MHWHOBPHAYKH POCCHUU

®denepanbHOE rOCYIapCTBEeHHOE OKOIZKeTHOEe 00pa30BaTe/IbHOE YIPEKICHHE BBICIIECT0
o0pa3oBanusi «l'opHO-AnTaiicKuii rocyiapcTBeHHbIl YHUBEPCHTET»
(PI'OY BO I'Al'Y, I'AL'Y, I'opHo-AsTalicKMil TOCYIapCTBEeHHbIN YHHBEPCHTET)

TomoJsorusi

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi kadeapa mareMaTuKH, GU3UKU U HHPOPMATUKHU

Y4eOHsIit mTaH 01.04.01_2025_645M.plx
01.04.01 MaTtematuka
KoMmbroTepHOE MOAETUPOBAHNE U aHAIIU3 B TEOMETPUU

Keamudukarms MAarucTp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 23ET
Yacos 1o yueOHOMY IIaHy 72 Buisl KOHTPOJIA B ceMecTpax:
B TOM YHCIIE: 3a4yeThl 3
ayUTOPHbIE 3aHATH 28
camocTosITeNbHast paboTta 34,5
4acoB Ha KOHTPOJIb 8,85

Pacrlpez[e.ﬂeﬂne YaCoB JUCHHUIIJIMHBI 11O CEMECTpaM

Cemectp 3(2.1)
(<Kypc>.<Cemectp Ha Kypce>) Hroro
Henens 11
Bup 3anaruit vII PII I Pl

Jlexun 10 10 10 10
ITpakTuueckue 18 18 18 18
Koncynbrammu (11 cTyzneHTa) 0,5 0,5 0,5 0,5
KoHTpoik caMocTOsITeNBHOM PaboThI IPH 0,15 0,15 0,15 0,15
MPOBEICHIH aTTECTAllUU
Hroro ayn. 28 28 28 28
Konrakthas pabota 28,65 28,65 28,65 28,65
Cam. pabota 34,5 34,5 34,5 34,5
Yacel Ha KOHTPOJIb 8,85 8,85 8,85 8,85
Uroro 72 72 72 72




IIporpammy coctaBui(n):

K.¢h.m.1., Ooyenm Kagedpvi mamemamuxu, gusuxu u ungpopmamuxu, Kvipoe Braoumup Anexcanoposuy

Paboyas mporpaMma JUCIUATUTAHBI
Tomoaorusi

paspabotana B coorBeTcTBrM ¢ PI'OC:

®denepalbHBINA rOCYIAPCTBEHHBIH 00pa30BaTEbHBIN CTAHAAPT BBICHIEr0 00pa30BaHKs - MArHCTPaTypa MO HAIPABICHUIO
noarotoBku 01.04.01 MatemaTuka (npuka3 Munoopuayku Poccun ot 10.01.2018 r. Ne 12)

COCTaBJIcHa HA OCHOBaHHUY YIE€OHOTO IIIaHa!
01.04.01 MaremaTuka

YTBEpKIIeHHOT0 yu€HbIM coBeToM By3a oT 30.01.2025 npotokon Ne 2.

PaGouast mporpaMma yTBeprKieHa Ha 3acelaHuu Kadeapbl
Kkadenpa MaTeMaTHKH, PU3NKH 1 HHPOPMATHKH

[Iporoxomn ot 10.04.2025 npotokon Ne 10

3aB. kadenpoit bornanosa Pana AnexcanapoBHa



BuszupoBanue PIIJ] 1151 ucrioTHeHUsI B 0YepeTHOM Y4eOHOM roay

Paboyas mporpamMMa mepecMOTpeHa, 00CyXkIeHa H 0J00peHa IS
ucnonHeHus B 2026-2027 yueOHOM ToAy Ha 3aceaHnuu Kadeapbl
kadenpa mareMaTukH, GU3NKH 1 HHPOPMATHKH

[Iporokom ot 2026 1. No
3aB. kadenpoit bornanosa Pana AnexcanapoBHa

Buzuposanue PIIJ] nns ucnoiHeHust B ouepeHoOM y4eOHOM roay

PaGouas nporpamma rnepecMoTpeHa, o0Cyx/IeHa U 0J00peHa 1is
ucnonaenus B 2027-2028 yueOHOM roay Ha 3aceaHnH Kadeapnl
kadenpa MaTeMaTHKH, PU3UKH U HHPOPMATHKH

[Ipotokom or 2027r. Ne
3aB. kadenpoit bornanosa Pama AnexcanapoBHa

Buzuposanmue PIIJI ans ucnoiHeHust B ouepeHoOM y4eOHOM roay

Pabouas nmporpamma nepecmMoTpena, o0CyxieHa U 0JJoOpeHa 1is
ucronHenus B 2028-2029 yuyeOHOM roay Ha 3aceIaHnu Kadeapnl
kadenpa MaTeMaTHKH, PU3UKH 1 HHPOPMATHKH

[Ipotokom ot 2028 . Ne
3aB. kadenpoii bornanosa Pana AnexcanapoBHa

Busuposanmue PIIJ] a5 ucnosiHeHusI B 0UepeTHOM y4eOHOM roxy

Pabouast mporpamMmMa nepecMoTpeHa, o0cyxKaeHa u 000peHa s
ucnonHenus B 2029-2030 yyeGHOM oAy Ha 3aceIaHnu Kadeaphl
kadenpa mareMaTuku, GU3NKH 1 HHPOPMATHKH

IIpotokom or 2029r. Ne
3aB. kadenpoit bornanosa Pana AnexcanapoBHa



1. HEJIA U 3AJAYY OCBOEHUSA JUCIITUITIJINHbBI

1.1 | enu: VI3yueHnne cCOBpEMEHHBIX BOMPOCOB TOMOJIOTHH

1.2 | 3a0auu: 1. I3y4nTh OCHOBHBIC KOHCTPYKIIMH TOIOJOTHYECKOTO MPOCTPAHCTBA
2. 3y4nTh OCHOBHBIC MOHATHUS aNreOpanyecKoi TOMOJIOTHU

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazgen) OOIT: | b1.B.1B.04

2.1 | TpeOoBaHusl K NpeABAPHTEIbHON MOATOTOBKe 00y4aloLIerocs:

2.1.1 | I36paHHBIe BOIIPOCH BEIECTBEHHOTO U KOMIIJIEKCHOTO aHAIU3a

2.1.2 [TeomeTpus raakux MHOTO0OPA3nii ¥ TEH30PHBIN aHAIN3

2.1.3 | I36paHHBIe BOIIPOCH areOpsI

2.2 | JMCHMILUTMHBI M IPAKTHKH, [JIs1 KOTOPHIX OCBOECHHE TAHHOM TUCIHILTMHBI (MOTYJIsI) HEOOXOTUMO KAK
npeamecTBYyoIIee:

2.2.1 | BeIloTHEHNE | 3aIUTa BHITYCKHON KBATU(PHUKAIIMOHHON pabOThI

3. KOMIIETEHIIUY OBYYAIOIETOCSI, POPMUPYEMBIE B PE3YJILTATE OCBOEHMS JUCIIUIIINHBI
(MOZY.JISA)

ITIK-3: Cnoco0eH pemiaTh 001eHAyYHbIe U NPUKJIAJAHBIC 321241, AHAJIM3UPOBATHL U 000011aTh Pe3ybTaThl HAY4HO-
HCCJIEI0BATe/ILCKUX PadoT, MyOJIUYHO NPeICTABIATh COOCTBEHHbIE HOBbIE HAYYHbIE Pe3yJIbTAThI

NA-1.0JIK-3: 3naeT MeTOABI MATEMATHYECKOT0 M AJTOPUTMHUYECKOr0 MO/1eTUPOBAHUS

3HaTbh OCHOBHBIC TOINOJIOTHYCCKUC ITOHATUA

NA-2.11K-3: YMeeT aHAIM3UPOBATH,000011aTH U MYOJUYHO MPEICTABJATH Pe3yibTaThl HAYYHO-MCCJIEA0BATEIBCKHX padoT
B 00J1aCTH MaTeMaTUKHU

C IPUMCHCHUEM TONOJIOTUICCKUX METOO0B

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAY JISA)

Kon HaumeHnoBanue pasnesioB u TeM /Bug | Cemectp / | Hacos | Komneren- | Jlureparypa | Uure | Ilpumeuyanue
3aHATUSA 3aHATUSA/ Kypc 197004 DPAKT.
Pazpen 1. Jlekuuu
1.1 OnpeneneHre TOMOIOTHIECKOTO 3 2 NA-1.I1K-3 JI1.1JI12.1 0
npoctpanctBa. ['omortonus /Jlex/ na-2.11K-3
1.2 Knerounsle nmpocTpaHCcTBa U UX 3 2 Na-1.11K-3 JI.1J12.1 0
FOMOTOINHUYECKHE cBoWcTBa /JIek/ NJI-2.11K-3
1.3 T'omosoruu u koromosoruu /JIex/ 3 4 WI-1.11K-3 JI.1J12.1 0
NA-2.I1K-3
1.4 Tl'omoTronuueckas rpymmna u Dineposa 3 2 na-1.11K-3 JI1.1J12.1 0
xapakTepuctuka /JIex/ NI-2.ITK-3
Paznen 2. [IpakTnyeckue 3aHATHS
2.1 OrnpeneneHne TOmoJIOrHYECKOTo 3 4 WJI-1.11K-3 JI1.1J12.1 0
npoctpadcTsa. 'omoTtomms /T1p/ NA-2.I1K-3
2.2 Knerounsle npocTpaHcTBa U UX 3 4 NA-1.ITIK-3 JI1.1J12.1 0
roMoronuyeckue cBoiictsa /I1p/ NA-2.ITK-3
2.3 T'omonoruu u koromonoruu /I1p/ 3 6 NA-1.ITK-3 JI1.1J12.1 0
NA-2.I1K-3
2.4 T'omotonuueckas rpynmna u Jiaeposa 3 4 NA-1.11K-3 JI.1JI12.1 0
xapaxrepuctuka /I1p/ NA-2.I1K-3
2.5 PaboTa ¢ KOHCIIEKTaMH U BBITIOTHEHHE 3 345 | UA-1.1IK-3 JI1.1J12.1 0
CaMOCTOSITENbHBIX paboT /Cp/ NA-2.I1K-3
Paznen 3. Koncyabranuu




3.1 Koncynpranus no aucuumniaune /Konc/ 3 0,5 WJI-1.11K-3 0
na-2.11K-3
Paznen 4. [IpomexyTouHasi aTTecTaus
(3auérT)
4.1 IMonroroBka k 3auéry /3auét/ 3 8,85 | NJO-1.IIK-3 0
na-2.11K-3
4.2 Konrakrnas pa6ora /KCPATT/ 3 0,15 | NUA-1.ITK-3 0
naA-2.11K-3

5. ®OHJI OHEHOYHbBIX CPEACTB

5.1. [TosicHuTeILHAA 3alHCKA

1. Haznauenne oHma orieHOUHBIX cpeacTB. OIEHOYHBIE CPECTBA IPEAHA3HAYCHBI ISl KOHTPOJIS U OIIEHKH 00pa30BaTeIbHBIX
JOCTHKEHHUH 00yJaroIMXCsi, OCBOMBLIMX MPOrpaMMy yIeOHON TUCIMIUTMHBL « TOMONOTUs.

2. ®oHA OLIEHOYHBIX CPEJICTB BKIJIFOYAET BBOJHBIA TECT, 2 TECTA TEKYIIETO KOHTPOJIS, KPUTEPHH OLCHUBAHUS U BOIIPOCHI
MPOMEXYTOYHOH aTTeCTAINH B (hopMe 3aueTa.

5.2. OueHovHbIE cpeacrBa 1J1sl TEKyHIEero KOHTpPoJIsi

OreHOYHBIE CpeCTBA IS BXOAHOTO KOHTPOJIS pHuBeAeHs! B [Ipunoxenun -- BBoaHBIH TecT.
OrneHoOYHBIE CPECTBA JJIs1 BXOAHOTO KOHTPOJIs puBeAeHs! B [Ipunoxenun -- Texymuii Tect 1.
O1neHOUHBIE CPEACTBA I BXOAHOIO KOHTPOJIs TpuBeAeHsb! B [punosxxenuu -- Texymuii tect 2.
O1neHOUHBIE CPEACTBA I BXOJAHOIO KOHTPOJIs IpuBeAcHbl B IIpunoxenuu -- Kputepuu oneHUBaHuUS.

5.3. Tembl MUCBMEHHBIX padoT (3cce, pedepaTsl, KypcoBble padoThI U AP.)

HE MIPEAYCMOTPEHbI

5.4. OueHo4HbIe cpeACTBA /ISl IPOMEKYTOUHOI aTTecTaAlMU

Bormpocsl k 3auery

1.0mpeneneHue TOMOIOTHYECKOTO IPOCTPAHCTRA
2.HenpepbiBHOE 0TOOpakEHHE.

3.'omeomopduszm.

4.Buyipl TONOJIOTUYECKHUX ITPOCTPAHCTB.

5. Knaccudukarys AByMEpHBIX TOTIOJIOTHYECKHX OBEPXHOCTEH.
6.Knerounoe pazbuenue u moauap.

7.0linepoBa XapaKTepUCTUKA IOBEPXHOCTH.

8.I'omonoruu u yucna berru.

9.I'pymiItbl TOMOJIOTHIA IJIS1 YACTHBIX CITydaeB.
10.'omoTonM4eckasi 5KBUBAJICHTHOCTh M TOMOTOIIMYECKAs TPYIIA.
11.®ynaamenTanpHas rpymnma.

Kpurepuu orieHuBaHus U1 3a4eTa

3aureHo Jlarorcst ¢ OOBSICHEHHUSIMH BCE OIIPEAEIICHUs, YTBEPXKICHUS TeopeM, PopMyiibl. [IpHBOASTCS JIOrHUECKH CTPOTUe
JI0Ka3aTeIbCTBA TEOPEM U BBIBOJIBI (POPMYIL.

Jlatotcst ¢ 00BSICHEHUSIMH BCE ONPEAEIICHHS, YTBEPXKICHUSI TeopeM, GpopMyibl. IIpHBOASTCS YaCTHYHO JIOTUYECKH
CTPOTHE JI0Ka3aTeNIbCTBA TEOPEM M BBIBOJBI (hopMyit.

Jlatotcst ¢ 00BSICHEHNSIMH BCE OTNPEACIICHHS, YTBEpXKICHUS TeopeM, Gopmyisl. [IpuBOnsATCS OTAETBHBIC BBIPaXKEHUS
BMECTO J0Ka3aTebCTB TEOPEM U BBIBOIOB (hOPMYIIL.

WNJIN Harorcs 6e3 4eTKUX OOBSICHEHUSIMH OTIPEICICHNUS, YTBEPKACHUS TeopeM, hopmynbl. [IpuBoasATCS SMEMEHTHI

JI0Ka3aTENbCTB TEOPEM U BBIBOAOB (hOPMYIIL.

He 3aureno Jatorcst 6€3 4eTKHX OOBSICHEHUSIMH OIPEAEIICHUsI, YTBEpXKIeHUsT TeopeM, Gpopmyibl. [IpuBoasTcs
OT/ICTIbHBIC BBIPAXKEHHSI BMECTO JI0KA3aTeNILCTB TEOPEM M BBIBOJIOB (POPMYIL.

Tect mo I1K-3
1. BepHo 11, uTo ¢yHIaMeHTanbHas rpyma npsMoi pasaa 0?
1) Bepno

2. BepHo 1mu, 4TO pyHIAMEHTAIbHAS TPYIIA OKPYKHOCTH paBHa Z?
1) Bepro

3.BepHo 1u, uTo (pyHIaMEHTaNbHAS IPYIINa OJHOCBSI3HOTO MPOCTpaHCTBa paBHa 07
1) Bepno

4. Nan tpeyronsHuk ABC. Ero rpanuna paBHa:
1) AB+BC+CA (BepHslii oTBeT)




2) AB+BCH+AC
3) AB+BC
4) AB-BC+CA

6. YHAEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIHHEYEHHME JUCIUITIJIMHBI (MOY JISA)

6.1. PekoMenayeMas iuTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, 01 O5. agpec
JI1.1 |boraues B. 1., Tomonornueckue BEKTOPHBIE IIPOCTPAHCTBA H Mockga: https://www.iprbookshop.
CwmonsHoB O. T, WX TMPUIOKEHUS Perynsipnas u 11/92093.html
Coboues B. 1. XaoTHUeCKast
JTIUHAMUKA
Hucturyr
KOMITBIOTEPHBIX
uccienoanunii, 2019
6.1.2. JlonoHUTEILHAS JIMTEpPaTYpa
ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox O1n. aapec
JI2.1 |bmaroB U. A, I'eomerpus u TOmoNOTHA: yaeOHOE TocoOue Cawmapa: I[II'YTU, https://e.lanbook.com/boo
Crapoxunosa O. B. 2017 k/182324
6.3.1 Ilepeyenb nporpaMMHOro odecneyeHust
6.3.1.1 | Adobe Reader
6.3.1.2 | Kaspersky Endpoint Security muis 6usneca CTAHJAPTHbBIN
6.3.1.3 | AAupexc.bpayzep
6.3.1.4 | MS Office
6.3.1.5 | LibreOffice
6.3.1.6 | Moodle
6.3.1.7 | NVDA
6.3.1.8 |PE1 OC
6.3.1.9 | MS Windows
6.3.2 TlepeyeHb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | MexBy30BCKas MEKTPOHHAS OMOIMOTEKa
6.3.2.2 | DnekrpoHHO-OMOIMOTEUHAs cucteMa «M3narensctBo JIaHby
6.3.2.3 | DnekrpoHHO-OMOIMOTeUHas cuctema IPRbooks
6.3.2.4 | baza nanHbpIX «DneKTpoHHas OnbmruoTeka ['opHO-ANTalicKOro rocy1apCTBEHHOTO YHUBEPCUTETA»

7. OBPA3BOBATEJIBHBIE TEXHOJIOI'MH

npoOaeMHast JIEKIUs

8. MATEPUA/IBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUILIIUHBI (MOAYJIS)

Homep aynuropnu

Hasznauenue

OcHOBHOE OCHAIIIEHHE

206 b1

KaGuHeT MeToimKy ImpenoaaBaHus
MaTeMaTuky. YueOHast ayuTopus JUis
IIPOBEICHUSI 3aHATHH JIEKIIMOHHOTO THIIA,
3aHATHHA CEMHHAPCKOTO TUIIA, KypCOBOTO
MPOCKTHPOBAHMS (BBITOJHEHHS KYPCOBBIX
paboT), TpyIOBEIX 1 HHANBUIYAIbHBIX
KOHCYJbTallUH, TEKYLIEro KOHTPOJIS 1
[IPOMEKYTOUHOM aTTECTALIUU

YueHndeckas 10CKa, MHTEPAaKTHUBHAS JOCKa, SKPaH,
MIPOEKTOP, KOMITBIOTEP, TIOCAJJOYHBIE MECTa 00YHarOIINXCs
(o KosmuecTBy 0OyJaromuxcs), pabouee MecTo
npernogaBaTes

207 b1

JlexnmonHas ayauropus. YueOHas
AyAUTOPUS JUTS TIPOBEICHUS 3aHATHI
JEKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO
THTIA, KYPCOBOTO MIPOSKTHPOBAHUS
(BBIIOTHEHUS KYPCOBBIX Pa0OT), TPYIIIOBBIX
Y MHAUBHUIYaJbHBIX KOHCYJIbTAIUH,
TEKYIIETr0 KOHTPOJISI U TPOMEKYTOUHOM
aTTecTaluu

VYueHnueckas J0CcKa, IPOEKTOP, FKPaH, CHCTEMHBIH OJIOK,
TOCaOYHBIE MecTa 00yJIaronuxcs (10 KOMHIECTBY
oOyuaroruxcs), pabodee MeCTO MPero1aBaTems



https://www.iprbookshop.ru/92093.html
https://e.lanbook.com/book/182324

209 b1 KommsroTepHslit kitacc. YueOHas Pabouee mecto npenonaBatens. [locagounpie MecTa

AyAUTOPUS JUIS TIPOBEICHNS 3aHATHH oOyuaronuxcs (10 KOJMYECTBY 00yJatOIInXCsl).
JIEKIIMOHHOTO THIIA, 3aHATHHA CEMUHApCKOro | MapkepHas yaeHU4IecKasi JOCKa, 3KPaH,
THUIA, KypCOBOTO IPOEKTHPOBAHUS MYJIBTHMEANANPOEKTOP, KOMIIBIOTEPHI C OCTYIIOM B

(BBIIOJTHEHUS KYPCOBBIX PaboT), TpynnoBsix | HTEpHET
1 MTHAWBUAYAJIbHBIX KOHCyJ'IBTa[H/Iﬁ,
TEKYIIETr0 KOHTPOJISI ¥ IIPOMEKYTOUHOM
arrectauuu. [lomemenue nis
CaMOCTOSATENBHOM paboThI

9. METOJJMYECKHE YKA3AHUA JIVIS1 OBYYAIOIIUXCA ITO OCBOEHHIO JUCIMITJIMHBI (MOLY JISA)

Jlexumu, ¢ OZTHOM CTOPOHBI — 3TO OJJHA U3 OCHOBHBIX ()OPM y4EOHBIX 3aHATHH B BHICIINX YUEOHBIX 3aBEACHUSX, IPEICTaBIISIONIAs
€000l cHcTEMaTHYECKOE, OCIIE0BATEIBHOE YCTHOE H3JI0)KEHHE TIPETIOAABATEIIEM ONIPEISIICHHOTO pa3/iesia KOHKPETHOH HAyKH WITH
y4eOHOM AUCIUILIHHEL, C APYTOi — 370 0cobast (hopMa caMOCTOSITEIFHOHM paboTh! ¢ yueOHBIM MaTepuanoM. JIeKIus He 3aMeHseT
co00li KHUTY, OHA TOJIBKO MOATAJIKHUBAET K HEll, pacKpbIBas TeMy, Ipo0JIeMy, BBIACISS IT1aBHOE, CYIIECTBEHHOE, Ha YTO CJICIYeT
00paTHTh BHIMAaHHE, YKA3bIBACT ITyTH, KOTOPEIM HY>KHO CJIEI0BATh, JOOWBASCH MTyOOKOTO TOHUMAaHHS IOCTAaBICHHON TIPOOJIEMEL, a
He 00IIeil KapTHHEL.

Pabora Ha JIEKIIMK — 9TO CII0XKHBIN ITPOLIECcC, KOTOPBIN BKIIOYAET B ce0s TAKHE AEMEHTBI KaK CIIyllIaHUue, OCMBICIICHHE U
COOCTBEHHO KOHCIEKTHpOBaHHKE. J[j1st TOro, 4ToOB!I JIEKIHS BBIOJIHUIIA CBOE HA3HAYECHHE, BAXKHO ITOJrOTOBUTHCS K HEH 1 e 3alHCH
ellle 10 IIPUXO0/a IperoaBaTels B ayAuTophio. bes 3Toro manpHeee BOCIpUATHE JIEKIIMH CTAHOBUTCS CIIOXKHBIM. JIeKITHns B
YHUBEPCUTETE PacCUNTaHa Ha MOATOTOBICHHYIO aynuToputo. [IpenonaBarens n3naraeT 1000 BOIPOC, OPUEHTUPYSCH HA TE
3HaHWs, KOTOPbIE IOJDKHBI OBITh Y CTYACHTOB, YCBOMBILIMX MaTepHall BCEX MPEIbIIYIIHX JIEKIHil. Ba)kKHO HaydnThCs CITyIaTh
TIpEeTo/IaBaTelis BO BpeMs JICKIINH, IOACPKUBATH HEMPEPHIBHOE BHIMAaHKE K BBICTYIIAIONIEMY.

OpHaKo, OTHOTO CITyIMIaHHUs HeaocTaTouHOo. HeoOxoaumo GpuKCcHpoBaTh, 3aUCHIBATE TOT IIOTOK HH(MOPMAIINH, KOTOPBIHA
co001IaeTCs BO BPEeMsl JIEKLIMU — HAYYUTHCS BECTH KOHCIIEKT JIEKIMH, TAe (GOopMyIupoBaIuch Obl Hanboee BayKHbIE MOMEHTBI,
OCHOBHBIC MIOJIOXKEHHS, U3T1araeMble JIEKTopoM. It BeJIeHHsI KOHCIIEKTa JISKIIUH CIIEyeT UCIIONb30BaTh TeTpaib. Benenue
KOHCIIEKTA Ha JICTOYKAX HE PEKOMEH/IyeTCsl, TOCKOJIBKY OHU HE TaK YJOOHBI B HCIIOJIB30BAaHUN M 9acTO TepsroTcs. [1pu
oopMICHNH KOHCIIEKTa JICKIIMK HEOOXOIMMO OCTABIIATH MOJIS, TAE CTyAEHT MOXKET 3alliCaTh CBOM COOCTBEHHBIE MBICIIH,
BO3HHKAIOIIME MapajyIeNbHO ¢ MBICIISIMU, BHICKa3aHHBIMU JIEKTOPOM, & TaK)Ke BOIIPOCHI, KOTOPbIE MOTYT BO3HUKHYTb B IIpOLEcCe
CITyIIaHMs1, YTOOBI TTOJTyIUTh Ha HUX OTBETHI IIPU CAaMOCTOSITENIFHOM MpopaboTKe MaTepralia JSKIUH, TIPH U3yIeHUN
PEKOMEHIOBAHHOI JTNTepaTyphl WM HETIOCPEACTBEHHO Y ITPENoAaBaTens B KOHIE JeKnnuu. CocTaBisIs KOHCTIEKT JICKIIUH, CIICTyeT
OCTaBJISITh 3HAUUTEINILHBIN HHTEPBAI MEXK/Y CTPOYKAMH. DTO CBS3aHO C TEM, YTO MHOT/A BO3HUKAET HEOOXOAMMOCTb BIINCATH B
HepBOHAYAIbHBIH TEKCT JICKIINH OAHY WM HECKOJIBKO CTPOYEK, NMEIONIUX NPUHINIHAILHOE 3HAUCHUE U IIOYEPITHYTHIX U3 APYIHUX
HCTOYHHKOB. PaccTostHIEe MEX Iy CTpOKaMH HEOOXOJMMO TakKe IS ITOUSPKUBAHHUS CIIOB MITH LIEJIBIX TPYII CJIOB (TaKoe
HOAYEPKUBAHIE BBI3BIBACTCSI HCOOXOANMOCTBIO IPHUBJIEYh BHUIMAHNE K JAHHOMY MECTY B TEKCTE IIPH MOBTOPHOM uTeHHH). OOBIYHO
HOYEPKUBAIOT OIPE/ICICHHNS, BBIBOJIBI.

Taxxxe BaXKHO MOTHOCTBIO 0€3 BCSIKUX N3MEHEHHH BHOCHTD B TETPa/lb CXEMBbI, TAONHUIIBI, YEPTEKH U T.II., €CIIH OHH IIPEIIOIaTraloTCs
B JIEKIIWH. J{J1s1 TOTO, 9TOOBI COBMECTUTH MEXaHIMUYECKYIO 3alUCh C TOYTH JOCIOBHEIM (DHMKCHPOBAHUEM HanOoee BaXKHBIX
MOJIOXKEHHH, MOJKHO HCIIOJIb30BaTh CUCTEMBI YCIIOBHBIX COKpAILleHH. B mepByro ouepeib COKpalaoTes JUIMHHbBIE CJI0Ba U T€, YTO
HOBTOPSIIOTCS B peUH JICKTOpa yaiie Beero. [Ipu 3ToM caMo cokpallieHne JOKHO ObITh 10 BO3MOXKHOCTH KPaTKUM.

CemuHapckue (mpaktudeckne) 3aHsaTust CaMocTosTeNnbHas paboTa CTyAEHTOB [0 TIOATOTOBKE K CEMHHAPCKOMY (IIPAaKTHIECKOMY)
3aHATHIO JJOJDKHA HAYMHATHCS C O3HAKOMJICHUSI C TUIAHOM CEMHUHAPCKOTO (IIPAaKTHYECKOT0) 3aHATHS, KOTOPBIN BKIIIOYAET B ce0s
BOIPOCHI, BEIHOCHMBIE Ha 00CYK/ICHNE, PEKOMEH/JAIINH TI0 TIOJI'OTOBKE K CEMUHApY (IPaKTHYECKOMY 3aHATHIO), PEKOMEHIYEMYIO
JuTepaTypy K Teme. M3ydeHne Matepurana cieayeT HadaTh C IPOCMOTpa KOHCIIEKTOB JIEKIINH. BoccTaHOBHB B maMaTH MaTepual,
CTY/ICHT IIPUBOJUT B CUCTEMY OCHOBHBIE TTOJIOXKEHHUSI TEMBI, BOIIPOCHI TEMBI, BbIJIEIISISL B HEH IIaBHOE U HOBOE, Ha YTO 00pallanoch
BHMMAaHHE B JICKIIUH. 3aTeM ClIeAyeT BHUMATEJILHO IPOYNTATh COOTBETCTBYIOLIYIO IIaBy y4eOHHKA.

Jnst Gonee yriayOIeHHOTO H3y4eHHUs BOIIPOCOB PEKOMEHIYETCs] KOHCIIEKTUPOBAaHUE OCHOBHOI! U JIOTIOJHUTEIILHON JIUTEPATYPBHI.
YuTas peKOMEHOBaHHYIO TUTEPaTypy, HE CTOUT HAaCCHBHO NIPHHUMATH K CBEICHUIO BCE HAIMCAHHOE, CIIEAYeT aHATH3UPOBATh
TEKCT, JlyMaTh Haj HUM, 3TOMY CIIOCOOCTBYIOT 3aIIMCH 10 XOJIy YTEHHS, KOTOPbIE IPEBPALIAIOT YTEHHE B IPOLIECC. 3aHCH MOTYT
BECTHCH B Pa3IIMYHOI (hopMe: pa3BEpPHYTHIX M IPOCTHIX IIJIAHOB, BBINUCOK (TE3MCOB), aHHOTALUH 1 KOHCIIEKTOB.

ITono6pas, oTpaboTa MaTepual ¥ YCBOMB €T0, CTYJICHT JIOJDKEH HaYaTh HEIIOCPEICTBEHHYIO ITOJrOTOBKY CBOETO BBICTYIUICHUS Ha
CEMHHApPCKOM (IIPaKTUUECKOM) 3aHSATHH ISl YEro ClIeyeT NPOAyMaTh, KaK OTBETHTH Ha KaX<bli BOIPOC TEMBI.

ITo kaxxgoMy BOIIPOCY IUIAHA 3aHATHIH HEOOXOIUMO ITOrOTOBUTHCS K YCTHOMY co0OIeHuIO (5-10 MUH. ), OBITH TOTOBBIM IIPHHSTH
ydacTue B 00CYKIECHUH U JOIOIHEHUH JOKIA0B U COOOIEHHUH (10 5 MUH.).

BericTynnenne Ha ceMUHAPCKOM (IIPAKTHYECKOM) 3aHATHH JOJDKHO YIOBIETBOPATH CIEAYIOIINM TPEOOBAHHIAM: B HEM H3JIararoTCs
TEOPETUYECKHUE TTOJIXO0/IbI K pacCMaTPUBAEMOMY BOIIPOCY, AASTCs aHAJIN3 IPUHIUIIOB, 3aKOHOB, MTOHATUH 1 KaTeropuii;
TEOPETUUECKHUE TTOJI0XKEHHUS MOAKPEILIIOTCS (PaKTaMu, TPUMEPaMH, BHICTYIIEHHE JOJDKHO OBITh apIyMEHTHPOBAHHBIM.

CamocTosTensHas paboTa 00yJaroIuXcsi— 3T0 IUIaHUpyeMast yaeOHas, yueOHO-HCcCle1oBaTeIbCKasl, HayYHO-UCCIEJ0BATEIbCKAs
paboTa, BBINOIHsIEMAas BO BHEAYAUTOPHOE BPeMsI 110 3aAaHHIO M IPU METOANYECKOM PYKOBOACTBE IpeNoaaBatels, Ho 0e3 ero
HETIOCPEICTBEHHOTO YJaCTHsl.

O0BeM caMOCTOSTENBHOM PaboTHI OIpeenseTcsl y4eOHbIM IIIAHOM OCHOBHOM Ipo(hecCHOHATBHON 00pa30BaTeIbHONIIPOrPAMMBI
(OITOII), paboueii mporpaMMoii AUCHUILTUHBI (MOIYIIA).

CamocrosTenbHast paboTa OpraHu3yeTcst X IPOBOJUTCS C LIENbI0 (POPMUPOBAHHS KOMIIETESHIIMH, TOHMMAEMBIX KaK CIIOCOOHOCTD
HNPUMEHSTH 3HAHUS, YMEHUS U IMYHOCTHBIE Ka4eCTBa JUIS YCIICITHOM MPaKTHIECKOH AESTEITBHOCTH, B TOM YHCIIE!

- popMupoBaHUsl YMEHUH 1O MMOUCKY U UCIIOIB30BAHUIO0 HOPMATHUBHOM, IPABOBOM, CIIPABOYHOM U CIIEUATBHON JIMTEPATYpPHI, a




TaKKe IPYrux UCTOUHUKOB HH(OpMaIuy;

- KQUECTBEHHOI'0 OCBOCHHUS U CUCTEMATU3ALMHU ITOTYIEHHBIX TEOPETHYECKUX 3HAHUHN, UX YriIyOJIeHHs U PaCLINPEHUS O
NPUMEHEHUIO Ha YPOBHE MEXKIIPEIMETHBIX CBS3EH;

- (hopMHPOBAHUS yMEHUS IPUMEHATH NOIyIeHHbBIC 3HAHNS HA MIPAKTHUKE (B MPO(ecCHOHAIBHOI NeITeIbHOCTH) M 3aKPEIUICHHS
NPaKTHYECKUX yMEHHH 00ydJaromuxcs;

- pa3BUTHS TI03HABATEIBHBIX CIOCOOHOCTEH, (POPMHUPOBAHHS CAMOCTOSTEIILHOCTH MBIIIICHHS! 00YJarOIIUXCs;

- COBEPIICHCTBOBAHHUS PEUEBBIX CIIOCOOHOCTEH 00YyUJarOInXCs;

- (hopMHPOBAHUS HEOOXOAUMOTO YPOBHS MOTHBALIUH O0YJAIONIUXCA K CHCTEMAaTHUECKOi paboTe ATl MOTydeHUs 3HAaHUH, YMEHUH U
BJIQJICHUH B IEPHOJ] yueOHOT0 CeMECTpa, aKTUBHOCTH 00yJaroIINXCsl, TBOPYECKOI MHUIUATHBBI, CAMOCTOSITEIIBHOCTH,
OTBETCTBEHHOCTH M OPTraHU30BAaHHOCTH;

- popMupoBaHUs CIOCOOHOCTEH K CAaMOPa3BUTHIO (CAMOIIO3HAHUIO, CAMOOTIPEICTICHII0, CaM000Pa30BaHHUIO,
CaMOCOBEPLICHCTBOBAHHIO, CAMOpPEaIN3aluK ¥ CAMOPETYIISIIINK);

- pa3BUTHs HayYHO-HCCIIC/IOBATEIILCKUX HABBIKOB;

- Pa3BUTHA HABBIKOB MEKIMIHOCTHBIX OTHOIICHHH.

K camocTosttensHOit paboTe M0 JUCIUIINHE (MOAYII0) OTHOCATCA: MPOPabOTKa TEOPETHUECKOTO MaTepuaa JUCIUILINHEL
(MOJyIs1);TOArOTOBKA K CEMUHAPCKUM U NIPAKTHYECKUM 3aHATHAM, B T.4. IIOJI'OTOBKA K TEKYLIEMY KOHTPOIIIO yCIIEBAEMOCTH
oOydaronmxcs(TeKyIas aTTecTallis); MOAroToBKa K JabopaTOpHEIM paboTaM; OATOTOBKA K IPOMEKYTOUHOH aTTEeCTAIIH
(3auéram, sK3aMeHaMm).

Bunel, opMbl 1 00bEMBI CAMOCTOSTENBHON paboThl 00YYAIOIUXCANPH U3YUYEHUH AUCHUILITMHBI (MOIYIIS) ONPEAETSIIOTCS:

- COZIep)KaHNEM KOMIICTEHINH, (POPMHUPYEMBIX IUCUUILIMHOHN (MOIynem);

- cHenu(UKON AUCIUIUTMHBI (MOJIYIIS), IPUMEHIEMBIMH 00pa30BaTEIbHBIMH TEXHOJIOTHAMI;

- TpyaoeMkocTsio CP, mpegycMoTpeHHOH yueOHBIM IIIaHOM;

- YpOBHEM BbICIIEro 00pa3oBaHus (OakanaBpuar, CIIEUAINTET, MarkCTpaTypa, aClupanTypa), Ha KoTopoM peanuzyercst OI1OIT;
- CTETICHBIO IIOATOTOBICHHOCTH O0Y4arOIInXCsl.




BBoaHbBI TEeCcT

1.Z[3TL onpeacICHUS MHOXKECTBA

2.Jlansl a1Ba muoxectBa A ={1;5} u B = {-5;3;5}. 1Ix 00bequHeHNEM SBJISIETCS MHOXKECTRO:
{-5:1;3;5}

{5}

{-5:1;3;5,0}

3.Mausl 1Ba MuokectBa A ={1;5} u B = {-5;3;5}. VX mepeceueHneM SIBISETCS MHOKECTBO:
{5}
{-5:1;3;5}

{-5;1;3;5;0}

4 Jlanb1 Ba MuoxkectBa A ={1;5} u B = {-5;3;5}. VIX IPAMbIM POM3BE/ICHHEM SBJIACTCA MHOKECTBO:
{(:-5), (1:3), (1:5), (5:-5). (5:3), (5:5)}

{-5:1;3;5}

{(1:-5), (1;3), (1;5)}

{(1:-5), (1;3), (1;5), (5:-5), (5;3)}

5.J1aTp omnpeneneHne METpUYECKOTO IPOCTPAaHCTBA

6.BepHo 11 3ammMcaHo HEPaBEHCTBO TpeyrombHuKa: p(X,2) < p(X,y) + p(Y,2)?

Bepno

7. SIBnseTcs U €BKIMIOBA IIIOCKOCTh METPUYECKUM IIPOCTPAHCTBOM?

Ha
Her

He 3Haro

S.I[aTB OIPCACICHUC OTKPBITOI'O MHOKECTBA B METPUYCCKOM MPOCTPAHCTBA



9.Z[aTI) OIPCACICHUC 3aMKHYTOI'O MHOXKCCTBA B MCTPHUUICCKOM IIPOCTPAHCTBE.

10.BepHo 1u popmymna p(X,y)<1 B METpHUUECKOM MPOCTPAHCTBE OMPEALIISAET OTKPBITHII mIap?

Texyumii Tect 1
1. Tononorust — 3T0

FOBOpHT, YTO B MHOKeCTBE X onpeacicHa TOmojaorusd, €Cjiu B X OTMeYeH Kitacc IMOAMHOXKECTB, co;[epmaumﬁ
BMCCTC C KaXXJ1bIM Ha60pOM MHOXECCTB UX 06’Le}II/IHeHI/Ie U BMECTEC C KaXXJIbIM HaGOpOM MHOXECTB UX IEPECCCUCHUE.

FOBOpHT, YTO B MHOXKECTBE X onpeacicHa Tomnojaorusd, €Cji B X oTMeYeH Kiacc MMOJAMHOXKECTB, conepmanmizi
BMECTEC C KaXXIbIM Ha60pOM MHOXKECTB HUX.

FOBOpHT, YTO B MHOXKECTBE X onpeacicHa Tomnojaorusd, €Cjiu B X oTMeueH Kiacc MMOJAMHOXKECTB, coz[epmanmﬁ
BMECTEC C KaXXIbIM Ha60pOM MHOXECTB UX ICPECCCUCHUE.

2.BepHo 111, YTO OKPECTHOCTHIO TOUKH TOIMOJOIHYECKOTO MPOCTPAHCTBA HA3BIBAETCS BCAKOE OTKPBITOE MHOKECTBO,
coziepKaliee 3Ty TOUKY.

Bepao

3.BrImonHsAeTCs T HepaBEHCTBO TPEYTOIBHUKOB TSI METPUKU
Ha
Her

He 3Haro

4.BepHo 511, YTO TOMOJIOTUYECKOE IPOCTPAHCTBO, TOMOJIOIHS KOTOPOI'O SBIISIETCSI METPUUYECKOM 1O OTHOLIEHUIO K
HEKOTOPOH METPUKH, Ha3bIBACTCSI METPU3YEMbIM?

Bepno

5.0mpenenenne HEMIPEPHIBHOTO OTOOPAYKEHIS:

OTto0OpaskeHHE TOMOIOTHIECKOTO MPOCTPAHCTBA X B TOMOIOTHIECKOE MTPOCTPAHCTBO Y HA3EIBACTCS HENPEPHIBHBIM,
€CITH TIPo00pa3 0000 OTKPHITOTO MMOAMHOXKECTBA B Y SBISIETCS OTKPBITBIM MTOJMHOXECTBOM B X.

OTto0OpaskeHHE TOITOIIOTUIECKOTO MIPOCTPAHCTBA X B TOMOIOTHIECKOE MTPOCTPAHCTBO Y HA3BIBACTCS HENPEPHIBHBIM,
ecii 00pa3 JIF000r0 OTKPHITOrO MOAMHOXKECTBA B X SIBISICTCS OTKPBITHIM ITOIMHOKECTBOM B Y.

Hpyroe onpenencHue

6.J1aTh ompezieneHNe HeNPEPbIBHOTO OTOOPa)KEHNST B TOUKE.



7.BepHo Ii, 4TO HEMPEephIBHOE 0TOOPAXKEHHE OTHOTO TOMOJIOTHYECKOr0 MPOCTPAHCTBO B IPYroe sBISETCS
roMeoMop(hHU3MOM, €CIIH OHO 0OpaTHMO M 00paTHOE K HEMY OTOOpaXkKeHHe HEIPEpHIBHO.

8.I[aTI) OIPCACICHUC KIICTOYHOI'O IMTPOCTPAHCTBA.

9.5IBnsieTcst n IByMepHas cepa KIETOYHBIM IPOCTPAHCTBOM?

10.51BnsieTcs 1u ABYMEPHBIH TOp KIETOYHBIM IPOCTPAHCTBOM?

Texkyumii Tect 2

1.dopmyna DiinepoBoi XapaKTepUCTUKN TOBEPXHOCTH:

X(Q) =B-P+I'
X(Q) = B+P+T’
X(Q) =B-P-T

2.Yemy paBHa DiiniepoBa xapakTepucTuka chepbi?

2

3.Uemy paBHa DitnepoBa XapaKTepHUCTHKa Topa?
1

2

4.JIuct mE€Omyca sSBISIETCS
Heopuetupyemoii moBEpXHOCTBIO

OpueHTHpYeMO# TTOBEPXHOCTEIO

Hpyroii orBer

5./JlaTb omnpeneneHue rpynnbl TOMOIOTHIA.



6.BepHo 11 uTO uncna berTu onpenensroTces Kak paHrd Py rOMOJIOTHA?

Bepuo

7.BepHo 51 3ammcanbl TPYIITBI TOMOJOTUs ist okpykHoetr: H 0=27, H_1=Z?

Bepuo

8.BepHo 1 3amicaHbl rpyIibl TOMONOrus Juist iBymepHoit cheper: H 0=272,H 1=0,H_2 =27

Bepuo

9.Jlate onpeneneHue (QyHIaMEHTANBHON IPYIIIHL.

10.dyHnamMeHTanbHAs TpyIa JByMEPHOH cepbl paBHa:

z
0

Z2

Kpurtepuu ouennBanus

KpnTepml OLleHUBAHMS [JIS IK3aMeHa U 3a4€Ta ¢ OlleHKOil

Ornenka Kputepuu
S(otnmuno) | Jdarotcs ¢ 0OBSICHEHHAMH BCE ONPEASNICHNUs, yTBEpKAeHUI TeopeM, Gopmyisl. [IpuBomsaTes
JIOTMYECKH CTPOTHE T0KA3aTENbCTBA TEOPEM H BBIBOABI (HOPMYIL.
4(xoporo) JatoTcs ¢ 0OBSCHEHUSIMH BCE OIIpEeNICHIs, YTBEpKICHUS TeopeM, ¢hopmyisl. [IpuBomsTcs
YaCTUYHO JIOTHYECKH CTPOTHUE JOKA3aTEIbCTBA TEOPEM U BBIBOABI (HOPMYIL.
3(ymoBi.) JaroTcs ¢ 00BsSCHEHHUSIMH BCe OIIPEIeNICHIs, YTBEPKICHUS TeopeM, popmynsl. [lpuBonsares

OT/ZIENbHBIC BBIPA)KEHNSI BMECTO JOKA3aTEIHCTB TEOPEM H BBIBOJIOB (DOPMYIIL.

WJIN HNarotcs 6e3 4eTKuX OOBSCHEHUSIMH ONPEACICHNUS, YTBEPKACHIS TeopeM, (popMyITbL.
[puBonsTCS SIIEMEHTHI TOKa3aTEeNILCTB TEOPEM H BBIBOIOB (HOPMYIL.

2(HeymOBII.)

HaroTcs 6e3 yeTKux 0OBSICHEHUSIMH ONPEACTICHNUS, YTBEPKICHUS TeopeM, (popMyIbL.
[puBonsTCs OTACNBHEIEC BRIPAXKSHUSI BMECTO JOKA3aTEIbCTB TEOPEM U BHIBOIOB (POPMYIL.

Kputepun oueHuBanus sl 3a4eTa

Onenka

Kputepun




3a4TeHo

Jarorcst ¢ 00BbsICHEHUSIMH BCe OIPEIeICHUs, YTBEP)KICHUsI TeopeM, Gpopmyisl. [IpuBonsTes
JIOTUYECKH CTPOTHE JI0KAa3aTENLCTBA TEOPEM H BBIBOJIBI (POPMYIL.

Jarorcst ¢ 00BbsICHEHUSIMH BCE OIIpE/IeIeHUs, YTBEP)KICHHUS TeopeM, Gpopmyisl. [IpuBonasTes
YaCTHYHO JIOTHYECKH CTPOTHE JI0Ka3aTebCTBA TEOPEM U BBIBOJIBI (hOPMYIIL.

Jarorcst ¢ 00BbsICHEHUSIMH BCE OIPEIEICHUs, YTBEPXKIACHUsI TeopeM, Gpopmyisl. [IpuBomsTes
OT/IENbHBIE BEIPQKEHHSI BMECTO JOKA3aTEJILCTB TEOPEM H BBIBOIOB (hopMyiI.

WJIN [atotcs 6e3 yeTKnX 00BSCHEHUSMH ONPEEIICHUS, YTBEPKICHUS TEOpPEM, (OPMYIIBL.
[TpuBOOsTCS 3EMEHTHI T0KA3aTENILCTB TEOPEM U BBIBOIOB (hOPMYII.

He 3aureno

Jarorcst 6e3 yeTkux 0OBSICHEHUSIMH OIPE/ICTICHUsI, YTBEPIKICHHUS TEOPEM, POPMYIIBI.
[IpuBoxasTCs OTAENBHBIE BHIPAYKEHHUSI BMECTO J0KA3aTelIbCTB TEOPEM U BBIBOZOB (popMyil.

Kpurtepun ouneHnBanus 1j1sl KOHTPOJIBHOI padoThl

Ormenka Kputepun
S(otanuno) | JlaeTcs MONHOE pellieHHe BCeX 3aad, BO3MOXHBI MEIIKIE HE0UEThI.
4(xoporo) OpnHa 3a7aya pelieHa MoJHOCThIO, XOTs JOITyCKaloTCsl MeJIKHE Hego4eThl. BTopas 3amada
pelIeHa YaCTHYHO.
3(ymoBi.) 3amaun pemnieHsl YyacTU4HO. [IpuBOIATCS MpaBMIIBHBIE XOBI PEIICHHI.
2(neynosin.) | Pemenus Het. [IpMBOAATCS TONBKO OTAEIbHBIE HECBSI3HbIE BHIPAYKCHHS.

KpnTepml OLlCHUBAHMUSA IJIA TeCTa

Ornenka Kputepnu
S(otimmuno) | 91 — 100 Gamto
4(xopor1o) 76-90 GaioB
3(ymoBit.) 60 — 75 bamioB
2(meynoBi.) | meHsiue 60 OamioB




