MHWHOBPHAYKH POCCHUU

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

JAundpdepeHuuaibHas reoMeTpus U TOMOJIOTHUSA

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)
3akperuiena 3a kadeapoi kadeapa mareMaTuKH, GU3UKU U HHPOPMATUKHU

Y4eOHsIit mTaH 01.03.01 2024 634.plx
01.03.01 Matematuka
[TpuknagHas MaTeMaTHKa ¥ IPOrpaMMHUPOBaHHUE

Kpammpuxarus O0axanasp

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 6 3ET

Yacos 1o yueGHOMY IJIaHy 216 Bubl KOHTPOJS B ceMecTpax:
B TOM YHCIIE: 9K3aMeHBI 6
AyJUTOPHBIE 3aAHATHS 72 3a4eThl 5
camocTosITeNbHast paboTta 97,2
4acoB Ha KOHTPOJIb 43,6

Pacnpez[e.rle}me YacCcoB JUCHHUIIJIMHBI 110 CEMECTpaM

(<Kypc>.<(§e?\4MeeccTT§ Ha Kypce>) SG 6@3.2) Utoro
Henens 15 5/6 15 4/6
Bun 3angarnii viI PII Vi PII VI PII

Jlexuuun 18 18 18 18 36 |36
IIpakTuueckue 18 18 18 18 36 (36
Koncynbranum (s cTyaeHTa) 0,9 0,9 0,9 0,9 1,8 | 1,8
KoHTpons camocTosTensHON paboThI TIPH 0,15 (0,15 10,25 (0,25 (04 |04
MPOBEICHUH aTTECTAlUU
Koncynbranuu nepes 5K3aMeHOM 1 1 1 1
Uroro ayn. 36 36 36 36 72 |72
Konrakrnas pabora 37,05 37,05 | 38,15 | 38,15 | 75,2 | 75,2
Cam. pabota 26,1 26,1 |71,1 |71,1 |97,2197,2
Yacel Ha KOHTPOJIb 8,85 | 8,85 |34,75 | 34,75 | 43,6 | 43,6
HUroro 72 72 144 144 |216 | 216




IIporpammy coctaBui(n):

K.¢h.-m.H., doyenm, [ees Muxaun E¢pumosuu

Pabouast mporpamMMa TUCIUILTHHBL
JAndepenunanbHas reoMeTpUs U TOMOJIOTHS

paspabotana B coorBeTcTBrM ¢ PI'OC:

®denepabHbIN rOCYIAPCTBEHHBIH 00pa30BaTebHbBII CTAHAAPT BBICHIEro 00pa30oBaHus - OaKkaxaBpuar M0 HAIPABJICHUIO ITOrOTOBKU
01.03.01 Maremaruka (mpuka3 MunoopHayku Poccun ot 10.01.2018 1. Ne 8)

COCTaBJIcHa HA OCHOBaHHUY YIE€OHOTO IIIaHa!
01.03.01 MaremaTuka

yTBEpKIIeHHOT0 yu€HbIM coBeToM By3a oT 01.02.2024 npotokon Ne 2.

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

[Iporoxomn ot 11.04.2024 nporokon Ne §

3aB. kadenpoit bornanosa Pana AnexcanapoBHa



BuszupoBanue PIIJ] 1151 ucrioTHeHUsI B 0YepeTHOM Y4eOHOM roay

Paboyas mporpamMMa mepecMOTpeHa, 00CyXkIeHa H 0J00peHa IS
ucnonHeHus B 2025-2026 yueOHOM roAy Ha 3aceJaHuu Kadeapbl
kadenpa mareMaTukH, GU3NKH 1 HHPOPMATHKH

[Iporokom ot 20251, No
3aB. kadenpoit bornanosa Pana AnexcanapoBHa

Buzuposanue PIIJ] nns ucnoiHeHust B ouepeHoOM y4eOHOM roay

PaGouas nporpamma rnepecMoTpeHa, o0Cyx/IeHa U 0J00peHa 1is
ucnondenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeaphl
kadenpa MaTeMaTHKH, PU3UKH U HHPOPMATHKH

[Ipotokom or 2026r. Ne
3aB. kadenpoit bornanosa Pama AnexcanapoBHa

Buzuposanmue PIIJI ans ucnoiHeHust B ouepeHoOM y4eOHOM roay

Pabouas nmporpamma nepecmMoTpena, o0CyxieHa U 0JJoOpeHa 1is
ucnoHeHus B 2027-2028 yuyeOHOM roay Ha 3aceIaHnu Kadeapel
kadenpa MaTeMaTHKH, PU3UKH 1 HHPOPMATHKH

[Ipotokom ot 2027r. Ne
3aB. kadenpoii bornanosa Pana AnexcanapoBHa

Busuposanmue PIIJ] a5 ucnosiHeHusI B 0UepeTHOM y4eOHOM roxy

Pabouast mporpamMmMa nepecMoTpeHa, o0cyxKaeHa u 000peHa s
ucnonHenus B 2028-2029 yyeGHOM oAy Ha 3aceIaHnu Kaheaphl
kadenpa mareMaTuku, GU3NKH 1 HHPOPMATHKH

IIpotokom or 2028 r. Ne
3aB. kadenpoit bornanosa Pana AnexcanapoBHa



1. HEJIA U 3AJAYY OCBOEHUSA JUCIITUITIJINHbBI

1.1 | LJenu: - HayaHOE 0OOCHOBaHME NOHATHH, paHee M3YUCHHBIX B INKOJIBHOM Kypce; M3ydeHHEe W HaydHOe 0OOCHOBaHHE
HOBBIX MOHATUI U MPUMEHEHHE UX B MPOILECCE PeIICHUs Pa3IUyYHbIX 3ajadu.

1.2 | 3aoauu: - pazBuTHe 00LIEH MaTEeMaTHYECKOH KYJIbTYpHI;
- CO3[IaHNE MaTEeMaTH4ecKOl 0a3bl Ul JaJIbHEHIIero o0ydeHus MaTeMaTHKe;
- COBEpIICHCTBOBAaHNE HABBIKOB MAaTEMAaTHYECKOTO W JIOTHYECKOTO MBIIIICHHS.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1 | TpeGoBaHusl K IPpeIBAPHTEIbHOM IIOATOTOBKE 00y4aI0IIETroCs:

2.1.1 | AHanutuyeckast reoMeTpus

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

2.2.1 | MHOTOMEpHBIE POCTPAHCTBA

2.2.2 | YpaBHEHUS B YaCTHBIX TPOU3BOJHBIX

2.2.3 | OcHOBaHHS TeOMETPUU

3. KOMIIETEHLIMHA OBYYAIOLETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI TUCLIMTLINHBI
(MOZY.JIS)

YK-1: Cnioco0eH ocymecTBJIATH NONCK, KPUTHYECKU aHAIU3 U CMHTe3 HHGOPMAaLMH, IPUMEHATh CUCTEMHbIN NMOIX0/ 1S
pelleHus MOCTABJIEHHBIX 3224

N-1.YK-1: [leMoHCTPpUPYET 3HAHUE 0COOEHHOCTEl CMCTEMHOI0 U KPUTHYECKOI0 MbIILICHUS, APTYMEHTHPOBAHHO
(opmupyeT codGCcTBEHHOE CYXKIeHHe 1 OLeHKY HH(popManuy, IPUHUMAeT 000CHOBAHHOE pellleHue.

VYmeer AHAJIM3UPOBATH 3a/1avy, BBIACIIAA €€ 0a30BbIC COCTAaBJIAIOIINE, OCYIIECTBIIACT ICKOMITO3UIUIO 3a1a91

HNI-2.YK-1: IIpumensier gornyeckue ¢GopMsl 1 Npoueaypsl, cnocodeH K pediekcuu mo noBoay coO0CTBEHHOM U 1yKoii
MBICJIUTEIbHOM 1esITeIbHOCTH.

Cnocoben KPUTHUYCCKHU aHAJIU30BaTh I/IH(I)OpMaL[I/I}O, HGOGXOJII/IMYIO JJI pCHICHUA MOCTaBJICHHOM 3a7a4u

HUA-3.YK-1: AHanu3upyer HCTOYHUKH MH(POPMALUH € 1eJIbIO BbISIBJICHHS HX IPOTUBOPEYHIl M IIOUCKA JOCTOBEPHbIX
CyAKIeHU .

‘VYMeeT uckath BO3MOXKHBIE BapUaHTLI pEHICHU 3aJa4U, OLICHUBAA UX JOCTOUHCTBA U HEJOCTATKU

OIIK-1: Cnioco0eH npuMeHATh GyHAaMeHTAJbHbIEe 3HAHNUS, OJy4eHHbIE B 00,1aCTH MaTeMaTHYeCKUX U (UJIH)
€CTeCTBEHHBIX HAYK, M MCII0JIb30BATH UX B NPO(ecCHOHATbHOI 1esITeJIbHOCTH

HNJI-1.0IIK-1: 3HaeT ocHOBHbIE MOHATHS, ONPe/ie/IeHNs, CBOIiCTBA MATEMATHYECKHUX 00HEKTOB, (POPMYITUPOBKH M METOIbI
JI0KA3aTeJbCTB MATEMATHYECKHUX YTBEPIKIeHUIt

3Haer (bOpMyJ'II/IpOBKI/I 1 MCTOJbI JOKA3aTCJIIbCTB MAaTCMATHYCCKUX yTBCp)KZ[eHI/Iﬁ

NJ-2.0IIK-1: YMeeT 10Ka3bIBATH YTBeP:KAEHHS, PeLIATh 3aa4H B 00/1aCTH MATEMAaTHYeCKUX HAYK

Vmeer AOKa3bIBATh YTBEPKACHUA, PCIIATh 3a/1a4i B 00J1aCTH MaTEMaTHIECKUX HayK

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIUHBI (MOOYJISA)

Kon HaumenoBanue pa3ienoB u Tem /Bujag | Cemectp / | YacoB | Komneren- | Jlutepatypa | Unre | Ilpumeuanue
3aHATHS 3aHsaTUs1/ Kype 107070 DPAKT.
Paznen 1. Jlekuun
1.1 BexkTop-GyHKIHS OTHOTO CKAISIPHOTO 5 2 NJ-1.YK-1 JI1.1 0
aprymenta /Jlex/ Na-2.YK-1 JI1.2J12.1
NA-3.YK-1
WO-1.0I0K-
1 UA-

2.0IIK-1




1.2

KpuBbie B TPEXMEPHOM EBKIIHIOBOM
npocTpaHcTse /JIek/

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1

J1.1
J1.2J12.1

1.3

HOBerHOCTI/I B TPEXMCPHOM €BKJINI0BOM
npocTpanctse /JIex/

10

V-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-1.01IK-
1 UJ1-
2.0TIK-1

J1.1
JI1.2J12.1

1.4

Mertpudeckue npoctpancTsa /JIex/

TI-1.VK-1
WJ-2.VK-1
WJI-3.VK-1
WJI-1.0TIK-
1 U1
2.0IIK-1

J1.1
J1.2J12.1

1.5

Tomonoruueckue mpoctpanctsa  /JIex/

VI-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-1.01IK-
1 UJ1-
2.0TIK-1

J1.1
JI1.2J12.1

1.6

Baza u npen6aza rononoruu /JIex/

TI-1.VK-1
WJ-2.VK-1
WJI-3.VK-1
WJI-1.0TIK-
1 U1
2.0IIK-1

J1.1
J1.2J12.1

1.7

Hoampoctpancrsa /JIex/

VI-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-1.01IK-
1 UJ1-
2.0TIK-1

J1.1
J1.2J12.1

1.8

Otaenumoctsb. KOMIAKTHOCTD.
Casa3HocTb. /Jlex/

TI-1.VK-1
WJ-2.VK-1
WJI-3.VK-1
WJI-1.0TIK-
1 U1
2.0IIK-1

J1.1
J1.2J12.1

1.9

HemnpepsiBabIe 0TOOpaxeHus. I 'omeomop-
¢u3merL. /JIex/

VI-1.VK-1
WJI-2.YK-1
WJI-3.YK-1
WJI-1.01IK-
1 UJ1-
2.0TIK-1

J1.1
JI1.2J12.1

Paznen 2. IIpakTuyeckue

2.1

BekTop-(hyHKIHUS OHOTO CKAISIPHOTO
aprymenta /IIp/

TI-1.VK-1
WJI-2.VK-1
WJ1-3.YK-1
WJI-1.0TIK-
1 U1
2.01IK-1

J1.1
J1.2J12.1

2.2

KpuBEIe B TPEXMEPHOM CBKIUIOBOM
npoctpanctse /I1p/

WI-1.YK-1
WJI-2.VK-1
WJI-3.YK-1
W/JI-1.0TIK-
1 UJ1-
2.0TIK-1

J1.1
JI1.2J12.1

23

TTOBEpXHOCTH B TPEXMEPHOM E€BKJIHIOBOM
npoctpanctse /T1p/

10

J1.1
J1.2J12.1




24

Mertpudeckue npoctpancTsa /IIp/

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1

J1.1
J1.2J12.1

2.5

Tononormueckue npocrpancrea  /IIp/

V-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-1.01IK-
1 UJ1-
2.0TIK-1

J1.1
JI1.2J12.1

2.6

Baza u npen6aza rononoruu /IIp/

TI-1.VK-1
WJ-2.VK-1
WJI-3.VK-1
WJI-1.0TIK-
1 U1
2.0IIK-1

J1.1
J1.2J12.1

2.7

Hoampoctpanctsa /Ip/

VI-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-1.01IK-
1 UJ1-
2.0TIK-1

J1.1
JI1.2J12.1

2.8

Otaenumoctsb. KOMIIaKTHOCTS.
CasizHocTb. /TIp/

TI-1.VK-1
WJ-2.VK-1
WJI-3.VK-1
WJI-1.0TIK-
1 U1
2.0IIK-1

J1.1
J1.2J12.1

2.9

HemnpepsiBabIe 0TOOpaxeHus. I 'omeomop-
¢u3mer. /TIp/

VI-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-1.01IK-
1 UJ1-
2.0TIK-1

J1.1
J1.2J12.1

Paznen 3. CamocrosnTenbHast padoTa

3.1

BekTop-(hyHKIHUS OHOTO CKAISIPHOTO
aprymenta /Cp/

TI-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UI-
2.01IK-1

J1.1
J1.2J12.1

32

KpuBEIe B TPEXMEPHOM CBKIHIOBOM
npoctpasctse /Cp/

WI-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJ1-
2.0TIK-1

J1.1
JI1.2J12.1

33

TTOBEpXHOCTH B TPEXMEPHOM E€BKJIHIOBOM
npoctpanctse /Cp/

12

TI-1.VK-1
WJI-2.VK-1
WJ1-3.YK-1
WJI-1.0TIK-
1 U1
2.01IK-1

J1.1
J1.2J12.1

34

Metpuueckue npoctpanctsa /Cp/

10,1

WI-1.YK-1
WJI-2.VK-1
WJI-3.YK-1
W/JI-1.0TIK-
1 UJ1-
2.0TIK-1

J1.1
JI1.2J12.1

3.5

Tomonornueckue mpoctpanctea  /Cp/

46

J1.1
J1.2J12.1




3.6

Baza u npenbaza rononoruu /Cp/

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1

J1.1
J1.2J12.1

3.7

Ionxnpoctpanctra /Cp/

V-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-1.01IK-
1 UJ1-
2.0TIK-1

J1.1
JI1.2J12.1

3.8

Otaenumoctsb. KOMIIaKTHOCTS.
Cesizaoctb. /Cp/

TI-1.VK-1
WJ-2.VK-1
WJI-3.VK-1
WJI-1.0TIK-
1 U1
2.0IIK-1

J1.1
J1.2J12.1

3.9

HemnpepsiBabIe 0TOOpaxeHus. I 'omeomop-
¢m3merL. /Cp/

7,1

VI-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-1.01IK-
1 UJ1-
2.0TIK-1

J1.1
JI1.2J12.1

Paznen 4. Koncyasrauumn

4.1

Koncynpranus no aucuurinae /Konc/

0,9

TI-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 U1
2.01IK-1

J1.1
J1.2J12.1

Paznen 5. [Ipomexyrounasi aTrecTanus
(3auéT)

5.1

IonroroBka k 3auéry /3auét/

8,85

TI-1.VK-1
WJ1-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UI-
2.0IIK-1

J1.1
J1.2J12.1

52

KonTtaktHas padota /KCPATT/

0,15

WI-1.VK-1
WJ1-2.VK-1
WJI-3.YK-1
W/JI-1.0TIK-
1 U1-
2.0IK-1

J1.1
JI1.2J12.1

Pasnen 6. Koncyiabranun

6.1

Koncynpranus o guctuumiinae /Konc/

0,9

WI-1.VK-1
WJI-2.VK-1
WJ-3.YK-1
WJI-1.0TIK-
1 U1-
2.0IIK-1

J1.1
J1.2J12.1

Paznen 7. Ilpomexyrounasi arrectanus
(3K3aMeH)

7.1

IMonroToBka Kk 3k3aMeHy /JK3aMeH/

34,75

WI-1.YK-1
UJI-2.VK-1
WJ-3.YK-1
WJI-1.01IK-
1 UJI-
2.0TIK-1

J1.1
J1.2J12.1




72 |Konrpons CP /KCPATT/ 6 0,25 | UA-1.YK-1 JI1.1 0
WUJ-2.VK-1 | JI1.2)12.1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1

7.3 KonTtaktHas padota /KoHcIK/ 6 1 Na-1.YK-1 J1.1 0
Na-2.YK-1 J1.2J12.1
NJI-3.VK-1
NJI-1.0I1K-
1 UJ-
2.0IIK-1

5. ®OHJ OIEHOYHbBIX CPEACTB

5.1. IlosicHuTEeILHAS 3aIMCKA

1. OnieHOUHbIE CpeCTBa MPEAHa3HAYCHBI U1l KOHTPOJIS M OLIEHKH 00pa30BaTeIbHBIX JOCTHKEHUI 00yJaIOIXCsl, OCBOMBIINX
nporpamMmy yaeOHo# nucrumuinHb! «J{uddepeHnnansHas reoMeTprs 1 TOMOIOTHS.

2. @OHJ OLIEHOYHBIX CPE/ICTB BKIIIOYAET KOHTPOIBHBIE MATEPHAIIBI IS IPOBEACHUS TEKYIIETO KOHTPOIA B (hopMe IPaKTHIECKUX
3aJaHUM, a TaKkxKe AT MPOMEXYTOYHO! aTTecTaluy B popMe BOIIPOCOB AT MOATOTOBKYU K 3a4€Ty U DK3aMEHY.

5.2. OueHo4HbIC CPEACTBA IS TEKYIero KOHTPOJIs

ITepeyeHp BOIIPOCOB ISl TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH

1.BexTop-(pyHKINS 0OJHOTO CKAISPHOTO apryMeHTa.

2.KoopauHats! Bextop-dyHkmmu. ['ogorpad.

3.Ilpenen BekTOp-(hyHKIMH B TOUKE. Teopema o Ipeieie BEeKTOP-(hYHKIIUH.

4. HenpepsiBHOCTD. [Ipon3BoaHas BeKTOP-QyHKINH.

5.I0paBuna nuddepennpoBanus Bekrop-pyHkumu. Texauka quddepeHunpoBanus.
6.Ilonarue kpusoil. KacarenbHast 1 HOpMasbHas INIOCKOCTh KPUBOM.

7. JnuHa nyru npocTpaHCTBEHHOM KpuBol. HaTypasbHble ypaBHEHHs KPUBOI.
8.Dopmynsl Opene.

9.ConpoBOXAAIOIINN TPEXTPaHHUK KPUBOH. BrIBO ypaBHEHHIT €r0 KOMIIOHEHT.
10.KpuBu3zHa u kpyuenue KpuBoil. 'eoMeTpuuecKkuii CMbICI KPUBU3HBL U KPYUEHUSL.
11.BexTop-hyHKIUS OT IBYX CKAJIPHBIX apryMeHTOB. [I0BepXHOCTS.

12.YacTHbIE IPOU3BOHBIC BEKTOP-(QYHKINH ABYX CKAIISIPHBIX apI'yMEHTOB.
13.KacarenbHasi IJIOCKOCTb M HOpMaJIb K IIOBEPXHOCTH.

14.TlepBast kBaapaTnuHas popMa. Beraucnenue 1MuH Oyr KPUBBIX,

15.ITepBast kBagpatuuHas Gopma. Berumcnenne yria Mexay KpUBBIMU U IIOIIAIM KYCKa M0-BEPXHOCTH.
16.Bropas xBanpaTudnas ¢opma noBepxHOCTH. KprBH3HA KPUBOW HA TIOBEPXHOCTH.
17. Neauxarpuca kKpuBu3HbL Kiaccngukanus MoBEpXHOCTEH IO BUAY HHIUKATPHUCHL.
18.HopManbHast KpuBU3HA MOBEPXHOCTH. [ 7TaBHBIE KPUBU3HBL.

19.®@opmymna Diinepa. 'ayccoBa u cpeHssi KPUBU3HBI TOBEPXHOCTH.

20.BHyTpeHH: reoMeTpHs TOBEPXHOCTH. JepHBaIlioHHbBIE (OPMYIIBL.
21.I'eone3udeckast KpHBU3HA U TEOAC3UUECKHE IMHUU HA TOBEPXHOCTH.

Kpurepun onenku
OneHka 3auTEHO BBICTABIIAETCS CTYACHTY, €CJIU OH:

I. Packpbul cogeprkanue maTepuaia B 00bEMe MPOrpaMMBl.

2. YETKO M MpaBUIIBHO Al ONPENENEHNS U PACKPBUI X COJEpIKaHHUE.

3. ITpoBén moka3aTeNbCTBO Ha OCHOBE MaTEMAaTHYECKHUX BBIKIAIOK WM IIPH OTBETE IOIYCTHJ HETOYHOCTH, HAPYIIHI
MOCJIEI0BAaTENIBHOCTD U3IOXKEHHSA. J0IMyCTI HeOONbIINe HETOYHO-CTH IPH BBIBOJAX U HCIOIb30BAHUH TEPMUHOB.

4. Jlai oTBeT CaMOCTOSTENEHO WM C OMOIIBIO HaBOJUIIMX BOIPOCOB, IIPU OTBETE HCIIONB30-Ball 3HAHUS, IPHOOPETEHHBIE
paHee.

5. Hmeer npakTUueCKUe HaBBIKU PELICHUS 3a]ad.

Ouenka He 3auTeHO BBICTaBIISCTCS CTYACHTY, €CJIM OH:

1. He packpbil 0OCHOBHOE coziepkaHHe yIeOHOTO MaTepuana.
2. He nan oTBeThl Ha NONOJHUTENBHBIE BONPOCH! IPEIOIaBaTesl.
3. JlonyckaeT rpyOble ONIMOKH B ONPEICIICHUSIX, HE MOXET IIPOBECTH JI0Ka3aTeNIbCTBO TEOPEM M yTBepxIeHuil. He nmeer

MPAKTUYCCKHUX HABBIKOB B MCIIOJIb30BAHUH MaTCpHaJia

5.3. Tembl nMCbMeHHBIX padoT (3cce, pedpepaThl, KypcoBble paboThl U AP.)

Tembl MUCEMEHHBIX Pa0OT HE MPEAYCMOTPEHBI.

5.4. OneHo4HbIE CPEACTBA JJIsl IPOMEKYTOYHON aTTecTaluu




Bomnpocs! k 3x3ameny 5 cemecTp.

1.Bektop-¢yHKius ckamsipaoro aprymenta. [Ipenen Bektop-dyHkunu. CBOHCTBA IpeeioB
2.IlpousBonHas BekTop-pyHkiuu. Texuuka nquddepeHurpoBanus.

3.Kpugas. EcrectBenHas napamerpusanus Kpuoil. @opmyist Opene
4.ComnpoBoXxAaoUIMN TpeXrpaHHUK KpuBoi. KpuBH3HA U KpydyeHue KpuBoi. BuHTOBBIC THHMN.
5.BexTop-QyHKIHMS IBYX CKaISIPHBIX apryMeHToB. YacTHble mpon3BoHbIe. [IoBepXHOCTD
6.KpuBonuHeiiHbIe KOOPAUHATHI HA TOBEPXHOCTH. .

7. KacaTenpHast INIOCKOCTh ¥ HOPMaJIb K TIOBEPXHOCTH

8. ITepBast kBagpaTHaHas Gopma.

9. Brrancnenne [UIMHBI JyTH, YTIa MEX/Ty KPUBBIMH 1 IUTOMIAIN KyCKa IIOBEPXHOCTH.
10.@opmyna Mense.

11.Bropas kBaapaTudHas hopma

12.KpuBr3Ha KpUBOil HA ITOBEPXHOCTH.

13.Manukatpuca ronena

14.Knaccudukanus To4ek Ha MOBEPXHOCTH

15.I'naBHBIC HANIPABICHUS Ha TOBEPXHOCTU

16.JIuHNM KPUBU3HBI HA IOBEPXHOCTH.

17.IlonHas ¥ cpeHssl KPUBU3HA IOBEPXHOCTU

Bormpocsl k 3x3aMeny 6 cemecTp.

1.Metpuueckue npocrpancTsa. [IpuMeprsl METPUUECKUX POCTPAHCTB.
2.OTKpBITEIE MHOXKECTBA B METPHUECKOM IIPOCTPAHCTBE.

3.CBOIiCTBa OTKPBITHIX MHOYKECTB

4.Tononorn4eckue NpoCTpaHcTBa. [IpuMephl TOONIOrMUECKUX IPOCTPAHCTB.
5.CpaBHEHUE TOTIOIOTHA.

6.3aMKHYTbIe MHOKECTBA U UX CBOIMCTBA

7.0kpectHOCTh. Teopema 00 OKpECTHOCTU

8.3amMbIkaHue MHOXKecTBa. CBOICTBA 3aMBIKaHUS

9.BHyTpeHHOCTh MHOECTBA. CBOMCTBA BHYTPEHHOCTH.

10.Kpurepuii 3aMKHYTOCTH MHOXECTBA

11. Teopembl 0 3aMBbIKaHUH

12.. IlpenenpHbie Touk. COBEPIIEHHBIE MHOXKECTBA.

13. baza tomonoruu. Teopema o 6a3ze. CBoiicTBa 0a3bI.

14. TIpen6asa tomomnoruu. [locTpoeHne Tomoaoruu mo mpeadase.

15. Teopema Jlunpeneda

16. JTuraenehoBbl MPOCTPAHCTBRA.

17. MeaynupoBaHHas TOMOJIOTHS U HOAIPOCTpaHCcTBa. CBA3HbIE IPOCTPAHCTBA.
18. CenapabenbHble npoctpancTBa. Kputepuii cenapabensHOCTH.

19. IIpumep cenapabeabHOro NPOCTPAHCTBA, HE 00JIaJArOIIEro CUeTHOH 0a30u.
20. AKCHOMBI OTJETMMOCTH. Xaycaop(hOBkI, peTyIsipHbIE H HOPMaJIbHBIE TPOCTPAHCTBA.
21. . bukommnakTHble npocTpancTBa. Kputepuii OMKOMIaKTHOCTH.

22. HempepriBHBIe 0TOOpaxeHus. Kpurepuit HenpepriBHOCTH. I'oMeoMOp(HH3MEL.
23. MHuoroobpasus. Knaccuukarus 1ByMepHBIX MHOTOOOpa3Hii.

24. DitnepoBa XapaKTepUCTHKA IBYMEPHOT0 MHOT000pa3us. Teopema Diiiepa 0 MHOTOTpaHHUKAX.

Kpurepuu onenku

OOy4Jarommiicss 0OHapYKHIT BCECTOPOHHEE, CHCTEMAaTHIECKOE U TIyOOKOe 3HaHHE YIeOHO-ITPOrPaMMHOTO MaTepuaia, yMeHue
CBO6OI[HO BBINIOJIHATD 3a/laHusA, IPEAYCMOTPECHHBIC HpOFpaMMOﬁ, YCBOMJI OCHOBHYIO JIMTEPATYPY U 3HAKOM C }:[OHOHHPITGHBHOﬁ
JINTEpaTypoOu, pPEKOMEH/I0BAaHHOW MTPOrpaMMOM JUCIUILIMHBI, YCBOUJI B3aUMOCBS3b OCHOBHBIX MOHSTHI AUCLUIUIMHBI B UX
3HAYEHHH JUI IpHOOpeTaeMoii podeccruu, NPOSBUII TBOPUECKHE CIIOCOOHOCTH B TOHUMAHUH, U3JI0KEHUH U UCIIOJIb30BaHUN
y4e0HO-IIPOrpaMMHOTI0 MaTepuaa. «OTIN4HOY, 84-100%,

TIOBBILIEHHBIH YPOBEHb

OO0yyaromuiicst 0OHAPYXKHJI ITOJTHOE 3HAaHNE Y4eOHO-ITPOrPaMMHOT0 MaTepHaa, YCIICITHO BBITOIHUI TPEAyCMOTPEHHBIC
MIPOTpaMMOii 3aJIaH¥sI, YCBOMJI OCHOBHYIO JTUTEPATYpPY, PEKOMEHIOBaHHYIO MPOrPaMMON TUCIUILINHEL, TOKa3all
CHCTEMAaTHUYECKUH XapaKTep 3HAHWHA 10 AUCIUILTHHE. [Ipyu 3aIuTe CTYACHT MPEICTaBIsSeT IPaMOTHOE H3I0KEHUE yIeOHOTO
MaTepHaa 1o CyIIeCTBY; OTCYTCTBYIOT CYIIIECTBEHHBIE HETOYHOCTH B (POPMYITUPOBAHNH TIOHATHI M OTIPEICTICHAN; OITyCKaeT
OT/IeJIbHBIE HETOYHOCTH W MPOOENsl B 3HAHUAX W (WIIH) IIPH PEUICHUH 3a/1a4H JOMYIIeHB He3HAYUTEIbHBIE OIINOKH,
MIPUBEIINE K HEBEPHOMY OTBETY. «xopomroy, 66-83%,

IIOPOTOBbIN YPOBEHb

OO0yuaromuiicss 0OHAPYKUJI 3HAHHE OCHOBHOT'O Y4eOHO-ITPOrPaMMHOT0 MaTepHaia B 00beMe, HEOOXOIMMOM TS JabHEeHIIICH
y4eObl U npecTosield padboThl IO MPOPECCHH, CITPABUIICS C BBIIOJIHEHUEM 33/IaHHUMH, TPEIYCMOTPEHHBIX ITPOTPaMMOii, 3HAKOM
C OCHOBHOM JINTEPATYpOid, PEKOMEHIOBAaHHON IPOrPaMMON TUCLUILIHHBI, IOITYCKaeT HETOYHOCTH, HENOCIIEI0BATEILHOCTD B
W3JI0KEHUN MaTepHaia, 3aTpyJHseTcs IPUMEHUTh 3HaHUsI K PEIICHUIO 3a/auH, HO 00J1ajaeT He0OXOJMMBIMHU 3HAHUSAMH JUIST HX
YCTpaHEHHUsI 10J] PYKOBOJICTBOM. «YZIOBJIETBOPUTEIHHOY,

50-65%, TOpOroBbIil YpOBEHb

OO0yuaromuiicss OOHApPYKWIJI 3HAYUTEIBHBIC TIPOOEINTBI B 3HAHUSIX OCHOBHOTO Y4eOHO-TIPOTPaMMHOT0 MaTepHaa, JOMyCTHI




[IPUHIMIHATbHBIE OIIUOKN B BBIOJIHEHUH TIPEIYCMOTPEHHBIX IpOrpaMMoi 3aganuii Ha 3ammre KypcoBoil paboTsI CTYIEHT He
3HACT 3HAYMTEIIBHON YacTH IporpaMMHOT0 MaTe€puaia, 10IMyCKacT CyIECTBEHHBIC OIINOKHU IIpu €ro U3JI0)KCHUH, HE YMECT
BBIJACJIMTH T'JIaBHOC U CACJIATh BBIBO; IIPUBOJUT OI_HI/I60‘-IHBIC OINpCACIICHNA; HU OJIUH BOIIPOC HE paCCMOTPEH /10 KOHIIA,
HaBOAAIIME BOIIPOCHI HE MMOMOraroT. «HCYOOBJIETBOPUTECIILHOY,
menee 50%,
YPOBEHBb HE CPOPMHUPOBAH
BXOJIHOI KOHTPOJIb
01.KoopauHaTsl HOpMaJIbHOTO BEKTOPa INIOCKOCTH
2x +3y—5z+ 6 =0 paBHbL:
a)(2,3,-5); 6)(3,-5,6); B)(2,-5,6)
02.ITpomsBognas ¢pyHKIMH y = 4x2 + 2X — 3 B Touke X =—3 paBHa: a)—36; 0)26; B)-22
03.Bropas mpousBogHast GpyHKIuHU y = In 2X mpu X =2 paBHa:
a) -0,25; 6)-0,5; B) 0,25
04.Monyis Bektopa p = (4, —8, 1) paBen: a) 81; 6)9; B) 13

05.Yka3aTh BEeKTOp, KOJUTUHEAPHBII BekTopy b = (6, —4, 8):
a)(3,2,4); 0)(-12,8,-16); B) (12,-8,-16)

06. BexTop b = (2, —4, 6) nepneHIUKYISIPEH BEKTOPY:
a)(2,-4,2); 6)(-1,8,6); B)(4,8,4)

07. Cxamsipablii kBagpat Bektopa b = (1, -3, 5) paBen:
a)35; 0)18; B)25

08. CxansipHOe mponsBeeHne BekTopoB a = (1, -3, 5) u
b=(0,-4,4) pasHo: a)33; 06)32; B)3l

09. Monyib BEKTOPHOT'O IPOU3BEICHHSI BEKTOPOB
a=(1,-2,4)ub=(0,-5,5) pasen:

a); 0)15; B)

10.BexropHoe mpousBeneHne BeKTopoB a = (2, —4,2) u

b = (-1, 3, —4) umeeT KOOPIMHATHI:

a) (10,-6,2); 6)(-5,3,1); B)(10,6,2)

11.CMmemanHOe pon3BeICHHE BEKTOPOB a = (2, -3, 1),
b=(1,1,2) u ¢c=(3,1,-1) paBno: a) 28; ©6)30; B)-29

12.YpaBHEHHE TUIOCKOCTH, TPOXOISAIICH Yyepe3 TPU TOUKH
A(l,-1,4); B(2,5,4); C(0,3,4) umeer Bux:
a)x-y+tz+1=0; 6)z—-4=0; B)y+z=0

13.YpaBHeHue ockocty, 3aaanHoit Toukoit M(0, 2, —4) u
HOpPMaJIbHBIM BekTopoM 11 = (1, 2, 3) umeer BuL:
a) X +2y+3z+8=0; 6)x+2y+z =0; B) 2y +3z+1=0

14.IlponsBognas (GyHKITUH Y = cOS 3X paBHa:

a) sin 3x; 0) —3 sin x; B) —3 sin 3x

15. Bropas npomsBognas yl|[] pyHKImHA y = sin 2X B Touke paBHa: a)—4; 0)4; B)O0.
16.Ecnim A (2,-1,4); B (2, 7,-3), To BeKTOp HUMeeT

xoopauHatel: a) (0,8, 7); 6)(0,8,-1); B)(0,8,-7)

17.Cymma BekTopoB a = (2, -4, 2) u b = (-1, 3, —4) umeer koopaunatsr: a) (1, -7, 6); 6) (1,-1,-2); B)(1,1,2)
18. Ecmu a = (2, 4, 2), b= (-1, 3, —4), To pasHocth a — b umeeT koopauHnatsl: a) (1,7, 6); 0) (3,—7, 6); B) (3, 1,-6)

19.Paccrostane mexxay Toukamu A (3,1, 5) u B (3, 7,-3)
paBHO: a)5; 6)8; B)10.

20.Cepenmnua otpe3ka AB, tme A (3,5,5) u B (5,-9,3)
nMeeTt KoopauHatel a) (4, -2, 4); 0) (8,4, 8); B)(2,4,-2)

Texymmmit KOHTpONB |

1. lana BekTop-dyHkiwms r =(t12, 2t3, 3t2). CkamsipHoe npoussencHue (r/, r//) B Touke t = 1 paBHo...
a) 102; 6)76; B) 112

2. Motynb IpOU3BOIHON OT BEKTOP-(QYHKIINU
r =(6cos t, 6sin t, 8t) paBeH:
a)8; 0)10; B) 16




3. Bekrop kacaTeapHOW K KPUBOH, 3a1aHHOM BeKTOp-QyHKIMen 1= (2t2, t2 — 3; 2t3— 1) B Touke M(2, -2, 1) umeer
KOOD/JIMHATBHL. ..
a) (4,2, 6); 0)(8,4,6); B)(8,4,12)

4.I'maBHas HOpMaJlb KPUBOH MEPHIEHANKY/ISIPHA TNIOCKOCTH:
a) HOpMalbHOH, 0) conpuKacaromeiics
B) CIIPSAMILSIOIICH

5. Ilpon3BogHAas OT BEKTOP-(QYHKIINH
r=(12+3; t2+1; t3—2t2) B TOUKE t =2 €CTh BEKTOP C KOOPIUHATAMY ...
a) (4,4,4); 0)(2,4,12);8) (4,2,8)

6. [1ns Bexrop-dynkimu r =( t2, t2—2, 4t +6) MOIyJIb BEKTOPA IEPBOil MPOU3BOIHOM B TOUKE t = 4 paBeH:
a) 16

0) 12

B) 8

7. Ecnu B KaXI0# TOUKE KPUBOW I = 1 (t) KpHBU3HA U KPYYCHHUE ITOCTOSIHHEI M HE PaBHBI HYIIO, TO 3Ta KPHUBAs SBISCTCS:
a) MpsIMOii; 0) TUTOCKOW; B) BUHTOBOU

8. Eciim mana BexTop-yHKIus r =(t4, 2t3, t2), To BeKTOpHOE Tpou3BeneHue [r/, r//] B Touke t =1 mMeeT KOOpAMHATHI:
a) (-12, 16, -24); 6) (12, 16, 24); B) (12,-8,-16)

9. Ecnu nana Bextop-pyukuus r =(t3, —3t, 2t4), To cMemannoe npousseaeuue (1/, 1/, 1///) B Touke t =1 paBHO:
a)423; 0)-432; B)432

10. YpaBHeHue colpuKacaroueiics miocKoCTH KpUBOM
r=(3t, 2t2, t4 ) B Touke t=I umeeT BUA:
a)8x—y+3z+5=0 0)4x-3y+z-9=0

B)8x -9y +3z2-9=0

Texymmii KOHTPONB 2

01.B mo06oii Touke ArTMIICOnIa MHANKAaTpUca J{foreHa mpencTaBisieT coOok:

a) DIUTHTIC

0) napy napauienbHbIX MPSIMbIX

B) Mapy COINPSDKEHHBIX THIIEPOOIT

02. B m000i#1 TOUKE 0JTHOIOJIOCTHOTO TUTIEpOOIouIa HHIUKaTpuca [[forieHa peacTaBiseT co0oit:
a) JJTUIIC

0) mapy napauIenbHbIX MPSIMBIX

B) IMapy CONMPsDKEHHBIX THITEpOOI

03. JInnHa myru KpUBOH, 3aJaHHOI BeKTOp-QyHKImeH 1= ( 2t2, 2t2— 2, t2 +8) mexay toukamu A(t =0) m B(t =1) pasHa...
a)4

0)3

B) 8

04. B 11000¥ TOYKE MITUNTHYECKOTO IMINHIAPA HHANKaTprca JlforeHa nmpeacTaBiseT coOom:
a) JJUIUTIC

0) napy napauieNbHbIX MPSIMBIX

B) Mapy CONPSDKEHHBIX THIIEPOOIT

05. Ecnu B kaXk01 TOUKE MIPOCTPAHCTBEHHOM TMHUK T = 1(t) KpyYeHHE PaBHO HYIIO, TO 3Ta JIMHUS HA3BIBACTC. ..
a) IJIOCKOIA;

0) Treome3nvIecKoit

B) IpsiMOH

06. Ecn B ka)k01 TOUKeE MTPOCTPAHCTBEHHOH MMHUK T = 1(t) KPHBH3HA paBHA HYJIIO, TO 3Ta JMHUS HAa3BIBACTCA. . .
a) TUTOCKOW;

0) reoIe3uIeCcKoit

B) mpsiMoit

07. IepBast kBappaTuuHas popMa IIOBEPXHOCTH
r = (3cosv, 3sinv, u) UMEET BH]I...

a) du2 + 9dv2

6) du2 + 3dv2

B) 6du2 + 9dv2




08. Bce Touku BYIOJOCTHOTO THIICPOOION 1A SIBIISIOTCSL. ..
a) TUIepOOTUICCKUMU

0) napaboIM4ecCKUMuU

B) JUTUITHYCCKUMU

09. Bce Touku cdepsl ABISIOTCA. ..
a) mapaboIMIECKUMHA

0) OMOMITUYIECKIMH

B) IUTUNITHYECKAMHU

10.Eciu B ka/10it TOYKe MOBEPXHOCTH Cpe/iHss KpuBU3HA H paBHA HYJII0, TO 9Ta MOBEPXHOCTH HA3BIBACTCH. . .
a) TIagKon

0) IUTOCKOCTBIO

B) MMHUMAaJIEHOH

Kpurepuu ouenku

OO0yuatomuiicst 0OHApYKHJI BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyOOKOe 3HaHUE y4eOHO-IIPOIPaMMHOTO MaTepHaia, yMeHHE
CBOOO/IHO BBITIOHATH 33AaHUSI, IPEyCMOTPEHHBIE IPOTrPaMMOI, YCBOUII OCHOBHYIO JIUTEPATypy ¥ 3HAKOM C JIOIOJIHUTEIEHON
JUTEPATYpOl, PEKOMEHI0OBAHHOH MPOrpaMMON ANCIMIUINHEI, YCBOMJI B3aNMOCBSI3b OCHOBHBIX HOHSTHH JUCIUITIIMHBL B UX
3HAYEHHH JUTA IpHoOpeTaeMoi podeccny, MpOSBIII TBOPUECKHE CIIOCOOHOCTH B MOHUMAHUH, H3JI0KEHUH U NCTIOJIb30BAHUN
y4eOHO-TIPOTPAaMMHOTO MaTephaa. «oTau4IHO», 84-100%,

TOBBIIIEHHBIN YPOBEHb

OO0yyaroIuiicss OOHAPYKUIT MOJHOE 3HAHUE YUCOHO-ITPOIPAMMHOTO MaTepHaia, YCIICIIHO BRIMOJHUII IPEAYCMOTPCHHBIC
IIpOrpamMMoil 3aJ1aHKsl, YCBOMJI OCHOBHYIO JTUTEPATYpPY, PEKOMEHI0BAaHHYIO MPOrpaMMON THCIUITIIMHBI, TOKa3all
CUCTEMaTHYEeCKHH XapaKkTep 3HaHWH 1Mo AucuuIuInHe. [Ipy 3amunTe CTyIeHT MPeACTaBIsieT IPaMOTHOE U3JI0KEHHE Y4eOHOTO
Marepuaa o CylecTBY; OTCYTCTBYIOT CYILIECTBEHHbIE HETOUHOCTH B (POPMYJIMPOBAHNUY MTOHSATHI U ONIPEETICHUI; JOIyCKaeT
OTJETIbHBIE HETOYHOCTH M NPOOENBl B 3HAHMSAX M (MJIM) IIPH PELICHUH 3aJ1auy JONYICHbl HE3HAYUTEIbHbIE OIINOKH,
IIPUBEAIIUE K HEBEPHOMY OTBETY. «xopomoy, 66-83%,

TIOPOTOBBIA YpOBEHB

OO0y4atomuiicst 0OHAPYKHJI 3HAaHHE OCHOBHOTO y4€OHO-IIPOIPaMMHOT0 MaTepHana B 00beMe, He0OX0ANMOM JUIsl aJIbHEHIIeH
y4e0BI ¥ IPEACTOSIIEH PaboThI 10 PO(heCcCcrH, CIIPABIIICS C BBIIOIHEHUEM 33JJaHUH, IIPEyCMOTPEHHBIX IIPOrPaMMOH, 3HAKOM
C OCHOBHOM JINTEPATYPOH, PEKOMEHIOBAHHON IPOTPAMMO¥ TUCLUILIMHEI, IOITYCKaeT HETOYHOCTH, HEMOCIIEI0BATEILHOCTD B
N3JI0’KEHUU MaTepHana, 3aTpyJHseTcs IPIMEHNUTh 3HaHUs K PEIICHUIO 3aa4H, HO 001aJaeT HeOOXOJUMBIMHU 3HAHUAMH IS UX
YCTpaHEHHs IO PYKOBOJICTBOM. «YIOBJIETBOPUTEIEHOY,

50-65%, mOoporoBbIi YpOBEHH

OO0yyarommuiicst 0OHApYKHUJI 3HAYNUTEbHbIE TIPOOEIIBI B 3HAHUSIX OCHOBHOTO Y4€OHO-IIPOIPaMMHOI0 MaTepHaia, JOMyCTHII
MIPUHIMIHAIBHBIE OIIMOKY B BBIIOJIHEHHH TIPEIYyCMOTPEHHBIX IPOrpaMMoi 3aannii Ha 3ammre KypcoBoil paboTHI CTYIEHT He
3HAET 3HAYMTEIHFHON YacTH MPOrPaMMHOTO MaTepHala, IOIyCKaeT CyIIeCTBEHHbIE OIMOKH P €ro M3JI0)KEHUH, HE yMeeT
BBIJICTIMTH IJIABHOE U CIEJIaTh BHIBO; IPUBOAUT OMIMOOYHEIE ONPEAEIECHHS; HU OJJH BOIPOC HE PACCMOTPEH JI0 KOHIIa,
HaBOJAIINE BONPOCH! HE ITOMOTAIOT. «HEY/IOBJICTBOPHUTEIILHOY,

menee 50%,

YpOBeHB HE C(OPMHPOBAH

KonTtponsnas padora Nel

BAPUAHT 1.

1. HanmcaTth ypaBHEHHS BCEX KOMIIOHEHT COMPOBOKIAAMOIIETO TPEXTIPAHHNKA KpuBOii 2y = X2 , z = 8y2 B Touke (—1, 1/2,2) u
BBIYHUCIIUTh KPUBU3HY U KPYUYEHUE KPUBOM B 3TOU TOYKE.

2. JIokazaTk, YTO BCE HOpMAaJIbHBIE MJIOCKOCTH KPUBOIL

X =cost, y=sint, z =2 sin(t/2)

MPOXoAAT 4epe3 Touky M(—1, 0, 0).

BAPUAHT 2.

1. Hammucath ypaBHEHHUS BceX KOMIIOHEHT COITPOBOXKIAIONIETO TPEXTPaHHNKa KpuBOi 1= (t3/6 +2/3, 2t2, 1-3t2) B Touke t =2 1
BBIYHCIINTG KPUBU3HY U Kpy4YeHHE KPUBOH B 3TOH TOUKE.

2. JlokasaTk, 4TO BCE TJIaBHBIC HOPMAJIM KPUBOH y = Sin X, Z =—C0S X BO BCEX TOUYKAX MapajuieNlb-HbI ITIOCKOCTH YOZ.
BAPUAHT 3.

1. HammncaTh ypaBHEHHUS BCEX KOMIIOHEHT COMPOBOKIAIONIETO TPEXTPAHHUKA KpUBOH X2 = z, 2Xy = z2 B Touke M(2, 4, 4).
HaiiTu kpuBHU3HY U Kpydy€eHHUE KPUBOM B 3TOH TOUKE.

2. Jloka3ats, 4To OMHOpManu KpuBoi r = (t3 —t2, 2t3, t2 — 1) Bo Bcex TOUYKax MapajielbHbI TUIOCKO-CTH X + 4y +z +2 = 0.
BAPUAHTA4.

1. HanncaTh ypaBHEHUS BCEX KOMIIOHEHT CONPOBOXKIAIONIETO TPEXTPaHHUKa KpUBoil x =13 —t2, y=2t3, z=t2 -1 B Touke
M(4, 16, 3). HaliTi KpuBH3HY 1 Kpy4eHHE KPUBOH B ITOH TOUKE.

2. B xakux To4ykKax KpuBoii r = ( t, t3/2, t2 ) OuHOpMaK NapauIeIbHbI IIIOCKOCTH

x—36y+2z+1=07?

Kontponsras padora Ne2




Bapuanr 1.
Jlana OBEpXHOCTh I =(COS V+ U sin v, - sin v+ucos v, V)
a) Hammucate ypaBHEHHS KacaTeIbHOH IIOCKOCTH M HOPMAIIK K TIOBEPXHOCTH B Touke A(u=2, v=0).
6) Haiiti yron mexmy kpuBeiMu U —2v +7 =0 u 3u+v =0
B) HaiiTn monHyro 1 CpeaHIO0 KPUBU3HY MOBEPXHOCTH B Touke A(u=2, v=0).
Bapuant 2.

JlaHa IOBEPXHOCTH:

r=(cosu-vsinu; sinu+tvcosu;u+v)

a) HamucaTb ypaBHEHUS KacaTeJbHON INIOCKOCTH X HOPMAJIH K MTOBEPXHOCTH B Touke M (u=0; v=3)
6) Haiitu yron mexxny kpuBbiMu 2u+v-10 =0 1 u-2v =0 Ha 3TOI TOBEPXHOCTH.
B) Haiitu monHyto M CpeaHIO KpUBHU3HY IIOBEPXHOCTH B Touke M(u=0; v=3)
Bapuanr 3.
Jana moBepxHOCTh: ' =(2cosu-vsinu;2sinu-+vcosu;u2)
a) HammcaTth ypaBHEHUS KacaTelIbHON IMIIOCKOCTH M HOPMAJIX K MMOBEPXHOCTH B Touke M (u=0; v=06)
6) Haiiti yron mexmy kpuBbimu 3u-v+10 =0 u 2u+v =0 Ha 3TOi MOBEPXHOCTH.

B) HaiiTi momHyto u cpeqHIOI0 KpUBHU3HY IIOBEPXHOCTH B Touke M(u=0; v=0)
Bapuanr 4.

JlaHa moBepXHOCTE: I = (UCOS V - Sin v ; cos v + u sin v ; 2u)
a) HanucaTp ypaBHEHUS KacaTeJIbHON INIOCKOCTH U HOPMAJIH K ITOBEPXHOCTH B Touke M (u=4; v=0)
6) Haiitu yron mexny kpuBbiMu U-v=0 u 3u+4v-14=0 Ha 3TOi MOBEPXHOCTH.
B) Haiitu monHyto M CpeaHIO KpUBU3HY IIOBEPXHOCTH B Touke M(u=4;v=0 ).
Kpurepun onenku

[IpaBUJIBHO BEITIONHEHBI BCe 3aMaHus. [[poIeMOHCTPHUPOBAH BEICOKUI YPOBEHB BIIaJICHUS MaTepruaioM. [IposBiieHbI

MIPEBOCXOTHBIE CTIOCOOHOCTH MPUMEHSTH 3HAHHUS U YMEHUS K BBIIOJHEHUIO KOHKPETHHIX 3aTaHUH. «oTmaHo», 84-100%,

MOBBILIEHHBIA YPOBEHb

[IpaBuibHO BHITIONHEHA OOJIBINAS YACTh 3aJaHuN. [I[pHCYTCTBYIOT He3HAUUTENIBbHBIEC OMMHOKHU. [IpoeMOHCTPHPOBAaH XOPOIITHIA

YPOBEHB BIIaJeHUS MaTepranoM. [IposBiIeHsI cpeHre CIIOCOOHOCTH IPUMEHSTh 3HAHUS K YMEHHUS K BBIITOJTHEHNIO KOHKPETHBIX

3aMaHui. «XOpoIo», 66-83%,

IIOPOTOBbI YPOBEHb

3ajaHus BHINTOJHEHBI Oo0Jiee ueM HaroyioBuHYy. [IprcyTcTBYIOT cepbé3nble ommoOku. [IpogeMoHCTpUpOBaH yIOBIETBOPUTEIbHBIN

YPOBEHb BIIaJICHUS MaTepruasioM. [IposiBIeHBI HU3KUE CIIOCOOHO-CTH MPUMEHSITh 3HAHUS U YMCHUS K BBITOJHCHUIO KOHKPETHBIX

3a/laHui. «yJOBJIETBOPUTEILHOY,

50-65%, TOpPOroBbIil YpOBEHb

3aaHus BBINIOJIHEHBI MEHEE YeEM HaroJI0BUHY. [I[poaeMOHCTpUPOBAaH HEYIOBIETBOPUTENLHBIN YPOBEHD BIAJACHHS MaTEPHATIOM.

[IposBieHBI HETOCTATOYHBIE CITOCOOHOCTH MPUMEHSTH 3HAHUS M YMEHUS K BHITIOTHEHUIO KOHKPETHBIX 3a/IaHUH.
«HEYIOBJICTBOPUTEIHHOY,

meree 50%,

YpOBEHB HE C(HOPMHUPOBAH

6. YHEBHO-METOJANYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCIHHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemas iuTepatypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTETH 3arnaBue W3narenbcTBO, TOI Dn. aapec
JI1.1 |Ilompau B.E. DJeMeHTHI TONOJIOTHH: ydeOHOe mocobue Cankr-IlerepOypr:
Jlann, 2008
JI1.2 | lee MLE. JuddepeHnunanbHas reoMeTpus U Tonojorust: | [opHo-AnTaiick: http://elib.gasu.ru/index.p
y4eOHO-METOIMYECKOE TTOco0He IS PUOTATY, 2014 hp?
CTYJCHTOB-0aKaIaBpoOB, O0YJarOIIUXCA 10 option=com_abook&view
HanpasieHuro 010301 maTemaruka =book&id=259:differentsi

alnaya-geometriya-i-
topologiya&catid=5:math
ematics&ltemid=163

6.1.2. lonoTHUTeILHAS JINTepaTypa

ABTOpBI, COCTaBUTETH 3arnaBue W3naTenbcTBO, oI Dn. aapec
JI2.1 |Pamesckuit ILK. Kypc nuddepenimansHoit reomeTpun: Mocksa: Enutopuan
YUEOHHK YPCC, 2003

6.3.1 Ilepevyenb MporpaMMHOro o0ecneyeHUst

6.3.1.1 | MS Office



http://elib.gasu.ru/index.php?option=com_abook&view=book&id=259:differentsialnaya-geometriya-i-topologiya&catid=5:mathematics&Itemid=163

6.3.1.2 | WinDjView

6.3.1.3 | Kaspersky Endpoint Security mms 6usmeca CTAHJIAPTHBIN

6.3.1.4 | MS WINDOWS

6.3.1.5 | NVDA

6.3.1.6 | AAnpexc.bpayzep

6.3.1.7 | LibreOffice

6.3.1.8| PEL OC

6.3.2 TlepeueHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | baza naHHbpIX «DneKTpoHHas OnOIMoTeka ['opHO-ANTalCKOTO rOCYIapCTBEHHOTO YHUBEPCUTETA»

6.3.2.2 | DnexkrpoHHO-O0nbIMOTeUHas cuctema IPRbooks

6.3.2.3 | MexBY30BCKasi DJIEKTpOHHAsi OnOInoTeKa

7. OBPABOBATEJIBHBIE TEXHOJIOI'HNA

MpoOTIeMHasT JIEKIIUS

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAYJIs)

Homep aynutopun | Haznayenue OcHOBHO€ OCHallleHUe

209 b1 KomMmmbrotepHslii kiacc. YueOHas Pabouyee mecto npenoaasatens. [locagoynbie MecTa
ayUTOPUS 7Sl IPOBEACHUS 3aHITHIA 00yuaronuxcs (1o KOJIMIECTBY 00YyJarOIIUXCs).
JIEKIIMOHHOTO TUTIA, 3aHATHI ceMruHapckoro | MapkepHas ydeHHuecKas J0cKa, SKpaH,
THIIA, KyPCOBOTO MPOEKTUPOBAHUS MYJBTUMEAUANIPOCKTOP, KOMITBIOTEPHI C JOCTYIIOM B

(BBITTOJTHEHUSI KYPCOBBIX padoT), rpynmoBex | IHTEpHET
W MHAWBUTYaJIbHBIX KOHCY/IBTAINH,
TEKYLIEro KOHTPOJISL M IIPOMEXKYTOUHOM
arrecranu. [Tomerienne st
CaMOCTOSITEIIEHON PabOTHI

207 B1 KomnbrotepHslii kiace. YueOHas Pabouee mecto npenonaBatens. [locagounpie MecTa
ayAUTOPUS JUTSI IPOBEACHUS MPAKTUYCCKUX | 00ydaromuxcs (1Mo KOJTHYECTBY 00YJaOIIIXCH),
3aHATHH, KyPCOBOTO MPOCKTHPOBAHUS ydeHn4IecKast ocka. KOMITBIOTepHI ¢ TOCTYIIOM B

(BBITIOTHEHUS KYPCOBBIX padoT), TpYNIOBEIX | IHTEpHET, TeneBu3op
1 MHAWBUYalIbHBIX KOHCYIbTAINH,
TEKYILETO KOHTPOJISI ¥ IIPOMEKYTOUHOMH
arrectauuu. [lomemenue mis
CaMOCTOSATEJIEHON PabOTHI

222 b1 VYueOHast ayAUTOPHS IS TPOBEICHUS Pabouee mecto npenogaBatens. [locagounsie MecTa
3aHITHH JEKIIMOHHOTO THIIA, 3aHATUN obOygaronuxcs (110 KOJTMYECTBY O0YJArOIIUXCH).
CEMUHapCKOro TUIla, KypcOBOTO [IepeHoCHOI TPOEKTOP, HOYTOYK, SKpaH

MIPOCKTUPOBAHMSI (BBITIOTHEHHSI KYPCOBBIX
padoT), rPYIIOBBIX ¥ WHAUBUIYAIbHBIX
KOHCYJIbTAIIM, TEKYLIETO KOHTPOJIS U
MIPOMEXYTOYHOM aTTeCTalluu

9. METOANYECKHUE YKAZAHUA JJIAA OBYYAIOINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

MeTtoandeckue yKa3aHHs O OCBOCHUIO AUCITUTLTHH (MOyJICH )

Jlextmu, ¢ OTHON CTOPOHBI — 3TO OJTHA U3 OCHOBHBIX ()OPM yIEOHBIX 3aHATHI B BRICIIUX YI€OHBIX 3aBEICHUSIX, MIPEICTABIISIONMIAS
co0o#i crucTeMaTnieckoe, MoCIe0BaTeNbHOE YCTHOE H3JI0KEHHE PENojaBaTesieM ONpeaeSIeHHOTo pa3ieina KOHKPETHOH HayKu HITH
y4eOHOW AUCIUILINHBI, C IPYrol — 3T0 0cobas hopmMa caMOCTOATENLHON pabOThI ¢ yIeOHBIM MaTepraioM. JIEKITUs He 3aMEeHSIET
c000¥ KHUTY, OHA TOJBKO MOJTAKUBACT K HEH, paCKphIBast TEMY, Ipo0IeMy, BELICISIS TJIaBHOE, CYIIIECTBEHHOE, HA UTO CIEIYeT
00paTUTh BHUMaHUE, YKAa3bIBACT IMYTH, KOTOPHIM HY)KHO CII€I0BaTh, 10OMUBAsICh ITyOOKOTO MOHUMAHHUS IOCTABICHHON MPOOIEMEI, a
He o011el KapTUHBIL.

PaboTa Ha JEKIHK — 3TO CIOXKHBIH MPOIecC, KOTOPBIN BKIIIOYAET B Ce0s TAKME 3JIEMEHTHI KaK CIyIIaHHe, OCMBICIICHUE U
COOCTBEHHO KOHCIIEKTHpOBaHuUe. JIJ1st TOTo, 9TOOBI JIEKIIHS BHITIOTHHUIIA CBOE Ha3HAYCHHE, BAYKHO TIOATOTOBUTLCS K HEH U ee 3arncu
elle 10 MPUX0/a MpernoiaBaTessl B ayIuTOpHI0. bes aToro nanpHeiiiee BOCIPUATHE JEKIIMHA CTAHOBUTCS CIOXKHBIM. JIekuus B
YHHUBEPCUTETE pacCUMTaHa Ha TOATOTOBICHHYIO ayauTopHio. [IpenogaBarens u3naraet Jit000H BONPOC, OPHEHTHPYAICH Ha Te
3HaHUS, KOTOPBIE TOJDKHBI OBITh y CTYJICHTOB, YCBOMBIIINX MaTepHall BCEX MPEIBIAYIIIX JICKINI. BAKHO HAYdUTHCS CITyIIaTh
MperoIaBaTeNs BO BpeMs JICKIIUH, MOIIEPKUBATh HEMPEPHIBHOE BHUMAHUE K BBICTYIAIOIIEMY.

OiHaKO, OTHOT'O CIIYIIAHHS HeJ0CTaTO9HO. HeoOX0auMo (pHKCHPOBAaTh, 3aUCHIBATH TOT IIOTOK HH(POPMALIUH, KOTOPBIH
€O00IIIaeTCs BO BpeMs JICKIIMH — HAYYUThCS BECTH KOHCIIEKT JICKITHH, TJ¢ GOpMYITHPOBATUCH OBl HAHOOJIee BAXKHBIC MOMEHTHI,
OCHOBHBI€ TTOJIOXKEHUSI, H3JIaraeMble JIEKTOpoM. [1JIs1 BeleHusI KOHCIIEKTa JISKITUH CIIeyeT UCIIOJIb30BaTh TeTpals. Benenne
KOHCTIEKTa Ha JINCTOYKAaX HE PEKOMEHIYeTCsl, IIOCKOJIbKY OHM He TaK yAOOHBI B UCIIOJIB30BaHUU M YacTo TepstoTes. [Tpu
0pOPMIICHUN KOHCIIEKTA JICKIIUH HEOOXOAMMO OCTABIIATH TOJIS, TJe CTYACHT MOXKET 3aMncaTh CBOU COOCTBEHHbIE MBICIIH,




BO3HUKAIOIIHE TapaJlIeIbHO C MBICIAMH, BBICKA3aHHBIMHU JIEKTOPOM, a TAKXKe BOIPOCHI, KOTOPbIE MOTYT BO3HUKHYTH B IIpoLecce
CIIYIIaHUs1, YTOOBI HOJIyYUTh Ha HUX OTBETHI IPH CAMOCTOSATEIbHOM NPOpabOTKe MaTepraa JICKIHH, TIPU U3y4CHUH
PEKOMEHIOBAHHOI JINTEpaTyphl MM HETIOCPECTBEHHO Y ITPpENoaaBaTeNs B KoHIE JeKIud. CocTaBisIst KOHCIIEKT JICKIHH, CIIETyeT
OCTaBIIATh 3HAYUTEIBHBIA HHTEPBAT MEKITY CTPOUYKAMH. DTO CBSA3aHO C T€M, YTO MHOT/IAa BO3HUKAET HEOOXOAUMOCTD BIIUCATH B
HepBOHAYATIBHBINA TEKCT JEKIUH OJJHY MM HECKOIBKO CTPOUEK, UMEIOMINX NPUHIUNNAIBHOE 3HAUCHNE U TIOUEPIHYTHIX U3 IPYrUuX
HCTOYHHUKOB. PaccTosiHue MeXIy CTpOKaMH HE0OXOIMMO TaKKe ISl HOAYEPKUBAHUS CIIOB MIIM LIEJIBIX TPYII CJIOB (TaKoe
MOYepKUBAHNE BBI3BIBACTCS] HEOOXOANMOCTHIO IIPHUBJIEYh BHUMAaHNE K JAHHOMY MECTY B TEKCTE IIPH ITOBTOPHOM uTeHUH). OOBIMHO
HOAYEPKUBAIOT ONPEeIICHNUS, BBIBOIBI.

Takoke BaXKHO MOJIHOCTBIO O€3 BCIKUX M3MEHEHUH BHOCHTD B TETPAlb CXEMBbI, TAOJINIIbI, YEPTEXKH U T.II., €CIIA OHU NPEII0IaratoTcs
B JIEKIIMH. J{J1s1 TOTO, 9TOOBI COBMECTUTD MEXaHMUYECKYIO 3aIHCh C IIOYTH JOCIOBHEIM (DHKCHPOBAaHHEM Hanbosee BaXKHBIX
MOJIO’KEHUH, MOXKHO HCIIOIB30BaTh CUCTEMBI YCIIOBHBIX COKpAIeHUH. B mepByro ouepens coxpamaroTes JUIMHHBIE CI0BA U TE, YTO
MOBTOPSIOTCA B PeUH JIEKTOPA yalle Bcero. [Ipu 3ToM caMo cokpallieHre JOKHO OBITh 0 BO3ZMOKHOCTH KPATKUM.

Cemunapckue (npaxktuueckue) 3auarus CamocrosrenbHas paboTa CTYICHTOB MO MOJATOTOBKE K CEMHHAPCKOMY (IIPaKTHYECKOMY)
3aHATHIO TOJDKHA HAYMHATHCS ¢ O3HAKOMIICHHS C TUITAHOM CEMUHAPCKOTO (TPaKTHYECKOTO) 3aHATHS, KOTOPBIH BKIIIOYACT B ce0s
BOIIPOCHI, BRIHOCHMBIE Ha 00CYKI€HHE, PEKOMEHAAIUH 110 MOATOTOBKE K CEeMHUHApPY (IIPaKTUYECKOMY 3aHSTHUIO ), PEKOMCHIYEMYIO
auTepatypy k Teme. MsyueHue matepuana cieayeT HauaTb C IPOCMOTpa KOHCIEKTOB JeKIui. BoccraHOBUB B maMATH MaTepual,
CTYICHT IIPUBOINT B CHCTEMY OCHOBHBIE ITOJIOXKEHHS TEMBI, BOIIPOCHI TEMEI, BBIICISS B HEW TITaBHOE W HOBOE, Ha YTO 00panIaioch
BHIMAaHHE B JICKITHH. 3aTeM CJIeAyeT BHUMATEIBHO IIPOYUTATh COOTBETCTBYIONIYIO ITIaBy yUeOHHKA.

Jns Gonee yriryOIeHHOTO U3y4eHHs BOIPOCOB PEKOMEH/YeTCsl KOHCIIEKTUPOBAaHHE OCHOBHON U JOMONHUTENBHOM TUTEpaTypHL.
Yuras peKOMEHI0BAHHYIO JIUTEPATYPY, HE CTOUT NACCUBHO NPHHUMATH K CBEJICHUIO BCE HATIMCAHHOE, CIIEAyeT aHaIM3UPOBATh
TEKCT, yMaTh HaJl HIM, TOMY CITOCOOCTBYIOT 3aIIMCH IT10 X0y YTE€HHS, KOTOPBIE IIPEBPAIIAIOT YTEHHUE B POLECC. 3alnuCcH MOTYT
BECTHUCH B pa3INuHOil hopMe: pa3BepHYTHIX U IMIPOCTHIX IIAHOB, BEIMHUCOK (TE€3UCOB), aHHOTAIMH 1 KOHCIIEKTOB.

[Tono6pas, orpaboTaB MaTepuai U yCBOMB €ro, CTYJICHT JOJDKCH HauaTh HEIOCPEACTBEHHYIO IOJI'OTOBKY CBOETO BBICTYIUICHHS Ha
CEeMHUHAPCKOM (TIPAaKTHYECKOM) 3aHATHH JJISI 9eT0 CIEAyeT IIPOIyMaTh, KaK OTBETHTh Ha KaXKIBIH BOTIPOC TEMEI.

ITo xaxxaoMy BOTIpOCY TIaHA 3aHATHI HEOOXOIUMO TIOATOTOBUTECS K YCTHOMY cOO0IeHHIO (5-10 MUH.), OBITH TOTOBBIM MPUHSTH
y4yactue B 00CY)KIEHUU U JOTIOJHEHUH TOKJIAA0B U cOOOIIeHui (10 5 MHH.).

BricTymniieHne Ha cCeMHHApCKOM (TIPAaKTUYECKOM) 3aHATHU JOJDKHO YIOBIETBOPSTH CIIEAYIOIMM TPEOOBaHUSIM: B HEM H3JIaratoTcs
TEOPEeTHUYECKUE MOJIXO0BI K PACCMaTPHUBAEMOMY BOIIPOCY, JAETCs aHAIN3 IPHHITUIIOB, 3aKOHOB, OHATHI U KaTETOPHH;
TEOpeTHUYECKUE MOT0KEHNS MTOIKPEIUIIOTCA (haKTaMy, IPUMEPaMH, BEICTYIIEHHE HOJDKHO OBITh apryMEHTUPOBAHHBIM.
JlaGoparopHble pabOTHI SBISIOTCS OCHOBHBIMHU BUJIaMH y4€OHBIX 3aHSITHH, HAlIPaBICHHBIMH Ha 3KCIIEPUMEHTAIbHOE
(mpaxTHYeCcKOe) TOATBEP)KIACHIE TEOPETUIECKHX MOJI0KEHHUH 1 (OpMUpOBaHHE 00IIenpodecCHOHATBHBIX B MPO(heCCHOHATBHBIX
KoMreTeHIui. OHM COCTaBISIOT BAYKHYIO 9aCTh TEOPETHUECKOI 1 PO(eCCHOHATBHON MIPAKTHYECKOI TOATOTOBKY.

B nporecce mabopaTopHOit pabOTHI Kak BUAA y4EOHOTO 3aHSTHUS CTYACHTHI BBINOIHSIOT OJHO MM HECKONIBKO 3alaHUi MOJ
PYKOBOJICTBOM IIPETIOAABATENSI B COOTBETCTBHH C H3y4aEMbIM COZICP)KaHUEM YIeOHOTO MaTepHaa.

[Ipu BEIOTHEHNH 00YHAIOITUMUCS JIAOOPATOPHBIX PabOT 3HAYNMBIM KOMIIOHCHTOM CTaHOBSITCS IIPAKTHUECKUE 3aaHMs C
UCTIONB30BaHUEM KOMITBIOTEPHON TeXHHUKH, IJAOOPaTOPHO - MPUOOPHOTro 000pya0BaHUS U Ap. BrImonHeHne cTyeHTaMu
71a00paTOPHBIX PabOT IPOBOAUTCS C LEbI0: (OPMUPOBAHUS YMEHHH, IIPAKTHIECKOTO ONbITA (B COOTBETCTBHH C TPEOOBaHUSIMH K
pe3yabpTaTaM OCBOCHUS JUCIUIUIMHEI, M HA OCHOBAaHHH IePeYHs (GOPMHUPYEMBIX KOMIICTEHIINI, YCTAaHOBICHHBIMH padoUeit
HpOrpaMMON AUCIUIUIIHEL), 0000IEHNS, CHCTEMAaTH3AINH, YIITyOIeHHs, 3aKPETIICHIUS MOTyIeHHBIX TEOPETUUCCKUX 3HAHMH,
COBEPIIEHCTBOBAHUS YMEHUH IPUMEHATH MOTydeHHbIE 3HAHUS Ha IIPAKTHKE.

CocraB 3agaHuii 1yt 1a00paTOPHOM pabOTHI OJDKEH OBITh CIUIAHUPOBAH C PACYETOM, YTOOBI 32 OTBEICHHOE BPEMsI OHU MOTIIH
OBITH BHITTOJTHEHBI KAUECTBEHHO OOJIBITMHCTBOM CTYJCHTOB.

IIpu nnanupoBaHUu 1a00PATOPHBIX PAOOT ClIEAYeT YUUTHIBATH, YTO B XOJ€ BBIMOIHEHUS 3aJaHUH Y CTYICHTOB ()OPMHUPYIOTCS
YMEHHS ¥ IPAKTHYECKHH OIIBIT Pa0OTHI C pa3IMYHBIMKU IPHOOpaMH, YCTAHOBKaMH, JJaOOpaTOPHBIM 000pyI0BaHUEM, AlIapaTypoi,
IporpaMMaMH ¥ JIp., KOTOPBIE MOTYT COCTABIIATh YacTh MPOPECCHOHATBHON MPAKTHYECKOI MOATOTOBKH, a TakkKe
HCCIIE0BATENILCKIE YMEHHA (HabIr0qaTh, CPaBHUBATh, AaHAIIM3UPOBATh, YCTAHABINBATH 3aBICHMOCTH, IETaTh BEIBOJBI H
0000111eHUs, CAMOCTOSATENFHO BECTH HCCIeJ0BaHUE, ODOPMIIATE Pe3yabTaThl).

BrinonHeHuto 1ab0paTopHBIX pabOT NpEIIIECTBYET IPOBEPKA 3HAHUH CTY/ICHTOB - UX TEOPETUUECKONH TOTOBHOCTH K BBITIOJTHEHHIO
3a7aHus.

DopMBI OpraHU3alUH CTYJCHTOB IIPU IPOBEICHUHU Ta00OPAaTOPHBIX PaboT: (pOHTANIbHAS, TPYIIIOBAs U HHAUBUAyanbHas. [Ipu
(poHTaIBHON (opMe OpraHNu3alUK 3aHATHI BCE CTYJICHTHI BHITOIHSIIOT OZHOBPEMEHHO OZIHY U Ty ke padoty. [Ipu rpynmoBoi
(hopmMe opraHU3anNH 3aHATHI OJTHA U Ta XKe PaboTa BHIOIHIETCS IpyNaMu 1mo 2 - 5 genosek. [1pn nHIuBHIyansHOH Gopme
OpTaHM3aINHX 3aHATHH Ka)KAbIH CTYIEHT BBHIIONHACT HHINBUIyaIbHOE 3aJaHHeE.

Texymuit KOHTPONIb YUeOHBIX AOCTIDKEHUIT O pe3ybTaTaM BBIIONHEHUS Ta00PaTOPHBIX PabOT MPOBOIUTCS B COOTBETCTBUH C
CHCTEMOH OlleHMBaHUS (PEHTHHIOBOM, HAKOIMMTEIBHOH U Ip.), a Takxke popMaMH U METoaMH (KaK TPaIUIMOHHBIMH, TaK U
MHHOBAITMOHHBIMH, BKJIFOYAasi KOMITBIOTEPHBIE TEXHOJIOTHH), YKa3aHHBIMH B pabodeil mporpaMMe TUCIUILIHHEL (MOIyls). Texymmumii
KOHTPOJIb IPOBOIUTCS B MpefesiaX yueOHOTO BPEeMEHHU, OTBEACHHOTO pabounM yueOHBIM IUIAHOM Ha OCBOEHHE NUCLUILIHHEL,
pe3yabTaThl 3aHOCATCS B XKypHAN yUeOHBIX 3aHATHH.

O0BeM BpeMeHH, OTBOIUMEIN Ha BHITIONHEHHE Ta00PaTOPHBIX PaboT, IITAHUPYETCS B COOTBETCTBUH ¢ ydeOHBIM TtanoM OITOI.
ITepeuens maboparopHbIx padot B PII/I, a Takke KOTMYECTBO YaCOB Ha MX MPOBEJCHUE TOJDKHBI 00ECTIEYNBATh PeaTN3aIliio
TpeOOBaHUI K 3HAHUSIM, YMEHHUSAM H MIPAKTUUECKOMY OIBITY CTYAEHTa MO AUCIUILTHHE (MOAy/t0) cooTBeTcTBYIomEeil OITOII.
CamocrosTenbHas pabota 00y4aroIXxcsi— 3TO IIaHUpyeMast yaeOHas1, yaeOHO-HCCIleI0BaTeNbCKast, HAYYHO-HCCIIEI0BATEIbCKAs
paboTa, BEITOTHsIEMas BO BHEAYIUTOPHOE BPEMS 10 3aaHHIO M IIPU METOANIECKOM PYKOBOJICTBE MPEToIaBaTelis, Ho 0e3 ero
HETIOCPEICTBEHHOT O YJaCTHS.

O0beM caMOCTOSATEIBHOM PabOTHI onpeseNsieTcs y4eOHbIM INIAHOM OCHOBHOM NpodecCHOHaNbHOMH 00pa30BaTelIbHOUIIPOT paMMBI
(OIIOII), paboueit mporpaMMON TUCIUILIHHBI (MOIYIIS).

CamocTosTensHas paboTa OpraHU3yeTCs U MPOBOAUTCA C LENbI0 (POPMHUPOBAHUS KOMIICTEHIINH, TOHIMAaeMbIX KaK CIIOCOOHOCTb
HOPUMEHSTh 3HAHUS, YMEHUsI U TMYHOCTHBIE Ka4ecTBa JUI YCIIEIIHOM MpaKTHYECKOH AeSTeIbHOCTH, B TOM YHCIIE:




- (hopMHPOBAHUS yMEHUI! [0 TOUCKY U UCIIOIb30BAaHUIO0 HOPMATHBHOM, ITPAaBOBOH, CIIPABOYHOM U CIIEIIMANBHOI TUTEpaTypsl, a
TaKKe JAPYyrux UCTOYHUKOB HH(OpMaLny;

- KA4YeCTBEHHOTO OCBOCHHMS M CHCTEMATH3AIIH TTOJTyIeHHBIX TEOPETHICCKUX 3HAHUH, X YrIyOIeHHs M PacIIUpEHNS 110
HIPUMEHCHUIO HA YPOBHE MEXIIPEIMETHBIX CBA3CH;

- popMupoBaHUsl yMEHUS IPUMEHATH TOJyYeHHBIE 3HAHHUS Ha MPAKTHKE (B MPOGECCHOHATBHOMN NesITeNbHOCTH) U 3aKPETICHUS
HPaKTHYECKUX YMEHHH 00yJaromuxcs;

- Pa3BUTHA MO3HABATEIBHBIX CIIOCOOHOCTEH, (POPMHUPOBAHMS CAMOCTOATEIIFHOCTH MBIIIICHHS 00YJarOIIHXCS;

- COBEpIICHCTBOBAHMS PEUEBBIX CIIOCOOHOCTEH 00yJaromIXCs;

- (hopMHpPOBaHHST HEOOXOIMMOTO YPOBHSI MOTHUBALIMN O0YJaIOIINXCSI K CHCTEMaTHUeCKON paboTe Julsl MOTy4eHUs 3HaHUH, yMEHUH U
BIIaJICHUH B IIEPHOJ yI€OHOTO ceMecTpa, aKTHBHOCTH 00yJaIOIINXCsl, TBOPYECKOH HHUINATHBEI, CAMOCTOSATEITLHOCTH,
OTBETCTBEHHOCTH M OPTraHU30BaHHOCTH;

- popMupoBaHusl CIOCOOHOCTEN K CaMOPa3BUTHIO (CaMOMO3HAHHIO, CAMOOIIPEeNICHHIO, CAMOOOPa30BaHUIO,
CaMOCOBEPIIEHCTBOBAHHIO, CAMOPEATU3ALUH U CAMOPETYIIALHHN);

- Pa3BUTHA HAYYHO-HMCCIIEIOBATEIFCKUX HABBIKOB,;

- Pa3BUTHA HABBIKOB MEKJINYHOCTHBIX OTHOIICHHH.

K camocrostensHOl paboTe 1o AUCIUIUINHE (MOJLYII0) OTHOCSTCS: TPOpabOTKa TEOPETHUYECKOro MaTepraia JUCIUIUIMHBI
(MOTyIIs1);TOITOTOBKA K CEMHHAPCKUM H ITPAKTHYECKAM 3aHATHAM, B T.4. TOJITOTOBKA K TEKYIIEMY KOHTPOJIO YCIIEBaCMOCTH
oOydaronuxcs(TeKymas aTTecTaIys); MOAr0TOBKa K JJabopaTopHEIM paboTam; MOATOTOBKA K MPOMEXKYTOUHON aTTeCTAIlNH
(3auéram, sK3aMEeHaM).

Bunst, hopmbl 1 00bE€MBI CAMOCTOSATENBHOM pabOTHI 00YJaIOIUXCAIPH U3YUEHUN JUCLUILIMHBI (MOJIYJISI) ONIPEACIISIOTCS:

- cofiepyKaHNeM KOMITCTEHIINH, (POPMUPYEMbIX TUCIUILIHHON (MOIYIEM);

- cnenu(UKON AUCIUIUTUHBI (MOIYIs), IPUMEHSIEMBIMH 00pa30BaTeIbHBIMH TEXHOJIOTHAMH;

- TpyaoeMkocTsio CP, mpeycMOTpeHHOH yueOHBIM MIaHOM;

- YPOBHEM BEICIIEro o0pa3zoBaHus (0aKkaIaBpHaT, CIIEIIHANINTET, MaruCTPaTypa, aCIpanTypa), Ha KoTopoM peanusyercst OITOIT;

- CTETICHBIO TIOATOTOBICHHOCTH O0yJarOIHXCS.

Kypcosas pabota AB1€TCA CaMOCTOSTENBHBIM TBOPYECKUM TUCHMEHHBIM HAyUYHBIM BUJIOM JESTENBHOCTH CTYAEHTA 110 pa3paboTke
KOHKpETHOI TeMbl. OHa OTpa)kaeT MPHOOPETEHHBIC CTYAEHTOM TEOPETHUECKUE 3HAHNS U NIpaKTHieckue HaBblku. Kypcosas pabora
BBITIOJTHACTCS CTYICHTOM CaMOCTOSTENEHO TI0J PyKOBOJCTBOM IIPETIOaBATEIIS.

Kypcosas pabota, Haps Iy ¢ 3K3aMEHAMH U 3a4eTaMH, IBIIeTCA OJHOH U3 (POpM KOHTPOIIS (aTTecTaluy), MO3BOJISIOICH
OIIPEJICIIUTh CTEIEHb IIOIrOTOBICHHOCTH Oyay1ero crenuainnucta. KypcoBble paboThl 3alMIAIOTCS CTYICHTAMH 110 OKOHYaHUU
W3yYeHHs YKa3aHHBIX TUCIUIUINH, ONPECIICHHBIX YIeOHBIM IUTAHOM.

Odopmenne paboTHI TODKHO COOTBETCTBOBATH TpeboBaHusAM. OOBeM KypcoBoit paboTsl: 25-30 crpanuil. CIMCOK TUTEPaTypsI U
[Ipunoxxenus B 06beM paboTsl He BxoaaT. KypcoBas paboTa gomkHa cofepikaTh: TUTYIbHBIN JIUCT, COAEepIKaHNe, BBEJICHNUE,
OCHOBHYIO 4acCTh, 3aKJIFOUCHHE, CIIUCOK JIMTEPATYPBbI, IpHiIoxkeHue (Ipu HeooxoxumocTn). KypcoBast paboTta momiexur
PELeH3UPOBAHUIO PYKOBOIMTENIEM KypcoBOH paboTsl. PerieH3ns spisercs ohUIHaIEHBIM JOKYMEHTOM U IIPHUKIIAIBIBACTCS K
KypcoBoii pabore.

Temarnka KypcoBbIX paboT pa3pabaThIBacTCsl B COOTBETCTBHH C YIEOHBIM IIaHOM. PyKoBoMTEIb KypCOBOM pabOTHI JIHIIL
MIOMOTaeT CTYJCHTY ONIPEIEIUTh OCHOBHBIC HAIIPAaBICHHUS PaObOThI, O4ePTUTH €€ KOHTYPHI, YKAa3bIBAaCT T HCTOYHUKH, Ha KOTOPHIC
ClIeyeT OOpaTHUTh ITIABHOE BHUMAHUE, Pa3bICHSIET, Tl OTBICKATh HEOOXOIUMbIE KHHUTH.

CocTaBieHHBIN CIIMCOK UCTOYHUKOB HAYYHOH MH(pOpMAaLKK, MOIeKAIIUN N3ydeHHUIO, CIIelyeT [T0Ka3aTh PyKOBOIUTEIIO KYypCOBOt
paboTHI.

Kypcosas pabora coctout u3 rias u nmaparpados. BHe 3aBHCHMOCTH OT pelaeMbIX 3a/1a9 ¥ BEIOPaHHBIX TIOAX0/I0B CTPYKTYpa
paboTHI TOKHA COAEPKATH: TUTYNBHBII JTUCT, COAEPAKAHUE, BBEACHHE, OCHOBHYIO YaCTh; 3aKIIOUCHHUE; CIIUCOK JINTEPATYPHI;
MpHIIOKeHUe(51).

Bo BBeIeHNN HEOOXOAMMO OTPa3HUTh: aKTYaJbHOCTH; 00BEKT; IPEAMET; [IeJIb; 3a/1a4d; METOJBI HCCIICIOBAHUS; CTPYKTypa
paboTHI.

OCHOBHYIO YacTbh PabOTHI pEKOMEHAYeTCs pa3AeNuTh Ha 2 TIaBbl, KaXkaas U3 KOTOPBIX J0JDKHA BKIIOYATh OT ABYX IO YETBIPEX
naparpagos.

Conep:kaHue TJ1aB M UX CTPYKTYpa 3aBUCHT OT TEMBI M aHATM3UPYEMOTO MaTepuaa.

IepBast rmaBa 1omKHA UMETh 0030PHO—aHATUTHYECKUIT XapaKTep U, KaK MPaBHIIO, ABIAETCS TEOPETUUECKOIL.

Bropas rnaBa o Oombliei 4acTu pacKkpbIBaeT HACKOJIBKO 3TO BO3MOXKHO MpeAMeT uccienoBanus. B Hell npuBogsTcs
MpaKTHYECKUE JaHHBIE M0 MPOOJIEMAaTHKE TEMBI HCCIICIOBAHMSI.

BriBozbr 0(hOpMIISIFOTCS B BHE HEKOTOPOTO KOJIMYIECTBA IIPOHYMEPOBAHHBIX a03a1eB, YTO IPHIAacT HEOOXOJUMYIO CTPOHHOCTD
U3JI0KEHUIO U3ydeHHOT0 MaTepuana. B HuX MOABOJUTCS UTOT MPOBEAEHHON PabOThl, HEMOCPEICTBEHHO BBIBO/IBI, BBITEKAOIINE U3
BCEH pabOThI M COOTBETCTBYIOLINE BBISIBICHHBIM ITpo0JieMaM, TOCTABICHHBIM BO BBEJCHHH 3aJa4aM paOOThl; yKa3bIBACTCS, C
KaKUMH TPYIHOCTSAMH MPUILIOCH CTOJIKHYTHCS B XOJI€ UCCIICIOBAHUS.

IIpaBuna HanucaHus U 0OpPMIIEHHA KypcoBOH paboThI pernameHTHpYyroTcs [lonoxkeHneM o KypcoBoif paboTe (IIpoekte),
yTBEepkIIeHHBIM perieHueM YueHnoro coBeta ®I'6OY BO I'ATY ot 27 anpens 2017 1.




