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1. llesiu 0OCBOEHUSA TMCHUNIUHBI.

]_IGJIHMI/I OCBOCHUA AUMCHUIIIMHBI «Tomomorusy SABIICTCA H3JI0XKCHUE pasaciioB
TOIIOJIOIMH, TECHO CBA3aHHBIX C (bYH,I[aMeHTaJ'IBHI)IMI/I O6HIeMaTeMaTI/ILIeCKI/IMI/I KypcaMu H
MMPUITOKCHUSAMU.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

HucuuiuinHa «Tomosorus» OTHOCHUTCS K 00s3aTeNIbHOW 4acTH 00pa3oBaTeIbHOMN
IIPOrpaMMbl U BXOJIUT B MoayJib «MaremaTtuka I», nonmonyip «I'eoMeTpus M TONOJIOTUS».

Jl1s OCBOEHUS JaHHOW JAMCLUIUIMHBI CTYAEHTH! JOJKHBI ObITh 3HAKOMBI C OZJHOMEPHBIM
i epeHMaIbHBIM U MHTETPAIBHBIM HCYHCICHUSMH, JJIEMEHTaMU JIMHEHHON anreOpsl u
AHAINTUYECKOU FEOMETPHH.

[Tony4yennsie B kypce «Tononorusp» 3HaHUS HEOOXOIUMBI JUTS M3YUEHHS MOCIEIYIOINX
JUCLMIUINH MOZAyis «MaremaTuka M KOMIIBIOTEpHBIE HAyKH», a TaKXKe I NPOJOJLKEHUS
o0OydeHusl B MarucTparype 1o HamnpasieHuto «lIpukinaanas MaTeMaTHKa»

3. [Inanupyemble pe3yJibTaThl 00yUeHHs M0 JUCHHUILINHE, COOTHECEHHBbIE C MIJIAHUPYEMbIMU
pe3yJbTaTaMHU OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Tpomecc u3ydeHUs TUCHUILUIMHBI HAIIPaBIIeH Ha ()OPMUPOBAHUE CIICAYIOIINX JJIEMEHTOB
komneTeHmii B cootBercTtBuu ¢ ®I'OC, BO, OIl BO u npuobpereHue cieayoumx 3HAHUH,
YMEHMM, HaBbIKOB (MJIM) OMBITA AEATEIbHOCTH:

®opmupyemasi komnereHuus | MHaukaTop qocTuxeHust IlepeyeHpb MIAHNPYEMBIX
(kox u popMyJIHpPOBKA) KOMIIeTeHIIUH pe3yJabTaTOB 00yUYeHus!
(koa u opMyaupoBKa)

YHI/IBepcaJ'II)HbIe KOMIECTCHIIUH

YK-1 H-YK-1.1 3Haer:

Crioco0eH oCyIecTBISTh 3HaeT IpUHIUIBI cOopa, - IPUHIMIIBL ¢O0pa, 0TOOpa U
MIOUCK, KpUTUICCKUN aHATHI3 U oTOopa 1 0000IIeHUS 00001IeHS HH)OPMAITUU
cHHTe3 HH(opMaIny, HHpOpMaIH

MNPUMCHATH CHCTEMHBII oaxon
I pE€IICHUA MMOCTABJICHHBIX

3aj1a4
OowmenpogeccnoHaJIbHbIC KOMIIETCHIHH

OIIK-1 N-OIIK-1.3 3HaTh:

CriocoOeH KOHCYJIFTHPOBAaTh U | MIMeeT HaBBIKK BBIOOpA - 0 TIPEANOCHUIKAX CO3AaHUS
HCIIOJIb30BaTh METOJIOB pPEIIEeHUS 3a1a4 TOTIOJIOTHH; UMETh MPEACTABICHNE O
(dbyHIaMeHTaIbHbIE 3HAHUS B npodeccuoHanbHON TONOJOTMYECKOM MPOCTPAHCTBE,
00JIaCTH MaTeEMaTHYECKOTO JIEATENIBHOCTH Ha OCHOBE CBSI3HOCTh, KOMIIAKTHOCTh, 0a3a,
aHaJIM3a, KOMIIEKCHOIO U TEOPETUYECKUX 3HAHUM cenapabenbHOCTb, TONOJIOTNYECKHe
(YHKLIMOHAIBHOTO aHaIN3a MHOroo0pasusi.

aJreOpbl, aHATUTUIECKON YMmers:

TeOMETpHH, - pemaTh 3a/1a4M Ha OCHOBHBIE
muddepeHnrnanbHON TeOMeTpUn ITOHATHUS TOIIOJIOTUU

1 TOIOJIOTUH, Bnapers HaBbIKAMM:

i depeHInanbHbIX - IPIMEHEHUS anmapaTa TOOJIOTHH
YpaBHEHUH, TUCKPETHON JUIS pELICHU Pa3IM4YHbIX
MaTeMaTHKH U MaTEMaTH4eCKON MaTeMaTHYECKUX 3ajad.

JIOTUKH, TCOPHUUN BepOHTHOCTeﬁ,
MaTeMaTUIEeCKON CTaTUCTUKU B




CIIy4ailHBIX IPOIIECCOB,
YHCJIEHHBIX METOJIOB,
TEOPETUUECKON MEXaHUKH B
npoeccuoHaIbHON
JeSITENbHOCTH

4. O0beM, CTPYKTYpA U cO/iepKaHue U CHUILTHHBI

OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3a4STHRIX SUHUIL, /2 akaJ. Jaca.

Ne Tembl (pa3aesnbl) Bunsl yueOHbIX 3aHATHI, DopMBbI TEKYLIEr0
n/n TUCIHUTLIHHBI, BKJIIOYAS CAMOCTOAATEILHYI0 | KOHTPOJISI yCII€BA€MOCTH
HX co/iep:KaHue padoTy CTY/IeHTOB,
U MX TPYA0EMKOCTh DopMa NPOMeKYTOYHOM
(B akageMU4YeCKUX 4acax) aTTecTalMu
o KonTakTHas padora (no cemecmpam)
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Conep:kaHue pa3aesioB TUCHUATIHHBI

1. O6mas TonoJsorus

1.1. Tononoruueckoe npoctpaHcTBo. CpaBHEHHE TOMOJIOTHA.

1.2. Merpuueckoe npoctpaHcTBo. [Iprmepsl.

1.3. I[TognpocTpaHcTBa TONOJIOTMYECKOTO MPOCTPAHCTBA.

1.4. BHYyTpeHHOCTb U 3aMbIKaHHE, UX CBONCTBA.

1.5. T'panuunasi, mpenenbHasi, BHYTPEHHSS, BHEIIHASA, M30JUPOBAHHAS TOYKH,
IPUKOCHOBEHHUSI.

1.6. Bcroay mioTHOE M HUT/IE HETIJIOTHOE MHOXKECTBA.

1.7. ba3a u 6a3a B TOuKe. AKCHOMBI CUETHOCTH.

1.8. ITokpsiTHs

1.9. AKCHOMBI OTJIETUMOCTH

1.10. HenpepsiBHOe oToOpaxenue. I'omeomopdhu3Mbl

1.11. KoMnakTHOCTh

1.12. Csi3HOCTH U JIMHEIHAs CBA3HOCTD

1.13. Cymma u mpou3BeiIeHUE TOTTOJIOTUIECKUX MTPOCTPAHCTB.

1.14. ®unetp. llpenen punstpa. [Ipenen oroOpaxkenus no GuIbTPY
1.15. ®ynnameHTabHAS TPyMIIA.

2. I'mapkas TomoJiorus

TOYKa



2.1. Tommonoru4eckre MHOTOOOpa3ust

2.2. OpueHTHpYEMBbIE U HEOPUEHTUPYEMbIe MHOTO0Opasus. [Ipumepsr.

2.3. 'magkue mHOTOOOpa3us. [Ipumepsr.

2.4. Kpait mHOTOOOpasus. OpueHTanus Kpas.

2.5. Tononoruueckas kiaccu(puKanys AByMEPHBIX MHOT000pa3uii

2.6. TpuaHTyasuus ¥ KJIE€TOYHBIE pa30MEHUsT MHOTO00pa3uit

2.7. DiinepoBa XxapakTepucTuka MHOrooOpasus. [Ipumepsr.

3. Teopus y3Ji0B

3.1. ¥Y31bl 1 3anerneHns. DKBUBAIEHTHOCTb y3710B. CTporasi 3KBUBAJIEHTHOCTh y3J10B. CBs3HAs
CyMMa y3JI0B.

3.2. HopmanbHas npoekuus y3ina. KparHbele Touku.

3.3. HarsruBaHue OpPHUEHTHUPOBAHHOM CBS3HOM IOBEPXHOCTH Ha Yy3en. Teopema DpaHkis-
ITonTpsiruna.

3.4. lnarpamma y3Jia, MHACKCHI guarpamMbl. CrucTeMa ypaBHEHUH y37a.

3.5. llonunom Anekcanaepa. [lpumepst.

3.6. Onepanuu Peitnemericrepa. Teopema Peitnemeiictepa.

3.7. llonunom Kouses y3na. [Ipumepsr.

3.8. Onpenenenue kockl. ['pynma koc.

3.9. 3ambikanue Kockl. [Ipumepsl.

3.10. PackpyuuBanue kocbl. TeopeMa u «rprok» Anekcanaepa. [Ipumepsl.

5. O0pa3oBare/ibHbIe TEXHOJIOTHH, B TOM 4YHCJI€ TEXHOJOTHMH IJIEKTPOHHOr0 00y4eHHS M
ANCTAHIMOHHO-00pa30BaTe/IbHbIe TEXHOJOIMH, MCHOJIb3yeMble IIPH OCYHIeCTBJICHUHU
o0pa3oBaTeIbHOIO NpoLecca Mo JHCHHUILINHE

B niporiecce 00ydeHust UCTIONB3YIOTCS CIENYIOIINE 00pa30BaTEIbHBIE TEXHOIOTHH:

AxageMuyecKkasi JeKIHUs C 3JIeMeHTAMM JIEeKHHHM - Oecelbl — I10CJIEOBATEILHOE
U3JI0’)KEHUE MaTepuasa, OCYIIECTBIsIEMOE IPEUMYILECTBEHHO B BI/I€ MOHOJIOTA IPENOAaBaTeIsl.
OneMeHThl JIeKIMu-Oecenbl 00ecneunBalOT KOHTAKT IpenojaBaTest ¢ ayJuTopueHd, 4To
MO3BOJISIET IIPUBJIEKaTh BHUMAHHUE CTYEHTOB K HanboJjee BaKHbIM TeMaM JUCIUILUINHBI, aKTUBHO
BOBJIEKaTh UX B Y4e€OHBIN Ipollecc, KOHTPOJIMPOBATh TEMIT U3JIOKEHHsI Y4eOHOro marepuaia B
3aBUCHUMOCTH OT YPOBHSI €70 BOCIIPUSITHSL.

IIpakTHyeckoe 3aHATHE — 3aHATHE, NOCBALICHHOE OCBOEHUIO KOHKPETHBIX YMEHMH U
HABBIKOB 10 3aKPEIJICHUIO MOTYYEHHbBIX Ha JIEKIIUU 3HAaHUM.

KoHcyabTanum — BHJ y4eOHBIX 3aHATHH, SBISIONIMNICA OXHOW M3 (OPM KOHTPOJIA
CaMOCTOSITENIbHOM  paboThl  CcTyAeHToB. Ha KOHCynmpTamusix 1O Mpock0e  CTYJIEHTOB
paccMaTpUBAIOTCST Haubojee CIOXKHBIE MOMEHTHI IpPU OCBOEHHM MaTepuaya JUCLUIUIMHBL,
IpenojaBaTesib OTBEYAaeT Ha BONPOCHI CTYIEHTOB, KOTOpPbIE€ BO3HHUKAIOT y HHUX B IpoIlecce
CaMOCTOSITENIbHON PaOOTHI.

6. IlepeyeHp JUIIEH3HOHHOTO0 M (WJH) CBOOOJHO PACHPOCTPAHSIEMOr0 MNPOrPaAaMMHOIO
ol0ecreyeHusi, MCNOJb3YyeMOr0 IPH OCYLIECTBJICHHM O00pa30oBaTEeJBLHOIO Ipouecca Io
AUCHUIIJIMNHE

B mpomecce ocymecTtBieHuss  00pa3oBaTENBHOTO — TMporecca IO JIUCIUTIINHE
UCTIONIB3YIOTCS:

I (OPMHUPOBAHUS MATEPHAIIOB JIJIST TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M IPOBEICHUS
MIPOMEKYTOUYHOM aTTeCTaIuy, Uit (OPMHUPOBAHUSI METOAMUECKUX MATEPUAIIOB IO TUCITUILINHE:

- mporpammbl Microsoft Office;

- u3gaTenabckas cucrteMa LaTex;



- Adobe Acrobat Reader;
- Network 15 Mathematica 11 Increment Standard Bundled List Price with Service;
- Network 15 Mathematica 11 Upgrade L3549-7407.

7. IllepeyeHb coBpeMeHHbIX MPOGdecCHOHAIBHBIX 023 JAHHBIX U HH(OPMAIHOHHBIX
CIPABOYHBIX CHCTEM, HCI0JIb3yeMbIX MPH OCYLIECTBJIEHUN 00Pa30BaTEeILHOIO NMpPoIecca 1mo
AUCUUIIMHE (TPH HEOOXOAMMOCTH)

B mpouecce ocymectBieHuss 0o0pa3oBaTeNpHOrO — Ipolecca MO JUCHUILUIMHE
UCTIOJIB3YIOTCS:

- ABTOoMaTH3upoBaHHas OuomoredHo-uHpopMannonHas cucrema «kbYKU-NEXT»

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

- DiekTpoHHO-0nbInoTeunas cucrema «kOpaiit» https://www.biblio-online.ru/

- DneKTpoHHO-O0nbIoTeunas cucrema «Jlaub» http://e.lanbook.com/

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

- basza nayunsix crareit Mathnet

- baza Scopus

- baza Web of Sciences

8. IlepeyeHb OCHOBHOII M [JONOJHUTEJIbHOH Y4YeOHOM JMTepaTypbl, pPecypcoB
HH(OPMALIMOHHO-TEJIEKOMMYHMKALIMOHHOI ceTH «MHTepHer» (IpM HE00XOAMMOCTH),
PEKOMEHyeMBbIX JJIs1 0CBOCHHS M CIMIIJIMHbI

a) OcHoBHas1 IUTEpPaTYpa

1. EppemoBuu B.A., Uepnasckuii A.B. DnemenTs! Tononoruu. Spocnasns, Apl'Y, 1981.
2. Urnaroukuna JI. A. Tonosorus mais 6akamaBpoB MaTeMaTuku. - Mocksa: [Ipomereid,
2016. https://www.studentlibrary.ru/ru/doc/ISBN9785990745315-SCN0000/000.html
3. Anekcanzpos I1. C. Benenue B TeOpu0 MHOXKECTB U 00110 Tomosnoruto. - M.: Jlans,
2022 https://reader.lanbook.com/book/210431

0) AOMOJIHUTEIbHAA JUTEpPaTypa
1. IToctaukoB M.M. I'mankue mHorooopaszus. M.: Hayka, 1987.
2. Maccu VY., Cromuurc . duddepenumansbHas tomonorus. M.: Mup, 1978.
http://alexandr4784.narod.ru/mudt.html?ysclid=1j1due0qqt664105868
3. Kpoyann P., ®okc P. Beenenue B Teoputo ys3nos. M.: Mup, 1967.
4. banabaes B.E. DnemenTsl Tononoruu u ananuza. Apocnasis.: SApl'Y, 1990.
5. ManTypos B.O. Jlekiuu o teopuu y310B 1 ux uaBapuantos . M. YPCC, 2001.
6. bopucosuy FO.I'. u np. Beegenue B Tononoruto. M.: b.u.; Jlenann, 2015.
7. Poxmuu B.A., ®ykc [I.b. Hawanensiit kypc Tononoruu. M.: Hayka, 1977.

9. MaTepl/IaﬂbHO-TeXHH‘leCKaﬂ 6333, HeoOXoauMast 1Jisl OCyIECTBJICHUA 06pa30BaTeJ1bHOFO
nmpouecca nmo IMCumMIiniHe

MarepuanbHO-TeXHHUECKas 0a3a, HeoOXOoAUMas /ISl OCYIIECTBIECHUSI 00pa30BaTEIHLHOIO
npoliecca 1o AUCHUILIMHE BKII0YAET B CBOM COCTAB CHEIMAIbHBIC IOMEICHHUS:

- yueOHbIe ayTUTOPHUHU ISl IPOBEIEHUS 3aHATUH JIGKLIMOHHOTO THUIIA;

- yueOHBbIE ayIUTOPUH AJIsi IPOBEACHUS MPAKTUYECKUX 3aHITUI (CEMHUHAPOB);

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHS TPYNIOBBIX U MHAWBUYAIbHBIX KOHCYIbTAIUMN;

- y4yeOHbIE ayIUTOPUU JUIsI TPOBEACHMS] TEKYLIEro KOHTPOJIS U MPOMEXYTOUYHOMN
aTTeCcTaluu;


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://www.studentlibrary.ru/ru/doc/ISBN9785990745315-SCN0000/000.html
https://reader.lanbook.com/book/210431
http://alexandr4784.narod.ru/mudt.html?ysclid=lj1due0qqt664105868

- IOMEMICHUS IS CAaMOCTOSITEIbHON paboOTHI;

- IOMEILEHUS JUIsl XpaHEeHUs U MPOPUITAKTHUECKOT0 00CITYKUBAHUS TEXHUYECKUX CPEICTB
00y4eHwusl.

[TomemieHnust i1 caMOCTOSITENBHON pabOThl OO0YYArOMIMXCS OCHAIEHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO TMOJKIIIOUeHUsI K cetn «MHTepHEeT» M oOecrneueHueM J0CTyna K
3JICKTPOHHOM MH(POPMALIMOHHO-00pa3oBaTeabHOM cpene SApl'Y.

ABTOp(BI) :

[Tpodeccop xadenpsl MaTeMaTHUECKOTO aHAN3A, A.(-M.H. bana6aes B.E.



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«TomnoJsiorus»

DoH/1 OLIECHOYHBIX CPEACTB
JJIs1 TPOBeeHHsI TEKYIeld ¥ MPOMeKYTOUYHOI aTTeCTAllMH CTY/IeHTOB
0 JUCIHUILINHE

1. TunnoBble KOHTPOJIbHBIC 3a/IJaHUSl 1 UHBIC MAaTE€PHUAJIbl, HCII0JIB3YEMbIC B IIpoHecce
TEKYLICT0 KOHTPOJISA YCIIEBAEMOCTH

3agaHus 1J151 CAMOCTOATEIbHON padoThI

3aganuga no reme «I1aakasi TOMOJIOT M

Pacemorpun MHoxKecTBO V| HOJIYHEHHOE H3 CHETHOIO JAHFBIOHKTHOIO 00beHHCHHA OT-
peskos [0, 1] oroxaecreiernenm Beex ux HadaubHblx Todek. Huage rosops, V' ecrs dax-
ropMHozKecTBo MEOkecTBa N X [0, 1] 110 ciieayomemy oTHOICHHIO 3K BHBA/ICH THOCTH:
(k,x) ~ (l,y), ecoim u tonbko ecnu (k,x) = (Ly) win 2 = y = 0. Ha mpoxkecrse V
PACCMOTPHM CJICAYVIOLLHE TOIHOI0IHH:

o T (haKTOPTOLOIOINH, HA KazKI0M 3K3EMILIHPE OTPE3KA TOHOJOIMA CTaH/1ap -
HAas;
T?  HHAYIHPOBAHHASA TONOIOTH [IPH C/CYVIONICM BIOKCHIH B DCCKOHEMHOE [1PO-
uzseene [0,1] x [0, 1] x [0,1] x

(k)= 0x0x ... x0xex0x0x...;
——
f—1

] T‘I; HHAVIIUpOBaHHaA TOHOJIOIHA TP CIIe 1Y IOHIeM BJIOACHUH B I‘REI

L& Sl

2w 2w
(k,z) — (.’r COs )

e "' uEAYIHpOBAHHAA TONOJIOIH [IPH CJICAYIONICM BIOKeHIH B RY:
T oo
(k,x) — (.’rc'(:s — . rsin —):
k k

2
o 1" HHAVIHUPpOBAHHAA TOHOJIOIA [TPH CUC/Y HIOHeM BJIOACHHE B R

T 2T x ‘?'*r)

(k, ) = (k EET R

v 2
. T{’ HHAVIIHpOBaHHaA TOHOJMOIHA [TPH CIIC IV IOMICM BJIOMCHHH B R

(k,x)— (%msE %sm%)

o [ MOTPHYCCKAA TOLOJIOUHA A MCOTPHER

—y|, ecin k =1,

pA(k, ). (1 y}) a { x4y, ecnn k £ 1

It KazK 100 mapsel TOHOJOTHIT B3 TOI0 CIIHCKA BhIACHUTD, KAKOI U3 ¢JIyYAeB HMECT M-
cTo: (a) TonoIorud copuaaaoT; (0) oaHa u3 Tonoaornil cuiibHee (Kakas? ); (B) Tomnoorumn
HOECPABHHMBL.



Konrpoabnas padora «Tonmonorus»

1 Haiitn unciio ceg3HbIX KOMUIOHEHT JinHelHsix rpyuit: GL(n,R), O(n), GL(n,C), U(n),
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. Cnucokx BOIIPOCOB " (I/IJII/I) 3aJjaHui 1Jas NMPpOBEACHUSA HpOMe)KyTO'lHOﬁ aTreCTalumn

Cnucok BONPOCOB K 3a4€Ty
Tononoruueckoe npocrpancTBo. CpaBHEHHE TOMOJIOTHIA.
Mertpuueckoe npoctpaHcTBo. [Ipumepsr.
[ToanpocTpaHCTBO TOMOJIOTMYECKOTO MPOCTPAHCTBA.
BHyTpeHHOCTB U 3aMBIKaHUE, UX CBOMCTBA.
['panuyHasi, npenenbHas, BHYTPEHHSASA, BHEUIHSS, M30JIMPOBAHHAS TOYKH, TOYKHU
PUKOCHOBEHHUSI.
Bcrony miioTHoe 1 HUTZie HE MIIOTHOE MHOXKECTBO.
baza u 6a3a B Touke. AKCHOMBI CYETHOCTH.
[TokperTHs
AKCHOMBI OT/AETTUMOCTU
0. HenpepwiBHbIE 0TOOpaxkeHus. ['omeoMopdusm.
11. KoMnakTHOCTh
12. Cymma u npou3BeieHHsI TOTIOJIOTUYECKUX POCTPAHCTB.
13. ®unbtp. [Ipenen punbTpa. [Ipeaen orodpaxeHus Mo GUIBTPY.
14. ®ynnamenTanbHas rpymnma.
15. Tononoruvyeckne MHOTOOOpa3Hs.
16. OpuenTupyemsbie 1 He OpUEHTUPYEMble MHOTrooOpa3us. [Ipumepsi.
17. I'nagxue muorooo6pasus. [Ipumepsr.
18. Kpaii MHOTOOOpa3us. OpueHTanus Kpas.
19. Tomonorudeckas Kiraccu(pUKaus TBYMEPHBIX MHOTOOOpa3HiA.
20. TpuaHryasus U KJIETOYHOE pa3dueHne MHOrooopasuil.
21. DiinepoBa XapakTepucTuka MHOT0o0oOpas3us. [Ipumepsr.
22. Y375l ¥ 3aLeIUIeHUs. DKBUBAIEHTHOCTb U CTPOTasi SKBUBAJICHTHOCTD Y3JIOB.
23. HopmaneHas npoeknus y3na. KpaTHbie TOUKH.
24. Jluarpamma y3i1a, MHJIEKCHl quarpaMmbl. CucreMa ypaBHEHUH y3ia.
25. IlonmuHoM Anexcanaepa. [Ipumepsr.
26. Onepanun Peiinemelicrepa. Teopema Pelinemericrepa.
27. TTommaoM Konses y3ima. [Tpumepsr.
28. Onpenenenue kocol. ['pynna koc. L{ukandyecknue KOChI.
29. 3ambikanue Kocel. [Ipumepsr.
30. PackpyunBanue kochl. TeopeMa u «Tprok» Anekcanjepa. [lpumepsi.
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3. [IpaBusia BeIcTaBJIEHHS OLIEHKH HA JK3aMeHe (B YCTHOIi hopme)

B sk3amenanonHble OWJIET BKJIIOYAETCS JBa TEOPETHMUECKUX Bompoca M 3amava. Ha
MOJFOTOBKY K OTBETY Aaercs 1 actponomuueckuii yac. [To utoram sx3aMeHa BbICTABISICTCS OJJHA
U3 OLIEHOK: «OTIIMYHOY, «XOPOILIO0Y, «YIOBICTBOPUTEIHLHOY» UITU «HEYOBICTBOPUTEIHLHO.

OneHka «OTIUYHO» BBICTABISIETCS CTYIEHTY, KOTOPBIA JAEMOHCTPUPYET TIiIyOoKoe u
IMMOJIHOC BJIAACHHUC COACPIKAHUCM MaTCpHaia H MOHATUHHBIM arrmapaTtoM IOUCHUILIMHBI, OacT
pa3BepHyThle, IIOJIHBIE M YETKWE OTBEThl Ha BOIPOCH SK3aMEHAI[MOHHOTO Oujera u
JOMMOJIHUTCIIBHBIC BOIIPOCHI, IMIPABHUJILHO PCIIACT 3a1a4y.

OrneHKa «XOpOIL0» BBICTABISIETCS CTYACHTY, OTBET KOTOPOTO HA SK3aMEHE B IIEJIOM
COOTBCTCTBYIOT YKa3aHHBIM BBIIIC KPUTCPHUAM, HO OTINYACTCA MEHBIICH O6CTO$ITCJIBHOCTBIO,
rIyOMHOM, 00OCHOBAHHOCTBIO U MOJHOTOM. B OTBeTe MMEIOT MECTO OTIeNbHbIE HETOYHOCTHU
(HCCYH_IGCTBGHHBIC OIJ_II/I6KI/I), KOTOPBIC UCTTPABJIAKOTCA CAMHUM CTYACHTOM ITOCJIC TOMMOJHUTCIIbHBIX
U (WIM) YTOYHSIOUIMX BOIMPOCOB 3K3aMeHaTopa. HeoOXoauMbIM YCIOBHEM SBIISETCS XOTS Obl
YaCTHUYHOE PEILCHUE 3a1auH.

OneHka «yIOBIETBOPUTEIBHO» BBICTABISETCA CTYIEHTY, KOTOPBIM JaeT HEIOCTaTOYHO
IMOJIHBIC OTBETHI HAa BOIIPOCHI 3K3aMCHAITMOHHOT' O 6I/IJIeTa N JOIIOJIHUTCIIBHBIC BOIIPOCHI, HO IIpH
9TOM BC€ K€ JEMOHCTPHpPYET HEKOTOphle 0a30Bble 3HaHUS MO mpeamety. llpu aprymenrtanuu
OTBCTa CTYACHT HC 000CHOBBIBAET CBOU CYXKACHUA. Ha dgactb AOIIOJHUTECIIBHBIX BOIIPOCOB
CTYJEHT 3aTPyAHSAETCS AaTh OTBET WM Ja€T HEBEPHBIC OTBETHI.

OneHka «Hey0BJIETBOPUTEIBLHO) BBICTABIISIETCSA CTYJAEHTY, KOTOPbI HE IEMOHCTPUPYET
3HaHUA 0A30BBIX MOHATHI U PE3yJIbTATOB, HE B COCTOSIHUU PEUIUTH 3a/lady, MJIOX0 OTBEYAaeT Ha
JOIIOJIHUTCIIBHBIC BOIIPOCHI, HC BJIaACCT HOHATHHHBIM MarcpruajiIoM JUCHUITIINHBIL.
JlononHuTe bHbIE U YTOUHSIOIIME BOMPOCHI 9K3aMEHATOpa HE MPUBOAIT K KOPPEKIIMU OTBETOB
CTyACHTA. Ha OCHOBHYIO YaCTb AONOJHHUTCIBbHBIX BOIIPOCOB CTYACHT 3aTPYAHACTCSA OAaTb OTBET
WIK JaeT HeBepHble OTBeThl. Kpome Toro, ounenka «HeymaoBIeTBOPUTEIBHO» MOMKET OBITh
BBICTABJICHA IIpH HE3HAHNU KaKux-To 0a30BBIX HOHATHH u PE3YJIbTATOB. OIIGHKa
«HeynoBneTBOPUTENBHO» BBICTABISETCS TAKXKE CTYACHTY, KOTOPBIM B3 3K3aMEHAlMOHHBIN
OMJIeT, HO OTBEYATh OTKA3aJICs.

IIpaBuiia BbICTaBJICHUS OLIEHKH HA JK3aMeHe (B MMCbMEHHOH (opMme)

CryneHTy npearaeTcsi UHIUBUAYalbHbIN BapuaHT 3a/laHul, coepkanuii 4-6 3agay. Ha
BBIIIOJIHEHUE M TIpEeACTaBIEHUE 3aJaHUN Jaercs He MeHee 3-X uacoB. [Ipu oueHuBaHUU
BBITTOJIHEHHBIX 33JJaHUH MOXET UCTIOIB30BAThCS CIEMYIONIAsi CHCTEMA OIIEHOK 32 OHO 3a/IaHUE:

+ (4 6anna) — 3a1aHKE BHITIOTHEHO MOTHOCTHIO, 0€3 OMINOO0K;

+. (3 Gayia) — 3a7aHKeE BBITIOJIHEHO C HE3HAYUTEIHLHON ONMTMOKOM MIIM MTOYTH IMMOJTHOCTHIO;

+- (2 Oama) — 3aJaHHe BBINOJHEHO C CYLIECTBEHHOW OIIMOKONH WM HPUMEPHO
HAIOJIOBUHY;

-+ (1 6ayu1) — AMIIB KAKHE-TO 3JEMEHTHI MPEJICTABIEHHOI0 OTBETa MOTYT OBbITh OLIEHEHbI
MIOJIOKHUTEIHHO.

ITpu TakoM moXo0/€ 3aaHUsl CUUTAIOTCS IPUMEPHO PAaBHOLEHHBIMHU IO TPYI0EMKOCTH.

[Ipu mpoBepke pabOThI B KaXKI0M 3aJJaHUH OTMEYAIOTCSl HEOCTAaTKHU (B (hopMe, TOCTYITHON
CTYZACHTY), U TEM CaMbIM O0BACHSETCS MOCTaBIeHHbIE Oasbl 3a 3aaanus. [lycts k — uncno 3agau
B IMpenoKeHHOM BapuaHTe (Hampumep, k=5). Ompenpensercs obmee uucio M 0Oamos,
HaOpaHHBIX cTyqeHTOM. OIlleHKa 3aBUCHT OT BeIMYUHBI OTHomeHus r= MN, roge N=4k —
MaKCHMaJIbHOE BO3MOKHOE YHCIIO 0alioB 3a padboTy. Bo3aMorkHas rpajaliys OL[eHOK cieayrolasi:

0.75 <r <1 - olleHKa «OTIHMYHO;

0.60 <1 <0.75 - olIeHKa «XOPOIIO»;

0.26 <1 <0.59 - o11eHKA «yIOBIETBOPUTEIBHOY;

0 <r<0.25 - ouleHKa «HEYAOBJIECTBOPUTEIHLHO.



Ecnu 3amaHus MMEIOT CYIIECTBEHHO PA3JIMYHYIO TPYIOEMKOCTb (CIOKHOCTB), TO MX
MaKCHMaJbHasi OIICHKa MOXET OBITh pa3iMyHON. B 3TOM ciyuae B yKa3aHHYIO CXeMY BHOCSTCS
COOTBETCTBYIOIINE U3MECHEHUSI.

3a mpernoiaBaTesieM HMEETCs MPaBO YUUTHIBATH HAa SK3aMEHE B TTOJIOKUTEIBHYIO CTOPOHY
paboTy CTyJIeHTa B CEMECTpE.

Tp060BaHI/Iﬂ AJIA MMOJIYYCHHUSA 3a1ueTa

Kaxnplii cTyneHT mojlydyaeT HWHAMBUAYaAJbHOE 3aJaHue. 3adeT BBICTABISETCS 110
pe3yibTaTraM cobecel0BaHus B X0JIe KOTOPOI'O CTYAEHT CIIaeT 3aJJaHue U OTBEYAeT Ha BOIIPOCHI.



IIpunoxenne Ne2 k paGoueil nporpamMme AU CHHUIIIMHBI
«TomnoJsiorus»

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHoBy ocBoeHus kKypca «Tonmoaorum» cocrapisier coueTaHue JEKIUH U MPAKTUIECKUX
3aHATUH TIPH  ONpeNeNEéHHOM MpeoOiiafaHui BTOPOro BHJA 3aHATHHA. Ecnim Ha Jexkunmsx
U3J1araloTCsl OCHOBHBIE TEOPEMBI U HEOOJIBIIIOE YUCIO NPUMEPOB MILTIOCTPATUBHOIO MaTepuala,
TO Ha MPAKTHYECKHUX 3aHATHSIX PEIIaeTCs 3HAYUTEIFHOE YUCIIO 33/1a4.

I[HSI YCICIHOTO OCBOCHUSA AUCHUIUIMHBI MPUHOUIIMAIIBHO BAXXHO PCHICHUEC NJOCTATOYHO
OOJIBIIIOT0 KOJMMYECTBA YNPAKHEHUH, KaKk B ayJUTOPHH, TaK M CAMOCTOATEIFHO B KadeCTBE
JOMAIIHUX 3amaHuid. [Ipumepsl perneHus 3amad pa3z0oMparoTcss Ha JICKIUSAX U MPAKTHUYECKUX
3aHATHAX, TIPU HEOOXOIMMOCTH 10 HambOoJiee TPYIHBIM TeMaM HPOBOAATCS JIOMOJHHUTEIIBHBIC
KOHCYJIbTallhU. OcHoOBHas 0eJib pCICHUA 3a/1a4 — [TOMOYb YCBOUTD (byHI[aMCHTaJIBHBIe IIOHATHUA
¥ OCHOBBI MaTEMaTHYECKOT0 aHaIM3a. JJ1s penenus Bcex 3a1ad HeoOX0AUMO 3HATh U IOHMMATh
J'IGKIII/IOHHI)Iﬁ Marcpual. HOBTOMY B IIpoHeCCC HUIYUCHUA JUCHUINIMHBI PEKOMCHAYCTCA
pEryIsIpHOE TOBTOPEHHE MpOMIeHHOro MaTepuana. KOHCHEKTHI JIEKIHMH HEOO0XOIMMO
npopabaTkIBaTh €IIe Pa3 IoMa U MPU HEOOXOUMOCTH JOTIOHATH HHPOpMAITUEH, TOTydeHHOW Ha
KOHCYJIBTAIMSX, IPAKTUUECKHUX 3aHATHUIX WM U3 Y4eOHOI TUTEpaTypHl.

Bomnrsroe BHUManne JOJIDKHO OBITH YACJICHO BBITTOJIHCHUIO I[OMaHIHCﬁ pa6OTI)I. B xauecTtBe
3a1aHUI U CAMOCTOSITEIIBHOM PadOTHI J0Ma Ipe UIaraloTcs 3a1a4u, aHAJIOTHYHbIE pa300paHHBIM
Ha JICKOUAX W MNPAKTHYCCKUX 3aHATHUAX HWIIM HEMHOI'O Oonee CJIOKHBIC, KOTOPBLIC SBJIAIOTCA
00beMHEHHEM HECKOJIBKHUX 0a30BbIX 3aau.

Jlisi IpOBEpKM M KOHTPOJII YCBOGHHS TEOPETUYECKOr80 MaTepHualia, MpPHOOPETEHHBIX
HaBBIKOB PAa0OTHl C ammaparoM SKCTPEMalbHBIX 3a/ad, B TEYeHHE OOy4YeHHs MPOBOMASTCS
MEpOTPUATHS TEKYIIEH aTTecTallid B BHAE KOHTPOJBHBIX PAadOT M KOJUIOKBHyMa. Tarke
HPOBOJAATCS KOHCYJIbTaMU (IIpU HEOOXOAMMOCTH) 1O pa3zdopy 3aJaHuil, KOTOPbHIC BBI3BAIH
3aTpyJHEHUA.

B kxoHIe 5-ro cemecTpa CTyAEHTBI cHAtOT 3a4€T. 3au€T BBICTABISETCS MO pe3yiabTaTaM
KOHTPOJIHOH pabOThI 1 KPAaTKOTO COOECeT0BaHNUS.

OCBOUTH CAMOCTOSITENILHO AMCUUILUIMHY «TOMosorus» OOJIBIIMHCTBY CTY/AEHTOB KpaiiHe
clIO)kKHO. B NEPBYIO OUCPCAb 3TO CBA3aHO C TEM, YTO HMCIIOJIB3YIOTCI MHOI'MC IMOHATHUA U METOJbI
CMEXHBIX MaTeMaTUYECKUX AUCLUUIUIMH: airedpa U aHajauTh4eckas reomerpus. Mrpaer pois u
Oonbiiolt o0bem Marepuana. IlodToMy mocemieHHe BceX ayAUTOPHBIX 3aHATHH sBiseTCS
COBEPILIEHHO HEOOXOAMMBIM. be3 yNmopHBIX W PeryssipHBIX 3aHATHI ClaTh HK3aMeH MO UTOram
HU3YUCHUA JUCHUIIIIMHBI ITPAKTUYCCKU HEBO3MOXKHO.



