MMHOBPHAYKN POCCUU
®ENEPANIbHOE MOCYIAPCTBEHHOE BIO[KETHOE OEPA30OBATENIbHOE YYPEXOEHUE
BbICLLUEFO OEPA30BAHUSA

«BOPOHEXCKWUM rOCYOAPCTBEHHbIN YHUBEPCUTET »
(®rBOY BO BIY)

YTBEPXOAKO
3aBeqyowmin kapegpon
anrebpbl 1 MaTeMaTU4ecKmx
MEeTo40B rMapOAMHAMUKM

B (3BsirviH B.T".)

rnoonuce, %acwud)poeka nodnucu

14.04.2022 .

PABEOYASA NPOMPAMMA YYEEHOWU OANCUUNIUHDI
61.0.15 nddepeHumnanbHas reoMeTpusi U ToNonorus

1. Wncpp n HaumMeHOBaHMe HanpaBrieHUA NOArOTOBKU:
02.03.01 MaTtemaTuKa 1 KOMMNbIOTEPHbIE HAYKN

2. NMNpodcdunb noarotoBkn: MatemaTnyeckoe 1 KOMMNbIOTEPHOE MOAENNPOBAHUE;
MaTtemaTtmnyeckme MeToabl U KOMMNbIOTEPHbIE TEXHOMOMMN B €CTECTBO3HAHNN, SKOHOMMUKE Y
ynpasneHum

3. KBanudukauma BbinyckHuka: bakanaep

4. ®opma obpasoBaHua: OyHas

5. Kacbeapa, otBevarlan 3a peanusauymio aucumnnuibl: Kadeapa anrebpbl u
MaTeMaTuyeCckux MeTOA0B rMAPOANHAMUKN

6. CocTtaBMTENM NPOrpamMMmbl: JOLIEHT, K.d.-M.H. 3BsrnH AHgpen Buktoposuy

7. PekomeHgoBaHa: HMC maTtemaTtudeckoro gpakynbteta npotokon Ne 0500-03
oT 24.03.2022 .

8. YuebOHbIn roa: 2023-2024 CemecTtp(-bl): 3



9. Llenu n 3apgauvn y4ye6HOM ANCLUNIIUHbI:

Llenbro kypca SBNSI€TCA OCBOEHME OCHOBHbIX MOHATUA W (akToB AnddepeHumnansHoOn
reomeTpun 1 TOMNonornn, oBrageHne OCHOBHLIMU METOAAMN peLLEeHNs 3agaq.

3adayu y4ebHoU OuCYUMNIUHbI:

- O3HaKOMIEeHNe C OCHOBHbLIMW TOMOMOrMYECKUMU CTPYKTYpaMu;

- OBMnajeHve OCHOBHbIMW MeToAdaMu pelleHus 3ajad, BblpaboTka HaBbIKOB U YMEHWUA MO
NPUMEHEHUIO MOJSTYYEHHbIX 3HAHUK MpPU pelleHnn 3agjad anddepeHumansHoOM reomeTpum u
TONOSOMMKN N APYINX MaTeMaTUYECKNX QUCLMNIINH

10. MecTto yye6HOM ancumunnuHbl B cTpykType OOIT:

Bnok 1. ObasaTtenbHas YacTb

[nsa ero ycnewHoro ocBoeHnsi Heob6xoauMbl 3HAHUA U YMEHUSA, NMPUOBpPETEHHbIE B pesyrnbraTte
obyyeHns no npedwecTBYOWUM OUCUMNIIMHAM: MaTeMaTuyeckuin aHanui, anrebpa,
aHanuTnyeckas reomeTpus.

CTygoeHT gomkeH cBOOOAHO BnageTb MaTteMaTUyecKuM aHanua3oMm, 3reMeHTaMyn JFIMHEWHOW
anrebpbl, 06nagatb NOMHBLIMU 3HAHUSMW Kypca aHanMTUYEeCKON reoMeTpUMn.

11. KomneTeHUuuun 06yqa|ou4eroc;|, CbOpMMpyeMble B pe3yibTaTé OCBO€HUA ANCUUNJINHDbI:

Koga HassaHwne Koa(bt) WugmkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHus
KoOMneTeHunn
OrlK-1 | CnocobeH OlK-1.1 | ObnapaeTt 6a30BbIMU 3HaTb: KOHLUEeNTyarbHble OCHOBbI
KOHCYNbTUPOBaTh U 3HaHMAMU, MEeTOAOB peLLeHns 3adad B NpeaMeTHOM
ncnonb3oBaTb nony4YeHHbIMU B 0o6nacTu; OCHOBHbIE METOAbI
dyHOaMeHTanbHbIe obnactu AoKasaTenbCrBa MaTeMaTU4ecKnx
3HaHuA B obnacTtu MaTeMaTu4eCKmX U YTBEPXOEHWN
MaTeMaTU4ecKoro (MnKn) ecTecTBEHHbIX YMeTb: hopmynnpoBaTbh NOCTAHOBKM
aHanuaa, HayK OCHOBHbIX 3aga4 anddepeHumnansHon
KOMMEKCHOro U reomMeTpun 1 TONONOrnn, B TOM YUCne Ha
YHKLMOHANbHOIro MHOroobpasusix, popmynmposaTthb u
aHanusa anrebpbl, A0OKa3blBaTb TEOPEMbI CYyLLECTBOBaHUS,
aHanuMTU4eckon €ONHCTBEHHOCTWN, KOPPEKTHOW NOCTAHOBKM
reomeTpum, 3agad guddpepeHumansHOM reoMeTpum u
anddepeHumansH Tononoruu.
Ol reomMeTpum U Bnagetb: TeopeTMyeckumMmn Nogxogamu K
Tonosnoruu, pelueHunio 3agad anddepeHuymnanbHom
anddpepeHumansH reomMeTpun 1 TOMOSOMK; HaBbIKaMK
bIX YpaBHEHUHN, paboTbl B UHpOPMALMOHHbIX
OUCKPETHON COBPEMEHHbIX CUCTEMAaXx
MaTeEMaTUKM 1 OlK-1.2 | YmMeeT ncnonb3oBatb 3HaTb: 3apybexxHyto U OTe4EeCTBEHHYI0
MaTeMaTn4eCcKomn DasoBble 3HaHWSA B nvuTepaTtypy B obnactu
NOrnKN, TEopun obnactn AndepeHumansHoOM reoMeTpum u
BEPOATHOCTEWN, MaTeMaTN4eCKux un Tononoruu , obwue opmbl
MaTeMaTn4eCcKomn (Mnn) ecTecTBEHHbIX 3aKOHOMEPHOCTU TEopUn
CTaTUCTUKN U HayK B anddepeHumanbHOn reoMeTpumn 1
cnyyanHbIx npodeccrnoHansHom Tornonormu
npoLEeccoB, OeaTenbHOCTU YMeTb: Mcnonb3oBaTe METOAbI, CNOCO6bI
YNCNEHHbIX peLleHns 3agad B NpeaMeTHoM obnactu
MEeTo0B, BrnapgeTb: UCTOYHUKaMK MHGOpMaLuu,
TeopeTnyeckomn HaBblkamMu paboTbl C NUTEPaTYpon,
MEXaHWUKM B WH(OPMALMOHHBIMY CUCTEMAMMU
npodpeccroHanbHo | OMK-1.3 | MimeeT HaBbiku Boibopa | 3HaTb: MeToAb! peLleHus 3a4a4 B
i AesATeNnbHOCTM MeTO40B peLleHns obnactn auddepeHunansHom
3agay reoMeTpun 1 TOMONormn
nNpodeccroHanbHom YMeTb: BbIOMpaTh KOHUEeNTyarnbHble
0eaTenbHOCTU Ha MeTOoAbl pelleHns 3agad
OCHOBe TeopeTnyeckmx | anddepeHumnanbHOM reomeTpun u
3HAHWN TOMNONormm




Bnagetb: MeTogamMm camocTosITENBHOTO
06y4eHns HOBbIM 3HaHMAM 1 crnocobamu
UX NpUMeHeHuns B obnacTu
anddepeHumansHoOM reoMeTpum un
TOMNONormmn
YK-1 YK-1.1 | AHanusupyet 3HaTb: cocTaBnsLMe Yactn B obnactu
npobnemHyto cutyaumo | andpcpepeHumnansHoON reomeTpmm u
Kak cuctemy, BblSiBAs TOMOMOMMK, X CBS3K
ee cocTaBrnsioLwme 1 YMeTb: peliaTb 3agayu
CBA3N MeXay HUMMU AanddepeHumnanbHOM reomeTpun u
TOMOMOrMKN Kak CUCTEMY, BbISIBUTb
cocTaBnfALune YyacTu, ycTaHaBnmMBaTh
CnocobeH CBSA3W MeXOy HUMMU
OCyLLEeCTBNATb BnageTtb: McTOYHMKaMu MHopmauun,
MOWCK, HaBblkaMun paboTbl C NUTEpaTypon,
KpUTMYECKNI HanpaBfeHHbIMU Ha peLleHne
aHanms n CMHTe3 NpoGneMHbIX CUTyauuin NpeamMmeTHOM
nHdopmaLmu, obnactu
NPUMEHSATb YK-1.2 | Vicnonb3ysa noruko- 3HaTb: KOHUEeNTyarnbHble OCHOBbI
CUCTEMHBbIV Nnoaxon MEeTOA0MN0orM4YeCckuin MEeTOO0B peLleHusi 3agay B obnactu
On§a pelueHus WHCTPYMEHTapuH, anddepeHumnanbHO reomeTpun u
NocTaBNeHHbIX KPUTUYECKM OLeHMBaeT | Tomnonorum
3apav HaOeXHOCTb YMeTb: pabotaTb C pasnnyHbiMu
WCTOYHUKOB WUCTOYHMKaMWN Hay4HOW MHpopmMauun,
WHopMauuw, NCMNOMb3ys NOrMKO-MeTOANYECKNN
COBPEMEHHbIX WHCTPYMeEHTapui
KOHLIenumm Bnagetb: HaBblkamu paboThl B
dmnocodckoro n MHOPMALMOHHBLIX COBPEMEHHbIX
CoLMarnbLHOro xapakrepa | cucteMax, Kputepusimm npoBepkx
B CBO€EW NnpegMeTHOMn WCTOYHMKOB MHGOPMaLK
obnactu
12. O6bem AuCUUNNUHBLI B 3a4eTHbIX eAuHMuax/yacax B COOTBETCTBUU C YYE€OHbIM

nnaHom — 3/ 108.

Popma NpoMeXXyTOHHOM aTTecTalun: 3a4ErT.

13. TpyRoémkocTb No Buaam y4yeb6Hon paboTbl:

TpyaoeMKkocTb (Yachbl)

Bug yuebHon paboTbl Bcero Mo ceMSeCTpaM
AyOoutopHble 3aHATUS 68 68
B TOM YUCIIE: nekyum 34 34
npakTn4eckmne 34 34
naboparopHble
CamocTosiTenbHas pabora 40 40
UToro: 108 108

13.1 CopepxaHue pa3genoB AUCLUNIIUHDI:

Ne Peanusayus
n/n pasgena
HanmeHoBaHue pasgena
CogepxaHve pasgena gUCLMNIUHGI OUCLMNIIUHBI C
OVCUMNITUHBI N
NMOMOLLIbIO OHNanH-
Kypca, QYMK *
1. Jlekuum
1 [nockne n lMnockne kpusble. KacaTenbHbI BekTOp. HaTypanbHbeii | https://edu.vsu.ru/c
NPOCTPaHCTBEHHbIE napamMmeTp NNOCKOM KpMBoW. Hopmansb, KpnBM3Ha. ourse/view.php?id=
KpUBbIE. [MpocTpaHcTBEHHBIE KpuBble. Dopmynbl PpeHe. 24750
2 [MoBepxHOCTb, [MoBepxHOCTb, KacaTenbHasa NnockocTb. MeTpuka
KacaTenbHas NNOCKOCTb. | KacaTenbHOW NnockocTn. MeTpuka NnoBEpXHOCTU
MeTpuka KacaTenbHon



https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D24750&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D24750&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D24750&cc_key=

nnockoctn. MeTpuka
NOBEPXHOCTU
3 BTopas kBagpaTuyHas Btopas kBagpatuyHasa dpopma. HopmanbHas KpyBnsHa
dopma. HopmanbHasi NOBEPXHOCTH.
KpuBU3HA NOBEPXHOCTW.

4 MHoroobpasusi. OnpepneneHuve rmagkoro MHoroobpasus, npyMepbl.
KapTbl, atnachl, 3ameHbl koopauHat. OnpegenexHuve
rnagkon pyHKUMM Ha MHOroobpasun. NMoBepXHOCTU Kak
MHoroobpasusi. Teopema YutHu (6e3 gokasatenbLcTsa)
MpoekTnBHas nnockocTb. KacatenbHoe NpocTpaHCTBO.
KacatenbHoe paccrnoeHue. KacatenbHoe
oTobpaxeHue. OuddepeHuman oTobpaxeHus.

2. MNMpakTnyeckne 3aHATUA
1 Mnockue n Mnockne kpusble. KacaTenbHbii BeKTOp. HaTypanbHbeid | https://edu.vsu.ru/c
NPOCTPaHCTBEHHbIE napameTp Nrockon kpnso. Hopmanb, KpuBU3Ha. ourse/view.php?id=
KpuBble. MpocTpaHcTBEHHbIE KpuBble. PopmMynbl DpeHe. 24750
2 lMoBepxHOCTb, lMoBepxHOCTb, kacaTerbHas nnockocTs. MeTpuka
KacaTenbHas MrocKoCTb. | KacaTernbHOW NIockocTU. MeTpuka NoBepxXHOCTU
MeTpuka kacaTensHon
nnockoctn. MeTtpuka
NMOBEPXHOCTU
3 BTopas kBagpatuyHas BTopas kBagpatudHasa popma. HopmanbHas KpuBrsHa
dopma. HopmarnbHas NOBEPXHOCTM.
KpUBU3HA NOBEPXHOCTW.

4 MHoroobpasaus. Onpepenexve rmagkoro MHoroobpasus, npumepsl.
KapTbl, atnachl, 3ameHbl koopauHat. Onpegenexue
rnagkon pyHKumMmM Ha MHoroobpasun. NoBepXHOCTU Kak
MHoroobpasus. Teopema YntHu (6e3 gokasaTenncrea)
MpoekTnBHasa NnockocTb. KacarenbHoe NpoCTpaHCTBO.
KacartenbHoe paccrnoeHuve. KacatenbHoe
oTobpaxeHue. InddepeHuman oTobpaxKeHus.

13.2 Paspgenbl AMcumnivHbl U BUAbl 3aHATUNA:

Bugbl 3aHsaTMI (4acoB)
Ne HanmeHoBaHue pa3gena
Mpaktnuec | Jlabopa- | CamocTtoaTenb-
n/n OVCUMNSIHGI Jlekuun Bcero
Kne TOpHblE Hasa paboTta

1 lMnockune n NpocTpaHCTBEHHbIE 8 8 10 26
KpuBble.

2 MoBepxHOCTb, KacaTenbHas 9 9 10 28
nnockocTb. MeTpuka kacaTernbHom
nnockoctn. MeTprka NnoBEpPXHOCTU

3 BTopas kBagpatuyHasa dpopma. 9 9 10 28
HopmanbHasg kprBusHa
NMOBEPXHOCTW.

4 MHoroobpasus. 8 8 10 26
NToro: 34 34 40 108

14. MeTogn4yeckune ykasaH1MAa Ans odoyvarowmxcs Nno 0CBOEHUIO AUCLUNIUHbI

B npouecce npenogaBaHus AUCUMNIIMHBLI UCMNOMbB3YOTCA Takme Buabl y4ebHon paboTbl, Kak
neKkumMn, npakTuyeckue 3aHAaTUS, a Takke pasnuyHble BuAabl CaMOCTOATESNbHOW pPaboThbl
obyvarowmxcsa. Ha nekumsax pacckasbiBaeTcsl TeopeTUYecKUin martepuan, Ha NpakTUyYecKux
3aHATUAX peLLaoTCs NpUMepbl NO TEOPETUYECKOMY MaTepuany, NPOYUTaHHOMY Ha NeKUUSIX.
Mpun n3yyeHun kypca «OudpdepeHumanbHas reoMetTpus u Tononorusy» obyyawowmmcs cnegyeT
BHMMAaTENbHO CrnyLaTb U KOHCMNEKTUPOBATbL MaTepuar, uarnaraembli Ha ayauTOPHbIX 3aHATUSAX.
Ona ero nNoHUMaHWMA N  Ka4YeCTBEHHOrO0  YCBOEHUS  peKkoMeHOyeTcsa  crieayrouas
nocriefoBaTeribHOCTb AENCTBUN.

1. lNMocne kaxgow nekunm cTygeHTaMm pekoMmeHayeTcs noapobHo pasobpaTb NPOYMTaHHbLIV
TeopeTU4ecKni Mmartepuar, BblydUTb BCE onpeaeneHns n opmynmpoBKu TeopeM, pasobpaTb


https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D24750&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D24750&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D24750&cc_key=

npumepsbl, pelleHHble Ha nekuun. [lepen cnepylowen nekumn obasaTenbHO MNOBTOPUTH
MaTtepwuan npeablayLen nekuuu.

2. MNepen npakTU4eckMM 3aHATMEM 006s3aTenbHO MOBTOPUTH NEKUMOHHbIM MaTepuan. llocne
NPaKkTUYeCKoro 3aHATUS elle pa3 pa3obpaTb pelleHHble Ha 3TOM 3aHATMM NpUMepbl, nocne
4Yero MNPUCTYNUTb K BbLINOSIHEHMIO AOMalLHero 3agaHus. Ecnv npu peweHun npumepos,
3aflaHHbIX Ha OOM, BO3HMKHYT BOMpoOChl, 06A3aTenbHO 3adaTh Ha criedyoweM npakTm4eckomM
3aHATUN UK B NPUCYTCTBEHHbIN Yac npenogasaTento.

3. lNpu nogrotoBke K MpPakTUYECKMM 3aHATUSIM MOBTOPUTb OCHOBHbIE MOHATUA MO TeMaw,
n3yunTb NpumMepbl. Pewas 3agaydn, npeaBapuTefibHO NOHATb, KAKOW TeopeTUyYeckuin maTepuan
HY)XXHO ucrnonb3oBaTb. HameTuTb nnaH peweHns, nonpoboBaTb Ha €ro OCHOBE pelnTb
npakTuyeckue 3agaqw.

4. Kpome 0BbI4HOro Kypca B CUCTEME «OJSIEKTPOHHbLIN YHMBEPCUTETY», BCe Heobxoaumble AONis
YyCBOEHUS Kypca mMaTepwuansl pasmMeLLeHbl TaKxe Ha caunte dakyneTeTa
https://math.vsu.ru/wp/?page_id=937.

15. NMepeyeHb OCHOBHOM U AONONHUTENBLHON NUTEpaTypbl, pecypcoB UHTepHeT,
HeobXxoAUMbIX AN OCBOEHUA AUCLUNSIUHDBI:

a) OCHOBHas nutepartypa:

Ne n/n McTOYHUK
Muwenko A.C., ®domeHko A.T. Kypc anddepeHumnanbHon reometpun u Tononorun. / A.C. MuLieHko,
1 A.T. ®omeHko A.T. - M.: duamartnut, 2010.- 512 c.

http://e.lanbook.com/books/element.php?pll _id=617

Bopucosuy HO.I'. Beeaenne B Tononoruto. / KO.I'. Bopucosud, H.M. BnusHsikos, A.A. N3pannesud, T.H.
2 domeHko.- M.: URSS, 2015.- 415 c.
https://urss.ru/cgi-bin/db.pl?lang=Ru&blang=ru&page=Book&id=181559

6) AononHuTensHaa nutepaTtypa:

Ne n/n NcTouHmMK
CtuHpoga H. MNepBbie NoHsaTMA Tononoruun: NeomeTpusi oToObpakeHUIn OTPE3KOB, KPUBbIX, OKPY>KHOCTEN U
3 kpyroB / H. CtuHpog, Y. Yunh; lMep. ¢ aHm. . A. BanHwTtenHa.—HoBoky3Heuk: HoBoKy3HeL,. dus.-

mart. uH-T, 2000.—223 c.
Hoewukoe C. . Tononorus / C.IN. HoBnkoB.—2-e n3a., ucnp. n gon.—M.;xeBck: VIH-T KomnbtoTep.

4 vccnen., 2002.—335 c.

5 Muknux KO.E. YTo Takoe rmagkoe mHoroobpasue? /KO.E. Muknunx // CopocoBckuii 0bpasoBaTerbHbIv
KypHan.- 1998.- Ne 11.- C. 155-159

6 Mnuknux KO.E. O NoHATMAX TONONOrMYeCKoro NpoCTpaHCTBa U HenpepbiBHOro otobpaxenus. /HO.E.
nuknux // CopocoBckuin obpasoBaTenbHbir xypHan.- 2000.- T. 6.- Ne 11.- C. 116-121.

7 Moropenos A. B.. QuddepeHumansHasa reomeTpus: Yueb. onsa ctyg. mart. cnew. yH-TOB U nefd. MH-ToB./
A.B. lNoropenoe.—6-e uag., crep.—M.: Hayka, 1974.—176 c.

8 Muknnx KO.E. Tononorua n anddepeHumnansHas reometpus (Matoe usganuwe) / KO.E. Mmuknux.-
BopoHex: BI'Y, 2010.- 100 c.

9 Muknux KO.E. Tononormna u gudpdepeHumansHas reometpus (Yeteeptoe nsganue) / HO.E. Mmuknux.-
BopoHex: BI'Y, 2007.- 76 c. / http://www.math.vsu.ru/chair/alg/jul07001.pdf

10 Mmuknux KO.E. TeomeTpusi MHoroobpasuii, MOTMBMPOBAHHAss Maremartudeckon dusnkon. MsgaHue
BTOpOe, nepepabotanHoe / KO.E. Muknux.- BopoHex: BI'Y, 2009.- 132 c.

11 Bupo O.A. 3agaum no tononorun / O.A. Bupo, O.A. MeaHos, H.1HO. HeueeTtaes, B.M. Xapnamos.- Cl16:

MapaTtenbctBo CI16IY, 2000.- 208 c.

B) MHOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHbIE PECYPCHI

Ne n/n McTo4YHnK

12 http://www.lib.vsu.ru- OnekTpoHHbIn katanor 3HE BI'Y

13 https://lanbook.lib.vsu.ru- AnekTpoHHO-6UbNMOTEYHAsA cucTeMa n3gartenbcTea «JlaHby
14 https://math.vsu.ru/wp/?page _id=937 — Cant cakyneteta

16. NMepe4veHb y4eOHO-MeTOANYECKOrO 06ecneyeHns Ansa cCaMoCTOATENIbHOM PaboThbl:
Ne n/n NcToYHnK
1 MuweHko A.C., Pomenko A.T. Kypc anddepeHumansHor reometpuun u Tononormn. / A.C. MuuieHko,
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A.T. domeHko A.T.- M.: duamatnut, 2010.- 512 c. http://e.lanbook.com/books/element.php?pll id=617
Bopucosuy HO.I'. Beeaenune B Tononoruto. / KO.I'. Bopucosud, H.M. bnusHskos, A.A. N3pannesuy, T.H.
domeHko.- M.: URSS, 2015.- 415 c.

MonoxeHne 06 opraHu3auMnm CaMoCTOSATENbHOW paboTbl  obyyarowuxca B BopoHexckom
rocyapCTBEHHOM YHUBEpCUTETE

17. WHdopMaUMOHHbLIE TEXHONMOrMu, ucnosnb3yemMmble ANs peanu3auum y4ebOHoM
AUCUMNSINHBI, BKMOYasas nporpamMmHoe obecne4vyeHne M UHGOPMaALMOHHO-CNpPaBOYHbIE
CUCTEMBbI:

OucumnnnuHa MoXeT peanusoBbiBaTbCA C NPUMEHEHWEM OUCTaHUMOHHLIX ObpasoBaTesibHbIX
TEXHOSOMN, Hanpumep, Ha cante «ONEKTPOHHbIN yHUBepcuteT Brry»
(nttps://edu.vsu.ru/course/view.php?id=24750)

[MepeyveHb HeobxoauMoro nporpammMHoro obecneveHus: onepauynoHHas cuctema Windows mnm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla Firefox, Opera nnm
Internet.

18. MaTepuanbHoO-TeXHU4YeCKoe obecrneyeHme AUCUUNSIUHbI:

CneunanunsunpoBaHHasa mebensb.

[ns camocTosiTenbHOM paboTbl NCNOSMb3YETCH KIacc ¢ KOMMbOTEPHON TEXHUKOW, OCHALLEHHbIN
HeobXoOMMbIM NPOrpaMMHbIM  obecrneyeHneM, ONEKTPOHHbIMKM  y4ebHbIMM  nocodbusiMn  ”
3aKkoHogaTenbHO - NPaBOBOM W HOPMATUBHOM MOMCKOBOW CUCTEMOW, MMEKLWMA BbIXOL B
rnodanbHyo ceTb.

19. doHA OLIEHOYHbIX CPeACTB:

OueHoYHbIe cpeacTBa ANA NpoBeAeHUs TeKyLen U NPOMEXYTO4YHOM aTTecTauum

MopsaaoK  OueHKM  OCBOeHusi  obyyarwmmmucs  y4yebHOro matepuana onpegensietcs
cogepXxaHnem cnegyrumx pasgenos AUCUUNANHLI:

UHankaTop(bl)
Ne HaunmeHoBaHue pasgena
KomneTeHumsi(n) [OCTWKEHUs OueHouYHble cpeacTBa
n/n OVCUMNIIMHBI (Moayns)
KOMMeTEHLMM
1 lMnockune n NpocTpaHCTBEHHbIE OrlK-1, OrlK-1.1, OMNK-1.2, | JomawHwne 3agaHus,
KpuBbIE. YK-1 YK-1.1 KOHTponbHaga pabdota Ne 1
2 MoBepxHOCTb, KacaTenbHas § OMK-1, OMK-1.1, OMK-1.2, [omaluHne 3agaHus,
nnockocTb. MeTpuka kacaTernbHom KOHTpornbHasa pabdoTta Ne 1
YK-1 YK-1.1
nnockoctn. MeTprka noBepxHOCTH
3 BTopasi kBagpaTtnyHasa dopma. : : : [omalwHne 3agaHus,
HopmanbHas kpnBM3Ha OMK-1, OrK-1.2, OfK-1.3, KOHTpornbHasa pabdoTta Ne 1
YK-1 YK-1.2
NMOBEPXHOCTW.
4 MHoroo6pasaus. Orl1K-1, OrlK-1.1, OMNK-1.2, | JomallHue 3agaHus,
YK-1 OlK-1.3, YK-1.1 KOHTponbHasa pabota Ne 1
lMNepeyveHb BONPOCOB K
lMpomexyToyHas aTTecTtauus 3K3aMeHy,_ycneLuHas
dopma KOHTPOIS - 3K3aMeH cAaya KOHTPOJSTbHOM
paboThl

20. TunoBble oOLEHO4YHbIe cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLLeHUBaHUA

20.1. TeKywWwmin KOHTPOIb yCNeBaeMoCTH

KoHTponb ycneBaemMocTM MO AUCUMMNNIMHE OCYLLECTBNSAETCS C  MOMOLWbIO  CneayrLwmx
OLIEHOYHbIX CPEACTB:

HdomawHue 3adaHusi:

[lo meme 1. [1nocKkue u npocmpaHCcmeeHHbIE KpUushbIe

A.C. ®epeHko. COopHMK 3agay no guddepeHumnansHoM reometpumn: yvyebHoe nocobue /
®epeHko A.C .— M. : Hayka, 1979 .— 266 c.

3apaHusa NeNe 70, 73, 76, 82, 86-88, 108-110, 486-489



https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D24750&cc_key=

[To meme 2. [losepxHOCMb, KacamesibHas nnockocms. Mempuka kacamesibHOU M0cKocmu.
Mempuka nogsepxHocmu

A.C. ®epeHko. COopHMK 3agay no guddepeHumnanoHoM reometpumn: yvyebHoe nocobue /
®epeHko A.C .— M. : Hayka, 1979 .— 266 c.

3apaHna NeNe 115-118, 125, 133-137, 144, 148, 160, 171, 547, 550, 575-578

[lo meme 3 Bmopas keadpamu4Has popma. HopmarsbHas KpugusHa rnogepxHocmu

A.C. ®epgeHko. COOpHMK 3agad no aundepeHumansHon reomeTpun: ydyebHoe nocobue /
®epeHko A.C .— M. : Hayka, 1979 .— 266 c.

3apaHna NeNe 339, 348-352, 356, 358, 372, 740, 750, 751, 768-770

[1o meme 4. MHo2006pa3us

A.C. ®epeHko. COOpHMK 3agad no aundpepeHumansHon reomeTpun: ydyebHoe nocobue /
®epneHko A.C .— M. : Hayka, 1979 .— 266 c.

3apaHnsa NeNe 437, 442-448, 483, 486-488, 521, 532, 547

MpumepHbIN NepeYeHb 3aaay AN KOHTPONbLHOU paboTbl Nei:

KoHTponbHO-nameputenbHbin matepuan Ne 1.

3apaHue Ne 1
Teopema. NycTb X — TONONOrM4yeckoe NPOCTPaHCTBO C Tonosiornen t, Y — Tononornyeckoe

NPOCTPaHCTBO € Tononornen o n F: X — Y — HenpepbiBHOE oToOpaxeHume. Ecnn X komnakTHO,
TO 1 F(X) KOMNakKTHO.

3apaHue Ne 2
B npon3BonbHOM TONOMOrMYECKOM NPOCTPAHCTBE OTKPbLIThIE U 3aMKHYTble MHOXECTBa CBSA3aHbl
ApYyr C Apyrom cregyrowmm obpasom:

a) 3aMKHYTOEe MHOXECTBO Bcerga siBNseTcsa A0ONOSfIHEHNEM 4O HEKOTOPOro OTKPbITOro

6) 3aMKHYTOE MHOXECTBO Bcerga siBNAeTcs AOMNONIHEHNEM 4O BCEX OTKPbITbIX

B) 3aMKHYTO€ MHOXECTBO BCEraa siBnsieTcs nepecevyeHmeM AByX OTKPbITbIX

r) NnpaBuUNbHbIA OTBET 34E€Cb HE yKa3aH

3apaHue Ne 3
KakoBa npaBunbHasa oopMynmpoBKa KpUTepusi HENPEPbLIBHOCTN OTOOpaxkeHus f, gencTeytoLero
13 TONONOMMYECKOro NPOCTpaHCTBa X B TOMNOMOrMYEeCKoe NpoCTpaHCTBO Y: oTobpaxeHue f
HenpepbIBHO TOrAa U TOMbKO Toraa, korga

a) npoobpas nboro oTkpbITOro B Y MHOXECTBa OTKPbIT B X

©) npoobpas nboro 3amkHyTOoro B Y MHOXeCTBa OTKPbIT B X

B) Npoobpa3s noboro oTKpbITOro B Y MHOXeCTBa 3aMKHYT B X

r) npoobpa3s nboro oTKPbLITOro B X MHOXECTBa OTKPLIT B Y

3apaHue Ne 4
[Be nosepxHocTn r(u,v) n R(u,v) conpmkacarTcs, ecrnv nNpy COOTBETCTBYOLEM BbIOOpPE CUCTEM
KoopauHar (u,v)

a) OHM nepeceKarTCs B HEKOTOPOM TouKe (U*,v*)

0) oHM nepecekatoTcsl B HEKOTOPOW Touke (U*,v*) 1 B 3TON TOYKE COBNagalT UX Nnepsble
YacTHblE NPOM3BOAHbLIE

B) OHM NepeceKarnTCsa B HEKOTOPOM Touke (U*,v*) 1 B 3TON TOYKE COBNagalT UX Nnepsble
YacTHble NPOM3BOAHbIE N BTOPbIE YaCTHbIE NPON3BOAHBbIE

) OHM nepeceKkatTCa B HEKOTOPON Touke (U*,v¥) 1 B 9TON TOYKe COBNagatoT TOMbKO UX
BTOpbI€ YaCTHbIE NPOM3BOAHbIE

3apaHne Ne5. 3apgaya Ha naTepky.



Ha TpeyronbHuke ABC B NrOCKOCTM 3a4aTtb CTPYKTYPY OQHOMEPHOrO rrafakoro MHoroobpasus,
T.e. NPeAbsSBUTL TaKOW artnac, 4YTO 3aMeHbl KoopauHaT Mexay €ero kKapTamu SIBRsioTCs
rmagkMMu.

Tekywnn KOHTpONb NpeacTtaBnseT cobou NpOBEpKy YycBoeHus y4vebHOro martepuana
TeopeTUYECKOro N NPakTUYECKOro Xxapakrepa, perynsipHO OCyLLECTBSEMYIO Ha 3aHATUSIX.

Llenb Tekywiero kKoHTpons:

OnpepeneHne ypoBHSA CCOPMUPOBAHHOCTU MNPOGECCUOHANTbHBLIX KOMMETEeHUMA, 3HaHUA WU
HaBbIKOB AeATEeNIbHOCTM B 06nacTu 3HaHW, n3naraemMbix B Kypce.

3ajaun TekyLlero KOHTponA: NpPoBeCTU OLEeHNBaHNe

1. YpPOBHS OCBOEHMSI TEOPEeTMYECKUX W MPaKTUYECKUX TMOHATUA, HaydHbIX OCHOB
npodeccnoHanbHoOW AeaTeNbHOCTY;

2. CTeNeHn roTOBHOCTM ObyyaroLeroca NPUMEHSTb TeOpeTUYECKNE U NPaKTUYECKUE 3HAHUS U
npogeccuoHanbHO 3Ha4YMMyH MHOpMaLMO, CHOPMUPOBAHHOCTU KOTHUTUBHBLIX YMEHUN.

3. nNpuoBpeTEeHHbIX YMEHWW, NpPOMECCUOHANBHO 3HAYMMbIX Afs  NPOdEeCcCUOHaNbHOM
AeATernbHOCTN.

Tekyuimin KOHTpOMb npegHasHayvyeH A9 MNpoBepkM xoda W KadectBa (popMMpOBaHUS
KOMNeTeHUNn, CTUMYyNupoBaHus Yy4dyebHon paboTbl o0byy4aeMbix W COBEpPLUEHCTBOBaHUSA
METOAMNKN OCBOEHMUS HOBbIX 3HaHUN. OH obecnednBaeTcsl NpoOBeAEHNEM KOHTPObHOM paboThl.
B xoge koHTponbHOM paboTtbl obydaruwemycs Bblgaetcas KMM ¢ nepeyHem  3agaHui um
npegnaraeTcs pewnTb aHHble 3adaHus. B xoae BbINOMHEHUA 3a4aHU HENb3sl NOSIb30BaTbCA
nobon nuTepaTypon N KOHCMNEKTOM NEKUUIN, orpaHmnyeHmne no speMmeHn 90 MUHYT.

Ecnn Tekywasa atrectauusi npoBOAUTCS B OUCTaHUMOHHOM cpopmaTte, To  oby4varowmincs
AOIDKEH MMETb KOMMbIOTEP W OOCTYN B CUCTEMY «ONEKTPOHHbIN yHMBepcuTeT». Ecnu y
oby4atowlerocss OTCyTCTByeT Heobxogumoe obopyaoBaHMe wnu AOCTYyn B CUCTEMY, TO OH
06s3aH coobwmnTb npenogasatento 06 aTom 3a 2 paboumx AHA. Ha KOHTponbHyk paboTy B
ANCTAHLUNOHHOM pexnme 0TBOAUTCH orpaHnveHmne no BpemeHn 120 MyUHyT.

20.2. NpomexyToyHaa aTrectauus

[MpomexyTodHasa aTTectaumnsa npegHasHavyeHa AOns onpeferneHus YpoBHS OCBOEHMSI BCEro
obbema  y4yebHOW  auMcuunnuHbl.  [lpomexyToyHaa  aTTectauuMs MO AuCUMNNMHE
«dnpdepeHunansHaa reomeTpuss U Tonomnorua»  nposoauTca B opme  3adyéTa.
lMpeaHasHayeHa ons onpegeneHns ypoBHA OCBOEHUS BCero obbema y4ebHOm ANCLMNIIHDI.
[MpomexyTouHas aTTecTauums, Kak npaBuro, OCYLLEeCTBNAETCA B KOHUe cemecTp. PesynbraThl
Tekywen artrectaumm obyyaloLllerocs Mo pewweHnio kadegpbl MOryT ObiTb YYTeHbl npu
npoBedeHnM MNPOMEXYTOYHOW aTtTecTauun. [lpu Hecormacum CTygeHTa, emy [aeTcs
BO3MOXHOCTb MPOMTU MPOMEXYTOUHY0 aTtTectaumio (6es yyeta ero Tekywmx aTrectauumn) Ha
06X OCHOBaHUSAX.

lMpn npoBedeHUN 3a4eTa Y4UMTbLIBAOTCA pesyrfbTaTbl KOHTPOSibHOW paboTbl. [na nonydeHus
OLEHKN «3a4TeHO» Ha 3ayeTe y oby4varolierocs OOIMKHbI MMETbCA UMM OLEHKa «3a4TeHO» Mo
KOHTpONbHOW paboTe wnu CTyAeHT LOMKEeH peluTb COOTBETCTBYKOLUME 3ajavvM B xoae
npoBefeHns 3ayeta. KoHtponbHasa pabota — no 10 6annoB 3a kaxayt npaBUibHO PELLUEHHYIO
3aga4vy KOHTporibHOW paboTbl. Mpyn nonyyeHnnm He MeHee MONOBUHbLI GannoB BbICTaBMSETCA
OLIEHKA «3a4TEHO.

[MpymMepHbI NepeyYyeHb BONPOCOB:

lMnockas kpueas

KacaTenbHbIn BEKTOP

OnvHa gyrn. HatypanbHbIin napameTp
KpuBusHa

Hopmanb kpusou

Yron mexay KpuBbIMU

OO IWIN|F




dopmynel PpeHe

7
8 [MpocTpaHCTBEHHbIE KpUBbIE
9 Penep ®peHe

10 | MoBepxHocTb. KacaTenbHas NnockocTb

11 | lNepBas kBagpaTnyHasa popma

12 | KpuBu3Ha B JaHHOM HanpaBneHuu

13 BTopasg kBagpatndHas doopma

14 | [maBHble KPMBU3HbI NOBEPXHOCTU

15 | Tunbl TOMEK MOBEPXHOCTU

16 3aMblkaHNe MHOXecTBa

17 | HenpepblBHbIE OTOBPaXXeHUs

18 | Nl'omeomopduam

19 | Jencteusa Hag npoCTpaHCTBaMu

20 CBda3HOCTb

21 | Tononoruyeckoe NPOCTPaHCTBO

22 Tunbl TOYEK NnpoCTpaHCTBa OTHOCUTESIbHO AAHHOI0O MHO>XeCTBa

23 KomMmnakTHOCTb

24 | Tononornyeckne MHoroobpasus

25 | Knaccudgukaumsi AByMepHbIX MHOroobpasunm

OnucaHwue KputepueB U WKanbl oueHnBaHuA KOMMNeTeHuUn (pe3yanaTOB 06y'-|e|-wm) npu

npome)KyTquoﬁ aTTectTaunum

Bwp atTectauun OueHKa Kputepum oueHok

3aveTt 3ayTeHo [na nonyyeHnst 3a4eta HeOBXOAMMO 3HATb ONMpeaerneHns OCHOBHbIX
MOHATUI Kypca, YMETb UIMCTPMPOBaTh OTBET NPMMEpPaMM, 3HaTb
OCHOBHblE TEOPEMbI Kypca.

3avet He 3a4teHo | Ecnun He BbINOMHEHO, NO KpanHen Mepe, OAHOM U3 YCNOBMIN 3a4eTa

20.3 ®doHA OLEeHOYHbIX cpeacTtB CPOPMUPOBAHHOCTU KOMMETEHUUA CTYAEHTOB,
pekoMeHAyeMbI ANA NpoBeAeHUA AMarHoCcTUYecKux padotr




Nl Hebop 7 noaMeomecTs MEGKeCTES X HE3RIBASTCH Tonouoruel, ecin o obnanaer
caemywompEse ceolersas: (1) X 0 IyCTOR MEGKECTEO BXOAAT B T

(11} ofwempnenne mOGaro 9HCIA MECGRECTE WS T IPHHALIERAT T;

(iil] mepecedenne KOHEYHOID YHCIA MHOMECTE W3 T NPHHAIIEHHT T

Ecom wabop 7 saman, (X, 7) sassssercs

ﬂ:l TOMWIOTHY2CKHM INOCTPAHCTROM

5:: JHHeEAHRIM NTPOCTRAHCTROM;

B} METPHYECKHM NPOCTPAHCTROM.

Ne2 Todka xp ToNoAorHHeckoro npocrpascTss (X, 7) HassmaeTcr npeaensaol Towkol
muosecTea A O X ecom B moBoR ee ORPECTHOCTH CONERMEATER ToYKa w3 A

a) He PARHAH I

6 pamsas T

N3 Orrofpassesne F' paskeeeres .. B Todke © & X, ecian s aoboll oRpECTHOCTH
U e 7 rouxsn f(x) 8 ¥V cymecrayer oxpecriocts V € 7 Todsn © & X Takas, @m0 ws Toro,
wro rovks o npesagaesnr Vocaeayer, sto f) npananaeseer U

a) HeNpPepLIBHLIM,

&) mndudepermmpyens.

Ned Tonosoruseckoe npocrpancTee [ X, 7) HaznBaeTer anselHO CRAZHEIM, ecin M0bne
Ero JiBe TOYKH MOMXHO COSIMHENTE ... [IyTeM.

a) HeNpPepLIBHLIM,

6) npepRENCTREM.

N Tonosormgeckos MPOCTPERCTED HASRBRETCH KOMIAKTHRIM, eCiH M3 JE0doro ero
OTEPLITOND IOKPETHHE MOMHEO BRSIETE ... [DOANOKDETHE.

a) KOHEYHDEe;

E:: CHETHOE.

Nef Henmercs mn NaHHOS MEOGKECTED TONOIOIHYECKHM TPOCTPERCTEOM: X — npons-
BOJLHOE MHEHECTHD, T COUEPHMT Bre [IOJMHEIHeCTER MHomecTee X7

Sl

N7 Ilyere A = |0, 1) orpesok semecTEernoll npamofl B! ¢ oferesoll Tononorsed,
TONIA MEOKECTED BHY TperHm: Tosex (1, 1] passa?

(0.1)

Ng [lyers X E' ¢ ofmuscl ronoaormed u A (0,1, 4 © X. Toraa rpasnna A
COCTONT W3 TOYeR |

0,1

N Ilyers X B! ¢ ofmusoll Tomoaornet m A -::B, 11}, A € X. Torga rpannna A
COCTONT W3 TOYeR |

8. 11

Noll) Henmerca au JaHEOE MHOMECTED TOIOIOIHYSCKHM NROCTREHCTROM: X — npom:-
BOMBHOE MHOMECTHD, T COCTORT W3 ey smaomects X n §7

Ja

Kputepum un wkanbl oueHBaHna 3agaHnm ®0OC:

1) 3agaHug 3akpbIToro T1na (BbIoop 0aHOro BapuaHta oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3agaHug OTKPbITOro Tuna (KOPOTKUU TEKCT):

e 2 0anna — ykasaH BepHbIl OTBET;
o 0 6annoB — yka3aH HEBEpPHbIV OTBET.

3) 3agaHug oTKpbITOro Tuna (YMcrno):

e 2 6anna — ykasaH BEpHbI OTBET;
o 0 6annoB — yka3aH HEBEpPHbIN OTBET.



3apaHua pasgena 20.3 peKOMEeHAYHTCA K WUCMONb3OBaHUKO NpU npoBeAeHUU
ANarHoCTUYECKUX PpPaboT C uenbl OLEHKM OCTaTOYHbIX pe3yrbTaToB OCBOEHUS
AaHHOW AUCLUUNIINHBI (3HAHWW, YMEHWUWU, HaBbIKOB).

Mporpamma pekomeHgoBaHa HMC matemaTtudeckoro gpakynsteta npotokon Ne 0500-03
oT 24.03.2022 .
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