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1. Henu ocBOeHUS TMCHMIIMHBI

Llenamu ocsoeHna ancuunnuiel "OuddepeHunansHaa reomeTpus u Tonosiornga”

ABNAIOTCA:

- dopmunpoBaHue 6a30BbIX 3HaAHUW NO AnddepeHUMansHON reomMeTpum U
TOnonorMm Ansa ganbHenwWwero NCcnonb3oBaHns B Apyrnx ob6nactsax MmatemMaTU4ecKoro 3HaHus
N gucumnnmHax

€CTeCTBEHHOHaY4YHOro cogepxaHus;

- dopMmnpoBaHne MaTemMaTUHeCKon KyrnbTypbl; PyHOaMeHTanbHas

noaroToBka Mo OCHOBaM MpPoeCcCcnoHanbHbIX 3HaHUN;

- dhopmMMpoBaHMe MccneaoBaTeNbCKMX HaBLIKOB M CMNOCOBHOCTM NPUMEHATH
3HaHUA Ha MpakTuke.

Ilepeyens mpogecCHOHAIBHBIX CTAHJAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIMI M TPYIOBBIX
(yHkuuii, COOTBETCTBYIOIIUX NPOGecCHOHAIBHOM JesITeIbHOCTH BbIIIYCKHUKOB

Ne Kon HanmenoBanue o6actu npodecCHoHaIbHOM ACATEIBHOCTH.
/o npodeccronanibHoro | HanMmeHnoBanue nmpogeccCHoHaIbHOTO CTaH apTa
CTaHJIapTa

01 O6pazoBanue U HayKa

1. 01.001 [Ipodeccuonaneupiii  cranmapt  «llemaror  (menmaroruueckast
NeSATEeIbHOCT B cepe JIOIIKOIBHOTO, HadalbHOIo  OOLIero,
OCHOBHOTO 001IEro, cpenHero odmero oopa3oBanusi) (BOCIHUTATEIND,
YUUTEIb)», YTBEPXKICHHbI npukazoM MuHHCTEpCTBA Tpyna H
couuanbHOM 3aumThl Poccuiickoit denepanmu ot 18 oktsadps 2013 r.
Ne 544u(zapeructpupoBan MunucTepcTBOM IoCTHIMU Poccuiickoit
Oenepanuu 6 nexkabps 2013 r., peructpanuonusiii Ne30550), c
W3MEHEHHEM, BHECEHHBIM IpUKa3oM MuHuCTepcTBa TpyAa u
couvanpHOM  3ammtel P® or 5 aBrycra 2016r.Ned422n
(3apeructpupoBan MunucrepctBoM toctuiuu P® 23 asrycra2016r.,
peructpauroHHbIA Ne 43326 )

2. 01.003 [Ipodeccuonanpupiii  crangapt  «llemaror  IOMOJIHUTEIHLHOTO
oOpa3oBaHusl JeTed M B3pOCIBIX», YTBEPXKIACHHBIM MpUKa30M
MunucrepcTBa TpyAa U counaibHoi 3amuTel PO ot 5 mas 2018r. Ne
298u (3apeructpupoBaH MunucrepctBoM roctunuu PD 28 asrycra
2018r., peructpaunonHsiii Ne 52016)

3. 01.004 [Ipodeccuonanbusiii crangapt "[legaror mpodeccroHamTbHOTO
o0yueHwusl, IpoeCcCHOHATBLHOIO 00pa30BaHUs

Y JOTIOTHUTEIHHOTO TpodeccCuoHaIbHOTO 00pa3oBanms",
YTBEPKICHHBIN prKa3oM MUHUCTEPCTBA TPpyAa

U colMabHOM 3amuThl Poccuiickoit deaepannu oT 8 ceHTIOps
2015 1. Ne 608H

(3apeructpupoBan MuHucTEpCTBOM FocTUIIMK Poccuiickoit
®denepanuu 24 centsops 2015 .,

peructparroHnbiii No 38993)




Mecto qrucuuniannbl B cTpykrype OIIOII 6akanaBpuara

Huctunmuua b1.B.13. "luddepennmanbHas reoMeTpusi U TOMOJIOTHA" M3y4aeTcss B YETBEPTOM
cemectpe. [lo maHHOW MUCIUIUIMHE CTYIEHTHI cHaloT dk3ameH. ucnumiuna «/uddepenmmansuas
FEOMETPHsI U TOMOJIOTHUS SBIJIAETCS JOTMYECKUM IPOJOJDKEHHEM 0a30BOT0 Kypca «AHaTUTHYECKas
reomerpusi». OHa TpeOyeT 3HaHWI OCHOBHBIX (DAKTOB aHATMTUYECKOH T'€OMETPUH, MATEMATUYECKOTO
aHayM3a U OOBIKHOBEHHBIX U] depeHInalIbHbIX YpaBHEHUH.

2. Pe3yabTaThl 0CBOCHUSA QUCHUILIMHBI (MoayJis) Auddepenuuaibuas reoMeTpusi U TONOJIOTUSA

[Tpouecc wu3ydeHus IUCHMIUIMHBI HaMpaBieH Ha (OPMUPOBAHHME SJIEMEHTOB CIIEIYIOIINUX
komneteHiuit B coorBerctBru ¢ ®I'OC BO 1o janHOMY HanpaBeHUIO:

Kon xomneren-nuu

HaumenoBanue KOMIICTCHIIU

WNHnukaTop 10CTHXKEHHS

KOMIIETCHIIUN
(3aKperuIeHHBIN 3a TUCIUTLTHHOI)

YK-1

Cnocoben

OCYIIECTBIISATh

MOUCK, KpUTUYECKUN aHATU3 U
CUHTE3 UH(pOpMaIuH,
MIPUMEHSTh

CHUCTEMHBIN ITOJIXO

JUTSL pELIEHUS TOCTABIIEHHBIX
3a71a4

YK-1.1. Ananuzupyer 3ajady,
BbIZIETISIS ee 0a30BbIe
COCTaBJISAIOIIUE;

VYK-1.2. Ompenenser,
UHTEPIPETHPYET U PAHKUPYET
uH(pOpMaIInIO, TpeOyeMyIo IS
pELIEeHHS TOCTABICHHOU
3a[a4uu;

YK-1.3. OcyriecTBisieT OUCK
uH(pOpMaIIUK AJISl pEelICHUs
MOCTaBJICHHOMW 3a]]a4u IO
pa3IMYHBIM TUIIAM 3aIIPOCOB;
VYK-1.4. Ilpu o6paboTke
uHpopMaIu OTINYaeT (PaKThI
OT MHEHMWI, HHTEPIIPETALIHH,
OLICHOK, (hOpMUpYET
COOCTBEHHBIE MHEHUS U
CYX/IEHUS, apT'yMEHTHPYET CBOU
BBIBOZIBI M TOUKY 3PEHHS;
VK-1.5. PaccmaTpuBaet u
npeIaraeT BO3MOXKHEIE
BapUaHTHI peLLICHUs
MIOCTaBJIEHHOH 3a/1auH,
OLIEHUBAs UX TOCTOMHCTBA U
HEJIOCTAaTKH.

OIIK-8

Crnioco0eH oCyIIecTBIATh
MeJarornyecKyro AesiTeIbHOCTh
Ha OCHOBE CIIEUAIBHBIX
Hay4HbIX 3HAaHUU

OIIK-8.1. [Tpumensier
OCHOBHBIE TPUHIUIIBI U
IpoIeTypbl HAYYHOTO 3HAHUS B
MeIarOrMIeCKON eSITeTHHOCTH,
UCTIOJIb3YET METOIbI
KPUTHUYECKOTO aHaJN3a H
OLIEHKU HAyYHBIX IOCTHKEHUH U
UCCIIeIOBaHU B 00J1aCTH
TIeIarOTHKH, TIeJarormIecKux




HUCCIIEIOBAHUN.

OIIK-8.2. Brigensier u
CUCTEMAaTHU3UPYET OCHOBHBIE
UJIeU PE3yJIbTAThI
WCCJICIOBAHUI U YYUTHIBACT UX
IIPU OCYIIECTBICHUU
MearorHIeCKO IeATEIbHOCTH;
OpraHHU3yeT HAyYyHOe
UCCJICJIOBAaHHE B 00JaCTH
Me1arOruku

OIIK-8.3. Mcnonb3yer
COBpEMEHHBIC HAYYHbIE 3HAHUSA
U Pe3yJIbTAThI MeIarOTHIeCKIX
UCCJIEJIOBaHMI; ONIPEeIIsIeT
MearorHIecKyIo 3a/1a4y U
MPOEKTUPYET MeIaroru4ecKHii
MIPOIIECC JIJIS €€ PEIICHUS.
OIIK-8.4. /IleMoHCTpHpYyET
CHeIMAIbHBIC HAYIHBIC 3HAHUS
B COOTBETCTBYIOILIEH
pEAMETHOM 00JIACTH.

[1K-6

Crnoco0eH npuMeHsTh
CrellMalbHbIe IPEIMETHBIE
SHaHUWA IIpU pcain3anuun
00pa3oBaTeNbHOrO Mpolecca

[IK.-6.1. Opuentupyercs B
3aKOHOMEPHOCTSIX, TPUHIIHITIAX
U YPOBHSIX (POPMUPOBAHHUA |
peanu3anyy CoaepKaHus
oOpa3oBanus B 00JaCTH
bu3uKu 1 HHOOPMATHUKH,
CTPYKTYpY, COCTaB U
JUTAaKTUYECKUE eTMHULIBI
COJIep KaHUs IKOJIBHOTO
npeaMera «MaTeMaTuKay 1
«HH(pOpMaTHKa»

[IK.-6.2. IIpumenser
CrelMaTbHbIe 3HAHUS B 00JIaCTH
MaTeMaTHKH U HHPOPMATUKHU B
00pa3oBaTeTLHOM TIPOIIEeCcCe
IIK -6.3.

[IpousBonut or6op
BapHUaTHBHOTO COJICPIKAHHS
y4eOHOro npeaMeTa ¢

YYETOM B3aHMOCBSI3U YPOUHOH U
BHEYPOUHOI (popm 00yueHHs
MaTeMaTHKe M HHHOpMaTHKe




4 CrpyKTypa u coaep:kaHue THCHUILTAHBI (MoayJs) [IndepennuanbHas reomeTpust

| TOTOJIOTHUSI
4.1. CTpyKTYypa I CHUILTHHBI (MOLYJIs)

OO01mast Tpy10eMKOCTh TUCIIUTUTHHBI COCTABIISIET 5 3a4eTHbIX eaunull, 180 yacos.

Bun yuyedHoii padoTshl Bcero IMopsiakoBbIii HOMeEp ceMecTpa
4

OO01mas TpyI0eMKOCTh TUCIUILTHHBI BCETO (B 3.€.), B TOM 33e. 3

qucne:

KypcoBoii mpoexkTt (pabota) HE TIPeTyCMOTPEHO

AyIUTOpHBIC 3aHSITHS BCETO 60 60

(B akaj. yacax), B TOM 4HCJIE:

Jlexuuu 30 30

[IpakTudeckne 3aHATHS, CEMUHAPHI 30 30

JlaboparopHsie paboThI

CamocTosTenbHas paboTta Bcero (B akajl. yacax), B TOM YHCIIE: 48 48

KCP

OK3aMeH 27 27

OO01as TPyI0EMKOCTh TUCIIATUINHBI 108 108




No/

Buzp! yueOHO#M paboThl, BKIIIOUas

(DOpMI)I TCKYLICT'O0 KOHTPOJIA

Ne CaMOCTOSITEIIbHYIO paboTy CTYACHTOB U yCIIeBaeMOCTH (110 HEeJeIsIM
TPYAOEMKOCTh (B 4acax) cemectpa). DopMBI IPOMEXKYT.
HanmeHnoBanue aTTecT
pasesioB ¥ TeM
JUCUUIUIHHBL (MOTYJIsT) AynuropHas paborta CamocTosiTensHast
pabota
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5 cemecTp 108 | 30 | 30 3
Bekrop-¢yHKITNMH 2 2
2 KacatenpHas, rmaBHast HOpMaih U 2
OMHOPMAaJTb IMHUU
3 Kpususna nuaIn 2| 4
4 Kpyuenue nuaNM 2| 4 2
IToBepxHocTH
6 KacarenpHasi 10CKOCTb K 2 2
MIOBEPXHOCTH
7 Hopwmairs x moBepxHOCTH 2| 4 2
8 ITepBas kBaapaTU4Has popMa 2| 4 4
MIOBEPXHOCTH
9 Bropas kBaapatuuHas Gpopma 2| 4 4
MIOBEPXHOCTH
OO0r11ast Tpy/I0eMKOCTh, B Yacax 108 (3030 |- |- [33]- IpomeskyTouHas aTTecTalus
dopma
3ager -
3ayer ¢ OIEHKOH -
Ok3aMeH 6

5 cemecTp

1. Bekrop-pyHkuuu

4.2. Copepxanue TUCHUIIHHBI (MOTYJI1)

2. KacaTCJILHaH, rjIaBHasA HOpMaJlb U 6I/IHOpMaJ'IB JIMHUH

3. KpuBusHa nuHuM
4. Kpydyenue JIuHUN

5. IloBepxHoctu

6. KacaTenpHas TUIOCKOCTh K IMOBEPXHOCTU

7.Hopmaib K TOBEpXHOCTH

8. IlepBas kBagpaTruHas popmMa MOBEPXHOCTH

9. Bropas kBaznpatudHas opma MoBepXHOCTH




6 cemecTp

10.
11.
12.
13.
14.
15.
16.
17.

18.

I"ayccoBa kprBHU3HA IOBEPXHOCTH
CpenHsist KpUBU3HA [TOBEPXHOCTU
['eone3nueckue IMHUMA Ha TOBEPXHOCTU
Tononornyeckue NpocTpaHCcTBa
HenpeprsiBabie 0TOOpakeHUs
IIpou3sBeneHus MPOCTPAHCTB
KoMmakTHbIe IpocTpaHcTBa
Xayc1op(hoBbI IPOCTpaHCTBA

CBsi3HBIE TIPOCTPAHCTBA

Tembl J1a0opaTopHbIX padoT (JIaGopaTopHbIii IPAKTUKYM)

He npenycmotpens! yueOHbiM mmanom OOIT

IIpumepHasi TeMaTHKA KypCOBBIX padoT

He npenycmotpenst yueOHnbiM mutanom OOIT



5.00pa3oBaTe/IbHbIE TEXHOJIOTHHI

AKTHBHBIE U UHTEPAKTUBHBIC (POPMBI: JIEKLIUH, TPAKTUYECKHUE 3aHATHUS, KOHTPOJIbHBIE Pa0OTHI,

KOJUIOKBUYMBI, 3a4CThI U 9K3aMCHBI. B TeucHue CCMCECTPOB CTYACHTHI pCHIAOT 3a/1a41, YKa3aHHBIC

peroaaBarcjicM.

6. YueOHO-MeTOoAMUYECKOE ODecleyeHre CaMOCTOATEbLHON padoThl cTyaeHTOB. O1eHOYHbIe
cpeacTBa IJIsl TEKYLIEero KOHTPOJISI yCIeBAeMOCTH, IPOMEXKYTOYHOIl aTTecTallMd 10 HTOraM

OCBOEHHS THCIIUMTHHBL.
6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

Ne n/m HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMHYecKUX
yacax)

5 cemecTp

1 Bekrop-dynkiyu AynuTopHasi padora 2

2 Kacarenbnasi, rinaBHas HopMaib U1 | AyauTOpHasi padora 2
OMHOPMAJTh JINHUH

3 KpuBuzna nmuaun AynuTopHasi padora 2

4 Kpydenune nunumn Teoperuyeckunii Tect 2

3) [ToBepxHoCTH AynuTopHas pabdora 2

6 KacarenbHas miockocts K AynuTopHas padora 2
MTOBEPXHOCTH

7 Hopwmaib k moBepXxHOCTH AynuTopHasi padora 2

8 [TepBas kBagparnuHas Gpopma KoutpoJabsHas padora 4
MOBEPXHOCTHU

9 Bropas kBagpatuynas popma AynuTopHas padora 4
MTOBEPXHOCTH

6 cemecTp

10 I"ayccoBa kpuBH3HA MOBEPXHOCTH | AyAMTOpHAasi padora 1

11 CpenHsist KpUBHU3HA TOBEPXHOCTH | AyaMTOpHAasi padora 1

12 I'eonesndeckue TMHUM HA KonTtposabnas padora 1
MOBEPXHOCTHU

13 Tonosnornyeckue NpocTpaHCTBa AyautopHasi paéora 1

14 HenpepbiBHbIE 0TOOpaXKeHUs AynuTopHas padora 1

15 IIponsBeneHns npocTpaHcTB AynurTopHas padora 1

16 KoMnakTHble mpocTpaHCcTBa AynuTopHas padora 1

17 Xaycnop(hoBbl IpocTpaHCTBa AyautopHas padora 1

18 CBsi3HBIE TIPOCTpPAHCTBA KonTtpoabHnas paGora 1




OuneHouHble cpeacTBa AJsl TEKYUIero KOHTPOJS YCIeBAeMOCTH W TPOMeKYTOYHOI
aTTecTanuu

Kpurepum onieHkH NpomMe:KyTO4YHOM aTTecTanun B popme 3auera

Onenka | XapakrepucTuka TpeOOBaHUH K pe3yibTaTaM aTTecTalluu B popMme 3aueTa

«3a4TeHOY TeopeTrueckoe cojiepKaHue Kypca OCBOCHO MOJHOCTBIO 0e3 MPoOeIoB HilH B
11EJIOM, HJTU OOJIBIICH YacThi0, HEOOXOIUMBIC TIPAKTHYCCKUE HABBIKK PAOOTHI C
OCBOCHHBIM MaTepHaIoM C(HOPMHPOBAHBI WIIH B OCHOBHOM C(POPMHUPOBAHBI,
BCE WJIH OOJIBIIIMHCTBO MPEyCMOTPEHHBIX pabouei mporpaMMoi yueOHbIX
3aJlaHU¥ BBIMIOJTHEHBI, OT/ICIbHBIC U3 BEITIOJHEHHBIX 3a/IaHUN COJIEPIKAT
OILIHOKH.

«He 3aureno» | Teopernueckoe copepxaHue Kypca OCBOCHO YaCTUYHO, HEOOXOANMBIE HABBIKU
paboThI He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/ICIBHBIC U3 HUX,
OOJIBITMHCTBO MPEyCMOTPEHHBIX paboyeil yueOHOH mporpaMMoi 3a1aHuil He
BBITTOJIHEHO JTMOO BBIMOJIHEHO C TPyOBIMH OIIMOKaMHU, Ka4eCTBO UX
BBITIOJTHEHUS OLIEHEHO YKCIIOM 0aiioB, OJIM3KUM K MUHUMYMY.

Kpurtepun oieHKH NpoOMe:KyTOYHOM aTTecTalluM B (hJOpMe IK3aMeHa

Onenka XapakTepucTika TpeOOBaHUH K pe3ysIbTaTaM aTTecTanuu B hopme
JK3aMeHa
«OTnuHO» Teopernueckoe colepikaHHe Kypca OCBOGHO IIOJIHOCTBIO — 0€3

npoOesioB, CUCTEMHO U TJIyOOKO, HEOOXOJMMBbIE MPAKTUYECKHE HaBBIKU
paboThl C OCBOCHHBIM MaTepHalioM c(hOpMHUPOBaHBI, BCE MPEILyCMOTPEHHbBIE
paboueii yueOHOM MporpaMMoil yueOHbIe 3a/1aHUs BBIOJHEHBI Oe3yNpevHo,
KAayeCTBO HX BBINOJHEHHUS OIEHEHO YHCIOM 0aaiaoB, OJIM3KHM K
MaKCUMYMYy.

«Xopor1o» Teopernueckoe coiepkaHne Kypca OCBOEHO B IeJIoM 0e3 mpoOernos,
HE00XO0/IMMBbIEe TPAKTUYECKUE HABBIKU PaOOThl C OCBOEHHBIM MaTEpUaIoM B
OCHOBHOM  C(POPMHUpPOBaHBI,  MpPEIyCMOTpPEHHble paboueil  y4deOHOI
MporpaMMoil yueOHbIe 3a/laHUsI BBIIIOJIHEHbI C OT/IEIbHBIMU HETOYHOCTSIMU,
KayeCTBO BBINOJIHEHHS OOJIBIIMHCTBA 3aJaHUM OICHEHO YHCJIOM OalljioB,
OJIM3KUM K MaKCUMYyMY.

«Y IOBJIETBOPUT Teopernueckoe coaepkaHue Kypca OCBOEHO OOJbIIEH YacThio, HO
€JIbHOY npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HeOoOXOIuMble
MPAKTUYECKHE HAaBBIKM PAaOOTHI C OCBOCHHBIM MAaTe€pHajoM B OCHOBHOM
copMHpOBaHbI, OOJBIIMHCTBO IPEIyCMOTPEHHBIX pabodel yuyeOHOM
porpaMMoil y4eOHBIX 3a/laHUi BBIIIOJIHEHBI, OTJEJIbHBIE U3 BBIMOJIHEHHBIX
3aJIaHAN COJIEPIKAT OIIHOKH.




«HeynosnerBop Teoperndeckoe  comepkaHWe  Kypca  OCBOGHO  YacTHUYHO,
UTEJIBHOY HeoOXOauMBbIe HaBBIKM paboThl He chopMHupoBaHBl WIH CHOPMUPOBAHBI
OTJIETIbHBIE W3 HUX, OOJBIIMHCTBO MPEIYCMOTPEHHBIX paboueil ydueOHOMH
nporpaMMoil y4eOHBIX 3a/JlaHUil HE BBINOJHEHO JIMOO BBIOJHEHO C
rpyObIMH OIIMOKAMH, KAYECTBO WX BBITOJHEHHS OIICHEHO YHCIIOM 0aJlIoB,
ONMU3KUM K MUHUMYMY.

6.2. MeToauyeckue yKa3aHus 10 OPraHU3alMH CAaMOCTOSITeJIbHOH padoThI CTY/IeHTOB

CamocrosrenbHas paboTa sIBJISETCS OJHUM U3 BUJOB YUEOHOH NEATEIBbHOCTH OOyYaroIuxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPUYECKOTO
H0JX0/1a K PELICHUI0 IPo0seM yueOHOro U NpoecCHOHATBHOTO YPOBHS.

AyIuTOpHAs caMOCTOSITeIbHAs paboTa 1Mo y4eOHON AUCHUILTUHE OCYIIECTBISETCS Ha YIeOHBIX
3aHATHUSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U 110 €r0 3aJaHUIO.

BueaynutopHas camocTosiTeNbHas paboTa BBINOJIHAETCS 110 3a/laHUI0 MpernojaaBarens 0e3 ero
HENOCPEJICTBEHHOI'O YYacTHSI.

Bunpl 3amanuii Uil BHEayUTOPHOM CaMOCTOATENbHOM paboThl, MX XapakTep, YUUTHIBATb
cnenn(uKy u3ydaeMoi yueOHO# TUCIUIIMHBI, HHANBUIYAIbHBIE 0COOCHHOCTH 00YYaroIIeToCs.

KoHTpoab camocTosiTeIbHON pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHU3YeTCsl KaK €JMHCTBO
IBYX (Gopm:

1.CaMOKOHTPOJIb U CaMOOLIEHKa 00y4aroerocs;

2.KOHTpPOJIb U OLIEHKA CO CTOPOHBI IIPENo1aBaTeIsl.

Opranu3anus 1 pyKOBOACTBO ayJJUTOPHOI CAMOCTOSATEILHOM PadoThl

AynuTopHas caMmocTosiTelbHasi padoTa MO JUCLMILIIMHE BBIOJHSACTCS Ha y4EOHBIX 3aHATHUAX
10J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINs U MO €r0 33JaHUIO.

OCHOBHBIMU BHJIaMH ay TUTOPHOI pabOThI CAMOCTOATENBbHOM pabOThI SBISIOTCS:

- BBINIOJHEHUE JIAOOPATOPHBIX M IMPAKTHUYECKMX PAaOOT OCYIIECTBIISAETCS Ha J1aOOpaTOPHBIX U
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU C TpadukoM ydeOHoro mpouecca. Jlns obecrneueHus
CaMOCTOSITENIbHOW  pa0oThl MpernojaBaTesiMU  pa3padaTbIBalOTCS METOJUYECKHUEe YyKa3aHHUs 10
BBITIOJTHEHUIO JIA0OPATOPHON /TIPpaKTUUYECKON PadOTHI.

Pabora ¢ nutepaTypol, ApyrUMH MCTOYHMKAMHM MH(OpPMAIMH, B T.4. 3JEKTPOHHBIMU, MOXET
pean30BbIBAThCS HAa CEMUHAPCKUX U TNMPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKHM HH(pOpMaLuu
MOTYT OBITH TpEJICTaBlIeHbl Ha OyMa)XHOM W/WIIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
NurepHer.

[TpenonaBatens GopMyIUpyeT Ledb pabOThl ¢ JAHHBIM M UICTOYHUKOM HH(OpMaIUM, onpeenseT
BpeMsl Ha TPOpabOTKy NOKyMEHTa U (hOpMY OTYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBINOJIHEHHBIX 33JJaHUI Yallle BCErO MCIOJIb3YETCSI HA CEMUHAPCKOM,
MPAKTUYECKOM U JIpYruX BUAax 3aHATUM. [IpobieMHas /cutyanmoHHas 3aja4a JOHKHA UMETh YETKYIO
(bopMyIHPOBKY, K HEH JTOKHBI OBITH IOCTaBJIEHBI BOIIPOCHI, OTBETHI HA KOTOPbIE HEOOXOIMMO HAlTH
u obocHoBaTh. KpHuTepuu OIEHKM MPaBUIBHOCTH pELIEHUS MPOOIEeMHON/CUTYallMOHHON 3aJa4yu
JIOJKHBI OBITh U3BECTHBI BCEM 00YYaIOLTHMCS.

Opranuzanus ¥ pyKoBOJACTBO BHeayAUTOPHOI padoThI

BaeayauTopHas caMocTosiTeNIbHAs paboTa BBIIOIHIETCS MO 3aJaHUIO MperoaBaTens, Ho 0e3
€ro HEMOCPEICTBEHHOTO Y4acCTHsI.

[lpyu mnpenbsiBIEHUH BHUJOB 33/JaHUl HAa BHEAYJUTOPHYIO CaMOCTOSITENBHYIO paboTy
PEKOMEHIyeTCsl HCIO0JIb30BaTh AUPQPEpEeHINPOBAHHBIN MOAXOA K YPOBHIO TMOJATOTOBIEHHOCTU
oOyuartomierocsi. Ilepen BbIOTHEHHEM BHEAYJUTOPHOM CaMOCTOSITEIbHON paboThl MpenojaBareib
MIPOBOAMT KOHCYJIBTALIMIO C OMpPENEICHUEM LIeTU 3aJaHus, €ro CoJep>KaHus, CPOKOB BBIIOJIHEHUS,
OpPUEHTHPOBOYHOrO0 0OBbeMa pabOThl, OCHOBHBIX TpeOOBaHMU K pe3yibTaTaM paboThl, KpUTEpHUEB



OLICHKH, (OpM KOHTpOJIsI M NEepeyHs JuTepaTyphl. B mpoiecce KOHCYNbTallMM MPENOJaBaTeNlb
MPEIyIpPexaaeT O BOSMOKHBIX TUITHYHBIX OMIMOKAX, BCTPEUYAIOIIUXCS TIPY BHIMIOTHEHUH 3a/IaHUSI.

Jns  Merogudeckoro oOecreueHussT W PYKOBOACTBA CaMOCTOSITEIBHOM  paboTol B
00pa30BaTeIbHOM YUPEKICHUH pa3padaThIBAIOTCS y4eOHBIC MOCOOMS, METOINYECKHE PEKOMEHIAINN
[0 CaMOCTOSITETIbHOM MOATOTOBKE K Pa3MYHbIM BUJAM 3aHATUN C YUETOM CHEIUAIBHOCTH Y4eOHOM
JTUCITUTUINHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYACHTOB, 00bEMa W COJCPXKAHUS CaMOCTOSATEIHHOU
paboThI, GOpM KOHTPOJISI U T.II.

CamocTtosTenpHas padoTa MOXKET OCYIIECTBISIThCS HHIUBUIYATbHO WIH TPYIIIaMH CTYJICHTOB
B 3aBHUCHUMOCTH OT L€, O0beMa, KOHKPETHOW TEeMaTUKHU CaMOCTOSATEIbHONW paboThl, YpOBHS
CJIO)KHOCTH, YPOBHSI ITOATOTOBJICHHOCTH O0YYaIOITIXCS.

Bunamu 3aganuii A1 BHEAy TMTOPHOM CaMOCTOSITENIbHON pabOThl MOTYT OBITH:

- JUIS OBJAJICHUS 3HAHUSMHU: YTCHHS TEKCTa; COCTaBIICHUS TIUIaHA TEKCTa; Tpaduieckoe
U300paKeHHe CTPYKTYpbl TEKCTa; KOHCIEKTHPOBAHME TEKCTa; BBIMCKU U3 TEKCTa; paboTa co
CIIOBapsSIMH M CIPAaBOYHMKAM; y4eOHO-HCCIIEZOBaTeNIbCKasi paboTa; HCIOIb30BaHUE ayauo |
BUJICO3AMKCEH, KOMIIBIOTEPHON TeXHUKU U THTepHeT pecypcoB U 1p.;

- JUIS 3aKPETUICHHS ¥ CHCTEMAaTU3alliy 3HAHMIA: padoTa ¢ KOHCIIEKTOM JICKIIMH; TIOBTOPHAs padoTa
HaJ y4eOHBIM MaTepUaloM; COCTaBJICHHE IJIaHA, TE3WCOB OTBETA; COCTABJICHHWE TaOmuI, pedycos,
KPOCCBOPJIOB, TJOcCcapusi [UIsl CHUCTEMaTH3alMu Yy4eOHOro Marepuala; H3yuYeHue CIloBapeH,
CIIPAaBOYHHMKOB; OTBETHI Ha KOHTPOJIBHBIC BOIPOCHI;, aHATUTHYECKass 00pabOTKa TEKCTa; MOJrOTOBKA
COOO0IIIeHUH K BBICTYIUICHUIO Ha CEMUHape, KOH(pEepeHIIMHU; TOATOTOBKA

pedepaToB, TOKIIAA0B; cocTaBieHue Onorpaduii, 3ajanuii B TECTOBOM popme u ap.

- ansa GOpMUPOBAaHMA YMEHUN: pelIeHHe 3aJad U YHOpaKHEHUH 10 o00pasily; pelieHue
BApUATUBHBIX 33J1a4 U YIPAXXHEHUN; COCTABIICHUE CXEM; PEIICHUE CUTYAIIMOHHBIX MPOU3BOICTBEHHBIX
3aJ]1a; MOJATOTOBKA K JIEJIOBBIM M POJIEBBIM UTpaM; MPOESKTUPOBAHUE U MOJAEITUPOBAHNE Pa3HBIX BUIOB U
KOMITOHCHTOB NMPO(ECCHOHAIBHON JIESTSIBHOCTH, TIOJrOTOBKA MPE3ECHTAINI, TBOPUCCKUX IPOCKTOB;
MOJIFOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-3KCIICPUMEHTAIbHAS pab0Ta; MTPOSKTUPOBAHKE U
MOJIEJTMPOBAHUE PA3HBIX BUJIOB M KOMIIOHEHTOB MPO(ECCUOHATBLHOM e TENLHOCTH U AP.

Hns obecrnieueHusi  BHEAYJUTOPHOM  CAMOCTOSITEIBHOM  pabOThl MO  JUCIUIUIMHE
mpernojiaBatesieM pa3pabaTbiBaeTCs TEPEUeHb 3aJaHui NIl CaMOCTOSITEIBHOM paboOThI, KOTOPHIi
HeoO0xouM 75t 9 GEKTUBHOTO YIIPABJICHUS JaHHBIM BUIOM yU4eOHOU AeSITENbHOCTH 00YyJaroIIuXCsl.

[IpenomaBaTenb OCYIIECTBISET YIPABICHUE CAMOCTOATEIILHON pab0TOM, peryIupyeT ee 00beM
Ha OJTHO yueOHOe 3aHSATHE U OCYIIECTBIISET KOHTPOIb BBHIMOJIHEHHUS] BCEMU CTYJIEHTaMH Tpynmbl. J{is
yao0CcTBa TMpemnojaBaTeib MOXET BECTH BEIOMOCTh YyueTa BBHITIOJIHEHHS MHUHUMyMa 3aJaHui,
HEOOXOIUMBI [T JOTTYCKa K UTOTOBOW aTTeCTallUU 1O JUCIUILTHHE.

B mpomecce camocrosiTenbHOM pabOTHI CTYAEHT MPUOOpETaeT HABBIKM CaMOOPTaHU3aINH,
CaMOKOHTPOJIS, CAaMOYTPaBIEHUSI U CTAHOBHUTCS AKTHBHBIM CaMOCTOSITEIbHBIM CyOBEKTOM YyueOHOMH
JEeSITEbHOCTH.

CTyeHT caMOCTOSITENILHO OMpeNeNsieT PEKUM CBOCH BHeayJUTOPHOU padOTHI U Mepy Tpyaa,
3aTpauyMBaeMOr0 Ha OBJIQJIEHWE 3HAHUSMU W YMEHUSMH M0 KaXJOW JAUCIUIUIMHE, BBIMOJIHSIET
BHEAYIUTOPHYIO pabOTy MO MHAWBHUIYATbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOATOTOBKH,
Or0/KETa BPEMEHH U IPYTUX yCIIOBUM.

ExXenHEeBHO CTYJIEHT JIOJDKEH YIENSATh BBIIOJHEHUIO BHEAYJUTOPHOM CaMOCTOSITEIbHOU
paboTHI B CpEeTHEM HE MEHEE 3 4acoB.

[Ipy BBIMOTHEHUM BHEAYAUTOPHONW CAMOCTOSITENILHON pPa0OTHl CTYJEHT HUMEET TPaBo
oOpaiatbcsi K MPErnoAaBaTeo 3a KOHCYJIbTallMel C LIEJbI0 YTOUHEHHUs 3aJaHusi, GopMbl KOHTPOIS
BBITIOJIHEHHOTO 33/IaHMS.



6.3. Marepuajbl 1Jisl NPOBeJAeHUS] TEKYIIero W MNPOMEKYTOYHOT0 KOHTPOJS 3HAHMM
CTY/IEHTOB
Jls camocTosTeNnbHOM paboThI CTYIEHTaM MOATOTOBJICHBI CJIEYIOIINE BOTIPOCHL:

Omnpenenenne 1 NpuMeEpPbl KOMITAKTHBIX TOJAMHOKECTB U IIPOCTPAHCTB.

Kpurepuii KOMIIaKTHOCTH IIOJIMHOKECTBA.

KomnaktHocTs oTpeska u3 R.

O0pa3 KOMIIAaKTHOT'O MOIMHOXKECTBA.

AxcuoMsl oTaenumocty. Kpurepuii 3aMKHYTOCTH OIHOTOYEYHOT'O OAMHOXKECTBA.
KomnakTHbIe TOMHOKECTBA Xaycaop(doBa MpocTpaHCTBa.

Bueknuy KoMIakTHOTO POCTPAHCTBA B Xayc10phoBo.

[ToanpoctpancTsa xaycaophoBa NpoCTPaHCTBA.

© ®© N o g~ w D

Kpurepuii xaycnoppoBocTi npou3BeeHHUS.

[HEN
©

JloctaTouHoe ycnoBue xaycaophoBocTu (HakTop MPOCTPAHCTBA.

[HEN
=

®DakTop MPOCTPAHCTBO KOMIIAKTHOTO Xaycaopdora G- mpocTpaHCTBA IO KOHEYHOU TPYIIIE.

[EEN
N

Onpez[eneHHe N MPHUMEPHBI CBA3HBIX ITPOCTPAHCTB U CBA3HBIX IIOJMHOXKCECTB.

[EEN
w

Kpurepuii ca3HocTu. CBs3HOCTH oTpe3ka u3 R.

[EEN
=

O06pa3 CBA3HOTO MPOCTPAHCTBA.

[EEN
o

O6’beI[I/IHCHI/IC CBA3HBIX IIPOCTPAHCTB C HCIIYCTBIM IIEPECCUCHUEM.

[EEN
o

Kpurepnii CBA3HOCTH IPOU3BEACHHUS.

Bo Bpems JIEKIIMOHHBIX UM MPAKTUYECKUX 3aHATHI caMOCTOATEIbHAs paboTa pean3yercsi B BUIe
pELIeHUs CTYIeHTaMHU UHIUBUAYaJbHBIX 3a/IaHHUM, U3yUEHHUS YaCTH TEOPETUUYECKOr0 MaTepuaia,
peyCMOTpeHHOro yueOHbIM tutanom OOIL.

Bo BHeayuTopHOE BpeMs CTYJIEHT U3y4aeT peKOMEH/I0BaHHYIO JINTEPATYPY, TOTOBUTCS K
JICKIIMOHHBIM M MPAKTUYECKUM 3aHATHSAM, COOECEeIOBaHUSIM, YCTHBIM ONPOCaM, KOJIIJIOKBUYMY U
KOHTPOJIbHBIM paboTaM. [Ipu moAroToBKE MOKHO OMUPAThCS HA KOHCIEKT JICKIUHA U JIUTEepaTypy,
MIpEIOKEHHYIO B pa3zene 9 manHoi pabouelt mporpaMmel. B ykazaHHOM pasjiene pacnoyiokeH
CIIMCOK OCHOBHOM U JIONOJHUTENIbHOM JINTEPATYPhI, a TaKkKe HeoOXoauMble IHTepHeT-pecypChl.
[ToaroToBka TEOPETUUECKOTO COOOIIEHHUS Ha PAKTUYECKOE 3aHITHE BBIMOIHACTCS CTYACHTOM
CaMOCTOSITENIbHO, HO IO COTJIACOBAHUIO C MPETI0IaBaTeNIeM TEMbI COOOIIEHHS. ITO MOXKET OBITH,
HaIpuMep, COOOIIEHHE O )KU3HU U JAESITEIbHOCTU BEIUKUX YUEHBIX-MaTEeMAaTUKOB, TEOPEMBI, KOTOPBIX
M3Yy4aloTCs B JAaHHOM KypcCe, WM UHTEPECHbIE 3aMedanus, (aKkThl 10 TeME JEKIUH (MPaKTUYECKOTO

3aHSITHS).



KonTpoabHas pabora no teme «KpuBusHa u kpyueHue»

1. Haiinute KpUBH3HY U KpYy4YCHUE BUHTOBOI'O IyTH X = aC0St, y=asint, z = bt B npou3BobHOK
TOYKE.

2. JloKaxkuTe, 4TO JUIsl CIAEAYIOIIETO IMyTH KPUBU3HA PABHA €r0 KPYyUCHHIO:
x=acht,y=asht, z=at;

3. HaiiguTe KpUBHU3HY U KPyUYEHHUE CIICIYIONIETO My TH:

x=el, y=et z=v22t;

4. HaiiauTe TOUKH t, B KOTOPHIX KPUBU3HA MyTH X = COS°t, y = Sin’t, Z=C0S 2tuMeeT MUHUMATBHOE
3HA4YCHHE (JIOKAJIBHOE).

5. Jlokaxwure, 4TO CAEAYIOLUI MyTh IJIOCKHUI, U COCTaBbTE YPAaBHEHUE INIOCKOCTH, B KOTOPOU
pacrosoxeH ero oopas:

1+t 1 1
:_,I:—,Z:_
1-t 1-t2 1+t

KonTpoabHas padora no teme «KacareabHasi II0CKOCTh U HOPMAJIb TOBEPXHOCTH»

X

1. Hanmmnre ypaBHeHUS KacaTenbHOM INIOCKOCTH X HOPMAJIU K TIOBEPXHOCTH X = U +V,
Yy =U-V, Z=UV B TOYKE C KPUBOJHMHEHHBIMU KOOpAUHATaMK U =2, V=1

2. Hanummure ypaBHeHuUs KacaTeabHOM MIIOCKOCTH M HOPMAJIU K IIOBEPXHOCTH X = U,
y=u -2uv, z=u?-3 u?V B TouKe C JeKapTOBEIMH KoopauHaTamu (1,3,4).

3. Hanummre ypaBHeHuUs kacaTeabHOM MIIOCKOCTHA M HOPMaJH K CIeIyIoIIe
MOBEPXHOCTU B YKA3aHHOM TOUKE:
z=x% + y* B Touke M=(1,2,9);

4, Hanummre ypaBHeHUs KacaTeNbHOM MI0CKOCTH M HOPMAH K MPSMOMY T€ITHKOHIYyX = UCOSV,
Y=USIinv, Z=av B MpOU3BOJIBbHOM TOUKE.

5. JlokaxuTe, 4TO KacaTeIbHbIE TUIOCKOCTH K TOBEPXHOCTH xyz=a3 00pa3yIoT ¢ IIOCKOCTSIMU
KOOpJMHAT TETPAdp MOCTOSHHOTO 00beMa.

KonTtpouabsnas padora no reme «Tononornyeckne npocTpaHcTBa»

1. Jloka3ath, 4To eciii Y — HOAMHOKECTBO TOIOJIOIUYECKOTr0 IIPOCTPAHCTBA, TO Y 3aMKHYTO
TOT/Ia 1 TOBKO Tora, Koraa Y =Y |

2. Jlokasats, uto@Y =@ Torna u Tonbko Toraa, korna Y OJHOBPEMEHHO OTKPBITO H 3aMKHYTO.
3. Tokazats,  uro X\¥ = ((X\¥)),

IIpuMepHBIii BADHAHT CEMECTPOBOIO0 3a1aHUA
1. Ha  moBepxHOCTH C mepBoif kBagpaTudHoi popmoii I = du? + shudv? maiigure nmmmy

JMHUM U = V MKy ToukaMu M1 1 M2 ¢ KpUBOJIMHEHHBIMU KOOpAWHaTamu (u1, U1) 1 (uz, U2).
2. Ha MOBEPXHOCTU C MEePBOM KBapaTUuYHOU hopMoi



I = (8u? + v?)du? + 2uvdudv + (8v? + u?)dv?
Haiinure quHy mUHUM V= au MEXTy TOUYKAMH €€ MepeceueHus ¢ IMHUIMHU U = luu = 2.

3. Haiinure, mox kakuM yriiom nepecekarorcs inaunu + v=0, u - v =0 Ha PsIMOM
TeJINKONE

X =Uucosv, y = usinv, z=av.
4. Haiinute nepuMeTp ¥ BHYTPEHHHUE YIIIbl KPUBOIMHEHHOTO TPEyTronbHUKau = + av2/2,
v = 1, pactojI0KeHHOro Ha HOBEPXHOCTH, y KoTopoii I = du? + (u? + a?) dv .
5. Haiigure yron mexay nuHusiMu V = 2U 1 V=-2U Ha IOBEPXHOCTH, UMEIOLIEH NEePBYIO
KkBajpaTHunyo Gopmy I = du? + dv?,
6. Haiinure yron Mexay TuHusMH V = U+l 1 V=3-una moBepxHOCTHX = UCOSV,
y=usinv, z=u.

7. Haiiaute mioma b 4eThIpeXyrojbHIKa Ha MPSIMOM IeJIMKOUIe X = UCOSV, y=usinv, z=av,
orpanuyeHHoro Junusmu u = 0, u = a, v=0, v= 1.

8. Haiinure Bropyro KBaapatuuHyio GopMy MpsiIMOTo reJIuKor/1a X = UCOSV,y= usinv,
Z=av.
9. [TokaxwuTe, 4TO MpH JIF0OOM BBIOOPE TapaMeTpHU3aIUH IJIOCKOCTH BTOpas KBajpaTHiHas hopMa

TOKJIECTBEHHO PaBHa HYJIIO.
10.  Haiigute rnaBHble HaPaBICHUS U [NIABHbIE KPUBU3HBI IPSIMOTO FEJIMKOMIa X = UCOSV,
y = usinv, zZ = av.
11.  JlokaxxuTe, 4TO IIIaBHBIC HATIPABJICHHS MPSMOTO reJIMKouaa X = UCOSV, Y = USinV, Z =av aensr
TIOTIOJIaM YTJIBI MEXKIY HAlpaBJICHUSMH MPSIMOIMHEHHON 00pa3yromieil 1 BUHTOBOM JIMHUU.
12. BpluucnuTe riaBHbIE KPUBU3HBI IOBEPXHOCTU
X=Uu*+Vv? y=u>-Vv? z=uv
B Touke P ¢ kpuBO/IIMHENHBIMU KOOpAUHATaMHA u = 1, v=1.
13.  Haiigure raycCoBy M CpPEHIO0 KPHBU3HY IPSMOrO FeIMKOUIA X=UcOosV, Yy = USINV, Z = av.
14.  Jloxa3aTb, 4TO e€ciii Y — MOAMHOXKECTBO TOMOJIOTHYECKOr0 MPOCTPAHCTBA, TO Y 3aMKHYTO

TOT/Ia ¥ TOJBKO TOTHa, Korma Y =Y.

15.  Jlokasats, uro @Y =@  rtorna u Tonbko Torma, Koraa Y OJHOBPEMEHHO OTKDBITO H
3aMKHYTO.

16.  Jlokaszarb, uTo uTo X \ ¥ = ((X\F) ).

17.  Jloka3aTb, 4TO TOMOJOTHYECKOE MPOCTPAHCTBO X XaycaophoBO TOT/IA U TOJIBLKO TOT/IA, KOT/a

muaroHanb D={(x,x): xX€ X} 3amknyTa B X* X.

18.  Ilyctp X - KOMIaKTHOE XaycIop(hOBO MPOCTPAHCTBO U Y - PaKTOP-TIPOCTPAHCTBO,
omnpenenenHoe otoopakerueM f: X * Y . Jlokaxkure, yTo Y TOrAa M TOJBKO TOT/IA XaycIopQoBo,
Koraa f- 3aMkHyTO€ 0TOOpaXKEHHE.

19.  IlycTb A - CB3HOE HOAPOCTPAHCTBO TOMOIOTMUECKOro mpoctpanctea X u A'S YE & Jlo-
KaXXHUTE, 9TO Y -CBSI3HO.

JK3aMeHALMOHHbIE BOIIPOCHI
[TonsiTue kpuBoi. DnemeHTapHas Kpusas. OO1ias Kpuasi.
Perynspnas kpuBas. CriocoObl aHAIMTHYECKOTO 33 JaHUsI KPHBOIA.
BexTopHas QpyHKINS CKaJspHOTO apryMeHTa.

[MousiTre mpou3BoOAHOM BeKTOD f.

o b~ w0 D

[TonsiTue nHTerpana Bexrop Gynkuuu f.



6. OcoOble TOUKH PEryJIIPHBIX MIIOCKUX KPUBBIX.
7. KacarenbHas kpuBoil. Teopema.
8. YpaBHeHHue KacaTeNbHON JUIsl PA3JINYHBIX CIyYaeB aHATUTUYECKOTO 3aJaHHsI KPHBOIL.
9. Compukacaromiascs II0CKOCTh KpuBOi. Teopema.
10. YpaBHeHue conpuKacaromencs miocKOCTH.
11. Jlnvna ayru KpuBOii.
12. KpuBu3Ha KpuBOii. Beruricienne KpuBU3HbBI KPHUBOH.
13. Papguyc u kpyr KpuBU3HBL. LIeHTp KPUBU3HBL
14. OBosn0Ta U IBOJIBBEHTA.
15. Kpyuenue kpuBoi.
16. EcTecTBeHHBIH TpEeXTPaHHUK IPOCTPAHCTBEHHON KPUBOH.
17. ®opmynsl Opene. HatypanbHble ypaBHEHUS! KPUBOIA.
18. TIpocras mOBepXHOCTH (00IIast TOBEPXHOCTH ).
19. PerynsipHasi MOBEpXHOCTD (aHATUTUYECKOE 33 JaHHE TIOBEPXHOCTH).
20. KacaTenbHas INIOCKOCTh TOBEPXHOCTH.
21. IlepBas kBaapatuuHas Gopma.
22. Tnomiais TOBEPXHOCTH.
23. Bropas kBagpatudHasi popma.
24. KpuBu3Ha KPUBOA.
25. CpenHssist 1 rayccoBa KpHUBH3HA.
Konmponws oceoenus komnemenyuii
No Bun xoHTpoOIs KonTponupyemeie paznesnbl Komnerenuumy,
i\t KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynuTtopHas Tema 1- Tema 18 YK-6, TIK-1
KOHTp.paboTa(IpoB
€pKa U OIICHKA)
2 TeopeTtnueckunii Tema 4 VK-6, TIK-1
TECT
3 CamMocTosTeNnbHOE Tema 1- Tema 18 VK-6, IIK-1
pelieHue
MPAaKTHYECKUX
3aJaHuN
(ayauropHast)




4 JK3aM€EH B Tema 1- Tema 18 VYK-6, [1K-1

6 cemecTpe

7. Y4eOHO-MeTOOMYECKOe M MaTepHAJIbHO-TEXHHYecKoe olecrevyeHHe JUCHMIIIMHBI
(Monyas) nudpPepeHnuaibHAsE TeOMETPHUS M TOMOJIOTHS
[lepeyeHb OCHOBHOW W JOMOJHHUTEIBHON Yy4eOHOW JHMTEpaTypbl, HEOOXOAMMOI i OCBOCHHUS

JTUCIUTITUHBI (MOyJis1) Aud depeHnranbHas reOMETPUs U TOMOJIOTHS.

K ocHOBHOI (00s3aTenpbHON) IUTEpaType OTHOCATCA Y4YEOHHMKH, ydeOHbIE IMOCcoOus, y4eOHO-
MeTOoAMYecKast JIUTepaTypa W MOHOTpaguH, H3Y4YCHHE KOTOPBIX SBIAETCS O00s3aTeNbHBIM IS
OBJIQ/ICHUS 3HAHUSIMH B MOJHOM 00BEME IO TUCHUIUIMHE B COOTBETCTBUH C JaHHOM mporpammon. K
OCHOBHOH, MPEXJE BCEro, OTHOCUTCS JIUTepaTypa, uMmeromas rpud MuHuctepcrBa oOpa3oBaHus U
Hayku Poccuiickoit @enepanuu uiau  Y4eOHO-METOAMYECKOTO OOBEIMHEHHS, PEKOMEHIYIOIINX
U3JJaHME K MCIOJIh30BAHUIO B yUeOHOM Mporecce. B cnucke OCHOBHOM JUTEpaTyphbl YKa3bIBaeTCsi HE
Oosee MATH MCTOYHUKOB, MMEIOLIMXCS B JOCTaTOYHOM KojuuecTBe B ¢oHae Oubimorexku. Ecimm
JOCTYIIHA 3JIEKTPOHHAs BEpCHsl y4YE€OHMKOB, Y4eOHBIX MOCOOMH M T.X., ClEAyeT yKaszaTh sl HUX
PEXHUM JOCTyTIA.

K [omosHUTENhHOM OTHOCUTCS JIUTepaTypa, pEKOMeHJayemas OakajaBpaM, Marucrpam i
CaMOCTOSITENIFHOTO M3YYEHHUS! MPU BBINOJIHEHUH KYpPCOBOTO TpOeKTa (paboThl), y4eOHOW Hay4dHO-
UCCIIEIOBATEIIbCKOW paboThl, TpW HanmucaHuu pedeparoB, s TOATOTOBKM K CEMHHapam,
NPAaKTUYECKUM 3aHATHUSAM, JTAOOpaTOPHBIM padoTaM W JAPYTHUM YYEOHBIM 3aHATHSAM, a TaKKe s
yri1yOJIeHus ¥ PacIIMPEeHUs 3HaHUH 110 JAaHHOM JUCLUIUINHE.

Bce WCTOYHMKM B  OCHOBHOH ¥ JIOTIONIHUTENBHOW  JMTEpaType JaloTCs C  TOJHBIMH
OubmuorpaYecCKUMI ONMCAHUSAMH B COOTBETCTBHUHM C POCCHMCKAM WJIHM 3amaJHbIM CTaHJapTaMu
oopmiteHHs.

I[J'IH MarucTpaTrypsbl 00513aTENIHbHO HATUYHE JIMTCPATYPhI HA AQHTJIUKMCKOM SI3BIKE.

7.1. YueOHas quTeparypa:
Pexomennyemas Jureparypa

1. Pamesckwii I1. K. Kypc nuddepenumansnoii reomerpun/ I1. K. Pamesckuii - M.:JIKU, 2008.-432 c.
2. benbko U.B., Bypayn A. A., Benepuukos B.U., ®enenxo A.C. luddepennuanbHas reomer-
pusi/ .B. benbko, A.A. Bypayn, B.W. Benepuaukos, A.C. ®enenxo - Munck: U3a-so BI'Y, 1982. - -
256 c.

3. Mumienko A. C., ®omenko A. T. Kypc muddepennmnansuoit reomerpun u tonojorun/. A.C.

Mumenko, A.T. ®omerako — M:, ®u3mariut, 2004,-304 c.

4. COopnuk 3a1a4 o quddepennuanbHoi reomerpun / [Tox pen. A. C. deaenko - M.: Hayka,
1979.-272 c.
S. bopucosuy 10.I'., bausnsakos H.M., U3paunesunu f.1., ®omenko T.H. Benenune B Tonoo-

ruto/ FO.I'. bopucosuu, H.M. biususikos, S.1. U3paunesuy, T.H. ®omenko — M., Hayka, Ous-
MaTiut, 1995.-416 c.



6. ®domenko A.T., dykc JI.b. Kypc romotonmueckoit Torosnoruun/ A.T. ®omenko, JI.b.dykc -
M.: "Hayxka", 1989.-528 ¢

0) 10MOJTHUTE/ILHAS JIUTEPATypa:
1. Hy6posun b.A., HoBukoB C.I1., ®omenko A.T. CoBpemeHHass reoMeTpus. MeToabl U MpHu-
noxenusi/ b.A. Iyoposun, C.I1. HoBukos, A.T. ®omenko - M.: Hayka, 1979. - 760 c.
2. Kob6asculll Homunzy K. Ocnobl nuddepennmansroit reomerpun. T. 1/ 1. KobGascu, K.
Homunzy - M.: Hayka, 1981. - 344 c.
3. Kob6asculll Homumsy K. OcuoBbl auddepennmanpaoii reomerpun. T. 2/ 1. Kobascu, K.
Homunsy - M.: Hayka, 1981. - 416 c.

7.2. IuTepHeT-pecypcebl
[Tockonbky B Hacrosimiee Bpems pu padoTe ¢ MHPOpPMALUEH MHPOKO UCIIONB3YIOTCS PECypChl

TeJIeKOMMYHUKalMOHHON ceTn «MHTepHer» (nanee — cerb «lHTEepHET»), TO cClleqyeT yKasaTb
IepeyeHb CalWTOB, HCIOJIb3YIOIIUXCS Ul IOJyYEHHUs JONOJHUTENbHBIX 3HAHUN M0 H3ydaeMmoun
JUCIUILIMHE. Taroke ciexyeT yka3aTh aJpec caifTa, COJEprKallero yueOHyro MHGOPMAIHIO 10 Kypcy
(TIpH €ro HAJTMYWH ), TPUHIUITEI pa3MEIIeHUs B HeM HH(OPMAIH U CTIOCOOBI pabOTHI C cCaliTOM.

Ne Ha3panue DJIeKTPOHHBIH ajpec Coaepxanue
1 Exponenta.ru www.exponenta.ru Ha caiite pa3mernieHbI 2IeKTPOHHBIC YUSOHHUKH,

CIIPAaBOYHMKH, CTaThH, IPUMEPaMU IPUMEHEHUS
MaTeMaTHYECKHX MMaKeTOB B 00pa30BaTEIbHOM
npoiecce, JeMO-BEPCHU 11O ITYJIIPHBIX
MaTeMaTHYECKUX MTaKEeTOB, AJIEKTPOHHbIE KHUTH U
cBOOOHO pacIpoCTpaHsIEMbIE IPOrPAMMBI.

2. Math.ru www.math.ru MaremaTHyeckuid CalT IS IKOJILHUKOB,
CTYJIEHTOB, YUHUTEJEH U BCEX, KTO HHTEPECYETCs
MaTEMaTHKOM.

3. MaremaTuka www.mathematics.ru | YueGublii MaTepHa [0 pa3invHbIM pasaesiam
MaTEeMaTHKH.

4, MareMaTHKa IJ15 Www.Xxplusy. isnet.ru | Comepskut GOJIBIIOE KOIMIECTBO BUACONEKIUMN 115

CTY/IEHTOB M Npoyee. NIKOJIBHUKOB, AOUTYPHEHTOB ¥ CTYICHTOB TIO

MaTeMaTHKe U QU3UKe.

5. Poccuiickoe o0pa- www.edu.ru ®DenepanbHbI 00pa30BaTeIbHBIN OPTAT:

30BaHMeE. YUpEXKJIEHUs, IPOTpaMMBbl, cCTaHapThl, BY 361, TecTbI

EI'D.

7.3. IIporpamMmMHoe o0ecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajbHO-TeXHHYeCKOe obecrieueHne

B opranuzamuu ydeGHOro mporecca HEOOXOAMMBIMU SBISIIOTCS CPEACTBA, OOecHeuuBaroIiye
ayJIMOBU3yaJIbHOE BOCIpUSATHE Y4eOHOTro Marepuana ( CHEelHaTU3UPOBAHHOE JIEMOHCTPAIMOHHOE
00opyI0BaHUE):

1. locka u men (nnm 60s1ee COBpeMEHHBIE aHAJIOTHH )

2. KOMIIBIOTEPHBIE U MYJIbTUMEIUHHBIE TEXHOJIOTHU

3.MUKpPOGOH M COOTBETCTBYIOLIUE YCTAHOBKU (Ji1 pabOThl B OONBIIMX ayJUTOPHSIX C
MHOT'OYHMCIICHHBIMU TPYTIIaMH CTYJICHTOB)


http://exponenta.ru/
http://www.exponenta.ru/
http://math.ru/
http://www.math.ru/
http://www.mathematics.ru/
http://isnet.ru/
http://www.edu.ru/

PaGouast mporpamma mucturminHbl JuddepennuaibHas reoMeTpusi ¥ TONMOJOTUs COCTABJICHA B
cootBeTcTBUM ¢ TpeboBanussMu ®I'OC BO no nanpapnenuto noarorosku 44.03.01 [Mexarorndeckoe
oOpa3oBanne MaTemaTnka

IIporpammy cocraBuia:

Cr. mpenonaBarens kadeapsl «Maremarndeckuit ananus» O3noea EBa Bucxaena

[Tporpamma ogoOpena Ha 3acenannu Kaeapsl «MaTeMaTHUeCK i aHAIN3»
[TpoTtokon Ne6 ot «27» epans 2025

[Tporpamma oo0pena YueOHO-METOIMUECKUM COBETOM (PH3UKO-
MaTeMaTH4ecKoro (akyynbreTa
[Iporokois Ne 7 ot «13» mapra 2025 1.



Ipuaoxenne Nel

1. IlepeyeHb KOMNETEHUH, ¢ YKa3aHHEM ITANoOB UX ()OPMHPOBAHUA B Ipolecce
O0CBOEHHUSI 00pa30BaTeJIbHON MPOrpaMMbI.

[Ipu ocBOeHMM AUCHUIUIMHBI (MOAYJS) KOMIIETECHIIMH,
peanu3yrorcss 1Mo TemMaM (pas3gesaM) JUCHUILIMHBI (MOJYJis), B ONPEIEICHHON CTEeneH!

(IOJTHOCTBIO UM B OTOBOPEHHOM YaCTH) M Ha OIPEICIICHHOM dTare

3aKpEIUICHHBIE 3a HEH,

Tabmmmal.

Ilepeyenb KoMmeTeHIHMII ¢ yKazaHueM J3TanoB UX (GopMHpPOBaHHMS B Npolecce
OCBOEHUSsI 00pa30BaTeJIbHON MPOrpaMMbl

2. Onucanue NoKa3zareseil U KpUTepreB OLIECHUBAHUS KOMIIETEHLMIi HA Pa3JIMYHBIX
Tanax ux (popMupoBaHus, ONUCAHME IIKAJ OLleHUBAHUS

Tabauua 2.
ConocrapiieHre KA OLeHUBAHUS
4-6amnpHasg | OTaMYHO Xoporio VY nosnerBoputensHo | HeynosieTrBopuTenbHO
HIKana (moBbIIeHHBIN | (0a30BbII (moporoBbIit (YpoBeHb He
(YpoBeHb YPOBEHb) YPOBEHb) YPOBEHb) copMupoBaH)
OCBOCHHUSI)
100- 91-100 81-90 61-80 0-60
GannbHas
WwKana
BuHapHas 3auTeHo He 3aureno
WwKana
Tabmuna 3.

OuneHHBaHNeE 0TBETA HA BONMPOCHI 110 TEMaM [IJIsl yCTHOTO ONpoca

4-6amuipbHas mKana (ypoBeHb
OCBOECHHU)

Ilokazarenn

Kpurepun

OTn4HO (MOBBILIEHHBIN
YpOBEHbB)

- [TomHOTA M3TOKEHUS
TEOPETUIECKOTO MaTepuaa,
- [IpaBunbHOCTD W/HIH
apryMEeHTHUPOBaHHOCTh
H3J10KEHUS
(mocnenoBaTeIbHOCTD
necTBuit);

- CaMOCTOSTEILHOCTD
OTBETA;

CTyZieHTOM J1aH MOJIHBIN, B
JIOTHYECKOH
MOCIICIOBATCIFHOCTHU
pa3BEpHYTHII OTBET Ha
MOCTaBJICHHBIN BOIPOC, I/I€
OH MPOJAEMOHCTPUPOBAI
3HAHUS NMPEMETA B TIOTHOM
o0Beme yueOHOM
MPOrpaMMBbl, TOCTATOYHO




- KynbTypa peun.

r1yOOKO OCMBICIHBAET
JTUCHUIUTMHY, TPUBOIUT
COOCTBEHHBIE IPUMEPBHI 110

Xoporo (6a30BbIi YPOBEHB)

VY 10BIIETBOPUTEIBHO
(MOpOTroBBIN YPOBEHB )

HeynoBnerBopurensHo
(ypoBeHb He COPMUPOBaH)

npoOJieMaTuKe
MOCTaBJICHHOTO BOIPOCa

CrynenTom nan
pa3BEPHYTHIN OTBET Ha
IIOCTaBJIEHHBIN BOIIPOC,
IIPUBOJIUT IPUMEDPBI, B
OTBETE IPUCYTCTBYET
cBOOOJHOE BIIaJIeHHUE
MOHOJIOTHYECKOU PEUBIO,
JIOTUYHOCTb U
II0CJIE0BATEIBLHOCTD
otBeTa. OmHAKO
JIOITYCKaeTCsl HETOYHOCTD B
OTBETE.

CTyneHToMm J1aH OTBET,
CBUJCTEIbCTBYIOIINN B
OCHOBHOM O 3HaHUU
MPOLECCOB U3YYaeMOM
JVCLIAIIIVHEI,
OTIINYAOIIHNCSA
HEJI0CTaTOYHOM ITyOuHOU U
IIOJTHOTOM PaCKPBITHS TEMBI,
3HAaHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEJIOCTATOYHBIM YMEHUEM
JlaBaTh apryMEHTHPOBAHHBIE
OTBETHI U IPUBOJUTH
IIPUMEPBI, HENOCTATOYHO
CcBOOOIHBIM BiIaJICHUEM
MOHOJIOTMYECKOM PEYBIO,
JIOTUYHOCTBIO U
MIOCJIEZI0BATEIBLHOCTBIO
OTBeTA.

CTyzneHToM J1aH OTBET,
KOTOPBIN CONEPIKUT PAL
CEpPBhE3HBIX HETOYHOCTEM,
00OHapy KMUBAIOIINI
HE3HAHUE MPOIIECCOB
M3y4aeMOH MPEIMETHON
00J1aCTH, OTIIMYAIOLIUHACS
HErJyOOKUM pacKpbhITHEM
TEMBI, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEyMEHMEM JaBaTh
apryMEHTHPOBAHHBIE




OTBETBHI, CJ1a0bIM BIIaJICHUEM
MOHOJIOTHYECKOM PEUblo,
OTCYTCTBUCM JIOTUYHOCTU U
I10CJIEI0BATEIbHOCTH.
CrtyneHt He criocoOeH

OTBETUTH HA BOIIPOCHI JAXKE
IIpr JOMMOJHUTCIIBHBIX
HaBO/AIIHUX BOIIPOCAX
npernogaBarTeii.

Tabauua 4.

OuenuBaHue MNOArOTOBKHM pedpeparoB

4-6annpHas mKana (ypoBeHb
OCBOCHUS)

Ilokazarenu

Kpurepun

OTIM9HO (TOBBIIICHHBIHA
YPOBEHbB)

Xoporo (0a30BbIi YPOBEHb)

Y 10BIIETBOPUTENTHHO
(moporoBbIi ypOBEHB)

- [lonHOTA M3N0XKEHUSA
TEOPETHUYECKOI0 MaTepuana;
- [IpaBusIbHOCTD W/MIH
apryMEHTHUPOBAHHOCTb
U3JI0KEHUS
(mocnenoBaTeIbHOCTh
JIeHUCTBUT);

- CaMOCTOSATENBHOCTD
OTBETA;

- KynsTypa peun.

BbINOSIHEHbLI BCe TpeboBaHus
K HanucaHuio 1 3aluuTe
pedepaTa: 0603Ha4YeHa
npo6nema n obocHOBaHa eé
aKTyanbHOCTb, CAenaH
KpaTKuin aHanu3 pasnmyHbIX
TOYEK 3peHns Ha
paccMmaTtpuBaemyro
npobnemy 1 NOrM4yHoO
n3noxeHa cobcTBeHHas
no3uums, chopmynmMpoBaHbl
BbIBOAbl, TEMA packpbITa
MONHOCTbIO, BblAepXKaH
00BbEM,

cobntoaeHbl TpeboBaHUs K
BHeLLUHeMY 0OPMIIEHUIO,
AaHbl NpaBUibHbIE OTBETbI Ha
[JOMNONHUTENbHbIE BOMPOCHI

OCHOBHbIE TpeboBaHMA K
pedepaTy 1 ero sawimre
BbINOSIHEHbI, HO NPY 3TOM
JonyleHbl Heao4éThl. B
4YaCTHOCTU, UMEIOTCS
HETOYHOCTU B N3NOXEHUN
MaTepwana; oTCyTCTByeT
nornyeckasi
nocrneaoBaTenbHOCTb B
CYXXOEHUSIX; HE BblaepKaH
00bEM pedhepata; numetoTca
ynyuwieHns B opopMneHnm; Ha
AO0NOSHUTENbHbIE BOMPOChI
npwv 3awwmTe gaHbl HEMOMHbIEe
OTBETHI

UMEITCH CyLEeCTBEHHbIE
oTCTynfneHus ot TpeboBaHuni
K

pedepupoBaHuio. B
YaCTHOCTU:

TemMa ocBelleHa Nub




4YacTUYHO; AONYLLEHbI
dakTuyeckmne ownbkn B
coaepxaHum pedepata unm
npu OTBETE Ha
OOMONHUTENbHbIE BOMPOCHI;
BO

BPEMS 3alUNTbl OTCYTCTBYET

BbIBO/],

HeynosnerBopurenbsHo Tema pedpepaTa He packpbITa,

(YpoBeHb HE CPOPMHUPOBAH) obHapyxnBaeTcs
CYLLIECTBEHHOE HEMOHNMaHWe
npobnembl

Tabauua 5.

OneHnBaHnue 0TBeTA HA 3a4eTe

«3a4TeHo»

4-0amipHas 1IKaa
(YpOBEHb OCBOCHUS)

Tlokazarenu

Kpurepun

OTnu4HO (OBBIILIEHHBIN
YPOBEHbD)

Xoporio (6a30BbIit
YPOBEHbD)

- [TonHoTa M3NM0XKEHUA
TEOPETUYECKOr0 MaTepuaa;
- [IpaBunBbHOCTD W/ MK

apryMEHTHPOBAHHOCTh
W3JI0KEHUS

(HOCHe,Z[OBaTCJILHOCTB

NecTBU);
- CaMOCTOATEIHHOCTh OTBETA;

- Kynberypa peun.

BbIMOMHEHbI BCE
TpeboBaHus K
HanMcaHuIo 1 3amTe
pedepaTa: o60o3Ha4eHa
npobnema un
obocHoBaHa

€€ aKTyarbHOCTb,
caenaH

KpaTkuin aHanu3
Pasnn4YHbIX TOYEK

3peHust
Ha paccmaTpvBaemyto

npobnemy 1 norM4Ho
nanoxeHa cobCcTBeHHas
nosuums,
chopMynNUpPOBaHsbI
BbIBOAbl, TEMA
packpbITa

MOMHOCTbIO, BblAEPXKaH
00BbEM, cobntoaeHbl
TpeboBaHus K
BHELLUHEMY
0opMINEHUIO, AaHbI
npaBuiibHble OTBETbI HA
OonoJriHUTe 1bHble
BOMNPOCHI

OCHOBHble TpeboBaHus K
pedepaTy 1 ero sawuTe
BbIMOSIHEHbI, HO MPK
3TOM JONYyLEeHbI
Heno4éTbl. B yacTHoCTH,




NMelTCA HETOYHOCTU B
N3NoXeHnn maTepuana;
OTCYTCTBYET nornyeckas
nocrnegoBaTesibHOCTb B
CYXXOEHUSAX; He
BblAep>KaH OObEM
pedepaTa; MMetoTCs
ynyLieHus B
odopMneHuu; Ha

Y 10BIETBOPUTEIIBHO
(moporoBbIil ypOBEHD)

OOnNOJTIHUTENbHbIE
BOMPOCHI Npu 3ante
AaHbl HEeNnoJ1Hble OTBEThI

«He 3ayTeHO»

HeynosnerBopurensHo
(YpoBeHb He
copMupoBaH)

NMEIOTCS CyLLIECTBEHHbIE
OTCTYNneHus oT
TpeboBaHui K
pedepupoBaHuto. B
YacTHOCTW: Tema
OocCBelLLeHa N1Lb
YaCTUYHO; AOMNYyLEHbI
akTnyeckme owmnbkn B
cogepxaHum pedepaTta
W Npun OTBETE Ha
OOMNONHUTENbHbIE
BOMPOChI; BO BpeMS
3alWnTbl OTCYTCTBYET
BbIBOg,

Tema pedepata
He packpbITa,
oBHapyxvBaeTc
o
CyLLEeCTBEHHOE
HernoHnmaHue
npobnemsbl

OueHuBaHue OTBETa HA 3aYeTe

Ta0mnwuma 5.

Onenka | XapakTepUCTHKa TpEOOBaHMI K pe3ysibTaTaM aTTeCTaluu B (hopMe 3aueTa




«3a4TeHOY Teopernueckoe copepkaHue Kypca OCBOCHO TIOJHOCTRIO 0e3 TPOOEIIOB WK B
1IEJIOM, WJIH OOJIbIIIeH YaCThI0, HEOOXOIMMBIC IPAKTUYCCKUE HABBIKH PAOOTHI C
OCBOEHHBIM MaTepHaaoM C(HOPMHUPOBAHBI WIH B OCHOBHOM C(POPMHUPOBAHBI,
BCE WJIH OOJIBIITMHCTBO MPEyCMOTPEHHBIX pabouell mporpaMMon y4eOHbIX
3aJlaHui BBIIOJTHEHBI, OT/ICTBHBIC U3 BBHITIOJTHEHHBIX 33/IaHUN COJIePIKAT
OILINOKH.

«He 3auteHo» | Teopermyeckoe cojepKaHue Kypca OCBOSHO YACTUYHO, HEOOXOTUMbIC HABBIKU
paboThl HE CHOPMUPOBAHEI KM CHOPMUPOBAHEI OTACIBHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueit yueOHOM mporpaMMoii 3a1laHui He
BBIIOJIHEHO JINOO BBITIOIHEHO C IpyObIMU OIIMOKaMU, Ka4eCTBO UX

BBIITOJIHEHU S OLICHEHO YHCIIOM 6aJ'IJ'IOB, OIU3KUM K MHUHUMYMY.

Ta6numa 6.
OunenuBaHue 0TBeTa HA IK3aMeHe
Onenka XapakTeprucTuka TpeOOBaHUH K pe3ybTaTaM aTTeCTalluy B popme
HK3aMeHa
«OTIYHO» Teopernueckoe conep:kaHue Kypca OCBOCHO IIOJIHOCTBIO 0e3

npo0esoB, CUCTEMHO U TIIyOOKO, HEOOXOAMMBbIE IMPAKTUYECKHE HABBIKH
paboThbl C OCBOEHHBIM MaTepuanioM c(hOpMUPOBaHbI, BCE MPELyCMOTPEHHbBIE
paboueil yueOHOI nmporpaMmoii yueOHbIe 3aJJaHNs BBIIIOJTHEHbBI O€3yIPEYHO,
KayecTBO MX BBINOJHEHHUsS OILCHEHO YHUCIOM OayjioB, ONU3KUM K
MaKCUMYMYy.

«Xopor1o» Teopernueckoe conepkaHue Kypca OCBOCHO B LieJIoM 0e3 MmpoOernos,
HE00XO0/IMMbIe MPAKTUYECKHE HABBIKM PaOOTHl C OCBOEHHBIM MaTEpUaJIOM B
OCHOBHOM  C(OPMHPOBAHbI, IpPeIyCMOTPEHHbIE  pabouel  yueOHOMH
porpaMMoil yueOHbIe 3aJlJaHHsI BBIMOJIHEHBI C OTAEIbHBIMH HETOYHOCTSIMH,
Ka4yeCTBO BBINIOJHEHUs OOJIBIIMHCTBA 33/JaHUN OILIEHEHO YHUCIIOM OaJlioB,
OJM3KUM K MaKCHMYyMY.

«Y IOBIIETBOPUT Teopernueckoe copep)kaHue Kypca OCBOCHO OOJbIICH 4YacTbio, HO
€JIBHO» npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HeoOXOAuMble
MIPAKTUYECKHE HaBBIKM PaOOTHI C OCBOEHHBIM MaT€pUalIOM B OCHOBHOM
chopMUpOBaHbl, OOJIBIIMHCTBO TPEAYCMOTPEHHBIX pabouell yueOHOMH
IIPOrpaMMOil y4eOHBIX 3a/JJaHUN BBINIOJHEHBI, OT/IEJIbHBIE U3 BBHITOJIHEHHBIX
3aJIaHUK COJIEPKAT OIIHOKH.




«HeynosnerBop
UTEILHO»

Teopetnueckoe colepkaHue  Kypca  OCBOEHO  YacTHYHO,
HEOOXOAMMBIE HaBBIKM padOTHl HE cPopMUpPOBaHBI WU CHOPMHUPOBAHBI
OTIICNbHBIE W3 HHX, OOJBIIMHCTBO MPEIyCMOTPEHHBIX paboueil ydeOHOI
OporpaMMoil  y4eOHBIX 3a/JaHUil HE BBIIOJIHEHO JHOO BBIIOJHEHO C
rpyObIMH OMIMOKAaMH, KQUeCTBO MX BBIMOJIHEHUS OLEHEHO YHCIOM OallioB,
OJIM3KUM K MUHUMYMY.

MaTepnanbl AJIA TIPOBEACHUSA TEKYIIET0 H IIPOMEKYTOYHOI0 KOHTPOJIsA 3HAHMH CTYACHTOB
HJ'ISI CaMOCTOSITEILHOM pa6OTLI CTyACHTaM IMOATOTOBJICHBI CJICAYIOMIUE BOIIPOCHI:




OmnpeneneHne U MpUMEpPbl KOMIAKTHBIX TIOMHOMXECTB U MPOCTPAHCTB.

Kpurepuit KOMIaKTHOCTH MOJAMHOYKECTBA.

KommakTHOCTh OTpe3ka u3 R.

O0pa3 KOMIIAKTHOTO MTOIMHOKECTBA.

AKcHOMBI 0TAeIUMOCTH. KpuTepuii 3aMKHYTOCTH OJHOTOYEYHOT'O IIOAMHOKECTBA.
KommakTHbIe TOIMHOXKECTBA Xayc1ophoBa MpOCTPAHCTBRA.

BuekIuu KOMIIaKTHOTO MPOCTPAHCTBA B XayCI0P(ORBO.

[MoanpocTpancTBa xaycaopdosa npocTpaHcTBa.

© 0o N o Ok~ w0 DN PE

Kpurepwuii xayc1oppoBocTr mpon3BeaeHHsL.

10.  [ocratouHoe ycnoBue XxaycaoppoBocTu GpakTop MPOCTPAHCTBA.

11. ®dakTop MPOCTPAHCTBO KOMITAKTHOTO Xaycaopdona G- mpoCcTpaHCTBA IO KOHSYHOM
rpymre.

12. OmpenpeneHue U MPUMEPHI CBSI3HBIX IPOCTPAHCTB U CBA3HBIX ITOJIMHOXKECTB.

13.  Kpurepuii cBsizHocTH. CBA3HOCTH OTpe3ka u3 R.

14. O06pa3 CBA3HOTO MPOCTPAHCTBA.

15.  OObeanHeHUe CBSI3HBIX MPOCTPAHCTB C HEMYCTHIM MEPECEUCHUEM.

16.  Kpurepwuii cCBA3HOCTHU POU3BEICHUS.

KonTposbHnas pabora no teme «KpuBu3Ha 1 Kpy4eHue»

1. HaiiauTte KpUBHM3HY U Kpy4YeHHe BUHTOBOTO IyTH X = acost, y=asint, z = bt
IIPOU3BOJIBHON TOYKE.

2. I[OK&)I(I/ITG, qTO IJIA CJICAYIOHIICTO ITYTH KPUBU3HA paBHA €TI0 KPYYCHHIO!
x=acht, y=asht, z=at;

3. HaiinuTte KpUBU3HY M Kpy4€HHUE CIEIYIOLIETO MyTH:

x=¢', y=¢t, z= Voot

4. HaiiguTe Touku t, B KOTOPHIX KpHBU3HA TTYTH X = COS°t, y = sin®t, z=c0s 2tumeer
MHUHHMaJIbHOE 3HaUeHHE (JIOKAJIBHOE).

5. Jlokaxwure, 4TO CleIyIONIHMI MyTh IUIOCKUMN, U COCTaBbTE YPAaBHEHHE MIIOCKOCTH, B
KOTOPOH pacIoIokKeH ero oopas:

1+t 1 1
= V= ,£= —
1-t 1-t2 1+t

KontpoabHas pabora no reme «KacarejbHasi IJI0CKOCTH M HOPMAJIb IIOBEPXHOCTH

X

1. Harmmmmre ypaBHeHHUS KacaTeNbHOM INIOCKOCTH M HOPMAJIM K IIOBEPXHOCTH X = U +V,
Y =U-V, Z=UV B TOYKE C KpHBOJIMHEHHBIMU KOOpIuHaTamu U =2, V=1



2. Hanummre ypaBHeHUs KacaTeIbHOM MIIOCKOCTH M HOPMaJIH K IIOBEPXHOCTH X = U,
y=U -2uv, z=u?-3U?V B TOUKe C AeKapTOBBLIMU KoopauHaTamu (1,3,4).

3. Hanumunre ypaBHeHHs KacaTeIbHOM INIOCKOCTH U HOPMAJIH K CIEAYIOIIEH
IIOBEPXHOCTU B YKA3aHHOM TOYKE:
7=x° + y3 B Touke M=(1,2,9);

4. Hanummure ypaBHeHuUs KacaTeabHOM IIJIOCKOCTH U HOPMAJIU K MPSMOMY F€IIMKOUTYyX =
ucosv, y=usinv, z=av B IIPOU3BOJIHHOMN TOUKE.

5. Jlokakute, 4To KacaTeIbHble IIOCKOCTH K OBEPXHOCTH XyZ=a® 06pa3yIoT C MIOCKOCTSIMU
KOOpJMHAT TETPA3p OCTOSHHOIO 00beMa.

KonTpoabHasi padora no reme «Tomosioruyeckue npocTpaHcTBay

1. HOKa?»aTB, YTO eclu Y— IMOJAMHOKCCTBO TOIIOJOTHYICCKOI'O ITPOCTpAHCTBA, TO Y
3aMKHYTO

TOorAaa U TOJBKO TOrjJa, Korja Y = Y y

2. Jlokaszatp, 4TO dY =0 rorna uToNBKO TOT1a, KOrjaa Y OJJHOBPEMEHHO OTKPBITO U
3aMKHYTO.

3. Jlokazath,  9ro X \ ¥ = ((X\P) ).
IIpumepHbIil BAPHAHT CEMECTPOBOIO0 3aJAHUS

1. Ha  moBepxHOCTH c HepBoii kBajapaTaHoil Gopmoii | = du? + sh?udv? maiigure pmuHy
JIMHHUHM U = V MKy Toukamu M1 1 M2 ¢ KpHBOIMHEHHBIMH KOOpAUHATaMH (U1, U1) ¥ (U2, U2).
2. Ha MOBEPXHOCTHU C MEPBOI KBaApaTUYHOM (hopMoii
| = (8u? + v?)du? + 2uvdudv + (8v? + u?)dv?
Haiinure muay muHUE V= aU MEXIy TOUYKAMH €€ MePeceueHus C TMHUAMH U = luu = 2.
3. Haiinure, mox kakuMm yrioM nepecekarotrcs tMHunU + v=0,u-v =0 Ha [IPSIMOM
TeJIMKOUIE

X = UCosvV, Y = usinv, z=av.
4. Haifute nepuMeTp 1 BHyTPEHHHE YITIbI KDHBOJIHMHEHHOTO TpeyronbHIKau = + av?/2,
v = 1, pacronokeHHOro Ha TIOBEPXHOCTH, Y KoTopoii I = du? + (u? + a2) dv .
S. HaiinuTe yron mexay TMHUSME V = 2U 1 V=-2U Ha TOBEPXHOCTH, UIMEIOLIEH MEPBYIO
kBafpatHunyio Gopmy I = du? + dv?,
6. Haiinure yron Mexay auausiMu V = U+l 1 V=3-uHa moBepXHOCTHUX = UCOSV,
y=usinv, z=u?.
7. HaiiinTe muioniaib 4eThIpeXyrojibHUKa Ha MPSIMOM TeJIMKOUIE X = UCOSV, Y=USinv, z=av,
OTpaHUYEHHOTO JuHUsIMU U = 0, u =a, v=0, v= 1.

8. Haiiute Bropyro KBaapaTHUHy0 (hOpMY MPSMOTO FeIMKOMIa X = UCOSV,y= Uusinv,
Z=av.
9. [TokaxwuTe, 4To IpH JTFOOOM BBEIOOPE TapaMeTpHU3aINH IIIOCKOCTH BTOPasi KBaapaTuIHas

(bopMa TOXKJIECTBEHHO PaBHA HYIIIO.
10.  HaiiguTte riaBHbIC HAPABJICHUS U TJIaBHbIE KPUBU3HBI MPSIMOTO TEIMKOUIa X = UCOSV,
y = usinv, z = av.



11.  JlokaxkuTe, YTO IVIABHBIC HAMPABJICHHUS MPSIMOTO reJIMKOMaa X = UCOSV, Y = usinv, z =av
JETIST TOT0JIaM YTIIbl MEXK/y HallpaBJICHUAMHU IPSAMOJIMHEHHOM 00pa3yrolieil 1 BUHTOBOU
JIMHUU.
12. BpluncnuTe riaBHbIE KPUBU3HBI TOBEPXHOCTH

X = U+ V3, y=u?-v? z=uv
B TOUKe P ¢ KpUBOJIMHEHHBIMU KOOpJIMHATaMU U = 1, v=1.
13. HaiinuTe rayccoBy U CpeIHIOIO KPUBH3HY IIPSIMOTO I'eJIUMKOM A X=UCOSV, Y = USinv, z =
av.
14. Jlokazatb, 4To eciiv Y — MOJIMHOKECTBO TOMOJIOTMYECKOTO MPOCTPAHCTBA, TO Y

3aMKHYTO TOI'la U TOJIBKO TOT'ld, KOTraa Y= Y

15.  [loka3zats, uTO dY =0  1orxa u TonbKko Torna, koraa Y OJIHOBPEMEHHO OTKPBITO U
3aMKHYTO.

16.  Jlokasats, uro uto X \¥ = (X \F) ),

17.  Jloxa3aTb, 4TO TOMOJOTMUECKOE MPOCTPAHCTBO X Xaycaop}hoBo TOr1a U TOJIBKO TOTAA,

korna auaroHans D={(x,x): x€ X} 3amknyTa B X* X.

18.  Ilyctp X - KOMOakTHOE XaycA0pPOBO MPOCTPAHCTBO U Y - (haKTOP-IIPOCTPAHCTRO,
onpexaeneHHoe otroopaxenuem f: X *Y . Jlokaxure, uro Y TOraa v TOJIBKO TOTAA
xaycnop¢hoBo, koraa f- 3aMKHyTOe 0TOOpaKeHue.

19.  TIycrs A - CBS3HOE IOATIPOCTPAHCTBO TOMOIOTHYECKOTo MpocTpancTBa X 1 A © YE A,
Joxaxure, 4to Y -CBSI3HO.

JK3aMeHANMOHHBbIE BOMPOCHI
[Tonsatue kpuBoi. DnemMeHTapHas kpuBas. O01as KpuBasi.
Perynspnast kpuBasi. CriocoObl aHATUTUYECKOTO 3a/1aHusl KPUBOM.
BexTopHas QpyHKIINS CKaISIpHOTO apryMeHTa.
[MTonsiTre mpou3BoaHO# BekTOp f.
[TonsiTue nHTErpana Bekrop ¢pyHkiuH f.
Oco0ble TOYKHU PETYISPHBIX MJIOCKUX KPUBBIX.
Kacarenbnas kpusoit. Teopema.

ypaBHeHI/IC KacaTelIbHOM JIJIs1 PA3JIMYIHBIX CIIY4YaCB aHAJIUTHUYCCKOI'O 3a/laHUA KpHBOﬁ.

© ©° N o gk~ w DN

Conpukacaromasics INI0CKOCTb KpuBoil. Teopema.

10. YpaBHeHHUE COMPHUKACAIOIIECHCS TUIOCKOCTH.

11. JInuHa AyTH KpUBOMA.

12. KpuBu3na kpuBoii. Berancienue KpuBU3HBI KPHUBOI.

13. Paguyc u kpyr KpuBHU3HBIL. LIeHTp KpUBU3HBI.

14. OBomroTa U 3BOJILBEHTA.

15. Kpyuenue KpuBoi.

16. EcTecTBeHHBIH TPEXTpaHHUK IPOCTPAHCTBEHHOM KPUBOH.

17. ®opmynst @pene. HaTypanbHble ypaBHEHUS KPUBOH.



18. IIpocras moBepXHOCTH (00I1I1ast TOBEPXHOCTH ).

19. PerynsipHast HOBEpXHOCTh (aHATMTUYECKOE 3aJaHUE TTOBEPXHOCTH).
20. KacarenbHasi MJI0CKOCTh TIOBEPXHOCTH.

21. IlepBas kBagpaTu4Has Gopma.

22. [Tnomaab TOBEPXHOCTH.

23. Bropas kBaapatuuHas ¢hopma.

24. KpuBu3Ha KPUBOM.

25. Cpennsis v rayccoBa KpUBU3HA.



Caenennsi 00 yTBepxJAeHMH NPOrpaMMbl HA O4YepelHOH Y4eOHBbIi Trol M perucTpanuu
M3MEHeHUu

Y4eOHbIil Pemenne Bueceunrsie n3MeHeHUS IMonmuce 3aB.

roj kadeapsr kadenpoii
(Ne mpoTokona, nata)







