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1. MECTO JUCLMIIINHBI B CTPYKTYPE OBPA30BATEJILHOM [TPOI'PAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBAECTCS U3yUEHHE JAHHOM:
0a30Basi MOATrOTOBKA 10 MaTeMaTHKe B 00BbEME POrpaMMbl CPETHEH IIKOJIBI;

JHMCIUTIITHBI HpOTPaMMBI OakanaBpuaTa: «AHanuTHueckas reOMETPUS»,
«dudpdepennmanbuas reomerpusi», «uddepeHunanbueie  ypaBHEHHUs», «Anrebpa u
reOMEeTpHUs»

1.2. JlucuuruimHbl, KypcoBble paOOThl W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCIATUTMHBI HE0OXOIMMO KaK MPEIIeCTBYOIIEE:

3HaHus U YMCHH:, MMOJTYYCHHBIC B XOAC HM3YUCHUA NUCHUIIIMHBI ((I/I36paHHBIe pa3aciibl
BBICIICH MaTEeMaTUKW» UCIIOIB3YIOTCS IPY HAITMCAHUH BBITYCKHOM KBATM(UKAITMOHHON PaOOTHI,
SBJISIIOTCS  OCHOBOM  JUISL  MPOXOXKIEHUS MPEJAUIUIOMHONM  (Hay4HO-HCCIIEI0BATEIbCKOM)
NPaKTUKH, HAYYHO-UCCIIEA0BATEILCKOM PabOThI, TOCYAapCTBEHHON UTOTOBOM aTTECTAIUH.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HanmenoBanme mokasaTeins 3HaueHUEe NoKa3aTes

Ha3Banue oO6pazoBaTenbHON MPOTpaMMBbI 44.04.01 Ilemarornueckoe 0Opa3oBaHUe
(Maructepckast mporpamma:
Maremaruueckoe 00pa3oBaHue)

Iudp 1 Ha3BaHHE B COOTBETCTBHH C b1.B.O/1 N30paHHbI€e I71aBbl BHICLIEH
y4eOHBIM IIJIAHOM MaTeMaTHKHU

Yactb 00pa3oBaTeIbHON MPOTrpamMMBbl BapuatuBHas yacTh: BEIOOp By3a
KonnuecTBo 3a4eTHBIX eMHHUIL / BCETO YacoB 8/288

2.2. Pacnpepnenenue yacoB 1o ¢popMam ¥ rnepuogaM o0ydeHus

= OO011ee KOJIUYECTBO YacoB
Q
Popwma S Jekuu- | mabopa- | mIpakTH- | CAMOCTOSITEIILHON dopma

oOyueHus | 2 | 2 Bcero

8 | OHHBIX | TOPHBIX | YeCKUX | pabOTHITKOHTPOJIb KOHTPOJIS

Ounas 1 1 17 - 17 56 90 JK3aMeH
Ounas 1 2 15 - 30 63 108 9K3aMeH
Ounas 2 3 - - 17 73 90 JK3aMeH
Ounasi, 32 - 64 192 288
BCETO
3aoyHas 1 1 2 - 4 90 96 9K3aMeH
3aouHas 1 2 2 - 6 90 98 JK3aMeH
3aouHas 2 3 - - 4 90 94 JK3aMeH
3aouHad, 4 - 14 270 288
BCETO

3. LEJU JUCIUATUIMHBI

OBinazneHue CTyA€HTaMU UACSIMH MOHITUSIMHM, METOJaMH MaTeMaTHKH, JieXallue B
OCHOBE KYpPCOB MaTeMaTHKH B 0O0I1e00pa30BaTeNbHbIX U NPOPECCHOHATBHBIX YYEOHBIX
YUPEKIEHUAX; CHCTEMAaTHU3UPOBAHME M PACIIUPCHHE WX MPEACTaBICHUS O TEOpUHU
OOBIKHOBEHHBIX JH(PepeHIINaTbHbIX YPABHEHUH U UX POJIH B TO3HAHUHU OKPYKAIOIIETO MUPA.




4. KOMITETEHITNM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUM KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX NH/IUKATOPDBI
N INTAHUPYEMBIE PE3VIIBTATBI ObYUYEHU A

4.1. KomnereHuuun

I1K-5. CnocoGeH MpUMEHATh 3HAHWE OCHOBHBIX MOJOXEHUH MaTeMaTH4eCKOH HayKw,
OCHOBHBIX IIOJIO)KEHUI MCTOPUHU DPAa3BUTHUA MAaTEMATUKH, IBOJIOLUM MaTeMaTHYeCKHX HIeH B
npodeCCHOHATBLHOM eATETFHOCTH MPETIOAaBATEINS BBICIICH HIKOJIBI.

4.2. VuaukaTtopbl KOMIIETCHIIUHA

[IK-5. H-1. Hcnonmp3yer pe3ynbTaThl HAy4YHBIX HCCIEAOBaHMA B cdepe Hayku u
00pa30BaHus JUIsl pellieHHs] KOHKPETHBIX NMPO(eCcCHOHANBHBIX 3a/1a4.

Komnerenumn WNunukaropel PesynbTarel o0yueHus
[TK-5. Cniocoben IK-5.1. [IK-5.1.1. YmMeer npuMeHsTh KPUTEPHH YCTONYMBOCTH
NpUMEHSTH 3HaHue | Mcmonb3yer U HEYCTOHYMBOCTH, BBIP@KEHHBIC 4Yepe3 KOpHH
OCHOBHBIX pe3ynbTaThl XapaKTCPpUCTUIECKOT'O YpaBHCHUA CHUCTEMbI
MOJIOKEHUN HAay4YHBIX BO3MYIICHUM.
MaTeMaTU4YeCKOMN WCCJICIOBAHUH B
HAYKH, OCHOBHBIX cepe HAYKHU U [IK-5-1-2. VYMmeer BBISICHATH XapakTep [IBUKEHHH
b
R — 06pa3oBaHHs s 3%I[3HHOFO KJacca, p336I/IBaTI>U (ba3OBonv IUIOCKOCTh Ha
TH HUMIITOTHUYCCKOU TONYHUBOCTU u

WUCTOPUU Pa3BUTHUS | PELICHUSA 00J1acTH ac OTHHACCKO yero 0¢

HEYCTOWYMBOCTH, HAXOIUTh OO0JacTH B  KOTOPBIX
MAaTEMaTHUKH, KOHKPETHBIX N

BO3MYIICHUS UMEIOT KOJIeOaTeIbHBIN XapakTep.
3BOJIIOLUU npodeccuoHaIbHBIX
MaTeMaTUYECKUX 3a7a4.
uaeH B
npodeCcCHOHATIbHON
JEATEIIbHOCTH
MpEIoaBaTes

BBICHIEH IIIKOJIBI.

S. I[TPOTPAMMA JJUCLATTJIMHBI

Ha3zBanue Tembl Kpartkoe copeprkanue TeMbl (BOIIPOCHI TEMBI)
Paszpgen 1.
1. Ilnockue xkpuBsie 3-r0 U 4-T0 1.1. OOume cBeneHUs O KPUBBIX 3-TO MOPSIIKA.
MOPSAKOB Knaccudukanus Herotona. Ilomrocel U momisipbl.

3ameudarenbHble KpPUBBIE 3-TO TOpsAJiIka U UX
CBOMCTBA: JCKapTOB JHUCT, Iuccouaa Jlmokneca,
cTpodomna.

1.2. O6mume cBeneHus 0 KPUBBIX 4-T0 MOPSAIKA U
uX Kiaccupukamnus. 3aMeyaTeNbHbIE KpUBbBIE 4-T0
NopsiiKa M X CBOMCTBa: kKouxouaa Hukomena,
ynutka [lackans, kapauonaa, SIULUKIONUIBI U
TUTIOIUKIIONIBI. aCTpoura, oBasibl Kaccunu,
CHHYCOMJIaJIbHBIE CIUpPAJIU, KpuBbIe [ BUIO
I'pangn.

2. KpuBble Ha TOBEPXHOCTU 2.1. Crioco6b! 3a1aHus MoBepxHOCTeH. OCHOBHBIE
reoMeTpuueckre o0beKThl B TEOPUN
MIOBEPXHOCTEN (KacaTesbHas IIOCKOCTbD,
HOpMaJlbHasl IJIOCKOCTh, KOOPIMHATHBIE JIMHUN).
JIMHUM KpUBU3HBI, aCUMITOTHYECKHE JTMHUM HA
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HOBEpPXHOCTU. ['eoie3nueckue JTMHUN U
Kparyaifime Ha moBepxHoCTH. CriocoObl
HaXO0XKJCHUS I'€0/Ie3MYECKUX Ha TOBEPXHOCTH.

Pa3nen.2

3. Cucrembl OOBIKHOBEHHBIX
muddepeHInaIbHbIX ypaBHEHUN *

3.1. OcHoBuble nonsTHs. [IpeodbpazoBanue
cucteMsbl A epeHInaIbHbIX YPaBHEHUH K
HOpMaJIbHOU (hopMe, pelIeHHs CUCTEM

g depeHIaIbHbIX YpaBHEHUH, ONTMCAHNE
JIBUKEHHUH ¢ TOMOUIbI0 U] PepeHInanbHbIX
ypaBHeHul. @a30BbIe TPACKTOPUHU U
WHTErpaJIbHbIE KPUBBIE (MpUMEpHI), (ha30BOE
pOCTPaHCTBO (OOIIUE ONPEICTICHNU).
CrannoHapHble U HECTAllMOHAPHBIEC IBUYKEHUSI.

4. OCHOBHBIE TEOPEMbBI TUHAMHUKH.
WuTerpupoBanne ypaBHEHHI JTMHAMUKHT *

4.1. OcHOBHBIE TOHATHUS AUHAMUKH. Teopembl 00
M3MEHEHUHU KOJMYECTBA JABMKCHUSI, MOMEHTA
KOJIMYECTBA JABMKCHUSI U KUHETUYECKOW SHEPTUU
TBepJOro Tena. BelBoa ypaBHeHUI Diinepa-
ITyaccona. MnTerpupoBanue ypaBHeHui Diiepa-
[Tyaccona. Teopema SIko6u 00 HHTETPUPYEMOCTH
TaKMX CUCTEM ypaBHEHUH, 4.2. IHBapuaHTHbIE
COOTHOIIIEHUS cucTeM TuddhepeHIInaTbHBIX
YpaBHEHUM, HAX0KJACHUE YACTHBIX PEIICHUI
muddepeHIanbHBIX ypaBHEHUN HA
WHBApUAHTHBIX COOTHOIIECHHUSX, TPOrPAMMHBIC
JBUKEHUSI TBEPJIOTO TENA C HEMOABUKHOMN
TOYKOU. OCHOBHBIE PE3yJIbTAThl B KJIIACCUYECKON
3a/1aue JMHAMUKH TBEPJIOTO Tela.

Paznen 3.

5. YcTOMYMBOCTD IBMXKEHUS 110
JIsnyHOBY, KpUTEPUH YCTOWIHUBOCTU™

5.1. OcHoBHbIE MIOHSTHS, KpUTepun
YCTOMYMBOCTH W HEYCTOMYMBOCTH JBHUKCHUM,
OIMCHIBAEMBIX HOPMAJIbHOU CUCTEMON

Qg depeHIMaIbHbIX YPaBHEHUH C NOCTOSHHBIMU
kodp¢uumeHTaMu  (KpUTEpUH,  BbIpaKCHHbBIE
yepe3 KOPHHM XapaKTePHUCTUYECKOTO YpaBHEHMS),
OCHOBHbIE  TeopeMbl 00  YCTOWYMBOCTH U
HEYCTOWYUBOCTHU JBHKEHUH 110 JIAIyHOBY,

5.2. Kpurepun ycTOWYMBOCTH U HEYCTOHYHUBOCTH
JIBUJKEHH, ONTMCHIBAEMBIX HOPMAJIBHOW CHCTEMOM
JBYX JTUHEWHBIX AU epeHInalIbHbIX YpaBHEHHH
C TIOCTOSIHHBIMU KO3 GUITUEHTAMH, TPUMEPHI
pelIeHus 3a/1a4 ¢ [IOMOLIBIO YKa3aHHBIX
KpUTEPUEB, HEOOXOJUMBIN U TOCTATOYHBIN
MIPU3HAK aCUMIITOTUYECKON YCTOMYUBOCTH
JIBIKECHUM, Kpurepuii Payca-1'ypsuna.

6. CTPYKTVYPA U COAEPXXAHUE JUCIHUIIJIMHBI

6.1. ®dopma oOyueHus — ouHas, Kypc — 1, cemectp — 1

HanmenoBanwus pasaciioB U TEM

KoanuectBo yacos

Jlekn. | JIaGop. | Mpaxr. | CPC | Beero




Paznen 1. 17 - 17 56 90
1. ITnockue kpuBble 3-T0 U 4-TO MOPSIKOB 8 - 9 28 45
2. KpuBbie Ha MOBEPXHOCTH 9 - 8 28 45
NTOI'O 3A CEMECTP 17 - 17 56 90

6.2. ®dopma oOydeHust — ouHas1, Kypc — 1, cemectp — 2

KonmuectBo yacoB

HanmenoBanmus pasaciioB U TEM

Jlexu. | JlaGop. | Ilpakr. | CPC | Bcero
Pa3znen 2. 15 - 30 63 108
3. CucteMbl 0OBIKHOBEHHBIX 7 - 15 32 54
Qg depeHIraIbHbIX ypaBHEHUH *
4. OCHOBHBIE TEOPEMBI TUHAMUKHU. 8 - 15 31 o4
WNHTerpupoBanne ypaBHEHUN JTUHAMUKH *
NTOI'O 3A CEMECTP 15 - 30 63 108

6.3. ®opma o0ydeHHs — OYHAs, KypC — 2, CeMeCTp — 3

KommuectBo yacos

HaunmeHnoBanus pa3aenoB u TeM Texat, | Jabop. | Tpaxr. | CPC | Beero
Paznen 3. - - 17 73 90
5. YcToiunBoCTh IBUKEHUS 110 JISMyHOBY, - - 17 73 90
KPUTEPUH YCTOWIHBOCTH™.

NTOI'O 3A CEMECTP - - 17 73 90
NTOI'O [10 KOMITIOHEHTY OIIOII 32 - 64 192 288

6.4. ®opma oOydeHwms — 3a09Has1, Kypce — 1,2, cemectp — 1,2,3

KoanuectBo yacoB

HaumeHoBaHus pa3/ienoB U TeM Texat, | Jabop. | Tpaxr. | CPC | Beero
Paznen 1. 2 - 4 90 96
1. ITnockue kpuBble 3-10 U 4-T0 MOPSJIKOB 1 - 2 45 48
2. KpuBble Ha OBEpXHOCTU 1 - 2 45 48
NTOI'O 3A CEMECTP 2 - 4 90 96
Paznen.2 2 - 6 90 98
3. CucteMbl 0OBIKHOBEHHBIX 1 - 3 45 49
T depeHIIMATbHBIX YpaBHEHHUH *

4. OCHOBHBIE TEOPEMBI JUHAMUKH. 1 - 3 45 49
WuTerpupoBanue ypaBHEHUN TUHAMUKN ™

NTOI'O 3A CEMECTP 2 - - 90 92
Pasznen 3. - - 4 90 94
5. YcroitunBocTh 1BHXeHUS 110 JIATYHOBY, - - 4 90 94
KPUTEPHH YCTOMYUBOCTU™

NTOI'O 3A CEMECTP - - - 90 90
NTOI'O 11O KOMITIOHEHTY OIIOII 4 - 14 270 288

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTposbHBIE BOIIPOCHI
Paznen 1. 3ameuaTenbHble KpUBBIE HA TUNIOCKOCTH U KPUBBIE Ha TIOBEPXHOCTH
1. Kakue Bb1 3HaeTe criocoOb1 00pa3oBaHUsI KPUBBIX?
2. Ha3zoBute HanOosnee U3BECTHBIEC 3aMeUaTeNIbHbIE KPUBBIE 3-TO MOPSIKA.
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Kakue cymiecTByroT criocoObl 3a1aHHsI IOBEPXHOCTEN?.
KakoB reoMeTpudeckuii CMbICTT BEKTOPOB 73, U 1;, ?

o ok~ w

cucTeMe KOOpauHAaT? 0) B MOJIIPHOM cHCTeMe KOOpauHAT?
7. KakoB reomerpuyeckuit cMbici BekTopa dr = r,du + r,dv ?

8. KakoB reoMmeTpuueckwii CMBIC] 3HAYCHHH TIEpBOM KBaJApPaTUIHOW (HOPMBI

MOBEPXHOCTU?

9 KakoB reoMeTrpuyecknid CMBICI 3HAYEHWH BTOPOM KBAAPAaTUUYHOH  (OpPMBI

MOBEPXHOCTU?
10. KakoB reoMeTpu4ecKuii CMBICII HMEET 3HAK rayCCOBOW KPUBU3HBI?
11. Jlatb ompezesieHUE reo1e3NYeCKOM JIMHUKU Ha IIOBEPXHOCTH.

12. Kakue nWHUM SBISIOTCS TE€OJIE3MYECKUMHU: a) Ha cdepe? 0) Ha IUIOCKOCTU? B)

nuIuHApe?
13. SBnsercs nu KpaTyaiinas JUHUAS Ie0Ae3NISCKOMN?
14. Bcskas nu reoie3ndecKkast siBIsSETCS KpaTdaiein?

Pazmen 2. Meroasl uWHTErpupoBaHHe cHCTeM IU(B(GEpeHIUANBHBIX YpaBHEHHH U

MMPUMCHCHHUC K ITIOCTPOCHUTIO peI_HeHI/Iﬁ ypaBHeHI/Iﬁ JUHAMHUKHN

HazoBuTe Hanbosiee u3BECTHBIE 3aMeuaTeNbHbIE KPUBBIE 4-T0 MOPSIKA.

Kaxkwue KPHUBBIC ABJIAIOTCA KOOPAWHATHBIMU JIMHUAMU HA IIJIOCKOCTH! a) B I[GKEIpTOBOfI

Ha

Ha

Ha

nux

Meton npeoOpazoBanusi cucteMbl quddepeHIHaIbHbIX YPaBHEHUH K HOPMaIIbHOM opme

1
2. [Monstue permrenus cucreMsl TudPepeHInanbHbIX YPaBHCHHM,
3. ®a30BbIC TPACKTOPHUH U UHTETPAIbHBIE KPUBBIE (TIPUMEPHI).
4. ®azoBoe npocTpaHCTBO(OOIINE ONIPEIEICHHUS).
5. CranmoHapHbIe U HECTAllMOHAPHBIEC TBUKEHUSI.
6. 3akonbl HeroToHa.
7. MOMEHT CUJIBI OTHOCHTEIFHO TOUKH U OCH.

8. DnmeMeHTapHas paboTa CUCTEMBI CHII.

9. Dnnunconsa NHEPLMH.

10. CBOMCTBO rI1aBHBIX MOMEHTOB WHEPIIUH.

11. KuneTnueckuii MOMEHT CUCTEMBI.

12. Kunetnueckast SHEprusi CUCTEMBI.

13. TeOpCMLI 00 M3MEHECHHH OCHOBHBIX JUHAMHWYCCKNX BCIINYHUH CUCTCMBEI.

14. BpaiieHue TBep0ro Tejaa BOKPYT HEMOIBUKHOU TOUKH.
15. I1epBble UHTETPATIBL.

16. Teopema Axo6wu.

17. IloHATHE MHBAPUAHTHBIX COOTHOLICHHUM.

18.YpaBuenuns Ditnepa-Ilyaccona.

19. Pemienns ypaBHenuit Dinepa-Ilyaccona.

Pazgen 3. VYcroluumBOCThL H HCyCTOI‘;IqI/IBOCTL ﬂBHX(eHHﬁ, OIIUCBIBACMBIX CUCTEMAaMHU

mubdepeHIMATBHBIX ypaBHEHUI

1. [laTe onpeneneHne yCTOWYMBOCTH PABHOBECUSI MaTEPUATIBHON CHCTEMBI.

2. [latb onpesieNieHne HeyCTOMYNBOCTH PAaBHOBECUSI MAaTEPUAIbHON CUCTEMBI.

3. ChopmyaupoBaTh ONpEACICHHE YCTOMUUBOCTHU 110 JISTTYyHOBY HEBO3MYIIIEHHOTO JIBMIKEHUS.

4. CdopmynupoBaTb OIpeaesieHHe HEYCTOHYMBOCTH MO JISMyHOBY HEBO3MYILIEHHOTO
JIBIDKCHHS.

5. Koraa HeBo3MyIIeHHOE ABM)KEHHE OYAEeT aCUMIITOTUYECKH YCTOWYMBBIM 10 JIAmyHOBY?

6. IlpuBectu mnpumep mnpeoOpPa3OBaHUS CUCTEMbl HEBO3MYILEHHBIX ABM)KEHUUW B CHUCTEMY
BO3MYIIEHUMN.

7. CdopmynupoBaTh OCHOBHBIE CBOWCTBA PEIICHWA HOPMAJbHON CHCTEMBI JIMHEHHBIX



nudepeHIaTbHBIX YPaBHEHUM.

8. Meroax HaxOXAECHHUA XapaKTEPUCTUUYECKOTO YPABHEHMsI [UIsl HOPMAJbHOW CHCTEMBbI
JUHEHHBIX  OJHOPOJHBIX AU (EepeHUHUaANbHBIX  yYpaBHEHUH € IOCTOSHHBIMH
KO3 (ppHULIHEHTaAMU.

9. Kakue ycioBHs HakjaJblBalOTCA Ha KOPHU XapaKTEPUCTUYECKOI'O YpaBHEHHs, UYTOOBI BCE
JBYDKEHUS! HEBO3MYIIICHHON CHCTEMbI ObLITM aCHMITOTHYECKH YCTOHYMBHI 110 JISTTyHOBY?

10. Kakue ycioBusi HakiIaJbplBalOTCs HA KOPHU XapaKTEPUCTUYECKOIO ypaBHEHHs, YTOObI BCeE
JBW)KEHUS! HEBO3MYIICHHOM CUCTEMbI OBLIIM HEYCTOWYMBHI IO JIAmyHOBY?

11. Kakue ycioBusi HakjIaJIbplBalOTCA HAa KOPHU XapaKTEPUCTHUYECKOI'O YpaBHEHMsI, YTOObI BCe
JIBUKCHHSI HEBO3MYIIICHHON CHUCTEMBI IMEITH KOJIeOaTeNIbHBIN XapakTep?

7.2.  OOpaser cojepaHusd 3K3aMEHAIlMOHHOTo Owiera (MpU HAIMYMK SK3aMEHa 10
JTUCIUATIIINHE)

®I'BOY BO «JIOHELIKMI1 TOCY JAPCTBEHHbBIN YHUBEPCUTET
OOpa3oBarenbHbI YPOBEHb. OaKkagaBpHaT
Hanpasnenue noarorosku: 44.04.01. Ilenarornueckoe oopazoBanue
Ounas popma oOyuenus. Cemectp:
VYuebHast muciuruiHa: M30paHHbIe pa3ienbl BBICIIEH MaTeMaTHKA

IK3aMeHALMOHHLIN OusteT Ne n

Haitgure xpyuyenue amunca.

B kax10i1 11 TOUKE peryaspHON KpUBOM MOXKHO IPOBECTH KacarenabHyo. [louemy?

Kakue 3HaueHus npUHUMaET HATYpaJbHBIN MMapaMeTp Ha OKPY>KHOCTHU panuyca 47?

YT0 MOXKHO CKa3aTh O KpHUBHU3HaX B COOTBCTCTBYIOIIUX TOYKAX HOIIO6HI)IX KpI/IBI)IX?

Bonpocsr
no 2 Gamna

BexTop-pynkuuss onHoil mnepemeHHoil (ompenenenue) Illpexen BekTop-(yHKLUU.
CBoiicTBa npe/iesioB BEKTOP-(yHKIIHH.

Jloka3aTth, 4TO OTPE30K MMEET MUHUMAIBHYIO JUIMHY CPEIU BCEX KPHBBIX, KOTOpPbIE
COCIMHSIOT €ro KOHIIBIL.

Bomnpocsl
o 5 GayioB

[ana xkpusas: r= (\/Et +1; et—l; e—t+1) .

a) ABJISIETCS JIM KpUBast PETYJISIPHON B €CTECTBEHHOM 00J1aCTH OTNIpeIeNeHus;
0) HaliAUTE WM OLICHUTE JUIMHY JaHHOW KPUBOM WM €€ KaKOT0-TO KyCKa.
B) COCTaBbTE€ YpaBHEHHUs DJIEMEHTOB TpexrpaHHuka @OpeHe B TOUKe

(vV2+131);

I') BBIYUCIUTE KPYYEHHUE JAaHHON KPUBOM.

Bomnpocsr
o 7 GayioB

VTBep:KIeHO Ha 3acelaHuu Kadeapbl
IIpotokon Ne ot «_ » 202 roga

3aBenyrommuii kageapoii
JK3amMeHaTop

B cnydae BeneHus yueOHOro rmpoiiecca ¢ UCHOJIb30BaHUEM 3JIEKTPOHHOTO OOY4YEeHHs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, CONep)kaHue OueTa MOXKET OTIUYAThCA OT
MIPUBEJICHHOTO.
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8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0yYAIOMIMXCS MO JUCUUIUIMHE MpoBoauTcs no 100-OammpHON
HIKaJle MCXOJd M3 MakCHMMyMa, NpHBEIEHHOro B Talnuue Huwke. OpraHu3almoHHO-ydeOHas
paboTa B ayAUTOpPUM OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK I1OCEIIAEMOCTb 3aHATUH,
CBOEBPEMEHHOE U KaueCTBEHHOE BBIMOJIHEHUE [OMAIIHUX 3a/JaHUi, aKTUBHOCTb BO BpEMs
NPOBEICHUS JIEKIIMOHHBIX M NPAKTUYECKUX 3aHATHHA (ydacTHe B OOCYXIEHUM TEKYILEro Hu
IpOiiIeHHOr0 MaTepuaia, peleHue 3aaad 1 T.11.).

8.1. Cemectp 1

Howmepa paszgenos Bunel padbot MaxcumanbHoe
KOJIMYECTBO 0aJsIOB
OpranuzanoHHO-yueOHas paboTa B ayAUTOPUU 3)
CamocTtosaTenbpHas pabora 15
1 KoHTpoJibHBIE pabOTHI 110 IPAKTHKE 25
KontponpHas paboTa 110 TEOPETHIECKOMY 15
MaTepuany
NTOTI'O 60
DK3aMeH 40
OO01muii UTOT 3a CEMECTp 100
8.2. Cewmectp 2
Howmepa pasaenos Bunet pabot Maxcimarbroe
KOJIMYECTBO 0aJlsIoB
OpranuzanoHHO-y4eOHas paboTa B ayAUTOPUU 3)
CamocrosTenbHas paborta 15
2 KoHTponbHbIe paboThI 10 MPAKTHUKE 25
KontponbHas paboTa o TEOpeTHUECKOMY 15
MaTepuainy
NTOTI'O 60
DK3aMeH 40
OO01muii UTOT 3a CEMECTP 100
8.3. Cewmectp 3
Howmepa paszaenos Buner pabot Maxcimarboe
KOJINYECTBO 0aJIJIOB
OpranuzanoHHO-y4eOHas paboTa B ayAUTOPHH S)
CamocrosTenbHas paboTta 15
3 KoHTponbHbIe paboThI 110 MPAKTHUKE 25
KontponbHas paboTa o T€OpeTHIECKOMY 15
MaTepuainy
NTOT'O 60
DK3aMeH 40
OO01muii UTOT 33 CEMECTP 100

CooTBeTCcTBUE 0AJIIIOB OIIEHKE

O1ieHKa 10 MATHOAUTLHOM IIKaJIe
ECTS | Dxk3amen, nuddepeHInpOBaHHBIN 3auer
3a4er

KonuyectBo 6ansios
u3 100

90-100 A OTiau4yHO 3a4TEHO
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80-89 B Xoporo 3a4TEHO
75-79 C 3a4TEHO
70-74 D y 3a4TEHO
60-69 E JIOBJICTBOPUTEIIHHO B—
35-59 FX HE 3aYTEHO
0-34 F HEYJIOBJICTBOPUTEILHO U

9. OBECIIEYEHHME OGPA30OBATEJIBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHYEHHBIMU BO3MOXHOCTAMU 310POBbA 11 UTHBAJIM/IOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4YeHHs, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTalli 00yJaromuxcs B
3aBUCUMOCTH OT UX MHIUBHUYalIbHBIX OCOOEHHOCTEMH:

1) JUISL CJICTIBIX M CITA0OBUIAIINX

— JeKuuu Oo(QOpMIISIIOTCS B BHUAE 3JIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHENHUATH3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICYCHHUEM;

— JUIs  BBIIOJHEHUS  3aJaHMs  NpPU  HEOOXOJMMOCTH  IPENOCTaBIIAETCS
YBEIMYHBAIOIIEE YCTPOUCTBO; BOBMOKHO TAaK)KE MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMYHBAIOIINX
YCTPOUCTB;

— MUCHMEHHBIE 3a7[aHus O(POPMIISIFOTCS YBETUYEHHBIM IIPH(PTOM.

2) JUIS TIIYXUX ¥ caOOCIbIIIAIUX

— JeKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMme;

— 9K3aMEeH TPOBOJUTCS B THUCHMEHHOH (opMe Ha KOMIBIOTEpE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHHUS.

3) JUTSL JIAT] C HapYIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnapara:

— ek Oo(QOpMIISIIOTCS B BHUJAE OJEKTPOHHOIO JOKYMEHTa, JOCTYMHOIO C
MIOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3UPOBAHHBIM TPOTPAMMHBIM 00€CTICUeHHEM;

— MUCbMEHHBIE 33J[aHUs BBIIOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B YCTHOU (pOpME MM BBIMTOJIHSIOTCS B MMMCHMEHHOM
(dopme Ha KOMITBIOTEpE.

[Ipy HEOOXOTUMOCTH TPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH ISl TOATOTOBKH
OTBETA.

[Iponienypa  mpoBeACHUST  NMPOMEXKYTOYHOW  aTTecTalliil Uil OOYYaromuxcs
YCTAQHABJIMBAaeTCSI C Y4€TOM HX HMHIUMBUAYAJIBHBIX TNCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTanus MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIIOB.

IIpoBenenue mpoueAypbl OLEHMBAHUSA PE3YJIbTATOB OOYYEHMsI JOMYCKAeTCs C
UCTIOJIB30BaHUEM JTUCTAHITHOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTyN K HHGOPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcaM B CETH
WuTepHer mis Kaxaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHHYEHUSM HX
3JI0pOBbsI U BOCTIPUSTHSL MHPOPMALIIU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX :

— B IIEYaTHOM (pOopMe yBETUUYEHHBIM IIPUPTOM;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

2) JUTS TITYXUX ¥ cTaOOCTBIIIAIIIX :

— B IeYaTHOI Gopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YYarOIIUXCSl C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO aIapara:

— B IIEUaTHOH opme;

- B (hopMe 3IEKTPOHHOIO JOKYMEHTA.
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10. MATEPUAJIbBHO-TEXHUYECKOE OBECITEUEHME YYEBHOI'O ITPOLIECCA

Vyebnsie 3ansaTus nposoasTcs B ['maBuom kopmyce Houl'VY (r. HJonenk, np. ['yposa, 6).
s mpoBeneHus 1abopaTOPHBIX 3aHATHI TpeOyeTcs ayauTopusi, 000pyJOBaHHAsE MEJIOBON HIIN
MapKepHOH JTOCKOW, MYJIbTUMEAUHHBINA IPOSKTOP U IKPaH, HOYTOYK, KOMILIEKT y4eOHOI Mebenu
JUIsL CTYIEHTOB, pabouee MeCTO MpenojaBaTelis, BbIXxod B MHTEepHET — MPOBOAHOW WU C
ucnonp3oBanuem Wi-Fi.

Jlis caMoCTOSITeNIbHOM paboOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayyHnoii OMOAMOTEKM YHUBEpCUTETa U JPYTUX DICKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MeTo/InYeckoe oOecreueHue, MPe/ICTaBICeHHOE B Y4EOHO-METOIUYECKOM KaOHHeTe
I'nmaBHoro xopmyca (aya. 505, 701, 705).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh  y4eOHble MaTepuaibl 110
JTUCITUIIMHE, pa3MmelnleHHbie Ha 1miargopme Moodle LlenTpa mucTaHmuoHHOTO 00pa3oBaHUs
OI'BOY BO «/lonl'Y». Ilpu u3ydeHun IUCHUIUIMHBI IPUMEHSIOTCS JEKTPOHHOE O0y4YeHHE U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCSI TEKYIIUH KOHTPOJb 3HAHWK OOYYaIOUIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOM paOOTHI.

11. PEKOMEHAYEMA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. CagenoB A.A. Ilnockue xpuBsie / A.A. CaBenos; ['ocynapcTBeHHOE H3IATENHCTBO
(du3uKo-MaTeMaTHIECKOH yureparypsl, M., 1960. — 293 c.

2. Kpacnos M.JI. Bes Beicmias matematuka. T 3: OObIKHOBEHHBIE TH(depeHITnaTbHbIC
ypaBHeHus, Teopus ycronuusoctu / MLJI. Kpacnos u ap.— M.: IUBPOKOM, 2017 —
240 c.

11.2. JlononHuTeNbHAs IUTEpaTypa
1. Topp I'.B. lunamuka rupocrara, UMEIOIIET0 HenoABWKHYI0 Touky / I'.B. T'opp, A.B.
Masues. Jlonenk: JlouHY, 2010. — 364 c.

12. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbhasi JIEKTPOHHAasA ondbaHMoTeKa (HOB): dbenepanbHas
rocynapcTBeHHas uHpopMannonHas cuctema / MunucrtepctBo Kynbtypel P®; Poccuiickast
rocyaapcTBeHHas oubnnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHmus:
01.09.2023). — Pexxum goctyna: cBOOOIHBIM, moanucka. HeoOxoquMa ycTaHOBKA IIPOrPaAMMHOTO
obecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snexktpoHHas 6ubanoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara ob6pamenus: 01.09.2023). — Pexum mocTyma: 1Jisi aBTOPU30B.
[IOJIb30BaTENE. —TEKCT: DJIEKTPOHHBIM.

3. Hayunas »snextponHast Oubnmorexka «KubepJlenunkay»: caiit / Accoumamms
«OTtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CBOOOTHBIN. — TEKCT: SNIEKTPOHHBIMN.

4, DNeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum gocTyma: Jisi aBTOPHU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. IBC IOpaiit: snekTpoHHas OubinMoTeuHas cucrema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum noctymna: yisi aBTOPU30B.
nosib3oBaTenen. — TeKCT: 3JIeKTPOHHBI.



https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
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6. y1eKTPOHHO-0ubMoTeuHast cuctema JJonIl'Y: caiit / ®I'BOY BO «/lonl 'V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBIN. — TEeKCT: 2JIEeKTPOHHBIH.

7. JJekTpoHHbI katajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiira / Hb
JouIl'Y. — Tekct: anekrponnsiii / DBC loul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenusi: 01.09.2023). — Pexxum pocTyma: MOMCK CBOOOTHBIN, 3IIEKTPOHHBIE
JIOKYMEHTBI — 7151 TTosib3oBaTesne JJonl'y.

8. daexTpounblii apxuB Joul'Y: pasmen caiita / Hb Jonl'Y. — Tekcr:
anektponnsi // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpalieHus:
01.09.2023). — Pesxxum roctymna: CBOOOHBIA.

13. I[TPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnoparusnas nunen3us o'y Ne 46484614)

2. Microsoft Office (koprioparusHas nuuen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (nmuuensus nporpammsl Dream Spark i BeicInX yueOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuu GPL, Apache,
BSD n1s1 cB0OG0THOTO IPOTPaMMHOTO 00ECIICUCHHS ).
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