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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Llenpio AucCUUIINHBI «BBeeHHE B KOMMYTaTHBHYIO aireOpa W 3JEMEHTHl aureOpandyecKoid TeoMeTpHny
SIBJIIETCSI O3HAKOMJIEHHE CTYJEHTOB C OCHOBHBIMHU MOHATHSMH M pe3yJbTaTaMH TEOPUH KOMMYTATHBHBIX
KOJIEL], TOHATHEM anreOpanieckoro MHOrooOpasus 1 HEKOTOPBIMH MOIX0IaMH B H3YUEHHUH alreOpanyecKux
MHoroo6pasuii. Kypc HanpasiieH Ha nanbHeliliee pa3BUTHE CTYJCHTOB B HANIPABJICHUSIX «a0CTPaKTHOM» MU
«BBIYUCIIUTEIIHLHOI» MaTEMAaTUKU B 3aBUCUMOCTH OT MHIUBHUYaJIbHbBIX CKIIOHHOCTEH KaXI0ro CTYAEHTA.

2. MeCTO AMCUUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbl

JIMCIUIUTHHA OTHOCHTCS K 9acTH, (GOPMUPYEMOM yU4acTHUKaMH 00pa30BAaTENbHBIX OTHOIICHUH, bioka 1 u
UCTIOJIb3YET 3HAHKS M YMEHHUSI, TOJYYCHHBIC CTYACHTAMH IIPH U3YUYCHUHU KypPCOB aJIreOphl, THHEHHOH anreOphr
U aHAIUTHIECKOW reoMeTpuu. [loye3Hbl TakKe 3HAHHS, MOJTYyYCHHBIC CTYICHTAMH M3 KypCOB IO BBIOOpPY
«Teopust rpynm» u «CoBpeMEHHass T€OMETPHs». 3HAHUS 10 JaHHOW MUCIHUIUIMHE O0OTaTsAT MOHUMaHUE
CTyICHTaMH Marepuaia KypcoB Mo BbeiOOpy «Kpunrorpadpuyueckue wmetoms» u «MHPpOpManmoHHas
0€30IMacHOCTbY.

3. Ilmannpyemble pe3yJbTaThl 00y4eHHUs MO JUCHUILINHE, COOTHECEHHBbIE ¢ MUIAHNUPYEMBIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

[Tponiecc n3ydeHus: AUCIUTIIMHBI HANIPaBJieH Ha (JOPMHUPOBAHUE CISAYIONTUX KOMITCTCHITHH B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuoOpereHus Cleayrolmnx 3HaHu|, yMEHUI, HABBIKOB U
(unm) onbITa AESITENLHOCTHU:

®opmupyemas NHaukaTop N0CTHKEHUS Ilepeuenb
KOMIeTeHIHs KOMIIeTeHIN U IUIAHNPYEMBIX pPe3yJIbTAaTOB
(koa u (xox u popmyaMpoOBKa) 00y4yeHHs
dopmyauposka)

IIpodeccnonanbHbIe KOMIETEHIUH

IIK-3.1 3HaeT OCHOBHBIE MOHSTHS, 3HaTh! OCHOBHBIC ~ IIOHATHA U
METO/Ibl U HaYaJIbHbIE PE3yIbTaThI pe3ylpTaTbl TCOPUM KOMMYTATUBHBIX
KOMMYTATHBHO} anreOpsl 1 nX mpy- | KOICL, Hayal TEOpUM MOAyJei Haj
JIOKEHHS B aIIapare anreopandec- KOMMYTAaTUBHBIMU KOJIBLIAMH, TOHSTHE
l(;[K'?’ 5 KOii reoMerpun. VIMeeT HavabHbIe anrebpandyeckoro MHoOecTBa. Kmers
H:C(jfe(;mi};fsﬂaiii;g MPE/CTABIIEHHS O HEKOTOPBIX MPUIIO- HaqajIbHBIC TIPC/ICTABICHUA O MpHMe-
JKEHHUSAX ITUX TIOHSATUH, METOJIOB 1 HEHUH METOJIOB alre0pandeckou Treo-
MATCMATHACCKIE MO~ raTOB B PyTHX 0ONAcTsX Ma- | METPHU B TeopeTHyeckoii dpusuke, 3aa-
i?;ga:, eﬁ;iﬁ;?;?;ﬁ TEMaTuKH, pU3nKe, HHKCHEPHBIX H dax  IUIAHUPOBaHUA  NBIDKCHUS U
KOMITbIOTEPHBIX HayKax. KpHITOrpagu.
HOCTH u Owu3Hece, C
Y4ETOM BO3MOXKHOCTEH
;ZZTSE{?)?;IXT;}:{%J?E : MK-3.2 VMeeT UCronb30Barh mous- | YMeTb:  CTPOUTE U HCCHGHOE?TB
. TUS, METOABI U PE3YJIbTAThI, yKa3aH- roMOMOp(H3MBI KOJIEIl M MOIYyJeil u
THH W HPOTPAMMUPO™ | 1o & TTK-3.1, B HECTOKHBIX MaTe- MOP(U3MBI AIreOpanIeCKUX MHOYKECTB,
BatuA W KOMIBIOTED™ | o ryweckux cuTyammsx. BBISIBJISTH CTPYKTYPBI KOJIbLA U HIEAJIA.

HOU TEXHHUKHU.

IK-3.3 ViMeeT npaKTHYECKHii ONBIT Baagerr HaBBIKAMH: BBIYMCIICHHHI B
IIPUMEHEHUS YKA3aHHBIX BbILIE (hakropkonmbLax
MOHATHN U METOJIOB




4. O0beM, CTPYKTYpPA U coiepKaHue THCHUTITHHBI

OO0mast TpyA0EMKOCTh AUCIUILIMHBI COCTABIISICT 2 3a4eTHBIX €MHUL, /2  aKaj. yaca.

Ne Tembl (pa3aesnbl) Bunsbl yueOHbIX 3aHATHI, DopMBbI TEKYLIEro
n/n AUCUUTLTMHBI, BKJII0YASl CAMOCTOATETBLHYIO KOHTPOJISI yCIIEBAEMOCTH
HX CO/Iep:KaHHe padoTy CTy1€eHTOB,
U UX TPYAOEMKOCTH ®Dopma NpPOMeKYTOYHOM
o (B akaileMHUYeCKHX Yacax) aTTecTalu
3 KontakTHas padoTa (no cemecmpam)
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Konpua. Hynu nmonuuomoB u JloMalHe 3a1aHHs ¢
. uneansl. llopoxnenue u . g 6 ) 1 TOCITE Ty OTIAM Pa3GopoM,
CHCTCMBL obpasyrommx. 3amaHue IS caM. paboTHI
Omnepaunu Hag uacanaMu K Teme Ne 1
6 mom yucne ¢ 90 u JJOT 2 1
MOTyJIH Hal KOMMYTATHE JlomarHee 3amaHue K TEMe
2 Y y 712 |4 11 Ne 2, ¢ mocnemyronmm
HBIMH KOJIbIIAMHU pasbopon
6 mom uucne ¢ 30 u JJOT 1
OO6nacTe LENOCTHOCTH U €€
none  4actHelx.  Ilepsoe TIOMAIIIHHE 3aJaHNA ¢
MpeAcTaBiIeHue O TEOpHHU HOCTEYIOIIAM Pa3GOpoM,
3 pasmepHocTH.  PeryisipHbie 7 6 6 11 3ajaHue LA cam. paboThL
KOJIbLIa u HeocoOble K Teme Ne 3
MHOT000pa3us
6 mom uucne ¢ 90 u JJOT 2 0,7
0,3 3a49€T
HUTOI'O 72 uaca 16 | 16 4 10,3 357
¢ mom uucne ¢ 30 u /0T 4 2,7

Conep:xanue pa3ies10B M CHUILTHHBI

Tema 1. Koabua (KoMMyTaTHUBHbIE, acCOUMaTUBHbIe, ¢ eauHuueii). Hyjau moJiuHOMOB u Haealibl.
IHopoxnenne u cucreMsl o0pasyromux. Onepanuu Haj uaeaaTaMu

[Tpumepst xonern. Kosbita TOTHHOMOB HaJl TIOJISIMU, KOJIBIIOM IebIX uncen. [loustue anredpsl. Mnean
B Kouyblle. Mmean, ompernenseMplii CHCTEMOH IOJMHOMHAIBHBIX ypaBHeHHM. [IpeoOpazoBaHmsi CUCTEM
YpaBHEHUI C TOYKHA 3pEHUS MOHATHS waeana (TOTOBUMCS K KOOPAWMHATHBIM KOJbIlaM). PaKTOPKOJBIIO.
IIpumeps! hakTOpKOJIe U BEIYUCIEHUI B HUX.

CrenmaibHBIE DIEMEHTHI KOJIEIl: EIUTENN HyJsl, HIIBIIOTEHTHI, OOpaTHUMbIe dJeMeHTHI. [IpocTrie n
MaKCUMAaJIbHBIE HIeaTbl U (DaKTOPKOJIbIIAa OTHOCHUTEIHHO HHUX (TE€OMETPHUYECKOE TOJKOBAHHUE — PHUCYHKH).
[TpumMepbl MPOCTHIX U MAKCUMAIIbHBIX UEAJI0B B TOJIMHOMHUAIBHBIX KOJIbI[aX.

Anrebpanyeckne MHOXKECTBa — IPUMEPbI (BCIOMUHAEM PUCYHKH U3 TeMbl 1) n onpenenenne. OyHKIMN
Ha MHOKecTBax. CoBpeMeHHBIH noaxo] K reomeTpun. OOLiee npeacTaBieHHe 0 METOAAX aaredpanyeckoi



reometpun B pusuke. [loBenenne orodpaxkenuii MHOKeCTB U (pyHKIMI (0OpallieHne CTPEJIOK IpH Hepexoe
ot "reomerpun"” k "anredpe"). KoopannatHoe koo ahdruHHOTO anredpandeckoro MHOXeCTBa — IPUMEPHI.
[Ipocreiimue cBoiicTBa ((HE)IPHUBOAUMOCTD, IPUBEAECHHOCTD). [IpOEeKTHBHOE POCTPAHCTBO U MPOEKTHBHOE
3aMBIKaHUE 3aMKHYTOTO anreOpanyeckoro MHOXKECTBA.

I'omoMopdusm kojer, ero smpo m obpa3. Haean addunHOrO anredpamdeckoro MHOMKECTBA.
Omnpenenenre KOOpAUHATHOTO KoJbIla. Pagnkan uneana. Teopema I'mip0Oepra o Hyss1x (0€3 JOKa3aTeNbCTBA).
Orobpaxenne (=mophuzMm) ahPUHHBIX anreOpandecKuX MHOXKECTB W HX Hu3oMopdusM. I[Ipumepsr.
Addunnoe anredbpandeckoe MHOT00Opaszue. IlpemcraBnenne o OUpaMoHATEHOM H30MOp(hH3ME.

Pacmmpenne monATHS NUHEHHON KomOmHamuu. Cuctemsl oOpasyromux u "Oasucer". "HecBoGommoe"
MOPOXJICHHE, TIOHTHE O cr3uruH (TipuMepsl). [IpeacraBieHre 0 Moysie HaJl KOMMYTATHBHBIM KOJBIIOM KaK
0 TOHATHH, 00001IMaroIIeM BEeKTOpHOE MpocTpancTBo. Teopema I'minOepra o Oasmce (0e3 J0oKa3aTeaLCTBA).
[onsTHE 00 YCIOBHUSIX KOHEYHOCTH B KOJIBI[AX.

"basuc ['péOnepa": MOTMBHUpOBKa M ompenencHue. J[OCTOMHCTBa M HEAOCTATKH (PaccMOTpEHHE
npumepos). [Ipocteiimmii anroput™ BeruucieHus 6a3uca ['péonepa u 0630p HEKOTOPBIX €ro MOIUPHUKALINH.

[Mpumenenus 6a3ucos ['péonepa. TecT COBMECTHOCTH CHCTEMBI aNreOpandeckux ypaBHEHUH.

CymMa, mpou3BeAeHHE U IepeceueHue uaeanoB. YacTHoe naeanoB. HenmpuBoaumble KOMIIOHEHTHI
anredpanveckoro MHOXKeCTBa. | 'eomerpuaeckre nmpumepsl. OTCTYIUICHHE: TOTOIOTHS 3apHCKOT0. 3aMbIKaHNE
MOJMHOXKECTBA M0 3apucKoMy (IIpUMeEpHI ¢ pucyHkamu). [loHATHE 0 3a1a4ax MIAHUPOBAHUS JBIKCHUSL.

Tema 2. MOIly.TII/I Hal KOMMYTAaTUBHBIMU KOJbIAMHU

Monynb, mogMoyis, paktopmonyis. [Ipumepsr. Teopema o romomopdusme s momyneit. Momyb
KaKk MNOHSTHE, oOBbenuHsoNIIee KOJbIO, uaean u (akropkonasio. Hexoropsle omepaunu Hag MOIYISAMHU.
I'eomeTpuyeckue mpuMepsl (IEKapTOBO MPOU3BENEHHUE, CI0H MOppU3Ma anredpandecKuXx MHOT000pa3nit).

Tema 3. O6JacTh 1eJOCTHOCTU U e€ moJie yacTHbIX. IlepBoe mpeacTaBjieHHe 0 TeOPHH Pa3MEPHOCTH.
Heoco0ble MHOT000pa3us U peryJisipHble KOJbIa

Onpenenenusi, npuMepsl. PanonansHas napamerpusaius anreOpanieckoil KpuBoil. PanronanbHbie
Y HEepalMOHAJbHBIE KPUBBIE (IIPUMeEpHI). DIUITUNTHYECKass KpUBas Kak MpHMEp HepalMoHaJIbHONW KPHUBOM.
bupanmonansusie  m3omMopdusmel (mpumepsl). [loHsTne o mpobieMe palHMOHANBHOCTH M 3ajavax
OupanmoHaibpHOW Kinaccudukanuu. [loHATHE O TPYNIOBOH CTPYKTYype Ha DIUIMITHYECKOW KPUBOW M POIH
AITUNTUYECKUX KPUBBIX B KpUNTOrpaduu.

Obnacte wnenoctHoctd u e€ mone 4yacTHbIX. llome panuoHanbHBIX (QYHKUME 3aMKHYTOTO
HENPUBOAMMOTr0 aIre0pandeckoro MHOecTBa. [Ipu unanuuuu epemenu: Pasmepnocts Kpymis néreposa
KoJsibla. TpaHcueHaeHTHOe pacumpenne nond. [lonstue o6 anredpanyeckoil 3aBUCHMOCTH 3JIE€MEHTOB HaJ
nojeM. TpaHcueHIeHTHas pa3MEpHOCTh TPAHCLUEHIEHTHOrO  paclMpeHus mnonsd.  Pa3smepHoCTh
anreOpanveckoro MHorooopasus. [Ipumepsr.

[ToHsATHE peryaspHOro JOKaNbHOrO Koublia (npu naruuuu epemenu). KacarenbHoe MPOCTPAHCTBO B
Touke anreOpanmyeckoro MHOXkecTBa. Heocoboe (B Touke) anreOpamveckoe MHorooOpasue. CBsi3b
pasMepHOCTEH anredpanyeckoro MHOXKECTBA M KAacaTeIbHOTO MPOCTPAHCTBA B HEOCOOOW TOUYKE I3TOrO
anreOpanvIeckoro MHOXKECTRA.

5. O0pa3oBaTeibHble TEXHOJOTHM, B TOM YHCJI€ TEXHOJOTHH IJIEKTPOHHOI0 OO0Y4YeHHS H
AUCTAHUMOHHBbIe 00pa3oBaTelbHble TEXHOJOIMH, HCIOJb3yeMble NPH OCYIIECTBJEHHH
00pa30BaTeIbHOI0 MPOIecca Mo TUCHUTIINHE



B nmporecce o0ydeHMsT HCTIOJIB3YIOTCS CIEAYIONMNE 00pa30BaTEIbHBIC TEXHOJIOTHH:

BBoaHnasi nekuus — qaet nepBoe METOCTHOE MPEICTABICHUE O JUCIUIINHE i OPUEHTHPYET CTyIeHTa
B CHCTEME M3y4YeHUS NaHHOW AUCHHUIUINHBL. CTYACHTHI 3HAKOMATCS C Ha3HAYSHHWEM W 33JadyaMH Kypca, ero
POIBIO M MECTOM B CHCTEME YIeOHBIX AMCIUIUIMH U B CUCTEME TTOJITOTOBKH B 1ieTioM. JlaeTcst KpaTkuii 0630p
Kypca, HCTOpHS Pa3BUTHA HAYKH W TIPAKTHUKH, TOCTWXKEHHA B 3TOH cdepe, MMEHa W3BECTHBIX YYCHBIX,
M3IIaraloTcs MEepCleKTUBHBIC HAMpaBlIeHUs uccleqoBanuil. Ha 3Toif IeKIuu BHICKA3BIBAIOTCS METOIUYCCKUE
U OpraHu3allMOHHBIE OCOOCHHOCTH DPA0OTHI B paMKaxX JAaHHOW MWCIUIUIMHBI, a TaKXKE JaeTCs aHalu3
PEKOMEHIyeMO# y4eOHO-METOJUUECKOM INTEPaTyPhI.

AKafeMHYeCKas JIeKIHUs € JJeMeHTaMH JIEKIHH-0ecelAbl — IIOCIENOBATEIbHOE H3JI0-
KEHUE MaTepuaia, OCYILIECTBISIEMOE IPEUMYLIECTBEHHO B BHJIE€ MOHOJIOra IpenojgaBaTelis.
TpeboBaHMsT K aKaAeMHUYECKOH JIEKIMM: COBPEMEHHBbIM Hay4HbI ypOBEHb M HAacCbIIIEHHAs
UH(POPMATUBHOCTD, YOSIUTENbHAS apryMEHTAlNsA, JOCTYITHAs U MOHATHAS peyb, YE€TKasi CTPYKTypa
U JIOTUKA, HATMYKME IPKUX IPUMEPOB, HAYUHBIX JJOKA3aTeIbCTB, 000CHOBAHUH, (DAKTOB.

OneMeHThl JeKIuu-Oeceapl 00ecleunBalOT KOHTAKT IpernojaBaTelisi ¢ ayAuTOpUEl, 4To
IO3BOJISIET MPUBJIEKAaTh BHUMAaHUE CTYJIEHTOB K Haubosee BaXKHbIM T€MaM JUCLUIUIMHBI, AKTUBHO
BOBJIEKAaTh WX B YYEOHBIH MpoIlecCc, KOHTPOJIUPOBATH TEMIT M3JIOKEHHS y4eOHOro marepuana B
3aBHCHUMOCTH OT YPOBHSI €TI0 BOCIIPHSTHS.

IIpakTHYecKoe 3aHATHE — 3aHATUE, IOCBAIICHHOS OCBOCHHIO KOHKPETHBIX YMEHHH M HABBIKOB II0
3aKPETUICHHIO MTOTyYEHHBIX Ha JICKIIVN 3HAHHH.

Koncyabranum — Buj yueOHBIX 3aHSATHIMA, SIBISIOMIANACS 0THON U3 ()OPM KOHTPOJIS CAMOCTOSITEITBHOM
paboTel cryneHtoB. Ha KoHCympTamusx mo mpock0e CTYAEHTOB PAacCMAaTpPHBAIOTCS HAWOONEe CIIOXKHbBIE
MOMEHTBI IPX OCBOEHUH MaTepHalia AMCHUIUIHHEL, IPENOAABaTENh OTBEYAET HAa BOIIPOCHI CTYIEHTOB, KOTOPBIE
BO3HMKAIOT y HUX B IIPOLIECCE CAMOCTOATEIbHON pabOTHI.

B npouecce 00yueHus: HCIOIB3YIOTCS CIEAYIOUIME TEXHOJIOTHH JIEKTPOHHOI'O 00Y4YeHUs U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH:
DJICKTPOHHBIN y4eOHbIl Kypc «BBegeHne B KOMMYTATHBHYIO ajaredpy M 3JeMeHTbI
ajaredpanyveckoii reomerpun» B LMS Daexrponnsiii ynusepcuter Moodle SIpI'Y, B kotopowm:
- MMPEACTABJICHBI BCIIOMOTIaTCJIbHBIC MaTCpHAJIbI 11O OTAC/IIbHBIM TEMaM AUCIHUIIIINHBI,
- TMPENCTaBIICH CIMCOK YUeOHOU JIUTEPATyPhl, PEKOMEHYEMOH JIJISI OCBOCHHUSI IUCITHILTHHBL;
- TocpencTBOM (opyMa OCYIIECTBISIETCS] CHHXPOHHOE U (MIIM) aCHHXPOHHOE B3aMMOJCHCTBHE MEXKITY
O6yanOHII/IMI/ICH " IpeTiogaBaTeiIiCM B paMKax U3YUCHUA AUCIUITIIINHBL.

6. IlepeyeHb JMUEH3NOHHOIO0 H (MJIM) CBOOOJHO PACHPOCTPAHSIEMOIr0 IPOrPaAMMHOIO
o0ecrneyeHusi, MCHOJIL3YeMOI0 IPH OCYHIECTBJICHHHM 00pa30BaTeIbHOIO Ipolecca Mo
AUCHUIINHE

B IIpOoLCCCeC OCYIICCTBICHUA o6pa3013aTeanoro mpouecca no JUCHUILIMHE UCIIOJIb3YIOTCA:

st GOPMHPOBAHUS MaTepUalioB JUIS TEKYLIETO KOHTPOJI YCIIEBAEMOCTH M IPOBEICHHS
NPOMEXKYTOYHOM aTTeCTalut, Ui (POPMUPOBAHHS METOAMICCKUX MATEPHAIIOB MO TUCIHUILIHHE:
- nporpammsl Microsoft Office;

- m3parenbckas cucrema LaTex;
- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHBIX MNpodecCHOHANBHBIX 043 HJAHHBIX W HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIECTBJCHHH 00pa30BaTeJbLHOI0 Ipouecca Ino
AUCHHIIMHE (MPU HEO0OX0IMMOCTH)



B mpormecce ocymiecTBieHUs] 00pa3oBaTENLHOIO TIpoIlecca IO JUCHUTUIMHE HCHOIB3YIOTCS:
ABTOMaTH3UpPOBaHHAA 010 IMOTeUHO-UH(GOPMAITHOHHAS cucrema «BYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOIi M TONOJHUTEILHOI Y4eOHOI JIUTEpPaTYpPhbl, peCypcoB HH(pOPMAMOHHO-
TeJIeKOMMYHUKAIMOHHOH ceTH «UHTepHeT» (IpM HEOOXOAUMOCTH), PEKOMEHAYEeMbIX [JIfl
OCBOEHMS THCIUIIHHBI

a) OCHOBHAS JIUTEepaTypa

1. Kokc M., Jlurtan JIx., O’In JI. Maeansl, MHOTOOOpa3us W alrOpUTMBEL. BBeleHHE B BBIYUCIUTEIILHEBIC
aCMeKTHI are0pandecKoi TeoMeTpun 1 KoMMyTaTuBHOM anredpst / []. Koke; Ilep. ¢ anr. --- M. : Mup, 2000.
http://padaread.com/?book=141580

2. TumodeeBa H.B. Anrebpanueckue ctpykrypsl / H. B. Tumodeesa; Spocn. roc. yH-T um. I1. I'. lemunosa.
- SIpocnasib: Apl'Y, 2021. Y. 1 [DnekTpoHHbIH pecypc]: yuebHoe nocobue. - b.m.: b.u., 2021. - 79 c.
lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=2546098&cat_cd=YARSUEPS

0) 10MOJTHUTEILHAS JIUTEpaTypa

1. Ates M. Beenenue B kommyTaTuBHYI0 anredpy / M. Ates, U.Maknonanen. [lep. ¢ aarn. — M.: Mup, 1972.
—16lc.

2. BunGepr, 3. B. Kypc anre6ps : yuebuuk / 3. B. Bunbepr. — 2-e uzn. — Mocksa : MITHMO, 2013. — 590
c. — ISBN 978-5-4439-2013-9. — TekcT : ayieKTpoHHbIM // JIaHb : 3J€KTPOHHO-OMOIMOTEUHAS CUCTeMa. —
URL: https://e.lanbook.com/book/56396. — Pexum mgocTyma: it  aBTOPH3.  IOJIb30BATEICH.
https://e.lanbook.com/book/56396?category=907

3. ToponmenneB, A. JI. AnreOpa. YueOHWUK &Sl CTYJEHTOB-MaTeMaTWKOB : ydeOHoe mocobdme / A. JL
I'oponenneB. — Mocksa : MITHMO, [6. r.]. — Yacts 1 — 2014. — 485 c. — ISBN 978-5-4439-2087-0. —
Tekct  :  oamektpoHsblid //  Jlamp @ JneKTpoHHO-OMOnmorewHass — cucrema. —  URL:
https://e.lanbook.com/book/56398. —  Pexxum  gocryma: JUIT  aBTOPH3. 0JIB30BaTEIEMH.
https://e.lanbook.com/book/563987category=907

4.3ynanke, P. Anre6pa u reometpus : yaeOnuk / P. 3ynanke, A. JI. Oaumuk. — Mocksa : MITHMO,
[6. 1.]. — Tom 2 : Moaynu u anredpst — 2008. — 336 ¢. — ISBN 978-5-94057-351-7. — Texkcr :
AIIEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/9346. — Pexum jgocryma: JUisi  aBTOpPHM3.  MOJIb30BaTeseH.
https://e.lanbook.com/book/93467category=908
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9. MaTepuajbHO-TeXHHYecKas 0a3a, He0OX0AMMasl IS OCYIIECTBJIEHUsI 00Pa30BaTeILHOI0
npoiecca mo JUCUUIINHE

MartepuanbHO-TeXHHUYECKas Oa3a, HEOOX0aUMas I OCYIICCTBICHUS 00Pa30BaTENBHOIO MPOIIECcca 110
JUCHUIIIIMHE BKJIFOYACT B CBOM COCTaB CIiICaJIbHbIC IIOMCIIICHUA:

- y4eOHbIe ayAUTOPUH JJIsl IPOBEACHUS 3aHATHH JIEKIIHOHHOTO TUTIA;

- yaeOHbIe ayUTOPHHU IJISI IPOBEACHUS IPAKTUISCKUX 3aHATHIH (CEMHUHAPOB);

- y4eOHbIe ayAUTOPUH ISl IPOBEIACHUS TPYIIIOBBIX M MHMBUIYaIbHBIX KOHCYJIbTAIINI;

- y4eOHbIe ayAUTOPUH ISl IPOBEICHUS TEKYIEro KOHTPOJISI U MPOMEXKYTOYHOM aTTeCTalHy;

- IOMEIIEHUS JIJIsl CAMOCTOSATEIILHOM pabOThI;

- IOMCUICHUA JJI1 XPpaHCHUA U HpO(l)I/UIaKTI/I‘IeCKOI‘O O6CJ'Iy)KI/IBaHI/I$I TEXHUYCCKUX CPEACTB O6y‘lCHI/I5[.

[TomemeHus 151 caMOCTOSATENEHON PabOThl 00YUAIOIIUXCS OCHAIIEHB KOMIIBIOTEPHOW TEXHHUKOH C
BO3MOXHOCTBIO TOJKIIOUeHHss K ceTu «lVHTepHeT» W obOecrieueHHEM JAOCTyNa K DIIEKTPOHHOM
uHpopMaIMoHHO-00pa3oBareabHOM cpeze Apl'Y.

ABTOD:
[Tpodeccop xadenpst AMIL, nokrop ¢.-M. Hayk H.B. Tumodeena
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IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«BBeeHre B KOMMYTATHBHYIO aJIre0py M 3JIeMEHThI ajiredpanveckoi reoMeTpum,»

DoH/I OLIEHOYHBIX CPEJICTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM ATTEeCTAIUM CTY/IeHTOB
o AUCHMILIHHE

1. Tunosrle KOHTPOJIBHBIC 3aIaHUA U UHBIC MaTCpHaJlbl,
HCIIOJIb3YCMBIC B ITPOLCCCC TCKYUICT'O KOHTPOJIA YCIICBACMOCTHU

3aganue A8 CAMOCTOATENbHOW padoTel k Teme Ne 1 (mpoBepka cdopmupoBannoctu I1K-3,
unaukatops! MK-3.1.1, 3.1.2, 3.1.3): B Hero Bxomar 3anaua 1 (3 myHkra), 3ana4a 6 (1 myHkT) 1 3 3a1auwu,
AQHAJIOTUYHBIE OCTAILHBIM 3aJauyaM NpPUBEAEHHOTO HIDKE ChUcKa. HemonHple pemieHus 3aiayu, a TakKe
peLeHHs, COepIKaIUe OMNOKY, OLICHUBAIOTCS HETIOJIHBIM YUCIIOM 0aJllloB.

3agaum, aHAJNOTMYHBIE 3aJadyaM 3TOrO CIMCKA, BXOAAT B JOMALIHWE 3ajaHus. JloMallHue 3alaHHus HOCST
oOyyaromuii xapakTep 1 00CYKIar0TCs Ha MPAKTUUECKUX 3aHATHAX. OLEHKU 332 HUX HE BBICTABIISIIOTCS.

1. CocraBistor i aiareOpsl 1) HaJl MojieM IeHCTBUTEIBHBIX YMCEN: a) BEIICCTBCHHBIC TTOJUHOMBI OT OJHOM
nepeMeHHoi? 0) BEIIECTBCHHBIC IOJMHOMBI OT JBYX IEPEMECHHBIX? B) BEIICCTBCHHBIC IMOJMHOMBI OT
TIEPEMEHHBIX, 3aHYMEPOBAHHBIX HATypalbHBIMH YHCIAMH? T) BEUIECTBEHHBIE IOJIMHOMBI OT JBYX
MEPEMEHHBIX, UMEIOIIME YE€THRIC cTerieHn? HedérHble creneHu? 1) 1MEeTOYUCICHHBIC TMOJUHOMBI OT OTHOM
MEepEeMEeHHON? €) KOMIUIEKCHbIe 4Ymcia? k) KOMIUIEKCHBIE TOJMHOMBI OT (pUKCHpOBaHHOrO Habopa
MIEPEMEHHBIX? 3) KBATEPHUOHBI? 2) HaJl IOJIEM KOMILICKCHBIX YHCENl ) KOMIUICKCHBIE TIOIMHOMBI OT JF000T0
(uKcHpoBaHHOTO HaOOpa TNepeMEeHHBIX? 0) (opMabHBIC CTENEHHBIE PSAbI OT OJHOW TEepeMEHHOH ¢
KOMIUTeKCHbIMU K03 dunmentamu? (10 6annos)

2. CoCTaBJISIOT JIM ToanreGpy / Miean Kiacchl IIOIHHOMOB, KpaTHBIX X, B (akropkomsie K[X]/ < x? —1> ?
(5 6amtoB)

3. BrimonHute ﬂeﬁCTBHﬂ B IIPEJIOKECHHOM @aKTOpKOJ’ILHe KOJIbIIa IMOJIMHOMOB; B KaU€CTBC OTBCTA YKAKHUTC
npeaACTaBUTCIIb CMEIKHOT'O KJlacca, I/IMel-OH_II/Iﬁ HAaNMMCHBIIYIO CTCIICHb. (5 6aJ'IJ'IOB)

4. OxapakTepu3ynTe rpyIibl 00paTUMBIX 3JIEMEHTOB B KoJibliax 3aaaun 1. (10 OasuioB)

5. EcTh 111 HEHyJIEBBIC NIENHUTENM HYJIs / HUWIBIIOTCHTHI B JIAHHBIX (pakTOpKOJbIAaX (Ma€Tcs CIUCOK u3 3
npumepoB)? (3 G6ama)

6. laliTe anreOpandecKyro BEPCHI0 OTOOpaKeHHUH anreOpandeckux MHOXKECTB (roMOMOPGHHU3M KOOPIUHATHBIX
KOJIEIT)

1) mpoekTUpOBaHUE MIOCKOCTH HA OCh a0CIUCC MapayIeIbHO OCH OpJIMHAT;,

2) MPOEKTUPOBAHHUE MJIOCKOCTH Ha OCh aOCILIMCC MapajljiesibHO OMcceKTpuce 1 v 3 KOOpAUHATHOM YeTBEpTEH;
3) IpoeKTUpOBaHKE IIIOCKOCTH Ha OUCCEKTpUCY 2 1 4 YyeTBepTeH MapalieIbHO OCH OpJIMHAT;

4) BIOXEHHE AILTUIICA, 33]]AHHOTO KAHOHUYECKUM YPaBHEHHEM, B COJIEPIKAIIYIO €T0 IIIOCKOCTb.

(8 6aoB)

7. Packnaccupuuupyiite gaHHple anreOpandeckue MHOXeCTBa (3  MHOXKECTBa) MO IPH3HAKY
HENPUBOAMMOCTH, UCIONB3YSl IPOCTOTY / HEMPOCTOTY ONPENEIAIONINX HX HeaoB. (6 6aioB)



8. YkaxuTe Kakyl-HHOyAb CHCTEMYy OOpasylonmmx o0pasza uaeana (XZ, X+, y2) B (aKTOPKOJBIIC
K[X, Y]/(X—Yy) . MoxHo 11 3amats 9T0T 00pa3 aByms obpasyroummu? OxHoii o6pasyromieit? To xe camoe

s o6pasos uneanos (X2, y?), (X2, X+Y) . (5 6amnos)

9. VkaxuTte, Kakue M3 JaHHBIX alreOpanmyecKUX MHOXKECTB COBIQJIAIOT, a KaKUe pa3indHbl (yKa3aHbl MX
ypaBHeHus1). Kakue U3 pa3auuHbIX anreOpandecKiux MHOXKECTB n3oMopdHbI? buparmonanbHo u3oMophHbI?
(6 6amtoB)

3auéTHplil MUHEMYM -- 60% OT CyMMBI OaJIJIOB 32 33JJaHKE I CAMOCTOSITEILHON paboThI.

JomaiHee 3ajanne K Teme Ne 2 (00CyKaaeTcsi Ha 3aHSITHH TIOCJIC BBITOTHEHUS CTYICHTaMU JIOMa; OIICHKH
HE BBICTABJISIOTCS)

2 2
1. [lano mpoeKTHpOBaHHE MHOXecTBa X, ompeneneHHoro ypasaenuem X —Y° =0, Ha muox)ectBo Y,

npescTaBisonero coboii och abemucce. Spmsiercst au koopauHatHoe Koibio A(X) cBobomusiM A(Y)-
Moayiem?

2. Paccmotpute ciion oToOpaXKeHus, OMMCAaHHOTO B 331a4e 1. OnmummTe nX KOOpAWHATHBIE KOIBIIA.

5. Cm. uctouHuK [AThs], T1.2, 3a1a4a 7.

3aganue I caMOCTOSITeNIbHOI padoThl K Teme Ne 3 (mpoBepka cdopmupoBanHoctu IIK-3,
unaukaTopsl [TK-3.1.1, 3.1.2): B Hero BXOAT [IBE 3a/1a4H, aHATOTHYHBIC 3a/1a4aM 1--4, 3aada 5 (2 myHKTa),
W3 MPUBEAEHHOTO HWKE CHCKa. HemomHble pemreHus 3ajadd, a TakKe PelIeHUs, COJAeprKallne OMIHOKH,
OLICHUBAIOTCSI HETIOTHBIM YMCIIOM OalIoB.

3agauun, aHAJNOTMYHBIE 3aJadyaM 3TOrO CIMCKA, BXOAAT B JOMallHME 3aJaHus. JloMmaiiHue 3amaHus HOCST
oOyyaromuii xapakTep 1 00CYKIal0TCs Ha MPAKTUYECKUX 3aHATHAX. OLEHKU 33 HUX HE BBICTABIISIIOTCS.

1. Cm. ucrounuk [[ladapesuy], ri.1, 3agauu k §1. 3amaya 6. (5 6aysIoB)
2. Cwm. uctounuk [[ladapesuu], .1, 3anaun k §1. 3amaqa 10. (5 6amion)
3. Cm. ucrounuk [[Ladapesuy], rn.1, 3agauu x §4. 3amava 3. (5 6amioB)
4. Cwm. ucrounuk [llladaperud], rin.2, 3amaun k §1. 3agaqa 14. (5 6amios)

5. Onuummre KacateabHOE MPOCTPAHCTBO JIAHHOTO MHOr000pasust B jaHHO# Touke: a) Y =0 B addunHoi
' 2 o
IUIOCKOCTH MEPEMEHHBIX X, Y, B Havalle KOOPJHMHAT, B MPOM3BOIbHOM Touke; 6) Y — X =0 B appuunoii

2 2 )
IUIOCKOCTH TIEPEMEHHBIX X, Y , B Hauane Koopauuat; B) X~ + Y~ =0 B adhPUHHON MIOCKOCTH MEPEMEHHBIX

X, Y, B Hauaje koopauHart. [lone koadduureHToB cunraiite anreGpanyecku 3aMKHYTHIM. (9 6asioB)

3auéTHbl MUHUMYM 60%

2. Crmcok BOMPOCOB U (WIJIH) 33IaHUH TS TPOBEACHUS TIPOMEKYTOYHON aTTeCTalluu

3a4€T BEHICTABIISCTCS II0 UTOraM BEIITOJHCHUS 3aZ[aHHﬁ JUJIs CaMOCTOSTEIILHOU pa6OTBI.



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«BBeeHne B KOMMYTATUBHYIO aJIre0py U 3JIEeMEHThI ajiredpanveckoil reoMeTpum»

MeTOIlI/I‘IeCKI/Ie YKa3aHUuA AJIA CTYACHTOB 110 OCBOCHHIO JTHCHUIIJINHBI

Kypc «BBeneHue B KOMMYTaTHBHYIO aireOpy M 3JEMEHTHI alreOpanyecKoil F€OMETPUM» SIBIIICTCS, C
OJTHOM CTOPOHBI, 03HAKOMHTEIHHBIM U OXBaThIBACT CPABHUTEIIBHO HECIIOKHBIC TEMBI, a ¢ IPyroi — dorar
HaNpPaBJICHUSIMHI BO3MOXXHOTO pOocTa M pa3Butus. Kypc oueHb pa3HOOOPa3eH W HACHINICH BHYTPEHHUMU
CBS3SIMM M TapauieasiMH. MHOTHE CHOKEThI YCTPOSHBI TaKMM OOpa3oM, YTO HMMEIOT €CTECTBEHHBIC
MPOIOJDKEHNST B aOCTpaKkTHOW anreOpe, anreOpamueckoidl TeOMEeTpHH, OMparMOHAILHOW TEOMETPHH,
KOMITJICKCHOM TE€OMETpPUH, BBIYUCIUTENHHON anredpe W TeoMeTpud (M SIBISIOTCS ITOJIMTOHOM ISt
KOMITBIOTEPHBIX BBIYHCICHUI M MCCIEOBAHUIA B 3TOW 00JacTH). DTH MPOJOKEHHS JTaBHO BBIPOCIH B
CaMOCTOSITETIbHBIC BETBH MATEMAaTHYeCKOTO0 3HAHWS M B HACTOSINEE MPOJOIDKAIOT IUIOAOTBOPHO
pa3BuBathcs. IlodTomMy Kypc TpeOyeT OT CTYIACHTa TOTOBHOCTH ITOCTOSHHO TIOMAJgaTh B HOBBIC
MBICITUTEIILHBIC CUTYAIMH U HAXOJUTh CTPYKTYPHBIC aHAJIOTHH, a TAK)KE HEMAJIOH JTF0003HATEIIEHOCTH.

bonpmias dyactp MaTepHana IIpeJHa3HAauYeHA K W3JIOKEHHI0O B HHTEPAKTHBHOM PpEKHME.
TpaI[I/IHI/IOHHLJﬁ HCKHHOHHBIﬁ MOHOJIOI' pa36aBHHCTCH TUnoTe3aMu CTYACHTOB, UX MNPCIIIOKCHUAMU I10
pa3pelIeHUI0 PEATIOKEHHBIX TPOOIEMHBIX CUTYalUH, 00CYKICHUSIMH, HEOOIBIINMU OTPE3KAMH BpEMEHU
Ha CaMOCTOSITENBHYIO TNpOBEpKy rumote3. [Ipu wu3yueHmnm TeopuH HEoOXOAWM pazbop CTYIEHTOM
JICKHUOHHOI'O MaTe€purajia ioMa ¢ IpUMECHCHUEM JIMTEPATYPhI U BBIJICJICHUEM MECT, Tpe6YIOHII/IX IIOACHCHHUA
IPH CIEAYIONEM KOHTAKTE ¢ TPENo/aBaTe]IeM Ha 3aHATHAX U KOHCYJIbTAIMAX. BOpOCk MOXKHO 3a/1aBaTh
oyHO b0 ¢ mcrnonb3oBanueM (opyma B LMS Moodle. Tam e pasmerinéH U CIOHCOK JUTEPATYPbl U
BCIIOMOTATEIbHBIC MaTepUalIbl [0 TeMaM Kypca. 3aIadHblii MaTepHall 4acTO HEMTOCPEICTBEHHO BKIIFOUEH B
JMHUIO OBECTBOBaHMA. YacTh 3a/1a4 BHIHOCHUTCS B IOMAITHHE 3aJaHUSL.
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