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

«BOPOHEXCKWUM rOCYOAPCTBEHHbIN YHUBEPCUTET »
(®rBOY BO BIY)

YTBEPXOAHIO
3aBegyoLwmin kapegpon
anrebpbl 1 MaTeMaTU4eCcKmx
MEeTo40B rMapoAMHAMUKM

ﬂ. 5/f. (3BarnH B.T".)

nodnuck,hacwugpposka nodnucu

19.06.2020 .

PABOYASA MPOrPAMMA YYEBEHON AUCLUMUNIIUHDI
61.0.15 nddepeHunansHaa reomeTpusi n TONONOrmns

1. Wndcdp v HaumeHOBaHWe HanpaBfieHUA NOATOTOBKU:
02.03.01 MaTtemaTuKka 1 KOMMbIOTEPHbIE HAYKK

2. NMNpodcdunnb noarotoBkn: MatemaTnyeckoe 1 KOMMNbIOTEPHOE MOAENNPOBAHUE;
MaTtemaTtnyeckne Metoabl 1 KOMNbIOTEPHbIE TEXHOMOMMN B €CTECTBO3HAHUWN, SKOHOMUKE U
ynpasneHum

3. Keanudumkauma BbinyckHUKa: bakanasp

4. ®opma obpasoBaHua: OyHas

5. Kacheppa, oTBevarwan 3a peanusaumio gucumnnuibl: Kadgeapa anrebpbl u
MaTemMaTU4YeCKMX METOAOB rMAPOANHAMMUKN

6. CoctaBuTENM Nporpammbl: npogeccop, A4.d.-M.H. Mmuknnx KOpui EBreHbeBuy

7. PekomeHgoBaHa: HMC matemaTtudeckoro gakynbteta npotokon Ne 0500-04
oT 18.06.2020 .

8. YuebHbIn roa: 2021-2022 CemecTtp(-bl): 3



9. Lenu n 3apgauvn y4ye6HOM ANCLMUNIIUHbBI:

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

3adayu y4ebHoU OuCyUMNUHbI:

- O3HaKOMIEeHE C OCHOBHbLIMU TOMOMOrMYECKUMUN CTPYKTYpamu;

- OBMajeHve OCHOBHbIMW MeToAaMu pelleHuUs 3ajad, BblpaboTka HaBbIKOB U YMEHWUA MO
NPUMEHEHUIO MNOJSTYYEHHbIX 3HaAHUK MpPU pelleHnn 3agjad anddepeHumansHoOM reomeTpum u
TOMONOMMN 1 ApYyrnx MmaTeMaTn4ecknx ANCLMNInH

10. MecTo yyebHOM AncuunnuHbl B cTpykType OOIT:

Bnok 1. ObasaTtensbHas YacTb

[nsa ero ycnewHoro ocBoeHnsi Heo6xoauUMbl 3HAHUA U YMEHUSA, NPUOBpPETEHHbIE B pesyrnbraTte
obyyeHns no npedwecTBYOWUM OUCUMNIIMHAM: MaTeMaTuyeckuin aHanui, anrebpa,
aHanuTnyeckas reomeTpus.

CTyoeHT pgomkeH cBOOOAHO BnageTb MaTteMaTUyecKuM aHanua3om, 3reMeHTaMy JFIMHEWHOW
anrebpsbl, 06nagatb NOMHBLIMU 3HAHUSMWN Kypca aHanUTUYEeCKOM reoMeTpuUMn.

11. KomneTeHUuun 06yqa|ou4eroc;|, CbOpMMpyeMble B pe3yibTaTé OCBO€HUA ANCUUNIJINHDbI:

Koga HassaHwne Koa(bt) WuamkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHus
KoOMneTeHunn
OriK-1 CnocobeH OlK-1.1 | ObnapaeTt 6a30BbIMU 3HaTb: KOHLeNTyarbHble OCHOBbI
KOHCYJ1bTUPOBATb U 3HaHUAMMN, MeTOo[0B pelleHna 3aaad B npe,u,meTHoﬁ
MCNoNb30BaTb nonyvyeHHbIM1 B O6J‘IaCTI/I; OCHOBHble MeTOoAbl
dyHOaMeHTanbHble obnactu AokasatenbCcTBa MaTeMaTUYeCKnX
3HaHuA B obnacTtu MaTeMaTu4eCKmX U YTBEPXOEHWN
MaTemMaTU4ecKoro (MnKn) ecTecTBEHHbIX YMeTb: hopmynnpoBaTh NOCTAHOBKU
aHanuaa, HayK OCHOBHbIX 3aga4 anddepeHumnansHon
KOMMEKCHOro U reomMeTpun 1 TOMONOrnn, B TOM YUCne Ha
YHKLMOHANbHOIro MHOroobpasusix, popmynmpoBaTthb u
aHanusa anrebpbl, AOKa3blBaTb TEOPEMbI CyLLECTBOBaHUS,
aHanuMTU4eckon €AVHCTBEHHOCTW, KOPPEKTHOW NOCTAHOBKM
reomeTpum, 3agay gudbdpepeHumansHOM reoMeTpum u
anddpepeHumansH Tononoruu.
Ol reomMeTpum U Bnagetb: TeopeTMyeckumMmn Nogxogamu K
Tonosnoruu, pelueHunio 3agad anddepeHuymnanbHom
anddpepeHumansH reoMeTpun 1 TOMOSOMK; HaBbIKaMK
bIX YPaBHEHWN, paboTbl B UHpOPMALMOHHBIX
ONCKpPETHON COBpPEMEHHbIX cUcTeMax
MaremaTuku OlK-1.2 | YmMeeT ncnonb3oBatb 3HaTb: 3apybexxHyto U OTEe4EeCTBEHHYI0
MaTeMaTn4eCcKomn DasoBble 3HaHWA B nvuTepaTtypy B obnactu
NOrnKN, Teopun obnactm AndepeHumansHoOM reoMeTpum u
BEPOATHOCTEWN, MaTeMaTU4eCKUX u Tononoruu , obwue opmbl
MaTeMaTn4eCcKomn (Mnn) ecTecTBEHHbIX 3aKOHOMEPHOCTU TEopUn
CTaTUCTUKN U Hayk B anddepeHumanbHON reoMeTpumn 1
cnyyanHbix npodeccrnoHansHom Tornonormu
npoLEeccoB, OEeaTenbHOCTU YMeTb: Mcnonb3oBaTe METOAbI, CNOCO6bI
YNCNEHHbIX peLleHns 3agad B NpegMeTHon obnactu
MEeTo0B, BrnageTb: UCTOYHUKaMK MHGOpMaLmu,
TeopeTnyeckomn HaBblkamMun paboTbl C NUTEPATYpPON,
MEXaHWKM B WH(OPMALMOHHBIMY CUCTEMAMMU
npodpeccroHanbHo | OMK-1.3 | iMeeT HaBbIku BbiGopa | 3HaTb: METOAbI pelleHus 3aaa4 B
i AesATeNbHOCTM MeTO40B peLleHns obnactn auddepeHumnansbHom
3agay reoMeTpun 1 TONONormn
npodeccroHanbHom YMeTb: BbIOMpaTh KOHUENTyarnbHble
0eaTenbHOCTU Ha MeTOoAbl pelleHns 3agad
OCHOBe TeopeTnyeckmx | anddepeHumnansHOM reomeTpum u
3HAHWN TOMNonormm
BnageTtb: MeTogamMm camocTOSITENBHOTO
00yYeHMs HOBbIM 3HaHMAM U cnocobamu




UX NpUMeHeHuns B obnacTu
AnddepeHumansHoOM reoMeTpun un
TOMOoNorMu
YK-1 CnocobeH YK-1.1 | AHanusupyeTt 3HaTb: COCTaBMsoLWME YacTh B 06nacTtu
OCYLLEeCTBNATb npobnemHyto cutyaumio | andpcpepeHumansHom reoMmeTpum
MOUCK, Kak cuctemy, BbISIBMASA TOMOJOMMK, NX CBA3M
TEOPUTUYECKUIA ee cocTaBnsoLme 1 YMeTb: pelwaTb 3agayu
aHanms n cMHTe3 CBS3U MeXay HUMU AnddepeHumanbHoOM reoMeTpun 1
nHdopmaLmu, TOMOJIOTMKN KaK CUCTEMY, BbISIBUTb
NPUMEHATb coCTaBnfALune YacTu, ycTaHaBnmMBaThb
CUCTEMHbIV Noaxon, CBSA3U MeXOy HUMK
ANs pelleHns BnageTb: MCTOYHMKaMM nHdopmaumm,
NoOCTaBIEHHbIX HaBblkaMun paboTbl C NUTepaTypon,
3agad HanpaBneHHbIMU Ha peLLeHne
NpoGnemMHbIX CUTyaunin NnpeamMmeTHOM
obnactu
YK-1.2 | Vicnonb3ysa noruko- 3HaTb: KOHLUEeNTyarnbHble OCHOBbI
MEeTOA0MN0orM4Yeckui MEeTOO0B peLleHusi 3agay B obnactu
WHCTPYMEHTapui, AnddepeHumnanbHOM reomeTpun u
KPUTMYECKM OLIEHMBAET | TOMOMOrnm
HaOeXHOCTb YMeTb: pabotaTb C pasnuyHbiMu
WUCTOYHUKOB WUCTOYHMKaMUN Hay4HOW MHpopmMauun,
WHopMaLuw, NCMNOMb3ys NOrMKO-MeTOANYECKNN
COBPEMEHHbIX WHCTPYMeEHTapuii
KOHLIenumm Bnagetb: HaBblkamu paboThl B
dunocodckoro un WHPOPMALIMOHHbBIX COBPEMEHHbIX
coumanbHOro xapakrepa | cuctemax, KpuTepusMmn npoBepKu
B CBO€EW NnpeMeTHOMn WCTOYHMKOB MHGOpMaLK
obnactu
12. O6bem AuCUUNNUHBbI B 3a4eTHbIX eAuHuuax/yacax B COOTBETCTBUU C YYE€OHbIM

nnaHom — 3/ 108.

Popma NpoMeXyTOHHOM aTTecTalum: 3a4ErT.

13. TpyRoémkocTb nNo Buaam y4yeb6Homn paboTbl:

TpyaoeMKkocTb (Yachbl)

Bug yuebHon paboTtbl Bcero Mo ceMSeCTpaM
AyauTopHbIE 3aHATUSA 68 68
B TOM YUCIIE: nekyum 34 34
npakTn4eckmne 34 34
naboparopHble
CamocTosiTensHas pabora 40 40
UToro: 108 108

13.1 CopepxaHue pa3genoB AUCLUNIIUHDI:

Ne Peanusayus
n/n pasgena
HanmeHoBaHuve pasgena OUCUMMITVHBI C
CogepxaHve pasgena gUCLMNIUHGI
OUCUUNIWHBI MOMOLLbIO
OHnauH-Kypca,
QYMK *
1. Jlekuum
1 Mnockune n lMnockue kpuBble. KacaTenbHbIi BEKTOP. HaTypanbHbIn https://edu.vsu
NPOCTPAHCTBEHHbIE napameTp MrocKon KpuBon. Hopmarnb, KpMBU3Ha. .ru/enrol/index.
KpUBbIE. [MpocTpaHcTBEHHBIE KpuBble. Dopmynbl PpeHe. php?id=9707
2 lMoBepXHOCTb, lMoBepXxHOCTb, KacaTerbHas NnockocTe. MeTpuka
KacaTenbHas MIOCKOCTb. | KacaTernbHOW NIIOCKOCTU. MeTpuka NoBEPXHOCTH
MeTpuka KacaTenbHon




nnockoctu. MeTpuka
NMOBEPXHOCTU
3 BTopas kBagpatuyHas BTopas kBagpatuiHasa doopma. HopmanbHasi KpuBusHa
dopma. HopmanbHasi NOBEPXHOCTH.
KpMBM3HA MOBEPXHOCTM.
4 MHoroobpasusi. OnpegeneHune rnagkoro MHOroobpasusi, npumepbl. KapThl,
aTnachbl, 3ameHbl koopanHat. OnpegeneHve rnagkon
(YHKUMM Ha MHOroobpasun. NoBepxXHOCTN Kak
MHoroobpasusi. Teopema YutHu (6e3 gokasatenbLcTsa)
MpoekTuBHaa NnockocTb. KacaTtenbHoe NpocTpaHCTBO.
KacaTenbHoe paccrnoeHune. KacatenbHoe oTobpaxeHue.
OnddepeHuman otobparkeHus.
2. MNMpakTnyeckne 3aHATUA
1 Mnockue n Mnockne kpuBble. KacaTenbHbI BeKTOp. HaTypanbHbIi https://edu.vsu
NPOCTPaHCTBEHHbIE napameTp NroCcKou KpuBor. Hopmarnb, KpMBU3Ha. .ru/enrol/index.
KpuBble. MpocTpaHcTBEHHbIE KpuBble. PopmMynbl DpeHe. php?id=9707
2 MoBepXHOCTb, lMoBepxHOCTb, kacaTernbHas nrnockocTs. MeTpuka
KacaTenbHas NNOCKOCTb. | KacaTenbHOW NNockocTu. MeTpumka NOBEPXHOCTM
MeTpuka kacaTensHon
nnockoctn. MeTtpuka
NMOBEPXHOCTHU
3 BTopas kBagpatuyHas BTopas kBagpatudHasa popma. HopmanbHas KpuBrsHa
dopma. HopmarnbHas NOBEPXHOCTM.
KpMBM3HA MOBEPXHOCTM.
4 MHoroobpasaus. Onpepenexuve rmagkoro MHoroobpasus, npumepsl. KapTol,
aTtnachbl, 3aMeHbl koopauHaT. OnpegeneHune rnagkomn
YHKLMN Ha MHOroobpasun. NoBepXxXHOCTH Kak
MHoroobpasus. Teopema YntHu (6e3 gokasaTenncrea)
MpoekTnBHasA NNockocTb. KacaTtenbHoe NpoCTpaHCTRO.
KacaTtenbHoe paccnoenune. KacatenbHoe oTobpaxeHue.
OundpdepeHuman otobpaxkeHus.
13.2 Pasgenbl AUCUUNIIUHBLI U BUAbI 3aHATUN:
No Bugbl 3aHsaTMI (4acoB)
- HaumeHoBaHuWe pasgena gucumnivHbl Mpaktn- | Jlabopa- | CamocTtoaTenb-
n/n JNekumn Bcero
yeckne TOpHblE Hasa paboTta
1 | MNnockne n NpoCTPaHCTBEHHbIE KPUBBLIE. 8 8 10 26
2 | lNoBepxHOCTb, KacaTenbHas MNMOCKOCTb. 9 9 10
MeTpuka KacaTesnbHon NSIOCKOCTH. 28
MeTpurka NOBEPXHOCTU
3 | Btopas KBagpaTudHasa dopma. 9 9 10 8
HopmanbHas KpMBM3Ha NOBEPXHOCTW.
4 | MHoroobpasus. 8 8 10 26
Utoro: 34 34 40 108

14. MeTogn4yeckune ykasaHuA Ans odbyyarowwmxcsa no 0CBOEHNIO ANCLUNIIUHDI

B npouecce npenogaBaHus AUCUMMMNHBI UCNONb3YKOTCA Takne Buabl y4ebHon paboTbl, Kak
NeKkunn, npakTU4Yeckne 3aHATUS, a TakkKe pasnuyHble BUAbl CAMOCTOATENIbHOM paboThbl
oby4varowmxca. Ha nekuuax pacckasbiBaeTcsl TEOPETUYECKMM MaTepuar, Ha MpaKTUY4eCKUX
3aHATUSAX PeLLaTCs NPMMEpPbI N0 TEOPETUYECKOMY MaTepuany, NpoYnTaHHOMY Ha NEKLMUSIX.
Mpu n3yyeHun kypca «OudpdepeHumanbHas reomeTpus u Tononorua» obyyawowmmcs cnegyet
BHMMAaTENbHO CNyLLaTb WU KOHCMNEKTUPOBATbL Matepuarn, nanaraembli Ha ayauTOPHbIX 3aHATUSAX.
Ona ero nNOHMMaHWMA W  KA4YeCTBEHHOrO  YCBOEHMSI PEKOMEHAYyeTcs  creaywouias
nocnenoBaTeNibHOCTb AENCTBUMN.

1. lNMocne kaxgow nekuum cTygeHTaMm pekoMmeHayeTcs noapobHo pasobpaTb NPOYMTaHHbLIV
TEOpETUYECKUA MaTepuan, BblyunTb BCe onpeaeneHna n opMynmpoBKkM TeopeMm, pasobpaTb
npuMepbl, peleHHble Ha nekumn. [lepen cnegywowen nekumn ob6si3aTenbHO NOBTOPUTH
MaTepuan npegblayLwen nekunn.



2. MNepen npakTU4eckMM 3aHATMEM 006s3aTenbHO MOBTOPUTH NEKUMOHHbIM MaTepuan. llocne
NPakTUYeCcKoro 3aHATUS elle pa3 pa3obpaTb pelleHHble Ha 3TOM 3aHATUM MpUMepbl, nocne
4Yero MNPUCTYNUTb K BbLINOMIHEHMIO AOMalLHero 3ajaHus. Ecnv npu peweHun npumepos,
3aJaHHbIX Ha A0M, BO3HUKHYT BOMPOCHI, 06s3aTenbHO 3aAatb Ha criefylowem MnpakTu4ecKkoM
3aHATUN UK B NPUCYTCTBEHHbIN Yac npenogasaTersto.

3. lNpu nogrotoBke K MpakTUYECKMM 3aHATUSIM MOBTOPUTbL OCHOBHbIE MOHATUS NO Temam,
n3yunTb NpumMepbl. Pewas 3agaydn, npeaBapuTefibHO NOHATb, KAKOW TeopeTUyYeckun maTepuan
HY)XHO wucnonb3oBatb. HameTuTb nnaH peweHusi, nonpoboBaTb Ha €ro OCHOBE pelnTb
npakTuyeckue 3agaqw.

4. Kpome 00bI4HOro Kypca B cUCTEME «OJIEKTPOHHbIA YHUBEPCUTET», BCe Heobxoaumble AOis
YyCBOEHUS Kypca mMaTepwuansl pasMeLLeHbl TaKxe Ha caunte dakyneTeTa
https://math.vsu.ru/wp/?page_id=937.

15. lMepeyeHb OCHOBHOM UM [AONOSIHUTENILHOW nUTepaTypbl, pecypcoB WHTepHerT,
HeobXxoAUMbIX AN OCBOEHUA AUCLMUNSIUHDBI:

a) OCHOBHas nutepaTtypa:

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.
domeHko.- M.: URSS, 2015.- 415 c.

6) AononHuTensHaa nutepaTtypa:

Ne n/n NcTouHmK
CtuHpoga H. MNepBbie noHsaTusA Tononoruun: NeomeTpusi oToObpakeHUIn OTPE3KOB, KPUBbIX, OKPY>KHOCTEN U
3 kpyroB / H. CtuHpog, Y. Yunh; lMep. ¢ aHm. . A. BanHwTtenHa.—HoBoky3Heuk: HoBoKy3HeLl,. dus.-

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

4 vcenen., 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 1 HenpepbiBHOrO otobpaxeHus. /HO.E.
nuknux // CopocoBckuin obpasoBaTenbHbir xypHan.- 2000.- T. 6.- Ne 11.- C. 116-121.

7 Moropenoe A. B.. QuddepeHumansHaa reomeTpus: Yueb. onsa ctyd. mart. crnew. yH-TOB U ned. WH-ToB./
A.B. MNoropenos.—6-e uag., crep.—M.: Hayka, 1974.—176 c.

8 Muknux KO.E. Tononorns n auddepeHuymnansHas reometpusa (Matoe usganue) / KO.E. MMuknux.-
BopoHex: BI'Y, 2010.- 100 c.

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

10 Mmuknux KO.E. TeomeTpusi MHoroobpasmii, MOTMBMPOBAHHAsE MaTemMaTtudeckon dusmkon. MN3gaHue
BTOpOe, nepepaboTtanHoe / KO.E. Muknux.- BopoHex: BI'Y, 2009.- 132 c.

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

MapaTtenbctBo CI16IY, 2000.- 208 c.

B) MHOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHbIE PECYPCHI

Ne n/n McTouHuK

12 http://mww.lib.vsu.ru- AnekTpoHHbIn kaTanor 3HB BI'Y

13 https://lanbook.lib.vsu.ru- OnekTpoHHO-6MbnNnoTevHas cuctema usgarenscrea «J1aHb»
14 https://edu.vsu.ru/enrol/index.php?id=9707- OneKTPOHHLIN KypC

15 https://math.vsu.ru/wp/?page _id=937 — Cant cakyneteta

16. NMepe4veHb y4eOHO-MeTOANYECKOrO 06ecneyeHns Ansa cCaMoOCTOATENIbHOM PaboThbl:

Ne n/n McTo4uHnK
MuweHko A.C., domeHko A.T. Kypc anddepeHumnansHor reometpumn n tononornn. / A.C. MuLieHko,
1 A.T. domeHko A.T. - M.: duamatnur, 2010.- 512 c.

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



https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
http://www.lib.vsu.ru-/
https://lanbook.lib.vsu.ru-/
https://edu.vsu.ru/enrol/index.php?id=6025-
https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

> Bopucosuy HO.I'. Beeaenune B Tononoruto. / KO.I'. Bopucosud, H.M. bnusHskos, A.A. N3pannesud, T.H.
domeHko.- M.: URSS, 2015.- 415 c.

3 MonoxeHne 06 opraHu3auMnm CaMoOCTOSATENbHOMW paboTbl  obyvarowmuxca B BopoHexckom
rocyapCTBEHHOM YHUBEpCUTETE

17. WHdopMaUMOHHbLIE TEXHONOrMu, ucnosnb3yemMmble AnNs peanusauum y4ebHoOM
AUCUMNSINHBI, BKMKOYasas nporpamMmHoe obecneyeHne U MHGPOPMaALMOHHO-CNpPaBOYHbIE
CUCTEMbI:

OucumnnmHa MoXeT peanuaoBbiBaTbCA C NPUMEHEHUEM AUCTaAHUMOHHBIX obpa3oBaTeribHbIX
TEXHOSOrMKW,  Hanpumep, Ha nnatgpopmMe  «ONEKTPOHHbIN yHusepcutetr  BlY»
(https://edu.vsu.ru/enrol/index.php?id=9707).

MepeyveHb HeobxoaumMoro nporpammMHoOro obecneyeHus: onepaumoHHasa cuctema Windows mnm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla Firefox, Opera nnm
Internet.

18. MaTepuanbHoO-TeXHU4YeCKoe obecrneyeHme AUCUUNSIUHbI:

CneuunanunsnpoBaHHasa mebenb.

[ns camocTosiTenbHOM paboTbl NCNOSb3YETCHA KNacc C KOMMbIOTEPHON TEXHUKOW, OCHALLEHHbIN
HeobXoOMMbIM MNPOrpaMMHbIM  obecrneyeHneM, ONEKTPOHHbIMKU  y4ebHbIMM nocobusamn
3aKkoHogaTenbHO - NPaBOBOM W HOPMATUBHOM MOMCKOBOW CUCTEMOW, MMEKLWMA BbIXOL B
rnodanbHyo ceTb.

19. doHA OLIEHOYHbIX CPeACTB:

OueHoYHbIe cpeacTBa ANA NpoBeAeHUs TeKyLen U NPOMEXYTO4YHOM aTTecTauum
MopsaoK  OUEeHKM OocBOeHusi  obyyarwmmmucs  yd4yebHOro  matepuwana  onpegensiercs
cogepXxaHnem cnegyrumx pasgenos AUCUUNANHLI:

No H WHankaTop(bl)
o anMeHoBaHuWe pasaerna
KomneTeHumsi(n) [OCTWXKEHUs OueHouYHble cpeacTBa
n/n OVCUMNIIMHBI (Moayns)
KOMMEeTEHLMM
1 lMnockune n NpocTpaHCTBEHHbIE OrllK-1, OrlK-1.1, OMNK-1.2, | JomalwHne 3agaHus,
KpuBbIE. YK-1 YK-1.1 KOHTponbHaga pabota Ne 1
MoBepxHOCTb, KacaTenbHas [omalwHne 3agaHus,
2 nnockocTtb. MeTpuka OrlK-1, Or1K-1.1, OlK-1.2, | koHTponbHasa pabota Ne 1
KacaTesrlbHON NJIOCKOCTH. YK-1 YK-1.1
MeTpurka NOBEPXHOCTU
BTopasi kBagpaTtuyHasa dopma. OMK-1 OMK-1.2. OMK-1.3 [omalwHne 3agaHus,
3 | HopmanbHas kpuBM3Ha VK-1 ' YKl 5 "~' | KOHTponbHasi paboTa Ne 1
NOBEPXHOCTM. )
4 MHoroo6pasaus. OrlK-1, OrlK-1.1, OMNK-1.2, | JomaluHne 3agaHus,
YK-1 OlK-1.3, YK-1.1 KOHTponbHasa pabota Ne 1

lMNepeyveHb BONPOCOB K
3K3aMeHy, ycnellHas cgada
KOHTPOJTbHOM paboThl

MpomexyToyHas aTTecTaums
dopma KOHTpONS - 3K3aMeH

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

20.1. TeKywWwmin KOHTPOIb yCNeBaeMoCTH

KoHTponb ycneBaemMocTM MO AUCUMMNNMHE OCYLLECTBNSETCS C MNOMOLLbI  CreaytoLmx
OLIEHOYHbIX CPEACTB:

HdomawHue 3adaHusi:

[lo meme 1. [1nocKkue u npocmpaHCcmeeHHbIE KpUushbIe

A.C. ®epeHko. COopHMK 3agjay no guddepeHunanbHon reomeTpun: ydyebHoe nocobue /
®epeHko A.C .— M. : Hayka, 1979 .— 266 c.

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




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

A.C. ®epeHko. COopHMK 3agay no guddepeHumansHon reomeTpun: ydebHoe 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 auddepeHumansHon reometTpun: yvyebHoe 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 Ansi KOHTPONILHOW paboThbl Ne1:

KoHTponbHO-nameputenbHbin matepuan Ne 1.

3apaHue Ne 1
Teopema. lycTb X — TOMonormyeckoe MPOCTPAHCTBO C Tononornen t, Y — TOMonorn4yeckoe

NPOCTPaHCTBO C Tonosniormen o n F. X — Y — HenpepbiBHOE oTobOpaxeHne. Ecnu X komMnakTHo,
TO 1 F(X) KOMNakKTHO.

3apaHue Ne 2
B npon3BonbHOM TONONOMMYECKOM NPOCTPAHCTBE OTKPbIThIE M 3aMKHYTble MHOXECTBa CBS3aHbl
ApYyr C Apyrom crneayroLwmnm obpasom:

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

6) 3aMKHYTOE MHOXECTBO BCerfa siBNAeTcs AOMNOSNIHEHNEM [0 BCEX OTKPbITbIX

B) 3aMKHYTO€ MHOXECTBO BCEraa siBnsieTcs nepecevyeHmeM AByX OTKPbITbIX

r) NnpaBuUNbHbIA OTBET 34E€Cb HE yKa3aH

3apaHue Ne 3
KakoBa npaBunbHasa bopMynMpoBKa KpUTepust HenpepbIBHOCTU oToOpaxeHus f, gencraeyoLLero
N3 TOMOMOrMYECKOro MPOCTPaHCTBa X B TOMOSIOTMYECKOEe MPOCTPaHCTBO Y: oTobpaxeHue f
HenpepbIBHO TOrAa U TOMbKO Toraa, korga

a) npoobpas nboro oTKkpPbLITOro B Y MHOXECTBa OTKPbIT B X

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

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

r) npoobpa3s nboro oTKPbLITOro B X MHOXECTBa OTKPLIT B Y

3apaHue Ne 4
[Be noBepxHocTH r(u,v) n R(u,v) conpmnkacarTcs, ecnm npu COOTBETCTBYHOLEM BblbOpe cnuctem
KoopauHar (u,v)
a) OHM nepeceKarTCcs B HEKOTOPOM TouKe (u*,v*)
0) OHM nepecekarTcs B HEKOTOPOW TOYKe (U*,v*) U B 3TOM TOYKE COBMagalT UX Nepsble
YacTHblE NPOM3BOAHbLIE
B) OHM NMepecekalTCss B HEKOTOPOM Toudke (U*,v*) 1 B 9TOM TOYKE COBNagakT UX NepBble
YacTHble NPOM3BOAHbIE N BTOPbIE YaCTHbIE NPON3BOAHBbIE
r) OHWM NepeceKkalTCa B HEKOTOPOW TOYke (U*,v*) 1 B 3TON TOYKE COBMAAAT TOSbKO WX
BTOpbI€ YaCTHblE NPOM3BOAHbIE



3apaHne Ne5. 3agava Ha nNATepky.

Ha TpeyronbHuke ABC B NNOCKOCTM 3agaTb CTPYKTYpPY OOHOMEPHOro rnagkoro MHoroobpasus,
T.e. MpeobsBUTb TaKOW artnac, 4YTO 3aMeHbl KOOpAMHAT Mexdy ero kKaptamu SBhsiTCA
rnagkumu.

Tekywmn KOHTpPONb npeactasnsgetr cobou NPOBEPKY YCBOEHUA y4ebHOro marepuana
TEOpeTUYECKOro N NPakTUYECKoro Xxapakrepa, peryfisipHoO OCyLLECTBIISIEMYIO HA 3aHATUAX.

Llenb Tekywiero kKoHTpons:

OnpepgeneHne ypoBHS CCOPMUPOBAHHOCTU MNPOECCUOHANTbHBIX KOMMETEeHUMA, 3HaHUN U
HaBbIKOB AeATEeNIbHOCTM B 06nacTu 3HaHW, n3naraemMbix B Kypce.

3ajaun TekyLlero KOHTponA: NPoBeCTU OLEeHNBaHNe

1. YpPOBHSI OCBOEHUSI TEOPETUMYECKUX U NPaKTUYECKUX MOHATUW, HayYHbIX OCHOB
npodeccnoHanbHoOW AeaTeNbHOCTY;

2. CTeNeHn roTOBHOCTM ObyyaroLeroca NpUMEHsTb TeopeTuYeckne N NpakTu4yeckne 3HaHna m
npodeccuoHanbHO 3Ha4YMMyH MHOpMaLMO, CHOPMUPOBAHHOCTU KOTHUTUBHBIX YMEHUNA.

3. nNpuUOBpPETEHHbIX YMEHWW, NPOdECCUOHANbHO 3HaYUMbIX ANd  NpodeccMoHanbHON
AeATerbHOCTW.

TekyliMin KOHTpPOMb nNpedHasHayeH pAnd npoBepkuM Xxoda W KavectBa (popMMpOBaHUS
KOMNeTeHUnn, CTUMynNupoBaHus Yy4dyebHon paboTbl obyy4aeMbix W COBEpPLUEHCTBOBaHUSA
METOAMNKN OCBOEHUS HOBbIX 3HaHUN. OH obecnednBaeTcsl NPOBEAEHNEM KOHTPOSIbHON paboThl.
B xoge koHTponbHOM paboTtbl obydarouwemycs Bblgaetcas KMM ¢ nepeyHem  3agaHuni um
npegnaraeTcs pewnTb JaHHble 3adaHud. B xoae BbINOSHEHUSA 3a4aHUA HemMb3s NoSfb30BaTbCA
nobon nuTepaTypon N KOHCNEKTOM fEKUUIN, orpaHnyeHune no speMmeHn 90 MUHYT.

Ecnn Tekywasa attectauuMsi npoBOAUTCS B OUCTaHUMOHHOM (popmaTte, To oby4varowmincs
AOIDKEH MMEeTb KOMMbIOTEP W OOCTYN B CUCTEMY «OMNEKTPOHHbIN yHMBepcuTeT». Ecnn y
oby4atowerocss OTCyTCTByeT Heobxogumoe obopyaoBaHMe wnuM AOCTYyn B CUCTEMY, TO OH
06s3aH coobwmnTb NpenogasaTenito 06 aTom 3a 2 paboumx AHA. Ha KOHTponbHyk paboTy B
ANCTAHLUNOHHOM pexnme 0TBOAUTCA orpaHudeHmne no spemeHn 120 MuHyT.

20.2. NMpomexyToyHaa aTrectauums

[MpomexyTodHasa aTrectaumnsa npegHasHavyeHa AONns onpeferieHus YpoBHS OCBOEHMS BCEro
obbema  y4yebHOW  auvcuunnuHbl.  [lpomexyToyHasa  aTTectauMss N0 OMCUMUNMWNHE
«dnpdepeHunansHaa reomeTpus U Tonomnorua»  nposoauTtca B dopme  3adyérTa.
lMpeaHasHayeHa aonsa onpegeneHns ypoBHSA 0CBOEHUS BCero obbema y4ebHom ANCUMNITNHDI.
lMpomexyTovHas aTTecTauums, Kak npaBuo, OCyLLEeCTBNAETCA B KOHLe cemecTp. PesynbTathl
Tekywen artrectaumm obyyalollerocs no peweHuio kadegpbl MOryT OblTb YYTeHbl Mpu
npoBedeHnM MNPOMEXYTOYHOM aTtTecTaumn. [lpu Hecormacum CTygeHTa, emy [aeTcs
BO3MOXHOCTb MPOWTU MPOMEXYTOUHY0 aTtTectaumio (6es yyeta ero Tekywmx aTrectauun) Ha
OOLLMX OCHOBAHUSAX.

lMpy npoBedeHWN 3a4eTa Y4UTbLIBAOTCA pesyrbTaTbl KOHTPOSibHOW paboTbl. [Ona nonydeHus
OLEHKN «3a4TeHO» Ha 3ayeTe y oby4arollerocs OOSMKHbI MMETbCA UIM OLUEHKa «3a4TeHO» Mo
KOHTpONbHOM paboTe wnu CTyOAeHT LOMKEeH pelwuTb COOTBETCTBYKOLUME 3ajavvM B xoae
npoBefeHns 3ayeta. KoHtponbHasa paboTta — no 10 6annoB 3a kaxgyk npaBUibHO PELLUEHHYIO
3aga4vy KOHTporibHOW paboTbl. Mpyn nonyyeHnn He MeHee MNONOBMHbLI HanmoB BbICTaBMASETCS
OLIEHKA «3a4TEHO.

[MpuMepHbIM NepeyYeHb BONPOCOB:
[Mnockas kpusas

KacaTenbHbI BEKTOP

[nvHa gyrn. HatypanbeHbIin napameTp

KpuBusHa

O WIN|F

Hopmarnb kpusou




6 Yron mexgy KpusbiMu

7 dopmynebl PpeHe

8 [MpocTpaHCTBEHHbIE KPYBbIE

9 Penep ®peHe

10 | lNoBepxHOCTb. KacaTenbHas nyioCKOCTb

11 | lNepBas kBagpaTnyHasa dpopma

12 KpuBu3Ha B JaHHOM HanpasJieHuu

13 BTopas kBagpartnyHas doopma

14 | [MaBHbI€ KPUBU3HbI NOBEPXHOCTH

15 | Tunbl TOYEK MOBEPXHOCTU

16 | 3amMblkaHMe MHOXecTBa

17 | HenpepbiBHbIE OTOBPaXeHUs

18 | Nl'omeomopuam

19 | encteusa Hag npoCTpaHCTBaMum

20 | CBA3HOCTb

21 | Tononornyeckoe NpocTpaHCTBO

22 | Tunbl TOYEK NPOCTPAHCTBA OTHOCUTENBHO AAaHHOIO MHOXeCTBa
23 | KomnakTtHOCTb

24 | Tononornyeckne MHoroobpasus

25 | Knaccudgukaumsi AByMepHbIX MHOroobpasunm

OnucaHue KpuTepueB U LUKarbl OLLeHUBAHUA KOMNEeTEeHUUN (pe3ynbTaToB 00y4YeHUs) npu
NPOMEXYTOYHOMN aTTecTauuu.

Bug OueHka Kputepumn oneHok

aTTecTauum

3aveTt 3ayTeHo [na nonyyeHns 3adeta HeOOBXOAMMO 3HATbL ONpeaerieHNs OCHOBHbIX MOHATUIN
Kypca, yMeTb UNoCTpMpoBaTh OTBET NpUMepPaMu, 3HaTb OCHOBHLIE TEOPEMbI
Kypca.

3avet He 3a4TeHo Ecnun He BbINOMHEHO, NO KpanHen Mepe, OAHOM M3 YCNOBUIN 3a4eTa

20.3 ®PoHA oOueHOYHbIX cpeacts copMUPOBAHHOCTHU
pekoMeHAyeMbI ANA NpoBeAeHUA AMarHocTUYecKux pador

KOMMNEeTeHUUN CTYAEHTOB,




Kol Hebop 7 nofMHOMEcTE MHOKECTRER X HEIRBASTCH Tonoaoreell, ecoom on obnanaer
caeayompEse croforeasi: (1) X B nycToe MEOMECTES EXQIAT B T

{ii:: Of L IHHEHRE 000 YHCIA MEOHECTE W3 T IDHHEIERET 7]

(iil) nepecevenie KOHEMHOD YHCIA MHEOHECTE M3 T HPHHALIEKAT T.

Ecom wabop v zagsn, (X, 7) sasmesercs

B.j TOMNNIONHYeCKHM IMTPOCTDAHCTROM:

E:: JHHEEAHRIM TROCTRAHCTEOM;

B METPHYECKHM IPOCTPAHCTROM.

N2 Touks rp Tonoaoraseckoro npocrpascres (X, 7) Hazkpaerca npegensroll Toukol
muomecTea A O X, econ B aBol ee ORPECTHOCTH COMEREATER TONKA w3 A

a) He pARHAH xj}

6) paHan ;.

N3 Orrofpassesns F' mazmeserca ... B Touke © & X, ecan aan aboll okpecTHOCTH
UV € & rouxn f(r) & ¥V cymecrayer oxpecrioers V' & 7 tossn £ 8 X texas, 9To us Toro,
wro rodks T npuHagaesorr Vocaeayer, wro fz') npasanaeser U

a) HeNnpepLIBHEIM;

6) madubeperippyenea.

Ned Tonosoruseckos npocTpeRcTEs [ X, T) HazkRaeTca auselHo CRASHEM, 8Cin mobne
Ero JIBE TOYKH MOWKHO COSJIHENTE .. [V TEM.

A) HeNpepPLIBHEIM;

6] npepRBRCTREM.

Ko Tonoaoruseckos NROCTRRHCTED HASREBRSTCH KOMIAKTHRIM, SCiH W2 JEO0ro ero
OTEPRITOND IOKPRTHE MOKEO BREUEIHTE ... [IOAIIOKPRITHE.

A) KOHedHOE;

E:: CHETHOS.

Neb FHlenmerca an aHEOE MHOSKECTRED TOINOMIOUHYEECKHE TROCTRRHCTEOM: X — npous-
BOLHOE MHOBECTED, T COAEDHET Boe [IOJIMHEOMREcTEA MHomHecTBE X T

Al

N7 Tlyeere. A [0, 1] orpesok semecreennoll npasofl B! ¢ oBnrasoll Tononorned,
TOrIA MHOKECTED BEY TpeEHm Todex () 1] pasao?

(0.1)

K& Tlyers X B! ¢ ofkssoll Tonororsed n -::[], 1.4  X. Torpa rpasnga A
COCTOMT 3 TOHeR T

0,1

N [lyere X B! ¢ ofmranoll ronosorunel m A -::E, 11}, A ¢ X. Torge rpasma A
COCTOMT B3 TOHeR T

B, 11

Nell) Henmercs an gaHBE0e MEOKECTEO TOIOJAOIHYSCKHM NPROCTRRHCTEOM: X — npoms-
BOJILHOE MHOMECTHO, T COCTONT M2 Apyx smuosecrs X o @7

Ja

Kputepum n wkanbl oueHMBaHmA 3agaHnm ®OC:

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

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

2) 3agaHug OTKPbITOro Tuna (KOPOTKUU TEKCT):

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

3) 3agaHug oTKpbITOro Tuna (YMcno):

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



3apaHua pasgena 20.3 peKoOMeHAYHTCA K WCMONMb3OBaHUIO MNpu npoBeaeHUun
ANarHOCTUYECKUX PpaboT C uenbl OLEHKW OCTaTOYHbIX pe3yfnbTaToB OCBOEHUA
AaHHOW AUCLUUNIINHBI (3HAHWW, YMEHWUWU, HaBbIKOB).

lMporpamma pekomeHgoBaHa HMC matemaTtudeckoro dpakynsteta npotokosnt Ne 0500-04
ot 18.06.2020 r.
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