHCHUE U IPCACTABIICHUC 3aI[aHI/II\/JI JacTCs1 HE MEHEC 3-X 4acoB. HpI/I OILICHNBAaHUHU
BBITIOJTHEHHBIX 3a/IaHUH MOKET MCIOJIb30BaThCs CIEAYIOLIAsi CUCTEMA OLICHOK 3a OJHO 3aJaHUE:
+ (4 Ganna) — 3aaHKe BBHITIOTHEHO MOJIHOCTHIO, 0€3 OIMUOO0K;
+. (3 Oanna) — 3aaHKe BBIMOJIHEHO C HE3HAYUTEIbHOMN OMIMOKON MM OYTH MOJTHOCTbIO;

+- (2 6anta) — 3a1aHUE BBHIIIOJHEHO C CYLIECTBEHHON OIIMOKOM MM MPUMEPHO HAIOJIOBHHY;

-+ (1 68.J'IJ'I) — JIMIIb KAaKUC-TO DJICMCHTHI IPCACTABJICHHOTO OTBETA MOT'YT OBITh OIICHCHBI
ITOJIOXKHUTECIIBHO.

HpI/I TaKOM IIOJAXO0AC 3aaHus CUUTAIOTCA MPUMEPHO PABHOUCHHBIMU 110 TPYAOCMKOCTH.

[Ipu npoBepke pabOThI B KAXKIOM 33JaHUU OTMEYAIOTCsI HEOCTAaTKU (B hopMe, TOCTYITHOM
CTYACHTY), U TEM CaMbIM OOBSICHAETCS MOCTaBIeHHbIe Oayutbl 3a 3ananus. [Tycts k — uncio
3a/1a4 B IIpeI0KEHHOM BapuaHTe (Harpumep, k=5). Onpenensiercs obmee uncio M 6aios,
HaOpaHHBIX cTyeHTOM. OlleHKa 3aBUCHUT OT BEIMYHHBI OTHOIIeHus 1= MN, rine N=4k —
MaKCHMaJbHOE BO3MOXKHOE YHCIIO0 0ayioB 3a padboTy. Bo3zmoxkHast rpaiaius oleHoK

cJIeayromas:



0.75 <r <1 - onleHKAa «OTIIHYHO,
0.60 <r <0.75 - oLIEHKa «XOPOILIO»;
0.26 <r<0.59 - onieHKa «yJOBJIECTBOPUTEIILHOY;
0 <r<0.25 - ouleHKa «HEYJOBJICTBOPUTEIHLHO.
Ecnu 3aganust UMEIOT CYIIIECTBEHHO PA3IMYHYIO TPYIOEMKOCTh (CI0KHOCTS), TO UX
MaKCUMaJIbHasi OILICHKa MOKET ObITh pa3IM4HON. B 3TOM ciiydae B yka3aHHYIO CXE€MY BHOCSITCS

COOTBETCTBYIOIINEC U3MCHCHUA.

3a mpernogaBareieM UMEETCs MPaBO YYUTHIBATh HA SK3aMEHE B MOJIOKHUTEIBbHYIO CTOPOHY
paboTy CTy/IeHTa B CeMecTpe.

Tpeﬁonaﬂnﬂ AJIA MMOJIYYCHHUSA 3a14€eTa

Kaxxaplii CTYyJeHT Mosly4aeT HHAUBUAYAIbHOE 3aaHHE. 3a4ET BBICTABIISETCS 110 pe3yibTaTaM
cobeceJoBaHuUs B X0/1€ KOTOPOro CTYJEHT C/IaeT 3a/laHue U OTBEYAET HAa BOIPOCHI.



IIpunoxenne Ne2 k paGoueil nporpamMme AU CHHUIIIMHBI
«TomnoJsiorus»

MeToanyeckue yKa3aHUs JJIsI CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIIMHBI

OcHoBy ocBOeHHUs Kypca «TomoJiormm» cocTaBiIsIeT COYETAaHUE JIEKUUNA U TPAKTUYECKHUX
3aHSITHIA [P ONPEICTIEHHOM MpeobalaHuy BTOPOTO BUIA 3aHITHIA. Ecii Ha MeKIusx
U3JIAraloTCsl OCHOBHBIE TEOPEMBI M HEOOJBIIIOE YHCIIO IPUMEPOB WILTIOCTPATUBHOTO MaTepuana,
TO Ha MPAKTUYECKUX 3aHATUAX PEIIAETCSA 3HAYUTEIBbHOE YUCIIO 3a/1a4.

JI1s ycrenrHoro OCBO€HHM S IUCLMILIMHBI TPUHIIMIUAIBHO BaXKHO PEIICHUE JOCTATOYHO
0OJIBIIIOTO KOJIMYECTBA YIIPAKHEHUH, KaK B ayJUTOPUH, TAK U CAMOCTOSITEIbHO B KAUECTBE
JOMaITHUX 3a1anuil. [IpuMepsl perenus 3aaa4 pa3ouparoTcs Ha JEKUUAX U MPAKTHYECKUX
3aHSTHSIX, TIPU HEOOXOAMMOCTH TI0 HauboJee TPYAHBIM TEMaM IPOBOJISATCS JOMOIHUTEIBHEBIE
KOHCyJbTauu. OCHOBHAS 1IeJb PEIIeHUS 3a7a4 — [IOMOYb YCBOUTH (DyH/IaMEHTAJIbHbBIE TIOHSATHUS
¥ OCHOBBI MaTEMATHYECKOTO aHayn3a. 1 pemeHus Bcex 3a/1a4 He0OX0AUMO 3HATh M IOHUMATh
JEKIMOHHBIN MaTepuail. [1oaToMmy B mpoliecce M3y4eHHs JUCLUILUIMHBI PEKOMEHAYETCS
peryJsipHOe MMOBTOPEHUE MPOHIEHHOT0 MaTepraia. KOHCIEKThI JIEKITMK HEOOXO0IMMO
npopabaTeIBaTh elie pa3 JoMa U Ipu He0OXOIUMOCTHU JOTMONHATh HH(OpMaIeH, MOTy4YeHHON
Ha KOHCYJIbTAIHUX, MPAKTHUECKUX 3aHATUAX WIH U3 y4eOHOU TUTEepaTyphl.

Bonbioe BHUMaHKE JOMHKHO OBITH YEIEHO BBIOJIHEHUIO JOMaITHe paboThl. B kauecTe
3a/IaHUH 111 CAaMOCTOSITEIIbHON PabOThI I0Ma MpeJIaraloTCs 3a/1a4u, aHAJTIOTUYHBIC
pa3o0paHHBIM Ha JIEKIMSIX U MPAKTUYECKUX 3aHITHUSIX WIA HEMHOTO 00Jiee CIIOKHBIE, KOTOphIE
SIBIITIOTCS. 00 BbEIMHECHIEM HECKOJIBKUX 0a30BBIX 3a7ad.

J171s TpOBEPKU U KOHTPOJIS YCBOCHUSI TEOPETUUECKOr80 MaTepHala, IpruoOpeTeHHBIX
HABBIKOB pa0OTHI C almapaToM dKCTPEMAIBHBIX 3a/1a4, B TCYCHHE 00YICHHUS TPOBOISATCS
MEpPONPUATHS TEKYIIeH aTTECTallMK B BUJIe KOHTPOJIBHBIX PadOT U KOJUIOKBUyMa. Takxke
MIPOBOISITCSI KOHCYJITAIIUU (TIPU HEOOXOAMMOCTH) TI0 pa300py 3a/laHnii, KOTOPhIE BBI3BAIH
3aTpyIHEHHUS.

B xon1e 5-ro cemecTpa CTyIEHTHI CAAIOT 3a4€T. 3a4€T BBICTABIISIETCS IO pe3yIbTaTaM
KOHTPOJIbHOUM pabOThI U KPATKOTO coOeceI0BaHUsI.

OcBOUTH CAMOCTOSITENIBHO TUCHUTIIUHY « Tomoorus» OOIBIINHCTBY CTY/IEHTOB KpaliHe
CJI0’KHO. B mepByro ouepeib 3T0O CBSI3aHO € TEM, UTO UCIOJIB3YKOTCS MHOTHE NOHATHS U METOBI
CMEXHBIX MaTEeMAaTUUECKUX JIMCIUIUIMH: anredpa U aHanuThuyeckas reometpus. rpaer pons u
OombIoi 00beM MaTepuana. [loaToMy mocenienrne Bcex ayAUTOPHBIX 3aHSITHIA SBIISIETCS
COBEPIIEHHO HEOOXOAMMBIM. be3 yIOpHBIX U PETryIISPHBIX 3aHITHI CIaTh SK3aMEH 10 UToraM
M3yYEHUS JUCLUUILUIMHBI IPAKTUYECKU HEBO3MOXKHO.

Y4uebHo-MeTOoAMYECKOE 00ecTeUyeHue
CaMOCTOSITEJIbHOI PadOThI CTYIEHTOB 10 TUCHHUILINHE

Jlnis caMOCTOsTeNbHOW pabOThl PEKOMEHAYETCS HCIOb30BaTh YUEOHYIO JIUTEpaTypy,
YKa3aHHYIO B IyHKTE 8 HACTOSIIEH TPOrpaMMBbl.

Taroke s moadopa yueOHOM InTepaTypbl pEKOMEHIYETCS UCIOIb30BATh IIUPOKUI CIIEKTP
MHTEPHET-PECYPCOB:
1. MexayHapoaHnblii Hay4Ho-o0pa3oBaTebHblil cailT EqWorld. Caiitr EqWorld
COJIEPXKUT OOMIUPHYIO HHPOPMAITHIO O PAa3IMYHBIX KJIaccax 0OBIKHOBEHHBIX
muddepenmanbHbX ypaBHeHuit (OY), nuddepeHanbHbIX ypaBHEHUN ¢ YaCTHBIMU
npousBogHbIMU (YpUII). MHTerpansHeix ypaBHeHUil. Ocoboe BHUMaHHE YAEIEHO
ypaBHEHHUSIM MaTeMaTH4ecKoi pu3uku n mexanuku. [IpuBeneHb! TaOIUIBI TOYHBIX
peleHui, onMcaHbl METO/IbI pelieHus: ypaBHeHUH. CollepKUT yueOHyro (hr3uKo-
MaTeMaTHYECKyI0 OMOIMOTEKY, B KOTOPYIO aBTOPbI MOT'YT J00ABIISATH CBOM KHUTH U
JUCCepTaIiH, a Takke GOopyM Uil BOIIPOCOB U TUCKYCCHIA.



EqWorld paboTaer Ha pycCKOM U aHTIUHCKOM SI3bIKaX W MpeAHa3HAYEH JJIS IIUPOKOTO
Kpyra y4eHbIX, IIperoiaBaTeliei By30B, MH)KEHEPOB, aCHUPAHTOB U CTYJICHTOB B Pa3IMUHBIX
00JIaCTAX MaTeMaTHKH, MEXaHUKH, (PU3UKH, XUMHH, OMOJIOTUY U MHKCHEPHBIX HayK. Bce
peCypCHI caiiTa SBISIFOTCS OSCIIIATHBIMHU ISl €T0 MOJIb30BATEIICH.

Anpeca caiita B UaTepHere: http;//eqworld.ipmnet.ru/ indexr.htm (pyc).
http;//eqworld.ipmnet.ru (anr:m.)

2. DJIeKTPOHHANA-0MOIMOTEYHAS] CCTeMa «Y HUBepcUuTeTcKas oOndanorexka online»
(www.biblioclub.ru) - snextponHast 6ubIHOTEKA, OOSCIICUMBArOIAs JOCTYI K Hanbosiee
BOCTPeOOBaHHBIM MaTepHAIaM-TIEPBOMCTOYHHUKAM, YICOHOU M XYI0KECTBEHHOU JINTEPATYypE
BEIYIINX U3/IaTeNbCTB (* perucrpaius B 3IEKTPOHHON OMOIMOTEKE — TOJIBKO B CETH
yauBepcureta. [locie peructparyu pabora ¢ CHCTEMOI BO3MOXKHA € JTFO00# TOUKH AOCTyIa
B Internet.)

3. Uupopmanmnonnas cucrema « Ennnoe okHo gocTyna k o00pa3oBarejibHbIM pecypcam»
( http://window.edu.ru/library).

Llenwro coznanust ”HPOPMALIMOHHOM CUCTEMBI « EMHOE OKHO J0cTyna K
oOpa3zoBatenbHbIM pecypcam» (MC «Eaunoe okHOY) ABIseTcs o0ecneueHrne CBOOOIHOTO
JIOCTYTIa K MHTETPAIbHOMY KaTaJloTy 00pa30BaTelIbHBIX HHTEPHET-PECYPCOB U K
AIEKTPOHHOU OHOIHOTEKE YueOHO-METOUYECKUX MaTEPHUAIOB JIJIsl OOIIEro u
PO EeCCHOHAIBHOTO 00pa30BaHUsI.

Coznana no 3aka3zy ®@enepanbHOTO areHTcTBa 1o oopazosanuto B 2005-2008 rr. UC
«EnuHoe 0kHO» 00BeIUHAET B €AMHOE HH(POPMAIIMOHHOE IPOCTPAHCTBO AJIEKTPOHHBIE
pecypehl cBOOOIHOTO JOCTYIIA TSl BCeX YpOoBHeH oOpa3oBanus B Poccun.
Paznensl 3TOM cucTeMBI:
- DJIeKTpoHHAasi OU0IMOTeKA;
- MaTerpanbHbIii KaTa10r 00pa30BaTeJbHBIX HHTEPHET PECypPCOB;
- U30panHoe;
- bubanorexu By30B.

Jnis camocTosTensHOro oi00pa IuTepaTypsl B Oubauoreke SApl'Y pekomenayercs
MCIIOJIb30BaTh:!

1. JInuneni kaouner (http://lib.uniyar.ac.ru/opac/bk_login.php) naér Bo3aMoXHOCTH
MoJIyuyeHus on-line JocTyna K CIUCKY BbIJIaHHOM B aBTOMaTU3UPOBAHHOM PEXHUME
JUTEPaTypshl, IPOCMOTPA U KOIIMPOBAHMS SJIEKTPOHHBIX BEPCUN U3JaHUI COTPYIHHUKOB
yauBepcuteTa. st paboTel B «JInuyHOM KabuHeTe» Heo0XoauMo 3ailTu Ha cailT HayuHoit
6ubmmotexu Spl'y ¢ mo0oii Touku, UMeromiel AocTyn B Internet, B MyHKT MEHIO
«OIEeKTPOHHBIN KaTanor», MPOUTH MPoLEeaypy aBTOpU3alH, BEIOpaB BKIAAKY
«ABTOpHU3AIU» U 3aMOJHUTH NPEICTaBIEHHBIE MO HHPOPMALIUH.

2. JnekTpoHHas 0ubIMOTEeKA YueOHbIX MaTepuasios Apl'Y
(http://www.lib.uniyar.ac.ru/ opac/bk_find.php) conepxwut oxoso 2500 MONTHBIX TEKCTOB
y4eOHBIX ¥ Yy4eOHO-METOAMUYECKHUX MaTepUaIOB IO OCHOBHBIM JHUCUUIUIMHAM, U3JaHHBIM B
yHuBepcuteTe. JIoCTyl B CETH YHUBEPCUTETA, TUOO 10 JIOTHHY/TIApOJIIO.

3. DuekTpoHHas KapToTeka « KHUroodecneyeHHOCTH)
(http://www/lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpeiBaer yueOnsblii hoHA
HaygHoU OmOmmoteku Apl'Y, mpenoctasiser onepaTuBHYIO HHGOPMAIIHIO O COCTOSTHUN
KHUT000ECTIEYeHHOCTH AUCIUIINH OCHOBHOM U JIOTIOJIHUTENILHON JINTEPATYPOH, a TaKxKe



http://www.biblioclub.ru/
http://window.edu.ru/library
http://lib.uniyar.ac.ru/opac/bk_login.php
http://www.lib.uniyar.ac.ru/
http://www/lib.uniyar.ac.ru/opac/bk_bookreq_find.php

JUCLUTUIMH U CTICIHATIbHOCTEH. DIeKTpoHHas KapToTeka «KHUraodecneueHHOCThY
JIOCTYIIHA B C€TH YHMBepcHUTeTa U yepe3 JInuHbIil KaOuHeT.



